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ɍɌȼȿɊɀȾȺɘ 
Ⱦɟɤɚɧ ɮɚɤɭɥɶɬɟɬɚ ɮɢɡɢɤɨ-
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɢ ɟɫɬɟɫɬɜɟɧɧɨ-
ɧɚɭɱɧɨɝɨ  ɨɛɪɚɡɨɜɚɧɢɹ 
 
ИИИИИИИИИИИИИИИИИИИɋ.ȿ. Ɂɸɡɢɧ 

25.11.2017 ɝ. 
  
 
 
 
 

ɊȺȻɈɑȺə ɉɊɈȽɊȺɆɆȺ ɍɑȿȻɇɈɃ ȾɂɋɐɂɉɅɂɇɕ 
Ȼ1.ȼ.Ⱦȼ.2.1 Ɍɟɩɥɨɮɢɡɢɤɚ  

1. ɒɢɮɪ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɞɝɨɬɨɜɤɢ: 
15.03.01 Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ 

2. ɉɪɨɮɢɥɶ ɩɨɞɝɨɬɨɜɤɢ: 
Ɍɟɯɧɨɥɨɝɢɢ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ 

3. Ʉɜɚɥɢɮɢɤɚɰɢɹ ɜɵɩɭɫɤɧɢɤɚ: 
Ȼɚɤɚɥɚɜɪ 

4. Ɏɨɪɦɚ ɨɛɭɱɟɧɢɹ: 
ɨɱɧɚɹ, ɡɚɨɱɧɚɹ 

5. Ʉɚɮɟɞɪɚ, ɨɬɜɟɱɚɸɳɚɹ ɡɚ ɪɟɚɥɢɡɚɰɢɸ ɞɢɫɰɢɩɥɢɧɵ: 
ɤɚɮɟɞɪɚ ɩɪɢɤɥɚɞɧɨɣ ɦɚɬɟɦɚɬɢɤɢ, ɢɧɮɨɪɦɚɬɢɤɢ, ɮɢɡɢɤɢ ɢ ɦɟɬɨɞɢɤɢ ɢɯ ɩɪɟɩɨɞɚ-
ɜɚɧɢɹ 

6. ɋɨɫɬɚɜɢɬɟɥɢ ɩɪɨɝɪɚɦɦɵ: 
ɋ. ȿ. Ɂɸɡɢɧ, ɤɚɧɞɢɞɚɬ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ 

7. Ɋɟɤɨɦɟɧɞɨɜɚɧɚ: 
ɧɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɫɨɜɟɬɨɦ ɇɚɢɦɟɧɨɜɚɧɢɟ ɮɚɤɭɥɶɬɟɬɚ (ɩɪɨɬɨɤɨɥ № 3 ɨɬ 
23.11.2017 ɝ.) 
8. ɋɟɦɟɫɬɪ(ɵ): 8 (ɨɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ), 9 (ɡɚɨɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ) 



 

9.ɐɟɥɶ ɢ ɡɚɞɚɱɢ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ:  
ɐɟɥɶɸ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɧɢɣ ɨ ɬɟɩɥɨɜɵɯ ɫɜɨɣɫɬ-
ɜɚɯ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɩɥɨɜɵɯ ɩɪɨɰɟɫɫɚɯ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɢɡɦɟɧɟɧɢɸ ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɂɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ: 
 ɞɚɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɬɟɩɥɨɜɵɯ ɫɜɨɣɫɬɜɚɯ ɬɜɟɪɞɵɯ, ɠɢɞɤɢɯ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ 
ɜɟɳɟɫɬɜ; 
 ɪɚɫɫɦɨɬɪɟɬɶ ɬɟɩɥɨɜɵɟ ɩɪɨɰɟɫɫɵ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ ɪɚɛɨɬɭ ɢ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɮɨɪɦɢɪɨɜɚɬɶ ɧɚɜɵɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ 
ɪɚɫɱɟɬɧɵɦɢ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɦɟɬɨɞɚɦɢ; 
 ɮɨɪɦɢɪɨɜɚɬɶ ɧɚɜɵɤɢ ɪɚɛɨɬɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɢɧɮɨɪɦɚɰɢɢ, ɚɧɚ-
ɥɢɡɚ ɢ ɨɛɨɛɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɫɜɟɞɟɧɢɣ ɫ ɰɟɥɶɸ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨ-
ɰɟɫɫɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɚɡɜɢɬɢɟ 
ɭ ɨɛɭɱɚɸɳɢɯɫɹ ɧɚɜɵɤɨɜ ɤɨɦɚɧɞɧɨɣ ɪɚɛɨɬɵ, ɦɟɠɥɢɱɧɨɫɬɧɨɣ ɤɨɦɦɭɧɢɤɚɰɢɢ, ɩɪɢɧɹ-
ɬɢɹ ɪɟɲɟɧɢɣ, ɥɢɞɟɪɫɤɢɯ ɤɚɱɟɫɬɜ. 

 
10. Ɇɟɫɬɨ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɜ ɫɬɪɭɤɬɭɪɟ ɈɈɉ: 

Ⱦɢɫɰɢɩɥɢɧɚ «Ɍɟɩɥɨɮɢɡɢɤɚ» ɜɯɨɞɢɬ ɜ ɞɢɫɰɢɩɥɢɧɵ ɩɨ ɜɵɛɨɪɭ ɜɚɪɢɚɬɢɜɧɨɣ 
ɱɚɫɬɢ ɛɥɨɤɚ Ȼ1 «Ⱦɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɢ)» ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɯɨɞɧɵɦ ɡɧɚɧɢɹɦ, ɭɦɟɧɢɹɦ ɢ ɧɚɜɵɤɚɦ: ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ 
ɡɧɚɬɶ: ɨɫɧɨɜɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɡɚɤɨɧɵ, ɬɟɨɪɢɢ, ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɷɤɫɩɟɪɢ-

ɦɟɧɬɵ; 
ɭɦɟɬɶ: ɪɟɲɚɬɶ ɫɬɚɧɞɚɪɬɧɵɟ ɡɚɞɚɱɢ ɩɨ ɦɟɯɚɧɢɤɟ, ɬɟɩɥɨɮɢɡɢɤɟ, ɷɥɟɤɬɪɨɞɢ-

ɧɚɦɢɤɟ; 
ɜɥɚɞɟɬɶ: ɧɚɜɵɤɚɦɢ ɪɚɛɨɬɵ ɫ ɭɱɟɛɧɵɦ ɥɚɛɨɪɚɬɨɪɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
ɉɪɢ ɟɺ ɢɡɭɱɟɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɡɧɚɧɢɹ ɢ ɧɚɜɵɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɚɧɟɟ ɨɫɜɨ-

ɟɧɧɵɯ ɞɢɫɰɢɩɥɢɧɚɯ: Ɇɚɬɟɦɚɬɢɤɚ, Ɏɢɡɢɤɚ, ɏɢɦɢɹ. 
Ɂɧɚɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɨɫɜɨɟɧɢɢ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ, ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ 

ɢɡɭɱɟɧɢɹ ɬɚɤɢɯ ɞɢɫɰɢɩɥɢɧ, ɤɚɤ Ɍɟɯɧɨɥɨɝɢɹ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, Ɍɟɯɧɨɥɨ-
ɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ, Ɍɟɯɧɨɥɨɝɢɹ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɚ 
ɬɚɤɠɟ ɜ ɞɚɥɶɧɟɣɲɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɢɫɰɢɩɥɢɧɵ ɞɥɹ ɨɛɭɱɚɸɳɢɯɫɹ ɢɡ ɱɢɫɥɚ ɥɢɰ ɫ ɨɝɪɚɧɢɱɟɧ-
ɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɡɞɨɪɨɜɶɹ ɢ (ɢɥɢ) ɢɧɜɚɥɢɞɨɜ ɫɨɡɞɚɧɵ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ. 
ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ ɞɢɫɰɢɩɥɢɧɵ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɞɥɹ ɭɞɨɜ-
ɥɟɬɜɨɪɟɧɢɹ ɨɫɨɛɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɨɛɭɱɚɸɳɢɯɫɹ ɫ ɈȼɁ ɢɫɩɨɥɶ-
ɡɭɸɬɫɹ ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɟ ɨɛɪɚɡɨɜɚ-
ɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. ɂɡɭɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɥɢɰɚɦɢ ɫ ɈȼɁ ɢ ɢɧɜɚɥɢɞɚɦɢ ɩɪɟɞɩɨ-
ɥɚɝɚɟɬ ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɱɟɬɚɧɢɹ ШЧ-ХТЧО ɢ ШПП-ХТЧО ɬɟɯɧɨɥɨɝɢɣ, ɚ ɬɚɤɠɟ ɢɧɞɢɜɢɞɭɚɥɶ-
ɧɵɯ ɢ ɤɨɥɥɟɤɬɢɜɧɵɯ ɮɨɪɦ ɪɚɛɨɬɵ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɦ ɫ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. Ɉɛɭɱɚɸɳɢɟɫɹ ɫ ɨɝɪɚɧɢ-
ɱɟɧɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɢ ɢɧɜɚɥɢɞɵ ɡɞɨɪɨɜɶɹ ɦɨɝɭɬ ɢɡɭɱɚɬɶ ɞɢɫɰɢɩɥɢɧɭ ɩɨ ɢɧ-
ɞɢɜɢɞɭɚɥɶɧɨɦɭ ɭɱɟɛɧɨɦɭ ɩɥɚɧɭ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ ɫ ɭɱɟɬɨɦ ɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ. ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɩɥɚɧɚ ɨɛɭ-
ɱɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɩɪɨɜɟɞɟɧɢɹ ɡɚɧɹɬɢɣ: ɜ ɩɪɨɮɟɫɫɢɨ-
ɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ (ɜ ɚɤɚɞɟɦɢɱɟɫɤɨɣ ɝɪɭɩɩɟ ɢ ɢɧɞɢɜɢɞɭɚɥɶ-
ɧɨ), ɧɚ ɞɨɦɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 
Ɏɨɪɦɚ ɩɪɨɜɟɞɟɧɢɹ ɬɟɤɭɳɟɣ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɞɥɹ ɨɛɭɱɚɸɳɢɯɫɹ ɫ ɨɝ-
ɪɚɧɢɱɟɧɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɡɞɨɪɨɜɶɹ ɢ ɢɧɜɚɥɢɞɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɩɫɢɯɨɮɢɡɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ (ɭɫɬɧɨ, ɩɢɫɶɦɟɧɧɨ ɧɚ ɛɭɦɚɝɟ, 
ɩɢɫɶɦɟɧɧɨ ɧɚ ɤɨɦɩɶɸɬɟɪɟ, ɜ ɮɨɪɦɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɬ. ɩ.). ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 



 

ɨɛɭɱɚɸɳɢɦɫɹ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɨɬɜɟɬɚ ɩɪɢ 
ɩɪɨɯɨɠɞɟɧɢɢ ɚɬɬɟɫɬɚɰɢɢ. 
 
11. ɉɥɚɧɢɪɭɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ/ɦɨɞɭɥɸ (ɡɧɚɧɢɹ, 
ɭɦɟɧɢɹ, ɧɚɜɵɤɢ), ɫɨɨɬɧɟɫɟɧɧɵɟ ɫ ɩɥɚɧɢɪɭɟɦɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɨɫɜɨɟɧɢɹ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ (ɤɨɦɩɟɬɟɧɰɢɹɦɢ ɜɵɩɭɫɤɧɢɤɨɜ): 

Ʉɨɦɩɟɬɟɧɰɢɹ ɉɥɚɧɢɪɭɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ Ʉɨɞ ɇɚɡɜɚɧɢɟ 
ɈɉɄ-
1 

ɍɦɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫ-
ɧɨɜɧɵɟ ɡɚɤɨɧɵ ɟɫɬɟɫɬ-
ɜɟɧɧɨɧɚɭɱɧɵɯ ɞɢɫɰɢɩɥɢɧ 
ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɪɢɦɟɧɹɬɶ 
ɦɟɬɨɞɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ ɢ ɦɨɞɟɥɢɪɨɜɚ-
ɧɢɹ, ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ 

ɡɧɚɬɶ: 
ɢɫɬɨɪɢɸ ɪɚɡɜɢɬɢɹ ɢ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɧɚɭɤɢ 

ɨ ɫɬɪɨɟɧɢɢ ɢ ɫɜɨɣɫɬɜɚɯ ɦɚɬɟɪɢɢ; 
ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɵ ɬɟɩɥɨɮɢɡɢɤɢ; 
ɨɛɨɡɧɚɱɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ, ɟɞɢɧɢɰɵ ɢɯ 

ɢɡɦɟɪɟɧɢɹ 
ɭɦɟɬɶ: 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɧɵɟ  ɡɚɤɨɧɵ  ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱ-
ɧɵɯ ɞɢɫɰɢɩɥɢɧ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɚɤɨɧɵ ɮɢɡɢɤɢ ɩɪɢ ɢɫɬɨɥɤɨɜɚɧɢɢ  
ɬɪɚɤɬɨɜɚɬɶ ɮɢɡɢɱɟɫɤɢɟ ɹɜɥɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɬɟɨɪɟ-

ɬɢɱɟɫɤɢɯ ɩɨɥɨɠɟɧɢɣ ɢ ɡɚɤɨɧɨɜ ɮɢɡɢɤɢ; 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɢɡ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱ-

ɧɢɤɨɜ ɫ ɪɚɡɧɵɯ ɬɨɱɟɤ ɡɪɟɧɢɹ, ɫɬɪɭɤɬɭɪɢɪɨɜɚɬɶ, ɨɰɟɧɢ-
ɜɚɬɶ, ɩɪɟɞɫɬɚɜɥɹɬɶ ɜ ɞɨɫɬɭɩɧɨɦ ɞɥɹ ɞɪɭɝɢɯ ɜɢɞɟ; 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɨɩɨɥɧɹɬɶ ɡɧɚɧɢɹ ɩɭɬɟɦ ɪɚɛɨɬɵ ɫ 
ɭɱɟɛɧɨɣ, ɧɚɭɱɧɨ-ɩɨɩɭɥɹɪɧɨɣ ɢ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɨɣ; 

ɜɥɚɞɟɬɶ: 
ɧɚɜɵɤɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɭɱɧɨɝɨ ɹɡɵɤɚ, ɧɚɭɱɧɨɣ 

ɬɟɪɦɢɧɨɥɨɝɢɢ; 
ɧɚɜɵɤɚɦɢ ɜɵɩɨɥɧɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɢ 

ɨɛɪɚɛɨɬɤɢ ɢɯ ɪɟɡɭɥɶɬɚɬɨɜ. 
 

ɉɄ-
18 

ɍɦɟɧɢɟ ɩɪɢɦɟɧɹɬɶ ɦɟɬɨ-
ɞɵ ɫɬɚɧɞɚɪɬɧɵɯ ɢɫɩɵɬɚ-
ɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɮɢ-
ɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɢ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢɫɩɨɥɶ-
ɡɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɝɨ-
ɬɨɜɵɯ ɢɡɞɟɥɢɣ 

ɡɧɚɬɶ: 
ɦɟɬɨɞɵ ɫɬɚɧɞɚɪɬɧɵɯ ɢɫɩɵɬɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚ-
ɡɚɬɟɥɟɣ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ, 

ɭɦɟɬɶ: 
ɩɪɢɦɟɧɹɬɶ ɦɟɬɨɞɵ ɫɬɚɧɞɚɪɬɧɵɯ ɢɫɩɵɬɚɧɢɣ ɩɨ 

ɨɩɪɟɞɟɥɟɧɢɸ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ, 

ɜɥɚɞɟɬɶ (ɢɦɟɬɶ ɧɚɜɵɤ(ɢ)): 
ɦɟɬɨɞɚɦɢ ɫɬɚɧɞɚɪɬɧɵɯ ɢɫɩɵɬɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚ-
ɡɚɬɟɥɟɣ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ 

12. Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ ɜ ɡɚɱɟɬɧɵɯ ɟɞɢɧɢɰɚɯ/ɱɚɫɚɯ — 2/72.  

Ɏɨɪɦɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ: ɡɚɱɟɬ 

13. ȼɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ (ɨɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ) 

ȼɢɞ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ 

ȼɫɟɝɨ 
ɉɨ ɫɟɦɟɫɬɪɚɦ 

8 ɫɟɦɟɫɬɪ 



 

Ʉɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ, ɜ ɬɨɦ ɱɢɫɥɟ: 30 30 

ɥɟɤɰɢɢ 10 10 

ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ 20 20 

ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ   

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 42 42 

Ɏɨɪɦɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ 
ɡɚɱɟɬ    

ɂɬɨɝɨ: 72 72 

ȼɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ (ɡɚɨɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ) 

ȼɢɞ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ 

ȼɫɟɝɨ 
ɉɨ ɫɟɦɟɫɬɪɚɦ 

9 ɫɟɦɟɫɬɪ 

Ʉɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ, ɜ ɬɨɦ ɱɢɫɥɟ: 16 16 

ɥɟɤɰɢɢ 8 8 

ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ 8 8 

ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ   

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 52 52 

Ɏɨɪɦɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ 
ɡɚɱɟɬ  4 4 

ɂɬɨɝɨ: 72 72 

 

13.1. ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ 

ɩ/ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɞɢɫ-

ɰɢɩɥɢɧɵ 
ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɚ ɞɢɫɰɢɩɥɢɧɵ 

1. Ʌɟɤɰɢɢ 

1.1 Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ. 
ɍɪɚɜɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ. ɉɟɪɜɵɣ 
ɡɚɤɨɧ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. 

Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ. Ɉɫɧɨɜɧɵɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟ-
ɫɤɢɟ ɩɚɪɚɦɟɬɪɵ. ɍɪɚɜɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ.  
Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɚɡɨɜɨɣ ɫɦɟɫɢ.  
ȼɧɭɬɪɟɧɧɹɹ ɷɧɟɪɝɢɹ. Ɋɚɛɨɬɚ ɢ ɬɟɩɥɨɬɚ. Ɍɟɩɥɨɟɦɤɨɫɬɶ, ɟɟ 
ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɢɞɚ ɩɪɨɰɟɫɫɚ. ɉɟɪɜɵɣ ɡɚɤɨɧ 
ɬɟɪɦɨɞɢɧɚɦɢɤɢ. ɍɪɚɜɧɟɧɢɹ ɩɟɪɜɨɝɨ ɡɚɤɨɧɚ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. 
Эɧɬɚɥɶɩɢɹ. Ⱥɧɚɥɢɡ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫ ɩɨɦɨ-
ɳɶɸ ɩɟɪɜɨɝɨ ɧɚɱɚɥɚ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. ɂɡɨɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ. Ⱥɞɢɚɛɚɬɧɵɣ ɩɪɨɰɟɫɫ. ɉɨɥɢɬɪɨɩɧɵɟ ɩɪɨɰɟɫɫɵ.  

1.2 ȼɬɨɪɨɣ ɡɚɤɨɧ ɬɟɪɦɨɞɢɧɚɦɢ-
ɤɢ. Эɧɬɪɨɩɢɹ. 

ɂɫɬɨɪɢɱɟɫɤɢɟ ɮɨɪɦɭɥɢɪɨɜɤɢ ɜɬɨɪɨɝɨ ɧɚɱɚɥɚ ɬɟɪɦɨ-
ɞɢɧɚɦɢɤɢ. Эɧɬɪɨɩɢɹ. Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ ɜɬɨɪɨɝɨ 
ɡɚɤɨɧɚ ɬɟɪɦɨɞɢɧɚɦɢɤɢ ɞɥɹ ɨɛɪɚɬɢɦɵɯ ɢ ɧɟɨɛɪɚɬɢɦɵɯ ɩɪɨ-
ɰɟɫɫɨɜ. ɇɟɨɛɪɚɬɢɦɵɣ ɚɞɢɚɛɚɬɧɵɣ ɩɪɨɰɟɫɫ. Эɤɫɟɪɝɢɹ ɤɚɤ 
ɦɟɪɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. ɋɬɚɬɢɫɬɢɱɟɫɤɨɟ ɢɫɬɨɥɤɨɜɚɧɢɟ 
ɜɬɨɪɨɝɨ ɡɚɤɨɧɚ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. Эɧɬɪɨɩɢɹ ɢ ɜɟɪɨɹɬɧɨɫɬɶ. 
ɉɪɟɞɟɥɵ ɩɪɢɦɟɧɢɦɨɫɬɢ ɜɬɨɪɨɝɨ ɡɚɤɨɧɚ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. 

ɂɡɦɟɧɟɧɢɟ ɷɧɬɪɨɩɢɢ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ. Эɧɬɪɨɩɢɣɧɵɟ 
ɞɢɚɝɪɚɦɦɵ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ.  

1.3 Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬ-
ɜɚ ɪɟɚɥɶɧɵɯ ɜɟɳɟɫɬɜ. Ɍɟɪ-
ɦɨɞɢɧɚɦɢɤɚ ɩɚɪɚ ɢ ɜɥɚɠɧɨɝɨ 
ɜɨɡɞɭɯɚ. 

Ɏɚɡɨɜɚɹ ɞɢɚɝɪɚɦɦɚ. ɉɪɚɜɢɥɨ ɮɚɡ Ƚɢɛɛɫɚ. Ɍɟɩɥɨɬɚ 
ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɚ. ɍɪɚɜɧɟɧɢɟ Ʉɥɚɩɟɣɪɨɧɚ - Ʉɥɚɭɡɢɭɫɚ.  
Ɋɟɚɥɶɧɵɣ ɝɚɡ. ɍɪɚɜɧɟɧɢɟ ȼɚɧ - ɞɟɪ - ȼɚɚɥɶɫɚ. Ʉɪɢɬɢɱɟɫɤɢɟ 
ɩɚɪɚɦɟɬɪɵ ɜɟɳɟɫɬɜ. ɉɪɢɧɰɢɩ ɫɨɨɬɜɟɬɫɬɜɟɧɧɵɯ ɫɨɫɬɨɹɧɢɣ. 
Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɟ ɩɨɞɨɛɢɟ. ɍɪɚɜɧɟɧɢɟ ȼɭɤɚɥɨɜɢɱɚ-
ɇɨɜɢɤɨɜɚ. 

ȼɨɞɹɧɨɣ ɩɚɪ. Ɍɚɛɥɢɰɵ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɜɨɞɵ ɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ. Эɧɬɪɨɩɢɣɧɵɟ ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɨɹɧɢɣ 
ɜɨɞɹɧɨɝɨ ɩɚɪɚ. Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɨɫɧɨɜɧɵɯ ɬɟɪɦɨ-
ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ.  



 

Ⱥɛɫɨɥɸɬɧɚɹ ɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ. 
Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ. id - ɞɢɚ-
ɝɪɚɦɦɚ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ. Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɬɟɪ-
ɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɨɜ ɜɨ ɜɥɚɠɧɨɦ ɜɨɡɞɭɯɟ. ɂɡɦɟɪɟɧɢɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɢ ɬɨɱɤɢ ɪɨɫɵ ɫ ɩɨɦɨɳɶɸ ɩɫɢɯɪɨ-
ɦɟɬɪɚ ɢ ɝɢɝɪɨɦɟɬɪɚ. 

1.4 Ɍɟɪɦɨɞɢɧɚɦɢɤɚ ɝɚɡɨɜɨɝɨ ɩɨ-
ɬɨɤɚ 

ɍɪɚɜɧɟɧɢɟ ɩɟɪɜɨɝɨ ɡɚɤɨɧɚ ɬɟɪɦɨɞɢɧɚɦɢɤɢ ɞɥɹ ɩɨɬɨ-
ɤɚ. Ɋɚɫɩɨɥɚɝɚɟɦɚɹ ɪɚɛɨɬɚ. Ⱥɞɢɚɛɚɬɧɵɟ ɬɟɱɟɧɢɹ. ɉɚɪɚɦɟɬɪɵ 
ɩɨɥɧɨɝɨ ɚɞɢɚɛɚɬɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɩɨɬɨɤɚ. ɋɤɨɪɨɫɬɶ ɢ ɪɚɫɯɨɞ 
ɝɚɡɚ (ɩɚɪɚ) ɩɪɢ ɢɫɬɟɱɟɧɢɹ ɢɡ ɫɭɠɚɸɳɟɝɨɫɹ ɫɨɩɥɚ. Ʉɪɢɬɢɱɟ-
ɫɤɢɣ ɪɟɠɢɦ ɢɫɬɟɱɟɧɢɹ. ɋɨɩɥɨ Ʌɚɜɚɥɹ. Ɍɟɱɟɧɢɟ ɫ ɬɪɟɧɢɟɦ. 
Ɍɟɱɟɧɢɟ ɩɨ ɞɥɢɧɧɵɦ ɬɪɭɛɚɦ.  

Ⱦɪɨɫɫɟɥɢɪɨɜɚɧɢɟ ɝɚɡɨɜ ɢ ɩɚɪɨɜ. Эɮɮɟɤɬ Ⱦɠɨɭɥɹ-
Ɍɨɦɫɨɧɚ. Ɍɟɦɩɟɪɚɬɭɪɚ ɢɧɜɟɪɫɢɢ. Ʉɪɢɜɚɹ ɢɧɜɟɪɫɢɢ. ɂɫɩɨɥɶ-
ɡɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɜ ɬɟɯɧɢɤɟ. 

1.5 Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɰɢɤɥɵ. ɐɢɤɥ Ʉɚɪɧɨ, ɟɝɨ ɬɟɪɦɢɱɟɫɤɢɣ ɄɉȾ. Ɍɟɨɪɟɦɵ Ʉɚɪɧɨ. 
Ɉɛɪɚɬɧɵɣ ɰɢɤɥ Ʉɚɪɧɨ. ɏɨɥɨɞɢɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

ɐɢɤɥɵ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ (Ⱦȼɋ). ɐɢɤ-
ɥɵ ɫ ɢɡɨɯɨɪɧɵɦ ɢ ɢɡɨɛɚɪɧɵɦ ɩɨɞɜɨɞɨɦ ɬɟɩɥɨɬɵ. ɐɢɤɥ ɫɨ 
ɫɦɟɲɚɧɧɵɦ ɩɨɞɜɨɞɨɦ ɬɟɩɥɨɬɵ.  

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɚɪɨɬɭɪɛɢɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 
(ɉɌɍ). ɂɞɟɚɥɶɧɵɣ ɰɢɤɥ ɉɌɍ (ɰɢɤɥ Ɋɟɧɤɢɧɚ) ɢ ɟɝɨ ɬɟɪɦɢɱɟ-
ɫɤɢɣ ɄɉȾ. ȼɥɢɹɧɢɟ ɧɚɱɚɥɶɧɵɯ ɢ ɤɨɧɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ 
ɧɚ ɬɟɪɦɢɱɟɫɤɢɣ ɄɉȾ ɰɢɤɥɚ, ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɄɉȾ. ɉɪɢ-
ɦɟɧɟɧɢɟ ɩɚɪɚ ɜɵɫɨɤɢɯ ɩɚɪɚɦɟɬɪɨɜ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɰɢɤɥ ɫ 
ɧɟɨɛɪɚɬɢɦɵɦ ɚɞɢɚɛɚɬɧɵɦ ɪɚɫɲɢɪɟɧɢɟɦ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ. 
ɐɢɤɥ ɉɌɍ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɟɪɟɝɪɟɜɨɦ ɩɚɪɚ. Ɋɟɝɟɧɟɪɚɬɢɜ-
ɧɵɟ ɰɢɤɥɵ.  

Ʉɨɦɩɪɟɫɫɨɪɵ. ȼɢɞɵ ɢ ɧɚɡɧɚɱɟɧɢɟ ɤɨɦɩɪɟɫɫɨɪɨɜ. Ɉɞ-
ɧɨɫɬɭɩɟɧɱɚɬɵɣ ɩɨɪɲɧɟɜɨɣ ɤɨɦɩɪɟɫɫɨɪ, ɟɝɨ ɢɧɞɢɤɚɬɨɪɧɚɹ 
ɞɢɚɝɪɚɦɦɚ. ɉɪɟɢɦɭɳɟɫɬɜɚ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɨɝɨ ɫɠɚɬɢɹ. ɐɟɧ-
ɬɪɨɛɟɠɧɵɟ ɤɨɦɩɪɟɫɫɨɪɵ. 

2. ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ 

2.1 Ɉɫɧɨɜɧɵɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟ-
ɫɤɢɟ ɩɚɪɚɦɟɬɪɵ. ɍɪɚɜɧɟɧɢɟ 
ɫɨɫɬɨɹɧɢɹ ɬɟɪɦɨɞɢɧɚɦɢɱɟ-
ɫɤɨɣ ɫɢɫɬɟɦɵ. 

ɍɪɚɜɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ. Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɝɚɡɨɜɨɣ ɫɦɟɫɢ. 

2.2 ɉɟɪɜɵɣ ɡɚɤɨɧ ɬɟɪɦɨɞɢɧɚɦɢ-
ɤɢ 

ɍɪɚɜɧɟɧɢɹ ɩɟɪɜɨɝɨ ɡɚɤɨɧɚ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. Ⱥɧɚɥɢɡ ɬɟɪɦɨ-
ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫ ɩɨɦɨɳɶɸ ɩɟɪɜɨɝɨ ɧɚɱɚɥɚ ɬɟɪɦɨ-
ɞɢɧɚɦɢɤɢ.  

2.3 Ɍɟɩɥɨɟɦɤɨɫɬɶ ȼɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɬɟɩɥɨɟɦɤɨɫɬɟɣ ɝɚɡɨɜ ɢ ɢɯ ɫɦɟɫɟɣ. 
2.4 ȼɬɨɪɨɣ ɡɚɤɨɧ ɬɟɪɦɨɞɢɧɚɦɢɤɢ Ɋɚɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɷɧɬɪɨɩɢɢ ɜ ɪɚɡɥɢɱɧɵɯ ɬɟɪɦɨɞɢɧɚɦɢɱɟ-

ɫɤɢɯ ɩɪɨɰɟɫɫɚɯ. 
2.5 Ɋɟɚɥɶɧɵɣ ɝɚɡ Ɋɚɫɱɟɬ ɩɨɫɬɨɹɧɧɵɯ ȼɚɧ-ɞɟɪ-ȼɚɚɥɶɫɚ ɧɚ ɨɫɧɨɜɟ ɤɪɢɬɢɱɟɫɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɝɚɡɚ. ȼɵɱɢɫɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɪɟɚɥɶɧɨɝɨ ɝɚɡɚ. 
2.6 Ɍɟɪɦɨɞɢɧɚɦɢɤɚ ɩɚɪɚ ɢ 

ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ ɢ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ 1) ɚɧɚ-
ɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ 2) ɩɨ ɬɚɛɥɢɰɚɦ ɢ ɞɢɚɝɪɚɦɦɚɦ. 

2.7 Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɰɢɤɥɵ. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɪɦɢɱɟɫɤɢɯ ɄɉȾ ɰɢɤɥɨɜ Ⱦɢɡɟɥɹ ɢ Ɉɬɬɨ.  
2.8 Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɰɢɤɥɵ. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɄɉȾ ɰɢɤɥɚ ɉɋɍ 

2.9 Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩ-
ɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɦɧɨɝɨ-
ɫɥɨɣɧɨɣ ɩɥɨɫɤɨɣ ɫɬɟɧɤɢ. 

2.10 Ʉɨɧɜɟɤɬɢɜɧɵɣ ɬɟɩɥɨɨɛɦɟɧ ɢ 
ɬɟɩɥɨɨɛɦɟɧ ɢɡɥɭɱɟɧɢɟɦ 

Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɩɥɨɨɬɞɚɱɢ ɩɥɨɫɤɨɣ ɫɬɟɧɤɢ ɢ ɬɪɭ-
ɛɵ. 

13.2. Ɍɟɦɵ (ɪɚɡɞɟɥɵ) ɞɢɫɰɢɩɥɢɧɵ ɢ ɜɢɞɵ ɡɚɧɹɬɢɣ (ɨɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ) 

№ ɩ/ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ 

ɞɢɫɰɢɩɥɢɧɵ 

ȼɢɞɵ ɡɚɧɹɬɢɣ (ɱɚɫɨɜ) 

Ʌɟɤɰɢɢ 
ɉɪɚɤɬɢɱ

ɟɫɤɢɟ 
ɡɚɧɹɬɢɹ 

Ʌɚɛɨɪɚɬɨ
ɪɧɵɟ 

ɪɚɛɨɬɵ 

ɋɚɦɨɫɬɨɹɬɟɥɶ 
ɧɚɹ ɪɚɛɨɬɚ 

ȼɫɟɝɨ 

1.  Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ. 
ɍɪɚɜɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ. ɉɟɪɜɵɣ 2 6 - 4 12 



 

ɡɚɤɨɧ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. 
2.  ȼɬɨɪɨɣ ɡɚɤɨɧ ɬɟɪɦɨɞɢɧɚ-

ɦɢɤɢ. Эɧɬɪɨɩɢɹ. 2 2 - 4 8 

3.  Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣ-
ɫɬɜɚ ɪɟɚɥɶɧɵɯ ɜɟɳɟɫɬɜ. 
Ɍɟɪɦɨɞɢɧɚɦɢɤɚ ɩɚɪɚ ɢ 
ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ. 

2 4 - 6 12 

4.  Ɍɟɪɦɨɞɢɧɚɦɢɤɚ ɝɚɡɨɜɨɝɨ 
ɩɨɬɨɤɚ 

2 - - 4 6 

5.  Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɰɢɤɥɵ. 2 4 - 6 12 

6.  Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ - 2 - 6 8 

7.  Ʉɨɧɜɟɤɬɢɜɧɵɣ ɬɟɩɥɨɨɛɦɟɧ 
ɢ ɬɟɩɥɨɨɛɦɟɧ ɢɡɥɭɱɟɧɢɟɦ 

- 2 - 6 8 

8.  Ɇɟɬɨɞɵ ɢɡɦɟɪɟɧɢɹ ɬɟɩɥɨ-
ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜɟ-
ɳɟɫɬɜ 

- - - 6 6 

ɂɬɨɝɨ: 10 20 - 42 72 

Ɋɚɡɞɟɥɵ ɞɢɫɰɢɩɥɢɧɵ ɢ ɜɢɞɵ ɡɚɧɹɬɢɣ (ɡɚɨɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ) 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ 
ɞɢɫɰɢɩɥɢɧɵ 

ȼɢɞɵ ɡɚɧɹɬɢɣ (ɱɚɫɨɜ) 

Ʌɟɤɰɢɢ 
ɉɪɚɤɬɢɱ

ɟɫɤɢɟ 
ɡɚɧɹɬɢɹ 

Ʌɚɛɨɪɚɬ
ɨɪɧɵɟ 
ɪɚɛɨɬɵ 

ɋɚɦɨɫɬɨɹɬɟɥɶ 
ɧɚɹ ɪɚɛɨɬɚ 

ȼɫɟɝɨ 

1.  ȼɜɟɞɟɧɢɟ. ɋɩɨɫɨɛɵ ɩɟɪɟɧɨɫɚ 
ɬɟɩɥɨɬɵ. 0,5   4 4,5 

2. ɋɬɚɰɢɨɧɚɪɧɚɹ ɬɟɩɥɨɩɪɨɜɨɞ-
ɧɨɫɬɶ. 

1 1  4 6 

3. ɇɟɫɬɚɰɢɨɧɚɪɧɚɹ ɬɟɩɥɨɩɪɨɜɨɞ-
ɧɨɫɬɶ. 1 1  4 6 

4. Ʉɨɧɜɟɤɬɢɜɧɵɣ ɬɟɩɥɨɨɛɦɟɧ ɜ 
ɨɞɧɨɮɚɡɧɨɣ ɫɪɟɞɟ. 1 1  7 9 

5 Ɍɟɩɥɨɨɛɦɟɧ ɩɪɢ ɤɢɩɟɧɢɢ ɢ 
ɤɨɧɞɟɧɫɚɰɢɢ. 1 1  7 9 

6 Ɍɟɩɥɨɨɛɦɟɧ ɢɡɥɭɱɟɧɢɟɦ. 1 1  7 9 

7 Ɍɟɩɥɨɩɟɪɟɞɚɱɚ. 1 1  7 9 

8 Ɇɚɫɫɨɨɛɦɟɧ. 1 1  7 9 

9 Ɍɟɩɥɨɨɛɦɟɧɧɵɟ ɚɩɩɚɪɚɬɵ. 0,5 1  5 6,5 

Итого: 8 8  52 68 

 

14. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɞɥɹ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɨɫɜɨɟɧɢɸ ɞɢɫɰɢɩɥɢɧɵ 

ȼɢɞ ɭɱɟɛɧɵɯ 
ɡɚɧɹɬɢɣ 

Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɬɭɞɟɧɬɚ 

Ʌɟɤɰɢɹ ȼɟɞɟɧɢɟ ɤɨɧɫɩɟɤɬɚ ɥɟɤɰɢɣ ɞɨɥɠɧɨ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɝɪɚɮɢɱɟɫɤɢɦɢ ɩɨ-
ɫɬɪɨɟɧɢɹɦɢ, ɪɚɫɤɪɵɜɚɸɳɢɦɢ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɢ ɦɟɬɨɞɵ ɤɭɪɫɚ. 
Ɂɚɝɨɥɨɜɤɢ ɬɟɦ ɢ ɪɚɡɞɟɥɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɞɟɥɟɧɵ, ɱɟɪɬɟɠɢ ɢ ɫɯɟɦɵ 
ɜɵɩɨɥɧɟɧɵ ɤɚɪɚɧɞɚɲɨɦ. ȿɫɥɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɧɟ ɭɞɚɟɬɫɹ ɪɚɡɨɛɪɚɬɶ-
ɫɹ ɜ ɦɚɬɟɪɢɚɥɟ, ɧɟɨɛɯɨɞɢɦɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɜɨɩɪɨɫ ɢ ɡɚɞɚɬɶ ɩɪɟɩɨ-
ɞɚɜɚɬɟɥɸ ɧɚ ɤɨɧɫɭɥɶɬɚɰɢɢ ɢɥɢ ɩɪɚɤɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ.  

ɉɪɚɤɬɢɱɟɫɤɢɟ 
ɡɚɧɹɬɢɹ 

ȼ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɫɬɭɞɟɧɬɵ ɜɵɩɨɥɧɹɸɬ ɤɨɧɬɪɨɥɶɧɵɟ 
ɪɚɛɨɬɵ. Ɋɟɲɟɧɢɟ ɤɚɠɞɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɩɪɨɜɨɠɞɚɬɶ ɤɪɚɬɤɢɦɢ 
ɩɨɹɫɧɟɧɢɹɦɢ ɨ ɬɨɦ, ɤɚɤɢɟ ɡɚɤɨɧɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɟɲɟɧɢɹ, ɤɚɤɢɟ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢɜɨɞɹɬ ɤ ɪɟɡɭɥɶɬɚɬɭ ɢ ɬ.ɩ.  

ɉɨɞɝɨɬɨɜɤɚ ɤ 
ɡɚɱɟɬɭ  

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɡɚɱɟɬɭ ɢ ɷɤɡɚɦɟɧɭ ɧɟɨɛɯɨɞɢɦɨ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ 
ɤɨɧɫɩɟɤɬɵ ɥɟɤɰɢɣ, ɪɟɤɨɦɟɧɞɭɟɦɭɸ ɥɢɬɟɪɚɬɭɪɭ, ɨɬɪɚɛɨɬɚɧɧɵɟ ɦɟɬɨɞɵ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɢ ɩɪɢɨɛɪɟɬɟɧɧɵɟ ɧɚɜɵɤɢ ɚɧɚɥɢɡɚ ɢ ɩɪɨɜɟɪɤɢ ɜɵɩɨɥ-
ɧɟɧɧɵɯ ɪɟɲɟɧɢɣ. 

 



 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɥɚɧɢɪɭɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɧɬɟɪɚɤ-
ɬɢɜɧɵɟ ɥɟɤɰɢɢ. 
15. ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɪɟɫɭɪɫɨɜ ɢɧɬɟɪɧɟɬ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ  
 

№ ɩ/ɩ ɂɫɬɨɱɧɢɤ 

01 
Ʉɢɤɨɢɧ, ɂ.Ʉ. Ɇɨɥɟɤɭɥɹɪɧɚɹ ɮɢɡɢɤɚ / ɂ.Ʉ. Ʉɢɤɨɢɧ, Ⱥ.Ʉ. Ʉɢɤɨɢɧ. – ɭɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ. – ɋɉɛ.: 
Ʌɚɧɶ, 2008. – 480 ɫ. 

02 
ɋɚɜɟɥɶɟɜ, ɂ.ȼ. Ʉɭɪɫ ɨɛɳɟɣ ɮɢɡɢɤɢ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɜ 3 ɬ. Ɍ.1. Ɇɟɯɚɧɢɤɚ. Ɇɨɥɟɤɭɥɹɪɧɚɹ 
ɮɢɡɢɤɚ / ɂ.ȼ. ɋɚɜɟɥɶɟɜ. – ɋɉɛ.: Ʌɚɧɶ, 2007. – 432 ɫ. 

 

ɛ) ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ: 
№ ɩ/ɩ ɂɫɬɨɱɧɢɤ 

03 

Ʉɭɞɚɫɨɜɚ, ɋ.ȼ. Ʉɭɪɫ ɥɟɤɰɢɣ ɩɨ ɨɛɳɟɣ ɮɢɡɢɤɟ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɛɚɤɚɥɚɜɪɨɜ / ɋ.ȼ. Ʉɭ-
ɞɚɫɨɜɚ, Ɇ.ȼ. ɋɨɥɨɞɢɯɢɧɚ. - Ɇɨɫɤɜɚ ; Ȼɟɪɥɢɧ : Ⱦɢɪɟɤɬ-Ɇɟɞɢɚ, 2016. - ɑ. 1. Ɇɟɯɚɧɢɤɚ. Ɇɨɥɟ-
ɤɭɥɹɪɧɚɹ ɮɢɡɢɤɚ ɢ ɬɟɪɦɨɞɢɧɚɦɢɤɚ. - 174 ɫ. : ɢɥ., ɬɚɛɥ. - Ȼɢɛɥɢɨɝɪ. ɜ ɤɧ. - ISBN 978-5-4475-
6909-9 ; Ɍɨ ɠɟ ДЭɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - URL: 
http://biblioclub.ru/index.php?page=book&id=436995 (28.11.2017). 

04 

Ɇɨɥɟɤɭɥɹɪɧɚɹ ɮɢɡɢɤɚ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ ɩɨ ɮɢɡ., ɬɟɯɧ. ɢ ɩɟɞ. ɧɚɩɪɚɜɥɟɧɢɹɦ ɢ 
ɫɩɟɰɢɚɥɶɧɨɫɬɹɦ / Ⱥ. Ʉ. Ʉɢɤɨɢɧ, ɂ. Ʉ. Ʉɢɤɨɢɧ .— ɂɡɞ. 3-ɟ, ɫɬɟɪ. — ɋɉɛ. Дɢ ɞɪ.] : Ʌɚɧɶ, 2007 
.— 480 ɫ. : ɢɥ. ; 21 ɫɦ .— (Ʌɭɱɲɢɟ ɤɥɚɫɫɢɱɟɫɤɢɟ ɭɱɟɛɧɢɤɢ) (Ʉɥɚɫɫɢɱɟɫɤɚɹ ɭɱɟɛɧɚɹ ɥɢɬɟɪɚ-
ɬɭɪɚ ɩɨ ɮɢɡɢɤɟ) (ɍɱɟɛɧɢɤɢ ɞɥɹ ɜɭɡɨɜ. ɋɩɟɰɢɚɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ) .— ISBN 9785811407378. 
ISBN 978-5-8114-0737-8 .— 
<URL:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=185>.(21.11.2017) 

 

ɜ) ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɷɥɟɤɬɪɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɪɟɫɭɪɫɵ: 
№ ɩ/ɩ ɂɫɬɨɱɧɢɤ 

05 
Ƚɭɪɬɨɜ, ȼ.Ⱥ. Ɏɢɡɢɤɚ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɞɥɹ ɢɧɠɟɧɟɪɨɜ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ȼ.Ⱥ. Ƚɭɪɬɨɜ, 
Ɋ.ɇ. Ɉɫɚɭɥɟɧɤɨ. - 2-ɟ ɢɡɞ., ɢɫɩɪ. ɢ ɞɨɩ. - Ɇ.: Ɍɟɯɧɨɫɮɟɪɚ, 2012. - 560 ɫ. ДЭɥɟɤɬɪɨɧɧɵɣ ɪɟ-
ɫɭɪɫ]. - URL: http://biblioclub.ru/index.php?page=book&id=233466 (21.11.2017) 

 

16. ɉɟɪɟɱɟɧɶ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚ-
ɛɨɬɵ  
№ ɩ/ɩ ɂɫɬɨɱɧɢɤ 

1 Кɨɦɩɥɟɤɬɵ ɮɢɡɢɱɟɫɤɢɯ ɡаɞаɱ ɩɪаɤɬɢɱɟɫɤɨɣ ɧаɩɪаɜɥɟɧɧɨɫɬɢ 

17. ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɭɱɟɛɧɨɣ 
ɞɢɫɰɢɩɥɢɧɵ, ɜɤɥɸɱɚɹ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɫɩɪɚɜɨɱɧɵɟ ɫɢɫɬɟɦɵ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) 

ɋɟɬɟɜɵɟ ɬɟɯɧɨɥɨɝɢɢ (ɮɟɞɟɪɚɥɶɧɵɣ ɩɨɪɬɚɥ «ȿɞɢɧɨɟ ɨɤɧɨ ɞɨɫɬɭɩɚ ɤ ɨɛɪɚɡɨɜɚ-
ɬɟɥɶɧɵɦ ɪɟɫɭɪɫɚɦ» http://window.edu.ru). 
 

18. Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ: 
Ɇɭɥɶɬɢɦɟɞɢɣɧɵɣ ɩɪɨɟɤɬɨɪ, ɷɤɪɚɧ, ɧɨɭɬɛɭɤ. ɍɱɟɛɧɚɹ ɛɚɡɚ ɥɚɛɨɪɚɬɨɪɢɣ ɮɢɡɢɤɢ, ɯɢɦɢɢ, 
ɤɨɦɩɶɸɬɟɪɧɵɟ ɤɥɚɫɫɵ. 

19. Ɏɨɧɞ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ: 

19.1 ɉɟɪɟɱɟɧɶ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɤɚɡɚɧɢɟɦ ɷɬɚɩɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɩɥɚɧɢɪɭɟɦɵɯ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ 

Ʉɨɞ ɢ ɫɨɞɟɪɠɚɧɢɟ 
ɤɨɦɩɟɬɟɧɰɢɢ (ɢɥɢ 

ɟɟ ɱɚɫɬɢ) 

ɉɥɚɧɢɪɭɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɨɛɭɱɟɧɢɹ (ɩɨɤɚɡɚɬɟɥɢ ɞɨɫɬɢ-
ɠɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɨɫ-
ɜɨɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɢ ɩɨɫɪɟɞ-
ɫɬɜɨɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɧɚɧɢɣ, 

Эɬɚɩɵ ɮɨɪɦɢɪɨɜɚ-
ɧɢɹ ɤɨɦɩɟɬɟɧɰɢɢ 
(ɪɚɡɞɟɥɵ (ɬɟɦɵ) 
ɞɢɫɰɢɩɥɢɧɵ ɢɥɢ 

ɦɨɞɭɥɹ ɢ ɢɯ ɧɚɢɦɟ-

Ɉɰɟɧɨɱɧɵɟ ɦɚ-
ɬɟɪɢɚɥɵ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɬɟ-
ɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ 
ɭɫɩɟɜɚɟɦɨɫɬɢ ɢ 

http://biblioclub.ru/index.php?page=book&id=436995%20
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=185
http://biblioclub.ru/index.php?page=book&id=233466


 

ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ) ɧɨɜɚɧɢɟ) ɩɪɨɦɟɠɭɬɨɱɧɨɣ 
ɚɬɬɟɫɬɚɰɢɢ ɨɛɭ-

ɱɚɸɳɢɯɫɹ 
ɈɉɄ-1 ɍɦɟɧɢɟ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜ-
ɧɵɟ ɡɚɤɨɧɵ ɟɫɬɟɫɬ-
ɜɟɧɧɨɧɚɭɱɧɵɯ ɞɢɫ-
ɰɢɩɥɢɧ ɜ ɩɪɨɮɟɫ-
ɫɢɨɧɚɥɶɧɨɣ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ, ɩɪɢɦɟ-
ɧɹɬɶ ɦɟɬɨɞɵ ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢ-
ɡɚ ɢ ɦɨɞɟɥɢɪɨɜɚ-
ɧɢɹ, ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-
ɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɡɧɚɬɶ: 
ɢɫɬɨɪɢɸ ɪɚɡɜɢɬɢɹ ɢ 

ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɧɚɭɤɢ 
ɨ ɫɬɪɨɟɧɢɢ ɢ ɫɜɨɣɫɬɜɚɯ 
ɦɚɬɟɪɢɢ; 

ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɵ 
ɬɟɩɥɨɮɢɡɢɤɢ; 

ɨɛɨɡɧɚɱɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ 
ɜɟɥɢɱɢɧ, ɟɞɢɧɢɰɵ ɢɯ 
ɢɡɦɟɪɟɧɢɹ 

Ɋɚɡɞɟɥ 1 Ɉɫɧɨɜɧɵɟ 
ɬɟɦɨɞɢɧɚɦɢɱɟɫɤɢɟ 
ɩɚɪɚɦɟɬɪɵ. ɍɪɚɜ-
ɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ 

Ɋɚɡɞɟɥ  2 ɉɟɪɜɵɣ 
ɡɚɤɨɧ ɬɟɪɦɨɞɢɧɚɦɢ-

ɤɢ 
Ɋɚɡɞɟɥ  4 ȼɬɨɪɨɣ 

ɡɚɤɨɧ ɬɟɪɦɨɞɢɧɚɦɢ-
ɤɢ 

Ɋɚɡɞɟɥ  5 Ɋɟɚɥɶɧɵɣ 
ɝɚɡ 

Ɋɚɡɞɟɥ 9 Ɍɟɩɥɨɩɪɨ-
ɜɨɞɧɨɫɬɶ 

ɉɪɚɤɬɢɱɟɫɤɨɟ 
ɡɚɞɚɧɢɟ (ɢɧɞɢ-
ɜɢɞɭɚɥɶɧɵɟ ɞɨ-

ɦɚɲɧɢɟ ɡɚɞɚɧɢɹ) 
ȼɨɩɪɨɫɵ ɤ ɡɚɱɟɬɭ 

ɭɦɟɬɶ: 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɧɵɟ  

ɡɚɤɨɧɵ  ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɯ 
ɞɢɫɰɢɩɥɢɧ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶ-
ɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɚɤɨɧɵ ɮɢ-
ɡɢɤɢ ɩɪɢ ɢɫɬɨɥɤɨɜɚɧɢɢ  

ɬɪɚɤɬɨɜɚɬɶ ɮɢɡɢɱɟɫɤɢɟ 
ɹɜɥɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɬɟɨɪɟɬɢ-
ɱɟɫɤɢɯ ɩɨɥɨɠɟɧɢɣ ɢ ɡɚɤɨɧɨɜ 
ɮɢɡɢɤɢ; 

ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɧɮɨɪɦɚ-
ɰɢɸ ɢɡ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɫ ɪɚɡɧɵɯ ɬɨɱɟɤ ɡɪɟɧɢɹ, ɫɬɪɭɤ-
ɬɭɪɢɪɨɜɚɬɶ, ɨɰɟɧɢɜɚɬɶ, ɩɪɟɞ-
ɫɬɚɜɥɹɬɶ ɜ ɞɨɫɬɭɩɧɨɦ ɞɥɹ 
ɞɪɭɝɢɯ ɜɢɞɟ; 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɨɩɨɥ-
ɧɹɬɶ ɡɧɚɧɢɹ ɩɭɬɟɦ ɪɚɛɨɬɵ ɫ 
ɭɱɟɛɧɨɣ, ɧɚɭɱɧɨ-ɩɨɩɭɥɹɪɧɨɣ 
ɢ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɨɣ; 

Ɋɚɡɞɟɥ  3 Ɍɟɩɥɨɟɦ-
ɤɨɫɬɶ 

 Ɋɚɡɞɟɥ 6 Ɍɟɪɦɨɞɢ-
ɧɚɦɢɤɚ ɩɚɪɚ ɢ 

ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ 
Ɋɚɡɞɟɥ 7 Ɍɟɪɦɨɞɢ-
ɧɚɦɢɤɚ ɝɚɡɨɜɨɝɨ ɩɨ-

ɬɨɤɚ 
Ɋɚɡɞɟɥ 8 Ɍɟɪɦɨɞɢ-
ɧɚɦɢɱɟɫɤɢɟ ɰɢɤɥɵ 

ɉɪɚɤɬɢɱɟɫɤɨɟ 
ɡɚɞɚɧɢɟ (ɢɧɞɢ-
ɜɢɞɭɚɥɶɧɵɟ ɞɨ-

ɦɚɲɧɢɟ ɡɚɞɚɧɢɹ) 

ɜɥɚɞɟɬɶ: 
ɧɚɜɵɤɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɧɚɭɱɧɨɝɨ ɹɡɵɤɚ, ɧɚɭɱɧɨɣ ɬɟɪ-
ɦɢɧɨɥɨɝɢɢ; 

ɧɚɜɵɤɚɦɢ ɜɵɩɨɥɧɟɧɢɹ 
ɮɢɡɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɢ ɨɛ-
ɪɚɛɨɬɤɢ ɢɯ ɪɟɡɭɥɶɬɚɬɨɜ. 

Ɋɚɡɞɟɥ 7 Ɍɟɪɦɨɞɢ-
ɧɚɦɢɤɚ ɝɚɡɨɜɨɝɨ ɩɨ-
ɬɨɤɚ  
Ɋɚɡɞɟɥ 8 Ɍɟɪɦɨɞɢ-
ɧɚɦɢɱɟɫɤɢɟ ɰɢɤɥɵ 
Ɋɚɡɞɟɥ 10 Ʉɨɧɜɟɤ-
ɬɢɜɧɵɣ ɬɟɩɥɨɨɛɦɟɧ 
ɢ ɬɟɩɥɨɨɛɦɟɧ ɢɡɥɭ-
ɱɟɧɢɟɦ 

ɉɪɚɤɬɢɱɟɫɤɨɟ 
ɡɚɞɚɧɢɟ (ɢɧɞɢ-
ɜɢɞɭɚɥɶɧɵɟ ɞɨ-

ɦɚɲɧɢɟ ɡɚɞɚɧɢɹ) 

ɉɤ-18 ɍɦɟɧɢɟ ɩɪɢ-
ɦɟɧɹɬɶ ɦɟɬɨɞɵ 
ɫɬɚɧɞɚɪɬɧɵɯ ɢɫɩɵ-
ɬɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟ-
ɧɢɸ ɮɢɡɢɤɨ-
ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɢ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟ-

ɡɧɚɬɶ: 
ɦɟɬɨɞɵ ɫɬɚɧɞɚɪɬɧɵɯ ɢɫ-

ɩɵɬɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɮɢ-
ɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ, 

Ɋɚɡɞɟɥ 11 ɂɡɦɟɪɟ-
ɧɢɟ ɬɟɩɥɨɮɢɡɢɱɟ-
ɫɤɢɯ ɫɜɨɣɫɬɜ ɜɟɳɟ-
ɫɬɜɚ 

ɉɪɚɤɬɢɱɟɫɤɨɟ 
ɡɚɞɚɧɢɟ (ɢɧɞɢ-
ɜɢɞɭɚɥɶɧɵɟ ɞɨ-
ɦɚɲɧɢɟ ɡɚɞɚɧɢɹ) 

ɭɦɟɬɶ: Ɋɚɡɞɟɥ 11 ɂɡɦɟɪɟ- ȼɨɩɪɨɫɵ ɤ ɡɚɱɟɬɭ 



 

ɥɟɣ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɝɨɬɨ-
ɜɵɯ ɢɡɞɟɥɢɣ 

ɩɪɢɦɟɧɹɬɶ ɦɟɬɨɞɵ ɫɬɚɧ-
ɞɚɪɬɧɵɯ ɢɫɩɵɬɚɧɢɣ ɩɨ ɨɩɪɟ-
ɞɟɥɟɧɢɸ ɮɢɡɢɤɨ-
ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ, 

ɧɢɟ ɬɟɩɥɨɮɢɡɢɱɟ-
ɫɤɢɯ ɫɜɨɣɫɬɜ ɜɟɳɟ-
ɫɬɜɚ 

ɜɥɚɞɟɬɶ: 
ɦɟɬɨɞɚɦɢ ɫɬɚɧɞɚɪɬɧɵɯ ɢɫɩɵ-
ɬɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɮɢɡɢ-
ɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ 

Ɋɚɡɞɟɥ 11 ɂɡɦɟɪɟ-
ɧɢɟ ɬɟɩɥɨɮɢɡɢɱɟ-
ɫɤɢɯ ɫɜɨɣɫɬɜ ɜɟɳɟ-
ɫɬɜɚ 

 

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ ɄɂɆ (ɜɨɩɪɨɫɵ ɤ 
ɡɚɱɟɬɭ) 

19.2 Ɉɩɢɫɚɧɢɟ ɤɪɢɬɟɪɢɟɜ ɢ ɲɤɚɥɵ ɨɰɟɧɢɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ (ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ) 
ɩɪɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ 

 
 

Ʉɪɢɬɟɪɢɢ ɨɰɟɧɢɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ 
ɍɪɨɜɟɧɶ 

ɫɮɨɪɦɢɪɨ-
ɜɚɧɧɨɫɬɢ 
ɤɨɦɩɟɬɟɧ-

ɰɢɣ 

 
ɒɤɚɥɚ ɨɰɟ-

ɧɨɤ 
 

ɋɬɭɞɟɧɬ ɭɦɟɟɬ ɫɨɟɞɢɧɹɬɶ ɡɧɚɧɢɹ ɢɡ ɪɚɡɥɢɱɧɵɯ ɪɚɡɞɟɥɨɜ ɤɭɪɫɚ, 
ɭɦɟɟɬ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ ɩɪɨɤɨɦɦɟɧɬɢɪɨɜɚɬɶ ɮɢɡɢɱɟɫɤɢɣ ɮɚɤɬ, 
ɭɦɟɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɫɜɹɡɶ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɡɚɤɨ-
ɧɚɯ ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɜɟɫɬɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 
ɉɨɥɧɨ, ɩɪɚɜɢɥɶɧɨ ɢ ɥɨɝɢɱɟɫɤɢ ɛɟɡɭɩɪɟɱɧɨ ɢɡɥɚɝɚɟɬ ɬɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ, ɦɨɠɟɬ ɨɛɨɫɧɨɜɚɬɶ ɫɜɨɢ ɫɭɠɞɟɧɢɹ. ȼɥɚɞɟɟɬ ɧɟɨɛɯɨɞɢ-
ɦɵɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɚɩɩɚɪɚɬɨɦ. ɋɩɨɫɨɛɟɧ ɨɛɴɹɫɧɢɬɶ ɫɭɬɶ ɮɢɡɢ-
ɱɟɫɤɨɝɨ ɹɜɥɟɧɢɹ. Ȼɟɡ ɡɚɬɪɭɞɧɟɧɢɣ ɩɪɢɦɟɧɹɟɬ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɡɧɚ-
ɧɢɹ ɩɪɢ ɚɧɚɥɢɡɟ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ ɢ ɜɨɩɪɨɫɨɜ. ɋɜɨɛɨɞɧɨ ɩɨɞɛɢ-
ɪɚɟɬ (ɫɨɫɬɚɜɥɹɟɬ ɫɚɦ) ɩɪɢɦɟɪɵ, ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ 
ɩɨɥɨɠɟɧɢɹ. ɋɨɩɪɨɜɨɠɞɚɟɬ ɨɬɜɟɬ ɫɜɟɞɟɧɢɹɦɢ ɩɨ ɢɫɬɨɪɢɢ ɜɨɩɪɨɫɚ; 
ɨɪɢɟɧɬɢɪɭɟɬɫɹ ɜ ɫɦɟɠɧɵɯ ɬɟɦɚɯ ɤɭɪɫɚ, ɡɧɚɟɬ ɨɫɧɨɜɧɭɸ ɥɢɬɟɪɚɬɭɪɭ 
ɩɨ ɫɜɨɟɦɭ ɜɨɩɪɨɫɭ.  

Пɨɜɵɲɟɧ-
ɧɵɣ ɭɪɨɜɟɧɶ 

Заɱɬɟɧɨ 

ɋɬɭɞɟɧɬ ɯɨɪɨɲɨ ɜɥɚɞɟɟɬ ɬɟɨɪɢɟɣ ɜɨɩɪɨɫɚ; ɜɢɞɢɬ ɜɡɚɢɦɨɫɜɹɡɶ 
ɪɚɡɥɢɱɧɵɯ ɪɚɡɞɟɥɨɜ ɤɭɪɫɚ, ɦɨɠɟɬ ɢɯ ɨɛɴɹɫɧɢɬɶ. Ɇɨɠɟɬ ɧɚɣɬɢ 
ɩɪɢɦɟɪɵ, ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɨɬɜɟɬ, ɭɦɟɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɍɆɄ. ɏɨ-
ɪɨɲɨ ɜɥɚɞɟɟɬ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɬɟɪɦɢɧɨɥɨɝɢɟɣ, ɜ ɫɥɭɱɚɟ ɧɟɜɟɪ-
ɧɨɝɨ ɭɩɨɬɪɟɛɥɟɧɢɹ ɬɟɪɦɢɧɚ ɦɨɠɟɬ ɫɚɦ ɢɫɩɪɚɜɢɬɶ ɨɲɢɛɤɭ. ȼ ɨɫ-
ɧɨɜɧɨɦ ɩɨɥɧɨ, ɩɪɚɜɢɥɶɧɨ ɢ ɥɨɝɢɱɧɨ ɢɡɥɚɝɚɟɬ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟ-
ɪɢɚɥ, ɦɨɠɟɬ ɨɛɨɫɧɨɜɚɬɶ ɫɜɨɢ ɫɭɠɞɟɧɢɹ. ɉɪɢɦɟɧɹɟɬ ɬɟɨɪɟɬɢɱɟɫɤɢɟ 
ɡɧɚɧɢɹ ɩɪɢ ɚɧɚɥɢɡɟ ɮɚɤɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ 
ɫɨɛɫɬɜɟɧɧɵɟ ɩɪɢɦɟɪɵ, ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɨɥɨɠɟ-
ɧɢɹ. Ⱦɨɩɭɫɤɚɟɬɫɹ 1-2 ɧɟɞɨɱɟɬɚ ɜ ɢɡɥɨɠɟɧɢɢ ɢ ɪɟɱɟɜɨɦ ɨɮɨɪɦɥɟ-
ɧɢɢ ɨɬɜɟɬɚ. Ⱦɟɦɨɧɫɬɪɢɪɭɟɬ ɯɨɪɨɲɢɣ ɭɪɨɜɟɧɶ ɩɨɧɢɦɚɧɢɹ ɜɨɩɪɨɫɨɜ 
ɩɨ ɬɟɦɟ. Ɉɛɥɚɞɚɟɬ ɩɪɚɜɢɥɶɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɪɟɱɶɸ. 

Ȼаɡɨɜɵɣ 
ɭɪɨɜɟɧɶ 

Заɱɬɟɧɨ 

ɋɬɭɞɟɧɬ ɩɪɚɜɢɥɶɧɨ ɜɨɫɩɪɨɢɡɜɨɞɢɬ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɬɟɨɪɢɢ, 
ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɩɨɧɢɦɚɧɢɟ ɷɬɢɯ ɩɨɥɨɠɟɧɢɣ, ɢɥɥɸɫɬɪɢɪɭɟɬ ɢɯ ɩɪɢ-
ɦɟɪɚɦɢ. ɍɦɟɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɧɚɧɢɹ ɩɪɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɮɚɤɬɢɱɟ-
ɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜ ɨɬɜɟɬɟ ɦɨɝɭɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɱɟɬɵ: ɚ) ɞɨɩɭɫɤɚɟɬ ɧɟɬɨɱɧɨɫɬɢ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨ-
ɧɹɬɢɣ, ɬɟɪɦɢɧɨɜ, ɡɚɤɨɧɨɜ (ɧɨ ɢɫɩɪɚɜɥɹɟɬ ɢɯ ɩɪɢ ɩɨɦɨɳɢ ɧɚɜɨɞɹ-
ɳɢɯ ɜɨɩɪɨɫɨɜ ɷɤɡɚɦɟɧɚɬɨɪɚ); ɛ) ɢɡɥɚɝɚɟɬ ɦɚɬɟɪɢɚɥ ɧɟɞɨɫɬɚɬɨɱɧɨ 
ɩɨɥɧɨ; ɜ) ɧɟ ɦɨɠɟɬ ɞɨɫɬɚɬɨɱɧɨ ɝɥɭɛɨɤɨ ɢ ɞɨɤɚɡɚɬɟɥɶɧɨ ɨɛɨɫɧɨɜɚɬɶ 
ɫɜɨɢ ɫɭɠɞɟɧɢɹ; ɝ) ɢɡɥɚɝɚɟɬ ɦɚɬɟɪɢɚɥ ɧɟɞɨɫɬɚɬɨɱɧɨ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨ; ɞ) ɞɨɩɭɫɤɚɟɬ ɨɲɢɛɤɢ ɜ ɪɟɱɢ. Ɉɬɜɟɱɚɹ ɧɚ ɤɨɧɤɪɟɬɧɵɣ ɜɨ-
ɩɪɨɫ, ɧɟ ɭɱɢɬɵɜɚɟɬ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɨɛɭɱɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧ-

Пɨɪɨɝɨɜɵɣ  
ɭɪɨɜɟɧɶ 

Заɱɬɟɧɨ 



 

ɧɵɟ ɰɟɥɹɦɢ, ɭɫɥɨɜɢɹɦɢ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɚɭɞɢ-
ɬɨɪɢɢ. ɉɪɨɹɜɥɹɟɬ ɚɫɫɨɰɢɚɬɢɜɧɵɟ ɡɧɚɧɢɹ ɥɢɲɶ ɩɪɢ ɭɫɥɨɜɢɢ ɧɚɜɨ-
ɞɹɳɢɯ ɜɨɩɪɨɫɨɜ ɷɤɡɚɦɟɧɚɬɨɪɚ. ɋ ɬɪɭɞɨɦ ɫɨɨɬɧɨɫɢɬ ɬɟɨɪɢɸ ɜɨɩɪɨ-
ɫɚ ɫ ɩɪɚɤɬɢɱɟɫɤɢɦ ɩɪɢɦɟɪɨɦ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɦ ɩɪɚɜɢɥɶɧɨɫɬɶ 
ɬɟɨɪɢɢ. Ⱦɚɺɬ ɧɟɜɟɪɧɵɟ ɩɪɢɦɟɪɵ, ɩɭɬɚɟɬɫɹ ɩɪɢ ɢɡɥɨɠɟɧɢɢ ɫɭɳɟɫɬ-
ɜɚ ɮɢɡɢɱɟɫɤɨɝɨ ɮɚɤɬɚ. ɋɥɚɛɨ ɜɥɚɞɟɟɬ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɬɟɪɦɢ-
ɧɨɥɨɝɢɟɣ, ɞɨɩɭɫɤɚɟɬ ɦɧɨɝɨ ɨɲɢɛɨɤ ɢ ɧɟ ɭɦɟɟɬ ɢɯ ɢɫɩɪɚɜɢɬɶ. 
ɇɟ ɩɨɧɢɦɚɟɬ ɫɭɬɶ ɜɨɩɪɨɫɚ, ɦɟɯɚɧɢɱɟɫɤɢ ɩɨɜɬɨɪɹɟɬ ɬɟɤɫɬ ɥɟɤɰɢɣ 
ɢɥɢ ɭɱɟɛɧɢɤɚ, ɧɟ ɭɦɟɟɬ ɧɚɣɬɢ ɧɭɠɧɨɟ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɜ ɡɚɳɢɬɭ ɢɥɢ 
ɨɩɪɨɜɟɪɠɟɧɢɟ ɨɩɪɟɞɟɥɺɧɧɨɣ ɩɨɡɢɰɢɢ, ɧɟ ɡɧɚɟɬ, ɧɟ ɭɦɟɟɬ ɫɨɨɬɧɟ-
ɫɬɢ ɬɟɨɪɢɸ ɫ ɩɪɚɤɬɢɤɨɣ. ɇɟ ɜɥɚɞɟɟɬ ɬɟɪɦɢɧɨɥɨɝɢɟɣ, ɩɨɞɦɟɧɹɟɬ 
ɨɞɧɢ ɩɨɧɹɬɢɹ ɞɪɭɝɢɦɢ. ɇɟ ɩɨɧɢɦɚɟɬ ɫɭɬɢ ɧɚɜɨɞɹɳɢɯ ɜɨɩɪɨɫɨɜ. 

– ɇɟ ɡаɱɬɟɧɨ 

19.3. Ɍɢɩɨɜɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɡɚɞɚɧɢɹ ɢɥɢ ɢɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɰɟɧ-
ɤɢ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ ɢ (ɢɥɢ) ɨɩɵɬɚ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɷɬɚɩɵ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ ɜ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ  

19.3.1 ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɤ ɡɚɱɟɬɭ:  
 

1. Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ. Ɉɫɧɨɜɧɵɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ. ɍɪɚɜɧɟ-
ɧɢɟ ɫɨɫɬɨɹɧɢɹ ɢɞɟɚɥɶɧɨɝɨ ɢ ɪɟɚɥɶɧɨɝɨ ɝɚɡɨɜ. 

2. ɋɦɟɫɶ ɢɞɟɚɥɶɧɵɯ ɝɚɡɨɜ. ɋɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɫɨɫɬɚɜɚ ɫɦɟɫɢ. Ɇɨɥɹɪɧɚɹ ɦɚɫɫɚ ɢ ɝɚɡɨ-
ɜɚɹ ɩɨɫɬɨɹɧɧɚɹ ɫɦɟɫɢ. 

3. ɉɟɪɜɨɟ ɧɚɱɚɥɨ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. ȼɧɭɬɪɟɧɧɹɹ ɷɧɟɪɝɢɹ ɝɚɡɚ. Ɍɟɩɥɨɬɚ ɢ ɪɚɛɨɬɚ. ɉɪɢ-
ɦɟɧɟɧɢɟ ɩɟɪɜɨɝɨ ɧɚɱɚɥɚ ɬɟɪɦɨɞɢɧɚɦɢɤɢ ɤ ɢɡɨɩɪɨɰɟɫɫɚɦ. Эɧɬɚɥɶɩɢɹ. 

4. Ɉɫɧɨɜɧɵɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɢ ɢɯ ɚɧɚɥɢɡ. ɂɡɨɛɚɪɧɵɣ, ɢɡɨɯɨɪɧɵɣ, ɢɡɨ-
ɬɟɪɦɢɱɟɫɤɢɣ, ɚɞɢɚɛɚɬɧɵɣ, ɩɨɥɢɬɪɨɩɧɵɣ ɩɪɨɰɟɫɫɵ.  

5. Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢɞɟɚɥɶɧɵɯ ɝɚɡɨɜ ɢ ɫɦɟɫɟɣ ɝɚɡɨɜ. Ɇɨɥɹɪɧɵɟ ɬɟɩɥɨɟɦ-
ɤɨɫɬɢ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ. Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɩɥɨɟɦɤɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. ɋɪɟɞɧɹɹ ɬɟɩ-
ɥɨɟɦɤɨɫɬɶ.   

6. Ɉɛɪɚɬɢɦɨɫɬɶ ɢ ɧɟɨɛɪɚɬɢɦɨɫɬɶ ɬɟɩɥɨɜɵɯ ɩɪɨɰɟɫɫɨɜ. ȼɬɨɪɨɟ ɧɚɱɚɥɨ ɬɟɪɦɨɞɢɧɚɦɢ-
ɤɢ. Эɧɬɪɨɩɢɹ ɢ ɟɟ ɢɡɦɟɧɟɧɢɟ ɜ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ. 

7. Ⱦɪɨɫɫɟɥɢɪɨɜɚɧɢɟ ɝɚɡɨɜ ɢ ɩɚɪɨɜ. Эɮɮɟɤɬ Ⱦɠɨɭɥɹ-Ɍɨɦɫɨɧɚ. ɍɪɚɜɧɟɧɢɟ ɩɪɨɰɟɫɫɚ 
ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ. 

8. ɂɫɬɟɱɟɧɢɟ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ ɱɟɪɟɡ ɫɨɩɥɚ. ȼɵɱɢɫɥɟɧɢɟ ɫɤɨɪɨɫɬɢ ɢ ɪɚɫɯɨɞɚ ɞɥɹ ɫɭ-
ɠɚɸɳɟɝɨɫɹ ɫɨɩɥɚ. Ʉɪɢɬɢɱɟɫɤɢɣ ɪɟɠɢɦ ɢɫɬɟɱɟɧɢɹ. ɋɨɩɥɨ Ʌɚɜɚɥɹ. 

9. Ʉɪɭɝɨɜɵɟ ɩɪɨɰɟɫɫɵ (ɰɢɤɥɵ). ɐɢɤɥ Ʉɚɪɧɨ. Ɍɟɨɪɟɦɵ Ʉɚɪɧɨ. Ƚɚɡɨɫɢɥɨɜɵɟ ɰɢɤɥɵ (ɞɜɢ-
ɝɚɬɟɥɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɢ ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɭɫɬɪɨɣɫɬɜ).  

10.  ɉɚɪɨɫɢɥɨɜɵɟ ɰɢɤɥɵ (ɰɢɤɥ Ɋɟɧɤɢɧɚ, ɰɢɤɥ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɟɪɟɝɪɟɜɨɦ ɩɚɪɚ, ɪɟ-
ɝɟɧɟɪɚɬɢɜɧɵɟ ɰɢɤɥɵ).  

11. ɐɢɤɥɵ ɢ ɫɯɟɦɵ ɯɨɥɨɞɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ. 
12. Ʉɨɦɩɪɟɫɫɨɪɵ. ɂɧɞɢɤɚɬɨɪɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɨɪɲɧɟɜɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ. 
13. ɋɩɨɫɨɛɵ ɩɟɪɟɞɚɱɢ ɬɟɩɥɚ. Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ. Ɂɚɤɨɧ Ɏɭɪɶɟ. Ƚɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨ-
ɜɨɞɧɨɫɬɢ.  

14. Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɬɟɥ ɩɪɚɜɢɥɶɧɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ (ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɩɥɚ-
ɫɬɢɧɵ, ɰɢɥɢɧɞɪɚ, ɲɚɪɚ, ɫɮɟɪɢɱɟɫɤɨɣ) 

15. Ɉɫɧɨɜɵ ɬɟɨɪɢɢ ɩɨɞɨɛɢɹ. Ʉɪɢɬɟɪɢɢ ɩɨɞɨɛɢɹ ɢ ɤɪɢɬɟɪɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ. 
16. Ɋɟɠɢɦɵ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɟɣ ɢ ɝɚɡɨɜ. Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɢ ɬɟɪɦɢɱɟɫɤɢɣ ɩɨɝɪɚɧɢɱ-

ɧɵɟ ɫɥɨɢ. 
17. ɍɪɚɜɧɟɧɢɟ ɤɨɧɜɟɤɬɢɜɧɨɣ ɬɟɩɥɨɨɬɞɚɱɢ. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ. 
18. Ɇɟɬɨɞɵ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ.  
19. Ʉɚɥɨɪɢɦɟɬɪɢɹ. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɟɦɤɨɫɬɢ.  
20. Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɩɥɨ- ɢ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨ-

ɫɬɢ. 

19.3.2 ɉɟɪɟɱɟɧɶ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɧɢɣ (ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɞɨɦɚɲɧɢɟ ɡɚɞɚɧɢɹ) 
ɉɪɢɦɟɪɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
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Ɉɩɪɟɞɟɥɢɬɶ ɦɚɫɫɭ ɜɨɡɞɭɯɚ, ɡɚɤɥɸɱɟɧɧɨɝɨ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɦɟɠɞɭ ɨɤɨɧɧɵɦɢ ɪɚɦɚɦɢ ɩɪɢ ɧɨɪ-
ɦɚɥɶɧɨɦ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɥɢɧɟɣɧɨ ɦɟɧɹɟɬɫɹ ɨɬ t=-10°ɋ ɭ ɧɚɪɭɠ-
ɧɨɝɨ ɫɬɟɤɥɚ ɞɨ t2 =+200C ɭ ɜɧɭɬɪɟɧɧɟɝɨ. ɋɱɢɬɚɬɶ, ɱɬɨ ɤɨɧɜɟɤɰɢɨɧɧɵɯ ɬɨɤɨɜ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɧɟɬ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɚɦɚɦɢ  =0,25 ɦ ɢ ɩɥɨɳɚɞɶ ɪɚɦɵ S= 2 ɦ2. 
Ɋɟɲɟɧɢɟ. 
Ɇɵɫɥɟɧɧɨ ɪɚɡɞɟɥɢɦ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɧɚ ɛɟɫɤɨɧɟɱɧɨ ɬɨɧɤɢɟ ɫɥɨɢ, ɩɚɪɚɥɥɟɥɶɧɵɟ ɫɬɟɤɥɚɦ 
(ɪɢɫ. 1,ɚ). Ɍɟɦɩɟɪɚɬɭɪɭ ɜ ɥɸɛɨɦ ɢɡ ɫɥɨɟɜ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɮɨɪɦɭɥɨɣ (ɪɢɫ. 1,ɛ). 

t=t1+ax 
ɢɥɢ (ɩɨ ɚɛɫɨɥɸɬɧɨɣ ɲɤɚɥɟ ɬɟɦɩɟɪɚɬɭɪ)  

T=T1+ax      (1) 
ɝɞɟ ɯ — ɪɚɫɫɬɨɹɧɢɟ ɞɚɧɧɨɝɨ ɫɥɨɹ ɨɬ ɧɚɪɭɠɧɨɝɨ ɫɬɟɤɥɚ, ɚ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ-
ɫɬɢ. ɂɡ ɤɪɚɟɜɨɝɨ ɭɫɥɨɜɢɹ (Ɍ=Ɍ2 ɩɪɢ x=l) ɧɚɯɨɞɢɦ: 


12 TT

a . 

 
Ɍɚɤ ɤɚɤ ɞɚɜɥɟɧɢɟ ɪ ɜɨ ɜɫɟɯ ɫɥɨɹɯ ɨɞɢɧɚɤɨɜɨ, ɬɨ ɢɡɦɟɧɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɪ ɨɬ ɫɥɨɹ ɤ ɫɥɨɸ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. ɋɨɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɸ Ʉɥɚɩɟɣɪɨɧɚ-Ɇɟɧɞɟɥɟɟɜɚ 
ɢɦɟɟɦ: 

              M

RTp            (2) 

ɝɞɟ R — ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ, Т ɢ p — ɚɛɫɨɥɸɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɩɥɨɬ-
ɧɨɫɬɶ ɝɚɡɚ ɜ ɞɚɧɧɨɦ ɫɥɨɟ, Ɇ — ɦɨɥɹɪɧɚɹ ɦɚɫɫɚ ɞɚɧɧɨɝɨ ɝɚɡɚ.  
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Ɍɚɤ ɤɚɤ ɜ (2) p, Ɇ ɢ R — ɜɟɥɢɱɢɧɵ ɩɨɫɬɨɹɧɧɵɟ, ɬɨ  

2211 TT  

ɝɞɟ ɪ ɢ Т—ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɫɥɨɹ. ɂɫɩɨɥɶɡɭɹ ɫɨɨɬɧɨɲɟɧɢɟ (1), ɩɨɥɭɱɢɦ: 

                                                        xT

T

1

11

          (3)   

ɍɪɚɜɧɟɧɢɟ Ɇɟɧɞɟɥɟɟɜɚ – Ʉɥɚɩɟɣɪɨɧɚ ɞɥɹ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɫɥɨɹ ɡɚɩɢɫɵɜɚɟɬɫɹ ɬɚɤ 

          RTpdV
M
dm

,          (4) 

dx 
x 

  T

T 

T1 

T2 

O x   

a) 

б) 



 

Ƚɞɟ dV=Sdx. ɂɡ (1) ɢ (4) ɩɨɥɭɱɢɦ: 

xT
dx

R

MpS
dm

1
. 

ɉɪɨɢɡɜɨɞɹ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɢ ɭɱɢɬɵɜɚɹ, ɱɬɨ 

l

TT 12

, 

ɉɨɥɭɱɚɟɦ ɞɥɹ ɩɨɥɧɨɣ ɦɚɫɫɵ ɜɨɡɞɭɯɚ Ɇ/: 

1

2

1211
ln

00

T

T

TTR

MpSl

l

xT

dx

M

R

MpS
dmM . 

ɉɨɞɫɬɚɜɥɹɹ  ɡɧɚɱɟɧɢɹ  ɜɟɥɢɱɢɧ Ɇ = 29∙ -10-3  ɤɝ/ɦɨɥɶ,  p= 1,013- 105 ɉɚ, 
 S = 2 ɦ2,  = 0,25 ɦ, R = 8,314 Ⱦɠ/(ɦɨɥɶ∙Ʉ), T2= = 293 Ʉ, T1= 263 Ʉ,  
ɩɨɥɭɱɚɟɦ: 

.636.0
263

296
ln

30)/(314,8

25,0210013,1/1029
253

ɤг
K

K

ККɦоɥьДж
ɦɦПаɦоɥьɤг
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ɉɪɢɦɟɪ 2 
Ɉɞɢɧ ɦɨɥɶ ɤɢɫɥɨɪɨɞɚ ɫɨɜɟɪɲɚɟɬ ɰɢɤɥ Ʉɚɪɧɨ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ 27 ɞɨ 

327°ɋ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɨɬɧɨɲɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɤ ɦɢɧɢɦɚɥɶɧɨɦɭ ɡɚ ɰɢɤɥ ɪɚɜɧɨ 
20. Ɉɩɪɟɞɟɥɢɬɶ ɄɉȾ ɰɢɤɥɚ, ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ Q1, ɩɨɥɭɱɟɧɧɨɟ ɨɬ ɧɚɝɪɟɜɚɬɟɥɹ ɡɚ ɰɢɤɥ, 
ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ Q2, ɨɬɞɚɧɧɨɟ ɯɨɥɨɞɢɥɶɧɢɤɭ ɡɚ ɰɢɤɥ, ɪɚɛɨɬɭ Ⱥ, ɫɨɜɟɪɲɚɟɦɭɸ ɝɚɡɨɦ ɡɚ 
ɰɢɤɥ. 
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Ɋɟɲɟɧɢɟ.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ  ɬɟɩɥɨɜɨɣ ɦɚɲɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ: 

1

21

Q

QQ
,               (1) 

ȿɫɥɢ ɪɚɛɨɱɢɦ ɬɟɥɨɦ ɫɥɭɠɢɬ ɢɞɟɚɥɶɧɵɣ ɝɚɡ, ɬɨ ɄɉȾ ɰɢɤɥɚ Ʉɚɪɧɨ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚɬɟɥɹ Т1 ɢ ɯɨɥɨɞɢɥɶɧɢɤɚ Т2: 

            
1

21

T

TT
,                (2) 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɜɫɟɯ ɨɛɪɚɬɢɦɵɯ ɰɢɤɥɨɜ 

           
1

21

1

21

T

TT

Q

QQ
.        (3) 

O V

4 3 

2 P 
1 



 

ɉɪɢ ɢɡɨɬɟɪɦɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɜɧɭɬɪɟɧɧɹɹ ɷɧɟɪɝɢɹ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ ɨɫɬɚɟɬɫɹ ɩɨɫɬɨ-
ɹɧɧɨɣ. ɉɨɷɬɨɦɭ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɭɱɚɟɦɨɣ ɝɚɡɨɦ ɬɟɩɥɨɬɵ ɪɚɜɧɨ ɪɚɛɨɬɟ Ⱥ1,2 ɝɚɡɚ ɫɨɜɟɪɲɚɟɦɨɣ 
ɝɚɡɨɦ ɩɪɢ ɩɟɪɟɯɨɞɟ ɢɡ ɫɨɫɬɨɹɧɢɹ 1 ɜ ɫɨɫɬɨɹɧɢɟ 2. Ɋɚɛɨɬɚ Ⱥ1,2 ɝɚɡɚ ɩɪɢ ɢɡɨɬɟɪɦɢɱɟɫɤɨɦ 
ɩɪɨɰɟɫɫɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚɠɟɧɚ ɬɚɤ: 

                                 
2

1

2

1

2.11 lnln
p

p
RT

p

p
RT

M

m
AQ       (4) 

ɝɞɟ -ɱɢɫɥɨ ɦɨɥɟɣ ɝɚɡɚ, R- ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ, Т1-ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚɬɟɥɹ, 
ɪ1-ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɫɨɫɬɨɹɧɢɢ 1, ɪ2-ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɫɨɫɬɨɹɧɢɢ 2. ɂɡ ɫɨɫɬɨɹɧɢɹ 2 ɜ ɫɨɫɬɨɹɧɢɟ 
3 ɝɚɡ ɩɟɪɟɯɨɞɢɬ, ɪɚɫɲɢɪɹɹɫɶ ɚɞɢɚɛɚɬɢɱɟɫɤɢ. Ɍɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɝɚɡɚ, ɫɨɜɟɪɲɚɟɦɨɝɨ 
ɚɞɢɚɛɚɬɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɫɨɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɸ ɉɭɚɫɫɨɧɚ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɫɨɨɬɧɨɲɟɧɢ-
ɟɦ: 

,
1

2
1

1

2

p

p

T

T
 

ɝɞɟ  - ɨɬɧɨɲɟɧɢɟ ɬɟɩɥɨɟɦɤɨɫɬɟɣ ɝɚɡɚ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɦ ɨɛɴɟɦɟ 
(ɞɥɹ ɤɢɫɥɨɪɨɞɚ ɤɚɤ ɞɜɭɯɚɬɨɦɧɨɝɨ ɝɚɡɚ  =1,4 ), ɪ3- ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɫɨɫɬɨɹɧɢɢ 3. Ɉɬɫɸɞɚ 
ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɟɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɤɨɧɟɱɧɨɝɨ ɜɵɪɚɠɟɧɢɹ ɪ3 

,
1

1

2

23
T

T
pp             (5) 

ɋɨɝɥɚɫɧɨ ɭɫɥɨɜɢɸ ɨɬɧɨɲɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɪ1 ɤ ɦɢɧɢɦɚɥɶɧɨɦɭ ɞɚɜɥɟ-
ɧɢɸ ɪ3 ɡɚ ɰɢɤɥ ɪɚɜɧɨ n, ɫ ɭɱɟɬɨɦ  (5) ɢɦɟɟɦ: 

,
1

1

2

2

1

2

1

T

T

p

p

p

p
n  

ɨɬɤɭɞɚ                ,
1

1

2

2

1

T

T
n

p

p
            (6) 

ɉɨɞɫɬɚɜɢɜ ɷɬɨ ɜɵɪɚɠɟɧɢɟ ɜ ɪɚɜɟɧɫɬɜɨ (4), ɩɨɥɭɱɢɦ: 

    ,ln
1

2

1

11
T

T
RTQ          (7) 

ɂɡ ɪɚɜɟɧɫɬɜɚ (3) ɩɨɥɭɱɢɦ:         
1

2

12
T

T
QQ ,              (8) 

Ɋɚɛɨɬɚ Ⱥ, ɫɨɜɟɪɲɚɟɦɚɹ ɪɚɛɨɱɢɦ ɬɟɥɨɦ ɬɟɩɥɨɜɨɣ ɦɚɲɢɧɵ ɡɚ ɰɢɤɥ, ɪɚɜɧɚ: 
               Ⱥ=Q1-Q2,              (9) 

ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧ =1ɦɨɥɶ, Ʉ=8,314 Ⱦɠ/(ɦɨɥɶ Ʉ), Ɍ1=600Ʉ, Ɍ2=300Ʉ, 

n=20, =7/5, 2

7

1 , ɩɨɥɭɱɚɟɦ: 

5,0
600

300600

K

KK
 

Q1=1ɦɨɥɶ 8,314Ⱦɠ/(ɦɨɥɶɄ)600Ʉln[20

2/7

300

600

K

K
] 2.9 103Ⱦɠ 

Q2=2.9 103Ⱦɠ
K

K

600

300
=1,45 103Ⱦɠ 

A=2.9 103Ⱦɠ-1,45 103Ⱦɠ=1,45 103Ⱦɠ. 
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 ȼɨɡɞɭɯ ɦɚɫɫɨɣ 1 ɤɝ ɫɧɚɱɚɥɚ ɫɠɢɦɚɸɬ ɚɞɢɚɛɚɬɢɱɟɫɤɢ ɬɚɤ, ɱɬɨ ɨɛɴɟɦ ɭɦɟɧɶɲɚɟɬɫɹ ɜ 6 ɪɚɡ, ɚ 
ɡɚɬɟɦ ɟɝɨ ɢɡɨɯɨɪɢɱɟɫɤɢ ɧɚɝɪɟɜɚɸɬ, ɩɨɤɚ ɞɚɜɥɟɧɢɟ ɧɟ ɭɜɟɥɢɱɢɬɫɹ ɜ 1,5 ɪɚɡɚ. Ɉɩɪɟɞɟɥɢɬɶ 
ɨɛɳɟɟ ɢɡɦɟɧɟɧɢɟ ɷɧɬɪɨɩɢɢ ɜɨɡɞɭɯɚ. 
Ɋɟɲɟɧɢɟ. 
 Ɋɚɡɧɨɫɬɶ ɡɧɚɱɟɧɢɣ ɷɧɬɪɨɩɢɢ ɫɢɫɬɟɦɵ ɜ ɞɜɭɯ ɪɚɜɧɨɜɟɫɧɵɯ ɫɨɫɬɨɹɧɢɹɯ 1 ɢ 2 ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɮɨɪɦɭɥɨɣ: 

              S1-S2= ,
T

dQ
           (1) 

ɝɞɟ S1  ɢ S2-ɡɧɚɱɟɧɢɹ ɷɧɬɪɨɩɢɢ ɫɢɫɬɟɦɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɫɨɫɬɨɹɧɢɹɯ 1 ɢ 2,         Q-ɤɨɥɢɱɟɫɬɜɨ 
ɬɟɩɥɨɬɵ, ɩɨɥɭɱɟɧɧɨɟ ɫɢɫɬɟɦɨɣ ɩɪɢ ɷɥɟɦɟɧɬɚɪɧɨɦ ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɨɦ ɩɟɪɟɯɨɞɟ, Т-ɬɟɦɩɟɪɚɬɭɪɚ 
ɫɢɫɬɟɦɵ, ɩɪɢ ɤɨɬɨɪɨɣ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɷɥɟɦɟɧɬɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ dQ. 
ɉɪɢ ɚɞɢɚɛɚɬɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ dQ = 0 ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ∆Sаɞ=0. ɇɚɣɞɟɦ ɢɡɦɟɧɟɧɢɟ ɷɧɬɪɨɩɢɢ 
ɩɪɢ ɢɡɨɯɨɪɧɨɦ ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɫɢɫɬɟɦɵ. 
ɋɨɝɥɚɫɧɨ ɩɟɪɜɨɦɭ ɧɚɱɚɥɭ ɬɟɪɦɨɞɢɧɚɦɢɤɢ 

           Q=dU+ A.           (2) 
ɍɪɚɜɧɟɧɢɟ (2) ɞɚɟɬ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɮɨɪɦɭɥɢɪɨɜɤɭ ɩɟɪɜɨɝɨ ɧɚɱɚɥɚ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. Ɉɧɨ 
ɭɬɜɟɪɠɞɚɟɬ, ɱɬɨ ɬɟɩɥɨ Q, ɩɨɥɭɱɟɧɧɨɟ ɫɢɫɬɟɦɨɣ, ɢɞɟɬ ɧɚ ɩɪɢɪɚɳɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ dU ɢ 
ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɜɧɟɲɧɟ ɪɚɛɨɬɵ A. 
Ⱦɥɹ ɩɪɨɢɡɜɨɥɶɧɨɣ ɦɚɫɫɵ ɝɚɡɚ ɷɥɟɦɟɧɬɚɪɧɨɟ ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɮɨɪɦɭɥɨɣ 

dU= dTc
M

m
V , 

ɝɞɟ Ɇ - ɦɚɫɫɚ 1ɦɨɥɶ ɝɚɡɚ, ɫV - ɦɨɥɹɪɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɚ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɨɛɴɟɦɟ, dT -  
ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɚ. Эɥɟɦɟɧɬɚɪɧɚɹ ɪɚɛɨɬɚ ɪɚɜɧɚ: 

A=pdV, 
ɝɞɟ ɪ -  ɞɚɜɥɟɧɢɟ ɝɚɡɚ, dV – ɷɥɟɦɟɧɬɚɪɧɨɟ ɢɡɦɟɧɟɧɢɟ ɨɛɴɟɦɚ, ɩɨɷɬɨɦɭ: 

                 Q= dTc
M

m
V +dV .      (2, ɚ)     

Ɍɚɤ ɤɚɤ ɩɪɢ ɢɡɨɯɨɪɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ dV=0, ɬɨ 

Q= dTc
M

m
V  . 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

S2-S1=
2

1

T

T

V
T

dT
c

M

m
 

ɢɥɢ 

             S2-S1=
2

1ln
T

T
c

M

m
V .        (3)  

ɋɱɢɬɚɹ ɜɨɡɞɭɯ ɢɞɟɚɥɶɧɵɦ ɝɚɡɨɦ, ɦɨɠɧɨ ɞɥɹ ɢɡɨɯɨɪɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢɦɟɧɢɬɶ ɡɚɤɨɧ ɒɚɪɥɹ: 

                     
1

2

2

1

T
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p

p
,                (4) 

ɬɨɝɞɚ 

             S2-S1=
2

1ln
p

p
c

M

m
V

,    (5) 

ɝɞɟ ɪ1 ɢ ɪ2 – ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɢɡɨɯɨɪɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧ (m=1ɤɝ, Ɇ=29 10-3ɤɝ/ɦɨɥɶ, ɫV=20,785 Ⱦɠ/ ɦɨɥɶ Ʉ, 

5.1
2

1

p

p
), ɩɨɥɭɱɚɟɦ: 

S2-S1= ./2905.1ln785,20
/29
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1 ɦɨɥɶ ɝɚɡɚ ɪɚɫɲɢɪɹɟɬɫɹ ɬɚɤ, ɱɬɨ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ P ɢ V ɥɢɧɟɣɧɚɹ, ɬ.ɟ. P= V. Ɇɨɥɹɪɧɚɹ 
ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɚ ɩɪɢ P=const ɪɚɜɧɚCv. Ɉɩɪɟɞɟɥɢɬɶ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɚ ɩɪɢ ɞɚɧɧɨɦ ɩɪɨɰɟɫɫɟ. 
Ɋɟɲɟɧɢɟ. 

 
ȼɵɞɟɥɢɦ ɧɚ ɭɱɚɫɬɤɟ ɩɪɹɦɨɣ ɞɜɟ ɬɨɱɤɢ 1 ɢ 2, ɬɨɝɞɚ 

2

2

1

1

V

p

V

p
tg  

ɍɪɚɜɧɟɧɢɟ ɩɪɨɰɟɫɫɚ 

p=tg V 
ɢɫɩɨɥɶɡɭɟɦ ɩɟɪɜɵɣ ɡɚɤɨɧ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. 

                AUQ              (1) 

ɝɞɟ Q = cm T = ɋ Ɍ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɩɨɥɭɱɟɧɧɨɟ ɝɚɡɨɦ; 

RT
i

U
2

 - ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɝɚɡɚ (i – ɱɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɦɨɥɟɤɭɥɵ). 

Ⱥ -  ɪɚɛɨɬɚ ɝɚɡɚ  
Ɍɟɩɥɨɟɦɤɨɫɬɶ ɨɞɧɨɝɨ ɦɨɥɹ ɝɚɡɚ ɩɪɢ ɢɡɨɯɨɪɧɨɦ ɩɪɨɰɟɫɫɟ 

R
i

CV
2

, 

ɬɨɝɞɚ  
                   U=CV             (2) 

ȼɵɱɢɫɥɢɦ ɪɚɛɨɬɭ ɝɚɡɚ ɝɪɚɮɢɱɟɫɤɢ 

).(
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ȼɵɩɨɥɧɹɟɦ ɡɚɦɟɧɵ, ɢɫɩɨɥɶɡɭɹ ɭɪɚɜɧɟɧɢɟ Ɇɟɧɞɟɥɟɟɜɚ – Ʉɥɚɩɟɣɪɨɧɚ 

pV= RT 

     TRTTRA
2

1
)(

2

1
12     (3) 

 
ɉɨɞɫɬɚɜɥɹɟɦ (2) ɢ (3) ɜ (1) 

ɋ Ɍ = CV T +
2

1
T 
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Ɍɟɩɥɨɜɚɹ ɦɚɲɢɧɚ ɫɨɜɟɪɲɚɟɬ ɰɢɤɥ, ɩɨɤɚɡɚɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 6.(3 – 1 – ɚɞɢɚɛɚɬɧɨɟ ɫɠɚɬɢɟ). 

ɉɨɤɚɡɚɬɟɥɶ ɚɞɢɚɛɚɬɵ - , ɚ  K
V

V

1

2 . Ɉɩɪɟɞɟɥɢɬ ɄɉȾ ɰɢɤɥɚ? 
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    Ɋɢɫ. 6 
Ɋɟɲɟɧɢɟ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɰɢɤɥɚ  

1

21

Q

QQ
, 

ɝɞɟ   Q1 - ɩɨɥɭɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, Q2 – ɨɬɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ. 
1) Ɋɚɫɫɦɨɬɪɢɦ ɢɡɨɛɚɪɧɵɣ ɩɪɨɰɟɫɫ 1 – 2: 

ɩɪɢ  p=const ɨɛɴɟɦ ɝɚɡɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɡɧɚɱɢɬ Т  - ɫɢɫɬɟɦɚ ɩɨɥɭɱɚɟɬ ɬɟɩɥɨ. ȼɵɱɢɫɥɢɦ Q1-2 

=Q1 ɩɨ I ɡɚɤɨɧɭ ɬɟɪɦɨɞɢɧɚɦɢɤɢ: 
Q1=Q1-2= U1-2 +A12 

U1-2=
2

3
R(T2-T1) – ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ; 

A12=p V – ɪɚɛɨɬɚ ɝɚɡɚ ɩɪɢ ɢɡɨɛɚɪɧɨɦ ɩɪɨɰɟɫɫɟ, ɤɨɬɨɪɭɸ ɱɟɪɟɡ ɭɪɚɜɧɟɧɢɟ Ɇɟɧɞɟɥɟɟɜɚ – 
Ʉɥɚɩɟɣɪɨɧɚ ɡɚɩɢɲɟɦ: 

A12= R T = R(T2-T1) 
ɬɨɝɞɚ 

Q1=1,5 R T+ R T=2,5 R T=2,5 R(T2 – T1). 
2) Ɋɚɫɫɦɨɬɪɢɦ ɢɡɨɯɨɪɧɵɣ ɩɪɨɰɟɫɫ 2 – 3 : 
ɩɪɢ V=const  A23=0; 

U23=
2

3
R(T3-T2), 

ɬɨɝɞɚ 

Q23= U23=
2

3
R(T3-T2). 

Ɂɞɟɫɶ Т3< Т2    Q23<0  - ɫɢɫɬɟɦɚ ɨɬɞɚɟɬ ɬɟɩɥɨ 

Q2= |Q23| =
2

3
R(T2-T3). 

3) ȼɵɱɢɫɥɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɫɨɫɬɨɹɧɢɹ ɝɚɡɚ 1,2 ɢ 3. 
ɋɨɫɬɨɹɧɢɹ 1 ɢ 3 ɫɜɹɡɵɜɚɸɬ ɚɞɢɚɛɚɬɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ. 
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Q1=2,5 RT1(K-1)=2,5 RT3K
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Ɂɚɞɚɱɢ ɞɥɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɞɨɦɚɲɧɢɯ ɡɚɞɚɧɢɣ 

ɋɦɟɫɢ ɝɚɡɨɜ 

 1. ɋɦɟɫɶ ɢɞɟɚɥɶɧɵɯ ɝɚɡɨɜ ɫɨɫɬɨɢɬ ɢɡ 8 ɤɝ ɋɈ2, 10 ɤɝ N2 ɢ 2 ɤɝ Ɉ2. ȼ ɧɚɱɚɥɶɧɨɦ ɫɨ-
ɫɬɨɹɧɢɢ ɨɛɴɟɦ ɫɦɟɫɢ V1 = 16 ɦ3 , ɚ ɬɟɦɩɟɪɚɬɭɪɚ t1 = 57 0ɋ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɞɢɚɛɚɬɧɨɝɨ ɫɠɚ-
ɬɢɹ ɞɚɜɥɟɧɢɟ ɫɦɟɫɢ ɜɨɡɪɚɫɬɚɟɬ ɞɨ ɡɧɚɱɟɧɢɹ ɪ2 = 0,6 Ɇɉɚ. Ɉɩɪɟɞɟɥɢɬɶ ɞɚɜɥɟɧɢɟ ɫɦɟɫɢ ɜ 
ɧɚɱɚɥɶɧɨɦ  ɫɨɫɬɨɹɧɢɢ, ɨɛɴɟɦ ɢ ɬɟɦɩɟɪɚɬɭɪɭ ɫɦɟɫɢ ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɪɚɛɨɬɭ ɫɠɚɬɢɹ 
ɢ ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɫɦɟɫɢ. ɋɱɢɬɚɬɶ, ɱɬɨ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜ ɧɟ ɡɚɜɢɫɢɬ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɩɪɟɞɟɥɢɬɶ ɩɚɪɰɢɚɥɶɧɵɟ ɞɚɜɥɟɧɢɹ ɝɚɡɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɦɟɫɶ, ɜ ɤɨɧɟɱɧɨɦ 
ɫɨɫɬɨɹɧɢɢ. ɂɡɨɛɪɚɡɢɬɶ ɩɪɨɰɟɫɫ ɜ ɪV- ɢ ɌS – ɞɢɚɝɪɚɦɦɚɯ. 

2. ɋɦɟɫɶ ɢɞɟɚɥɶɧɵɯ ɝɚɡɨɜ ɡɚɞɚɧɚ ɨɛɴɟɦɧɵɦɢ ɞɨɥɹɦɢ: rCO2= 0,6; rN2= 0,3; rO2= 0,1. 
Ɉɛɳɚɹ ɦɚɫɫɚ ɫɦɟɫɢ Ɇ = 20 ɤɝ. ȼ ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɨɛɴɟɦ ɫɦɟɫɢ V1 = 15 ɦ3, ɚ ɬɟɦɩɟɪɚ-
ɬɭɪɚ t1 = 47 0ɋ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɞɢɚɛɚɬɧɨɝɨ ɫɠɚɬɢɹ ɞɚɜɥɟɧɢɟ ɫɦɟɫɢ ɜɨɡɪɚɫɬɚɟɬ ɞɨ ɡɧɚɱɟɧɢɹ 
ɪ2 = 0,9 Ɇɉɚ. Ɉɩɪɟɞɟɥɢɬɶ ɞɚɜɥɟɧɢɟ ɫɦɟɫɢ ɜ ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɴɟɦ ɢ ɬɟɦɩɟɪɚɬɭɪɭ 
ɫɦɟɫɢ ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɪɚɛɨɬɭ ɫɠɚɬɢɹ ɢ ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɫɦɟɫɢ. ɋɱɢ-
ɬɚɬɶ, ɱɬɨ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɩɪɟɞɟɥɢɬɶ ɩɚɪɰɢɚɥɶɧɵɟ ɞɚɜ-
ɥɟɧɢɹ ɝɚɡɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɦɟɫɶ, ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɂɡɨɛɪɚɡɢɬɶ ɩɪɨɰɟɫɫ ɜ ɪV- ɢ ɌS – 
ɞɢɚɝɪɚɦɦɚɯ. 

 3. ɋɦɟɫɶ ɢɞɟɚɥɶɧɵɯ ɝɚɡɨɜ ɫɨɫɬɨɢɬ ɢɡ 30 ɤɝ ɋɈ2, 24 ɤɝ N2 ɢ 6 ɤɝ Ɉ2. ȼ ɧɚɱɚɥɶɧɨɦ ɫɨ-
ɫɬɨɹɧɢɢ ɨɛɴɟɦ ɫɦɟɫɢ V1 = 1,7 ɦ3 , ɚ ɬɟɦɩɟɪɚɬɭɪɚ t1 = 330 0ɋ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɞɢɚɛɚɬɧɨɝɨ 
ɪɚɫɲɢɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɚ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ t2 = 10 0ɋ. Ɉɩɪɟɞɟɥɢɬɶ ɞɚɜɥɟɧɢɟ ɫɦɟɫɢ ɜ 
ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɴɟɦ ɢ ɞɚɜɥɟɧɢɟ ɫɦɟɫɢ ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɪɚɛɨɬɭ ɪɚɫɲɢɪɟ-
ɧɢɹ ɢ ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɫɦɟɫɢ. ɋɱɢɬɚɬɶ, ɱɬɨ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜ ɧɟ ɡɚɜɢɫɢɬ 
ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɩɪɟɞɟɥɢɬɶ ɩɚɪɰɢɚɥɶɧɵɟ ɞɚɜɥɟɧɢɹ ɝɚɡɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɦɟɫɶ, ɜ ɤɨɧɟɱɧɨɦ 
ɫɨɫɬɨɹɧɢɢ. ɂɡɨɛɪɚɡɢɬɶ ɩɪɨɰɟɫɫ ɜ ɪV- ɢ ɌS – ɞɢɚɝɪɚɦɦɚɯ.  

4. ɋɦɟɫɶ ɢɞɟɚɥɶɧɵɯ ɝɚɡɨɜ ɡɚɞɚɧɚ ɨɛɴɟɦɧɵɦɢ ɞɨɥɹɦɢ: rCO2= 0,3; rN2= 0,25; rO2= 0,45 . 
Ɉɛɳɚɹ ɦɚɫɫɚ ɫɦɟɫɢ m = 20 ɤɝ. ȼ ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɚɪɚɦɟɬɪɵ ɫɦɟɫɢ ɪ1 = 0,1 Ɇɉɚ ɢ t1 
= 40 0 ɋ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɞɢɚɛɚɬɧɨɝɨ ɫɠɚɬɢɹ ɨɛɴɟɦ ɫɦɟɫɢ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ ɡɧɚɱɟɧɢɹ V2 = 
7,0 ɦ3 . Ɉɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦ ɫɦɟɫɢ ɜ ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɞɚɜɥɟɧɢɟ ɫɦɟɫɢ 
ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɪɚɛɨɬɭ ɫɠɚɬɢɹ ɢ ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɫɦɟɫɢ. ɋɱɢɬɚɬɶ, 
ɱɬɨ ɬɟɩɥɨɟɦɤɨɫɬɶ ɫɦɟɫɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɩɪɟɞɟɥɢɬɶ ɩɚɪɰɢɚɥɶɧɵɟ ɞɚɜɥɟɧɢɹ 
ɝɚɡɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɦɟɫɶ, ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɂɡɨɛɪɚɡɢɬɶ ɩɪɨɰɟɫɫ ɜ ɪV- ɢ ɌS – ɞɢɚ-
ɝɪɚɦɦɚɯ  

5. ɋɦɟɫɶ ɢɞɟɚɥɶɧɵɯ ɝɚɡɨɜ ɫɨɫɬɨɢɬ ɢɡ 15 ɤɝ ɋɈ2, 12 ɤɝ N2 ɢ 3 ɤɝ Ɉ2. ȼ ɧɚɱɚɥɶɧɨɦ ɫɨ-
ɫɬɨɹɧɢɢ ɨɛɴɟɦ ɫɦɟɫɢ V1 = 20 ɦ3 , ɚ ɞɚɜɥɟɧɢɟ ɪ1 = 0,1 Ɇɉɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɞɢɚɛɚɬɧɨɝɨ ɫɠɚ-
ɬɢɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɦɟɫɢ ɜɨɡɪɚɫɬɚɟɬ ɞɨ ɡɧɚɱɟɧɢɹ t2 = 327 0ɋ. Ɉɩɪɟɞɟɥɢɬɶ ɞɚɜɥɟɧɢɟ ɫɦɟɫɢ ɜ 
ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɴɟɦ ɢ ɬɟɦɩɟɪɚɬɭɪɭ ɫɦɟɫɢ ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɪɚɛɨɬɭ ɫɠɚɬɢɹ 
ɢ ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɫɦɟɫɢ. ɋɱɢɬɚɬɶ, ɱɬɨ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜ ɧɟ ɡɚɜɢɫɢɬ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɩɪɟɞɟɥɢɬɶ ɩɚɪɰɢɚɥɶɧɵɟ ɞɚɜɥɟɧɢɹ ɝɚɡɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɦɟɫɶ, ɜ ɤɨɧɟɱɧɨɦ 
ɫɨɫɬɨɹɧɢɢ. ɂɡɨɛɪɚɡɢɬɶ ɩɪɨɰɟɫɫ ɜ ɪV- ɢ ɌS – ɞɢɚɝɪɚɦɦɚɯ. 

 6. ɋɦɟɫɶ ɢɞɟɚɥɶɧɵɯ ɝɚɡɨɜ ɫɨɫɬɨɢɬ ɢɡ 3,2 ɤɝ ɋɈ2, 4,0 ɤɝ N2 ɢ 0,8 ɤɝ Ɉ2. ȼ ɧɚɱɚɥɶɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɩɚɪɚɦɟɬɪɵ ɫɦɟɫɢ ɪ1 = 0,6 Ɇɉɚ ɢ t1 = 370 0ɋ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɞɢɚɛɚɬɧɨɝɨ ɪɚɫɲɢ-
ɪɟɧɢɹ ɞɚɜɥɟɧɢɟ ɫɦɟɫɢ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ ɪ2 = 0,1 Ɇɉɚ. Ɉɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦ ɫɦɟɫɢ ɜ ɧɚɱɚɥɶ-
ɧɨɦ ɢ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɹɯ, ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɩɥɨɬɧɨɫɬɶ ɫɦɟɫɢ ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɪɚɛɨ-
ɬɭ ɪɚɫɲɢɪɟɧɢɹ ɢ ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɫɦɟɫɢ. ɋɱɢɬɚɬɶ, ɱɬɨ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜ 
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ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɩɪɟɞɟɥɢɬɶ ɩɚɪɰɢɚɥɶɧɵɟ ɞɚɜɥɟɧɢɹ ɝɚɡɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɦɟɫɶ, 
ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɂɡɨɛɪɚɡɢɬɶ ɩɪɨɰɟɫɫ ɜ ɪV- ɢ ɌS – ɞɢɚɝɪɚɦɦɚɯ.  

7. ɋɦɟɫɶ ɢɞɟɚɥɶɧɵɯ ɝɚɡɨɜ ɡɚɞɚɧɚ ɨɛɴɟɦɧɵɦɢ ɞɨɥɹɦɢ: rCO2= 0,3; rN2= 0,25; rO2= 0,45 . 
Ɉɛɳɚɹ ɦɚɫɫɚ ɫɦɟɫɢ m = 10 ɤɝ. ȼ ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɨɛɴɟɦ ɫɦɟɫɢ V1 = 3,5 ɦ3 , ɚ ɞɚɜɥɟ-
ɧɢɟ ɪ1 = 0,3 Ɇɉɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɞɢɚɛɚɬɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɨɛɴɟɦ ɫɦɟɫɢ ɭɜɟɥɢɱɢɥɫɹ ɞɨ ɡɧɚ-
ɱɟɧɢɹ V2 = 7 ɦ3 . Ɉɩɪɟɞɟɥɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɫɦɟɫɢ ɜ ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɞɚɜɥɟɧɢɟ ɢ 
ɬɟɦɩɟɪɚɬɭɪɭ ɫɦɟɫɢ ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɪɚɛɨɬɭ ɪɚɫɲɢɪɟɧɢɹ ɢ ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ 
ɷɧɟɪɝɢɢ ɫɦɟɫɢ. ɉɪɢɧɹɬɶ, ɱɬɨ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɩɪɟɞɟɥɢɬɶ 
ɩɚɪɰɢɚɥɶɧɵɟ ɞɚɜɥɟɧɢɹ ɝɚɡɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɦɟɫɶ, ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɂɡɨɛɪɚɡɢɬɶ ɩɪɨ-
ɰɟɫɫ ɜ ɪV- ɢ ɌS – ɞɢɚɝɪɚɦɦɚɯ. 

 8. ɋɦɟɫɶ ɢɞɟɚɥɶɧɵɯ ɝɚɡɨɜ ɡɚɞɚɧɚ ɨɛɴɟɦɧɵɦɢ ɞɨɥɹɦɢ: rCO2= 0,2; rN2= 0,36; rO2= 0,2. 
Ɉɛɳɚɹ ɦɚɫɫɚ ɫɦɟɫɢ m = 10 ɤɝ. ȼ ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɨɛɴɟɦ ɫɦɟɫɢ V1 = 4 ɦ3 , ɚ ɬɟɦɩɟɪɚ-
ɬɭɪɚ t1 = 387 0 ɋ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɞɢɚɛɚɬɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɞɚɜɥɟɧɢɟ ɫɦɟɫɢ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ 
ɡɧɚɱɟɧɢɹ ɪ2 = 0,1 Ɇɉɚ. Ɉɩɪɟɞɟɥɢɬɶ ɞɚɜɥɟɧɢɟ ɫɦɟɫɢ ɜ ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɴɟɦ ɢ 
ɬɟɦɩɟɪɚɬɭɪɭ ɫɦɟɫɢ ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɪɚɛɨɬɭ ɪɚɫɲɢɪɟɧɢɹ ɢ ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ 
ɷɧɟɪɝɢɢ ɫɦɟɫɢ. ɋɱɢɬɚɬɶ, ɱɬɨ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɩɪɟɞɟɥɢɬɶ 
ɩɚɪɰɢɚɥɶɧɵɟ ɞɚɜɥɟɧɢɹ ɝɚɡɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɦɟɫɶ, ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɂɡɨɛɪɚɡɢɬɶ ɩɪɨ-
ɰɟɫɫ ɜ ɪV- ɢ ɌS – ɞɢɚɝɪɚɦɦɚɯ.  

9. ɋɦɟɫɶ ɢɞɟɚɥɶɧɵɯ ɝɚɡɨɜ ɫɨɫɬɨɢɬ ɢɡ 20 ɤɝ N2, 16 ɤɝ CO2 ɢ 4 ɤɝ O2 . ȼ ɧɚɱɚɥɶɧɨɦ ɫɨ-
ɫɬɨɹɧɢɢ ɩɚɪɚɦɟɬɪɵ ɫɦɟɫɢ  ɪ1= 0,1 Ɇɉɚ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ t1= 60 0ɋ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɞɢɚɛɚɬɧɨ-
ɝɨ ɫɠɚɬɢɹ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜɨɡɪɚɫɬɚɟɬ ɞɨ  ɪ2 = 0,5 Ɇɉɚ. Ɉɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦ ɫɦɟɫɢ ɜ ɧɚɱɚɥɶ-
ɧɨɦ ɢ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɩɥɨɬɧɨɫɬɶ ɫɦɟɫɢ ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɪɚɛɨɬɭ 
ɫɠɚɬɢɹ ɢ ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɫɦɟɫɢ. ɋɱɢɬɚɬɶ, ɱɬɨ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜ ɧɟ ɡɚɜɢ-
ɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɩɪɟɞɟɥɢɬɶ ɩɚɪɰɢɚɥɶɧɵɟ ɞɚɜɥɟɧɢɹ ɝɚɡɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɦɟɫɶ, ɜ ɤɨ-
ɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɂɡɨɛɪɚɡɢɬɶ ɩɪɨɰɟɫɫ ɜ pV - ɢ TS – ɞɢɚɝɪɚɦɦɚɯ. 

 10. ɋɦɟɫɶ ɢɞɟɚɥɶɧɵɯ ɝɚɡɨɜ ɡɚɞɚɧɚ ɨɛɴɟɦɧɵɦɢ ɞɨɥɹɦɢ:  rCO2= 0,4; rN2= 0,25; rO2= 
0,35. Ɉɛɳɚɹ ɦɚɫɫɚ ɫɦɟɫɢ m = 10 ɤɝ. ȼ ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɚɪɚɦɟɬɪɵ ɫɦɟɫɢ ɪ1 = 0,9 
Ɇɉɚ ɢ t1 = 330 0ɋ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɞɢɚɛɚɬɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɨɛɴɟɦ ɫɦɟɫɢ ɭɜɟɥɢɱɢɥɫɹ ɞɨ 
ɡɧɚɱɟɧɢɹ V2 = 7,5 ɦ 3 . Ɉɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦ ɫɦɟɫɢ ɜ ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɬɟɦɩɟɪɚɬɭɪɭ ɢ 
ɞɚɜɥɟɧɢɟ ɫɦɟɫɢ ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɪɚɛɨɬɭ ɪɚɫɲɢɪɟɧɢɹ ɢ ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪ-
ɝɢɢ ɫɦɟɫɢ. ɋɱɢɬɚɬɶ, ɱɬɨ ɬɟɩɥɨɟɦɤɨɫɬɶ ɫɦɟɫɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɩɪɟɞɟɥɢɬɶ 
ɩɚɪɰɢɚɥɶɧɵɟ ɞɚɜɥɟɧɢɹ ɝɚɡɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɦɟɫɶ, ɜ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɂɡɨɛɪɚɡɢɬɶ ɩɪɨ-
ɰɟɫɫ ɜ ɪV- ɢ ɌS – ɞɢɚ- ɝɪɚɦɦɚɯ.  

ɐɢɤɥɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 
11. ȼɨɡɞɭɯ ɢɡ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 1 (t1 = 16000C ɢ p1 = 4Ɇɉɚ) ɢɡɨɯɨɪɧɨ ɨɯɥɚɠɞɚɟɬ-

ɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ t2 = 2000C, ɚ ɡɚɬɟɦ ɢɡɨɬɟɪɦɢɱɟɫɤɢ ɫɠɢɦɚɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɹ 3, ɜ ɤɨɬɨ-
ɪɨɦ  p3 = p1 . ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫɵ 1-2-3 ɜ pV - ɢ TS -ɞɢɚɝɪɚɦɦɚɯ. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, 
ɢ v ɜ ɬɨɱɤɚɯ 1, 2, 3. ȼɵɱɢɫɥɢɬɶ ɭɞɟɥɶɧɵɟ ɪɚɛɨɬɭ, ɬɟɩɥɨɬɭ, ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ 
ɢ ɷɧɬɪɨɩɢɢ ɜ ɩɪɨɰɟɫɫɚɯ 1-2, 2-3, 1-2-3 ɜ ɰɟɥɨɦ. ɂɡɨɯɨɪɧɵɣ ɩɪɨɰɟɫɫ ɪɚɫɫɱɢɬɚɬɶ ɫ ɭɱɟɬɨɦ 
ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɩɥɨɟɦɤɨɫɬɢ ɜɨɡɞɭɯɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ.  

12. Ʉɢɫɥɨɪɨɞ ɢɡ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 1 ɢɡɨɬɟɪɦɢɱɟɫɤɢ ɫɠɢɦɚɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɹ 2, ɚ 
ɡɚɬɟɦ ɜ ɢɡɨɯɨɪɧɨɦ ɩɪɨɰɟɫɫɟ ɨɯɥɚɠɞɚɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɹ 3, ɜ ɤɨɬɨɪɨɦ  ɪ3 = ɪ1 . ȼ ɬɨɱɤɟ 2 
ɩɚɪɚɦɟɬɪɵ ɤɢɫɥɨɪɨɞɚ  t2 = 1200 0C  ɢ  p2 = 6 Ɇɉɚ, ɜ ɬɨɱɤɟ 3 ɬɟɦɩɟɪɚɬɭɪɚ t3 = 300 0C. ɉɨɤɚ-
ɡɚɬɶ ɩɪɨɰɟɫɫ 1-2-3 ɜ pV - ɢ TS -ɞɢɚɝɪɚɦɦɚɯ. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, ɢ v ɜ ɬɨɱɤɚɯ 1, 2, 3. 
ȼɵɱɢɫɥɢɬɶ ɭɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɟ ɪɚɛɨɬɵ, ɬɟɩɥɨɬɵ, ɢɡɦɟɧɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɢ ɷɧɬɪɨ-
ɩɢɢ ɤɢɫɥɨɪɨɞɚ ɜ ɩɪɨɰɟɫɫɚɯ 1-2, 2-3 ɢ 1-2-3 ɜ ɰɟɥɨɦ. ɂɡɨɯɨɪɧɵɣ ɩɪɨɰɟɫɫ ɪɚɫɫɱɢɬɚɬɶ ɫ ɭɱɟ-
ɬɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɩɥɨɟɦɤɨɫɬɢ ɜɨɡɞɭɯɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ.  

13. ȼɨɡɞɭɯ ɢɡ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 1 ɢɡɨɬɟɪɦɢɱɟɫɤɢ ɫɠɢɦɚɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɹ 2, ɚ 
ɡɚɬɟɦ ɜ ɢɡɨɛɚɪɧɨɦ ɩɪɨɰɟɫɫɟ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɹ 3, ɜ ɤɨɬɨɪɨɦ  v3 = v1 . ɉɚɪɚɦɟɬɪɵ 
ɜɨɡɞɭɯɚ ɜ ɬɨɱɤɟ 2  p2 = 0,5 Ɇɉɚ ɢ t 2 = 200 0C. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɫɨɫɬɨɹɧɢɢ 3  t3  
=1400 0C. ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫ 1-2-3 ɜ pV - ɢ TS -ɞɢɚɝɪɚɦɦɚɯ. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, ɢ v 
ɤɢɫɥɨɪɨɞɚ ɜ ɬɨɱɤɚɯ 1, 2, 3. ȼɵɱɢɫɥɢɬɶ ɭɞɟɥɶɧɵɟ ɪɚɛɨɬɭ, ɬɟɩɥɨɬɭ, ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ 
ɷɧɟɪɝɢɢ ɢ ɷɧɬɪɨɩɢɢ ɜ ɩɪɨɰɟɫɫɚɯ 1-2, 2-3, 1-2-3 ɜ ɰɟɥɨɦ. ɂɡɨɛɚɪɧɵɣ ɩɪɨɰɟɫɫ ɪɚɫɫɱɢɬɚɬɶ ɫ 
ɭɱɟɬɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɩɥɨɟɦɤɨɫɬɢ ɜɨɡɞɭɯɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ.  

14. Ʉɢɫɥɨɪɨɞ ɢɡ ɫɨɫɬɨɹɧɢɹ 1 ɢɡɨɬɟɪɦɢɱɟɫɤɢ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɹ 2, ɜ ɤɨɬɨɪɨɦ 
p2 = 0,1 Ɇɉɚ ɢ t 2 = 1000 0C, ɚ ɡɚɬɟɦ ɫɠɢɦɚɟɬɫɹ ɜ ɢɡɨɛɚɪɧɨɦ ɩɪɨɰɟɫɫɟ ɞɨ ɨɛɴɟɦɚ v3 = v1 . 



 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɢɫɥɨɪɨɞɚ ɜ ɫɨɫɬɨɹɧɢɢ 3 t3  = 300 0C. ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫ 1-2-3  ɜ pV - ɢ TS - 
ɞɢɚɝɪɚɦɦɚɯ. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, ɢ v ɤɢɫɥɨɪɨɞɚ ɜ ɬɨɱɤɚɯ 1, 2, 3. ȼɵɱɢɫɥɢɬɶ ɭɞɟɥɶ-
ɧɵɟ ɪɚɛɨɬɭ, ɬɟɩɥɨɬɭ, ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɢ ɷɧɬɪɨɩɢɢ ɜ ɩɪɨɰɟɫɫɚɯ 1-2, 2-3, 1-2-
3 ɜ ɰɟɥɨɦ. ɂɡɨɛɚɪɧɵɣ ɩɪɨɰɟɫɫ ɪɚɫɫɱɢɬɚɬɶ ɫ ɭɱɟɬɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɩɥɨɟɦɤɨɫɬɢ ɤɢɫɥɨɪɨɞɚ 
ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ.  

15. ȼɨɡɞɭɯ ɢɡ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 1 (t1 = 3000C ɢ p1 = 0,1Ɇɉɚ) ɜ ɢɡɨɛɚɪɧɨɦ ɩɪɨ-
ɰɟɫɫɟ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ t2 = 1600oC , ɚ ɡɚɬɟɦ ɢɡɨɬɟɪɦɢɱɟɫɤɢ ɫɠɢɦɚɟɬɫɹ ɞɨ ɫɨ-
ɫɬɨɹɧɢɹ 3, ɜ ɤɨɬɨɪɨɦ  v3 = v1 . ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫɵ 1-2-3 ɜ pV - ɢ TS -ɞɢɚɝɪɚɦɦɚɯ. Ɉɩɪɟɞɟ-
ɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, ɢ v ɜ ɬɨɱɤɚɯ 1, 2, 3. ȼɵɱɢɫɥɢɬɶ ɭɞɟɥɶɧɵɟ ɪɚɛɨɬɭ, ɬɟɩɥɨɬɭ, ɢɡɦɟɧɟɧɢɟ 
ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɢ ɷɧɬɪɨɩɢɢ ɜ ɩɪɨɰɟɫɫɚɯ 1-2, 2-3, 1-2-3 ɜ ɰɟɥɨɦ. ɂɡɨɛɚɪɧɵɣ ɩɪɨɰɟɫɫ 
ɪɚɫɫɱɢɬɚɬɶ ɫ ɭɱɟɬɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɩɥɨɟɦɤɨɫɬɢ ɜɨɡɞɭɯɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ.  

16. ȼɨɡɞɭɯ ɢɡ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 1 (t1 = 1000ɋ ɢ p1 = 0,1Ɇɉɚ) ɜ ɢɡɨɯɨɪɧɨɦ ɩɪɨ-
ɰɟɫɫɟ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ t2 = 14000ɋ, ɚ ɡɚɬɟɦ ɢɡɨɬɟɪɦɢɱɟɫɤɢ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ 
ɫɨɫɬɨɹɧɢɹ 3, ɜ ɤɨɬɨɪɨɦ  ɪ3 = ɪ1 . ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫɵ 1-2-3 ɜ pV - ɢ TS -ɞɢɚɝɪɚɦɦɚɯ. Ɉɩɪɟ-
ɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, ɢ v ɜ ɬɨɱɤɚɯ 1, 2, 3. ȼɵɱɢɫɥɢɬɶ ɭɞɟɥɶɧɵɟ ɪɚɛɨɬɭ, ɬɟɩɥɨɬɭ, ɢɡɦɟɧɟɧɢɟ 
ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɢ ɷɧɬɪɨɩɢɢ ɜ ɩɪɨɰɟɫɫɚɯ 1-2, 2-3, 1-2-3 ɜ ɰɟɥɨɦ. ɂɡɨɯɨɪɧɵɣ ɩɪɨɰɟɫɫ 
ɪɚɫɫɱɢɬɚɬɶ ɫ ɭɱɟɬɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɩɥɨɟɦɤɨɫɬɢ ɜɨɡɞɭɯɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ.  

17. Ⱥɡɨɬ ɢɡ ɫɨɫɬɨɹɧɢɹ 1 (t1 = 1000ɋ ɢ p1 = 0,1Ɇɉɚ) ɜ ɢɡɨɛɚɪɧɨɦ ɩɪɨɰɟɫɫɟ ɪɚɫɲɢɪɹɟɬ-
ɫɹ ɞɨ ɫɨɫɬɨɹɧɢɹ 2, ɜ ɤɨɬɨɪɨɦ t2 = 9000ɋ, ɚ ɡɚɬɟɦ ɢɡɨɬɟɪɦɢɱɟɫɤɢ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ 
3, ɜ ɤɨɬɨɪɨɦ  v3 = v1. ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫɵ 1-2 ɢ 2-3 ɜ pV - ɢ TS -ɞɢɚɝɪɚɦɦɚɯ. Ɉɩɪɟɞɟɥɢɬɶ 
ɡɧɚɱɟɧɢɹ p, t, ɢ v ɜ ɬɨɱɤɚɯ 1, 2, 3. ȼɵɱɢɫɥɢɬɶ ɭɞɟɥɶɧɵɟ ɪɚɛɨɬɭ, ɬɟɩɥɨɬɭ, ɢɡɦɟɧɟɧɢɟ ɜɧɭɬ-
ɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɢ ɷɧɬɪɨɩɢɢ ɜ ɩɪɨɰɟɫɫɚɯ 1-2, 2-3, 1-2-3 ɜ ɰɟɥɨɦ. ɂɡɨɛɚɪɧɵɣ ɩɪɨɰɟɫɫ ɪɚɫ-
ɫɱɢɬɚɬɶ ɫ ɭɱɟɬɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɩɥɨɟɦɤɨɫɬɢ ɜɨɡɞɭɯɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ.  

18. Ʉɢɫɥɨɪɨɞ ɢɡ ɫɨɫɬɨɹɧɢɹ 1 ɢɡɨɬɟɪɦɢɱɟɫɤɢ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɹ 2, ɜ ɤɨɬɨɪɨɦ 
p2 = 0,1Ɇɉɚ ɢ t2 = 200 0ɋ, ɚ ɡɚɬɟɦ ɜ ɢɡɨɯɨɪɧɨɦ ɩɪɨɰɟɫɫɟ ɧɚɝɪɟɜɚ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ 3, 
ɜ ɤɨɬɨɪɨɦ  ɪ3 = ɪ1  ɢ  t3 = 1400 0ɋ. ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫ1-2-3 ɜ pV - ɢ TS -ɞɢɚɝɪɚɦɦɚɯ. Ɉɩɪɟɞɟ-
ɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, ɢ v ɤɢɫɥɨɪɨɞɚ ɜ ɬɨɱɤɚɯ 1, 2, 3. ȼɵɱɢɫɥɢɬɶ ɭɞɟɥɶɧɵɟ ɪɚɛɨɬɭ, ɬɟɩɥɨɬɭ, 
ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɢ ɷɧɬɪɨɩɢɢ ɜ ɩɪɨɰɟɫɫɚɯ 1-2, 2-3, 1-2-3 ɜ ɰɟɥɨɦ. ɂɡɨɯɨɪɧɵɣ 
ɩɪɨɰɟɫɫ ɪɚɫɫɱɢɬɚɬɶ ɫ ɭɱɟɬɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɩɥɨɟɦɤɨɫɬɢ ɤɢɫɥɨɪɨɞɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ.  

19. Ⱥɡɨɬ ɢɡ ɫɨɫɬɨɹɧɢɹ 1 (t1 = 10000ɋ ɢ p1 = 6Ɇɉɚ) ɜ ɢɡɨɯɨɪɧɨɦ ɩɪɨɰɟɫɫɟ ɨɯɥɚɠɞɚɟɬɫɹ 
ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ t2 = 1000ɋ, ɚ ɡɚɬɟɦ ɢɡɨɬɟɪɦɢɱɟɫɤɢ ɫɠɢɦɚɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɢ 3, ɜ ɤɨɬɨɪɨɦ  
ɪ3 = ɪ1 . ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫɵ 1-2 ɢ 2-3 ɜ pV - ɢ TS -ɞɢɚɝɪɚɦɦɚɯ. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, ɢ 
v ɜ ɬɨɱɤɚɯ 1, 2, 3. ȼɵɱɢɫɥɢɬɶ ɭɞɟɥɶɧɵɟ ɪɚɛɨɬɭ, ɬɟɩɥɨɬɭ, ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɢ 
ɷɧɬɪɨɩɢɢ ɜ ɩɪɨɰɟɫɫɚɯ 1-2, 2-3, 1-2-3 ɜ ɰɟɥɨɦ. ɂɡɨɛɚɪɧɵɣ ɩɪɨɰɟɫɫ ɪɚɫɫɱɢɬɚɬɶ ɫ ɭɱɟɬɨɦ ɡɚ-
ɜɢɫɢɦɨɫɬɢ ɬɟɩɥɨɟɦɤɨɫɬɢ ɜɨɡɞɭɯɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ.  

20. ȼɨɡɞɭɯ ɢɡ ɫɨɫɬɨɹɧɢɹ 1 (t1 = 14000ɋ ɢ p1 = 0,5Ɇɉɚ) ɜ ɢɡɨɛɚɪɧɨɦ ɩɪɨɰɟɫɫɟ ɨɯɥɚɠ-
ɞɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ t2 = 2000ɋ, ɚ ɡɚɬɟɦ ɢɡɨɬɟɪɦɢɱɟɫɤɢ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɢ 3, ɜ 
ɤɨɬɨɪɨɦ  v3 = v1 . ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫɵ 1-2 ɢ 2-3 ɜ pV - ɢ TS -ɞɢɚɝɪɚɦɦɚɯ. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚ-
ɱɟɧɢɹ p, t, ɢ v ɜ ɬɨɱɤɚɯ 1, 2, 3. ȼɵɱɢɫɥɢɬɶ ɭɞɟɥɶɧɵɟ ɪɚɛɨɬɭ, ɬɟɩɥɨɬɭ, ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧ-
ɧɟɣ ɷɧɟɪɝɢɢ ɢ ɷɧɬɪɨɩɢɢ ɜ ɩɪɨɰɟɫɫɚɯ 1-2, 2-3, 1-2-3 ɜ ɰɟɥɨɦ. ɂɡɨɛɚɪɧɵɣ ɩɪɨɰɟɫɫ ɪɚɫɫɱɢ-
ɬɚɬɶ ɫ ɭɱɟɬɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɩɥɨɟɦɤɨɫɬɢ ɜɨɡɞɭɯɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. 

ɋɜɨɣɫɬɜɚ ɩɚɪɚ 

 21. ȼɥɚɠɧɵɣ ɩɚɪ ɚɦɦɢɚɤɚ ɢɡ ɫɨɫɬɨɹɧɢɹ 1 (p1 = 0,615Ɇɉɚ, б1 = 0.2) ɜ ɢɡɨɯɨɪɧɨɦ ɩɪɨ-
ɰɟɫɫɟ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ 2, ɝɞɟ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɚ t2 = 400ɋ. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, 
v, s, u, ɯ ɜ ɫɨɫɬɨɹɧɢɹɯ 1 ɢ 2 ɢ ɭɞɟɥɶɧɭɸ ɬɟɩɥɨɬɭ q ɩɪɨɰɟɫɫɚ. ɉɪɨɰɟɫɫ 1-2 ɩɨɤɚɡɚɬɶ ɜ pV-, 
TS - ɢ ТS -ɞɢɚɝɪɚɦɦɚɯ. 

 22. ȼɥɚɠɧɵɣ ɩɚɪ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɢɡ ɫɨɫɬɨɹɧɢɹ 1 (t1 = −40 0ɋ , б1 = 0.1) ɜ ɢɡɨɯɨɪ-
ɧɨɦ ɩɪɨɰɟɫɫɟ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ 2, ɝɞɟ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɚ t2 = 15 0ɋ. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚ-
ɱɟɧɢɹ p, t, v, s, u, ɯ ɜ ɫɨɫɬɨɹɧɢɹɯ 1 ɢ 2 ɢ ɭɞɟɥɶɧɭɸ ɬɟɩɥɨɬɭ q ɩɪɨɰɟɫɫɚ. ɉɪɨɰɟɫɫ 1-2-3 ɩɨ-
ɤɚɡɚɬɶ ɜ pV -, TS - ɢ ТS –ɞɢɚɝɪɚɦɦɚɯ.  

23. ȼɥɚɠɧɵɣ ɩɚɪ ɯɥɚɞɚɝɟɧɬɚ R12 ɢɡ ɫɨɫɬɨɹɧɢɹ 1 (t1 = 20 0ɋ , б1 = 0,91) ɚɞɢɚɛɚɬɢɱɟɫɤɢ 
ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɟ 2, ɝɞɟ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɚ t2 = −15 0ɋ. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, v, 
s, u, ɯ ɜ ɫɨɫɬɨɹɧɢɹɯ 1 ɢ 2 ɢ ɭɞɟɥɶɧɭɸ ɬɟɩɥɨɬɭ q ɩɪɨɰɟɫɫɚ. ɉɪɨɰɟɫɫ 1-2-3 ɩɨɤɚɡɚɬɶ ɜ pV -, 
TS - ɢ ТS - ɞɢɚɝɪɚɦɦɚɯ. 

 24. ɋɭɯɨɣ ɩɚɪ ɚɦɦɢɚɤɚ ɫ ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ t1 = 50 0ɋ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɯɥɚɠɞɟ-
ɧɢɹ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɨɛɴɟɦɟ ɩɟɪɟɯɨɞɢɬ ɜ ɞɜɭɯɮɚɡɧɨɟ ɫɨɫɬɨɹɧɢɟ 2, ɜ ɤɨɬɨɪɨɦ t2 = 10 0ɋ. 



 

Ɂɚɬɟɦ ɜ ɢɡɨɛɚɪɧɨɦ ɩɪɨɰɟɫɫɟ ɚɦɦɢɚɤ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɹ 3, ɜ ɤɨɬɨɪɨɦ ɫɬɟɩɟɧɶ ɫɭ-
ɯɨɫɬɢ ɚɦɦɢɚɤɚ  б3 = 0.8 . Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, v, s, u, ɯ ɜ ɫɨɫɬɨɹɧɢɹɯ 1 ɢ 2 ɢ ɭɞɟɥɶɧɭɸ 
ɬɟɩɥɨɬɭ q ɩɪɨɰɟɫɫɚ. ɉɪɨɰɟɫɫ 1-2-3 ɩɨɤɚɡɚɬɶ ɜ pV -, TS - ɢ ТS -ɞɢɚɝɪɚɦɦɚɯ.  

25. ȼɥɚɠɧɵɣ ɩɚɪ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɢɡ ɫɨɫɬɨɹɧɢɹ 1 (t1 = 15 0ɋ , б1 = 0.67) ɚɞɢɚɛɚɬɧɨ 
ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɹ 2, ɜ ɤɨɬɨɪɨɦ t2 = −40 0ɋ. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, v, s, u, ɯ ɜ 
ɫɨɫɬɨɹɧɢɹɯ 1 ɢ 2. ɉɪɨɰɟɫɫ 1-2 ɩɨɤɚɡɚɬɶ ɜ pV -, TS - ɢ ТS -ɞɢɚɝɪɚɦɦɚɯ. 

 26. ȼɥɚɠɧɵɣ ɩɚɪ ɚɦɦɢɚɤɚ ɢɡ ɫɨɫɬɨɹɧɢɹ 1 (t1 = 40 0ɋ , б1 = 0.5) ɚɞɢɚɛɚɬɧɨ ɪɚɫɲɢɪɹ-
ɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɟ 2, ɜ ɤɨɬɨɪɨɦ t2 = 10 0ɋ. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, v, s, u, ɯ ɜ ɫɨɫɬɨɹɧɢɹɯ 
1 ɢ 2 ɢ ɭɞɟɥɶɧɭɸ ɬɟɩɥɨɬɭ q ɩɪɨɰɟɫɫɚ. ɉɪɨɰɟɫɫ 1-2 ɩɨɤɚɡɚɬɶ ɜ pV-, TS - ɢ ТS -ɞɢɚɝɪɚɦɦɚɯ.  

 27. ȼɥɚɠɧɵɣ ɩɚɪ ɯɥɚɞɚɝɟɧɬɚ R12 ɢɡ ɫɨɫɬɨɹɧɢɹ 1 (t1 = -15 0ɋ , б1 = 0.3) ɜ ɢɡɨɯɨɪɧɨɦ 
ɩɪɨɰɟɫɫɟ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ 2, ɜ ɤɨɬɨɪɨɦ t2 = 20 0ɋ. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, v, s, u, 
ɯ ɜ ɫɨɫɬɨɹɧɢɹɯ 1 ɢ 2 ɢ ɭɞɟɥɶɧɭɸ ɬɟɩɥɨɬɭ q ɩɪɨɰɟɫɫɚ. ɉɪɨɰɟɫɫ 1-2 ɩɨɤɚɡɚɬɶ ɜ pV-, TS- ɢ ТS- 
ɞɢɚɝɪɚɦɦɚɯ.  

28. ɋɭɯɨɣ ɩɚɪ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɫ ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ t1 = 15 0ɋ ɚɞɢɚɛɚɬɧɨ 
ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɹ 2, ɜ ɤɨɬɨɪɨɦ t2 = -50 0ɋ. Ɂɚɬɟɦ ɜ ɢɡɨɛɚɪɧɨɦ ɩɪɨɰɟɫɫɟ ɨɬɜɨɞɚ 
ɬɟɩɥɨɬɵ ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ 3, ɜ ɤɨɬɨɪɨɦ ɫɬɟɩɟɧɶ ɫɭɯɨɫɬɢ б3 = 0.25. 
Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, v, s, u, ɯ ɜ ɫɨɫɬɨɹɧɢɹɯ 1 ɢ 2 ɢ ɭɞɟɥɶɧɭɸ ɬɟɩɥɨɬɭ  q ɩɪɨɰɟɫɫɚ. 
ɉɪɨɰɟɫɫ 1-2-3 ɩɨɤɚɡɚɬɶ ɜ pV-, TS- ɢ ТS-ɞɢɚɝɪɚɦɦɚɯ. 

 29. ɋɭɯɨɣ ɩɚɪ ɯɥɚɞɚɝɟɧɬɚ R12 ɫ ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ t1 = 30 0ɋ ɚɞɢɚɛɚɬɧɨ ɪɚɫ-
ɲɢɪɹɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɟ 2, ɜ ɤɨɬɨɪɨɦ t2 = -20 0ɋ. Ɂɚɬɟɦ ɜ ɢɡɨɛɚɪɧɨɦ ɩɪɨɰɟɫɫɟ ɨɬɜɨɞɚ ɬɟɩ-
ɥɨɬɵ ɯɥɚɞɚɝɟɧɬ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ 3, ɜ ɤɨɬɨɪɨɦ ɫɬɟɩɟɧɶ ɫɭɯɨɫɬɢ  б3 = 0.3 . Ɉɩɪɟɞɟ-
ɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, v, s, u, ɯ ɜ ɫɨɫɬɨɹɧɢɹɯ 1 ɢ 2 ɢ ɭɞɟɥɶɧɭɸ ɬɟɩɥɨɬɭ q ɩɪɨɰɟɫɫɚ. ɉɪɨɰɟɫɫ 1-
2-3 ɩɨɤɚɡɚɬɶ ɜ pV -, TS - ɢ ТS -ɞɢɚɝɪɚɦɦɚɯ.  

30. ȼɥɚɠɧɵɣ ɩɚɪ ɯɥɚɞɚɝɟɧɬɚ R12 ɢɡ ɫɨɫɬɨɹɧɢɹ 1 (t1 = 15 0ɋ , б1 = 0.1) ɜ ɢɡɨɯɨɪɧɨɦ 
ɩɪɨɰɟɫɫɟ ɩɨɞɜɨɞɚ ɬɟɩɥɨɬɵ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ t2 = 30 0ɋ, ɚ ɡɚɬɟɦ ɜ ɢɡɨɛɚɪɧɨɦ 
ɩɪɨɰɟɫɫɟ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ 3 ɫɨ ɫɬɟɩɟɧɶɸ ɫɭɯɨɫɬɢ б3 = 0.6. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ p, t, 
v, s, u, ɯ ɜ ɫɨɫɬɨɹɧɢɹɯ 1 ɢ 2, ɚ ɬɚɤɠɟ ɭɞɟɥɶɧɭɸ ɬɟɩɥɨɬɭ q ɩɪɨɰɟɫɫɚ. ɉɪɨɰɟɫɫ 1-2-3 ɩɨɤɚɡɚɬɶ 
ɜ pV-, TS- ɢ ТS -ɞɢɚɝɪɚɦɦɚɯ.  

31. ɇɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɡɚɞɚɧɨ ɩɚɪɚɦɟɬɪɚɦɢ p1 = 0,3 Ɇɉɚ  ɢ t1 = 250 
0ɋ. ɂɡ ɷɬɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɚɪ ɨɯɥɚɠɞɚɟɬɫɹ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ ɞɨ ɫɨɫɬɨɹɧɢɹ ɫɭɯɨɝɨ 
ɩɚɪɚ  б2 = 1, ɚ ɡɚɬɟɦ ɚɞɢɚɛɚɬɧɨ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ ɭɞɟɥɶɧɨɝɨ ɨɛɴɟɦɚ v3  = 5 ɦ3/ɤɝ. Ɉɩɪɟɞɟ-
ɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɜ ɫɨɫɬɨɹɧɢɹɯ 1, 2 ɢ3 ɭɞɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɬɵ ɢ ɪɚɛɨɬɭ ɪɚɫɲɢ-
ɪɟɧɢɹ ɩɪɨɰɟɫɫɚ 1-2-3. ɉɪɨɰɟɫɫ 1-2-3 ɩɨɤɚɡɚɬɶ ɜ TS - ɢ ТS -ɞɢɚɝɪɚɦɦɚɯ. 

 32. ɇɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɡɚɞɚɧɨ ɩɚɪɚɦɟɬɪɚɦɢ p1 = 0.1 Ɇɉɚ  ɢ ɯ1 = 
0.9 . ɂɡ ɷɬɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɚɪ ɚɞɢɚɛɚɬɧɨ ɫɠɢɦɚɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɹ ɫɭɯɨɝɨ ɩɚɪɚ  ɯ2 = 1 ɢ ɞɚ-
ɥɟɟ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ t3 = 350 0ɋ. Ɉɩɪɟɞɟɥɢɬɶ ɩɚɪɚ-
ɦɟɬɪɵ ɩɚɪɚ ɜ ɬɨɱɤɚɯ 1, 2, 3, ɭɞɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɬɵ ɢ ɪɚɛɨɬɭ ɪɚɫɲɢɪɟɧɢɹ ɩɪɨɰɟɫɫɚ 
1-2-3. ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫ 1-2-3 ɜ TS- ɢ ТS- ɞɢɚɝɪɚɦɦɚɯ.  

33. ȼɨɞɹɧɨɣ ɩɚɪ ɜ ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢɦɟɟɬ ɩɚɪɚɦɟɬɪɵ p1 = 1,5 Ɇɉɚ  ɢ  ɯ1 =0.76 . 
ɂɡ ɷɬɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɨɛɴɟɦɟ ɩɚɪ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ t2 = 550 0ɋ ɢ 
ɞɚɥɟɟ ɩɪɢ ɧɟɢɡɦɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ ɭɞɟɥɶɧɨɝɨ v3 = 2,0 ɦ3/ɤɝ. Ɉɩɪɟɞɟɥɢɬɶ 
ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɜ ɫɨɫɬɨɹɧɢɹɯ 1, 2 ɢ 3, ɭɞɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɬɵ ɢ ɪɚɛɨɬɭ ɪɚɫɲɢɪɟ-
ɧɢɹ ɩɚɪɚ ɜ ɩɪɨɰɟɫɫɟ 1-2-3. ɉɪɨɰɟɫɫ 1-2-3 ɩɨɤɚɡɚɬɶ ɜ TS- ɢ ТS- ɞɢɚɝɪɚɦɦɚɯ.  

34. ɇɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɡɚɞɚɧɨ ɩɚɪɚɦɟɬɪɚɦɢ t1 = 600 0ɋ ɢ p1 = 3 
Ɇɉɚ. ɂɡ ɷɬɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɚɪ ɚɞɢɚɛɚɬɧɨ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɹ ɫɭɯɨɝɨ ɩɚɪɚ (ɯ2 = 1), ɚ 
ɡɚɬɟɦ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ ɨɯɥɚɠɞɚɟɬɫɹ ɞɨ ɫɬɟɩɟɧɢ ɫɭɯɨɫɬɢ ɯ3 = 0,8 . Ɉɩɪɟɞɟɥɢɬɶ 
ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɜ ɫɨɫɬɨɹɧɢɹɯ 1, 2, 3, ɭɞɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ ɢ ɪɚɛɨɬɭ ɪɚɫɲɢɪɟɧɢɹ 
ɩɪɨɰɟɫɫɚ 1- 2-3. ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫɵ ɜ TS- ɢ ТS- ɞɢɚɝɪɚɦɦɚɯ.  

35. ȼɨɞɹɧɨɣ ɩɚɪ ɢɡ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫ p1 = 2,0 Ɇɉɚ ɢ t1 = 600 0ɋ (ɩɪɢ ɩɨɫɬɨɹɧ-
ɧɨɦ ɨɛɴɟɦɟ) ɨɯɥɚɠɞɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ t2 = 300 0ɋ, ɚ ɡɚɬɟɦ ɚɞɢɚɛɚɬɧɨ ɩɟɪɟɜɨɞɢɬɫɹ ɜ 
ɫɨɫɬɨɹɧɢɟ 3 ɫɨ ɫɬɟɩɟɧɶɸ ɫɭɯɨɫɬɢ ɯ3 = 0,9 . Ɉɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɜ ɫɨɫɬɨɹɧɢɹɯ 1, 2 
ɢ 3, ɭɞɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɬɵ ɢ ɪɚɛɨɬɭ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɩɪɨɰɟɫɫɟ 1-2-3. ɉɪɨɰɟɫɫ 
1-2-3 ɩɨɤɚɡɚɬɶ ɜ TS- ɢ ТS- ɞɢɚɝɪɚɦɦɚɯ.  

36. ȼɨɞɹɧɨɣ ɩɚɪ ɜ ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢɦɟɟɬ ɩɚɪɚɦɟɬɪɵ p1 = 0,01 Ɇɉɚ ɢ ɯ1 = 0,9. 
ɂɡ ɷɬɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɚɪ ɚɞɢɚɛɚɬɧɨ ɫɠɢɦɚɟɬɫɹ ɞɨ ɞɚɜɥɟɧɢɹ p2 = 2,0 Ɇɉɚ ɢ ɡɚɬɟɦ ɩɪɢ ɩɨ-
ɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ ɨɯɥɚɠɞɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ t2 = 250 0ɋ. Ɉɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ɩɚ-



 

ɪɚ ɜ ɫɨɫɬɨɹɧɢɹɯ 1, 2 ɢ 3 ɭɞɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɬɵ ɢ ɪɚɛɨɬɭ ɪɚɫɲɢɪɟɧɢɹ ɩɪɨɰɟɫɫɚ 1-
2-3. ɉɪɨɰɟɫɫ 1-2-3 ɩɨɤɚɡɚɬɶ ɜ TS- ɢ ТS- ɞɢɚɝɪɚɦɦɚɯ.  

37. ɇɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɡɚɞɚɧɨ ɩɚɪɚɦɟɬɪɚɦɢ t1 = 550 0ɋ ɢ p1 = 2 
Ɇɉɚ. ɂɡ ɷɬɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ ɩɚɪ ɩɟɪɟɯɨɞɢɬ ɜ ɞɜɭɯɮɚɡɧɨɟ ɫɨɫɬɨɹ-
ɧɢɟ ɫ ɯ2 = 0,8. Ɉɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɜ ɧɚɱɚɥɶɧɨɦ ɢ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɹɯ, ɭɞɟɥɶ-
ɧɭɸ ɪɚɛɨɬɭ ɫɠɚɬɢɹ. ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫ ɜ TS- ɢ ТS- ɞɢɚɝɪɚɦɦɚɯ. 

 38. ɋɭɯɨɣ ɧɚɫɵɳɟɧɧɵɣ ɜɨɞɹɧɨɣ ɩɚɪ ɫ ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ t1 = 160 0ɋ ɚɞɢɚɛɚɬ-
ɧɨ ɫɠɢɦɚɟɬɫɹ ɬɚɤ, ɱɬɨ ɨɛɴɟɦ ɩɚɪɚ ɭɦɟɧɶɲɚɟɬɫɹ ɜ 10 ɪɚɡ. Ɉɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɜ 
ɧɚɱɚɥɶɧɨɦ ɢ ɤɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧɢɹɯ, ɭɞɟɥɶɧɭɸ ɪɚɛɨɬɭ ɫɠɚɬɢɹ ɢ ɢɡɦɟɧɟɧɢɟ ɷɧɬɚɥɶɩɢɢ ɩɚɪɚ 
ɜ ɩɪɨɰɟɫɫɟ. ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫ ɜ TS- ɢ ТS- ɞɢɚɝɪɚɦɦɚɯ. 

 39. ȼɨɞɹɧɨɣ ɩɚɪ ɫ ɧɚɱɚɥɶɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ p1 = 0,005 Ɇɉɚ ɢ t1 = 150 0ɋ ɫɠɢɦɚɟɬɫɹ 
ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɩɟɪɟɯɨɞɢɬ ɜ ɞɜɭɯɮɚɡɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫɨ ɫɬɟɩɟɧɶɸ ɫɭɯɨɫɬɢ ɯ2 
= 0,9 . Ɉɩɪɟɞɟɥɢɬɶ ɧɚɱɚɥɶɧɵɟ ɢ ɤɨɧɟɱɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ, ɭɞɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ 
ɢ ɪɚɛɨɬɭ ɫɠɚɬɢɹ ɩɪɨɰɟɫɫɚ. ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫɵ ɜTS- ɢ ТS- ɞɢɚɝɪɚɦɦɚɯ.  

40. ɇɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɡɚɞɚɧɨ ɩɚɪɚɦɟɬɪɚɦɢ p1 = 0,26 Ɇɉɚ  ɢ t1 = 
250 0ɋ. ɂɡ ɷɬɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɚɪ ɨɯɥɚɠɞɚɟɬɫɹ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ ɞɨ ɫɨɫɬɨɹɧɢɹ ɫɭɯɨ-
ɝɨ ɩɚɪɚ ɯ2 = 1, ɚ ɡɚɬɟɦ ɚɞɢɚɛɚɬɧɨ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ ɭɞɟɥɶɧɨɝɨ ɨɛɴɟɦɚ v3  = 10 ɦ3/ɤɝ. Ɉɩɪɟ-
ɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɜ ɫɨɫɬɨɹɧɢɢ 1, 2, 3, ɭɞɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ ɢ ɪɚɛɨɬɭ ɪɚɫ-
ɲɢɪɟɧɢɹ ɩɪɨɰɟɫɫɚ. 1-2-3. ɉɨɤɚɡɚɬɶ ɩɪɨɰɟɫɫɵ ɜ TS- ɢ ТS- ɞɢɚɝɪɚɦɦɚɯ. 

ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ 

41. ȼ ɢɞɟɚɥɶɧɭɸ ɫɭɲɢɥɶɧɭɸ ɤɚɦɟɪɭ ɩɨɞɚɟɬɫɹ 50 ɤɝ/ɫ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢ ɩɚɪɚ-
ɦɟɬɪɚɯ W1 = 5% ɢ t1 = 90 0ɋ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɚɦɟɪɵ W2 = 
60% . Ɉɩɪɟɞɟɥɢɬɶ ɦɚɫɫɨɜɵɣ ɢ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɚɦɟɪɵ. 
ɉɪɢɧɹɬɶ ɞɚɜɥɟɧɢɟ ɜ ɤɚɦɟɪɟ ȼ = 0,1 Ɇɉɚ. Ɂɚɞɚɱɭ ɪɟɲɢɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ СН- ɞɢɚɝɪɚɦ-
ɦɵ ɢ ɩɪɢɜɟɫɬɢ ɫɯɟɦɭ ɪɟɲɟɧɢɹ.  

42. Ɉɩɪɟɞɟɥɢɬɶ ɦɚɫɫɨɜɵɣ ɢ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɜ ɢɞɟɚɥɶ-
ɧɭɸ ɫɭɲɢɥɶɧɭɸ ɤɚɦɟɪɭ, ɟɫɥɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɜ ɤɚɦɟɪɟ ɢɫɩɚɪɹɟɬɫɹ 10 ɤɝ ɜɨɞɵ ɜ ɫɟɤɭɧɞɭ, ɩɚ-
ɪɚɦɟɬɪɵ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɚɦɟɪɵ   W2 = 60%  ɢ t2 = 45 0ɋ, ɚ ɢɡɦɟɧɟɧɢɟ 
ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɜɨɡɞɭɯɚ ɜ ɤɚɦɟɪɟ ∆Н = 20 ɝ/(ɤɝ ɫɭɯ. ɜɨɡɞ.). ɉɪɢɧɹɬɶ ɞɚɜɥɟɧɢɟ ɜ ɤɚɦɟɪɟ ȼ 
= 0,1 Ɇɉɚ. Ɂɚɞɚɱɭ ɪɟɲɢɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ СН- ɞɢɚɝɪɚɦɦɵ ɢ ɩɪɢɜɟɫɬɢ ɫɯɟɦɭ ɪɟɲɟɧɢɹ.  

43. ȼ ɫɭɲɢɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɩɨɞɚɟɬɫɹ 50 ɤɝ/ɫ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ȼ1 = 
0,1 Ɇɉɚ, W1 = 40% ɢ t1 = 25 0ɋ. Ɉɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ 
ɜ ɭɫɬɚɧɨɜɤɭ ɢ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɢɫɩɚɪɹɸɳɟɣɫɹ ɢɡ ɜɵɫɭɲɢɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɫɟɤɭɧɞɭ, 
ɟɫɥɢ ɢɡɦɟɧɟɧɢɟ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɜɨɡɞɭɯɚ ɜ ɭɫɬɚɧɨɜɤɟ ∆Н =19 ɝ ɧɚ 1 ɤɝ ɫɭɯɨɝɨ ɜɨɡɞɭɯɚ.  

44. ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɩɨɫɬɭɩɚɟɬ ɜ ɢɞɟɚɥɶɧɭɸ ɫɭɲɢɥɶɧɭɸ ɤɚɦɟɪɭ ɩɪɢ W1 = 10%  ɢ t1 = 
70 0ɋ  ɢ ɜɵɯɨɞɢɬ ɢɡ ɤɚɦɟɪɵ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ W2 = 90%. ɉɪɢɧɹɜ ɞɚɜɥɟɧɢɟ ɜ 
ɤɚɦɟɪɟ ȼ = 0,1 Ɇɉɚ, ɨɩɪɟɞɟɥɢɬɶ ɩɥɨɬɧɨɫɬɶ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɚɦɟɪɵ ɢ ɤɨ-
ɥɢɱɟɫɬɜɨ ɫɭɯɨɝɨ ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɢɫɩɚɪɟɧɢɹ 1000 ɤɝ ɜɨɞɵ ɢɡ ɜɵɫɭɲɢɜɚɟɦɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. ɉɪɢ ɪɚɫɱɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ СН- ɞɢɚɝɪɚɦɦɭ ɢ ɩɪɢɜɟɫɬɢ ɫɯɟɦɭ ɪɟɲɟɧɢɹ.  

45. ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɧɚ ɜɯɨɞɟ ɜ ɢɞɟɚɥɶɧɭɸ ɫɭɲɢɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɢɦɟɟɬ ɨɬɧɨɫɢɬɟɥɶ-
ɧɭɸ ɜɥɚɠɧɨɫɬɶ W1 = 50%  ɢ ɬɟɦɩɟɪɚɬɭɪɭ ɢ t1 = 15 0ɋ. ȼ ɤɚɥɨɪɢɮɟɪɟ ɨɧ ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɞɨ ɢ 
t2 = 90 0ɋ. Ɂɚɬɟɦ ɜ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɟ ɜɨ ɜɥɚɠɧɵɣ ɜɨɡɞɭɯ ɢɫɩɚɪɹɟɬɫɹ ɜɨɞɚ ɜ ɤɨɥɢɱɟɫɬɜɟ 
20 ɝ ɧɚ 1 ɤɝ ɫɭɯɨɝɨ ɜɨɡɞɭɯɚ. ɉɪɢɧɹɜ ɞɚɜɥɟɧɢɟ ɜ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɟ ȼ = 0,1 Ɇɉɚ, ɨɩɪɟɞɟ-
ɥɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɩɥɨɬɧɨɫɬɶ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɵ ɢ ɪɚɫ-
ɯɨɞ ɬɟɩɥɨɬɵ ɧɚ ɢɫɩɚɪɟɧɢɹ 1 ɤɝ. Ɂɚɞɚɱɭ ɪɟɲɢɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ СН- ɞɢɚɝɪɚɦɦɵ ɢ ɩɪɢ-
ɜɟɫɬɢ ɫɯɟɦɭ ɪɟɲɟɧɢɹ. 

46. ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɧɚ ɜɯɨɞɟ ɜ ɫɭɲɢɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɢɦɟɟɬ ɩɚɪɚɦɟɬɪɵ W1 = 50% ɢ 
t1 = 15 0ɋ. Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ М ɦ V 3 1 = 50 . Ɉɩɪɟɞɟɥɢɬɶ ɤɨɥɢ-
ɱɟɫɬɜɨ ɜɨɞɵ, ɢɫɩɚɪɹɟɦɨɣ ɷɬɢɦ ɜɨɡɞɭɯɨɦ ɜ ɫɟɤɭɧɞɭ ɢɡ ɜɵɫɭɲɢɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɟɫɥɢ 
ɢɡɦɟɧɟɧɢɟ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɜ ɤɚɦɟɪɟ ∆Н = 20ɝ ɧɚ 1 ɤɝ ɫɭɯɨɝɨ ɜɨɡɞɭɯɚ. Ɂɚɞɚɱɭ ɪɟɲɢɬɶ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ СН - ɞɢɚɝɪɚɦɦɵ. ɉɪɢɧɹɬɶ ɞɚɜɥɟɧɢɟ ȼ = 0,1 Ɇɉɚ.  

47. Ɉɩɪɟɞɟɥɢɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɜ ɫɭ-
ɲɢɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɞɥɹ ɢɫɩɚɪɟɧɢɹ ɢɡ ɦɚɬɟɪɢɚɥɚ 10 ɤɝ ɜɨɞɵ ɜ ɫɟɤɭɧɞɭ, ɟɫɥɢ ɩɚɪɚɦɟɬɪɵ 
ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɜ ɭɫɬɚɧɨɜɤɭ W1 = 40%  ɢ t1 = 25 0ɋ, ɚ ɢɡɦɟɧɟɧɢɟ ɜɥɚɝɨɫɨɞɟɪ-
ɠɚɧɢɹ ɜɨɡɞɭɯɚ ɜ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɟ ɫɨɫɬɚɜɥɹɟɬ ∆Н = 20 ɝ/(ɤɝ ɫɭɯ. ɜɨɡɞ). ɉɪɢɧɹɬɶ ɞɚɜɥɟɧɢɟ 
ȼ = 0,1 Ɇɉɚ.  



 

48. Ɋɚɫɯɨɞ ɫɭɯɨɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɢɞɟɚɥɶɧɭɸ ɫɭɲɢɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɫɨɫɬɚɜɥɹɟɬ 50 
ɤɝ/ɫ. Ɉɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɜ ɭɫɬɚɧɨɜɤɭ, ɧɚ ɜɯɨɞɟ ɜ 
ɫɭɲɢɥɶɧɭɸ ɤɚɦɟɪɭ ɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɟɟ, ɟɫɥɢ W1 = 40%, t1 = 20 0ɋ, t2 = 80 0ɋ ɢ W3 = 80%. 
ɉɪɢɧɹɬɶ ɞɚɜɥɟɧɢɟ ȼ = 0,1 Ɇɉɚ. Ɂɚɞɚɱɭ ɪɟɲɢɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ СН- ɞɢɚɝɪɚɦɦɵ.  

49. ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɩɨɫɬɭɩɚɟɬ ɜ ɫɭɲɢɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɫ ɩɚɪɚɦɟɬɪɚɦɢ t1 = 25 0ɋ ɢ W1 
= 80%, ɚ ɜɵɯɨɞɢɬ ɢɡ ɧɟɟ ɫ ɩɚɪɚɦɟɬɪɚɦɢ t2 = 55 0ɋ ɢ W2 = 50%. Ɉɩɪɟɞɟɥɢɬɶ ɦɚɫɫɨɜɵɣ ɢ 
ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɭɫɬɚɧɨɜɤɢ, ɟɫɥɢ ɢɡ ɜɵɫɭɲɢɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɢɫɩɚɪɹɟɬɫɹ 2,8 ɤɝ ɜɨɞɵ ɜ ɫɟɤɭɧɞɭ. ɉɪɢɧɹɬɶ ɞɚɜɥɟɧɢɟ ȼ = 0,1 Ɇɉɚ. Ɂɚɞɚɱɭ ɪɟɲɢɬɶ ɫ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ СН- ɞɢɚɝɪɚɦɦɵ. 

 50. ȼɥɚɠɧɵɣ ɜɨɡɞɭɯ ɦɚɫɫɨɣ 5 ɤɝ ɫ ɩɚɪɚɦɟɬɪɚɦɢ t1 = 10 0ɋ ɢ W1 = 70%, ɚɞɢɚɛɚɬɧɨ 
ɫɦɟɲɢɜɚɟɬɫɹ ɫ 10 ɤɝ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ t2 = 60 0ɋ ɢ W2 = 40%. Ɉɩɪɟ-
ɞɟɥɢɬɶ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ, ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɜɥɚɠɧɨɫɬɶ, ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɩɥɨɬɧɨɫɬɶ ɨɛɪɚɡɨ-
ɜɚɜɲɟɝɨɫɹ ɩɪɢ ɫɦɟɲɟɧɢɢ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ. ɉɪɢɧɹɬɶ ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɞɨ ɢ ɩɨɫɥɟ ɫɦɟ-
ɲɟɧɢɹ ȼ = 0,1 Ɇɉɚ.  

51. Ʉ ɫɨɩɥɭ ɩɚɪɰɢɚɥɶɧɨɣ ɝɚɡɨɜɨɣ ɬɭɪɛɢɧɵ ɩɨɞɜɨɞɹɬɫɹ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɫ 
ɧɚɱɚɥɶɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɪ1 = 1,3 Ɇɉɚ  ɢ t1 = 550 0ɋ. ȼ ɫɨɩɥɟ ɞɚɜɥɟɧɢɟ ɩɨɧɢɠɚɟɬɫɹ ɞɨ ɪ2 
= 0,2 Ɇɉɚ. ɉɨɬɟɪɹɦɢ ɧɚɩɨɪɚ ɩɪɟɧɟɛɪɟɱɶ. ɋɱɢɬɚɹ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɢɞɟɚɥɶɧɵɦ ɝɚɡɨɦ ɫ R 
= 280 Ⱦɠ/(ɤɝ Ʉ) ɢ Ф = 1,33, ɨɩɪɟɞɟɥɢɬɶ:  

1) ɤɚɤɨɣ ɬɢɩ ɫɨɩɥɚ ɩɪɢɦɟɧɟɧ ɜ ɬɭɪɛɢɧɟ;  
2) ɩɚɪɚɦɟɬɪɵ ɢ ɫɤɨɪɨɫɬɶ ɝɚɡɚ ɜ ɜɵɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɨɩɥɚ;  
3) ɪɚɫɯɨɞ ɝɚɡɚ, ɟɫɥɢ ɦɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɫɨɩɥɚ Нmin = 10ɦɦ .  

Ɍɟɫɬ ɞɥɹ ɫɚɦɨɤɨɧɬɪɨɥɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ɍɟɩɥɨɮɢɡɢɤɚ» 

 

1. ȼ ɢɡɨɯɨɪɧɨɦ ɩɪɨɰɟɫɫɟ ɜɨɡɞɭɯ ɧɚɝɪɟɜɚɟɬɫɹ ɧɚ 100 ɨɋ. Ɉɩɪɟɞɟɥɢɬɟ ɤɨɧɟɱɧɨɟ ɞɚɜɥɟ-
ɧɢɟ - Ɋ2, ɟɫɥɢ ɧɚɱɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ: ɞɚɜɥɟɧɢɟ Ɋ1 = 3 ɛɚɪɚ, ɬɟɦɩɟɪɚɬɭɪɚ t1 = 27 ɨɋ. 
ȼɵɛɟɪɢɬɟ ɩɪɚɜɢɥɶɧɵɣ ɜɚɪɢɚɧɬ ɨɬɜɟɬɚ.  
1. Ɋ2 = 3 ɛɚɪɚ; 2. Ɋ2 = 4 ɛɚɪɚ; 3. Ɋ2 = 5 ɛɚɪ; 4. Ɋ2 = 6 ɛɚɪ. 

 

2. ȼ ɨɛɪɚɬɢɦɨɦ ɢɡɨɬɟɪɦɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɪɚɫɲɢɪɟɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t = 227 ɨɋ ɤ 
ɪɚɛɨɱɟɦɭ ɬɟɥɭ ɩɨɞɜɨɞɢɬɫɹ ɬɟɩɥɨɬɚ Q = 2,5 ɆȾɠ. Ɉɩɪɟɞɟɥɢɬɟ ɢɡɦɟɧɟɧɢɟ ɷɧɬɪɨɩɢɢ 
ɜ ɩɪɨɰɟɫɫɟ. ȼɵɛɟɪɢɬɟ ɩɪɚɜɢɥɶɧɵɣ ɜɚɪɢɚɧɬ ɨɬɜɟɬɚ. 
1. S2 – S1 = 2 ɤȾɠ/Ʉ; 2. S2 – S1 = 3 ɤȾɠ/Ʉ; 3. S2 – S1 = 4 ɤȾɠ/Ʉ; 4. S2 – S1 = 5 

ɤȾɠ/Ʉ. 

 
3. Ɉɩɪɟɞɟɥɢɬɟ ɪɚɛɨɬɭ ɨɛɪɚɬɢɦɨɝɨ ɰɢɤɥɚ Ʉɚɪɧɨ, ɟɫɥɢ ɬɟɩɥɨɬɚ ɜ ɤɨɥɢɱɟɫɬɜɟ Q1 = 1 ɤȾɠ 

ɩɨɞɜɨɞɢɬɫɹ ɤ ɪɚɛɨɱɟɦɭ ɬɟɥɭ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t1 = 327 ɨɋ, ɚ ɨɬɜɨɞ ɬɟɩɥɨɬɵ ɨɫɭɳɟ-
ɫɬɜɥɹɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t2 = 27 ɨɋ. ȼɵɛɟɪɢɬɟ ɩɪɚɜɢɥɶɧɵɣ ɜɚɪɢɚɧɬ ɨɬɜɟɬɚ. 
1. L = 2 ɤȾɠ; 2. L = 1,5 ɤȾɠ; 3. L = 1 ɤȾɠ; 4. L = 0,5 ɤȾɠ.  
 

4. Ɉɩɪɟɞɟɥɢɬɟ ɷɧɬɚɥɶɩɢɸ ɜɥɚɠɧɨɝɨ ɩɚɪɚ ɩɪɢ ɫɬɟɩɟɧɢ ɫɭɯɨɫɬɢ x = 0,5, ɟɫɥɢ ɷɧɬɚɥɶɩɢɹ 
ɧɚɫɵɳɟɧɧɨɣ ɠɢɞɤɨɫɬɢ i’ = 350 ɄȾɠ/ɤɝ, ɚ ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ r = 2300 ɄȾɠ/ɤɝ. 
1. i = 1600 ɄȾɠ/ɤɝ; 2. i = 1500 ɄȾɠ/ɤɝ; 3. i = 1400 ɄȾɠ/ɤɝ; 4. i = 1300 ɄȾɠ/ɤɝ. 

 

5. Ɉɩɪɟɞɟɥɢɬɟ ɬɟɪɦɢɱɟɫɤɢɣ ɄɉȾ ɰɢɤɥɚ Ɋɟɧɤɢɧɚ ɛɟɡ ɭɱɟɬɚ ɧɚɫɨɫɚ, ɟɫɥɢ ɷɧɬɚɥɶɩɢɢ 
ɩɚɪɚ: ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ i1 = 3400 ɄȾɠ/ɤɝ, ɩɨɫɥɟ ɬɭɪɛɢɧɵ i2 = 1800 ɄȾɠ/ɤɝ, ɚ ɷɧɬɚɥɶɩɢɹ 
ɤɨɧɞɟɧɫɚɬɚ i2’ = 200 ɄȾɠ/ɤɝ. 
1. ɄɉȾ = 0,4;  2. ɄɉȾ = 0,45; 3. ɄɉȾ = 0,5; 4. ɄɉȾ = 0,55/ 

 

6. Ɉɩɪɟɞɟɥɢɬɟ ɚɛɫɨɥɸɬɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɄɉȾ ɬɭɪɛɢɧɵ, ɟɫɥɢ ɟɟ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɜɧɭɬ-
ɪɟɧɧɢɣ ɄɉȾ ɪɚɜɟɧ 0,9, ɚ ɬɟɪɦɢɱɟɫɤɢɣ ɄɉȾ ɰɢɤɥɚ Ɋɟɧɤɢɧɚ ɫɨɫɬɚɜɥɹɟɬ 40 %. 
1. Ⱥɛɫ. ɜɧ. ɄɉȾ = 0,36; 2. Ⱥɛɫ. ɜɧ. ɄɉȾ = 0,34; 3. Ⱥɛɫ. ɜɧ. ɄɉȾ = 0,32; 4. Ⱥɛɫ. ɜɧ. 

ɄɉȾ = 0,30. 
 



 

7.  Ⱦɥɹ ɚɞɢɚɛɚɬɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɩɪɚɜɟɞɥɢɜɨ ɫɨɨɬɧɨɲɟɧɢɟ: 
1. (P1/P2) = (V2/V1)k;  2. (P2/P1) = (V2/V1)k; 3. (P2/P1) = (V2/V1)1/k; 4. (P1/P2) = (V2/V1)1/k

. 

 

8. ȼ ɚɞɢɚɛɚɬɧɨɦ ɩɪɨɰɟɫɫɟ ɪɚɫɲɢɪɟɧɢɹ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ ɫɨɜɟɪɲɚɟɬɫɹ ɪɚɛɨɬɚ, ɨɩɪɟ-
ɞɟɥɹɟɦɚɹ ɜɵɪɚɠɟɧɢɟɦ: 
1. L = R(T2 - T1); 2. L = Cp(T2 - T1); 3. L = Cn(T2 - T1); 4. L = Cv(T1 - T2). 

 

9. Ɍɟɩɥɨɬɚ ɩɨɥɢɬɪɨɩɧɨɝɨ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɨɞɧɨɦɭ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɵɪɚɠɟ-
ɧɢɣ: 
1. q = Cv(T2 - T1); 2. q = Cp(T2 - T1); 3. q = Cn(T2 - T1); 4. q = R(T2 - T1). 

 

10. Ɍɟɩɥɨɟɦɤɨɫɬɶ ɩɨɥɢɬɪɨɩɧɨɝɨ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (n – ɩɨɤɚɡɚɬɟɥɶ 
ɩɨɥɢɬɪɨɩɵ, k – ɩɨɤɚɡɚɬɟɥɶ ɚɞɢɚɛɚɬɵ): 
1. ɋn = Cv(n - 1)/(n - k); 2. ɋn = Cv(n - k)/(n - 1); 3. ɋn = Cv(k - n)/(n - 1); 4. ɋn = Cv(n - k)/(1 

- n). 

 

11. Ʉɨɷɮɮɢɰɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɰɢɤɥɚ – ɷɬɨ: 
1. Ɉɬɧɨɲɟɧɢɟ ɫɨɜɟɪɲɚɟɦɨɣ ɪɚɛɨɬɵ ɤ ɩɨɞɜɟɞɟɧɧɨɣ ɬɟɩɥɨɬɟ; 
2. Ɉɬɧɨɲɟɧɢɟ ɫɨɜɟɪɲɚɟɦɨɣ ɪɚɛɨɬɵ ɤ ɨɬɜɟɞɟɧɧɨɣ ɬɟɩɥɨɬɟ; 
3. Ɉɬɧɨɲɟɧɢɟ ɨɬɜɟɞɟɧɧɨɣ ɬɟɩɥɨɬɵ ɤ ɩɨɞɜɟɞɟɧɧɨɣ; 
4. Ɉɬɧɨɲɟɧɢɟ ɩɨɞɜɟɞɟɧɧɨɣ ɬɟɩɥɨɬɵ ɤ ɫɨɜɟɪɲɚɟɦɨɣ ɪɚɛɨɬɟ. 

 

12. Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ ɄɉȾ ɰɢɤɥɚ Ʉɚɪɧɨ, ɫɨɜɟɪɲɚɟɦɨɝɨ ɦɟɠɞɭ ɞɜɭɦɹ ɢɫɬɨɱɧɢɤɚɦɢ 
ɬɟɩɥɨɬɵ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɄɉȾ ɥɸɛɨɝɨ ɞɪɭɝɨɝɨ ɰɢɤɥɚ, ɫɨɜɟɪɲɚɟɦɨɝɨ ɦɟɠɞɭ ɬɟɦɢ ɠɟ 
ɢɫɬɨɱɧɢɤɚɦɢ, ɜɫɟɝɞɚ: 
1. Ɇɟɧɶɲɟ; 2. Ɋɚɜɟɧ; 3. Ȼɨɥɶɲɟ; 4. ɇɟ ɛɨɥɶɲɟ. 

 

13. ɋɨɜɦɟɫɬɧɨɟ ɜɵɪɚɠɟɧɢɟ I ɢ II ɡɚɤɨɧɨɜ ɬɟɪɦɨɞɢɧɚɦɢɤɢ ɢɦɟɟɬ ɜɢɞ: 
1. Tds = du + pdv; 2. Tds  du + pdv; 3. Tds  du + pdv; 4. Tds  du + pdv.  

 

14. ɂɡɦɟɧɟɧɢɟ ɷɧɬɪɨɩɢɢ ɜ ɧɟɨɛɪɚɬɢɦɨɦ ɚɞɢɚɛɚɬɧɨɦ ɩɪɨɰɟɫɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟ-
ɧɢɟɦ: 
1. s2 – s1 < 0; 2. s2 – s1 > 0; 3. s2 – s1 = 0; 4. s2 – s1  0. 

 

15. ɍɪɚɜɧɟɧɢɟ ȼɚɧ-ɞɟɪ-ȼɚɚɥɶɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ:  

1. (p + a)(v – b) = RT; 2. (p + a/v)(v – b) = RT; 3. (p + a/v2)(v – b) = RT; 4. (p + a)(v – 

b/v2) = RT. 

 

16. ɉɪɨɰɟɫɫ ɜɨɞɹɧɨɝɨ ɩɚɪɚ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɝɪɚɮɢɤɟ, ɹɜɥɹɟɬɫɹ: 
 

 

 

 

 

 

1. ɂɡɨɯɨɪɧɵɦ; 2. ɂɡɨɛɚɪɧɵɦ; 3. ɂɡɨɬɟɪɦɢɱɟɫɤɢɦ; 4. ɉɨɥɢɬɪɨɩɧɵɦ. 
 

17. ȿɫɥɢ ɜɥɚɠɧɵɣ ɜɨɡɞɭɯ ɨɯɥɚɠɞɚɬɶ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɢ, ɬɨ ɟɝɨ ɨɬɧɨɫɢ-
ɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ…: 
1. ɇɟ ɢɡɦɟɧɹɟɬɫɹ; 2. ɍɦɟɧɶɲɚɟɬɫɹ; 3. ɍɜɟɥɢɱɢɜɚɟɬɫɹ; 4. ɂɡɦɟɧɹɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ. 

Т 

S 

1. 

2. 



 

 

18. ȿɫɥɢ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɭɜɟɥɢɱɢɜɚɬɶ ɟɝɨ ɨɬɧɨɫɢɬɟɥɶ-
ɧɭɸ ɜɥɚɠɧɨɫɬɶ, ɬɨ ɩɨɤɚɡɚɧɢɹ ɫɭɯɨɝɨ – tc ɢ ɦɨɤɪɨɝɨ – tm ɬɟɪɦɨɦɟɬɪɨɜ ɛɭɞɭɬ ɢɡɦɟ-
ɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
1. tc ɢ tm – ɭɦɟɧɶɲɚɬɫɹ;  2. tc ɧɟ ɢɡɦɟɧɢɬɫɹ, tm – ɭɜɟɥɢɱɢɬɫɹ; 3. tc ɧɟ ɢɡɦɟɧɢɬɫɹ, tm – 

ɭɦɟɧɶɲɢɬɫɹ; 4. tc ɢ tm – ɭɜɟɥɢɱɚɬɫɹ. 
 

19. Ʉɚɤɨɟ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɪɚɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬ ɜɬɨɪɨɟ ɧɚɱɚɥɨ ɬɟɪɦɨɞɢɧɚɦɢɤɢ? 

1. dS = dQ/T; 2. dS  dQ/T; 3. dS  dQ/T; 4. dS < dQ/T. 

 

20. ȼ ɤɚɤɨɦ ɢɡ ɩɪɨɰɟɫɫɨɜ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ ɬɟɩɥɨɬɚ ɪɚɜɧɚ ɢɡɦɟɧɟɧɢɸ ɷɧɬɚɥɶɩɢɢ? 

1. ɂɡɨɛɚɪɧɨɦ;  2. ɂɡɨɬɟɪɦɢɱɟɫɤɨɦ; 3. ɂɡɨɯɨɪɧɨɦ; 4. Ⱥɞɢɚɛɚɬɧɨɦ. 
 

21. ɉɪɢ ɚɞɢɚɛɚɬɧɨɦ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɢ ɩɨɬɨɤɚ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɟɝɨ …: 
1. Эɧɬɪɨɩɢɹ; 2. Эɧɬɚɥɶɩɢɹ; 3. ȼɧɭɬɪɟɧɧɹɹ ɷɧɟɪɝɢɹ; 4. ɍɞɟɥɶɧɵɣ ɨɛɴɟɦ. 

 

22. Ʉɚɤɨɣ ɩɪɨɰɟɫɫ ɫɠɚɬɢɹ ɝɚɡɚ ɜ ɤɨɦɩɪɟɫɫɨɪɟ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɧ: 
1. Ⱥɞɢɚɛɚɬɧɵɣ; 2. ɉɨɥɢɬɪɨɩɧɵɣ; 3. ɂɡɨɬɟɪɦɢɱɟɫɤɢɣ; 4. ɂɡɨɯɨɪɧɵɣ. 

 
23. ȼ ɰɢɤɥɟ Ɉɬɬɨ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɬɟɩɥɨɬɚ ɩɨɞɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ 

ɩɪɨɰɟɫɫɟ: 
1. ɂɡɨɛɚɪɧɨɦ; 2. ɂɡɨɯɨɪɧɨɦ;  3. ɂɡɨɬɟɪɦɢɱɟɫɤɨɦ; 4. Ⱥɞɢɚɛɚɬɧɨɦ. 

 

24. ȼ ɰɢɤɥɟ Ⱦɢɡɟɥɹ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɬɟɩɥɨɬɚ ɩɨɞɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ 
ɩɪɨɰɟɫɫɟ: 
1. ɂɡɨɛɚɪɧɨɦ; 2. ɂɡɨɯɨɪɧɨɦ; 3. ɂɡɨɬɟɪɦɢɱɟɫɤɢɣ; 4. Ⱥɞɢɚɛɚɬɧɨɦ. 

 

25. ɋɪɚɜɧɢɜɚɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɄɉȾ) ɞɜɭɯ ɰɢɤɥɨɜ ɞɜɢɝɚɬɟɥɹ 
ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ  ɫ ɩɨɞɜɨɞɨɦ ɬɟɩɥɨɬɵ: ɚ) ɩɪɢ V = conts ɢ ɛ) ɩɪɢ P = const, ɩɪɢ 
ɨɞɢɧɚɤɨɜɵɯ ɫɬɟɩɟɧɹɯ ɫɠɚɬɢɹ. ȼɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬ ɨɬɜɟɬɚ: 
1. ɄɉȾ ɚ) < ɄɉȾ ɛ); 2. ɄɉȾ ɚ) = ɄɉȾ ɛ); 3. ɄɉȾ ɚ)  ɄɉȾ ɛ); 4. ɄɉȾ ɚ) > ɄɉȾ ɛ). 

 
26. Ʉɚɤ ɜɥɢɹɟɬ ɫɧɢɠɟɧɢɟ ɫɬɟɩɟɧɢ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɝɚɡɨɬɭɪɛɢɧɧɨɣ ɭɫɬɚɧɨɜɤɟ ɧɚ 

ɟɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ ɄɉȾ?  
1. ɇɟ ɜɥɢɹɟɬ; 2. ɍɜɟɥɢɱɢɜɚɟɬ; 3. ɇɟɡɧɚɱɢɬɟɥɶɧɨ; 4. ɍɦɟɧɶɲɚɟɬ. 

 

27. ɉɚɪɨɫɢɥɨɜɚɹ ɭɫɬɚɧɨɜɤɚ, ɪɚɛɨɬɚɸɳɚɹ ɩɨ ɰɢɤɥɭ Ɋɟɧɤɢɧɚ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɪɚɛɨɬɚɸɳɟɟ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
1. Ʉɨɬɟɥ – ɬɭɪɛɢɧɚ – ɧɚɫɨɫ – ɤɨɧɞɟɧɫɚɬɨɪ – ɤɨɬɟɥ; 
2. Ɍɭɪɛɢɧɚ – ɤɨɬɟɥ – ɤɨɧɞɟɧɫɚɬɨɪ – ɧɚɫɨɫ– ɬɭɪɛɢɧɚ; 
3. Ʉɨɬɟɥ – ɬɭɪɛɢɧɚ – ɤɨɧɞɟɧɫɚɬɨɪ – ɧɚɫɨɫ – ɤɨɬɟɥ; 
4. Ʉɨɬɟɥ – ɤɨɧɞɟɧɫɚɬɨɪ – ɧɚɫɨɫ – ɬɭɪɛɢɧɚ – ɤɨɬɟɥ. 
 

28. ɉɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ ɨɤɚɡɵɜɚɟɬ ɧɚ ɬɟɪɦɢɱɟɫɤɢɣ ɄɉȾ ɰɢɤɥɚ 
Ɋɟɧɤɢɧɚ, ɫɥɟɞɭɸɳɟɟ ɜɥɢɹɧɢɟ: 
1. ɉɨɜɵɲɚɟɬ;  2. ɉɨɧɢɠɚɟɬ; 3. ɇɟ ɜɥɢɹɟɬ; 4. ȼɥɢɹɟɬ ɧɟɡɧɚɱɢɬɟɥɶɧɨ. 

 

29. ɏɨɥɨɞɢɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ – ɷɬɨ ɨɬɧɨɲɟɧɢɟ…: 
1. Ɂɚɬɪɚɱɟɧɧɨɣ ɪɚɛɨɬɵ ɤ ɬɟɩɥɨɬɟ, ɨɬɞɚɧɧɨɣ ɝɨɪɹɱɟɦɭ ɢɫɬɨɱɧɢɤɭ; 
2. Ɍɟɩɥɨɬɵ, ɨɬɞɚɧɧɨɣ ɝɨɪɹɱɟɦɭ ɢɫɬɨɱɧɢɤɭ, ɤ ɡɚɬɪɚɱɟɧɧɨɣ ɪɚɛɨɬɟ; 



 

3. Ɍɟɩɥɨɬɵ, ɨɬɜɟɞɟɧɧɨɣ ɨɬ ɯɨɥɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ, ɤ ɬɟɩɥɨɬɟ ɨɬɞɚɧɧɨɣ ɝɨɪɹɱɟɦɭ ɢɫ-
ɬɨɱɧɢɤɭ; 
4. Ɍɟɩɥɨɬɵ, ɨɬɜɟɞɟɧɧɨɣ ɨɬ ɯɨɥɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ, ɤ ɡɚɬɪɚɱɟɧɧɨɣ ɪɚɛɨɬɟ. 
 

30. Ʉɚɤɨɟ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɪɚɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬ ɩɟɪɜɨɟ ɧɚɱɚɥɨ ɬɟɪɦɨɞɢɧɚɦɢɤɢ? 

1. dq = du – vdp; 2. dq = du + vdp  3. dq = du + pdv; 4. dq = du - pdv. 

 

31. ȿɫɥɢ ɬɟɩɥɨɟɦɤɨɫɬɶ ɥɢɧɟɣɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ (c = a + bt), ɬɨ ɟɺ ɫɪɟɞɧɹɹ ɜɟ-
ɥɢɱɢɧɚ ɦɟɠɞɭ t1 ɢ t2 ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ: 

1. Cm=a - 
2

)( 21 ttb
; 2. Cm=a + 

2

)( 21 ttb
; 3. Cm=a + 

2

)( 21 ttb
; 4. Cm=a - 

2

)( 21 ttb
. 

 

32. Ʉɚɠɭɳɚɹɫɹ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɢɞɟɚɥɶɧɨɣ ɫɦɟɫɢ, ɤɨɦɩɨɧɟɧɬɵ ɤɨɬɨɪɨɣ ɢɦɟɸɬ ɦɨ-
ɥɟɤɭɥɹɪɧɵɟ ɦɚɫɫɵ - µi ɢ ɨɛɴɟɦɧɵɟ ɞɨɥɢ – ri, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

1. µɫɦ=
iir

1
; 2. µɫɦ= ii r/ ; 3. µɫɦ= ii r ; 4. µɫɦ= iir / . 

 

33. ȼɧɭɬɪɟɧɧɹɹ ɷɧɟɪɝɢɹ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ ɡɚɜɢɫɢɬ ɨɬ ɫɥɟɞɭɸɳɢɯ ɜɟɥɢɱɢɧ: 
1. Ɍɟɦɩɟɪɚɬɭɪɵ ɢ ɨɛɴɟɦɚ; 2. Ɍɟɦɩɟɪɚɬɭɪɵ; 3. Ɍɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ; 4. Ⱦɚɜɥɟɧɢɹ ɢ 
ɨɛɴɟɦɚ. 
 

34. Ɇɟɠɞɭ ɢɡɨɛɚɪɧɨɣ – ɋɪ ɢ ɢɡɨɯɨɪɧɨɣ – ɋv ɬɟɩɥɨɺɦɤɨɫɬɹɦɢ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ ɫɭɳɟɫɬ-
ɜɭɟɬ ɫɜɹɡɶ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

1. Cv + R = ɋp; 2. R - Cv  = ɋp; 3. ɋp + Cv = R; 4. ɋv - Cp = R. 

 

35. ɂɡɨɯɨɪɧɵɣ ɩɨɞɜɨɞ ɬɟɩɥɨɬɵ ɢɡɨɛɪɚɠɚɟɬɫɹ ɜ TS – ɞɢɚɝɪɚɦɦɟ ɫɥɟɞɭɸɳɢɦ ɝɪɚɮɢɤɨɦ: 
 

 

 

 

 

 

 

 

 

 

 

 

 

19.4. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɢɜɚɧɢɹ ɡɧɚɧɢɣ, 
ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ ɢ (ɢɥɢ) ɨɩɵɬɚ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚ-
ɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ 

Ɉɰɟɧɤɚ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɟ-
ɬɟɧɰɢɣ ɜ ɪɚɦɤɚɯ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɯɨɞɟ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɭɫɩɟ-
ɜɚɟɦɨɫɬɢ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɣ. 
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1. 2. 

3. 

4. 



 

Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɭɫɩɟɜɚɟɦɨɫɬɢ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɥɨɠɟɧɢɟɦ ɨ ɬɟɤɭ-
ɳɟɣ ɚɬɬɟɫɬɚɰɢɢ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɩɪɨɝɪɚɦɦɚɦ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ȼɨɪɨɧɟɠɫɤɨɝɨ ɝɨɫɭ-
ɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɭɫɩɟɜɚɟɦɨɫɬɢ ɩɪɨɜɨɞɢɬɫɹ ɜ ɮɨɪɦɚɯ: ɭɫɬ-
ɧɨɝɨ ɨɩɪɨɫɚ (ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɨɩɪɨɫ, ɮɪɨɧɬɚɥɶɧɚɹ ɛɟɫɟɞɚ), ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. Ʉɪɢɬɟ-
ɪɢɢ ɨɰɟɧɢɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜɵɲɟ. 

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɥɨɠɟɧɢɟɦ ɨ ɩɪɨɦɟɠɭ-
ɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɩɪɨɝɪɚɦɦɚɦ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. 

Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ 
ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɜɨɩɪɨɫɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɰɟɧɢɬɶ ɭɪɨɜɟɧɶ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɧɢɣ ɢ/ɢɥɢ ɩɪɚɤɬɢ-
ɱɟɫɤɨɟ(ɢɟ) ɡɚɞɚɧɢɟ(ɹ), ɩɨɡɜɨɥɹɸɳɟɟ(ɢɟ) ɨɰɟɧɢɬɶ ɫɬɟɩɟɧɶ ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ ɭɦɟɧɢɣ. 

ɉɪɢ ɨɰɟɧɢɜɚɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɱɟɫɬɜɟɧɧɵɟ ɲɤɚɥɵ ɨɰɟɧɨɤ. Ʉɪɢɬɟɪɢɢ ɨɰɟɧɢɜɚɧɢɹ 
ɩɪɢɜɟɞɟɧɵ ɜɵɲɟ. 
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