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ɤɨɬɨɪɚɹ ɭɱɢɬɵɜɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɤɚɡɨɜ ɡɚɞɜɢɠɟɤ, ɩɨɤɚɡɵɜɚɸɬ ɧɟ-
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɞɜɢɠɟɤ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɬɨɱ-
ɧɟɧɢɹ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ȼȻɊ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠ-
ɧɨɫɬɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. 

ȼɵɜɨɞɵ: 1) ɉɨɞɬɜɟɪɞɢɥɨɫɶ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɟɬɚ 
ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɨɣ ɫɟɬɢ, ɬɚɤɢɯ ɤɚɤ ɡɚɞɜɢɠɟɤ 
ɩɪɢ ɪɚɫɱɟɬɟ ɜɟɪɨɹɬɧɨɫɬɢ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ. 2) ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ 
ɪɚɫɫɦɨɬɪɟɧɵ ɬɨɥɶɤɨ ɡɚɞɜɢɠɤɢ, ɭɱɟɬ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɬɪɟɛɭɟɬ ɞɚɥɶ-
ɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ. 3) Ȼɵɥ ɪɚɫɫɦɨɬɪɟɧ ɧɟɛɨɥɶɲɨɣ ɩɨ ɞɥɢɧɟ ɭɱɚɫɬɨɤ 
ɬɟɩɥɨɫɟɬɢ, ɭɜɟɥɢɱɟɧɢɟ ɞɥɢɧɵ ɭɱɚɫɬɤɚ, ɧɟɫɨɦɧɟɧɧɨ, ɩɪɢɜɟɞɟɬ ɤ ɟɳɟ 
ɛɨɥɶɲɟɦɭ ɪɚɡɥɢɱɢɸ ȼȻɊ, ɪɚɫɫɱɢɬɚɧɧɨɣ ɩɨ ɦɟɬɨɞɢɤɟ [2] ɢ ɩɨ ɩɪɟɞɥɚ-
ɝɚɟɦɨɣ ɦɟɬɨɞɢɤɟ. 
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ȼ ɨɫɧɨɜɟ ɪɚɛɨɬɵ ɥɸɛɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɚɬɱɢɤɨɜ, ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ 

ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɥɟɠɢɬ ɩɪɢɧɰɢɩ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɹ ɢɡɦɟɪɹɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɜɟɥɢɱɢɧɭ. 

ɋɩɚɣ, ɩɨɝɪɭɠɚɟɦɵɣ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɭɸ ɫɪɟɞɭ, ɧɚɡɵɜɚɟɬɫɹ ɪɚɛɨɱɢɦ 
ɤɨɧɰɨɦ ɬɟɪɦɨɩɚɪɵ, ɚ ɜɬɨɪɨɣ ɫɩɚɣ – ɫɜɨɛɨɞɧɵɦ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɬɟɪɦɨɩɚɪ ɨɫɧɨɜɚɧ ɧɚ ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɨɦ ɷɮ-
ɮɟɤɬɟ, ɡɚɤɥɸɱɚɸɳɟɦɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɡɚɦɤɧɭɬɨɦ ɤɨɧɬɭɪɟ, ɫɨɫɬɨɹɳɟɦ ɢɡ 
ɞɜɭɯ ɪɚɡɧɨɪɨɞɧɵɯ ɩɪɨɜɨɞɧɢɤɨɜ, ɬɟɱɟɬ ɬɨɤ, ɟɫɥɢ ɦɟɫɬɚ ɫɩɚɟɜ ɩɪɨɜɨɞɧɢ-
ɤɨɜ ɢɦɟɸɬ ɪɚɡɥɢɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ. ȿɫɥɢ ɜɡɹɬɶ ɡɚɦɤɧɭɬɵɣ ɤɨɧɬɭɪ, ɫɨ-
ɫɬɨɹɳɢɣ ɢɡ ɪɚɡɧɨɪɨɞɧɵɯ ɩɪɨɜɨɞɧɢɤɨɜ (ɬɟɪɦɨɷɥɟɤɬɪɨɞɨɜ), ɬɨ ɧɚ ɢɯ ɫɩɚ-
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ɹɯ ɜɨɡɧɢɤɧɭɬ ɬɟɪɦɨɗȾɋ E(t) ɢ E(t0), ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪ ɷɬɢɯ ɫɩɚɟɜ 
t ɢ t0. 

ɇɨɦɢɧɚɥɶɧɵɟ ɫɬɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ (ɇɋɏ) ɩɪɟɞɫɬɚɜɥɹɸɬ ɡɚɜɢɫɢɦɨɫɬɶ ɬɟɪɦɨɗȾɋ E ɪɚɡ-
ɥɢɱɧɵɯ Ɍɗɉ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɝɨ ɫɩɚɹ (ɬɟɦɩɟɪɚɬɭɪɚ ɫɜɨɛɨɞɧɵɯ 
ɤɨɧɰɨɜ t0 ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ 0 °ɋ) [1] (ɫɦ. ɪɢɫ. 1). 

 
Ɋɢɫ. 1. ɇɨɦɢɧɚɥɶɧɵɟ ɫɬɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫ ɭɧɢɮɢ-
ɰɢɪɨɜɚɧɧɵɦ ɜɵɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ (Ɍɉɍ) ɨɫɧɨɜɚɧ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ 
ɫɢɝɧɚɥɚ ɩɟɪɜɢɱɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ 
ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 
ɜɦɨɧɬɢɪɨɜɚɧ ɜ ɤɥɟɦɟɧɧɭɸ ɝɨɥɨɜɤɭ ɬɟɪɦɨɩɚɪɵ. 

Ɍɉɍ ɢɦɟɸɬ ɥɢɧɟɣɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɨɬ ɬɟɦɩɟɪɚ-
ɬɭɪɵ [2]. 

 
Ɋɢɫ. 2. Ɂɚɜɢɫɢɦɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ Ɍɉɍ ɨɬ ɬɟɦɩɟɪɚɬɭɪ 

Ɂɚɞɚɱɟɣ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɝɢɩɨɬɟɡɵ ɨ ɥɢɧɟɣɧɨɫɬɢ 
ɇɋɏ Ɍɗɉ ɬɢɩɚ ɌɏȺ (Ʉ). 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɚɬɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟ-
ɨɛɪɚɡɨɜɚɬɟɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɚɥɨɢɧɟɪɰɢɨɧɧɨɣ ɬɪɭɛɱɚɬɨɣ ɩɟ-
ɱɢ ɫ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɨɦ ɆɌɉ-2ɆɊ ɢ ɤɚɥɢɛɪɚɬɨɪɚ-ɢɡɦɟɪɢɬɟɥɹ ɂɄɋɍ-260L. 
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ɍɫɬɚɧɨɜɤɚ ɩɟɱɢ ɆɌɉ-2ɆɊ ɫɨɫɬɨɢɬ ɢɡ ɩɟɱɢ ɆɌɉ-2Ɇ ɢ ɛɥɨɤɚ ɭɩɪɚɜɥɟ-
ɧɢɹ (ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɚ) Ȼɍ-1Ɇ (Ȼɍ-1Ɇ-1). Ɉɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɧɚɝɪɟ-
ɜɚ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 100 ɞɨ 1200 °C ɜ ɥɚ-
ɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɢɯ ɩɨɜɟɪɤɟ, ɤɚɥɢɛɪɨɜɤɟ, ɢɫɩɵɬɚɧɢɹɯ. Ȼɥɨɤ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɢ ɡɚɞɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɭɫɬɚɧɨɜɤɢ, ɞɨ ɤɨɬɨɪɨɣ ɧɚɝɪɟɜɚɟɬɫɹ ɩɟɱɶ. 

 
Ɋɢɫ. 3. ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɥɢɛɪɚɬɨɪɚ-ɢɡɦɟɪɢɬɟɥɹ ɤ Ɍɉɍ 

Ɍɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɦɟɳɚɟɬɫɹ ɪɚɛɨɱɢɦ ɤɨɧɰɨɦ 
ɜ ɩɟɱɶ. ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɜɦɨɧɬɢɪɨɜɚɧ ɜ ɤɥɟɦɦɟɧɭɸ ɝɨ-
ɥɨɜɤɭ ɬɟɪɦɨɩɚɪɵ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜɨɝɨ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 
0–5 ɢɥɢ 4–20 ɦȺ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɥɢɛɪɚɬɨɪ-
ɢɡɦɟɪɢɬɟɥɶ ɷɬɚɥɨɧɧɵɣ ɬɢɩɚ ɂɄɋɍ-260L. Ʉɚɥɢɛɪɚɬɨɪ-ɢɡɦɟɪɢɬɟɥɶ ɂɄ-
ɋɍ-260L ɫɥɟɞɭɟɬ ɩɨɞɤɥɸɱɚɬɶ ɤ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɸ ɫ ɩɨɦɨɳɶɸ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɚɛɟɥɹ. 

ɉɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ: ɜ ɨɬɜɟɪɫɬɢɟ ɩɟɱɢ ɩɨɦɟɳɟɧ ɩɨ-
ɜɟɪɹɟɦɵɣ ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ; ɬɟɪɦɨɩɪɟɛɪɚɡɨɜɚɬɟɥɶ 
ɩɨɞɤɥɸɱɟɧ ɫ ɩɨɦɨɳɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɚɛɟɥɹ ɤ ɪɚɡɴɟɦɭ «ɂɡɦɟɪɟ-
ɧɢɟ» ɂɄɋɍ-260L; ɜ ɪɟɠɢɦɟ «ɂɡɦɟɪɟɧɢɟ», ɜɵɛɪɚɧ «Ɍɉ»; ɜɵɛɪɚɧ ɇɋɏ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ (ɌɏȺ (Ʉ)). ɉɪɢ ɪɚɛɨɬɟ ɜɵɛɪɚɧ ɩɭɧɤɬ «Ⱥɜɬɨɦɚɬɢɱɟ-
ɫɤɚɹ». 

ɉɨ ɬɚɛɥɢɰɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ (ɫɦ. ɬɚɛɥ. 1) ɨɩɪɟɞɟɥɹɟɦ 
ɡɚɜɢɫɢɦɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ I (ɦȺ) ɨɬ ɡɧɚɱɟ-
ɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ t (°ɋ), ɞɨ ɤɨɬɨɪɨɣ ɧɚɝɪɟɜɚɟɬɫɹ ɩɟɱɶ. Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɬɨɞɨɦ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ. 
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Ɍɚɛɥɢɰɚ 1. – Ɍɚɛɥɢɰɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ 
t, °ɋ I, ɦȺ 
50 5,431 
100 5,845 
150 6,702 
200 7,579 
250 8,187 
300 8,881 
350 9,667 
400 10,506 
450 11,267 
500 11,965 
550 12,786 
600 13,595 
650 14,402 
700 15,193 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɥɢɧɟɣɧɨɣ ɷɦɩɢɪɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɬɢɩɚ 
tbaI   ɡɚɩɢɫɵɜɚɟɬɫɹ ɮɭɧɤɰɢɨɧɚɥ: 

 



n

i
iTi IIF

1

2
ɗ min ,    (1) 

ɝɞɟ n – ɱɢɫɥɨ ɢɡɦɟɪɟɧɢɣ; ɗiI  – ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ 
ɫɢɝɧɚɥɚ; iTI  – ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ti. 

ȿɫɥɢ ɩɨɞɫɬɚɜɢɬɶ ɜ ɮɭɧɤɰɢɨɧɚɥ (1) ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɮɨɪɦɭɥɭ 
tbaIiT   ɩɨɥɭɱɢɬɫɹ: 
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ɗ 
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i tbaIF .    (2) 

Ɏɭɧɤɰɢɨɧɚɥ (2) ɞɨɫɬɢɝɚɟɬ ɦɢɧɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢ ɪɚɜɟɧɫɬɜɟ 
ɧɭɥɸ ɱɚɫɬɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɨɬ ɮɭɧɤɰɢɨɧɚɥɚ ɩɨ ɩɚɪɚɦɟɬɪɚɦ: 
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ȼɵɪɚɠɟɧɢɹ (3) ɢ (4) ɡɚɩɢɫɵɜɚɟɦ ɜ ɜɢɞɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɞɥɹ ɨɩ-
ɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ a, b: 
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Ɋɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ (5) ɨɬɧɨɫɢɬɟɥɶɧɨ a, b: 
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Ɂɚɜɢɫɢɦɨɫɬɶ, ɩɨɥɭɱɟɧɧɚɹ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ, ɢɦɟɟɬ 
ɜɢɞ tI  0149,0617,4  (a = 4,671; b = 0,0149). 

ɇɚ ɪɢɫɭɧɤɟ 4 ɢɡɨɛɪɚɠɟɧ ɝɪɚɮɢɤ ɩɨɥɭɱɟɧɧɨɣ ɫɬɚɬɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ ɝɪɚɮɢɤ ɩɨɥɭɱɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɬɨɱɟɤ. 

 
Ɋɢɫ. 4. Ƚɪɚɮɢɤ ɫɬɚɬɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɬɨɱɟɤ 

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɨɥɭɱɟɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 
ɛɥɢɡɤɚ ɤ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ. Ɇɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɫɬɚɬɢɱɟ-
ɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ Ɍɉɍ 0304/Ɇ1-ɇ ɹɜɥɹɟɬɫɹ ɥɢɧɟɣɧɨɣ. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ: 
1. ɉɪɟɨɛɪɚɠɟɧɫɤɢɣ ȼ.ɉ. Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ ɢ ɩɪɢɛɨɪɵ: ɍɱɟɛɧɢɤ 

ɞɥɹ ɜɭɡɨɜ. – 3-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. – Ɇ.: «ɗɧɟɪɝɢɹ», 1978. – 704 ɫ. 
2. Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɭɧɢɜɟɪɫɚɥɶɧɵɣ Ɍɉɍ 0304. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚ-

ɬɚɰɢɢ. – Ɇ.: ɂɡɞɚɬɟɥɶɫɬɜɨ «ɗɥɟɦɟɪ», 2012. – 52 c. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɢɫɬɟɦɵ ɦɚɲɢɧɧɨɝɨ (ɬɟɯɧɢɱɟɫɤɨɝɨ) ɡɪɟɧɢɹ ɩɨ-
ɡɜɨɥɹɸɬ ɤɚɱɟɫɬɜɟɧɧɨ ɪɟɲɚɬɶ ɪɚɡɥɢɱɧɵɟ ɡɚɞɚɱɢ ɩɨ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ (ɷɧɟɪɝɟɬɢɤɚ, ɦɚɲɢɧɨ-
ɫɬɪɨɟɧɢɟ ɢ ɬ. ɞ.). 


