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ȽɈɋɌ Ɋ 12.3.047-98 

 

ɉɪɟɞɢɫɥɨɜɢɟ 
1 ɊȺɁɊȺȻɈɌȺɇ ȼɫɟɪɨɫɫɢɣɫɤɢɦ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ ɢɧɫɬɢɬɭɬɨɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɨɛɨɪɨɧɵ (ȼɇɂɂɉɈ) 

Ɇɢɧɢɫɬɟɪɫɬɜɚ ɜɧɭɬɪɟɧɧɢɯ ɞɟɥ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

 

ȼɇȿɋȿɇ Ɍɟɯɧɢɱɟɫɤɢɦ ɤɨɦɢɬɟɬɨɦ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɌɄ 274/643 «ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» 

 

2 ɉɊɂɇəɌ ɂ ȼȼȿȾȿɇ ȼ ȾȿɃɋɌȼɂȿ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ Ƚɨɫɫɬɚɧɞɚɪɬɚ Ɋɨɫɫɢɢ ɨɬ 3 ɚɜɝɭɫɬɚ 1998 ɝ. № 304 

 

3 ȼȼȿȾȿɇ ȼɉȿɊȼЫȿ 

 

1 だゐずんでどぽ ぢづごぜぎぞぎぞごé 

ɇɚɫɬɨɹɳɢɣ ɫɬɚɧɞɚɪɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɨɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɚɦ 

ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɜɫɟɯ ɨɬɪɚɫɥɟɣ ɷɤɨɧɨɦɢɤɢ ɫɬɪɚɧɵ ɢ ɥɸɛɵɯ ɮɨɪɦ ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɜɜɨɞɟ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɩɪɟɤɪɚɳɟɧɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢ ɢɡɦɟɧɟɧɢɢ 

ɧɨɪɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ ɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɱɚɫɬɟɣ ɩɪɨɟɤɬɨɜ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ. 
ɇɚɫɬɨɹɳɢɣ ɫɬɚɧɞɚɪɬ ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ: 
- ɹɞɟɪɧɵɟ ɪɟɚɤɬɨɪɵ ɢ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ, ɩɟɪɟɪɚɛɨɬɤɟ ɢ ɯɪɚɧɟɧɢɸ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ; 
- ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ ɯɪɚɧɟɧɢɸ ɩɪɨɦɵɲɥɟɧɧɵɯ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ ɢ ɛɨɟɩɪɢɩɚɫɨɜ; 
- ɤɨɫɦɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ ɢ ɫɬɚɪɬɨɜɵɟ ɤɨɦɩɥɟɤɫɵ; 

- ɨɛɴɟɤɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɩɨɞɜɨɞɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɪɚɛɨɬ; 
- ɜɫɟ ɜɢɞɵ ɬɪɚɧɫɩɨɪɬɧɵɯ ɨɩɟɪɚɰɢɣ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɧɵɯ ɨɩɟɪɚɰɢɣ, ɩɪɨɢɡɜɨɞɢɦɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɩɪɟɞɩɪɢɹɬɢɹ); 
- ɩɟɪɟɪɚɛɨɬɤɭ ɢ ɥɢɤɜɢɞɚɰɢɸ ɬɨɤɫɢɱɧɵɯ ɢ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ; 
- ɭɧɢɱɬɨɠɟɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɨɪɭɠɢɹ. 
 

2 ぞだづぜんどごゑぞぼぎ ででぼずとご 

ȼ ɧɚɫɬɨɹɳɟɦ ɫɬɚɧɞɚɪɬɟ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɫɵɥɤɢ ɧɚ ɫɥɟɞɭɸɳɢɟ ɫɬɚɧɞɚɪɬɵ: 

ȽɈɋɌ 9.049—91 ȿɋɁɄɋ. ɉɨɥɢɦɟɪɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɢɯ ɤɨɦɩɨɧɟɧɬɵ. Ɇɟɬɨɞɵ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɬɨɣɤɨɫɬɶ ɤ 
ɜɨɡɞɟɣɫɬɜɢɸ ɩɥɟɫɧɟɜɵɯ ɝɪɢɛɨɜ 
ȽɈɋɌ 9.050—75 ȿɋɁɄɋ. ɉɨɤɪɵɬɢɹ ɥɚɤɨɤɪɚɫɨɱɧɵɟ. Ɇɟɬɨɞɵ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɬɨɣɤɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ 

ɩɥɟɫɧɟɜɵɯ ɝɪɢɛɨɜ 
ȽɈɋɌ 12.1.004—91 ɋɋȻɌ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ȽɈɋɌ 12.1.044—89 ɋɋȻɌ. ɉɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ. ɇɨɦɟɧɤɥɚɬɭɪɚ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɦɟɬɨɞɵ ɢɯ 

ɨɩɪɟɞɟɥɟɧɢɹ 
ȽɈɋɌ 12.3.046—91 ɋɋȻɌ. ɍɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ȽɈɋɌ 4765—73 Ɇɚɬɟɪɢɚɥɵ ɥɚɤɨɤɪɚɫɨɱɧɵɟ. Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɭɞɚɪɟ 
ȽɈɋɌ 5233—89 Ɇɚɬɟɪɢɚɥɵ ɥɚɤɨɤɪɚɫɨɱɧɵɟ. Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɬɜɟɪɞɨɫɬɢ ɩɨ ɦɚɹɬɧɢɤɨɜɨɦɭ ɩɪɢɛɨɪɭ 
ȽɈɋɌ 15140—78 Ɇɚɬɟɪɢɚɥɵ ɥɚɤɨɤɪɚɫɨɱɧɵɟ. Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɚɞɝɟɡɢɢ 

ȽɈɋɌ 19433—88 Ƚɪɭɡɵ ɨɩɚɫɧɵɟ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɦɚɪɤɢɪɨɜɤɚ 
ȽɈɋɌ 26952—86 ɉɨɪɨɲɤɢ ɨɝɧɟɬɭɲɚɳɢɟ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ 

ȽɈɋɌ 30247.0—94 Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɟ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ ɧɚ ɨɝɧɟɫɬɨɣɤɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ȽɈɋɌ 30247.1—94 Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɟ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ ɧɚ ɨɝɧɟɫɬɨɣɤɨɫɬɶ. ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ 

ȽɈɋɌ 30247.2—97 Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɟ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɢ ɧɚ ɨɝɧɟɫɬɨɣɤɨɫɬɶ. Ⱦɜɟɪɢ ɢ ɜɨɪɨɬɚ. 



ȽɈɋɌ Ɋ 50680—94 ɍɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ɇɟɬɨɞɵ 

ɢɫɩɵɬɚɧɢɣ 

ȽɈɋɌ Ɋ 50800—95 ɍɫɬɚɧɨɜɤɢ ɩɟɧɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ɇɟɬɨɞɵ 

ɢɫɩɵɬɚɧɢɣ 

ȽɈɋɌ Ɋ 50969—96 ɍɫɬɚɧɨɜɤɢ ɝɚɡɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ɇɟɬɨɞɵ 

ɢɫɩɵɬɚɧɢɣ 

ȽɈɋɌ 51043—97 ɍɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɝɨ ɢ ɩɟɧɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ. Ɉɪɨɫɢɬɟɥɢ ɫɩɪɢɧɤɥɟɪɧɵɟ ɢ 

ɞɪɟɧɱɟɪɧɵɟ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ 

 

3 だぢづぎがぎずぎぞごé 

3.1 ȼ ɧɚɫɬɨɹɳɟɦ ɫɬɚɧɞɚɪɬɟ ɩɪɢɦɟɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɬɟɪɦɢɧɵ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɨɩɪɟɞɟɥɟɧɢɹɦɢ: 

3.1.1 íçíëó　: Ɋɚɡɪɭɲɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ (ɢɥɢ) ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɨɩɚɫɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ 

ɨɛɴɟɤɬɟ, ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɣ ɜɡɪɵɜ ɢ (ɢɥɢ) ɜɵɛɪɨɫ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ. 
3.1.2 ¡ëÜäÖí　 íçíëó　: Ⱥɜɚɪɢɹ, ɩɪɢ ɤɨɬɨɪɨɣ ɝɢɛɧɟɬ ɧɟ ɦɟɧɟɟ ɞɟɫɹɬɢ ɱɟɥɨɜɟɤ. 
3.1.3 äëÜñ¡öÖí　 íçíëó　: Ⱥɜɚɪɢɹ, ɞɥɹ ɤɨɬɨɪɨɣ ɨɛɟɫɩɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɚɪɚɧɬɢɪɭɟɬɫɹ 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɜ ɩɪɨɟɤɬɟ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɫɢɫɬɟɦɚɦɢ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

3.1.4 ½í¡ïó½í¿áÖí　 äëÜñ¡öÖí　 íçíëó　: ɉɪɨɟɤɬɧɚɹ ɚɜɚɪɢɹ ɫ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. 

3.1.5 ßñ£ÜäíïÖÜïöá: ɋɨɫɬɨɹɧɢɟ ɡɚɳɢɳɟɧɧɨɫɬɢ ɩɪɚɜ ɝɪɚɠɞɚɧ, ɩɪɢɪɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 

ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ, ɚɜɚɪɢɣ ɢ ɤɚɬɚɫɬɪɨɮ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɚɯ. 
3.1.6 äÜ¢íëÖí　 ßñ£ÜäíïÖÜïöá: ɋɨɫɬɨɹɧɢɟ ɡɚɳɢɳɟɧɧɨɫɬɢ ɥɢɱɧɨɫɬɢ, ɢɦɭɳɟɫɬɜɚ, ɨɛɳɟɫɬɜɚ ɢ ɝɨɫɭɞɚɪɫɬɜɚ ɨɬ ɩɨɠɚɪɨɜ. 
3.1.7 ÇÜë0ôí　 ÖíÇëÜ£¡í: Ƚɨɪɸɱɢɟ ɜɟɳɟɫɬɜɚ ɢ ɦɚɬɟɪɢɚɥɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɨɦɟɳɟɧɢɢ ɢɥɢ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ. 
3.1.8 ÜÇÖñÖÖ▲ú üíë: Ʉɪɭɩɧɨɦɚɫɲɬɚɛɧɨɟ ɞɢɮɮɭɡɢɨɧɧɨɟ ɩɥɚɦɹ ɫɝɨɪɚɸɳɟɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ ɢɥɢ ɩɚɪɨɜɨɝɨ ɨɛɥɚɤɚ, 

ɩɨɞɧɢɦɚɸɳɟɟɫɹ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ. 

3.1.9 ÜäíïÖÜïöá: ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɢɥɢ ɹɜɥɟɧɢɣ, ɫɩɨɫɨɛɧɵɯ ɜɵɡɜɚɬɶ ɩɨɪɚɠɟɧɢɟ 
ɥɸɞɟɣ, ɧɚɧɨɫɢɬɶ ɦɚɬɟɪɢɚɥɶɧɵɣ ɭɳɟɪɛ ɢ ɪɚɡɪɭɲɢɬɟɥɶɧɨ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɚɬɦɨɫɮɟɪɭ. 

3.1.10 íÖí¿ó£ ÜäíïÖÜïöó: ȼɵɹɜɥɟɧɢɟ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɫɨɛɵɬɢɣ, ɜɥɟɤɭɳɢɯ ɡɚ ɫɨɛɨɣ ɪɟɚɥɢɡɚɰɢɸ ɨɩɚɫɧɨɫɬɢ, ɚɧɚɥɢɡ 
ɦɟɯɚɧɢɡɦɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɬɚɤɢɯ ɫɨɛɵɬɢɣ ɢ ɦɚɫɲɬɚɛɚ ɢɯ ɜɟɥɢɱɢɧɵ, ɫɩɨɫɨɛɧɨɝɨ ɨɤɚɡɚɬɶ ɩɨɪɚɠɚɸɳɟɟ ɞɟɣɫɬɜɢɟ. 

3.1.11 ÜäíïÖ▲ú äíëí½ñöë: ɉɚɪɚɦɟɬɪ, ɤɨɬɨɪɵɣ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɫɩɨɫɨɛɟɧ ɫɨɡɞɚɜɚɬɶ ɨɩɚɫɧɨɫɬɶ 
ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɪɨɞɚ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

3.1.12 ÜîñÖ¡í ëóï¡í: Ɋɚɫɱɟɬ ɡɧɚɱɟɧɢɣ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢ ɫɨɰɢɚɥɶɧɨɝɨ ɪɢɫɤɚ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɢ 

ɫɪɚɜɧɟɧɢɟ ɟɝɨ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ. 

3.1.13 óÖÑóçóÑÜí¿áÖ▲ú ëóï¡: ȼɟɪɨɹɬɧɨɫɬɶ (ɱɚɫɬɨɬɚ) ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ ɢ ɜɡɪɵɜɚ, 
ɜɨɡɧɢɤɚɸɳɚɹ ɩɪɢ ɚɜɚɪɢɢ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɨɱɤɟ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɏɚɪɚɤɬɟɪɢɡɭɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɢɫɤɚ. 

3.1.14 ïÜîóí¿áÖ▲ú ɪɢɫɤ1): Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ (ɱɚɫɬɨɬɵ) ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɨɛɵɬɢɣ, ɫɨɫɬɨɹɳɢɯ ɜ ɩɨɪɚɠɟɧɢɢ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɱɢɫɥɚ ɥɸɞɟɣ, ɩɨɞɜɟɪɝɲɢɯɫɹ ɩɨɪɚɠɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɩɨɠɚɪɚ ɢ ɜɡɪɵɜɚ, ɨɬ ɱɢɫɥɚ ɷɬɢɯ ɥɸɞɟɣ. 

ɏɚɪɚɤɬɟɪɢɡɭɟɬ ɦɚɫɲɬɚɛ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ. 

________ 
1) ɋɨɰɢɚɥɶɧɵɣ ɪɢɫɤ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɩɨɪɚɠɟɧɢɸ ɧɟ ɦɟɧɟɟ ɞɟɫɹɬɢ ɱɟɥɨɜɟɤ. 
3.1.15 äÜ¢íë: ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɟ ɝɨɪɟɧɢɟ, ɩɪɢɱɢɧɹɸɳɟɟ ɦɚɬɟɪɢɚɥɶɧɵɣ ɭɳɟɪɛ, ɜɪɟɞ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɸ ɝɪɚɠɞɚɧ, 

ɢɧɬɟɪɟɫɚɦ ɨɛɳɟɫɬɜɚ ɢ ɝɨɫɭɞɚɪɫɬɜɚ. 
3.1.16 ëí£½ñë £ÜÖ▲: ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɨɝɪɚɧɢɱɟɧɧɨɣ ɤɚɤɢɦ-ɥɢɛɨ ɨɛɪɚɡɨɦ ɱɚɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜɚ. 
3.1.17 äÜëÜÇÜçÜñ ¡Ü¿óôñïöçÜ çñàñïöçí: Ɇɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɟɞɢɧɨɜɪɟɦɟɧɧɨ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬ ɝɪɚɧɢɰɭ ɦɟɠɞɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ 

ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ. 

3.1.18 öñêÖÜ¿ÜÇóôñï¡óú äëÜîñïï: ɑɚɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɫɜɹɡɚɧɧɚɹ ɫ ɞɟɣɫɬɜɢɹɦɢ, ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɧɚ 
ɢɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɢ (ɢɥɢ) ɫɨɫɬɨɹɧɢɹ ɨɛɪɚɳɚɸɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ ɜɟɳɟɫɬɜ ɢ ɢɡɞɟɥɢɣ. 

3.1.19 çëñ½　 ïëíßíö▲çíÖó　 ó çëñ½　 Üö¡¿0ôñÖó　: ɉɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɨɬ ɧɚɱɚɥɚ ɜɨɡɦɨɠɧɨɝɨ ɩɨɫɬɭɩɥɟɧɢɹ 
ɝɨɪɸɱɟɝɨ ɜɟɳɟɫɬɜɚ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɩɟɪɮɨɪɚɰɢɹ, ɪɚɡɪɵɜ, ɢɡɦɟɧɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɬ.ɩ.) ɞɨ ɩɨɥɧɨɝɨ 
ɩɪɟɤɪɚɳɟɧɢɹ ɩɨɫɬɭɩɥɟɧɢɹ ɝɚɡɚ ɢɥɢ ɠɢɞɤɨɫɬɢ ɜ ɩɨɦɟɳɟɧɢɟ. 

3.1.20 ëí£Çñë½ñöó£íîó　: ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɫɩɨɫɨɛ ɩɨɠɚɪɨɜɡɪɵɜɨɡɚɳɢɬɵ ɡɚɦɤɧɭɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɩɨɦɟɳɟɧɢɣ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɨɫɧɚɳɟɧɢɢ ɢɯ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɦɟɦɛɪɚɧɚɦɢ ɢ (ɢɥɢ) ɞɪɭɝɢɦɢ ɪɚɡɝɟɪɦɟɬɢɡɢɪɭɸɳɢɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ ɫ ɬɚɤɨɣ ɩɥɨɳɚɞɶɸ ɫɛɪɨɫɧɨɝɨ ɫɟɱɟɧɢɹ, ɤɨɬɨɪɚɹ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢɥɢ ɩɨɦɟɳɟɧɢɹ ɨɬ ɪɨɫɬɚ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɨɪɸɱɢɯ ɫɦɟɫɟɣ. 

3.1.21 ÜÇÖñïöÜú¡Üïöá öñêÖÜ¿ÜÇóôñï¡ÜÇÜ ÜßÜëÜÑÜçíÖó　: ɉɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɜɨɡɞɟɣɫɬɜɢɟ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɱɚɝɚ ɩɨɠɚɪɚ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɬɟɪɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɜɨɣɫɬɜ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

4 だゐべごぎ ぢだずだぐぎぞごé 
4.1 ɉɪɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ 

ɪɚɡɦɟɳɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɟɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɤɨɦɩɥɟɤɫ ɦɟɪ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 

4.2 ɉɨ ɭɪɨɜɧɸ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ: 
- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɵɯ ɨɛɪɚɳɚɸɬɫɹ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɵɟ ɜɟɳɟɫɬɜɚ ɜ 

ɤɨɥɢɱɟɫɬɜɟ, ɪɚɜɧɨɦ ɢɥɢ ɛɨɥɶɲɟɦ ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ, ɭɤɚɡɚɧɧɨɝɨ ɜ ɬɚɛɥɢɰɟ 1; 

- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɜ ɤɨɬɨɪɵɯ ɨɛɪɚɳɚɸɬɫɹ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɵɟ ɜɟɳɟɫɬɜɚ ɜ ɤɨɥɢɱɟɫɬɜɟ, ɦɟɧɶɲɟɦ 

ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ, ɭɤɚɡɚɧɧɨɝɨ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1— ɉɨɪɨɝɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ 



 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɳɟɫɬɜ ɢɥɢ 

ɝɪɭɩɩ ɜɟɳɟɫɬɜ 
Ʉɚɬɟɝɨɪɢɹ ɨɩɚɫɧɨɫɬɢ ɩɨ 

ȽɈɋɌ 19433 

ɉɨɪɨɝɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜ, 
ɬ, ɧɟ ɦɟɧɟɟ 

Ƚɚɡɵ ɝɨɪɸɱɢɟ ɫɠɚɬɵɟ, ɫɠɢɠɟɧɧɵɟ ɢ ɪɚɫɬɜɨɪɟɧɧɵɟ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 

Ⱥɰɟɬɢɥɟɧ ɋ2ɇ2  231 50  

ȼɨɞɨɪɨɞ ɇ2 231 50 

ɋɟɪɧɢɫɬɵɣ ɜɨɞɨɪɨɞ H2S 241 50 

Ɉɤɫɢɞ ɷɬɢɥɟɧɚ (ɋɇ2)2Ɉ 241 50 

Ⱥɦɦɢɚɤ NH3 241 500 

ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɫɠɚɬɵɟ, 
ɫɠɢɠɟɧɧɵɟ ɢ ɪɚɫɬɜɨɪɟɧɧɵɟ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ ɝɨɪɸɱɢɟ ɝɚɡɵ 

231,232,241,911 200 

Ʌɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ ɢ ɝɨɪɸɱɢɟ ɠɢɞɤɨɫɬɢ 

Ɉɤɫɢɞ ɩɪɨɩɢɥɟɧɚ ɋ3ɇ6Ɉ  311 50  

ȼɫɟ ɨɫɬɚɥɶɧɵɟ 
ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ ɢ 

ɝɨɪɸɱɢɟ ɠɢɞɤɨɫɬɢ 

311, 312, 321, 322, 324, 

325, 335, 314, 315, 323, 331

200 

Ɍɜɟɪɞɵɟ ɜɟɳɟɫɬɜɚ 
ɋɚɦɨɪɚɡɥɚɝɚɸɳɢɟɫɹ ɜɟɳɟɫɬɜɚ 415,416,417,418, 521, 522, 

523 

10 

Ɉɤɢɫɥɹɸɳɢɟ ɜɟɳɟɫɬɜɚ 
Ʉɢɫɥɨɪɨɞ ɠɢɞɤɢɣ 02 212  2000 

ɇɢɬɪɚɬ ɚɦɦɨɧɢɹ Nɇ4NɈ3 511 5000 

ɏɥɨɪɚɬ ɧɚɬɪɢɹ NaClɈ3 511 250 

ɉɟɪɨɤɫɢɞ ɦɟɬɢɥɷɬɢɥɤɟɬɨɧɚ 
(ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɨɥɟɟ 60%) 

523 250 

ɉɟɪɨɤɫɢɞ ɦɟɬɢɥɢɡɨɛɭɬɢɥɤɟɬɨɧɚ 
(ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɨɥɟɟ 60 %) 

523 50 

ɇɚɞɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ 
(ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɨɥɟɟ 60 %) 

ɋɇ3ɋɈɈɈɇ 

522 50 

ɏɥɨɪ ɋl2 222 50 

Ȼɪɨɦ ȼr2 832 500 

Ɉɤɫɢɞɵ ɚɡɨɬɚ N2Ɉ, N2O2 512 50 

ɉɪɢɦɟɱɚɧɢɹ  
1 ɇɚɢɦɟɧɨɜɚɧɢɹ ɤɥɚɫɫɨɜ (ɩɨɞɤɥɚɫɫɨɜ) ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢɜɟɞɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 

19433. 

2 ɉɨɪɨɝɨɜɵɟ ɤɨɥɢɱɟɫɬɜɚ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ, ɨɬɧɨɫɹɳɢɯɫɹ ɩɨ ȽɈɋɌ 19433 ɤ ɤɚɬɟɝɨɪɢɹɦ 434 

ɢ 437 (ɫɚɦɨɜɨɡɝɨɪɚɸɳɢɟɫɹ ɬɜɟɪɞɵɟ ɜɟɳɟɫɬɜɚ), ɤɥɚɫɫɭ 8 (ɟɞɤɢɟ ɢ ɤɨɪɪɨɡɢɨɧɧɨ-ɚɤɬɢɜɧɵɟ 
ɜɟɳɟɫɬɜɚ), ɤɚɬɟɝɨɪɢɹɦ 436 ɢ 438 (ɬɜɟɪɞɵɟ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ ɜɟɳɟɫɬɜɚ), ɤɚɬɟɝɨɪɢɹɦ 

425, 913 ɢ 921 (ɜɟɳɟɫɬɜɚ, ɝɨɪɸɱɢɟ ɝɚɡɵ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɜɨɞɨɣ), ɞɨɥɠɧɵ 

ɫɨɝɥɚɫɨɜɵɜɚɬɶɫɹ ɫɨ ɫɩɟɰɢɚɥɶɧɨ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɩɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

3 ɉɪɢ ɫɨɜɦɟɫɬɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɫɨɜɦɟɫɬɢɦɵɯ ɩɨ ȽɈɋɌ 12.1.004 ɜɟɳɟɫɬɜ ɢɯ ɩɨɪɨɝɨɜɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɞɨɥɠɧɨ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧɨ ɫɨ ɫɩɟɰɢɚɥɶɧɨ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ 

ɨɪɝɚɧɚɦɢ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

 

4.3 ɉɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 1 ɤɨɥɢɱɟɫɬɜɚ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɨɬɧɨɫɹɬ: 
- ɤ ɨɞɧɨɦɭ ɯɪɚɧɢɥɢɳɭ ɢɥɢ ɨɞɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɟ; 
- ɤ ɝɪɭɩɩɟ ɯɪɚɧɢɥɢɳ ɢɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɦɟɧɟɟ 500 ɦ. ȿɫɥɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 

ɯɪɚɧɹɬ ɜɟɳɟɫɬɜɚ ɪɚɡɧɵɯ ɧɚɢɦɟɧɨɜɚɧɢɣ, ɬɨ ɩɪɢ ɨɰɟɧɤɟ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɝɨ ɢɯ ɤɨɥɢɱɟɫɬɜɚ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɪɢɬɟɪɢɣ ɚɞɞɢɬɢɜɧɨɫɬɢ G, ɪɚɫɫɱɢɬɚɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ 

∑== n
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 ii /
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ɩɪmmG ,                                  (1)  

ɝɞɟ ɬi — ɦɚɫɫɚ i-ɝɨ ɨɩɚɫɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɬ; 
ɬi ɩɪ — ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɦɚɫɫɚ i -ɝɨ ɜɟɳɟɫɬɜɚ, ɬ, ɩɨ ɬɚɛɥɢɰɟ 1.  

ȿɫɥɢ G ≥ 1, ɬɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɨɬɧɨɫɹɬ ɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɚɦ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ. 

4.4 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɫɬɨɹɳɟɝɨ 
ɫɬɚɧɞɚɪɬɚ, ȽɈɋɌ 12.1.004, ɚ ɬɚɤɠɟ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ. 

 

5 だゐぎでぢぎぶぎぞごぎ ぢだぐんづぞだざ ゐぎげだぢんでぞだでどご どぎびぞだずだゎごぶぎでとごび ぢづだぴぎででだゑ ぢだゑぼぷぎぞぞだざ 

だぢんでぞだでどご 

5.1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɩɪɨɟɤɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɨɜɵɲɟɧɧɨɣ 

ɨɩɚɫɧɨɫɬɢ ɩɨɞɥɟɠɚɬ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɟ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɜɨɞɢɦɨɣ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɫɥɭɠɛɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɤɨɦɩɟɬɟɧɰɢɟɣ. 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɭɸ ɷɤɫɩɟɪɬɢɡɭ ɩɪɨɜɨɞɹɬ ɜ ɰɟɥɹɯ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɟɤɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɬɪɟɛɨɜɚɧɢɹɦ 



ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɰɟɧɤɢ ɩɨɥɧɨɬɵ, ɨɛɨɫɧɨɜɚɧɧɨɫɬɢ ɢ ɞɨɫɬɚɬɨɱɧɨɫɬɢ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦɵɯ ɦɟɪ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

5.2 ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɬɢɡɵ ɫɨɫɬɚɜɥɹɟɬɫɹ ɷɤɫɩɟɪɬɧɨɟ ɡɚɤɥɸɱɟɧɢɟ, ɫɨɞɟɪɠɚɳɟɟ ɨɰɟɧɤɭ ɞɨɩɭɫɬɢɦɨɫɬɢ ɢ 

ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ ɪɟɚɥɢɡɚɰɢɢ ɨɛɴɟɤɬɚ ɷɤɫɩɟɪɬɢɡɵ. 

5.3. Ɋɟɚɥɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ (ɜɤɥɸɱɚɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɤɨɧɫɬɪɭɤɰɢɸ) ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ 
ɩɪɨɟɤɬɚɦ, ɢɦɟɸɳɢɦ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɚɤɥɸɱɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ. 

5.4 Ɍɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤ ɭɫɬɪɨɣɫɬɜɭ, ɢɡɝɨɬɨɜɥɟɧɢɸ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɂɡɝɨɬɨɜɢɬɟɥɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɭɫɥɨɜɢɹ ɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɢɦɟɧɟɧɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, ɭɬɢɥɢɡɚɰɢɢ ɢ ɞɪɭɝɢɟ ɦɟɪɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜɵɩɭɫɤɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

6 んぞんずごげ ぢだぐんづぞだざ だぢんでぞだでどご どぎびぞだずだゎごぶぎでとごび ぢづだぴぎででだゑ 
6.1 Ɉɰɟɧɤɭ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫ 

ɩɨɦɨɳɶɸ ɤɪɢɬɟɪɢɟɜ: 
- ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɢɫɤɚ; 
- ɫɨɰɢɚɥɶɧɨɝɨ ɪɢɫɤɚ; 
- ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 
6.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫɱɢɬɚɟɬɫɹ ɛɟɡɭɫɥɨɜɧɨ ɜɵɩɨɥɧɟɧɧɨɣ, ɟɫɥɢ: 

- ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ ɦɟɧɶɲɟ 10-8; 

- ɫɨɰɢɚɥɶɧɵɣ ɪɢɫɤ ɦɟɧɶɲɟ 10-7. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɹɜɥɹɟɬɫɹ ɧɟɞɨɩɭɫɬɢɦɨɣ, ɟɫɥɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ ɛɨɥɶɲɟ 10-6 ɢɥɢ 

ɫɨɰɢɚɥɶɧɵɣ ɪɢɫɤ ɛɨɥɶɲɟ 10-5. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɪɢɫɤɚ ɦɨɠɟɬ ɛɵɬɶ ɞɨɩɭɳɟɧɚ ɩɨɫɥɟ 
ɩɪɨɜɟɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɟɞɩɪɢɧɹɬɵ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɢ ɞɨɫɬɚɬɨɱɧɵɟ 
ɦɟɪɵ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ. 

6.3 Ɉɰɟɧɤɭ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɧɚ ɨɫɧɨɜɟ ɨɰɟɧɤɢ ɢɯ ɪɢɫɤɚ. 
ȼ ɫɥɭɱɚɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɬɚɤɨɣ ɨɰɟɧɤɢ (ɧɚɩɪɢɦɟɪ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ) ɞɨɩɭɫɤɚɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɵɯ ɤɪɢɬɟɪɢɟɜ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ (ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ 
ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ). 
ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɞɟɣɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɣ 6.2 ɧɚ ɨɰɟɧɤɭ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɟ 

ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ. 
6.4 ɉɪɢ ɨɰɟɧɤɟ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɪɚɫɱɟɬɧɵɦ ɢɥɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ: 

- ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨɩɚɪɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɜ ɩɨɦɟɳɟɧɢɢ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ). 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2; 

- ɪɚɡɦɟɪ ɡɨɧ, ɨɝɪɚɧɢɱɟɧɧɵɯ ɧɢɠɧɢɦ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɦ ɩɪɟɞɟɥɨɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ (ɇɄɉɊ) ɝɚɡɨɜ ɢ ɩɚɪɨɜ 
(ɩɪɢɥɨɠɟɧɢɟ Ȼ); 

- ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɪɢ ɩɨɠɚɪɚɯ ɩɪɨɥɢɜɨɜ Ʌȼɀ ɢ Ƚɀ ɞɥɹ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɫ ɤɪɢɬɢɱɟɫɤɢɦɢ 

(ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦɢ) ɡɧɚɱɟɧɢɹɦɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɞɥɹ ɱɟɥɨɜɟɤɚ ɢ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
(ɩɪɢɥɨɠɟɧɢɟ ȼ). ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3; 

- ɪɚɡɦɟɪɵ ɡɨɧɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɛɥɚɤɚ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɢ ɩɚɪɨɜ ɩɪɢ ɚɜɚɪɢɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɣ 

ɪɚɫɫɬɚɧɨɜɤɢ ɥɸɞɟɣ ɢ ɬɟɯɧɢɤɢ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɚ ɢ ɪɚɫɱɟɬɚ ɜɪɟɦɟɧɢ ɞɨɫɬɢɠɟɧɢɹ ɨɛɥɚɤɨɦ ɦɟɫɬ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ 
(ɩɪɢɥɨɠɟɧɢɟ Ƚ); 

- ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɩɨɪɚɠɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ» ɩɪɢ ɚɜɚɪɢɢ ɞɥɹ ɪɚɫɱɟɬɚ ɪɚɞɢɭɫɨɜ ɡɨɧ 

ɩɨɪɚɠɟɧɢɹ ɥɸɞɟɣ ɨɬ ɬɟɩɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɢ ɦɚɫɫɵ ɬɨɩɥɢɜɚ (ɩɪɢɥɨɠɟɧɢɟ Ⱦ). ɉɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4; 

- ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ, ɞɚɜɥɟɧɢɹ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨɩɚɪɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɜ ɨɬɤɪɵɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ (ɩɪɢɥɨɠɟɧɢɟ ȿ); 

- ɩɨɪɚɠɚɸɳɢɟ ɮɚɤɬɨɪɵ ɩɪɢ ɪɚɡɪɵɜɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɧɟɝɨ ɨɱɚɝɚ ɩɨɠɚɪɚ 
(ɩɪɢɥɨɠɟɧɢɟ ɀ); 

- ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɚɪɟɧɢɹ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ ɢ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɧɚ ɨɬɤɪɵɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ ɜ ɩɨɦɟɳɟɧɢɢ 

(ɩɪɢɥɨɠɟɧɢɟ ɂ); 

- ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɩɨɠɚɪɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɩɪɟɞɟɥɚ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

(ɩɪɢɥɨɠɟɧɢɟ Ʉ); 

- ɬɪɟɛɭɟɦɵɣ ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɰɟɥɨɫɬɧɨɫɬɶ ɨɝɪɚɠɞɚɸɳɢɯ ɢ 

ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɠɚɪɧɨɝɨ ɨɬɫɟɤɚ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɪɚɡɜɢɬɢɢ ɪɟɚɥɶɧɨɝɨ ɩɨɠɚɪɚ 
(ɩɪɢɥɨɠɟɧɢɟ Ʌ); 

- ɪɚɡɦɟɪ ɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ ɜ ɩɨɞɞɨɧɚɯ, ɨɬɫɟɤɚɯ ɢ ɫɟɤɰɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. ɉɪɢ 

ɷɬɨɦ ɩɥɨɳɚɞɶ ɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɬɚɤɨɣ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɩɟɪɟɥɢɜ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɛɨɪɬ ɨɝɪɚɧɢɱɢɜɚɸɳɟɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɢ ɪɚɫɬɟɤɚɧɢɟ ɠɢɞɤɨɫɬɢ ɡɚ ɟɝɨ ɩɪɟɞɟɥɚɦɢ (ɩɪɢɥɨɠɟɧɢɟ Ɇ); 

- ɩɚɪɚɦɟɬɪɵ ɩɚɪɨɜɵɯ ɡɚɜɟɫ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɧɬɚɤɬɚ ɩɚɪɨɝɚɡɨɜɵɯ ɫɦɟɫɟɣ ɫ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɠɢɝɚɧɢɹ. ɉɪɢ ɷɬɨɦ 

ɡɚɜɟɫɚ ɞɨɥɠɧɚ ɢɫɤɥɸɱɚɬɶ ɩɪɨɫɤɨɤ ɝɨɪɸɱɟɣ ɫɦɟɫɢ ɜ ɡɚɳɢɳɚɟɦɭɸ ɡɨɧɭ ɨɛɴɟɤɬɚ (ɩɪɢɥɨɠɟɧɢɟ ɇ); 

- ɤɨɧɰɟɧɬɪɚɰɢɸ ɮɥɟɝɦɚɬɢɡɚɬɨɪɨɜ ɞɥɹ ɝɨɪɸɱɢɯ ɫɦɟɫɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɚɯ ɢ ɨɛɨɪɭɞɨɜɚɧɢɢ 

(ɩɪɢɥɨɠɟɧɢɟ ɉ); 

- ɞɪɭɝɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɚɧɚɥɢɡɚ ɢɯ ɨɩɚɫɧɨɫɬɢ ɢ 

ɪɚɫɫɱɢɬɵɜɚɟɦɵɟ ɩɨ ɦɟɬɨɞɢɤɚɦ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɦ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ. 



ȼɵɛɨɪ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɸɬ ɢɫɯɨɞɹ 
ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɚɜɚɪɢɣ (ɜ ɬɨɦ ɱɢɫɥɟ ɤɪɭɩɧɚɹ, ɩɪɨɟɤɬɧɚɹ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ) ɢ ɫɜɨɣɫɬɜ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ. 
Ɂɧɚɱɟɧɢɹ ɞɨɩɭɫɬɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɬɚɤɢɦɢ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɝɢɛɟɥɶ ɥɸɞɟɣ ɢ 

ɨɝɪɚɧɢɱɢɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɚɜɚɪɢɢ ɡɚ ɩɪɟɞɟɥɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ ɞɪɭɝɢɟ ɨɛɴɟɤɬɵ, 

ɜɤɥɸɱɚɹ ɨɩɚɫɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
 

Ɍɚɛɥɢɰɚ 2— ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨ-, ɩɚɪɨ- ɢɥɢ ɩɵɥɟɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɜ 
ɩɨɦɟɳɟɧɢɹɯ ɢɥɢ ɜ ɨɬɤɪɵɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 

 

ɋɬɟɩɟɧɶ ɩɨɪɚɠɟɧɢɹ ɂɡɛɵɬɨɱɧɨɟ 
ɞɚɜɥɟɧɢɟ, 
ɤɉɚ 

ɉɨɥɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɡɞɚɧɢɣ  100 

50 %-ɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɡɞɚɧɢɣ 53 

ɋɪɟɞɧɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɡɞɚɧɢɣ 28 

ɍɦɟɪɟɧɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ ɡɞɚɧɢɣ 

(ɩɨɜɪɟɠɞɟɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɩɟɪɟɝɨɪɨɞɨɤ, 
ɪɚɦ, ɞɜɟɪɟɣ ɢ ɬ.ɩ.) 

12 

ɇɢɠɧɢɣ ɩɨɪɨɝ ɩɨɜɪɟɠɞɟɧɢɹ ɱɟɥɨɜɟɤɚ 
ɜɨɥɧɨɣ ɞɚɜɥɟɧɢɹ 

5 

Ɇɚɥɵɟ ɩɨɜɪɟɠɞɟɧɢɹ (ɪɚɡɛɢɬɚ ɱɚɫɬɶ 
ɨɫɬɟɤɥɟɧɢɹ) 

3 

 

Ɍɚɛɥɢɰɚ 3— ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɨɠɚɪɨɜ ɩɪɢɥɢɜɨɜ Ʌȼɀ ɢ Ƚɀ 

 

ɋɬɟɩɟɧɶ ɩɨɪɚɠɟɧɢɹ ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ 
ɢɡɥɭɱɟɧɢɹ, ɤȼɬ/ɦ2 

Ȼɟɡ ɧɟɝɚɬɢɜɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ 
ɜɪɟɦɟɧɢ  

1,4  

Ȼɟɡɨɩɚɫɧɨ ɞɥɹ ɱɟɥɨɜɟɤɚ ɜ ɛɪɟɡɟɧɬɨɜɨɣ ɨɞɟɠɞɟ 4,2 

ɇɟɩɟɪɟɧɨɫɢɦɚɹ ɛɨɥɶ ɱɟɪɟɡ 20—30 ɫ  
Ɉɠɨɝ 1-ɣ ɫɬɟɩɟɧɢ ɱɟɪɟɡ 15—20 ɫ  
Ɉɠɨɝ 2-ɣ ɫɬɟɩɟɧɢ ɱɟɪɟɡ 30—40 ɫ  
ȼɨɫɩɥɚɦɟɧɟɧɢɟ ɯɥɨɩɤɚ-ɜɨɥɨɤɧɚ ɱɟɪɟɡ 15 ɦɢɧ 

 

7,0 

ɇɟɩɟɪɟɧɨɫɢɦɚɹ ɛɨɥɶ ɱɟɪɟɡ 3—5 ɫ  
Ɉɠɨɝ 1-ɣ ɫɬɟɩɟɧɢ ɱɟɪɟɡ 6—8 ɫ 
Ɉɠɨɝ 2-ɣ ɫɬɟɩɟɧɢ ɱɟɪɟɡ 12—16 ɫ 

 

10,5 

ȼɨɫɩɥɚɦɟɧɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɫ ɲɟɪɨɯɨɜɚɬɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 

(ɜɥɚɠɧɨɫɬɶ 12 %) ɩɪɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɨɛɥɭɱɟɧɢɹ 15 ɦɢɧ 

12,9 

ȼɨɫɩɥɚɦɟɧɟɧɢɟ ɞɪɟɜɟɫɢɧɵ, ɨɤɪɚɲɟɧɧɨɣ ɦɚɫɥɹɧɨɣ ɤɪɚɫɤɨɣ 

ɩɨ ɫɬɪɨɝɚɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; ɜɨɫɩɥɚɦɟɧɟɧɢɟ ɮɚɧɟɪɵ 

17,0 

 

Ɍɚɛɥɢɰɚ 4— ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɞɨɡɚ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ» ɧɚ ɱɟɥɨɜɟɤɚ 
 

ɋɬɟɩɟɧɶ ɩɨɪɚɠɟɧɢɹ Ⱦɨɡɚ ɬɟɩɥɨɜɨɝɨ ɢɡɭɱɟɧɢɹ, Ⱦɠ/ɦ2

Ɉɠɨɝ 1-ɣ ɫɬɟɩɟɧɢ  

Ɉɠɨɝ 2-ɣ ɫɬɟɩɟɧɢ  

Ɉɠɨɝ 3-ɣ ɫɬɟɩɟɧɢ 

1,2·105  

2,2·105  

3,2·105 

ɉɪɢɦɟɱɚɧɢɟ — Ⱦɨɡɭ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ Q, Ⱦɠ/ɦ2, ɪɚɫɫɱɢɬɵɜɚɸɬ 
ɩɨ ɮɨɪɦɭɥɟ 

Q = q ts 

ɝɞɟ q — ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ», ȼɬ/ɦ2; 

ts  — ɜɪɟɦɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ», ɫ. 
q ɢ ts ɜɵɱɢɫɥɹɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɥɨɠɟɧɢɟɦ Ⱦ 

 

 

6.5 Ʉ ɦɟɪɨɩɪɢɹɬɢɹɦ ɩɨ ɫɧɢɠɟɧɢɸ ɩɨɫɥɟɞɫɬɜɢɣ ɩɨɠɚɪɚ ɫɥɟɞɭɟɬ ɨɬɧɨɫɢɬɶ: 
- ɨɝɪɚɧɢɱɟɧɢɟ ɪɚɫɬɟɤɚɧɢɹ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ ɩɨ ɰɟɯɭ ɢɥɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɥɨɳɚɞɤɟ; 
- ɭɦɟɧɶɲɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɫɩɚɪɟɧɢɹ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ; 

- ɚɜɚɪɢɣɧɵɣ ɫɥɢɜ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ ɜ ɚɜɚɪɢɣɧɵɟ ɟɦɤɨɫɬɢ; 

- ɭɫɬɚɧɨɜɤɭ ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɟɣ (ɩɪɢɥɨɠɟɧɢɟ Ɋ); 

- ɨɝɪɚɧɢɱɟɧɢɟ ɦɚɫɫɵ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɯɪɚɧɟɧɢɢ ɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɚɯ; 
- ɜɨɞɹɧɨɟ ɨɪɨɲɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ (ɩɪɢɥɨɠɟɧɢɟ ɋ); 

- ɮɥɟɝɦɚɬɢɡɚɰɢɸ ɝɨɪɸɱɢɯ ɫɦɟɫɟɣ ɜ ɚɩɩɚɪɚɬɚɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ (ɩɪɢɥɨɠɟɧɢɟ ɉ); 

- ɜɵɧɨɫ ɩɨɠɚɪɨɨɩɚɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɩɨɦɟɳɟɧɢɹ; 
- ɩɪɢɦɟɧɟɧɢɟ ɭɫɬɪɨɣɫɬɜ, ɫɧɢɠɚɸɳɢɯ ɞɚɜɥɟɧɢɟ ɜ ɚɩɩɚɪɚɬɚɯ ɞɨ ɛɟɡɨɩɚɫɧɨɣ ɜɟɥɢɱɢɧɵ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨɜɵɯ ɢ 



ɩɚɪɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ (ɩɪɢɥɨɠɟɧɢɟ Ɍ); 

- ɭɫɬɚɧɨɜɤɭ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɯ ɨɬɤɥɸɱɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ; 
- ɨɝɪɚɧɢɱɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɫ ɩɨɦɨɳɶɸ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɪɚɡɪɵɜɨɜ ɢ ɩɪɟɝɪɚɞ (ɩɪɢɥɨɠɟɧɢɟ ɍ); 

- ɩɪɢɦɟɧɟɧɢɟ ɨɝɧɟɡɚɳɢɬɧɵɯ ɤɪɚɫɨɤ ɢ ɩɨɤɪɵɬɢɣ (ɩɪɢɥɨɠɟɧɢɟ Ɏ); 

- ɡɚɳɢɬɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɩɪɢɥɨɠɟɧɢɟ X); 

- ɩɪɢɦɟɧɟɧɢɟ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ (ɩɪɢɥɨɠɟɧɢɟ ɐ); 

- ɨɛɭɱɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɩɪɢɹɬɢɣ ɫɩɨɫɨɛɚɦ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ; 

- ɫɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ ɞɥɹ ɫɤɨɪɟɣɲɟɝɨ ɜɜɨɞɚ ɜ ɞɟɣɫɬɜɢɟ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ ɩɭɬɟɦ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɴɟɡɞɧɵɯ 
ɩɭɬɟɣ, ɩɨɠɚɪɧɵɯ ɜɨɞɨɟɦɨɜ ɢ ɧɚɪɭɠɧɨɝɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ. 

6.6 Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɩɚɪɚɦɟɬɪɨɜ ɩɨɠɚɪɨɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɩɨɫɥɟɞɫɬɜɢɣ ɩɨɠɚɪɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɱɬɟɧɵ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɥɚɧɨɜ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɚɜɚɪɢɢ. 

6.7 Ɉɰɟɧɤɭ ɫɨɰɢɚɥɶɧɨɝɨ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɢɫɤɚ ɩɪɢ ɚɜɚɪɢɢ ɩɪɨɜɨɞɹɬ ɧɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɚ ɩɨɪɚɠɚɸɳɢɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ ɢ ɩɪɢɧɹɬɵɯ ɦɟɪ ɩɨ ɫɧɢɠɟɧɢɸ ɢɯ ɜɟɪɨɹɬɧɨɫɬɢ ɢ ɩɨɫɥɟɞɫɬɜɢɣ. 

Ɋɚɫɱɟɬ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢ ɫɨɰɢɚɥɶɧɨɝɨ ɪɢɫɤɚ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɞɥɹ ɜɨɡɦɨɠɧɨɣ ɝɢɛɟɥɢ ɥɸɞɟɣ ɤɚɤ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɢ, ɬɚɤ ɢ ɡɚ ɟɝɨ ɩɪɟɞɟɥɚɦɢ (ɩɪɢɥɨɠɟɧɢɟ ɒ, ɗ, ɘ). ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɫɩɨɫɨɛɵ 

ɟɝɨ ɭɦɟɧɶɲɟɧɢɹ ɢ ɨɛɨɫɧɨɜɚɬɶ ɩɪɢɧɹɬɵɣ ɦɢɧɢɦɚɥɶɧɵɣ ɪɢɫɤ. 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɪɢɫɤɚ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 6.2. 

 

7 ぢだづéがだと だゐぎでぢぎぶぎぞごé ぢだぐんづぞだざ ゐぎげだぢんでぞだでどご どぎびぞだずだゎごぶぎでとごび ぢづだぴぎででだゑ, 

だどずごぶぞぼび だど ぢづだぴぎででだゑ ぢだゑぼぷぎぞぞだざ ぢだぐんづぞだざ だぢんでぞだでどご 
7.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɞɨɥɠɟɧ ɩɪɟɞɲɟɫɬɜɨɜɚɬɶ ɚɧɚɥɢɡ ɟɝɨ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ. 

ȼɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ ɢ, ɨɬɜɟɱɚɸɳɢɯ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

7.2 Ⱥɧɚɥɢɡ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶ: 
- ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ (ɩɨ 

ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɮɟɞɟɪɚɥɶɧɨɝɨ ɛɚɧɤɚ ɞɚɧɧɵɯ ɩɨ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 12.1.044 ɧɚ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢ ɚɬɬɟɫɬɨɜɚɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ); 

- ɢɡɭɱɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɱɚɫɬɤɨɜ ɢɥɢ ɦɟɫɬ, ɝɞɟ ɫɨɫɪɟɞɨɬɨɱɟɧɵ 

ɝɨɪɸɱɢɟ ɦɚɬɟɪɢɚɥɵ ɢɥɢ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɩɵɥɟ- ɢ ɩɚɪɨɝɚɡɨɜɨɡɞɭɲɧɵɯ ɝɨɪɸɱɢɯ ɫɦɟɫɟɣ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɝɨɪɸɱɟɣ ɫɪɟɞɵ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ, ɚɩɩɚɪɚɬɨɜ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɝɨɪɸɱɟɣ ɫɪɟɞɟ ɢɫɬɨɱɧɢɤɨɜ ɡɚɠɢɝɚɧɢɹ; 
- ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɚɜɚɪɢɣ, ɩɭɬɟɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɢ ɜɵɛɨɪ ɩɪɨɟɤɬɧɨɣ ɚɜɚɪɢɢ; 

- ɪɚɫɱɟɬ ɤɚɬɟɝɨɪɢɢ ɩɨɦɟɳɟɧɢɣ, ɡɞɚɧɢɣ ɢ ɧɚɪɭɠɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɫɨɫɬɚɜɚ ɫɢɫɬɟɦ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ; 
- ɪɚɡɪɚɛɨɬɤɭ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɬɞɟɥɶɧɵɯ ɟɝɨ 

ɭɱɚɫɬɤɨɜ. 
7.3 ɉɨɠɚɪɧɚɹ ɨɩɚɫɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɢɡɭɱɟɧɢɹ: 
- ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ; 
- ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɞɭɤɰɢɢ; 

- ɩɨɤɚɡɚɬɟɥɟɣ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ; 
- ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɚɩɩɚɪɚɬɨɜ, ɦɚɲɢɧ ɢ ɚɝɪɟɝɚɬɨɜ; 
- ɫɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɰɟɯɟ, ɧɚ ɭɱɚɫɬɤɟ ɢɥɢ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ ɨɩɚɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
7.4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɞɨɥɠɟɧ ɨɩɪɟɞɟɥɹɬɶ: 
- ɪɟɰɟɩɬɭɪɭ ɢ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ, ɫɵɪɶɹ, ɦɚɬɟɪɢɚɥɨɜ ɢ ɩɨɥɭɩɪɨɞɭɤɬɨɜ (ɫɨɫɬɚɜ, 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɩɨɤɚɡɚɬɟɥɢ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ, ɬɨɤɫɢɱɧɨɫɬɶ ɢ ɬ.ɩ.); 

- ɨɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ; 
- ɩɚɪɚɦɟɬɪɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ (ɞɚɜɥɟɧɢɟ, ɬɟɦɩɟɪɚɬɭɪɚ, ɫɨɫɬɚɜ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɫɪɟɞɵ ɢ ɬ.ɞ.); 
- ɩɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ; 

- ɫɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ ɡɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ; 

- ɨɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɢɫɤɥɸɱɚɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɨɜ. 
ɉɪɢ ɢɡɭɱɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ ɫɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜɫɟ ɫɬɚɞɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɧɚɱɢɧɚɹ ɫ 

ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ ɢ ɤɨɧɱɚɹ ɜɵɩɭɫɤɨɦ ɩɪɨɞɭɤɰɢɢ. 

7.5 ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɞɭɤɰɢɢ ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɩɨ ɩɪɟɜɪɚɳɟɧɢɸ ɫɵɪɶɹ ɜ ɝɨɬɨɜɭɸ ɩɪɨɞɭɤɰɢɸ, ɩɚɪɚɦɟɬɪɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ, ɦɟɫɬɚ 
ɜɜɨɞɚ ɜ ɩɪɨɰɟɫɫ ɫɵɪɶɹ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɦɟɫɬɚ ɩɨɥɭɱɟɧɢɹ ɩɨɥɭɩɪɨɞɭɤɬɨɜ ɢ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. 

7.6 Ⱦɚɧɧɵɟ ɨ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɫɜɨɣɫɬɜɚɯ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɞɥɹ ɜɫɟɯ ɢɦɟɸɳɢɯɫɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ, 
ɦɚɬɟɪɢɚɥɨɜ, ɫɦɟɫɟɣ, ɩɨɥɭɩɪɨɞɭɤɬɨɜ ɢ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ (ɞɚɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ, ɫɨɫɬɚɜɚ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɫɪɟɞɵ ɢ ɬ.ɩ.). 

ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɨ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɫɜɨɣɫɬɜɚɯ ɨɬɫɭɬɫɬɜɭɸɬ, ɬɨ ɢɯ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɢɬɶ ɨɩɵɬɧɵɦ ɩɭɬɟɦ ɧɚ 
ɭɫɬɚɧɨɜɤɚɯ, ɩɪɨɲɟɞɲɢɯ ɚɬɬɟɫɬɚɰɢɸ ɧɚ ɩɪɚɜɨ ɩɨɥɭɱɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ, ɢɥɢ ɫ 
ɩɨɦɨɳɶɸ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɵɯ ɪɚɫɱɟɬɧɵɯ ɦɟɬɨɞɨɜ. 

7.7 ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ, ɦɚɲɢɧ ɢ ɚɝɪɟɝɚɬɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɨɫɬɚɬɨɱɧɵɟ ɦɟɪɵ 

ɡɚɳɢɬɵ ɨɬ ɩɨɠɚɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢɯ ɪɚɛɨɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 5.4. 

7.8 Ɉɰɟɧɤɭ ɨɩɚɫɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɢ ɩɭɬɟɣ ɟɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨɜɨɞɹɬ ɫ ɩɨɦɨɳɶɸ ɫɯɟɦ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɨɩɚɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɫɬɪɨɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɩɥɚɧɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, ɭɫɬɚɧɨɜɨɤ, ɷɬɚɠɟɪɨɤ ɢ ɩɨɦɟɳɟɧɢɣ. 

ɇɚ ɫɯɟɦɚɯ ɢ ɤɚɪɬɚɯ ɭɤɚɡɵɜɚɸɬ: 



- ɦɟɫɬɚ ɜɨɡɦɨɠɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɨɣ ɝɨɪɸɱɟɣ ɫɪɟɞɵ; 

- ɭɱɚɫɬɤɢ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣ ɢ ɢɯ ɩɪɢɱɢɧɵ; 

- ɜɟɪɨɹɬɧɵɟ ɢɫɬɨɱɧɢɤɢ ɡɚɠɢɝɚɧɢɹ; 
- ɩɭɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɝɧɹ ɩɪɢ ɩɨɠɚɪɟ; 
- ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɦɟɪɵ ɡɚɳɢɬɵ ɭɱɚɫɬɤɨɜ, ɭɡɥɨɜ ɢ ɚɩɩɚɪɚɬɨɜ ɨɬ ɩɨɠɚɪɚ. 7.9 ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 

ɞɨɤɭɦɟɧɬɚɰɢɢ, ɩɨɥɭɱɟɧɧɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 7.2 — 7.6 ɢ 7.8, ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɫɢɫɬɟɦɭ ɦɟɪ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɠɚɪɚ ɢ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɱɢɬɵɜɚɬɶ: 

- ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɥɨɤɚɥɶɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɝɨɪɸɱɢɯ ɫɦɟɫɟɣ ɭ ɦɟɫɬ ɜɵɯɨɞɚ ɩɚɪɨɜ ɢ ɝɚɡɨɜ ɜ ɩɨɦɟɳɟɧɢɟ ɭ 
ɚɩɩɚɪɚɬɨɜ, ɩɨɫɬɨɹɧɧɨ ɢɥɢ ɜɪɟɦɟɧɧɨ ɫɨɨɛɳɚɸɳɢɯɫɹ ɫ ɜɧɟɲɧɟɣ ɫɪɟɞɨɣ ɱɟɪɟɡ ɨɬɤɪɵɬɵɟ ɥɸɤɢ, ɞɵɯɚɬɟɥɶɧɵɟ ɥɢɧɢɢ, 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ ɢɥɢ ɢɦɟɸɳɢɟ ɨɬɤɪɵɬɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢɫɩɚɪɟɧɢɹ; 
- ɧɚɥɢɱɢɟ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɨɬɫɨɫɚ, ɩɪɨɞɭɜɤɢ ɢɧɟɪɬɧɵɦ ɝɚɡɨɦ ɢ ɛɥɨɤɢɪɨɜɤɢ ɭ ɚɩɩɚɪɚɬɨɜ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 

ɞɟɣɫɬɜɢɹ, ɡɚɝɪɭɡɤɚ ɢ ɪɚɡɝɪɭɡɤɚ ɤɨɬɨɪɵɯ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɨɬɤɪɵɬɢɟɦ ɥɸɤɨɜ ɢ ɤɪɵɲɟɤ; 
- ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɬɜɨɞɧɵɯ ɥɢɧɢɣ ɭ ɚɩɩɚɪɚɬɨɜ ɢ ɟɦɤɨɫɬɟɣ, ɨɫɧɚɳɟɧɧɵɯ ɞɵɯɚɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɤɥɚɩɚɧɚɦɢ, ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɭɱɧɨɝɨ ɫɬɪɚɜɥɢɜɚɧɢɹ; 
- ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɢɫɬɟɦ ɭɥɚɜɥɢɜɚɧɢɹ ɝɚɡɨɜ ɢ ɩɚɪɨɜ, ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɩɟɪɟɩɨɥɧɟɧɢɹ ɢ 

ɪɚɫɬɟɤɚɧɢɹ ɠɢɞɤɨɫɬɟɣ, ɩɪɢɛɨɪɨɜ ɤɨɧɬɪɨɥɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɬɤɪɵɬɵɯ ɟɦɤɨɫɬɟɣ, 

ɡɚɩɨɥɧɟɧɧɵɯ ɝɨɪɸɱɢɦɢ ɠɢɞɤɨɫɬɹɦɢ; 

- ɧɚɞɟɠɧɨɫɬɶ ɩɪɢɧɹɬɵɯ ɫɩɨɫɨɛɨɜ ɭɩɥɨɬɧɟɧɢɹ ɫɚɥɶɧɢɤɨɜ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ ɢ ɛɥɨɤɢɪɨɜɤɢ 

ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚɫɨɫɨɜ ɞɥɹ ɩɟɪɟɤɚɱɤɢ Ʌȼɀ ɢ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɢ ɤɨɦɩɪɟɫɫɨɪɨɜ. 
7.10 ɉɪɢ ɧɚɥɢɱɢɢ ɚɩɩɚɪɚɬɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɜɚɤɭɭɦɨɦ ɢɥɢ ɜ ɤɨɬɨɪɵɯ ɩɨ ɭɫɥɨɜɢɹɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢɦɟɸɬɫɹ ɫɦɟɫɢ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ ɫ ɨɤɢɫɥɢɬɟɥɟɦ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ: 
- ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɭɫɥɨɜɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɚɩɩɚɪɚɬɟ ɝɨɪɸɱɢɯ ɫɦɟɫɟɣ; 

- ɮɚɤɬɢɱɟɫɤɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɜ ɫɦɟɫɹɯ; 
- ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɚɜɨɦ ɫɪɟɞɵ ɜ ɚɩɩɚɪɚɬɟ; 
- ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜɚɯ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɨɛ ɨɛɪɚɡɨɜɚɧɢɢ ɫɦɟɫɟɣ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɥɨɤɚɥɢɡɚɰɢɢ ɝɨɪɸɱɢɯ ɫɦɟɫɟɣ; 

- ɧɚɞɟɠɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɦɟɸɳɢɯɫɹ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ. 

7.11 Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɜɫɟ ɜɢɞɵ ɢɫɬɨɱɧɢɤɨɜ ɡɚɠɢɝɚɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɫɬɪɟɬɢɬɶɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɪɨɰɟɫɫɟ. 
ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ: 

- ɭɫɬɚɧɨɜɢɬɶ, ɤɚɤɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɞɚɧɧɵɣ ɚɩɩɚɪɚɬ ɢɥɢ ɭɫɬɪɨɣɫɬɜɨ ɫɚɦ ɧɟ 
ɛɵɥ ɩɪɢɱɢɧɨɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɨɰɟɧɢɬɶ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ; 

- ɩɪɢ ɧɚɥɢɱɢɢ ɚɩɩɚɪɚɬɨɜ ɢ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɢɦɟɸɳɢɯ ɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɨɤ, ɨɩɪɟɞɟɥɢɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɝɨɪɸɱɢɯ ɫɦɟɫɟɣ ɭɱɚɫɬɤɚɦɢ, ɧɟ ɢɦɟɸɳɢɦɢ ɬɟɩɥɨɢɡɨɥɹɰɢɢ; 

- ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɱɟɧɶ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ ɩɨ ɭɫɥɨɜɢɹɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚɝɪɟɜɚɸɬɫɹ ɜɵɲɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɫɚɦɨɜɨɫɩɥɚɦɟɧɟɧɢɹ ɢ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɜɵɛɪɨɫɚɯ ɢɡ ɚɩɩɚɪɚɬɨɜ ɫɩɨɫɨɛɧɵ ɡɚɝɨɪɚɬɶɫɹ ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ 
ɨɤɪɭɠɚɸɳɢɦ ɜɨɡɞɭɯɨɦ; 

- ɨɩɪɟɞɟɥɢɬɶ, ɩɪɢɦɟɧɹɸɬɫɹ ɥɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɜɟɳɟɫɬɜɚ, ɫɩɨɫɨɛɧɵɟ ɜɨɫɩɥɚɦɟɧɹɬɶɫɹ ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ 
ɜɨɞɨɣ ɢɥɢ ɞɪɭɝɢɦɢ ɜɟɳɟɫɬɜɚɦɢ; 

- ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɤɨɩɥɟɧɢɹ ɩɢɪɨɮɨɪɧɵɯ ɨɬɥɨɠɟɧɢɣ; 

- ɜɵɹɜɢɬɶ ɧɚɥɢɱɢɟ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɜɟɳɟɫɬɜ, ɪɚɡɥɚɝɚɸɳɢɯɫɹ ɫ ɜɨɫɩɥɚɦɟɧɟɧɢɟɦ ɩɪɢ ɧɚɝɪɟɜɟ, ɭɞɚɪɟ, 
ɬɪɟɧɢɢ ɢɥɢ ɫɚɦɨɜɨɡɝɨɪɚɸɳɢɯɫɹ ɧɚ ɜɨɡɞɭɯɟ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ; 

- ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɩɚɞɚɧɢɟ ɦɟɬɚɥɥɚ ɢ ɤɚɦɧɟɣ ɜ ɦɚɲɢɧɵ ɢ ɚɩɩɚɪɚɬɵ ɫ ɜɪɚɳɚɸɳɢɦɢɫɹ ɦɟɯɚɧɢɡɦɚɦɢ (ɦɟɲɚɥɤɢ, 

ɦɟɥɶɧɢɰɵ, ɞɪɨɛɢɥɤɢ, ɲɧɟɤɢ ɢ ɬ.ɩ.), ɚ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɧɢɯ ɝɨɪɸɱɟɣ ɫɪɟɞɵ ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ 
ɩɪɢɦɟɧɹɟɦɨɣ ɡɚɳɢɬɵ; 

- ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɬɚɦ, ɝɞɟ ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ, ɩɪɢɦɟɧɟɧɢɟ ɢɫɤɪɨɛɟɡɨɩɚɫɧɨɝɨ ɢ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɟɜɚ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ ɦɚɲɢɧ ɢ ɚɩɩɚɪɚɬɨɜ (ɩɨɞɲɢɩɧɢɤɨɜ, 

ɜɚɥɨɜ ɢ ɬ.ɩ.); 

- ɨɰɟɧɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɠɢɝɚɧɢɹ ɝɨɪɸɱɢɯ ɫɦɟɫɟɣ ɨɬ ɬɟɩɥɨɜɨɝɨ ɩɪɨɹɜɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ (ɢɫɤɪɵ ɢ ɞɭɝɢ 

ɪɚɡɦɵɤɚɧɢɹ, ɤɨɪɨɬɤɢɟ ɡɚɦɵɤɚɧɢɹ, ɬɨɤɢ ɩɟɪɟɝɪɭɡɤɢ, ɩɟɪɟɝɪɟɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɤɨɧɬɚɤɬɨɜ, ɧɚɝɪɟɜ ɷɥɟɦɟɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢɧɞɭɤɰɢɨɧɧɵɦɢ ɬɨɤɚɦɢ ɢ ɬɨɤɚɦɢ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ, ɭɞɚɪɵ ɦɨɥɧɢɢ ɢ ɪɚɡɪɹɞɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ); 

- ɨɩɪɟɞɟɥɢɬɶ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɢɥɨɜɨɝɨ, ɨɫɜɟɬɢɬɟɥɶɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɭ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɧɟɝɨ ɫɪɟɞɵ ɢ 

ɤɥɚɫɫɭ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɢ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɡɨɧ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɣ ɫɨɝɥɚɫɧɨ ɉɍɗ; 

- ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɧɢɤɚɧɢɹ ɝɚɡɨɜ ɢ ɩɚɪɨɜ ɢɡ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ ɜ ɩɨɦɟɳɟɧɢɹ ɫ ɧɨɪɦɚɥɶɧɨɣ 

ɫɪɟɞɨɣ, ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɨɬɤɪɵɬɨɦ ɢɫɩɨɥɧɟɧɢɢ, ɢ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɪɵ 

ɡɚɳɢɬɵ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɝɨɪɸɱɢɯ ɫɪɟɞ ɢ ɢɫɬɨɱɧɢɤɨɜ 
ɡɚɠɢɝɚɧɢɹ ɞɥɹ ɡɚɳɢɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɨɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ. 

7.12 ȿɫɥɢ ɩɪɢɦɟɧɹɟɦɚɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɫɢɫɬɟɦɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ ɧɟ ɦɨɠɟɬ ɢɫɤɥɸɱɢɬɶ ɟɝɨ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɧɚ ɫɨɫɟɞɧɢɟ ɭɱɚɫɬɤɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɟɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ. 

7.13 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɡɚɲɢɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ: 
- ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɢɞɨɜ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ; 

- ɩɪɢɦɟɧɟɧɢɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 
- ɭɫɬɪɨɣɫɬɜɚɦɢ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɦɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɠɚɪɚ ɡɚ ɡɚɞɚɧɧɵɟ ɩɪɟɞɟɥɵ; 

- ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɦɢ ɩɪɟɞɟɥɚɦɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 



ɨɝɧɹ; 
- ɨɪɝɚɧɢɡɚɰɢɟɣ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɢ ɫɧɚɛɠɟɧɢɟɦ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɫɪɟɞɫɬɜɚɦɢ ɤɨɥɥɟɤɬɢɜɧɨɣ 

ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɬ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ; 
- ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɦɢ ɩɪɟɞɟɥɚɦɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɢ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɝɧɹ. 
7.14 Ɉɝɪɚɧɢɱɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɡɚ ɩɪɟɞɟɥɵ ɨɱɚɝɚ ɝɨɪɟɧɢɹ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ: 
- ɭɫɬɪɨɣɫɬɜɨɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɟɝɪɚɞ; 

- ɭɫɬɚɧɨɜɥɟɧɢɟɦ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɩɥɨɳɚɞɟɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɨɬɫɟɤɨɜ ɢ ɫɟɤɰɢɣ; 

- ɭɫɬɪɨɣɫɬɜɨɦ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɢ ɩɟɪɟɤɥɸɱɟɧɢɹ ɭɫɬɚɧɨɜɨɤ ɢ ɤɨɦɦɭɧɢɤɚɰɢɣ; 

- ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɯ ɢɥɢ ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ ɪɚɡɥɢɜ ɢ ɪɚɫɬɟɤɚɧɢɟ ɠɢɞɤɨɫɬɟɣ ɩɪɢ ɩɨɠɚɪɟ; 
- ɩɪɢɦɟɧɟɧɢɟɦ ɨɝɧɟɩɪɟɝɪɚɠɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

7.15 ȼɵɛɨɪ ɨɝɧɟɬɭɲɚɳɢɯ ɜɟɳɟɫɬɜ, ɫɨɫɬɚɜɨɜ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɤɨɥɢɱɟɫɬɜɚ, 
ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ ɜɟɳɟɫɬɜ ɢ ɫɪɟɞɫɬɜ 
ɬɭɲɟɧɢɹ. 
ɉɪɢ ɷɬɨɦ ɩɪɢɦɟɧɹɟɦɵɟ ɜɢɞɵ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɷɮɮɟɤɬɢɜɧɨɟ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ ɢ ɛɵɬɶ 

ɛɟɡɨɩɚɫɧɵɦɢ ɞɥɹ ɥɸɞɟɣ. 

7.16 ȿɫɥɢ ɩɨ ɭɫɥɨɜɢɹɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢ ɚɜɚɪɢɢ ɜɨɡɦɨɠɟɧ ɟɞɢɧɨɜɪɟɦɟɧɧɵɣ ɩɨɠɚɪ ɧɟɫɤɨɥɶɤɢɯ 
ɪɚɡɥɢɱɧɵɯ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɨɠɚɪɨɨɩɚɫɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɬɭɲɟɧɢɹ, ɬɨ ɪɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɡɜɟɞɟɧɵ ɩɨ 
ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɦɭ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɜɟɳɟɫɬɜɭ ɢɥɢ ɩɪɨɞɭɤɬɭ. 
ȿɫɥɢ ɩɨ ɭɫɥɨɜɢɹɦ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɨɝɧɟɬɭɲɚɳɢɯ ɜɟɳɟɫɬɜ ɫ ɝɨɪɸɱɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɧɚɡɧɚɱɟɧɢɟ ɨɛɳɟɝɨ ɞɥɹ ɜɫɟɯ 

ɨɝɧɟɬɭɲɚɳɟɝɨ ɚɝɟɧɬɚ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɬɨ ɞɨɩɭɫɬɢɦɨ ɩɪɢɦɟɧɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɨɝɧɟɬɭɲɚɳɢɯ ɜɟɳɟɫɬɜ. ɉɪɢ ɷɬɨɦ ɝɪɭɩɩɵ 

ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ, ɫɨɜɦɟɫɬɢɦɵɯ ɫ ɨɞɧɢɦ ɢɡ ɨɝɧɟɬɭɲɚɳɢɯ ɫɨɫɬɚɜɨɜ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ ɪɚɡɞɟɥɟɧɵ ɢɥɢ 

ɜɵɧɟɫɟɧɵ ɜ ɨɬɞɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ. 
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ん. 1 ゑ▲ßÜë ó ÜßÜïÖÜçíÖóñ ëíïôñöÖÜÇÜ çíëóíÖöí 

A.1.1 ɉɪɢ ɪɚɫɱɟɬɟ ɡɧɚɱɟɧɢɣ ɤɪɢɬɟɪɢɟɜ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨɩɚɪɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɜ ɤɚɱɟɫɬɜɟ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ ɜɚɪɢɚɧɬ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ (ɜ ɩɟɪɢɨɞ ɩɭɫɤɚ, ɨɫɬɚɧɨɜɤɢ, ɡɚɝɪɭɡɤɢ, 

ɜɵɝɪɭɡɤɢ, ɫɤɥɚɞɢɪɨɜɚɧɢɹ, ɪɟɦɨɧɬɚ, ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ, ɚɜɚɪɢɢ ɚɩɩɚɪɚɬɨɜ ɢɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ), ɩɪɢ ɤɨɬɨɪɨɦ 

ɜ ɩɨɦɟɳɟɧɢɟ ɩɨɫɬɭɩɚɟɬ (ɢɥɢ ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞɢɬɫɹ) ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɜ ɨɬɧɨɲɟɧɢɢ 

ɩɨɫɥɟɞɫɬɜɢɣ ɫɝɨɪɚɧɢɹ ɝɚɡɨɩɚɪɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɢ ɩɨɠɚɪɚ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ. 
Ⱥ. 1.2 Ʉɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɢɜɲɢɯ ɜ ɩɨɦɟɳɟɧɢɟ ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɛɪɚɡɨɜɚɬɶ ɝɨɪɸɱɢɟ ɝɚɡɨɜɨɡɞɭɲɧɵɟ ɢɥɢ 

ɩɚɪɨɜɨɡɞɭɲɧɵɟ ɫɦɟɫɢ, ɨɩɪɟɞɟɥɹɸɬ, ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɩɪɟɞɩɨɫɵɥɨɤ: 
ɚ) ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɱɟɬɧɚɹ ɚɜɚɪɢɹ ɨɞɧɨɝɨ ɢɡ ɚɩɩɚɪɚɬɨɜ ɫɨɝɥɚɫɧɨ Ⱥ. 1.1; 

ɛ) ɜɫɟ ɫɨɞɟɪɠɢɦɨɟ ɚɩɩɚɪɚɬɚ ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɦɟɳɟɧɢɟ; 
ɜ) ɩɪɨɢɫɯɨɞɢɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɭɬɟɱɤɚ ɜɟɳɟɫɬɜ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɢɬɚɸɳɢɯ ɚɩɩɚɪɚɬ ɩɨ ɩɪɹɦɨɦɭ ɢ ɨɛɪɚɬɧɨɦɭ ɩɨɬɨɤɭ ɜ 

ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 
Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɩɪɟɞɟɥɹɸɬ ɜ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ, ɢɫɯɨɞɹ ɢɡ ɪɟɚɥɶɧɨɣ 

ɨɛɫɬɚɧɨɜɤɢ, ɢ ɨɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɵɦ ɫ ɭɱɟɬɨɦ ɩɚɫɩɨɪɬɧɵɯ ɞɚɧɧɵɯ ɧɚ ɡɚɩɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɯɚɪɚɤɬɟɪɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɜɢɞɚ ɪɚɫɱɟɬɧɨɣ ɚɜɚɪɢɢ. 

Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦ: 

- ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɤɢ ɨɬɤɥɸɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɨɝɥɚɫɧɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɭɫɬɚɧɨɜɤɢ, 

ɟɫɥɢ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ ɫɢɫɬɟɦɵ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,000001 ɜ ɝɨɞ ɢɥɢ ɨɛɟɫɩɟɱɟɧɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɟɟ ɷɥɟɦɟɧɬɨɜ (ɧɨ ɧɟ ɛɨɥɟɟ 
120 ɫ); 

- 120 ɫ, ɟɫɥɢ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɤɢ ɩɪɟɜɵɲɚɟɬ 0,000001 ɜ ɝɨɞ ɢ ɧɟ ɨɛɟɫɩɟɱɟɧɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɟɟ 
ɷɥɟɦɟɧɬɨɜ; 

- 300 ɫ ɩɪɢ ɪɭɱɧɨɦ ɨɬɤɥɸɱɟɧɢɢ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɞɥɹ ɤɨɬɨɪɵɯ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ 
ɩɪɟɜɵɲɚɟɬ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ. 
Ȼɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɟ ɤɥɚɩɚɧɵ-ɨɬɫɟɤɚɬɟɥɢ ɞɨɥɠɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɤɪɵɜɚɬɶ ɩɨɞɚɱɭ ɝɚɡɚ ɢɥɢ ɠɢɞɤɨɫɬɢ ɩɪɢ 

ɧɚɪɭɲɟɧɢɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; 
ɝ) ɩɪɨɢɫɯɨɞɢɬ ɢɫɩɚɪɟɧɢɟ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɥɢɜɲɟɣɫɹ ɠɢɞɤɨɫɬɢ. ɉɥɨɳɚɞɶ ɢɫɩɚɪɟɧɢɹ ɩɪɢ ɪɚɡɥɢɜɟ ɧɚ ɩɨɥ ɨɩɪɟɞɟɥɹɸɬ 

(ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ), ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ, ɱɬɨ 1 ɥ ɫɦɟɫɟɣ ɢ ɪɚɫɬɜɨɪɨɜ, ɫɨɞɟɪɠɚɳɢɯ 70 % ɢ ɦɟɧɟɟ (ɩɨ 
ɦɚɫɫɟ) ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɪɚɡɥɢɜɚɟɬɫɹ ɧɚ ɩɥɨɳɚɞɢ 0,5 ɦ2, ɚ ɨɫɬɚɥɶɧɵɯ ɠɢɞɤɨɫɬɟɣ — ɧɚ 1 ɦ2 ɩɨɥɚ ɩɨɦɟɳɟɧɢɹ; 
ɞ) ɩɪɨɢɫɯɨɞɢɬ ɬɚɤɠɟ ɢɫɩɚɪɟɧɢɟ ɠɢɞɤɨɫɬɟɣ ɢɡ ɟɦɤɨɫɬɟɣ, ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɫ ɨɬɤɪɵɬɵɦ ɡɟɪɤɚɥɨɦ ɠɢɞɤɨɫɬɢ, ɢ ɫɨ 

ɫɜɟɠɟɨɤɪɚɲɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ; 

ɟ) ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɫɩɚɪɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɪɢɧɢɦɚɸɬ, ɪɚɜɧɨɣ ɜɪɟɦɟɧɢ ɟɟ ɩɨɥɧɨɝɨ ɢɫɩɚɪɟɧɢɹ, ɧɨ ɧɟ ɛɨɥɟɟ 3600 ɫ. 
Ⱥ. 1.3 ɋɜɨɛɨɞɧɵɣ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɨɛɴɟɦɨɦ ɩɨɦɟɳɟɧɢɹ ɢ ɨɛɴɟɦɨɦ, ɡɚɧɢɦɚɟɦɵɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. ȿɫɥɢ ɫɜɨɛɨɞɧɵɣ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ ɨɩɪɟɞɟɥɢɬɶ ɧɟɜɨɡɦɨɠɧɨ, ɬɨ ɟɝɨ ɞɨɩɭɫɤɚɟɬɫɹ 
ɩɪɢɧɢɦɚɬɶ ɭɫɥɨɜɧɨ, ɪɚɜɧɵɦ 80 %, ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɨɛɴɟɦɚ ɩɨɦɟɳɟɧɢɹ. 



Ⱥ. 1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɫɜɨɣɫɬɜ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ ɩɪɨɜɨɞɹɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɣ 

ɢɥɢ ɪɚɫɱɟɬɨɜ ɩɨ ɫɬɚɧɞɚɪɬɧɵɦ ɦɟɬɨɞɢɤɚɦ ɫ ɭɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ (ɞɚɜɥɟɧɢɟ, ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɬ.ɞ.). 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ, ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɝɨɥɨɜɧɵɦɢ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦɢ 

ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɜ ɨɛɥɚɫɬɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɥɢ ɜɵɞɚɧɧɵɯ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɥɭɠɛɨɣ ɫɬɚɧɞɚɪɬɧɵɯ ɫɩɪɚɜɨɱɧɵɯ 
ɞɚɧɧɵɯ. 
Ⱦɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɫɦɟɫɟɣ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɧɚɢɛɨɥɟɟ 

ɨɩɚɫɧɨɦɭ ɤɨɦɩɨɧɟɧɬɭ. 
ん.2 づíïôñö ó£ß▲öÜôÖÜÇÜ Ñíç¿ñÖó　 Ñ¿　 ÇÜë0ôóê Çí£Üç, äíëÜç ¿ñÇ¡ÜçÜïä¿í½ñÖ　0àóêï　 ó ÇÜë0ôóê ¢óÑ¡Üïöñú 

Ⱥ.2.1 ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ∆ɪ, ɤɉɚ, ɞɥɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɚɬɨɦɨɜ ɋ, ɇ, Ɉ, N, Cl, ȼr, I, 

F, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ pmax — ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ ɩɪɢ ɫɝɨɪɚɧɢɢ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɣ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɢɥɢ ɩɚɪɨɜɨɡɞɭɲɧɨɣ 

ɫɦɟɫɢ ɜ ɡɚɦɤɧɭɬɨɦ ɨɛɴɟɦɟ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɢɥɢ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 

Ⱥ. 1.4. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ pmax  ɪɚɜɧɵɦ 900 ɤɉɚ; 
ɪ0 — ɧɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, ɤɉɚ (ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɣ 101 ɤɉɚ); 
ɬ — ɦɚɫɫɚ ɝɨɪɸɱɟɝɨ ɝɚɡɚ (ȽȽ) ɢɥɢ ɩɚɪɨɜ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ (Ʌȼɀ) ɢ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ (Ƚɀ), ɜɵɲɟɞɲɢɯ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɧɨɣ ɚɜɚɪɢɢ ɜ ɩɨɦɟɳɟɧɢɟ, ɜɵɱɢɫɥɹɟɦɚɹ ɞɥɹ ȽȽ ɩɨ ɮɨɪɦɭɥɟ (Ⱥ. 14), ɚ ɞɥɹ ɩɚɪɨɜ Ʌȼɀ ɢ Ƚɀ ɩɨ ɮɨɪɦɭɥɟ 
(Ⱥ. 19), ɤɝ; 

Z— ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɚɫɬɢɹ ɝɨɪɸɱɟɝɨ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧ ɧɚ 
ɨɫɧɨɜɟ ɯɚɪɚɤɬɟɪɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɚɡɨɜ ɢ ɩɚɪɨɜ ɜ ɨɛɴɟɦɟ ɩɨɦɟɳɟɧɢɹ ɫɨɝɥɚɫɧɨ Ⱥ.2.3 ɢ Ⱥ. 2.4. Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ Z ɩɨ 
ɬɚɛɥɢɰɟ Ⱥ.1; 

Vɫɜ — ɫɜɨɛɨɞɧɵɣ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ, ɦ3; ρ ɝ, ɩ 
— ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɢɥɢ ɩɚɪɚ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ tɪ, ɤɝ/ɦ3, ɜɵɱɢɫɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 

)t.(
,

p0
ɩɝ

0036701V

Ɇ
+=ρ ,                                         (Ⱥ.2) 

ɝɞɟ Ɇ— ɦɨɥɹɪɧɚɹ ɦɚɫɫɚ, ɤɝ/ɤɦɨɥɶ; 
V0 — ɦɨɥɶɧɵɣ ɨɛɴɟɦ, ɪɚɜɧɵɣ 22,413 ɦ3/ɤɦɨɥɶ; 
tɪ — ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ. 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɜ ɞɚɧɧɨɦ 

ɩɨɦɟɳɟɧɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɟ ɢɥɢ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɩɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. ȿɫɥɢ ɬɚɤɨɝɨ 
ɡɧɚɱɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ tɪ ɩɨ ɤɚɤɢɦ-ɥɢɛɨ ɩɪɢɱɢɧɚɦ ɨɩɪɟɞɟɥɢɬɶ ɧɟ ɭɞɚɟɬɫɹ, ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɟɟ ɪɚɜɧɨɣ 61 °ɋ; 

ɋɫɬ — ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ȽȽ ɢɥɢ ɩɚɪɨɜ Ʌȼɀ ɢ Ƚɀ, % (ɨɛ.), ɜɵɱɢɫɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 
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c −−+=β  — ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɫɥɨɪɨɞɚ ɜ ɪɟɚɤɰɢɢ ɫɝɨɪɚɧɢɹ; 

nɫ, nɧ, nɨ, nɯ — ɱɢɫɥɨ ɚɬɨɦɨɜ ɋ, ɇ, Ɉ ɢ ɝɚɥɨɢɞɨɜ ɜ ɦɨɥɟɤɭɥɟ ɝɨɪɸɱɟɝɨ; 
Ʉɧ — ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɶ ɩɨɦɟɳɟɧɢɹ ɢ ɧɟɚɞɢɚɛɚɬɢɱɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɝɨɪɟɧɢɹ. Ⱦɨɩɭɫɤɚɟɬɫɹ 

ɩɪɢɧɢɦɚɬɶ Ʉɧ ɪɚɜɧɵɦ ɬɪɟɦ. 

 

Ɍɚɛɥɢɰɚ Ⱥ.1 

 

ȼɢɞ ɝɨɪɸɱɟɝɨ ɜɟɳɟɫɬɜɚ Ɂɧɚɱɟɧɢɟ 
ȼɨɞɨɪɨɞ ɢ ɧɚɝɪɟɬɵɟ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɵɲɤɢ 

ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɬɟɩɥɨɧɨɫɢɬɟɥɢ 

1,0  

Ƚɨɪɸɱɢɟ ɝɚɡɵ 0,5 

Ʌɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ ɢ ɝɨɪɸɱɢɟ ɠɢɞɤɨɫɬɢ, ɧɚɝɪɟɬɵɟ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɵɲɤɢ ɢ ɜɵɲɟ 

0,3 

Ʌɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ ɢ ɝɨɪɸɱɢɟ ɠɢɞɤɨɫɬɢ, ɧɚɝɪɟɬɵɟ ɧɢɠɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɵɲɤɢ, ɩɪɢ ɧɚɥɢɱɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ 
ɚɷɪɨɡɨɥɹ 

0,3 

Ʌɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ ɢ ɝɨɪɸɱɢɟ ɠɢɞɤɨɫɬɢ, ɧɚɝɪɟɬɵɟ ɧɢɠɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɵɲɤɢ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ 
ɚɷɪɨɡɨɥɹ 

0,0 

 

Ⱥ.2.2 Ɋɚɫɱɟɬ ∆ɪ, ɤɉɚ, ɞɥɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɤɪɨɦɟ ɭɩɨɦɹɧɭɬɵɯ ɜ Ⱥ.2.1, ɚ ɬɚɤɠɟ ɞɥɹ ɫɦɟɫɟɣ ɦɨɠɟɬ ɛɵɬɶ 
ɜɵɩɨɥɧɟɧ ɩɨ ɮɨɪɦɭɥɟ 

ɧ0pɜɫɜ
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ɝɞɟ Hɬ — ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, Ⱦɠ/ɤɝ; ρɜ — ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ ɩɪɢ ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ Ɍ0, ɤɝ/ɦ3; 



ɋɪ — ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ, Ⱦɠ/(ɤɝ·Ʉ) [ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɨɣ 1,01·103 Ⱦɠ/(ɤɝ·Ʉ)]; 

Ɍ0 — ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, Ʉ. 

Ⱥ.2.3 ɉɪɢɜɟɞɟɧɧɵɟ ɜ Ⱥ.2.3 ɢ Ⱥ.2.4 ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɫɥɭɱɚɹ 100 ɬ/(ρr,ɩ Vɫɜ) < 0,5 ɋɇɄɉɊ, [ɋɇɄɉɊ - 
ɧɢɠɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɣ ɩɪɟɞɟɥ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ ɝɨɪɸɱɟɝɨ ɝɚɡɚ ɢɥɢ ɩɚɪɚ, % (ɨɛ.)] ɢ ɩɨɦɟɳɟɧɢɣ ɜ ɮɨɪɦɟ 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɫ ɨɬɧɨɲɟɧɢɟɦ ɞɥɢɧɵ ɤ ɲɢɪɢɧɟ ɧɟ ɛɨɥɟɟ ɩɹɬɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɱɚɫɬɢɹ Z ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɢ ɩɚɪɨɜ ɧɟɧɚɝɪɟɬɵɯ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɠɢɞɤɨɫɬɟɣ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɡɧɚɱɢɦɨɫɬɢ Q (ɋ > 

ɋ ) (ɭɪɨɜɟɧɶ ɡɧɚɱɢɦɨɫɬɢ—ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɋ ɩɪɟɜɵɫɢɬ ɡɧɚɱɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 

ɨɠɢɞɚɧɢɹ ɷɬɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɋ ) ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 

ɩɪɢ ɏɇɄɉɊ ≤ 0,5 l ɢ YɇɄɉɊ ≤ 0,5 b 
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,                             (Ⱥ.5) 

ɩɪɢ ɏɇɄɉɊ > 0,5 l ɢ YɇɄɉɊ > 0,5 b 
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Z )(, δ+⋅ρ⋅π⋅= −

,                               (Ⱥ.6) 

ɝɞɟ ɬ — ɦɚɫɫɚ ɝɚɡɚ ɢɥɢ ɩɚɪɨɜ Ʌȼɀ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɩɨɦɟɳɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ⱥ.2.6 ɢ Ⱥ.2.7, ɤɝ; 
δ — ɞɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɪɢ ɡɚɞɚɜɚɟɦɨɦ ɭɪɨɜɧɟ ɡɧɚɱɢɦɨɫɬɢ Q(C > ɋ ), ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 

Ⱥ.2; 

ɏɇɄɉɊ, YɇɄɉɊ, ZɇɄɉɊ — ɪɚɫɫɬɨɹɧɢɹ ɩɨ ɨɫɹɦ X, Y, Z ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɭɩɥɟɧɢɹ ɝɚɡɚ ɢɥɢ ɩɚɪɚ, ɨɝɪɚɧɢɱɟɧɧɵɟ ɧɢɠɧɢɦ 

ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɦ ɩɪɟɞɟɥɨɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦ; ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (Ȼ.5 — Ȼ.7); 

l, b — ɞɥɢɧɚ ɢ ɲɢɪɢɧɚ ɩɨɦɟɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦ; 

F— ɩɥɨɳɚɞɶ ɩɨɥɚ ɩɨɦɟɳɟɧɢɹ, ɦ2; 

ɋ0 — ɩɪɟɞɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɣ ɦɧɨɠɢɬɟɥɶ, % (ɨɛ.), ɪɚɜɧɵɣ: 

ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɨɞɜɢɠɧɨɫɬɢ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɞɥɹ ɝɨɪɸɱɢɯ ɝɚɡɨɜ 
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10773C ρ⋅⋅= , ,                                    (Ⱥ.7) 

ɩɪɢ ɩɨɞɜɢɠɧɨɫɬɢ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɞɥɹ ɝɨɪɸɱɢɯ ɝɚɡɨɜ 
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0 ρ⋅⋅= ,                                 (Ⱥ.8) 

ɝɞɟ U— ɩɨɞɜɢɠɧɨɫɬɶ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ, ɦ/ɫ; 
ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɨɞɜɢɠɧɨɫɬɢ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɞɥɹ ɩɚɪɨɜ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɠɢɞɤɨɫɬɟɣ 
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ρ= ,                                           (A.9) 

ɝɞɟ ɋɧ —ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ tɪ, °ɋ, ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ, % (ɨɛ.).  

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɋɧ ɦɨɠɟɬ ɛɵɬɶ ɧɚɣɞɟɧɚ ɩɨ ɮɨɪɦɭɥɟ 
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ɪ100
ɋ = ,                                            (A.10) 

ɝɞɟ pɧ — ɞɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (ɧɚɯɨɞɢɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ), ɤɉɚ; 
P0 — ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɜɧɨɟ 101 ɤɉɚ.  ρɩ — ɩɥɨɬɧɨɫɬɶ ɩɚɪɨɜ, ɤɝ/ɦ3; 

ɩɪɢ ɩɨɞɜɢɠɧɨɫɬɢ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɞɥɹ ɩɚɪɨɜ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɠɢɞɤɨɫɬɟɣ 
460

ɫɜɩɧ
ɧ0

VC

100m
CC

,

⎟⎟⎠
⎞⎜⎜⎝

⎛
ρ= ,                                     (Ⱥ.11) 

Ɍɚɛɥɢɰɚ Ⱥ.2— Ɂɧɚɱɟɧɢɹ ɞɨɩɭɫɬɢɦɵɯ ɨɬɤɥɨɧɟɧɢɣ 5 ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɪɢ ɭɪɨɜɧɟ ɡɧɚɱɢɦɨɫɬɢ Q (ɋ > ɋ ) 

 

ɏɚɪɚɤɬɟɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ  Q (ɋ > ɋ ) δ 

Ⱦɥɹ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɩɨɞɜɢɠɧɨɫɬɢ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ 

0,100 000 1,29 

 0,050 000 1,38 

 0,010 000 1,53 

 0,003 000 1,63 

 0,001 000 1,70 

 0,000 001 2,04 

Ⱦɥɹ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɩɪɢ ɩɨɞɜɢɠɧɨɫɬɢ 

ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ 

0,100 000 1,29 

 0,050 000 1,37 

 0,010 000 1,52 

 0,003 000 1,62 

 0,001 000 1,70 

 0,000 001 2,03 



Ⱦɥɹ ɩɚɪɨɜ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ 
ɠɢɞɤɨɫɬɟɣ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɩɨɞɜɢɠɧɨɫɬɢ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ 

0,100 000 1,19 

 0,050 000 1,25 

 0,010 000 1,35 

 0,003 000 1,41 

 0,001 000 1,46 

 0,000 001 1,68 

Ⱦɥɹ ɩɚɪɨɜ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ 
ɠɢɞɤɨɫɬɟɣ ɩɪɢ ɩɨɞɜɢɠɧɨɫɬɢ ɜɨɡɞɭɲɧɨɣ 

ɫɪɟɞɵ 

0,100 000 1,21 

 0,050 000 1,27 

 0,010 000 1,38 

 0,003 000 1,45 

 0,001 000 1,51 

 0,000 001 1,75 

 

 
Ɋɢɫɭɧɨɤ Ⱥ. 1 — Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ Z ɨɬ X 

 

ɍɪɨɜɟɧɶ ɡɧɚɱɢɦɨɫɬɢ Q (ɋ > ɋ ) ɜɵɛɢɪɚɸɬ, ɢɫɯɨɞɹ ɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. Ⱦɨɩɭɫɤɚɟɬɫɹ 
ɩɪɢɧɢɦɚɬɶ Q (C > ɋ ) ɪɚɜɧɵɦ 0,05. 

Ⱥ.2.4 Ʉɨɷɮɮɢɰɢɟɧɬ Z ɭɱɚɫɬɢɹ ɩɚɪɨɜ ɧɟɧɚɝɪɟɬɵɯ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɠɢɞɤɨɫɬɟɣ ɩɪɢ ɫɝɨɪɚɧɢɢ ɩɚɪɨɜɨɡɞɭɲɧɨɣ 

ɫɦɟɫɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧ ɩɨ ɧɨɦɨɝɪɚɦɦɟ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.1. 

ɏ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɚɦ 
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X

ɧ

ɧɧ
                                           (A.12) 

ɝɞɟ ɋ * = ϕ ɋɫɬ (ϕ — ɷɮɮɟɤɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɝɨɪɸɱɟɝɨ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1,9). 

Ⱥ.2.5 ȼ ɫɥɭɱɚɟ ɨɛɪɚɳɟɧɢɹ ɜ ɩɨɦɟɳɟɧɢɢ ɝɨɪɸɱɢɯ ɝɚɡɨɜ, ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɢɥɢ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ ɩɪɢ 

ɨɩɪɟɞɟɥɟɧɢɢ ɦɚɫɫɵ ɬ, ɜɯɨɞɹɳɟɣ ɜ ɮɨɪɦɭɥɵ (Ⱥ.1) ɢ (Ⱥ.4), ɞɨɩɭɫɤɚɟɬɫɹ ɭɱɢɬɵɜɚɬɶ ɪɚɛɨɬɭ ɚɜɚɪɢɣɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɟɫɥɢ 

ɨɧɚ ɨɛɟɫɩɟɱɟɧɚ ɪɟɡɟɪɜɧɵɦɢ ɜɟɧɬɢɥɹɬɨɪɚɦɢ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ 

ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɢ ɩɚɪɨɜ ɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟɦ ɩɨ ɩɟɪɜɨɣ ɤɚɬɟɝɨɪɢɢ ɧɚɞɟɠɧɨɫɬɢ (ɉɍɗ) 

ɩɪɢ ɭɫɥɨɜɢɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɦɟɫɬɚ 
ɜɨɡɦɨɠɧɨɣ ɚɜɚɪɢɢ. 

ɉɪɢ ɷɬɨɦ ɦɚɫɫɭ ɬ ɝɨɪɸɱɢɯ ɝɚɡɨɜ, ɩɚɪɨɜ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɢɥɢ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ, ɧɚɝɪɟɬɵɯ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɫɩɵɲɤɢ ɢ ɜɵɲɟ, ɩɨɫɬɭɩɢɜɲɢɯ ɜ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ, ɫɥɟɞɭɟɬ ɪɚɡɞɟɥɢɬɶ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ Ʉ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ 
Ʉ = ȺɌ + 1,                                       (Ⱥ.13) 

ɝɞɟ Ⱥ — ɤɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɚɜɚɪɢɣɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ, ɫ-1; 

Ɍ— ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɫɬɭɩɥɟɧɢɹ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɢ ɩɚɪɨɜ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɢ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ ɜ ɨɛɴɟɦ 

ɩɨɦɟɳɟɧɢɹ, ɫ (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ Ⱥ. 1.2). ȿɫɥɢ ɜ ɪɚɫɱɟɬɧɨɣ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɭɱɚɫɬɜɭɟɬ ɚɩɩɚɪɚɬ (Ⱥ. 1.2, ɩɟɪɟɱɢɫɥɟɧɢɹ ɚ, 
ɛ) ɫ ɝɨɪɸɱɢɦ ɝɚɡɨɦ ɢɥɢ ɩɚɪɨɜɨɣ ɮɚɡɨɣ, ɬɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɫɬɭɩɥɟɧɢɹ Ɍ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0 ɫ.  



Ⱥ.2.6 Ɇɚɫɫɭ ɬ, ɤɝ, ɩɨɫɬɭɩɢɜɲɟɝɨ ɜ ɩɨɦɟɳɟɧɢɟ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɚɜɚɪɢɢ ɝɚɡɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
ɬ = (Vɚ + Vɬ) ρ ɝ ,                                          (Ⱥ.14) 

ɝɞɟ Vɚ — ɨɛɴɟɦ ɝɚɡɚ, ɜɵɲɟɞɲɟɝɨ ɢɡ ɚɩɩɚɪɚɬɚ, ɦ3; 

Vɬ — ɨɛɴɟɦ ɝɚɡɚ, ɜɵɲɟɞɲɟɝɨ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɦ3.  

ɉɪɢ ɷɬɨɦ: 

Vɚ = 0,01 p1V,                                                (A. 15) 

ɝɞɟ ɪ1 — ɞɚɜɥɟɧɢɟ ɜ ɚɩɩɚɪɚɬɟ, ɤɉɚ; 
V— ɨɛɴɟɦ ɚɩɩɚɪɚɬɚ, ɦ3. 

Vɬ = V1ɬ +V2ɬ ,                                                (A. 16) 

ɝɞɟ V1ɬ — ɨɛɴɟɦ ɝɚɡɚ, ɜɵɲɟɞɲɟɝɨ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɨ ɟɝɨ ɨɬɤɥɸɱɟɧɢɹ, ɦ3; 

V2ɬ  — ɨɛɴɟɦ ɝɚɡɚ, ɜɵɲɟɞɲɟɝɨ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɫɥɟ ɟɝɨ ɨɬɤɥɸɱɟɧɢɹ, ɦ3. 

V1ɬ = qT,                                     (A 17) 

ɝɞɟ q — ɪɚɫɯɨɞ ɝɚɡɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞɟ, ɟɝɨ ɞɢɚɦɟɬɪɚ, ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɢ ɬ.ɞ., ɦ3/ɫ; 
Ɍ— ɜɪɟɦɹ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ Ⱥ. 1.2, ɫ. 
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12ɬ2 rrrɪ010V +++π= ,                             (Ⱥ.18) 

ɝɞɟ p2— ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ, ɤɉɚ; 
r1,2, ... n — ɜɧɭɬɪɟɧɧɢɣ ɪɚɞɢɭɫ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 

l1,2, ... n —ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬ ɚɜɚɪɢɣɧɨɝɨ ɚɩɩɚɪɚɬɚ ɞɨ ɡɚɞɜɢɠɟɤ, ɦ. 

Ⱥ.2.7 Ɇɚɫɫɭ ɩɚɪɨɜ ɠɢɞɤɨɫɬɢ ɬ, ɩɨɫɬɭɩɢɜɲɢɯ ɜ ɩɨɦɟɳɟɧɢɟ ɩɪɢ ɧɚɥɢɱɢɢ ɧɟɫɤɨɥɶɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɢɫɩɚɪɟɧɢɹ 
(ɩɨɜɟɪɯɧɨɫɬɶ ɪɚɡɥɢɬɨɣ ɠɢɞɤɨɫɬɢ, ɩɨɜɟɪɯɧɨɫɬɶ ɫɨ ɫɜɟɠɟɧɚɧɟɫɟɧɧɵɦ ɫɨɫɬɚɜɨɦ, ɫ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɢɫɩɚɪɟɧɢɟ 
ɥɟɝɤɨɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ, ɨɬɤɪɵɬɵɟ ɟɦɤɨɫɬɢ ɢ ɬ.ɩ.), ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
ɬ = mp + ɬɟɦɤ + mɫɜ.ɨɤɪ ,                                  (Ⱥ. 19)  

ɝɞɟ mp— ɦɚɫɫɚ ɠɢɞɤɨɫɬɢ, ɢɫɩɚɪɢɜɲɟɣɫɹ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɥɢɜɚ, ɤɝ; 
ɬɟɦɤ — ɦɚɫɫɚ ɠɢɞɤɨɫɬɢ, ɢɫɩɚɪɢɜɲɟɣɫɹ ɫ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɬɤɪɵɬɵɯ ɟɦɤɨɫɬɟɣ, ɤɝ; 
mɫɜ.ɨɤɪ 

— ɦɚɫɫɚ ɠɢɞɤɨɫɬɢ, ɢɫɩɚɪɢɜɲɟɣɫɹ ɫ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɧɚ ɤɨɬɨɪɵɟ ɧɚɧɟɫɟɧ ɩɪɢɦɟɧɹɟɦɵɣ ɫɨɫɬɚɜ, ɤɝ. ɉɪɢ ɷɬɨɦ 

ɤɚɠɞɨɟ ɢɡ ɫɥɚɝɚɟɦɵɯ ɜ ɮɨɪɦɭɥɟ (Ⱥ. 19) ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
ɬ = WSɢT,                                      (A.20) 

ɝɞɟ W— ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɚɪɟɧɢɹ, ɤɝ/(ɫ·ɦ2); 

Sɢ — ɩɥɨɳɚɞɶ ɢɫɩɚɪɟɧɢɹ, ɦ2, ɨɩɪɟɞɟɥɹɟɦɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ⱥ. 1.2 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɫɫɵ ɠɢɞɤɨɫɬɢ ɬɩ, 
ɩɨɫɬɭɩɢɜɲɟɣ ɜ ɩɨɦɟɳɟɧɢɟ. 
ȿɫɥɢ ɚɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ ɫɜɹɡɚɧɚ ɫ ɜɨɡɦɨɠɧɵɦ ɩɨɫɬɭɩɥɟɧɢɟɦ ɠɢɞɤɨɫɬɢ ɜ ɪɚɫɩɵɥɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɬɨ ɨɧɚ ɞɨɥɠɧɚ 

ɛɵɬɶ ɭɱɬɟɧɚ ɜ ɮɨɪɦɭɥɟ (Ⱥ. 19) ɜɜɟɞɟɧɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɥɚɝɚɟɦɨɝɨ, ɭɱɢɬɵɜɚɸɳɟɝɨ ɨɛɳɭɸ ɦɚɫɫɭ ɩɨɫɬɭɩɢɜɲɟɣ 

ɠɢɞɤɨɫɬɢ ɨɬ ɪɚɫɩɵɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ, ɢɫɯɨɞɹ ɢɡ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɯ ɪɚɛɨɬ. 
Ɇɚɫɫɚ ɩɚɪɨɜ ɠɢɞɤɨɫɬɢ, ɩɨɫɬɭɩɢɜɲɢɯ ɜ ɩɨɦɟɳɟɧɢɟ ɩɪɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɢɥɢ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ. 

Ⱥ.2.8 Ɇɚɫɫɭ ɩɨɫɬɭɩɢɜɲɟɣ ɜ ɩɨɦɟɳɟɧɢɟ ɠɢɞɤɨɫɬɢ mɩ, ɤɝ, ɨɩɪɟɞɟɥɹɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ⱥ. 1.2. 

ぢëó½ñë▲ — Ɋɚɫɱɟɬ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɪɚɡɜɢɜɚɟɦɨɝɨ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨɩɚɪɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɜ ɩɨɦɟɳɟɧɢɢ 

1. Ɉɩɪɟɞɟɥɢɬɶ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ ɩɪɢ ɫɝɨɪɚɧɢɢ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɚɰɟɬɨɧɚ, ɜɨɡɧɢɤɚɸɳɟɣ ɩɪɢ 

ɚɜɚɪɢɣɧɨɣ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɚɩɩɚɪɚɬɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ȼ ɩɨɦɟɳɟɧɢɟ ɫɨ ɫɜɨɛɨɞɧɵɦ ɨɛɴɟɦɨɦ Vɫɜ = 160 ɦ3 ɩɪɢ ɚɜɚɪɢɣɧɨɣ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɚɩɩɚɪɚɬɚ ɩɨɫɬɭɩɚɟɬ 117,9 ɤɝ ɩɚɪɨɜ 

ɚɰɟɬɨɧɚ (ɨɩɪɟɞɟɥɟɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɥɨɠɟɧɢɟɦ ɂ). Ɇɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɞɥɹ ɞɚɧɧɨɣ 

ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ tɪ = 36 °ɋ. Ɇɨɥɹɪɧɚɹ ɦɚɫɫɚ ɚɰɟɬɨɧɚ Ɇ = 58,08 ɤɝ/ɤɦɨɥɶ. 
ɏɢɦɢɱɟɫɤɚɹ ɮɨɪɦɭɥɚ ɚɰɟɬɨɧɚ ɋ3ɇ6O. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɫɝɨɪɚɧɢɢ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɣ ɩɚɪɨɜɨɡɞɭɲɧɨɣ 

ɫɦɟɫɢ ɚɰɟɬɨɧɚ ɜ ɡɚɦɤɧɭɬɨɦ ɨɛɴɟɦɟ Ɋmax = 572 ɤɉɚ. 
Ɋɚɫɱɟɬ  
ɋɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɫɥɨɪɨɞɚ ɜ ɪɟɚɤɰɢɢ ɫɝɨɪɚɧɢɹ ɚɰɟɬɨɧɚ ɪɚɜɟɧ 
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ɋɬɟɯɢɨɦɟɬɪɢɱɟɫɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɥɚɪɨɜ ɚɰɟɬɨɧɚ ɫɨɫɬɚɜɢɬ 
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ɉɥɨɬɧɨɫɬɶ ɩɚɪɨɜ ɚɰɟɬɨɧɚ ρɩ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ tɪ ɪɚɜɧɚ 
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Ɍɨɝɞɚ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ∆ɪ ɩɪɢ ɫɝɨɪɚɧɢɢ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɚɰɟɬɨɧɚ ɞɥɹ ɪɚɫɱɟɬɧɨɣ ɚɜɚɪɢɢ ɫɨɫɬɚɜɢɬ 
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2. Ɉɩɪɟɞɟɥɢɬɶ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜɨɞɨɪɨɞɚ, ɜɨɡɧɢɤɚɸɳɟɣ ɩɪɢ 

ɚɜɚɪɢɣɧɨɣ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ɑɟɪɟɡ ɩɨɦɟɳɟɧɢɟ, ɫɜɨɛɨɞɧɵɣ ɨɛɴɟɦ ɤɨɬɨɪɨɝɨ Vɫɜ = 200 ɦ3, ɩɪɨɯɨɞɢɬ ɬɪɭɛɨɩɪɨɜɨɞ ɫ ɩɪɨɯɨɞɧɵɦ ɫɟɱɟɧɢɟɦ ɞɢɚɦɟɬɪɨɦ 



dɬɪ = 50 ɦɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜɨɞɨɪɨɞ ɇ2 ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɫɯɨɞɨɦ q = 5·10-3 ɦ3/ɫ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ ɢ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ ɪɬ = 150 ɤɉɚ. Ɍɪɭɛɨɩɪɨɜɨɞ ɨɫɧɚɳɟɧ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɫ 
ɜɪɟɦɟɧɟɦ ɫɪɚɛɚɬɵɜɚɧɢɹ 2 ɫ ɢ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɟɟ ɷɥɟɦɟɧɬɨɜ. Ɂɚɞɜɢɠɤɢ ɫɢɫɬɟɦɵ ɭɫɬɚɧɨɜɥɟɧɵ ɩɟɪɟɞ 

ɫɬɟɧɨɣ ɩɨɦɟɳɟɧɢɹ ɜ ɦɟɫɬɟ ɜɜɨɞɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɡɚ ɫɬɟɧɨɣ ɞɚɧɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɜ ɦɟɫɬɟ ɜɵɜɨɞɚ ɬɪɭɛɨɩɪɨɜɨɞɚ. Ⱦɥɢɧɚ 
ɨɬɫɟɤɚɟɦɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ Lɬɪ = 10ɦ. Ɇɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɞɥɹ ɞɚɧɧɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ tp = 

39 °ɋ. ɉɥɨɬɧɨɫɬɶ ɜɨɞɨɪɨɞɚ ρɜ ɩɪɢ ɞɚɧɧɨɣ tp ɪɚɜɧɚ 0,0787 ɤɝ/ɦ3. Ɇɨɥɹɪɧɚɹ ɦɚɫɫɚ ɜɨɞɨɪɨɞɚ Ɇ = 2,016 ɤɝ/ɤɦɨɥɶ. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɫɝɨɪɚɧɢɢ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɣ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜɨɞɨɪɨɞɚ ɜ ɡɚɦɤɧɭɬɨɦ ɨɛɴɟɦɟ ɪmax = 730 

ɤɉɚ. 
Ɋɚɫɱɟɬ 
Ɉɛɴɟɦ ɜɨɞɨɪɨɞɚ, ɩɨɫɬɭɩɢɜɲɟɝɨ ɜ ɩɨɦɟɳɟɧɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɣɧɨɣ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɛɭɞɟɬ ɪɚɜɟɧ 

Vɜ = V1ɬ 
+ V2ɬ = 0,01 + 0,02945 = 0,03945 ɦ3 ,  

V1ɬ = q · T = 5 · 10-3 · 2 = 0,01 ɦ3, 
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Ɇɚɫɫɚ ɜɨɞɨɪɨɞɚ, ɩɨɫɬɭɩɢɜɲɟɝɨ ɜ ɩɨɦɟɳɟɧɢɟ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɚɜɚɪɢɢ, ɫɨɫɬɚɜɢɬ 
mɜ = Vɜ ρɜ = 0,03945 · 0,0787 = 3,105 · 10-3 ɤɝ.  
ɋɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɫɥɨɪɨɞɚ ɜ ɪɟɚɤɰɢɢ ɫɝɨɪɚɧɢɹ ɜɨɞɨɪɨɞɚ ɪɚɜɟɧ 
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ɋɬɟɯɢɨɦɟɬɪɢɱɟɫɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɨɞɨɪɨɞɚ ɫɨɫɬɚɜɢɬ 
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ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ∆ɪ ɩɪɢ ɫɝɨɪɚɧɢɢ ɜɨɞɨɪɨɞɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɨɛɪɚɡɭɸɳɟɣɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɧɨɣ ɚɜɚɪɢɢ, 

ɪɚɜɧɨ 
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3. Ɉɩɪɟɞɟɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ Z ɭɱɚɫɬɢɹ ɩɚɪɨɜ ɚɰɟɬɨɧɚ ɩɪɢ ɫɝɨɪɚɧɢɢ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɞɥɹ ɫɥɭɱɚɹ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ 

ɚɩɩɚɪɚɬɚ ɫ ɚɰɟɬɨɧɨɦ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ȼ ɰɟɧɬɪɟ ɩɨɦɟɳɟɧɢɹ ɪɚɡɦɟɪɨɦ 40ɯ40 ɦ ɢ ɜɵɫɨɬɨɣ ɇɩ = 3 ɦ ɭɫɬɚɧɨɜɥɟɧ ɚɩɩɚɪɚɬ ɫ ɚɰɟɬɨɧɨɦ. Ⱥɩɩɚɪɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɰɢɥɢɧɞɪ ɞɢɚɦɟɬɪɨɦ ɨɫɧɨɜɚɧɢɹ da = 0,5 ɦ ɢ ɜɵɫɨɬɨɣ ha = 1 ɦ, ɜ ɤɨɬɨɪɨɦ ɫɨɞɟɪɠɢɬɫɹ 25 ɤɝ ɚɰɟɬɨɧɚ. Ɋɚɫɱɟɬɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɦɟɳɟɧɢɢ tɪ = 30 °ɋ. ɉɥɨɬɧɨɫɬɶ ɩɚɪɨɜ ɚɰɟɬɨɧɚ ɪa ɩɪɢ tɪ ɪɚɜɧɚ 2,33 ɤɝ/ɦ3. Ⱦɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ 
ɚɰɟɬɨɧɚ ɪɧ ɩɪɢ tɪ ɪɚɜɧɨ 37,73 ɤɉɚ. ɇɢɠɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɣ ɩɪɟɞɟɥ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ ɋɇɄɉɊ = 2,7 % (ɨɛ.). ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɚɩɩɚɪɚɬɚ ɜ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ ɩɨɫɬɭɩɢɬ 25 ɤɝ ɩɚɪɨɜ ɚɰɟɬɨɧɚ ɡɚ ɜɪɟɦɹ ɢɫɩɚɪɟɧɢɹ Ɍ = 208 ɫ. 
ɉɪɢ ɪɚɛɨɬɚɸɳɟɣ ɨɛɳɟɨɛɦɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɩɨɞɜɢɠɧɨɫɬɶ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɜ ɩɨɦɟɳɟɧɢɢ v = 0,1 ɦ/ɫ. 
Ɋɚɫɱɟɬ 
ɉɚɪɚɦɟɬɪɵ ɋ0, ɏɇɄɉɊ, YɇɄɉɊ, ZɇɄɉɊ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɦɟɪɟ 1 ɪɚɡɞɟɥɚ Ȼ.2. 

Ɍɚɤ ɤɚɤ ɩɪɢ ɪɚɛɨɬɚɸɳɟɣ ɢ ɧɟɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ  

ɩɪɢ ɏɇɄɉɊ < 0,5 l ɢ YɇɄɉɊ < 0,5 b 

ɤɨɷɮɮɢɰɢɟɧɬ Z ɫɨɫɬɚɜɢɬ: 
ɩɪɢ ɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ 
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ɩɪɢ ɧɟɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ 
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4. Ɉɩɪɟɞɟɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ Z ɭɱɚɫɬɢɹ ɦɟɬɚɧɚ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɞɥɹ ɫɥɭɱɚɹ ɚɜɚɪɢɣɧɨɣ 

ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɝɚɡɨɜɨɝɨ ɛɚɥɥɨɧɚ ɫ ɦɟɬɚɧɨɦ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ɇɚ ɩɨɥɭ ɩɨɦɟɳɟɧɢɹ ɪɚɡɦɟɪɨɦ 13ɯ13 ɦ ɢ ɜɵɫɨɬɨɣ Hɩ = 3 ɦ ɧɚɯɨɞɢɬɫɹ ɛɚɥɥɨɧ ɫ 0,28 ɤɝ ɦɟɬɚɧɚ. Ƚɚɡɨɜɵɣ ɛɚɥɥɨɧ ɢɦɟɟɬ 

ɜɵɫɨɬɭ hɛ = 1,5 ɦ. Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɦɟɳɟɧɢɢ tp = 30 °ɋ. ɉɥɨɬɧɨɫɬɶ ɦɟɬɚɧɚ ρɦ ɩɪɢ tp ɪɚɜɧɚ 0,645 ɤɝ/ɦ3. ɇɢɠɧɢɣ 

ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɣ ɩɪɟɞɟɥ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ ɦɟɬɚɧɚ ɋɇɄɉɊ = 5,28 % (ɨɛ.). ɉɪɢ ɪɚɛɨɬɚɸɳɟɣ ɨɛɳɟɨɛɦɟɧɧɨɣ 

ɜɟɧɬɢɥɹɰɢɢ ɩɨɞɜɢɠɧɨɫɬɶ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɜ ɩɨɦɟɳɟɧɢɢ v = 0,1 ɦ/ɫ. 
Ɋɚɫɱɟɬ 
C0, XɇɄɉɊ, YɇɄɉɊ, ZɇɄɉɊ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɦɟɪɟ 2 ɪɚɡɞɟɥɚ Ȼ.2. 

Ɍɚɤ ɤɚɤ ɩɪɢ ɧɟɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ 

ɩɪɢ ɏɇɄɉɊ < 0,5 l ɢ YɇɄɉɊ < 0,5 b 

ɤɨɷɮɮɢɰɢɟɧɬ Z ɫɨɫɬɚɜɢɬ 
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Ⱥ.3.1 Ɋɚɫɱɟɬ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɫɝɨɪɚɧɢɢ ɩɵɥɟɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɩɨɦɟɳɟɧɢɢ 

Ⱥ.3.1.1 ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɫɝɨɪɚɧɢɢ ɩɵɥɟɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ∆p, ɤɉɚ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

ɧ0ɪɜɫɜ

0ɬ
ɄɌɋV

ZɪɆH
ɪ ρ=∆ ,                                 (A.21) 

ɝɞɟ Ɇ— ɪɚɫɱɟɬɧɚɹ ɦɚɫɫɚ ɜɡɜɟɲɟɧɧɨɣ ɜ ɨɛɴɟɦɟ ɩɨɦɟɳɟɧɢɹ ɝɨɪɸɱɟɣ ɩɵɥɢ, ɨɛɪɚɡɨɜɚɜɲɟɣɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɣɧɨɣ 

ɫɢɬɭɚɰɢɢ, ɤɝ; 
ɇɬ — ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɵɥɢ, Ⱦɠ/ɤɝ; 
P0 — ɧɚɱɚɥɶɧɨɟ ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ, ɤɉɚ (ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦ 101 ɤɉɚ); 
Z — ɞɨɥɹ ɭɱɚɫɬɢɹ ɜɡɜɟɲɟɧɧɨɣ ɝɨɪɸɱɟɣ ɩɵɥɢ ɩɪɢ ɫɝɨɪɚɧɢɢ ɩɵɥɟɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ; 

Vɫɜ — ɫɜɨɛɨɞɧɵɣ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ, ɦ3; ρɜ — ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ ɞɨ ɫɝɨɪɚɧɢɹ ɩɵɥɟɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɩɪɢ ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ Ɍɨ, ɤɝ/ɦ3; 

ɋɪ — ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ, ȾɠȾɤɝ·Ʌ) [ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɨɣ 1010 Ⱦɠ/(ɤɝ·Ⱥ)]; 

Ɍɨ — ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, Ʉ,  

Ʉɧ — ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɶ ɩɨɦɟɳɟɧɢɹ ɢ ɧɟɚɞɢɚɛɚɬɢɱɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɝɨɪɟɧɢɹ. 
Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ Ʉɧ ɪɚɜɧɵɦ ɬɪɟɦ. 

Ʉ ɩɵɥɹɦ, ɫɩɨɫɨɛɧɵɦ ɨɛɪɚɡɨɜɵɜɚɬɶ ɝɨɪɸɱɢɟ ɩɵɥɟɜɨɡɞɭɲɧɵɟ ɫɦɟɫɢ, ɨɬɧɨɫɹɬ ɞɢɫɩɟɪɫɧɵɟ ɦɚɬɟɪɢɚɥɵ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɧɚɥɢɱɢɟɦ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ: ɧɢɠɧɢɦ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɦ ɩɪɟɞɟɥɨɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɩɥɚɦɟɧɢ, ɦɚɤɫɢɦɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ, ɪɚɡɜɢɜɚɟɦɵɦ ɩɪɢ ɫɝɨɪɚɧɢɢ ɩɵɥɟɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ (ɛɨɥɟɟ 50 ɤɉɚ), ɢ ɫɤɨɪɨɫɬɶɸ ɟɝɨ 
ɧɚɪɚɫɬɚɧɢɹ, ɦɢɧɢɦɚɥɶɧɵɦ ɩɨɠɚɪɨɨɩɚɫɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɤɢɫɥɨɪɨɞɚ (ɦɟɧɟɟ 21 %).  

Ⱥ. 3.1.2 Z ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
Z = 0,5 F,                                              (A.22) 

ɝɞɟ F— ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɱɚɫɬɢɰ ɩɵɥɢ ɪɚɡɦɟɪɨɦ ɦɟɧɟɟ ɤɪɢɬɢɱɟɫɤɨɝɨ, ɫ ɩɪɟɜɵɲɟɧɢɟɦ ɤɨɬɨɪɨɝɨ ɚɷɪɨɜɡɜɟɫɶ ɫɬɚɧɨɜɢɬɫɹ 
ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɣ, ɬ. ɟ. ɧɟɫɩɨɫɨɛɧɨɣ ɪɚɫɩɪɨɫɬɪɚɧɹɬɶ ɩɥɚɦɹ.  
ȼ ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɟɧɢɹ ɫɜɟɞɟɧɢɣ ɞɥɹ ɪɚɫɱɟɬɚ Z ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ Z = 0,5.  

Ⱥ. 3.1.3 Ɇ, ɤɝ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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ɚɜɫɬ

ɚɜɜɡ
                                                         (A.23)  

ɝɞɟ Ɇɜɡ — ɪɚɫɱɟɬɧɚɹ ɦɚɫɫɚ ɜɡɜɢɯɪɢɜɲɟɣɫɹ ɩɵɥɢ, ɤɝ; 
Ɇɚɜ — ɪɚɫɱɟɬɧɚɹ ɦɚɫɫɚ ɩɵɥɢ, ɩɨɫɬɭɩɢɜɲɟɣ ɜ ɩɨɦɟɳɟɧɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɤɝ; 
ɪɫɬ — ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɝɨɪɸɱɟɣ ɩɵɥɢ ɜ ɚɷɪɨɜɡɜɟɫɢ, ɤɝ/ɦ3; 

Vɚɜ — ɪɚɫɱɟɬɧɵɣ ɨɛɴɟɦ ɩɵɥɟɜɨɡɞɭɲɧɨɝɨ ɨɛɥɚɤɚ, ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɩɪɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɜ ɨɛɴɟɦɟ ɩɨɦɟɳɟɧɢɹ, ɦ3. 

ȼ ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɟɧɢɹ ɫɜɟɞɟɧɢɣ ɞɥɹ ɪɚɫɱɟɬɚ Vɚɜ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ  
Ɇ = Ɇɜɡ + Ɇɚɜ. 
Ⱥ.3.1.4  Ɇɜɡ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 Ɇɜɡ  = Ʉɜɡ Ɇɩ,                                              (Ⱥ.24) 

ɝɞɟ Ʉɜɡ — ɞɨɥɹ ɨɬɥɨɠɟɧɧɨɣ ɜ ɩɨɦɟɳɟɧɢɢ ɩɵɥɢ, ɫɩɨɫɨɛɧɨɣ ɩɟɪɟɣɬɢ ɜɨ ɜɡɜɟɲɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɣɧɨɣ 

ɫɢɬɭɚɰɢɢ. ȼ ɨɬɫɭɬɫɬɜɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɫɜɟɞɟɧɢɣ ɨ Ʉɜɡ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɥɚɝɚɬɶ Ʉɜɡ = 0,9; 

Ɇɩ — ɦɚɫɫɚ ɨɬɥɨɠɢɜɲɟɣɫɹ ɜ ɩɨɦɟɳɟɧɢɢ ɩɵɥɢ ɤ ɦɨɦɟɧɬɭ ɚɜɚɪɢɢ, ɤɝ. 
Ⱥ.3.1.5 Ɇɚɜ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
Ɇɚɜ = ( Ɇɚɩ + qɌ )Ʉɩ,                                        (Ⱥ.25) 

ɝɞɟ Ɇɚɩ — ɦɚɫɫɚ ɝɨɪɸɱɟɣ ɩɵɥɢ, ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɜ ɩɨɦɟɳɟɧɢɟ ɩɪɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɨɞɧɨɝɨ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɚɩɩɚɪɚɬɨɜ, ɤɝ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ ɜɵɛɪɨɫ ɩɵɥɢ ɢɧɠɟɧɟɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫɥɟɞɭɟɬ ɩɨɥɚɝɚɬɶ, ɱɬɨ ɜ ɦɨɦɟɧɬ 
ɪɚɫɱɟɬɧɨɣ ɚɜɚɪɢɢ ɩɪɨɢɫɯɨɞɢɬ ɚɜɚɪɢɣɧɵɣ ɜɵɛɪɨɫ ɜ ɩɨɦɟɳɟɧɢɟ ɜɫɟɣ ɧɚɯɨɞɢɜɲɟɣɫɹ ɜ ɚɩɩɚɪɚɬɟ ɩɵɥɢ; 

q — ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɫ ɤɨɬɨɪɨɣ ɩɪɨɞɨɥɠɚɟɬɫɹ ɩɨɫɬɭɩɥɟɧɢɟ ɩɵɥɟɜɢɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɜɚɪɢɣɧɵɣ ɚɩɩɚɪɚɬ ɩɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɞɨ ɦɨɦɟɧɬɚ ɢɯ ɨɬɤɥɸɱɟɧɢɹ, ɤɝ/ɫ; 
Ɍ— ɪɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɜ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ, ɢɫɯɨɞɹ ɢɡ ɪɟɚɥɶɧɨɣ ɨɛɫɬɚɧɨɜɤɢ. 

ɋɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɤɢ, ɟɫɥɢ ɜɟɪɨɹɬɧɨɫɬɶ ɟɟ ɨɬɤɚɡɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 
0,000001 ɜ ɝɨɞ; 120 ɫ, ɟɫɥɢ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɤɢ ɩɪɟɜɵɲɚɟɬ 0,000001 ɜ ɝɨɞ; 300 ɫ ɩɪɢ ɪɭɱɧɨɦ 

ɨɬɤɥɸɱɟɧɢɢ; 

 Kɉ— ɤɨɷɮɮɢɰɢɟɧɬ ɩɵɥɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɦɚɫɫɵ ɜɡɜɟɲɟɧɧɨɣ ɜ ɜɨɡɞɭɯɟ ɩɵɥɢ ɤɨ ɜɫɟɣ ɦɚɫɫɟ ɩɵɥɢ, 

ɩɨɫɬɭɩɢɜɲɟɣ ɢɡ ɚɩɩɚɪɚɬɚ ɜ ɩɨɦɟɳɟɧɢɟ. ȼ ɨɬɫɭɬɫɬɜɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɫɜɟɞɟɧɢɣ ɨ Kɉ  ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɥɚɝɚɬɶ: 
- Kɉ = 0,5 — ɞɥɹ ɩɵɥɟɣ ɫ ɞɢɫɩɟɪɫɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 350 ɦɤɦ; 

- Kɉ= 1,0 — ɞɥɹ ɩɵɥɟɣ ɫ ɞɢɫɩɟɪɫɧɨɫɬɶɸ ɦɟɧɟɟ 350 ɦɤɦ.  

Ⱥ.3.1.6 Ɇɩ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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Ɇ += ,                                    (A.26) 

ɝɞɟ Kr — ɞɨɥɹ ɝɨɪɸɱɟɣ ɩɵɥɢ ɜ ɨɛɳɟɣ ɦɚɫɫɟ ɨɬɥɨɠɟɧɢɣ ɩɵɥɢ; 



Kɭ — ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɵɥɟɭɛɨɪɤɢ. ɉɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ 0,6 ɩɪɢ ɫɭɯɨɣ ɢ 0,7 — ɩɪɢ ɜɥɚɠɧɨɣ (ɪɭɱɧɨɣ) 

ɩɵɥɟɭɛɨɪɤɟ; ɩɪɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɜɚɤɭɭɦɧɨɣ ɩɵɥɟɭɛɨɪɤɟ ɞɥɹ ɪɨɜɧɨɝɨ ɩɨɥɚ Kɭ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,9, ɞɥɹ ɩɨɥɚ ɫ 
ɜɵɛɨɢɧɚɦɢ (ɞɨ 5 % ɩɥɨɳɚɞɢ) — 0,7; 

Ɇ1 — ɦɚɫɫɚ ɩɵɥɢ, ɨɫɟɞɚɸɳɟɣ ɧɚ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɞɥɹ ɭɛɨɪɤɢ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜ ɩɨɦɟɳɟɧɢɢ ɡɚ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɦɟɠɞɭ 
ɝɟɧɟɪɚɥɶɧɵɦɢ ɭɛɨɪɤɚɦɢ, ɤɝ; 
Ɇ2 — ɦɚɫɫɚ ɩɵɥɢ, ɨɫɟɞɚɸɳɟɣ ɧɚ ɞɨɫɬɭɩɧɵɯ ɞɥɹ ɭɛɨɪɤɢ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜ ɩɨɦɟɳɟɧɢɢ ɡɚ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɦɟɠɞɭ 
ɬɟɤɭɳɢɦɢ ɩɵɥɟɭɛɨɪɤɚɦɢ, ɤɝ. 
ɉɨɞ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɦɢ ɞɥɹ ɭɛɨɪɤɢ ɩɥɨɳɚɞɹɦɢ ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɬɚɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 

ɨɱɢɫɬɤɚ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɝɟɧɟɪɚɥɶɧɵɯ ɩɵɥɟɭɛɨɪɤɚɯ. Ⱦɨɫɬɭɩɧɵɦɢ ɞɥɹ ɭɛɨɪɤɢ ɦɟɫɬɚɦɢ ɹɜɥɹɸɬɫɹ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɩɵɥɶ ɫ ɤɨɬɨɪɵɯ ɭɞɚɥɹɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɬɟɤɭɳɢɯ ɩɵɥɟɭɛɨɪɨɤ (ɟɠɟɫɦɟɧɧɨ, ɟɠɟɫɭɬɨɱɧɨ ɢ ɬ. ɩ.). 

Ⱥ. 3.1.7 Mk (k=1,2) ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɚɦ 

M1 = M1' (1 - A )B1, M2 = M2' (1 - A) B2,                            (A.27) 

ɝɞɟ M1' = (M11+M12+,..., +M1n) — ɦɚɫɫɚ ɩɵɥɢ, ɜɵɞɟɥɹɸɳɚɹɫɹ ɜ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ ɡɚ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɦɟɠɞɭ 
ɝɟɧɟɪɚɥɶɧɵɦɢ ɩɵɥɟɭɛɨɪɤɚɦɢ, ɤɝ; 

M11,..., M1n — ɦɚɫɫɚ ɩɵɥɢ, ɜɵɞɟɥɹɟɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɞɢɧɢɰɟɣ ɩɵɥɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚ ɬɨɬ ɠɟ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ, 

ɤɝ; 
M2'  

= (M21+M22+,..., +Ɇ2n) — ɦɚɫɫɚ ɩɵɥɢ, ɜɵɞɟɥɹɸɳɚɹɫɹ ɜ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ ɡɚ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɬɟɤɭɳɢɦɢ 

ɩɵɥɟɭɛɨɪɤɚɦɢ, ɤɝ; 
M21, ... , Ɇ2n — ɦɚɫɫɚ ɩɵɥɢ, ɜɵɞɟɥɹɟɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɞɢɧɢɰɟɣ ɩɵɥɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚ ɬɨɬ ɠɟ ɩɟɪɢɨɞ 

ɜɪɟɦɟɧɢ, ɤɝ; 
Ⱥ — ɞɨɥɹ ɜɵɞɟɥɹɸɳɟɣɫɹ ɜ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ ɩɵɥɢ, ɤɨɬɨɪɚɹ ɭɞɚɥɹɟɬɫɹ ɜɵɬɹɠɧɵɦɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. ȼ 

ɨɬɫɭɬɫɬɜɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɫɜɟɞɟɧɢɣ ɨɛ Ⱥ ɩɨɥɚɝɚɸɬ Ⱥ = 0; 

B1, ȼ2 — ɞɨɥɢ ɜɵɞɟɥɹɸɳɟɣɫɹ ɜ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ ɩɵɥɢ, ɨɫɟɞɚɸɳɟɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɢ ɞɨɫɬɭɩɧɵɯ 

ɞɥɹ ɭɛɨɪɤɢ ɩɨɜɟɪɯɧɨɫɬɹɯ ɩɨɦɟɳɟɧɢɹ (B1+B2 = 1). 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɜɟɞɟɧɢɣ ɨ ɤɨɷɮɮɢɰɢɟɧɬɚɯ B1 ɢ ȼ2 ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɥɚɝɚɬɶ B1 = 1, ȼ2 = 0.  

Ⱥ.3.1.8 M1 ɢ M2 ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ (ɢɥɢ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɨɛɪɚɡɰɚɦɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ) ɜ ɩɟɪɢɨɞ ɦɚɤɫɢɦɚɥɶɧɨɣ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ ∑=
j

iijiji TFGɆ )( ,                                (Ⱥ.28) 

ɝɞɟ Gij, Fij — ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɵɥɟɨɫɚɠɞɟɧɢɹ ɢ ɩɥɨɳɚɞɶ ɞɥɹ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ (i = 1) ɢ ɞɨɫɬɭɩɧɵɯ (i = 

2) ɭɱɚɫɬɤɨɜ; 
j — ɧɨɦɟɪ ɭɱɚɫɬɤɚ ɩɵɥɟɨɫɚɠɞɟɧɢɹ; 
Ti — ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɝɟɧɟɪɚɥɶɧɵɦɢ (i = 1) ɢ ɬɟɤɭɳɢɦɢ (i = 2) ɩɵɥɟɭɛɨɪɤɚɦɢ.  

Ⱥ.3.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɝɨɪɚɧɢɹ ɩɵɥɟɩɚɪɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɚɩɩɚɪɚɬɟ  
Ⱥ.3.2.1 ɋɝɨɪɚɧɢɟ ɩɵɥɟɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɚɩɩɚɪɚɬɟ ɦɨɠɟɬ ɩɪɨɬɟɤɚɬɶ ɤɚɤ ɜ ɪɟɠɢɦɟ ɦɟɞɥɟɧɧɨɝɨ, ɞɨɡɜɭɤɨɜɨɝɨ ɝɨɪɟɧɢɹ, 

ɬɚɤ ɢ ɜ ɪɟɠɢɦɟ ɞɟɬɨɧɚɰɢɢ. ȼ ɩɨɞɚɜɥɹɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɥɭɱɚɟɜ ɜɫɬɪɟɱɚɟɬɫɹ ɦɟɞɥɟɧɧɵɣ 

(ɞɟɮɥɚɝɪɚɰɢɨɧɧɵɣ) ɪɟɠɢɦ ɝɨɪɟɧɢɹ, ɤ ɤɨɬɨɪɨɦɭ ɨɬɧɨɫɹɬ ɢɧɮɨɪɦɚɰɢɸ (Ⱥ.3.2.2, Ⱥ.3.2.3). 

Ⱥ.3.2.2 Ɉɫɧɨɜɧɵɦɢ ɪɚɫɱɟɬɧɵɦɢ (ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɞɨɫɬɚɬɨɱɧɨɣ ɫɬɨɣɤɨɫɬɢ ɤɨɪɩɭɫɚ ɚɩɩɚɪɚɬɚ ɤ ɧɚɩɪɹɠɟɧɢɹɦ ɪɚɡɪɵɜɚ 
ɢ ɞɟɮɨɪɦɚɰɢɢ) ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɜɡɪɵɜɚ ɩɵɥɟɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɜ ɚɩɩɚɪɚɬɟ ɫɱɢɬɚɸɬ: 

- ɪmax 
— ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɫɝɨɪɚɧɢɢ ɩɵɥɟɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɚɩɩɚɪɚɬɟ, ɤɉɚ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɤɚɤ ɧɚɢɛɨɥɶɲɟɟ 

ɞɚɜɥɟɧɢɟ ɩɪɢ ɫɝɨɪɚɧɢɢ, ɞɨɫɬɢɝɚɟɦɨɟ ɜ ɨɛɴɟɦɟ ɚɩɩɚɪɚɬɚ ɩɪɢ ɜɡɪɵɜɧɨɦ ɝɨɪɟɧɢɢ ɨɩɬɢɦɚɥɶɧɨɣ ɩɵɥɟɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ; 

- (dp/dt)max — ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɧɚɪɚɫɬɚɧɢɹ ɞɚɜɥɟɧɢɹ ɩɪɢ ɫɝɨɪɚɧɢɢ ɩɵɥɟɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɚɩɩɚɪɚɬɟ, ɤɉɚ/ɫ, 
ɨɩɪɟɞɟɥɹɟɦɭɸ ɤɚɤ ɧɚɢɛɨɥɶɲɢɣ ɧɚɤɥɨɧ ɡɚɜɢɫɢɦɨɫɬɢ ɞɚɜɥɟɧɢɹ ɩɪɢ ɫɝɨɪɚɧɢɢ ɨɩɬɢɦɚɥɶɧɨɣ ɩɵɥɟɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ 
ɚɩɩɚɪɚɬɟ ɨɬ ɜɪɟɦɟɧɢ ɩɪɢ ɬɨɱɟɱɧɨɦ ɡɚɠɢɝɚɧɢɢ ɜ ɨɩɬɢɦɚɥɶɧɨɦ ɦɟɫɬɟ; 

- KST — ɢɧɞɟɤɫ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɩɵɥɢ, ɤɉɚ/ɦ · ɫ; KST = (dp/dt)max V 1/3 (V— ɨɛɴɟɦ ɚɩɩɚɪɚɬɚ, ɦ3).  

Ⱥ.3.2.3 Ⱦɥɹ ɧɟ ɫɥɢɲɤɨɦ ɩɪɨɬɹɠɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɨɛɴɟɦɨɦ ɫɜɵɲɟ 16 ɥ ɫɩɪɚɜɟɞɥɢɜɵ ɷɦɩɢɪɢɱɟɫɤɢɟ 
ɩɪɚɜɢɥɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

Ɋmɚɯ1 = Ɋmɚɯ2;                                         (Ⱥ.29)  

Kst1 = Kst2 , 
ɝɞɟ 1,2— ɢɧɞɟɤɫɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɞɜɭɦ ɩɪɨɢɡɜɨɥɶɧɨ ɜɵɛɪɚɧɧɵɦ ɚɩɩɚɪɚɬɚɦ. 

Ⱦɥɹ ɚɩɩɚɪɚɬɚ ɨɛɴɟɦɨɦ ɦɟɧɟɟ 16 ɥ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɝɨɪɚɧɢɹ ɩɵɥɟɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ (ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɜ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɨɣ ɟɦɤɨɫɬɢ) ɨɛɥɚɞɚɸɬ ɞɨɫɬɚɬɨɱɧɵɦ ɡɚɩɚɫɨɦ ɧɚɞɟɠɧɨɫɬɢ. 

Ⱥ.3.2.4 Ɉɰɟɧɤɚ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɫɝɨɪɚɧɢɹ ɩɵɥɟɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɞɥɹ ɩɪɨɬɹɠɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ (ɫ 
ɨɬɧɨɲɟɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɝɚɛɚɪɢɬɧɨɝɨ ɪɚɡɦɟɪɚ ɤ ɦɢɧɢɦɚɥɶɧɨɦɭ ɩɨɪɹɞɤɚ 5 ɢ ɛɨɥɟɟ), ɚ ɬɚɤɠɟ ɝɨɪɟɧɢɹ, ɩɪɨɬɟɤɚɸɳɟɝɨ ɜ 
ɪɟɠɢɦɟ ɞɟɬɨɧɚɰɢɢ, ɜɨɡɦɨɠɧɚ ɧɚ ɨɫɧɨɜɟ ɷɤɫɩɟɪɬɧɵɯ ɡɚɤɥɸɱɟɧɢɣ. 

ぢëó½ñë 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
Ɋɚɫɫɱɢɬɚɬɶ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɫɝɨɪɚɧɢɢ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɩɵɥɢ ɜ ɩɨɦɟɳɟɧɢɢ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: 

Ɇɜɡ = 10 ɤɝ; Mɚɜ = 90 ɤɝ; F = 0,3; Hɬ = 47·106 Ⱦɠ/ɤɝ; Vɫɜ = 2000 ɦ3; Vɚɜ = 20 ɦ3; Ɋɜ = 1,2 ɤɝ/ɦ3; Tɨ = 298 Ʉ; pɫɬ = 0,1 ɤɝ·ɦ3. 

Ɉɩɪɟɞɟɥɹɟɦ Z ɩɨ ɮɨɪɦɭɥɟ (Ⱥ.22) 

Z = 0,5F = 0,5 · 0,3 = 0,15. 

Ɉɩɪɟɞɟɥɹɟɦ Ɇ ɩɨ ɮɨɪɦɭɥɟ (Ⱥ.23) 
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づんでぢづだでどづんぞぎぞごé ぢずんぜぎぞご (ぞとぢづ) ゎんげだゑ ご ぢんづだゑ 
 

ゐ.1 ぜñöÜÑ ëíïôñöí £ÜÖ, ÜÇëíÖóôñÖÖ▲ê ぞとぢづ Çí£Üç ó äíëÜç, äëó íçíëóúÖÜ½ äÜïöÜä¿ñÖóó ÇÜë0ôóê Çí£Üç ó äíëÜç 

ÖñÖíÇëñö▲ê ¿ñÇ¡ÜçÜïä¿í½ñÖ　0àóêï　 ¢óÑ¡Üïöñú ç Üö¡ë▲öÜñ äëÜïöëíÖïöçÜ äëó ÖñäÜÑçó¢ÖÜú çÜ£ÑÜüÖÜú ïëñÑñ 
Ȼ. 1.1 Ɋɚɫɫɬɨɹɧɢɹ XɇɄɉɊ, YɇɄɉɊ ɢ ZɇɄɉɊ, ɦ, ɞɥɹ ȽȽ ɢ Ʌȼɀ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɨɛɥɚɫɬɶ ɤɨɧɰɟɧɬɪɚɰɢɣ, ɩɪɟɜɵɲɚɸɳɢɯ 

ɇɄɉɊ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɚɦ  
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ɞɥɹ ɩɚɪɨɜ Ʌȼɀ 
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ɝɞɟ mɝ - ɦɚɫɫɚ ɩɨɫɬɭɩɢɜɲɟɝɨ ɜ ɨɬɤɪɵɬɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ȽȽ ɩɪɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɤɝ; ρɝ - ɩɥɨɬɧɨɫɬɶ ȽȽ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ, ɤɝ/ɦ3; 

mɩ - ɦɚɫɫɚ ɩɚɪɨɜ Ʌȼɀ, ɩɨɫɬɭɩɢɜɲɢɯ ɜ ɨɬɤɪɵɬɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɡɚ ɜɪɟɦɹ ɩɨɥɧɨɝɨ ɢɫɩɚɪɟɧɢɹ, ɧɨ ɧɟ ɛɨɥɟɟ 3600 ɫ, ɤɝ; ρɝ - ɩɥɨɬɧɨɫɬɶ ɩɚɪɨɜ Ʌȼɀ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ, ɤɝ/ɦ3; 

ɪɧ - ɞɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ Ʌȼɀ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɤɉɚ; 

Ʉ -  ɤɨɷɮɮɢɰɢɟɧɬ (Ʉ = 
3600

Ɍ
 ɞɥɹ Ʌȼɀ); 

Ɍ— ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɫɬɭɩɥɟɧɢɹ ɩɚɪɨɜ Ʌȼɀ ɜ ɨɬɤɪɵɬɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɫ; 
ɋɇɄɉɊ — ɧɢɠɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɣ ɩɪɟɞɟɥ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ ȽȽ ɢɥɢ ɩɚɪɨɜ Ʌȼɀ, % (ɨɛ.). 

Ȼ. 1.2 Ɋɚɞɢɭɫ Rɛ, ɦ, ɢ ɜɵɫɨɬɭ Zɛ, ɦ, ɡɨɧɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɇɄɉɊ ɝɚɡɨɜ ɢ ɩɚɪɨɜ, ɜɵɱɢɫɥɹɸɬ ɢɫɯɨɞɹ ɢɡ ɡɧɚɱɟɧɢɣ HɇɄɉɊ, 

YHKHP ɢ zɇɄɉɊ. 

ɉɪɢ ɷɬɨɦ Rɛ > ɏɇɄɉɊ, Rɛ > YɇɄɉɊ ɢ Zɛ > h + Rɛ ɞɥɹ ȽȽ ɢ Zɛ > ZɇɄɉɊ ɞɥɹ Ʌȼɀ (h — ɜɵɫɨɬɚ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɭɩɥɟɧɢɹ ɝɚɡɚ 
ɨɬ ɭɪɨɜɧɹ ɡɟɦɥɢ, ɦ). 

Ⱦɥɹ ȽȽ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɡɨɧɚ, ɨɝɪɚɧɢɱɟɧɧɚɹ ɇɄɉɊ ɝɚɡɨɜ, ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɰɢɥɢɧɞɪ ɫ ɨɫɧɨɜɚɧɢɟɦ ɪɚɞɢɭɫɨɦ Rɛ ɢ 

ɜɵɫɨɬɨɣ hɛ = 2Rɛ ɩɪɢ Rɛ ≤ h ɢ hɛ = h + Rɛ ɩɪɢ Rɛ > h, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɪɚɫɩɨɥɨɠɟɧ ɢɫɬɨɱɧɢɤ ɜɨɡɦɨɠɧɨɝɨ ɜɵɞɟɥɟɧɢɹ ȽȽ. 

Ⱦɥɹ Ʌȼɀ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɡɨɧɚ, ɨɝɪɚɧɢɱɟɧɧɚɹ ɇɄɉɊ ɩɚɪɨɜ, ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɰɢɥɢɧɞɪ ɫ ɨɫɧɨɜɚɧɢɟɦ ɪɚɞɢɭɫɨɦ Rɛ ɢ 

ɜɵɫɨɬɨɣ h = ZɇɄɉɊ ɩɪɢ ɜɵɫɨɬɟ ɢɫɬɨɱɧɢɤɚ ɩɚɪɨɜ Ʌȼɀ h < ZɇɄɉɊ ɢ hɛ = h + ZɇɄɉɊ ɩɪɢ h ≥ ZɇɄɉɊ 

Ɂɚ ɧɚɱɚɥɨ ɨɬɫɱɟɬɚ ɡɨɧɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɇɄɉɊ ɝɚɡɨɜ ɢ ɩɚɪɨɜ, ɩɪɢɧɢɦɚɸɬ ɜɧɟɲɧɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɚɩɩɚɪɚɬɨɜ, 
ɭɫɬɚɧɨɜɨɤ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɬ. ɩ. 

Ȼ. 1.3 ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɡɧɚɱɟɧɢɹ XɇɄɉɊ , YɇɄɉɊ ɢ ZɇɄɉɊ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,3 ɦ ɞɥɹ ȽȽ ɢ Ʌȼɀ. 

ɉɪɢɦɟɪɵ 

1. Ɉɩɪɟɞɟɥɢɬɶ ɪɚɡɦɟɪɵ ɡɨɧɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɇɄɉɊ ɩɚɪɨɜ, ɩɪɢ ɚɜɚɪɢɣɧɨɣ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, 
ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɟɝɨ ɚɰɟɬɨɧ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
Ɍɪɭɛɨɩɪɨɜɨɞ, ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɣ ɚɰɟɬɨɧ, ɩɪɨɥɨɠɟɧ ɧɚ ɨɬɤɪɵɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɧɚ ɜɵɫɨɬɟ h = 0,5 ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ 

ɡɟɦɥɢ. Ɍɪɭɛɨɩɪɨɜɨɞ ɨɫɧɚɳɟɧ ɪɭɱɧɵɦɢ ɡɚɞɜɢɠɤɚɦɢ. 

Ɇɚɫɫɚ ɩɚɪɨɜ ɚɰɟɬɨɧɚ, ɩɨɫɬɭɩɢɜɲɢɯ ɜ ɨɬɤɪɵɬɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɡɚ ɜɪɟɦɹ ɩɨɥɧɨɝɨ ɢɫɩɚɪɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɩɪɢɥɨɠɟɧɢɟɦ ɂ ɢ ɫɨɫɬɚɜɥɹɟɬ mɚ = 240 ɤɝ ɩɪɢ ɜɪɟɦɟɧɢ ɢɫɩɚɪɟɧɢɹ Ɍ = 3600 ɫ. Ɇɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɞɥɹ 
ɞɚɧɧɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ tɪ = 36 °ɋ. ɉɥɨɬɧɨɫɬɶ ɩɚɪɨɜ ɚɰɟɬɨɧɚ ρa ɩɪɢ tɪ ɪɚɜɧɚ 2,29 ɤɝ/ɦ3. ɇɢɠɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɣ 

ɩɪɟɞɟɥ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ ɩɚɪɨɜ ɚɰɟɬɨɧɚ ɋɇɄɉɊ = 2,7 % (ɨɛ.). Ⱦɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ ɚɰɟɬɨɧɚ ɪɧ ɩɪɢ tp ɪɚɜɧɨ 
48,09 ɤɉɚ. 
Ɋɚɫɱɟɬ 
Ɋɚɫɫɬɨɹɧɢɹ XɇɄɉɊ , YɇɄɉɊ ɢ ZɇɄɉɊ ɞɥɹ ɚɰɟɬɨɧɚ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɨɛɥɚɫɬɶ ɤɨɧɰɟɧɬɪɚɰɢɣ, ɩɪɟɜɵɲɚɸɳɢɯ ɇɄɉɊ, 

ɫɨɫɬɚɜɹɬ 



,,
,,,

,
,

,

,,

,,

ɦ4341
0948292

240

72

0948

3600

3600
23

p

m

ɋ
ɪ

Ʉ23Yɏ

33080

330

ɧa

a
80

ɇɄɉɊ

ɧ
ɇɄɉɊɇɄɉɊ

=⎟⎠
⎞⎜⎝

⎛
⋅⎟⎠

⎞⎜⎝
⎛=

=⎟⎟⎠
⎞⎜⎜⎝

⎛
⋅ρ⎟⎟⎠

⎞⎜⎜⎝
⎛==

 

.,
,,,

,
,

,

,,

,,

ɦ551
0948292

240

72

0948

3600

3600
120

p

m

ɋ
ɪ

Ʉ120Z

33080

330

ɧa

a
80

ɇɄɉɊ

ɧ
ɇɄɉɊ

=⎟⎠
⎞⎜⎝

⎛
⋅⎟⎠

⎞⎜⎝
⎛=

=⎟⎟⎠
⎞⎜⎜⎝

⎛
⋅ρ⎟⎟⎠

⎞⎜⎜⎝
⎛=

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɪɚɧɢɰɚ ɡɨɧɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɇɄɉɊ ɩɚɪɨɜ, ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 41,43 ɦ ɨɬ 
ɨɛɟɱɚɣɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɚ ɩɨ ɜɟɪɬɢɤɚɥɢ — ɧɚ ɜɵɫɨɬɟ hɛ = ZHKHP = 1,55 ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. 

2. Ɉɩɪɟɞɟɥɢɬɶ ɪɚɡɦɟɪɵ ɡɨɧɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɇɄɉɊ ɝɚɡɨɜ, ɩɪɢ ɚɜɚɪɢɣɧɨɣ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɟɦɤɨɫɬɢ ɫ ɦɟɬɚɧɨɦ ɧɚ 
ɨɬɤɪɵɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ɉɪɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɟɦɤɨɫɬɢ ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɢɬ 20 ɤɝ ɦɟɬɚɧɚ. ȿɦɤɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɰɢɥɢɧɞɪ ɫ ɨɫɧɨɜɚɧɢɟɦ 

ɪɚɞɢɭɫɨɦ 1 ɦ ɢ ɜɵɫɨɬɨɣ hɚ = 10 ɦ. Ɇɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɞɥɹ ɞɚɧɧɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ tɪ = 30 °ɋ. 

ɉɥɨɬɧɨɫɬɶ ɦɟɬɚɧɚ ρɦ ɩɪɢ tɪ ɪɚɜɧɚ 0,645 ɤɝ/ɦ3. ɇɢɠɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɣ ɩɪɟɞɟɥ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ ɦɟɬɚɧɚ ɋɇɄɉɊ 
= 5,28 % (ɨɛ.) 

Ɋɚɫɱɟɬ 
Ɋɚɫɫɬɨɹɧɢɹ XɇɄɉɊ , YɇɄɉɊ ɢ ZɇɄɉɊ ɞɥɹ ɦɟɬɚɧɚ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɨɛɥɚɫɬɶ ɤɨɧɰɟɧɬɪɚɰɢɣ, ɩɪɟɜɵɲɚɸɳɢɯ ɇɄɉɊ, ɫɨɫɬɚɜɹɬ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɪɚɫɱɟɬɧɨɣ ɚɜɚɪɢɢ ɟɦɤɨɫɬɢ ɫ ɦɟɬɚɧɨɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɡɨɧɚ, ɨɝɪɚɧɢɱɟɧɧɚɹ ɇɄɉɊ ɝɚɡɨɜ, ɛɭɞɟɬ 
ɩɪɟɞɫɬɚɜɥɹɬɶ ɰɢɥɢɧɞɪ ɫ ɨɫɧɨɜɚɧɢɟɦ ɪɚɞɢɭɫɨɦ Rɛ = 26,18 ɦ ɢ ɜɵɫɨɬɨɣ hɛ = hɚ + Rɛ = 10 + 26,18 = 36,18 ɦ. Ɂɚ ɧɚɱɚɥɨ ɡɨɧɵ, 

ɨɝɪɚɧɢɱɟɧɧɨɣ ɇɄɉɊ ɝɚɡɨɜ, ɩɪɢɧɢɦɚɸɬ ɜɧɟɲɧɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɟɦɤɨɫɬɢ. 

ゐ.2 ぜñöÜÑ ëíïôñöí ëí£½ñëÜç £ÜÖ, ÜÇëíÖóôñÖÖ▲ê ぞとぢづ Çí£Üç ó äíëÜç, äëó íçíëóúÖÜ½ äÜïöÜä¿ñÖóó ÇÜë0ôóê 

Çí£Üç ó äíëÜç ÖñÖíÇëñö▲ê ¿ñÇ¡ÜçÜïä¿í½ñÖ　0àóêï　 ¢óÑ¡Üïöñú ç äÜ½ñàñÖóñ 
ɇɢɠɟɩɪɢɜɟɞɟɧɧɵɟ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɫɥɭɱɚɹ 100 m / (ρɝ,ɩVɫɜ)< 0,5 ɋɇɄɉɊ [ɋɇɄɉɊ  - ɧɢɠɧɢɣ 

ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɣ ɩɪɟɞɟɥ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ ɝɨɪɸɱɟɝɨ ɝɚɡɚ ɢɥɢ ɩɚɪɚ, % (ɨɛ.)] ɢ ɩɨɦɟɳɟɧɢɣ ɜ ɮɨɪɦɟ 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɫ ɨɬɧɨɲɟɧɢɟɦ ɞɥɢɧɵ ɤ ɲɢɪɢɧɟ ɧɟ ɛɨɥɟɟ 5. 

Ȼ.2.1 Ɋɚɫɫɬɨɹɧɢɹ XɇɄɉɊ , YɇɄɉɊ ɢ ZɇɄɉɊ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɚɦ 
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ɝɞɟ Ʉ1 - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1,1314 ɞɥɹ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɢ 1,1958 ɞɥɹ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ 
ɠɢɞɤɨɫɬɟɣ; 

Ʉ2 - ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 1 ɞɥɹ ɝɨɪɸɱɢɯ ɝɚɡɨɜ; 

3600

T
K 2 =  ɞɥɹ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɠɢɞɤɨɫɬɟɣ; 

Ʉ - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,0253 ɞɥɹ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɨɞɜɢɠɧɨɫɬɢ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ; 

0,02828 ɞɥɹ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɩɪɢ ɩɨɞɜɢɠɧɨɫɬɢ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ; 0,04714 ɞɥɹ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɠɢɞɤɨɫɬɟɣ ɩɪɢ 

ɨɬɫɭɬɫɬɜɢɢ ɩɨɞɜɢɠɧɨɫɬɢ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɢ 0,3536 ɞɥɹ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɠɢɞɤɨɫɬɟɣ ɩɪɢ ɩɨɞɜɢɠɧɨɫɬɢ 

ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ; 

h — ɜɵɫɨɬɚ ɩɨɦɟɳɟɧɢɹ, ɦ.  δ, l, b ɢ C0 ɩɪɢɜɟɞɟɧɵ ɜ Ⱥ.2.3. 

ɉɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɹɯ ɥɨɝɚɪɢɮɦɨɜ ɪɚɫɫɬɨɹɧɢɹ XɇɄɉɊ , YɇɄɉɊ ɢ ZɇɄɉɊ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦɢ 0.  

Ȼ.2.2 Ɋɚɞɢɭɫ Rɛ ɢ ɜɵɫɨɬɭ Zɛ, ɦ, ɡɨɧɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɇɄɉɊ ɝɚɡɨɜ ɢ ɩɚɪɨɜ, ɜɵɱɢɫɥɹɸɬ ɢɫɯɨɞɹ ɢɡ ɡɧɚɱɟɧɢɣ XɇɄɉɊ , YɇɄɉɊ 

ɢ ZɇɄɉɊ  ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɡɧɚɱɢɦɨɫɬɢ Q. 

ɉɪɢ ɷɬɨɦ Rɛ > XɇɄɉɊ , Rɛ > YɇɄɉɊ ɢ Zɛ > h + Rɛ ɞɥɹ ȽȽ ɢ Zɛ > ZɇɄɉɊ ɞɥɹ Ʌȼɀ (h — ɜɵɫɨɬɚ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɭɩɥɟɧɢɹ ɝɚɡɚ 
ɨɬ ɩɨɥɚ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ȽȽ ɬɹɠɟɥɟɟ ɜɨɡɞɭɯɚ ɢ ɨɬ ɩɨɬɨɥɤɚ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ȽȽ ɥɟɝɱɟ ɜɨɡɞɭɯɚ, ɦ). 

Ⱦɥɹ ȽȽ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɡɨɧɚ, ɨɝɪɚɧɢɱɟɧɧɚɹ ɇɄɉɊ ɝɚɡɨɜ, ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɰɢɥɢɧɞɪ ɫ ɨɫɧɨɜɚɧɢɟɦ ɪɚɞɢɭɫɨɦ Rɛ ɢ 

ɜɵɫɨɬɨɣ hɛ = 2 Rɛ ɩɪɢ Rɛ ≤ h, hɛ = h + Rɛ ɩɪɢ Rɛ > h, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɪɚɫɩɨɥɨɠɟɧ ɢɫɬɨɱɧɢɤ ɜɨɡɦɨɠɧɨɝɨ ɜɵɞɟɥɟɧɢɹ ȽȽ. 

Ⱦɥɹ Ʌȼɀ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɡɨɧɚ, ɨɝɪɚɧɢɱɟɧɧɚɹ ɇɄɉɊ ɩɚɪɨɜ, ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɰɢɥɢɧɞɪ ɫ ɨɫɧɨɜɚɧɢɟɦ ɪɚɞɢɭɫɨɦ Rɛ ɢ 

ɜɵɫɨɬɨɣ Zɛ = ZɇɄɉɊ ɜɵɫɨɬɟ ɢɫɬɨɱɧɢɤɚ ɩɚɪɨɜ Ʌȼɀ h < ZɇɄɉɊ ɢ  Zɛ = h + ZɇɄɉɊ ɩɪɢ h ≥ ZɇɄɉɊ. Ɂɚ ɧɚɱɚɥɨ ɨɬɫɱɟɬɚ ɩɪɢɧɢɦɚɸɬ 



ɜɧɟɲɧɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɚɩɩɚɪɚɬɨɜ, ɭɫɬɚɧɨɜɨɤ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɬ. ɩ. 

Ȼ.2.3 ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɡɧɚɱɟɧɢɹ ɪɚɫɫɬɨɹɧɢɣ XɇɄɉɊ , YɇɄɉɊ ɢ ZɇɄɉɊ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,3 ɦ ɞɥɹ ȽȽ ɢ Ʌȼɀ. 

ぢëó½ñë▲ 

1. Ɉɩɪɟɞɟɥɢɬɶ ɪɚɡɦɟɪɵ ɡɨɧɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɇɄɉɊ ɩɚɪɨɜ, ɨɛɪɚɡɭɸɳɟɣɫɹ ɩɪɢ ɚɜɚɪɢɣɧɨɣ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɚɩɩɚɪɚɬɚ ɫ 
ɚɰɟɬɨɧɨɦ, ɩɪɢ ɪɚɛɨɬɚɸɳɟɣ ɢ ɧɟɪɚɛɨɬɚɸɳɟɣ ɨɛɳɟɨɛɦɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ   
ȼ ɰɟɧɬɪɟ ɩɨɦɟɳɟɧɢɹ ɪɚɡɦɟɪɨɦ 40 ɯ 40 ɦ ɢ ɜɵɫɨɬɨɣ hɩ = 3 ɦ ɭɫɬɚɧɨɜɥɟɧ ɚɩɩɚɪɚɬ ɫ ɚɰɟɬɨɧɨɦ. Ⱥɩɩɚɪɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɰɢɥɢɧɞɪ ɫ ɨɫɧɨɜɚɧɢɟɦ ɞɢɚɦɟɬɪɨɦ da = 0,5 ɦ ɢ ɜɵɫɨɬɨɣ ha = 1 ɦ, ɜ ɤɨɬɨɪɨɦ ɫɨɞɟɪɠɢɬɫɹ 25 ɤɝ ɚɰɟɬɨɧɚ. Ɋɚɫɱɟɬɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɦɟɳɟɧɢɢ tp = 30 °ɋ. ɉɥɨɬɧɨɫɬɶ ɩɚɪɨɜ ɚɰɟɬɨɧɚ ρɚ ɩɪɢ tɪ ɪɚɜɧɚ 2,33 ɤɝ/ɦ3. Ⱦɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ 
ɚɰɟɬɨɧɚ pɧ ɩɪɢ tɪ ɪɚɜɧɨ 37,73 ɤɉɚ. ɇɢɠɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɣ ɩɪɟɞɟɥ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ ɋɇɄɉɊ = 2,7 % (ɨɛ.). ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɚɩɩɚɪɚɬɚ ɜ ɩɨɦɟɳɟɧɢɟ ɩɨɫɬɭɩɢɬ 25 ɤɝ ɩɚɪɨɜ ɚɰɟɬɨɧɚ ɡɚ ɜɪɟɦɹ ɢɫɩɚɪɟɧɢɹ Ɍ = 208 ɫ. ɉɪɢ 

ɪɚɛɨɬɚɸɳɟɣ ɨɛɳɟɨɛɦɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɩɨɞɜɢɠɧɨɫɬɶ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɜ ɩɨɦɟɳɟɧɢɢ υ = 0,1 ɦ/ɫ. 
Ɋɚɫɱɟɬ 
Ⱦɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɨɬɤɥɨɧɟɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɣ δ ɩɪɢ ɭɪɨɜɧɟ ɡɧɚɱɢɦɨɫɬɢ Q = 0,05 ɛɭɞɭɬ ɪɚɜɧɵ: 1,27 — ɩɪɢ 

ɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ; 1,25 — ɩɪɢ ɧɟɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ (υ = 0). ɉɪɟɞɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɣ ɦɧɨɠɢɬɟɥɶ ɋ0 ɛɭɞɟɬ 
ɪɚɜɟɧ: 

ɩɪɢ ɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ 

933
38403323637

10025
3637

VC

100mɋɋ
460460

ɫɜɚɧ
ɧ0 ,

,,
,

,,

=⎟⎠
⎞⎜⎝

⎛
⋅⋅

⋅=⎟⎟⎠
⎞⎜⎜⎝

⎛
ρ= % (ɨɛ.), 

ɋɧ = 100ɪɧ /ɪ0 = 100 · 37,73/101 = 37,36 % (ɨɛ.), 

Vɫɜ = 0,8 Vɩ = 0,8 · 40 · 40 · 3 = 3840 ɦ3; 

ɩɪɢ ɧɟɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ 

025
38403323637

10025
3637

VC

100mɋɋ
410410

ɫɜɚɧ
ɧ0 ,

,,
,

,,

=⎟⎠
⎞⎜⎝

⎛
⋅⋅

⋅=⎟⎟⎠
⎞⎜⎜⎝

⎛
ρ= % (ɨɛ.). 

Ɋɚɫɫɬɨɹɧɢɹ XɇɄɉɊ , YɇɄɉɊ ɢ ZɇɄɉɊ ɫɨɫɬɚɜɹɬ: 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɚɰɟɬɨɧɚ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɡɨɧɚ, ɨɝɪɚɧɢɱɟɧɧɚɹ ɇɄɉɊ ɩɚɪɨɜ, ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɰɢɥɢɧɞɪ ɫ 
ɨɫɧɨɜɚɧɢɟɦ ɪɚɞɢɭɫɨɦ Rɛ ɢ ɜɵɫɨɬɨɣ Zɛ = hɚ+ZɇɄɉɊ, ɬɚɤ ɤɚɤ hɚ > ZHKHP, ɩɪɢ ɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ 

Zɛ = 1 + 0,2 = 1,2 ɦ, Rɛ = 9,01 ɦ; 

ɩɪɢ ɧɟɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ 

Zɛ = 1 + 0,03 = 1,03 ɦ, Rɛ = 10,56 ɦ.  

Ɂɚ ɧɚɱɚɥɨ ɨɬɫɱɟɬɚ ɩɪɢɧɢɦɚɸɬ ɜɧɟɲɧɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɚɩɩɚɪɚɬɚ. 
2. Ɉɩɪɟɞɟɥɢɬɶ ɪɚɡɦɟɪɵ ɡɨɧɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɇɄɉɊ ɝɚɡɨɜ, ɨɛɪɚɡɭɸɳɟɣɫɹ ɩɪɢ ɚɜɚɪɢɣɧɨɣ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɝɚɡɨɜɨɝɨ 

ɛɚɥɥɨɧɚ ɫ ɦɟɬɚɧɨɦ, ɩɪɢ ɪɚɛɨɬɚɸɳɟɣ ɢ ɧɟɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ɇɚ ɩɨɥɭ ɩɨɦɟɳɟɧɢɹ ɪɚɡɦɟɪɨɦ 13 ɯ 13 ɦ ɢ ɜɵɫɨɬɨɣ Hɩ = 3 ɦ ɧɚɯɨɞɢɬɫɹ ɛɚɥɥɨɧ ɫ 0,28 ɤɝ ɦɟɬɚɧɚ. Ƚɚɡɨɜɵɣ ɛɚɥɥɨɧ ɢɦɟɟɬ 

ɜɵɫɨɬɭ hɛ = 1,5 ɦ. Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɦɟɳɟɧɢɢ tɪ = 30 °ɋ. ɉɥɨɬɧɨɫɬɶ ɦɟɬɚɧɚ ρɦ ɩɪɢ tɪ ɪɚɜɧɚ 0,645 ɤɝ/ɦ3. ɇɢɠɧɢɣ 

ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɣ ɩɪɟɞɟɥ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ ɦɟɬɚɧɚ ɋɇɄɉɊ = 5,28 % (ɨɛ.). ɉɪɢ ɪɚɛɨɬɚɸɳɟɣ ɨɛɳɟɨɛɦɟɧɧɨɣ 

ɜɟɧɬɢɥɹɰɢɢ ɩɨɞɜɢɠɧɨɫɬɶ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɜ ɩɨɦɟɳɟɧɢɢ υ = 0,1 ɦ/ɫ. 
Ɋɚɫɱɟɬ 
Ⱦɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɪɢ ɭɪɨɜɧɟ ɡɧɚɱɢɦɨɫɬɢ Q = 0,05 ɛɭɞɭɬ ɪɚɜɧɵ: 1,37 ɩɪɢ ɪɚɛɨɬɚɸɲɟɣ 

ɜɟɧɬɢɥɹɰɢɢ; 1,38 ɩɪɢ ɧɟɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ (υ = 0).  

ɉɪɟɞɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɣ ɦɧɨɠɢɬɟɥɶ ɋ0 ɛɭɞɟɬ ɪɚɜɟɧ: 

ɩɪɢ ɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ 
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ɩɪɢ ɧɟɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ 
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Ɋɚɫɫɬɨɹɧɢɹ XɇɄɉɊ , YɇɄɉɊ ɢ ZɇɄɉɊ ɫɨɫɬɚɜɹɬ: 
ɩɪɢ ɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ 
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ɫɥɟɞɨɜɚɬɟɥɶɧɨ  XɇɄɉɊ , YɇɄɉɊ ɢ ZɇɄɉɊ = 0; 

ɩɪɢ ɧɟɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɦɟɬɚɧɚ ɩɪɢ ɧɟɪɚɛɨɬɚɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɡɨɧɚ, ɨɝɪɚɧɢɱɟɧɧɚɹ ɇɄɉɊ ɝɚɡɨɜ, ɛɭɞɟɬ 
ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɰɢɥɢɧɞɪ ɫ ɨɫɧɨɜɚɧɢɟɦ ɪɚɞɢɭɫɨɦ Rɛ = 3,34 ɦ ɢ ɜɵɫɨɬɨɣ hɛ = h + Rɛ = 3 + 3,34 = 6,34 ɦ. ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ 
hɛ ɪɚɫɱɟɬɧɨɟ ɛɨɥɶɲɟ ɜɵɫɨɬɵ ɩɨɦɟɳɟɧɢɹ hɩ = 3 ɦ, ɡɚ ɜɵɫɨɬɭ ɡɨɧɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɇɄɉɊ ɝɚɡɨɜ, ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ 
ɩɨɦɟɳɟɧɢɹ hɛ = 3 ɦ. 

 

ɉɊИɅɈɀȿɇИȿ ȼ 

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
ぜぎどだが づんでぶぎどん ごぞどぎぞでごゑぞだでどご どぎぢずだゑだゎだ ごげずばぶぎぞごé ぢづご ぢだぐんづんび ぢづだずごゑだゑ ずゑぐ ご 

ゎぐ 

 

ȼ. 1 ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ q, ɤȼɬ/ɦ2, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
q = Ef · Fq · τ,                                            (B.1) 

ɝɞɟ Ef — ɫɪɟɞɧɟɩɨɜɟɪɯɧɨɫɬɧɚɹ ɩɥɨɬɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɥɚɦɟɧɢ, ɤȼɬ/ɦ2; 

Fq — ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɥɭɱɟɧɧɨɫɬɢ; τ — ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɭɫɤɚɧɢɹ ɚɬɦɨɫɮɟɪɵ. 

ȼ.2 Ef ɩɪɢɧɢɦɚɸɬ ɧɚ ɨɫɧɨɜɟ ɢɦɟɸɳɢɯɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ. Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɠɢɞɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɬɨɩɥɢɜ 
ɭɤɚɡɚɧɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ ȼ. 1. 

 

Ɍɚɛɥɢɰɚ B.1— ɋɪɟɞɧɟɩɨɜɟɪɯɧɨɫɬɧɚɹ ɩɥɨɬɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɥɚɦɟɧɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ ɨɱɚɝɚ ɢ 

ɭɞɟɥɶɧɚɹ ɦɚɫɫɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɠɢɞɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɬɨɩɥɢɜ 
 

Ɍɨɩɥɢɜɨ Ef, ɤȼɬ/ɦ2, ɩɪɢ d, ɦ ɬ, ɤɝ/(ɦ2 · ɫ) 
 10 20 30 40 50  

ɋɉȽ (ɦɟɬɚɧ)  220  180  150  130  120  0,08  

ɋɍȽ (ɩɪɨɩɚɧ-ɛɭɬɚɧ) 80 63 50 43 40 0,1 

Ȼɟɧɡɢɧ 60 47 35 28 25 0,06 

Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ 40 32 25 21 18 0,04 

ɇɟɮɬɶ 25 19 15 12 10 0,04 

ɉɪɢɦɟɱɚɧɢɟ— Ⱦɥɹ ɞɢɚɦɟɬɪɨɜ ɨɱɚɝɚ ɦɟɧɟɟ 10 ɦ ɢɥɢ ɛɨɥɟɟ 50 ɦ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ Ef  ɬɚɤɨɣ 

ɠɟ, ɤɚɤ ɢ ɞɥɹ ɨɱɚɝɨɜ ɞɢɚɦɟɬɪɨɦ 10 ɦ ɢ 50 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɞɨɩɭɫɤɚɟɬɫɹ  Ef ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɨɣ 100 ɤȼɬ/ɦ2 ɞɥɹ ɋɍȽ, 40 ɤȼɬ/ɦ2 ɞɥɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 
8.3 Ɋɚɫɫɱɢɬɵɜɚɸɬ ɷɮɮɟɤɬɢɜɧɵɣ ɞɢɚɦɟɬɪ ɩɪɨɥɢɜɚ d, ɦ, ɩɨ ɮɨɪɦɭɥɟ 

π= S4
d ,                                                    (ȼ.2) 

ɝɞɟ S — ɩɥɨɳɚɞɶ ɩɪɨɥɢɜɚ, ɦ2. 

8.4 Ɋɚɫɫɱɢɬɵɜɚɸɬ ɜɵɫɨɬɭ ɩɥɚɦɟɧɢ ɇ, ɦ, ɩɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ ɬ — ɭɞɟɥɶɧɚɹ ɦɚɫɫɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤɝ/(ɦ · ɫ); ρɜ — ɩɥɨɬɧɨɫɬɶ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3; 

g— ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɪɚɜɧɨɟ 9,81 ɦ/ɫ2. 

8.5 Ɉɩɪɟɞɟɥɹɸɬ ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɥɭɱɟɧɧɨɫɬɢ Fq ɩɨ ɮɨɪɦɭɥɟ 
2
H

2
Vq FFE += ,                                       (ȼ.4) 
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ɝɞɟ Ⱥ = (h2 + 2
1S + 1) / 2S1 , (ȼ.6) 

Sl = 2r/d (r— ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɰɟɧɬɪɚ ɩɪɨɥɢɜɚ ɞɨ ɨɛɥɭɱɚɟɦɨɝɨ ɨɛɴɟɤɬɚ),  (ȼ. 7) 

h = 2H/d;                                            (B.8) 
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B = ( 1+S2 ) / ( 2S ),                                         (B.10)  

B.6 Ɉɩɪɟɞɟɥɹɸɬ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɭɫɤɚɧɢɹ ɚɬɦɨɫɮɟɪɵ τ ɩɨ ɮɨɪɦɭɥɟ τ = exp[ -7,0 · 10 -4 ( r - 0,5 d)]               (B.11) 

ぢëó½ñë — Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɨɬ ɩɨɠɚɪɚ ɩɪɨɥɢɜɚ ɛɟɧɡɢɧɚ ɩɥɨɳɚɞɶɸ 300 ɦ2 ɧɚ ɪɚɫɫɬɨɹɧɢɢ 40 ɦ ɨɬ ɰɟɧɬɪɚ 
ɩɪɨɥɢɜɚ. 
Ɋɚɫɱɟɬ  
Ɉɩɪɟɞɟɥɹɟɦ ɷɮɮɟɤɬɢɜɧɵɣ ɞɢɚɦɟɬɪ ɩɪɨɥɢɜɚ d ɩɨ ɮɨɪɦɭɥɟ (ȼ. 2) 

5191433004d ,,/ ≈⋅= ɦ. 

ɇɚɯɨɞɢɦ ɜɵɫɨɬɭ ɩɥɚɦɟɧɢ ɩɨ ɮɨɪɦɭɥɟ (ȼ.3), ɩɪɢɧɢɦɚɹ 
ɬ = 0,06 ɤɝ / (ɦ2 · ɫ), g = 9,81 ɦ/ɫ2 ɢ ρɜ = 1,2 ɤɝ/ɦ3: 
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ɇɚɯɨɞɢɦ ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɥɭɱɟɧɧɨɫɬɢ Fq ɩɨ ɮɨɪɦɭɥɚɦ (ȼ.4) — (ȼ. 10), ɩɪɢɧɢɦɚɹ r = 40 ɦ: 

h = 2 · 26,5 / 19,5 = 2,72, 

S1 =2 · 40 / 19,5= 4,10,  

Ⱥ = (2,722 + 4,102 + 1) / (2 · 4,1) = 3,08, 

B = (1 + 4,12) / (2 · 4,1) =2,17, 
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q =+=  

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɭɫɤɚɧɢɹ ɚɬɦɨɫɮɟɪɵ ɬ ɩɨ ɮɨɪɦɭɥɟ (ȼ. 11)  τ = exp [ - 7,0 · 10 -4 (40 - 0,5 · 19,5 )] =  0,979. 

ɇɚɯɨɞɢɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ q ɩɨ ɮɨɪɦɭɥɟ (ȼ.1), ɩɪɢɧɢɦɚɹ ȿf= 47 ɤȼɬ/ɦ2 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 

ȼ. 1: 

q = 47 · 0,0324 · 0,979 = 1,5 ɤȼɬ/ɦ2. 

 

ɉɊИɅɈɀȿɇИȿ Ƚ  

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
 

ぜぎどだが づんでぶぎどん づんげぜぎづだゑ げだぞ づんでぢづだでどづんぞぎぞごé だゐずんとん ゎだづùぶごび ゎんげだゑ ご ぢんづだゑ ぢづご 

んゑんづごご 

ゎ.1 でÜàÖÜïöá ½ñöÜÑí 

ȼ ɧɚɫɬɨɹɳɟɦ ɩɪɢɥɨɠɟɧɢɢ ɭɫɬɚɧɨɜɥɟɧ ɩɨɪɹɞɨɤ ɪɚɫɱɟɬɚ ɢɡɦɟɧɟɧɢɹ ɜɨ ɜɪɟɦɟɧɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɚɡɚ ɜ ɨɛɥɚɤɟ ɩɪɢ 

ɦɝɧɨɜɟɧɧɨɦ ɜɵɛɪɨɫɟ ɢ ɧɟɩɪɟɪɵɜɧɨɦ ɢɫɬɟɱɟɧɢɢ ɫɠɢɠɟɧɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ (ɋɍȽ), ɩɥɨɬɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɛɨɥɶɲɟ 
ɩɥɨɬɧɨɫɬɢ ɜɨɡɞɭɯɚ. 



Ƚ.1.1 Ɇɝɧɨɜɟɧɧɵɣ ɜɵɛɪɨɫ ɋɍȽ 

Ƚ. 1.1.1 Ɇɝɧɨɜɟɧɧɵɣ ɜɵɛɪɨɫ ɋɍȽ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɢ ɪɟɡɟɪɜɭɚɪɚ ɢɥɢ ɢɧɨɝɨ ɚɩɩɚɪɚɬɚ, ɜ ɤɨɬɨɪɨɦ 

ɋɍȽ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. 

Ɂɚ ɫɱɟɬ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɋɍȽ ɟɝɨ ɦɚɫɫɨɜɚɹ ɞɨɥɹ δ ɦɝɧɨɜɟɧɧɨ ɢɫɩɚɪɹɟɬɫɹ, ɨɛɪɚɡɭɹ ɫ ɤɚɩɟɥɶɤɚɦɢ ɠɢɞɤɨɫɬɢ ɨɛɥɚɤɨ 
ɚɷɪɨɡɨɥɹ. Ɂɚ ɫɱɟɬ ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɟɣ ɜɢɯɪɟɜɵɯ ɩɨɬɨɤɨɜ ɩɪɨɢɫɯɨɞɢɬ ɛɵɫɬɪɨɟ ɜɨɜɥɟɱɟɧɢɟ ɜ ɨɛɥɚɤɨ ɜɨɡɞɭɯɚ ɢ ɛɵɫɬɪɨɟ 
ɢɫɩɚɪɟɧɢɟ ɨɫɬɚɜɲɟɣɫɹ ɱɚɫɬɢ ɋɍȽ. 

Ɇɚɫɫɭ ɜɨɡɞɭɯɚ Ɇɚ0, ɤɝ, ɦɝɧɨɜɟɧɧɨ ɜɨɜɥɟɤɚɸɳɭɸɫɹ ɜ ɨɛɥɚɤɨ ɞɥɹ ɬɚɤɨɝɨ ɢɫɩɚɪɟɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
Ɇɚ0 = ( l - δ) MgLg / ( Cp.a ( Ta - Tg ) + XwLw),                         (Ƚ.1) 

ɝɞɟ Ɇg — ɦɚɫɫɚ ɜɵɛɪɨɲɟɧɧɨɝɨ ɋɍȽ, ɤɝ; 
ɋɪ.a — ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ, Ⱦɠ/(ɤɝ·Ʉ); 

Lg — ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɋɍȽ, Ⱦɠ/ɤɝ; 
Ta — ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, Ʉ; 

Ɍg  — ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɋɍȽ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ, Ʉ; 

ɏw — ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɜɨɞɹɧɵɯ ɩɚɪɨɜ ɜ ɜɨɡɞɭɯɟ; 
Lw — ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɵ, Ⱦɠ/ɤɝ.  δ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ δ = 1 - ɟɯɪ (- ɋp.g (Ta - Tg) / Lg),                              (Ƚ.2) 

ɝɞɟ Cp.g — ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɋɍȽ, Ⱦɠ/(ɤɝ · Ʉ). 

Ƚ. 1.1.2 ɉɪɢɧɢɦɚɸɬ, ɱɬɨ ɨɛɪɚɡɨɜɚɜɲɟɟɫɹ ɨɛɥɚɤɨ ɞɪɟɣɮɭɟɬ ɩɨ ɜɟɬɪɭ ɫɨ ɫɤɨɪɨɫɬɶɸ vd = 0,6νɜ (νɜ — ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ) ɢ 

ɢɦɟɟɬ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɮɨɪɦɭ ɰɢɥɢɧɞɪɚ, ɜɵɫɨɬɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ ɟɝɨ ɪɚɞɢɭɫɭ. ɋ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɜɵɫɨɬɚ ɨɛɥɚɤɚ 
ɭɦɟɧɶɲɚɟɬɫɹ, ɚ ɪɚɞɢɭɫ ɪɚɫɬɟɬ. 
ɂɡɦɟɧɟɧɢɟ ɜɨ ɜɪɟɦɟɧɢ ɪɚɞɢɭɫɚ, ɜɵɫɨɬɵ ɨɛɥɚɤɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɚɡɚ ɜ ɧɟɦ ɜ ɷɬɨɣ ɮɚɡɟ (ɧɚɡɵɜɚɟɦɨɣ ɮɚɡɨɣ ɩɚɞɟɧɢɹ) 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɪɟɲɟɧɢɹ ɦɟɬɨɞɨɦ Ɋɭɧɝɟ-Ʉɭɬɬɚ (ɪɟɚɥɢɡɨɜɚɧɧɵɦ ɜ ɜɢɞɟ ɫɬɚɧɞɚɪɬɧɨɣ ɩɪɨɝɪɚɦɦɵ ɧɚ ɗȼɆ) ɫɢɫɬɟɦɵ 

ɨɛɵɤɧɨɜɟɧɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ: 

dMa / dt = ρa π r
2
 a2 a3 νɜ Ri

-1
 + 2 ρa ɚ1 (dr / dt) π r h, 

dT / dt =((dMa / dt) Cp.a ( Ta - T ) + π r
2 
( Tgr - T )

1,333
 ) / ( Ma Cp.a + Mg Cp.g ) ,              (Ƚ.Ɂ) 

dr / dt = a4 (gh (ρg.a - ρa) / ρg.a) 
0,5

, 

ɝɞɟ Ma — ɦɚɫɫɚ ɜɨɡɞɭɯɚ ɜ ɨɛɥɚɤɟ, ɤɝ; ρa — ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3; 

r — ɪɚɞɢɭɫ ɨɛɥɚɤɚ, ɦ; 

ɚ1, a2, a3, a4 — ɤɨɷɮɮɢɰɢɟɧɬɵ ( ɚ1 = 0,7, ɚ2 = 0,5, a4 = 1,07, a3 = 0,3 ɞɥɹ ɤɥɚɫɫɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ Ⱥ—ȼ (ɤɥɚɫɫɵ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɞɚɧɵ ɩɨ ɉɚɫɤɭɢɥɥɭ, ɬɚɛɥɢɰɚ Ƚ.1); 0,24 — ɞɥɹ ɋ—ȼ; 0,16 — ɞɥɹ E—F); 

Ri — ɱɢɫɥɨ Ɋɢɱɚɪɞɫɨɧɚ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ  
Ri = (5,88 h

0,48
 g / ( a3

2
 νɜ2 )) ( ρg.a - ρa ) / ρa ; 

h — ɜɵɫɨɬɚ ɨɛɥɚɤɚ, ɦ; 

Ɍ— ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɥɚɤɚ. Ʉ; 

Ɍgr — ɬɟɦɩɟɪɚɬɭɪɚ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ʉ; ρg.a  — ɩɥɨɬɧɨɫɬɶ ɩɚɪɨɜɨɡɞɭɲɧɨɝɨ ɨɛɥɚɤɚ, ɤɝ/ɦ3. 

 

Ɍɚɛɥɢɰɚ Ƚ.1— Ʉɥɚɫɫɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫɮɟɪɵ ɩɨ ɉɚɫɤɭɢɥɥɭ 
 

Ʉɥɚɫɫ ɩɨ ɉɚɫɤɭɢɥɥɭ Ɍɢɩɢɱɧɚɹ ɫɤɨɪɨɫɬɶ 
ɜɟɬɪɚ, ɦ/ɫ 

Ɉɩɢɫɚɧɢɟ ɩɨɝɨɞɵ ȼɟɪɬɢɤɚɥɶɧɵɣ ɝɪɚɞɢɟɧɬ 
ɬɟɦɩɟɪɚɬɭɪɵ, Ʉ/ɦ 

Ⱥ 1 Ȼɟɡɨɛɥɚɱɧɨ >>>0,01 

ȼ 2 ɋɨɥɧɟɱɧɨ ɢ ɬɟɩɥɨ >>0,01 

ɋ 5 ɉɟɪɟɦɟɧɧɚɹ ɨɛɥɚɱɧɨɫɬɶ ɜ 
ɬɟɱɟɧɢɟ ɞɧɹ 

>0,01 

D 5 Ɉɛɥɚɱɧɵɣ ɞɟɧɶ ɢɥɢ ɨɛɥɚɱɧɚɹ 
ɧɨɱɶ 

≈0,01 

ȿ 3 ɉɟɪɟɦɟɧɧɚɹ ɨɛɥɚɱɧɨɫɬɶ ɜ 
ɬɟɱɟɧɢɟ ɧɨɱɢ 

<0,01 

F 2 əɫɧɚɹ ɧɨɱɶ ɂɧɜɟɪɫɢɹ 
(ɨɬɪɢɰɚɬɟɥɶɧɵɣ 

ɝɪɚɞɢɟɧɬ) 
 

Ɋɟɲɟɧɢɟɦ ɫɢɫɬɟɦɵ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɭɪɚɜɧɟɧɢɣ ɹɜɥɹɸɬɫɹ ɡɚɜɢɫɢɦɨɫɬɢ  

Ma = Ma(t), Ɍ= Ɍ(t), r= r(t).  

Ⱦɥɹ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ρg.a = (Ma  + Mg ) / (Ma / ρa + Mg / ρg ) ( Ta / T ).                           (Ƚ.4) 

ȼ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ  ɨɤɨɧɱɚɧɢɹ ɮɚɡɵ ɩɚɞɟɧɢɹ ɩɪɢɧɢɦɚɸɬ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ: 
(ρg.a - ρa ) / ρg.a  < 10

-3
 .                                   (Ƚ.5) 

Ɂɚɜɢɫɢɦɨɫɬɶ h = h(t) ɧɚɯɨɞɢɦ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ 



h(t)=(Ma / ρa + Mg /ρg ) (T /Ta )( 1/(π r(t)
2
).                              (Ƚ.6) 

Ƚ. 1.1.3 Ʉɨɝɞɚ ɩɥɨɬɧɨɫɬɶ ɩɚɪɨɜɨɡɞɭɲɧɨɝɨ ɨɛɥɚɤɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɥɨɬɧɨɫɬɢ ɜɨɡɞɭɯɚ (ɬ. ɟ. ɩɨɫɥɟ 
ɨɤɨɧɱɚɧɢɹ ɮɚɡɵ ɩɚɞɟɧɢɹ), ɟɝɨ ɞɜɢɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɮɚɡɚ ɩɚɫɫɢɜɧɨɣ ɞɢɫɩɟɪɫɢɢ ɢ ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɨɰɟɫɫɚɦɢ 

ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ. 

Ʉɨɧɰɟɧɬɪɚɰɢɸ ɝɚɡɚ ɜ ɬɨɱɤɟ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ (ɯ, ɭ, z) ɜ ɮɚɡɟ ɩɚɫɫɢɜɧɨɣ ɞɢɫɩɟɪɫɢɢ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɮɨɪɦɭɥɵ 
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ɝɞɟ σy, σz — ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɨɬɤɥɨɧɟɧɢɹ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɜɟɥɢɱɢɧɵ xc - x0 ; 

ɯc — ɤɨɨɪɞɢɧɚɬɚ ɰɟɧɬɪɚ ɨɛɥɚɤɚ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɜɟɬɪɚ, ɦ  

x0 — ɤɨɨɪɞɢɧɚɬɚ ɬɨɱɤɢ ɨɤɨɧɱɚɧɢɹ ɮɚɡɵ ɩɚɞɟɧɢɹ, ɦ; σy (xc - x0); σz (xc - x0) ɡɚɜɢɫɹɬ ɨɬ ɤɥɚɫɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨ ɉɚɫɤɭɢɥɥɭ.  
ɉɪɢ xc = x0 ɩɪɢɧɢɦɚɟɬɫɹ σy0 = r / 2,14, σz0 = h / 2,14; 

ɩɪɢ xc > x0 );( 0c
2
y

2
0y

2
y xx −σ+σ=σ );( 0c

2
z

2
0z

2
z xx −σ+σ=σ  

Ƚ.1.2 ɇɟɩɪɟɪɵɜɧɨɟ ɢɫɬɟɱɟɧɢɟ ɋɍȽ 

Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɢɫɬɟɱɟɧɢɹ ɋɍȽ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ ɢɥɢ ɢɧɵɯ ɚɩɩɚɪɚɬɨɜ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɪɟɡɭɥɶɬɢɪɭɸɳɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɝɚɡɚ ɜ ɩɚɪɨɜɨɡɞɭɲɧɨɦ ɨɛɥɚɤɟ ɹɜɥɹɟɬɫɹ ɫɭɦɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɬ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɝɚɡɨɜɵɯ 
ɨɛɴɟɦɨɜ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ Q = ɬ· τ j,— ɦɚɫɫɚ ɋɍȽ ɜ j-ɦ ɷɥɟɦɟɧɬɚɪɧɨɦ ɨɛɴɟɦɟ, ɤɝ; 
ɬ — ɦɚɫɫɨɜɚɹ ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɋɍȽ, ɤɝ/ɫ;  
xj— ɤɨɨɪɞɢɧɚɬɚ ɰɟɧɬɪɚ j-ɝɨ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɨɛɴɟɦɚ, ɦ; 

jj zy
σσ ,  — ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ j-ɦ ɷɥɟɦɟɧɬɚɪɧɨɦ ɨɛɴɟɦɟ, ɦ. 

jj zy
σσ ,  - ɨɩɪɟɞɟɥɹɸɬ ɚɧɚɥɨɝɢɱɧɨ zy σσ ,  ɜ Ƚ. 1.1.3. 

ぢëó½ñë — Ɋɚɫɱɟɬ ɞɢɧɚɦɢɤɢ ɩɚɪɨɜɨɡɞɭɲɧɨɝɨ ɨɛɥɚɤɚ ɜ ɨɬɤɪɵɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɞɢɧɚɦɢɤɢ ɩɚɪɨɜɨɡɞɭɲɧɨɝɨ ɨɛɥɚɤɚ (ɞɜɢɠɟɧɢɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɝɪɚɧɢɰɵ ɨɛɥɚɤɚ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɇɄɉȼ) 

ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɜ ɧɟɤɨɬɨɪɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t0 ɧɚɱɢɧɚɟɬɫɹ ɢɫɬɟɱɟɧɢɟ ɩɪɨɩɚɧɚ ɫ ɦɚɫɫɨɜɨɣ ɫɤɨɪɨɫɬɶɸ 1,3 ɤɝ/ɫ, ɫɤɨɪɨɫɬɶ 
ɜɟɬɪɚ ɫɨɫɬɚɜɥɹɟɬ 1 ɦ/ɫ, ɝɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 0,667 Ʉ/ɦ. 

ɉɪɨɰɟɞɭɪɚ ɪɚɫɱɟɬɚ, ɪɟɚɥɢɡɨɜɚɧɧɚɹ ɧɚ ɉɗȼɆ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɛɥɨɤ-ɫɯɟɦɟ (ɪɢɫɭɧɨɤ Ƚ.1). Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɝɪɚɧɢɰɵ 

ɨɛɥɚɤɚ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɜɪɟɦɟɧɢ t0 + 10 ɫ ɢ t0 + 300 ɫ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ Ƚ.2. 

 



 
 

Ɋɢɫɭɧɨɤ Ƚ. 1 — Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɨɜɨɡɞɭɲɧɨɝɨ ɨɛɥɚɤɚ 



 
t0 — ɜɪɟɦɹ ɧɚɱɚɥɚ ɢɫɬɟɱɟɧɢɹ 

Ɋɢɫɭɧɨɤ Ƚ. 2 — Ƚɪɚɧɢɰɵ ɩɚɪɨɜɨɡɞɭɲɧɨɝɨ ɨɛɥɚɤɚ ɩɨ ɇɄɉȼ ɧɚ ɪɚɡɥɢɱɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ ɨɬ ɧɚɱɚɥɚ ɢɫɬɟɱɟɧɢɹ 
 

ɉɊИɅɈɀȿɇИȿ Ⱦ  

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
 

ぜぎどだが づんでぶぎどん ごぞどぎぞでごゑぞだでどご どぎぢずだゑだゎだ ごげずばぶぎぞごé ご ゑづぎぜぎぞご でばべぎでどゑだゑんぞごé 

«だゎぞぎぞぞだゎだ ぷんづん» 

 

Ⱦ. 1 Ɋɚɫɱɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ» q, ɤȼɬ/ɦ2, ɩɪɨɜɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ 
q = Ef · Fq · τ,                                       (Ⱦ.1) 

ɝɞɟ Ef — ɫɪɟɞɧɟɩɨɜɟɪɯɧɨɫɬɧɚɹ ɩɥɨɬɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɥɚɦɟɧɢ, ɤȼɬ/ɦ2; 

— ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɥɭɱɟɧɧɨɫɬɢ; τ   ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɭɫɤɚɧɢɹ ɚɬɦɨɫɮɟɪɵ. 

Ⱦ.2  Ef ɨɩɪɟɞɟɥɹɸɬ ɧɚ ɨɫɧɨɜɟ ɢɦɟɸɳɢɯɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ Ef  ɪɚɜɧɵɦ 450 

ɤȼɬ/ɦ2. 

Ⱦ.3 Fq  ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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+= , (Ⱦ.2) 

ɝɞɟ ɇ— ɜɵɫɨɬɚ ɰɟɧɬɪɚ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ», ɦ; 

Ds — ɷɮɮɟɤɬɢɜɧɵɣ ɞɢɚɦɟɬɪ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ», ɦ; 

r — ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɛɥɭɱɚɟɦɨɝɨ ɨɛɴɟɤɬɚ ɞɨ ɬɨɱɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɰɟɧɬɪɨɦ «ɨɝɧɟɧɧɨɝɨ 
ɲɚɪɚ», ɦ.  

Ⱦ.4 ɗɮɮɟɤɬɢɜɧɵɣ ɞɢɚɦɟɬɪ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ» Ds ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
Ds =5,33 m 0,327,                              (Ⱦ.3) 

ɝɞɟ ɬ — ɦɚɫɫɚ ɝɨɪɸɱɟɝɨ ɜɟɳɟɫɬɜɚ, ɤɝ. 
Ⱦ.5 H ɨɩɪɟɞɟɥɹɸɬ ɜ ɯɨɞɟ ɫɩɟɰɢɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ H ɪɚɜɧɨɣ Ds/2. 

Ⱦ.6 ȼɪɟɦɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ» ts, ɫ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
ts = 0,92 m 0,303.                                              (Ⱦ.4) 

Ⱦ.7 Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɭɫɤɚɧɢɹ ɚɬɦɨɫɮɟɪɵ ɬ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

τ = ɟɯɪ [-7,0 · 10-4 ( 22 Hr + - Ds / 2)].                          (Ⱦ.5) 

ぢëó½ñë — Ɉɩɪɟɞɟɥɢɬɶ ɜɪɟɦɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ» ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɨɬ ɧɟɝɨ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 500 ɦ ɩɪɢ ɪɚɡɪɵɜɟ ɫɮɟɪɢɱɟɫɤɨɣ ɟɦɤɨɫɬɢ ɫ ɩɪɨɩɚɧɨɦ ɨɛɴɟɦɨɦ 600 ɦ3 ɜ ɨɱɚɝɟ ɩɨɠɚɪɚ. 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
Ɉɛɴɟɦ ɫɮɟɪɢɱɟɫɤɨɣ ɟɦɤɨɫɬɢ 600 ɦ3. ɉɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ 530 ɤɝ/ɦ3. ɋɬɟɩɟɧɶ ɡɚɩɨɥɧɟɧɢɹ ɪɟɡɟɪɜɭɚɪɚ ɠɢɞɤɨɣ ɮɚɡɵ 

80 %. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɛɥɭɱɚɟɦɨɝɨ ɨɛɴɟɤɬɚ ɞɨ ɬɨɱɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɰɟɧɬɪɨɦ «ɨɝɧɟɧɧɨɝɨ 
ɲɚɪɚ» 500 ɦ. 

Ɋɚɫɱɟɬ  



ɇɚɯɨɞɢɦ ɦɚɫɫɭ ɝɨɪɸɱɟɝɨ ɬ ɜ «ɨɝɧɟɧɧɨɦ ɲɚɪɟ» ɩɨ ɮɨɪɦɭɥɟ 
ɬ = Vρ α = 600 · 530 · 0,8 = 2,54 · 105 ɤɝ, 
ɝɞɟ V— ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ, ɦ3 (V =  600 ɦ3); ρ — ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ, ɤɝ/ɦ3 (ρ = 530 ɤɝ/ɦ3); α — ɫɬɟɩɟɧɶ ɡɚɩɨɥɧɟɧɢɹ ɪɟɡɟɪɜɭɚɪɚ (α = 0,8).  

ɉɨ ɮɨɪɦɭɥɟ (Ⱦ.3) ɨɩɪɟɞɟɥɹɟɦ ɷɮɮɟɤɬɢɜɧɵɣ ɞɢɚɦɟɬɪ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ» Ds 

Ds = 5,33 (2,54 · 105)0,327 = 312 ɦ.  

ɉɨ ɮɨɪɦɭɥɟ (Ⱦ.2), ɩɪɢɧɢɦɚɹ H = Ds /2 = 156 ɦ, ɧɚɯɨɞɢɦ ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɥɭɱɟɧɧɨɫɬɢ Fq 
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ɉɨ ɮɨɪɦɭɥɟ (Ⱦ.5) ɧɚɯɨɞɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɭɫɤɚɧɢɹ ɚɬɦɨɫɮɟɪɵ τ: 
τ = ɟɯɪ [-7,0 · 10-4 ( 22 156500 +  - 312/2)] = 0,77.  
ɉɨ ɮɨɪɦɭɥɟ (Ⱦ.1), ɩɪɢɧɢɦɚɹ Ef = 450 ɤȼɬ/ɦ2, ɧɚɯɨɞɢɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ q 

q = 450 · 0,037 · 0,77 = 12,9 ɤȼɬ/ɦ2. 

ɉɨ ɮɨɪɦɭɥɟ (Ⱦ.4) ɨɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ» ts 

ts  = 0,92 (2,54 · 105)0,303 = 40 ɫ. 
 

ɉɊИɅɈɀȿɇИȿ ȿ 

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
 

ぜぎどだが づんでぶぎどん ぢんづんぜぎどづだゑ ゑだずぞぼ がんゑずぎぞごé ぢづご でゎだづんぞごご ゎんげだぢんづだゑだげがばぷぞぼび 

でぜぎでぎざ ゑ だどとづぼどだぜ ぢづだでどづんぞでどゑぎ 

 

ȿ. 1 ɂɫɯɨɞɹ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɰɟɧɚɪɢɹ ɚɜɚɪɢɢ, ɨɩɪɟɞɟɥɹɸɬ ɦɚɫɫɭ ɬ, ɤɝ, ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɢ (ɢɥɢ) ɩɚɪɨɜ, ɜɵɲɟɞɲɢɯ ɜ 
ɚɬɦɨɫɮɟɪɭ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ). 

ȿ.2 ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ∆p, ɤɉɚ, ɪɚɡɜɢɜɚɟɦɨɟ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨɩɚɪɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
)///,( ,, 3

ɩɪ
2660

ɩɪ
330
ɩɪ0 rm5rm3rm80pp ++=∆ , (ȿ. 1) 

ɝɞɟ ɪ0 — ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ, ɤɉɚ (ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦ 101 ɤɉɚ); 
r — ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɰɟɧɬɪɚ ɝɚɡɨɩɚɪɨɜɨɡɞɭɲɧɨɝɨ ɨɛɥɚɤɚ, ɦ; 

mɩp — ɩɪɢɜɟɞɟɧɧɚɹ ɦɚɫɫɚ ɝɚɡɚ ɢɥɢ ɩɚɪɚ, ɤɝ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ 
mɩɪ = (Qɫɝ / Q0)mɝ,ɩ Z, 

ɝɞɟ Qɫɝ — ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ ɢɥɢ ɩɚɪɚ, Ⱦɠ/ɤɝ; 
Z— ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɚɫɬɢɹ, ɤɨɬɨɪɵɣ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦ 0,1; 

Q0— ɤɨɧɫɬɚɧɬɚ, ɪɚɜɧɚɹ 4,52 · 106 Ⱦɠ/ɤɝ; 
 mɝ,ɩ — ɦɚɫɫɚ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɢ (ɢɥɢ) ɩɚɪɨɜ, ɩɨɫɬɭɩɢɜɲɢɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɢ ɜ ɨɤɪɭɠɚɸɳɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɤɝ. 
ȿ.3 ɂɦɩɭɥɶɫ ɜɨɥɧɵ ɞɚɜɥɟɧɢɹ i, ɉɚ · ɫ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

rm123i 660
ɩɪ /,= .                                       (ȿ.3) 

ぢëó½ñë — Ɋɚɫɫɱɢɬɚɬɶ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɢ ɢɦɩɭɥɶɫ ɜɨɥɧɵ ɞɚɜɥɟɧɢɹ ɩɪɢ ɜɵɯɨɞɟ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɨɩɚɧɚ, 
ɯɪɚɧɹɳɟɝɨɫɹ ɜ ɫɮɟɪɢɱɟɫɤɨɣ ɟɦɤɨɫɬɢ ɨɛɴɟɦɨɦ 600 ɦ3, ɧɚ ɪɚɫɫɬɨɹɧɢɢ 500 ɦ ɨɬ ɧɟɟ. 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
Ɉɛɴɟɦ ɟɦɤɨɫɬɢ 600 ɦ3. Ɍɟɦɩɟɪɚɬɭɪɚ 20 °ɋ. ɉɥɨɬɧɨɫɬɶ ɫɠɢɠɟɧɧɨɝɨ ɩɪɨɩɚɧɚ 530 ɤɝ/ɦ3. ɋɬɟɩɟɧɶ ɡɚɩɨɥɧɟɧɢɹ ɟɦɤɨɫɬɢ 80 

% (ɩɨ ɨɛɴɟɦɭ). ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɪɨɩɚɧɚ 4,6 · 107 Ⱦɠ/ɤɝ. ɉɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ, ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɞɥɹ ɜɵɯɨɞɚ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɢɡ ɟɦɤɨɫɬɢ, ɜɟɫɶ ɩɪɨɩɚɧ ɢɫɩɚɪɹɟɬɫɹ. 
Ɋɚɫɱɟɬ  
ɇɚɯɨɞɢɦ ɩɪɢɜɟɞɟɧɧɭɸ ɦɚɫɫɭ mɩɪ  ɩɨ ɮɨɪɦɭɥɟ (ȿ.2): 

mɩɪ  = 4,6 · 107 / 4,52 · 106 ·(0,8· 530 · 600) · 0,1 = 2,59 · 105 ɤɝ.  
ɇɚɯɨɞɢɦ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ∆p ɩɨ ɮɨɪɦɭɥɟ (ȿ.1) ∆p = 101 [0,8 (2,59 · 105)0,33 / 500 + 3 (2,59 · 105) 0,66 / 5002 + 5 (2,59 · 105) / 5003] = 16,2 ɤɉɚ.  
ɇɚɯɨɞɢɦ ɢɦɩɭɥɶɫ ɜɨɥɧɵ ɞɚɜɥɟɧɢɹ i ɩɨ ɮɨɪɦɭɥɟ (ȿ.3): 

i = 123 (2,59 · 105)0,66 / 500 = 1000 ɉɚ · ɫ. 
 

ɉɊИɅɈɀȿɇИȿ ɀ  

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
 

ぜぎどだが づんでぶぎどん ぢんづんぜぎどづだゑ ゑだずぞぼ がんゑずぎぞごé ぢづご ゑげづぼゑぎ づぎげぎづゑばんづん で ぢぎづぎゎづぎどだざ 

ぐごがとだでどぽù ごずご でぐごぐぎぞぞぼぜ ゎんげだぜ ぢづご ゑだげがぎざでどゑごご ぞん ぞぎゎだ だぶんゎん ぢだぐんづん 

 

ɀ. 1 ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɡɚɦɤɧɭɬɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɫɨ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ ɢɥɢ ɠɢɞɤɨɫɬɶɸ ɜ ɨɱɚɝ ɩɨɠɚɪɚ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɧɚɝɪɟɜ ɫɨɞɟɪɠɢɦɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ, ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɵɲɚɸɳɟɣ ɧɨɪɦɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɤɢɩɟɧɢɹ, ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɨɜɵɲɟɧɢɟɦ ɞɚɜɥɟɧɢɹ. Ɂɚ ɫɱɟɬ ɧɚɝɪɟɜɚ ɧɟɫɦɨɱɟɧɧɵɯ ɫɬɟɧɨɤ ɫɨɫɭɞɚ ɭɦɟɧɶɲɚɟɬɫɹ ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɢɯ 
ɦɚɬɟɪɢɚɥɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɨɤɚɡɵɜɚɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɪɚɡɪɵɜ ɪɟɡɟɪɜɭɚɪɚ ɫ ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ 

ɜɨɥɧ ɞɚɜɥɟɧɢɹ ɢ ɨɛɪɚɡɨɜɚɧɢɟɦ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ». Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ» ɢɡɥɨɠɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱦ. 



ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɜɨɥɧ ɞɚɜɥɟɧɢɹ ɢɡɥɨɠɟɧ ɧɢɠɟ. Ɋɚɡɪɵɜ ɪɟɡɟɪɜɭɚɪɚ ɜ ɨɱɚɝɟ ɩɨɠɚɪɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɜɨɥɧ 

ɞɚɜɥɟɧɢɹ ɩɨɥɭɱɢɥ ɧɚɡɜɚɧɢɟ BLEVE (Boiling Liquid Expanding Vapour Explosion — ɜɡɪɵɜ ɪɚɫɲɢɪɹɸɳɢɯɫɹ ɩɚɪɨɜ 
ɜɫɤɢɩɚɸɳɟɣ ɠɢɞɤɨɫɬɢ). 

ɀ. 2 ȼɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ BLEVE ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɯɪɚɧɹɳɟɝɨɫɹ ɜ ɡɚɦɤɧɭɬɨɣ ɟɦɤɨɫɬɢ, ɨɩɪɟɞɟɥɹɸɬ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɀ.2.1 Ɋɚɫɫɱɢɬɵɜɚɸɬ δ ɩɨ ɮɨɪɦɭɥɟ δ = ɋɪ (T-Tɤɢɩ ) / L,                                 (ɀ.1) 

ɝɞɟ ɋɪ— ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ, Ⱦɠ/ɤɝ; 
Ɍ— ɬɟɦɩɟɪɚɬɭɪɚ ɠɢɞɤɨɣ ɮɚɡɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɩɪɢ ɞɚɜɥɟɧɢɢ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, Ʉ; 

Tɤɢɩ — ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɜɟɳɟɫɬɜɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ. Ʉ; 

L — ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɢɫɩɚɪɟɧɢɹ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɤɢɩɟɧɢɹ Ɍɤɢɩ, Ⱦɠ/ɤɝ. 
ɀ.2.2 ȿɫɥɢ δ < 0,35, BLEVE ɧɟ ɩɪɨɢɫɯɨɞɢɬ. ɉɪɢ δ ≥ 0,35 ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɚɧɧɨɝɨ ɹɜɥɟɧɢɹ ɜɟɥɢɤɚ. 
ɀ.3 ɉɚɪɚɦɟɬɪɚɦɢ ɜɨɥɧɵ ɞɚɜɥɟɧɢɹ, ɨɛɪɚɡɭɸɳɟɣɫɹ ɩɪɢ BLEVE, ɹɜɥɹɸɬɫɹ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɮɚɡɟ 

ɜɨɥɧɵ ∆p ɢ ɛɟɡɪɚɡɦɟɪɧɵɣ ɢɦɩɭɥɶɫ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɮɚɡɵ ɜɨɥɧɵ i. ∆p, ɤɉɚ, ɢ i, ɉɚ·ɫ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 

)///,( ,, 3
ɩɪ

2660
ɩɪ

330
ɩɪ0 rm5rm3rm80pp ++=∆ ,                         (ɀ.2)  

rm123i 660
ɩɪ /,= ,                                       (ɀ.3) 

ɝɞɟ p0 — ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ, ɤɉɚ (ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦ 101 ɤɉɚ); 
r — ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɪɚɡɪɭɲɚɸɳɟɝɨɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦ; 

mɩɪ — ɩɪɢɜɟɞɟɧɧɚɹ ɦɚɫɫɚ, ɤɝ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ 
mɩɪ = Eɢɷ / Q0.                                     (ɀ.4)  

ɝɞɟ Eɢɷ — ɷɧɟɪɝɢɹ, ɜɵɞɟɥɹɸɳɚɹɫɹ ɩɪɢ ɢɡɷɧɬɪɨɩɢɱɟɫɤɨɦ ɪɚɫɲɢɪɟɧɢɢ ɫɪɟɞɵ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɪɟɡɟɪɜɭɚɪɟ, Ⱦɠ; 

Q0 — ɤɨɧɫɬɚɧɬɚ, ɪɚɜɧɚɹ 4,52 · 106 Ⱦɠ/ɤɝ.  
ɀ.4  Eɢɷ , Ⱦɠ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
Eɢɷ = ɋɷɮɮ m ( Ɍ - Ɍɤɢɩ).                                  (ɀ.5)  

ɝɞɟ m — ɦɚɫɫɚ ɜɟɳɟɫɬɜɚ ɜ ɪɟɡɟɪɜɭɚɪɟ, ɤɝ; 
ɋɷɮɮ — ɤɨɧɫɬɚɧɬɚ, ɪɚɜɧɚɹ 500 Ⱦɠ/(ɤɝ·Ʉ); 

Ɍ — ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɳɟɫɬɜɚ ɜ ɪɟɡɟɪɜɭɚɪɟ ɜ ɦɨɦɟɧɬ ɟɝɨ ɜɡɪɵɜɚ, Ʉ; 

Ɍɤɢɩ — ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɜɟɳɟɫɬɜɚ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ, Ʉ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɜ ɪɟɡɟɪɜɭɚɪɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ Ɍ, Ʉ, ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɨ ɮɨɪɦɭɥɟ 

15273ɋ
pȺ

ȼɌ ɚ
ɤ

,
lg

+−−= ,                           (ɀ.6) 

ɝɞɟ Ⱥ, ȼ, ɋɚ — ɤɨɧɫɬɚɧɬɵ Ⱥɧɬɭɚɧɚ ɜɟɳɟɫɬɜɚ; 
ɪɤ — ɞɚɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, ɤɉɚ. Ʉɨɧɫɬɚɧɬɚ Ⱥ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɚɜɥɟɧɢɸ, 

ɜɵɪɚɠɟɧɧɨɦɭ ɜ ɤɢɥɨɩɚɫɤɚɥɹɯ. 

ぢëó½ñë — Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɭɞɚɪɧɨɣ ɜɨɥɧɵ ɩɪɢ BLEVE 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
Ɋɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɮɚɡɵ ɜɨɥɧɵ ɞɚɜɥɟɧɢɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 750 ɦ ɨɬ ɷɩɢɰɟɧɬɪɚ ɚɜɚɪɢɢ, ɫɜɹɡɚɧɧɨɣ ɫ 

ɪɚɡɜɢɬɢɟɦ BLEVE ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɰɢɫɬɟɪɧɟ ɜɦɟɫɬɢɦɨɫɬɶɸ 50 ɦ3 ɫ 10 ɬ ɠɢɞɤɨɝɨ ɩɪɨɩɚɧɚ. ɐɢɫɬɟɪɧɚ ɢɦɟɟɬ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɧɚ ɞɚɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ 2,0 Ɇɉɚ. 
Ɋɚɫɱɟɬ ɗɧɟɪɝɢɸ, ɜɵɞɟɥɢɜɲɭɸɫɹ ɩɪɢ ɪɚɫɲɢɪɟɧɢɢ ɫɪɟɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ (ɀ.5). 

Eɢɷ = ɋɷɮɮ m ( Ɍ - Ɍɤɢɩ), 
ɝɞɟ m = 4 · 104 ɤɝ — ɦɚɫɫɚ ɩɪɨɩɚɧɚ ɜ ɰɢɫɬɟɪɧɟ; 
ɋɷɮɮ — ɤɨɧɫɬɚɧɬɚ, ɪɚɜɧɚɹ 500 Ⱦɠ/ɤɝ·Ʉ); 

Ɍɤɢɩ = - 43 + 273 = 230 Ʉ — ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɩɪɨɩɚɧɚ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ.  

Ɍ, Ʉ, ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ (ɀ.6) 

15273ɋ
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ɝɞɟ  ɪɤ = 2,000 ɤɉɚ, Ⱥ = 5,949, ȼ = 812,648, ɋɚ = 247,55. 

Ɉɬɫɸɞɚ 

.,,
,lg,

, Ʉ3221527355247
00029495

648812Ɍ =+−−=  

ɉɨɥɭɱɢɦ Eɢɷ 

Eɢɷ  = 4 · 104(332-230)500 = 2,06 · 109 Ⱦɠ.  

ɇɚɯɨɞɢɦ ɩɪɢɜɟɞɟɧɧɭɸ ɦɚɫɫɭ mɩɪ, ɤɝ, ɩɨ ɮɨɪɦɭɥɟ (ɀ.4) 

mɩɪ  = 2,06 · 109 / (4,52 · 106 ) = 456 ɤɝ.  
ȼɵɱɢɫɥɢɦ ∆p ɢ i ɩɨ ɮɨɪɦɭɥɚɦ (ɀ.2) ɢ (ɀ.3) ∆ɪ = 101 (0,8 · 4560,33 / 750 + 3 · 4560,66 / 7502 + 5 · 4563 / 750 ) = 0,86 ɤɉɚ,  
i = 123 · 4560,66 / 750 = 9,7 ɉɚ · ɫ. 



 

ɉɊИɅɈɀȿɇИȿ И  

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
ぜぎどだが づんでぶぎどん ぢんづんぜぎどづだゑ ごでぢんづぎぞごé ゎだづùぶごび ぞぎぞんゎづぎどぼび ぐごがとだでどぎざ ご 

でぐごぐぎぞぞぼび ばゎずぎゑだがだづだがぞぼび ゎんげだゑ 

 

ɂ. 1 ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɚɪɟɧɢɹ W, ɤɝ/(ɫ·ɦ2), ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ. Ⱦɥɹ 
ɧɟɧɚɝɪɟɬɵɯ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Ʌȼɀ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɫɫɱɢɬɵɜɚɬɶ W ɩɨ 
ɮɨɪɦɭɥɟ1) 

W = 10
-6

 η Ɇ pɧ,                                    (ɂ.1) 

_______ 
1) Ɏɨɪɦɭɥɚ ɩɪɢɦɟɧɢɦɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɦɢɧɭɫ 50 ɞɨ ɩɥɸɫ 40 °ɋ. 

ɝɞɟ η — ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ ɂ.1 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ 
ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɢɫɩɚɪɟɧɢɹ; 
Ɇ — ɦɨɥɹɪɧɚɹ ɦɚɫɫɚ, ɝ/ɦɨɥɶ; 
pɧ  — ɞɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɠɢɞɤɨɫɬɢ tɪ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ, 

ɤɉɚ. 
 

Ɍɚɛɥɢɰɚ ɂ.1 

 

ɋɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ 
ɩɨɬɨɤɚ ɜ ɩɨɦɟɳɟɧɢɢ, 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ  ηɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, °ɋ, ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ 

ɦ/ɫ 10 15 20 30 35 

0,0 1,0 1,0 1,0 1,0 1,0 

0,1 3,0 2,6 2,4 1,8 1,6 

0,2 4,6 3,8 3,5 2,4 2,3 

0,5 6,6 5,7 5,4 3,6 3,2 

1,0 10,0 8,7 7,7 5,6 4,6 

 

ɂ.2 Ⱦɥɹ ɫɠɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ (ɋɍȽ) ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɫɫɱɢɬɵɜɚɬɶ ɭɞɟɥɶɧɭɸ ɦɚɫɫɭ 
ɩɚɪɨɜ ɢɫɩɚɪɢɜɲɟɝɨɫɹ ɋɍȽ m ɋɍȽ, ɤɝ/ɦ2, ɩɨ ɮɨɪɦɭɥɟ1) 

⎟⎟⎠
⎞

⎜⎜⎝
⎛ +−=

t

tɥ1,5

ɪa
tɥ2)Ɍ(Ɍ

L

Ɇ
m ɜ

ɬɜɠ0
ɢɫɩ

ɋɍȽ
Re

,                               (ɂ.2) 

_______ 
1) Ɏɨɪɦɭɥɚ ɩɪɢɦɟɧɢɦɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɦɢɧɭɫ 50 ɞɨ ɩɥɸɫ 40 °ɋ. 

 

ɝɞɟ Ɇ — ɦɨɥɹɪɧɚɹ ɦɚɫɫɚ ɋɍȽ, ɤɝ/ɦɨɥɶ; 
Lɢɫɩ — ɦɨɥɶɧɚɹ ɬɟɩɥɨɬɚ ɢɫɩɚɪɟɧɢɹ ɋɍȽ ɩɪɢ ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɋɍȽ Ɍɠ, Ⱦɠ/ɦɨɥɶ; 
Ɍ0 — ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɬɟɪɢɚɥɚ, ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɪɚɡɥɢɜɚɟɬɫɹ ɋɍȽ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɫɱɟɬɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ tp, Ʉ; 

Ɍɠ — ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɋɍȽ, Ʉ; λɬɜ — ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ, ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɪɚɡɥɢɜɚɟɬɫɹ ɋɍȽ, ȼɬ/(ɦ · Ʉ); 

ɚ — ɷɮɮɟɤɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ, ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɪɚɡɥɢɜɚɟɬɫɹ ɋɍȽ, 

ɪɚɜɧɵɣ 8,4·10-8 ɦ2/ɫ; 
t — ɬɟɤɭɳɟɟ ɜɪɟɦɹ, ɫ, ɩɪɢɧɢɦɚɟɦɨɟ ɪɚɜɧɵɦ ɜɪɟɦɟɧɢ ɩɨɥɧɨɝɨ ɢɫɩɚɪɟɧɢɹ ɋɍȽ, ɧɨ ɧɟ ɛɨɥɟɟ 3600 ɫ; 

ɜɯ
ɧd

Re =  ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ (ν— ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɦ/ɫ; d — ɯɚɪɚɤɬɟɪɧɵɣ ɪɚɡɦɟɪ ɩɪɨɥɢɜɚ ɋɍȽ, ɦ; 

υɜ — ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɜɨɡɞɭɯɚ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ tɪ, ɦ2/ɫ); 
λɜ — ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɜɨɡɞɭɯɚ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ tɪ , ȼɬ/(ɦ · Ʉ). 

ぢëó½ñë▲ — Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɢɫɩɚɪɟɧɢɹ ɝɨɪɸɱɢɯ ɧɟɧɚɝɪɟɬɵɯ ɠɢɞɤɨɫɬɟɣ ɢ ɫɠɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ 
1 Ɉɩɪɟɞɟɥɢɬɶ ɦɚɫɫɭ ɩɚɪɨɜ ɚɰɟɬɨɧɚ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɣɧɨɣ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ 

ɚɩɩɚɪɚɬɚ. 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ȼ ɩɨɦɟɳɟɧɢɢ ɫ ɩɥɨɳɚɞɶɸ ɩɨɥɚ 50 ɦ2 ɭɫɬɚɧɨɜɥɟɧ ɚɩɩɚɪɚɬ ɫ ɚɰɟɬɨɧɨɦ ɦɚɤɫɢɦɚɥɶɧɵɦ ɨɛɴɟɦɨɦ Vaɩ = 3 ɦ3. Ⱥɰɟɬɨɧ 

ɩɨɫɬɭɩɚɟɬ ɜ ɚɩɩɚɪɚɬ ɫɚɦɨɬɟɤɨɦ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɞɢɚɦɟɬɪɨɦ d = 0,05 ɦ ɫ ɪɚɫɯɨɞɨɦ q, ɪɚɜɧɵɦ 2 · 10-3 ɦ3/ɫ. Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ 
ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬ ɟɦɤɨɫɬɢ ɞɨ ɪɭɱɧɨɣ ɡɚɞɜɢɠɤɢ L1 = 2 ɦ. Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ ɨɬɜɨɞɹɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɢɚɦɟɬɪɨɦ d 

= 0,05 ɦ ɨɬ ɟɦɤɨɫɬɢ ɞɨ ɪɭɱɧɨɣ ɡɚɞɜɢɠɤɢ L2 ɪɚɜɧɚ 1 ɦ. ɋɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɢ ɜ ɩɨɦɟɳɟɧɢɢ ɩɪɢ ɪɚɛɨɬɚɸɳɟɣ 

ɨɛɳɟɨɛɦɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɪɚɜɧɚ 0,2 ɦ/ɫ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ tɪ=20 °ɋ. ɉɥɨɬɧɨɫɬɶ ρ ɚɰɟɬɨɧɚ ɩɪɢ ɞɚɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɜɧɚ 792 ɤɝ/ɦ3. Ⱦɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ ɚɰɟɬɨɧɚ ɪa ɩɪɢ  tɪ ɪɚɜɧɨ 24,54 ɤɉɚ. 
Ɋɚɫɱɟɬ  
Ɉɛɴɟɦ ɚɰɟɬɨɧɚ, ɜɵɲɟɞɲɟɝɨ ɢɡ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, Vɧ.ɬ ɫɨɫɬɚɜɥɹɟɬ 
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ɝɞɟ τ — ɪɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɪɚɜɧɨɟ 300 ɫ (ɩɪɢ ɪɭɱɧɨɦ ɨɬɤɥɸɱɟɧɢɢ).  

Ɉɛɴɟɦ ɚɰɟɬɨɧɚ, ɜɵɲɟɞɲɟɝɨ ɢɡ ɨɬɜɨɞɹɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ Vɨɬ ɫɨɫɬɚɜɥɹɟɬ 
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Ɉɛɴɟɦ ɚɰɟɬɨɧɚ, ɩɨɫɬɭɩɢɜɲɟɝɨ ɜ ɩɨɦɟɳɟɧɢɟ 
Va = Vɚɩ + Vɧ.ɬ + Vɨɬ = 3 + 6,04 ·10-1 + 1,96 · 10-3 = 6,600 ɦ3. 

ɂɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ 1 ɥ ɚɰɟɬɨɧɚ ɪɚɡɥɢɜɚɟɬɫɹ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɩɨɥɚ, ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɢɫɩɚɪɟɧɢɹ Sɪ = 3600 ɦ2 ɚɰɟɬɨɧɚ 
ɩɪɟɜɵɫɢɬ ɩɥɨɳɚɞɶ ɩɨɥɚ ɩɨɦɟɳɟɧɢɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚ ɩɥɨɳɚɞɶ ɢɫɩɚɪɟɧɢɹ ɚɰɟɬɨɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɥɨɳɚɞɶ ɩɨɥɚ 
ɩɨɦɟɳɟɧɢɹ, ɪɚɜɧɚɹ 50 ɦ2. 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɚɪɟɧɢɹ ɪɚɜɧɚ: 
Wɢɫɩ = 10-6 · 3,5 0858,  · 24,54 = 0,655 · 10-3 ɤɝ/(ɫ · ɦ2). 

Ɇɚɫɫɚ ɩɚɪɨɜ ɚɰɟɬɨɧɚ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɚɜɚɪɢɣɧɨɣ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɚɩɩɚɪɚɬɚ ɬ, ɤɝ, ɛɭɞɟɬ ɪɚɜɧɚ  
ɬ = 0,655 · 10-3 · 50 · 3600 = 117,9 ɤɝ. 
2 Ɉɩɪɟɞɟɥɢɬɶ ɦɚɫɫɭ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɷɬɢɥɟɧɚ, ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɩɪɨɥɢɜɚ ɫɠɢɠɟɧɧɨɝɨ ɷɬɢɥɟɧɚ ɜ ɭɫɥɨɜɢɹɯ 

ɚɜɚɪɢɣɧɨɣ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɪɟɡɟɪɜɭɚɪɚ. 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ɂɡɨɬɟɪɦɢɱɟɫɤɢɣ ɪɟɡɟɪɜɭɚɪ ɫɠɢɠɟɧɧɨɝɨ ɷɬɢɥɟɧɚ ɨɛɴɟɦɨɦ Vɢ.ɪ.ɷ 

= 10000 ɦ3 ɭɫɬɚɧɨɜɥɟɧ ɜ ɛɟɬɨɧɧɨɦ ɨɛɜɚɥɨɜɚɧɢɢ 

ɫɜɨɛɨɞɧɨɣ ɩɥɨɳɚɞɶɸ Sɨɛ = 5184 ɦ2 ɢ ɜɵɫɨɬɨɣ ɨɬɛɨɪɬɨɜɤɢ ɇɨɛ = 2,2 ɦ. ɋɬɟɩɟɧɶ ɡɚɩɨɥɧɟɧɢɹ ɪɟɡɟɪɜɭɚɪɚ α = 0,95. 

ȼɜɨɞ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɞɚɱɢ ɫɠɢɠɟɧɧɨɝɨ ɷɬɢɥɟɧɚ ɜ ɪɟɡɟɪɜɭɚɪ ɜɵɩɨɥɧɟɧ ɫɜɟɪɯɭ, ɚ ɜɵɜɨɞ ɨɬɜɨɞɹɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 
ɫɧɢɡɭ. 
Ⱦɢɚɦɟɬɪ ɨɬɜɨɞɹɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ dɬp = 0,25 ɦ. Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬ ɪɟɡɟɪɜɭɚɪɚ ɞɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 

ɡɚɞɜɢɠɤɢ, ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ ɤɨɬɨɪɨɣ ɩɪɟɜɵɲɚɟɬ 10-6 ɜ ɝɨɞ ɢ ɧɟ ɨɛɟɫɩɟɱɟɧɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɟɟ ɷɥɟɦɟɧɬɨɜ, L= 1 ɦ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɠɢɠɟɧɧɨɝɨ ɷɬɢɥɟɧɚ ɜ ɪɟɠɢɦɟ ɜɵɞɚɱɢ Gɠ.ɷ 
= 3,1944 ɤɝ/ɫ. ɉɥɨɬɧɨɫɬɶ ɫɠɢɠɟɧɧɨɝɨ ɷɬɢɥɟɧɚ ρɠ.ɷ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɍɷɤ = 169,5 Ʉ ɪɚɜɧɚ 568 ɤɝ/ɦ3. ɉɥɨɬɧɨɫɬɶ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɷɬɢɥɟɧɚ ρɝ.ɷ ɩɪɢ Ɍɷɤ  ɪɚɜɧɚ 2,0204 

ɤɝ/ɦ3. Ɇɨɥɹɪɧɚɹ ɦɚɫɫɚ ɫɠɢɠɟɧɧɨɝɨ ɷɬɢɥɟɧɚ Ɇɠ.ɷ = 28 · 10-3 ɤɝ/ɦɨɥɶ. Ɇɨɥɶɧɚɹ ɬɟɩɥɨɬɚ ɢɫɩɚɪɟɧɢɹ ɫɠɢɠɟɧɧɨɝɨ ɷɬɢɥɟɧɚ 
Lɢcn ɩɪɢ Ɍɷɤ ɪɚɜɧɚ 1,344 · 104 Ⱦɠ/ɦɨɥɶ. Ɍɟɦɩɟɪɚɬɭɪɚ ɛɟɬɨɧɚ ɪɚɜɧɚ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɟ Tɛ = 309 Ʉ. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɛɟɬɨɧɚ λɛ=1,5ȼɬ/(ɦ·Ʉ). Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ ɛɟɬɨɧɚ ɚ = 8,4 · 10-8 ɦ2/ɫ. Ɇɢɧɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ υmin = 0 ɦ/ɫ, ɚ 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɥɹ ɞɚɧɧɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ υmax = 5 ɦ/ɫ. Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɜɨɡɞɭɯɚ νɜ ɩɪɢ ɪɚɫɱɟɬɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɞɥɹ ɞɚɧɧɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ tɪ = 36 °ɋ ɪɚɜɧɚ 1,64 · 10-5 ɦ2/ɫ. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

ɜɨɡɞɭɯɚ λɜ ɩɪɢ tɪ ɪɚɜɟɧ 2,74 · 10-2 ȼɬ/(ɦ · Ʉ). 

Ɋɚɫɱɟɬ  
ɉɪɢ ɪɚɡɪɭɲɟɧɢɢ ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɨɛɴɟɦ ɫɠɢɠɟɧɧɨɝɨ ɷɬɢɥɟɧɚ ɫɨɫɬɚɜɢɬ 
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τ+α= ɦ3. 

ɋɜɨɛɨɞɧɵɣ ɨɛɴɟɦ ɨɛɜɚɥɨɜɚɧɢɹ Vɨɛ = 5184 · 2,2 = 11404,8 ɦ3. 

ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ Vɠ.ɷ < Vɨɛ ɩɪɢɦɟɦ ɡɚ ɩɥɨɳɚɞɶ ɢɫɩɚɪɟɧɢɹ Sɢɫɩ ɫɜɨɛɨɞɧɭɸ ɩɥɨɳɚɞɶ ɨɛɜɚɥɨɜɚɧɢɹ Sɨɛ, ɪɚɜɧɭɸ 5184 ɦ2. 

Ɍɨɝɞɚ ɦɚɫɫɭ ɢɫɩɚɪɢɜɲɟɝɨɫɹ ɷɬɢɥɟɧɚ mɢ.ɷ ɫ ɩɥɨɳɚɞɢ ɩɪɨɥɢɜɚ ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ υ = 5 ɦ/ɫ ɪɚɫɫɱɢɬɵɜɚɸɬ 
ɩɨ ɮɨɪɦɭɥɟ (ɂ.2) 
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Ɇɚɫɫɚ mɢ.ɷ ɩɪɢ υ = 0 ɦ/ɫ ɫɨɫɬɚɜɢɬ 528039 ɤɝ. 
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V— ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ, ɦ3; 

S— ɩɥɨɳɚɞɶ ɩɨɥɚ ɩɨɦɟɳɟɧɢɹ, ɦ2; 

Ⱥi — ɩɥɨɳɚɞɶ i-ɝɨ ɩɪɨɟɦɚ ɩɨɦɟɳɟɧɢɹ, ɦ2; 

hi — ɜɵɫɨɬɚ i-ɝɨ ɩɪɨɟɦɚ ɩɨɦɟɳɟɧɢɹ, ɦ; 



∑= iȺȺ  — ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɦɨɜ ɩɨɦɟɳɟɧɢɹ, ɦ2; 

A

Ah
h i∑=  — ɩɪɢɜɟɞɟɧɧɚɹ ɜɵɫɨɬɚ ɩɪɨɟɦɨɜ ɩɨɦɟɳɟɧɢɹ, ɦ; 

ɉ— ɩɪɨɟɦɧɨɫɬɶ ɩɨɦɟɳɟɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (Ʉ.1) ɢɥɢ (Ʉ.2), ɦ0,5; 

Ɋi — ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɬɜɟɪɞɵɯ ɝɨɪɸɱɢɯ ɢ ɬɪɭɞɧɨɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɝ; 
q — ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɨɬɧɟɫɟɧɧɨɟ ɤ ɩɥɨɳɚɞɢ ɩɨɥɚ, ɤɝ/ɦ; 

qɤɪ.ɤ  — ɭɞɟɥɶɧɨɟ ɤɪɢɬɢɱɟɫɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɤɝ/ɦ2; 

qɤ — ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɨɬɧɟɫɟɧɧɨɟ ɤ ɩɥɨɳɚɞɢ ɬɟɩɥɨɜɨɫɩɪɢɧɢɦɚɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨɦɟɳɟɧɢɹ, ɤɝ/ɦ2; 

ɉɫɪ — ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ ɞɪɟɜɟɫɢɧɵ, ɤɝ/(ɦ2 · ɦɢɧ); 

ɉɫɪi — ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɬɜɟɪɞɨɝɨ ɝɨɪɸɱɟɝɨ ɢɥɢ ɬɪɭɞɧɨɝɨɪɸɱɟɝɨ ɦɚɬɟɪɢɚɥɚ,  ɤɝ/ɦ2 · ɦɢɧ); 

ɪ
Hɞ

Q — ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɞɪɟɜɟɫɢɧɵ, ɆȾɠ/ɤɝ; 

 
ɪ
Hi

Q — ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ /-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɦɚɬɟɪɢɚɥɚ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɆȾɠ/ɤɝ; 

εɮ — ɫɬɟɩɟɧɶ ɱɟɪɧɨɬɵ ɮɚɤɟɥɚ; 
Ɍ0 — ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, Ʉ; 

Ɍw — ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ, Ʉ; 

t — ɬɟɤɭɳɟɟ ɜɪɟɦɹ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ, ɦɢɧ; 

tɧ.ɫ.ɩ  —  ɦɢɧɢɦɚɥɶɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɩɨɠɚɪɚ, ɦɢɧ; 
ɭ
ɩt  — ɩɪɟɞɟɥɶɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɥɨɤɚɥɶɧɨɝɨ ɩɨɠɚɪɚ ɩɪɢ ɝɨɪɟɧɢɢ Ʌȼɀ ɢ Ƚɀ, ɦɢɧ. 
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Ʉ.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɢɞɚ ɜɨɡɦɨɠɧɨɝɨ ɩɨɠɚɪɚ ɜ ɩɨɦɟɳɟɧɢɢ 

ȼɵɱɢɫɥɹɟɬɫɹ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ V 

Ɋɚɫɫɱɢɬɵɜɚɸɬ ɩɪɨɟɦɧɨɫɬɶ ɩɨɦɟɳɟɧɢɣ ɉ, ɦ0,5, ɨɛɴɟɦɨɦ V ≤ 10 ɦ3 

0,667

,

V

∑=
50

ii hȺ
ɉ ,                                   (K.1) 

ɞɥɹ ɩɨɦɟɳɟɧɢɣ ɫ V > 10ɦ3 

ShȺɉ 50
ii /,∑= .                                      (Ʉ.2) 

ɂɡ ɫɩɪɚɜɨɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɜɵɛɢɪɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɫɝɨɪɚɧɢɹ 1 ɤɝ ɦɚɬɟɪɢɚɥɚ i-ɣ ɩɨɠɚɪɧɨɣ 

ɧɚɝɪɭɡɤɢ V0i, ɧɦ3/ɤɝ. 
Ɋɚɫɫɱɢɬɵɜɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɫɝɨɪɚɧɢɹ 1 ɤɝ ɦɚɬɟɪɢɚɥɚ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ 

∑∑=
i

ii0
0

P

PV
V .                                 (Ʉ.3) 

Ɉɩɪɟɞɟɥɹɸɬ ɭɞɟɥɶɧɨɟ ɤɪɢɬɢɱɟɫɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ qɤɪ.ɤ ɤɝ/ɦ2, ɞɥɹ ɤɭɛɢɱɟɫɤɨɝɨ ɩɨɦɟɳɟɧɢɹ ɨɛɴɟɦɨɦ V, 

ɪɚɜɧɵɦ ɨɛɴɟɦɭ ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ 

0

3330

3

3

ɤɤɪ
V6

V

ɉ5001

ɉ4500
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,

. ++= .                 (Ʉ.4) 

ȼɵɱɢɫɥɹɸɬ ɭɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ qɤ, ɤɝ/ɦ2, ɞɥɹ ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ 
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ɤ
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                             (Ʉ.5) 

ɝɞɟ S— ɩɥɨɳɚɞɶ ɩɨɥɚ ɩɨɦɟɳɟɧɢɹ, ɪɚɜɧɚɹ V0,667. 

ɋɪɚɜɧɢɜɚɸɬ ɡɧɚɱɟɧɢɹ qɤ ɢ qɤɪ.ɤ . ȿɫɥɢ qɤ < qɤɪ.ɤ , ɬɨ ɜ ɩɨɦɟɳɟɧɢɢ ɛɭɞɟɬ ɩɨɠɚɪ, ɪɟɝɭɥɢɪɭɟɦɵɣ ɧɚɝɪɭɡɤɨɣ (ɉɊɇ); ɟɫɥɢ qɤ ≥ qɤɪ.ɤ , ɬɨ ɜ ɩɨɦɟɳɟɧɢɢ ɛɭɞɟɬ ɩɨɠɚɪ, ɪɟɝɭɥɢɪɭɟɦɵɣ ɜɟɧɬɢɥɹɰɢɟɣ (ɉɊȼ). 

Ʉ.2.2 Ɋɚɫɱɟɬ ɫɪɟɞɧɟɨɛɴɟɦɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

Ɉɩɪɟɞɟɥɹɸɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɪɟɞɧɟɨɛɴɟɦɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ Ɍmɚɯ 

ɞɥɹ ɉɊɇ 

Tmax - T0 = 224 5280
ɤq , ;                                  (Ʉ.6)  

ɞɥɹ ɉɊȼ ɜ ɢɧɬɟɪɜɚɥɟ 0,15 ≤ tɩ ≤ 1,22 ɱ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 8 % Ɍmax = 1000°ɋ ɢ c ɬɨɱɧɨɫɬɶɸ ɞɨ 5 % 

)30(q1074 3

e940Ɍ −⋅ −= ,
max                                       (Ʉ.7) 

ɝɞɟ tɩ — ɯɚɪɚɤɬɟɪɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɛɴɟɦɧɨɝɨ ɩɨɠɚɪɚ, ɱ, ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 
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t i , (K8) 

ɝɞɟ ncɪ — ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ ɞɪɟɜɟɫɢɧɵ, ɤɝ/(ɦ2 · ɦɢɧ); 

ni — ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ i -ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɬɜɟɪɞɨɝɨ ɝɨɪɸɱɟɝɨ ɢɥɢ ɬɪɭɞɧɨɝɨɪɸɱɟɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɝ/(ɦ2 · ɦɢɧ). 

ȼɵɱɢɫɥɹɸɬ ɜɪɟɦɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɨɛɴɟɦɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ tmax, ɦɢɧ ɞɥɹ ɉɊɇ 



kq92023
k
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−−= ;                                (Ʉ.9) 

ɞɥɹ ɉɊȼ 

tmax = tɩ, 
ɝɞɟ tɩ — ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ (Ʉ.8). 

Ɉɩɪɟɞɟɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɨɛɴɟɦɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɨɛɴɟɦɧɨɦ ɫɜɨɛɨɞɧɨ ɪɚɡɜɢɜɚɸɳɟɦɫɹ ɩɨɠɚɪɟ 
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ɝɞɟ Ɍ0 — ɧɚɱɚɥɶɧɚɹ ɫɪɟɞɧɟɨɛɴɟɦɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ; 

t — ɬɟɤɭɳɟɟ ɜɪɟɦɹ, ɦɢɧ. 

Ʉ.2.3 Ɋɚɫɱɟɬ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɪɟɤɪɵɬɢɹ  
Ɉɩɪɟɞɟɥɹɸɬ ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɭɫɪɟɞɧɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɪɟɤɪɵɬɢɹ 

maxwT , °ɋ 

ɞɥɹ ɉɊɇ 

640
kww q130TT

0

,
max

=− ;                        (Ʉ. 11) 

ɞɥɹ ɉɊȼ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 8,5 % 
maxwT  = 980 °ɋ, ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 5 % 
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ȼɵɱɢɫɥɹɸɬ ɜɪɟɦɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɫɪɟɞɧɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɪɟɤɪɵɬɢɹ tmɚɯ, ɦɢɧ 

ɞɥɹ ɉɊɇ 

kq40321
k
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,,

max ,
−−= ; (Ʉ.13) 

ɞɥɹ ɉɊȼ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 10 % 

tmax = tɩ, 
Ɉɩɪɟɞɟɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɪɟɤɪɵɬɢɹ 
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ɝɞɟ 
0wT  — ɧɚɱɚɥɶɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɪɟɤɪɵɬɢɹ. 

Ʉ.2.4 Ɋɚɫɱɟɬ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ  

Ɉɩɪɟɞɟɥɹɸɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɭɫɪɟɞɧɟɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ  

ɞɥɹ ɉɊɇ 
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kww q115TT
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,
max

=− ;                     (Ʉ. 15) 

ɞɥɹ ɉɊȼ ɩɪɢ 0,15 ≤ tɩ < 0,8 ɱ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 10 % 

2
ɩɩw t1250t1750250T −+=

max
.                      (Ʉ. 16) 

ɉɪɢ 0,8 < tɩ ≤ 1,22ɱ ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɪɟɞɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɵ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 3,5 % 

ɫɨɫɬɚɜɥɹɟɬ 850 °ɋ. 

ȼɵɱɢɫɥɹɸɬ ɜɪɟɦɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɫɪɟɞɧɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ tmɚɯ, ɦɢɧ 

ɞɥɹ ɉɊɇ 
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max ,
−−=                    (Ʉ.17)  

ɞɥɹ ɉɊȼ 

tmax = 1,1 tɩ, 
Ɉɩɪɟɞɟɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧ 

)t(t455
455

ww

ww
e

t

t
233

TT

TT

ɫ

ɫ
max

max

/,
,

max

−⎟⎟⎠
⎞⎜⎜⎝

⎛=−
−

,                                (Ʉ. 18) 

ɝɞɟ ɫwT   — ɧɚɱɚɥɶɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ. 

Ʉ.2.5 Ɋɚɫɱɟɬ ɩɥɨɬɧɨɫɬɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧ ɢ ɩɟɪɟɤɪɵɬɢɹ (ɩɨɤɪɵɬɢɹ) 
Ɉɩɪɟɞɟɥɹɸɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɭɫɪɟɞɧɟɧɧɭɸ ɩɥɨɬɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 

maxwq , ɤȼɬ/ɦ2: 

ɚ) ɩɪɢ ɉɊɇ: 

ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧ 
750

kw q573q ,,
max

= ;                     (Ʉ. 19) 

ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɟɤɪɵɬɢɹ 
1q61254

k
2750

kw ]eq1033q260[q k −−−⋅−= ,,, ,,
max

;                               (Ʉ.20) 



ɛ) ɩɪɢ ɉɊȼ: 

ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧ ɩɪɢ 0,8 > tɩ > 0,15 ɱ 
2
ɩɩw t50t7543q +−=

max
;                            (Ʉ.21) 

ɩɪɢ 1,22 ≥ tɩ ≥ 0,8 ɱ 

maxwq   =15 ɤȼɬ/ɦ2; 

ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɟɤɪɵɬɢɣ (ɩɨɤɪɵɬɢɣ) ɩɪɢ 0,8 > tɩ  > 0,15 ɱ 
2
ɩɩw t97t13865q +−=

max
;               (Ʉ.22) 

ɩɪɢ 1,22 ≥ tɩ ≥ 0,8 ɱ 

maxwq   =17,3 ɤȼɬ/ɦ2; 

ȼɵɱɢɫɥɹɸɬ ɜɪɟɦɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɭɫɪɟɞɧɟɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ ɉɊɇ ɢ 

ɉɊȼ: 

ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧ 

kq615
keq1526t

,
max ,

−−= .                        (Ʉ.23) 

ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɟɤɪɵɬɢɹ (ɩɨɤɪɵɬɢɹ) 
kq615

keq2726t
,

max ,
−−= .                        (Ʉ.24) 

Ɉɩɪɟɞɟɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 
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Ʉ.2.6 Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɥɨɬɧɨɫɬɟɣ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ, ɭɯɨɞɹɳɢɯ ɢɡ ɨɱɚɝɚ ɩɨɠɚɪɚ ɱɟɪɟɡ ɩɪɨɟɦɵ 

ɩɨɦɟɳɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɨɞɧɨɦ ɭɪɨɜɧɟ, ɩɪɢ ɉɊȼ 

Ɇɚɤɫɢɦɚɥɶɧɭɸ ɩɥɨɬɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɫ ɩɪɨɞɭɤɬɚɦɢ ɝɨɪɟɧɢɹ, ɭɯɨɞɹɳɢɦɢ ɱɟɪɟɡ ɩɪɨɟɦɵ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ 
ɮɨɪɦɭɥɟ 

)(,,
max

30q10t2229t9620965q 2
ɩɩɭɯ −++−= .              (Ʉ.26) 

と.3 づíïôñö öñ½äñëíöÜëÖÜÇÜ ëñ¢ó½í ç äÜ½ñàñÖóó ï ÜôñöÜ½ Öíôí¿áÖÜú ïöíÑóó äÜ¢íëí äëó ÇÜëñÖóó öçñëÑ▲ê 

ÇÜë0ôóê ó öëÜÑÖÜÇÜë0ôóê ½íöñëóí¿Üç 

Ʉ.3.1 ɉɨ ɞɚɧɧɵɦ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɢɥɢ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɨɩɪɟɞɟɥɹɸɬ: 
- ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ V; 

- ɩɥɨɳɚɞɶ ɩɪɨɟɦɨɜ ɩɨɦɟɳɟɧɢɹ Ⱥi; 

- ɜɵɫɨɬɭ ɩɪɨɟɦɨɜ hi; 

- ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɤɚɠɞɨɝɨ ɜɢɞɚ ɝɨɪɸɱɟɝɨ ɬɜɟɪɞɨɝɨ ɦɚɬɟɪɢɚɥɚ Ɋi; 

- ɩɪɢɜɟɞɟɧɧɭɸ ɜɵɫɨɬɭ ɩɪɨɟɦɨɜ h; 

- ɜɵɫɨɬɭ ɩɨɦɟɳɟɧɢɹ h; 

- ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɞɪɟɜɟɫɢɧɟ, Ɋ. 

Ʉ.3.2 ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɴɟɦɨɦ ɩɨɦɟɳɟɧɢɹ V ɢ ɩɨɠɚɪɧɨɣ 

ɧɚɝɪɭɡɤɨɣ q ɨɩɪɟɞɟɥɹɸɬ ɦɢɧɢɦɚɥɶɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɩɨɠɚɪɚ (ɇɋɉ) tɇɋɉ. ȼɪɟɦɟɧɢ ɨɤɨɧɱɚɧɢɹ 
ɇɋɉ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɟɦɩɟɪɚɬɭɪɚ Ɍɜ. 
Ʉ. 3.3 Ɋɚɫɫɱɢɬɵɜɚɸɬ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɪɚɡɜɢɬɨɣ ɫɬɚɞɢɢ ɩɨɠɚɪɚ. 
Ʉ. 3.4 ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫɬɪɨɹɬ ɡɚɜɢɫɢɦɨɫɬɶ ɫɪɟɞɧɟɨɛɴɟɦɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 

ɩɨɦɟɳɟɧɢɢ ɜ ɤɨɨɪɞɢɧɚɬɚɯ ɬɟɦɩɟɪɚɬɭɪɚ — ɜɪɟɦɹ ɬɚɤ, ɱɬɨɛɵ ɡɧɚɱɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ Ɍɜ ɧɚ ɜɨɫɯɨɞɹɳɟɣ ɜɟɬɜɢ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɡɧɚɱɟɧɢɟ tɇɋɉ. 

Ʉ.3.5 Ɉɩɪɟɞɟɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɨɛɴɟɦɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɩɨɠɚɪɚ 
( Ɍ - Ɍ0 ) / (Ɍɇɋɉ - Ɍ0) = (t / tɇɋɉ )2,                           (Ʉ.27) 

ɝɞɟ Ɍɇɋɉ — ɫɪɟɞɧɟɨɛɴɟɦɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɦɨɦɟɧɬ ɨɤɨɧɱɚɧɢɹ ɇɋɉ. 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ Ɍɇɋɉ ɝɨɪɟɧɢɢ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɢɡ ɬɜɟɪɞɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 250 °ɋ. 

ぢëó½ñë — Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɨɠɚɪɚ ɜ ɩɨɦɟɳɟɧɢɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɞɚɧɢɹ ɫ ɭɱɟɬɨɦ ɧɚɱɚɥɶɧɨɣ 

ɫɬɚɞɢɢ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ɉɥɨɳɚɞɶ ɩɨɥɚ S = 2340 ɦ2, ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ V= 14040 ɦ3, ɩɥɨɳɚɞɶ ɩɪɨɟɦɨɜ Ⱥ = 167 ɦ2, ɜɵɫɨɬɚ ɩɪɨɟɦɨɜ h = 2,89 ɦ. 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɞɪɟɜɟɫɢɧɟ, ɫɨɫɬɚɜɥɹɟɬ 4,68 · 104 ɤɝ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɠɚɪɧɨɣ 

ɧɚɝɪɭɡɤɟ q = 20 ɤɝ/ɦ2. 

Ɋɚɫɱɟɬ ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ äÜ¢íëí: 

tɇɋɉ = 40 ɦɢɧ.  

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɛɳɟɣ ɜɫɩɵɲɤɢ ɜ ɩɨɦɟɳɟɧɢɢ: 

Ɍɜ = 250 °ɋ.  

ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɩɨɠɚɪɚ: 
( Ɍ - Ɍ0 ) / (Ɍɇɋɉ - Ɍ0) = (t / tɇɋɉ )2 = [ 523 - 293 (t / 40)2 ]; 

Ɍ - 293=0,14 t2. 

ɉɪɨɟɦɧɨɫɬɶ ɩɨɦɟɳɟɧɢɹ: 
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Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɫɝɨɪɚɧɢɹ 1 ɤɝ ɦɚɬɟɪɢɚɥɚ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ: 
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ɍɞɟɥɶɧɨɟ ɤɪɢɬɢɱɟɫɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ: 
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qɤɩ.ɤ = ɤɝ/ɦ2.  

ɍɞɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ: 
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 ɤɝ/ɦ2.  

ɂɡ ɫɪɚɜɧɟɧɢɹ qɤ  ɢ qɤɩ.ɤ ɩɨɥɭɱɚɟɬɫɹ, ɱɬɨ 
qɤ  = 14 > qɤɩ.ɤ = 5,16 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɩɨɦɟɳɟɧɢɢ ɛɭɞɟɬ ɩɨɠɚɪ, ɪɟɝɭɥɢɪɭɟɦɵɣ ɜɟɧɬɢɥɹɰɢɟɣ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɪɟɞɧɟɨɛɴɟɦɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɫɬɚɞɢɢ ɨɛɴɟɦɧɨɝɨ ɩɨɠɚɪɚ: 

897e940e940Ɍ
3010330q3 10741074 === −−−− ⋅⋅ )()( ,,

max Ʉ.  

ɏɚɪɚɤɬɟɪɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɠɚɪɚ: 
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ȼɪɟɦɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɟɞɧɟɨɛɴɟɦɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ: 

tmɚɯ = tɩ = 24 ɦɢɧ. 

ɂɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɨɛɴɟɦɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɨɛɴɟɦɧɨɦ ɫɜɨɛɨɞɧɨ ɪɚɡɜɢɜɚɸɳɟɦɫɹ ɩɨɠɚɪɟ: 
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ɂɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɨɛɴɟɦɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɩɨɠɚɪɟ ɫ ɭɱɟɬɨɦ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɩɨɠɚɪɚ ɜ ɩɨɦɟɳɟɧɢɢ ɨɛɴɟɦɨɦ V = 

14040 ɦ3, ɩɪɨɟɦɧɨɫɬɶɸ ɉ= 0,12 ɦ0,5, ɫ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɨɣ, ɩɪɢɜɟɞɟɧɧɨɣ ɤ ɞɪɟɜɟɫɢɧɟ ɜ ɤɨɥɢɱɟɫɬɜɟ 20 ɤɝ/ɦ2, ɩɪɟɞɫɬɚɜɥɟɧ 

ɧɚ ɪɢɫɭɧɤɟ Ʉ.1: 



 
Ɋɢɫɭɧɨɤ Ʉ.1 — ɂɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɨɛɴɟɦɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɜɪɟɦɟɧɢ ɫ ɭɱɟɬɨɦ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɩɨɠɚɪɚ 

 

ɉɊИɅɈɀȿɇИȿ Ʌ  

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
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ず. 1 づíïôñö öëñßÜñ½▲ê äëñÑñ¿Üç ÜÇÖñïöÜú¡Üïöó 
Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɬɪɟɛɭɟɦɵɯ ɩɪɟɞɟɥɨɜ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢ ɨɝɧɟɡɚɳɢɳɟɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɭɱɢɬɵɜɚɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɢɫɯɨɞɹ ɢɡ ɧɨɪɦɢɪɭɟɦɨɝɨ ɪɢɫɤɚ ɞɨɫɬɢɠɟɧɢɹ ɩɪɟɞɟɥɶɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɩɪɢɡɧɚɤɭ ɩɨɬɟɪɢ ɧɟɫɭɳɟɣ ɢ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɟɣ ɜ ɭɫɥɨɜɢɹɯ ɪɟɚɥɶɧɵɯ ɩɨɠɚɪɨɜ. 
Ɍɪɟɛɭɟɦɵɟ ɩɪɟɞɟɥɵ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɨɩɪɟɞɟɥɟɧɢɹ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 

ɩɨɠɚɪɨɜ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɝɧɟɫɬɨɣɤɨɫɬɢ. Ʉɨɷɮɮɢɰɢɟɧɬ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɧɧɨɣ 

ɩɪɟɞɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɭɫɥɨɜɢɹɯ ɪɟɚɥɶɧɵɯ ɩɨɠɚɪɨɜ. 
 



 
 

- H = 4,8ɦ; q = 68 - 70 ɤɝ/ɦ2; - - - ɇ = 6,6 ɦ;  

1 - q =2,4 - 14 ɤɝ/ɦ2; 2 -  q = 67 - 119 ɤɝ/ɦ2;  

3 - q = 60 - 66 ɤɝ/ɦ2; 4 - q = 60 ɤɝ/ɦ2;  

5 - q = 82 - 155 ɤɝ/ɦ2; 6- q = 140 - 160 ɤɝ/ɦ2;  

7 - q = 200 ɤɝ/ɦ2; 8 - q = 210 - 250 ɤɝ/ɦ2;  

9 - q = 500 - 550 ɤɝ/ɦ2 

Ɋɢɫɭɧɨɤ Ʌ. 1 — Ɂɚɜɢɫɢɦɨɫɬɶ ɦɢɧɢɦɚɥɶɧɨɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɩɨɠɚɪɚ 
tɇɋɉ ɨɬ ɨɛɴɟɦɚ V, ɜɵɫɨɬɵ ɇ ɩɨɦɟɳɟɧɢɹ ɢ 

ɤɨɥɢɱɟɫɬɜɚ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ q 

1 - H = 3ɦ ; 2 - H = 6ɦ ; 3 - H = 12 ɦ  

Ɋɢɫɭɧɨɤ Ʌ.2 — Ɂɚɜɢɫɢɦɨɫɬɶ ɦɢɧɢɦɚɥɶɧɨɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɩɨɠɚɪɚ 
tɇɋɉ ɨɬ ɨɛɴɟɦɚ V ɜɵɫɨɬɵ H ɩɨɦɟɳɟɧɢɹ 

 

 

Ʌ. 1.1 Ɋɚɫɱɟɬ ɬɪɟɛɭɟɦɵɯ ɩɪɟɞɟɥɨɜ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɜ ɩɨɦɟɳɟɧɢɢ ɩɪɨɜɨɞɹɬ ɞɥɹ ɫɥɭɱɚɟɜ ɥɨɤɚɥɶɧɨɝɨ ɢɥɢ ɨɛɴɟɦɧɨɝɨ 
ɩɨɠɚɪɨɜ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɢɞɚ ɩɨɠɚɪɚ ɫɧɚɱɚɥɚ ɩɨ ɪɢɫɭɧɤɚɦ Ʌ.1 ɢ Ʌ.2 ɧɚɯɨɞɹɬ ɦɢɧɢɦɚɥɶɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɩɨɠɚɪɚ (ɇɋɉ) tɇɋɉ . ɉɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɨɝɧɹ ɩɨ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɟ, ɨɬɥɢɱɚɸɳɟɣɫɹ ɩɨ ɫɜɨɣɫɬɜɚɦ ɨɬ 
ɞɪɟɜɟɫɢɧɵ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɇɋɉ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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,/= ,                           (Ʌ.1) 

ɝɞɟ nɞɪ, ni, — ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɜɵɝɨɪɚɧɢɹ ɞɪɟɜɟɫɢɧɵ ɢ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɬɜɟɪɞɨɝɨ ɝɨɪɸɱɟɝɨ ɢɥɢ ɬɪɭɞɧɨɝɨɪɸɱɟɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɤɝ/(ɦ2 · ɦɢɧ); 

p

Hɞ
Q = 13,8 ɆȾɠ/ɤɝ, 

p

Hi
Q  —ɧɢɡɲɢɟ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ ɞɪɟɜɟɫɢɧɵ ɢ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɆȾɠ/ɤɝ; 

Uɫɪ , iɫɪU  — ɫɪɟɞɧɢɟ ɥɢɧɟɣɧɵɟ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨ ɞɪɟɜɟɫɢɧɟ ɢ i-ɦɭ ɤɨɦɩɨɧɟɧɬɭ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦ/ɦɢɧ.  

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɇɋɉ ɩɪɨɜɟɪɹɸɬ ɧɟɪɚɜɟɧɫɬɜɨ: 

Sɬ ≤ π (
ii ɇɋɉɫɪ tU )2,                                           (Ʌ.2) 

ɝɞɟ Sɬ — ɩɥɨɳɚɞɶ ɩɨɞ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɨɣ, ɦ2. 

ȿɫɥɢ ɭɫɥɨɜɢɟ (Ʌ.2) ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɩɨɠɚɪɧɚɹ ɧɚɝɪɭɡɤɚ ɪɚɫɩɨɥɨɠɟɧɚ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨ, ɜ ɩɨɦɟɳɟɧɢɢ ɛɭɞɟɬ ɥɨɤɚɥɶɧɵɣ 

ɩɨɠɚɪ. 
ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɨɠɚɪɧɚɹ ɧɚɝɪɭɡɤɚ ɪɚɫɩɨɥɨɠɟɧɚ ɪɚɫɫɪɟɞɨɬɨɱɟɧɧɨ, ɜ ɩɨɦɟɳɟɧɢɢ ɛɭɞɟɬ ɨɛɴɟɦɧɵɣ ɩɨɠɚɪ. 
ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɟɞɨɜɚɧɢɣ, ɚ ɬɚɤɠɟ ɫɩɪɚɜɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɠɚɪɚ tɷ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ. 

ɗɤɜɢɜɚɥɟɧɬɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɠɚɪɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɢɡɜɟɫɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɪɨɟɦɧɨɫɬɢ ɩɨɦɟɳɟɧɢɹ ɉ, ɦ0,5 ɢ 

ɯɚɪɚɤɬɟɪɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ tɩ ɱ. 
Ɏɚɤɬɨɪ ɩɪɨɟɦɧɨɫɬɢ ɩɨɦɟɳɟɧɢɹ ɩɪɢ ɨɛɴɟɦɧɨɦ ɩɨɠɚɪɟ ɉ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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                                         (Ʌ.3) 

ɝɞɟ S — ɩɥɨɳɚɞɶ ɩɨɥɚ, ɦ2; 

V— ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ, ɦ3; 



Ⱥi — ɩɥɨɳɚɞɶ, ɦ2; 

hi — ɜɵɫɨɬɚ i-ɝɨ ɩɪɨɟɦɚ ɜ ɩɨɦɟɳɟɧɢɢ, ɦ; 

N — ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɟɦɨɜ.  
ȼ ɫɥɭɱɚɟ ɥɨɤɚɥɶɧɨɝɨ ɩɨɠɚɪɚ ɮɚɤɬɨɪ ɩɪɨɟɦɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

FHɉ /= ,                            (Ʌ.4) 

ɝɞɟ ɇ —  ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɡɟɪɤɚɥɚ ɝɨɪɟɧɢɹ ɞɨ ɤɨɧɫɬɪɭɤɰɢɢ (ɜɵɫɨɬɚ ɩɨɦɟɳɟɧɢɹ), ɦ; 

F —  ɩɥɨɳɚɞɶ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ (ɪɚɡɥɢɜɚ), ɦ2. 

ɏɚɪɚɤɬɟɪɧɭɸ ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɛɴɟɦɧɨɝɨ ɩɨɠɚɪɚ tɩ ɱ, ɞɥɹ ɬɜɟɪɞɵɯ ɝɨɪɸɱɢɯ ɢ ɬɪɭɞɧɨɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬ 
ɩɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ Gj — ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ i-ɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɤɝ (j = 1,...,Ɇ); 

Ɇ— ɱɢɫɥɨ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɧɚɝɪɭɡɤɢ; 

nɞɪ — ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ ɞɪɟɜɟɫɢɧɵ, ɤɝ/(ɦ2·ɦɢɧ); 

ɩj— ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ j-ɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɝ/(ɦ2·ɦɢɧ); 

∑== M

1j
jjj GGx / , — ɜɟɫɨɜɚɹ ɞɨɥɹ j-ɣ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ. 

nɞɪ , nj ɨɩɪɟɞɟɥɹɸɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɢɥɢ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ. 

ɉɪɢ ɝɨɪɟɧɢɢ Ʌȼɀ ɢ Ƚɀ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɥɨɤɚɥɶɧɨɝɨ ɩɨɠɚɪɚ tɥ, ɦɢɧ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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t
ɫɪ

ɥ = ,                                  (Ʌ.6) 

ɝɞɟ G— ɤɨɥɢɱɟɫɬɜɨ Ʌȼɀ ɢ Ƚɀ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɪɚɡɥɢɬɶɫɹ ɩɪɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɤɝ; 
Ɇɫɪ — ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ Ʌȼɀ ɢ Ƚɀ, ɤɝ/(ɦ2 ·ɦɢɧ); 

F — ɩɥɨɳɚɞɶ ɪɚɡɥɢɜɚ, ɦ2. 

Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɧɨɦɨɝɪɚɦɦɚɦ (ɪɢɫɭɧɤɢ Ʌ.3 — Ʌ.9) ɨɩɪɟɞɟɥɹɸɬ ɷɤɜɢɜɚɥɟɧɬɧɭɸ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɠɚɪɚ tɷ(tɩ, ɉ) [tɩ — ɨɩɪɟɞɟɥɟɧɨ ɩɨ ɮɨɪɦɭɥɚɦ (Ʌ.5) ɢɥɢ (Ʌ.6) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɩɨɠɚɪɚ, ɚ ɉ 

ɜɵɱɢɫɥɟɧɨ ɩɨ ɮɨɪɦɭɥɚɦ (Ʌ.3) ɢɥɢ (Ʌ.4)]. 

 

 

 

1 - H/ F = 1,2; 2 - H/ F  l,5; 3  - H/ F = 1,8;  

4 - H/ F = 2,2; 5 - H/ F  = 2,4 

Ɋɢɫɭɧɨɤ Ʌ.3 — Ɂɚɜɢɫɢɦɨɫɬɶ ɷɤɜɢɜɚɥɟɧɬɧɨɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ tɷ ɨɬ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ ɞɥɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɢ ɨɝɧɟɡɚɳɢɳɟɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɩɟɪɟɤɪɵɬɢɹ ɜ ɭɫɥɨɜɢɹɯ ɥɨɤɚɥɶɧɵɯ ɩɨɠɚɪɨɜ tɥ 

(ɢɥɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɇɋɉ tɇɋɉ) ɩɪɢ ɝɨɪɟɧɢɢ 

ɬɜɟɪɞɵɯ ɢ ɬɪɭɞɧɨɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ 

1-H / F  = 1,2; 2 - H / F = 1,5; 3 - H / F =1,8; 

4 - H / F  = 2,2; 5 - H / F  = 2,4;  

6 - H / F  = 3,6 

Ɋɢɫɭɧɨɤ Ʌ.4 — Ɂɚɜɢɫɢɦɨɫɬɶ ɷɤɜɢɜɚɥɟɧɬɧɨɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ tɷ ɨɬ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ tɥ ɞɥɹ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢ ɨɝɧɟɡɚɳɢɳɟɧɧɵɯ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɟɤɪɵɬɢɹ ɩɪɢ 

ɝɨɪɟɧɢɢ Ʌȼɀ ɢ Ƚɀ 

 



  

1-H / F  = 1,2; 2 - H / F = 2,0;  

3 - H / F =2,4; 4 - H / F  = 2,85;  

5 - H / F  = 3,2; 6 - H / F  = 4,0;  

7 - H / F  =4,4; 8 -  H / F  = 5,2; 

9 - H / F  =5,6; 10 - H / F  = 6,0 

 

Ɋɢɫɭɧɨɤ Ʌ.5 — Ɂɚɜɢɫɢɦɨɫɬɶ ɷɤɜɢɜɚɥɟɧɬɧɨɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ tɷ ɨɬ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ tɥ ɞɥɹ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɟɡɚɳɢɳɟɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ 

1 - H / F  = 0,5; 2 - H / F = 0,6;  

3 - H / F = 0,7; 4 - H / F  = 0,8;  

5 - H / F  = 1,0; 6 - H / F  = 1,5;  

7 - H / F  = 2,0;  

 

Ɋɢɫɭɧɨɤ Ʌ.6 — Ɂɚɜɢɫɢɦɨɫɬɶ ɷɤɜɢɜɚɥɟɧɬɧɨɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ tɷ ɨɬ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ tɥ ɞɥɹ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɟɡɚɳɢɳɟɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ 

 

  
1 - ɉ = 0,25 ɦ 0,5; 2 - ɉ = 0,20ɦ 0,5;  

3 - ɉ = 0,18 ɦ 0,5; 4 - ɉ = 0,15 ɦ 0,5; 

5 - ɉ = 0,12 ɦ 0,5; 6  - ɉ = 0,08 ɦ 0,5; 

7 - ɉ = 0,04 ɦ 0,5; 

Ɋɢɫɭɧɨɤ Ʌ.7 — Ɂɚɜɢɫɢɦɨɫɬɶ ɷɤɜɢɜɚɥɟɧɬɧɨɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ tɷ ɨɬ ɯɚɪɚɤɬɟɪɧɨɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ tɩ Ⱦɥɹ 
ɨɝɧɟɡɚɳɢɳɟɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɟɤɪɵɬɢɹ 

1 - ɉ = 0,25 ɦ 0,5; 2 - ɉ = 0,20ɦ 0,5;  

3 - ɉ = 0,18 ɦ 0,5; 4 - ɉ = 0,15 ɦ 0,5; 

5 - ɉ = 0,12 ɦ 0,5; 6  - ɉ = 0,08 ɦ 0,5; 

7 - ɉ = 0,04 ɦ 0,5; 

Ɋɢɫɭɧɨɤ Ʌ.8 — Ɂɚɜɢɫɢɦɨɫɬɶ ɷɤɜɢɜɚɥɟɧɬɧɨɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ tɷ ɨɬ ɯɚɪɚɤɬɟɪɧɨɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɛɴɟɦɧɨɝɨ ɩɨɠɚɪɚ tɩ ɞɥɹ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɧɟɫɭɳɢɯ ɫɬɟɧ 

 



 

 

 

 

 

 

 

 

 

 

 

1 - ɉ = 0,25 ɦ 0,5; 2 - ɉ = 0,20ɦ 0,5;  

3 - ɉ = 0,18 ɦ 0,5; 4 - ɉ = 0,15 ɦ 0,5; 

5 - ɉ = 0,12 ɦ 0,5; 6  - ɉ = 0,08 ɦ 0,5; 

7 - ɉ = 0,04 ɦ 0,5; 

Ɋɢɫɭɧɨɤ Ʌ.9 — Ɂɚɜɢɫɢɦɨɫɬɶ ɷɤɜɢɜɚɥɟɧɬɧɨɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ tɷ ɨɬ ɯɚɪɚɤɬɟɪɧɨɝɨ 
ɜɪɟɦɟɧɢ ɨɛɴɟɦɧɨɝɨ ɩɨɠɚɪɚ tɩ ɞɥɹ ɰɟɧɬɪɚɥɶɧɨ 
ɫɠɚɬɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɥɨɧɧ 

 

 

Ʌ. 1.2 Ʉɨɷɮɮɢɰɢɟɧɬ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɜɵɛɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ Ʉ0 ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɡɧɚɱɟɧɢɸ ɩɪɟɞɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ 

ɨɬɤɚɡɨɜ 
iɩP  ɫ ɭɱɟɬɨɦ ɞɨɩɭɫɬɢɦɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɨɜ ɤɨɧɫɬɪɭɤɰɢɣ 

iɞɨɩP . Ɂɧɚɱɟɧɢɹ 
iɞɨɩP  ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, 

ɤɚɤɨɣ ɝɪɭɩɩɟ ɤɨɧɫɬɪɭɤɰɢɣ i ɩɪɢɧɚɞɥɟɠɢɬ ɜɵɛɪɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ Ʌ.1. 

 

Ɍɚɛɥɢɰɚ Ʌ.1— Ⱦɨɩɭɫɬɢɦɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɩɨɠɚɪɨɜ 
iɞɨɩP  

 

Ƚɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ ȼɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɨɜ 
ȼɟɪɬɢɤɚɥɶɧɵɟ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɪɟɝɪɚɞɵ, 

ɪɢɝɟɥɢ, ɩɟɪɟɤɪɵɬɢɹ, ɮɟɪɦɵ, ɛɚɥɤɢ 

10-6 

Ⱦɪɭɝɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɟɪɟɝɨɪɨɞɤɢ 10-5 

ɉɪɨɱɢɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 10-4 

 

ɉɪɟɞɟɥɶɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɭɫɥɨɜɢɹɯ ɩɨɠɚɪɨɜ 
iɩP  ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

)P1)(P1S(P

P
P

ɨɩA0

ɞɨɩ
ɩ

i

i
.−−=  

ɝɞɟ Ɋ0 — ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɨɬɧɟɫɟɧɧɚɹ ɤ 1 ɦ2 ɩɥɨɳɚɞɢ ɩɨɦɟɳɟɧɢɹ; 
ɊȺ — ɜɟɪɨɹɬɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱɢ (ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ) ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɨɣ ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 
Ɋɩ.ɨ  — ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɜɢɬɨɝɨ ɩɨɠɚɪɚ ɫɢɥɚɦɢ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ. 

Ɋ0 ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɦɟɬɨɞɭ, ɩɪɢɜɟɞɟɧɧɨɦɭ ɜ ȽɈɋɌ 12.1.004, ɢɥɢ ɛɟɪɭɬ ɢɡ ɬɚɛɥɢɰɵ Ʌ.2. 

 

Ɍɚɛɥɢɰɚ Ʌ.2 — ȼɟɪɨɹɬɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ Ɋ0 ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ 

 

ɉɪɨɦɵɲɥɟɧɧɵɣ ɰɟɯ ȼɟɪɨɹɬɧɨɫɬɶ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ Ɋ0, 

ɦ/ɝɨɞ · 10-5 

ɉɨ ɨɛɪɚɛɨɬɤɟ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɤɚɭɱɭɤɚ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɜɨɥɨɤɨɧ 2,65 

Ʌɢɬɟɣɧɵɟ ɢ ɩɥɚɜɢɥɶɧɵɟ 1,89 

Ɇɟɯɚɧɢɱɟɫɤɢɟ 0,60 

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ 0,60 

ɉɨ ɩɟɪɟɪɚɛɨɬɤɟ ɦɹɫɧɵɯ ɢ ɪɵɛɧɵɯ ɩɪɨɞɭɤɬɨɜ 1,53 

Ƚɨɪɹɱɟɣ ɩɪɨɤɚɬɤɢ ɦɟɬɚɥɥɨɜ 1,89 

Ɍɟɤɫɬɢɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 1,53 

ɗɥɟɤɬɪɨɫɬɚɧɰɢɣ 2,24 

 

Ɉɰɟɧɤɢ ɊȺ ɛɟɪɭɬ ɢɡ ɬɚɛɥɢɰɵ Ʌ.3. 

Ɍɚɛɥɢɰɚ Ʌ.3 — ȼɟɪɨɹɬɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱɢ ȺɍɅ ɊȺ 

 

Ɍɢɩ Ⱥɍɉ ȼɟɪɨɹɬɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ 
ɡɚɞɚɱɢ 

ɍɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ:  
ɫɩɪɢɧɤɥɟɪɧɵɟ;  
ɞɪɟɧɱɟɪɧɵɟ  

 

0,571  

0,588  



ɍɫɬɚɧɨɜɤɢ ɩɟɧɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ  
ɍɫɬɚɧɨɜɤɢ ɝɚɡɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ:  
ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɭɫɤɨɦ;  

ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ;  

ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɩɭɫɤɨɦ 

0,648 

 

0,518  

0,639  

0,534 

 

Ɋɩ.ɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ ɢɥɢ ɪɚɫɱɟɬɨɦ ɫ ɭɱɟɬɨɦ ɭɫɬɚɧɨɜɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɠɚɪɚ, ɫɢɥ ɢ ɫɪɟɞɫɬɜ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ. ȼ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɞɚɧɧɵɯ ɩɨ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɟ ɢ ɫɢɫɬɟɦɟ 
ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɫɥɟɞɭɟɬ ɩɨɥɨɠɢɬɶ Ɋɩ.ɨ  

ɉɨ ɜɵɱɢɫɥɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ 
iɩɊ  ɨɩɪɟɞɟɥɹɸɬ ɡɧɚɱɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ  ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɢɧɬɟɪɩɨɥɢɪɭɹ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ Ʌ.4. 

 

Ɍɚɛɥɢɰɚ Ʌ.4— Ɂɧɚɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ Ɋ 

 

ȼɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɨɜ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɩɨɠɚɪɟ 

iɩɊ  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɛɟɡɨɩɚɫɧɨɫɬɢ β 

ȼɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɨɜ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ 

ɩɨɠɚɪɟ 
iɩɊ  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɛɟɡɨɩɚɫɧɨɫɬɢ β 
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Ʌ.1.3 Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɝɧɟɫɬɨɣɤɨɫɬɢ Ʉ0 ɩɪɨɜɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ 
Ʉ0 = 0,527 ɟɯɪ (0,36  β).                                       (Ʌ.8) 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɜ ɬɚɛɥɢɰɟ Ʌ.5 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ Ʉ0  ɞɥɹ ɭɫɥɨɜɢɣ Ɋ0 = 5 · 10-6 ɦ2/ɝɨɞ ɢ ɊȺ = 0,95, Ɋɩ.ɨ = 0. 

 

Ɍɚɛɥɢɰɚ Ʌ.5 — Ʉɨɷɮɮɢɰɢɟɧɬ ɨɝɧɟɫɬɨɣɤɨɫɬɢ Ʉ0 

 

ɉɥɨɳɚɞɶ 
ɨɬɫɟɤɨɜ S, ɦ2 

ȼɟɪɬɢɤɚɥɶɧɵɟ ɧɟɫɭɳɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ, 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɪɟɝɪɚɞɵ, 

ɛɚɥɤɢ, ɩɟɪɟɤɪɵɬɢɹ, ɮɟɪɦɵ 

Ⱦɪɭɝɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ 
ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɩɟɪɟɝɨɪɨɞɤɢ 

ɉɪɨɱɢɟ 
ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ 
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Ʌ.1.4 Ɍɪɟɛɭɟɦɵɣ ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ t0 ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɜɵɱɢɫɥɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ tɷ, ɢ Ʉ0 

t0 = Ʉ0.                                         (Ʌ.9)  

ぢëó½ñë▲ 
1 Ɉɩɪɟɞɟɥɢɬɶ ɬɪɟɛɭɟɦɭɸ ɨɝɧɟɫɬɨɣɤɨɫɬɶ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɧɚɞ ɭɱɚɫɬɤɨɦ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɰɟɯɚ ɩɪɢ 

ɫɜɨɛɨɞɧɨɦ ɝɨɪɟɧɢɢ 100 ɤɝ ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɦɚɫɥɚ ɧɚ ɩɥɨɳɚɞɢ F= 3 ɦ2. Ɋɚɡɦɟɪɵ ɩɨɦɟɳɟɧɢɹ 18 ɯ 12 ɯ 4 ɦ, ɜ ɩɨɦɟɳɟɧɢɢ 

ɟɫɬɶ ɩɪɨɟɦ ɫ ɪɚɡɦɟɪɚɦɢ 4 ɯ 3 ɦ. ɉɪɢɧɹɬɶ, ɱɬɨ ɞɨɩɭɫɬɢɦɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɨɜ Ɋɞɨɩ ɪɚɜɧɚ 10-6. 

Ɋɚɫɱɟɬ 
ɂɡ ɫɩɪɚɜɨɱɧɢɤɨɜ ɧɚɣɞɟɦ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ ɦɚɫɥɚ Ɇɫɪ = 2,7 ɤɝ/(ɦ2·ɦɢɧ). Ɍɨɝɞɚ ɜɵɱɢɫɥɢɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɥɨɤɚɥɶɧɨɝɨ ɩɨɠɚɪɚ tɩ ɩɨ ɮɨɪɦɭɥɟ (Ʌ.6) 

tɩ = 100  / (3 · 2,7) ≈ 12,4 ɦɢɧ. 

ɉɪɨɟɦɧɨɫɬɶ ɉ ɜ ɫɥɭɱɚɟ ɥɨɤɚɥɶɧɨɝɨ ɩɨɠɚɪɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (Ʌ.4) 

ɉ = 4 / 3  ≈ 2,3. 

Ɍɟɩɟɪɶ ɧɚɣɞɟɦ ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɠɚɪɚ tɷ Ⱦɥɹ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɩɪɢ ɝɨɪɟɧɢɢ 

ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɦɚɫɥɚ. ɉɨ ɪɢɫɭɧɤɭ Ʌ.4 ɩɨɥɭɱɢɦ tɷ < 0,5 ɱ. ɋɨɝɥɚɫɧɨ ɭɫɥɨɜɢɸ ɡɚɞɚɱɢ ɊA = Pɩ.ɨ =0, ɚ ɩɨ ɬɚɛɥɢɰɟ Ʌ.2 

ɧɚɯɨɞɢɦ Ɋ0 = 0,6 · 10-5 ɦ2/ɝɨɞ. Ɍɨɝɞɚ ɩɪɟɞɟɥɶɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ Ɋɩ, ɜɵɱɢɫɥɟɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (Ʌ.6), ɪɚɜɧɚ: 
Ɋɩ = 10-6 / (6 · 10-6 · 18 · 12) ≈ 7,7 ·10-4.  

ɂɧɬɟɪɩɨɥɢɪɭɹ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ Ʌ.4, ɧɚɯɨɞɢɦ, ɱɬɨ β≈3,1. Ɍɟɩɟɪɶ ɜɵɱɢɫɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 
(Ʌ.8): 

Ʉ0 = 0,527 ɟɯɪ (0,36 · 3,1) ≈ 1,6. 



Ɍɪɟɛɭɟɦɵɣ ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ t0 ɪɚɜɟɧ: 

t0 < 1,6 · 0,5 = 0,8 ɱ. 
2 Ɉɩɪɟɞɟɥɢɬɶ ɬɪɟɛɭɟɦɭɸ ɨɝɧɟɫɬɨɣɤɨɫɬɶ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɧɚɞ ɭɱɚɫɬɤɨɦ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɰɟɯɚ ɜ 

ɭɫɥɨɜɢɹɯ ɨɛɴɟɦɧɨɝɨ ɩɨɠɚɪɚ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɝɨɪɟɧɢɢ ɞɪɟɜɟɫɢɧɵ ɫ ɩɥɨɬɧɨɫɬɶɸ ɧɚɝɪɭɡɤɢ 20 ɤɝ · ɦ-2. Ɋɚɡɦɟɪɵ ɩɨɦɟɳɟɧɢɹ 18 

ɯ 12 ɯ 4 ɦ, ɜ ɩɨɦɟɳɟɧɢɢ ɟɫɬɶ ɩɪɨɟɦ ɫ ɪɚɡɦɟɪɚɦɢ 4 ɯ 3 ɦ. ɉɪɢɧɹɬɶ Ɋɞɨɩ = 10-6  ɦ 2/ɝɨɞ. 

Ɋɚɫɱɟɬ  
Ɉɩɪɟɞɟɥɢɦ ɮɚɤɬɨɪ ɩɪɨɟɦɧɨɫɬɢ ɉ. Ɉɛɴɟɦ V ɩɨɦɟɳɟɧɢɹ ɪɚɜɟɧ 

V = 18 · 12 · 4 = 864 ɦ3 < 1000ɦ3.  

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (Ʌ.3) ɩɨɥɭɱɚɟɦ 

ɉ = 4 · 3 66708643 ,/  ≈ 0,23. 

ɏɚɪɚɤɬɟɪɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɠɚɪɚ ɜɵɱɢɫɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (Ʌ.4). Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ G  

ɪɚɜɧɨ 
G = 20 · 18 · 12 = 4320 ɤɝ.  
ɉɨ ɮɨɪɦɭɥɟ (Ʌ.4) ɨɩɪɟɞɟɥɹɟɦ, ɱɬɨ 
tɩ = 4320 · 13,8 / (6285 · 12 · 3 ) ≈ 0,46 ɱ. 
ɉɨ ɪɢɫɭɧɤɭ Ʌ.7 ɨɩɪɟɞɟɥɹɟɦ ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɠɚɪɚ tɷ ɞɥɹ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɩɪɢ 

ɜɵɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɉ ɢ tɩ ɉɨɥɭɱɚɟɦ, ɱɬɨ tɷ ≈ 0,8 ɱ. ɋ ɭɱɟɬɨɦ ɜɵɱɢɫɥɟɧɧɨɝɨ ɜ ɩɪɢɦɟɪɟ 1 ɡɧɚɱɟɧɢɹ Ʉ0 ɧɚɣɞɟɦ 

ɬɪɟɛɭɟɦɵɣ ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ t0: 

t0 = 1,6 · 0,8 ≈ 1,3ɱ. 
 

ɉɊИɅɈɀȿɇИȿ Ɇ  

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
 

ぜぎどだが づんでぶぎどん づんげぜぎづん でずごゑぞぼび だどゑぎづでどござ 

 

ぜ.1 ゑçñÑñÖóñ 
M.I.I ɇɚɫɬɨɹɳɢɣ ɦɟɬɨɞ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɨɪɹɞɨɤ ɪɚɫɱɟɬɚ ɩɥɨɳɚɞɢ ɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ ɨɝɪɚɧɢɱɢɜɚɸɳɟɦ ɠɢɞɤɨɫɬɶ 

ɭɫɬɪɨɣɫɬɜɟ (ɩɨɞɞɨɧɟ, ɨɬɫɟɤɟ, ɨɝɪɚɠɞɟɧɧɨɦ ɛɨɪɬɢɤɚɦɢ ɭɱɚɫɬɤɟ ɰɟɯɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɥɨɳɚɞɤɟ ɢ ɬ.ɩ.), ɩɪɢ ɤɨɬɨɪɨɦ 

ɢɫɤɥɸɱɚɟɬɫɹ ɩɟɪɟɥɢɜ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɛɨɪɬ ɨɝɪɚɧɢɱɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɪɚɫɬɟɤɚɧɢɟ ɠɢɞɤɨɫɬɢ ɡɚ ɟɝɨ ɩɪɟɞɟɥɚɦɢ. 

Ɇ. 1.2 ȼ ɪɚɫɱɟɬɟ ɭɱɢɬɵɜɚɸɬ ɩɨɫɬɭɩɥɟɧɢɟ ɝɨɪɸɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɩɨɞɞɨɧ ɢɡ ɚɩɩɚɪɚɬɚ ɜ ɦɨɦɟɧɬ ɟɝɨ ɚɜɚɪɢɣɧɨɝɨ ɜɫɤɪɵɬɢɹ, 
ɜɨɞɵ ɨɬ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɜɵɝɨɪɚɧɢɟ ɠɢɞɤɨɫɬɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞɞɨɧɚ. 
Ɇ.1.3 ȼ ɦɟɬɨɞɢɤɟ ɪɚɫɱɟɬɚ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɥɨɠɟɧɢɹ: 
- ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɫɬɟɧɨɤ ɚɩɩɚɪɚɬɚ ɧɟ ɧɚɪɭɲɚɟɬɫɹ; 
- ɪɚɡɪɭɲɚɸɬɫɹ ɬɨɥɶɤɨ ɩɚɬɪɭɛɤɢ, ɥɟɠɚɳɢɟ ɧɢɠɟ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɜ ɚɩɩɚɪɚɬɟ, ɨɛɪɚɡɭɹ ɫɥɢɜɧɵɟ ɨɬɜɟɪɫɬɢɹ, ɪɚɜɧɵɟ 

ɞɢɚɦɟɬɪɭ ɩɚɬɪɭɛɤɨɜ; 
- ɜɟɪɨɹɬɧɨɫɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɞɜɭɯ ɩɚɬɪɭɛɤɨɜ ɦɚɥɚ; 
- ɞɚɜɥɟɧɢɟ ɩɚɪɨɜ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɠɢɞɤɨɫɬɢ ɜ ɚɩɩɚɪɚɬɟ ɜ ɩɪɨɰɟɫɫɟ ɫɥɢɜɚ ɠɢɞɤɨɫɬɢ ɧɟ ɦɟɧɹɟɬɫɹ. 
ぜ.2 づíïôñö ä¿ÜàíÑó ï¿óçÖ▲ê Üöçñëïöóú 
Ɇ.2.1 Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ: 
- ɤɨɥɢɱɟɫɬɜɨ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɢɠɟ ɭɪɨɜɧɹ ɝɨɪɸɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɚɩɩɚɪɚɬɟ, ɢ ɩɥɨɳɚɞɶ ɢɯ ɩɨɩɟɪɟɱɧɨɝɨ 

ɫɟɱɟɧɢɹ σ, ɦ2; 

- ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɚɩɩɚɪɚɬɚ Fa, ɦ2; 

- ɜɵɫɨɬɭ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɧɚɞ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɇ, ɦ; 

- ɜɵɫɨɬɭ ɛɨɪɬɚ ɩɨɞɞɨɧɚ L, ɦ; 

- ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɪɨɲɟɧɢɹ ɜɨɞɨɣ, ɩɨɞɚɜɚɟɦɨɣ ɢɡ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɩɥɨɳɚɞɢ ɩɨɞɞɨɧɚ I, ɤɝ/(ɦ2 · ɫ); 
- ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ ɝɨɪɸɱɟɣ ɠɢɞɤɨɫɬɢ W, ɤɝ/(ɦ2 · ɫ); 
- ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɚɩɩɚɪɚɬɟ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɠɢɞɤɨɫɬɢ ɪ, ɇ/ɦ2.  

ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɩɥɨɳɚɞɢ ɩɨɞɞɨɧɚ Fɩ, ɦ2, ɢ ɪɚɫɱɟɬ ɩɥɨɳɚɞɢ ɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ f ɦ2.  

Ɇ.2.2 ɉɨ ɡɚɞɚɧɧɵɦ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɨɩɪɟɞɟɥɢɬɶ ɧɚɱɚɥɶɧɵɟ ɪɚɫɯɨɞɵ Qi, ɦ3/ɫ, ɠɢɞɤɨɫɬɢ ɢɡ ɚɩɩɚɪɚɬɚ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ, 
ɪɚɜɧɵɟ ɫɟɱɟɧɢɸ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɚɩɩɚɪɚɬɟ, ɩɨ ɮɨɪɦɭɥɟ 

ii gH2Q ϕσ=  

ɝɞɟ ϕi = 0,65 — ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ; σi — ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ i-ɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ; 
g— ɭɫɤɨɪɟɧɢɟ ɫɢɥɵ ɬɹɠɟɫɬɢ, ɪɚɜɧɨɟ 9,81 ɦ/ɫ2; 

ɇi — ɜɵɫɨɬɚ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɧɚɞ i-ɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ. 

Ɇ.2.3 ɉɨ ɧɚɢɛɨɥɶɲɟɦɭ ɢɡ ɜɵɱɢɫɥɟɧɧɵɯ ɧɚɱɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ Qɦ ɜɵɛɪɚɬɶ ɩɥɨɳɚɞɶ ɨɬɜɟɪɫɬɢɹ ɜ ɚɩɩɚɪɚɬɟ ɨ- ɢ ɜɵɫɨɬɭ 
ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɧɚɞ ɧɢɦ ɇ0. 

Ɇ.2.4 ɂɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ ɜɵɛɪɚɬɶ ɩɥɨɳɚɞɶ ɩɨɞɞɨɧɚ Fɩ, ɦ2.  

Ɇ.2.5 Ɉɩɪɟɞɟɥɢɬɶ ɬ 

maxhF

HF
m

ɩ

0a= ,                               (M.2) 

ɝɞɟ hmax = 0,8L — ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɩɨɞɞɨɧɟ. 
Ɇ.2.6 ȼɵɱɢɫɥɢɬɶ ɨɛɴɟɦ ɠɢɞɤɨɫɬɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɩɨɞɞɨɧ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɨɬ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɫ ɭɱɟɬɨɦ 

ɜɵɝɨɪɚɧɢɹ ɝɨɪɸɱɟɣ ɠɢɞɤɨɫɬɢ) Q0, ɦ3/ɫ, ɩɨ ɮɨɪɦɭɥɟ 



ρ
−= ɩ

0

FWI
Q

)(
,                           (Ɇ.3) 

ɝɞɟ ρ — ɩɥɨɬɧɨɫɬɶ ɨɝɧɟɬɭɲɚɳɟɣ ɠɢɞɤɨɫɬɢ, ɤɝ/ɦ3. 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɩɨ ɫɤɨɪɨɫɬɢ ɜɵɝɨɪɚɧɢɹ W ɫɫɥɟɞɭɟɬ ɩɨɥɨɠɢɬɶ ɪɚɜɧɨɣ ɧɭɥɸ.  

Ɇ.2.7 ȿɫɥɢ ɬ < 1, ɬɨ ɩɥɨɳɚɞɶ ɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 
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⋅ϕ= .                            (Ɇ.4) 

M.2.8 ɉɪɢ ɬ ≥ 1 ɩɨɪɹɞɨɤ ɪɚɫɱɟɬɚ f ɫɥɟɞɭɸɳɢɣ: 

Ɇ.2.8.1 Ɉɩɪɟɞɟɥɢɬɶ ɧɚɩɨɪ, ɫɨɡɞɚɜɚɟɦɵɣ ɫɠɚɬɵɦɢ ɝɚɡɚɦɢ ɜ ɚɩɩɚɪɚɬɟ 

g

p
H p ρ= ,                                       (Ɇ.5) 

ɝɞɟ ρ — ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɤɝ/ɦ3. 

Ɇ.2.8.2 ȼɵɱɢɫɥɢɬɶ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ 
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ɝɞɟ Qmax - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɢɡ ɚɩɩɚɪɚɬɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ Ɇ.2.2. 

Ɇ.2.8.3 ɉɨ b ɫ ɩɨɦɨɳɶɸ ɬɚɛɥɢɰɵ Ɇ.1 ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɚ. ȿɫɥɢ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ Ɇ.1 ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɚ 
ɧɟɞɨɫɬɚɬɨɱɧɨ, ɬɨ ɚ ɨɩɪɟɞɟɥɹɸɬ ɩɭɬɟɦ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ 
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Ɍɚɛɥɢɰɚ M.1— Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ ɚ ɨɬ b 

 

ɚ b ɚ b ɚ b ɚ b 

0,000 0,000 0,990 0,993 3,107 1,901 14,999 3,408 

0,071 0,106 1,000 1,000 3,418 1,987 16,573 3,506 

0,170 0,241 1,045 1,030 3,762 2,075 18,313 3,605 

0,268 0,361 1,081 1,053 4,144 2,164 20,236 3,705 

0,362 0,467 1,185 1,117 4,568 2,255 22,362 3,804 

0,454 0,560 1,255 1,158 5,037 2,347 24,711 3,903 

0,540 0,642 1,337 1,205 5,557 2,440 27,308 4,003 

0,622 0,714 1,433 1,256 6,132 2,534 30,178 4,102 

0,697 0,777 1,543 1,313 6,769 2,628 33,351 4,219 

0,765 0,831 1,668 1,374 7,473 2,725 36,857 4,302 

0,853 0,877 1,810 1,439 8,253 2,821 40,732 4,401 

0,876 0,915 1,971 1,509 9,115 2,918 45,014 4,501 

0,921 0,946 2,151 1,581 10,068 3,015 54,978 4,701 

0,955 0,970 2,352 1,657 11,121 3,113 67,148 4,901 

0,980 0,980 2,575 1,736 12,287 3,211 74,210 5,000 

0,986 0,986 2,828 1,817 13,575 3,309   

 

M.2.8.4 Ɋɚɫɫɱɢɬɚɬɶ f ɦ3, ɩɨ ɮɨɪɦɭɥɟ 
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af σ= .                                     (Ɇ.8) 

Ɇ.2.9 ȼɵɛɪɚɬɶ ɫɟɱɟɧɢɟ ɨɬɯɨɞɹɳɢɯ ɨɬ ɩɨɞɞɨɧɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ fɬ ɢɡ ɭɫɥɨɜɢɹ fɬ > f. 

ɉɪɢɦɟɪ 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ ɜɟɪɬɢɤɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɞɢɚɦɟɬɪɨɦ 1,5 ɦ ɢ ɡɚɩɨɥɧɟɧ 

ɬɨɥɭɨɥɨɦ. Ⱥɩɩɚɪɚɬ ɢɦɟɟɬ ɱɟɬɵɪɟ ɩɚɬɪɭɛɤɚ. ɋɟɱɟɧɢɹ ɩɚɬɪɭɛɤɨɜ ɢ ɜɵɫɨɬɵ ɭɪɨɜɧɟɣ ɠɢɞɤɨɫɬɢ ɧɚɞ ɧɢɦɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ Ɇ.2. 

 

Ɍɚɛɥɢɰɚ Ɇ.2 

 

ɇɨɦɟɪ 
ɩɚɬɪɭɛɤɚ 

Hi, ɦ σi, ɦ2 ɇɨɦɟɪ 
ɩɚɬɪɭɛɤɚ 

Hi, ɦ σi, ɦ2 

1 

2 

1,0  

2,5 

3,1 · 10-3 

0,5 · 10-3 

3  

4 

4,0  

6,0 

1,13 · 10-2  

0,785 · 10-2 

 

ɇɨɪɦɚɬɢɜɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ ɨɬ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɪɚɜɧɚ 0,5 ɤɝ/(ɦ2 · ɫ). ɋɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ 
ɬɨɥɭɨɥɚ W = 3,47 · 10-2 ɤɝ/(ɦ2 · ɫ). Ⱦɚɜɥɟɧɢɟ ɜ ɚɩɩɚɪɚɬɟ ɪɚɜɧɨ ɚɬɦɨɫɮɟɪɧɨɦɭ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɨɞ ɚɩɩɚɪɚɬɨɦ ɭɫɬɚɧɨɜɢɬɶ 



ɩɨɞɞɨɧ ɫ ɜɵɫɨɬɨɣ ɛɨɪɬɚ L = 0,3 ɦ. ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɩɥɨɳɚɞɶ ɩɨɞɞɨɧɚ Fɩ  ɢ ɩɥɨɳɚɞɶ ɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ f 
Ɋɚɫɱɟɬ  
Ɉɩɪɟɞɟɥɢɦ ɧɚɱɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɩɚɬɪɭɛɤɢ N1—N4. 

Q1 = ϕσ1 1gH2 = 0,65 · 3,1 · 10-3 18192 ⋅⋅ ,  = 8,93 · 10-3 ɦ3/ɫ; 

Q2 =  0,65 · 0,5 · 10-3 528192 ,, ⋅⋅  = 2,28 · 10-3 ɦ3/ɫ; 

Q3 =  0,65 · 1,13 · 10-2 48192 ⋅⋅ ,  = 6,5 · 10-2 ɦ3/ɫ; 

Q4 =  0,65 · 0,785 · 10-2 2108192 −⋅⋅ ,  = 5,54 · 10-2 ɦ3/ɫ; 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ N3, ɩɨɷɬɨɦɭ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɦ 

Qmax = 6,5 · 10-2 ɦ3/ɫ, σ = 1,13 · 10-2 ɦ2, ɇ0 = 4 ɦ.  

Ɋɚɫɫɱɢɬɚɟɦ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɚɩɩɚɪɚɬɚ 
Fɚ =π D2 / 4 = π 1,54/ 4 = 1,77 ɦ2,  

ɢ, ɩɪɢɧɢɦɚɹ ɫɬɨɪɨɧɭ ɤɜɚɞɪɚɬɧɨɝɨ ɩɨɞɞɨɧɚ ɛɨɥɶɲɟɣ ɧɚ 1 ɦ ɞɢɚɦɟɬɪɚ ɚɩɩɚɪɚɬɚ, ɧɚɣɞɟɦ ɩɥɨɳɚɞɶ ɩɨɞɞɨɧɚ 
Fɩ = (D + 1)2 = 6,25 ɦ2.  

Ɉɩɪɟɞɟɥɢɦ ɬ 
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Ɍɚɤ ɤɚɤ ɬ > 1, ɞɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɩɪɨɜɨɞɢɦ ɩɨ Ɇ.2.8. ȼɵɱɢɫɥɢɦ ɫ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɢ ɜɵɝɨɪɚɧɢɹ ɬɨɥɭɨɥɚ ɨɛɴɟɦ ɜɨɞɵ, 

ɩɨɫɬɭɩɚɸɳɢɣ ɜ ɩɨɞɞɨɧ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ 
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Ɍɚɤ ɤɚɤ Ɋ = 0, ɬɨ ɧɚɩɨɪ, ɫɨɡɞɚɜɚɟɦɵɣ ɫɠɚɬɵɦɢ ɝɚɡɚɦɢ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɠɢɞɤɨɫɬɢ ɇɪ = 0. Ɉɩɪɟɞɟɥɢɦ b: 
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ɉɨ ɬɚɛɥɢɰɟ Ɇ.1 ɧɚɯɨɞɢɦ ɚ = 0,75.  

Ɋɚɫɫɱɢɬɚɟɦ ɩɥɨɳɚɞɶ ɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ f 
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ɉɊИɅɈɀȿɇИȿ ɇ  

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
 

ぜぎどだが づんでぶぎどん ぢづだどごゑだぢだぐんづぞぼび ぢんづだゑぼび げんゑぎで 

 

ぞ.1 だßàóñ öëñßÜçíÖó　 
ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɩɚɪɨɜɚɹ ɡɚɜɟɫɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɧɬɚɤɬɚ ɝɨɪɸɱɢɯ ɝɚɡɨɜɵɯ ɫɦɟɫɟɣ, 

ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɚɜɚɪɢɹɯ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ ɢ ɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɫ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɠɢɝɚɧɢɹ 
(ɧɚɩɪɢɦɟɪ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ ɩɟɱɚɦɢ). Ɂɚɜɟɫɚ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɞɨɫɬɚɬɨɱɧɵɦɢ ɩɥɨɬɧɨɫɬɶɸ ɢ ɞɚɥɶɧɨɛɨɣɧɨɫɬɶɸ, 

ɢɫɤɥɸɱɚɸɳɢɦɢ ɩɪɨɫɤɨɤ ɝɨɪɸɱɟɣ ɫɦɟɫɢ ɜ ɡɚɳɢɳɚɟɦɭɸ ɡɨɧɭ ɨɛɴɟɤɬɚ. ȼɵɩɨɥɧɟɧɢɟ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɞɨɫɬɢɝɚɟɬɫɹ 
ɨɩɬɢɦɚɥɶɧɨɣ ɤɨɦɩɨɧɨɜɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜɚ, ɜɨɫɩɪɨɢɡɜɨɞɹɳɟɝɨ ɡɚɜɟɫɭ, ɢ ɪɚɫɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɟɫɵ. Ɇɟɬɨɞ 
ɜɤɥɸɱɚɟɬ ɬɨɥɶɤɨ ɪɚɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ, ɜɨɫɩɪɨɢɡɜɨɞɹɳɟɝɨ ɩɚɪɨɜɭɸ ɡɚɜɟɫɭ. Ɋɚɫɱɟɬ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɩɚɪɨɩɪɨɜɨɞɚ ɩɪɨɜɨɞɢɬɫɹ 
ɩɨ ɨɛɳɟɢɡɜɟɫɬɧɵɦ ɦɟɬɨɞɚɦ.  

 



 
1 — ɡɚɳɢɳɚɟɦɵɣ ɨɛɴɟɤɬ; 2 — ɨɝɪɚɠɞɟɧɢɟ; 3 — ɨɩɨɪɚ ɤɨɥɥɟɤɬɨɪɚ; 4 — ɤɨɥɥɟɤɬɨɪ; 5 — ɞɪɟɧɚɠɧɵɣ ɜɟɧɬɢɥɶ; h — 

ɜɵɫɨɬɚ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ ɨɝɪɚɠɞɟɧɢɹ ɧɚɞ ɤɨɥɥɟɤɬɨɪɨɦ; hɛ — ɜɵɫɨɬɚ ɨɩɨɪɵ; X— ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɞɨ ɡɚɳɢɳɚɟɦɨɣ 

ɫɬɨɪɨɧɵ ɨɛɴɟɤɬɚ; ɏ1 — ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɝɪɚɠɞɟɧɢɹ ɞɨ ɤɨɥɥɟɤɬɨɪɚ 
Ɋɢɫɭɧɨɤ H.1 — ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɚɪɨɜɨɣ ɡɚɜɟɫɵ 

H.1.1 ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɚɪɨɜɨɣ ɡɚɜɟɫɵ (ɪɢɫɭɧɨɤ ɇ.1) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɥɶɰɟɜɨɣ ɬɪɭɛɱɚɬɵɣ ɤɨɥɥɟɤɬɨɪ, 
ɜɞɨɥɶ ɨɫɢ ɤɨɬɨɪɨɝɨ ɩɨ ɜɫɟɣ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɪɨɫɜɟɪɥɟɧɵ ɨɬɜɟɪɫɬɢɹ ɨɞɢɧɚɤɨɜɨɝɨ ɞɢɚɦɟɬɪɚ ɧɚ ɪɚɜɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ 
ɞɪɭɝɚ. Ⱦɢɚɦɟɬɪ ɢ ɞɥɢɧɭ ɤɨɥɥɟɤɬɨɪɚ, ɤɨɥɢɱɟɫɬɜɨ ɢ ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɨɦ. 

ɇ.1.2 Ʉɨɥɥɟɤɬɨɪ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ, ɛɟɬɨɧɧɵɯ ɢɥɢ ɤɢɪɩɢɱɧɵɯ ɨɩɨɪɚɯ, ɜɵɫɨɬɚ ɤɨɬɨɪɵɯ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ 0,2 ɦ. 

ɇ.1.3 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɞɨ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɨɦ. 

ɇ.1.4 Ʉɨɥɥɟɤɬɨɪ ɞɨɥɠɟɧ ɢɦɟɬɶ ɞɪɟɧɚɠɧɵɟ ɜɟɧɬɢɥɢ ɞɥɹ ɫɩɭɫɤɚ ɤɨɧɞɟɧɫɚɬɚ ɢɥɢ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ. 
ɇ.1.5 ȼɞɨɥɶ ɨɫɢ ɤɨɥɥɟɤɬɨɪɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɠɟɫɬɤɨɟ ɝɚɡɨɧɟɩɪɨɧɢɰɚɟɦɨɟ ɨɝɪɚɠɞɟɧɢɟ (ɥɢɫɬɨɜɨɟ ɠɟɥɟɡɨ ɢɥɢ ɤɢɪɩɢɱɧɚɹ 

ɫɬɟɧɚ) ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɨɫɤɨɤɚ ɝɨɪɸɱɟɣ ɫɦɟɫɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɫɬɪɭɹɦɢ ɜ ɧɚɱɚɥɶɧɨɦ ɭɱɚɫɬɤɟ ɡɚɜɟɫɵ. ȼɟɪɯɧɹɹ 
ɤɪɨɦɤɚ ɨɝɪɚɠɞɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚ 0,4—0,6 ɦ ɜɵɲɟ ɤɨɥɥɟɤɬɨɪɚ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɥɥɟɤɬɨɪɨɦ ɢ ɨɝɪɚɠɞɟɧɢɟɦ 

ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɨɦ. ɉɪɨɟɦɵ ɜ ɨɝɪɚɠɞɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɫɬɨɹɧɧɨ ɡɚɤɪɵɬɵ ɩɥɨɬɧɵɦɢ ɞɜɟɪɹɦɢ. 

ɇ.1.6 Ɍɪɚɟɤɬɨɪɢɹ ɫɬɪɭɢ ɡɚɜɟɫɵ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɡɚɳɢɳɚɟɦɭɸ ɡɨɧɭ. ȼɵɫɨɬɭ ɡɚɜɟɫɵ ɧɚɞ ɡɚɳɢɳɚɟɦɨɣ ɡɨɧɨɣ 

ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɨɦ. Ⱦɥɹ ɜɵɫɨɤɢɯ ɨɛɴɟɤɬɨɜ ɡɚɜɟɫɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɦɧɨɝɨɫɟɤɰɢɨɧɧɨɣ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ. 

ɇ.1.7 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɣ ɪɚɡɞɚɱɢ ɩɚɪɚ ɩɨ ɞɥɢɧɟ ɤɨɥɥɟɤɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɨɬɧɨɲɟɧɢɟ ɫɭɦɦɚɪɧɨɣ 

ɩɥɨɳɚɞɢ ɨɬɜɟɪɫɬɢɣ ɤ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɥɥɟɤɬɨɪɚ ɛɵɥɨ ɦɟɧɶɲɟ ɢɥɢ ɪɚɜɧɨ 0,3. 

ɇ.1.8 Ɍɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɩɪɢ ɪɚɫɱɟɬɟ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɨɣ ɫɪɟɞɧɟɣ ɞɥɹ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ (ɡɢɦɧɟɝɨ) ɩɟɪɢɨɞɚ 
ɜɪɟɦɟɧɢ, ɯɚɪɚɤɬɟɪɧɨɝɨ ɞɚɧɧɨɦɭ ɝɟɨɝɪɚɮɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ. 
ɇ.1.9 ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ ɩɪɢ ɪɚɫɱɟɬɟ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɨɣ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɞɥɹ ɧɚɢɛɨɥɟɟ ɜɟɬɪɟɧɧɨɝɨ ɩɟɪɢɨɞɚ, 

ɯɚɪɚɤɬɟɪɧɨɝɨ ɞɚɧɧɨɦɭ ɝɟɨɝɪɚɮɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ. 
ぞ.2 ぢÜë　ÑÜ¡ ëíïôñöí äíëí½ñöëÜç äíëÜçÜú £íçñï▲ 
ɂɫɯɨɞɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɞɥɹ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɟɫɵ ɩɪɢɧɢɦɚɸɬ: 
- ɞɚɜɥɟɧɢɟ ɢ ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɚɪɚ ɜ ɤɨɥɥɟɤɬɨɪɟ ɡɚɜɟɫɵ; 

- ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 
- ɩɥɨɬɧɨɫɬɶ (ɬɟɦɩɟɪɚɬɭɪɚ) ɜɨɡɞɭɯɚ; 
- ɜɵɫɨɬɚ ɢ ɩɟɪɢɦɟɬɪ ɡɚɳɢɳɚɟɦɨɣ ɡɨɧɵ ɨɛɴɟɤɬɚ; 
- ɜɵɫɨɬɚ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ ɨɝɪɚɠɞɟɧɢɹ ɧɚɞ ɤɨɥɥɟɤɬɨɪɨɦ; 

- ɜɵɫɨɬɚ ɨɩɨɪɵ ɤɨɥɥɟɤɬɨɪɚ. 
Ɋɚɫɫɱɢɬɵɜɚɸɬ ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ. 

ɇ.2.1 Ɋɚɫɫɬɨɹɧɢɟ X, ɦ, ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɡɚɜɟɫɵ ɞɨ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ 
ɏ=0,25ɇ,                                              (ɇ.1) 

ɝɞɟ ɇ— ɜɵɫɨɬɚ ɡɚɳɢɳɚɟɦɨɣ ɡɨɧɵ ɨɛɴɟɤɬɚ, ɦ.  

ɇ.2.2 Ⱦɥɢɧɚ ɤɨɥɥɟɤɬɨɪɚ Lɤɨɥ, ɦ 

Lɤɨɥ = Ɋ + 8X,                                       (ɇ.2) 

ɝɞɟ Ɋ — ɩɟɪɢɦɟɬɪ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɦ. 

ɇ.2.3 ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ ɢɡ ɨɬɜɟɪɫɬɢɣ ɤɨɥɥɟɤɬɨɪɚ ρ0 W0, ɤɝ/(ɦ2 · ɫ) 
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ɝɞɟ ρ0 — ɩɥɨɬɧɨɫɬɶ ɩɚɪɚ, ɤɝ/ɦ3; 

W0 — ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɩɚɪɚ, ɦ/ɫ; 
ɪ1 — ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɨɥɥɟɤɬɨɪɟ. ɉɚ; 
V1 — ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɚɪɚ ɜ ɤɨɥɥɟɤɬɨɪɟ, ɦ3/ɤɝ; 
p2 — ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ, ɉɚ; 
Ʉ — ɩɨɤɚɡɚɬɟɥɶ ɚɞɢɚɛɚɬɵ ɩɚɪɚ (ɞɥɹ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɩɪɢɧɹɬɶ Ʉ = 1,3, ɞɥɹ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ Ʉ = 1,135).  

ɇ.2.4 Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ ɧɚ ɤɨɥɥɟɤɬɨɪɟ d0, ɦ 
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ɝɞɟ ρɜ — ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3; 

Wɜ — ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ. 
ȿɫɥɢ ɩɨ ɭɫɥɨɜɢɹɦ ɪɚɫɱɟɬɚ ɡɚɞɚɟɬɫɹ ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ, ɬɨ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɢɬɶ ɜɵɫɨɬɭ ɡɚɜɟɫɵ ɇɡ, ɦ 
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,                                  (ɇ.5) 

ɇ.2.5 Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɨɬɜɟɪɫɬɢɹɦɢ l, ɦ 

02

h

,
l =                                                     (ɇ.6)  

ɝɞɟ h — ɜɵɫɨɬɚ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ ɨɝɪɚɠɞɟɧɢɹ ɧɚɞ ɤɨɥɥɟɤɬɨɪɨɦ, ɦ.  

ɇ.2.6 Ʉɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ n, ɲɬ. 

1
L

n ɤɨɥ +=
l

,                                         (ɇ.7) 

ɇ.2.7 Ⱦɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ Dɤɨɥ, ɦ  

nd831D 0ɤɨɥ ,= ,                                 (H.8) 

ɇ.2.8 Ɋɚɫɯɨɞ ɩɚɪɚ Gɩ, ɤɝ/ɫ: 

00
2
0ɩ Wnd7850G ρϕ= , .                                      (H.9) 

ɝɞɟ ϕ — ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɩɚɪɚ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ (ϕ ɨɬ 0,6 ɞɨ 0,8).  

ɇ.2.9 Ɉɛɳɚɹ ɜɵɫɨɬɚ ɨɝɪɚɠɞɟɧɢɹ hɨɝɪ, ɦ: 

hɨɝɪ = h + hɛ.                                      (ɇ.10) 

ɝɞɟ hɛ — ɜɵɫɨɬɚ ɨɩɨɪɵ ɤɨɥɥɟɤɬɨɪɚ, ɦ. 

ɇ.2.10 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɝɪɚɠɞɟɧɢɹ ɞɨ ɤɨɥɥɟɤɬɨɪɚ ɏ1, ɦ: 

ɏ1 = 0,25Ⱥ.                                          (ɇ.11) 

ɇ.2.11 Ⱦɥɢɧɚ ɨɝɪɚɠɞɟɧɢɹ Lɨɝɪ, ɦ: 

Lɨɝɪ = Lɤɨɥ +8X1.                                    (H.12)  

ɍɤɚɡɚɧɧɵɣ ɩɨɪɹɞɨɤ ɪɚɫɱɟɬɚ ɩɪɨɜɨɞɹɬ ɩɨɫɥɟ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɝɨ ɜɵɛɨɪɚ ɡɧɚɱɟɧɢɣ ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɢ ɞɢɚɦɟɬɪɚ ɨɬɜɟɪɫɬɢɣ 

ɜ ɤɨɥɥɟɤɬɨɪɟ ɩɨ ɬɚɛɥɢɰɟ ɇ.1. 

 

Ɍɚɛɥɢɰɚ ɇ.1— ɂɡɦɟɧɟɧɢɟ ɜɵɫɨɬɵ ɡɚɜɟɫɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ ɨɬɜɟɪɫɬɢɣ ɢ ɞɚɜɥɟɧɢɹ ɩɚɪɚ 
 

Ɋ1 

105ɉɚ 
d0, ɦɦ 

 3 4 5 6 7 8 9 10 

Wɜ  = 2ɦ/ɫ 
3 3,30 4,05 4,7 5,3 5,9 6,5 7,0 7,5 

4 4,00 4,80 5,5 6,3 7,0 7,6 8,2 8,7 

5 4,50 5,40 6,3 7,2 7,9 8,7 9,3 10,0 

6 4,85 5,80 6,7 7,7 8,5 9,3 10,0 — 

7 5,25 6,30 7,3 8,3 9,2 10,0 — — 

8 5,50 6,60 7,6 8,7 9,5 — — — 

9 5,75 7,00 8,0 9,2 10,0 — — — 

10 6,15 7,40 8,5 9,8 — — — — 

12 6,70 8,00 9,3 11,0 — — — — 

14 7,10 8,50 10,0 — — — — — 

16 7,50 9,00 — — — — — — 

Wɜ = 3 ɦ/ɫ 
4 2,60 3,20 3,70 4,20 4,60 5,0 5,5 5,80 

5 3,00 3,60 4,15 4,80 5,25 5,7 6,2 6,60 

6 3,20 3,90 4,50 5,15 5,70 6,2 6,7 7,15 

7 3,50 4,20 4,85 5,50 6,10 6,7 7,2 7,70 

8 3,65 4,40 5,20 5,80 6,40 7,0 7,6 8,10 

10 4,10 5,00 5,70 6,50 7,20 7,9 8,5 9,10 

12 4,40 5,40 6,20 7,00 7,80 8,5 9,2 9,80 

16 5,00 6,00 6,90 7,80 8,70 9,5 10,3 — 

Wɜ = 4 ɦ/ɫ 
4 — 2,40 2,80 3,1 3,50 3,8 4,1 4,4 

5 — 2,80 3,10 3,5 3,90 4,3 4,6 5,0 

6 2,42 2,92 3,36 3,8 4,25 4,6 5,0 5,4 

7 2,60 3,16 3,60 4,1 4,60 5,0 5,4 5,8 

8 2,70 3,30 3,80 4,3 4,80 5,2 5,6 6,0 

9 2,90 3,45 4,00 4,5 5,00 5,5 5,9 6,3 

10 3,10 3,74 4,30 4,9 5,40 5,9 6,4 6,8 



12 3,30 4,10 4,70 5,1 5,90 6,4 6,9 7,4 

15 3,60 4,40 5,00 5,7 6,30 6,9 7,4 8,0 

Wɜ = 6 ɦ/ɫ 
4 — — 1,84 2,10 2,30 2,54 2,75 2,90 

6 — 1,95 2,25 2,57 2,82 3,10 3,34 3,60 

8 — 2,20 2,52 2,90 3,20 3,50 3,80 4,00 

10 2,10 2,50 2,85 3,16 3,60 4,00 4,30 4,60 

12 2,20 2,65 3,06 3,40 3,85 4,20 4,60 4,90 

15 2,42 2,90 3,86 3,82 4,25 4,60 .5,00 5,35 

 

ȼ ɜɟɪɬɢɤɚɥɶɧɨɣ ɝɪɚɮɟ ɞɚɧɵ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɩɚɪɚ, ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ — ɞɢɚɦɟɬɪɵ ɨɬɜɟɪɫɬɢɣ, ɚ ɜ ɩɟɪɟɫɟɱɟɧɢɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɝɪɚɮ ɜɵɫɨɬɵ ɩɚɪɨɜɵɯ ɡɚɜɟɫ (ɜɵɫɨɬɚ ɡɚɳɢɳɚɟɦɵɯ ɡɨɧ) ɜ ɦɟɬɪɚɯ. 
Ɍɚɛɥɢɰɚ ɫɨɫɬɚɜɥɟɧɚ ɞɥɹ ɫɤɨɪɨɫɬɟɣ ɜɟɬɪɚ 2, 3, 4 ɢ 6 ɦ/ɫ. ɉɪɢ ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɹɯ ɜɟɬɪɚ ɭɤɚɡɚɧɧɵɟ ɜɟɥɢɱɢɧɵ ɫɥɟɞɭɟɬ 

ɩɪɢɧɢɦɚɬɶ ɬɚɤɢɦɢ ɠɟ, ɱɬɨ ɢ ɞɥɹ 6 ɦ/ɫ. Ɍɚɛɥɢɰɚ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɢɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɟɦɭ ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɜɵɫɨɬɵ ɡɚɜɟɫɵ (ɜɵɫɨɬɵ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ). 
Ⱦɥɹ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɜɵɫɨɬɚ ɡɚɜɟɫɵ ɛɭɞɟɬ ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ ɛɨɥɶɲɟ ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ. Ɉɞɧɚɤɨ ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɞɢɚɦɟɬɪɚ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɪɚɫɯɨɞ ɩɚɪɚ. ɋɥɟɞɭɟɬ ɩɨɞɛɢɪɚɬɶ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɢ ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɛɵɥɢ ɨɛɟɫɩɟɱɟɧɵ ɬɪɟɛɭɟɦɚɹ ɜɵɫɨɬɚ ɡɚɜɟɫɵ ɢ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɨɬɛɨɪ ɩɚɪɚ. Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ 

ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɧɚɢɦɟɧɶɲɢɦ ɢɡ ɜɨɡɦɨɠɧɨɝɨ (ɧɨ ɧɟ ɦɟɧɟɟ 3 ɦɦ) ɞɥɹ ɤɚɠɞɨɝɨ ɞɚɜɥɟɧɢɹ ɩɚɪɚ. 
ぢëó½ñë — Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɨɜɨɣ ɡɚɜɟɫɵ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɬɪɭɛɱɚɬɨɣ ɩɟɱɢ (ɪɚɞɢɚɧɬɧɨ-ɤɨɧɜɟɤɰɢɨɧɧɨɣ ɫ 

ɜɟɪɬɢɤɚɥɶɧɵɦ ɞɜɢɠɟɧɢɟɦ ɝɚɡɨɜ). 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ɉɟɪɢɦɟɬɪ ɡɚɳɢɳɚɟɦɨɣ ɡɨɧɵ Ɋ = 20 ɦ, ɜɵɫɨɬɚ ɡɚɳɢɳɚɟɦɨɣ ɡɨɧɵ ɇ = 6 ɦ. ȼ ɤɨɥɥɟɤɬɨɪ ɡɚɜɟɫɵ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɞɚɬɶ ɩɟɪɟɝɪɟɬɵɣ ɩɚɪ ɞɚɜɥɟɧɢɟɦ ɞɨ ɪ1 = 12 · 105 ɉɚ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ tɜ = - 15 

°ɋ (ρɜ = 1,36 ɤɝ/ɦ3). Ⱥɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ ɪ2 ≈ 105 ɉɚ. ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ Wɜ =2 ɦ/ɫ. Ʉɨɥɥɟɤɬɨɪ ɡɚɜɟɫɵ ɭɞɨɛɧɨ ɪɚɫɩɨɥɨɠɢɬɶ 
ɧɚ ɛɟɬɨɧɧɵɯ ɨɩɨɪɚɯ ɜɵɫɨɬɨɣ hɛ = 0,2 ɦ, ɚ ɜɵɫɨɬɭ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ ɨɝɪɚɠɞɟɧɢɹ ɧɚɞ ɤɨɥɥɟɤɬɨɪɨɦ ɡɚɜɟɫɵ ɩɪɢɧɹɬɶ ɪɚɜɧɨɣ h 

= 0,5 ɦ. 

Ɋɚɫɱɟɬ 
ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ ɇ.1, ɨɩɪɟɞɟɥɹɟɦ, ɱɬɨ ɞɥɹ ɡɚɳɢɳɚɟɦɨɣ ɡɨɧɵ ɜɵɫɨɬɨɣ 6 ɦ ɢ ɞɚɜɥɟɧɢɟɦ ɩɚɪɚ ɞɨ 12 · 105 ɉɚ 

ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 2 ɦ/ɫ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɧɹɬɶ: ɪ1 = 106 ɉɚ ɢ d0 = 3 ɦɦ (ɜ ɬɚɛɥɢɰɟ ɞɥɹ ɜɵɫɨɬɵ ɡɚɜɟɫɵ 6,15 ɦ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɦɟɧɶɲɢɣ ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ d0 = 3 ɦɦ ɢ ɞɚɜɥɟɧɢɟ p1 = 106 ɉɚ). ɍɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɚɪɚ ɩɪɢ ɪ1 = 106 ɉɚ 
ɪɚɜɟɧ V1 = 0,2 ɦ3/ɤɝ. 
Ɋɚɫɫɬɨɹɧɢɟ ɏ ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɞɨ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ: 
ɏ = 0,25 ɇ = 0,25 · 6= 1,5 ɦ.  

Ⱦɥɢɧɚ ɤɨɥɥɟɤɬɨɪɚ ɡɚɜɟɫɵ Lɤɨɥ: 

Lɤɨɥ  = ɪ + 8X = 20 + 8 · 1,5 = 32 ɦ.  

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ ɢɡ ɨɬɜɟɪɫɬɢɣ ɤɨɥɥɟɤɬɨɪɚ ρ0 W0: 
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 Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ ɧɚ ɤɨɥɥɟɤɬɨɪɟ d0: 
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ɦ = 3 ɦɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɜɟɪɫɬɢɹɦɢ l: 

250
02

50
,

,

,

2,0

h
l === ɦ = 250 ɦɦ. 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɩ: 

1
250

32
1

L
n ɤɨɥ +=+=

,l
= 129 ɲɬ. 

Ⱦɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ ɡɚɜɟɫɵ Dɤɨɥ 
33

0ɤɨɥ 1063129103831nd831D −− ⋅=⋅⋅== ,, ɦ = 63 ɦɦ.  

Ɋɚɫɯɨɞ ɩɚɪɚ Gɩ: 

5240719129103807850Wd7850G 23
00

2
0ɩ ,)(,,n, =⋅⋅⋅=ρϕ= − ɤɝ/ɫ.  

Ɉɛɳɚɹ ɜɵɫɨɬɚ ɨɝɪɚɠɞɟɧɢɹ hɨɝɪ: 
hɨɝɪ = h + hɛ = 0,5 + 0,2 = 0,7 ɦ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɝɪɚɠɞɟɧɢɹ ɞɨ ɤɨɥɥɟɤɬɨɪɚ ɏ1: 

X1 = 0,25h = 0,25 · 0,5 = 0,125 ɦ.  

Ⱦɥɢɧɚ ɨɝɪɚɠɞɟɧɢɹ Lɨɝp: 
Lɨɝp  = Lɤɨɥ  

+ 8ɏ1 = 32 + 8 · 0,125 = 33 ɦ. 



 

ɉɊИɅɈɀȿɇИȿ ɉ  

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
 

ぜぎどだが づんでぶぎどん ぱずぎゎぜんどごげごづばùべごび とだぞぴぎぞどづんぴござ (ぱずぎゎぜんどごげんぴごé ゑ ぢだぜぎべぎぞごéび 

ご どぎびぞだずだゎごぶぎでとごび んぢぢんづんどんび) 

 

ɉ.1 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɮɥɟɝɦɚɬɢɡɚɰɢɸ ɝɨɪɸɱɢɯ ɩɚɪɨɝɚɡɨɜɵɯ ɫɦɟɫɟɣ ɜ ɭɤɚɡɚɧɧɵɯ ɨɛɴɟɦɚɯ ɫ ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ ɝɚɡɨɨɛɪɚɡɧɵɯ 
ɞɨɛɚɜɨɤ. Ʉɨɥɢɱɟɫɬɜɟɧɧɨ ɮɥɟɝɦɚɬɢɡɚɰɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɮɥɟɝɦɚɬɢɡɢɪɭɸɳɟɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 

ɮɥɟɝɦɚɬɢɡɚɬɨɪɚ ɋɮ. 
ɉ.2 ɋɮ, (% ɨɛ.), ɞɥɹ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɚɬɨɦɨɜ ɋ, ɇ, Ɉ, N, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
ɋɮ=ɋ ɝVɮ,                                           (ɉ.1) 

ɝɞɟ ɋ ɝ — ɤɨɧɰɟɧɬɪɚɰɢɹ ɝɨɪɸɱɟɝɨ ɜ ɬɨɱɤɟ ɮɥɟɝɦɚɬɢɡɚɰɢɢ, % ɨɛ. (ɋ ɝ = 100 / ([1 + 2,42(mc + 0,5ɬɧ — m0) + Vɮ]; 

Vɮ — ɱɢɫɥɨ ɦɨɥɟɣ ɮɥɟɝɦɚɬɢɡɚɬɨɪɚ, ɩɪɢɯɨɞɹɳɟɟɫɹ ɧɚ ɨɞɢɧ ɦɨɥɶ ɝɨɪɸɱɟɝɨ ɜ ɫɦɟɫɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɨ ɫɨɫɬɚɜɭ ɬɨɱɤɟ 
ɮɥɟɝɦɚɬɢɡɚɰɢɢ: 

)H(H

Hm46917m07969m57165m0978
V

0
ɮ

1
ɮ

0
VOHC

ɮ −
∆+−++= f

,,,,
,                        (ɉ.2) 

0H
f

∆  — ɫɬɚɧɞɚɪɬɧɚɹ ɬɟɩɥɨɬɚ ɨɛɪɚɡɨɜɚɧɢɹ ɝɨɪɸɱɟɝɨ ɝɚɡɚ, ɤȾɠ/ɦɨɥɶ. 

ɉ.3 ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɭɸ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɮɥɟɝɦɚɬɢɡɚɬɨɪɚ ɋɪɮ, (% ɨɛ.), ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ 
ɮɨɪɦɭɥɟ 
ɋɪɮ = ɋɮɄ,                                       (ɉ.3) 

ɝɞɟ ⎪⎩
⎪⎨⎧ ≤

≥=
%ɋɩɪɢ     ,

%ɋɩɪɢ      ,

ɮ

ɮ

1551

1521
Ʉ  

ɉ.4 Ɋɚɡɧɨɫɬɶ ɷɧɬɚɥɶɩɢɣ ɮɥɟɝɦɚɬɢɡɚɬɨɪɚ )H(H 0
ɮ

1
ɮ − ɨɩɪɟɞɟɥɹɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ ɉ.1 

ɞɚɧɧɵɦɢ. 

 

Ɍɚɛɥɢɰɚ ɉ.1 

 

Ɏɥɟɝɦɚɬɢɡɚɬɨɪ )H(H 0
ɮ

1
ɮ − ɤȾɠ/ɦɨɥɶ Ɏɥɟɝɦɚɬɢɡɚɬɨɪ )H(H 0

ɮ
1
ɮ − ɤȾɠ/ɦɨɥɶ 

N2 34,9 CF2ClBr 449,0 

ɇ2Ɉ 43,6 ɋF3ȼr 573,0 

ɋɈ2 55,9 CFCl3 142,0 

ɋ2F3Cl3 218,0 CCl4 170,0 

ɋF6 150,0 CF4 90,0 

CHF2Cl 110,0 ɋ3ɇ4F3ɋ1 208,0 

ɋ2F2ɋl2 170,0 ɋ3ɇ8 216,0 

ɋ2F4ȼr2 830,0 C2F5C1 200,0 

ɋ2F4 Cl2 200,0   

 

ぢëó½ñë — Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɨɪɸɱɟɝɨ ɋɝ ɢ ɪɚɡɛɚɜɢɬɟɥɹ ɋɮ ɜ ɷɤɫɬɪɟɦɚɥɶɧɨɣ ɬɨɱɤɟ ɨɛɥɚɫɬɢ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɩɪɢ 

ɮɥɟɝɦɚɬɢɡɚɰɢɢ ɩɪɨɩɚɧɚ ɋ3ɇ8 ɞɢɨɤɫɢɞɨɦ ɭɝɥɟɪɨɞɚ. 
Ɋɚɡɧɨɫɬɶ )H(H 0

ɮ
1
ɮ − , ɪɚɜɧɚɹ 55,9 ɤȾɠ/ɦɨɥɶ, ɛɟɪɭɬ ɢɡ ɬɚɛɥɢɰɵ ɉ.1. ɉɨ ɮɨɪɦɭɥɟ (ɉ.2) ɜɵɱɢɫɥɹɸɬ Vɮ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, 

ɱɬɨ ɬɟɩɥɨɬɚ ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɩɚɧɚ — ɦɢɧɭɫ 103,85 ɤȾɠ/ɦɨɥɶ, ɚ ɚɞɢɚɛɚɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɟɧɢɹ ɫɨɫɬɚɜɨɜ, 
ɨɬɜɟɱɚɸɳɢɯ ɷɤɫɬɪɟɦɚɥɶɧɵɦ ɬɨɱɤɚɦ, ɪɚɜɧɚ 1400 Ʉ: 

967
955

8510386557130978
Vɮ ,

,

,, =+⋅+⋅=  

ɇɚɯɨɞɢɦ ɋɝ ɢ ɋɮ ɩɨ ɮɨɪɦɭɥɚɦ (ɉ.1): 

ɋɝ = 100/[1 + 2,42 (3 + 4) + 7,96] = 3,86 % (ɨɛ.); 

ɋɮ = 3,86 · 7,96 = 30,7 % (ɨɛ.). 
 

ɉɊИɅɈɀȿɇИȿ Ɋ  

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
 

ゑぼゐだづ づんげぜぎづだゑ だゎぞぎゎんでéべごび とんぞんずだゑ だゎぞぎぢづぎゎづんがごどぎずぎざ 

 

Ɋ.1 Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ ɢɡ ɚɜɚɪɢɣɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɦɟɠɧɵɟ ɫ ɧɢɦ, ɚ ɬɚɤɠɟ ɩɪɨɫɤɨɤɚ 
ɩɥɚɦɟɧɢ ɱɟɪɟɡ ɫɛɪɨɫɧɵɟ ɢ ɞɵɯɚɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ ɜ ɟɦɤɨɫɬɢ ɫ ɝɨɪɸɱɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ 
ɭɫɬɪɨɣɫɬɜɚ ɨɝɧɟɩɪɟɝɪɚɠɞɟɧɢɹ (ɞɚɥɟɟ — ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɢ). Ʉɨɧɫɬɪɭɤɰɢɹ ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɵɣ 

ɩɪɨɯɨɞ ɝɚɡɚ ɱɟɪɟɡ ɩɨɪɢɫɬɭɸ ɫɪɟɞɭ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɧɟ ɞɨɩɭɫɤɚɟɬ ɩɪɨɫɤɨɤ ɩɥɚɦɟɧɢ ɜ ɡɚɳɢɳɚɟɦɵɣ ɨɛɴɟɦ ɢɡ ɚɜɚɪɢɣɧɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ. 



Ɋ.2 Ɉɫɧɨɜɧɵɦ ɪɚɫɱɟɬɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɤɨɧɫɬɪɭɤɰɢɢ ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɹ ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɢɣ ɞɢɚɦɟɬɪ ɤɚɧɚɥɚ 
ɨɝɧɟɩɪɟɝɪɚɠɞɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ. ɉɥɚɦɹɝɚɫɹɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɥɟɞɭɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɨ ɤɚɧɚɥɭ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɩɟɪɟɱɧɵɯ 
ɪɚɡɦɟɪɨɜ, ɩɨɫɤɨɥɶɤɭ ɩɥɚɦɹ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɩɪɨɣɞɟɬ ɢɦɟɧɧɨ ɩɨ ɷɬɨɦɭ ɤɚɧɚɥɭ. 
Ɋ.2.1 Ⱦɢɚɦɟɬɪ ɤɚɧɚɥɚ ɜ ɧɚɫɚɞɤɟ ɢɡ ɨɞɢɧɚɤɨɜɵɯ ɲɚɪɢɤɨɜ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ ɲɚɪɢɤɨɜ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (ɬɚɛɥɢɰɚ Ɋ.1): 

 

Ɍɚɛɥɢɰɚ Ɋ. 1 

 

Ⱦɢɚɦɟɬɪ ɲɚɪɢɤɚ, ɦɦ Ⱦɢɚɦɟɬɪ ɤɚɧɚɥɚ, ɦɦ Ⱦɢɚɦɟɬɪ ɲɚɪɢɤɚ, ɦɦ Ⱦɢɚɦɟɬɪ ɤɚɧɚɥɚ, ɦɦ 
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Ɋ.2.2 Ⱦɢɚɦɟɬɪ ɤɚɧɚɥɚ ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɹ ɜ ɜɢɞɟ ɛɟɫɩɨɪɹɞɨɱɧɨ ɡɚɫɵɩɚɧɧɵɯ ɤɨɥɟɰ Ɋɚɲɢɝɚ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɚ ɤɨɥɟɰ Ɋɚɲɢɝɚ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ Ɋ.2: 

 

Ɍɚɛɥɢɰɚ Ɋ.2 

 

Ɋɚɡɦɟɪ ɤɨɥɟɰ Ɋɚɲɢɝɚ, 
ɦɦ 

Ⱦɢɚɦɟɬɪ ɤɚɧɚɥɚ, ɦɦ Ɋɚɡɦɟɪ ɤɨɥɟɰ Ɋɚɲɢɝɚ, ɦɦ Ⱦɢɚɦɟɬɪ ɤɚɧɚɥɚ, ɦɦ 
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Ɋ.3 Ⱦɥɹ ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɟɣ ɫ ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɦɢ ɧɚɫɚɞɤɚɦɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ, ɱɬɨɛɵ ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɦɟɪ ɤɨɪɩɭɫɚ 
ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɹ ɩɪɟɜɵɲɚɥ ɪɚɡɦɟɪ ɨɞɧɨɣ ɝɪɚɧɭɥɵ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 20 ɪɚɡ, ɚ ɜɵɫɨɬɚ ɫɥɨɹ ɧɚɫɚɞɤɢ ɩɪɟɜɵɲɚɥɚ ɞɢɚɦɟɬɪ ɟɟ 
ɤɚɧɚɥɚ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 100 ɪɚɡ. 
Ɋ.4 Ʉɪɢɬɢɱɟɫɤɢɣ ɞɢɚɦɟɬɪ ɤɚɧɚɥɚ ɨɝɧɟɩɪɟɝɪɚɠɞɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɞɥɹ ɫɛɪɨɫɧɵɯ ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɟɣ ɧɚ ɪɟɡɟɪɜɭɚɪɚɯ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ 

d < 32,5 R T λ / Su Cp p,                                     (P.1) 

ɝɞɟ R — ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ; 
Ɍ— ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜɨɣ ɝɨɪɸɱɟɣ ɫɦɟɫɢ. Ʉ; λ — ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɝɨɪɸɱɟɣ ɫɦɟɫɢ, ȼɬ/(ɦɄ); 

Su — ɧɨɪɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ, ɦ/ɫ; 
ɋp — ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜɨɣ ɝɨɪɸɱɟɣ ɫɦɟɫɢ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ, Ⱦɠ/(ɤɝ · Ʉ); 

ɪ — ɞɚɜɥɟɧɢɟ ɝɨɪɸɱɟɣ ɫɦɟɫɢ. ɉɚ. 
ɑɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ ɞɢɚɦɟɬɪɨɜ ɩɥɚɦɹɝɚɫɹɳɢɯ ɤɚɧɚɥɨɜ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɯ ɫɦɟɫɟɣ ɫ ɜɨɡɞɭɯɨɦ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ ɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ Ɋ.3: 

 

Ɍɚɛɥɢɰɚ Ɋ.3 

 

ɋɦɟɫɢ d, ɦɦ ɋɦɟɫɢ d, ɦɦ 

Ⱥɦɦɢɚɤ NH3 (ɩɪɢ Ɍ = 425 Ʉ) 22,10 Ɇɟɬɚɧɨɥ ɋɇ4O 2,70 

Ⱥɧɢɥɢɧ C2H7N (ɩɪɢ T= 375 Ʉ) 2,84 Ɇɟɬɢɥɚɰɟɬɢɥɟɧ ɋ3ɇ4 2,05 

Ⱥɰɟɬɚɥɶɞɟɝɢɞ ɋ2ɇ4Ɉ 3,08 Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ ɋɈ 3,04 

Ⱥɰɟɬɢɥɟɧ ɋ2ɇ2 0,85 Ɉɤɫɢɞ ɷɬɢɥɟɧɚ ɋ2ɇ4Ɉ 1,60 

Ⱥɰɟɬɨɧ ɋ3ɇ6Ɉ 2,45 ɉɟɧɬɚɧ ɋ5ɇ12 2,49 

Ȼɟɧɡɢɧ Ⱥ-72 2,80 ɉɪɨɩɚɧ ɋ3ɇ8 2,60 

Ȼɟɧɡɨɥ C6H6 2,66 ɉɪɨɩɢɥɟɧ ɋ3ɇ6 2,38 

Ȼɭɬɚɧ ɋ4ɇ10 2,49 ɋɟɪɨɜɨɞɨɪɨɞ CS2 0,75 

ȼɢɧɢɥɚɰɟɬɚɬ ɋ4ɇ6Ɉ2 5,34 ɋɬɢɪɨɥ C8H8 2,66 

ȼɢɧɢɥɚɰɟɬɢɥɟɧ ɋ4ɇ4 1,43 Ɍɨɥɭɨɥ C7H8 3,78 

ȼɢɧɢɥɯɥɨɪɢɞ ɋ2ɇ3ɋl 2,70 ɍɚɣɬ-ɫɩɢɪɢɬ 2,45 

ȼɨɞɨɪɨɞ ɇ2 0,89 ɍɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ ɋ2ɇ4O 5,59 

Ƚɟɤɫɚɧ C6H14 2,50 ɐɢɤɥɨɝɟɤɫɚɧ C6H12 2,66 

Ƚɟɩɬɚɧ ɋ7ɇ16 3,08 ɐɢɤɥɨɩɟɧɬɚɧ ɋ5ɇ10 4,63 

ɂɡɨɛɭɬɚɧ ɋ4ɇ0 2,74 ɗɬɚɧ ɋ2ɇ6 4,63 

ɂɡɨɩɟɧɬɚɧ ɋ5ɇ12 2,49 ɗɬɚɧɨɥ ɋ2ɇ6Ɉ 2,97 

Ɇɟɬɚɧ ɋɇ4 3,50 ɗɬɢɥɟɧ ɋ2ɇ4 1,75 

 

Ɋ.5 Ⱦɥɹ ɫɥɭɱɚɹ, ɟɫɥɢ ɩɥɚɦɹ ɞɜɢɠɟɬɫɹ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɫɨ ɫɤɨɪɨɫɬɶɸ ɛɨɥɶɲɟɣ, ɱɟɦ ɧɨɪɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɞɨɩɭɫɤɚɟɬɫɹ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɜɵɪɚɠɟɧɢɟɦ (Ɋ.1), ɬɨɥɶɤɨ ɩɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɧɨɪɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ ɩɥɚɦɟɧɢ, ɚ 
ɮɚɤɬɢɱɟɫɤɨɣ (ɜɢɞɢɦɨɣ). 

 

ɉɊИɅɈɀȿɇИȿ ɋ  



(ɨɛяɡɚɬɟɥɶɧɨɟ) 
 

ゑだがéぞだぎ だづだぷぎぞごぎ どぎびぞだずだゎごぶぎでとごび んぢぢんづんどだゑ 

 

ɋ.1 Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɭɜɟɥɢɱɟɧɢɹ ɦɚɫɲɬɚɛɚ ɚɜɚɪɢɢ ɩɪɢ ɩɨɠɚɪɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɭɫɬɚɧɨɜɤɚɦɢ ɜɨɞɹɧɨɝɨ ɨɪɨɲɟɧɢɹ (ɩɨɠɚɪɧɵɦɢ ɥɚɮɟɬɧɵɦɢ 

ɫɬɜɨɥɚɦɢ, ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ). 

ɋ.2 ɉɨɠɚɪɧɵɟ ɥɚɮɟɬɧɵɟ ɫɬɜɨɥɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɥɹ ɡɚɳɢɬɵ: 

- ɧɚɪɭɠɧɵɯ ɜɡɪɵɜɨ- ɢ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɭɫɬɚɧɨɜɨɤ (ɞɥɹ ɡɚɳɢɬɵ ɚɩɩɚɪɚɬɭɪɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɞɟɪɠɚɳɢɯ ɝɨɪɸɱɢɟ 
ɝɚɡɵ, ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ ɢ ɝɨɪɸɱɢɟ ɠɢɞɤɨɫɬɢ); 

- ɲɚɪɨɜɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ (ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ) ɪɟɡɟɪɜɭɚɪɨɜ ɫɨ ɫɠɢɠɟɧɧɵɦɢ ɝɨɪɸɱɢɦɢ ɝɚɡɚɦɢ, 

ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɦɢɫɹ ɢ ɝɨɪɸɱɢɦɢ ɠɢɞɤɨɫɬɹɦɢ ɜ ɫɵɪɶɟɜɵɯ, ɬɨɜɚɪɧɵɯ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɤɥɚɞɚɯ (ɩɚɪɤɚɯ); 
- ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɥɢɜɨɧɚɥɢɜɧɵɯ ɷɫɬɚɤɚɞ ɢ ɪɟɱɧɵɯ ɩɪɢɱɚɥɨɜ ɫ ɋɍȽ, Ʌȼɀ ɢ Ƚɀ. 

ɋ.2.1 Ʌɚɮɟɬɧɵɟ ɫɬɜɨɥɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. ȼ 

ɫɥɭɱɚɹɯ, ɟɫɥɢ ɜɨɞɨɩɪɨɜɨɞ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚɩɨɪɚ ɢ ɪɚɫɯɨɞɚ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ 

ɪɚɛɨɬɵ ɞɜɭɯ ɫɬɜɨɥɨɜ, ɬɨ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɩɟɪɟɞɜɢɠɧɵɯ ɩɨɠɚɪɧɵɯ 
ɧɚɫɨɫɨɜ. Ʌɚɮɟɬɧɵɟ ɫɬɜɨɥɵ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɫ ɧɚɫɚɞɤɨɣ ɞɢɚɦɟɬɪɨɦ ɧɟ ɦɟɧɟɟ 28 ɦɦ. ɇɚɩɨɪ ɭ ɧɚɫɚɞɤɢ ɞɨɥɠɟɧ ɛɵɬɶ 
ɧɟ ɦɟɧɟɟ 0,4 Ɇɉɚ. 
ɋ.2.2 ɑɢɫɥɨ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɥɚɮɟɬɧɵɯ ɫɬɜɨɥɨɜ ɞɥɹ ɡɚɲɢɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɟ, 

ɨɩɪɟɞɟɥɹɸɬ ɝɪɚɮɢɱɟɫɤɢ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɨɪɨɲɟɧɢɹ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɦɩɚɤɬɧɨɣ ɫɬɪɭɟɣ. 

ɋ.2.3 ɑɢɫɥɨ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɥɚɮɟɬɧɵɯ ɫɬɜɨɥɨɜ ɞɥɹ ɡɚɳɢɬɵ ɪɟɡɟɪɜɭɚɪɨɜ ɜ ɫɤɥɚɞɟ (ɩɚɪɤɟ) ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɭɫɥɨɜɢɹ 
ɨɪɨɲɟɧɢɹ ɤɚɠɞɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɞɜɭɦɹ ɫɬɪɭɹɦɢ. Ɉɪɨɲɟɧɢɟ ɩɪɨɜɨɞɹɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɝɨɪɹɳɟɣ ɢ ɫɦɟɠɧɵɯ ɫ ɧɟɣ ɟɦɤɨɫɬɟɣ. 

ɋ.2.4 ɉɪɢ ɧɚɥɢɱɢɢ ɫɬɚɰɢɨɧɚɪɧɨɣ ɫɢɫɬɟɦɵ ɨɪɨɲɟɧɢɹ ɱɢɫɥɨ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɥɚɮɟɬɧɵɯ ɫɬɜɨɥɨɜ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɭɫɥɨɜɢɹ 
ɨɪɨɲɟɧɢɹ ɪɟɡɟɪɜɭɚɪɚ ɨɞɧɨɣ ɫɬɪɭɟɣ. 

ɋ.2.5 ȼ ɫɵɪɶɟɜɵɯ, ɬɨɜɚɪɧɵɯ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɟɦɤɨɫɬɧɵɯ ɩɚɪɤɚɯ ɞɥɹ ɯɪɚɧɟɧɢɹ ɋɍȽ, Ʌȼɀ ɢ Ƚɀ ɥɚɮɟɬɧɵɟ ɫɬɜɨɥɵ 

ɫɥɟɞɭɟɬ ɪɚɫɩɨɥɚɝɚɬɶ ɜɧɟ ɨɛɜɚɥɨɜɚɧɢɹ ɢɥɢ ɨɝɪɚɠɞɚɸɳɢɯ ɫɬɟɧ ɩɚɪɤɚ, ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 10 ɦ ɨɬ ɨɫɢ ɫɬɟɧɤɢ ɢɥɢ 

ɨɛɜɚɥɨɜɚɧɢɹ. 
ɋ.2.6 Ʌɚɮɟɬɧɵɟ ɫɬɜɨɥɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɥɚɮɟɬɧɵɯ ɜɵɲɤɚɯ. ȼɵɫɨɬɚ ɜɵɲɟɤ ɞɥɹ ɡɚɳɢɬɵ ɲɚɪɨɜɵɯ 

ɪɟɡɟɪɜɭɚɪɨɜ ɧɟ ɦɟɧɟɟ 5 ɦ, ɞɥɹ ɡɚɳɢɬɵ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɟɦɤɨɫɬɟɣ — ɧɟ ɦɟɧɟɟ 2 ɦ. 

ɋ.2.7 Ʌɚɮɟɬɧɵɟ ɫɬɜɨɥɵ ɞɥɹ ɡɚɳɢɬɵ ɨɬɤɪɵɬɵɯ ɫɥɢɜɨɧɚɥɢɜɧɵɯ ɷɫɬɚɤɚɞ ɤɚɤ ɨɞɧɨɫɬɨɪɨɧɧɢɯ, ɬɚɤ ɢ ɞɜɭɯɫɬɨɪɨɧɧɢɯ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɷɫɬɚɤɚɞɵ ɫ ɬɚɤɢɦ ɪɚɫɱɟɬɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɜɚɥɨɫɶ ɨɪɨɲɟɧɢɟ ɤɚɠɞɨɣ ɬɨɱɤɢ 

ɤɨɧɫɬɪɭɤɰɢɢ ɷɫɬɚɤɚɞɵ ɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɷɫɬɚɤɚɞɵ ɞɜɭɦɹ ɤɨɦɩɚɤɬɧɵɦɢ ɫɬɪɭɹɦɢ. 

ɋ.2.8 Ʌɚɮɟɬɧɵɟ ɫɬɜɨɥɵ ɞɥɹ ɡɚɳɢɬɵ ɷɫɬɚɤɚɞ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɜɵɲɤɚɯ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 2 ɦ, ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɷɫɬɚɤɚɞɵ ɢ ɰɢɫɬɟɪɧ ɧɟ ɦɟɧɟɟ 15 ɦ. ȼ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɭɤɚɡɚɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɨɠɟɬ ɛɵɬɶ 
ɭɦɟɧɶɲɟɧɨ ɞɨ 10ɦ. 

ɋ.2.9 Ɂɚɳɢɬɭ ɤɨɥɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɧɚ ɜɵɫɨɬɭ ɞɨ 30 ɦ ɨɫɭɳɟɫɬɜɥɹɸɬ ɥɚɮɟɬɧɵɦɢ ɫɬɜɨɥɚɦɢ ɢ ɩɟɪɟɞɜɢɠɧɨɣ ɩɨɠɚɪɧɨɣ 

ɬɟɯɧɢɤɨɣ. ɉɪɢ ɜɵɫɨɬɟ ɤɨɥɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɛɨɥɟɟ 30 ɦ ɢɯ ɡɚɳɢɬɭ ɨɫɭɳɟɫɬɜɥɹɸɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨ, ɚ ɢɦɟɧɧɨ: ɞɨ ɜɵɫɨɬɵ 

30 ɦ — ɥɚɮɟɬɧɵɦɢ ɫɬɜɨɥɚɦɢ ɢ ɩɟɪɟɞɜɢɠɧɨɣ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɨɣ, ɚ ɜɵɲɟ 30 ɦ — ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ 

ɨɪɨɲɟɧɢɹ. 
ɋ.3 ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɡɚɳɢɬɚ ɤɨɥɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɥɚɮɟɬɧɵɦɢ ɫɬɜɨɥɚɦɢ ɧɟɜɨɡɦɨɠɧɚ (ɦɟɲɚɸɬ ɞɪɭɝɢɟ ɚɩɩɚɪɚɬɵ) 

ɢɥɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɚ, ɢɯ ɫɥɟɞɭɟɬ ɡɚɳɢɳɚɬɶ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɨɪɨɲɟɧɢɹ ɧɚ ɜɫɸ ɜɵɫɨɬɭ. 
ɋ.3.1 Ɋɟɡɟɪɜɭɚɪɵ ɫ Ʌȼɀ ɢ Ƚɀ ɨɛɴɟɦɨɦ 5000 ɦ3 ɢ ɛɨɥɟɟ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɵɫɨɬɵ ɫɬɟɧ ɪɟɡɟɪɜɭɚɪɨɜ ɞɨɥɠɧɵ ɢɦɟɬɶ 

ɫɬɚɰɢɨɧɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɨɪɨɲɟɧɢɹ ɜɨɞɨɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɤ ɩɟɪɟɞɜɢɠɧɨɣ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɟ. 
ɋ.3.2 Ɋɟɡɟɪɜɭɚɪɵ ɫɨ ɫɠɢɠɟɧɧɵɦɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɦɢ ɝɚɡɚɦɢ ɢ Ʌȼɀ, ɯɪɚɧɹɳɢɦɢɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɞɨɥɠɧɵ ɢɦɟɬɶ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɢɫɬɟɦɵ ɨɪɨɲɟɧɢɹ ɜɨɞɨɣ. 

ɋ.3.3 Ɂɚɩɚɫ ɜɨɞɵ ɞɥɹ ɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ, ɬɨɜɚɪɧɨ-ɫɵɪɶɟɜɨɣ ɛɚɡɵ, ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɫɤɥɚɞɨɜ, ɫɥɢɜɨɧɚɥɢɜɧɵɯ ɷɫɬɚɤɚɞ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɪɨɲɟɧɢɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɰɢɨɧɚɪɧɵɦɢ 

ɭɫɬɚɧɨɜɤɚɦɢ ɢ ɩɟɪɟɞɜɢɠɧɨɣ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɨɣ ɜ ɬɟɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɜɪɟɦɟɧɢ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ 
ɬɭɲɟɧɢɸ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. Ɂɚɩɚɫ ɜɨɞɵ ɫɥɟɞɭɟɬ ɯɪɚɧɢɬɶ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ ɞɜɭɯ ɪɟɡɟɪɜɭɚɪɚɯ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɭ ɧɚɫɨɫɧɨɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 
ɋ.3.4 Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɨɪɨɲɟɧɢɹ ɞɨɥɠɟɧ ɩɪɢɧɢɦɚɬɶɫɹ ɞɥɹ: 
- ɨɬɤɪɵɬɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ — ɩɨ ɚɩɩɚɪɚɬɚɦ ɤɨɥɨɧɧɨɝɨ ɬɢɩɚ, ɢɫɯɨɞɹ ɢɡ ɫɭɦɦɵ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɧɚ 

ɨɯɥɚɠɞɟɧɢɟ ɭɫɥɨɜɧɨ ɝɨɪɹɳɟɣ ɤɨɥɨɧɧɵ ɢ ɫɦɟɠɧɵɯ ɫ ɧɟɣ ɤɨɥɨɧɧ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɞɢɚɦɟɬɪɨɜ 
ɧɚɢɛɨɥɶɲɟɣ ɝɨɪɹɳɟɣ ɢɥɢ ɫɦɟɠɧɨɣ ɫ ɧɟɣ; 

- ɬɨɜɚɪɧɨ-ɫɵɪɶɟɜɵɯ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɤɥɚɞɨɜ (ɩɚɪɤɨɜ) ɫɨ ɫɮɟɪɢɱɟɫɤɢɦɢ ɪɟɡɟɪɜɭɚɪɚɦɢ ɋɍȽ ɢ Ʌȼɀ, ɯɪɚɧɹɳɢɯɫɹ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ, ɧɚ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɨɪɨɲɟɧɢɟ ɭɫɥɨɜɧɨ ɝɨɪɹɳɟɝɨ ɪɟɡɟɪɜɭɚɪɚ ɢ ɫɦɟɠɧɵɯ ɫ ɧɢɦ ɪɟɡɟɪɜɭɚɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɞɢɚɦɟɬɪɚ ɧɚɢɛɨɥɶɲɟɝɨ ɝɨɪɹɳɟɝɨ ɢɥɢ ɫɦɟɠɧɨɝɨ ɫ ɧɢɦ ɪɟɡɟɪɜɭɚɪɚ ɢ ɦɟɧɟɟ, ɚ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ — ɫɨɝɥɚɫɧɨ 

ɬɚɛɥɢɰɟ ɋ.1. 

 

Ɍɚɛɥɢɰɚ ɋ. 1 — ɑɢɫɥɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɪɨɲɚɟɦɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ 
 

Ɋɚɫɩɨɥɨɠɟɧɢɟ 
ɪɟɡɟɪɜɭɚɪɨɜ 

Ɉɛɴɟɦ ɟɞɢɧɢɱɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ, ɦ3 
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ɋ.3.5 ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɨɪɨɲɟɧɢɹ 
ɞɨɥɠɧɚ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɚɦɢ ɋ.2 ɢ ɋ.3. 

 

Ɍɚɛɥɢɰɚ ɋ.2 — ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɪɨɲɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɚɩɩɚɪɚɬɨɜ ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ, 

ɥ/(ɦ2 · ɫ) 
ɋɮɟɪɢɱɟɫɤɢɟ ɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɫɨ ɫɠɢɠɟɧɧɵɦɢ 

ɝɨɪɸɱɢɦɢ ɝɚɡɚɦɢ ɢ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɦɢɫɹ ɠɢɞɤɨɫɬɹɦɢ, 

ɯɪɚɧɹɳɢɦɢɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ: 

 

ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɡɟɪɜɭɚɪɨɜ ɛɟɡ ɚɪɦɚɬɭɪɵ 0,1 

ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɡɟɪɜɭɚɪɨɜ ɜ ɦɟɫɬɚɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɚɪɦɚɬɭɪɵ 0,5 

ɉɨɞɡɟɦɧɵɟ ɢɡɨɬɟɪɦɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɋɍȽ ɇɚ ɤɚɠɞɵɣ ɩɚɬɪɭɛɨɤ (ɥɸɤ) 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɞɢɧ 

ɨɪɨɫɢɬɟɥɶ Ⱦɉ-12 

Ⱥɩɩɚɪɚɬɵ ɤɨɥɨɧɧɨɝɨ ɬɢɩɚ ɫ ɋɍȽ ɢ Ʌȼɀ, ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ: 

 

ɫ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɚɩɩɚɪɚɬɚ ɞɨ ɨɬɦɟɬɤɢ 20 ɦ 0,1 

ɫ ɨɬɦɟɬɤɢ 20 ɦ ɢ ɫɜɵɲɟ 0,2 

 

Ɍɚɛɥɢɰɚ ɋ.3 — ɇɨɪɦɚɬɢɜɧɵɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɪɟɡɟɪɜɭɚɪɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
 

ȼɢɞ ɨɯɥɚɠɞɟɧɢɹ ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɞɵ, ɥ/ɫ ɧɚ ɦɟɬɪ 
ɞɥɢɧɵ ɨɤɪɭɠɧɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɬɢɩɚ Ɋȼɋ 

 ɝɨɪɹɳɟɝɨ ɧɟɝɨɪɹɳɟɝɨ ɩɪɢ ɩɨɠɚɪɟ ɜ 
ɨɛɜɚɥɨɜɚɧɢɢ 

ɋɬɜɨɥɚɦɢ ɨɬ ɩɟɪɟɞɜɢɠɧɨɣ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ  

Ⱦɥɹ ɤɨɥɟɰ ɨɪɨɲɟɧɢɹ ɩɪɢ:  

ɜɵɫɨɬɟ Ɋȼɋ ɛɨɥɟɟ 12 ɦ  

ɜɵɫɨɬɟ Ɋȼɋ 12 ɦ ɢ ɦɟɧɶɲɟ 

0,80 

 

0,75  

0,50 

0,3 

 

0,3  

0,2 

1,2 

 

1,1 

1,0 

 

ɋ.3.6 Ɍɢɩ, ɤɨɥɢɱɟɫɬɜɨ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɫɫɬɚɧɨɜɤɢ ɨɪɨɫɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ (ɞɚɜɥɟɧɢɟ ɩɟɪɟɞ 

ɨɪɨɫɢɬɟɥɹɦɢ, ɞɢɫɩɟɪɫɧɨɫɬɶ ɪɚɫɩɵɥɚ) ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɨɪɨɲɟɧɢɹ ɢɡ ɭɫɥɨɜɢɹ 
ɪɚɜɧɨɦɟɪɧɨɝɨ ɨɪɨɲɟɧɢɹ ɜɫɟɯ ɡɚɳɢɳɚɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɧɚɞɟɠɧɨɣ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɤɨɧɫɬɪɭɤɰɢɣ ɪɟɡɟɪɜɭɚɪɨɜ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɋ.3.7 Ⱦɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɭɫɤɚ ɭɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɝɨ ɨɪɨɲɟɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɡɚɩɨɥɧɟɧɧɭɸ ɜɨɡɞɭɯɨɦ ɢɥɢ 

ɢɧɟɪɬɧɵɦ ɝɚɡɨɦ ɩɨɛɭɞɢɬɟɥɶɧɭɸ ɫɟɬɶ ɫ ɩɨɠɚɪɧɵɦɢ ɢɡɜɟɳɚɬɟɥɹɦɢ ɫɩɪɢɧɤɥɟɪɧɨɝɨ ɬɢɩɚ ɩɨ ȽɈɋɌ Ɋ 51043. Ⱦɚɜɥɟɧɢɟ ɜ 
ɩɨɛɭɞɢɬɟɥɶɧɨɣ ɫɟɬɢ ɫɥɟɞɭɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɧɟ ɦɟɧɟɟ 0,25 Ɇɉɚ. 
ɋ.3.8 ɂɡɜɟɳɚɬɟɥɢ ɫɩɪɢɧɤɥɟɪɧɨɝɨ ɬɢɩɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɭɫɤɚ ɭɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɝɨ ɨɪɨɲɟɧɢɹ ɪɟɡɟɪɜɭɚɪɨɜ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜɛɥɢɡɢ ɦɟɫɬ ɫ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɶɸ ɢ ɜɨɡɦɨɠɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɥɚɦɟɧɢ ɜɨ ɜɪɟɦɹ ɩɨɠɚɪɚ (ɜ ɦɟɫɬɚɯ 
ɭɫɬɚɧɨɜɤɢ ɡɚɩɨɪɧɨɣ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɨɬɛɨɪɚ ɩɪɨɛ, ɩɪɢɛɨɪɨɜ Ʉɂɉ). Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɢɡɜɟɳɚɬɟɥɟɣ ɞɨ 

ɡɚɳɢɳɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɥɢ ɚɩɩɚɪɚɬɭɪɵ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 0,5—1 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɢɡɜɟɳɚɬɟɥɹɦɢ ɞɨɥɠɧɨ 
ɛɵɬɶ ɨɬ 2 ɞɨ 6 ɦ. 

ɋ.3.9 ɋɬɚɰɢɨɧɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɪɟɡɟɪɜɭɚɪɨɜ ɬɨɜɚɪɧɨ-ɫɵɪɶɟɜɨɣ ɛɚɡɵ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɤɥɚɞɨɜ 
ɯɪɚɧɟɧɢɹ ɋɍȽ ɢ Ʌȼɀ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɯɪɚɧɟɧɢɹ ɋɍȽ, ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɝɨ ɨɪɨɲɟɧɢɹ ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɭɛɥɢɪɭɸɳɢɦ ɪɭɱɧɵɦ ɩɭɫɤɨɦ. Ɋɭɱɧɨɣ ɩɭɫɤ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɤ ɫ ɦɟɫɬɚ ɜɨɡɦɨɠɧɨɝɨ ɩɨɠɚɪɚ, ɬɚɤ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨ. 
ɋ. 3.10 ɋɬɚɰɢɨɧɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɚɩɩɚɪɚɬɨɜ ɤɨɥɨɧɧɨɝɨ ɬɢɩɚ ɧɚ ɧɚɪɭɠɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɭɫɬɚɧɨɜɤɚɯ ɞɨɥɠɧɵ ɢɦɟɬɶ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɩɭɫɤ ɢɡ ɩɨɦɟɳɟɧɢɹ Ʉɂɉ ɢ ɪɭɱɧɨɟ ɜɤɥɸɱɟɧɢɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɧɟ ɛɥɢɠɟ 15 ɦ 

ɨɬ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɋ.3.11 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɩɭɫɤɢ ɭɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɝɨ ɨɪɨɲɟɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɛɥɨɤɢɪɨɜɚɬɶ ɫ 

ɩɪɟɤɪɚɳɟɧɢɟɦ ɩɨɞɚɱɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɭɫɬɚɧɨɜɤɭ, ɫɤɥɚɞ. 

ɋ.4 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɤɚɧɚɥɢɡɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɹɬɶ ɢɫɯɨɞɹ ɢɡ 
ɩɪɢɧɹɬɨɣ ɫɯɟɦɵ ɡɚɳɢɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɭɱɟɬɨɦ ɪɚɫɱɟɬɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɡɚɳɢɳɚɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

ɉɊИɅɈɀȿɇИȿ Ɍ  

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
 

ぜぎどだが だぢづぎがぎずぎぞごé どづぎゐばぎぜだざ ゐぎげだぢんでぞだざ ぢずだべんがご づんげゎぎづぜぎどごげんぴごご 

 

ɇɚɫɬɨɹɳɢɣ ɦɟɬɨɞ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɩɥɨɳɚɞɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɦɟɳɟɧɢɣ 

(ɬɚɤɚɹ ɩɥɨɳɚɞɶ ɫɛɪɨɫɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɜɫɤɪɵɬɢɟ ɤɨɬɨɪɨɣ ɜ ɩɪɨɰɟɫɫɟ ɫɝɨɪɚɧɢɹ ɫɦɟɫɢ ɜɧɭɬɪɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɩɨɦɟɳɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɢɬɶ ɩɨɫɥɟɞɧɢɟ ɨɬ ɪɚɡɪɭɲɟɧɢɹ ɢɥɢ ɞɟɮɨɪɦɚɰɢɢ), ɜ ɤɨɬɨɪɵɯ ɨɛɪɚɳɚɸɬɫɹ 
ɝɨɪɸɱɢɟ ɝɚɡɵ, ɠɢɞɤɨɫɬɢ ɢɥɢ ɩɵɥɢ, ɫɩɨɫɨɛɧɵɟ ɫɨɡɞɚɜɚɬɶ ɫ ɜɨɡɞɭɯɨɦ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɫɦɟɫɢ, ɫɝɨɪɚɸɳɢɟ ɥɚɦɢɧɚɪɧɨ ɢɥɢ 

ɬɭɪɛɭɥɟɧɬɧɨ ɜɨ ɮɪɨɧɬɚɥɶɧɨɦ ɪɟɠɢɦɟ. 



Ɇɟɬɨɞ ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɫɢɫɬɟɦɵ, ɫɤɥɨɧɧɵɟ ɤ ɞɟɬɨɧɚɰɢɢ ɢɥɢ ɨɛɴɟɦɧɨɦɭ ɫɚɦɨɜɨɫɩɥɚɦɟɧɟɧɢɸ. 

ど.1 でÜàÖÜïöá ½ñöÜÑí 
Ȼɟɡɨɩɚɫɧɭɸ ɩɥɨɳɚɞɶ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɪɚɫɱɟɬɧɵɦ ɮɨɪɦɭɥɚɦ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɨ ɩɚɪɚɦɟɬɪɚɯ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɤɚɡɚɬɟɥɹɯ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ ɝɨɪɸɱɢɯ ɫɦɟɫɟɣ, ɭɫɥɨɜɢɹɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɩɪɨɰɟɫɫɚ. 
Ɇɟɬɨɞ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɛɟɡɨɩɚɫɧɨɣ ɩɥɨɳɚɞɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɨɬ ɨɛɴɟɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɩɨɦɟɳɟɧɢɹ ɢ 

ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɞɚɜɥɟɧɢɹ ɜɧɭɬɪɢ ɧɟɝɨ, ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ, ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɢ 

ɬɟɪɦɨɤɢɧɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɝɨɪɸɱɟɣ ɫɦɟɫɢ, ɭɫɥɨɜɢɣ ɢɫɬɟɱɟɧɢɹ, ɫɬɟɩɟɧɢ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ. 

ど.2 ぱÜë½Ü¿▲ Ñ¿　 ëíïôñöí ßñ£ÜäíïÖÜú ä¿ÜàíÑó ëí£Çñë½ñöó£íîóó öñêÖÜ¿ÜÇóôñï¡ÜÇÜ ÜßÜëÜÑÜçíÖó　 ï 
Çí£ÜäíëÜç▲½ó ï½ñï　½ó 
Ɍ.2.1 Ȼɟɡɨɩɚɫɧɭɸ ɩɥɨɳɚɞɶ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɝɚɡɨɩɚɪɨɜɵɦɢ ɫɦɟɫɹɦɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɫɥɟɞɭɸɳɢɦ ɛɟɡɪɚɡɦɟɪɧɵɦ ɤɪɢɬɟɪɢɚɥɶɧɵɦ ɫɨɨɬɧɨɲɟɧɢɹɦ: 

)1(E

1E
W

mi

i

−π
−χ≥ )(

,                                     (Ɍ.1)  

ɞɥɹ ɫɨɫɭɞɨɜ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɡɪɵɜɚ 1 < mπ ≤ 2 (ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ 

ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɹ pm > 2ɪ') ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɮɨɪɦɭɥɵ (Ɍ.1) ɫɨɦɧɨɠɢɬɟɥɶ ( mπ  — 1) ɨɬɫɭɬɫɬɜɭɟɬ, ɢ 

i

me

E

)(
90W

π−πχ⋅≥ , ,                                    (Ɍ.2) 

ɞɥɹ ɫɨɫɭɞɨɜ, ɜɵɞɟɪɠɢɜɚɸɳɢɯ ɞɚɜɥɟɧɢɟ ɜɡɪɵɜɚ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ 2 < mπ  < eπ   

ȼ ɮɨɪɦɭɥɚɯ (Ɍ.1) ɢ (Ɍ.2) ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ (ɢɧɞɟɤɫɵ i, ɢ, ɟ, ɬ ɨɬɧɨɫɹɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤ ɧɚɱɚɥɶɧɵɦ 

ɩɚɪɚɦɟɬɪɚɦ, ɩɚɪɚɦɟɬɪɚɦ ɝɨɪɸɱɟɣ ɫɦɟɫɢ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɨɪɟɧɢɹ ɜ ɡɚɦɤɧɭɬɨɦ ɫɨɫɭɞɟ, ɦɚɤɫɢɦɚɥɶɧɵɦ ɞɨɩɭɫɬɢɦɵɦ 

ɡɧɚɱɟɧɢɹɦ): 

i

m
m

p

p=π  — ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ ɜ ɫɨɫɭɞɟ, ɤɨɬɨɪɨɟ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɟɝɨ ɞɟɮɨɪɦɚɰɢɢ ɢ 

(ɢɥɢ) ɪɚɡɪɭɲɟɧɢɸ; 

ɪm — ɚɛɫɨɥɸɬɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ ɜɧɭɬɪɢ ɫɨɫɭɞɚ, ɤɨɬɨɪɨɟ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɟɝɨ ɞɟɮɨɪɦɚɰɢɢ ɢ (ɢɥɢ) 

ɪɚɡɪɭɲɟɧɢɸ. ɉɚ; 
ɪi — ɚɛɫɨɥɸɬɧɨɟ ɧɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɨɪɸɱɟɣ ɫɦɟɫɢ ɜ ɚɩɩɚɪɚɬɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɢɧɢɰɢɢɪɨɜɚɧɢɟ ɝɨɪɟɧɢɹ, 

ɉɚ; 
ɪ' — ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɜ ɤɨɬɨɪɨɟ ɩɪɨɢɫɯɨɞɢɬ ɢɫɬɟɱɟɧɢɟ, ɜ ɦɨɦɟɧɬ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɜɡɪɵɜɚ ɜɧɭɬɪɢ ɚɩɩɚɪɚɬɚ (ɚɬɦɨɫɮɟɪɚ, ɛɭɮɟɪɧɚɹ ɟɦɤɨɫɬɶ ɢ ɬ.ɩ.), ɉɚ; 
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p=π  — ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɡɪɵɜɚ ɞɚɧɧɨɣ ɝɨɪɸɱɟɣ ɫɦɟɫɢ ɜ ɡɚɦɤɧɭɬɨɦ ɫɨɫɭɞɟ; 

ɪe — ɚɛɫɨɥɸɬɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɡɪɵɜɚ ɞɚɧɧɨɣ ɝɨɪɸɱɟɣ ɫɦɟɫɢ ɜ ɡɚɦɤɧɭɬɨɦ ɫɨɫɭɞɟ ɩɪɢ ɧɚɱɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ 

ɫɦɟɫɢ ɪi, ɉɚ; 
ȿi — ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɲɢɪɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɫɦɟɫɢ; χ — ɮɚɤɬɨɪ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɰɢɩɨɦ Ƚɭɢ-Ɇɢɯɟɥɶɫɨɧɚ ɨɬɧɨɲɟɧɢɟ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɮɪɨɧɬɚ ɩɥɚɦɟɧɢ ɜ ɚɩɩɚɪɚɬɟ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɫɮɟɪɵ, ɜ ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɫɨɛɪɚɬɶ ɩɪɨɞɭɤɬɵ 

ɫɝɨɪɚɧɢɹ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɜɧɭɬɪɢ ɫɨɫɭɞɚ. 
Ʉɨɦɩɥɟɤɫ ɩɨɞɨɛɢɹ W ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɩɨɫɬɨɹɧɧɨɝɨ ɦɧɨɠɢɬɟɥɹ ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɜɭɯ ɨɬɧɨɲɟɧɢɣ — 

ɷɮɮɟɤɬɢɜɧɨɣ ɩɥɨɳɚɞɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɤ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɮɟɪɢɱɟɫɤɨɝɨ ɫɨɫɭɞɚ ɪɚɜɧɨɝɨ ɨɛɴɟɦɚ ɢ ɫɤɨɪɨɫɬɢ 

ɡɜɭɤɚ ɜ ɢɫɯɨɞɧɨɣ ɫɦɟɫɢ ɤ ɧɚɱɚɥɶɧɨɣ ɧɨɪɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɩɥɚɦɟɧɢ: 
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ɝɞɟ 0π  — ɱɢɫɥɨ «ɩɢ»; 

µ — ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɫɜɟɠɟɣ ɫɦɟɫɢ ɢ (ɢɥɢ) ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɱɟɪɟɡ ɭɫɬɪɨɣɫɬɜɨ 
ɜɡɪɵɜɨɪɚɡɪɟɠɟɧɢɹ (ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɚɹ ɦɟɦɛɪɚɧɚ, ɤɥɚɩɚɧ, ɪɚɡɝɟɪɦɟɬɢɡɚɬɨɪ ɢ ɬ.ɩ.); 

F — ɩɥɨɳɚɞɶ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ (ɫɛɪɨɫɧɨɝɨ ɫɟɱɟɧɢɹ), ɦ2; 

V — ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɨɛɴɟɦ ɫɨɫɭɞɚ, ɜ ɤɨɬɨɪɨɦ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɝɨɪɸɱɟɣ ɝɚɡɨɩɚɪɨɜɨɣ ɫɦɟɫɢ, ɦ3; 

R — ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ, ɪɚɜɧɚɹ 8314 Ⱦɠ / (ɤɦɨɥɶ · Ʉ); 

iuT  — ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɸɱɟɣ ɫɦɟɫɢ. Ʉ; 

Mi — ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɝɨɪɸɱɟɣ ɫɦɟɫɢ, ɤɝ/ɤɦɨɥɶ; 

iuS  — ɧɨɪɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ ɩɪɢ ɧɚɱɚɥɶɧɵɯ ɡɧɚɱɟɧɢɹɯ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɝɨɪɸɱɟɣ 

ɫɦɟɫɢ, ɦ/ɫ. 
Ɍ.2.2 Ɏɨɪɦɭɥɵ (Ɍ.1) ɢ (Ɍ.2) ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɚɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɩɥɨɳɚɞɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ F 

ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɚɩɩɚɪɚɬɨɜ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɦɭ ɨɬɧɨɫɢɬɟɥɶɧɨɦɭ ɞɚɜɥɟɧɢɸ ɜɡɪɵɜɚ ɜ ɧɟɦ mπ  (ɩɪɹɦɚɹ 
ɡɚɞɚɱɚ), ɬɚɤ ɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɧɚɱɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɨɪɸɱɟɣ ɫɦɟɫɢ ɪi ɜ ɚɩɩɚɪɚɬɟ, 
ɪɚɫɫɱɢɬɚɧɧɨɦ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪm, ɫ ɭɠɟ ɢɦɟɸɳɢɦɫɹ ɫɛɪɨɫɧɵɦ ɥɸɤɨɦ ɩɥɨɳɚɞɶɸ F, ɧɚɩɪɢɦɟɪ ɩɪɢ ɚɧɚɥɢɡɟ 
ɚɜɚɪɢɣ (ɨɛɪɚɬɧɚɹ ɡɚɞɚɱɚ). 
Ɍ.2.3 Ɏɨɪɦɭɥɵ (Ɍ. 1) ɢ (Ɍ.2) ɨɯɜɚɬɵɜɚɸɬ ɜɟɫɶ ɞɢɚɩɚɡɨɧ ɜɨɡɦɨɠɧɵɯ ɞɚɜɥɟɧɢɣ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ ɫ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɶɸ 



ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɢ  1 < mπ ≤ eπ . 

Ɍ.2.4 Ɍɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɚɦɟɬɪɚ ɫɛɪɨɫɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɢɧɠɟɧɟɪɧɵɦ ɮɨɪɦɭɥɚɦ (Ɍ.1), (Ɍ.2) ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɬɨɱɧɵɦ 

ɤɨɦɩɶɸɬɟɪɧɵɦ ɪɟɲɟɧɢɟɦ ɫɢɫɬɟɦɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɞɢɧɚɦɢɤɢ ɪɚɡɜɢɬɢɹ ɜɡɪɵɜɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 10 %. 

ど.3 でöñäñÖá ç¿ó　Öó　 ëí£¿óôÖ▲ê äíëí½ñöëÜç Öí ßñ£ÜäíïÖÜ0 ä¿ÜàíÑá ëí£Çñë½ñöó£íîóó öñêÖÜ¿ÜÇóôñï¡ÜÇÜ 

ÜßÜëÜÑÜçíÖó　 ï Çí£ÜäíëÜç▲½ó ï½ñï　½ó 
Ɍ.3.1 ȼ ɧɚɫɬɨɹɳɟɦ ɦɟɬɨɞɟ ɪɟɚɥɢɡɨɜɚɧ ɩɨɞɯɨɞ ɤ ɪɚɫɱɟɬɭ ɩɥɨɳɚɞɢ ɫɛɪɨɫɧɨɝɨ ɫɟɱɟɧɢɹ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɭɱɟɬɟ ɜɥɢɹɧɢɹ 

ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɭɫɥɨɜɢɣ ɧɚ ɛɟɡɨɩɚɫɧɭɸ ɩɥɨɳɚɞɶ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɩɨɫɪɟɞɫɬɜɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɡɦɟɧɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ (ɨɬɧɨɲɟɧɢɟ ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɤ ɤɨɷɮɮɢɰɢɟɧɬɭ ɪɚɫɯɨɞɚ). 
Ɍ. 3.2 Ɋɚɫɱɟɬ ɛɟɡɨɩɚɫɧɨɣ ɩɥɨɳɚɞɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɩɪɨɜɨɞɢɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɥɹ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ 

(ɨɤɨɥɨɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ) ɫɦɟɫɟɣ, ɟɫɥɢ ɧɟ ɞɨɤɚɡɚɧɚ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ ɜɧɭɬɪɢ ɡɚɳɢɳɚɟɦɨɝɨ 
ɨɛɴɟɤɬɚ. 

ど.4 げíçóïó½Üïöá âí¡öÜëí öÜëßÜ¿ñÖöÖÜïöó Üö Üï¿Üçóú ëí£çóöó　 ç£ë▲çí ç öñêÖÜ¿ÜÇóôñï¡Ü½ ÜßÜëÜÑÜçíÖóó ï 
Çí£ÜäíëÜç▲½ó ï½ñï　½ó äëó öÜôñôÖÜ½ óïöÜôÖó¡ñ £í¢óÇíÖó　 
Ɍ.4.1 Ɂɚɜɢɫɢɦɨɫɬɶ ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɪɚɡɜɢɬɢɹ ɝɨɪɟɧɢɹ, ɢɫɯɨɞɹ ɢɡ ɫɟɝɨɞɧɹɲɧɟɝɨ ɭɪɨɜɧɹ ɡɧɚɧɢɣ, 

ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɥɹ ɩɨɥɵɯ ɨɛɴɟɤɬɨɜ ɮɨɪɦɭɥɨɣ 
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ɝɞɟ ɚ1, ɚ2, ɚ3, ɚ4 — ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɬɚɛɥɢɰɟ Ɍ.1.  

 

Ɍɚɛɥɢɰɚ Ɍ.1— ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɪɚɫɱɟɬɚ ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ1) 

 

ɍɫɥɨɜɢɹ ɪɚɡɜɢɬɢɹ ɝɨɪɟɧɢɹ ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 

 ɚ1 ɚ2 ɚ3 ɚ4 

Ɉɛɴɟɦ ɫɨɫɭɞɚ V ɞɨ10 ɦ3, ɫɬɟɩɟɧɶ ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɢ
F/V0,667 ɞɨ 0,25 

0,15 4 1,0 0,0 

Ɉɛɴɟɦ ɫɨɫɭɞɚ V ɞɨ 200 ɦ3, 1 < mπ ≤ 2:      

ɧɚɱɚɥɶɧɨ ɨɬɤɪɵɬɵɟ ɫɛɪɨɫɧɵɟ ɫɟɱɟɧɢɹ  
ɧɚɱɚɥɶɧɨ ɡɚɤɪɵɬɵɟ ɫɛɪɨɫɧɵɟ ɫɟɱɟɧɢɹ 

0,00  

0,00 

0  

0 

2,0  

8,0 

0,0  

0,0 

Ɉɛɴɟɦ ɫɨɫɭɞɚ V ɞɨ 200 ɦ3, 2 ≤ mπ < eπ :      

ɧɚɱɚɥɶɧɨ ɨɬɤɪɵɬɵɟ ɫɛɪɨɫɧɵɟ ɫɟɱɟɧɢɹ  
ɧɚɱɚɥɶɧɨ ɡɚɤɪɵɬɵɟ ɫɛɪɨɫɧɵɟ ɫɟɱɟɧɢɹ 

0,00  

0,00 

0  

0 

0,8  

2,0 

1,2  

6,0 

Ɉɛɴɟɦ ɫɨɫɭɞɚ V ɞɨ 10 ɦ3; ɫɬɟɩɟɧɶ ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɢ
F/V0,667 ɞɨ 0,04; ɧɚɥɢɱɢɟ ɫɛɪɨɫɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ,  
1 < mπ < 2:  

    

ɛɟɡ ɨɪɨɲɟɧɢɹ ɢɫɬɟɤɚɸɳɢɯ ɝɚɡɨɜ  
ɫ ɨɪɨɲɟɧɢɟɦ ɢɫɬɟɤɚɸɳɢɯ ɝɚɡɨɜ 
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0,15 

0  
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4,0  

1,0 

0,0  

0,0 
1) Ⱦɥɹ ɨɬɫɭɬɫɬɜɭɸɳɢɯ ɜ ɬɚɛɥɢɰɟ ɭɫɥɨɜɢɣ ɪɚɡɜɢɬɢɹ ɝɨɪɟɧɢɹ, ɧɚɩɪɢɦɟɪ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɨɛɴɟɦɨɦ ɛɨɥɟɟ 200 ɦ3, ɮɚɤɬɨɪ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ ɷɤɫɩɟɪɬɧɨ. ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ (ɨɛɴɟɤɬɵ 

ɨɛɴɟɦɨɦ ɛɨɥɟɟ 200 ɦ3, ɨɛɴɟɤɬɵ ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ ɫɬɪɭɣɧɵɦ ɢ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ 

ɡɚɠɢɝɚɧɢɹ, ɚ ɬɚɤɠɟ ɢɧɟɪɰɢɨɧɧɵɦɢ ɫɛɪɨɫɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ ɬ.ɩ.) ɨɩɪɟɞɟɥɟɧɢɟ ɛɟɡɨɩɚɫɧɨɣ 

ɩɥɨɳɚɞɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦ ɪɚɫɱɟɬɚ ɞɢɧɚɦɢɤɢ 

ɜɡɪɵɜɚ 
 

Ⱦɥɹ ɩɨɥɵɯ ɚɩɩɚɪɚɬɨɜ ɨɛɴɟɦɨɦ ɦɟɧɟɟ 1 ɦ3 ɮɚɤɬɨɪ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ χ  ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1 ɞɨ 2.  

ɋ ɪɨɫɬɨɦ ɨɛɴɟɦɚ ɚɩɩɚɪɚɬɚ ɮɚɤɬɨɪ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɞɥɹ ɩɨɥɵɯ ɚɩɩɚɪɚɬɨɜ ɨɛɴɟɦɨɦ ɨɤɨɥɨ 10 ɦ3 

ɫɨɫɬɚɜɥɹɟɬ ɨɬ 2,5 ɞɨ 5 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɢ (ɨɬɧɨɲɟɧɢɟ F/V 0,667 ) ɚɩɩɚɪɚɬɚ. 
Ⱦɥɹ ɫɨɫɭɞɨɜ ɨɛɴɟɦɨɦ ɞɨ 200 ɦ3 ɪɚɡɥɢɱɧɨɣ ɮɨɪɦɵ ɫ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦɢ ɜɫɬɪɨɟɧɧɵɦɢ ɜɧɭɬɪɶ ɷɥɟɦɟɧɬɚɦɢ ɮɚɤɬɨɪ 

ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɧɟ ɩɪɟɜɵɲɚɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, 8.  

Ɍ.4.2 ȼɥɢɹɧɢɟ ɮɨɪɦɵ ɚɩɩɚɪɚɬɚ 
Ⱦɥɹ ɚɩɩɚɪɚɬɨɜ ɫ ɫɨɨɬɧɨɲɟɧɢɟɦ ɞɥɢɧɵ ɤ ɞɢɚɦɟɬɪɭ ɞɨ 5:1 ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɮɨɪɦɚ ɚɩɩɚɪɚɬɚ ɧɟ ɜɥɢɹɟɬ ɧɚ ɡɧɚɱɟɧɢɟ 

ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ, ɬ.ɤ. ɭɜɟɥɢɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɦɟɧɢ ɢɡ-ɡɚ ɟɝɨ ɜɵɬɹɝɢɜɚɧɢɹ ɩɨ ɮɨɪɦɟ ɚɩɩɚɪɚɬɚ 
ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟɦ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɛɨɥɟɟ ɪɚɧɧɟɝɨ ɤɚɫɚɧɢɹ ɩɥɚɦɟɧɢ ɫɬɟɧɨɤ ɫɨɫɭɞɚ.  
Ɍ.4.3 ȼɥɢɹɧɢɟ ɧɚɱɚɥɶɧɨɣ ɝɟɪɦɟɬɢɡɚɰɢɢ ɚɩɩɚɪɚɬɚ 
Ⱦɥɹ ɩɨɥɵɯ ɚɩɩɚɪɚɬɨɜ ɨɛɴɟɦɨɦ ɞɨ 200 ɦ3 ɫ ɧɚɱɚɥɶɧɨ ɨɬɤɪɵɬɵɦɢ ɫɛɪɨɫɧɵɦɢ ɫɟɱɟɧɢɹɦɢ, ɧɚɩɪɢɦɟɪ ɥɸɤɚɦɢ, ɡɧɚɱɟɧɢɟ 

ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɩɪɟɜɵɲɚɟɬ 2, ɞɥɹ ɚɩɩɚɪɚɬɨɜ ɫ ɧɚɱɚɥɶɧɨ ɡɚɤɪɵɬɵɦɢ ɫɛɪɨɫɧɵɦɢ ɫɟɱɟɧɢɹɦɢ 

(ɦɟɦɛɪɚɧɵ, ɪɚɡɝɟɪɦɟɬɢɡɚɬɨɪɵ ɢ ɬ.ɞ.) ɧɟ ɩɪɟɜɵɲɚɟɬ 8. 

Ɍ.4.4 ȼɥɢɹɧɢɟ ɫɬɟɩɟɧɢ ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɢ ɚɩɩɚɪɚɬɚ F/V 0,667 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɟɩɟɧɢ ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɢ F/V 0,667 ɜ 10 ɪɚɡ ɨɬ 0,025 ɞɨ 0,25, ɱɬɨ ɪɚɜɧɨɡɧɚɱɧɨ ɭɜɟɥɢɱɟɧɢɸ ɩɥɨɳɚɞɢ 

ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɜ 10 ɪɚɡ ɞɥɹ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɚɩɩɚɪɚɬɚ, ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɪɚɫɬɚɧɢɸ ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɜ 2 ɪɚɡɚ (ɞɥɹ 
ɚɩɩɚɪɚɬɨɜ ɨɛɴɟɦɨɦ ɨɤɨɥɨ 10 ɦ3 ɫ 2,5 ɞɨ 5). 

Ɍ.4.5 ȼɥɢɹɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɚɩɩɚɪɚɬɟ (ɤɨɪɪɟɥɢɪɭɟɬ ɫ ɜɥɢɹɧɢɟɦ ɞɚɜɥɟɧɢɹ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ). 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɞɚɜɥɟɧɢɹ ɜɧɭɬɪɢ ɚɩɩɚɪɚɬɚ (ɩɪɨɱɧɨɫɬɢ ɚɩɩɚɪɚɬɚ) ɜ 
ɞɢɚɩɚɡɨɧɟ 1 < mπ ≤ 2 ɮɚɤɬɨɪ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ. ɋ ɪɨɫɬɨɦ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ 
ɞɚɜɥɟɧɢɹ ɜɵɲɟ mπ  > 2 (ɞɨ mπ = eπ ) ɞɥɹ ɧɚɱɚɥɶɧɨ ɨɬɤɪɵɬɵɯ ɫɛɪɨɫɧɵɯ ɫɟɱɟɧɢɣ ɮɚɤɬɨɪ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɫɧɢɠɚɟɬɫɹ ɫ 2 ɞɨ 



0,8, ɞɥɹ ɧɚɱɚɥɶɧɨ ɡɚɤɪɵɬɵɯ — ɫ 8 ɞɨ 2. ɗɬɨɬ ɪɟɡɭɥɶɬɚɬ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɮɢɡɢɱɟɫɤɢɦɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦɢ ɨ ɬɨɦ, ɱɬɨ ɩɪɢ 

ɛɨɥɶɲɟɦ ɡɧɚɱɟɧɢɢ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɨɟ ɜɵɞɟɪɠɢɜɚɟɬ ɚɩɩɚɪɚɬ, ɦɟɧɶɲɟ ɩɥɨɳɚɞɶ ɫɛɪɨɫɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɮɪɨɧɬ 
ɩɥɚɦɟɧɢ ɩɨɞɜɟɪɝɚɟɬɫɹ ɦɟɧɶɲɟɦɭ ɜɨɡɦɭɳɚɸɳɟɦɭ ɜɨɡɞɟɣɫɬɜɢɸ.  

Ɍ.4.6 ȼɥɢɹɧɢɟ ɭɫɥɨɜɢɣ ɢɫɬɟɱɟɧɢɹ 
ȿɫɥɢ ɢɫɬɟɱɟɧɢɟ ɝɨɪɸɱɟɣ ɫɦɟɫɢ ɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɛɪɨɫɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɡɚ 

ɪɚɡɝɟɪɦɟɬɢɡɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɢ ɢɦɟɸɳɢɣ ɞɢɚɦɟɬɪ, ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɵɣ ɞɢɚɦɟɬɪɭ ɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɬɨ 
ɡɧɚɱɟɧɢɟ ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɨɫɭɞɚ ɞɨ 10—15 ɦ3 ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 4 (ɞɥɹ ɫɨɫɭɞɨɜ ɫɨ 
ɫɬɟɩɟɧɶɸ ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɢ F/V 0,667 ɨɤɨɥɨ 0,015— 0,035, ɤɨɝɞɚ ɨɫɧɚɳɟɧɢɟ ɫɨɫɭɞɨɜ ɫɛɪɨɫɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɨɩɪɚɜɞɚɧɨ 
ɩɨ ɫɨɨɛɪɚɠɟɧɢɹɦ ɪɚɡɭɦɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɪɚɡɦɟɪɨɜ ɫɨɫɭɞɚ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚ) ɩɪɢ ɭɫɥɨɜɢɢ mπ  < 2. 

ɉɪɢ ɨɫɧɚɳɟɧɢɢ ɫɢɫɬɟɦɵ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɨɪɨɫɢɬɟɥɟɦ ɢɥɢ ɞɪɭɝɢɦ ɚɧɚɥɨɝɢɱɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ ɪɚɡɝɟɪɦɟɬɢɡɚɬɨɪɨɦ ɞɥɹ ɩɨɞɚɱɢ ɯɥɚɞɚɝɟɧɬɚ ɜ ɢɫɬɟɤɚɸɳɭɸ ɢɡ ɚɩɩɚɪɚɬɚ ɫɦɟɫɶ, ɮɚɤɬɨɪ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɩɪɢɧɢɦɚɟɬɫɹ ɬɚɤɢɦ ɠɟ, ɤɚɤ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɚɩɩɚɪɚɬɚ ɜ ɚɬɦɨɫɮɟɪɭ. ɗɮɮɟɤɬ 
ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɝɨɪɟɧɢɹ ɜ ɚɩɩɚɪɚɬɟ ɩɪɢ ɫɛɪɨɫɟ ɝɚɡɨɜ ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ ɢɫɱɟɡɚɟɬ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ 
ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɞɨ 0,2 Ɇɉɚ ɩɪɢ ɧɚɱɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ 0,1 Ɇɉɚ. 
Ɍ.4.7 ȼɥɢɹɧɢɟ ɭɫɥɨɜɢɣ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ «Ɇɝɧɨɜɟɧɧɨɟ» ɜɫɤɪɵɬɢɟ ɫɛɪɨɫɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɜɵɲɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɝɨɪɟɧɢɹ ɜɧɭɬɪɢ ɚɩɩɚɪɚɬɚ. Ⱥɦɩɥɢɬɭɞɚ ɜ ɚɤɭɫɬɢɱɟɫɤɨɣ ɜɨɥɧɟ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɝɨɪɟɧɢɹ ɦɨɠɟɬ 
ɞɨɫɬɢɝɚɬɶ ±0,1 Ɇɉɚ. ɉɟɪɟɦɟɲɢɜɚɧɢɟ ɫɦɟɫɢ, ɧɚɩɪɢɦɟɪ ɜɟɧɬɢɥɹɬɨɪɨɦ, ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɹ. 
Ɍ.4.8 ȼɥɢɹɧɢɟ ɩɪɟɩɹɬɫɬɜɢɣ ɢ ɬɭɪɛɭɥɢɡɚɬɨɪɨɜ 
ȼɨɩɪɨɫ ɨ ɜɥɢɹɧɢɢ ɪɚɡɥɢɱɧɵɯ ɩɪɟɩɹɬɫɬɜɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɩɭɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ, ɢ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɜ 

ɫɦɟɫɢ ɩɟɪɟɞ ɮɪɨɧɬɨɦ ɩɥɚɦɟɧɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɩɪɟɞɟɥɹɸɳɢɯ ɜ ɜɵɛɨɪɟ ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ. ɇɚɢɛɨɥɟɟ 
ɩɪɚɜɢɥɶɧɵɦ ɦɟɬɨɞɨɦ ɨɩɪɟɞɟɥɟɧɢɹ ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɩɪɢ ɧɚɥɢɱɢɢ ɜɧɭɬɪɢ ɚɩɩɚɪɚɬɚ ɫɥɨɠɧɵɯ ɩɪɟɩɹɬɫɬɜɢɣ ɢ 

ɬɭɪɛɭɥɢɡɨɜɚɧɧɨɣ ɫɦɟɫɢ ɦɨɠɟɬ ɫɱɢɬɚɬɶɫɹ ɦɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɫɪɚɜɧɟɧɢɢ ɪɚɫɱɟɬɧɨɣ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɞɢɧɚɦɢɤɢ 

ɪɨɫɬɚ ɞɚɜɥɟɧɢɹ (ɡɚɜɢɫɢɦɨɫɬɶ ɞɚɜɥɟɧɢɟ — ɜɪɟɦɹ). 
ɂɦɟɸɳɢɟɫɹ ɞɚɧɧɵɟ ɭɤɚɡɵɜɚɸɬ, ɱɬɨ ɭɫɤɨɪɟɧɢɟ ɩɥɚɦɟɧɢ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɟɩɹɬɫɬɜɢɹɯ ɞɨɫɬɢɝɚɟɬ χ ≈ 15 ɢ ɛɨɥɟɟ ɭɠɟ ɜ 

ɫɨɫɭɞɚɯ ɨɛɴɟɦɨɦ ɨɤɨɥɨ 10 ɦ3. 

Ⱦɥɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɬɭɪɛɭɥɟɧɬɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɥɚɦɟɧɢ ɫ ɚɜɬɨɧɨɦɧɨɣ ɝɟɧɟɪɚɰɢɟɣ 

ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɜɧɭɬɪɢ ɡɨɧɵ ɝɨɪɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɦ ɮɚɤɬɨɪɨɦ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ, ɨɤɨɥɨ χ = 4. 

ɉɪɢ ɢɫɤɭɫɫɬɜɟɧɧɨ ɫɨɡɞɚɜɚɟɦɨɣ ɢɡɨɬɪɨɩɧɨɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɩɪɢ 

ɬɨɱɟɱɧɨɦ ɡɚɠɢɝɚɧɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 4—6. Ⱦɚɥɶɧɟɣɲɟɟ ɭɜɟɥɢɱɟɧɢɟ ɫɬɟɩɟɧɢ ɢɡɨɬɪɨɩɧɨɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɩɪɢɜɨɞɢɬ ɤ 
ɝɚɲɟɧɢɸ ɩɥɚɦɟɧɢ. 

Ⱦɥɹ ɫɨɫɭɞɨɜ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɢ ɩɨɞɜɢɠɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɜɥɢɹɧɢɟ ɤɨɬɨɪɵɯ ɧɚ ɡɧɚɱɟɧɢɟ ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɧɟ 
ɦɨɠɟɬ ɛɵɬɶ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɰɟɧɟɧɨ, ɧɚɩɪɢɦɟɪ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ ɢɥɢ ɷɤɫɩɟɪɬɧɵɦ ɦɟɬɨɞɨɦ, 

ɜɵɛɨɪ ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɞɨɥɠɟɧ ɨɝɪɚɧɢɱɢɜɚɬɶɫɹ ɫɧɢɡɭ ɡɧɚɱɟɧɢɟɦ χ =  8.  

Ɍ.4.9 Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ µ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ µ ɹɜɥɹɟɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ, ɭɱɢɬɵɜɚɸɳɢɦ ɜɥɢɹɧɢɟ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 

ɢɫɬɟɱɟɧɢɹ ɧɚ ɪɚɫɯɨɞ ɝɚɡɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɢɡɜɟɫɬɧɵɦ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɦɨɞɟɥɶɧɵɦ ɫɨɨɬɧɨɲɟɧɢɹɦ. 

Ⱦɥɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɦɟɦɛɪɚɧ ɢ ɪɚɡɝɟɪɦɟɬɢɡɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɫɛɪɨɫɨɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ 
ɜ ɚɬɦɨɫɮɟɪɭ, ɤɚɤ ɩɪɚɜɢɥɨ, µ = 0,61. ɉɪɢ ɧɚɥɢɱɢɢ ɫɛɪɨɫɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ µ ɨɬ 0,4 ɞɨ 1 (ɜɤɥɸɱɚɹ ɫɥɭɱɚɣ ɫ ɩɨɞɚɱɟɣ 

ɯɥɚɞɚɝɟɧɬɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ ɦɟɦɛɪɚɧɨɣ). 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɯɨɞɚ ɜɨɡɪɚɫɬɚɟɬ ɜ ɭɤɚɡɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɢɫɬɟɱɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɢɫɬɟɤɚɸɳɟɝɨ ɝɚɡɚ ɫ ɪɨɫɬɨɦ ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ. 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɯɨɞɚ ɧɚ ɩɥɨɳɚɞɶ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ µF ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɷɮɮɟɤɬɢɜɧɭɸ ɩɥɨɳɚɞɶ 
ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ. 

Ɍ.4.10 Ⱥɧɚɥɨɝ ɩɪɢɧɰɢɩɚ Ʌɟ ɒɚɬɟɥɶɟ-Ȼɪɚɭɧɚ ɋɨɝɥɚɫɧɨ ɤɪɢɬɟɪɢɚɥɶɧɨɦɭ ɫɨɨɬɧɨɲɟɧɢɸ (Ɍ.1) ɨɬɧɨɫɢɬɟɥɶɧɨɟ 
ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ 
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Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ ɜ ɧɟɝɟɪɦɟɬɢɱɧɨɦ ɫɨɫɭɞɟ ɩɨɡɜɨɥɢɥɢ 

ɭɫɬɚɧɨɜɢɬɶ ɚɧɚɥɨɝ ɩɪɢɧɰɢɩɚ Ʌɟ ɒɚɬɟɥɶɟ-Ȼɪɚɭɧɚ: ɝɚɡɨɞɢɧɚɦɢɤɚ ɝɨɪɟɧɢɹ ɝɚɡɚ ɜ ɧɟɝɟɪɦɟɬɢɱɧɨɦ ɫɨɫɭɞɟ ɪɟɚɝɢɪɭɟɬ ɧɚ 
ɜɧɟɲɧɟɟ ɢɡɦɟɧɟɧɢɟ ɭɫɥɨɜɢɣ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ ɜ ɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢ ɤɨɬɨɪɨɦ ɷɮɮɟɤɬ ɜɧɟɲɧɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɨɫɥɚɛɥɹɟɬɫɹ. Ɍɚɤ ɭɜɟɥɢɱɟɧɢɟ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɩɥɨɳɚɞɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ Fɜ 10 ɪɚɡ ɜ ɫɨɫɭɞɟ ɨɛɴɟɦɨɦ ɩɨɪɹɞɤɚ 
10 ɦ3 ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɢɡɚɰɢɢ ɜ 2 ɪɚɡɚ. Ɏɢɡɢɱɟɫɤɨɟ ɨɛɴɹɫɧɟɧɢɟ ɧɚɛɥɸɞɚɟɦɨɝɨ ɹɜɥɟɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨɟ: ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɩɥɨɳɚɞɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɜɨɡɪɚɫɬɚɟɬ ɜɨɡɦɭɳɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɮɪɨɧɬɟ ɩɥɚɦɟɧɢ. 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɤɨɪɪɟɥɢɪɭɟɬ ɫɨɝɥɚɫɧɨ ɤɪɢɬɟɪɢɚɥɶɧɨɦɭ ɫɨɨɬɧɨɲɟɧɢɸ (Ɍ.5) ɫ ɨɬɧɨɲɟɧɢɟɦ (χ / µ)2, ɚ ɧɟ ɩɪɨɫɬɨ χ. 

Ʉɚɤ ɩɨɤɚɡɚɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɭɦɟɧɶɲɟɧɢɟ ɪɚɡɦɟɪɚ ɹɱɟɣɤɢ ɬɭɪɛɭɥɢɡɢɪɭɸɳɟɣ ɪɟɲɟɬɤɢ, ɩɪɢɜɨɞɹɳɟɣ ɤ ɜɨɡɪɚɫɬɚɧɢɸ 

ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɢɡɚɰɢɢ ɜ 1,75 ɪɚɡɚ (ɫ 8 ɞɨ 14), ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɢɦ ɭɜɟɥɢɱɟɧɢɟɦ ɨɬɧɨɲɟɧɢɹ χ /µ — 

ɥɢɲɶ ɜ 1,11 ɪɚɡɚ. ɋɤɚɡɚɧɧɨɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɮɚɤɬɨɪɟ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ χ ≥ 5. 

ど.5 だäëñÑñ¿ñÖóñ ÖÜë½í¿áÖÜú ï¡ÜëÜïöó ëíïäëÜïöëíÖñÖó　 ä¿í½ñÖó ó öñë½ÜÑóÖí½óôñï¡óê äíëí½ñöëÜç 
Ɍ.5.1 ɇɨɪɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɪɟɚɤɰɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɝɨɪɸɱɢɯ ɝɚɡɨɜɵɯ ɫɦɟɫɟɣ ɩɪɢ ɮɪɨɧɬɚɥɶɧɵɯ 

ɪɟɠɢɦɚɯ ɝɨɪɟɧɢɹ. ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɚɫɱɟɬɧɵɣ ɦɟɬɨɞ ɨɩɬɢɦɢɡɚɰɢɢ, ɩɨɡɜɨɥɹɸɳɢɣ 

ɨɩɪɟɞɟɥɹɬɶ ɧɨɪɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɜ ɛɨɦɛɟ ɩɨɫɬɨɹɧɧɨɝɨ ɨɛɴɟɦɚ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɢ ɞɚɜɥɟɧɢɣ. Ɇɟɬɨɞ 

ɢɡɥɨɠɟɧ ɜ ȽɈɋɌ 12.1.044. 

ȼɯɨɞɹɳɚɹ ɜ ɤɪɢɬɟɪɢɚɥɶɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ (Ɍ.1) ɢ (Ɍ.2) ɜ ɫɨɫɬɚɜɟ ɤɨɦɩɥɟɤɫɚ Ⱥɧɨɪɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɩɥɚɦɟɧɢ 

iuS  ɩɪɢ ɞɚɜɥɟɧɢɢ ɢ ɬɟɦɩɟɪɚɬɭɪɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɚɱɚɥɭ ɪɚɡɜɢɬɢɹ ɩɪɨɰɟɫɫɚ ɝɨɪɟɧɢɹ, ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɢɥɢ ɜɡɹɬɚ ɢɡ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɩɪɨɲɟɞɲɟɣ ɨɰɟɧɤɭ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɧɟɣ 



ɞɚɧɧɵɯ. ȿɫɥɢ ɞɚɧɧɵɟ ɩɨ ɧɨɪɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɩɪɢ ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɞɚɜɥɟɧɢɹ ɪ ɢ 

ɬɟɦɩɟɪɚɬɭɪɟ Ɍ ɨɬɫɭɬɫɬɜɭɸɬ, ɬɨ ɜ ɨɝɪɚɧɢɱɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɨɰɟɧɤɢ ɮɨɪɦɭɥɨɣ 
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ɝɞɟ 
iuS  — ɢɡɜɟɫɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɨɪɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɩɪɢ ɞɚɜɥɟɧɢɢ ɪ0 ɢ ɬɟɦɩɟɪɚɬɭɪɟ Ɍ0; 

ɩ ɢ ɬ — ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɛɚɪɢɱɟɫɤɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɨɤɚɡɚɬɟɥɢ. 

ȼ ɞɢɚɩɚɡɨɧɟ ɞɚɜɥɟɧɢɣ ɨɬ 0,04 ɞɨ 1,00 Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪ ɨɬ 293 ɞɨ 500 Ʉ ɞɥɹ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɯ ɫɦɟɫɟɣ ɦɟɬɚɧɚ, 
ɩɪɨɩɚɧɚ, ɝɫɤɫɚɧɚ, ɝɟɩɬɚɧɚ, ɚɰɟɬɨɧɚ, ɢɡɨɩɪɨɩɚɧɨɥɚ ɢ ɛɟɧɡɨɥɚ ɫ ɜɨɡɞɭɯɨɦ ɛɚɪɢɱɟɫɤɢɣ ɩɨɤɚɡɚɬɟɥɶ ɫ ɪɨɫɬɨɦ ɞɚɜɥɟɧɢɹ ɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɫɜɟɠɟɣ ɫɦɟɫɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 3,1 ɞɨ 0,6. ɉɪɢ ɡɧɚɱɟɧɢɹɯ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ, 

ɛɥɢɡɤɢɯ ɤ ɚɬɦɨɫɮɟɪɧɵɦ, ɛɚɪɢɱɟɫɤɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɨɤɚɡɚɬɟɥɢ ɞɥɹ ɝɨɪɸɱɢɯ ɩɚɪɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɦɨɝɭɬ ɛɵɬɶ 
ɩɪɢɧɹɬɵ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵɦɢ ɩ = -0,5 ɢ ɬ = 2,0. 

Ɍ.5.2 Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ȿi, πe,γb ɨɩɪɟɞɟɥɹɸɬ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɨɦ, ɧɚɩɪɢɦɟɪ ɧɚ ɤɨɦɩɶɸɬɟɪɚɯ 
ɩɨ ɢɡɜɟɫɬɧɵɦ ɦɟɬɨɞɢɤɚɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɲɢɪɟɧɢɹ ȿi ɪɚɜɟɧ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ii

i

ub

bi
i

TM

TM
E = , 

ɝɞɟ 
ibT  ɢ 

ibM  — ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɝɨɪɸɱɟɣ ɫɦɟɫɢ.  

Ɇɨɥɟɤɭɥɹɪɧɭɸ ɦɚɫɫɭ ɫɦɟɫɢ ɢɞɟɚɥɶɧɵɯ ɝɚɡɨɜ Ɇ, ɤɝ/ɦɨɥɶ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ ∑=
j

jjnMM ,                                            (Ɍ.7) 

ɝɞɟ Ɇj ɢ nj — ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɢ ɦɨɥɶɧɚɹ ɞɨɥɹ j-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɫɦɟɫɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɲɢɪɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧ ɢɡ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ 

b

e
i

1
1E γ

−π+= .                                            (Ɍ.8) 

 

Ɍɚɛɥɢɰɚ Ɍ. 2 — Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɧɚɱɟɧɢɣ πe,γb, ȿi, ibT  ɢ  Su ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɯ ɝɚɡɨɩɚɪɨɜɵɯ 
ɫɦɟɫɟɣ ɩɪɢ ɧɚɱɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ 0,1 Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 298,15 Ʉ 

 

Ƚɨɪɸɱɟɟ Ɏɨɪɦɭɥɚ ϕɫɬ, % ɨɛ. πe γb ȿi 
ibT  Sɢ, ɦ/ɫ 

Ɇɟɬɚɧ ɋɇ4 9,355 8,71 1,25 7,44 2204 0,305 

ɉɪɨɩɚɧ ɋ3ɇ8 3,964 9,23 1,25 7,90 2245 0,320 

ɧ-Ƚɟɤɫɚɧ ɋ6ɇ14 2,126 9,38 1,25 8,03 2252 0,290 

ɧ-Ƚɟɩɬɚɧ C7H16 1,842 9,40 1,25 8,05 2253 0,295 

Ⱥɰɟɬɨɧ ɋ3ɇ6Ɉ 4,907 9,28 1,25 7,96 2242 0,315 

ɂɡɨɩɪɨɩɚɧɨɥ ɋ3ɇ8Ɉ 4,386 9,34 1,24 8,00 2220 0,295 

Ȼɟɧɡɨɥ ɋ6ɇ6 2,679 9,30 1,25 7,99 2321 0,360 

 

ȼ ɬɚɛɥɢɰɟ Ɍ.2 ɩɪɢɜɟɞɟɧɵ ɪɚɫɫɱɢɬɚɧɧɵɟ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɡɧɚɱɟɧɢɹ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɧɟɤɨɬɨɪɵɯ 
ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɯ ɝɚɡɨɩɚɪɨɜɵɯ ɫɦɟɫɟɣ ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɫɨɫɬɨɹɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 19 

ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɝɚɡɨɜɨɣ ɮɚɡɟ: ɇ2, ɇ2Ɉ, ɋɈ2, N2, Ar, ɋ, ɇ, Ɉ, N, CO, CH4, HCN, Ɉ2, Ɉ3, Ɉɇ, NO, NO2, Nɇ3, HNO3. 

ɋɬɟɯɢɨɦɟɬɪɢɱɟɫɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɝɨɪɸɱɟɝɨ ϕɫɬ ɜ ɜɨɡɞɭɯɟ ɫɪɟɞɧɟɣ ɜɥɚɠɧɨɫɬɢ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɨ ɢɡɜɟɫɬɧɨɣ ɮɨɪɦɭɥɟ 

184454

100
ɫɬ +β=ϕ

,
,                                          (Ɍ.9) 

ɝɞɟ β — ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ ɤɨɥɢɱɟɫɬɜɭ ɦɨɥɟɤɭɥ ɤɢɫɥɨɪɨɞɚ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɫɝɨɪɚɧɢɹ ɨɞɧɨɣ 

ɦɨɥɟɤɭɥɵ ɝɨɪɸɱɟɝɨ. 
Ⱦɥɹ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɫɦɟɫɟɣ ɢ ɫɦɟɫɟɣ, ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɨɜ ɩɨ ɤɨɬɨɪɵɦ ɩɨ ɬɟɦ ɢɥɢ ɢɧɵɦ ɩɪɢɱɢɧɚɦ ɜɵɡɵɜɚɟɬ 

ɬɪɭɞɧɨɫɬɢ, ɨɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ πe, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɲɢɪɟɧɢɹ ȿi ɩɨ 

ɮɨɪɦɭɥɟ (Ɍ.8) ɩɪɨɜɨɞɹɬ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɟɬɨɞɢɤɟ ȽɈɋɌ 12.1.044. 

ど. 6 ぱÜë½Ü¿▲ Ñ¿　 ëíïôñöí ßñ£ÜäíïÖÜú ä¿ÜàíÑó ëí£Çñë½ñöó£íîóó ÜßÜëÜÑÜçíÖó　 ó äÜ½ñàñÖóú, ç ¡ÜöÜë▲ê 

Üßëíàíñöï　 ÇÜë0ôí　 ä▲¿á 
Ɍ.6.1 Ɋɚɫɱɟɬ ɛɟɡɨɩɚɫɧɨɣ ɩɥɨɳɚɞɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɧɢɡɤɨɩɪɨɱɧɵɯ ɡɚɦɤɧɭɬɵɯ ɨɛɨɥɨɱɟɤ, ɧɟ ɜɵɞɟɪɠɢɜɚɸɳɢɯ 

ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɫɜɵɲɟ 10 ɤɉɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
50

s PCFF ,
u   max/=                                                   (Ɍ.10) 

ɝɞɟ F — ɛɟɡɨɩɚɫɧɚɹ ɩɥɨɳɚɞɶ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ (ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɥɟɝɤɨɫɛɪɚɫɵɜɚɟɦɵɯ ɩɨɤɪɵɬɢɣ), ɦ2; 

ɋ — ɤɨɧɫɬɚɧɬɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɬɚɛɥɢɰɟ Ɍ.3; 

FS — ɩɥɨɳɚɞɶ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɦɤɧɭɬɨɣ ɨɛɨɥɨɱɤɢ, ɦ2; 

Ɋɬɚɯ ɢ —  ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜɡɪɵɜɚ ɩɵɥɢ ɜ ɡɚɳɢɳɚɟɦɨɦ ɨɛɴɟɦɟ ɩɪɢ ɧɚɥɢɱɢɢ 

ɢɫɬɟɱɟɧɢɹ ɱɟɪɟɡ ɫɛɪɨɫɧɵɟ ɨɬɜɟɪɫɬɢɹ, ɤɉɚ. 
ɍɪɨɜɟɧɶ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɩɵɥɢ ɡɚɜɢɫɢɬ ɨɬ ɢɧɞɟɤɫɚ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ Kst ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 



Ɍ.4. 

 

Ɍɚɛɥɢɰɚ Ɍ.3 Ɍɚɛɥɢɰɚ Ɍ.4 

 

ɍɪɨɜɟɧɶ 
ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧ

ɨɫɬɢ ɩɵɥɢ 

ɋ, ɤɉɚ0,5 Ⱦɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɚ 
ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɩɵɥɢ, 

Ɇɉɚ · ɦ/ɫ 

ɍɪɨɜɟɧɶ 
ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɨɫɬ

ɢ ɩɵɥɢ 

1 

2 

3 

0,26  

0,30  

0,51 

0 < Ʉst ≤  20  

20 < Ʉst ≤ 30  

30 < Ʉst 

1 

2  

3 

 

ɍɞɟɥɶɧɚɹ ɦɚɫɫɚ ɥɟɝɤɨɫɛɪɚɫɵɜɚɟɦɨɝɨ ɩɨɤɪɵɬɢɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 4,0 ɤɝ/ɦ2.  

Ɍ.6.2 Ɋɚɫɱɟɬ ɛɟɡɨɩɚɫɧɨɣ ɩɥɨɳɚɞɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɡɚɦɤɧɭɬɵɯ ɨɛɨɥɨɱɟɤ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ, ɛɥɢɡɤɢɦ ɤ ɚɬɦɨɫɮɟɪɧɨɦɭ, ɜɵɞɟɪɠɢɜɚɸɳɢɯ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɫɜɵɲɟ 10 ɤɉɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

cb
st

6660 P010K879VF ),(),(a u  max
,= , 

ɝɞɟ a = 0,000571 exp(0,0197 Ps,u); 

b = 0,978 exp(-0,001037 Ps,u); 

ɫ = -0,687 exp(0,00223 Ps,u); 

Ʉst — ɢɧɞɟɤɫ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɩɵɥɢ, Ɇɉɚ · ɦ/ɫ; 
Ps,u — ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜɫɤɪɵɬɢɹ ɫɛɪɨɫɧɨɝɨ ɫɟɱɟɧɢɹ, ɤɉɚ; 
V — ɨɛɴɟɦ ɡɚɳɢɳɚɟɦɨɣ ɟɦɤɨɫɬɢ, ɦ3. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɪɚɫɱɟɬɚ ɩɨ ɮɨɪɦɭɥɟ (Ɍ.11) 

L / D < 5; 

1 < V < -1000; 

10 < Ɋɬɚɯ ɢ < 200; 

5 < Ʉst < 60; 

Ps,u  > 5; 

Ɋɬɚɯ ɢ  -  Ps,u > 5 

95 < Ɋi < 120, 

ɝɞɟ L, D — ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɥɢɧɟɣɧɵɣ ɢ ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɦɟɪɵ ɨɛɨɥɨɱɤɢ, ɦ; 

Pi — ɚɛɫɨɥɸɬɧɨɟ ɧɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɨɪɸɱɟɣ ɫɦɟɫɢ ɜ ɚɩɩɚɪɚɬɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɢɧɢɰɢɢɪɨɜɚɧɢɟ ɝɨɪɟɧɢɹ, 
ɤɉɚ. 
ɍɞɟɥɶɧɚɹ ɦɚɫɫɚ ɡɚɩɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɨɫɯɨɞɢɬɶ 12,0 ɤɝ/ɦ2. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɤɢ 

ɫɛɪɨɫɧɵɯ ɤɚɧɚɥɨɜ ɢɯ ɞɢɚɦɟɬɪ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɢɚɦɟɬɪɚ ɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɧɟ ɢ 

ɤɨɥɢɱɟɫɬɜɟ ɢɡɝɢɛɨɜ. ɍɫɬɚɧɨɜɤɚ ɫɛɪɨɫɧɨɝɨ ɤɚɧɚɥɚ ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɪɨɫɬɭ ɬɪɟɛɭɟɦɨɣ ɜɟɥɢɱɢɧɵ Ɋɬɚɯ ɢ. 
ど.7 ぱÜë½Ü¿▲ Ñ¿　 ëíïôñöí ßñ£ÜäíïÖÜú ä¿ÜàíÑó ëí£Çñë½ñöó£íîóó ÜßÜëÜÑÜçíÖó　 ó äÜ½ñàñÖóú, ç ¡ÜöÜë▲ê 

Üßëíàí0öï　 ÇóßëóÑÖ▲ñ ï½ñïó 
Ⱦɥɹ ɝɢɛɪɢɞɧɨɣ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɫɦɟɫɢ (ɝɨɪɸɱɟɝɨ ɝɚɡɚ ɫ ɝɨɪɸɱɟɣ ɩɵɥɶɸ) ɪɚɫɱɟɬ ɜɟɞɭɬ ɩɨ ɛɨɥɟɟ ɨɩɚɫɧɨɣ ɤɨɦɩɨɧɟɧɬɟ 

(ɨɛɵɱɧɨ ɝɚɡɭ). 
ぢëó½ñë 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɨɛɴɟɦɨɦ 12 ɦ3 ɪɚɫɫɱɢɬɚɧ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ 0,2 Ɇɉɚ (ɚɛɫɨɥɸɬɧɨɟ 

ɞɚɜɥɟɧɢɟ 0,3 Ɇɉɚ) ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ ɫ ɫɨɞɟɪɠɚɳɟɣ ɚɰɟɬɨɧ ɪɟɚɤɰɢɨɧɧɨɣ ɦɚɫɫɨɣ. 

Ⱥɩɩɚɪɚɬ ɢɦɟɟɬ ɪɭɛɚɲɤɭ ɨɛɨɝɪɟɜɚ (80 °ɋ). ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɛɟɡɨɩɚɫɧɭɸ ɩɥɨɳɚɞɶ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ. ɇɨɪɦɚɥɶɧɚɹ 
ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɨɣ ɫɬɟɯɢɨɦɟɬɪɢɱɫɫɤɨɣ ɚɰɟɬɨɧɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ 

ɞɚɜɥɟɧɢɢ ɢ ɬɟɦɩɟɪɚɬɭɪɟ (298 Ʉ) ɫɨɫɬɚɜɥɹɟɬ 0,32 ɦ/ɫ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɚɩɩɚɪɚɬɟ 80 °ɋ (353 Ʉ) 

ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɨɪɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ (Ɍ.6) 

Su = 0,32 (353/298)2 ɦ · c-l ≈ 0,45 ɦ/ɫ. 
Ⱦɥɹ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɣ ɚɰɟɬɨɧɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ πe  = 9,28; ȿi = 7,96; Ɇi = 58 · 0,05 + 28 · 0,95 = 29,5 ɤɝ/ɦɨɥɶ. Ɍɚɤ ɤɚɤ  πm = 0,3/0,1 = 3 ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟɧɢɟ 2, ɬɨ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɩɥɨɳɚɞɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɤɪɢɬɟɪɢɚɥɶɧɵɦ ɫɨɨɬɧɨɲɟɧɢɟɦ (Ɍ.2). ȼɵɪɚɠɟɧɢɟ ɞɥɹ ɤɨɦɩɥɟɤɫɚ ɩɨɞɨɛɢɹ W ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ (Ɍ.3) ɢ ɨɩɪɟɞɟɥɟɧɧɵɦɢ 

ɡɧɚɱɟɧɢɹɦɢ 
iuS  ɢ Ɇi ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɨ ɜ ɜɢɞɟ 
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ɝɞɟ F— ɩɥɨɳɚɞɶ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ, ɦ2. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɪɢɬɟɪɢɚɥɶɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ (Ɍ.2) ɨɬɧɨɫɢɬɟɥɶɧɨ F ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɜɢɞɟ 
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ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɟɩɟɧɢ ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɢ ɫɨɫɭɞɚ ɨɛɴɟɦɨɦ ɨɤɨɥɨ 10 ɦ3 F/V0,667 ɨɬ 0,025 ɞɨ 0,25 ɡɧɚɱɟɧɢɟ ɮɚɤɬɨɪɚ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɜɨɡɪɚɫɬɚɟɬ ɨɬ 2,5 ɞɨ 5. ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ χ   = 2,5 ɩɪɢ µ = 1. ɉɪɢ ɷɬɨɦ ɦɢɧɢɦɚɥɶɧɚɹ ɩɥɨɳɚɞɶ 
ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ F = 0,175 ɦ2, ɚ ɡɧɚɱɢɬ F/V0,667 = 0,03. ɉɨɫɥɟɞɧɟɟ ɩɨɞɬɜɟɪɠɞɚɟɬ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɮɚɤɬɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ 

ɜɵɛɪɚɧɨ ɩɪɚɜɢɥɶɧɨ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɟɫɥɢ ɛɵ ɦɵ ɩɪɟɞɩɨɥɨɠɢɥɢ, ɱɬɨ χ = 5, ɬɨ ɩɨɥɭɱɢɥɢ ɛɵ ɫɥɢɲɤɨɦ ɧɢɡɤɨɟ ɞɥɹ ɬɚɤɨɣ 

ɫɬɟɩɟɧɢ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɡɧɚɱɟɧɢɟ F/V0,667 = 0,06 (ɜɦɟɫɬɨ 0,25). ɂɬɚɤ, ɛɟɡɨɩɚɫɧɚɹ ɩɥɨɳɚɞɶ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ 0,175 ɦ2, ɱɬɨ ɪɚɜɧɨɡɧɚɱɧɨ ɫɛɪɨɫɧɨɦɭ ɨɬɜɟɪɫɬɢɸ ɞɢɚɦɟɬɪɨɦ 0,47 ɦ. 



 

ɉɊИɅɈɀȿɇИȿ ɍ 

 (ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
 

どづぎゐだゑんぞごé と ぢづだどごゑだぢだぐんづぞぼぜ ぢづぎゎづんがんぜ 

 

ɍ.1 Ʉ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɩɪɟɝɪɚɞɚɦ ɨɬɧɨɫɹɬ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɵ, ɩɟɪɟɝɨɪɨɞɤɢ, ɩɟɪɟɤɪɵɬɢɹ, ɡɨɧɵ. ɬɚɦɛɭɪɵ-

ɲɥɸɡɵ, ɞɜɟɪɢ, ɨɤɧɚ, ɥɸɤɢ, ɤɥɚɩɚɧɵ. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɟɝɪɚɞ ɭɫɬɚɧɨɜɥɟɧɚ ɜ ɋɇɢɉ 2.01.02 ɱɚɫɬɢ 2 [I]. ɍ.2 Ɍɢɩɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 
ɩɪɟɝɪɚɞ ɢ ɢɯ ɦɢɧɢɦɚɥɶɧɵɟ ɩɪɟɞɟɥɵ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɬɚɛɥɢɰɟ ɍ.1. ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɵ, 

ɩɟɪɟɝɨɪɨɞɤɢ, ɩɟɪɟɤɪɵɬɢɹ, ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɡɨɧ ɢ ɬɚɦɛɭɪɨɜ-ɲɥɸɡɨɜ, ɚ ɬɚɤɠɟ ɡɚɩɨɥɧɟɧɢɟ ɫɜɟɬɨɜɵɯ 
ɩɪɨɟɦɨɜ ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɟɝɪɚɞɚɯ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɢɡ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

 

Ɍɚɛɥɢɰɚ ɍ.1 

 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɪɟɝɪɚɞɵ Ɍɢɩ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 
ɩɪɟɝɪɚɞ ɢɥɢ ɢɯ ɷɥɟɦɟɧɬɨɜ

Ɇɢɧɢɦɚɥɶɧɵɣ ɩɪɟɞɟɥ 
ɨɝɧɟɫɬɨɣɤɨɫɬɢ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 
ɩɪɟɝɪɚɞ ɢɥɢ ɢɯ 
ɷɥɟɦɟɧɬɨɜ, ɱ 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɵ 1  

2 

2,50  

0,75 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɟɪɟɝɨɪɨɞɤɢ 1  

2 

0,75  

0,25 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɟɪɟɤɪɵɬɢɹ 1  

2  

3 

2,50  

1,00  

0,75 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɞɜɟɪɢ ɢ ɨɤɧɚ 1 

2  

3 

1,20  

0,60  

0,25 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɜɨɪɨɬɚ, ɥɸɤɢ, 

ɤɥɚɩɚɧɵ 

1 

2 

1,20 

0,60 

Ɍɚɦɛɭɪɵ-ɲɥɸɡɵ  

ɗɥɟɦɟɧɬɵ ɬɚɦɛɭɪɨɜ-ɲɥɸɡɨɜ:  
 

  

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɟɪɟɝɨɪɨɞɤɢ  

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɟɪɟɤɪɵɬɢɹ  
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɞɜɟɪɢ 

1 

3  

2 

0,75  

0,75  

0,60 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɡɨɧɵ (ɫɦ. 3.13) 

ɗɥɟɦɟɧɬɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɡɨɧ: 

1 - 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɵ, ɨɬɞɟɥɹɸɳɢɟ 
ɡɨɧɭ ɨɬ ɩɨɦɟɳɟɧɢɣ ɩɨɠɚɪɧɵɯ ɨɬɫɟɤɨɜ 

2 0,75  

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɟɪɟɝɨɪɨɞɤɢ ɜɧɭɬɪɢ 

ɡɨɧɵ  

2 0,25  

ɤɨɥɨɧɧɵ - 2,50 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɟɪɟɤɪɵɬɢɹ  3 0,75 

ɷɥɟɦɟɧɬɵ ɩɨɤɪɵɬɢɹ - 0,75 

ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ - 0,75 

 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɞɜɟɪɹɯ ɢ ɥɸɤɚɯ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɬɢɩɨɜ ɩɪɢɦɟɧɹɬɶ ɞɪɟɜɟɫɢɧɭ, ɡɚɳɢɳɟɧɧɭɸ ɫɨ ɜɫɟɯ 
ɫɬɨɪɨɧ ɧɟɝɨɪɸɱɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɬɨɥɳɢɧɨɣ ɧɟ ɦɟɧɟɟ 4 ɦɦ ɢɥɢ ɩɨɞɜɟɪɝɧɭɬɭɸ ɝɥɭɛɨɤɨɣ ɩɪɨɩɢɬɤɟ ɚɧɬɢɩɢɪɟɧɚɦɢ ɢɥɢ 

ɞɪɭɝɨɣ ɨɝɧɟɡɚɳɢɬɧɨɣ ɨɛɪɚɛɨɬɤɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɟɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɬɪɭɞɧɨɝɨɪɸɱɢɦ 

ɦɚɬɟɪɢɚɥɚɦ. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɢɦɟɧɹɬɶ ɩɟɪɟɝɨɪɨɞɤɢ ɢɡ ɝɢɩɫɨɤɚɪɬɨɧɧɵɯ ɥɢɫɬɨɜ ɫ ɤɚɪɤɚɫɨɦ ɢɡ 
ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɫ ɩɪɟɞɟɥɨɦ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɧɟ ɦɟɧɟɟ 1,25 ɱ ɞɥɹ ɩɟɪɟɝɨɪɨɞɨɤ ɩɟɪɜɨɝɨ ɬɢɩɚ ɢ 0,75 ɱ — ɞɥɹ 
ɩɟɪɟɝɨɪɨɞɨɤ ɜɬɨɪɨɝɨ ɬɢɩɚ. ɍɡɥɵ ɫɨɩɪɹɠɟɧɢɹ ɷɬɢɯ ɩɟɪɟɝɨɪɨɞɨɤ ɫ ɞɪɭɝɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɟɞɟɥ 
ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɧɟ ɦɟɧɟɟ 1,25 ɢ 0,75 ɱ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ɍ.3 ɉɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɞɜɟɪɟɣ ɢ ɜɨɪɨɬ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ȽɈɋɌ 30247.2, ɚ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɨɤɨɧ, ɥɸɤɨɜ ɢ ɤɥɚɩɚɧɨɜ ɩɨ ȽɈɋɌ 30247.0 ɢ ȽɈɋɌ 30247.1. ɉɪɢ ɷɬɨɦ ɩɪɟɞɟɥɶɧɵɟ ɫɨɫɬɨɹɧɢɹ ɩɨ 
ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɞɥɹ ɨɤɨɧ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɬɨɥɶɤɨ ɨɛɪɭɲɟɧɢɟɦ ɢ ɩɨɬɟɪɟɣ ɩɥɨɬɧɨɫɬɢ, ɚ ɞɥɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɞɜɟɪɟɣ 

ɥɢɮɬɨɜɵɯ ɲɚɯɬ — ɬɨɥɶɤɨ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɢ ɩɨɬɟɪɟɣ ɩɥɨɬɧɨɫɬɢ ɞɜɟɪɧɨɝɨ ɩɨɥɨɬɧɚ. 
ɍ.4 ȼ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɬɟɧɚɯ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɬɢɩɨɜ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɞɜɟɪɢ, ɜɨɪɨɬɚ, 

ɨɤɧɚ ɢ ɤɥɚɩɚɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɬɢɩɨɜ. 
ȼ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɟɪɟɝɨɪɨɞɤɚɯ ɩɟɪɜɨɝɨ ɬɢɩɚ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɞɜɟɪɢ, ɜɨɪɨɬɚ, ɨɤɧɚ ɢ 

ɤɥɚɩɚɧɵ ɜɬɨɪɨɝɨ ɬɢɩɚ, ɚ ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɟɪɟɝɨɪɨɞɤɚɯ ɜɬɨɪɨɝɨ ɬɢɩɚ — ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɞɜɟɪɢ ɢ ɨɤɧɚ ɬɪɟɬɶɟɝɨ 
ɬɢɩɚ. 
ȼ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɟɪɟɤɪɵɬɢɹɯ ɩɟɪɜɨɝɨ ɬɢɩɚ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɥɸɤɢ ɢ ɤɥɚɩɚɧɵ ɩɟɪɜɨɝɨ ɬɢɩɚ, ɚ 



ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɟɪɟɤɪɵɬɢɹɯ ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɬɢɩɨɜ — ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɥɸɤɢ ɢ ɤɥɚɩɚɧɵ ɜɬɨɪɨɝɨ ɬɢɩɚ. 
ɍ.5 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɵ ɞɨɥɠɧɵ ɨɩɢɪɚɬɶɫɹ ɧɚ ɮɭɧɞɚɦɟɧɬɵ ɢɥɢ ɮɭɧɞɚɦɟɧɬɧɵɟ ɛɚɥɤɢ, ɜɨɡɜɨɞɢɬɶɫɹ ɧɚ ɜɫɸ ɜɵɫɨɬɭ 

ɡɞɚɧɢɹ, ɩɟɪɟɫɟɤɚɬɶ ɜɫɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɷɬɚɠɢ. 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɵ ɞɨɩɭɫɤɚɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɢɥɢ 

ɫɨɨɪɭɠɟɧɢɹ, ɜɵɩɨɥɧɟɧɧɵɟ ɢɡ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ. ɉɪɢ ɷɬɨɦ ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɤɚɪɤɚɫɚ ɜɦɟɫɬɟ ɫ ɟɝɨ ɡɚɩɨɥɧɟɧɢɟɦ 

ɢ ɭɡɥɚɦɢ ɤɪɟɩɥɟɧɢɣ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɬɪɟɛɭɟɦɨɝɨ ɩɪɟɞɟɥɚ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɬɢɩɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 

ɫɬɟɧɵ. 

ɍ.6 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɵ ɞɨɥɠɧɵ ɜɨɡɜɵɲɚɬɶɫɹ ɧɚɞ ɤɪɨɜɥɟɣ: ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 60 ɫɦ, ɟɫɥɢ ɯɨɬɹ ɛɵ ɨɞɢɧ ɢɡ 
ɷɥɟɦɟɧɬɨɜ ɱɟɪɞɚɱɧɨɝɨ ɢɥɢ ɛɟɫɱɟɪɞɚɱɧɨɝɨ ɩɨɤɪɵɬɢɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɤɪɨɜɥɢ, ɜɵɩɨɥɧɟɧ ɢɡ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ; ɧɟ ɦɟɧɟɟ 
ɱɟɦ ɧɚ 30 ɫɦ, ɟɫɥɢ ɷɥɟɦɟɧɬɵ ɱɟɪɞɚɱɧɨɝɨ ɢɥɢ ɛɟɫɱɟɪɞɚɱɧɨɝɨ ɩɨɤɪɵɬɢɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɤɪɨɜɥɢ, ɜɵɩɨɥɧɟɧɵ ɢɡ 
ɬɪɭɞɧɨɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɵ ɦɨɝɭɬ ɧɟ ɜɨɡɜɵɲɚɬɶɫɹ ɧɚɞ ɤɪɨɜɥɟɣ, ɟɫɥɢ ɜɫɟ ɷɥɟɦɟɧɬɵ ɱɟɪɞɚɱɧɨɝɨ ɢɥɢ ɛɟɫɱɟɪɞɚɱɧɨɸ 

ɩɨɤɪɵɬɢɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɤɪɨɜɥɢ, ɜɵɩɨɥɧɟɧɵ ɢɡ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɍ.7 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɵ ɜ ɡɞɚɧɢɹɯ ɫ ɧɚɪɭɠɧɵɦɢ ɫɬɟɧɚɦɢ, ɜɵɩɨɥɧɟɧɧɵɦɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɢɥɢ 

ɬɪɭɞɧɨɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɞɨɥɠɧɵ ɩɟɪɟɫɟɤɚɬɶ ɷɬɢ ɫɬɟɧɵ ɢ ɜɵɫɬɭɩɚɬɶ ɡɚ ɧɚɪɭɠɧɭɸ ɩɥɨɫɤɨɫɬɶ ɫɬɟɧɵ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 30 

ɫɦ. 

ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɢɡ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɥɟɧɬɨɱɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɵ ɞɨɥɠɧɵ 

ɪɚɡɞɟɥɹɬɶ ɨɫɬɟɤɥɟɧɢɟ. ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɤɚɟɬɫɹ, ɱɬɨɛɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɫɬɟɧɚ ɧɟ ɜɵɫɬɭɩɚɥɚ ɡɚ ɧɚɪɭɠɧɭɸ ɩɥɨɫɤɨɫɬɶ ɫɬɟɧɵ. 

ɍ.8 ɉɪɢ ɪɚɡɞɟɥɟɧɢɢ ɡɞɚɧɢɹ ɧɚ ɩɨɠɚɪɧɵɟ ɨɬɫɟɤɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɞɨɥɠɧɚ ɛɵɬɶ ɫɬɟɧɚ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɢ ɛɨɥɟɟ 
ɲɢɪɨɤɨɝɨ ɨɬɫɟɤɚ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɜ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɫɬɟɧɵ ɪɚɡɦɟɳɚɬɶ ɨɤɧɚ, ɞɜɟɪɢ ɢ ɜɨɪɨɬɚ ɫ 
ɧɟɧɨɪɦɢɪɭɟɦɵɦɢ ɩɪɟɞɟɥɚɦɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɚɞ ɤɪɨɜɥɟɣ ɩɪɢɦɵɤɚɸɳɟɝɨ ɨɬɫɟɤɚ ɧɟ ɦɟɧɟɟ 8 ɦ ɩɨ ɜɟɪɬɢɤɚɥɢ 

ɢ ɧɟ ɦɟɧɟɟ 4 ɦ ɨɬ ɫɬɟɧ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ. 

ɍ.9 ȼ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɬɟɧɚɯ ɞɨɩɭɫɤɚɟɬɫɹ ɭɫɬɪɚɢɜɚɬɶ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɢ ɞɵɦɨɜɵɟ ɤɚɧɚɥɵ ɬɚɤ, ɱɬɨɛɵ ɜ ɦɟɫɬɚɯ ɢɯ 
ɪɚɡɦɟɳɟɧɢɹ ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɫɬɟɧɵ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɤɚɧɚɥɚ ɛɵɥ ɧɟ ɦɟɧɟɟ 2,5 ɱ. 
ɍ. 10 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɟɪɟɝɨɪɨɞɤɢ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ ɩɨɞɜɟɫɧɵɦɢ ɩɨɬɨɥɤɚɦɢ ɞɨɥɠɧɵ ɪɚɡɞɟɥɹɬɶ ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɚɞ 

ɧɢɦɢ. 

ɍ.11 ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɬɟɧ ɢɥɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɟɪɟɝɨɪɨɞɨɤ ɜ ɦɟɫɬɚɯ ɩɪɢɦɵɤɚɧɢɹ ɨɞɧɨɣ ɱɚɫɬɢ 

ɡɞɚɧɢɹ ɤ ɞɪɭɝɨɣ ɩɨɞ ɭɝɥɨɦ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɦɟɠɞɭ ɛɥɢɠɚɣɲɢɦɢ ɝɪɚɧɹɦɢ ɩɪɨɟɦɨɜ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɧɚɪɭɠɧɵɯ ɫɬɟɧɚɯ, ɛɵɥɨ ɧɟ ɦɟɧɟɟ 4 ɦ, ɚ ɭɱɚɫɬɤɢ ɫɬɟɧ, ɤɚɪɧɢɡɨɜ ɢ ɫɜɟɫɨɜ ɤɪɵɲ, ɩɪɢɦɵɤɚɸɳɢɟ ɤ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɫɬɟɧɟ ɢɥɢ ɩɟɪɟɝɨɪɨɞɤɟ ɩɨɞ ɭɝɥɨɦ, ɧɚ ɞɥɢɧɟ ɧɟ ɦɟɧɟɟ 4 ɦ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɉɪɢ ɪɚɫɫɬɨɹɧɢɢ ɦɟɠɞɭ ɭɤɚɡɚɧɧɵɦɢ ɩɪɨɟɦɚɦɢ ɦɟɧɟɟ 4 ɦ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɩɨɥɧɟɧɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɞɜɟɪɹɦɢ ɢɥɢ 

ɨɤɧɚɦɢ ɜɬɨɪɨɝɨ ɬɢɩɚ. 
ɍ. 12 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɟɪɟɤɪɵɬɢɹ ɞɨɥɠɧɵ ɩɪɢɦɵɤɚɬɶ ɤ ɧɚɪɭɠɧɵɦ ɫɬɟɧɚɦ, ɜɵɩɨɥɧɟɧɧɵɦ ɢɡ ɧɟɝɨɪɸɱɢɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɛɟɡ ɡɚɡɨɪɨɜ. ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɟɪɟɤɪɵɬɢɹ ɜ ɡɞɚɧɢɹɯ ɫ ɧɚɪɭɠɧɵɦɢ ɫɬɟɧɚɦɢ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɦɢ ɨɝɨɧɶ, 
ɢɥɢ ɫ ɨɫɬɟɤɥɟɧɢɟɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜ ɭɪɨɜɧɟ ɩɟɪɟɤɪɵɬɢɹ, ɞɨɥɠɧɵ ɩɟɪɟɫɟɤɚɬɶ ɷɬɢ ɫɬɟɧɵ ɢ ɨɫɬɟɤɥɟɧɢɟ. 
ɍ. 13 Ⱦɨɩɭɫɤɚɟɬɫɹ ɜ ɫɥɭɱɚɹɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɜ ɋɇɢɉ 2.01.02 ɱɚɫɬɢ 2 [1], ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɡɞɚɧɢɹ ɧɚ ɩɨɠɚɪɧɵɟ 

ɨɬɫɟɤɢ ɜɦɟɫɬɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɬɟɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɡɨɧɵ ɩɟɪɜɨɝɨ ɬɢɩɚ. 
ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɡɨɧɚ ɩɟɪɜɨɝɨ ɬɢɩɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɫɬɚɜɤɢ, ɪɚɡɞɟɥɹɸɳɟɣ ɡɞɚɧɢɟ ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ (ɞɥɢɧɟ) ɢ 

ɜɵɫɨɬɟ. ȼɫɬɚɜɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɚɫɬɶ ɡɞɚɧɢɹ, ɨɛɪɚɡɨɜɚɧɧɭɸ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɫɬɟɧɚɦɢ ɜɬɨɪɨɝɨ ɬɢɩɚ, ɤɨɬɨɪɵɟ 
ɨɬɞɟɥɹɸɬ ɜɫɬɚɜɤɭ ɨɬ ɩɨɠɚɪɧɵɯ ɨɬɫɟɤɨɜ. ɒɢɪɢɧɚ ɡɨɧɵ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 12 ɦ. 

ɍ.14 ȼ ɩɨɦɟɳɟɧɢɹɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɨɧɵ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɢɥɢ ɯɪɚɧɢɬɶ 
ɝɨɪɸɱɢɟ ɝɚɡɵ, ɠɢɞɤɨɫɬɢ ɢ ɦɚɬɟɪɢɚɥɵ, ɚ ɬɚɤɠɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɝɨɪɸɱɢɯ ɩɵɥɟɣ. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɜ ɩɨɤɪɵɬɢɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɨɧɵ ɩɪɢɦɟɧɹɬɶ ɭɬɟɩɥɢɬɟɥɶ ɢɡ ɬɪɭɞɧɨɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɪɨɜɥɸ ɢɡ 
ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɍ.6. 

ȼ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɬɟɧɚɯ ɡɨɧɵ ɞɨɩɭɫɤɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɟɦɨɜ ɩɪɢ ɭɫɥɨɜɢɢ ɢɯ ɡɚɩɨɥɧɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɍ. 17. 

ɍ. 15 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɡɨɧ ɜ ɫɨɨɪɭɠɟɧɢɹɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɋɇɢɉ 2.09.03 [2]. 

ɍ. 16 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɵ ɢ ɡɨɧɵ ɞɨɥɠɧɵ ɫɨɯɪɚɧɹɬɶ ɫɜɨɢ ɮɭɧɤɰɢɢ ɩɪɢ ɨɞɧɨɫɬɨɪɨɧɧɟɦ ɨɛɪɭɲɟɧɢɢ 

ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɧɢɦ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɍ. 17 ȼ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɟɝɪɚɞɚɯ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɟɦɵ ɩɪɢ ɭɫɥɨɜɢɢ ɢɯ ɡɚɩɨɥɧɟɧɢɹ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɞɜɟɪɹɦɢ, ɨɤɧɚɦɢ, ɜɨɪɨɬɚɦɢ, ɥɸɤɚɦɢ ɢ ɤɥɚɩɚɧɚɦɢ ɢɥɢ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɜ ɧɢɯ ɬɚɦɛɭɪɨɜɲɥɸɡɨɜ. Ɉɛɳɚɹ 
ɩɥɨɳɚɞɶ ɩɪɨɟɦɨɜ ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɟɝɪɚɞɚɯ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɨɝɪɚɠɞɟɧɢɣ ɥɢɮɬɨɜɵɯ ɲɚɯɬ, ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 25 

% ɢɯ ɩɥɨɳɚɞɢ. ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɞɜɟɪɢ ɢ ɜɨɪɨɬɚ ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɟɝɪɚɞɚɯ ɞɨɥɠɧɵ ɢɦɟɬɶ ɭɩɥɨɬɧɟɧɢɹ ɜ ɩɪɢɬɜɨɪɚɯ 
ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɫɚɦɨɡɚɤɪɵɜɚɧɢɹ. ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɨɤɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟɨɬɤɪɵɜɚɸɳɢɦɢɫɹ. 
ɍ. 18 Ⱦɜɟɪɢ ɬɚɦɛɭɪɨɜ-ɲɥɸɡɨɜ ɫɨ ɫɬɨɪɨɧɵ ɩɨɦɟɳɟɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɧɟ ɩɪɢɦɟɧɹɸɬ ɢ ɧɟ ɯɪɚɧɹɬ ɝɨɪɸɱɢɟ ɝɚɡɵ, ɠɢɞɤɨɫɬɢ 

ɢ ɦɚɬɟɪɢɚɥɵ, ɚ ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɭɸɬ ɩɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɝɨɪɸɱɢɯ ɩɵɥɟɣ, ɞɨɩɭɫɤɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɢɡ 
ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɬɨɥɳɢɧɨɣ ɧɟ ɦɟɧɟɟ 4 ɫɦ ɢ ɛɟɡ ɩɭɫɬɨɬ. ȼ ɬɚɦɛɭɪɚɯ-ɲɥɸɡɚɯ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɞɩɨɪ ɜɨɡɞɭɯɚ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 2.04.05 [Ɂ]. 
ɍ. 19 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɵ, ɡɨɧɵ, ɚ ɬɚɤɠɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɟɪɟɤɪɵɬɢɹ ɩɟɪɜɨɝɨ ɬɢɩɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɟɪɟɫɟɤɚɬɶ 

ɤɚɧɚɥɚɦɢ, ɲɚɯɬɚɦɢ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɨɪɸɱɢɯ ɝɚɡɨ- ɢ ɩɵɥɟɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ, ɝɨɪɸɱɢɯ 
ɠɢɞɤɨɫɬɟɣ, ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ. 
ɍ.20 ȼ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɬɟɧ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɡɨɧ, ɚ ɬɚɤɠɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɟɪɟɤɪɵɬɢɢ 

ɩɟɪɜɨɝɨ ɬɢɩɚ ɤɚɧɚɥɚɦɢ, ɲɚɯɬɚɦɢ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɤɚɧɚɥɢɡɚɰɢɢ, 

ɩɚɪɨɜɨɝɨ ɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ) ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɫɪɟɞ, ɨɬɥɢɱɧɵɯ ɨɬ ɭɤɚɡɚɧɧɵɯ ɜ ɍ. 19, ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɩɨ ɤɚɧɚɥɚɦ, ɲɚɯɬɚɦ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɩɪɢ ɩɨɠɚɪɟ. 
ɍ.21 Ɉɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɥɢɮɬɨɜɵɯ ɲɚɯɬ, ɩɨɦɟɳɟɧɢɹ ɦɚɲɢɧɧɵɯ ɨɬɞɟɥɟɧɢɣ ɥɢɮɬɨɜ, ɤɚɧɚɥɨɜ, ɲɚɯɬ ɢ ɧɢɲ ɞɥɹ 

ɩɪɨɤɥɚɞɤɢ ɤɨɦɦɭɧɢɤɚɰɢɣ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɩɟɪɟɝɨɪɨɞɤɚɦ 



ɩɟɪɜɨɝɨ ɬɢɩɚ ɢ ɩɟɪɟɤɪɵɬɢɹɦ ɬɪɟɬɶɟɝɨ ɬɢɩɚ. 
ɉɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɝɪɚɠɞɟɧɢɹɯ ɥɢɮɬɨɜɵɯ ɲɚɯɬ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɞɜɟɪɟɣ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ 

ɬɚɦɛɭɪɵ ɢɥɢ ɯɨɥɥɵ ɫ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɩɟɪɜɨɝɨ ɬɢɩɚ ɢ ɩɟɪɟɤɪɵɬɢɹɦɢ ɬɪɟɬɶɟɝɨ ɬɢɩɚ. 
 

ɉɊИɅɈɀȿɇИȿ Ɏ  

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
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Ɏ.1 Ɉɝɧɟɡɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɮɚɤɬɢɱɟɫɤɨɝɨ ɩɪɟɞɟɥɚ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɷɤɪɚɧɨɜ, ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɟɦɨɜ, ɮɭɬɥɹɪɨɜ, ɪɟɡɟɪɜɭɚɪɨɜ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɷɬɚɠɟɪɨɤ, ɪɚɦ, ɷɥɟɤɬɪɨɩɪɨɜɨɞɨɤ ɢ 

ɬ. ɞ. ɗɬɚ ɡɚɞɚɱɚ ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɦɟɬɨɞɚɦɢ (ɲɬɭɤɚɬɭɪɢɜɚɧɢɟɦ, ɩɪɢɦɟɧɟɧɢɟɦ ɨɛɥɢɰɨɜɨɤ) ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ ɢɡ ɨɛɥɟɝɱɟɧɧɵɯ ɫɨɫɬɚɜɨɜ (ɩɨɤɪɵɬɢɹ, ɜɫɩɭɱɢɜɚɸɳɢɟɫɹ ɤɪɚɫɤɢ ɢ ɥɚɤɢ). 

Ɏ.2 ȼɵɛɨɪ ɚɞɟɤɜɚɬɧɨɝɨ ɦɟɬɨɞɚ ɨɝɧɟɡɚɳɢɬɵ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɨɧɤɪɟɬɧɨɝɨ ɨɝɧɟɡɚɳɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɥɢ ɫɨɫɬɚɜɚ ɫɥɟɞɭɟɬ 
ɩɪɨɜɨɞɢɬɶ ɫ ɭɱɟɬɨɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɨɜ ɨɝɧɟɡɚɳɢɬɵ. 

Ɏ.3 ȼ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɝɧɟɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

- ɬɢɩ ɡɚɳɢɳɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɟɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ; 
- ɬɪɟɛɭɟɦɵɣ ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɡɚɳɢɳɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɨɬɜɟɱɚɸɳɟɝɨ ɪɚɫɱɟɬɧɨɣ ɚɜɚɪɢɢ; 

- ɬɪɟɛɭɟɦɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɝɧɟɡɚɳɢɬɵ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ ɫɪɨɤɭ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɞɨ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ) ɢɥɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɡɚɤɚɡɱɢɤɨɦ ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɜɢɞɵ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɡɚɳɢɳɚɟɦɵɣ ɷɥɟɦɟɧɬ (ɫɬɚɬɢɱɟɫɤɢɟ, ɞɢɧɚɦɢɱɟɫɤɢɟ, ɫɟɣɫɦɢɱɟɫɤɢɟ); 
- ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɥɚɠɧɨɫɬɧɵɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɨɝɧɟɡɚɳɢɬɟ, ɜɥɚɝɨ- ɢ 

ɚɬɦɨɫɮɟɪɨɫɬɨɣɤɨɫɬɶ ɨɝɧɟɡɚɳɢɬɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɦɚɬɟɪɢɚɥɚ; 
- ɫɬɟɩɟɧɢ ɚɝɪɟɫɫɢɜɧɨɫɬɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɝɧɟɡɚɳɢɬɟ ɢ ɦɚɬɟɪɢɚɥɭ ɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɫɬɟɩɟɧɢ 

ɚɝɪɟɫɫɢɜɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɨɝɧɟɡɚɳɢɬɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɨɧɫɬɪɭɤɰɢɢ; 

- ɞɨɩɭɫɬɢɦɨɟ ɭɜɟɥɢɱɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɧɫɬɪɭɤɰɢɸ ɡɚ ɫɱɟɬ ɦɚɫɫɵ ɨɝɧɟɡɚɳɢɬɵ; 

- ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɫɬɟɬɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɝɧɟɡɚɳɢɬɟ. 
ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɨɝɧɟɡɚɳɢɬɵ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɫɢɫɬɟɦɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.1.004 (1.4) ɢɥɢ ɢɡ ɭɫɥɨɜɢɹ ɧɨɪɦɢɪɨɜɚɧɢɹ ɩɪɟɞɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɚɡɜɢɬɵɯ ɩɨɠɚɪɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ. 

Ɏ.4 Ⱦɥɹ ɨɝɧɟɡɚɳɢɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɵ ɜɫɩɭɱɢɜɚɸɳɢɟɫɹ ɩɨɤɪɵɬɢɹ, ɫɨɱɟɬɚɸɳɢɟ 
ɬɟɩɥɨɩɨɝɥɨɳɚɸɳɢɟ ɢ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɟ ɫɜɨɣɫɬɜɚ, ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɬɨɪɵɦ ɢɡɥɨɠɟɧɵ ɧɢɠɟ. 
Ɏ.4.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

Ɏ.4.1.1 ɉɨɤɪɵɬɢɟ ɞɨɥɠɧɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɢ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɥɚɠɧɨɫɬɧɵɦ ɭɫɥɨɜɢɹɦ ɨɞɧɨɝɨ ɢɡ 
ɜɚɪɢɚɧɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ Ɏ. 1. 

 

Ɍɚɛɥɢɰɚ Ɏ.1 

 

ȼɚɪɢɚɧɬ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɍɟɦɩɟɪɚɬɭɪɧɨ-ɜɥɚɠɧɨɫɬɧɵɟ ɭɫɥɨɜɢɹ 
ɍɧɢɜɟɪɫɚɥɶɧɵɣ  Ɍɟɦɩɟɪɚɬɭɪɚ ± 50 °ɋ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ 

ɜɨɡɞɭɯɚ ɞɨ 98 % 

ɋɨɨɪɭɠɟɧɢɟ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɤɥɢɦɚɬɨɦ Ɍɟɦɩɟɪɚɬɭɪɚ ɨɬ 5 ɞɨ 35 °ɋ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɞɨ 80 %  

Ⱦɨɩɭɫɤɚɟɬɫɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɟ ɩɨɧɢɠɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ (ɜ ɬɟɱɟɧɢɟ ɱɟɬɵɪɟɯ ɱɚɫɨɜ) ɞɨ 0 °ɋ ɢ 

ɩɨɜɵɲɟɧɢɟ ɜɥɚɠɧɨɫɬɢ ɞɨ 98 % 

 

Ɏ.4.1.2 Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɨɝɧɟɡɚɳɢɬɧɨɝɨ ɜɫɩɭɱɢɜɚɸɳɟɝɨɫɹ ɩɨɤɪɵɬɢɹ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɯɪɚɧɟɧɢɟ 
ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ ɜɨɡɞɟɣɫɬɜɢɹ: 

- ɜɢɛɪɚɰɢɢ ɫ ɚɦɩɥɢɬɭɞɨɣ ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ ɞɨ 30 ɦ/ɫ2 ɜ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ ɨɬ 0,5 ɞɨ 100 Ƚɰ, ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɞɚɪɨɜ ɫ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɚɦɩɥɢɬɭɞɨɣ ɢɦɩɭɥɶɫɚ ɞɨ 150 ɦ/ɫ2 (ɨɞɧɨɤɪɚɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ). Ɏɨɪɦɚ ɢɦɩɭɥɶɫɚ— ɬɪɟɭɝɨɥɶɧɚɹ. 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ ɨɬ 5 ɞɨ 10 ɦɫ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɧɚɪɚɫɬɚɧɢɹ ɢɦɩɭɥɶɫɚ — 1 ɦɫ. 
Ɏ.4.1.3. Ɉɝɧɟɡɚɳɢɬɧɨɟ ɩɨɤɪɵɬɢɟ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɜ ɭɤɭɩɨɪɤɟ ɜɫɟɦɢ ɜɢɞɚɦɢ ɬɪɚɧɫɩɨɪɬɚ ɛɟɡ 

ɨɝɪɚɧɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɪɚɫɫɬɨɹɧɢɹ. 
Ɏ.4.2 Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 
Ɏ.4.2.1 ɉɨɤɪɵɬɢɟ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɪɟɛɭɟɦɵɟ ɨɝɧɟɫɬɨɣɤɨɫɬɶ ɡɚɳɢɳɚɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɪɟɞɟɥɵ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɝɧɹ ɩɨ ɧɢɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 2.01.02 [1] ɢ ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

Ɏ.4.2.2 ɉɨɤɪɵɬɢɟ ɞɨɥɠɧɨ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ Ɏ.2. 

 

Ɍɚɛɥɢɰɚ Ɏ.2 

 

Ɉɫɧɨɜɧɨɣ ɩɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ Ɇɟɬɨɞ ɢɫɩɵɬɚɧɢɣ 

1 ɉɪɨɱɧɨɫɬɶ ɩɥɟɧɤɢ ɩɪɢ ɭɞɚɪɟ ɩɨ ɩɪɢɛɨɪɭ ɍ-1Ⱥ, ɫɦ, ɧɟ 20 ȽɈɋɌ 4765 



ɦɟɧɟɟ 
2 Ⱥɞɝɟɡɢɹ ɩɨ ɦɟɬɨɞɭ ɪɟɲɟɬɱɚɬɵɯ ɧɚɞɪɟɡɨɜ, ɛɚɥɥ, ɧɟ ɦɟɧɟɟ 1 ȽɈɋɌ 15140 

3 Ɍɜɟɪɞɨɫɬɶ ɩɥɟɧɤɢ ɩɨ ɦɚɹɬɧɢɤɨɜɨɦɭ ɩɪɢɛɨɪɭ Ɇ-3, ɭɫɥ. 
ɟɞ., ɧɟ ɦɟɧɟɟ 

0,15 ȽɈɋɌ 5233 

4 Ʉɨɷɮɮɢɰɢɟɧɬ ɜɫɩɭɱɢɜɚɧɢɹ, ɪɚɡ, ɧɟ ɦɟɧɟɟ 10 ɋɨɝɥɚɫɧɨ Ɏ.4.4 

 

Ɏ.4.2.3 ɉɨɤɪɵɬɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɝɪɢɛɨɫɬɨɣɤɢɦ ɢ ɮɭɧɝɢɰɢɞɧɵɦ ɩɨ ȽɈɋɌ 9.049 ɢ ȽɈɋɌ 9.050. 

Ɏ.4.3 Ƚɚɪɚɧɬɢɣɧɵɣ ɫɪɨɤ 
Ɏ.4.3.1 Ƚɚɪɚɧɬɢɣɧɵɣ ɫɪɨɤ ɯɪɚɧɟɧɢɹ ɩɨɤɪɵɬɢɹ — ɧɟ ɦɟɧɟɟ 6 ɦɟɫ (ɜ ɤɨɦɩɨɧɟɧɬɚɯ, ɜ ɭɤɭɩɨɪɤɟ). 
Ɏ.4.3.2 Ƚɚɪɚɧɬɢɣɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɩɨɤɪɵɬɢɹ, ɧɚɧɟɫɟɧɧɨɝɨ ɧɚ ɤɨɧɫɬɪɭɤɰɢɸ, ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɜɟɧ ɪɚɫɱɟɬɧɨɦɭ ɫɪɨɤɭ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ), ɧɨ ɧɟ ɦɟɧɟɟ 10 ɥɟɬ. 
Ƚɚɪɚɧɬɢɣɧɵɣ ɫɪɨɤ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɦɟɬɨɞɨɦ ɭɫɤɨɪɟɧɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ. 

Ɏ.4.4 Ɇɟɬɨɞ ɩɪɨɜɟɪɤɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɫɩɭɱɢɜɚɧɢɹ ɨɝɧɟɡɚɳɢɬɧɨɝɨ ɩɨɤɪɵɬɢɹ 
Ɏ.4.4.1 Ʉɨɷɮɮɢɰɢɟɧɬ ɜɫɩɭɱɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɭɬɟɦ ɜɫɩɭɱɢɜɚɧɢɹ ɩɨɤɪɵɬɢɹ, ɧɚɧɟɫɟɧɧɨɝɨ ɬɨɥɳɢɧɨɣ 1 ɦɦ ɧɚ 

ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɩɥɚɫɬɢɧɭ ɪɚɡɦɟɪɨɦ 100 ɯ 100 ɦɦ. 

Ɏ.4.4.2 ȼɫɩɭɱɢɜɚɧɢɟ ɩɨɤɪɵɬɢɹ ɩɪɨɜɨɞɹɬ ɜ ɬɟɪɦɨɲɤɚɮɭ ɫ ɜɵɞɟɪɠɤɨɣ ɨɛɪɚɡɰɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 600 °ɋ ɜ ɬɟɱɟɧɢɟ 5 

ɦɢɧ. 

Ɏ.4.4.3 Ʉɨɷɮɮɢɰɢɟɧɬ ɜɫɩɭɱɢɜɚɧɢɹ Ʉɜɫ ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɬɨɥɳɢɧɵ ɜɫɩɭɱɟɧɧɨɝɨ ɫɥɨɹ h ɤ ɢɫɯɨɞɧɨɣ ɬɨɥɳɢɧɟ 
ɩɨɤɪɵɬɢɹ h0: 

Ʉɜɫ = h  /h0. 

ɢɡɦɟɪɟɧɢɟ ɬɨɥɳɢɧɵ ɫɥɨɹ h0 ɩɪɨɜɨɞɹɬ ɲɬɚɧɝɟɧɰɢɪɤɭɥɟɦ ɜ ɬɪɟɯ ɫɟɱɟɧɢɹɯ ɨɛɪɚɡɰɚ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɜɫɩɭɱɢɜɚɧɢɹ 
ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɬɪɟɯ ɢɡɦɟɪɟɧɢɣ. 

Ɏ.4.4.4 Ɍɪɟɛɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ: ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɯɪɚɧɟɧɢɹ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ, ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɢɯ ɩɪɨɞɭɤɬɨɜ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɡɚɳɢɬɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ɢ ɬ. ɞ. 

 

ɉɊИɅɈɀȿɇИȿ ɏ 

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
げんべごどん どぎびぞだずだゎごぶぎでとごび ぢづだぴぎででだゑ ばでどんぞだゑとんぜご ぢだぐんづだどばぷぎぞごé 

 

X. 1 ȼɵɛɨɪ ɨɝɧɟɬɭɲɚɳɢɯ ɜɟɳɟɫɬɜ ɢ ɫɨɫɬɚɜɨɜ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ 

ɬɚɛɥɢɰɵ X. 1. 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɨɝɨ ɪɟɲɟɧɢɹ ɞɨɥɠɧɨ ɛɚɡɢɪɨɜɚɬɶɫɹ ɧɚ ɚɧɚɥɢɡɟ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɫ 
ɭɱɟɬɨɦ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɨɛɪɚɳɚɸɳɢɯɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɪɨɰɟɫɫɟ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ. 

 

Ɍɚɛɥɢɰɚ X.1— Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨɠɚɪɨɜ 
 

Ʉɥɚɫɫ 
ɩɨɠɚɪɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɨɪɸɱɟɣ ɫɪɟɞɵ ɢɥɢ 

ɝɨɪɹɳɟɝɨ ɨɛɴɟɤɬɚ 
Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɨɝɧɟɬɭɲɚɳɢɟ ɫɨɫɬɚɜɵ ɢ 

ɫɪɟɞɫɬɜɚ 
Ⱥ Ɉɛɵɱɧɵɟ ɬɜɟɪɞɵɟ ɝɨɪɸɱɢɟ ɦɚɬɟɪɢɚɥɵ 

(ɞɟɪɟɜɨ, ɭɝɨɥɶ, ɛɭɦɚɝɚ, ɪɟɡɢɧɚ, 
ɬɟɤɫɬɢɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɞɪ.) 

ȼɫɟ ɜɢɞɵ ɨɝɧɟɬɭɲɚɳɢɯ ɫɪɟɞɫɬɜ (ɬɨɥɶɤɨ 
ɧɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ), ɜɨɞɨɩɟɧɧɵɟ 
ɨɝɧɟɬɭɲɚɳɢɟ ɜɟɳɟɫɬɜɚ, ɜɨɞɚ ɫɨ 
ɫɦɚɱɢɜɚɬɟɥɹɦɢ 

ȼ Ƚɨɪɸɱɢɟ ɠɢɞɤɨɫɬɢ ɢ ɩɥɚɜɹɳɢɟɫɹ ɩɪɢ 

ɧɚɝɪɟɜɚɧɢɢ ɦɚɬɟɪɢɚɥɵ (ɦɚɡɭɬ, ɛɟɧɡɢɧ, 

ɥɚɤɢ, ɦɚɫɥɚ, ɫɩɢɪɬ, ɫɬɟɚɪɢɧ, ɤɚɭɱɭɤ, 
ɧɟɤɨɬɨɪɵɟ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ ɢ 

ɞɪ.) 

Ɋɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ, ɜɫɟ ɜɢɞɵ 

ɜɨɞɨɩɟɧɧɵɯ ɫɨɫɬɚɜɨɜ, ɫɨɫɬɚɜɵ ɧɚ 
ɨɫɧɨɜɟ ɝɚɥɨɝɟɧɚɥɤɢɥɨɜ, ɩɨɪɨɲɤɢ, 

ɝɚɡɨɚɷɪɨɡɨɥɶɧɵɟ ɫɨɫɬɚɜɵ 

ɋ Ƚɨɪɸɱɢɟ ɝɚɡɵ (ɜɨɞɨɪɨɞ, ɚɰɟɬɢɥɟɧ, 

ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ ɞɪ.) 
Ƚɚɡɨɜɵɟ ɫɨɫɬɚɜɵ: ɢɧɟɪɬɧɵɟ ɪɚɡɛɚɜɢɬɟɥɢ 

(N2, ɋɈ2), ɝɚɥɨɝɟɧɨɭɝɥɟɜɨɞɨɪɨɞɵ, 

ɩɨɪɨɲɤɢ, ɜɨɞɚ ɚɷɪɨɡɨɥɶɧɨɝɨ ɪɚɫɩɵɥɚ ɫ 
ɞɨɛɚɜɤɚɦɢ ɢ ɛɟɡ, ɜɨɞɚ ɤɚɤ ɫɪɟɞɫɬɜɨ 
ɨɯɥɚɠɞɟɧɢɹ, ɝɚɡɨɚɷɪɨɡɨɥɶɧɵɟ ɫɨɫɬɚɜɵ 

D Ɇɟɬɚɥɥɵ ɢ ɢɯ ɫɩɥɚɜɵ (ɤɚɥɢɣ, ɧɚɬɪɢɣ, 

ɚɥɸɦɢɧɢɣ, ɦɚɝɧɢɣ) 

ɉɨɪɨɲɤɢ (ɩɪɢ ɫɩɨɤɨɣɧɨɣ ɩɨɞɚɱɟ ɧɚ 
ɝɨɪɹɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ) 

ȿ Ɉɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɉɨɪɨɲɤɢ, ɋɈ2, ɯɥɚɞɨɧɵ, 

ɝɚɡɨɚɷɪɨɡɨɥɶɧɵɟ ɫɨɫɬɚɜɵ 

 

ɏ.2 Ɍɢɩ ɢ ɩɚɪɚɦɟɬɪɵ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɬɢɜɧɵɦ 

ɞɨɤɭɦɟɧɬɨɦ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɩɟɪɟɱɟɧɶ ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɚ 
ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ ɏ.2. 

 

 

 

 

 

Ɍɚɛɥɢɰɚ ɏ.2 



 

 Ɍɢɩ ɭɫɬɚɧɨɜɨɤ Ɉɝɧɟɬɭɲɚɳɟɟ ɜɟɳɟɫɬɜɨ 
(ɫɨɫɬɚɜ) 

ɋɩɨɫɨɛ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɇɨɪɦɚɬɢɜɧɵɣ 

ɞɨɤɭɦɟɧɬ 
ɍɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ȼɨɞɚ (ɤɨɦɩɚɤɬɧɚɹ ɢ 

ɪɚɫɩɵɥɟɧɧɚɹ) 
ɉɨ ɩɥɨɳɚɞɢ, ɥɨɤɚɥɶɧɵɣ 

ɩɨ ɩɥɨɳɚɞɢ 

ȽɈɋɌ Ɋ 50680; 

ȽɈɋɌ 12.3.046; 

ɋɇɢɉ 2.04.09 [4]; 

ɍɫɬɚɧɨɜɤɢ ɩɚɪɨɜɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ȼɨɞɹɧɨɣ ɩɚɪ Ɉɛɴɟɦɧɵɣ ȽɈɋɌ 12.3.046 

ɍɫɬɚɧɨɜɤɢ ɩɟɧɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

Ɋɚɫɬɜɨɪɵ 

ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɟɣ 

ɉɨ ɩɥɨɳɚɞɢ, ɥɨɤɚɥɶɧɵɣ 

ɩɨ ɩɥɨɳɚɞɢ, ɥɨɤɚɥɶɧɵɣ 

ɩɨ ɨɛɴɟɦɭ 

ȽɈɋɌ Ɋ 50800; 

ȽɈɋɌ 12.3.046; 

ɋɇɢɉ 2.04.09 [4];  

ɋɇɢɉ 2.11.03 [5] 

ɍɫɬɚɧɨɜɤɢ 

ɩɨɪɨɲɤɨɜɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

Ɉɝɧɟɬɭɲɚɳɢɟ 
ɩɨɪɨɲɤɨɜɵɟ ɫɨɫɬɚɜɵ 

ɉɨ ɩɥɨɳɚɞɢ, ɩɨ ɨɛɴɟɦɭ, 
ɥɨɤɚɥɶɧɵɣ ɩɨ ɩɥɨɳɚɞɢ, 

ɥɨɤɚɥɶɧɵɣ ɩɨ ɨɛɴɟɦɭ 

ȽɈɋɌ 12.3.046;  

ȽɈɋɌ 26952 

 

 

ɍɫɬɚɧɨɜɤɢ ɝɚɡɨɜɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

Ƚɚɡɨɜɵɟ ɫɨɫɬɚɜɵ Ɉɛɴɟɦɧɵɣ, ɥɨɤɚɥɶɧɵɣ 

ɩɨ ɨɛɴɟɦɭ 
ȽɈɋɌ Ɋ 50969;  

ȽɈɋɌ 12.3.046; 

ɋɇɢɉ 2.04.09 [4] 

ɍɫɬɚɧɨɜɤɢ 

ɚɷɪɨɡɨɥɶɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

Ⱥɷɪɨɡɨɥɢ ɫɨɥɟɣ 

ɳɟɥɨɱɧɵɯ ɢ 

ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɵɯ 
ɦɟɬɚɥɥɨɜ 

Ɉɛɴɟɦɧɵɣ ȽɈɋɌ 12.3.046; 

ɋɇɢɉ 2.04.09[4];  

ɇɉȻ 21-94 [6] 

ɉɪɢɦɟɱɚɧɢɟ — Ⱦɨɩɭɫɤɚɸɬɫɹ ɤ ɩɪɢɦɟɧɟɧɢɸ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɧɟ ɨɬɪɚɠɟɧɧɵɟ ɜ 
ɞɚɧɧɨɦ ɩɪɢɥɨɠɟɧɢɢ, ɩɨ ɪɚɡɪɟɲɟɧɢɸ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɨɠɚɪɧɨɝɨ ɧɚɞɡɨɪɚ ɞɥɹ 
ɤɨɧɤɪɟɬɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

 

 

ɉɊИɅɈɀȿɇИȿ ɐ 

 (ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
 

どづぎゐだゑんぞごé と でづぎがでどゑんぜ ぢだぐんづぞだざ でゑéげご ご でごゎぞんずごげんぴごご 

 

ɐ.1 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ, ɫɤɥɚɞɫɤɢɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɡɞɚɧɢɹ, ɧɚɪɭɠɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɫɤɥɚɞɵ 

(ɩɚɪɤɢ) ɢ ɫɥɢɜɨɧɚɥɢɜɧɵɟ ɷɫɬɚɤɚɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɢɡɜɟɳɚɬɟɥɹɦɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɞɥɹ 
ɜɵɡɨɜɚ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ. 

ɐ. 2 ɂɡɜɟɳɚɬɟɥɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ: 
- ɞɥɹ ɡɞɚɧɢɣ ɤɚɬɟɝɨɪɢɣ Ⱥ, Ȼ ɢ ȼ — ɫɧɚɪɭɠɢ ɡɞɚɧɢɣ ɭ ɜɵɯɨɞɨɜ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ ɱɟɦ ɱɟɪɟɡ 50 ɦ; 

- ɧɚ ɧɚɪɭɠɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɢ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɚɯ ɤɚɬɟɝɨɪɢɣ Ⱥ, Ȼ ɢ ȼ — ɩɨ ɩɟɪɢɦɟɬɪɭ ɭɫɬɚɧɨɜɤɢ, ɫɤɥɚɞɚ ɧɟ ɛɨɥɟɟ ɱɟɦ 

ɱɟɪɟɡ 100 ɦ; 

- ɧɚ ɫɤɥɚɞɚɯ (ɩɚɪɤɚɯ) ɝɨɪɸɱɢɯ ɝɚɡɨɜ, ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɢ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ - ɩɨ ɩɟɪɢɦɟɬɪɭ ɨɛɜɚɥɨɜɚɧɢɹ ɧɟ 
ɛɨɥɟɟ ɱɟɦ ɱɟɪɟɡ 100 ɦ; 

- ɧɚ ɫɥɢɜɨɧɚɥɢɜɧɵɯ ɷɫɬɚɤɚɞɚɯ ɫɠɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ, ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɢ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ — 

ɱɟɪɟɡ 100 ɦ, ɧɨ ɧɟ ɦɟɧɟɟ ɞɜɭɯ (ɭ ɥɟɫɬɧɢɰ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɷɫɬɚɤɚɞ). 
Ɋɭɱɧɵɟ ɩɨɠɚɪɧɵɟ ɢɡɜɟɳɚɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɧɚɥɢɱɢɹ ɢɡɜɟɳɚɬɟɥɟɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ 

ɫɢɝɧɚɥɢɡɚɰɢɢ. 

ɐ.3 ɂɡɜɟɳɚɬɟɥɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫɥɟɞɭɟɬ ɪɚɫɩɨɥɚɝɚɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ 
ɦɟɧɟɟ 5 ɦ ɨɬ ɝɪɚɧɢɰɵ ɭɫɬɚɧɨɜɤɢ ɢɥɢ ɨɛɜɚɥɨɜɚɧɢɹ ɫɤɥɚɞɚ. 
ɐ.4 ɉɪɢɟɦɧɵɟ ɫɬɚɧɰɢɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜ ɡɞɚɧɢɹɯ ɩɨɠɚɪɧɵɯ ɞɟɩɨ. 
ɐ. 5 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɫɤɥɚɞɫɤɢɟ ɡɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɩɨɠɚɪɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ, ɩɟɪɟɱɧɹɦɢ, ɭɬɜɟɪɠɞɟɧɧɵɦɢ Ɇɢɧɢɫɬɟɪɫɬɜɚɦɢ ɢ ɜɟɞɨɦɫɬɜɚɦɢ ɫ Ƚɍ 

Ƚɉɋ ɆȼȾ ɊɎ, Ƚɨɫɫɬɪɨɟɦ ɊɎ, ɢ ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

 

ɉɊИɅɈɀȿɇИȿ Ш  

(ɨɛяɡɚɬɟɥɶɧɨɟ) 
 

ぜぎどだが づんでぶぎどん ごぞがごゑごがばんずぽぞだゎだ ご でだぴごんずぽぞだゎだ づごでとん がずé ぢづだごげゑだがでどゑぎぞぞぼび 

げがんぞござ 

 

ぷ.1 でÜàÖÜïöá ½ñöÜÑí 
ɇɚɫɬɨɹɳɢɣ ɦɟɬɨɞ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɨɪɹɞɨɤ ɪɚɫɱɟɬɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢ ɫɨɰɢɚɥɶɧɨɝɨ ɪɢɫɤɚ ɞɥɹ ɩɟɪɫɨɧɚɥɚ. ɒ.1.1 

ɉɨɤɚɡɚɬɟɥɟɦ ɨɰɟɧɤɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢ ɫɨɰɢɚɥɶɧɨɝɨ ɪɢɫɤɚ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɧɚ ɨɛɴɟɤɬɚɯ ɹɜɥɹɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɞɟɣɫɬɜɢɹ 
Ɋɜ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ (ɈɎɉ), ɩɟɪɟɱɟɧɶ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɟɧ ȽɈɋɌ 12.1.004. 

ɒ. 1.2 ȼɟɪɨɹɬɧɨɫɬɶ ɜɨɡɞɟɣɫɬɜɢɹ ɈɎɉ ɨɩɪɟɞɟɥɹɸɬ ɞɥɹ ɩɨɠɚɪɨɨɩɚɫɧɨɣ ɫɢɬɭɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɦɟɫɬɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɜɛɥɢɡɢ ɨɞɧɨɝɨ ɢɡ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɡɞɚɧɢɹ (ɫɨɨɪɭɠɟɧɢɹ). 

ぷ.2 だïÖÜçÖ▲ñ ëíïôñöÖ▲ñ £íçóïó½Üïöó 
ɒ.2.1 ɍɪɨɜɟɧɶ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɸɞɟɣ ɩɪɢ ɩɨɠɚɪɚɯ ɨɬɜɟɱɚɟɬ ɬɪɟɛɭɟɦɨɦɭ, ɟɫɥɢ: 



ɧ
ɜɜ QQ ≤ ,                                 (ɒ.1) 

ɝɞɟ ɧ
ɜQ  — ɧɨɪɦɢɪɭɟɦɵɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ, ɧ

ɜQ  = 10-6 ɝɨɞ-1; 

Qɜ — ɪɚɫɱɟɬɧɵɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ. 
ɇɨɪɦɢɪɭɟɦɵɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ ɧ

ɜQ  ɩɪɢɧɢɦɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɫɬɨɹɳɢɦ ɫɬɚɧɞɚɪɬɨɦ.  

ɒ.2.2 Ɋɚɫɱɟɬɧɵɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ Qɜ ɜ ɤɚɠɞɨɦ ɡɞɚɧɢɢ (ɩɨɦɟɳɟɧɢɢ) ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
Qɜ 

= Qɩ Pɩp (1 - Ɋɷ) (1 - Pɩ.ɡ).                                     (ɒ.2) 

ɝɞɟ Qɩ — ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɠɚɪɚ ɜ ɡɞɚɧɢɢ ɜ ɝɨɞ; 

Ɋɩɪ — ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɢɫɭɬɫɬɜɢɹ ɥɸɞɟɣ ɜ ɡɞɚɧɢɢ, ɩɪɢ ɪɚɛɨɬɟ: 
0,33 — ɜ ɨɞɧɭ ɫɦɟɧɭ; 
0,67 — ɜ ɞɜɟ ɫɦɟɧɵ; 

1,00 — ɜ ɬɪɢ ɫɦɟɧɵ; 

Ɋɷ — ɜɟɪɨɹɬɧɨɫɬɶ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ; 

Ɋɩ.ɡ — ɜɟɪɨɹɬɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ.  

ɒ.2.3 ȼɟɪɨɹɬɧɨɫɬɶ ɷɜɚɤɭɚɰɢɢ Ɋɷ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
Ɋɷ = 1 - (1 - Ɋɷ.ɩ)(1 - Ɋɞ.ɜ).                   (ɒ.3) 

ɝɞɟ Ɋɷ.ɩ — ɜɟɪɨɹɬɧɨɫɬɶ ɷɜɚɤɭɚɰɢɢ ɩɨ ɷɜɚɤɭɚɰɢɨɧɧɵɦ ɩɭɬɹɦ; 

Ɋɞ.ɜ — ɜɟɪɨɹɬɧɨɫɬɶ ɷɜɚɤɭɚɰɢɢ ɩɨ ɧɚɪɭɠɧɵɦ ɷɜɚɤɭɚɰɢɨɧɧɵɦ ɥɟɫɬɧɢɰɚɦ, ɩɟɪɟɯɨɞɚɦ ɜ ɫɦɟɠɧɵɟ ɫɟɤɰɢɢ ɡɞɚɧɢɹ.  
ɒ.2.4 ȼɟɪɨɹɬɧɨɫɬɶ Ɋɷ.ɩ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ ɛɥτ  — ɜɪɟɦɹ ɨɬ ɧɚɱɚɥɚ ɩɨɠɚɪɚ ɞɨ ɛɥɨɤɢɪɨɜɚɧɢɹ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɩɭɬɟɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɧɚ ɧɢɯ 
ɈɎɉ, ɢɦɟɸɳɢɯ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɞɥɹ ɥɸɞɟɣ ɡɧɚɱɟɧɢɹ, ɦɢɧ; 

tɪ — ɪɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ, ɦɢɧ; 

ɷɧ.τ  — ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɨɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɞɨ ɧɚɱɚɥɚ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ, ɦɢɧ. 

Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɢɡ ɩɨɦɟɳɟɧɢɣ ɢ ɡɞɚɧɢɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨ ɪɚɫɱɟɬɭ ɜɪɟɦɟɧɢ ɞɜɢɠɟɧɢɹ ɨɞɧɨɝɨ ɢɥɢ 

ɧɟɫɤɨɥɶɤɢɯ ɥɸɞɫɤɢɯ ɩɨɬɨɤɨɜ ɱɟɪɟɡ ɷɜɚɤɭɚɰɢɨɧɧɵɟ ɜɵɯɨɞɵ ɨɬ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɵɯ ɦɟɫɬ ɪɚɡɦɟɳɟɧɢɹ ɥɸɞɟɣ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɜɟɫɶ ɩɭɬɶ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɭɱɚɫɬɤɢ (ɩɪɨɯɨɞ, ɤɨɪɢɞɨɪ, ɞɜɟɪɧɨɣ ɩɪɨɟɦ, 

ɥɟɫɬɧɢɱɧɵɣ ɦɚɪɲ, ɬɚɦɛɭɪ) ɞɥɢɧɨɣ li ɢ ɲɢɪɢɧɨɣ δi. ɇɚɱɚɥɶɧɵɦɢ ɭɱɚɫɬɤɚɦɢ ɹɜɥɹɸɬɫɹ ɩɪɨɯɨɞɵ ɦɟɠɞɭ ɪɚɛɨɱɢɦɢ ɦɟɫɬɚɦɢ, 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɪɹɞɚɦɢ ɤɪɟɫɟɥ ɢ ɬ. ɩ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ ɜɪɟɦɟɧɢ ɞɥɢɧɭ ɢ ɲɢɪɢɧɭ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɩɭɬɢ ɷɜɚɤɭɚɰɢɢ ɩɪɢɧɢɦɚɸɬ ɩɨ ɩɪɨɟɤɬɭ. 
Ⱦɥɢɧɭ ɩɭɬɢ ɩɨ ɥɟɫɬɧɢɱɧɵɦ ɦɚɪɲɚɦ, ɚ ɬɚɤɠɟ ɩɨ ɩɚɧɞɭɫɚɦ ɢɡɦɟɪɹɸɬ ɩɨ ɞɥɢɧɟ ɦɚɪɲɚ. Ⱦɥɢɧɭ ɩɭɬɢ ɜ ɞɜɟɪɧɨɦ ɩɪɨɟɦɟ 
ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ ɧɭɥɸ. ɉɪɨɟɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɫɬɟɧɟ ɬɨɥɳɢɧɨɣ ɛɨɥɟɟ 0,7 ɦ, ɚ ɬɚɤɠɟ ɬɚɦɛɭɪ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦɢ ɭɱɚɫɬɤɚɦɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɩɭɬɢ, ɢɦɟɸɳɢɦɢ ɤɨɧɟɱɧɭɸ ɞɥɢɧɭ li. 

Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ tɪ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɤɚɤ ɫɭɦɦɭ ɜɪɟɦɟɧɢ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɩɨ ɨɬɞɟɥɶɧɵɦ 

ɭɱɚɫɬɤɚɦ ɩɭɬɢ ti ɩɨ ɮɨɪɦɭɥɟ 
tp = t1 + t2 + t3 +,...- + ti,                                      (ɒ.5) 

ɝɞɟ t1 — ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɧɚ ɩɟɪɜɨɦ (ɧɚɱɚɥɶɧɨɦ) ɭɱɚɫɬɤɟ, ɦɢɧ; 

t1, t2, t3 ,..., ti — ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɧɚ ɤɚɠɞɨɦ ɢɡ ɫɥɟɞɭɸɳɢɯ ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɭɱɚɫɬɤɚ ɩɭɬɢ, ɦɢɧ.  

ȼɪɟɦɹ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɩɨ ɩɟɪɜɨɦɭ ɭɱɚɫɬɤɭ ɩɭɬɢ ti, ɦɢɧ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

1

1
1t ν= l

,                                 (ɒ.6) 

ɝɞɟ l1 — ɞɥɢɧɚ ɩɟɪɜɨɝɨ ɭɱɚɫɬɤɚ ɩɭɬɢ, ɦ; 

1ν  — ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦɭ ɩɭɬɢ ɧɚ ɩɟɪɜɨɦ ɭɱɚɫɬɤɟ, ɦ/ɦɢɧ (ɨɩɪɟɞɟɥɹɸɬ ɩɨ 
ɬɚɛɥɢɰɟ ɒ.1 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɥɨɬɧɨɫɬɢ D).  

ɉɥɨɬɧɨɫɬɶ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɧɚ ɩɟɪɜɨɦ ɭɱɚɫɬɤɟ ɩɭɬɢ D1 ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

1

1
1

N
D δ=

1l

f
                                     (ɒ.7) 

ɝɞɟ N1 — ɱɢɫɥɨ ɥɸɞɟɣ ɧɚ ɩɟɪɜɨɦ ɭɱɚɫɬɤɟ, ɱɟɥ; 
f— ɫɪɟɞɧɹɹ ɩɥɨɳɚɞɶ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɨɟɤɰɢɢ ɱɟɥɨɜɟɤɚ, ɦ2, ɩɪɢɧɢɦɚɟɦɚɹ ɪɚɜɧɨɣ 0,100 — ɜɡɪɨɫɥɨɝɨ ɜ ɞɨɦɚɲɧɟɣ 

ɨɞɟɠɞɟ; 0,125 — ɜɡɪɨɫɥɨɝɨ ɜ ɡɢɦɧɟɣ ɨɞɟɠɞɟ; 0,070— ɩɨɞɪɨɫɬɤɚ; 
1δ  — ɲɢɪɢɧɚ ɩɟɪɜɨɝɨ ɭɱɚɫɬɤɚ ɩɭɬɢ, ɦ. 

ɋɤɨɪɨɫɬɶ 1ν  ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɧɚ ɭɱɚɫɬɤɚɯ ɩɭɬɢ, ɫɥɟɞɭɸɳɢɯ ɩɨɫɥɟ ɩɟɪɜɨɝɨ, ɩɪɢɧɢɦɚɸɬ ɩɨ ɬɚɛɥɢɰɟ ɒ.1 ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɷɬɢɯ ɭɱɚɫɬɤɨɜ ɩɭɬɢ, ɤɨɬɨɪɭɸ ɜɵɱɢɫɥɹɸɬ ɞɥɹ 
ɜɫɟɯ ɭɱɚɫɬɤɨɜ ɩɭɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɞɥɹ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ, ɩɨ ɮɨɪɦɭɥɟ 

1

1i1i
i

q
q δ

δ= −− ,                                  (ɒ.8) 

ɝɞɟ iδ , 1i−δ  — ɲɢɪɢɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ i-ɝɨ ɢ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɟɦɭ ɭɱɚɫɬɤɚ ɩɭɬɢ, ɦ; 



iq , 1iq −  — ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɩɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ i-ɦɭ ɢ ɩɪɟɞɲɟɫɬɜɭɸɳɟɦɭ ɭɱɚɫɬɤɚɦ 

ɩɭɬɢ, ɦ/ɦɢɧ [ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɧɚ ɩɟɪɜɨɦ ɭɱɚɫɬɤɟ ɩɭɬɢ q = 1iq −  ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɬɚɛɥɢɰɟ ɒ.1 ɩɨ 
ɡɧɚɱɟɧɢɸ D1, ɭɫɬɚɧɨɜɥɟɧɧɨɦɭ ɩɨ ɮɨɪɦɭɥɟ (ɒ.7)].  

ȿɫɥɢ ɡɧɚɱɟɧɢɟ iq  ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ (ɒ.8), ɦɟɧɶɲɟ ɢɥɢ ɪɚɜɧɨ qmax, ɬɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɩɨ ɭɱɚɫɬɤɭ ɩɭɬɢ ti, 

ɦɢɧ, ɪɚɜɧɨ: 

i

i
it ν= l

                                        (ɒ.9) 

ɩɪɢ ɷɬɨɦ ɡɧɚɱɟɧɢɹ qmax, ɦ/ɦɢɧ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦɢ: 

16,5 — ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɭɬɟɣ; 

19,6 — ɞɥɹ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ; 
16,0 — ɞɥɹ ɥɟɫɬɧɢɰɵ ɜɧɢɡ; 
11,0— ɞɥɹ ɥɟɫɬɧɢɰɵ ɜɜɟɪɯ. 
 

Ɍɚɛɥɢɰɚ ɒ.1 — ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɢ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɧɚ ɪɚɡɧɵɯ ɭɱɚɫɬɤɚɯ ɩɭɬɟɣ 

ɷɜɚɤɭɚɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɥɨɬɧɨɫɬɢ 

 

ɉɥɨɬɧɨɫɬɶ 
ɩɨɬɨɤɚ D, 

ɦ2/ɦ2 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ 

ɩɭɬɶ 
Ⱦɜɟɪɧɨɣ 

ɩɪɨɟɦ, 

ɢɧɬɟɧɫɢ
ɜɧɨɫɬɶ q, 

ɦ/ɦɢɧ 

Ʌɟɫɬɧɢɰɚ ɜɧɢɡ Ʌɟɫɬɧɢɰɚ ɜɜɟɪɯ 

 ɋɤɨɪɨɫɬɶ 
v, ɦ/ɦɢɧ 

ɂɧɬɟɧɫɢ
ɜɧɨɫɬɶ q, 

ɦ/ɦɢɧ 

 ɋɤɨɪɨɫɬɶ 
v, ɦ/ɦɢɧ 

ɂɧɬɟɧɫɢ
ɜɧɨɫɬɶ q, 

ɦ/ɦɢɧ 

ɋɤɨɪɨɫɬɶ 
v, ɦ/ɦɢɧ 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ 
q, ɦ/ɦɢɧ 

0,01 100 1,0 1,0 100 1,0 60 0,6 

0,05 100 5,0 5,0 100 5,0 60 3,0 

0,10 80 8,0 8,7 95 9,5 53 5,3 

0,20 60 12,0 13,4 68 13,6 40 8,0 

0,30 47 14,1 16,5 52 16,6 32 9,6 

0,40 40 16,0 18,4 40 16,0 26 10,4 

0,50 33 16,5 19,6 31 15,6 22 11,0 

0,70 23 16,1 18,5 18 12,6 15 10,5 

0,80 19 15,2 17,3 13 10,4 13 10,4 

0,90 ɢ ɛɨɥɟɟ 15 13,5 8,5 8 7,2 11 9,9 

ɉɪɢɦɟɱɚɧɢɟ — ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜ ɞɜɟɪɧɨɦ ɩɪɨɟɦɟ ɩɪɢ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ 0,9 ɢ 

ɛɨɥɟɟ, ɪɚɜɧɚɹ 8,5 ɦ/ɦɢɧ, ɭɫɬɚɧɨɜɥɟɧɚ ɞɥɹ ɞɜɟɪɧɨɝɨ ɩɪɨɟɦɚ ɲɢɪɢɧɨɣ 1,6 ɦ ɢ ɛɨɥɟɟ, ɚ ɩɪɢ 

ɞɜɟɪɧɨɦ ɩɪɨɟɦɟ ɦɟɧɶɲɟɣ ɲɢɪɢɧɵ δ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ q 

= 2,5 + 3,75 δ 

 

ȿɫɥɢ ɡɧɚɱɟɧɢɟ qi, ɨɩɪɟɞɟɥɟɧɧɨɟ ɩɨ ɮɨɪɦɭɥɟ (ɒ.8), ɛɨɥɶɲɟ qmax ɬɨ ɲɢɪɢɧɭ S, ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɩɭɬɢ ɫɥɟɞɭɟɬ 
ɭɜɟɥɢɱɢɜɚɬɶ ɧɚ ɬɚɤɨɟ ɡɧɚɱɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɨɛɥɸɞɚɟɬɫɹ ɭɫɥɨɜɢɟ 

qi  ≤ qmax                     (ɒ.10) 

ɉɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (ɒ.10) ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɩɨ ɭɱɚɫɬɤɭ i 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɬɚɛɥɢɰɟ ɒ. 1 ɩɪɢ ɡɧɚɱɟɧɢɢ D = 0,9 ɢ ɛɨɥɟɟ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ ɞɜɢɠɟɧɢɹ 
ɥɸɞɟɣ ɢɡ-ɡɚ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɫɤɨɩɥɟɧɢɹ. 

 



 
1 — ɧɚɱɚɥɨ ɭɱɚɫɬɤɚ i  

Ɋɢɫɭɧɨɤ ɒ.1— ɋɥɢɹɧɢɟ ɥɸɞɫɤɢɯ ɩɨɬɨɤɨɜ 
 

ɉɪɢ ɫɥɢɹɧɢɢ ɜ ɧɚɱɚɥɟ ɭɱɚɫɬɤɚ i ɞɜɭɯ ɢ ɛɨɥɟɟ ɥɸɞɫɤɢɯ ɩɨɬɨɤɨɜ (ɪɢɫɭɧɨɤ ɒ.1) ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ qi, ɦ/ɦɢɧ, 

ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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q
q δ

δ= ∑ −− ,                        (ɒ.11) 

ɝɞɟ qi-1 — ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɢɯ ɩɨɬɨɤɨɜ, ɫɥɢɜɚɸɳɢɯɫɹ ɜ ɧɚɱɚɥɟ ɭɱɚɫɬɤɚ i, ɦ/ɦɢɧ; 

1i−δ  — ɲɢɪɢɧɚ ɭɱɚɫɬɤɨɜ ɩɭɬɢ ɫɥɢɹɧɢɹ, ɦ; 

iδ  — ɲɢɪɢɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɭɬɢ, ɦ.  

ȿɫɥɢ ɡɧɚɱɟɧɢɟ qi ɨɩɪɟɞɟɥɟɧɧɨɟ ɩɨ ɮɨɪɦɭɥɟ (ɒ.11), ɛɨɥɶɲɟ qmax  ɬɨ ɲɢɪɢɧɭ iδ , ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɩɭɬɢ ɫɥɟɞɭɟɬ 
ɭɜɟɥɢɱɢɜɚɬɶ ɧɚ ɬɚɤɨɟ ɡɧɚɱɟɧɢɟ, ɱɬɨɛɵ ɫɨɛɥɸɞɚɥɨɫɶ ɭɫɥɨɜɢɟ (ɒ.10). ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɩɨ ɭɱɚɫɬɤɭ i 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ (ɒ.9). 

ɒ.2.5 ȼɪɟɦɹ τɛɥ ɜɵɱɢɫɥɹɸɬ ɩɭɬɟɦ ɪɚɫɱɟɬɚ ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɵɦɚ ɢ ɞɪɭɝɢɯ ɈɎɉ ɧɚ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɩɭɬɹɯ ɜ 
ɪɚɡɥɢɱɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɜɪɟɦɹ τɛɥ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦ ɧɟɨɛɯɨɞɢɦɨɦɭ ɜɪɟɦɟɧɢ ɷɜɚɤɭɚɰɢɢ tɧɛ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɜɪɟɦɹ ɪɚɫɫɱɢɬɵɜɚɸɬ ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɣ ɞɥɹ ɱɟɥɨɜɟɤɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ ɧɚ 
ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɤɚɠɞɵɣ ɨɩɚɫɧɵɣ ɮɚɤɬɨɪ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɱɟɥɨɜɟɤɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɞɪɭɝɢɯ. 
Ʉɪɢɬɢɱɟɫɤɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɠɚɪɚ ɞɥɹ ɥɸɞɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɷɬɚɠɟ ɨɱɚɝɚ ɩɨɠɚɪɚ, ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɭɫɥɨɜɢɹ 

ɞɨɫɬɢɠɟɧɢɹ ɨɞɧɢɦ ɢɡ ɈɎɉ ɜ ɩɨɷɬɚɠɧɨɦ ɤɨɪɢɞɨɪɟ ɫɜɨɟɝɨ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ 
ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɥɸɞɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜɵɲɟ ɨɱɚɝɚ ɩɨɠɚɪɚ, ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɭɫɥɨɜɢɟ ɞɨɫɬɢɠɟɧɢɹ ɨɞɧɢɦ ɢɡ ɈɎɉ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɥɟɫɬɧɢɱɧɨɣ ɤɥɟɬɤɟ ɧɚ ɭɪɨɜɧɟ ɷɬɚɠɚ ɩɨɠɚɪɚ. 
Ɍɟɦɩɟɪɚɬɭɪɭ, ɤɨɧɰɟɧɬɪɚɰɢɸ ɬɨɤɫɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɢ ɨɩɬɢɱɟɫɤɭɸ ɩɥɨɬɧɨɫɬɶ ɞɵɦɚ ɜ ɤɨɪɢɞɨɪɟ 

ɷɬɚɠɚ ɩɨɠɚɪɚ ɢ ɜ ɥɟɫɬɧɢɱɧɨɣ ɤɥɟɬɤɟ ɨɩɪɟɞɟɥɹɸɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɬɟɩɥɨ-ɝɚɡɨɨɛɦɟɧɚ ɞɥɹ 
ɩɨɦɟɳɟɧɢɣ ɨɱɚɝɚ ɩɨɠɚɪɚ, ɩɨɷɬɚɠɧɨɝɨ ɤɨɪɢɞɨɪɚ ɢ ɥɟɫɬɧɢɱɧɨɣ ɤɥɟɬɤɢ. 

ɍɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ, ɫɜɹɡɵɜɚɸɳɟɟ ɩɟɪɟɩɚɞɵ ɞɚɜɥɟɧɢɣ ɧɚ ɩɪɨɟɦɚɯ ɫ ɪɚɫɯɨɞɚɦɢ ɱɟɪɟɡ ɩɪɨɟɦɵ, ɢɦɟɟɬ ɜɢɞ 

p2)yB(yp)sign(G 12 ∆ρ−µ∆= ,                         (ɒ.12) 

ɝɞɟ G — ɪɚɫɯɨɞ ɝɚɡɨɜ ɱɟɪɟɡ ɩɪɨɟɦ, ɤɝ/ɫ; µ — ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɩɪɨɟɦɚ (µ = 0,8 ɞɥɹ ɡɚɤɪɵɬɵɯ ɩɪɨɟɦɨɜ ɢ µ = 0,64 ɞɥɹ ɨɬɤɪɵɬɵɯ); 
ȼ — ɲɢɪɢɧɚ ɩɪɨɟɦɨɜ, ɦ; 

y2, y1 — ɧɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɵ ɩɨɬɨɤɚ, ɦ; ρ — ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜ, ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ɩɪɨɟɦ, ɤɝ/ɦ3; ∆ɪ — ɫɪɟɞɧɢɣ ɜ ɩɪɟɞɟɥɚɯ y2, y1  ɩɟɪɟɩɚɞ ɩɨɥɧɵɯ ɞɚɜɥɟɧɢɣ. ɉɚ. 
ɇɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɵ ɩɨɬɨɤɚ ɡɚɜɢɫɹɬ ɨɬ ɩɨɥɨɠɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɪɚɜɧɵɯ ɞɚɜɥɟɧɢɣ 

)g(

pp
y

ij

ji
0 ρ−ρ

−= ,                                    (ɒ.13) 

ɝɞɟ ɪi,  ɪj — ɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɭɪɨɜɧɟ ɩɨɥɚ i-ɝɨ ɢ j-ɝɨ ɩɨɦɟɳɟɧɢɣ. ɉɚ; 
ij ρρ ,  — ɫɪɟɞɧɟɨɛɴɟɦɧɵɟ ɩɥɨɬɧɨɫɬɢ ɝɚɡɚ j-ɦ ɢ i-ɦ ɩɨɦɟɳɟɧɢɹɯ, ɤɝ/ɦ3.  

g — ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2. 

ȿɫɥɢ ɩɥɨɬɧɨɫɬɶ ɪɚɜɧɵɯ ɞɚɜɥɟɧɢɣ ɪɚɫɩɨɥɨɠɟɧɚ ɜɧɟ ɝɪɚɧɢɰ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɨɟɦɚ (ɭ0 ≤ h1 ɢɥɢ ɭ0 ≥ h2), ɬɨ ɩɨɬɨɤ ɜ 
ɩɪɨɟɦɟ ɬɟɱɟɬ ɜ ɨɞɧɭ ɫɬɨɪɨɧɭ ɢ ɝɪɚɧɢɰɵ ɩɨɬɨɤɚ ɫɨɜɩɚɞɚɸɬ ɫ ɮɢɡɢɱɟɫɤɢɦɢ ɝɪɚɧɢɰɚɦɢ ɩɪɨɟɦɚ h1 ɢ h2. ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɣ ∆ɪ 
ɉɚ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

2))(hg(hppp ji21ji /ρ−ρ++−=∆                                 (ɒ.14) 



ȿɫɥɢ ɩɥɨɬɧɨɫɬɶ ɪɚɜɧɵɯ ɞɚɜɥɟɧɢɣ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɝɪɚɧɢɰɚɯ ɩɨɬɨɤɚ (h1 < ɭ0 < h2), ɬɨ ɜ ɩɪɨɟɦɟ ɬɟɤɭɬ ɞɜɚ ɩɨɬɨɤɚ: ɢɡ i-ɝɨ 
ɩɨɦɟɳɟɧɢɹ ɜ j-ɟ ɢ ɢɡ j-ɝɨ ɜ i-ɟ. ɇɢɠɧɢɣ ɩɨɬɨɤ ɢɦɟɟɬ ɝɪɚɧɢɰɵ h1 ɢ ɭ0, ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ∆ɪ ɞɥɹ ɷɬɨɝɨ ɩɨɬɨɤɚ ɪɚɫɫɱɢɬɵɜɚɸɬ 
ɩɨ ɮɨɪɦɭɥɟ ∆ɪ = pi - pj + g (y0 + h1 ) (ρj - ρi)/2.                                  (ɒ. 15) 

ɉɨɬɨɤ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɪɨɟɦɚ ɢɦɟɟɬ ɝɪɚɧɢɰɵ ɭ0 ɢ h2, ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ∆ɪ, ɉɚ, ɞɥɹ ɧɟɝɨ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ ∆ɪ = pi - pj + g ( h2 + y0) (ρj - ρi)/2.                                 (ɒ. 16) 

Ɂɧɚɤ ɪɚɫɯɨɞɚ ɝɚɡɨɜ (ɜɯɨɞɹɳɢɣ ɜ ɩɨɦɟɳɟɧɢɟ ɪɚɫɯɨɞ ɫɱɢɬɚɸɬ ɩɨɥɨɠɢɬɟɥɶɧɵɦ, ɜɵɯɨɞɹɳɢɣ — ɨɬɪɢɰɚɬɟɥɶɧɵɦ) ɢ 

ɡɧɚɱɟɧɢɟ ρ ɡɚɜɢɫɢɬ ɨɬ ɡɧɚɤɚ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɣ: 

⎩⎨
⎧

>=ρ+
<=ρ−=∆ρ

0.pɩɪɢ  j    1,

0pɩɪɢ  j  ,
,

1
p)sign(                                                         (ɒ.17)  

ɍɪɚɜɧɟɧɢɟ ɛɚɥɚɧɫɚ ɦɚɫɫɵ ɜɵɪɚɠɚɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶɸ ∑∑ −+ψ=ρ
k

k
i

ijj GGdt)Vd( /                                 (ɒ.18) 

ɝɞɟ Vj — ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ, ɦ3; 

t — ɜɪɟɦɹ, ɫ; ψ — ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɤɝ/ɫ; ∑
i

iG  — ɫɭɦɦɚ ɪɚɫɯɨɞɨɜ ɝɚɡɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɩɨɦɟɳɟɧɢɟ, ɤɝ/ɫ; 

∑
k

kG  — ɫɭɦɦɚ ɪɚɫɯɨɞɨɜ ɝɚɡɨɜ, ɜɵɯɨɞɹɳɢɯ ɢɡ ɩɨɦɟɳɟɧɢɹ, ɤɝ/ɫ 

ɍɪɚɜɧɟɧɢɟ ɷɧɟɪɝɢɢ ɞɥɹ ɤɨɪɢɞɨɪɚ ɢ ɥɟɫɬɧɢɱɧɨɣ ɤɥɟɬɤɢ: ∑∑ −=ρν
k

k
i

jpiipjjj GTCGTCdt)TVd(C / ,                          (ɒ.19) 

ɝɞɟ ɋν, ɋɪ — ɭɞɟɥɶɧɚɹ ɢɡɨɯɨɪɧɚɹ ɢ ɢɡɨɛɚɪɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɢ, ɤȾɠ/(ɤɝ · Ʉ); 

Ɍi, Ɍj — ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ i-ɦ ɢ j-ɦ ɩɨɦɟɳɟɧɢɹɯ, Ʉ. 

ɍɪɚɜɧɟɧɢɟ ɛɚɥɚɧɫɚ ɦɚɫɫ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɢ ɤɢɫɥɨɪɨɞɚ  ∑∑ −+ψ=ρ
k

k
i

jLiiLLjjjL GXGXLdt)Vd(X ,,, / ,                          (ɒ.20) 

ɝɞɟ iLjL XX ,, , —ɤɨɧɰɟɧɬɪɚɰɢɹ L ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɜ j-ɦ ɢ i-ɦ ɩɨɦɟɳɟɧɢɹɯ, ɤɝ/ɤɝ; 
LL —ɤɨɥɢɱɟɫɬɜɨ L ɤɨɦɩɨɧɟɧɬɚ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ (ɤɢɫɥɨɪɨɞɚ), ɜɵɞɟɥɹɸɳɟɝɨɫɹ (ɩɨɝɥɨɳɚɸɳɟɝɨɫɹ) ɩɪɢ ɫɝɨɪɚɧɢɢ 

ɨɞɧɨɝɨ ɤɢɥɨɝɪɚɦɦɚ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɤɝ/ɤɝ.  
ɍɪɚɜɧɟɧɢɟ ɛɚɥɚɧɫɚ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɞɵɦɚ ∑∑ µ−µ+ψ=µ

k
k

i
jiimjj GGDdtdV / (ɒ.21) 

ɝɞɟ ij µµ , — ɨɩɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɞɵɦɚ ɜ j-ɦ ɢ i-ɦ ɩɨɦɟɳɟɧɢɹɯ, ɇɩ/ɦ; 

Dm — ɞɵɦɨɨɛɪɚɡɭɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɠɚɪɧɨɣ ɧɚɝɪɭɡɤɢ, ɇɩ · ɦ/ɤɝ. 
Ɉɩɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɞɵɦɚ ɩɪɢ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɫɜɹɡɚɧɚ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɩɪɟɞɟɥɶɧɨɣ ɜɢɞɢɦɨɫɬɢ ɜ ɞɵɦɭ 

ɫɨɨɬɧɨɲɟɧɢɟɦ 

lɩɪ = 2,38 / µ 

ȼɪɟɦɹ ɧɚɱɚɥɚ ɷɜɚɤɭɚɰɢɢ τɧ.ɷ ɞɥɹ ɡɞɚɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɛɟɡ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɜɟɞɟɧɢɹ ɥɸɞɟɣ ɩɪɢ ɩɨɠɚɪɚɯ ɜ ɡɞɚɧɢɹɯ ɤɨɧɤɪɟɬɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 
ɉɪɢ ɧɚɥɢɱɢɢ ɜ ɡɞɚɧɢɢ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ ɨ ɩɨɠɚɪɟ τɧ.ɷ  ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɢɫɬɟɦɵ ɫ 

ɭɱɟɬɨɦ ɟɟ ɢɧɟɪɰɢɨɧɧɨɫɬɢ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɧɚɱɚɥɚ ɷɜɚɤɭɚɰɢɢ ɜ 
ɡɞɚɧɢɹɯ (ɫɨɨɪɭɠɟɧɢɹɯ) ɛɟɡ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ τɧ.ɷ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦ 0,5 ɦɢɧ — ɞɥɹ ɷɬɚɠɚ ɩɨɠɚɪɚ ɢ 2 ɦɢɧ — 

ɞɥɹ ɜɵɲɟɥɟɠɚɳɢɯ ɷɬɚɠɟɣ. 

ȿɫɥɢ ɦɟɫɬɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɹɜɥɹɟɬɫɹ ɡɚɥɶɧɨɟ ɩɨɦɟɳɟɧɢɟ, ɝɞɟ ɩɨɠɚɪ ɦɨɠɟɬ ɛɵɬɶ ɨɛɧɚɪɭɠɟɧ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɜɫɟɦɢ ɧɚɯɨɞɹɳɢɦɢɫɹ ɜ ɧɟɦ ɥɸɞɶɦɢ, ɬɨ τɧ.ɷ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦ ɧɭɥɸ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɟɪɨɹɬɧɨɫɬɶ Ɋɷ.ɩ 
ɜɵɱɢɫɥɹɸɬ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ 
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ɝɞɟ tɧɛ — ɧɟɨɛɯɨɞɢɦɨɟ ɜɪɟɦɹ ɷɜɚɤɭɚɰɢɢ ɢɡ ɡɚɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. 

ɉɪɢɦɟɱɚɧɢɟ— Ɂɞɚɧɢɹɦɢ (ɫɨɨɪɭɠɟɧɢɹɦɢ) ɛɟɡ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɫɱɢɬɚɸɬ ɬɟ ɡɞɚɧɢɹ (ɫɨɨɪɭɠɟɧɢɹ), ɜɨɡɧɢɤɧɨɜɟɧɢɟ 
ɩɨɠɚɪɚ ɜɧɭɬɪɢ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɡɚɦɟɱɟɧɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɫɟɦɢ ɧɚɯɨɞɹɳɢɦɢɫɹ ɬɚɦ ɥɸɞɶɦɢ. 

tɧɛ ɪɚɫɫɱɢɬɵɜɚɸɬ ɞɥɹ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɨɝɨ ɜɚɪɢɚɧɬɚ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨɫɹ ɧɚɢɛɨɥɶɲɢɦ ɬɟɦɩɨɦ 

ɧɚɪɚɫɬɚɧɢɹ ɈɎɉ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ. ɋɧɚɱɚɥɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɤɪɢɬɢɱɟɫɤɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɠɚɪɚ tɤɪ, ɫ, 
ɩɨ ɭɫɥɨɜɢɸ ɞɨɫɬɢɠɟɧɢɹ ɤɚɠɞɵɦ ɢɡ ɈɎɉ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɜ ɡɨɧɟ ɩɪɟɛɵɜɚɧɢɹ ɥɸɞɟɣ (ɪɚɛɨɱɟɣ ɡɨɧɟ): 
ɩɨ ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ: 
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ɩɨ ɩɨɬɟɪɟ ɜɢɞɢɦɨɫɬɢ: 
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ɩɨ ɩɨɧɢɠɟɧɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɤɢɫɥɨɪɨɞɚ: 
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ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɝɚɡɨɨɛɪɚɡɧɵɯ ɬɨɤɫɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ: 
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ɝɞɟ ȼ— ɪɚɡɦɟɪɧɵɣ ɤɨɦɩɥɟɤɫ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɢ ɫɜɨɛɨɞɧɨɝɨ ɨɛɴɟɦɚ ɩɨɦɟɳɟɧɢɹ, ɤɝ; 
t0 — ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ, °ɋ; 

Q)1(

VC353
B

p

ηϕ−= , 

ɩ — ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɦɚɫɫɵ ɜɵɝɨɪɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɜɨ ɜɪɟɦɟɧɢ; 

Ⱥ — ɪɚɡɦɟɪɧɵɣ ɩɚɪɚɦɟɬɪ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɞɟɥɶɧɭɸ ɦɚɫɫɨɜɭɸ ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ ɝɨɪɸɱɟɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɩɥɨɳɚɞɶ 
ɩɨɠɚɪɚ, ɤɝ/ɫn; 

Z— ɛɟɡɪɚɡɦɟɪɧɵɣ ɩɚɪɚɦɟɬɪ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɈɎɉ ɩɨ ɜɵɫɨɬɟ ɩɨɦɟɳɟɧɢɹ; 
Q — ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɦɚɬɟɪɢɚɥɚ, ɆȾɠ/ɤɝ; 
ɋɪ — ɭɞɟɥɶɧɚɹ ɢɡɨɛɚɪɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɚ, ɆȾɠ/ (ɤɝ · Ʉ); ϕ — ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɨɬɟɪɶ; η — ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɧɨɬɵ ɝɨɪɟɧɢɹ; 
V — ɫɜɨɛɨɞɧɵɣ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ, ɦ3; α — ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɪɚɠɟɧɢɹ ɩɪɟɞɦɟɬɨɜ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ; 

ȿ — ɧɚɱɚɥɶɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ; 
lɩɪ — ɩɪɟɞɟɥɶɧɚɹ ɞɚɥɶɧɨɫɬɶ ɜɢɞɢɦɨɫɬɢ ɜ ɞɵɦɭ, ɦ; 

Dm — ɞɵɦɨɨɛɪɚɡɭɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɨɪɹɳɟɝɨ ɦɚɬɟɪɢɚɥɚ, ɇɩ·ɦ2/ɤɝ; 
L — ɭɞɟɥɶɧɵɣ ɜɵɯɨɞ ɬɨɤɫɢɱɧɵɯ ɝɚɡɨɜ ɩɪɢ ɫɝɨɪɚɧɢɢ 1 ɤɝ ɦɚɬɟɪɢɚɥɚ, ɤɝ/ɤɝ; 
X— ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɫɨɞɟɪɠɚɧɢɟ ɬɨɤɫɢɱɧɨɝɨ ɝɚɡɚ ɜ ɩɨɦɟɳɟɧɢɢ, ɤɝ/ɦ3 

2COX = 0,11 ɤɝ/ɦ3; XCO =1,16· 10-3 ɤɝ/ɦ3; 

XHC1 
= 23 · 10-6 ɤɝ/ɦ3);  

2OL  — ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɤɢɫɥɨɪɨɞɚ, ɤɝ/ɤɝ. 
ȿɫɥɢ ɩɨɞ ɡɧɚɤɨɦ ɥɨɝɚɪɢɮɦɚ ɩɨɥɭɱɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɱɢɫɥɨ, ɬɨ ɞɚɧɧɵɣ ɈɎɉ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɩɚɫɧɨɫɬɢ.  

Z ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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Z ,exp , ɩɪɢ H ≤ 6 ɦ,                        (ɒ.28) 

ɝɞɟ h — ɜɵɫɨɬɚ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɦ (h = hɩɥ + 1,7 — 0,5 δ; hɩɥ — ɜɵɫɨɬɚ ɩɥɨɳɚɞɤɢ, ɧɚ ɤɨɬɨɪɨɣ ɧɚɯɨɞɹɬɫɹ ɥɸɞɢ, ɧɚɞ ɩɨɥɨɦ 

ɩɨɦɟɳɟɧɢɹ, ɦ; δ — ɪɚɡɧɨɫɬɶ ɜɵɫɨɬ ɩɨɥɚ, ɪɚɜɧɚɹ ɧɭɥɸ ɩɪɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɢ, ɦ); 

H— ɜɵɫɨɬɚ ɩɨɦɟɳɟɧɢɹ, ɦ. 

ɋɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɣ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɨɠɚɪɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɥɸɞɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɨɬɦɟɬɤɟ. ɉɨɷɬɨɦɭ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɜɪɟɦɟɧɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɢɡ ɩɚɪɬɟɪɚ ɡɪɢɬɟɥɶɧɨɝɨ ɡɚɥɚ ɫ 
ɧɚɤɥɨɧɧɵɦ ɩɨɥɨɦ, ɡɧɚɱɟɧɢɟ h ɫɥɟɞɭɟɬ ɧɚɯɨɞɢɬɶ, ɨɪɢɟɧɬɢɪɭɹɫɶ ɧɚ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɪɹɞɵ ɤɪɟɫɟɥ. 
ɉɚɪɚɦɟɬɪɵ Ⱥ ɢ ɩ ɪɚɫɫɱɢɬɵɜɚɸɬ ɬɚɤ: 
ɞɥɹ ɫɥɭɱɚɹ ɝɨɪɟɧɢɹ ɠɢɞɤɨɫɬɢ ɫ ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ ɫɤɨɪɨɫɬɶɸ 

A=ψF F  ɩɪɢ n=1, 

ɝɞɟ ψF — ɭɞɟɥɶɧɚɹ ɦɚɫɫɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɵɝɨɪɚɧɢɹ ɠɢɞɤɨɫɬɢ, ɤɝ/(ɦ2 · ɫ); 
ɞɥɹ ɤɪɭɝɨɜɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ 
Ⱥ= 1,05 ψF ν2 ɩɪɢ n = 3, 

ɝɞɟ ν — ɥɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ, ɦ/ɫ; 
ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɢɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɨɪɟɧɢɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɨɞɧɚ ɢɡ ɫɬɨɪɨɧ ɤɨɬɨɪɨɝɨ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɡɚ ɫɱɟɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ (ɧɚɩɪɢɦɟɪ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɝɧɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ ɩɨ ɡɚɧɚɜɟɫɭ ɩɨɫɥɟ ɨɯɜɚɬɚ ɟɝɨ ɩɥɚɦɟɧɟɦ ɩɨ ɜɫɟɣ ɜɵɫɨɬɟ) 
Ⱥ= ψF νb ɩɪɢ n = 2, 

ɝɞɟ b — ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɣ ɤ ɧɚɩɪɚɜɥɟɧɢɸ ɞɜɢɠɟɧɢɹ ɩɥɚɦɟɧɢ ɪɚɡɦɟɪ ɡɨɧɵ ɝɨɪɟɧɢɹ, ɦ. 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɩɟɰɢɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ α ɢ ȿ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦɢ 0,3 ɢ 50 ɥɤ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢ ɡɧɚɱɟɧɢɟ lɩɪ = 20 ɦ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɦɨɝɭɬ ɛɵɬɶ ɜɡɹɬɵ ɢɡ ɫɩɪɚɜɨɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ.  

ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɡɧɚɱɟɧɢɣ ɤɪɢɬɢɱɟɫɤɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɠɚɪɚ ɜɵɛɢɪɚɸɬ ɦɢɧɢɦɚɥɶɧɨɟ: 
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ɇɟɨɛɯɨɞɢɦɨɟ ɜɪɟɦɹ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ tɧɛ, ɦɢɧ, ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɥɸɞɟɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɩɨ ɜɵɫɨɬɟ ɩɥɨɳɚɞɤɚɯ ɧɟɨɛɯɨɞɢɦɨɟ ɜɪɟɦɹ ɷɜɚɤɭɚɰɢɢ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɞɥɹ 
ɤɚɠɞɨɣ ɩɥɨɳɚɞɤɢ. 

ɋɜɨɛɨɞɧɵɣ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɨɛɴɟɦɨɦ ɢ ɨɛɴɟɦɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ 

ɩɪɟɞɦɟɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜɧɭɬɪɢ. ȿɫɥɢ ɪɚɫɫɱɢɬɚɬɶ ɫɜɨɛɨɞɧɵɣ ɨɛɴɟɦ ɧɟɜɨɡɦɨɠɧɨ, ɬɨ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɟɝɨ ɪɚɜɧɵɦ 

80 % ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɨɛɴɟɦɚ. 
ɉɪɢ ɧɚɥɢɱɢɢ ɜ ɡɞɚɧɢɢ ɧɟɡɚɞɵɦɥɹɟɦɵɯ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ ɪɚɫɱɟɬɧɵɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ Qɜ ɞɥɹ ɥɸɞɟɣ, 

ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɵɲɟ ɷɬɚɠɚ ɩɨɠɚɪɚ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
Qɜ = Qɩ (1 - Pɩ.ɡ).                                          (ɒ.31) 

ɒ.2.6 ȼɟɪɨɹɬɧɨɫɬɶ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ Pɞ.ɜ ɩɨ ɧɚɪɭɠɧɵɦ ɷɜɚɤɭɚɰɢɨɧɧɵɦ ɥɟɫɬɧɢɰɚɦ ɢ ɞɪɭɝɢɦɢ ɩɭɬɹɦɢ ɷɜɚɤɭɚɰɢɢ 

ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ 0,05 — ɜ ɠɢɥɵɯ; 0,03 — ɜ ɨɫɬɚɥɶɧɵɯ ɩɪɢ ɧɚɥɢɱɢɢ ɬɚɤɢɯ ɩɭɬɟɣ; 0,001 — ɩɪɢ ɢɯ ɨɬɫɭɬɫɬɜɢɢ. 

ɒ.2.7 ȼɟɪɨɹɬɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ Ɋɩ.ɡ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

∏= −−= n

1i
iɡɩ )R1(1Ɋ . ,                                     (ɒ.32) 

ɝɞɟ ɩ — ɱɢɫɥɨ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ ɜ ɡɞɚɧɢɢ; 

Ri — ɜɟɪɨɹɬɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ i-ɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ. 
ɒ.2.8 Ⱦɥɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɪɚɫɱɟɬɧɵɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɜɟɪɹɬɶ 

ɨɤɨɧɱɚɬɟɥɶɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɨ ɮɨɪɦɭɥɟ 
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Q = ,                                       (ɒ.33) 

ɝɞɟ NT— ɱɢɫɥɨ ɩɨɠɚɪɨɜ ɫ ɝɢɛɟɥɶɸ ɥɸɞɟɣ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɝɪɭɩɩɟ ɨɞɧɨɬɢɩɧɵɯ ɡɞɚɧɢɣ ɡɚ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ  Ɍ, 

ɥɟɬ; 
Nɨɛ—ɤɨɥɢɱɟɫɬɜɨ ɧɚɛɥɸɞɚɟɦɵɯ ɨɛɴɟɤɬɨɜ ɜ ɝɪɭɩɩɟ. 
Ɉɞɧɨɬɢɩɧɵɦɢ ɫɱɢɬɚɸɬ ɡɞɚɧɢɹ (ɫɨɨɪɭɠɟɧɢɹ) ɫ ɨɞɢɧɚɤɨɜɨɣ ɤɚɬɟɝɨɪɢɟɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɨɞɢɧɚɤɨɜɨɝɨ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ ɫ ɛɥɢɡɤɢɦɢ ɨɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɪɚɡɦɟɪɚɦɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɤɨɥɢɱɟɫɬɜɨɦ ɝɨɪɸɱɟɣ ɧɚɝɪɭɡɤɢ, ɜɦɟɫɬɢɦɨɫɬɶɸ (ɱɢɫɥɨɦ ɥɸɞɟɣ ɜ ɡɞɚɧɢɢ), ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ 

ɦɨɳɧɨɫɬɹɦɢ. 

ぷ.3 だîñÖ¡í óÖÑóçóÑÜí¿áÖÜÇÜ ëóï¡í 
ɒ.3.1 Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɡɞɚɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɨɰɟɧɢɜɚɸɬ ɩɨ (ɒ.2) ɩɪɢ Ɋɷ, 

ɪɚɜɧɨɣ ɧɭɥɸ. ȿɫɥɢ ɩɪɢ ɷɬɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ ɧ
ɜɜ QQ ≤ , ɬɨ ɛɟɡɨɩɚɫɧɨɫɬɶ ɥɸɞɟɣ ɜ ɡɞɚɧɢɹɯ (ɫɨɨɪɭɠɟɧɢɹɯ) ɨɛɟɫɩɟɱɟɧɚ 

ɧɚ ɬɪɟɛɭɟɦɨɦ ɭɪɨɜɧɟ ɫɢɫɬɟɦɨɣ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ. ȿɫɥɢ ɷɬɨ ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɪɚɫɱɟɬ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 
ɪɢɫɤɚ Qɜ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɩɨ ɪɚɫɱɟɬɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɪɚɡɞɟɥɟ ɒ.2. 

ɒ.3.2 Ⱦɨɩɭɫɤɚɟɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ ɨɰɟɧɢɜɚɬɶ ɩɨ Qɜ  ɜ ɨɞɧɨɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɩɨɦɟɳɟɧɢɹɯ, ɧɚɢɛɨɥɟɟ 
ɭɞɚɥɟɧɧɵɯ ɨɬ ɜɵɯɨɞɨɜ ɜ ɛɟɡɨɩɚɫɧɭɸ ɡɨɧɭ (ɧɚɩɪɢɦɟɪ ɜɟɪɯɧɢɟ ɷɬɚɠɢ ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ). 

ぷ.4 づíïôñö ïÜîóí¿áÖÜÇÜ ëóï¡í 
ɋɨɰɢɚɥɶɧɵɣ ɪɢɫɤ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɶ ɝɢɛɟɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɠɚɪɚ 10 ɢ ɛɨɥɟɟ ɱɟɥɨɜɟɤ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɒ.4.1 Ɉɩɪɟɞɟɥɹɸɬ ɜɟɪɨɹɬɧɨɫɬɶ Q10 ɝɢɛɟɥɢ 10 ɢ ɛɨɥɟɟ ɱɟɥɨɜɟɤ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɠɚɪɚ. 
ɒ.4.1.1 Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ Q10 ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ Ɇ— ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɝɢɛɲɢɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɠɚɪɚ, ɱɟɥ. 
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τ−τ+⋅=                                  (ɒ.35)  

ɝɞɟ N— ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ ɜ ɩɨɦɟɳɟɧɢɢ (ɡɞɚɧɢɢ), ɱɟɥ. 
ɒ.4.1.2 Ⱦɥɹ ɡɚɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɜɟɪɨɹɬɧɨɫɬɶ Q10 ɝɢɛɟɥɢ 10 ɢ ɛɨɥɟɟ ɱɟɥɨɜɟɤ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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ɒ.4.2 ȼɟɪɨɹɬɧɨɫɬɶ ɝɢɛɟɥɢ ɨɬ ɩɨɠɚɪɚ 10 ɢ ɛɨɥɟɟ ɱɟɥɨɜɟɤ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ R10 ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
R10  = QɩPɩɪ (1 - Ɋɷ) (1 - Ɋɩɡ)Q10.                                (ɒ.38) 

ɒ.4.3 Ⱦɥɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɡɞɚɧɢɢ (ɫɨɨɪɭɠɟɧɢɣ) ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɰɢɚɥɶɧɨɝɨ ɪɢɫɤɚ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɜɟɪɹɬɶ 
ɨɤɨɧɱɚɬɟɥɶɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɨ ɮɨɪɦɭɥɟ 
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R = ,                                   (ɒ.39) 

ɝɞɟ N10 — ɱɢɫɥɨ ɩɨɠɚɪɨɜ, ɩɨɜɥɟɤɲɢɯ ɡɚ ɫɨɛɨɣ ɝɢɛɟɥɶ 10 ɢ ɛɨɥɟɟ ɱɟɥɨɜɟɤ ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ ɧɚɛɥɸɞɟɧɢɹ Ɍ, ɥɟɬ: 
Nɨɛ — ɱɢɫɥɨ ɧɚɛɥɸɞɚɟɦɵɯ ɨɛɴɟɤɬɨɜ. 
ぢëó½ñë — Ɉɰɟɧɢɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɢ ɫɨɰɢɚɥɶɧɵɣ ɪɢɫɤ ɞɥɹ ɥɸɞɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɦɟɯɚɧɨɨɛɪɚɛɚɬɵɜɚɸɳɟɦ ɰɟɯɟ 

(ɡɚɥɶɧɨɟ ɩɨɦɟɳɟɧɢɟ). 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ȼ ɦɟɯɚɧɨɨɛɪɚɛɚɬɵɜɚɸɳɟɦ ɰɟɯɟ ɪɚɡɦɟɪɨɦ 104 ɯ 72 ɯ 16,2 ɦ ɩɪɨɢɡɨɲɟɥ ɚɜɚɪɢɣɧɵɣ ɪɚɡɥɢɜ ɢ ɡɚɝɨɪɚɧɢɟ ɦɚɫɥɚ ɧɚ 

ɩɥɨɳɚɞɢ 420 ɦ2. 

ȼ ɰɟɯɟ ɪɚɛɨɬɚɸɬ 80 ɱɟɥ. ɧɚ ɱɟɬɵɪɟɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɱɚɫɬɤɚɯ ɜ ɬɪɢ ɫɦɟɧɵ, Ɋɩɪ = 1. ɐɟɯ ɢɦɟɟɬ ɞɜɚ ɷɜɚɤɭɚɰɢɨɧɧɵɯ 
ɜɵɯɨɞɚ ɩɨɫɟɪɟɞɢɧɟ. ɒɢɪɢɧɚ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɯɨɞɚ ɦɟɠɞɭ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɭɱɚɫɬɤɚɦɢ ɪɚɜɧɚ 4 ɦ, ɚ ɲɢɪɢɧɚ ɩɪɨɯɨɞɨɜ 
ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɫɬɟɧɚɦɢ ɪɚɜɧɚ 2 ɦ, ɧɚ ɭɱɚɫɬɤɚɯ ɪɚɛɨɬɚɸɬ ɩɨ 20 ɱɟɥ. Ʌɸɞɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɧɭɥɟɜɨɣ ɨɬɦɟɬɤɟ. ȼɪɟɦɹ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɪɟɠɢɦɚ ɜɵɝɨɪɚɧɢɹ ɦɚɫɥɚ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ ɫɨɫɬɚɜɥɹɟɬ 900 ɫ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɝɨɪɟɧɢɹ ɦɚɫɥɚ, ɜɡɹɬɵɟ ɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɫɥɟɞɭɸɳɢɟ: 
ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ Q = 41,9 ɆȾɠ/ɤɝ; ɞɵɦɨɨɛɪɚɡɭɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, D = 243 ɇɩ·ɦ2/ɤɝ; ɭɞɟɥɶɧɵɣ ɜɵɯɨɞ 

ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 
2COL  = 0,7 ɤɝ/ɤɝ; ɭɞɟɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ 

2OL = 0,282 ɤɝ/ɤɝ; ɭɞɟɥɶɧɚɹ ɦɚɫɫɨɜɚɹ ɫɤɨɪɨɫɬɶ 

ɜɵɝɨɪɚɧɢɹ ψ = 0,03 ɤɝ/(ɦ2 · ɫ). 
Ɋɚɫɱɟɬ 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɷɜɚɤɭɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ ɒ.2. 

 

— ɦɟɫɬɨ ɩɨɠɚɪɚ; I, II — ɷɜɚɤɭɚɰɢɨɧɧɵɟ ɜɵɯɨɞɵ; 

1, 2— ɭɱɚɫɬɤɢ ɷɜɚɤɭɚɰɢɨɧɧɨɝɨ ɩɭɬɢ. 

Ɋɢɫɭɧɨɤ ɒ.2 — Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɷɜɚɤɭɚɰɢɢ 

 

ɗɜɚɤɭɚɰɢɸ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɟɪɜɨɝɨ ɷɜɚɤɭɚɰɢɨɧɧɨɝɨ ɜɵɯɨɞɚ, ɬɚɤ ɤɚɤ ɜɬɨɪɨɣ ɡɚɛɥɨɤɢɪɨɜɚɧ ɨɱɚɝɨɦ 

ɩɨɠɚɪɚ. 
ɉɥɨɬɧɨɫɬɶ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɧɚ ɩɟɪɜɨɦ ɭɱɚɫɬɤɟ ɷɜɚɤɭɚɰɢɨɧɧɨɝɨ ɩɭɬɢ: 
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ȼɪɟɦɹ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɩɨ ɩɟɪɜɨɦɭ ɭɱɚɫɬɤɭ: 
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ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɩɨ ɜɬɨɪɨɦɭ ɭɱɚɫɬɤɭ: 
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δ= ɦ/ɦɢɧ. 

ȼɪɟɦɹ ɞɜɢɠɟɧɢɹ ɥɸɞɫɤɨɝɨ ɩɨɬɨɤɚ ɩɨ ɜɬɨɪɨɦɭ ɭɱɚɫɬɤɭ, ɬɚɤ ɤɚɤ q2 = 1 < qmax = 16,5: 
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Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɷɜɚɤɭɚɰɢɢ: 

tɪ = t1 + t2 = 0,88 + 0,52 = 1,4 ɦɢɧ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɦɟɳɟɧɢɹ: 
h = 1,7 ɦ; V= 0,8 · 104 · 72 · 16,2 = 94,044 ɦ3 

ɉɪɢ ɝɨɪɟɧɢɢ ɠɢɞɤɨɫɬɢ ɫ ɧɟɭɫɬɚɧɨɜɢɜɲɟɣɫɹ ɫɤɨɪɨɫɬɶɸ: 
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Ɉɩɪɟɞɟɥɹɟɦ tɤɪ ɩɪɢ ɯ = 0,3 ɢ ȿ = 40 ɥɤ, ȼ = 2 136 ɤɝ: 
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ɩɨ ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 

362
120)20273(

2070
1

2770

2136

)Zt273(

t70
1

A

B
t

511n1

0

0ɬ
ɤɪ =⎪⎭

⎪⎬⎫⎪⎩
⎪⎨⎧ ⎥⎦

⎤⎢⎣
⎡

+
−+⋅=⎪⎭

⎪⎬⎫⎪⎩
⎪⎨⎧ ⎥⎦

⎤⎢⎣
⎡

+
−+⋅=

,//

,
ln

,
ln c; 

ɩɨ ɩɨɬɟɪɟ ɜɢɞɢɦɨɫɬɢ: 
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ɩɨ ɩɨɧɢɠɟɧɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɤɢɫɥɨɪɨɞɚ: 
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ɩɨ ɜɵɞɟɥɟɧɢɸ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 
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min (362, 135) = 135 c. 

ɇɟɨɛɯɨɞɢɦɨɟ ɜɪɟɦɹ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɢɡ ɩɨɦɟɳɟɧɢɹ: 
tɧɛ = Ʉɛ tɤɪ = 0,8 · 135 = 108 ɫ = 1,8 ɦɢɧ.  

ɂɡ ɫɪɚɜɧɟɧɢɹ tɪ  ɫ tɧɛ ɩɨɥɭɱɚɟɬɫɹ: 
tɪ = 1,4 < tɧɛ = 1,8.  

ȼɟɪɨɹɬɧɨɫɬɶ ɷɜɚɤɭɚɰɢɢ ɩɨ ɷɜɚɤɭɚɰɢɨɧɧɵɦ ɩɭɬɹɦ: 

Ɋɷ.ɩ = 0,999.  

ȼɟɪɨɹɬɧɨɫɬɶ ɷɜɚɤɭɚɰɢɢ: 

Ɋɷ = 1 - (1 - (1 - Ɋɷ.ɩ ) (1 - Ɋɞ.ɜ) =1 -(1 - (1 - 0,999) (1 - 0) = 0,999.  

Ɋɚɫɱɟɬɧɵɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ: 
Qɜ = Qn Pɩp (1 - Ɋɷ) (1 - Ɋɩ.ɡ) = 0,2 · 1 (1 - 0,999) (1 - 0) = 2 · 10-4; 

Qɜ = 2 · 10 -4 > ɧ
ɜQ  = 10-6. 

Ɍɨ ɟɫɬɶ ɭɫɥɨɜɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɸɞɟɣ ɧɟ ɜɵɩɨɥɧɟɧɨ, ɡɧɚɱɟɧɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɢɫɤɚ ɛɨɥɶɲɟ ɞɨɩɭɫɬɢɦɨɝɨ. 
ȼɵɩɨɥɧɢɦ ɨɰɟɧɤɭ ɫɨɰɢɚɥɶɧɨɝɨ ɪɢɫɤɚ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɩɨ ɮɨɪɦɭɥɟ (ɒ.36). ɉɨɫɤɨɥɶɤɭ tɪ < τɛɥ ɩɪɢɧɢɦɚɟɦ 

Q10 = 0, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɟɪɨɹɬɧɨɫɬɶ ɝɢɛɟɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɠɚɪɚ 10 ɢ ɛɨɥɟɟ ɱɟɥɨɜɟɤ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɪɚɜɧɚ 0. 

 

ɉɊИɅɈɀȿɇИȿ ɗ  

(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
 

ぜぎどだが だぴぎぞとご ごぞがごゑごがばんずぽぞだゎだ づごでとん がずé ぞんづばぐぞぼび どぎびぞだずだゎごぶぎでとごび ばでどんぞだゑだと 

 

ɗ. 1 ɇɚɫɬɨɹɳɢɣ ɦɟɬɨɞ ɩɪɢɦɟɧɢɦ ɞɥɹ ɪɚɫɱɟɬɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɢɫɤɚ (ɞɚɥɟɟ — ɪɢɫɤɚ) ɧɚ ɧɚɪɭɠɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɬɚɧɨɜɤɚɯ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɬɚɤɢɯ ɩɨɪɚɠɚɸɳɢɯ ɮɚɤɬɨɪɨɜ, ɤɚɤ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ ɩɪɢ ɫɝɨɪɚɧɢɢ 

ɝɚɡɨɩɚɪɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ, ɢ ɬɟɩɥɨɜɨɟ ɢɡɥɭɱɟɧɢɟ. 
ɗ.2 Ɉɰɟɧɤɭ ɪɢɫɤɚ ɩɪɨɜɨɞɹɬ ɧɚ ɨɫɧɨɜɟ ɩɨɫɬɪɨɟɧɢɹ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ, ɜ ɤɨɬɨɪɨɣ ɭɱɢɬɵɜɚɸɬ ɪɚɡɥɢɱɧɵɟ ɢɧɢɰɢɢɪɭɸɳɢɟ 

ɫɨɛɵɬɢɹ ɢ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɢɯ ɪɚɡɜɢɬɢɹ. ɉɪɢɦɟɪ ɩɨɫɬɪɨɟɧɢɹ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɞɥɹ ɪɟɡɟɪɜɭɚɪɚ ɯɪɚɧɟɧɢɹ ɫɠɢɠɟɧɧɵɯ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ ɗ.1. 

 



 
Ɋɢɫɭɧɨɤ ɗ. 1 — Ʌɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɢ, ɫɜɹɡɚɧɧɨɣ ɫ ɜɵɛɪɨɫɨɦ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ ɧɚ ɧɚɪɭɠɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 

 



ɋɢɦɜɨɥɵ Ⱥ1 — A10 ɨɛɨɡɧɚɱɚɸɬ: 
Ⱥ1 — ɦɝɧɨɜɟɧɧɨɟ ɜɨɫɩɥɚɦɟɧɟɧɢɟ ɢɫɬɟɤɚɸɳɟɝɨ ɩɪɨɞɭɤɬɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɮɚɤɟɥɶɧɵɦ 

ɝɨɪɟɧɢɟɦ; 

Ⱥ2 — ɮɚɤɟɥɶɧɨɟ ɝɨɪɟɧɢɟ, ɬɟɩɥɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɮɚɤɟɥɚ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɪɭɲɟɧɢɸ 

ɛɥɢɡɥɟɠɚɳɟɝɨ ɪɟɡɟɪɜɭɚɪɚ ɢ ɨɛɪɚɡɨɜɚɧɢɸ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ»; 

A3 — ɦɝɧɨɜɟɧɧɵɣ ɜɵɛɪɨɫ ɩɪɨɞɭɤɬɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ»; 

A4 — ɦɝɧɨɜɟɧɧɨɝɨ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɧɟ ɩɪɨɢɡɨɲɥɨ, ɚɜɚɪɢɹ ɥɨɤɚɥɢɡɨɜɚɧɚ ɛɥɚɝɨɞɚɪɹ 
ɷɮɮɟɤɬɢɜɧɵɦ ɦɟɪɚɦ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɠɚɪɚ ɥɢɛɨ ɜ ɫɜɹɡɢ ɫ ɪɚɫɫɟɹɧɢɟɦ ɩɚɪɨɜɨɝɨ ɨɛɥɚɤɚ; 

A5 — ɦɝɧɨɜɟɧɧɨɣ ɜɫɩɵɲɤɢ ɧɟ ɩɪɨɢɡɨɲɥɨ, ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɠɚɪɚ ɭɫɩɟɯɚ ɧɟ 
ɢɦɟɥɢ, ɜɨɡɝɨɪɚɧɢɟ ɩɪɨɥɢɜɚ; 

A7— ɫɝɨɪɚɧɢɟ ɨɛɥɚɤɚ ɩɚɪɨɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ; 

A9— ɫɝɨɪɚɧɢɟ ɨɛɥɚɤɚ ɫ ɪɚɡɜɢɬɢɟɦ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɨɬɤɪɵɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ; 
Ⱥ6, A8, Ⱥ10 — ɪɚɡɪɭɲɟɧɢɟ ɛɥɢɡɥɟɠɚɳɟɝɨ ɪɟɡɟɪɜɭɚɪɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɢɥɢ ɬɟɩɥɚ ɩɪɢ ɝɨɪɟɧɢɢ ɩɪɨɥɢɜɚ ɢɥɢ ɨɛɪɚɡɨɜɚɧɢɢ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ». 

ɗ.3 Ɋɚɫɫɱɢɬɵɜɚɸɬ ɜɟɪɨɹɬɧɨɫɬɢ Q(Ai) ɪɟɚɥɢɡɚɰɢɢ ɤɚɠɞɨɝɨ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ 
ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɢɟ ɫɨɨɬɧɨɲɟɧɢɹ: 

ɲɨɮɦɝɚɜ1 QQQQ)Q(A .= ,                                          (ɗ.1) 

ɝɞɟ Qɚɜ — ɜɟɪɨɹɬɧɨɫɬɶ ɚɜɚɪɢɣɧɨɝɨ ɜɵɛɪɨɫɚ ɝɨɪɸɱɟɝɨ ɜɟɳɟɫɬɜɚ (ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɭɫɬɚɧɨɜɤɢ, 

ɪɟɡɟɪɜɭɚɪɚ, ɬɪɭɛɨɩɪɨɜɨɞɚ); 
Qɦɝ — ɜɟɪɨɹɬɧɨɫɬɶ ɦɝɧɨɜɟɧɧɨɝɨ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɢɫɬɟɤɚɸɳɟɝɨ ɩɪɨɞɭɤɬɚ; 
Qɮ — ɜɟɪɨɹɬɧɨɫɬɶ ɮɚɤɟɥɶɧɨɝɨ ɝɨɪɟɧɢɹ ɫɬɪɭɢ ɢɫɬɟɤɚɸɳɟɝɨ ɩɪɨɞɭɤɬɚ; 
Qɨ. ɲ — ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ ɛɥɢɡɥɟɠɚɳɟɝɨ ɪɟɡɟɪɜɭɚɪɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ «ɨɝɧɟɧɧɨɝɨ 

ɲɚɪɚ»; 

ɲɨɲɨ Q1Q .. −= . 

ɲɨɮɦɝɚɜ2 QQQQ)Q(A .= ,                           (ɗ.2) 

ɲɨɦɝɚɜ3 QQQ)Q(A .′= .                                 (ɗ.3)  

ɝɞɟ ɲɨQ .′  — ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ ɪɟɡɟɪɜɭɚɪɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ». 

ɡɦɝɚɜ4 PQQ)Q(A = ,                           (ɗ.4) 

ɝɞɟ ɦɝQ  — ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɦɝɧɨɜɟɧɧɨɝɨ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɢɫɬɟɤɚɸɳɟɝɨ ɩɪɨɞɭɤɬɚ ɧɟ 
ɩɪɨɢɡɨɣɞɟɬ; 
Ɋɡ — ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɫɪɟɞɫɬɜɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ ɡɚɞɚɱɭ ɜɵɩɨɥɧɢɥɢ, ɥɢɛɨ 

ɩɪɨɢɡɨɲɥɨ ɪɚɫɫɟɹɧɢɟ ɨɛɥɚɤɚ ɩɚɪɨɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

ɲɨɩɜɡɦɝɚɜ5 QQPQQ)Q(A ..= ,                                     (ɗ.5) 

ɝɞɟ ɡɡ P1P −=  ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱɢ ɫɪɟɞɫɬɜɚɦɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ; 
Qɜ. ɩ  — ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɩɪɨɥɢɜɚ. 

ɲɨɩɜɡɦɝɚɜ6 QQPQQ)Q(A ..= ,                            (ɗ.6) 

ɲɨɨɫɩɜɡɦɝɚɜ7 QQQPQQ)Q(A ...= ,                                    (ɗ.7) 

ɝɞɟ ɩɜɩɜ Q1Q .. −= ; 

ɨɫQ . — ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɨɛɥɚɤɚ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

ɲɨɨɫɩɜɡɦɝɚɜ8 QQQPQQ)Q(A ...= ,                                     (ɗ.8) 

ɲɨɞɫɩɜɡɦɝɚɜ9 QQQPQQ)Q(A ...=                               (ɗ.9) 

 ɝɞɟ ɨɫɞɫ Q1Q .. −=  — ɜɟɪɨɹɬɧɨɫɬɶ ɫɝɨɪɚɧɢɹ ɨɛɥɚɤɚ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɫ ɪɚɡɜɢɬɢɟɦ 

ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɲɨɞɫɩɜɡɦɝɚɜ10 QQQPQQ)Q(A ...=                                  (ɗ.10) 

ɗ.4 Ɉɰɟɧɤɭ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɮɨɪɦɭɥɵ (ɗ.1) — (ɗ.10), ɩɪɨɜɨɞɹɬ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɗ.4.1 ȼɟɪɨɹɬɧɨɫɬɶ Qɚɜ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɭɫɬɚɧɨɜɤɢ (ɬɪɭɛɨɩɪɨɜɨɞɚ, ɪɟɡɟɪɜɭɚɪɚ) ɢ ɜɵɛɪɨɫɚ 
ɝɨɪɸɱɟɝɨ ɜɟɳɟɫɬɜɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɨɩɪɟɞɟɥɹɸɬ ɢɫɯɨɞɹ ɢɡ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɨɛ ɚɜɚɪɢɹɯ ɩɨ 
ɮɨɪɦɭɥɟ 

ɌN

N
Q

ɭɫɬ

ɜɚ
ɚɜ

.= .                         (ɗ.11) 

ɝɞɟ Nɚɜ — ɨɛɳɟɟ ɱɢɫɥɨ ɚɜɚɪɢɣɧɵɯ ɜɵɛɪɨɫɨɜ ɝɨɪɸɱɟɝɨ ɩɪɨɞɭɤɬɚ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɞɚɧɧɨɝɨ ɬɢɩɚ; 



Nɭɫɬ — ɬɟɥɨ ɧɚɛɥɸɞɚɟɦɵɯ ɟɞɢɧɢɰ ɭɫɬɚɧɨɜɨɤ; 
Ɍ— ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɹ, ɥɟɬ. 
ɗ.4.2 ȼɟɪɨɹɬɧɨɫɬɶ ɦɝɧɨɜɟɧɧɨɝɨ ɜɨɡɝɨɪɚɧɢɹ ɢɫɬɟɤɚɸɳɟɝɨ ɩɪɨɞɭɤɬɚ Qɦɝ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ 

ɮɨɪɦɭɥɟ 

ɜɚ

ɦɝ
ɦɝ

N

N
Q

.

= ,                                          (ɗ.12) 

ɝɞɟ Nɦɝ — ɱɢɫɥɨ ɫɥɭɱɚɟɜ ɦɝɧɨɜɟɧɧɨɝɨ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɢɫɬɟɤɚɸɳɟɝɨ ɩɪɨɞɭɤɬɚ ɩɪɢ ɟɝɨ 
ɚɜɚɪɢɣɧɵɯ ɜɵɛɪɨɫɚɯ. 
ɗ.4.3 ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ: 
Qɦɝ = 0,05; ɦɝQ  = 0,95.                                     (ɗ.13) 

ɗ.4.4 ȼɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɮɚɤɟɥɶɧɨɝɨ ɝɨɪɟɧɢɹ Qɮ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

ɦɝ

ɮ
ɮ

N

N
Q = ,                                                     (ɗ.14) 

ɝɞɟ Nɮ — ɱɢɫɥɨ ɫɥɭɱɚɟɜ ɮɚɤɟɥɶɧɨɝɨ ɝɨɪɟɧɢɹ ɢɫɬɟɤɚɸɳɟɝɨ ɩɪɨɞɭɤɬɚ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɞɚɧɧɨɝɨ 
ɬɢɩɚ. 
ɗ.4.5 ȼɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ» ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɛɥɢɡɥɟɠɚɳɟɝɨ 

ɪɟɡɟɪɜɭɚɪɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɨɠɚɪɚ (ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ) Qɨ.ɲ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
Qɨ.ɲ = 1 - Ɋɛɥ Ɋɩ.ɚ Ɋɨɩ [1 - ( 1 - Ɋɨɪ)(1 - Ɋɬ.ɩ)] ,                       (ɗ.15)  

ɝɞɟ Ɋɩ.ɚ 
— ɬɟɯɧɢɱɟɫɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɚɪɦɚɬɭɪɵ ɪɟɡɟɪɜɭɚɪɨɜ, ɩɪɢɧɢɦɚɸɬ: 

⎪⎩
⎪⎨
⎧

−
−

=
ɭɟɬ;ɚ ɨɬɫɭɬɫɬɜɧɨɝɨ ɫɛɪɨɫɟɦɵ ɚɜɚɪɢɣ ɟɫɥɢ ɫɢɫɬ0

ɶɸɞɢɬɟɥɶɧɨɫɬɨɣ ɩɪɨɢɡɜɨ ɫ ɬɪɟɛɭɟɦ          

ɚɫɚ ɩɪɨɞɭɤɬɣɧɨɝɨ ɫɛɪɨɬɟɦɵ ɚɜɚɪɢɨɜɥɟɧɵ ɫɢɫɟɫɥɢ ɭɫɬɚɧ950

Ɋ ɚɩ ,

,

.  

Ɋɛɥ — ɬɟɯɧɢɱɟɫɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɫɢɫɬɟɦ ɛɥɨɤɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɩɨɞɚɱɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ 

ɩɪɨɞɭɤɬɚ ɩɪɢ ɚɜɚɪɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ: 

⎩⎨
⎧

−
−=

ɭɬɫɬɜɭɟɬ;ɨɜɚɧɢɹ ɨɬɫɟɦɵ ɛɥɨɤɢɪ ɟɫɥɢ ɫɢɫɬ0

ɚɧɨɜɥɟɧɵɨɜɚɧɢɹ ɭɫɬɟɦɵ ɛɥɨɤɢɪɟɫɥɢ  ɫɢɫɬ950
Ɋɛɥ

,,
 

Ɋɬ.ɩ — ɜɟɪɨɹɬɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɩɨɜɟɪɯɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɫ ɩɨɦɨɳɶɸ 

ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɯ ɩɨɤɪɵɬɢɣ: 

⎩⎨
⎧

−
−=

ɬɢɹ;ɳɟɝɨ ɩɨɤɪɵɥɨɢɡɨɥɢɪɭɸɬɫɬɜɢɢ ɬɟɩ ɩɪɢ  ɨɬɫɭ0

 ɩɨɤɪɵɬɢɹɨɥɢɪɭɸɳɟɝɨɢɢ ɬɟɩɥɨɢɡɩɪɢ  ɧɚɥɢɱ950
Ɋ ɩɬ

,,
.  

Ɋɨɪ — ɜɟɪɨɹɬɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɨɪɨɲɟɧɢɹ ɭɫɬɚɧɨɜɨɤ (ɪɟɡɟɪɜɭɚɪɨɜ): 

⎩⎨
⎧

−
−=

ɧɢɹ;ɬɟɦɵ ɨɪɨɲɟɬɫɬɜɢɢ ɫɢɫ ɩɪɢ  ɨɬɫɭ0

 ɨɪɨɲɟɧɢɹɢɢ ɫɢɫɬɟɦɵɩɪɢ  ɧɚɥɢɱ950
Ɋɨɪ

,,
 

Ɋɨɩ — ɜɟɪɨɹɬɧɨɫɬɶ ɭɫɩɟɯɚ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱɢ ɨɩɟɪɚɬɢɜɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɩɨɠɚɪɧɨɣ 

ɨɯɪɚɧɵ, ɩɪɢɛɵɜɚɸɳɢɦɢ ɤ ɦɟɫɬɭ ɚɜɚɪɢɢ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ ( ) ( )pɩɪɩɪɫɩɭpɩɪɫɩɭɨɩ ttɊɊPttɊɊɊ ≤+≤= '.... ,                         (ɗ.16)  

ɝɞɟ Ɋɭ.ɩ.ɫ — ɜɟɪɨɹɬɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ; 

ɫɩɭɫɩɭ P1P .... −= ; 

Ɋɩɪ — ɜɟɪɨɹɬɧɨɫɬɶ ɜɵɡɨɜɚ ɩɟɪɫɨɧɚɥɨɦ ɚɜɚɪɢɣɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ: 

⎪⎩
⎪⎨
⎧

−
−
−

=
ɨɬɵ;ɟɠɢɦɟ  ɪɚɛɦɟɧɧɨɦ   ɪ ɩɪɢ ɬɪɟɯɫ0

ɵ,ɢɦɟ  ɪɚɛɨɬɟɧɧɨɦ  ɪɟɠɩɪɢ  ɞɜɭɫɦ67,0

ɵ ,ɢɦɟ  ɪɚɛɨɬɦɟɧɧɨɦ ɪɟɠɩɪɢ  ɨɞɧɨɫ33,0

Ɋɩɪ  

tɪ —ɪɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ ɧɚ ɛɥɢɡɥɟɠɚɳɢɣ ɪɟɡɟɪɜɭɚɪ ɞɨ 
ɟɝɨ ɪɚɡɪɭɲɟɧɢɹ, ɦɢɧ; 

tɩɪ — ɜɪɟɦɹ ɩɪɢɛɵɬɢɹ ɨɩɟɪɚɬɢɜɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɤ ɦɟɫɬɭ ɩɨɠɚɪɚ, ɦɢɧ; ( )pɩɪ ttɊ ≤  — ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɢɛɵɬɢɹ ɨɩɟɪɚɬɢɜɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ ɡɚ 
ɜɪɟɦɹ, ɦɟɧɶɲɟɟ ɪɚɫɱɟɬɧɨɝɨ ɜɪɟɦɟɧɢ ɪɚɡɪɭɲɟɧɢɹ ɛɥɢɡɥɟɠɚɳɟɝɨ ɪɟɡɟɪɜɭɚɪɚ. 
ȼɟɪɨɹɬɧɨɫɬɶ Ɋɡ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ ɛɥɚɝɨɞɚɪɹ ɷɮɮɟɤɬɢɜɧɵɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ 

ɦɟɪɨɩɪɢɹɬɢɹɦ ɢɥɢ ɩɨ ɩɨɝɨɞɧɵɦ ɭɫɥɨɜɢɹɦ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

ɦɝɜɚ

ɜɧ
ɡ

NN

N
Ɋ −=

.

. ,                    (ɗ.17) 

ɝɞɟ Nɧ.ɜ — ɱɢɫɥɨ ɚɜɚɪɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɧɟ ɩɪɨɢɡɨɲɥɨ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ. 



ɗ.4.6 ȼɟɪɨɹɬɧɨɫɬɶ Qɜ.ɩ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɩɪɨɥɢɜɚ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ, ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɢ ɫ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɟɣ ɭɫɬɚɧɨɜɤɢ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

ɜɧɦɝɜɚ

ɩɜ
ɩɜ

NNN

N
Q

..

.
. −−= ,                                         (ɗ.18) 

ɝɞɟ Nɜ.ɩ — ɱɢɫɥɨ ɫɥɭɱɚɟɜ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɩɪɨɥɢɜɚ ɩɪɢ ɚɜɚɪɢɹɯ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɞɚɧɧɨɝɨ ɬɢɩɚ. 
ɗ.4.7 ȼɟɪɨɹɬɧɨɫɬɶ Qc.ɨ ɨ ɫɝɨɪɚɧɢɹ ɨɛɥɚɤɚ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɨɛɪɚɡɨɜɚɜɲɟɣɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɜɵɛɪɨɫɚ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɚɪɟɧɢɹ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
(ɗ.19) 

ɝɞɟ Nc.ɨ — ɱɢɫɥɨ ɫɥɭɱɚɟɜ ɫɝɨɪɚɧɢɹ ɨɛɥɚɤɚ ɩɪɢ ɚɜɚɪɢɹɯ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɞɚɧɧɨɝɨ ɬɢɩɚ. 
ɗ.4.8 ȼɟɪɨɹɬɧɨɫɬɶ Qɫ.ɞ ɫɝɨɪɚɧɢɹ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɫ ɪɚɡɜɢɬɢɟɦ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 
ɩɜɜɧɦɝɜɚ

ɞɫ
ɞɫ

NNNN

N
Q

...

.
. −−−=                                                 (ɗ.20)' 

ɝɞɟ Nɫ.ɞ — ɱɢɫɥɨ ɫɥɭɱɚɟɜ ɫɝɨɪɚɧɢɹ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɫ ɪɚɡɜɢɬɢɟɦ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɩɪɢ ɚɜɚɪɢɹɯ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɞɚɧɧɨɝɨ ɬɢɩɚ. 
ɗ.4.9 ȿɫɥɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, 

ɜɯɨɞɹɳɢɯ ɜ ɮɨɪɦɭɥɵ (ɗ.1) — (ɗ.10), ɨɬɫɭɬɫɬɜɭɸɬ, ɜɟɪɨɹɬɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɥɢɱɧɵɯ 
ɫɰɟɧɚɪɢɟɜ ɚɜɚɪɢɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

Q (Ai) 
= Qɚɜ Q (Ai)ɫɬ,                                   (ɗ.21) 

ɝɞɟ Q (Ai)ɫɬ — ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɢ ɩɨ i-ɣ ɜɟɬɜɢ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ. 

Ⱦɥɹ ɋɍȽ, Q (Ai)ɫɬ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɬɚɛɥɢɰɟ ɗ.1. 

 

Ɍɚɛɥɢɰɚ ɗ.1— ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɜɟɪɨɹɬɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɫɰɟɧɚɪɢɟɜ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɢ ɫ 
ɜɵɛɪɨɫɨɦ ɋɍȽ 

 

ɋɰɟɧɚɪɢɣ ɚɜɚɪɢɢ ȼɟɪɨɹɬɧɨɫɬɶ ɋɰɟɧɚɪɢɣ ɚɜɚɪɢɢ ȼɟɪɨɹɬɧɨɫɬ
ɶ 

Ɏɚɤɟɥ  
Ɉɝɧɟɧɧɵɣ ɲɚɪ  
Ƚɨɪɟɧɢɟ ɩɪɨɥɢɜɚ  
ɋɝɨɪɚɧɢɟ ɨɛɥɚɤɚ

0,0574  

0,7039  

0,0287  

0,1689

ɋɝɨɪɚɧɢɟ ɫ ɪɚɡɜɢɬɢɟɦ 

ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ  
Ȼɟɡ ɝɨɪɟɧɢɹ  
ɂɬɨɝɨ

 

0,0119  

0,0292  

1 

 

3.5 Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɚɪɢɚɧɬɚ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɪɨɜɨɞɹɬ ɪɚɫɱɟɬɵ ɩɨɪɚɠɚɸɳɢɯ ɮɚɤɬɨɪɨɜ 
(ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɢ 

ɢɦɩɭɥɶɫ ɜɨɥɧɵ ɞɚɜɥɟɧɢɹ) ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɩɪɢɥɨɠɟɧɢɹɯ ȼ, Ⱦ, ȿ. 

ȼɵɱɢɫɥɟɧɢɹ ɩɪɨɜɨɞɹɬ ɞɥɹ ɡɚɞɚɧɧɵɯ ɪɚɫɫɬɨɹɧɢɣ ɨɬ ɦɟɫɬɚ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɚɜɚɪɢɢ. Ʉɨɥɢɱɟɫɬɜɨ 
ɜɟɳɟɫɬɜɚ, ɩɪɢɧɢɦɚɸɳɟɝɨ ɭɱɚɫɬɢɟ ɜ ɫɨɡɞɚɧɢɢ ɩɨɪɚɠɚɸɳɢɯ ɮɚɤɬɨɪɨɜ, ɨɰɟɧɢɜɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɪɚɫɱɟɬɧɵɦ ɜɚɪɢɚɧɬɨɦ ɚɜɚɪɢɢ. 

3.6 ɍɫɥɨɜɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ 
iɩQ  ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ, ɪɚɡɜɢɜɚɟɦɵɦ 

ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨɩɚɪɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ, ɧɚ ɪɚɫɫɬɨɹɧɢɢ r ɨɬ ɷɩɢɰɟɧɬɪɚ ɪɚɫɫɱɢɬɵɜɚɸɬ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

- ɜɵɱɢɫɥɹɸɬɫɹ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ∆p ɢ ɢɦɩɭɥɶɫ i ɩɨ ɦɟɬɨɞɚɦ, ɨɩɢɫɚɧɧɵɦ ɜ ɩɪɢɥɨɠɟɧɢɢ ȿ; 

- ɢɫɯɨɞɹ ɢɡ ɡɧɚɱɟɧɢɣ ∆p ɢ i, ɜɵɱɢɫɥɹɸɬ ɡɧɚɱɟɧɢɟ «ɩɪɨɛɢɬ» — ɮɭɧɤɰɢɢ Ɋr ɩɨ ɮɨɪɦɭɥɟ 
Pr = 5 - 0,26 ln (V),                                     (ɗ.22) 

ɝɞɟ 
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⎞⎜⎜⎝

⎛
∆=                                         (ɗ.23) 

∆p  — ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ. ɉɚ; 
i — ɢɦɩɭɥɶɫ ɜɨɥɧɵ ɞɚɜɥɟɧɢɹ. ɉɚ · ɫ; 
- ɫ ɩɨɦɨɳɶɸ ɬɚɛɥɢɰɵ ɗ.2 ɨɩɪɟɞɟɥɹɸɬ ɭɫɥɨɜɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ. 
Ɍɚɛɥɢɰɚ ɗ.2 — Ɂɧɚɱɟɧɢɹ ɭɫɥɨɜɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Ɋr 

ɍɫɥɨɜɧɚɹ 
ɜɟɪɨɹɬɧɨ
ɫɬɶ 

ɩɨɪɚɠɟɧ
ɢɹ, % 

Ɋr 

 0 1 2 3 4 5 6 7 8 9 



0 - 2,67 2,95 3,12 3,25 3,36 3,45 3,52 3,59 3,66 

10 3,72 3,77 3,82 3,90 3,92 3,96 4,01 4,05 4,08 4,12 

20 4,16 4,19 4,23 4,26 4,29 4,33 4,36 4,39 4,42 4,45 

30 4,48 4,50 4,53 4,56 4,59 4,61 4,64 4,67 4,69 4,72 

40 4,75 4,77 4,80 4,82 4,85 4,87 4,90 4,92 4,95 4,97 

50 5,00 5,03 5,05 5,08 5,10 5,13 5,15 5,18 5,20 5,23 

60 5,25 5,28 5,31 5,33 5,36 5,39 5,41 5,44 5,47 5,50 

70 5,52 5,55 5,58 5,61 5,64 5,67 5,71 5,74 5,77 5,81 

80 5,84 5,88 5,92 5,95 5,99 6,04 6,08 6,13 6,18 6,23 

90 6,28 6,34 6,41 6,48 6,55 6,64 6,75 6,88 7,05 7,33 

— 0,00 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 

99 7,33 7,37 7,41 7,46 7,51 7,58 7,65 7,75 7,88 8,09 

 

ɗ.7 ɍɫɥɨɜɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ ɬɟɩɥɨɜɵɦ ɢɡɥɭɱɟɧɢɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɚ) ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ Ɋr ɩɨ ɮɨɪɦɭɥɟ 
Ɋr = -14,9 + 2,56 ln (t q1,33),                                   (ɗ.24) 

ɝɞɟ t — ɷɮɮɟɤɬɢɜɧɨɟ ɜɪɟɦɹ ɷɤɫɩɨɡɢɰɢɢ, ɫ; 
q — ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɤȼɬ/ɦ2.  

t ɨɩɪɟɞɟɥɹɸɬ: 
1) ɞɥɹ ɩɨɠɚɪɨɜ ɩɪɨɥɢɜɨɜ Ʌȼɀ, Ƚɀ ɢ ɬɜɟɪɞɵɯ ɦɚɬɟɪɢɚɥɨɜ 
t = tɨ + x/v,                                           (ɗ.25) 

ɝɞɟ tɨ — ɯɚɪɚɤɬɟɪɧɨɟ ɜɪɟɦɹ ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɠɚɪɚ, ɫ (ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ t = 5 ɫ); 
ɯ — ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɱɟɥɨɜɟɤɚ ɞɨ ɡɨɧɵ (ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ 

ɢɡɥɭɱɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 4 ɤȼɬ/ɦ2), ɦ; 

v — ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɱɟɥɨɜɟɤɚ, ɦ/ɫ (ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ v = 5/ɫ); 
2) ɞɥɹ ɜɨɡɞɟɣɫɬɜɢɹ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ» — ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɥɨɠɟɧɢɟɦ Ⱦ; 

6) ɫ ɩɨɦɨɳɶɸ ɬɚɛɥɢɰɵ ɗ.2 ɨɩɪɟɞɟɥɹɸɬ ɭɫɥɨɜɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ 
iɩQ  ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ 

ɬɟɩɥɨɜɵɦ ɢɡɥɭɱɟɧɢɟɦ. 

ɗ.8 ɂɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ R, ɝɨɞ-1, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

∑== n

1i
iɩ AQQR

i
)( ,                          (ɗ.26) 

ɝɞɟ 
iɩQ  — ɭɫɥɨɜɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ i-ɣ ɜɟɬɜɢ ɥɨɝɢɱɟɫɤɨɣ 

ɫɯɟɦɵ; 

Q(A,) — ɜɟɪɨɹɬɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ i -ɣ ɜɟɬɜɢ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ, ɝɨɞ-1; 

ɩ — ɱɢɫɥɨ ɜɟɬɜɟɣ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ. 

ぢëó½ñë — Ɋɚɫɱɟɬ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɢɫɤɚ ɩɪɢ ɜɵɛɪɨɫɟ ɩɪɨɩɚɧɚ ɢɡ ɲɚɪɨɜɨɝɨ ɪɟɡɟɪɜɭɚɪɚ. 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
Ɋɟɡɟɪɜɭɚɪ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɫɤɥɚɞɚ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɢ ɢɦɟɟɬ 

ɨɛɴɟɦ 600 ɦ3. Ɍɟɦɩɟɪɚɬɭɪɚ 20 °ɋ. ɉɥɨɬɧɨɫɬɶ ɫɠɢɠɟɧɧɨɝɨ ɩɪɨɩɚɧɚ 530 ɤɝ/ɦ3. ɋɬɟɩɟɧɶ 
ɡɚɩɨɥɧɟɧɢɹ ɪɟɡɟɪɜɭɚɪɚ 80 % (ɩɨ ɨɛɴɟɦɭ). ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɪɨɩɚɧɚ 4,6 · 107 Ⱦɠ/ɤɝ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɪɟɡɟɪɜɭɚɪɚ ɞɨ ɱɟɥɨɜɟɤɚ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɸɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ, 
ɫɨɫɬɚɜɥɹɟɬ 500 ɦ. Ⱥɧɚɥɢɡ ɫɬɚɬɢɫɬɢɤɢ ɚɜɚɪɢɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɜɵɛɪɨɫɚ ɩɪɨɩɚɧɚ ɢɡ 
ɪɟɡɟɪɜɭɚɪɚ ɫɨɫɬɚɜɥɹɟɬ 1 · 10-3 ɝɨɞ-1. 

Ɋɚɫɱɟɬ 
ȼɵɩɨɥɧɢɦ ɨɰɟɧɤɭ ɜɟɪɨɹɬɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɢ ɩɨ ɬɚɛɥɢɰɟ ɗ.1 ɢ ɮɨɪɦɭɥɟ (ɗ.21). 

ȼɟɪɨɹɬɧɨɫɬɶ ɫɝɨɪɚɧɢɹ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɨɬɤɪɵɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɜɨɥɧɵ 

ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ (Ⱥ9) 

Qɫ.ɞ = 1 · 10-3 · 0,0119 = 1,19 · 10-5 ɝɨɞ -1.  

ȼɟɪɨɹɬɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ» (Ⱥ3): 

Qɨ.ɲ = 1 · 10-3 · 0,7039 = 7,039 · 10-4 ɝɨɞ -1.  

ȼɟɪɨɹɬɧɨɫɬɶ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɩɪɨɥɢɜɚ (Ⱥ5): 

Qɜ.ɩ = 1 · 10-3 · 0,0287 = 2,87 · 10-5 ɝɨɞ -1. 

ȼɟɪɨɹɬɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɢ ɜ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦɢ 0. 

Ɉɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɹ ɩɨɪɚɠɚɸɳɢɯ ɮɚɤɬɨɪɨɜ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ 
ɩɪɢɥɨɠɟɧɢɹɯ ȼ, Ⱦ, ȿ. 

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ, ɜɵɩɨɥɧɟɧɧɵɦ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɩɪɢɦɟɪɚɯ ɩɪɢɥɨɠɟɧɢɣ Ⱦ, ȿ, ɢɡɛɵɬɨɱɧɨɟ 



ɞɚɜɥɟɧɢɟ ∆ɪ ɢ ɢɦɩɭɥɶɫ i ɜɨɥɧɵ ɞɚɜɥɟɧɢɹ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɨɬ «ɨɝɧɟɧɧɨɝɨ 
ɲɚɪɚ» qɨ.ɲ  ɢ ɜɪɟɦɹ ɟɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ts ɧɚ ɪɚɫɫɬɨɹɧɢɢ 500 ɦ ɫɨɫɬɚɜɥɹɸɬ ∆ɪ = 16,2 ɤɉɚ, i = 1000 ɉɚ · ɫ; qɨ.ɲ = 12,9 ɤȼɬ/ɦ2, ts = 40 ɫ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɥɨɠɟɧɢɟɦ ȼ ɡɧɚɱɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɨɬ ɩɨɠɚɪɚ 

ɩɪɨɥɢɜɚ ɩɪɨɩɚɧɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 500 ɦ ɫɨɫɬɚɜɥɹɟɬ 
qɩ = 0,7 ɤȼɬ/ɦ2. 

Ⱦɥɹ ɩɪɢɜɟɞɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɨɪɚɠɚɸɳɢɯ ɮɚɤɬɨɪɨɜ ɩɨ ɮɨɪɦɭɥɚɦ (ɗ.22) ɢ (ɗ.24) ɨɩɪɟɞɟɥɹɟɦ 

ɡɧɚɱɟɧɢɹ «ɩɪɨɛɢɬ» — ɮɭɧɤɰɢɢ Ɋr, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɫɬɚɜɥɹɸɬ 
.;,;, .. 0Ɋ283Ɋ834P ɩ

r
ɲɨ

r
ɞɫ

r ===  

Ⱦɥɹ ɭɤɚɡɚɧɧɵɯ ɡɧɚɱɟɧɢɣ «ɩɪɨɛɢɬ» — ɮɭɧɤɰɢɢ ɩɨ ɬɚɛɥɢɰɟ ɗ.2 ɭɫɥɨɜɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ 
ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ ɩɨɪɚɠɚɸɳɢɦɢ ɮɚɤɬɨɪɚɦɢ ɪɚɜɧɚ: 

.;,;, .. 0Q040Q430Q ɩ
ɩ

ɲɨ
ɩ

ɞɫ
ɩ ===  

ɉɨ ɮɨɪɦɭɥɟ (ɗ.26) ɨɩɪɟɞɟɥɹɟɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ: 
R = 4,3 · 10-1 · 1,19 · 10-5 + 4,0 · 10-2 · 7,039 · 10-4 = 3,3 · 10-5 ɝɨɞ -1. 

 

ɉɊИɅɈɀȿɇИȿ ɘ 

 (ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 
 

ぜぎどだが だぴぎぞとご でだぴごんずぽぞだゎだ づごでとん がずé ぞんづばぐぞぼび 

どぎびぞだずだゎごぶぎでとごび ばでどんぞだゑだと 

 

ɘ.1 ɇɚɫɬɨɹɳɢɣ ɦɟɬɨɞ ɩɪɢɦɟɧɢɦ ɞɥɹ ɪɚɫɱɟɬɚ ɫɨɰɢɚɥɶɧɨɝɨ ɪɢɫɤɚ (ɞɚɥɟɟ — ɪɢɫɤɚ) ɧɚ 
ɧɚɪɭɠɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɬɚɤɢɯ ɩɨɪɚɠɚɸɳɢɯ ɮɚɤɬɨɪɨɜ, ɤɚɤ 
ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨɩɚɪɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ, ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ. 
ɘ.2 Ɉɰɟɧɤɭ ɪɢɫɤɚ ɩɪɨɜɨɞɹɬ ɧɚ ɨɫɧɨɜɟ ɩɨɫɬɪɨɟɧɢɹ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ, ɜ ɤɨɬɨɪɨɣ 

ɭɱɢɬɵɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɢɧɢɰɢɢɪɭɸɳɢɟ ɫɨɛɵɬɢɹ ɢ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɢɯ ɪɚɡɜɢɬɢɹ. ɉɪɢɦɟɪ 
ɩɨɫɬɪɨɟɧɢɹ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɪɢɜɟɞɟɧ ɜ ɪɚɡɞɟɥɟ ɗ.2. 

ɘ.3 Ɋɚɫɫɱɢɬɵɜɚɸɬ ɜɟɪɨɹɬɧɨɫɬɢ Q(Ai) ɪɟɚɥɢɡɚɰɢɢ ɤɚɠɞɨɣ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɟɬɜɟɣ 

ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬ ɫɨɨɬɧɨɲɟɧɢɹ (ɗ.1) — (ɗ.10), ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɪɚɡɞɟɥɚɯ 
ɗ.3 ɢ ɗ.4 ɩɪɢɥɨɠɟɧɢɹ ɗ. 

ɘ.4 ȿɫɥɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, 
ɜɯɨɞɹɳɢɯ ɜ ɮɨɪɦɭɥɵ (ɗ.1) — (ɗ.10), ɨɬɫɭɬɫɬɜɭɸɬ, ɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɥɢɱɧɵɯ 
ɫɰɟɧɚɪɢɟɜ ɚɜɚɪɢɢ ɨɩɪɟɞɟɥɹɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɗ.4.9. 

ɘ.5 Ⱦɥɹ ɤɚɠɞɨɣ ɜɟɬɜɢ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɪɨɜɨɞɹɬ ɪɚɫɱɟɬɵ ɡɧɚɱɟɧɢɣ ɩɨɪɚɠɚɸɳɢɯ ɮɚɤɬɨɪɨɜ 
(ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɢ 

ɢɦɩɭɥɶɫ ɜɨɥɧɵ ɞɚɜɥɟɧɢɹ) ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɩɪɢɥɨɠɟɧɢɹɯ ȼ, Ⱦ, ȿ. 

ȼɵɱɢɫɥɟɧɢɹ ɩɪɨɜɨɞɹɬ ɞɥɹ ɡɚɞɚɧɧɵɯ ɪɚɫɫɬɨɹɧɢɣ ɨɬ ɦɟɫɬɚ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɚɜɚɪɢɢ. Ʉɨɥɢɱɟɫɬɜɨ 
ɜɟɳɟɫɬɜɚ, ɩɪɢɧɢɦɚɸɳɟɝɨ ɭɱɚɫɬɢɟ ɜ ɫɨɡɞɚɧɢɢ ɩɨɪɚɠɚɸɳɢɯ ɮɚɤɬɨɪɨɜ, ɨɰɟɧɢɜɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɪɚɫɱɟɬɧɵɦ ɜɚɪɢɚɧɬɨɦ ɚɜɚɪɢɢ. 

ɘ.6 Ɉɩɪɟɞɟɥɹɸɬ ɭɫɥɨɜɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ 
iɩQ  ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ 

ri-ɣ ɨɬ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ i-ɣ ɜɟɬɜɢ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ. Ɉɩɪɟɞɟɥɟɧɢɹ ɩɪɨɜɨɞɹɬ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɞɟɥɚɦɢ ɗ.6 ɢ ɗ.7. ɋɬɪɨɹɬ ɝɪɚɮɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ 

iɩQ  = f(r). 

ɘ.7 ɇɚ ɝɟɧɟɪɚɥɶɧɨɦ ɩɥɚɧɟ ɩɪɟɞɩɪɢɹɬɢɹ ɜɨɤɪɭɝ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɬɪɨɹɬ ɡɨɧɵ ɩɨɪɚɠɟɧɢɹ, 
ɢ ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɷɬɢɯ ɡɨɧ ɨɩɪɟɞɟɥɹɸɬ: 

- ɫɪɟɞɧɢɟ (ɩɨ ɡɨɧɟ) ɭɫɥɨɜɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ 
jiɩQ

,
 , ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ (j — ɧɨɦɟɪ ɡɨɧɵ); 

- ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɢ. ɥɸɞɟɣ, ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞɹɳɢɯɫɹ ɜ j-ɣ ɡɨɧɟ.  
ɘ.8 ȼɵɱɢɫɥɹɸɬ ɨɠɢɞɚɟɦɨɟ ɱɢɫɥɨ Ni ɩɨɝɢɛɲɢɯ ɥɸɞɟɣ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ i-ɣ ɜɟɬɜɢ ɥɨɝɢɱɟɫɤɨɣ 

ɫɯɟɦɵ ɩɨ ɮɨɪɦɭɥɟ 

∑== k

1j
jɩi nQN

ji ,
,                                        (ɘ.1) 

ɝɞɟ k - ɱɢɫɥɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɡɨɧ ɩɨɪɚɠɟɧɢɹ, ɜɵɛɢɪɚɟɦɨɟ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɜɧɟ k-ɣ ɡɨɧɵ 

ɜɫɟ ɡɧɚɱɟɧɢɹ 

kiɩQ
,
≤ 1 · 10-2 ɝɨɞ -1, ɚ ɜ k-ɣ ɡɨɧɟ ɯɨɬɹ ɛɵ ɨɞɧɨ ɢɡ ɡɧɚɱɟɧɢɣ 

kiɩQ
,

> 1 · 10-2 ɝɨɞ -1.  

ɘ.9 ɋɨɰɢɚɥɶɧɵɣ ɪɢɫɤ S ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 



( )∑== l

1i
iAQS                                        (ɘ.2)  

ɝɞɟ l — ɱɢɫɥɨ ɜɟɬɜɟɣ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ, ɞɥɹ ɤɨɬɨɪɵɯ Ni ≥ N0 (N0 — ɨɠɢɞɚɟɦɨɟ ɱɢɫɥɨ 
ɩɨɝɢɛɲɢɯ ɥɸɞɟɣ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɨɰɟɧɢɜɚɟɬɫɹ ɫɨɰɢɚɥɶɧɵɣ ɪɢɫɤ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ N0 = 10). 

ȿɫɥɢ ɞɥɹ ɜɫɟɯ ɜɟɬɜɟɣ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ Ni < N0, ɬɨ ɪɚɫɫɦɚɬɪɢɜɚɸɬ 
ɩɨɩɚɪɧɵɟ ɫɨɱɟɬɚɧɢɹ ɜɟɬɜɟɣ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ (ɪɟɚɥɢɡɚɰɢɹ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɞɜɭɯ ɜɟɬɜɟɣ 

ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ), ɞɥɹ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
0iiii NNNN

2121
≥+=,                               (ɘ.3) 

ɉɪɢ ɷɬɨɦ Sr ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ ( ) ( )∑=
21

21
ii

iir AQAQS
,

,                                (ɘ.4) 

ɝɞɟ ( ) ( )
21 ii AQAQ ,  — ɜɟɪɨɹɬɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɜɟɬɜɟɣ i1 ɢ i2 ɞɟɪɟɜɚ ɫɨɛɵɬɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɮɨɪɦɭɥɟ (ɘ.4) ɫɭɦɦɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɹɬ ɩɨ ɜɫɟɦ ɩɚɪɚɦ ɜɟɬɜɟɣ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ, ɞɥɹ 
ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ (ɘ.Ɂ). 
ȿɫɥɢ ɧɢ ɞɥɹ ɨɞɧɨɣ ɩɚɪɵ ɜɟɬɜɟɣ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɭɫɥɨɜɢɟ (ɘ.Ɂ) ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ Sr 

ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ 0. 

ぢëó½ñë — Ɋɚɫɱɟɬ ɫɨɰɢɚɥɶɧɨɝɨ ɪɢɫɤɚ ɩɪɢ ɜɵɛɪɨɫɟ ɩɪɨɩɚɧɚ ɢɡ ɲɚɪɨɜɨɝɨ ɪɟɡɟɪɜɭɚɪɚ 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
Ɋɟɡɟɪɜɭɚɪ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɫɤɥɚɞɚ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɢ ɢɦɟɟɬ 

ɨɛɴɟɦ 600 ɦ3 (ɪɢɫɭɧɨɤ ɘ.1). Ɍɟɦɩɟɪɚɬɭɪɚ 20 °ɋ. ɉɥɨɬɧɨɫɬɶ ɫɠɢɠɟɧɧɨɝɨ ɩɪɨɩɚɧɚ 530 ɤɝ/ɦ3. 

ɋɬɟɩɟɧɶ ɡɚɩɨɥɧɟɧɢɹ ɪɟɡɟɪɜɭɚɪɚ 80 % (ɩɨ ɨɛɴɟɦɭ). ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɪɨɩɚɧɚ 4,6 · 107 

Ⱦɠ/ɤɝ. ɑɢɫɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɫɤɥɚɞ, — 15 ɱɟɥ. Ɋɟɠɢɦ ɪɚɛɨɬɵ — 

ɬɪɟɯɫɦɟɧɧɵɣ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɫɤɥɚɞɚ ɨɬ ɟɝɨ ɜɧɟɲɧɟɣ ɝɪɚɧɢɰɵ ɪɚɫɩɨɥɨɠɟɧɚ ɬɟɪɪɢɬɨɪɢɹ 
ɫɚɞɨɜɨ-ɞɚɱɧɵɯ ɭɱɚɫɬɤɨɜ ɫ ɩɥɨɬɧɨɫɬɶɸ ɡɚɫɟɥɟɧɢɹ 200 ɱɟɥ/ɤɦ2. Ⱦɚɥɟɟ ɧɚɯɨɞɢɬɫɹ ɠɢɥɚɹ ɡɨɧɚ ɫ 
ɩɥɨɬɧɨɫɬɶɸ ɡɚɫɟɥɟɧɢɹ 2000 ɱɟɥ/ɤɦ2 (ɪɢɫɭɧɨɤ ɘ.1). Ⱥɧɚɥɢɡ ɫɬɚɬɢɫɬɢɤɢ ɚɜɚɪɢɣ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɜɟɪɨɹɬɧɨɫɬɶ ɜɵɛɪɨɫɚ ɩɪɨɩɚɧɚ ɢɡ ɪɟɡɟɪɜɭɚɪɚ ɫɨɫɬɚɜɥɹɟɬ 1 · 10-3 ɝɨɞ-1. 

Ɋɚɫɱɟɬ 
ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ, ɜɵɩɨɥɧɟɧɧɵɦ ɜ ɤɨɧɬɪɨɥɶɧɨɦ ɩɪɢɦɟɪɟ ɩɪɢɥɨɠɟɧɢɹ ɗ, ɜɟɪɨɹɬɧɨɫɬɢ 

ɫɝɨɪɚɧɢɹ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɜɨɥɧɵ ɞɚɜɥɟɧɢɹ, ɨɛɪɚɡɨɜɚɧɢɹ «ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ» 

ɢ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɩɪɨɥɢɜɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɫɬɚɜɥɹɸɬ 
Qɫ.ɞ = 1,19 · 10-5 ɝɨɞ-1; Qɨ.ɲ = 7,039 · 10-4 ɝɨɞ-1; Qɜ.ɩ = 2,87 . 10-5 ɝɨɞ-l. 

ȼɟɪɨɹɬɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɢ ɩɨ ɨɫɬɚɥɶɧɵɦ ɜɚɪɢɚɧɬɚɦ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦɢ 0. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɥɨɠɟɧɢɹɦɢ ȼ, Ⱦ, ȿ ɪɚɫɫɱɢɬɵɜɚɟɦ ɡɧɚɱɟɧɢɹ ɩɨɪɚɠɚɸɳɢɯ ɮɚɤɬɨɪɨɜ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦ ɜɚɪɢɚɧɬɚɦ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ, ɢ ɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɯ 
ɜɟɪɨɹɬɧɨɫɬɟɣ ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ 

iɩQ (ɫɨɝɥɚɫɧɨ ɩɪɢɥɨɠɟɧɢɸ ɗ) ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ 
ɚɜɚɪɢɣɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ.  
ȼɵɛɢɪɚɟɦ ɪɚɫɫɬɨɹɧɢɹ ɨɬ 100 ɞɨ 1000 ɦ ɱɟɪɟɡ ɤɚɠɞɵɟ 100 ɦ.  

ȼɵɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
iɩQ  ɧɚɧɨɫɢɦ ɧɚ ɝɪɚɮɢɤ (ɪɢɫɭɧɨɤ ɘ.2). 

ɉɪɨɢɡɜɨɞɢɦ ɪɚɡɞɟɥɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɧɚ ɡɨɧɵ ɩɨɪɚɠɟɧɢɹ.  
ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɟɫɬɢ ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɬɪɢ ɡɨɧɵ — Ⱥ, Ȼ, ȼ, ɚ ɢɦɟɧɧɨ: 
- ɡɨɧɚ Ⱥ — ɬɟɪɪɢɬɨɪɢɹ ɫɤɥɚɞɚ (ɤɨɥɢɱɟɫɬɜɨ ɱɟɥɨɜɟɤ, ɩɨɫɬɨɹɧɧɨ ɩɪɟɛɵɜɚɸɳɢɯ ɜ ɡɨɧɟ Ⱥ, — 

nA=15/3 = 5 ɱɟɥɨɜɟɤ); 
- ɡɨɧɚ Ȼ — ɬɟɪɪɢɬɨɪɢɹ, ɡɚɧɢɦɚɟɦɚɹ ɫɚɞɨɜɨ-ɞɚɱɧɵɦɢ ɭɱɚɫɬɤɚɦɢ [ɤɨɥɢɱɟɫɬɜɨ ɱɟɥɨɜɟɤ, 

ɩɨɫɬɨɹɧɧɨ ɩɪɟɛɵɜɚɸɳɢɯ ɜ ɡɨɧɟ Ȼ, — nȻ = ρȻ S, (ρȻ — ɩɥɨɬɧɨɫɬɶ ɡɚɫɟɥɟɧɢɹ, S — ɩɥɨɳɚɞɶ, 
ɡɚɧɢɦɚɟɦɚɹ ɫɚɞɨɜɨ-ɞɚɱɧɵɦɢ ɭɱɚɫɬɤɚɦɢ)]; 



 
Ɋɢɫɭɧɨɤ ɘ. 1 — ɋɯɟɦɚ ɬɟɪɪɢɬɨɪɢɢ ɫɤɥɚɞɚ ɢ ɩɪɢɥɟɝɚɸɳɟɣ ɤ ɧɟɦɭ ɦɟɫɬɧɨɫɬɢ



 

 

- ɡɨɧɚ ȼ — ɬɟɪɪɢɬɨɪɢɹ, ɡɚɧɢɦɚɟɦɚɹ ɠɢɥɨɣ ɡɨɧɨɣ (ɤɨɥɢɱɟɫɬɜɨ ɱɟɥɨɜɟɤ, ɩɨɫɬɨɹɧɧɨ 
ɩɪɟɛɵɜɚɸɳɢɯ ɜ ɡɨɧɟ ȼ, — nB = ρB S, (ρB — ɩɥɨɬɧɨɫɬɶ ɡɚɫɟɥɟɧɢɹ, S— ɩɥɨɳɚɞɶ ɠɢɥɨɣ ɡɨɧɵ, nȻ, nB 

— ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ ɘ.1)]. 

 

Ɍɚɛɥɢɰɚ ɘ.1— Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɰɢɚɥɶɧɨɝɨ ɪɢɫɤɚ 
 

Ɂɨɧɚ Ɋɚɫɫɬɨɹɧɢɟ ɨɬ 
ɪɟɡɟɪɜɭɚɪɚ, ɦ 

ɑɢɫɥɨ 
ɱɟɥɨɜɟɤ ɜ 
ɡɨɧɟ 

ɍɫɥɨɜɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ 

ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ (ɫɪɟɞɧɢɟ 
ɩɨ ɡɨɧɚɦ) 

Ɉɠɢɞɚɟɦɨɟ ɱɢɫɥɨ 
ɩɨɝɢɛɲɢɯ ɱɟɥɨɜɟɤ 

   ɞɫ
ɩQ . ·102 ɲɨ

ɩQ . ·102 ɩ
ɩQ  Nɫ.ɞ Nɨ.ɲ Nɩ 

Ⱥ I 300 5 92 97 0 5 5 0 

Ȼ II  

III 

IV  

V 

400  

500  

600  

700 

22  

28  

34  

40 

81  

51  

28  

14 

83  

19  

1  

0 

0  

0  

0  

0 

18  

14  

10  

6 

18  

5  

0  

0 

0  

0  

0  

0 

ȼ VI  

VII VIII 

800  

900  

1000 

480  

534  

596 

7  

3  

2 

0  

0  

0 

0  

0  

0 

34  

16  

12 

0  

0  

0 

0  

0  

0 

 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɬɨɱɧɨɫɬɢ ɪɚɫɱɟɬɚ ɪɚɡɞɟɥɹɟɦ ɬɟɪɪɢɬɨɪɢɸ ɡɨɧ Ȼ ɢ ȼ ɧɚ ɩɨɞɡɨɧɵ (ɫ II ɩɨ VIII), 

ɫɥɟɞɭɸɳɢɟ ɨɞɧɚ ɡɚ ɞɪɭɝɨɣ ɱɟɪɟɡ ɤɚɠɞɵɟ 100 ɦ (ɪɢɫɭɧɨɤ ɘ.2), ɢ ɨɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɥɸɞɟɣ nȻ, nȼ, 

ɩɨɫɬɨɹɧɧɨ ɩɪɟɛɵɜɚɸɳɢɯ ɜ ɷɬɢɯ ɩɨɞɡɨɧɚɯ (ɬɚɛɥɢɰɚ ɘ.1). 

ɋ ɩɨɦɨɳɶɸ ɝɪɚɮɢɤɚ (ɪɢɫɭɧɨɤ ɘ.2) ɢ ɮɨɪɦɭɥɵ (ɘ.1) ɨɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɢɟ ɩɨ ɩɨɞɡɨɧɚɦ I—

VIII ɭɫɥɨɜɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ ( ɞɫ
ɩQ . , ɲɨ

ɩQ . , ɩ
ɩQ ) ɢ ɨɠɢɞɚɟɦɨɟ ɱɢɫɥɨ ɩɨɝɢɛɲɢɯ 

ɥɸɞɟɣ Ni ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ (ɞɥɹ ɩɨɞɡɨɧɵ I 

ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɜɨɞɹɬ ɩɨ ɜɧɟɲɧɟɣ ɝɪɚɧɢɰɟ ɡɨɧɵ). Ɋɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
ɘ.1. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ (ɘ.2) ɨɩɪɟɞɟɥɹɟɦ ɫɨɰɢɚɥɶɧɵɣ 

ɪɢɫɤ 
S = 1,19 · 10-5 + 7,039 · 10-4 = 7,2 · 10-4 . 

 



 
1 — ɩɨɠɚɪ ɩɪɨɥɢɜɚ; 2 — «ɨɝɧɟɧɧɵɣ ɲɚɪ»; 3 — ɫɝɨɪɚɧɢɟ ɫ ɪɚɡɜɢɬɢɟɦ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ; 

4 — ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ 
iɩQ  = 1 · 10-2 ɝɨɞ -1 

Ɋɢɫɭɧɨɤ ɘ.2 — Ɂɚɜɢɫɢɦɨɫɬɶ ɭɫɥɨɜɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ 
iɩQ  ɧɚ ɪɚɡɥɢɱɧɵɯ 

ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ ɪɟɡɟɪɜɭɚɪɚ 
 

ɉɊИɅɈɀȿɇИȿ ə 

 

ゐごゐずごだゎづんぱごé 

 

[1] ɋɇɢɉ 2.01.02—85 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɨɪɦɵ  
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[4] ɋɇɢɉ 2.04.09—84 ɉɨɠɚɪɧɚɹ ɚɜɬɨɦɚɬɢɤɚ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ  

[5] ɋɇɢɉ 2.11.03—93 ɋɤɥɚɞɵ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɨɪɦɵ  

[6] ɇɉȻ 21—94 ɋɢɫɬɟɦɵ ɚɷɪɨɡɨɥɶɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ. ȼɪɟɦɟɧɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɭɪɨɜɟɧɶ ɩɨɠɚɪɧɨɣ 

ɨɩɚɫɧɨɫɬɢ, ɨɛɴɟɤɬ, ɩɨɪɨɝɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜ, ɚɜɚɪɢɹ 
 

ɋɨɞɟɪɠɚɧɢɟ 
1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
2 ɇɨɪɦɚɬɢɜɧɵɟ ɫɫɵɥɤɢ  

3 Ɉɩɪɟɞɟɥɟɧɢɹ 
4 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ  
5 Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ 

6 Ⱥɧɚɥɢɡ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 



7 ɉɨɪɹɞɨɤ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɨɬɥɢɱɧɵɯ ɨɬ 
ɩɪɨɰɟɫɫɨɜ ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ 

ɉɪɢɥɨɠɟɧɢɟ Ⱥ Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɪɚɡɜɢɜɚɟɦɨɝɨ ɩɪɢ ɫɝɨɪɚɧɢɢ 

ɝɚɡɨɩɚɪɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɜ ɩɨɦɟɳɟɧɢɢ 

ɉɪɢɥɨɠɟɧɢɟ Ȼ Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɪɚɡɦɟɪɨɜ ɡɨɧ, ɨɝɪɚɧɢɱɟɧɧɵɯ ɧɢɠɧɢɦ 

ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɦɩɪɟɞɟɥɨɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ (ɇɄɉɊ) ɝɚɡɨɜ ɢ ɩɚɪɨɜ  
ɉɪɢɥɨɠɟɧɢɟ ȼ Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɪɢ ɩɨɠɚɪɚɯ ɩɪɨɥɢɜɨɜ 

Ʌȼɀ ɢ Ƚɀ  

ɉɪɢɥɨɠɟɧɢɟ Ƚ Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɪɚɡɦɟɪɨɜ ɡɨɧ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɛɥɚɤɚ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɢ ɩɚɪɨɜ 
ɩɪɢ ɚɜɚɪɢɢ  

ɉɪɢɥɨɠɟɧɢɟ Ⱦ Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɜɪɟɦɟɧɢ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 
«ɨɝɧɟɧɧɨɝɨ ɲɚɪɚ»  

ɉɪɢɥɨɠɟɧɢɟ ȿ Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɜɨɥɧɵ ɞɚɜɥɟɧɢɹ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨɩɚɪɨɜɨɡɞɭɲɧɵɯ 
ɫɦɟɫɟɣ ɜ ɨɬɤɪɵɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɉɪɢɥɨɠɟɧɢɟ ɀ Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɜɨɥɧɵ ɞɚɜɥɟɧɢɹ ɩɪɢ ɜɡɪɵɜɟ ɪɟɡɟɪɜɭɚɪɚ ɫ 

ɩɟɪɟɝɪɟɬɨɣ ɠɢɞɤɨɫɬɶɸ ɢɥɢ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɧɟɝɨ ɨɱɚɝɚ ɩɨɠɚɪɚ 
ɉɪɢɥɨɠɟɧɢɟ ɂ Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɢɫɩɚɪɟɧɢɹ ɝɨɪɸɱɢɯ ɧɟɧɚɝɪɟɬɵɯ ɠɢɞɤɨɫɬɟɣ ɢ 

ɫɠɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ 
ɉɪɢɥɨɠɟɧɢɟ Ʉ Ɇɟɬɨɞɵ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɨɠɚɪɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ɡɞɚɧɢɣ 

ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ  
ɉɪɢɥɨɠɟɧɢɟ Ʌ Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɬɪɟɛɭɟɦɨɝɨ ɩɪɟɞɟɥɚ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ  

ɉɪɢɥɨɠɟɧɢɟ Ɇ Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɪɚɡɦɟɪɚ ɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ  

ɉɪɢɥɨɠɟɧɢɟ ɇ Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɚɪɨɜɵɯ ɡɚɜɟɫ 
ɉɪɢɥɨɠɟɧɢɟ ɉ Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɮɥɟɝɦɚɬɢɡɢɪɭɸɳɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɮɥɟɝɦɚɬɢɡɚɰɢɹ ɜ 

ɩɨɦɟɳɟɧɢɹɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɚɯ) 
ɉɪɢɥɨɠɟɧɢɟ Ɋ ȼɵɛɨɪ ɪɚɡɦɟɪɨɜ ɨɝɧɟɝɚɫɹɳɢɯ ɤɚɧɚɥɨɜ ɨɝɧɟɩɪɟɝɪɚɞɢɬɟɥɟɣ 

ɉɪɢɥɨɠɟɧɢɟ ɋ ȼɨɞɹɧɨɟ ɨɪɨɲɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ  
ɉɪɢɥɨɠɟɧɢɟ Ɍ Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɛɟɡɨɩɚɫɧɨɣ ɩɥɨɳɚɞɢ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ 

ɉɪɢɥɨɠɟɧɢɟ ɍ Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɩɪɟɝɪɚɞɚɦ 

ɉɪɢɥɨɠɟɧɢɟ Ɏ Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɝɧɟɡɚɳɢɬɟ ɨɝɪɚɠɞɟɧɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  
ɉɪɢɥɨɠɟɧɢɟ ɏ Ɂɚɳɢɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɉɪɢɥɨɠɟɧɢɟ ɐ Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɪɟɞɫɬɜɚɦ ɩɨɠɚɪɧɨɣ ɫɜɹɡɢ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ 

ɉɪɢɥɨɠɟɧɢɟ ɒ Ɇɟɬɨɞ ɪɚɫɱɟɬɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢ ɫɨɰɢɚɥɶɧɨɝɨ ɪɢɫɤɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɡɞɚɧɢɣ 

ɉɪɢɥɨɠɟɧɢɟ ɗ Ɇɟɬɨɞ ɨɰɟɧɤɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɢɫɤɚ ɞɥɹ ɧɚɪɭɠɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɬɚɧɨɜɨɤ 
ɉɪɢɥɨɠɟɧɢɟ ɘ Ɇɟɬɨɞ ɨɰɟɧɤɢ ɫɨɰɢɚɥɶɧɨɝɨ ɪɢɫɤɚ ɞɥɹ ɧɚɪɭɠɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ  
ɉɪɢɥɨɠɟɧɢɟ ə Ȼɢɛɥɢɨɝɪɚɮɢɹ 
 

 


