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ɁȺɄɈɇɈɆȿɊɇɈɋɌɂ ɋɌɊɍɄɌɍɊɈɈȻɊȺɁɈȼȺɇɂə ɉɅȿɇɈɄ CO, ɉɈɅɍɑȿɇɇɕɏ 

ɆȿɌɈȾɈɆ CVD ɂɁ ȾɂɂɆɂɇȺɌȺ ɄɈȻȺɅɖɌȺ, ȼ ɁȺȼɂɋɂɆɈɋɌɂ ɈɌ ɌȿɆɉȿɊȺɌɍɊɇɕɏ 

ɍɋɅɈȼɂɃ ɈɋȺɀȾȿɇɂə 

Ɋ.Ɋ. ɏɚɣɪɭɥɥɢɧ*,**, ɫɬɭɞɟɧɬ, ɋ.ɂ. Ⱦɨɪɨɜɫɤɢɯ***, ɢɧɠɟɧɟɪ 
*ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ɍɨɦɫɤ 

**ɎȽȻɍɇ ɂɧɫɬɢɬɭɬ ɮɢɡɢɤɢ ɩɪɨɱɧɨɫɬɢ ɢ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ ɋɈ ɊȺɇ, Ɍɨɦɫɤ 
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Ɍɨɧɤɢɟ ɩɥɟɧɤɢ ɤɨɛɚɥɶɬɚ, ɫɩɥɚɜɨɜ ɧɚ ɤɨɛɚɥɶɬɨɜɨɣ ɨɫɧɨɜɟ, ɚ ɬɚɤɠɟ ɦɧɨɝɨɫɥɨɣɧɵɟ Co / X ɤɨɦɩɨ-
ɡɢɰɢɢ, ɝɞɟ X − ɞɪɭɝɨɣ ɦɟɬɚɥɥ ɢɥɢ ɞɢɷɥɟɤɬɪɢɤ, ɹɜɥɹɸɬɫɹ ɩɪɟɞɦɟɬɨɦ ɢɧɬɟɧɫɢɜɧɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ ɢ ɜɵɡɵɜɚɸɬ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ ɜ ɫɜɹɡɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɜ ɭɫɬɪɨɣɫɬɜɚɯ ɯɪɚɧɟɧɢɹ 
ɞɚɧɧɵɯ ɢ ɪɚɡɥɢɱɧɵɯ ɞɚɬɱɢɤɚɯ [1]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɦɟɬɨɞɨɜ ɩɨɥɭɱɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɥɟɧɨɤ, ɫɪɟɞɢ 

ɤɨɬɨɪɵɯ ɜɵɞɟɥɹɟɬɫɹ ɦɟɬɨɞ ɯɢɦɢɱɟɫɤɨɝɨ ɨɫɚɠɞɟɧɢɹ ɢɡ ɝɚɡɨɜɨɣ ɮɚɡɵ (CVD). Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ 
ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɚɤ ɤɚɤ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɩɥɟɧɤɢ ɜɵɫɨɤɨɣ ɱɢɫɬɨɬɵ, ɫ ɜɵɫɨɤɨɣ 

ɨɞɧɨɪɨɞɧɨɫɬɶɸ ɬɨɥɳɢɧɵ ɢ ɫɨɫɬɚɜɚ, ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɨɜɪɟɠɞɟɧɢɹɦɢ ɩɨɞɥɨɠɤɢ, ɜɵɫɨɤɢɦɢ ɫɤɨɪɨɫɬɹ-
ɦɢ ɨɫɚɠɞɟɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ ɧɚɧɟɫɟɧɢɹ ɧɚ ɢɡɞɟɥɢɹ ɫɥɨɠɧɨɣ ɮɨɪɦɵ [2]. 

ɋɜɨɣɫɬɜɚ ɩɥɟɧɨɤ, ɩɨɥɭɱɚɟɦɵɯ ɦɟɬɨɞɨɦ CVD, ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɹɬ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɨɫɚɠɞɟɧɢɹ, 
ɩɪɢɱɟɦ ɯɚɪɚɤɬɟɪ ɞɚɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɦɚɬɟɪɢɚɥɨɦ ɩɥɟɧɨɤ, ɬɚɤ ɢ ɬɢɩɨɦ ɩɪɟɞɲɟɫɬ-
ɜɟɧɧɢɤɚ (ɦɟɬɚɥɥɨɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɢɡ ɤɨɬɨɪɨɝɨ ɩɨɥɭɱɚɸɬ ɩɥɟɧɤɢ) [3]. ȼɥɢɹɧɢɟ ɭɫɥɨɜɢɣ 

CVD-ɨɫɚɠɞɟɧɢɹ ɧɚ ɫɜɨɣɫɬɜɚ ɩɥɟɧɨɤ Co ɭɠɟ ɢɡɭɱɚɥɨɫɶ [4]. Ɉɞɧɚɤɨ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ ɞɥɹ ɩɥɟɧɨɤ Co, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɞɢɢɦɢɧɚɬɚ ɤɨɛɚɥɶɬɚ Co(N’acN’ac)2, ɩɪɢɦɟɧɹɟɦɨɝɨ ɜ ɤɚɱɟɫɬɜɟ 
ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ. Ⱦɢɢɦɢɧɚɬɵ ɦɟɬɚɥɥɨɜ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ: ɨɬɫɭɬɫɬɜɢɟɦ ɤɢɫɥɨɪɨɞɚ, ɜɵ-

ɫɨɤɨɣ ɥɟɬɭɱɟɫɬɶɸ, ɫɬɚɛɢɥɶɧɨɫɬɶɸ, ɱɢɫɬɨɬɨɣ ɪɚɡɥɨɠɟɧɢɹ ɢ ɩɪɚɤɬɢɱɟɫɤɢɦ ɜɵɯɨɞɨɦ [5]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɥɟɧɨɤ Co ɦɟɬɨɞɨɦ CVD ɢɡ Co(N’acN’ac)2 ɫ ɬɪɟɛɭɟɦɵɦɢ ɷɤɫɩɥɭɚ-
ɬɚɰɢɨɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɢɯ ɫɬɪɭɤɬɭɪɵ, ɮɚɡɨɜɨɝɨ ɢ ɯɢɦɢɱɟɫɤɨɝɨ 
ɫɨɫɬɚɜɚ ɨɬ ɭɫɥɨɜɢɣ ɨɫɚɠɞɟɧɢɹ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞ-
ɥɨɠɤɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɩɚɪɢɬɟɥɹ ɧɚ ɫɬɪɭɤɬɭɪɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɦɨɪɮɨɥɨɝɢɸ ɩɨɜɟɪɯɧɨɫɬɢ, ɮɚɡɨɜɵɣ ɢ 

ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ ɬɨɧɤɢɯ ɩɥɟɧɨɤ Co, ɩɨɥɭɱɟɧɧɵɯ ɦɟɬɨɞɨɦ ɯɢɦɢɱɟɫɤɨɝɨ ɨɫɚɠɞɟɧɢɹ ɢɡ ɝɚɡɨɜɨɣ ɮɚɡɵ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɢɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚ 
Ɍɨɧɤɢɟ ɩɥɟɧɤɢ Co ɧɚɧɨɫɢɥɢ ɦɟɬɨɞɨɦ CVD ɧɚ ɩɨɞɥɨɠɤɢ Si (100). ɉɪɟɞɲɟɫɬɜɟɧɧɢɤɨɦ ɫɥɭɠɢɥ 

ɞɢɢɦɢɧɚɬ ɤɨɛɚɥɶɬɚ Co(N’acN’ac)2. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɨɛɪɚɡɰɨɜ ɫɨɫɬɚɜɥɹɥɚ 
4 ɱɚɫɚ, ɜ ɤɚɱɟɫɬɜɟ ɝɚɡɚ-ɧɨɫɢɬɟɥɹ ɢɫɩɨɥɶɡɨɜɚɥɢ Ar (ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ 1ɥ/ɱ), ɚ ɜ ɤɚɱɟɫɬɜɟ ɝɚɡɚ–ɪɟɚɤɬɚɧɬɚ 
- H2 (ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ 4 ɥ/ɱ), ɞɚɜɥɟɧɢɟ ɜ ɤɚɦɟɪɟ ɨɫɚɠɞɟɧɢɹ ɫɨɫɬɚɜɥɹɥɨ 1 ɚɬɦɨɫɮɟɪɭ. Ȼɵɥɢ ɢɫɫɥɟɞɨɜɚ-
ɧɵ 2 ɩɚɪɬɢɢ ɨɛɪɚɡɰɨɜ. ȼ ɩɟɪɜɨɣ ɩɚɪɬɢɢ ɛɵɥɚ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɢɫɩɚɪɢɬɟɥɹ, ɪɚɜɧɚɹ Ɍɢɫɩ = 

1200ɋ, ɩɪɢ ɷɬɨɦ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɥɨɠɤɢ ɜɚɪɶɢɪɨɜɚɥɚɫɶ ɜ ɩɪɟɞɟɥɚɯ Ɍɩɨɞɥ = 310420 0ɋ. ȼɨ ɜɬɨɪɨɣ ɩɚɪ-
ɬɢɢ ɬɟɦɩɟɪɚɬɭɪɚ ɢɫɩɚɪɢɬɟɥɹ ɛɵɥɚ ɭɜɟɥɢɱɟɧɚ ɢ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɧɚ 1300ɋ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɥɨɠɤɢ ɢɡ-
ɦɟɧɹɥɚɫɶ ɨɬ 300 ɞɨ 3400ɋ. 

ɋɬɪɭɤɬɭɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɞɢɮɪɚɤɬɨɦɟɬɪɟ DRON-SEIFERT-RM4 (Cu, Ȝ = 1.54051 

ǖ). ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɥɟɧɨɤ ɨɩɪɟɞɟɥɹɥɢ ɦɟɬɨɞɨɦ ɷɧɟɪɝɨɞɢɫɩɟɪɫɢɨɧɧɨɣ ɪɟɧɬɝɟɧɨɜ-
ɫɤɨɣ ɫɩɟɤɬɪɨɫɤɨɩɢɢ. Ɇɨɪɮɨɥɨɝɢɸ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɥɟɧɨɤ ɢɫɫɥɟɞɨɜɚɥɢ ɫ ɩɨɦɨɳɶɸ ɚɬɨɦɧɨ-
ɫɢɥɨɜɨɝɨ ɦɢɤɪɨɫɤɨɩɚ (ȺɋɆ) Solver HV ɢ ɪɚɫɬɪɨɜɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɦɢɤɪɨɫɤɨɩɚ (ɊɗɆ) JEOL-JSM 6700 

F. ȼɫɟ ɢɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɹɥɢ ɜ ɚɬɦɨɫɮɟɪɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 
Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 
ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɪɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ ɨɛɪɚɡɰɵ ɩɥɟɧɨɤ Co, ɨɫɚɠɞɟɧɧɵɟ ɩɪɢ ɬɟɦɩɟ-

ɪɚɬɭɪɟ ɢɫɩɚɪɢɬɟɥɹ Ɍɢɫɩ = 1200ɋ ɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɨɞɥɨɠɤɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɥɢɲɶ ɨɞ-

ɧɢɦ ɞɢɮɪɚɤɰɢɨɧɧɵɦ ɩɢɤɨɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɦɟɠɞɭ 2Ԧ = 44,2 – 44,7ż (Ɋɢɫ. 1, ɚ). Ⱥɫɢɦɦɟɬɪɢɱɧɨɟ 
ɭɲɢɪɟɧɢɟ ɞɚɧɧɨɝɨ ɩɢɤɚ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɫɭɩɟɪɩɨɡɢɰɢɸ ɨɬɞɟɥɶɧɵɯ ɨɬɪɚɠɟɧɢɣ, ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɢɯ Į-Co ɢ ȕ-Co. Ⱦɟɬɚɥɶɧɵɣ ɚɧɚɥɢɡ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɤɚɪɬɢɧɵ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɚɧɧɵɣ ɞɢɮɪɚɤɰɢ-

ɨɧɧɵɣ ɩɢɤ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɬɪɚɠɟɧɢɟ ɨɬ ȕ-Co (111), ɢɦɟɸɳɟɝɨ ȽɐɄ – ɪɟɲɺɬɤɭ, ɧɚ ɭɝɥɟ 2Ԧ = 44,3ż, ɚ 
ɬɚɤɠɟ ɨɬɪɚɠɟɧɢɟ ɨɬ Į-Co (002), ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨɫɹ Ƚɉɍ-ɪɟɲɺɬɤɨɣ, ɧɚ ɭɝɥɟ 2Ԧ = 44,6ż. ɂɫɯɨɞɹ ɢɡ 
ɷɬɨɝɨ, ɬɪɭɞɧɨ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɮɚɡɨɜɵɣ ɫɨɫɬɚɜ ɢɡɭɱɚɟɦɵɯ ɩɥɟɧɨɤ Co. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫ. 1,ɚ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɢɮɪɚɤɰɢɨɧɧɨɝɨ ɩɢɤɚ ɧɚ ɭɝɥɟ 2Ԧ = 44.2 – 44.7  ɡɚɜɢɫɢɬ 
ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ. ɉɥɟɧɤɢ Co, ɨɫɚɠɞɟɧɧɵɟ ɩɪɢ Ɍɩɨɞɥ = 3100ɋ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ 
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ɨɬɪɚɠɟɧɢɹ ɨɬ ɮɚɡɵ Co. Ⱦɚɧɧɵɣ ɩɢɤ ɩɨɹɜɥɹɟɬɫɹ ɥɢɲɶ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɞɨ Ɍɩɨɞɥ 
= 3300ɋ. ɉɪɢ ɩɨɫɥɟɞɭɸɳɟɦ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɫɚɠɞɟɧɢɹ ɨɧ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɵɦ ɢ 

ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɭɦɚ ɩɪɢ Ɍɩɨɞɥ = 3500ɋ. Ɉɞɧɚɤɨ ɞɚɥɶɧɟɣɲɢɣ ɪɨɫɬ ɬɟɦɩɟɪɚɬɭɪɵ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɦɟɧɶ-
ɲɟɧɢɸ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɪɚɠɟɧɢɹ ɜɩɥɨɬɶ ɞɨ ɟɝɨ ɩɨɬɟɪɢ ɩɪɢ Ɍɩɨɞɥ = 4200ɋ. 

 

   
ɚ)      ɛ) 

Ɋɢɫ. 1. Ⱦɢɮɪɚɤɬɨɝɪɚɦɦɵ ɨɛɪɚɡɰɨɜ ɩɥɟɧɨɤ Co, ɨɫɚɠɞɟɧɧɵɯ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɨɞɥɨɠɤɢ 

 ɢ ɩɪɢ Ɍɢɫɩ = 120 (ɚ) ɢ 1300ɋ (ɛ) 

 

ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɩɚɪɢɬɟɥɹ ɞɨ Ɍɢɫɩ = 1300ɋ ɩɪɢɜɨɞɢɬ ɤ ɧɟɤɨɬɨɪɵɦ ɢɡɦɟɧɟɧɢɹɦ ɤɪɢ-

ɫɬɚɥɥɢɱɟɫɤɨɣ ɬɟɤɫɬɭɪɵ ɩɥɟɧɨɤ Co (Ɋɢɫ. 1, ɛ). Ⱦɢɮɪɚɤɰɢɨɧɧɚɹ ɤɚɪɬɢɧɚ ɞɥɹ ɨɛɪɚɡɰɨɜ Co, ɨɫɚɠɞɟɧɧɵɯ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ Ɍɩɨɞɥ = 300 – 3400ɋ, ɫɨɞɟɪɠɢɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɢɤɢ Į-Co (100) (2Ԧ = 41.7ż), Į-Co 

(101) (2Ԧ = 47.6ż) ɢ ȕ-Co (200) (2Ԧ = 51.7ż). ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɞɚɧɧɵɯ ɞɢɮɪɚɤɰɢɨɧɧɵɯ ɩɢɤɨɜ ɬɚɤɠɟ ɨɩ-

ɪɟɞɟɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɨɞɥɨɠɤɢ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ Ɍɩɨɞɥ ɨɬ 300 ɞɨ 3200ɋ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɢɤɨɜ ɩɨ-
ɜɵɲɚɟɬɫɹ. Ɉɞɧɚɤɨ ɞɚɥɶɧɟɣɲɢɣ ɪɨɫɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɞɨ Ɍɩɨɞɥ = 330 ɢ 340 0ɋ ɩɪɢɜɨɞɢɬ ɤ ɩɨ-
ɫɬɟɩɟɧɧɨɦɭ ɢɯ ɨɫɥɚɛɥɟɧɢɸ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɥɟɧɤɢ Co, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɞɥɨɠɤɢ 

Ɍɩɨɞɥ = 320 0ɋ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɚɢɛɨɥɟɟ ɹɪɤɨ ɜɵɪɚɠɟɧɧɨɣ ɬɟɤɫɬɭɪɨɣ (ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɞɢ-

ɮɪɚɤɰɢɨɧɧɵɯ ɩɢɤɨɜ), ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɫɬɪɭɤɬɭɪɧɨɣ ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɢ ɞɚɧɧɵɯ ɩɥɟɧɨɤ. 
Ɋɚɡɦɟɪɵ ɨɛɥɚɫɬɟɣ ɤɨɝɟɪɟɧɬɧɨɝɨ ɪɚɫɫɟɹɧɢɹ (ɈɄɊ) ɢ ɦɢɤɪɨɧɚɩɪɹɠɟɧɢɹ ɜ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɩɥɟɧ-

ɤɚɯ Co ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɪɚɡɦɟɪ ɈɄɊ ɩɥɟɧɨɤ, ɨɫɚɠɞɟɧɧɵɯ ɩɪɢ Ɍɢɫɩ = 

1200ɋ, ɫɥɚɛɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɜ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ 300 ɞɨ 3500ɋ. Ɉɞɧɚɤɨ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɫɜɵɲɟ Ɍɩɨɞɥ = 350 0ɋ ɪɚɡɦɟɪ ɈɄɊ ɧɚɱɢɧɚɟɬ ɭɦɟɧɶɲɚɬɶɫɹ. Ⱥɧɚɥɨɝɢɱɧɵɣ 

ɯɚɪɚɤɬɟɪ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɡɦɟɪɨɜ ɈɄɊ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɧɚɛɥɸɞɚɟɬɫɹ ɞɥɹ ɩɥɟɧɨɤ, ɨɫɚɠɞɟɧ-

ɧɵɯ ɩɪɢ Ɍɢɫɩ = 1300ɋ. ɉɪɢ ɷɬɨɦ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɨɛɪɚɡɰɨɜ ɢɡ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɩɚɪɬɢɣ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ 
ɜɵɜɨɞ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɩɚɪɢɬɟɥɹ ɨɬ 120 ɞɨ 1300ɋ ɭɦɟɧɶɲɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɵɣ 

ɞɢɚɩɚɡɨɧ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɥɟɧɤɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɪɚɡɦɟɪɨɦ ɈɄɊ. 

Ɇɢɤɪɨɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɟɧɤɚɯ Co, ɨɫɚɠɞɟɧɧɵɯ ɩɪɢ Ɍɢɫɩ = 1200ɋ, ɫɧɢɠɚɸɬɫɹ ɫ ɪɨɫɬɨɦ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɩɨɞɥɨɠɤɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ ɩɥɟɧɤɚɯ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ Ɍɢɫɩ = 1300ɋ, ɨɧɢ ɨɫɬɚɸɬɫɹ ɩɨɫɬɨɹɧɧɵ ɜ 
ɩɪɟɞɟɥɚɯ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ (Ɍɚɛɥɢɰɚ 1). ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɩɚɪɢ-

ɬɟɥɹ ɨɬ 120 ɞɨ 1300ɋ ɩɪɢɜɨɞɢɬ ɤ ɬɪɟɯɤɪɚɬɧɨɦɭ ɭɦɟɧɶɲɟɧɢɸ ɦɢɤɪɨɧɚɩɪɹɠɟɧɢɣ. 

Ɇɟɬɨɞɨɦ ɷɧɟɪɝɨɞɢɫɩɟɪɫɢɨɧɧɨɣ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɫɩɟɤɬɪɨɫɤɨɩɢɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɨɞɥɨɠɤɢ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ ɩɥɟɧɨɤ ɋɨ. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 1, ɧɚɪɹɞɭ ɫ 
ɚɬɨɦɚɦɢ Co ɜ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɩɥɟɧɤɚɯ ɩɪɢɫɭɬɫɬɜɭɸɬ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ, ɤɢɫɥɨɪɨɞɚ ɢ ɚɡɨɬɚ. ȼ ɫɥɭɱɚɟ 
Ɍɢɫɩ = 1200ɋ ɭɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɨɬ 310 ɞɨ 4200ɋ ɩɪɢɜɨɞɢɬ ɤ ɞɜɭɤɪɚɬɧɨɦɭ ɭɦɟɧɶɲɟ-
ɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɤɨɛɚɥɶɬɚ ɨɬ 91,4 ɞɨ 44,2% ɢ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɩɨɜɵɲɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɭɝɥɟɪɨɞɚ. 
Ⱦɚɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɨɛɴɹɫɧɹɟɬ ɢɫɱɟɡɧɨɜɟɧɢɟ ɞɢɮɪɚɤɰɢɨɧɧɨɝɨ ɩɢɤɚ ɧɚ ɭɝɥɟ 2Ԧ = 

44.2 – 44.7  ɜ ɩɥɟɧɤɚɯ Co, ɧɚɧɟɫɟɧɧɵɯ ɩɪɢ Ɍɩɨɞɥ = 4200ɋ. 

Ɉɞɧɚɤɨ ɜ ɫɥɭɱɚɟ Ɍɢɫɩ = 1300ɋ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɧɚ ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ 
ɩɥɟɧɨɤ ɭɦɟɧɶɲɚɟɬɫɹ. Ɍɚɤ, ɭɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɨɬ 300 ɞɨ 3300ɋ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɪɨɫ-
ɬɨɦ ɫɨɞɟɪɠɚɧɢɹ ɤɨɛɚɥɶɬɚ ɨɬ 84.8 ɞɨ 93.5%. Ⱦɚɥɶɧɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɞɨ 3400ɋ 

ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɬɧɨɦɭ ɫɧɢɠɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɤɨɛɚɥɶɬɚ ɜ ɩɥɟɧɤɚɯ ɞɨ 90,9%. 

 

 



 

 

 

 

 

 

ɋɟɤɰɢɹ 1: Ⱥɤɬɭɚɥɶɧɵɟ ɩɪɨɛɥɟɦɵ ɮɢɡɢɤɢ 
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Ɍɚɛɥɢɰɚ 1 

ɗɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ, ɪɚɡɦɟɪ ɈɄɊ ɢ ɦɢɤɪɨɧɚɩɪɹɠɟɧɢɹ  ɩɥɟɧɨɤ Co,  

ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢɫɩɚɪɢɬɟɥɹ Ɍɢɫɩ ɢ ɩɨɞɥɨɠɤɢ Ɍɩɨɞɥ. 
Ɍɢɫɩ, 

0ɋ Ɍɩɨɞɥ, 0ɋ ɗɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ ɈɄɊ, ɧɦ , Ƚɉɚ 
ɉɟɪɜɚɹ ɩɚɪɬɢɹ 

120 310 Co 91.4%, C 8.3 %, O 0.3% 17 1,7 

120 330 Co 89.9%, C 9.5%, O 0.6% 15 1,4 

120 350 Co 84.1%, C 11.6%, O 4.3% 19 1,2 

120 370 Co 80.0%, C 18.9%, O 1.1% 13 1,4 

120 420 Co 44.2%, C 55.7%, O 0.1% 11 0,8 

ȼɬɨɪɚɹ ɩɚɪɬɢɹ 
130 300 Co 84.8%, C 14.2%, O 0.1%, N 0.9 % 35 0,4 

130 310 Co 86.5%, C 12. 6%, O 0.2%, N 0.7 % 26 0,5 

130 320 Co 92.3%,C 7. 2%, O 0.5% 33 0,2 

130 330 Co 93.5%, C 6.0%, O 0.5% 26 0,4 

130 340 Co 90.9%, C 8.8%, O 0.3% 20 0,3 

 

ɋɨɝɥɚɫɧɨ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɫ ɩɨɦɨɳɶɸ ɊɗɆ ɢ ȺɋɆ ɜɵɹɜɥɟɧɨ ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɩɨɞɥɨɠɤɢ ɢ 

ɢɫɩɚɪɢɬɟɥɹ ɧɚ ɦɨɪɮɨɥɨɝɢɸ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɟɧɨɤ Co. ɉɥɟɧɤɢ Co, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ Ɍɢɫɩ = 1200ɋ ɢ Ɍɩɨɞɥ 
= 310 – 3500ɋ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɦɟɥɤɨɡɟɪɧɢɫɬɵɦ ɪɟɥɶɟɮɨɦ (Ɋɢɫ. 2, ɚ, ɛ). Ɉɞɧɚɤɨ ɞɚɥɶɧɟɣɲɟɟ ɩɨɜɵ-

ɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɞɨ Ɍɩɨɞɥ = 3700ɋ ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ «ɫɟɬɱɚɬɨɣ» ɫɬɪɭɤɬɭɪɵ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɢɫɫɥɟɞɭɟɦɵɯ ɩɥɟɧɨɤ. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫ. 2 (ɜ, ɝ), ɧɚɥɢɱɢɟ ɡɟɪɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɭ ɩɥɟɧɨɤ 
Co ɦɟɧɟɟ ɜɵɪɚɠɟɧɨ. ɍɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɞɨ Ɍɩɨɞɥ = 4200ɋ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɦɟɧɶɲɟɧɢɸ, 

ɤɚɤ ɬɨɥɳɢɧɵ «ɫɟɬɤɢ», ɬɚɤ ɢ ɫɪɟɞɧɟɝɨ ɪɚɡɦɟɪɚ ɡɟɪɧɚ ɞɚɧɧɵɯ ɩɥɟɧɨɤ. 
 

 
Ɋɢɫ. 2. ɊɗɆ-ɢɡɨɛɪɚɠɟɧɢɹ ɦɨɪɮɨɥɨɝɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɟɧɨɤ Co, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɢɫɩɚɪɢɬɟɥɹ Tɢɫɩ =120 °ɋ ɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɞɥɨɠɤɢ Tɩɨɞɥ = 310 (ɚ), 350 (ɛ), 370 (c) ɢ 420°ɋ (ɝ) 

 

 
Ɋɢɫ. 3. ȺɋɆ-ɢɡɨɛɪɚɠɟɧɢɹ ɦɨɪɮɨɥɨɝɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɟɧɨɤ Co, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɢɫɩɚɪɢɬɟɥɹ Tɢɫɩ = 130 °ɋ ɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɞɥɨɠɤɢ Tɩɨɞɥ = 300 (ɚ), 310 (ɛ), 320 (ɜ), 330 (ɝ) ɢ 340°ɋ (ɞ) 
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ɉɥɟɧɤɢ Co, ɨɫɚɠɞɟɧɧɵɟ ɩɪɢ Ɍɢɫɩ = 1200ɋ, ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɦɟɥɤɨɡɟɪɧɢɫɬɵɦ ɪɟɥɶɟɮɨɦ 

(Ɋɢɫ. 3). ɉɪɢ ɷɬɨɦ ɩɨ-ɩɪɟɠɧɟɦɭ ɧɚɛɥɸɞɚɸɬɫɹ ɪɚɡɜɢɬɢɟ «ɫɟɬɱɚɬɨɣ» ɫɬɪɭɤɬɭɪɵ ɢ ɭɦɟɧɶɲɟɧɢɟ ɫɪɟɞɧɟ-
ɝɨ ɪɚɡɦɟɪɚ ɡɟɪɧɚ ɩɥɟɧɨɤ ɫ ɪɨɫɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ. Ɉɞɧɚɤɨ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɥɨɠɤɢ, ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɚɹ ɩɨɹɜɥɟɧɢɸ «ɫɟɬɤɢ» ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɟɧɨɤ, ɨɩɭɫɬɢɥɚɫɶ ɞɨ Ɍɩɨɞɥ = 3400ɋ (ɪɢɫ. 3, ɞ). Ʉɪɨɦɟ 
ɬɨɝɨ, ɫɪɟɞɧɢɣ ɪɚɡɦɟɪ ɡɟɪɧɚ ɩɥɟɧɨɤ Co ɧɚɱɢɧɚɟɬ ɭɦɟɧɶɲɚɬɶɫɹ ɭɠɟ ɩɪɢ Ɍɩɨɞɥ = 3300ɋ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɫɪɟɞɧɢɣ ɪɚɡɦɟɪ ɡɟɪɧɚ ɩɥɟɧɨɤ Co, ɨɫɚɠɞɟɧɧɵɯ ɩɪɢ Ɍɢɫɩ = 1300ɋ (ɪɢɫ. 3) ɩɨɱɬɢ ɜ ɞɜɚ ɪɚɡɚ ɛɨɥɶɲɟ, 
ɱɟɦ ɭ ɩɥɟɧɨɤ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ Ɍɢɫɩ = 1200ɋ (ɪɢɫ. 2). 

Ɂɚɤɥɸɱɟɧɢɟ 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɥɟɧɤɢ ɋɨ, ɩɨɥɭɱɟɧɧɵɟ ɦɟɬɨɞɨɦ ɯɢ-

ɦɢɱɟɫɤɨɝɨ ɨɫɚɠɞɟɧɢɹ ɢɡ ɝɚɡɨɜɨɣ ɮɚɡɵ, ɫɨɞɟɪɠɚɬ ɤɪɢɫɬɚɥɥɵ Į-Co ɢ ȕ-Co. ȼɚɪɶɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɨɞɥɨɠɤɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɩɚɪɢɬɟɥɹ ɩɨɡɜɨɥɹɟɬ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɢɡɦɟɧɹɬɶ ɦɢɤɪɨɫɬɪɭɤɬɭɪɭ, ɬɟɤɫɬɭ-
ɪɭ ɢ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɥɟɧɨɤ Co. ɍɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɫɨɞɟɪɠɚ-
ɧɢɟ ɤɨɛɚɥɶɬɚ, ɭɦɟɧɶɲɟɧɢɸ ɪɚɡɦɟɪɨɜ ɨɛɥɚɫɬɟɣ ɤɨɝɟɪɟɧɬɧɨɝɨ ɪɚɫɫɟɹɧɢɹ ɢ ɜɟɥɢɱɢɧɵ ɦɢɤɪɨɧɚɩɪɹɠɟɧɢɣ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɪɨɫɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɸ «ɫɟɬɱɚɬɨɝɨ» ɪɟɥɶɟɮɚ ɧɚ ɩɨɜɟɪɯ-
ɧɨɫɬɢ ɩɥɟɧɨɤ ɢ ɭɦɟɧɶɲɟɧɢɸ ɫɪɟɞɧɟɝɨ ɪɚɡɦɟɪɚ ɡɟɪɧɚ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɩɚɪɢɬɟɥɹ ɨɬ 120 ɞɨ 
1300ɋ ɫɧɢɠɚɟɬɫɹ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɥɨɠɤɢ ɧɚ ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ ɢ ɜɟɥɢɱɢɧɭ ɦɢɤɪɨɧɚ-
ɩɪɹɠɟɧɢɣ ɩɥɟɧɨɤ ɋɨ. Ɉɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɢɡɦɟɧɹɟɬɫɹ ɬɟɤɫɬɭɪɚ ɩɥɟɧɨɤ: ɩɨɹɜɥɹɸɬɫɹ ɤɪɢɫɬɚɥɥɵ ɧɨɜɨɣ ɨɪɢ-

ɟɧɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɫɭɠɚɟɬɫɹ ɢɧɬɟɪɜɚɥ ɬɟɦɩɟɪɚɬɭɪ ɩɨɞɥɨɠɤɢ, ɜ ɤɨɬɨɪɨɦ ɢɫɫɥɟɞɭɟɦɵɟ ɩɥɟɧɤɢ ɯɚɪɚɤɬɟɪɢ-

ɡɭɸɬɫɹ ɧɚɥɢɱɢɟɦ ɡɺɪɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ. 
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ɂɡɭɱɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɧɚɧɨɱɚɫɬɢɰ ɢ ɧɚɧɨɫɬɪɭɤɬɭɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɰɟɥɨɦ ɹɜɥɹɟɬɫɹ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɨɛɥɚɫɬɟɣ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɮɢɡɢɤɟ, ɯɢɦɢɢ ɢ ɬɟɯ-
ɧɢɤɟ. Ɉɞɧɚɤɨ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɤɥɚɫɬɟɪɨɜ ɢ ɧɚɧɨɱɚɫɬɢɰ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɧɚɧɨɬɟɯɧɨ-
ɥɨɝɢɣ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɧɚ ɨɫɧɨɜɟ ɬɨɱɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɮɢɡɢɱɟɫɤɢɯ, ɯɢɦɢɱɟɫɤɢɯ ɢ ɬɟɪɦɨɞɢɧɚɦɢ-

ɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɜɟɞɟɧɢɹ. ɂɡ ɜɫɟɝɨ ɫɩɟɤɬɪɚ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɟɣɱɚɫ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɧɚɧɨɱɚɫɬɢɰ, 

ɨɫɨɛɨɟ ɦɟɫɬɨ ɡɚɧɢɦɚɸɬ ɤɥɚɫɬɟɪɵ ɦɟɞɢ. Ⱦɚɧɧɵɟ ɱɚɫɬɢɰɵ ɨɛɥɚɞɚɸɬ ɦɧɨɝɢɦɢ ɭɧɢɤɚɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚ-
ɦɢ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɞɨɪɨɝɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ. ɉɨ ɫɜɨɢɦ ɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɢɦ ɫɜɨɣɫɬɜɚɦ ɦɟɞɧɵɟ ɱɚɫ-
ɬɢɰɵ ɧɚɧɨɦɟɬɪɨɜɨɝɨ ɪɚɡɦɟɪɚ ɦɨɝɭɬ ɤɨɧɤɭɪɢɪɨɜɚɬɶ ɞɚɠɟ ɫ ɫɟɪɟɛɪɨɦ. Ɍɚɤɠɟ ɨɝɪɨɦɧɵɣ ɫɩɟɤɬɪ ɩɪɢɦɟ-
ɧɟɧɢɹ ɧɚɧɨɱɚɫɬɢɰ ɦɟɞɢ ɢɦɟɟɬɫɹ ɜ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ, ɤ ɩɪɢɦɟɪɭ, ɭɦɟɧɶɲɟɧɢɟ ɪɚɡɦɟ-
ɪɨɜ ɱɚɫɬɢɰ ɫ 10 ɦɤɦ ɞɨ 10 ɧɦ ɜ ɩɨɪɨɲɤɨɜɨɣ ɦɟɬɚɥɥɭɪɝɢɢ ɞɚɟɬ ɩɨɜɵɲɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɢɡɞɟɥɢɣ ɜ 30 

ɪɚɡ, ɚ ɞɨɛɚɜɥɟɧɢɟ ɧɚɧɨɞɢɫɩɟɪɫɬɧɵɯ ɱɚɫɬɢɰ ɥɟɝɢɪɭɸɳɟɝɨ ɩɨɪɨɲɤɚ ɦɟɞɢ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ 

ɭɥɭɱɲɢɬɶ ɩɥɚɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɪɨɲɤɨɜɨɣ ɫɬɚɥɢ.  

ɉɨɥɭɱɟɧɢɟ ɧɚɧɨɱɚɫɬɢɰ ɦɟɞɢ ɢ ɞɪɭɝɢɯ ɦɟɬɚɥɥɨɜ ɜ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɫ ɪɟɚɥɢɡɚɰɢ-

ɟɣ ɧɟɨɛɯɨɞɢɦɵɯ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɮɟɪɵ ɩɪɢɦɟɧɟɧɢɟ, ɫɜɨɣɫɬɜ ɧɚɧɨɪɚɡɦɟɪɧɵɯ ɤɥɚɫɬɟɪɨɜ, ɩɪɟɞɴɹɜ-
ɥɹɟɬ ɨɱɟɧɶ ɫɟɪɶɟɡɧɵɟ ɬɪɟɛɨɜɚɧɢɟ ɤ ɦɟɬɨɞɚɦ ɢɯ ɩɨɥɭɱɟɧɢɹ. Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɫɢɧɬɟ-


