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ɒԝԙԕɵɪɥɚɪ ɦɟɧ ɬɪɚɧɲɟɹɥɚɪ ɠɚɧɵɧɞɚ ɨɪɧɚɥɚɫɚɬɵɧ ɤɪɚɧɞɚɪɞɚԑɵ ɿɥɦɟɤɬɿԙ ɲɵԑɭɵ 
ɲԝԙԕɵɪ ɛԛɣɿɪɿɧɟɧ ɤɪɚɧɧɵԙ ɟԙ ɠɚԕɵɧ ɬɿɪɟɭɿɧɟ ɞɟɣɿɧɝɿ ɪԝԕɫɚɬ ɟɬɿɥɝɟɧ ɟԙ ɚɡ ɚɪɚɥɵԕɬɚԑɵ 
ɠɢɧɚԕɬɚɭ ɷɥɟɦɟɧɬɬɟɪɿɧɿԙ ɝɚɛɚɪɢɬɿ ɦɟɧ ɬɟɪɟԙɞɿɤ ɞɟԙɝɟɣɿ ɚɪԕɵɥɵ ɚɧɵԕɬɚɣɞɵ. Ɇɵɫɚɥɵ, 
ɬɪɚɩɟɰɢɹɥɵԕ ɬɪɚɧɲɟɹԑɚ ԕԝɛɵɪ ԛɡɛɟɥɟɪɿɧɟɧ ɝɚɡɞɵԕ ɠɟɥɿɥɟɪ ɬԧɫɟɭ ɤɟɡɿɧɞɟ 1, ɜ. ɫɭɪ. ɫԥɣɤɟɫ, 
ɿɥɦɟɤɬɿԙ ɲɵԑɭɵɧ ɦɵɧɚ ɮɨɪɦɭɥɚɦɟɧ ɚɧɵԕɬɚɣɞɵ 

              Lɤɪ =0,5(E+Ȼɤɪ)+dɜ +lɤ +lɛɟɡ,                                       
ɚɥ ɬɚɫɵɦɚɥɞɚɭ ԕԝɪɵɥԑɵɥɚɪɵɧɚɧ ɝɚɡɞɵԕ ɠɟɥɿɥɟɪ ɬԧɫɟɭ ԛɲɿɧ 1., ɝ. ɫɭɪ. ɫԥɣɤɟɫ ± ɦɵɧɚ 

ɮɨɪɦɭɥɚɦɟɧ 
Lɤɪ =0,5(E+Ȼɤɪ)+lɤ, 

ɟɫɟɩɬɟɣɞɿ, ɦԝɧɞɚԑɵ E ±  ɬɪɚɧɲɟɹ ɬԛɛɿɧɿԙ  ɟɧɿ, ɦ; /ɤɪ ± ɤɪɚɧ ɛɚɡɚɫɵɧɵԙ ɟɧɿ, ɦ; Gɜ ± 
ɬԧɫɟɥɟɬɿɧ ԕԝɛɵɪɥɚɪɵɧɵԙ ɫɵɪɬԕɵ ɞɢɚɦɟɬɪɿ, ɦ; Oɤ ± ɲԝԙԕɵɪɞɵԙ ɧɟɝɿɡɝɿ ɲɟɬɿ ɦɟɧ ɤɪɚɧɧɵԙ ɬɿɪɟɭ 
ɧԛɤɬɟɫɿɧɟ ɞɟɣɿɧɝɿ  ɪԝԕɫɚɬ ɟɬɿɥɟɬɿɧ ɟԙ ɤɿɲɿ ɚɪɚɥɵԕ, ɦ. 

1 ɤɟɫɬɟɫɿ ԔȿɠɁ ȱȱȱ-4-80 ɫԥɣɤɟɫ ԕɚɛɵɥɞɚɧɚɞɵ. 
1 ɤɟɫɬɟ. ɒԝԕɵɪɞɵԙ ɧɟɝɿɡɝɿ ɠɚԕɬɚɭɵɧɚɧ ɤɪɚɧɧɵԙ ɠɚԕɵɧ ɬɿɪɟɭɿɧɟ ɞɟɣɿɧɝɿ  ɪԝԕɫɚɬ ɟɬɿɥɟɬɿɧ ɟԙ ɚɡ 

ɚɪɚɥɵԕ  
Ɍɪɚɧɲɟɹ 

ɬɟɪɟɧɞɿɝɿ, ɦ 
Ɍɨɩɵɪɚԕ (ԛɣɝɟɧ ɟɦɟɫɬɿɤ) 

ԕԝɦɞɵԕ ɠԥɧɟ 
ԕɢɵɪɲɵԕ ɬɚɫ 

ԕԝɦɞɚԕɬɵԕ ɛɚɥɲɵԕɬɵ ɫɚɡɞɵ ɫɚɪɵ ԕԝɪԑɚԕ 
ɬɨɩɵɪɚԕ  

1 1,5 1,25 1,0 1,0 1,0 
2 3,0 2,4 2,0 1,5 2,0 
3 4,0 3,6 3,25 1,25 2,5 
4 5,0 4,4 4,0 3,0 3,0 
5 6,0 5,3 4,75 3,5 3,5 

 
Ԕɨɥɞɚɧɵɥԑɚɧ ԥɞɟɛɢɟɬɬɟɪ ɬɿɡɿɦɿ 

1. Ȼɟɪɿɤɛɚɟɜ Ɇ.Ʉ. ɀɢɧɚԕɬɚɭ ɬɟɯɧɨɥɨɝɢɹɫɵ ɠԥɧɟ ɞɚɣɵɧɞɵԕ ɠԝɦɵɫɬɚɪɵ (ɠɵɥɭɝɚɡɛɟɧ 
ɠɚɛɞɵԕɬɚɭ ɠԥɧɟ ɠɟɥɞɟɬɭ ɦɚɦɚɧɞɵԑɵɧɚ ɚɪɧɚɥԑɚɧ). ± Ⱥɫɬɚɧɚ: ȿԜɍ, 2018, 202 ɛ. 

2. Koryagin V.A., Berikbaev M.K. SU1288440-A. Carbon dioxide gas generator. http:// 
apps.webofknowledge.com/fullrecord.do?product=DIIDW&search 
mode=AdvancedSearch&qid=16&SID=D4rEyxzOwviciCpfiyg&page=1&doc=3&cacheurlF
romRightClick=no 

3. Berikbaev M.K., Sudachenko V.N. SU1253504-A. Hothouses carbon dioxide generator. 
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mode=AdvancedSearch&qid=16&SID=D4rEyxzOwviciCpfiyg&page=1&doc=4&cacheurlF
romRightClick=no 

4. Sudachenko V.N., Berikbaev M.K., SU1248555-A. Greenhouse carbon dioxide producer. 
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romRightClick=no 
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Ɇɚɝɢɫɬɪɚɧɬ ȿɇɍ ɢɦ. Ʌ.ɇ.Ƚɭɦɢɥɟɜɚ, Ⱥɫɬɚɧɚ, Ʉɚɡɚɯɫɬɚɧ 
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ - ɐɵɝɭɥɟɜ Ⱦ.ȼ. 

 
Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ɛɟɬɨɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɬɨɥɳɢɧɚ ɤɨɬɨɪɨɝɨ 

ɪɚɜɧɚ ɪɚɫɫɬɨɹɧɢɸ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨ ɧɚɱɚɥɚ ɚɪɦɚɬɭɪɧɵɯ ɱɚɫɬɟɣ. Ɉɫɧɨɜɧɨɟ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ 
ɡɚɳɢɬɧɨɝɨ ɛɟɬɨɧɧɨɝɨ ɫɥɨɹ ± ɩɪɟɞɨɯɪɚɧɟɧɢɟ ɚɪɦɚɬɭɪɵ ɨɬ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ 
ɜɧɟɲɧɟɣ ɫɪɟɞɵ ± ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ, ɧɚɝɪɟɜɚ, ɤɨɪɪɨɡɢɢ ɢ ɞɪ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɡɚɳɢɬɧɵɣ 
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ɫɥɨɣ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɚɪɦɚɬɭɪɵ ɜ ɛɟɬɨɧɟ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ 
ɠɟɥɟɡɚ ɢ ɛɟɬɨɧɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɨɞɜɟɪɝɚɸɬɫɹ ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ (ɪɢɫ.1), ɝɥɚɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ 
ɩɟɪɢɨɞɢɱɟɫɤɨɟ ɭɜɥɚɠɧɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɬɨɧɚ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɤɨɥɟɛɚɧɢɹ, ɤɨɬɨɪɵɟ 
ɩɪɢɜɨɞɹɬ ɤ ɩɨɫɬɟɩɟɧɧɨɦɭ ɪɚɡɪɭɲɟɧɢɸ ɡɚɳɢɬɧɨɝɨ ɛɟɬɨɧɧɨɝɨ ɫɥɨɹ. ȼ ɧɟɦ ɩɨɹɜɥɹɸɬɫɹ 
ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɬɪɟɳɢɧɵ ɢ ɨɬɫɥɨɟɧɢɹ, ɩɪɨɢɫɯɨɞɢɬ ɨɝɨɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɢ ɩɨɫɥɟɞɭɸɳɚɹ ɟɟ 
ɤɨɪɪɨɡɢɹ. ȼɫɟ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚɳɢɬɧɨɝɨ ɛɟɬɨɧɧɨɝɨ ɫɥɨɹ. 

 
Ɋɢɫ.1 - ɉɨɜɪɟɠɞɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 
ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɢɧɞɭɫɬɪɢɢ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɫɩɨɫɨɛɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɭɤɪɟɩɥɟɧɢɹ ɡɚɳɢɬɧɨɝɨ ɛɟɬɨɧɧɨɝɨ ɫɥɨɹ. 
- Ɉɲɬɭɤɚɬɭɪɢɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɥɨɬɧɵɦ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɦ 

ɪɚɫɬɜɨɪɨɦ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɧɚɧɟɫɟɧɢɟɦ ɬɪɟɳɢɧɨɫɬɨɣɤɨɝɨ ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ ɩɨɤɪɵɬɢɹ� 
- Ɉɛɟɬɨɧɢɪɨɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɰɟɦɟɧɬɧɵɦ ɢɥɢ ɩɨɥɢɦɟɪɧɵɦ ɛɟɬɨɧɨɦ, ɢɦɟɸɳɢɦ 

ɩɪɨɱɧɨɫɬɶ ɧɟ ɧɢɠɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 
- ɇɚɧɟɫɟɧɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɥɢɦɟɪɧɵɯ ɤɥɟɟɜɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
- Ɍɨɪɤɪɟɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 
ɉɟɪɜɵɟ ɬɪɢ ɫɩɨɫɨɛɚ ɩɨɡɜɨɥɹɸɬ ɷɮɮɟɤɬɢɜɧɨ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɡɚɳɢɬɧɨɝɨ 

ɫɥɨɹ, ɨɞɧɚɤɨ ɨɧɢ ɩɪɢɦɟɧɢɦɵ ɜ ɫɥɭɱɚɟ ɦɚɥɵɯ ɨɛɴɟɦɚɯ ɪɚɛɨɬ, ɢ ɧɟ ɩɨɞɨɣɞɭɬ ɜ ɫɥɭɱɚɟ 
ɦɚɫɲɬɚɛɧɵɯ ɦɟɪɨɩɪɢɹɬɢɹɯ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ. 

ɇɚɢɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɢ ɛɵɫɬɪɵɦ ɞɥɹ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɪɚɛɨɬ (ɛɨɥɟɟ 2000 ɤɜ.ɦ.) 
ɫɩɨɫɨɛɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚɳɢɬɧɨɝɨ ɛɟɬɨɧɧɨɝɨ ɫɥɨɹ ɹɜɥɹɟɬɫɹ ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɟ (ɪɢɫ.2), 
ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɟ ɧɚɧɟɫɟɧɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɢɥɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɩɟɰɢɚɥɶɧɨɝɨ ɪɚɫɬɜɨɪɚ (ɛɟɬɨɧɧɚɹ, ɰɟɦɟɧɬɧɚɹ ɫɦɟɫɶ ɢ ɞɪ.). 
ɇɚɧɟɫɟɧɢɟ ɪɚɫɬɜɨɪɚ (ɬɨɪɤɪɟɬɚ) ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɫ ɩɨɦɨɳɶɸ ɰɟɦɟɧɬ-ɩɭɲɤɢ.  

ɉɪɨɰɟɫɫ ɧɚɪɚɳɢɜɚɧɢɹ ɫɥɨɹ ɬɨɪɤɪɟɬɛɟɬɨɧɚ ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ� 
- ɜ ɩɟɪɜɵɣ ɩɟɪɢɨɞ (ɢɫɱɢɫɥɹɟɬɫɹ ɦɢɥɥɢɫɟɤɭɧɞɚɦɢ) ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɹ ɫɦɟɫɶ ɨɬɫɤɚɤɢɜɚɟɬ 

ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ� ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɬɚɟɬɫɹ ɬɨɥɶɤɨ ɰɟɦɟɧɬɧɨɟ ɦɨɥɨɤɨ, ɤɨɬɨɪɨɟ ɨɛɪɚɡɭɟɬ 
ɤɥɟɹɳɢɣ ɫɥɨɣ� 

- ɜ ɫɥɟɞɭɸɳɟɟ ɦɝɧɨɜɟɧɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɬɚɟɬɫɹ ɫɚɦɵɣ ɦɟɥɤɢɣ ɡɚɩɨɥɧɢɬɟɥɶ, ɜɫɟ 
ɨɫɬɚɥɶɧɨɟ ɨɬɫɤɚɤɢɜɚɟɬ� 

- ɜ ɞɚɥɶɧɟɣɲɟɦ ɜɫɟ ɛɨɥɟɟ ɤɪɭɩɧɵɣ ɡɚɩɨɥɧɢɬɟɥɶ ɨɫɬɚɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɞɨ ɬɟɯ ɩɨɪ 
ɩɨɤɚ ɨɬɫɤɨɤ ɧɟ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ. 

 
Ɋɢɫ.2 - ɉɪɢɦɟɪɵ ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɹ. 
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Ɍɨɪɤɪɟɬɢɪɨɜɚɧɢɟ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɫ ɥɸɛɵɦɢ ɧɟɪɨɜɧɨɫɬɹɦɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɥɸɛɨɣ ɩɥɨɫɤɨɫɬɢ. Ƚɥɚɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɬɨɪɤɪɟɬɛɟɬɨɧɚ ɹɜɥɹɟɬɫɹ 
ɜɵɫɨɤɚɹ ɩɪɨɱɧɨɫɬɶ ɫɰɟɩɥɟɧɢɹ ɪɟɦɨɧɬɧɨɝɨ ɫɥɨɹ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɪɟɦɨɧɬɢɪɭɟɦɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ. ɉɨɥɭɱɚɟɦɵɣ ɩɨɫɥɟ ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɹ ɛɟɬɨɧɧɵɣ ɫɥɨɣ ɨɛɥɚɞɚɟɬ ɩɨɜɵɲɟɧɧɨɣ 
ɩɥɨɬɧɨɫɬɶɸ, ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɶɸ, ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶɸ ɢ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶɸ. 
ȼɚɠɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 

ɋɭɳɟɫɬɜɭɟɬ ɞɜɚ ɦɟɬɨɞɚ ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɹ ± ©ɦɨɤɪɨɟª ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɟ ɢ ©ɫɭɯɨɟª 
ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɟ. 

ɉɪɢ ©ɦɨɤɪɨɦª ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɢ (ɪɢɫ.3) ɫɦɟɫɶ ɰɟɦɟɧɬɚ, ɜɨɞɵ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɞɨɛɚɜɨɤ 
ɝɨɬɨɜɢɬɶɫɹ ɡɚɪɚɧɟɟ, ɚ ɭɠɟ ɡɚɬɟɦ ɱɟɪɟɡ ɬɪɚɧɫɩɨɪɬɢɪɨɜɨɱɧɵɣ ɲɥɚɧɝ ɩɨɞɚɟɬɫɹ ɧɚ 
ɪɟɦɨɧɬɢɪɭɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. ©Ɇɨɤɪɨɟª ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɟ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ 
ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ± ɨɞɧɨɪɨɞɧɵɣ ɫɨɫɬɚɜ ɛɟɬɨɧɚ, ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɜ ɬɟɫɧɨɦ 
ɩɨɦɟɳɟɧɢɢ, ɦɢɧɢɦɚɥɶɧɵɣ ɨɬɫɤɨɤ ɢ ɞɪ. 

ɋɩɟɰɢɚɥɶɧɵɟ ɞɨɛɚɜɤɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɱɟɬɵɪɟ ɤɚɬɟɝɨɪɢɢ� ɭɫɤɨɪɢɬɟɥɢ, 
ɜɨɡɞɭɯɨɜɨɜɥɟɤɚɸɳɢɟ ɪɟɚɝɟɧɬɵ, ɡɚɦɟɞɥɢɬɟɥɢ ɢ ɢɡɦɟɥɶɱɟɧɧɵɟ ɢɧɟɪɬɧɵɟ ɢɥɢ ɚɤɬɢɜɧɵɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɟɚɝɟɧɬɵ. Ɉɞɧɚɤɨ, ɩɨɫɤɨɥɶɤɭ ɩɨɫɥɟɞɧɢɟ ɬɪɢ ɤɚɬɟɝɨɪɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɬɟɯ 
ɠɟ ɫɚɦɵɯ ɰɟɥɹɯ ɱɬɨ ɢ ɜ ɨɛɵɱɧɨɦ ɛɟɬɨɧɟ, ɦɵ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɢɦɟɧɧɨ ɭɫɤɨɪɢɬɟɥɢ.  

Ɉɛɵɱɧɨ ɷɬɨ ɳɟɥɨɱɢ, CaCl ɢ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ. ɏɢɦɢɱɟɫɤɢɟ ɫɨɫɬɚɜ ɜɤɥɸɱɚɟɬ ɜ 
ɫɟɛɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɚɥɸɦɢɧɚɬ ɧɚɬɪɢɹ, ɝɢɞɪɨɤɫɢɞ ɥɢɛɨ ɤɚɪɛɨɧɚɬ ɧɚɬɪɢɹ ɢɥɢ ɤɚɥɶɰɢɹ, 
ɬɪɢɷɬɚɧɨɥɚɦɢɧ, ɫɭɥɶɮɚɬ ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ ɢ ɮɬɨɪɢɫɬɵɣ ɧɚɬɪɢɣ. 

Ⱦɨɡɵ ɞɨɛɚɜɨɤ ɩɨɪɨɲɤɨɨɛɪɚɡɧɨɝɨ ɭɫɤɨɪɢɬɟɥɹ ɫɨɫɬɚɜɥɹɸɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 2-�% ɦɚɫɫɵ 
ɰɟɦɟɧɬɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɯɢɦɢɱɟɫɤɨɝɨ ɪɟɚɝɟɧɬɚ. 

ȼɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɦɨɤɪɨɝɨ ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɞɟɣɫɬɜɢɹɦɢ� 
- ɚɞɝɟɡɢɹ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ± ɩɭɬɟɦ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɧɚɧɟɫɟɧɢɹ ɤɥɟɹɳɟɝɨ ɫɥɨɹ� 
- ɧɚɧɟɫɟɧɢɟ ɬɨɥɫɬɨɝɨ ɫɥɨɹ ± ɜɜɟɞɟɧɢɟɦ ɭɫɤɨɪɢɬɟɥɟɣ ɫɯɜɚɬɵɜɚɧɢɹ, ɪɚɫɬɜɨɪ ɤɨɬɨɪɵɯ 

ɩɨɞɜɨɞɢɬɫɹ ɤ ɫɨɩɥɭ ɨɬɞɟɥɶɧɵɦ ɲɥɚɧɝɨɦ� 
- ɨɩɬɢɦɚɥɶɧɨɟ ɜɨɞɨɰɟɦɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ ± ɩɪɢɦɟɧɟɧɢɟɦ ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ. 
ɋɨɛɥɸɞɟɧɢɟ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɩɭɧɤɬɨɜ ɜɟɞɟɬ ɤ� 

 

 
Ɋɢɫ.3 - Ɇɨɤɪɵɣ ɫɩɨɫɨɛ ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɹ 

 
- ɩɨɧɢɠɟɧɧɨɦɭ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɸ� 
- ɦɢɧɢɦɚɥɶɧɨɦɭ ɨɬɫɤɨɤɭ. 
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 ©Ɇɨɤɪɨɟª ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɟ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɢɧɞɭɫɬɪɢɚɥɶɧɨɦɭ 
ɦɟɬɨɞɭ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ȼɟɬɨɧɧɚɹ ɫɦɟɫɶ ɦɨɠɟɬ ɩɪɢɝɨɬɚɜɥɢɜɚɬɶɫɹ ɧɚ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ (ɛɟɬɨɧɧɵɣ ɡɚɜɨɞ), ɞɨɫɬɚɜɥɹɟɬɫɹ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɦ ɢ 
ɩɪɢ ɟɺ ɧɚɧɟɫɟɧɢɢ ɤɜɚɥɢɮɢɤɚɰɢɹ ɨɩɟɪɚɬɨɪɚ (ɫɨɩɥɨɜɳɢɤɚ) ɢɝɪɚɟɬ ɦɟɧɶɲɭɸ ɪɨɥɶ 

ɉɪɢ ©ɫɭɯɨɦª ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɢ (ɪɢɫ.4) ɬɨɪɤɪɟɬ ɢ ɜɨɞɚ ɫɦɟɲɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɧɚ ɜɵɯɨɞɟ 
ɢɡ ɫɨɩɥɚ ɬɨɪɤɪɟɬ-ɭɫɬɚɧɨɜɤɢ. ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ©ɫɭɯɨɝɨª ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɹ ɧɟ ɬɪɟɛɭɟɬ 
ɩɨɞɝɨɬɨɜɤɢ ɨɫɧɨɜɚɧɢɹ. Ɉɞɧɚɤɨ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɜɟɞɟɧɢɹ ɞɨɛɚɜɨɤ ɫɭɳɟɫɬɜɟɧɧɨ ɭɞɨɪɨɠɚɟɬ 
ɫɬɨɢɦɨɫɬɶ ɧɚɧɨɫɢɦɨɣ ɫɦɟɫɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɩɨ ɲɥɚɧɝɭ ɡɚɬɜɨɪɟɧɧɨɝɨ ɛɟɬɨɧɚ 
ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɠɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɩɟɪɟɪɵɜɨɜ ɜ ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɢ ɛɟɡ 
ɬɪɭɞɨɟɦɤɨɣ ɨɩɟɪɚɰɢɢ ɩɪɨɦɵɜɤɢ ɲɥɚɧɝɚ (ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ ɫɯɜɚɬɵɜɚɟɬɫɹ ɜ ɲɥɚɧɝɟ). 

ɪɟɦɨɧɬɢɪɭɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɡɜɨɥɹɟɬ ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ ɧɚɧɨɫɢɬɶ ɬɨɥɫɬɵɣ ɫɥɨɣ 
ɬɨɪɤɪɟɬɚ ɢ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɫ ɩɟɪɟɪɵɜɚɦɢ (ɜ ɨɬɥɢɱɢɟ ɨɬ 
©ɦɨɤɪɨɝɨª ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɢɝɨɬɨɜɥɟɧɧɚɹ ɫɦɟɫɶ ɞɨɥɠɧɚ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɧɟɩɪɟɪɵɜɧɨ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ± ɫɚɦɵɣ ɛɵɫɬɪɵɣ ɢ 
ɷɮɮɟɤɬɢɜɧɵɣ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ ɛɟɬɨɧɚ. Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɢɦɢ 
ɩɪɢɧɰɢɩɚɦɢ ɪɚɛɨɬɵ ɤɨɦɩɚɧɢɢ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬ, ɩɪɢɦɟɧɟɧɢɟ 
ɩɟɪɟɞɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ. 

Ɇɟɬɨɞ ɫɭɯɨɝɨ ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɹ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ: 
- ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 
- ɜɵɫɨɤɚɹ ɧɚɞɺɠɧɨɫɬɶ ɢ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
- ɞɥɢɬɟɥɶɧɵɦ ɫɪɨɤɨɦ ɯɪɚɧɟɧɢɹ ɦɚɬɟɪɢɚɥɚ; 
- ɜɵɫɨɤɨɣ ɧɚɱɚɥɶɧɨɣ ɩɪɨɱɧɨɫɬɶɸ ɬɨɪɤɪɟɬɛɟɬɨɧɚ; 
- ɜɵɫɨɤɚɹ ɚɞɝɟɡɢɹ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɩɨɝɪɚɧɢɱɧɵɣ ɫɥɨɣ ɨɛɪɚɡɨɜɚɧ ɰɟɦɟɧɬɧɵɦ ɦɨɥɨɤɨɦ 

ɫ ɫɚɦɵɦ ɦɟɥɤɢɦ ɡɚɩɨɥɧɢɬɟɥɟɦ; 
 

 

 
Ɋɢɫ.4 - ɋɭɯɨɣ ɫɩɨɫɨɛ ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɹ 

 
- ɜɵɫɨɤɚɹ ɩɥɨɬɧɨɫɬɶ ɢ ɚɞɝɟɡɢɹ ɡɚ ɫɱɟɬ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɩɨɥɟɬɚ ɱɚɫɬɢɰ ɫɦɟɫɢ ± 

ɱɚɫɬɢɰɵ ɛɭɤɜɚɥɶɧɨ ɜɛɢɜɚɸɬɫɹ ɜ ɭɠɟ ɧɚɧɟɫɟɧɧɵɣ ɫɥɨɣ ɬɨɪɤɪɟɬɛɟɬɨɧɚ; 
- ɨɩɬɢɦɚɥɶɧɨɟ ɜɨɞɨɰɟɦɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ 
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- ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɧɟɫɟɧɢɹ ɫɥɨɹ ɞɨ 10-1� ɫɦ ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ ± ɜɵɫɨɤɚɹ ɤɨɧɫɢɫɬɟɧɰɢɹ 
ɧɚɧɨɫɢɦɨɝɨ ɫɨɫɬɚɜɚ, ɜɫɟ ɱɬɨ ɩɥɨɯɨ ɡɚɤɪɟɩɢɥɨɫɶ ± ɨɬɫɤɚɤɢɜɚɟɬ. 

Ɉɞɧɚɤɨ, ɜ ɨɬɫɤɨɤ ɭɯɨɞɢɬ ɞɨ ��% ɫɦɟɫɢ. 
Ɇɟɬɨɞ ɫɭɯɨɝɨ ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɹ ɭɩɪɨɳɚɟɬ ɜɨɡɜɟɞɟɧɢɟ ɬɨɧɤɨɫɬɟɧɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɨɬɞɟɥɤɢ ɜ ɬɨɧɧɟɥɹɯ, ɝɢɞɪɨɢɡɨɥɹɰɢɢ ɢ ɡɚɞɟɥɤɟ 
ɫɬɵɤɨɜ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɪɟɦɨɧɬɟ ɢ ɭɫɢɥɟɧɢɢ ɛɟɬɨɧɧɵɯ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɭɤɪɟɩɥɟɧɢɢ ɨɬɤɨɫɨɜ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɢ 
ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ. 

ȼɵɫɨɤɢɟ ɫɬɟɩɟɧɶ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ, ɨɬɫɤɨɤ ɩɪɢ ɜɟɞɟɧɢɢ ɬɨɪɤɪɟɬ-ɪɚɛɨɬ ɢ ɡɚɬɪɚɬɵ ɧɚ 
ɷɥɟɦɟɧɬɵ, ɩɨɞɜɟɪɝɚɸɳɢɟɫɹ ɢɡɧɨɫɭ, ɚ ɬɚɤɠɟ ɛɨɥɶɲɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ 
ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɬ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ. 

ȼɵɛɨɪ ɦɟɠɞɭ ɫɭɯɢɦ ɢ ɦɨɤɪɵɦ ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ 
ɫɩɟɰɢɮɢɤɢ ɪɚɛɨɬɵ ɧɚ ɨɛɴɟɤɬɟ, ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ. Ⱦɥɹ ɤɚɠɞɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɜɵɩɭɫɤɚɸɬɫɹ ɫɜɨɢ ɬɨɪɤɪɟɬ-ɫɦɟɫɢ, ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɨɩɬɢɦɢɡɢɪɨɜɚɧ ɩɨɞ 
ɨɩɪɟɞɟɥɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɩɪɨɰɟɫɫɚ ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɱɢɫɬɤɟ ɚɪɦɚɬɭɪɵ ɨɬ ɪɠɚɜɱɢɧɵ. Ɉɱɢɫɬɤɚ ɩɨɞɪɚɡɭɦɟɜɚɟɬ 
ɩɨɞ ɫɨɛɨɣ � ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɚ� ɦɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɢ ɯɢɦɢɱɟɫɤɚɹ. 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ - Ɇɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɚɪɦɚɬɭɪɵ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɟɺ ɨɛɪɚɛɨɬɤɭ, 
ɠɺɫɬɤɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɳɺɬɤɨɣ, ɨɞɧɚɤɨ� 

- ɩɪɨɰɟɫɫ ɡɚɧɢɦɚɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɦɟɧɢ, ɱɬɨ ɨɫɨɛɟɧɧɨ ɧɟɩɪɢɟɦɥɟɦɨ ɜ ɫɥɭɱɚɟ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɨɥɶɲɢɯ ɡɞɚɧɢɣ� 

- ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɧɨɣ ɨɱɢɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɜɜɢɞɭ ɪɟɛɪɢɫɬɨɣ ɫɬɪɭɤɬɭɪɵ ɦɚɬɟɪɢɚɥɚ; 
- ɨɛɪɚɡɨɜɚɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɵɥɢ, ɤɨɬɨɪɨɟ ɦɚɫɬɟɪɭ ɩɪɢɯɨɞɢɬɫɹ ɜɞɵɯɚɬɶ� 
Ɍɚɤ ɠɟ ɦɟɯɚɧɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɦɧɨɠɟɫɬɜɨ ɦɟɬɨɞɨɜ� ɩɟɫɤɨɫɬɪɭɣɧɵɣ 

ɦɟɬɨɞ, ɲɥɢɮɨɜɚɥɶɧɚɹ ɦɚɲɢɧɤɚ, ɷɥɟɤɬɪɨɞɪɟɥɶ ɫ ɧɚɫɚɞɤɨɣ-ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɳɟɬɤɨɣ. 
ɏɢɦɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ (ɪɢɫ.�) - Ɉɱɢɫɬɤɚ ɚɪɦɚɬɭɪɵ ɨɬ ɪɠɚɜɱɢɧɵ ɩɟɪɟɞ ɛɟɬɨɧɢɪɨɜɚɧɢɟɦ ɫ 

ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɛɨɥɟɟ ɩɪɢɟɦɥɟɦɵɣ ɫɩɨɫɨɛ ɩɨɞɝɨɬɨɜɤɢ ɞɚɧɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɫɨɫɬɚɜɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɞɩɨɥɚɝɚɸɬ, ɤɚɤ ɩɨɝɪɭɠɟɧɢɟ ɚɪɦɚɬɭɪɵ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɜɚɧɧɵ, ɬɚɤ ɢ ɩɪɨɫɬɨ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɧɟɫɟɧɢɟ ɤɢɫɬɶɸ. ɉɪɢ ɷɬɨɦ ɭɞɚɺɬɫɹ ɧɟ 
ɬɨɥɶɤɨ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɧɚɥɺɬɚ, ɧɨ ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɞɚɥɶɧɟɣɲɟɟ ɨɛɪɚɡɨɜɚɧɢɟ ɤɨɪɪɨɡɢɢ 
ɛɥɚɝɨɞɚɪɹ ɫɩɟɰɢɚɥɶɧɵɦ ɢɧɝɢɛɢɬɨɪɚɦ. 

Ɇɟɬɨɞ ɨɬɥɢɱɚɟɬɫɹ ɰɟɥɵɦ ɪɹɞɨɦ ɞɨɫɬɨɢɧɫɬɜ� 
- ɛɵɫɬɪɚɹ ɢ ɤɚɱɟɫɬɜɟɧɧɚɹ ɨɱɢɫɬɤɚ ɡɚ ɤɨɪɨɬɤɢɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɭɞɚɥɟɧɢɹ ɪɠɚɜɱɢɧɵ ɫɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɚɪɦɚɬɭɪɵ; 
- ɩɨɫɥɟɞɭɸɳɚɹ ɡɚɳɢɬɚ ɨɬ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɪɪɨɡɢɢ. 

 
Ɋɢɫ.� - Ɉɱɢɫɬɤɚ ɚɪɦɚɬɭɪɵ ɦɟɬɨɞɨɦ ɯɢɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

 
ȼ ɡɚɤɥɸɱɟɧɢɢ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɬɨɪɤɪɟɬɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ 

ɦɟɬɨɞɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ ɛɟɬɨɧɚ ɩɪɢ ɭɫɥɨɜɢɢ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɪɚɛɨɬ. ɗɬɨ 
ɨɛɭɫɥɨɜɥɟɧɨ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɞɥɢɬɟɥɶɧɵɦ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɧɚɧɟɫɺɧɧɨɝɨ ɫɥɨɹ. 
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4. https://sevparitet.ru/plit/vosstanovlenie-zacshitnogo-sloya-betona-plit-perekrytiya.html 
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ɫɚɥɭ�ɛɨɣɵɧɲɚ�ɠԝɦɵɫɬɚɪ�ɠԛɪɝɿɡɿɥɭɞɟ��Ɇɚԕɚɥɚɞɚ�Ⱥɫɬɚɧɚɧɵԙ�ɩɪɨɛɥɟɦɚɥɵԕ�ɬɨɩɵɪɚԕɬɚɪɵɧɞɚԑɵ�
/57� ɠɨɛɚɫɵ� ԕɚɪɚɫɬɵɪɵɥɚɞɵ�� Ʉԧɩɿɪɞɿԙ� ɿɪɝɟɬɚɫɵ� ɤԧɥɞɟɧɟԙ� ԕɢɦɚɫɵɧɵԙ� ɞɢɚɦɟɬɪɿ� ���·���� ɦ�
ɠԥɧɟ�ԝɡɵɧɞɵԑɵ���·����ɦ�ɛԝɪԑɵɥɚɩ�ԕԝɣɵɥɚɬɵɧ�ԕɚɞɚɥɚɪɞɚɧ�ɠɚɫɚɥԑɚɧ��Ȼԝɥ�ɦɚԕɚɥɚɞɚ�ԕɚɞɚɧɵԙ�
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Ⱥɬɚɥԑɚɧ� ɠɚԑɞɚɣɞɚ� ԥɪɛɿɪ� ɛԝɪԑɵɥɚɭ� ԕɚɛɚɬɵɧɵԙɞɚԑɵ� ɛɟɬɨɧɧɵԙ� ɬԝɬɚɫɬɵԑɵɧ� ɛɚԕɵɥɚɭ� ԧɬɟ�
ɦɚԙɵɡɞɵ�� Ɍԝɬɚɫɬɵԑɵɧ� ɬɟɤɫɟɪɭ� ԛɲɿɧ� &URVV-+ROH� ɚɤɭɫɬɢɤɚɥɵԕ� ɤɚɪɨɬɚɠ� ԥɞɿɫɿ� ԕɨɥɞɚɧɵɥɚɞɵ��
Cross-+ROH�6RQLF�/RJJLQJ�ɛԝɡɛɚɣ�ɛɚԕɵɥɚɭ�ԥɞɿɫɿ��ԕɚɡɿɪɝɿ�ɭɚԕɵɬɬɚ�ԕԝɪɵɥɵɫ�ɚɥɚԙɵɧɞɚԑɵ�ԕɚɞɚɧɵԙ�
ɬԝɬɚɫɬɵԑɵɧ� ɛɚԑɚɥɚɭ� ԛɲɿɧ� ɟԙ� ɫɟɧɿɦɞɿ� ԥɞɿɫ� ɛɨɥɵɩ� ɬɚɛɵɥɚɞɵ�� Ԕɚɞɚɧɵ� ɨɪɧɚɬԕɚɧɧɚɧ� ɤɟɣɿɧ�
ɨɪɵɧɞɚɥɚɬɵɧ� ɬԝɬɚɫɬɵԕɬɵ� ɬɟɤɫɟɪɭ� ɨɧɵԙ� ɫɚɩɚɫɵɧ� ɛɚԑɚɥɚɭ� ԛɲɿɧ� ɟԙ� ɚԕɵɥԑɚ� ԕɨɧɵɦɞɵ� ɛɚɥɚɦɚ�
ɛɨɥɵɩ� ɬɚɛɵɥɚɞɵ�� Ɇɚԕɚɥɚɞɚ�� Ⱥɫɬɚɧɚɞɚ� /57� ԕԝɪɵɥɵɫ� ɚɥɚԙɵɧɞɚԑɵ� ɛԝɪԑɵɥɚɭ� ԕɚɞɚɥɚɪɞɵ�
ɤɟɲɟɧɞɿ�ɬɟɫɬɿɥɟɭ�ɚɪԕɵɥɵ�ɡɟɪɬɬɟɭ�ɠԛɪɝɿɡɿɥɝɟɧ�� 

ɀɟԙɿɥ� ɪɟɥɶɫɬɿ� ɤԧɥɿɤ� ɠԛɣɟɫɿ- ɷɫɬɚɤɚɞɚɞɚ� /57� ɠɨɥɵɦɟɧ� ɠԛɪɟɬɿɧ�� ԧɡɝɟ� ɞɟ� ɤԧɥɿɤ�
ɠɨɥɞɚɪɵɦɟɧ� ɬɨԕɚɣɥɚɫɩɚɣɬɵɧ  ԕɨԑɚɦɞɵԕ� ɤԧɥɿɤɬɿԙ� ɟԙ� ԕɚɭɿɩɫɿɡ� ɬԛɪɿ�� ɀԛɣɟ� ɛɨɣɵɧɲɚ� �����
ɲɚԕɵɪɵɦɞɵԕ� ɷɫɬɚɤɚɞɚ�� ɠɚɛɵԕ� ɬԛɪɞɟɝɿ� ��� ɡɚɦɚɧɚɭɢ� ɫɬɚɧɰɢɹ�� ��� ɤԧɥɿɤɬɟɧ� ɬԝɪɚɞɵ�ɀɨɛɚ�
ɛɨɣɵɧɲɚ�ɠɟɪ�ԛɫɬɿ�ɦɟɬɪɨ�ɬԥɭɥɿɝɿɧɟ�����ɦɵԙ�ɚɞɚɦɞɵ�ɬɚɫɵɦɚɥɞɚɣ�ɚɥɚɞɵ��Ɉɪɬɚɲɚ�ɬɟɯɧɢɤɚɥɵԕ�
ɠɵɥɞɚɦɞɵԑɵ� /57� ɫɚԑɚɬɵɧɚ� ��� ɤɢɥɨɦɟɬɪɞɿ� ԕԝɪɚɣɞɵ�� ɛɿɪɚԕ� ɦԛɦɤɿɧɞɿɝɿ� ɛɨɣɵɧɲɚ� ɜɚɝɨɧɞɚɪ�
ɫɚԑɚɬɵɧɚ���� ɤɢɥɨɦɟɬɪɝɟ� ɞɟɣɿɧ�ɠɟɬɭɿ�ɦԛɦɤɿɧ�Ɇ-��ɤԧɩɿɪɿɧɿԙ�ɠɚɧɵɧɚɧ�/57�ɠɨɥɵɧɚ�ɤɨɫɵɦɲɚ�
ɤԧɩɿɪ�ɠɨɫɩɚɪɥɚɧɭɞɚ����ɫɭɪɟɬ���ɀɚԙɚ�ɩɚɪɚɥɥɟɥɶɞɿɤ�ɦɨɫɬɬɵԙ�ԝɡɵɧɞɵԑɵ�����ɦɟɬɪ��ɲɢɪɢɧɚ�- 14 
ɦɟɬɪ�� Ⱥɫɬɚɧɚ� ɯɚɥɵԕɚɪɚɥɵԕ� ԥɭɟɠɚɣɵɧɚɧ� ɛɚɫɬɚɥɵɩ�� ɇԝɪɥɵ� ɠɨɥ� ɬɟɦɿɪɠɨɥ� ɜɨɤɡɚɥɵɧɞɚ�
ɚɹԕɬɚɥɚɞɵ. >�@��Ʉԧɩɿɪɞɿԙ�ɛɿɪ�ɬɿɪɟɤ�ɤɨɧɫɬɪɭɤɰɢɹɫɵ�ԛɲɿɧ�ɤɨɧɫɬɪɭɤɰɢɹɞɚɧ�ɬԛɫɤɟɧ�ɠԛɤɬɟɦɟɥɟɪɝɟ�
ɛɚɣɥɚɧɵɫɬɵ���ɧɟɦɟɫɟ���ԕɚɞɚɥɵ�ɿɪɝɟɬɚɫ�ɩɚɣɞɚɥɚɧɵɥɚɞɵ��Ԕɚɞɚɥɚɪɞɵԙ�ɠɨɛɚɥɵԕ�ɫɚɥɦɚԕ�ɤԧɬɟɪɭ�
ԕɚɛɿɥɟɬɿ������ɤɇ-ɧɚɧ�������ɤɇ-ԑɚ�ɞɟɣɿɧ�ԧɡɝɟɪɟɞɿ� 

 
ɋɭɪɟɬ����Ɇ-��ɠԥɧɟ�/57�ɤԧɩɿɪɥɟɪɿ�ɛɟɣɧɟɥɟɧɝɟɧ� 

Ԕɚɞɚɧɵ�ɫɬɚɬɢɤɚɥɵԕ�ɠԛɤɬɟɦɟ�ɚɪԕɵɥɵ�ɫɵɧɚɭ��6WDWLF�/RDG�7HVWLQJ�- SLT) 

Powered by TCPDF (www.tcpdf.org)


