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Аɧɧɨɬаɰиɹ. Ɋаɫɤɪɵɬɵ ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨлɹ ɢ уɩɪавлɟɧɢɹ ɦаɝɧɢɬɧɨ-
ɢɦɩулɶɫɧɨɣ уɫɬаɧɨвɤɢ ɩɪɢ ɪаɛɨɬɟ в уɧɢɩɨлɹɪɧɨɦ ɪɟɠɢɦɟ. Пɪɟɞлɨɠɟɧ алɝɨɪɢɬɦ ɪаɛɨɬɵ ɫɢɫ-
ɬɟɦɵ уɩɪавлɟɧɢɹ уɫɬаɧɨвɤɢ в ɪɟɠɢɦɟ ɦɧɨɝɨɤɪаɬɧɨɝɨ ɩɨвɬɨɪɟɧɢɹ ɪаɡɪɹɞɧɵɯ ɢɦɩулɶɫɨв. Пɪɢ-
вɟɞɟɧɨ ɨɩɢɫаɧɢɟ ɫɬɪуɤɬуɪɧɵɯ ɫɯɟɦ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨлɹ ɢ уɩɪавлɟɧɢɹ, ɢɯ ɧаɡɧаɱɟɧɢɟ. 
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ɤа, ɫɢɫɬɟɦа ɤɨɧɬɪɨлɹ ɢ уɩɪавлɟɧɢɹ, ɬɢɪɢɫɬɨɪɧɵɟ ɤлɸɱɢ, уɧɢɩɨлɹɪɧɵɣ ɢɦɩулɶɫ. 
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іɦɩулɶɫɧɨʀ уɫɬаɧɨвɤɢ ɩɪɢ ɪɨɛɨɬі в уɧіɩɨлɹɪɧɨɦу ɪɟɠɢɦі. Ɂаɩɪɨɩɨɧɨваɧɨ алɝɨɪɢɬɦ ɪɨɛɨɬɢ ɫɢ-
ɫɬɟɦɢ ɤɟɪуваɧɧɹ уɫɬаɧɨвɤɢ в ɪɟɠɢɦі ɛаɝаɬɨɪаɡɨвɨɝɨ ɩɨвɬɨɪɟɧɧɹ ɪɨɡɪɹɞɧɢɯ іɦɩулɶɫів. Навɟ-
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ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɨɜ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ 

ɨɛɪɚɛɨɬɤɢ ɦɟɬɚɥɥɨɜ (ɆɂɈɆ) ɜ ɚɜɢɚ- ɢ ɚɜɬɨ-
ɦɨɛɢɥɟɫɬɪɨɟɧɢɢ ɩɨɡɜɨɥяɟɬ ɪɟɲɢɬɶ ɨɛɲɢɪ-
ɧɵɣ ɩɟɪɟɱɟɧɶ ɡɚɞɚɱ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɦɵɲ-

ɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. К ɬɚɤɨɜɵɦ ɨɬɧɨɫяɬɫя, 
ɧɚɩɪɢɦɟɪ, ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɵɟ ɲɬɚɦɩɨɜɤɚ 
ɩɪɨɮɢɥɟɣ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɫɩɥɚɜɨɜ, ɠёɫɬ-
ɤɨɟ ɫɨɱɥɟɧɟɧɢɟ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɜɧɟɲ-

ɧяя ɪɢɯɬɨɜɤɚ ɤɨɪɩɭɫɨɜ ɢ ɤɭɡɨɜɨɜ ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ ɫɪɟɞɫɬɜ ɢ ɞɪ. [1–3]. 
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ɋɭɳɟɫɬɜɭɸɳɢɟ ɫɯɟɦɵ ɆɂɈɆ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɪɚɛɨɬɚɸɬ ɜ ɪɟɠɢɦɟ ɨɞɧɨɤɪɚɬɧɨɝɨ ɫɢɥɨɜɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢя ɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɵɣ ɨɛɴɟɤɬ [3–

5], ɱɬɨ ɧɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 
ɩɪɨɰɟɫɫ ɨɛɪɚɛɨɬɤɢ. Ɍɪɟɛɭɸɬɫя ɝɪɨɦɨɡɞɤɢɟ 
ɢɫɬɨɱɧɢɤɢ ɦɨɳɧɨɫɬɢ, ɚ ɷɬɨ ɫɭɳɟɫɬɜɟɧɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɤɨɦɩɥɟɤɫɚ ɢ ɞɪ. Нɭɠɧɨ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɫɬɨɱɧɢɤɢ ɦɨɳɧɨɫɬɢ (ɦɚɝɧɢɬ-
ɧɨ-ɢɦɩɭɥɶɫɧɵɟ ɭɫɬɚɧɨɜɤɢ – ɆɂУ), ɪɚɡɪɚɛɨ-
ɬɚɧɧɵɟ ɜ ɛɵɜɲɟɦ ɋɋɋɊ (ɚ ɬɟɩɟɪɶ ɜ Ɋɨɫɫɢɢ), 

ɩɪɨɟɤɬɢɪɨɜɚɥɢɫɶ ɧɚ ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɪɚɡɪяɞ-
ɧɵɣ ɢɦɩɭɥɶɫ (ɡɚɬɭɯɚɸɳɚя ɫɢɧɭɫɨɢɞɚ) [4, 6], 

ɚ ɆɂУ ɡɚɪɭɛɟɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɋɒА, 

ɂɡɪɚɢɥɶ, Ƚɟɪɦɚɧɢя) ɩɪɨɟɤɬɢɪɨɜɚɥɢɫɶ ɧɚ  
ɚɩɟɪɢɨɞɢɱɟɫɤɢɣ ɪɚɡɪяɞɧɵɣ ɢɦɩɭɥɶɫ ɭɧɢɩɨ-
ɥяɪɧɨɣ ɮɨɪɦɵ [5, 7–9]. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɚɡ-
ɥɢɱɧɵɦɢ ɲɤɨɥɚɦɢ ɆɂɈɆ ɢ ɪɚɡɧɵɦɢ ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɢɦɢ ɨɩɟɪɚɰɢяɦɢ, ɩɨɞ ɤɨɬɨɪɵɟ 
ɩɪɨɟɤɬɢɪɨɜɚɥɢɫɶ ɤɨɧɤɪɟɬɧɵɟ ɆɂУ. 

 

ɉɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɆɂУ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɜ 
ɫɟɪɟɞɢɧɟ ɢ ɤɨɧɰɟ ɏɏ ɜɟɤɚ, ɜ ɤɚɱɟɫɬɜɟ ɪɚɡ-
ɪяɞɧɨɝɨ ɤɥɸɱɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜɵɫɨɤɨɜɨɥɶɬ-
ɧɵɟ ɪɚɡɪяɞɧɢɤɢ ɪɚɡɥɢɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. Нɨ 
ɩɨɞ ɤɨɧɟɰ ɏɏ ɜɟɤɚ ɩɨяɜɢɥɢɫɶ ɞɨɫɬɭɩɧɵɟ ɩɨ-
ɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɷɥɟɤɬɪɨɧɧɵɟ ɤɥɸɱɢ, ɤɨɬɨ-
ɪɵɟ ɭɠɟ ɦɨɝɥɢ ɜɵɞɟɪɠɢɜɚɬɶ ɬɨɤɢ ɜ ɞɟɫяɬɤɢ 

ɤɢɥɨɚɦɩɟɪ. ɗɬɨ ɩɪɢɜɟɥɨ ɤ ɬɨɦɭ, ɱɬɨ ɫɬɚɥɢ 

ɩɨяɜɥяɬɶɫя ɆɂУ ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 

ɭɩɪɚɜɥɟɧɢя [3–5, 7–9]. Ƚɚɪɦɨɧɢɱɟɫɤɨɣ ɮɨɪɦɟ 
ɬɨɤɨɜɨɝɨ ɢɦɩɭɥɶɫɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɚɪɦɨɧɢɱɟ-
ɫɤɚя ɮɨɪɦɚ ɧɚɩɪяɠɟɧɢя ɧɚ ɷɥɟɦɟɧɬɚɯ ɪɚɡ-
ɪяɞɧɨɝɨ ɤɨɧɬɭɪɚ. Дɚɧɧɵɣ ɮɚɤɬ ɨɡɧɚɱɚɟɬ ɧɚ-
ɥɢɱɢɟ ɨɫɰɢɥɥяɰɢɣ ɜɨ ɜɪɟɦɟɧɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɭɥя. ɉɨɫɥɟɞɧɟɟ ɨɛɫɬɨяɬɟɥɶɫɬɜɨ ɝɨɜɨɪɢɬ ɨ 
ɬɨɦ, ɱɬɨ ɚɦɩɥɢɬɭɞɚ ɧɚɩɪяɠɟɧɢя ɧɚ ɪɚɡɪяɞ-
ɧɨɦ ɤɥɸɱɟ ɛɭɞɟɬ ɪɚɜɧɚ ɭɞɜɨɟɧɧɨɦɭ ɡɧɚɱɟ-
ɧɢɸ ɞɟɣɫɬɜɭɸɳɟɝɨ ɫɢɝɧɚɥɚ [10]. ɋɥɟɞɨɜɚ-
ɬɟɥɶɧɨ, ɧɟɞɨɫɬɚɬɤɨɦ ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɩɪɨ-
ɰɟɫɫɚ ɜ ɪɚɡɪяɞɧɨɦ ɤɨɧɬɭɪɟ яɜɥяɟɬɫя 
ɫɧɢɠɟɧɢɟ ɪɚɛɨɱɟɝɨ ɪɟɫɭɪɫɚ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɜ 
ɢɫɬɨɱɧɢɤɟ ɦɨɳɧɨɫɬɢ [11, 12]. Уɫɬɪɚɧɢɬɶ 
ɞɚɧɧɵɣ ɧɟɞɨɫɬɚɬɨɤ ɦɨɠɧɨ ɩɟɪɟɯɨɞɨɦ ɨɬ ɝɚɪ-
ɦɨɧɢɱɟɫɤɨɝɨ ɤ ɚɩɟɪɢɨɞɢɱɟɫɤɨɦɭ ɬɨɤɨɜɨɦɭ 
ɢɦɩɭɥɶɫɭ (ɫɢɝɧɚɥ ɭɧɢɩɨɥяɪɧɨɣ ɮɨɪɦɵ). 

 

ɂɞɟя, ɩɪɟɞɥɨɠɟɧɧɚя ɚɜɬɨɪɚɦɢ [13, 14] ɢ ɩɨ-
ɥɨɠɟɧɧɚя ɜ ɨɫɧɨɜɭ ɆɂУ, ɫɨɫɬɨɢɬ ɜ ɡɚɦɟɧɟ 
ɦɨɳɧɨɝɨ ɨɞɧɨɤɪɚɬɧɨɝɨ ɫɢɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢя 
ɫɟɪɢɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɵɯ ɢɦɩɭɥɶɫɨɜ, ɫɭɦ-

ɦɚɪɧɨɟ ɞɟɣɫɬɜɢɟ ɤɨɬɨɪɵɯ ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫ-
ɬɚɬɨɱɧɵɦ ɞɥя ɞɨɫɬɢɠɟɧɢя ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧя 
ɞɟɮɨɪɦɢɪɨɜɚɧɢя ɨɛɴɟɤɬɚ ɨɛɪɚɛɨɬɤɢ. Ɍɚɤɠɟ 
ɩɪɟɞɥɚɝɚɟɬɫя ɭɣɬɢ ɨɬ ɬɪɚɞɢɰɢɨɧɧɨɝɨ (ɞɥя 

ɬɟɪɪɢɬɨɪɢɢ ɛɵɜɲɟɝɨ ɋɋɋɊ) ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ 
ɪɚɡɪяɞɧɨɝɨ ɢɦɩɭɥɶɫɚ ɢ ɩɟɪɟɣɬɢ ɤ ɭɧɢɩɨɥяɪ-
ɧɨɦɭ ɪɚɡɪяɞɧɨɦɭ ɢɦɩɭɥɶɫɭ [15] . 

 

Цɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚдɚчɢ 

 

Ɋɚɫɤɪɵɬɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɫɬɪɨɟɧɢя ɫɢɫɬɟ-
ɦɵ ɤɨɧɬɪɨɥя ɢ ɭɩɪɚɜɥɟɧɢя ɆɂУ ɩɪɢ ɪɚɛɨɬɟ 
ɜ ɭɧɢɩɨɥяɪɧɨɦ ɪɟɠɢɦɟ. ɉɪɟɞɥɨɠɟɧɢɟ ɚɥɝɨ-
ɪɢɬɦɚ ɪɚɛɨɬɵ ɢ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ ɫɢɫɬɟɦɵ 

ɤɨɧɬɪɨɥя ɢ ɭɩɪɚɜɥɟɧɢя ɭɫɬɚɧɨɜɤɢ.  

 

Ɇɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɚя ɭɫɬɚɧɨɜɤɚ ɆИɍС-2 

 

Дɥя ɞɨɫɬɢɠɟɧɢя ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɜ ɤɚɱɟɫɬ-
ɜɟ ɢɫɫɥɟɞɭɟɦɨɣ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɤɚ 
ɆɂУɋ-2, ɪɚɡɪɚɛɨɬɚɧɧɚя ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɏНАДУ ɢ ɨɛɥɚ-
ɞɚɸɳɚя ɫɥɟɞɭɸɳɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɚɦɢ [5]:  ɡɚɩɚɫɚɟɦɚя ɷɧɟɪɝɢя W~ 2 ɤДɠ;  ɧɚɩɪяɠɟɧɢɟ ɩɢɬɚɸɳɟɣ ɫɟɬɢ ~ 380/220 ȼ.   ёɦɤɨɫɬɶ ɤɨɧɞɟɧɫɚɬɨɪɨɜ – C = 1200 ɦɤɎ;  ɫɨɛɫɬɜɟɧɧɚя ɱɚɫɬɨɬɚ – f0 ~ 7 ɤȽɰ;  ɫɨɛɫɬɜɟɧɧɚя ɢɧɞɭɤɬɢɜɧɨɫɬɶ –  

L ~ 440–500 ɧȽɧ;  ɧɚɩɪяɠɟɧɢɟ ɡɚɪяɞɚ ɟɦɤɨɫɬɧɵɯ ɧɚɤɨɩɢɬɟ-
ɥɟɣ U ~ 100–2100 ȼ;  ɱɚɫɬɨɬɚ ɫɥɟɞɨɜɚɧɢя ɪɚɡɪяɞɧɵɯ ɢɦɩɭɥɶɫɨɜ 
fɢɦɩ ~ 1–10 Ƚɰ;  ɬɢɩ ɤɨɦɦɭɬɚɬɨɪɨɜ – ɬɢɪɢɫɬɨɪɧɵɟ ɤɥɸɱɢ;  ɪɟɠɢɦ ɪɚɛɨɬɵ: 

ɚ) ɚɩɟɪɢɨɞɢɱɟɫɤɢɣ (ɪɚɡɪяɞɧɵɣ ɢɦɩɭɥɶɫ ɭɧɢ-

ɩɨɥяɪɧɨɣ ɮɨɪɦɵ); 

ɛ) ɤɨɥɟɛɚɬɟɥɶɧɵɣ (ɪɚɡɪяɞɧɵɣ ɢɦɩɭɥɶɫ – ɡɚ-
ɬɭɯɚɸɳɚя ɫɢɧɭɫɨɢɞɚ). 

 

Аɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥя 

ɭɩɪɚɜɥɟɧɢя ɆИɍ 

 

Нɚ ɩɭɥɶɬɟ ɭɩɪɚɜɥɟɧɢя ɆɂУ ɡɚɞɚɟɬɫя ɭɪɨɜɟɧɶ 
ɧɚɩɪяɠɟɧɢя ɡɚɪяɞɚ ɤɨɧɞɟɧɫɚɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 

ɢ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɪяɞɧɵɯ ɢɦɩɭɥɶɫɨɜ, ɩɨɫɥɟ 
ɱɟɝɨ ɧɚɠɢɦɚɟɬɫя ɤɧɨɩɤɚ «ɉɭɫɤ» (ɪɢɫ. 1, 2).  

 

1

2

3

 
 

Ɋɢɫ. 1. ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢя ɆɂУ 
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Vɡ – ɜɨɥɶɬɦɟɬɪ, ɩɨɤɚɡɵɜɚɸɳɢɣ ɭɪɨɜɟɧɶ ɡɚɪяɞɚ ɤɨɧɞɟɧɫɚɬɨɪɨɜ. 
Ɂɚɪяɞɧɵɣ ɤɨɧɬɭɪ
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ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥя ɢ ɭɩɪɚɜɥɟɧɢя (ɋКɢУ) 
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Ɋɢɫ. 2. ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɚя ɩɪɢɧɰɢɩɢɚɥɶɧɚя ɆɂУ 

 
ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥя ɢ ɭɩɪɚɜɥɟɧɢя (ɋКɢУ)  
(ɪɢɫ. 2) ɞɚɟɬ ɤɨɦɚɧɞɭ ɧɚ ɨɬɤɪɵɬɢɟ ɷɥɟɤɬɪɨɧ-
ɧɵɯ ɤɥɸɱɟɣ-ɬɢɪɢɫɬɨɪɨɜ VS1–VS3 ɜ ɡɚɪяɞɧɨɦ 
ɤɨɧɬɭɪɟ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɧɚɩɪяɠɟɧɢя ɧɚ 
ɤɨɧɞɟɧɫɚɬɨɪɚɯ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧя ɋКɢУ ɞɚёɬ 
ɤɨɦɚɧɞɭ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɬɢɪɢɫɬɨɪɨɜ VS1–VS3. 
ɉɨɫɥɟ ɢɯ ɨɬɤɥɸɱɟɧɢя ɜ ɡɚɪяɞɧɨɦ ɤɨɧɬɭɪɟ 
ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢя ɞɚɟɬ ɤɨɦɚɧɞɭ ɧɚ ɜɤɥɸ-
ɱɟɧɢɟ ɬɢɪɢɫɬɨɪɚ VS4 ɜ ɪɚɡɪяɞɧɨɦ ɤɨɧɬɭɪɟ. 
Ɍɢɪɢɫɬɨɪ VS4 ɡɚɤɪɵɜɚɟɬɫя ɩɨɫɥɟ ɩɨɥɧɨɝɨ 
ɪɚɡɪяɞɚ ɤɨɧɞɟɧɫɚɬɨɪɧɵɯ ɛɚɬɚɪɟɣ. ɉɨɫɥɟ ɡɚ-
ɤɪɵɬɢя ɷɥɟɤɬɪɨɧɧɨɝɨ ɤɥɸɱɚ ɜ ɪɚɡɪяɞɧɨɦ 
ɤɨɧɬɭɪɟ ɋКɢУ ɞɚёɬ ɤɨɦɚɧɞɭ ɧɚ ɨɬɤɪɵɬɢɟ ɬɢ-
ɪɢɫɬɨɪɨɜ VS1–VS3 ɢ ɰɢɤɥ ɩɨɜɬɨɪяɟɬɫя. 
 
Уɩɪɚɜɥяɟɦɵɣ ɡɚɪяɞ ɧɚɤɨɩɢɬɟɥɶɧɨɣ ɟɦɤɨɫɬɢ 
ɞɨ ɡɚɞɚɧɧɨɝɨ ɧɚɩɪяɠɟɧɢя ɨɫɭɳɟɫɬɜɥяɟɬɫя ɨɬ 
ɩɨɜɵɲɚɸɳɟɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɨɫɪɟɞɫɬɜɨɦ ɭɩɪɚɜɥɟɧɢя ɬɢɪɢɫɬɨɪɚɦɢ  
ɜɵɩɪяɦɢɬɟɥɶɧɨɝɨ ɦɨɫɬɚ. ɋɞɜɢɝ ɫɢɝɧɚɥɚ 
ɭɩɪɚɜɥɟɧɢя ɬɢɪɢɫɬɨɪɚɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɮɚɡɵ 
ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚɩɪяɠɟɧɢя ɩɨɡɜɨɥяɟɬ ɨɝɪɚ-
ɧɢɱɢɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɢɢ, ɩɨɫɬɭɩɚɸɳɟɣ 
ɧɚ ɡɚɪяɞ ɟɦɤɨɫɬɢ ɡɚ ɩɟɪɢɨɞ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ 
ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧя ɧɚɩɪяɠɟɧɢя ɭɩɪɚɜɥɟɧɢɟ 
ɬɢɪɢɫɬɨɪɚɦɢ ɦɨɫɬɚ ɩɪɟɤɪɚɳɚɟɬɫя ɢ ɜɤɥɸɱɚ-
ɟɬɫя ɬɢɪɢɫɬɨɪ ɪɚɡɪяɞɧɨɝɨ ɤɨɧɬɭɪɚ. ɂɡɜɟɫɬɧɨ, 
ɱɬɨ ɡɚɩɢɪɚɧɢɟ ɬɢɪɢɫɬɨɪɚ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 
ɫɧɢɠɟɧɢɢ ɩɪɨɬɟɤɚɸɳɟɝɨ ɱɟɪɟɡ ɧɟɝɨ ɬɨɤɚ 
ɦɟɧɶɲɟ ɡɧɚɱɟɧɢя ɬɨɤɚ ɭɞɟɪɠɚɧɢя Iɭɞ. ɉɨɷɬɨ-
ɦɭ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨя ɬɢɪɢɫɬɨ-
ɪɨɜ ɦɨɫɬɚ, ɡɚɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɨɬɤɥɸ-
ɱɟɧɢɟɦ ɭɩɪɚɜɥɟɧɢя ɬɢɪɢɫɬɨɪɚɦɢ ɦɨɫɬɚ ɢ 
ɜɤɥɸɱɟɧɢɟɦ ɬɢɪɢɫɬɨɪɚ ɪɚɡɪяɞɧɨɝɨ ɤɨɧɬɭɪɚ 
ɞɨɥɠɧɚ ɫɨɫɬɚɜɥяɬɶ ɧɟ ɦɟɧɟɟ 1/(2f). ɉɪɢ ɩɨɥɭ-
ɱɟɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɪɚɡɪяɞɧɨɝɨ ɤɨɧɬɭɪɚ ɞɥя 
ɩɨɥɧɨɝɨ ɪɚɡɪяɞɚ ɟɦɤɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɨɤɨɥɨ 
3 ɦɫ. ɉɨɫɥɟ ɱɟɝɨ ɩɪɨɰɟɫɫ ɦɨɠɟɬ ɩɨɜɬɨɪяɬɶɫя. 

Дɥя ɡɚɞɚɧɢя ɢ ɮɨɪɦɢɪɨɜɚɧɢя ɫɢɫɬɟɦɵ ɤɨɧ-
ɬɪɨɥя ɢ ɭɩɪɚɜɥɟɧɢя ɆɂУ ɧɟɨɛɯɨɞɢɦɨ ɱɟɬɤɨ 
ɫɮɨɪɦɢɪɨɜɚɬɶ ɩɪɟɞɴяɜɥяɟɦɵɟ ɤ ɧɟɣ ɬɟɯɧɢɱɟ-
ɫɤɢɟ ɬɪɟɛɨɜɚɧɢя. 
 
Нɚɱɚɥɶɧɵɦɢ ɭɫɥɨɜɢяɦɢ, ɤ ɞɚɧɧɵɦ ɬɟɯɧɢɱɟ-
ɫɤɢɦ ɬɪɟɛɨɜɚɧɢяɦ, ɜɵɫɬɭɩɚɸɬ ɪɚɛɨɱɢɟ ɫɢɝ-
ɧɚɥɵ ɡɚɪяɞɧɨɝɨ ɢ ɪɚɡɪяɞɧɨɝɨ ɤɨɧɬɭɪɨɜ. 
 

Сɬɪɭɤɬɭɪɧɵɟ ɫхɟɦɵ ɢ ɧɚɡɧɚчɟɧɢɟ  
ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥя ɢ ɭɩɪɚɜɥɟɧɢя 

 
ɋКɢУ ɆɂУ ɫɥɭɠɢɬ ɞɥя ɭɩɪɚɜɥɟɧɢя ɪɚɛɨɬɨɣ 
ɜɫɟɣ ɭɫɬɚɧɨɜɤɢ. Ɉɧɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ: 
  ɪɚɛɨɬɭ ɭɫɬɚɧɨɜɤɢ, ɤɚɤ ɜ ɨɞɧɨɤɪɚɬɧɨɦ, ɬɚɤ 
ɢ ɜ ɫɟɪɢɣɧɨɦ ɪɟɠɢɦɟ ɪɚɡɪяɞɧɵɯ ɢɦɩɭɥɶɫɨɜ;  ɭɩɪɚɜɥяɟɦɵɣ ɩɪɨɰɟɫɫ ɡɚɪяɞɚ ɢ ɪɚɡɪяɞɚ 
ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ ɤɨɧɞɟɧɫɚɬɨɪɚ ɱɟɪɟɡ ɨɛɦɨɬɤɭ 
ɢɧɞɭɤɬɨɪɚ;  ɡɚɪяɞ ɤɨɧɞɟɧɫɚɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨ ɡɚɞɚɧ-
ɧɨɝɨ ɧɚɩɪяɠɟɧɢя ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 200 ȼ ɞɨ 
2100 ȼ (ɲɚɝ 50 ȼ);  ɫɟɪɢɣɧɵɣ ɪɟɠɢɦ ɝɟɧɟɪɚɰɢɢ ɪɚɡɪяɞɧɵɯ 
ɢɦɩɭɥɶɫɨɜ (ɨɬ 1 ɞɨ 100 ɢɦɩɭɥɶɫɨɜ);  ɛɟɡɨɩɚɫɧɭɸ ɪɚɛɨɬɭ ɫɢɥɨɜɵɯ ɬɢɪɢɫɬɨɪɨɜ ɜ 
ɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ;  ɭɩɪɚɜɥɟɧɢɟ ɢ ɨɬɨɛɪɚɠɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɚ-
ɪɚɦɟɬɪɨɜ (ɧɚɩɪяɠɟɧɢɟ ɡɚɪяɞɚ, ɤɨɥɢɱɟɫɬɜɨ 
ɰɢɤɥɨɜ, ɬɟɤɭɳɟɟ ɧɚɩɪяɠɟɧɢɟ ɤɨɧɞɟɧɫɚɬɨɪɚ). 
 
ȼɜɢɞɭ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɭɩɪɚɜɥɟɧɢя 
ɜɵɞɟɪɠɢɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɫɬɪɨɝɨ ɡɚɞɚɧɧɵɟ 
ɜɪɟɦɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ, ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ 
ɭɩɪɚɜɥɟɧɢя ɛɵɥɢ ɜɨɡɥɨɠɟɧɵ ɧɚ ɦɢɤɪɨɤɨɧ-
ɬɪɨɥɥɟɪ. Ɉɛɳɚя ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥя 
ɢ ɭɩɪɚɜɥɟɧɢя ɆɂУ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 3.  
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Ȼɥɨɤ 
ɭɩɪɚɜɥɟɧɢя ɢ 
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3-ɮɚɡɧɵɣ ɞɪɚɣɜɟɪ 
ɭɩɪɚɜɥɟɧɢя 

ɬɢɪɢɫɬɨɪɚɦɢ ɦɨɫɬɚ 
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ɭɩɪɚɜɥɟɧɢя 
ɫɢɥɨɜɵɦ 

ɬɢɪɢɫɬɨɪɨɦ 

 
 

Ɋɢɫ. 3. ɋɬɪɭɤɬɭɪɧɚя ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥя ɢ ɭɩɪɚɜɥɟɧɢя ɆɂУ 

 

 
Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢя ɢ ɢɧɞɢɤɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɢɧɬɟɪɮɟɣɫ ɨɩɟɪɚɬɨɪɚ: ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟ-
ɧɢя ɡɚɪяɞɧɵɦ ɧɚɩɪяɠɟɧɢɟɦ ɢ ɤɨɥɢɱɟɫɬɜɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɰɢɤɥɨɜ, ɚ ɬɚɤɠɟ ɨɬɨɛɪɚ-
ɠɟɧɢɟ ɬɟɤɭɳɟɝɨ ɧɚɩɪяɠɟɧɢя ɤɨɧɞɟɧɫɚɬɨɪɚ. 
 

Нɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɢɡɦɟɪɟɧɢɟ ɧɚɩɪяɠɟɧɢя ɧɚ 
ɤɨɧɞɟɧɫɚɬɨɪɟ (~2 ɤȼ), ɞɚɠɟ ɩɨɫɪɟɞɫɬɜɨɦ  

ɪɟɡɢɫɬɢɜɧɨɝɨ ɞɟɥɢɬɟɥя, ɧɟ ɩɪɟɞɫɬɚɜɥяɟɬɫя 
ɜɨɡɦɨɠɧɵɦ, ɬ.ɤ. ɨɱɟɧɶ ɜɵɫɨɤɚ ɜɟɪɨяɬɧɨɫɬɶ 
ɜɵɯɨɞɚ ɢɡ ɫɬɪɨя ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ ɦɢɤɪɨ-
ɤɨɧɬɪɨɥɥɟɪɚ. 
 

ɉɨɷɬɨɦɭ ɞɥя ɪɟɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɢ ɜɨɥɶɬɦɟɬ-
ɪɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɫɯɟɦɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥя ɧɚ-
ɩɪяɠɟɧɢɟ-ɱɚɫɬɨɬɚ (ɉНɑ). ɉНɑ ɨɬɧɨɫɢɬɫя ɤ 
ɤɥɚɫɫɭ ɢɧɬɟɝɪɢɪɭɸɳɢɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ, 

ɩɨɷɬɨɦɭ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɞɨɫɬɨɢɧɫɬɜɚ-
ɦɢ: ɯɨɪɨɲɟɣ ɬɨɱɧɨɫɬɶɸ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ 

ɱɢɫɥɟ ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɟɰɢɡɢɨɧɧɵɯ ɤɨɦɩɨ-
ɧɟɧɬɨɜ, ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɶɸ, ɜɵɫɨɤɨɣ ɩɨɦɟ-
ɯɨɭɫɬɨɣɱɢɜɨɫɬɶɸ, ɦɚɥɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ 

ɤ ɢɡɦɟɧɟɧɢяɦ ɩɢɬɚɸɳɟɝɨ ɧɚɩɪяɠɟɧɢя, ɨɬ-
ɫɭɬɫɬɜɢɟɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɧɟɥɢɧɟɣɧɨɫɬɢ. 

ɋ ɞɟɥɢɬɟɥя ɧɚɩɪяɠɟɧɢя ɫɢɝɧɚɥ ɩɨɫɬɭɩɚɟɬ ɧɚ 
ɜɯɨɞ ɉНɑ, ɤɨɬɨɪɵɣ ɧɚ ɜɵɯɨɞɟ ɮɨɪɦɢɪɭɟɬ 
ɱɚɫɬɨɬɧɵɣ ɫɢɝɧɚɥ ɫ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɱɚɫ-
ɬɨɬɨɣ. ɉɨ ɱɚɫɬɨɬɟ ɫɢɝɧɚɥɚ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ 
ɪɚɫɫɱɢɬɵɜɚɟɬ ɧɚɩɪяɠɟɧɢɟ ɧɚ ɤɨɧɞɟɧɫɚɬɨɪɟ ɢ 

ɨɬɨɛɪɚɠɚɟɬ ɟɝɨ ɧɚ ɢɧɞɢɤɚɬɨɪɟ. 
 

Дɥя ɮɨɪɦɢɪɨɜɚɧɢя ɫɢɝɧɚɥɨɜ ɭɩɪɚɜɥɟɧɢя ɬɢ-

ɪɢɫɬɨɪɚɦɢ ɦɨɫɬɚ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɱɟɬɤɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɦɨɦɟɧɬɚɯ ɩɟɪɟɯɨɞɚ ɧɚɩɪя-
ɠɟɧɢя ɱɟɪɟɡ ɧɨɥɶ ɤɚɠɞɨɣ ɮɚɡɵ. Дɟɬɟɤɬɨɪ ɮɚɡ 
ɩɪɟɞɫɬɚɜɥяɟɬ ɫɨɛɨɣ ɬɪɢ ɫɯɟɦɵ ɮɢɤɫɚɰɢɢ ɩɟ-
ɪɟɯɨɞɚ ɧɚɩɪяɠɟɧɢя ɱɟɪɟɡ ɧɨɥɶ, ɫɨɛɪɚɧɧɵɟ ɩɨ 
ɫɯɟɦɟ «ɡɜɟɡɞɚ». Нɚ ɜɵɯɨɞɟ ɤɚɠɞɨɣ ɬɚɤɨɣ 

ɫɯɟɦɵ ɧɚɯɨɞɢɬɫя ɤɨɦɩɚɪɚɬɨɪ, ɤɨɬɨɪɵɣ ɮɨɪ-
ɦɢɪɭɟɬ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ ɞɥя ɦɢɤɪɨɤɨɧɬɪɨɥ-

ɥɟɪɚ. Нɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɫɢɝɧɚɥɨɜ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ɩɪɨɢɡɜɨɞɢɬ ɨɬɫɱɟɬ ɜɪɟɦɟ-
ɧɢ, ɨɬɞɟɥɶɧɨ ɞɥя ɤɚɠɞɨɣ ɮɚɡɵ, ɢ ɜɵɪɚɛɚɬɵ-

ɜɚɟɬ ɭɩɪɚɜɥяɸɳɢɣ ɫɢɝɧɚɥ ɞɥя ɨɬɤɪɵɬɢя ɤɨɧ-

ɤɪɟɬɧɨɝɨ ɬɢɪɢɫɬɨɪɚ. 
 

ɋɢɥɨɜɵɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɬɢɪɢɫɬɨɪɵ ɧɚ 
ɬɨɤɢ ɟɞɢɧɢɰɵ – ɞɟɫяɬɤɢ ɤɢɥɨɚɦɩɟɪ ɢɦɟɸɬ 
ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɣ ɪɚɡɦɟɪ ɤɪɢɫɬɚɥɥɚ (ɞɢɚ-
ɦɟɬɪɨɦ 30–100 ɦɦ), ɱɬɨ ɨɩɪɟɞɟɥяɟɬ ɨɫɨɛɟɧ-

ɧɨɫɬɶ ɢɯ ɪɚɛɨɬɵ, ɨɫɨɛɟɧɧɨ ɤɨɝɞɚ ɪɟɱɶ ɢɞɟɬ 
ɨɛ ɢɦɩɭɥɶɫɧɵɯ ɪɟɠɢɦɚɯ. ȼɟɫɶ ɩɪɨɬɟɤɚɸɳɢɣ 

ɱɟɪɟɡ ɬɢɪɢɫɬɨɪ ɬɨɤ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɚɤɬɢɱɟɫɤɢ 

ɦɝɧɨɜɟɧɧɨ ɢ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥёɧ ɩɨ 
ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɟɝɨ ɤɪɢɫɬɚɥɥɚ. ɂɧɚɱɟ ɥɨ-
ɤɚɥɶɧɵɟ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɜ ɫɬɪɭɤɬɭɪɟ ɩɨɥɭ-

ɩɪɨɜɨɞɧɢɤɨɜɵɯ ɫɥɨɟɜ, ɧɟɢɡɛɟɠɧɨ ɢɦɟɸɳɢɟ 
ɦɟɫɬɨ ɜ ɥɸɛɨɦ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɦ ɩɪɢɛɨɪɟ, 
ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɥɨɤɚɥɶɧɵɦ ɩɨɜɪɟɠɞɟɧɢяɦ 

ɫɬɪɭɤɬɭɪɵ ɬɢɪɢɫɬɨɪɚ. 
 

Дɥя ɪɟɲɟɧɢя ɡɚɞɚɱɢ ɪɚɜɧɨɦɟɪɧɨɝɨ ɢ ɛɵɫɬɪɨ-
ɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢя ɫɢɝɧɚɥɚ ɭɩɪɚɜɥɟɧɢя ɜ 
ɫɯɟɦɟ ɋУ ɛɵɥɢ ɩɪɢɦɟɧɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ 
ɫɯɟɦɵ ɞɪɚɣɜɟɪɨɜ ɭɩɪɚɜɥɟɧɢя ɬɢɪɢɫɬɨɪɚɦɢ 

(ɪɢɫ. 4). Дɪɚɣɜɟɪ ɮɨɪɦɢɪɭɟɬ ɢɦɩɭɥɶɫ ɬɨɤɚ 
ɭɩɪɚɜɥɟɧɢя ɫɩɟɰɢɚɥɶɧɨɣ ɮɨɪɦɵ ɫɨ ɫɤɨɪɨ-
ɫɬɶɸ ɧɚɪɚɫɬɚɧɢя ɧɟ ɦɟɧɟɟ 10 А/ɦɤɫ, ɱɬɨ ɩɨ-
ɡɜɨɥяɟɬ ɬɢɪɢɫɬɨɪɭ ɦɝɧɨɜɟɧɧɨ ɩɟɪɟɯɨɞɢɬɶ ɜ 
ɩɪɨɜɨɞяɳɟɟ ɫɨɫɬɨяɧɢɟ. ɉɚɪɚɦɟɬɪɵ ɮɨɪɦɵ 

ɢɦɩɭɥɶɫɚ ɬɨɤɚ ɭɩɪɚɜɥɟɧɢя ɨɩɪɟɞɟɥяɸɬɫя ɩɨ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɞɢɚɝɪɚɦɦɟ ɰɟɩɢ ɭɩɪɚɜɥɟɧɢя 
ɤɨɧɤɪɟɬɧɨɝɨ ɬɢɪɢɫɬɨɪɚ. 
 

ɉɪɢ ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɤɢ ɜ ɪɚɡɪяɞɧɨɦ ɤɨɧɬɭɪɟ 
ɩɪɨɬɟɤɚɸɬ ɢɦɩɭɥɶɫɧɵɟ ɬɨɤɢ, ɞɨɫɬɢɝɚɸɳɢɟ 
ɞɟɫяɬɤɨɜ ɤɢɥɨɚɦɩɟɪ, ɱɬɨ ɧɟɝɚɬɢɜɧɨ ɜɥɢяɟɬ ɧɚ 
ɩɨɦɟɯɨɡɚɳɢɳɟɧɧɨɫɬɶ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ɢ 

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢя ɜ ɰɟɥɨɦ. 
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ɉɢɬɚɧɢɟ 

ɍɩɪɚɜɥɟɧɢɟ 
ɋɯɟɦɚ  

ɭɩɪɚɜɥɟɧɢя

 
 

Ɋɢɫ. 4. ɋɬɪɭɤɬɭɪɧɚя ɫɯɟɦɚ ɞɪɚɣɜɟɪɚ ɭɩɪɚɜɥɟɧɢя ɬɢɪɢɫɬɨɪɨɦ 

 
Уɱɢɬɵɜɚя ɷɬɨɬ ɜɚɠɧɵɣ ɮɚɤɬɨɪ, ɦɟɠɞɭ ɦɢɤ-
ɪɨɤɨɧɬɪɨɥɥɟɪɨɦ ɢ ɛɥɨɤɚɦɢ ɫɢɫɬɟɦɵ ɛɵɥɚ 
ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɨɩɬɪɨɧɧɚя ɪɚɡɜяɡɤɚ, ɚ ɬɚɤɠɟ 
ɩɨɥɧɚя ɢɡɨɥяɰɢя ɜɫɟɯ ɛɥɨɤɨɜ ɩɨ ɩɢɬɚɧɢɸ. 

 

ɍɩɪɚɜɥɟɧɢɟ СɄɢɍ 

 

ɋКɢУ ɆɂУ ɭɩɪɚɜɥяɟɬɫя ɨɩɟɪɚɬɨɪɨɦ ɫ ɩɨ-
ɦɨɳɶɸ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢя, ɧɚ ɤɨɬɨɪɨɦ ɩɪɟ-
ɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɤɧɨɩɤɢ: 

1. Кɧɨɩɤɢ ɭɜɟɥɢɱɟɧɢя/ɭɦɟɧɶɲɟɧɢя ɧɚɩɪя-
ɠɟɧɢя ɡɚɪяɞɚ ɤɨɧɞɟɧɫɚɬɨɪɧɵɯ ɛɚɬɚɪɟɣ; 

2. Кɧɨɩɤɢ ɭɜɟɥɢɱɟɧɢя/ɭɦɟɧɶɲɟɧɢя ɤɨɥɢɱɟ-
ɫɬɜɚ ɪɚɡɪяɞɧɵɯ ɢɦɩɭɥɶɫɨɜ; 
3. Кɧɨɩɤɚ «ɉɭɫɤ» – ɡɚɪяɞɚ/ɪɚɡɪяɞɚ ɤɨɧɞɟɧ-

ɫɚɬɨɪɧɵɯ ɛɚɬɚɪɟɣ. 

 

ɋКɢУ ɆɂУ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɡɪяɞ ɤɨɧ-

ɞɟɧɫɚɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢя ɪɚ-
ɛɨɬɵ ɢɥɢ ɜ ɫɥɭɱɚɟ ɧɟɩɪɟɞɜɢɞɟɧɧɵɯ ɫɢɬɭɚɰɢɣ 

(ɚɜɚɪɢɣɧɵɣ ɪɟɠɢɦ, ɩɪɨɩɚɞɚɧɢɟ ɩɢɬɚɧɢя, ɨɛ-
ɪɵɜ ɜ ɰɟɩɢ ɧɚɝɪɭɡɤɢ ɢ ɩɪ.). 

 

ȼɵɜɨдɵ 

 

Ɋɚɫɤɪɵɬɵ ɨɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɢɫɬɟɦɵ 

ɤɨɧɬɪɨɥя ɢ ɭɩɪɚɜɥɟɧɢя ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫ-
ɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɪɚɛɨɬɟ ɜ ɭɧɢɩɨɥяɪɧɨɦ 

ɪɟɠɢɦɟ. 
ɋɮɨɪɦɢɪɨɜɚɧ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢя ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɪɚɛɨɬɟ ɜ ɪɟɠɢɦɟ 
ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɩɨɜɬɨɪɟɧɢя ɪɚɡɪяɞɧɵɯ ɢɦ-

ɩɭɥɶɫɨɜ. 
Ɉɩɢɫɚɧɵ ɫɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɫɢɫɬɟɦɵ ɤɨɧ-

ɬɪɨɥя ɭɩɪɚɜɥɟɧɢя, ɢɯ ɧɚɡɧɚɱɟɧɢɟ.  
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