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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɫɨɡɞɚɧɢɢ ɜ ɡɨɧɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɭɥɶɫɢɪɭɸɳɟ-
ɝɨ ɩɨɬɨɤɚ ɫ ɩɟɪɢɨɞɨɦ ɩɭɥɶɫɚɰɢɣ, ɪɚɜɧɵɦ ɜɪɟɦɟɧɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɪɟɥɚɤ-
ɫɚɰɢɢ ɱɚɫɬɢɰ ɝɪɚɧɢɱɧɨɝɨ ɪɚɡɦɟɪɚ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜ 1,5–
2 ɪɚɡɚ ɜɵɲɟ, ɱɟɦ ɜ ɫɬɚɰɢɨɧɚɪɧɨɦ ɫɥɭɱɚɟ (ɫɦ. ɪɢɫ. 3). 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɮɢɧɚɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ (ɩɪɨɟɤɬ 
ʋ ɇɄ 13-08-00367/13). 
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ɍȾɄ 536.2.023 
ɈɉɊȿȾȿɅȿɇɂȿ ɌȿɉɅɈɎɂɁɂɑȿɋɄɂɏ ɋȼɈɃɋɌȼ 

ɋɌɊɈɂɌȿɅɖɇɕɏ ɆȺɌȿɊɂȺɅɈȼ 
Ɂɚɯɜɚɬɤɢɧ Ⱥ.ȼ., Ʌɨɝɢɧɨɜ ȼ.ɋ., ɞ.ɮ.-ɦ.ɧ., Ɇɢɥɸɬɢɧ ȼ.Ƚ. 

Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ 
E-mail: milutin69@mail.ru 

 
Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɨɛɥɟɦ ɝɪɚɠɞɚɧɫɤɨ-ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɟɤɬɢ-

ɪɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. Ɋɟɲɟɧɢɟ 
ɷɬɨɣ ɩɪɨɛɥɟɦɵ – ɡɧɚɧɢɟ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ (ɌɎɋ) ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɢɫɩɨɥɶɡɭɟɦɵɟ ɦɚɬɟɪɢɚɥɵ 
ɢɦɟɸɬ ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɫɜɨɢɯ ɫɜɨɣɫɬɜ ɜ ɪɚɡɥɢɱɧɵɯ ɫɩɪɚɜɨɱɧɢɤɚɯ. 
ɇɨ ɬɚɤ ɤɚɤ ɩɪɢ ɫɨɜɪɟɦɟɧɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɨɜɵɟ 
ɤɨɦɩɨɡɢɬɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɤ ɬɚɤɢɦ ɨɬɧɨɫɹɬɫɹ ɛɟɬɨɧɵ ɫ ɪɚɡ-
ɥɢɱɧɵɦ ɧɚɩɨɥɧɟɧɢɟɦ, ɫɷɧɞɜɢɱ ɩɚɧɟɥɢ, ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɦɟɪ-
ɧɵɯ ɫɜɹɡɭɸɳɢɯ ɢ ɞɪ.) ɢɧɬɟɪɟɫ ɤ ɢɡɭɱɟɧɢɸ ɨɫɬɚɟɬɫɹ. 

ȼ ɥɢɬɟɪɚɬɭɪɟ ɨɩɢɫɵɜɚɸɬɫɹ (ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɢ ɨɯɥɚɠɞɟɧɢɢ ɬɜɟɪɞɵɯ 
ɬɟɥ) ɫɥɟɞɭɸɳɢɟ ɬɟɩɥɨɜɵɟ ɪɟɠɢɦɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ: ɧɚ-
ɱɚɥɶɧɵɣ ɢ ɭɩɨɪɹɞɨɱɟɧɧɵɣ (ɩɪɢ ɫɢɦɦɟɬɪɢɱɧɵɯ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɹɯ); 
ɧɚɱɚɥɶɧɵɣ, ɭɩɨɪɹɞɨɱɟɧɧɵɣ ɢ ɫɬɚɰɢɨɧɚɪɧɵɣ (ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɝɪɚ-
ɧɢɱɧɵɯ ɭɫɥɨɜɢɹɯ), ɚ ɬɚɤɠɟ ɨɩɢɫɵɜɚɸɬɫɹ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɫɜɨɣɫɬɜ, ɢɦɟɸɳɢɟ ɫɜɨɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ. ɍɩɨɪɹɞɨɱɟɧɧɵɣ 
ɬɟɩɥɨɜɨɣ ɪɟɠɢɦ – ɧɟɪɚɡɪɭɲɚɸɳɢɣ, ɬɚɤɠɟ ɨɧ ɩɨɡɜɨɥɹɟɬ ɢɫɤɥɸɱɢɬɶ 
ɜɥɢɹɧɢɟ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ, ɩɨɷɬɨɦɭ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɚɢɥɭɱɲɢɦ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
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Ɉɩɢɫɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 
ȼ ɫɨɫɬɚɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜɯɨɞɹɬ: ɫɚɦɚ ɨɩɵɬɧɚɹ ɭɫɬɚ-

ɧɨɜɤɚ; ɢɫɬɨɱɧɢɤ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ. 
Ɉɩɵɬɧɚɹ ɭɫɬɚɧɨɜɤɚ (ɫɦ. ɪɢɫ. 1) ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɬɚɥɶɧɵɯ ɩɨɥɭɫɮɟɪ 

(ɜɟɪɯɧɟɣ 1 ɢ ɧɢɠɧɟɣ 2), ɤɨɬɨɪɵɟ ɩɪɢ ɫɜɢɧɱɢɜɚɧɢɢ ɦɟɠɞɭ ɫɨɛɨɣ ɨɛɪɚɡɭ-
ɸɬ ɲɚɪ ɞɢɚɦɟɬɪɨɦ (dɜɧ) 75ɦɦ. ȼɧɭɬɪɢ ɜɟɪɯɧɟɣ ɩɨɥɭɫɮɟɪɵ ɪɚɫɩɨɥɚɝɚɟɬ-
ɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɧɚɝɪɟɜɚɬɟɥɶ 3 ɞɢɚɦɟɬɪɨɦ (dɧ) 35ɦɦ. ɇɚ ɷɥɟɤɬɪɢɱɟɫɤɨɦ 
ɧɚɝɪɟɜɚɬɟɥɟ ɡɚɤɪɟɩɥɟɧɚ 1-ɹ ɝɪɭɩɩɚ ɬɟɪɦɨɩɚɪ 4 (Ɍ1, Ɍ2, Ɍ3, Ɍ4). ɇɚ ɜɧɭɬ-
ɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɟɪɯɧɟɣ ɩɨɥɭɫɮɟɪɵ ɡɚɤɪɟɩɥɟɧɵ 2-ɹ ɝɪɭɩɩɚ ɬɟɪɦɨ-
ɩɚɪ 5 (Ɍ5, Ɍ6, Ɍ7, Ɍ8). Ɉɛɟ ɝɪɭɩɩɵ ɬɟɪɦɨɩɚɪ ɫɥɭɠɚɬ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦ-
ɩɟɪɚɬɭɪ ɧɚ ɝɪɚɧɢɰɚɯ ɢɫɫɥɟɞɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼ ɜɟɪɯɧɟɣ ɩɨɥɭɫɮɟɪɟ 
ɫɞɟɥɚɧɵ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɜɵɜɨɞɨɜ ɬɟɪɦɨɩɚɪ ɢ ɧɚɝɪɟɜɚɬɟɥɹ, 
ɚ ɬɚɤɠɟ ɞɥɹ ɤɪɟɩɟɠɧɨɣ ɧɢɬɢ, ɭɞɟɪɠɢɜɚɸɳɟɣ  ɫɨɛɪɚɧɧɵɣ ɲɚɪ ɧɚ ɜɟɫɭ. 
ɉɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɧɚɝɪɟɜɚɬɟɥɟɦ ɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨ-
ɜɟɪɯɧɨɫɬɶɸ ɲɚɪɚ ɡɚɩɨɥɧɹɟɬɫɹ ɢɫɫɥɟɞɭɟɦɵɦ ɦɚɬɟɪɢɚɥɨɦ 6. 

 
Ɋɢɫ. 1. ɍɫɬɪɨɣɫɬɜɨ ɨɩɵɬɧɨɣ ɭɫɬɚɧɨɜɤɢ: 

1 – ɜɟɪɯɧɹɹ ɩɨɥɭɫɮɟɪɚ ɲɚɪɚ; 2 – ɧɢɠɧɹɹ ɩɨɥɭɫɮɟɪɚ ɲɚɪɚ; 3 – ɷɥɟɤɬɪɢɱɟɫɤɢɣ 
ɧɚɝɪɟɜɚɬɟɥɶ; 4 – 1-ɹ ɝɪɭɩɩɚ ɬɟɪɦɨɩɚɪ ɜɧɭɬɪɟɧɧɟɝɨ ɫɥɨɹ; 5 – 2-ɹ ɝɪɭɩɩɚ ɬɟɪɦɨɩɚɪ 

ɧɚɪɭɠɧɟɝɨ ɫɥɨɹ; 6 – ɢɫɫɥɟɞɭɟɦɵɣ ɦɚɬɟɪɢɚɥ 

ɇɚɝɪɟɜɚɬɟɥɶ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ 
«MATRIX MPS-3003LK-1», ɩɨɡɜɨɥɹɸɳɟɦɭ ɩɥɚɜɧɨ ɢɡɦɟɧɹɬɶ ɜɵɯɨɞɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ (U, ȼ), ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ ɬɨɤ (I, Ⱥ) ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ. 

ȼɫɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɜɵɜɨɞɵ ɬɟɪɦɨɩɚɪ ɩɨɞɜɨɞɹɬɫɹ ɤ ɦɧɨɝɨɤɚɧɚɥɶɧɨ-
ɦɭ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɦɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɸ (Ⱥɐɉ) «E14-140», ɪɟɡɭɥɶɬɚɬɵ 
ɫ ɤɨɬɨɪɨɝɨ ɩɨɫɬɭɩɚɸɬ  ɜ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ (ɉɄ), ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ 
ɢɯ ɧɚɱɚɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɢ ɯɪɚɧɟɧɢɟ. Ⱥɐɉ ɫɨɜɦɟɫɬɧɨ ɫ ɉɄ ɢ ɫɩɟɰɢɚɥɶ-
ɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ (ɉɈ) ɨɛɪɚɡɭɸɬ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ. 
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ɉɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ 
ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɝɪɭɩɩ ɬɟɪɦɨɩɚɪ ɧɚ ɨɩɵɬɧɨɣ ɭɫɬɚɧɨɜɤɟ ɛɵɥɚ ɩɪɨ-

ɜɟɞɟɧɚ ɢɯ ɫɨɜɦɟɫɬɧɚɹ ɤɚɥɢɛɪɨɜɤɚ ɩɨ ɞɜɭɦ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɬɨɱɤɚɦ 0 ɢ 
100 °C. 

Ȼɵɥɨ ɩɪɨɜɟɞɟɧɨ ɱɟɬɵɪɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɧɚɝɪɟɜɭ ɢɫɫɥɟɞɭɟɦɨɝɨ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɦɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ) ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɩɨɬɪɟɛɥɹɟ-
ɦɵɯ ɦɨɳɧɨɫɬɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ, ɡɚɞɚɜɚɟɦɵɯ ɜɵɯɨɞɧɵɦ ɧɚ-
ɩɪɹɠɟɧɢɟɦ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. ɉɚɪɚɥɥɟɥɶɧɨ ɛɵɥɚ ɩɨɥɭ-
ɱɟɧɚ ɜɨɥɶɬ-ɚɦɩɟɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɥɹ ɞɚɧɧɨɣ ɨɩɵɬɧɨɣ ɭɫɬɚɧɨɜɤɢ: 

3392,00479,0  UI ,    (1) 
ɨɬɤɭɞɚ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɩɥɚ ɩɟɪɟɞɚɜɚɟɦɨɟ 
ɧɚɝɪɟɜɚɬɟɥɟɦ Q (ȼɬ): 

UIQ  .     (2) 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɤɚɠɞɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɨɜɨɞɢɥɫɹ ɤɨɧɬɪɨɥɶ ɢ ɪɟ-

ɝɢɫɬɪɚɰɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɢɡɦɟɧɟɧɢɣ ɜɨ ɜɪɟɦɟɧɢ ɬɟɦɩɟɪɚɬɭɪ 
ɦɟɠɞɭ ɜɧɭɬɪɟɧɧɟɣ ɢ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɜɨ ɜɪɟɦɹ ɧɚɝɪɟɜɚ ɢ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɬɵɜɚɧɢɹ (ɫɦ. ɪɢɫ. 2). 

 
Ɋɢɫ. 2. Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɜɨ ɜɪɟɦɟɧɢ ɜɧɟɲɧɟɣ ɢ 

ɜɧɭɬɪɟɧɧɟɣ ɝɪɭɩɩ ɬɟɪɦɨɩɚɪ 

ɉɨ ɭɫɪɟɞɧɟɧɧɵɦ ɞɚɧɧɵɦ ɤɚɠɞɨɣ ɢɡ ɝɪɭɩɩ ɬɟɪɦɨɩɚɪ ɜɨ ɜɫɟɯ ɷɤɫɩɟ-
ɪɢɦɟɧɬɚɯ ɧɚɯɨɞɢɥɢɫɶ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ, ɜ ɤɨɬɨɪɵɯ ɧɚɫɬɭɩɚɥ ɭɩɨɪɹɞɨ-
ɱɟɧɧɵɣ ɬɟɩɥɨɜɨɣ ɪɟɠɢɦ. 

ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ: 
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,     (3) 

ɝɞɟ tɟɧ, tɧ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɣ ɢ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɟɣ, °C; rɜɧ, rɧ – 
ɪɚɞɢɭɫɵ ɜɧɭɬɪɟɧɧɟɣ ɢ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɦ; Q – ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟ-



Ɍɟɯɧɢɱɟɫɤɚɹ ɬɟɩɥɨɮɢɡɢɤɚ ɢ ɚɬɨɦɧɚɹ ɷɧɟɪɝɟɬɢɤɚ      
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ɞɚɜɚɟɦɨɝɨ ɬɟɩɥɚ ɢɡ (2), ȼɬ; ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ Ȝ [ȼɬ/ɦ°Ʉ] ɞɥɹ ɫɮɟɪɢɱɟɫɤɨɣ ɫɬɟɧɤɢ, ɧɚ ɨɫɧɨɜɟ, ɤɨɬɨ-
ɪɵɯ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɩɪɢɛɥɢɠɟɧɧɚɹ ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ Ȝ(t) 
(ɫɦ. ɪɢɫ. 3). 

 
Ɋɢɫ. 3. ɉɨɥɭɱɟɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ Ȝ(t) ɞɥɹ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ 

ɉɨɥɭɱɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɶ ɢɦɟɟɬ ɫɯɨɞɢɦɨɫɬɶ ɫ ɩɪɟɞ-
ɫɬɚɜɥɟɧɧɵɦɢ ɜ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɚɯ ɦɟɧɟɟ 5 %, ɱɬɨ ɞɚɟɬ ɩɪɚɜɨ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɨɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ: 
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ȼ ɢɧɠɟɧɟɪɧɨɣ ɩɪɚɤɬɢɤɟ ɬɪɚɞɢɰɢɨɧɧɵɦ ɦɟɬɨɞɨɦ ɪɚɫɩɵɥɚ ɠɢɞɤɨ-

ɫɬɟɣ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɪɭɣɧɵɯ, ɰɟɧɬɪɨɛɟɠɧɵɯ, ɩɧɟɜɦɚɬɢɱɟ-
ɫɤɢɯ, ɭɞɚɪɧɵɯ ɢ ɞɪɭɝɢɯ ɬɢɩɨɜ ɮɨɪɫɭɧɨɤ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɡɚɥɨɠɟɧ 
ɟɞɢɧɵɣ ɩɪɢɧɰɢɩ ɦɟɯɚɧɢɱɟɫɤɨɝɨ (ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ) ɞɪɨɛɥɟɧɢɹ ɩɨɬɨ-
ɤɚ ɠɢɞɤɨɫɬɢ. ɇɚɢɛɨɥɟɟ ɬɨɧɤɢɣ ɪɚɫɩɵɥ ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɰɟɧɬɪɨɛɟɠɧɨɣ ɢɥɢ ɭɞɚɪɧɨɣ ɮɨɪɫɭɧɨɤ [1]. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɠɢɞɤɚɹ ɮɚɡɚ 


