
Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢя ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢя 

«ɇАɐɂɈɇАɅɖɇɕɃ ɂɋɋɅȿȾɈȼАɌȿɅɖɋɄɂɃ 

ɌɈɆɋɄɂɃ ɉɈɅɂɌȿɏɇɂɑȿɋɄɂɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

Иɧɫɬɢɬɭɬ: Ɏɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɣ 

ɋɩɟɰɢɚɥɶɧɨɫɬɶ: 240501 ɏɢɦɢɱɟɫɤɚя ɬɟɯɧɨɥɨɝɢя ɦɚɬɟɪɢɚɥɨɜ ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ 

Ʉɚɮɟɞɪɚ: «ɏɢɦɢɱɟɫɤɚя ɬɟɯɧɨɥɨɝɢя ɪɟɞɤɢɯ, ɪɚɫɫɟяɧɧɵɯ ɢ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ» 

 

 

ȾɂɉɅɈɆɇАə ɊАȻɈɌА 

Ɍɟɦɚ ɪɚɛɨɬɵ 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢя ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ ɯɥɨɪɢɞɚ ɥɢɬɢя ɧɚ ɩɟɱɢ 
ɤɢɩящɟɝɨ ɫɥɨя 

ɍȾɄ 661.83.096.5.099 

 

ɋɬɭɞɟɧɬ 

Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

0411 Ɇɚɤɫɢɦɟɧɤɨɜ ȿɜɝɟɧɢɣ Ɇɢɯɚɣɥɨɜɢɱ 
  

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚя ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Аɫɫɢɫɬɟɧɬ ɤɚɮɟɞɪɵ 
ɏɌɊЭ 

ɋɬɪɚɲɤɨ Аɥɟɤɫɚɧɞɪ 

ɇɢɤɨɥɚɟɜɢɱ 
ɤ.ɬ.ɧ. 

  

 

ɄɈɇɋɍɅɖɌАɇɌɕ: 
ɉɨ ɪɚɡɞɟɥɭ «Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ» 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚя ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ ɤɚɮɟɞɪɵ 
ɦɟɧɟɞɠɦɟɧɬɚ 

Ɍɭɯɜɚɬɭɥɢɧɚ Ʌɢɥɢя 
Ɋɚɜɢɥɶɟɜɧɚ 

ɤ.ɮ.ɧ. 
  

ɉɨ ɪɚɡɞɟɥɭ «ɋɨɰɢɚɥɶɧɚя ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ» 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚя ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Аɫɫɢɫɬɟɧɬ ɤɚɮɟɞɪɵ 
ɏɌɊЭ 

Аɤɢɦɨɜ Ⱦɦɢɬɪɢɣ 
Вɚɫɢɥɶɟɜɢɱ 

 
  

ɉɨ ɪɚɡɞɟɥɭ «Аɜɬɨɦɚɬɢɡɚɰɢя ɩɪɨɰɟɫɫɚ» 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚя ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ ɤɚɮɟɞɪɵ 
ЭАɎɍ 

Вɢɥɶɧɢɧɚ Аɧɧɚ 
Вɥɚɞɢɦɢɪɨɜɧɚ 

ɤ.ɬ.ɧ. 
  

 

ȾɈɉɍɋɌɂɌɖ Ʉ ɁАЩɂɌȿ: 
Ɂɚɜ. ɤɚɮɟɞɪɨɣ ɎɂɈ ɍɱɟɧɚя ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ ɤɚɮɟɞɪɵ ɏɌɊЭ 
Ʉɪɚɣɞɟɧɤɨ Ɋɨɦɚɧ 
Иɜɚɧɨɜɢɱ 

ɞ.ɯ.ɧ. 
  

 

Ɍɨɦɫɤ – 2017 ɝ. 
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Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢя ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢя 

«ɇАɐɂɈɇАɅɖɇɕɃ ɂɋɋɅȿȾɈȼАɌȿɅɖɋɄɂɃ 

ɌɈɆɋɄɂɃ ɉɈɅɂɌȿɏɇɂɑȿɋɄɂɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

Иɧɫɬɢɬɭɬ: Ɏɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɣ 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ): 240601 ɏɢɦɢɱɟɫɤɚя ɬɟɯɧɨɥɨɝɢя ɦɚɬɟɪɢɚɥɨɜ 
ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ 

Ʉɚɮɟɞɪɚ: «ɏɢɦɢɱɟɫɤɚя ɬɟɯɧɨɥɨɝɢя ɪɟɞɤɢɯ, ɪɚɫɫɟяɧɧɵɯ ɢ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ» 

 

ɍɌВȿɊɀȾАɘ: 
Ɂɚɜ. ɤɚɮɟɞɪɨɣ  
ИИИИИ ИИИИИИИ ИИИ Ɋ.И. Ʉɪɚɣɞɟɧɤɨ 
(ɉɨɞɩɢɫɶ)      (Ⱦɚɬɚ)         
 

ɁАȾАɇɂȿ 

ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

В ɮɨɪɦɟ: 
ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ 

ɋɬɭɞɟɧɬɭ: 
Ƚɪɭɩɩɚ ɎɂɈ 

0411 Ɇɚɤɫɢɦɟɧɤɨɜ ȿɜɝɟɧɢɣ Ɇɢɯɚɣɥɨɜɢɱ 

Ɍɟɦɚ ɪɚɛɨɬɵ:  

Иɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢя ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ ɯɥɨɪɢɞɚ ɥɢɬɢя ɧɚ ɩɟɱɢ ɤɢɩяɳɟɝɨ ɫɥɨя 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɞɢɪɟɤɬɨɪɚ (ɞɚɬɚ, ɧɨɦɟɪ) 15.11.2015 9738/c 

 

ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ: 18 яɧɜɚɪя 2016 ɝɨɞɚ 

 

ɌȿɏɇɂɑȿɋɄɈȿ ɁАȾАɇɂȿ: 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɛɨɬɟ  
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɥɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɥɢ ɧɚɝɪɭɡɤɚ; ɪɟɠɢɦ ɪɚɛɨɬɵ 
(ɧɟɩɪɟɪɵɜɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɣ, ɰɢɤɥɢɱɟɫɤɢɣ ɢ ɬ. ɞ.); ɜɢɞ 
ɫɵɪɶɹ ɢɥɢ ɦɚɬɟɪɢɚɥ ɢɡɞɟɥɢɹ;  ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɞɭɤɬɭ, 
ɢɡɞɟɥɢɸ ɢɥɢ ɩɪɨɰɟɫɫɭ; ɨɫɨɛɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɫɨɛɟɧɧɨɫɬɹɦ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ (ɷɤɫɩɥɭɚɬɚɰɢɢ) ɨɛɴɟɤɬɚ ɢɥɢ ɢɡɞɟɥɢɹ ɜ 
ɩɥɚɧɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɥɢɹɧɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɷɧɟɪɝɨɡɚɬɪɚɬɚɦ; ɷɤɨɧɨɦɢɱɟɫɤɢɣ 
ɚɧɚɥɢɡ ɢ ɬ. ɞ.). 

Иɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢя 
ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ ɯɥɨɪɢɞɚ ɥɢɬɢя ɧɚ 

ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɩɟɱɢ ɤɢɩяɳɟɝɨ ɫɥɨя. ɇɚ ɩɟɪɜɨɣ 
ɫɬɭɩɟɧɢ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɝɪɚɧɭɥ ɯɥɨɪɢɞɚ 
ɥɢɬɢя, ɧɚ ɜɬɨɪɨɣ ɫɭɲɤɚ ɝɪɚɧɭɥ. ɇɚɝɪɟɜ 
ɩɪɨɢɡɜɨɞɢɬɫя ɫ ɩɨɦɨɳɶɸ ɫɠɢɝɚɧɢя ɩɪɢɪɨɞɧɨɝɨ 

ɝɚɡɚ.  
ɉɟɪɟɱɟɧɶ ɩɨɞɥɟɠɚщɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ, 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɜɨɩɪɨɫɨɜ  

1 ȼɜɟɞɟɧɢɟ 

2 Аɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ. 

3 Ɉɛɴɟɤɬ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢя 

3.1 Ɍɟɨɪɢя ɩɪɨɰɟɫɫɚ 

3.2 Ɍɟɪɦɨɞɢɧɚɦɢɤɚ ɩɪɨɰɟɫɫɚ 

3.3 Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢя ɢɫɫɥɟɞɨɜɚɧɢɣ 

3.4 ɉɨɪяɞɨɤ ɩɪɨɜɟɞɟɧɢя ɷɤɫɩɟɪɢɦɟɧɬɚ 

4 Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢя 

5 Ɋɚɫɱɟɬ ɢ ɚɧɚɥɢɬɢɤɚ 

5.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɨɩɢɫɚɧɢɟ ɚɩɩɚɪɚɬɭɪɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɫɯɟɦɵ 

http://app.tpu.ru/up-viewer/?urlc=v1.2~ontent/3363
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5.2 Ɋɚɫɱɟɬ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ 

5.3  Ɋɚɫɱɟɬ ɨɫɧɨɜɧɨɝɨ ɚɩɩɚɪɚɬɚ 

5.3.1 Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɟɱɢ ɤɢɩяɳɟɝɨ ɫɥɨя 

5.3.2 Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɩɟɱɢ ɤɢɩяɳɟɝɨ ɫɥɨя 

5.3.3 Ƚɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɭɲɢɥɤɢ 

5.3.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɭɲɢɥɤɢ 

6 Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ  
7 ɋɨɰɢɚɥɶɧɚя ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 

8 Аɜɬɨɦɚɬɢɡɚɰɢя ɩɪɨɰɟɫɫɚ 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 

(ɫ ɬɨɱɧɵɦ ɭɤɚɡɚɧɢɟɦ ɨɛɹɡɚɬɟɥɶɧɵɯ ɱɟɪɬɟɠɟɣ) 

1 Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɪɨɰɟɫɫɚ 

2 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

3 Ȼɥɨɤ ɫɯɟɦɚ ɫ ɦɚɬɟɪɢɚɥɶɧɵɦɢ ɩɨɬɨɤɚɦɢ 

4 Аɩɩɚɪɚɬɭɪɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚя ɫɯɟɦɚ 

5 ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɨɫɧɨɜɧɨɝɨ ɚɩɩɚɪɚɬɚ А1 (ȽɈɋɌ 2.001-

93.2.034-83) 

6 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

Ɋɚɡɞɟɥ Ʉɨɧɫɭɥɶɬɚɧɬ 

Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, 
ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ 

Ɍɭɯɜɚɬɭɥɢɧɚ Ʌɢɥɢя Ɋɚɜɢɥɶɟɜɧɚ 

ɋɨɰɢɚɥɶɧɚя ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ Аɤɢɦɨɜ Ⱦɦɢɬɪɢɣ Вɚɫɢɥɶɟɜɢɱ 

Аɜɬɨɦɚɬɢɡɚɰɢя ɩɪɨɰɟɫɫɚ Вɢɥɶɧɢɧɚ Аɧɧɚ Вɥɚɞɢɦɢɪɨɜɧɚ 

  

ɇɚɡɜɚɧɢя ɪɚɡɞɟɥɨɜ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɩɢɫɚɧɵ ɧɚ ɪɭɫɫɤɨɦ ɢ ɢɧɨɫɬɪɚɧɧɨɦ 
яɡɵɤɚɯ: 

 

 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢя ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ 

03 ɨɤɬяɛɪя 2016 ɝɨɞɚ 

 

Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɪɭɤɨɜɨɞɢɬɟɥɶ: 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚя ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Аɫɫɢɫɬɟɧɬ ɏɌɊЭ 
ɋɬɪɚɲɤɨ Аɥɟɤɫɚɧɞɪ 

ɇɢɤɨɥɚɟɜɢɱ 
ɤ.ɬ.ɧ. 

  

 

Ɂɚɞɚɧɢɟ ɩɪɢɧяɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 
Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

0411 Ɇɚɤɫɢɦɟɧɤɨɜ ȿɜɝɟɧɢɣ Ɇɢɯɚɣɥɨɜɢɱ 
  

 



ɉɅȺɇɂɊɍȿɆɕ ɊȿɁɍɅɖɌȺɌɕ ɈȻɍЧȿɇɂə ɈɈɉ 240501

«ɏɢɦɢɱɟɫɤɚɹ ɬɟɯɧɨɥɨɝɢɹ ɦɚɬɟɪɢɚɥɨɜ ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ»,

ɫɩɟɰɢɚɥɢɬɟɬ

Ʉɨɞ
ɪɟɡɭɥɶɬɚɬɚ

Ɋɟɡɭɥɶɬɚɬ ɨɛɭɱɟɧɢɹ
(ɜɵɩɭɫɤɧɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɝɨɬɨɜ)

Пɪɨфеɫɫиɨɧаɥɶɧɵе ɤɨɦɩеɬеɧции
Ɋ1 Ⱦɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɝɥɭɛɨɤɢɟ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɟ,

ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɢ ɢɧɠɟɧɟɪɧɵɟ ɡɧɚɧɢɹ ɢ ɞɟɬɚɥɶɧɨɟ ɩɨɧɢɦɚɧɢɟ
ɧɚɭɱɧɵɯ ɩɪɢɧɰɢɩɨɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ

Ɋ2 ɋɬɚɜɢɬɶ ɢ ɪɟɲɚɬɶ ɢɧɧɨɜɚɰɢɨɧɧɵɟ ɡɚɞɚɱɢ, ɫɜɹɡɚɧɧɵɟ ɫ
ɩɨɥɭɱɟɧɢɟɦ ɢ ɩɟɪɟɪɚɛɨɬɤɨɣ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ ɹɞɟɪɧɨɝɨ
ɬɨɩɥɢɜɧɨɝɨ ɰɢɤɥɚ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ
ɢ ɩɪɨɰɟɫɫɨɜ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ ɦɚɬɟɪɢɚɥɨɜ ɫɨɜɪɟɦɟɧɧɨɣ
ɷɧɟɪɝɟɬɢɤɢ

Ɋ3 ɗɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɟ,
ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢ ɜɧɟɞɪɹɬɶ ɧɨɜɵɟ ɫɨɜɪɟɦɟɧɧɵɟ
ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɟ ɩɪɨɰɟɫɫɵ ɢ ɥɢɧɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɯ ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ,
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɪɚɫɯɨɞɨɜɚɧɢɟ ɫɵɪɶɹ, ɦɚɬɟɪɢɚɥɨɜ,
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ

Ɋ4 Ɉɛɟɫɩɟɱɢɜɚɬɶ ɪɚɞɢɚɰɢɨɧɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ
ɨɯɪɚɧɵ ɡɞɨɪɨɜɶɹ ɢ ɬɪɭɞɚ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɬɶ
ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɡɚɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; ɨɰɟɧɢɜɚɬɶ
ɪɚɞɢɚɰɢɨɧɧɭɸ ɨɛɫɬɚɧɨɜɤɭ; ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɫɛɨɪɨɦ,
ɯɪɚɧɟɧɢɟɦ ɢ ɩɟɪɟɪɚɛɨɬɤɨɣ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɨɬɯɨɞɨɜ ɪɚɡɥɢɱɧɨɝɨ
ɭɪɨɜɧɹ ɚɤɬɢɜɧɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɟɞɨɜɵɯ ɦɟɬɨɞɨɜ
ɨɛɪɚɳɟɧɢɹ ɫ ɊȺɈ

Ɋ5 ɍɦɟɬɶ ɩɥɚɧɢɪɨɜɚɬɶ ɢ ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɢɬɢɱɟɫɤɢɟ, ɢɦɢɬɚɰɢɨɧɧɵɟ
ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɢɡɭɱɟɧɢɹ
ɫɜɨɣɫɬɜ ɢ ɬɟɯɧɨɥɨɝɢɢ ɦɚɬɟɪɢɚɥɨɜ ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɫ
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɨɜɟɣɲɢɯ ɞɨɫɬɢɠɟɧɢɹ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ, ɭɦɟɬɶ
ɨɛɪɚɛɚɬɵɜɚɬɶ ɢ ɤɪɢɬɢɱɟɫɤɢ ɨɰɟɧɢɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ,
ɞɟɥɚɬɶ ɜɵɜɨɞɵ, ɮɨɪɦɭɥɢɪɨɜɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ
ɩɨ ɢɯ ɩɪɢɦɟɧɟɧɢɸ; ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɵ ɢɡɨɛɪɟɬɚɬɟɥɶɫɬɜɚ,
ɩɪɚɜɨɜɵɟ ɨɫɧɨɜɵ ɜ ɨɛɥɚɫɬɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ



Ɋ6 Ɋɚɡɪɚɛɚɬɵɜɚɬɶ ɧɨɜɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ, ɪɚɫɫɱɢɬɵɜɚɬɶ ɢ
ɜɵɛɢɪɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɦɟɧɹɬɶ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ,
ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɡɚɞɚɧɢɹ ɢ ɩɪɨɟɤɬɵ ɫ ɭɱɟɬɨɦ
ɹɞɟɪɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ

Уɧивеɪɫаɥɶɧɵе ɤɨɦɩеɬеɧции
Ɋ7 ɉɪɟɞɫɬɚɜɥɹɬɶ ɫɨɜɪɟɦɟɧɧɭɸ ɤɚɪɬɢɧɭ ɦɢɪɚ ɧɚ ɨɫɧɨɜɟ ɰɟɥɨɫɬɧɨɣ

ɫɢɫɬɟɦɵ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɯ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ,
ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɜ ɰɟɧɧɨɫɬɹɯ ɛɵɬɢɹ, ɠɢɡɧɢ, ɤɭɥɶɬɭɪɵ;
ɢɦɟɬɶ ɲɢɪɨɤɭɸ ɷɪɭɞɢɰɢɸ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɧɚɧɢɟ ɢ ɩɨɧɢɦɚɧɢɟ
ɫɨɜɪɟɦɟɧɧɵɯ ɨɛɳɟɫɬɜɟɧɧɵɯ ɢ ɩɨɥɢɬɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ

Ɋ8 ȼɨɫɩɪɢɧɢɦɚɬɶ, ɨɛɪɚɛɚɬɵɜɚɬɶ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɨɛɨɛɳɚɬɶ
ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɩɟɪɟɞɨɜɨɣ ɨɬɟɱɟɫɬɜɟɧɧɵɣ
ɢ ɡɚɪɭɛɟɠɧɵɣ ɨɩɵɬ ɜ ɨɛɥɚɫɬɢ ɢɡɭɱɟɧɢɹ ɫɜɨɣɫɬɜ, ɦɟɬɨɞɨɜ ɢ
ɬɟɯɧɨɥɨɝɢɣ ɩɨɥɭɱɟɧɢɹ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɦɚɬɟɪɢɚɥɨɜ ɫɨɜɪɟɦɟɧɧɨɣ
ɷɧɟɪɝɟɬɢɤɢ

Ɋ9 ɉɪɢɦɟɧɹɬɶ ɢɧɨɫɬɪɚɧɧɵɣ ɹɡɵɤ ɜ ɫɮɟɪɟ ɤɨɦɦɭɧɢɤɚɰɢɣ ɢ
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɬɶ ɪɟɡɭɥɶɬɚɬɵ
ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɪɚɡɪɚɛɨɬɨɤ ɜ ɜɢɞɟ ɨɬɱɟɬɨɜ,
ɩɭɛɥɢɤɚɰɢɣ, ɩɭɛɥɢɱɧɵɯ ɨɛɫɭɠɞɟɧɢɣ

Ɋ10 ɍɦɟɬɶ ɷɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨ, ɜ ɤɚɱɟɫɬɜɟ
ɱɥɟɧɚ ɤɨɦɚɧɞɵ ɩɨ ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɨɣ ɬɟɦɚɬɢɤɟ,
ɪɭɤɨɜɨɞɢɬɶ ɤɨɦɚɧɞɨɣ, ɛɵɬɶ ɫɩɨɫɨɛɧɵɦ ɨɰɟɧɢɜɚɬɶ,
ɩɪɢɧɢɦɚɬɶ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɢ
ɧɟɫɬɢ ɡɚ ɧɢɯ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ; ɫɥɟɞɨɜɚɬɶ ɤɨɪɩɨɪɚɬɢɜɧɨɣ
ɤɭɥɶɬɭɪɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɤɨɞɟɤɫɭ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɷɬɢɤɢ,
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɧɨɪɦɚɦ ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ

Ɋ11 ɉɨɧɢɦɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢ ɭɦɟɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɭɱɢɬɶɫɹ
ɢ ɩɨɜɵɲɚɬɶ ɤɜɚɥɢɮɢɤɚɰɢɸ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɟɪɢɨɞɚ
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ



Ɋɟɮɟɪɚɬ

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ 103 ɫɬɪɚɧɢɰ,

10 ɪɢɫɭɧɤɨɜ, 18 ɬɚɛɥɢɰ, 47 ɢɫɬɨɱɧɢɤɨɜ, 2 ɩɪɢɥɨɠɟɧɢɣ, 6 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ

ɦɚɬɟɪɢɚɥɚ.

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɯɥɨɪɢɞ ɥɢɬɢɹ, ɞɟɝɢɞɪɚɬɚɰɢɹ, ɤɢɩɹɳɢɣ ɫɥɨɣ, ɩɟɱɶ

ɤɢɩɹɳɟɝɨ ɫɥɨɹ, ɩɪɢɪɨɞɧɵɣ ɝɚɡ, ɝɪɚɧɭɥɹɬɨɪ, ɤɪɢɫɬɚɥɥɢɱɟɫɤɚɹ ɜɨɞɚ, ɤɚɪɛɨɧɚɬ

ɥɢɬɢɹ.

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ

ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɜ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ ɧɚɝɪɟɜɟ

ɩɪɨɞɭɤɬɚɦɢ ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. ɉɨɥɭɱɚɟɦɵɣ ɯɥɨɪɢɞ ɥɢɬɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ

ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɧɚ ɉȺɈ «ɇɁɏɄ», ɦɟɬɨɞɨɦ

ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɪɚɫɩɥɚɜɚ.

ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ

ɩɨɥɭɱɟɧɢɹ ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ ɯɥɨɪɢɞɚ ɥɢɬɢɹ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ

ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɜɨ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɭɞɚɥɟɧɢɹ ɨɫɬɚɬɨɱɧɨɣ

ɜɥɚɠɧɨɫɬɢ, ɜ ɯɥɨɪɢɞɟ ɥɢɬɢɹ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɤɚɪɛɨɧɚɬ ɥɢɬɢɹ. ɍɜɥɟɱɟɧɢɟ

ɫɨɞɟɪɠɚɧɢɹ ɤɚɪɛɨɧɚɬɚ ɥɢɬɢɹ ɜ ɝɨɬɨɜɨɦ ɩɪɨɞɭɤɬɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɧɢɠɟɧɢɸ ɞɨɥɢ

ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɧɢɠɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɟɦ ɩɪɟɞɟɥɨɜ. ɉɪɢ

ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɜɨ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ, ɝɪɚɧɭɥɹɬɨɪ ɜ

ɞɨɫɬɚɬɨɱɧɨɣ ɫɬɟɩɟɧɢ ɧɟ ɪɚɡɪɭɲɚɟɬɫɹ.

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɧ ɦɟɯɚɧɢɡɦ ɞɟɝɢɞɪɚɬɚɰɢɢ

ɯɥɨɪɢɞɚ ɥɢɬɢɹ, ɪɚɫɫɱɢɬɚɧɵ ɦɚɬɟɪɢɚɥɶɧɵɣ ɢ ɬɟɩɥɨɜɨɣ ɛɚɥɚɧɫɵ ɩɨɥɭɱɟɧɢɹ

ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ ɯɥɨɪɢɞɚ ɥɢɬɢɹ.

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ: ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɨɩɬɢɦɚɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ

ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ ɜɧɟɞɪɟɧɧɵ ɧɚ ɉȺɈ «ɇɁɏɄ».

Ɉɫɧɨɜɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɬɟɯɧɢɤɨ

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɦɭ

ɯɥɨɪɢɞɭ ɥɢɬɢɹ – 5000 ɤɝ ɜ ɫɭɬɤɢ.



Ɉɩɪɟɞɟɥɟɧɢɹ, ɨɛɨɡɧɚɱɟɧɢɹ, ɫɨɤɪɚɳɟɧɢɹ, ɧɨɪɦɚɬɢɜɧɵɟ ɫɫɵɥɤɢ

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɫɨɤɪɚɳɟɧɢɹ:
Ʉɋ - ɩɟɱɶ ɤɢɩɹɳɟɝɨ ɫɥɨɹ;

ɉȾɄ - ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ;

ɋɂɁ - ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ;

ȺɋɍɌɉ – ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ

ɩɪɨɰɟɫɫɚɦɢ;

Ɂɉ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ;

ɌɁ – ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ;

Ɍɍ – ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ;

ɎɋȺ – ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ.

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɫɵɥɤɢ ɧɚ ɫɥɟɞɭɸɳɢɟ ɫɬɚɧɞɚɪɬɵ:
1 ȽɈɋɌ Ɋ 1.5 - 2012 ɋɬɚɧɞɚɪɬɢɡɚɰɢɹ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ.

ɋɬɚɧɞɚɪɬɵ ɧɚɰɢɨɧɚɥɶɧɵɟ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 1 (ɩɪɚɜɢɥɚ ɩɨɫɬɪɨɟɧɢɹ,

ɢɡɥɨɠɟɧɢɹ, ɨɮɨɪɦɥɟɧɢɹ ɢ ɨɛɨɡɧɚɱɟɧɢɹ.

2 ȽɈɋɌ 2.104 - 2006 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ.

Ɉɫɧɨɜɧɵɟ ɧɚɞɩɢɫɢ.

3 ȽɈɋɌ 2.105 - 95 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ.

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɟɤɫɬɨɜɵɦ ɞɨɤɭɦɟɧɬɚɦ.

4 ȽɈɋɌ 2.106 - 96 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ.

Ɍɟɤɫɬɨɜɵɟ ɞɨɤɭɦɟɧɬɵ.

5 ȽɈɋɌ 2.301 - 68 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ.

Ɏɨɪɦɚɬɵ.

6 ȽɈɋɌ 2.316 - 2008 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ.

ɉɪɚɜɢɥɚ ɧɚɧɟɫɟɧɢɹ ɧɚ ɱɟɪɬɟɠɚɯ ɧɚɞɩɢɫɟɣ, ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɢ ɬɚɛɥɢɰ.

7 ȽɈɋɌ 2.721 - 74 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ.

Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɜ ɫɯɟɦɚɯ. Ɉɛɨɡɧɚɱɟɧɢɹ ɨɛɳɟɝɨ

ɩɪɢɦɟɧɟɧɢɹ.



8 ȽɈɋɌ 3.1102 - 2011 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ.

ɋɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɢɞɵ ɞɨɤɭɦɟɧɬɨɜ.

9 ȽɈɋɌ 3.1105 - 2011 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ.

Ɏɨɪɦɵ ɢ ɩɪɚɜɢɥɚ ɨɮɨɪɦɥɟɧɢɹ ɞɨɤɭɦɟɧɬɨɜ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ.

10 ȽɈɋɌ 7.0.5 - 2008 ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɩɨ ɢɧɮɨɪɦɚɰɢɢ,

ɛɢɛɥɢɨɬɟɱɧɨɦɭ ɢ ɢɡɞɚɬɟɥɶɫɤɨɦɭ ɞɟɥɭ. Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɚɹ ɫɫɵɥɤɚ.

11 ȽɈɋɌ 7.1 - 2003 ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɩɨ ɢɧɮɨɪɦɚɰɢɢ, ɛɢɛɥɢɨɬɟɱɧɨɦɭ

ɢ ɢɡɞɚɬɟɥɶɫɤɨɦɭ ɞɟɥɭ. Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɚɹ ɡɚɩɢɫɶ. Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɨɟ

ɨɩɢɫɚɧɢɟ.

12 ȽɈɋɌ 7.9 - 95 ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɩɨ ɢɧɮɨɪɦɚɰɢɢ, ɛɢɛɥɢɨɬɟɱɧɨɦɭ ɢ

ɢɡɞɚɬɟɥɶɫɤɨɦɭ ɞɟɥɭ. Ɋɟɮɟɪɚɬ ɢ ɚɧɧɨɬɚɰɢɹ.

13 ȽɈɋɌ 7.32 - 2001 ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɩɨ ɢɧɮɨɪɦɚɰɢɢ,

ɛɢɛɥɢɨɬɟɱɧɨɦɭ ɢ ɢɡɞɚɬɟɥɶɫɤɨɦɭ ɞɟɥɭ. Ɉɬɱɟɝɨ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ

ɪɚɛɨɬɟ. ɋɬɪɭɤɬɭɪɚ ɢ ɩɪɚɜɢɥɚ ɨɮɨɪɦɥɟɧɢɹ.

14 ȽɈɋɌ 8.417 - 2002 Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɫɬɜɚ

ɢɡɦɟɪɟɧɢɣ. ȿɞɢɧɢɰɵ ɜɟɥɢɱɢɧ.

15 ȽɈɋɌ 19.106 - 78 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɩɪɨɝɪɚɦɦɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ.

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɵɦ ɞɨɤɭɦɟɧɬɚɦ, ɜɵɩɨɥɧɟɧɧɵɦ ɩɟɱɚɬɧɵɦ ɫɩɨɫɨɛɨɦ.

16 ȽɈɋɌ 5632 - 73 ɋɬɚɥɢ ɜɵɫɨɤɨɥɟɝɢɪɨɜɚɧɧɵɟ ɢ ɫɩɥɚɜɵ

ɤɨɪɪɨɡɢɨɧɧɨɫɬɨɣɤɢɟ, ɠɚɪɨɫɬɨɣɤɢɟ ɢ ɠɚɪɨɩɪɨɱɧɵɟ. Ɇɚɪɤɢ.

17 ȽɈɋɌ 12831 - 67 Ɏɥɚɧɰɵ ɫ ɜɵɫɬɭɩɨɦ ɢɥɢ ɜɩɚɞɢɧɨɣ ɫɬɚɥɶɧɵɟ

ɩɪɢɜɚɪɧɵɟ ɜɫɬɵɤ. Ʉɨɧɫɬɪɭɤɰɢɹ, ɪɚɡɦɟɪɵ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ.

18 ȽɈɋɌ 12.4.085 - 80 ɈɋȻɌ. Ʉɨɫɬɸɦɵ ɦɭɠɫɤɢɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ

ɧɟɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ.

19 ȽɈɋɌ 12.4.072 - 79 ɈɋȻɌ. ɋɚɩɨɝɢ ɫɩɟɰɢɚɥɶɧɵɟ ɪɟɡɢɧɨɜɵɟ

ɮɨɪɦɟɧɧɵɟ, ɡɚɳɢɳɚɸɳɢɟ ɨɬ ɫɨɞɵ, ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ

ɜɨɡɞɟɣɫɬɜɢɣ.

20 ȽɈɋɌ 12.4.036 - 78 ɈɋȻɌ. Ʉɨɫɬɸɦɵ ɦɭɠɫɤɢɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɤɢɫɥɨɬ.

Ɍɍ.

21 ȽɈɋɌ 12.4.127 - 83 ɈɋȻɌ. Ɉɛɭɜɶ ɫɩɟɰɢɚɥɶɧɚɹ ɤɨɠɚɧɚɹ.



22 ȽɈɋɌ 12.4.028 - 76 ɈɋȻɌ. Ɋɟɫɩɢɪɚɬɨɪɵ ɒȻ 200 ”Ʌɟɩɟɫɬɨɤ”.

23 ȽɈɋɌ 12.4.003 - 76 ɈɋȻɌ. Ɉɱɤɢ ɡɚɳɢɬɧɵɟ, ɬɢɩ ɗɅ ɢɥɢ ɗɇ.

24 ȽɈɋɌ 12.4.010 - 75 ɈɋȻɌ. ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ.

Ɋɭɤɚɜɢɰɵ ɫɩɟɰɢɚɥɶɧɵɟ. Ɍɍ.

25 Ɍɍ 12.4.028 - 76 Ɋɟɫɩɢɪɚɬɨɪɵ ɍ2Ʉ.
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ȼɜɟɞɟɧɢɟ

ɏɥɨɪɢɞ ɥɢɬɢɹ ɜɵɫɬɭɩɚɟɬ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɬɟɯɧɨɥɨɝɢɢ

ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɥɢɬɢɹ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ

ɪɚɫɩɥɚɜɚ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɜ ɫɦɟɫɢ ɜ ɯɥɨɪɢɞɨɦ ɤɚɥɢɹ. ȼɵɫɨɤɚɹ ɫɤɥɨɧɧɨɫɬɶ

ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɨɛɪɚɡɨɜɵɜɚɬɶ ɝɢɞɪɚɬɵ, ɞɚɠɟ ɫ ɜɥɚɝɨɣ

ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɢ ɜɵɫɨɤɚɹ ɤɨɪɪɨɡɢɨɧɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɪɚɫɬɜɨɪɚ

ɯɥɨɪɢɞɚ ɧɚɥɚɝɚɸɬ ɨɫɨɛɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ ɯɪɚɧɟɧɢɸ ɯɥɨɪɢɞɚ

ɥɢɬɢɹ. Ɍɚɤ ɢɡɛɵɬɨɱɧɚɹ ɜɥɚɝɚ ɜ ɯɥɨɪɢɞɟ ɥɢɬɢɹ ɦɨɠɟɬ ɩɪɨɪɟɚɝɢɪɨɜɚɬɶ ɫ

ɪɚɫɩɥɚɜɥɟɧɧɵɦ ɥɢɬɢɟɦ ɦɟɬɚɥɥɢɱɟɫɤɢɦ. ȼɜɢɞɭ ɜɵɫɨɤɨɣ ɳɟɥɨɱɧɨɫɬɢ ɥɢɬɢɹ,

ɬɚɤɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. Ɍɚɤɠɟ ɩɨɜɵɲɟɧɢɟ ɜɥɚɠɧɨɫɬɢ ɜ ɬɨɜɚɪɧɨɦ

ɯɥɨɪɢɞɟ ɥɢɬɢɹ ɩɪɢɜɨɞɢɬ ɤ ɜɵɯɨɞɭ ɩɪɨɞɭɤɬɚ ɢɡ ɝɪɚɧɢɰ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɨ

ɫɨɞɟɪɠɚɧɢɸ ɤɥɸɱɟɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ.

ɉɨɥɭɱɟɧɢɟ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɧɚ ɩɟɱɢ ɤɢɩɹɳɟɝɨ

ɫɥɨɹ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ: ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ

ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɟɝɢɞɪɚɬɚɰɢɢ. ɉɪɢ ɩɟɪɟɯɨɞɟ

ɧɚɝɪɟɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ ɨɬ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɤ ɧɚɝɪɟɜɭ

ɨɬ ɫɠɢɝɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɫɭɲɤɢ ɯɥɨɪɢɞɚ

ɩɪɢɜɨɞɢɬ ɤ ɧɚɤɨɩɥɟɧɢɸ ɤɚɪɛɨɧɚɬɨɜ ɜ ɧɟɦ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɟɪɟɯɨɞ ɤ ɛɨɥɟɟ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɦɭ ɧɚɝɪɟɜɭ ɩɪɢɜɟɥ

ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɬɨɱɧɟɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ. ɇɢɠɧɟɣ ɝɪɚɧɢɰɟɣ ɹɜɥɹɟɬɫɹ

ɬɟɦɩɟɪɚɬɭɪɚ ɞɨɫɬɚɬɨɱɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɩɪɢɦɟɧɹɟɦɨɝɨ ɝɪɚɧɭɥɹɬɨɪɚ. ȼɟɪɯɧɟɣ

ɝɪɚɧɢɰɟɣ ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɪɟɚɝɢɪɨɜɚɧɢɹ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɫ

ɩɪɨɞɭɤɬɚɦɢ ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ.

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ

ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɧɚ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ

ɧɚɝɪɟɜɟ ɬɨɩɨɱɧɵɦɢ ɝɚɡɚɦɢ ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ.

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ:

- ɚɧɚɥɢɡ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ ɢ ɨɱɢɫɬɤɢ ɯɥɨɪɢɞɚ ɥɢɬɢɹ;

- ɢɡɭɱɟɧɢɟ ɦɟɯɚɧɢɡɦɚ ɞɟɝɢɞɪɚɬɚɰɢɢ ɯɥɨɪɢɞɚ ɥɢɬɢɹ;
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- ɷɤɫɩɟɪɟɦɟɧɬɚɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ

ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ;

- ɪɚɫɱɟɬ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ;

- ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɨɩɚɫɧɨɫɬɟɣ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ

ɯɥɨɪɢɞɚ ɥɢɬɢɹ;

- ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɧɚ

ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ;

- ɪɚɡɪɚɛɨɬɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ

ɯɥɨɪɢɞɚ ɥɢɬɢɹ.

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɥɟɝɥɢ ɜ ɨɫɧɨɜɭ ɭɬɨɱɧɟɧɢɹ

ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ ɯɥɨɪɢɞɚ

ɥɢɬɢɹ ɧɚ ɉȺɈ «ɇɁɏɄ».
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1 Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ, ɤɚɫɚɸɳɢɟɫɹ

ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ ɥɢɬɢɹ ɧɚ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ, ɪɚɛɨɬɚɸɳɟɣ

ɧɚ ɧɚɝɪɟɜɟ ɩɪɨɞɭɤɬɚɦɢ ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. Ɋɚɫɫɦɨɬɪɟɧɵ: ɫɨɫɬɚɜ ɢ

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ

ɢ ɨɫɧɨɜɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɪɟɚɤɬɨɪɨɜ ɤɢɩɹɳɟɝɨ ɫɥɨɹ, ɬɢɩɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ

ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ ɩɟɱɟɣ ɤɢɩɹɳɟɝɨ ɫɥɨɹ, ɤɨɧɫɬɪɭɤɰɢɢ ɮɨɪɫɭɧɨɤ ɞɥɹ ɩɨɞɚɱɢ

ɪɚɫɬɜɨɪɨɜ ɜ ɪɟɚɤɬɨɪ. Ɋɟɡɭɥɶɬɚɬɨɦ ɥɢɬɟɪɚɬɭɪɧɨɝɨ ɨɛɡɨɪɚ ɫɬɚɥɨ ɨɛɨɫɧɨɜɚɧɢɟ

ɜɵɛɨɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɬɢɩɚ ɪɟɚɤɬɨɪɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɯɥɨɪɢɞɚ ɥɢɬɢɹ

ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ.

1.1 ɏɥɨɪɢɞ ɥɢɬɢɹ

1.1.1 ɉɪɢɦɟɧɟɧɢɟ ɯɥɨɪɢɞɚ ɥɢɬɢɹ

ɒɢɪɨɬɚ ɨɛɥɚɫɬɟɣ ɩɪɢɦɟɧɟɧɢɹ ɥɢɬɢɹ, ɨɛɭɫɥɨɜɥɟɧɚ ɟɝɨ ɭɧɢɤɚɥɶɧɵɦɢ

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ Д1Ж. Ɍɚɤ ɯɥɨɪɢɞ ɥɢɬɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ

ɢɫɬɨɱɧɢɤ ɥɢɬɢɹ, ɢɦɟɸɳɢɣ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɦɟɞɢɰɢɧɟ Д2Ж. ɏɥɨɪɢɞ

ɥɢɬɢɹ ɧɚɲɟɥ ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɬɟɤɨɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɤɚɱɟɫɬɜɟ ɞɨɛɚɜɤɢ

ɞɥɹ ɭɦɟɧɶɲɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɟɥɨɦɥɟɧɢɹ Д3Ж. Ɍɚɤɠɟ ɯɥɨɪɢɞ ɥɢɬɢɹ

ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɷɥɟɤɬɪɨɥɢɬ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɹɞɟɪɧɨɝɨ

ɬɨɩɥɢɜɚ Д4–6Ж, ɤɚɤ ɮɥɸɫ ɩɪɢ ɩɥɚɜɤɟ ɚɥɥɸɦɢɧɢɹ ɢ ɦɚɝɧɢɹ Д7Ж. ɏɥɨɪɢɞ ɥɢɬɢɹ

ɯɚɪɚɤɬɟɪɢɡɭɹɫɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɥɚɜɥɟɧɢɹ ɢ ɜɵɫɨɤɨɣ

ɢɨɧɧɨɣ ɩɪɨɜɨɞɢɦɨɫɬɶɸ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɩɨɞɯɨɞɹɳɢɦ ɤɨɦɩɨɧɟɧɬɨɦ ɞɥɹ

ɬɟɩɥɨɜɵɯ ɛɚɬɚɪɟɣ Д8, 9Ж. ɉɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢɨɧɵ ɥɢɬɢɹ ɦɨɝɭɬ

ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɨɦɟɠɭɬɨɱɧɨɦ ɫɥɨɟ ɝɪɚɮɢɬɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ

ɞɚɧɧɭɸ ɫɢɫɬɟɦɭ ɜ ɤɚɱɟɫɬɜɟ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɜ ɥɢɬɢɣ-ɢɨɧɧɵɯ ɛɚɬɚɪɟɣ

ɢ ɚɤɤɭɦɭɥɹɬɨɪɚɯ Д10, 11Ж. ɉɨɡɞɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɨɧɵ ɥɢɬɢɹ

ɦɨɝɭɬ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɜ ɫɬɪɭɤɬɭɪɭ ɝɪɚɮɢɬɚ ɢ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ,

ɞɨɫɬɢɝɚɸɳɢɯ ɨɬ 625 ∘ɋ ɞɨ 900 ∘ɋ Д12–15Ж. ɗɬɨ ɮɨɪɦɢɪɭɟɬ ɨɫɧɨɜɭ ɩɪɨɰɟɫɫɚ
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ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɚɧɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɭɝɥɟɪɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ

ɦɧɨɝɨɫɥɨɣɧɵɟ ɭɝɥɟɪɨɞɧɵɟ ɧɚɧɨɬɪɭɛɤɢ, ɜ ɤɨɬɨɪɵɯ ɪɚɫɩɥɚɜɥɟɧɧɵɣ ɯɥɨɪɢɞ

ɥɢɬɢɹ ɩɨɞɜɟɪɝɚɟɬɫɹ ɷɥɟɤɬɪɨɥɢɡɭ ɫ ɝɪɚɮɢɬɨɜɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ Д16–18Ж.

ȿɫɬɶ, ɨɞɧɚɤɨ, ɧɟɤɨɬɨɪɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɯɥɨɪɢɞɚ ɥɢɬɢɹ,

ɧɚɤɥɚɞɵɜɚɟɦɵɟ ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɜɥɚɝɟ ɢ ɫɩɨɫɨɛɧɨɫɬɶɸ

ɚɛɫɨɪɛɢɪɨɜɚɬɶ ɜɥɚɝɭ ɢɡ ɚɬɦɨɫɮɟɪɵ. Ȼɥɚɝɨɞɚɪɹ ɷɬɢɦ ɫɜɨɣɫɬɜɚɦ ɯɥɨɪɢɞ ɥɢɬɢɹ

ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɫɭɲɢɬɟɥɹ ɝɚɡɨɜ Д19Ж.

Ɉɫɧɨɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɩɪɢɦɟɧɟɧɢɹ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɹɜɥɹɟɬɫɹ

ɩɨɥɭɱɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɥɢɬɢɹ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ

ɪɚɫɩɥɚɜɚ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɜ ɫɦɟɫɢ ɫ ɯɥɨɪɢɞɨɦ ɤɚɥɢɹ Д7, 20Ж. Ɍɚɤ ɢɡɛɵɬɨɱɧɚɹ

ɜɥɚɠɧɨɫɬɶ ɜ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɦɨɠɟɬ ɩɪɨɪɟɚɝɢɪɨɜɚɬɶ ɫ ɪɚɫɩɥɚɜɨɦ ɥɢɬɢɹ

ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɜ ɷɥɟɤɬɪɨɥɢɡɧɨɣ ɭɫɬɚɧɨɜɤɟ Д1Ж. Ɍɚɤɠɟ ɩɨɜɵɲɟɧɢɟ ɜɥɚɠɧɨɫɬɢ

ɬɨɜɚɪɧɨɝɨ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɩɪɢɜɨɞɢɬ ɤ ɜɵɯɨɞɭ ɫɨɞɟɪɠɚɧɢɹ ɤɥɸɱɟɜɨɝɨ

ɤɨɦɩɨɧɟɧɬɚ ɡɚ ɩɪɟɞɟɥɵ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ.

1.1.2 ɋɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ ɯɥɨɪɢɞɚ ɥɢɬɢɹ

ɏɥɨɪɢɞ ɥɢɬɢɹ ɹɜɥɹɟɬɫɹ ɢɫɯɨɞɧɵɦ ɩɪɨɞɭɤɬɨɦ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ

ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɥɢɬɢɹ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɦ ɪɚɡɥɨɠɟɧɢɟɦ

ɪɚɫɩɥɚɜɚ, ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɢɟ ɱɢɫɬɨɝɨ, ɛɟɡɜɨɞɧɨɝɨ ɯɥɨɪɢɞɚ ɥɢɬɢɹ

ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɬɟɯɧɨɥɨɝɢɢ ɥɢɬɢɹ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɣ. ɇɚ

ɪɵɧɤɟ ɬɨɜɚɪɧɵɟ ɮɨɪɦɵ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɛɟɡɜɨɞɧɨɝɨ

ɢ ɨɞɧɨɜɨɞɧɨɝɨ ɤɪɢɫɬɚɥɥɨɝɢɞɪɚɬɚ, ɚ ɬɚɤɠɟ 40 % ɪɚɫɬɜɨɪɚ. Ʉɥɸɱɟɜɵɟ

ɫɜɨɣɫɬɜɚ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1 Д20Ж.

Ʉɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɯɥɨɪɢɞ ɥɢɬɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɟɫɰɜɟɬɧɨɟ ɬɜɟɪɞɨɟ

ɜɟɳɟɫɬɜɚ ɫ ɦɨɥɹɪɧɨɣ ɦɚɫɫɨɣ 42.394 ɝ/ɦɨɥɶ ɢ ɩɥɨɬɧɨɫɬɶɸ ɛɟɡɜɨɞɧɨɝɨ ɩɨɪɨɲɤɚ

2.068 ɝ/ɦɨɥɶ Д21Ж. ɏɥɨɪɢɞ ɥɢɬɢɹ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɤɪɢɫɬɚɥɥɨɜ, ɩɨɪɨɲɤɚ ɢ

ɝɪɚɧɭɥ.
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Ɍɚɛɥɢɰɚ 1.1 – ɋɜɨɣɫɬɜɚ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ

ɋɜɨɣɫɬɜɨ Ɂɧɚɱɟɧɢɟ

ɉɥɨɬɧɨɫɬɶ, ɝ/ɫɦ3 2.07

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ, ∘ɋ 610

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ, ∘ɋ 1382

Ɋɚɫɬɜɨɪɢɦɨɫɬɶ, ɝ. ɜ 100 ɝ.

ȼɨɞɚ ɩɪɢ 0 ∘ɋ 69.18

ȼɨɞɚ ɩɪɢ 25 ∘ɋ 84.67

ȼɨɞɚ ɩɪɢ 50 ∘ɋ 96.31

ȼɨɞɚ ɩɪɢ 100 ∘ɋ 109.12

Ʉɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɛɟɡɜɨɞɧɵɣ ɯɥɨɪɢɞ ɥɢɬɢɹ ɩɨɥɭɱɚɸɬ ɢɡ ɪɚɫɬɜɨɪɨɜ,

ɨɛɟɡɜɨɠɢɜɚɧɢɟɦ ɤɪɢɫɬɚɥɥɨɝɢɞɪɚɬɨɜ ɩɨ ɪɟɚɤɰɢɢ Д20, М. 33Ж:

ԁ�Ӹԛ ⋅ 6ӽ2Ԅ −63∘�͍͍͍͍ ͍͍ ͍͍͍ ͍͍ ͍͍ ͍͍͍ ͍͍ ͍͍͍ ͍͍ ԁ�Ӹԛ ⋅ �ӽ2Ԅ −20,5∘�͍͍͍ ͍͍͍͍ ͍͍͍ ͍͍͍͍ ͍͍͍͍ ͍͍͍͍ ͍͍͍͍ ͍͍͍͍ ԁ�Ӹԛ ⋅ �ӽ2Ԅ 19,5∘�͍͍͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍

19,5∘�͍͍͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ԁ�Ӹԛ ⋅ �ӽ2Ԅ 93,5∘�͍͍͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ͍͍ ԁ�Ӹԛ
(1.1)

ȼ ɦɟɬɚɥɥɭɪɝɢɢ ɥɢɬɢɹ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɢ ɧɚɢɛɨɥɟɟ ɞɟɲɟɜɨɝɨ

ɢɫɬɨɱɧɢɤɚ ɫɵɪɶɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ,

ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɥɢɬɢɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɪɛɨɧɚɬ ɥɢɬɢɹ.

ɋɨɞɟɪɠɚɧɢɟ ɧɟɤɨɬɨɪɵɯ ɩɪɢɦɟɫɟɣ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɤɚɪɛɨɧɚɬɟ ɥɢɬɢɹ

ɩɪɨɢɡɜɟɞёɧɧɨɝɨ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɭɫɥɨɜɢɸ Ɍɍ 95.1951-89 «Ʉɚɪɛɨɧɚɬ ɥɢɬɢɹ

ɬɟɯɧɢɱɟɫɤɢɣ», ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 1.2.

Ɍɚɛɥɢɰɚ 1.2 – ɋɜɨɣɫɬɜɚ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ

ȼɟɳɟɫɬɜɨ ɋɨɞɟɪɠɚɧɢɟ %

ԁ�2ӸԄ3 99.000

ɉɪɢɦɟɫɢ

ԁ�2ӸԄ3 99.000

ԃ�2Ԅ 0.200

ӻԔ2Ԅ3 0.060

Ӹ�Ԅ 0.038
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.2

ȼɟɳɟɫɬɜɨ ɋɨɞɟɪɠɚɧɢɟ %

Ԁ2ԈԄ4 0.072

ԃ�Ӹԛ 0.005

ȼɥɚɠɧɨɫɬɶ 0.600

ɉɪɢɦɟɫɢ, ɧɟɪɚɫɬɜɨɪɢɦɵɟ ɜ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɟ 0.025

ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɦɟɬɨɞɵ ɩɨɥɭɱɟɧɢɹ ɯɥɨɪɢɞɚ ɪɚɡɥɢɱɚɸɬ ɩɨ

ɯɥɨɪɢɪɭɸɳɟɦɭ ɪɟɚɝɟɧɬɭ. ȼ ɤɚɱɟɫɬɜɟ ɬɚɤɢɯ ɪɟɚɝɟɧɬɨɜ ɜɵɫɬɭɩɚɸɬ ɫɨɥɹɧɚɹ

ɤɢɫɥɨɬɚ ɢ ɦɨɥɟɤɭɥɹɪɧɵɣ ɯɥɨɪ Д20, М. 276Ж.

ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɥɢɬɢɹ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɦ ɪɚɡɥɨɠɟɧɢɟɦ

ɪɚɫɩɥɚɜɚ ɯɥɨɪɢɞɚ, ɜ ɤɚɱɟɫɬɜɟ ɩɨɛɨɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜɵɞɟɥɹɟɬɫɹ ɝɚɡɨɨɛɪɚɡɧɵɣ

ɯɥɨɪɢɞ. ɉɨɷɬɨɦɭ ɧɚɲɥɨ ɩɪɢɦɟɧɟɧɢɟ ɩɪɹɦɨɟ ɯɥɨɪɢɪɨɜɚɧɢɟ ɬɜɟɪɞɨɝɨ ɤɚɪɛɨɧɚɬɚ

ɥɢɬɢɹ ɯɥɨɪɨɦ ɢɥɢ ɯɥɨɪɢɫɬɵɦ ɜɨɞɨɪɨɞɨɦ Д20, М. 276Ж. ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ

ɫɩɨɫɨɛɚ ɹɜɥɹɟɬɫɹ ɬɪɭɞɨɟɦɤɨɫɬɶ, ɷɧɟɪɝɨɡɚɬɪɚɬɧɨɫɬɶ ɫ ɧɢɡɤɢɦ ɜɵɯɨɞɨɦ

ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɟɫɬɢ ɩɪɨɰɟɫɫ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 500 ∘C. ɉɪɢ ɩɪɹɦɨɦ

ɯɥɨɪɢɪɨɜɚɧɢɢ ɫɭɫɩɟɧɡɢɢ ɤɚɪɛɨɧɚɬɚ ɥɢɬɢɹ ɝɚɡɨɨɛɪɚɡɧɵɦ ɯɥɨɪɨɦ ɜɨɡɦɨɠɧɵ

ɫɥɟɞɭɸɳɢɟ ɪɟɚɤɰɢɢ:

ԁ�2ӸԄ3 + Ӹԛ2 ⇒ ԁ�ӸԛԄ + ԁ�Ӹԛ + Ӹԛ2 ↑, (1.2)

�ԁ�2ӸԄ3 + �Ӹԛ2 ⇒ ԁ�ӸԛԄ3 + �ԁ�Ӹԛ + �ӸԄ3 ↑ (1.3)

Ɉɱɢɫɬɤɚ ɯɥɨɪɢɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɨɬ ɯɥɨɪɚɬɚ ɢ ɩɟɪɯɥɨɪɚɬɚ ɥɢɬɢɹ ɜɨɡɦɨɠɧɚ

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɢɯ ɫ ɜɨɫɫɬɚɧɨɜɢɬɟɥɹɦɢ Д22Ж. Ɉɞɧɚɤɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ

ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɣ ɡɚɝɪɹɡɧɹɟɬ ɪɚɫɬɜɨɪ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ

ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ. ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɨɱɢɫɬɤɢ ɯɥɨɪɢɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɨɬ ɯɥɨɪɚɬɚ

ɩɭɬɟɦ ɩɨɞɤɢɫɥɟɧɢɹ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɨɣ ɧɚɝɪɟɬɨɝɨ ɞɨ 60 ɞɨ 100 ∘ɋ ɯɥɨɪɢɞɧɨ-

ɯɥɨɪɚɬɧɨɝɨ ɪɚɫɫɨɥɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɡɥɨɠɟɧɢɟɦ ɨɛɪɚɡɭɸɳɟɣɫɹ ɞɜɭɨɤɢɫɢ

ɯɥɨɪɚ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɦ ɢɡɥɭɱɟɧɢɟɦ Д23Ж.

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɨɱɢɫɬɤɢ ɪɚɫɬɜɨɪɚ ɨɬ ɯɥɨɪɚɬɚ,

ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɦɟɬɨɞɨɦ ɚɛɫɨɪɛɰɢɢ
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ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɯɥɨɪɚ ɝɢɞɪɨɨɤɢɫɶɸ ɥɢɬɢɹ, ɹɜɥɹɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ

ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɢɫɥɨɣ ɫɪɟɞɵ ɢ ɝɚɡɨɨɛɪɚɡɧɵɣ ɯɥɨɪ, ɩɨɥɭɱɚɟɦɵɣ

ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɥɨɠɟɧɢɹ ɞɜɭɨɤɢɫɢ ɯɥɨɪɚ:

�ԁ�ӸԛԄ3 + 6ӽӸԛ ⇒ �ӽӸԛ + 6ӸԛԄ2 + ӽ2Ԅ, (1.4)

�ӸԛԄ2 ⇒ Ӹԛ2 ↑ +�Ԅ2 ↑ (1.5)

ȼɵɞɟɥɹɸɳɢɣɫɹ ɯɥɨɪ ɧɟɨɛɯɨɞɢɦɨ ɭɬɢɥɢɡɢɪɨɜɚɬɶ. Ʉ ɬɨɦɭ ɠɟ ɞɜɭɨɤɢɫɶ

ɯɥɨɪɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɪɚɡɥɚɝɚɟɬɫɹ ɫɨ ɜɡɪɵɜɨɦ Д24Ж.

ȼ ɧɚɫɬɨɹɳɢɟ ɜɪɟɦɹ ɨɫɧɨɜɧɨɣ ɩɪɨɦɵɲɥɟɧɧɵɣ ɦɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɯɥɨɪɢɞɚ

ɥɢɬɢɹ, ɨɫɧɨɜɚɧ ɧɚ ɪɚɫɬɜɨɪɟɧɢɢ ɤɚɪɛɨɧɚɬɚ ɜ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɟ:

ԁ�2ӸԄ3 + �ӽӸԛ ⇒ �ԁ�Ӹԛ + ӽ2Ԅ + ӸԄ3 ↑ (1.6)

Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ

ɯɥɨɪɚ. Ɋɚɫɬɜɨɪɟɧɢɟ ɜ ɤɢɫɥɨɬɟ ɧɟ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ

ɭɡɥɨɜ ɞɥɹ ɩɨɞɚɱɢ ɝɚɡɚ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɫɪɟɞɭ.

ɉɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ

ɫɬɚɞɢɢ. ɉɟɪɜɚɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɫɬɜɨɪɟɧɢɢ ɤɚɪɛɨɧɚɬɚ ɜ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɟ

(1.6). ɂɡ-ɡɚ ɜɵɫɨɤɨɣ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɩɪɢɦɟɫɟɣ ɩɟɪɟɯɨɞɢɬ ɜ

ɪɚɫɬɜɨɪ, ɢ ɨɱɢɫɬɤɭ ɨɬ ɧɢɯ ɩɪɨɜɨɞɹɬ ɡɚ ɫɱɟɬ ɨɫɚɠɞɟɧɢɹ ɜ ɜɢɞɟ ɝɢɞɪɨɤɫɢɞɨɜ. Ɍɚɤ

ɩɨɫɥɟ ɱɚɫɨɜɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɞɨɛɚɜɥɹɸɬ ɞɨ 0.01 ɧ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɢɞɪɨɤɫɢɞ

ɥɢɬɢɹ. ɉɪɢ ɤɢɩɹɱɟɧɢɢ ɷɬɨɝɨ ɫɥɚɛɨɳɟɥɨɱɧɨɝɨ ɪɚɫɬɜɨɪɚ ɩɪɢɦɟɫɢ (CК, BК, FО)

ɜɵɞɟɥɹɸɬɫɹ ɜ ɜɢɞɟ ɝɢɞɪɨɤɫɢɞɨɜ, ɤɚɪɛɨɧɚɬɨɜ ɢɥɢ ɨɫɧɨɜɧɵɯ ɤɚɪɛɨɧɚɬɨɜ. Ⱦɥɹ

ɨɫɚɠɞɟɧɢɹ ɫɭɥɶɮɚɬɧɨɣ ɫɟɪɵ ɜ ɜɢɞɟ ɫɭɥɶɮɚɬɚ ɛɚɪɢɹ ɞɨɛɚɜɥɹɸɬ ɯɥɨɪɢɞ ɛɚɪɢɹ

ɫ 20 % ɢɡɛɵɬɤɨɦ Д20, ɫ. 278Ж.

Ɍɚɤɠɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɰɟɫɫɚ ɜ ɪɚɫɬɜɨɪɚɯ ɢ ɫɭɫɩɟɧɡɢɹɯ ɩɪɢɦɟɧɹɸɬ

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɩɨ ɨɱɢɫɬɤɟ ɨɬ ɩɪɢɦɟɫɟɣ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ

ɤɚɪɛɨɧɚɬɚ ɥɢɬɢɹ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ, ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɨɫɨɛɚ Ɍɪɭɫɬɚ

– ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɹ ɤɚɪɛɨɧɚɬɚ ɥɢɬɢɹ, ɩɟɪɟɜɨɞɨɦ ɜ ɪɚɫɬɜɨɪɢɦɵɣ ɛɢɤɚɪɛɨɧɚɬ

ɥɢɬɢɹ. Ɉɫɚɠɞɟɧɢɟ ɝɢɞɪɨɤɫɢɞɨɜ ɠɟɥɟɡɚ, ɤɚɥɶɰɢɹ, ɦɚɝɧɢɹ ɩɪɢ ɤɢɩɹɱɟɧɢɢ Д20, ɫ.

274Ж:
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�ԁ�Ԅӽ + ӷ�Ӹԛ2 = ӷ��Ԅӽ)2 + �ԁ�Ӹԛ, (1.7)

ӻԔӸԛ3 + �ԁ�Ԅӽ = ӻԔ�Ԅӽ)3 ↓ +�ԁ�Ӹԛ, (1.8)

Ӹ�Ӹԛ2 + �ԁ�Ԅӽ = Ӹ��Ԅӽ)2 ↓ +�ԁ�Ӹԛ, (1.9)

ɉɪɢɦɟɫɢ ɩɪɢɯɨɞɹɳɢɟ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɯɥɨɪɢɞɨɦ ɥɢɬɢɹ (ɬɚɛɥɢɰɚ 1.2)

ɪɚɫɬɜɨɪɹɸɬɫɹ ɜ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɟ ɩɨ ɫɥɟɞɭɸɳɢɦ ɪɟɚɤɰɢɹɦ Д24Ж:

ԃ�2Ԅ + �ӽӸԛ = �ԃ�Ӹԛ + ӽ2Ԅ, � (1.10)

ӻԔ2Ԅ3 + 6ӽӸԛ = �ӻԔӸԛ3 + �ӽ2Ԅ, � (1.11)

Ӹ�Ԅ + �ӽӸԛ = Ӹ�Ӹԛ2 + ӽ2Ԅ. (1.12)

Ɍɚɤɠɟ ɜ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɟ ɪɚɫɬɜɨɪɹɸɬɫɹ ɧɟɤɨɬɨɪɵɟ ɢɫɬɨɱɧɢɤɢ

ɫɥɟɞɭɸɳɢɯ ɢɨɧɨɜ: ԈԄ2−
4 ,ԅԄ3−

4 ,Ԉ�Ԅ2−
3 . Ɉɱɢɫɬɤɚ ɨɬ ɚɧɢɨɧɨɜ ɩɪɨɢɫɯɨɞɢɬ

ɨɫɚɠɞɟɧɢɟ ɩɨ ɪɟɚɤɰɢɹɦ:

Ԁ2ԈԄ4 + ӷ�Ӹԛ2 = ӷ�ԈԄ4 ↓ +�ԀӸԛ, (1.13)

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨɥɭɱɟɧɢɢ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɩɪɨɜɨɞɹɬ

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɩɨ ɨɱɢɫɬɤɟ ɨɬ ɩɪɢɦɟɫɟɣ, ɜɜɢɞɭ

ɩɨɜɵɲɟɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɩɨɫɬɨɪɨɧɧɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɤɚɪɛɨɧɚɬɟ ɥɢɬɢɹ.

Ɍɚɤɠɟ ɧɚɥɚɝɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɱɢɫɬɨɬɟ ɯɥɨɪɢɞɚ ɥɢɬɢɹ,

ɤɚɤ ɤ ɩɪɨɦɟɠɭɬɨɱɧɨɦɭ ɫɨɟɞɢɧɟɧɢɸ ɜ ɬɟɯɧɨɥɨɝɢɢ ɥɢɬɢɹ. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ

ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1 Д25Ж, ɯɥɨɪɢɞ ɥɢɬɢɹ

ɨɛɪɚɡɭɟɦ ɪɹɞ ɯɨɪɨɲɨ ɨɩɪɟɞɟɥɹɟɦɵɯ ɝɢɞɪɚɬɨɜ.
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Ɋɢɫɭɧɨɤ 1.1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɥɭɱɟɧɢɹ ɯɥɨɪɢɞɚ ɢɡ

ɤɚɪɛɨɧɚɬɚ ɥɢɬɢɹ

1.2 ɋɭɲɤɚ ɯɥɨɪɢɞɚ ɥɢɬɢɹ

1.2.1 Ⱦɟɝɢɞɪɚɬɚɰɢɹ ɯɥɨɪɢɞɚ ɥɢɬɢɹ

ɋɨɝɥɚɫɧɨ ɮɚɡɨɜɨɣ ɞɢɚɝɪɚɦɦɟ ɫɢɫɬɟɦɵ ɯɥɨɪɢɞ ɥɢɬɢɹ-ɜɨɞɚ

ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 1.2 Д25Ж, ɯɥɨɪɢɞ ɥɢɬɢɹ ɨɛɪɚɡɭɟɬ ɪɹɞ ɯɨɪɨɲɨ

ɨɩɪɟɞɟɥɹɟɦɵɯ ɝɢɞɪɚɬɨɜ ɜ ɩɪɢɫɭɫɬɜɢɢ ɜɨɞɵ. ɇɚɩɪɢɦɟɪ ɝɢɞɪɚɬɚɰɢɹ ɯɥɨɪɢɞɚ

ɥɢɬɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɦɟɠɞɭ ɦɢɧɭɫ 20 ɢ ɩɥɸɫ 20 ∘C ɦɨɠɟɬ ɛɵɬɶ

ɩɪɟɞɫɬɚɜɥɟɧɧɚ ɧɚ ɮɨɪɦɭɥɟ:

21



ԁ�Ӹԛɬɜ
�2�⃯⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ԁ�Ӹԛɬɜ + ԁ�Ӹԛ ⋅ ӽ2Ԅɬɜ

30% ɦɚɫɫ �2�⃯⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯

30% ɦɚɫɫ �2�⃯⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯ ԁ�Ӹԛ ⋅ ӽ2Ԅɬɜ + ԁ�Ӹԛ ⋅ �ӽ2Ԅɬɜ
47% ɦɚɫɫ �2�⃯⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯

47% ɦɚɫɫ⃯⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ԁ�Ӹԛ ⋅ �ӽ2Ԅɬɜ + ɠ

(1.14)

Ɋɢɫɭɧɨɤ 1.2 – Ɏɚɡɨɜɚɹ ɞɢɚɝɪɚɦɦɚ ɫɢɫɬɟɦɵ ԁ�Ԅӽ ⋅ ӽ2Ԅ

ɉɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɯɥɨɪɢɞ ɥɢɬɢɹ ɜɩɢɬɵɜɚɟɬ ɢ ɭɞɟɪɠɢɜɚɟɬ

ɩɪɢɦɟɪɧɨ 2.55 % ɜɨɞɵ ɩɨɫɥɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɡɞɭɯɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɛɪɚɡɭɹ

ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɫɥɨɣ ɦɨɧɨɝɢɞɪɚɬɚ ԁ�Ӹԛ ⋅ ӽ2Ԅ. Ɉɤɨɥɨ 88 % ɜɨɞɵ ɭɞɚɥɹɟɬɫɹ ɩɪɢ

ɧɚɝɪɟɜɟ ɨɬ ɩɥɸɫ 93 ɞɨ ɩɥɸɫ 115 ∘C, ɫɨɞɟɪɠɚɧɢɟ ɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ

ɬɟɦɩɟɪɚɬɭɪɵ Д26Ж.

Ʉɚɤ ɩɪɚɜɢɥɨ, ɨɛɪɚɛɨɬɤɚ ɫɨɥɟɣ ɩɨɞ ɜɨɡɞɭɯɨɦ ɡɚɩɪɟɳɚɟɬɫɹ ɢɡ-ɡɚ ɜɵɫɨɤɨɣ

ɜɥɚɠɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɚɞɫɨɪɛɢɪɨɜɚɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɥɢ ɢ ɨɛɪɚɡɨɜɚɬɶ

ɝɢɞɪɚɬɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɬɤɥɨɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɭɲɤɢ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ

ɝɢɞɪɨɤɫɢɞɨɜ ɢɥɢ ɨɤɫɢɞɨɜ, ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. ɋɨɥɢ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɫ

ɝɚɥɨɝɟɧɚɦɢ ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɯɥɨɪɨɦ, ɨɱɟɧɶ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɜɨɞɹɧɨɦɭ ɩɚɪɭ ɢ

ɨɛɪɚɡɭɸɬ ɝɢɞɪɚɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɪɚɜɧɟɧɢɟɦ:
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ԁ�Ӹԛ ⋅ ԝӽ2Ԅ ��⃯⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯ ԁ�Ӹԛ�ԝ − Ԝ) + Ԝӽ2Ԅ (1.15)

ɝɞɟ ԉ� – ɬɟɦɩɟɪɚɬɭɪɚ ɞɟɝɢɞɪɚɬɚɰɢɢ.

Ⱦɚɧɧɵɟ ɨ ɬɟɦɩɟɪɚɬɭɪɟ ɞɟɝɢɞɪɚɬɚɰɢɢ ɞɥɹ ɝɢɞɪɚɬɚ ԁ�Ӹԛ ⋅ ӽ2Ԅ ɪɚɫɯɨɞɹɬɫɹ

ɦɟɠɞɭ ɥɢɬɟɪɚɬɭɪɧɵɦɢ ɞɚɧɧɵɦɢ (ԁ�Ӹԛ ⋅ӽ2Ԅ: 110 ∘ɋ Д27Ж, 100,5 ∘ɋ Д28Ж, ∘ɋ Д29Ж,

88 ∘ɋ Д30Ж, ɢ ԁ�Ӹԛ ⋅ 0.�ӽ2Ԅ: 162 Д31Ж, 152 ∘ɋ Д27Ж). Ɍɚɤɨɟ ɪɚɫɯɨɠɞɟɧɢɟ ɜ ɞɚɧɧɵɯ

ɨ ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɡɥɨɠɟɧɢɹ ɦɨɧɨɝɢɞɪɚɬɚ ɦɨɠɟɬ ɛɵɬɶ ɨɛɴɹɫɧɟɧɨ ɪɚɡɥɢɱɢɟɦ

ɭɫɥɨɜɢɣ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɩɨɫɤɨɥɶɤɭ ɞɚɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ

ɞɚɜɥɟɧɢɹ ɜɨɞɹɧɵɯ ɩɚɪɨɜ. ȼ ɪɚɛɨɬɟ ɩɪɟɞɩɪɢɧɹɬɚ ɨɰɟɧɤɚ ɫɬɚɛɢɥɶɧɨɫɬɢ ɝɢɞɪɚɬɨɜ

ɜ ɢɧɟɪɬɧɨɣ ɚɬɦɨɫɮɟɪɟ.

Ɍɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɩɪɢ ɫɤɨɪɨɫɬɶ ɧɚɝɪɟɜɚ

ɨɬ ɩɥɸɫ 1 ɞɨ ɩɥɸɫ 10 ∘C ɦɢɧ−1 ɜ ɢɧɟɪɬɧɨɣ ɚɬɦɨɫɮɟɪɟ. Ȼɵɥɢ ɩɨɥɭɱɟɧɵ

ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ ɩɢɤɨɜ ɤɪɢɜɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ ɬɟɪɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ.

Ɂɧɚɱɟɧɢɹ ԉ�,� (Т = 1, 2 ɞɥɹ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɬɚɞɢɣ ɨɫɭɲɤɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ)

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. Ɇɚɫɫɨɜɨɟ ɢɡɦɟɧɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɚɫɫɟ ɦɨɥɟɤɭɥ

ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɜɨɞɵ ɬɟɪɹɟɦɵɯ ɜɨ ɜɪɟɦɹ ɧɚɝɪɟɜɚ ɨɬɧɟɫɟɧɧɨɟ ɤ ɦɚɫɫɟ ɝɢɞɪɚɬɚ

ԁ�Ӹԛ ⋅ ӽ2Ԅ. Ⱦɥɹ ɤɚɠɞɨɣ ɫɤɨɪɨɫɬɢ ɧɚɝɪɟɜɚ, ɢɡɦɟɧɟɧɢɟ ɦɚɫɫɵ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ

ɢɦɟɟɬ ɞɜɟ ɯɨɪɨɲɨ ɨɩɪɟɞɟɥɹɟɦɵɯ ɱɚɫɬɢ. ɉɟɪɜɚɹ ɱɚɫɬɶ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɱɚɫɬɢɱɧɨɣ

ɞɟɝɢɞɪɚɬɚɰɢɢ ԁ�Ӹԛ ⋅ ӽ2Ԅ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɪɚɜɧɟɧɢɟɦ (1.16).

ԁ�Ӹԛ ⋅ ӽ2Ԅ
��,1⃯⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ԁ�Ӹԛ ⋅ 0.�ӽ2Ԅ + 0.�ӽ2Ԅ (1.16)

Ɍɚɛɥɢɰɚ 1.3 – Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɡɥɨɠɟɧɢɹ ԉ�,���=1,2) ɞɥɹ ԁ�Ӹԛ ⋅ ӽ2Ԅ, ɜ

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɧɚɝɪɟɜɚ

ɋɤɨɪɨɫɬɶ ɧɚɝɪɟɜɚ
∘C ɦɢɧ−1

Ɍɟɦɩɟɪɚɬɭɪɚ ԉ�,1

∘ɋ

Ɍɟɦɩɟɪɚɬɭɪɚ ԉ�,2

∘ɋ

� �� �60

� �0� �66

� �06 �77

�0 ��0 �86
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Ɋɢɫɭɧɨɤ 1.3 – Ɍɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ (TG) ɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ

ɬɟɪɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɪɚɡɥɨɠɟɧɢɹ ԁ�Ӹԛ ⋅ ӽ2Ԅ ɫɨ ɫɤɨɪɨɫɬɶɸ ɧɚɝɪɟɜɚ 1 ∘C ɦɢɧ−1

ɜ ɫɪɟɞɟ ɝɟɥɢɹ

ɋɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ 1.16 ɢɡɦɟɧɟɧɢɟ ɦɚɫɫɵ ɞɨɥɠɧɚ ɪɚɜɧɵɦ 12.5 % ɩɨ

ɦɚɫɫɟ. ɂɡɦɟɪɟɧɧɚɹ ɦɚɫɫɚ ɞɥɹ ɩɟɪɜɨɝɨ ɲɚɝɚ ɛɵɥɚ ɛɥɢɡɤɚ ɤ 13.5 % ɩɨ ɦɚɫɫɟ,

ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɝɥɚɫɢɟ ɫ ɩɪɟɞɥɚɝɚɟɦɵɦ ɦɟɯɚɧɢɡɦɨɦ. Ɋɚɡɧɢɰɚ ɦɨɝɭɬ

ɛɵɬɶ ɩɪɢɩɢɫɚɧɵ ɤ ɢɫɯɨɞɧɨɦɭ ɦɨɥɹɪɧɨɟ ɨɬɧɨɲɟɧɢɟ ӽ2Ԅ/ԁ�Ӹԛ ɧɟɦɧɨɝɨ ɜɵɲɟ,

ɱɟɦ ɟɞɢɧɢɰɚ. ȼɬɨɪɚɹ ɱɚɫɬɶ ɤɪɢɜɨɣ ɫɜɹɡɚɧɚ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ԁ�Ӹԛ, ɩɨɬɟɪɹɜ

ɩɨɥɨɜɢɧɭ ɢɡ ɤɪɢɫɬɚɥɥɢɡɭɟɬɫɹ ɦɨɥɟɤɭɥɵ ɜɨɞɵ ɧɚ ԁ�Ӹԛ ⋅ 0.�ӽ2Ԅ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ

ɫ ɭɪɚɜɧɟɧɢɟɦ 1.17.

ԁ�Ӹԛ ⋅ 0.�ӽ2Ԅ
��,2⃯⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ⃯⃯ ԁ�Ӹԛ + 0.�ӽ2Ԅ (1.17)

Ⱦɥɹ ɤɚɠɞɨɝɨ ɢɡɦɟɧɟɧɢɹ ɦɚɫɫɵ ɫɨɨɬɜɟɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɚɹ ɫɬɚɞɢɹ

ɪɚɡɥɨɠɟɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɨɩɪɟɞɟɥɢɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɪɟɚɤɰɢɣ ɞɟɝɢɞɪɚɬɚɰɢɢ

ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɦɨɧɨɝɢɞɪɚɬɚ. ɉɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɷɬɚɩɵ ɨɛɟɡɜɨɠɢɜɚɧɢɹ

ɩɪɨɢɫɯɨɞɹɬ ɦɟɠɞɭ ɩɥɸɫ 99 ɢ ɩɥɸɫ 110 ∘C ɢ ɦɟɠɞɭ ɩɥɸɫ 160 ɢ ɩɥɸɱ

186 ∘ɋ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɍɟɦɩɟɪɚɬɭɪɚ ԉ�,� ɫɦɟɳɚɟɬɫɹ ɜ ɫɬɨɪɨɧɭ ɛɨɥɟɟ ɜɵɫɨɤɨɣ

ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɤɨɪɨɫɬɶ ɧɚɝɪɟɜɚ. Ɇɟɠɞɭ ɩɥɸɫ 190 ɢ ɩɥɸɫ

500 ∘ɋ ɦɚɫɫɨɜɚɹ ɜɚɪɢɚɰɢɹ ɧɟ ɛɵɥɚ ɡɚɩɢɫɚɧ. ȼɵɲɟ 500 ∘C ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ

ɥɢɧɟɣɧɚɹ ɩɨɬɟɪɹ ɦɚɫɫɵ. ɗɬɨ ɨɛɴɹɫɧɟɧɨ ɩɪɨɝɪɟɫɫɢɜɧɨɦ ɢɫɩɚɪɟɧɢɢ ɫɨɥɢ ԁ�Ӹԛ

ɜɛɥɢɡɢ ɬɨɱɤɢ ɩɥɚɜɥɟɧɢɹ ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ ɞɚɜɥɟɧɢɢ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɵɲɟ

610 ∘ɋ ɬɨɥɶɤɨ ɷɧɞɨɬɟɪɦɢɱɟɫɤɢɣ ȾɌȺ ɫɢɝɧɚɥ ɛɵɥ ɡɚɩɢɫɚɧ ɛɟɡ ɫɢɝɧɚɥɚ ɌȽ.

ɗɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ ɬɜɟɪɞɨɟ ɬɟɥɨ - ɠɢɞɤɨɫɬɶ ԁ�Ӹԛ.

Ȼɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ԁ�Ӹԛ, ɱɬɨ ɛɥɢɡɤɨ ɤ 610 ∘C,
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ɱɬɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɩɪɟɞɵɞɭɳɢɦɢ ɨɩɪɟɞɟɥɟɧɢɹɦɢ ɫɞɟɥɚɧɧɵɣ ɫ ɩɨɦɨɳɶɸ

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɫɤɚɧɢɪɭɸɳɟɣ ɤɚɥɨɪɢɦɟɬɪɢɢ ɫ ɛɟɡɜɨɞɧɨɣ ԁ�Ӹԛ, Д32Ж. ɗɬɨ

ɨɡɧɚɱɚɟɬ, ɱɬɨ ɨɛɟɡɜɨɠɢɜɚɧɢɟ ԁ�Ӹԛ ⋅ ӽ2Ԅ ɩɪɨɬɟɤɚɥɚ ɛɟɡ ɝɢɞɪɨɥɢɡɚ ɫɨɥɢ ԁ�Ӹԛ

ɜ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɤɚɤ ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɢɫɬɟɦɟ ԁ�Ӹԛ−ԀӸԛ ɩɪɢ

250 ∘ɋ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɜɥɚɝɢ Д33Ж. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ

ɛɵɥɚ ɛɵ ɢɡɦɟɧɟɧɚ ɡɚ ɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɨɤɫɢɞɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɥɚɜɥɟɧɢɟ

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɟɦɩɟɪɚɬɭɪɟ ɥɢɤɜɢɞɭɫɚ ɫɦɟɫɢ �ԁ�Ԅӽ ⋅ �� − �)ԁ�Ӹԛ.

1.2.2 ɋɭɲɤɚ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɧɚ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ

Ⱦɥɹ ɫɭɲɤɢ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɛɚɪɚɛɚɧɧɨ ɜɪɚɳɚɸɳɚɹɫɹ

ɩɟɱɶ ɢ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɩɪɢɦɟɧɟɧɢɹ ɩɟɱɢ ɤɢɩɹɳɟɝɨ

ɫɥɨɹ, ɹɜɥɹɟɬɫɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɹ ɩɪɨɰɟɫɫɚ ɞɟɝɢɞɪɚɬɚɰɢɢ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ

ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ ɦɚɬɟɪɢɚɥ, ɩɪɢɜɟɞёɧɧɵɣ ɜɨ ɜɡɜɟɲɟɧɧɨɟ

ɫɨɫɬɨɹɧɢɟ, ɩɪɢɨɛɪɟɬɚɟɬ ɫɜɨɣɫɬɜɚ ɬɟɤɭɱɟɫɬɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɭɫɤɨɪɹɸɬɫɹ

ɹɜɥɟɧɢɹ ɩɟɪɟɧɨɫɚ ɷɧɟɪɝɢɢ ɢ ɜɟɳɟɫɬɜɚ ɜɧɭɬɪɢ ɫɚɦɢɯ ɱɚɫɬɢɰ ɢ ɜ ɨɤɪɭɠɚɸɳɟɣ

ɢɯ ɫɪɟɞɟ.

ɋɭɲɢɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ Ʉɋ ɦɨɝɭɬ ɪɚɡɥɢɱɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ

ɨɫɨɛɟɧɧɨɫɬɹɦɢ Д34Ж:

- ɤɨɧɮɢɝɭɪɚɰɢɹ ɚɩɩɚɪɚɬɚ ɜ ɡɨɧɟ ɫɥɨɹ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ

ɝɢɞɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɟɠɢɦ ɩɪɨɰɟɫɫɚ. ɋɭɳɟɫɬɜɭɸɬ ɚɩɩɚɪɚɬɵ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ,

ɰɢɥɢɧɞɪɨɤɨɧɢɱɟɫɤɢɟ ɢ ɤɨɧɢɱɟɫɤɢɟ ɫ ɨɛɵɱɧɵɦ ɪɟɠɢɦɨɦ ɩɫɟɜɞɨɨɠɢɠɟɧɢɹ ɢɥɢ

ɫ ɮɨɧɬɚɧɢɪɭɸɳɢɦ ɫɥɨɟɦ. ɋɟɱɟɧɢɟ ɚɩɩɚɪɚɬɚ ɛɵɜɚɟɬ ɤɪɭɝɥɵɦ, ɤɜɚɞɪɚɬɧɵɦ,

ɩɪɹɦɨɭɝɨɥɶɧɵɦ ɫ ɪɚɡɥɢɱɧɵɦ ɫɨɨɬɧɨɲɟɧɢɟɦ ɫɬɨɪɨɧ. ɂɡɜɟɫɬɧɵ ɚɩɩɚɪɚɬɵ ɫ

ɞɜɭɦɹ ɢ ɛɨɥɟɟ ɡɨɧɚɦɢ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɫɭɲɤɢ ɢ ɨɯɥɚɠɞɟɧɢɹ, ɫɨ ɫɬɭɩɟɧɱɚɬɵɦ

ɢɡɦɟɧɟɧɢɟɦ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɩɨ ɜɵɫɨɬɟ ɢ ɞɪ.;

- ɪɚɡɝɪɭɡɤɚ ɜɥɚɠɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɚɩɩɚɪɚɬ Ʉɋ. Ɂɚɝɪɭɡɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ

ɧɚɞ ɫɥɨɟɦ ɫ ɩɨɦɨɳɶɸ ɨɛɵɱɧɵɯ ɩɢɬɚɬɟɥɟɣ ɢɥɢ ɧɢɠɟ ɭɪɨɜɧɹ ɫɥɨɹ ɩɪɢ

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ɋɚɫɬɜɨɪɵ ɢ ɩɚɫɬɨɨɛɪɚɡɧɵɟ ɫɭɫɩɟɧɡɢɢ

ɩɨɞɚɸɬɫɹ ɜ ɚɩɩɚɪɚɬ ɫ ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ ɪɚɫɩɵɥɢɬɟɥɶɧɵɯ ɮɨɪɫɭɧɨɤ, ɤɨɬɨɪɵɟ
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ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚɞ ɫɥɨɟɦ, ɫɛɨɤɭ ɢɥɢ ɫɧɢɡɭ ɫɥɨɹ. ɂɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɫɭɧɤɢ

ɦɟɯɚɧɢɱɟɫɤɢɟ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɢɥɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ. ɋɭɳɟɫɬɜɭɸɬ ɬɚɤɠɟ

ɫɭɲɢɥɤɢ Ʉɋ, ɜ ɤɨɬɨɪɵɯ ɪɚɫɩɵɥɟɧɢɟ ɪɚɫɬɜɨɪɚ ɢɥɢ ɫɭɫɩɟɧɡɢɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ

ɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɧɚɞ ɫɥɨɟɦ ɢɥɢ ɫɧɢɡɭ ɱɟɪɟɡ ɫɨɩɥɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɧɚ ɭɪɨɜɧɟ

ɪɟɲɟɬɤɢ;

- ɜɵɝɪɭɡɤɚ ɫɭɯɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼɵɝɪɭɡɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɭɪɨɜɧɟ ɫɥɨɹ

ɱɟɪɟɡ ɩɟɪɟɥɢɜɧɨɣ ɩɨɪɨɝ ɢɥɢ ɧɚ ɭɪɨɜɧɟ ɪɟɲɟɬɤɢ ɫ ɩɨɦɨɳɶɸ ɩɨɞɩɨɪɧɨɝɨ

ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. ȼ ɧɟɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ

ɪɚɫɬɜɨɪɨɜ ɩɪɢɦɟɧɹɸɬ ɩɧɟɜɦɨɫɟɩɚɪɢɪɨɜɚɧɢɟ ɫɭɯɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɤɪɭɩɧɨɫɬɢ

(ɦɟɥɤɚɹ ɮɪɚɤɰɢɹ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɫɥɨɣ). ɂɡɜɟɫɬɧɵ ɭɫɬɚɧɨɜɤɢ, ɪɚɛɨɬɚɸɳɢɟ ɫ

ɩɨɥɧɵɦ ɜɵɧɨɫɨɦ ɫɭɯɨɝɨ ɩɪɨɞɭɤɬɚ ɢɡ ɫɥɨɹ ɢɧɟɪɬɧɵɯ ɱɚɫɬɢɰ ɢ ɞɪ. Д35Ж;

- ɫɩɨɫɨɛ ɜɜɨɞɚ ɬɟɩɥɚ ɜ ɫɥɨɣ. ȼ ɩɨɞɚɜɥɹɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɭɫɬɚɧɨɜɨɤ

ɜɫɟ ɬɟɩɥɨ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɫɭɲɤɢ, ɜɧɨɫɢɬɫɹ ɫ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ, ɹɜɥɹɸɳɢɦɫɹ ɜ

ɬɨ ɠɟ ɜɪɟɦɹ ɩɫɟɜɞɨɨɠɢɠɚɸɳɢɦ ɚɝɟɧɬɨɦ;

- ɤɨɧɫɬɪɭɤɰɢɹ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɪɟɲɟɬɤɢ. ɂɫɩɨɥɶɡɭɸɬɫɹ ɩɥɨɫɤɢɟ

ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ ɪɟɲɟɬɤɢ, ɛɟɫɩɪɨɜɚɥɶɧɵɟ ɫ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ

ɤɨɥɩɚɱɤɚɦɢ, ɫ ɫɨɩɥɚɦɢ ɞɥɹ ɜɜɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɪɹɞ ɞɪɭɝɢɯ ɤɨɧɫɬɪɭɤɰɢɣ.

1.2.3 ɋɯɟɦɵ ɬɨɩɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɫɭɲɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɬɨɩɨɤ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɫɭɲɢɥɶɧɵɯ ɭɫɬɚɧɨɜɤɚɯ

Ʉɋ, ɹɜɥɹɟɬɫɹ ɢɯ ɪɚɛɨɬɚ ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ, ɷɤɜɢɜɚɥɟɧɬɧɵɦ

ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɢɫɬɟɦɵ, ɫɨɫɬɚɜɥɹɸɳɟɦ ɜɟɥɢɱɢɧɭ ɨɤɨɥɨ ɨɬ 800 ɞɨ 1000

ɦɦ ɜɨɞ.ɫɬ. ɉɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɨɬɧɨɫɢɬɟɥɶɧɨ ɚɩɩɚɪɚɬɚ ɫɨ ɜɡɜɟɲɟɧɧɵɦ

ɫɥɨɟɦ ɪɚɡɥɢɱɚɸɬ ɬɨɩɤɢ ɜɵɧɨɫɧɵɟ ɢ ɜɫɬɪɨɟɧɧɵɟ Д36Ж, ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɟɧɵ

ɜ ɩɨɞɪɟɲёɬɨɱɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫɚɦɨɝɨ ɚɩɩɚɪɚɬɚ. Ɉɞɧɚɤɨ ɩɪɢ ɜɫɬɪɨɟɧɧɵɯ

ɬɨɩɤɚɯ ɜɵɫɨɬɚ ɚɩɩɚɪɚɬɨɜ ɫɨ ɜɡɜɟɲɟɧɧɵɦ ɫɥɨɟɦ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ ɞɥɹ

ɜɵɧɨɫɧɵɯ ɬɨɩɨɤ. ȼɵɧɨɫɧɵɟ ɬɨɩɤɢ ɨɛɨɝɪɟɜɚɸɬɫɹ ɦɚɡɭɬɨɦ Д37Ж, ɷɥɟɤɬɪɢɱɟɫɬɜɨɦ,

ɩɪɢɪɨɞɧɵɦ ɝɚɡɨɦ Д38Ж. ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɬɨɩɨɱɧɵɯ ɭɫɬɪɨɣ ɞɥɹ

ɫɭɲɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.4. ɇɚ ɪɢɫɭɧɤɟ 1.5 ɢɡɨɛɪɚɠɟɧɚ
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Ɋɢɫɭɧɨɤ 1.4 – ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɬɨɩɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɫɭɲɢɥɶɧɵɯ

ɭɫɬɚɧɨɜɨɤ: ɚ – ɩɪɢ ɝɚɡɨɨɛɪɚɡɧɨɦ ɬɨɩɥɢɜɟ: 1 – ɜɟɧɬɢɥɹɬɨɪ; 2 – ɤɚɥɨɪɢɮɟɪɧɵɣ

ɭɱɚɫɬɨɤ; 3 – ɝɚɡɨɜɚɹ ɝɨɪɟɥɤɚ; 4 – ɨɛɜɨɞɧɨɣ ɤɨɧɭɫ; ɛ – ɩɪɢ ɠɢɞɤɨɦ ɬɨɩɥɢɜɟ: 1 –

ɬɨɩɨɱɧɵɣ ɨɛɴёɦ; 2 – ɮɨɪɫɭɧɤɚ; 3 – ɩɨɞɚɱɚ ɜɬɨɪɢɱɧɨɝɨ ɜɨɡɞɭɯɚ; 4 – ɜɨɡɞɭɯ ɞɥɹ

ɫɦɟɲɟɧɢɹ; 5 – ɩɨɞɚɱɚ ɫɦɟɫɢ ɜ ɫɭɲɢɥɤɭ; 6 – ɨɬ ɜɟɧɬɢɥɹɬɨɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ;

7 – ɨɬ ɜɟɧɬɢɥɹɬɨɪɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ; ɜ – ɩɪɢ ɫɠɢɝɚɧɢɢ ɦɚɡɭɬɚ ɜ ɰɢɤɥɨɧɧɨɣ

ɬɨɩɤɟ: 1 – ɬɨɩɨɱɧɵɣ ɨɛɴёɦ; 2 – ɮɨɪɫɭɧɤɚ; 3 – ɜɨɡɞɭɯ ɨɬ ɜɟɧɬɢɥɹɬɨɪɚ; 4 –

ɩɨɞɚɱɚ ɜɬɨɪɢɱɧɨɝɨ ɜɨɡɞɭɯɚ; 5 – ɪɭɛɚɲɤɚ ɞɥɹ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ; 6 –

ɝɚɡɨɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ ɤ ɫɭɲɢɥɤɟ; ɝ – ɩɪɢ ɫɠɢɝɚɧɢɢ ɭɝɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɜ

ɩɨɥɭɦɟɯɚɧɢɱɟɫɤɨɣ ɬɨɩɤɟ: 1 – ɬɨɩɨɱɧɵɣ ɨɛɴёɦ; 2 – ɩɨɞɚɱɚ ɜɨɡɞɭɯɚ ɞɥɹ ɝɨɪɟɧɢɹ;

3 – ɪɟɲёɬɤɚ ɫ ɤɚɱɚɸɳɢɦɢɫɹ ɤɨɥɨɫɧɢɤɚɦɢ; 4 – ɩɢɬɚɬɟɥɶ ɞɥɹ ɭɝɥɹ; 5 –

ɡɚɛɪɚɫɵɜɚɬɟɥɶ ɬɨɩɥɢɜɚ; 6 – ɩɪɢɜɨɞ ɪɟɲёɬɤɢ; 7 – ɜɨɡɞɭɯ ɨɬ ɜɟɧɬɢɥɹɬɨɪɚ; 8 –

ɝɚɡɨɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ ɤ ɩɵɥɟɨɬɞɟɥɢɬɟɥɸ ɢ ɞɚɥɟɟ ɜ ɫɭɲɢɥɤɭ; 9 – ɬɨɩɥɢɜɨ; 10 –

ɲɥɚɤ
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Ɋɢɫɭɧɨɤ 1.5 – Ɍɨɩɤɚ ɞɥɹ ɫɠɢɝɚɧɢɹ ɝɚɡɚ: 1 - ɝɚɡɨɜɚɹ ɝɨɪɟɥɤɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ

(100 - 250 ɦɦ ɜɨɞ. ɫɬ.); 2 - ɤɚɦɟɪɚ ɫɝɨɪɚɧɢɹ; 3 - ɤɨɠɭɯ; 4 - ɩɟɪɟɠɢɦ; 5 - ɤɚɦɟɪɚ

ɫɦɟɲɟɧɢɹ; 6 - ɜɡɪɵɜɧɨɣ ɤɥɚɩɚɧ; 7 - ɫɨɩɥɚ

ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɝɚɡɨɜɚɹ ɬɨɩɤɚ ɫɨ ɫɬɚɥɶɧɵɦ ɤɨɠɭɯɨɦ ɬɨɥɳɢɧɨɣ ɨɬ 8 ɞɨ 10

ɦɦ, ɢɡɧɭɬɪɢ ɮɭɬɟɪɨɜɚɧɧɚɹ ɲɚɦɨɬɧɵɦ ɤɢɪɩɢɱɨɦ. Ƚɨɪɟɥɤɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ

ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɮɪɨɧɬɟ ɬɨɩɤɢ. ɇɚ ɮɪɨɧɬɚɥɶɧɨɣ ɫɬɟɧɤɟ ɢɦɟɸɬɫɹ ɬɚɤɠɟ

ɫɦɨɬɪɨɜɨɣ ɥɸɤ ɢ ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɜɜɨɞɚ ɡɚɩɚɥɶɧɢɤɚ (ɧɢɠɟ ɝɨɪɟɥɨɤ). Ɍɨɩɤɚ

ɪɚɛɨɬɚɟɬ ɩɪɢ ɪɚɡɪɟɠɟɧɢɢ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 2 ɞɨ 5 ɦɦ ɜɨɞ. ɫɬ.; ɤɚɦɟɪɚ ɫɦɟɲɟɧɢɹ

ɨɬɞɟɥɟɧɚ ɨɬ ɤɚɦɟɪɵ ɝɨɪɟɧɢɹ ɩɟɪɟɠɢɦɨɦ. ȼɬɨɪɢɱɧɵɣ ɜɨɡɞɭɯ ɩɨɞɚɟɬɫɹ ɜ

ɤɚɦɟɪɭ ɝɨɪɟɧɢɹ ɬɚɧɝɟɧɰɢɚɥɶɧɨ ɩɨ ɨɛɪɚɡɭɸɳɟɣ ɫɨ ɫɤɨɪɨɫɬɶɸ ɨɬ 20 ɞɨ 30 ɦ/ɫ.

Ɂɚɤɪɭɱɢɜɚɧɢɟ ɩɨɬɨɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɯɨɪɨɲɟɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɝɚɡɚ ɫ ɜɨɡɞɭɯɨɦ,

ɤɨɬɨɪɵɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɯɥɚɠɞɚɟɬ ɤɥɚɞɤɭ ɬɨɩɤɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɡɚ ɬɨɩɤɨɣ

ɨɬ 800 ɞɨ 1000 ∘ɋ.

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɞɥɹ ɫɭɲɢɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɨɛɵɱɧɨ

ɫɨɫɬɚɜɥɹɟɬ ɨɬ 300 ɞɨ 750 ∘ɋ Д39Ж, ɩɨɷɬɨɦɭ ɜ ɬɨɩɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɞɥɹ ɫɭɲɢɥɨɤ

ɞɨɥɠɧɚ ɢɦɟɬɶɫɹ ɫɩɟɰɢɚɥɶɧɚɹ ɤɚɦɟɪɚ ɝɨɪɟɧɢɹ, ɝɞɟ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ

ɢɧɬɟɧɫɢɜɧɨ ɫɠɢɝɚɟɬɫɹ ɬɨɩɥɢɜɨ, ɢ ɨɬɞɟɥɶɧɚɹ ɤɚɦɟɪɚ ɫɦɟɲɟɧɢɹ, ɜ ɤɨɬɨɪɨɣ

ɬɨɩɨɱɧɵɟ ɝɚɡɵ ɪɚɡɛɚɜɥɹɸɬɫɹ ɜɨɡɞɭɯɨɦ ɞɨ ɬɪɟɛɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ.

28



1.2.4 Ʉɨɧɫɬɪɭɤɰɢɢ ɮɨɪɫɭɧɨɤ ɞɥɹ ɪɚɫɩɵɥɟɧɢɹ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ
ɥɢɬɢɹ

ɂɡɜɟɫɬɧɵ ɞɜɚ ɨɫɧɨɜɧɵɯ ɫɩɨɫɨɛɚ ɪɚɫɩɵɥɢɜɚɧɢɹ: ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ (ɢɥɢ ɩɚɪɨɜɨɣ).

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɮɨɪɫɭɧɤɢ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ

ɰɟɧɬɪɨɛɟɠɧɵɟ ɢ ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ.

ȼ ɰɟɧɬɪɨɛɟɠɧɨɣ ɮɨɪɫɭɧɤɟ ɪɚɫɬɜɨɪ ɩɨɞɚɟɬɫɹ ɩɨɞ ɡɧɚɱɢɬɟɥɶɧɵɦ

ɞɚɜɥɟɧɢɟ, ɡɚɤɪɭɱɢɜɚɟɬɫɹ ɜ ɤɚɧɚɥɚɯ ɢɥɢ ɜ ɫɩɟɰɢɚɥɶɧɨɣ ɜɢɯɪɟɜɨɣ ɤɚɦɟɪɟ,

ɨɬɤɭɞɚ ɱɟɪɟɡ ɫɭɠɟɧɧɨɟ ɫɨɩɥɨ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɜ ɨɛɴɟɦ, ɡɚɬɨɩɥɟɧɧɵɣ ɝɚɡɨɦ.

Ɏɨɪɫɭɧɤɢ ɬɚɤɨɝɨ ɬɢɩɚ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɧɚ ɞɚɜɥɟɧɢɟ ɨɬ 6 ɞɨ 60

ɚɬɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɟɨɛɯɨɞɢɦɨɣ ɫɬɟɩɟɧɢ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ, ɨɬ ɡɚɞɚɧɧɨɣ

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɨɬ ɬɪɟɛɭɟɦɨɣ ɞɚɥɶɧɨɛɨɣɧɨɫɬɢ ɫɬɪɭɢ. ɉɨɬɪɟɛɧɨɫɬɶ

ɜ ɮɨɪɫɭɧɤɚɯ ɛɨɥɶɲɨɣ ɟɞɢɧɢɱɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɩɨɜɵɲɟɧɧɵɟ

ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɟɞɟɥɚɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɡɚɫɬɚɜɢɥɢ ɩɪɢɛɟɝɧɭɬɶ ɤ ɪɚɡɧɵɦ

ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɭɯɢɳɪɟɧɢɹɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɩɪɢɧɰɢɩɚ

ɪɚɫɩɵɥɢɜɚɧɢɹ. Ɍɚɤ ɩɨɹɜɢɥɢɫɶ ɮɨɪɫɭɧɤɢ ɫ ɨɛɪɚɬɧɵɦ ɫɥɢɜɨɦ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ,

ɫ ɪɟɝɭɥɢɪɭɟɦɨɣ ɩɥɨɳɚɞɶɸ ɡɚɤɪɭɱɢɜɚɸɳɢɯ ɨɬɜɟɪɫɬɢɣ, ɦɧɨɝɨɫɨɩɟɥɶɧɵɟ,

ɪɨɬɚɰɢɨɧɧɵɟ.

ɉɪɢɦɟɧɟɧɢɟ ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɟɣ ɜ ɦɟɯɚɧɢɱɟɫɤɢɯ ɮɨɪɫɭɧɤɚɯ ɩɪɢɜɟɥɨ

ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɵɯɨɞɧɵɯ ɨɬɜɟɪɫɬɢɣ ɫɨɩɟɥ ɢ ɬɚɧɝɟɧɰɢɚɥɶɧɵɯ ɨɬɜɟɪɫɬɢɣ

ɜɢɯɪɟɜɵɯ ɤɚɦɟɪ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɮɨɪɫɭɧɤɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɩɵɥɢɜɚɧɢɹ

ɬɪɟɛɭɸɬ ɜɟɫɶɦɚ ɬɳɚɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɠɢɞɤɨɫɬɢ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɩɪɢɦɟɧɟɧɢɟ

ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɟɣ ɨɝɪɚɧɢɱɢɥɨ ɧɢɠɧɢɣ ɩɪɟɞɟɥ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ, ɬɚɤ ɤɚɤ

ɪɚɡɦɟɪ ɨɬɜɟɪɫɬɢɣ ɧɟɥɶɡɹ ɞɟɥɚɬɶ ɱɪɟɡɦɟɪɧɨ ɦɚɥɵɦ - ɷɬɨ ɦɟɲɚɟɬ ɧɨɪɦɚɥɶɧɨɣ

ɪɚɛɨɬɟ ɮɨɪɫɭɧɤɢ. ɑɬɨ ɤɚɫɚɟɬɫɹ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ, ɬɨ ɪɹɞ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɟɦɨɜ

ɢ ɩɟɪɟɯɨɞ ɧɚ ɩɨɜɵɲɟɧɧɵɟ ɞɚɜɥɟɧɢɹ ɩɨɡɜɨɥɢɥɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɞɧɹɬɶ ɟɝɨ: ɭɠɟ

ɫɨɡɞɚɧɵ ɮɨɪɫɭɧɤɢ ɫ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɶɸ ɜ ɧɟɫɤɨɥɶɤɨ ɬɨɧɧ ɬɨɩɥɢɜɚ ɜ ɱɚɫ.

ȼ ɮɨɪɫɭɧɤɚɯ ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ ɬɨɩɥɢɜɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨɞɚɟɬɫɹ ɩɨɞ

ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɢɦ ɞɚɜɥɟɧɢɟɦ, ɱɟɦ ɜ ɮɨɪɫɭɧɤɚɯ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɬɢɩɚ.

29



ɉɧɟɜɦɚɬɢɱɟɫɤɢɟ (ɢɥɢ ɩɚɪɨɜɵɟ) ɮɨɪɫɭɧɤɢ, ɝɞɟ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɟ ɜ

ɨɫɧɨɜɧɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɝɚɡɨɜɨɣ ɫɬɪɭɟɣ, ɢɦɟɸɬ ɛɨɥɟɟ ɫɥɨɠɧɨɟ ɯɨɡɹɣɫɬɜɨ

ɢ ɛɨɥɟɟ ɝɪɨɦɨɡɞɤɢɟ ɤɨɦɦɭɧɢɤɚɰɢɢ, ɱɟɦ ɦɟɯɚɧɢɱɟɫɤɢɟ ɮɨɪɫɭɧɤɢ. ɇɨ ɨɧɢ

ɜɵɝɨɞɧɟɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɛɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɦɟɧɟɟ, ɬɪɟɛɨɜɚɬɟɥɶɧɵ ɤ ɨɛɪɚɛɨɬɤɟ

ɞɟɬɚɥɟɣ ɢ ɤ ɨɱɢɫɬɤɟ ɬɨɩɥɢɜɚ Д40Ж.

ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɨɫɤɨɥɶɤɭ ɨɛɴɟɦ ɝɚɡɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ

ɫɨɩɥɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɫɨɬɧɢ ɪɚɡ ɩɪɟɜɵɲɚɟɬ ɨɛɴɟɦ ɫɠɢɝɚɟɦɨɝɨ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ,

ɬɨ ɢ ɞɢɚɦɟɬɪ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢɯɨɞɢɬɫɹ ɞɟɥɚɬɶ ɦɧɨɝɨ ɛɨɥɶɲɢɦ, ɚ ɫɬɚɥɨ

ɛɵɬɶ, ɢ ɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɤ ɡɚɫɨɪɟɧɢɸ, ɱɟɦ ɜ ɦɟɯɚɧɢɱɟɫɤɢɯ ɮɨɪɫɭɧɤɚɯ.

ɑɬɨ ɤɚɫɚɟɬɫɹ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɜɵɬɟɤɚɧɢɹ ɦɚɡɭɬɚ, ɬɨ ɨɧɨ ɢɦɟɟɬ ɬɚɤɠɟ ɭɜɟɥɢɱɟɧɧɵɟ

ɪɚɡɦɟɪɵ, ɬɚɤ ɤɚɤ ɠɢɞɤɨɟ ɬɨɩɥɢɜɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɵɬɟɤɚɟɬ ɫ ɧɟɛɨɥɶɲɢɦɢ

ɫɤɨɪɨɫɬɹɦɢ ɨɬ 1 ɞɨ 3 ɦ/ɫɟɤ.

Ɏɨɪɫɭɧɤɢ ɜɨɡɞɭɲɧɨɝɨ ɪɚɫɩɢɥɢɜɚɧɢɹ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɪɚɡɛɢɬɶ ɧɚ ɞɧɟ

ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ - ɧɢɡɤɨɝɨ ɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. Ʉ ɩɟɪɜɨɣ ɨɬɧɨɫɹɬɫɹ ɮɨɪɫɭɧɤɢ

ɫ ɞɚɜɥɟɧɢɟɦ ɪɚɫɩɢɥɢɜɚɸɳɟɝɨ ɚɝɟɧɬɚ ɞɨ 1000 ɦɦ ɜɨɞ. ɫɬ., ɤɨ ɜɬɨɪɨɣ - ɫ

ɞɚɜɥɟɧɢɟɦ ɨɬ ɨɞɧɨɣ ɚɬɦɨɫɮɟɪɵ ɢ ɜɵɲɟ. ɂɦɟɸɬɫɹ ɢ ɮɨɪɫɭɧɤɢ ɫɪɟɞɧɟɝɨ

ɞɚɜɥɟɧɢɹ, ɪɚɛɨɬɚɸɳɢɟ ɜ ɞɢɚɩɚɡɨɧɟ ɞɚɜɥɟɧɢɣ ɨɬ 1000 ɦɦ ɜɨɞ. ɫɬ. ɞɨ 1 ɚɬɦ.

ȼ ɮɨɪɫɭɧɤɚɯ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɩɵɥɢɜɚɧɢɹ ɞɟɥɨ ɨɛɫɬɨɢɬ ɢɧɚɱɟ. Ɂɞɟɫɶ

ɞɪɨɛɥɟɧɢɟ ɫɬɪɭɢ ɡɚɜɢɫɢɬ, ɜ ɨɫɧɨɜɧɨɦ, ɨɬ ɞɜɢɠɟɧɢɹ ɝɚɡɨɜɨɣ ɫɪɟɞɵ. ɉɨɷɬɨɦɭ

ɞɜɢɠɟɧɢɸ ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɢ ɩɪɢɞɚɸɬ ɛɨɥɶɲɢɟ ɫɤɨɪɨɫɬɢ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɫɤɨɪɨɫɬɶ

ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɤɪɚɣɧɟ ɦɚɥɚ. ɇɚɩɨɪ ɜ ɦɚɝɢɫɬɪɚɥɢ ɩɨɞɚɱɢ ɠɢɞɤɨɫɬɢ

ɧɟɨɛɯɨɞɢɦ ɥɢɲɶ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɬɪɟɛɭɟɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ

ɠɢɞɤɨɫɬɢ ɤ ɭɫɬɶɸ ɮɨɪɫɭɧɤɢ. ɉɨɷɬɨɦɭ ɜ ɧɟɤɨɬɨɪɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɝɚɡɨɜɚɹ

ɫɬɪɭɹ ɢɝɪɚɟɬ ɪɨɥɶ ɩɨɞɫɚɫɵɜɚɸɳɟɝɨ ɮɚɤɬɨɪɚ ɢ ɧɚɩɨɪ ɠɢɞɤɨɫɬɢ ɧɟ ɩɪɟɜɵɲɚɟɬ,

ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɵɯ ɞɨɥɟɣ ɚɬɦɨɫɮɟɪɵ. ȼ ɞɪɭɝɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ

ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɮɨɪɫɭɧɨɤ ɧɚɩɨɪ ɜ ɥɢɧɢɢ ɩɨɞɚɱɢ ɠɢɞɤɨɫɬɢ ɦɨɠɟɬ ɫɨɫɬɚɜɢɬɶ

2 ɚɬɦ ɢ ɞɚɠɟ ɛɨɥɟɟ.

ɋɤɨɪɨɫɬɶ ɝɚɡɨɜɨɣ ɫɬɪɭɢ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɮɨɪɫɭɧɤɚɯ ɜɵɫɨɤɨɝɨ ɧɚɩɨɪɚ

ɞɨɫɬɢɝɚɟɬ ɫɨɬɟɧ ɦɟɬɪɨɜ ɜ ɫɟɤɭɧɞɭ. Ⱦɚɜɥɟɧɢɟ ɝɚɡɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɫɬɚɜɥɹɟɬ ɨɬ 3

ɞɨ 7 ɚɬɦ.
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ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ Д41Ж ɩɨɤɚɡɚɥɢ, ɱɬɨ ɯɨɪɨɲɟɟ

ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɟɫɥɢ ɧɚ 1 ɤɝ ɬɨɩɥɢɜɚ ɪɚɫɯɨɞɭɟɬɫɹ 1 ɤɝ

ɪɚɫɩɵɥɢɜɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɢɥɢ ɨɬ 0.5 ɞɨ 0.7 ɤɝ ɪɚɫɩɵɥɢɜɚɸɳɟɝɨ ɩɚɪɚ.

ɉɧɟɜɦɚɬɢɱɟɫɤɢɟ ɮɨɪɫɭɧɤɢ ɜɵɫɨɤɨɝɨ ɧɚɩɨɪɚ ɛɵɜɚɸɬ ɩɪɹɦɨɫɬɪɭɣɧɵɦɢ ɢ

ɰɟɧɬɪɨɛɟɠɧɵɦɢ. ɋɪɟɞɢ ɩɪɹɦɨɫɬɪɭɣɧɵɯɮɨɪɫɭɧɨɤ ɫɥɟɞɭɟɬ ɜɵɞɟɥɢɬɶ ɝɪɭɩɩɭ ɬɚɤ

ɧɚɡɵɜɚɟɦɵɯ ɢɧɠɟɤɰɢɨɧɧɵɯ ɮɨɪɫɭɧɨɤ, ɧɚɲɟɞɲɢɯ ɜɟɫɶɦɚ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ

ɜ ɷɧɟɪɝɟɬɢɤɟ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɟɱɚɯ. ɂɧɠɟɤɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɥɢɛɨ

ɫɨɩɥɨɦ Ʌɚɜɚɥɹ (ɜ ɤɪɭɝɥɵɯ ɮɨɪɫɭɧɤɚɯ), ɥɢɛɨ ɨɫɨɛɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɳɟɥɟɣ

(ɜ ɮɨɪɫɭɧɤɚɯ ɩɥɨɫɤɨɝɨ ɬɢɩɚ). Ɏɨɪɫɭɧɤɢ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɬɢɩɚ, ɜ ɤɨɬɨɪɵɯ

ɜɨɡɞɭɲɧɵɣ (ɢɥɢ ɩɚɪɨɜɨɣ) ɩɨɬɨɤ ɡɚɤɪɭɱɢɜɚɟɬɫɹ ɜ ɨɫɨɛɵɯ ɤɚɧɚɥɚɯ ɢɥɢ ɜ ɨɛɴɟɦɟ,

ɦɚɥɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɷɧɟɪɝɟɬɢɤɟ, ɧɨ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢ

ɫɠɢɝɚɧɢɢ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɜ ɤɚɦɟɪɚɯ ɝɨɪɟɧɢɹ ɝɚɡɨɜɵɯ ɬɭɪɛɢɧ.

ɉɪɢ ɦɚɥɵɯ ɪɚɫɯɨɞɚɯ ɬɨɩɥɢɜɚ ɮɨɪɫɭɧɤɢ ɜɵɫɨɤɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɚɸɬ

ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɝɨ ɪɚɫɩɵɥɢɜɚɧɢɹ. ɉɨɷɬɨɦɭ ɨɧɢ ɪɚɛɨɬɚɸɬ ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ

ɫ ɪɚɫɯɨɞɨɦ ɧɟ ɧɢɠɟ 100 ɤɝ/ɱɚɫ. ɂɫɤɥɸɱɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɮɨɪɫɭɧɤɚ ɒɭɯɨɜɚ,

ɩɟɪɜɵɟ ɧɨɦɟɪɚ ɤɨɬɨɪɨɣ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɢ ɩɪɢ ɨɱɟɧɶ ɦɚɥɵɯ ɪɚɫɯɨɞɚɯ. ɑɬɨ

ɤɚɫɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɮɨɪɫɭɧɨɤ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɬɨ

ɨɧɚ ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɤɨɧɫɬɪɭɤɰɢɢ. ȼ ɷɧɟɪɝɟɬɢɤɟ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɸɬ ɮɨɪɫɭɧɤɢ,

ɪɚɫɯɨɞɭɸɳɢɟ ɞɨ 2, ɚ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɟɱɚɯ - ɞɨ 3 ɬ ɦɚɡɭɬɚ ɜ ɱɚɫ.

Ɏɨɪɫɭɧɤɢ ɧɢɡɤɨɝɨ ɧɚɩɨɪɚ ɩɪɢɦɟɧɹɸɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɜ ɩɟɱɧɨɣ

ɬɟɯɧɢɤɟ Д42Ж. Ʉɚɤ ɩɪɚɜɢɥɨ, ɨɧɢ ɪɚɛɨɬɚɸɬ ɬɨɥɶɤɨ ɫ ɜɨɡɞɭɲɧɵɦ ɞɭɬɶɟɦ, ɧɨ

ɜ ɨɬɞɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɫɠɢɝɚɧɢɹ ɜɵɫɨɤɨɜɹɡɤɢɯ

ɦɚɡɭɬɨɜ, ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨɞɚɱɚ, ɧɚɪɹɞɭ ɫ ɜɨɡɞɭɯɨɦ, ɢ ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ

ɩɚɪɚ. ɉɨɫɥɟɞɧɢɣ ɢɝɪɚɟɬ, ɩɨ ɫɭɳɟɫɬɜɭ, ɪɨɥɶ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɬɨɩɥɢɜɚ ɜ ɩɪɟɞɟɥɚɯ

ɫɚɦɨɣ ɮɨɪɫɭɧɤɢ. Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɷɬɢɯ ɮɨɪɫɭɧɤɚɯ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 50

– 100 % ɬɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɟɝɨ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ.

ɋɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɜ ɦɟɫɬɟ ɪɚɫɩɵɥɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 50 – 70 ɦ/ɫɟɤ, ɚ

ɢɧɨɝɞɚ ɞɨɫɬɢɝɚɟɬ ɢ 100 ɦ/ɫɟɤ. ȼɨɡɞɭɯ ɜ ɮɨɪɫɭɧɤɢ ɧɢɡɤɨɝɨ ɧɚɩɨɪɚ ɩɨɞɚɸɬ,

ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟɡɚɤɪɭɱɟɧɧɵɦ. Ɉɞɧɚɤɨ ɢɦɟɸɬɫɹ ɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɜ ɤɨɬɨɪɵɯ

ɨɫɭɳɟɫɬɜɥɟɧɚ ɡɚɤɪɭɬɤɚ ɩɨɬɨɤɚ. ȼɨ ɦɧɨɝɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɩɪɢɦɟɧɟɧ ɩɪɢɧɰɢɩ
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ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ ɪɚɫɩɵɥɢɜɚɧɢɹ.

Ɋɚɫɫɱɢɬɚɧɵ ɮɨɪɫɭɧɤɢ ɧɢɡɤɨɝɨ ɧɚɩɨɪɚ ɧɚ ɪɚɛɨɬɭ ɫ ɦɚɥɨɣ

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ Д43Ж. ɇɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ ɞɚɸɬ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ

ɪɚɫɩɵɥɢɜɚɧɢɟ ɩɪɢ ɤɪɚɣɧɟ ɧɢɡɤɨɦ ɪɚɫɯɨɞɟ, ɫɨɫɬɚɜɥɹɸɳɟɦ ɜɫɟɝɨ 1.5 ɤɝ/ɱɚɫ.

ɗɬɨɦɭ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɨɣ ɞɢɚɦɟɬɪ ɜɵɯɨɞɧɨɝɨ ɫɨɩɥɚ. Ɉɛɵɱɧɨ

ɠɟ ɮɨɪɫɭɧɤɢ ɧɢɡɤɨɝɨ ɧɚɩɨɪɚ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɪɚɫɯɨɞɟ ɬɨɩɥɢɜɚ ɞɨ 150 ɤɝ/ɱɚɫ.

ȼ ɮɨɪɫɭɧɤɚɯ ɨɬɞɟɥɶɧɵɯ ɬɢɩɨɜ ɪɚɫɯɨɞ ɦɨɠɟɬ ɛɵɬɶ ɞɨɜɟɞɟɧ ɞɨ 200 ɢ ɞɚɠɟ ɞɨ

300 ɤɝ/ɱɚɫ:

ɇɚ ɨɫɧɨɜɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɢɩɨɜ ɮɨɪɫɭɧɨɤ, ɞɥɹ

ɪɚɫɩɵɥɟɧɢɹ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɧɚ ɩɟɪɜɭɸ ɫɬɭɩɟɧɶ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ

ɜɵɛɪɚɧ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɬɢɩ. Ⱦɚɧɧɵɣ ɬɢɩ ɧɟ ɫɨɞɟɪɠɢɬ ɜ ɫɜɨɟɣ ɤɨɧɫɬɪɭɤɰɢɢ

ɞɜɢɠɭɳɢɯɫɹ ɱɚɫɬɟɣ, ɢ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɪɪɨɡɢɨɧɧɨɫɬɨɣɤɢɟ

ɦɚɬɟɪɢɚɥɵ. Ɏɨɪɫɭɧɤɚ ɒɭɯɨɜɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ ɤɨɧɫɬɪɭɤɰɢɟɣ

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɬɢɩɚ (ɪɢɫɭɧɨɤ ??). ɉɪɨɫɬɨɬɚ ɢ ɧɚɞɟɠɧɨɫɬɶ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ

ɷɬɨɣ ɮɨɪɫɭɧɤɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɨɛɟɫɩɟɱɢɥɢ ɟɣ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ

ɷɧɟɪɝɟɬɢɤɟ ɢ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɭɠɟ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ

ɞɟɫɹɬɤɨɜ ɥɟɬ.

ɉɨɞɪɨɛɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɮɨɪɫɭɧɤɢ ɒɭɯɨɜɚ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ

ȼɫɟɫɨɸɡɧɵɦ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɦ ɢɧɫɬɢɬɭɬɨɦ ɢɦ. Ɏ. ɗ. Ⱦɡɟɪɠɢɧɫɤɨɝɨ. Ɉɩɵɬɚɦɢ

ɭɫɬɚɧɨɜɥɟɧɨ Д44Ж, ɱɬɨ ɜɨ ɢɡɛɟɠɚɧɢɟ ɡɚɫɨɪɟɧɢɹ ɜɵɫɨɬɚ ɳɟɥɢ ɞɨɥɠɧɚ ɛɵɬɶ

ɧɟ ɦɟɧɟɟ 1 ɦɦ. Ȼɨɥɶɲɢɣ ɪɚɡɦɟɪ ɳɟɥɢ ɬɚɤɠɟ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ, ɬɚɤ ɤɚɤ ɩɪɢ

ɷɬɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɪɚɫɯɨɞ ɩɚɪɚ, ɤɚɱɟɫɬɜɨ ɠɟ ɪɚɫɩɵɥɢɜɚɧɢɹ ɧɟ ɭɥɭɱɲɚɟɬɫɹ. Ɉ

ɤɚɱɟɫɬɜɟ ɪɚɫɩɵɥɢɜɚɧɢɹ ɚɜɬɨɪɵ ɫɭɞɢɥɢ ɩɨ ɩɪɨɡɪɚɱɧɨɫɬɢ ɮɚɤɟɥɚ (ɧɚɛɥɸɞɟɧɢɹ

ɜɟɥɢɫɶ ɱɟɪɟɡ ɝɥɹɞɟɥɤɢ) ɢ ɩɨ ɚɧɚɥɢɡɭ ɝɚɡɨɜ (ɭɫɬɚɧɚɜɥɢɜɚɥɚɫɶ ɩɨɥɧɨɬɚ ɫɝɨɪɚɧɢɹ

ɬɨɩɥɢɜɚ). Ɋɚɫɯɨɞ ɩɚɪɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜ ɤɨɥɢɱɟɫɬɜɟ ɨɬ 0.3 ɞɨ 0.4 ɤɝ/ɤɝ ɪɚɫɯɨɞ

ɜɨɡɞɭɯɚ - ɜ ɤɨɥɢɱɟɫɬɜɟ ɨɬ 0.5 ɞɨ 0.8 ɦ3/ɤɝ. ɑɬɨɛɵ ɩɪɟɞɭɩɪɟɞɢɬɶ ɩɟɪɟɤɨɫɵ ɢ ɧɟ

ɞɨɩɭɫɬɢɬɶ ɭɯɭɞɲɟɧɢɹ ɪɚɫɩɵɥɢɜɚɧɢɹ, ɜɵɫɨɬɭ ɳɟɥɢ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɡɦɟɧɹɬɶ

ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. Ɏɨɪɫɭɧɤɚ ɞɚɟɬ ɞɥɢɧɧɵɣ ɢ ɭɡɤɢɣ ɮɚɤɟɥ. Ⱦɥɢɧɚ ɮɚɤɟɥɚ

ɫɨɫɬɚɜɥɹɟɬ ɨɬ 2.5 ɞɨ 4 ɦ ɞɥɹ ɦɚɥɵɯ ɢ ɨɬ 6 ɞɨ 7 ɦ ɞɥɹ ɛɨɥɶɲɢɯ ɮɨɪɫɭɧɨɤ.
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5 Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ

ɐɟɥɶɸ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɫɪɚɜɧɟɧɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ

ɩɟɪɟɞɟɥɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɬ ɩɪɢɦɟɧɹɟɦɨɝɨ ɧɚɝɪɟɜɚ ɞɥɹ ɩɟɱɢ

ɤɢɩɹɳɟɝɨ ɫɥɨɹ. ȼɨ ɜɫɟɯ ɪɚɫɱɟɬɚɯ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 1000

ɬ/ɝɨɞ ɩɨ ɯɥɨɪɢɞɭ ɥɢɬɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɡɚ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɜɵɩɭɫɤɚ ɩɪɨɞɭɤɰɢɢ.

Ɋɚɛɨɬɚ ɛɭɞɟɬ ɜɟɫɬɢɫɶ ɩɨ ɬɪɟɯɫɦɟɧɧɨɦɭ ɝɪɚɮɢɤɭ ɩɪɢ ɜɨɫɶɦɢɱɚɫɨɜɨɦ ɪɚɛɨɱɟɦ

ɞɧɟ, ɩɪɢ ɷɮɮɟɤɬɢɜɧɨɦ ɮɨɧɞɟ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 300 ɞɧɟɣ.

5.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɜɟɫɬɢɰɢɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢ
ɜɧɟɞɪɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɪɟɲɟɧɢɣ

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɨɫɧɨɜɧɵɯ ɮɨɧɞɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɞɪɭɝɢɯ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, ɚ ɬɚɤɠɟ ɢɯ

ɤɨɥɢɱɟɫɬɜɚ.

ȼ ɫɜɹɡɢ ɫ ɧɚɥɢɱɶɟɦ ɫɜɨɛɨɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ ɜ ɰɟɯɟ №7

ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɤɨɦɦɟɪɱɟɫɤɢɯ ɥɢɬɢɟɜɵɯ ɩɪɨɞɭɤɬɨɜ ɧɚ ɉȺɈ «ɇɁɏɄ» ɡɚɬɪɚɬ ɧɚ

ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɡɞɚɧɢɣ ɢ ɧɚ ɚɪɟɧɞɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ ɧɟ ɬɪɟɛɭɟɬɫɹ.

Ɂɚɬɪɚɬɵ ɧɚ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ, ɬ.ɤ. ɨɧɢ ɢɦɟɸɬɫɹ ɜ ɧɚɥɢɱɢɟ

ɭ ɡɚɜɨɞɚ.

Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɟɝɨ ɦɨɧɬɚɠ

ɢ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1.

Ɍɚɛɥɢɰɚ 5.1 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɛɨɬ

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɍɢɩ
ɐɟɧɚ,

ɬɵɫ. ɪɭɛ.

ȼɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɶ Ɉɛɨɪɭɞɨɜɚɧɢɟ 1636.5

ȺȽɈɋ-5 Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 7.0

ɉɭɫɤɨɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ 320.0
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.1

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɍɢɩ
ɐɟɧɚ,

ɬɵɫ. ɪɭɛ.

Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ Ɉɛɨɪɭɞɨɜɚɧɢɟ 1134.8

ȺȽɈɊ Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 6.5

ɉɭɫɤɨɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ 280.0

ȼɨɡɞɭɯɨɞɭɜɤɚ

ɌȽ-150-1,12Ɇ1
Ɉɛɨɪɭɞɨɜɚɧɢɟ 140.3

ɉɭɧɤɬ Ɉɛɨɪɭɞɨɜɚɧɢɟ 128.5

ɝɚɡɨɪɟɝɭɥɢɪɭɸɳɢɣ Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 376.1

ȽɊɉɒ ɉɭɫɤɨɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ 35.2

Ɍɟɯɧɢɱɟɫɤɨɟ ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 1934.5

ɩɟɪɟɜɨɨɪɭɠɟɧɟ ɉɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɫɤɢɟ ɪɚɛɨɬɵ 1169.2

ɉɭɫɤɨɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ 255.4

ȼɟɧɬɫɢɫɬɟɦɚ ɉɌ-1 ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 443.9

ȼɟɧɬɫɢɫɬɟɦɚ ȼ-13 ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 57.9

ɗɧɟɪɝɨɫɧɚɛɠɟɧɢɟ ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 330.1

ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɉɭɫɤɨɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ 64.9

Ƚɚɡɨɩɪɨɜɨɞ ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 396.4

ɉɥɨɳɚɞɤɚ ɨɛɫɥɭɠɢɜɚɧɢɹ

ɝɚɡɨɩɪɨɜɨɞɚ
ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 131.7

ɋɢɫɬɟɦɚ ɧɚɝɪɟɜɚ ɩɟɱɟɣ
Ɂɚɬɪɚɬɵ ɧɚ ɫɟɪɬɢɮɢɤɚɰɢɸ

ɢ ɥɢɰɟɧɡɢɪɨɜɚɧɢɟ
25.4

ɂɬɨɝɨ 8874.3

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɸɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ, ɭɫɬɚɧɨɜɤɭ

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɨ ɩɟɪɟɯɨɞɭ ɧɚ ɝɚɡɨɜɵɣ ɧɚɝɪɟɜ:

- ɧɚ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɟ ɪɚɛɨɬɵ:

ӸɌ = 0.0� ⋅ 887�.� = ���.7� (5.1)
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- ɧɚ ɤɚɛɟɥɶɧɵɟ ɪɚɡɜɨɞɤɢ:

Ӹɤ.ɪ. = 0.0� ⋅ 887�.� = ���.7� (5.2)

- ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ:

Ӹɜɫɩ. = 0.0� ⋅ 887�.� = ���.7� (5.3)

Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɪɚɜɧɵ ɫɭɦɦɟ ɡɚɬɪɚɬ ɧɚ ɭɫɬɚɧɨɜɤɭ ɢ ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ:

∑ Ӹ = 887�.� + ���.7 + ���.7 + ���.7 = �0�0�.� ɬɵɫ. ɪɭɛ. (5.4)

Ɋɚɫɯɨɞɵ ɧɚ ɨɛɨɪɨɬɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɢɯ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɜɹɡɚɧɵ ɫ ɨɛɴɟɦɨɦ

ɜɵɩɭɫɤɚ ɩɪɨɞɭɤɰɢɢ ɨɬɥɢɱɚɸɳɢɟɫɹ ɞɥɹ ɧɚɝɪɟɜɚ ɩɟɱɢ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɢ

ɝɚɡɨɜɨɦ ɧɚɝɪɟɜɟ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.2. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ

ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɧɚɝɪɟɜɟ:

Ӽɷɥɟɤɬɪ = �00/��� + �) ⋅ �� ⋅ 6000 = ����000.0 (5.5)

Ɍɚɛɥɢɰɚ 5.2 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɨɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɢɯ ɨɛɫɥɭɠɢɜɚɧɢɹ

ɇɚɢɦɟ-

ɧɨɜɚɧɢɟ

ɨɛɨɪɨɬɧɵɯ

ɫɪɟɞɫɬɜ

ɇɨɪɦɚ

ɪɚɫɯɨɞɚ ɧɚ

ɟɞɢɧɢɰɭ

ɩɪɨɞɭɤɰɢɢ,

ɦ3, ɤȼɬ

ɐɟɧɚ ɡɚ

ɟɞɢɧɢɰɭ

ɫɵɪɶɹ,

ɦɚɬɟɪɢɚɥɨɜ,

ɷɧɟɪɝɢɢ ɪɭɛ.

Ʉɨɥ-ɜɨ

ɨɛɨɪɨɬɧɵɯ

ɫɪɟɞɫɬɜ ɧɚ ɜɟɫɶ ɝɨɞɨɜɨɣ

ɜɵɩɭɫɤ, ɦ3, ɤȼɬ

Ɂɚɬɪɚɬɵ ɧɚ

ɨɛɨɪɨɬɧɵɟ

ɫɪɟɞɫɬɜɚ,

ɬɵɫ. ɪɭɛ.

ɉɨɬɪɟɛɧɨɫɬɶ ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɧɚɝɪɟɜɚ

ɗɥɟɤɬɪɨ-

ɷɧɟɪɝɢɹ
5.8 3.14 5800000.0 18212.0

ɂɬɨɝɨ 18212.0

ɉɨɬɪɟɛɧɨɫɬɶ ɞɥɹ ɝɚɡɨɜɨɝɨ ɧɚɝɪɟɜɚ

ɉɪɢɪɨɞɧɵɣ

ɝɚɡ
0.8 5.5 800000.0 4400.0

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 3805.7

ɂɬɨɝɨ 8205.7
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ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɟɪɟɯɨɞɚ ɧɚ ɝɚɡɨɜɵɣ

ɧɚɝɪɟɜ, ɧɟ ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɱɚɥɶɧɵɟ ɜɥɨɠɟɧɢɟ ɪɚɜɟɧ 18212.0 - 8205.7 = 10006.3

ɬɵɫ. ɪɭɛ..

5.2 ɉɥɚɧɢɪɨɜɚɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɱɟɥɨɜɟɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɬɪɭɞɨɜɵɯ ɪɟɫɭɪɫɚɯ,

ɩɪɢ ɩɟɪɟɯɨɞɟ ɧɚ ɝɚɡɨɜɵɣ ɧɚɝɪɟɜ ɞɥɹ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ, ɩɨ ɤɚɬɟɝɨɪɢɢ

ɩɟɪɫɨɧɚɥɚ (ɪɭɤɨɜɨɞɢɬɟɥɢ, ɫɩɟɰɢɚɥɢɫɬɵ, ɬɟɯɧɢɱɟɫɤɢɟ ɢɫɩɨɥɧɢɬɟɥɢ, ɪɚɛɨɱɢɟ) ɢ

ɜɵɩɨɥɧɹɟɦɵɦ ɮɭɧɤɰɢɹɦ (ɬɟɯɧɨɥɨɝɢ, ɦɟɯɚɧɢɤɢ, ɚɩɩɚɪɚɬɱɢɤɢ). ɉɪɢ ɩɟɪɟɯɨɞɟ ɧɚ

ɝɚɡɨɜɵɣ ɧɚɝɪɟɜ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɫɨɧɚɥɚ, ɭɱɚɫɬɜɭɸɳɟɝɨ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɯɥɨɪɢɞɚ

ɥɢɬɢɹ, ɧɟ ɢɡɦɟɧɹɟɬɫɹ.

Ɍɚɤɠɟ ɩɪɢ ɩɟɪɟɯɨɞɟ ɧɚ ɝɚɡɨɜɵɣ ɧɚɝɪɟɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɪɭɤɨɜɨɞɹɳɢɣ ɢ

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɣ ɩɟɪɫɨɧɚɥ ɧɟ ɬɪɟɛɭɟɬɫɹ ɉȺɈ «ɇɁɏɄ» ɢɦɟɟɬ

ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɤɚɞɪɨɜ.

Ɉɛɫɥɭɠɢɜɚɧɢɟ ɝɚɡɨɯɨɞɚ ɢ ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɟɞɚɧɨ ɜ ɩɨɞɪɹɞɧɭɸ

ɨɪɝɚɧɢɡɚɰɢɸ.

ɉɪɢ ɩɟɪɟɯɨɞɟ ɧɚ ɝɚɡɨɜɵɣ ɧɚɝɪɟɜ ɭɦɟɧɶɲɚɟɬɫɹ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɩɪɢ

ɡɚɱɢɫɬɤɟ, ɡɚɩɭɫɤɟ ɢ ɨɫɬɚɧɨɜɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ

ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɫɱɟɬ ɱɢɫɥɚ ɪɚɛɨɱɢɯ ɢ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ

ɩɥɚɬɵ.

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɪɚɛɨɱɢɯ ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɨɥɭɱɟɧɢɢ ɯɥɨɪɢɞɚ

ɥɢɬɢɹ, ɭɫɬɚɧɨɜɥɟɧ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɫɪɟɞɧɟɫɩɢɫɨɱɧɨɝɨ ɪɚɛɨɱɟɝɨ.

ɉɪɢ ɤɪɭɝɥɨɫɭɬɨɱɧɨɣ ɪɚɛɨɬɵ ɫɦɟɧ ɩɨ 8 ɱɚɫɨɜ, ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ

ɩɹɬɶɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɛɪɢɝɚɞɚɦɢ.

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɮɨɧɞɚ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɋɨɫɬɚɜɢɦ ɛɚɥɚɧɫ ɪɚɛɨɱɟɝɨ

ɜɪɟɦɟɧɢ ɫɪɟɞɧɟɫɭɬɨɱɧɨɝɨ ɪɚɛɨɱɟɝɨ, ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɮɨɧɞɚ ɪɚɛɨɱɟɝɨ

ɜɪɟɦɟɧɢ (Ɍɚɛɥɢɰɚ 5.3). ɗɮɮɟɤɬɢɜɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɟɪɫɨɧɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ

ɛɚɥɚɧɫɚ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ.

71



Ɍɚɛɥɢɰɚ 5.3 – Ȼɚɥɚɧɫ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɫɪɟɞɧɟɫɩɢɫɨɱɧɨɝɨ

ɪɚɛɨɬɧɢɤɚ

ɗɥɟɦɟɧɬɵ ɜɪɟɦɟɧɢ
ɇɟɩɪɟɪɵɜɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ, 8-ɱ

ɪɚɛɨɱɢɣ ɞɟɧɶ, 1 ɛɪɢɝɚɞɵ

ɞɧɟɣ ɱɚɫɨɜ

Ʉɚɥɟɧɞɚɪɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ

ɜɪɟɦɟɧɢ
365 2920

ȼɵɯɨɞɧɵɟ 118 944

ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ

ɜɪɟɦɟɧɢ
247 1971

ɉɥɚɧɢɪɭɟɦɵɟ ɧɟɜɵɯɨɞɵ:

- ɨɱɟɪɟɞɧɵɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ

ɨɬɩɭɫɤɚ;
56 448

- ɧɟɜɵɯɨɞɵ ɩɨ ɛɨɥɟɡɧɢ; 12 96

- ɜɵɩɨɥɧɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ

ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ;
1 8

- ɨɬɩɭɫɤ ɜ ɫɜɹɡɢ ɫ ɭɱёɛɨɣ ɛɟɡ

ɨɬɪɵɜɚ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ;
14 112

ɂɬɨɝɨ

(ɩɥɚɧɢɪɭɟɦɵɟ ɧɟɜɵɯɨɞɵ):
83 664

ɗɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ

ɜɪɟɦɟɧɢ
164 1312

ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɛɚɥɚɧɫɚ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɫɪɟɞɧɟɫɩɢɫɨɱɧɨɝɨ

ɪɚɛɨɬɧɢɤɚ, ɪɚɫɫɱɢɬɚɧ ɷɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ:

ԉɷɮ.ɪɚɛ = �6� ⋅ 8 = ����.0 ɱɚɫɨɜ (5.6)

Ʉɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ, ɧɨɱɧɵɯ ɫɦɟɧ ɨɩɪɟɞɟɥɹɟɬɫɹ

ɤɨɥɥɢɱɟɫɬɜɨ ɫɦɟɧ ɢ ɢɯ ɞɥɢɬɟɥɶɧɨɫɬɶɸ.

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɨɨɛɨɪɨɬɚ:
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ԉɫɦ.ɨɛ. = ԝ� ⋅ ԉ։ = � ⋅ � = �0 ɞɧɟɣ, (5.7)

ɝɞɟ ԝ� – ɱɢɫɥɨ ɛɪɢɝɚɞ;
ԉ։ – ɱɢɫɥɨ ɞɧɟɣ, ɜ ɤɨɬɨɪɵɟ ɛɪɢɝɚɞɚ ɯɨɞɢɬ ɜ ɫɦɟɧɭ.

ɑɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ

ɢɡ ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɧɨɪɦ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢ ɩɨɥɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ ɭɱɚɫɬɤɨɦ. ɉɪɢ ɩɟɪɟɯɨɞɟ ɧɚ ɝɚɡɨɜɵɣ

ɧɚɝɪɟɜ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ ɧɟ ɬɪɟɛɭɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɢɯ

ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɯɥɨɪɢɞɚ ɥɢɬɢɹ.

ɋɩɢɫɨɱɧɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ:

ӽɫɩ = ӽɹɜ ⋅ ԉɷɮ.ɨɛ

ԉɷɮ.ɪɚɛ
(5.8)

ɝɞɟ ӽɹɜ – ɱɢɫɥɨ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ;

ԉɷɮ.ɨɛ – ɷɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ;

ԉɷɮ.ɪɚɛ – ɷɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɟɪɫɨɧɚɥɚ.

ɗɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɫɱɢɬɵɜɚɟɬɫɹ ɩɨ

ɮɨɪɦɭɥɟ:

ԉɷɮ.ɨɛ = ভ� − Ԁɩɨɬɟɪɶ

�00 ম = �60 ⋅ � ⋅ 8 গ� − �0
�00ঘ = �6�6 ɱ. (5.9)

ɝɞɟ ӹ฀ – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ, 260);

ԣ฀ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, 8 ɱɚɫ;

Ԁɩɨɬɟɪɶ – ɩɥɚɧɨɜɵɟ ɩɨɬɟɪɢ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɧɚ ɪɟɦɨɧɬ ɢ ɧɚɥɚɞɤɭ

ɨɛɨɪɭɞɨɜɚɧɢɹ(Ԁɩɨɬɟɪɶ – ɨɬ 5 ɞɨ 10 %).

ɑɢɫɥɟɧɧɨɫɬɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɜɹɡɢ ɫ ɩɨɬɪɟɛɧɨɫɬɶɸ

ɰɟɯɚ ɜ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɪɚɛɨɬɧɢɤɨɜ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ

ɪɭɤɨɜɨɞɹɳɢɣ ɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɣ ɩɟɪɫɨɧɚɥ ɧɟ ɬɪɟɛɭɟɬɫɹ.

ɉȺɈ «ɇɁɏɄ» ɢɦɟɟɬ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ

ɤɚɞɪɨɜ. Ɍɚɤɠɟ ɩɪɢ ɩɟɪɟɯɨɞɟ ɧɚ ɝɚɡɨɜɵɣ ɧɚɝɪɟɜ ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɪɢɜɥɟɱɟɧɢɟ

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɪɚɛɨɬɧɢɤɨɜ. ɑɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɨɯɪɚɧɟɧɢɸ ɮɨɧɞɚ

ɡɚɪɨɛɨɬɧɨɣ ɩɥɚɬɵ ɧɚ ɩɪɟɠɧɟɦ ɭɪɨɜɧɟ.
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5.3 Ɋɚɫɯɨɞɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ

Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢɡɝɨɬɨɜɥɟɧɨ ɢ ɭɫɬɚɧɨɜɥɟɧɨ ɜ 1990-ɯ ɝɨɞɚɯ,

ɬ.ɨ. ɤ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɧɟ ɬɪɭɛɭɟɬ ɚɦɬɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ (ȺɈ),

ɬɨɥɶɤɨ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ. ɉɨɷɬɨɦɭ ɫɭɦɦɚ ɚɦɬɨɪɬɢɡɚɰɢɨɧɧɵɯ

ɨɬɱɢɫɥɟɧɢɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɨɛɪɟɬɟɧɧɨɝɨ ɞɥɹ

ɩɟɪɟɯɨɞɚ ɧɚ ɝɚɡɨɜɵɣ ɧɚɝɪɟɜ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɜ ɬɚɛɥɢɰɟ 5.1.

ȺɈ = Ӹɨ.ɮ. ⋅ ӽ
�00 ⋅ = �����00 ⋅ �0

�00 = �����0 ɪɭɛ. (5.10)

ɝɞɟ Ӹɨ.ɮ. – ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, ɪɭɛ.;

ӽ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɩɨɥɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ

ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, % ɤ ɢɯ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ.

Ɋɟɦɨɧɬɧɵɣ ɮɨɧɞ ɚɤɬɢɜɧɨɣ ɱɚɫ ɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɫɨɫɬɚɜɥɹɟɬ 15 % ɨɬ

ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ:

Ɏɪɟɦ = �����00 ⋅ ��/�00 = ����8� ɪɭɛ. (5.11)

Ɋɚɫɯɨɞɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɫɨɫɬɚɜɥɹɸɬ 5 % ɨɬ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ:

Ɂɫɨɞ = �����00 ⋅ �/�00 = �770�� ɪɭɛ. (5.12)

Ɂɚɬɪɚɬɵ ɫɜɹɡɚɧɧɵɟ ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ

ɩɪɢɧɢɦɚɸɬɫɹ ɤɚɤ % ɨɬ ɩɨɥɧɨɝɨ ɝɨɞɨɜɨɝɨ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ:

ɁɈɌɢɌȻ = �����00 ⋅ ��/�00 = ����8� ɪɭɛ. (5.13)

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɸɬ 15% ɨɬ ɨɛɳɢɯ ɡɚɬɪɚɬ ɧɚ ɨɫɧɨɜɧɵɟ ɫɪɟɞɫɬɜɚ:

Ɂɩɪɨɱ = �����00 ⋅ ��/�00 = ����8� ɪɭɛ. (5.14)

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɡɚɬɪɚɬɵ ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ,

ɩɪɢɨɛɪɟɬɟɧɟɝɨ ɩɪɢ ɩɟɪɟɯɨɞɟ ɧɚ ɝɚɡɨɜɵɣ ɧɚɝɪɟɜ, ɪɚɜɧɵ:

Ɂɨɛɳ = ȺɈ + Ɏɪɟɦ + Ɂɫɨɞ + ɁɈɌɢɌȻ + Ɂɩɪɨɱ = (5.15)

= �����0 + ����8� + �770�� + ����8� + ����8� = ������0 ɪɭɛ. (5.16)
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5.4 Зɚɤɥɸɱɟɧɢɟ ɩɨ ɪɚɡɞɟɥɭ «Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ,
ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ»

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɨɬ

ɩɟɪɟɯɨɞɚ ɧɚ ɝɚɡɨɜɵɣ ɧɚɝɪɟɜ.
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ȼɪɟɦɹ, ɝɨɞ

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ
Ɉɛɳɢɟ ɩɨɫɬɨɹɧɧɵɟ ɡɚɬɪɚɬɵ

Ɂɚɬɪɚɬɵ ɧɚ ɜɧɟɞɪɟɧɢɟ

Ɋɢɫɭɧɨɤ 5.1 – ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɟɪɟɯɨɞɚ ɫ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɧɚ ɝɚɡɨɜɵɣ

ɧɚɝɪɟɜ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɝɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɱɢ ɤɢɩɹɳɟɝɨ

ɫɥɨɹ ɧɚ ɝɚɡɨɜɨɦ ɧɚɝɪɟɜɟ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɫɨɫɬɚɜɥɹɟɬ -1693.14 ɬɵɫ.ɪɭɛ.

ɉɪɢ ɷɬɨɦ ɜɵɝɨɞɚ ɩɪɢ ɩɟɪɟɯɨɞɟ ɧɚ ɝɚɡɨɜɵɣ ɧɚɝɪɟɜ ɫ ɭɱɟɬɨɦ ɩɨɫɬɨɹɧɧɵɯ

ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɟɬ 7181.16 ɬɵɫ.ɪɭɛ. ɍɠɟ ɩɨɫɥɟ ɜɬɨɪɨɝɨ ɝɨɞɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ

ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɚɮɮɟɤɬ ɩɟɪɟɯɨɞɚ ɧɚ ɝɚɡɨɜɵɣ ɧɚɝɪɟɜ ɩɪɢɧɢɦɚɟɬ

ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢ ɪɚɜɟɧ 5488.02 ɬɵɫ.ɪɭɛ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜɧɟɞɪɟɧɢɟ ɢɧɠɟɧɟɪɧɵɯ ɪɟɲɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ

ɢɡɦɟɧɟɧɢɟɦ ɦɟɬɨɞɚ ɧɚɝɪɟɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɞɥɹ ɩɟɱɢ ɤɢɩɹɳɟɝɨ ɫɥɨɹ ɫ

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɧɚ ɝɚɡɨɜɨɝɨ, ɩɪɢɧɢɦɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ

ɷɮɮɟɤɬ ɩɨɫɥɟ ɜɬɨɪɨɝɨ ɝɨɞɚ ɜɧɟɞɪɟɧɢɹ. Ɋɚɫɫɱɢɬɚɧɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ

ɭɱɢɬɵɜɚɟɬ ɡɚɬɪɚɬɵ: ɧɚ ɡɚɤɭɩɤɭ, ɦɨɧɬɚɠ ɢ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ ɞɥɹ

ɨɛɨɪɭɞɨɜɚɧɢɹ; ɧɚ ɨɪɝɚɧɢɡɚɰɢɸ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ.
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