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ɲɵԑɵɧɵɧ 10-15 ɟɫɟ ɚɡɚɣɬɚɞɵ. Ɇɚɬɟɪɢɚɥɞɚɪɞɵ ԧɧɞɿɪɭɝɟ ɠԝɦɫɚɥԑɚɧ ɟԙɛɟɤ ɲɵԑɵɧɞɚɪɵ ɦɟɧ 
ɨɧɵԙ ԕɚɥɚɧɭɵ ɤɿɪɩɿɲɬɟɧ ԕɚɥɚɧԑɚɧ ԛɣɦɟɧ ɫɚɥɵɫɬɵɪԑɚɧɞɚ ɲɚɦɚɦɟɧ 1,5 ɟɫɟ ɚɡ ɛɨɥɭɵ. ɋɨɧɵɦɟɧ 
ԕɚɬɚɪ ɤԛɪɞɟɥɿ ԕɚɪɠɵ ɠԝɦɫɚɥɵɦɵɧ ɤԛɣɞɿɪɿɥɝɟɧ ɤɿɪɩɿɲɩɟɧ ɫɚɥɵɫɬɵɪԑɚɧɞɚ 5-10 ɟɫɟ ɚɡ 
ԕɚɪɚɠɚɬɬɵ ԕɚɠɟɬ ɟɬɟɞɿ. 

� Ԛɥɤɟɧ ɠɵɥɭ ɢɧɟɪɰɢɹɫɵ ɠԥɧɟ ԕɚɛɵɪԑɚɥɚɪɞɵԙ ɞɵɛɵɫ ɨԕɲɚɭɥɚɭɵ ɠɨԑɚɪɵ. 
� ɐɟɥɥɸɥɨɡɚɧɵԙ  ɦԧɥɲɟɪɿ ɚɡ ɛɨɥԑɚɧ ɫɚɣɵɧ, ԕԝɪɵɥɵɦɧɵԙ ɨɬԕɚ ɬԧɡɿɦɞɿɥɿɝɿ. 
� Ȼԧɥɦɟɞɟɝɿ ɬɟɦɩɟɪɚɬɭɪɚɥɵԕ-ɵɥԑɚɥɞɵɥɵԕɬɵԙ ɬԝɪɚԕɬɵ ɛɨɥɭɵ (ɫɚɡɞɵԙ 

ɝɢɝɪɨɫɤɨɩɢɹɥɵԕ ɫɚɥɞɚɪɵ). 
� ɗɤɨɥɨɝɢɹɥɵԕ ɬɚɡɚɥɵԑɵ, ɝɢɝɢɟɧɚɥɵԑɵ ɠԥɧɟ ɚɞɚɦɞɚɪɞɵԙ ɬԝɪɚԕɬɵ ɬԝɪɭɵɧɚ 

ԕɨɥɚɣɥɵɥɵԑɵ; 
� ɗɤɨԕɚɭɿɩɫɿɡɞɿɝɿ: ԕԝɪɵɥɵɫɬɚ ɬɚɛɢԑɢ ɦɚɬɟɪɢɚɥɞɚɪɞɵ, ɹԑɧɢ ɫɚɡ ɛɚɥɲɵԕɬɵ ɩɚɣɞɚɥɚɧɭ 

ɨɪɦɚɧɧɵԙ ɫɚԕɬɚɥɭɵɧɚ, ԕԝɪɵɥɵɫ ɦɚɬɟɪɢɚɥɞɚɪɵɧ ɞɚɣɵɧɞɚɭ ɠԥɧɟ ɬɚɫɵɦɚɥɞɚɭ ԛɲɿɧ ɤɟɬɟɬɿɧ 
ɷɧɟɪɝɢɹ ɲɵԑɵɧɵɧ ɚɡɚɣɬɭԑɚ ɵԕɩɚɥ ɟɬɟɞɿ. 

ɋɚɡ ɛɚɥɲɵԕɬɵ ԑɢɦɚɪɚɬɬɚɪɞɵԙ ɤɟɥɟɫɿ ɤɟɦɲɿɥɿɤɬɟɪɿɧ  ɚɬɚɭԑɚ ɛɨɥɚɞɵ: 
- Ⱥɹɡԑɚ ɬԧɡɿɦɞɿɥɿɝɿ ɬԧɦɟɧ. 
- Ԕɚɥɵɩɬɵ ɤɥɢɦɚɬɬɚ ԕɚɛɵɪԑɚɥɚɪɞɵԙ ԝɡɚԕ ɭɚԕɵɬɬɚ ɤɟɛɭɿ, ԕԝɪԑɚɭɵ. 
Ƚɥɢɧɨɛɢɬ  ɬɭɪɚɥɵ ɠɢɧɚԕɬɚɥԑɚɧ ɛɿɥɿɦ ɛԛɝɿɧɝɿ ɤԛɧɿ ɷɤɨ-ɬԝɪԑɵɧ ԛɣ ԕԝɪɵɥɵɫɬɚɪɵɧɚ 

ɛɚԑɵɬɬɚɥԑɚɧ ɚɡ ԕɚɛɚɬɬɵ ɬԝɪԑɵɧ ԛɣ ԕԝɪɵɥɵɫɵ ԛɲɿɧ ɛɨɥɚɲɚԑɵ ɛɚɪ ɫɚɥɚɧɵԙ ɛɿɪɿ. Ɇɚɬɟɪɢɚɥɵ 
ɡɢɹɧɫɵɡ, ԥɪɿ ɚɪɡɚɧ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ, ɚɥ ɛɚɪɥɵԕ ɦԛɦɤɿɧ ɛɨɥɚɬɵɧ ԕɨɫɩɚɥɚɪɵ ɬɟɤ ɵɫɬɵԕ ɠԥɧɟ 
ԕԝɪԑɚԕ ɚɭɞɚɧɞɚɪɞɚ ԑɚɧɚ ɟɦɟɫ, ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɨɪɬɚ ɠɨɥɚԕɬɵ ɚɣɦɚԕɬɚɪɞɚ ɞɚ ԕԝɪɵɥɵɫ ɫɚɥɭԑɚ 
ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ. Ɇԝɧɞɚɣ ԑɢɦɚɪɚɬɬɚɪ ɦɟɧ ɢɦɚɪɚɬɬɚɪ ɟɪɟɤɲɟ ɤԧɡ ɬɚɪɬɚɞɵ ɠԥɧɟ ɬԝɪԑɵɧ ԛɣ 
ɧɟɦɟɫɟ ɲɚԑɵɧ ԕɨɧɚԕ ԛɣ ɞɟ ɛɨɥɚ ɚɥɚɞɵ.  

ɗɤɨ-ɬԝɪԑɵɧ ԛɣ ԕԝɪɵɥɵɫɵ ± ɫɬɪɚɬɟɝɢɹɥɵԕ ɦɚԙɵɡɞɵ ԑɵɥɵɦɢ-ɬɟɯɧɢɤɚɥɵԕ, 
ɷɤɨɧɨɦɢɤɚɥɵԕ, ԥɥɟɭɦɟɬɬɿɤ ɠԥɧɟ ɫɚɹɫɢ ԛɪɞɿɫ. Ԕɚɡɿɪɝɿ ɭɚԕɵɬɬɚ ɨɥ ɞɚɦɭɞɵԙ ɛɚɫɬɚɩԕɵ 
ɫɚɬɵɫɵɧɞɚ. Ʉɟɡ-ɤɟɥɝɟɧ ԕɨԑɚɦ ԛɲɿɧ ɷɤɨ-ɬԝɪԑɵɧ ԛɣ ɤɟɲɟɧɞɟɪɿɧɟ   ɤԧɲɭɞɿԙ ɨԙ ɫɚɥɞɚɪɵ ɤԧɩ 
ɠԥɧɟ ɨɧɵԙ ɬɢɿɦɞɿɥɿɝɿ ɬɟɤ ɦɚɬɟɪɢɚɥɞɵԕ ɠɚԑɞɚɣԑɚ ԕɚɬɵɫɬɵ ɟɦɟɫ.  

Ɇɚԕɚɥɚɧɵ ԕɨɪɵɬɵɧɞɵɥɚɣ ɤɟɥɟ, ɠɨԑɚɪɵɞɚ ɚɣɬɵɥԑɚɧ ɫɚɡ ɛɚɥɲɵԕɬɵ (ɝɥɢɧɨɛɢɬ) 
ԑɢɦɚɪɚɬɬɚɪ ɦɟɧ ɢɦɚɪɚɬɬɚɪɞɵԙ ɚɪɬɵԕɲɵɥɵԕɬɚɪɵ Ԕɚɡɚԕɫɬɚɧɞɚ ɯɚɥɵԕɬɵ ɚɪɡɚɧ, ԥɪɿ ɷɤɨɬɢɿɦɞɿ 
ɛɚɫɩɚɧɚɦɟɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɝɟ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ. 

  
Ԕɨɥɞɚɧɵɥԑɚɧ ԥɞɟɛɢɟɬɬɟɪ ɬɿɡɿɦɿ 

1. https://wikiway.com/peru/chan-chan/photo/. 
2. https://pressa.tv/web-puteshestviya/45599-v-kolumbii-nahoditsya-samyy-bolshoy-dom-v-

mire-postroennyy-celikom-iz-gliny-8-foto.html.  
3. «Rammed Earth enterprisesª Ⱥɭɫɬɪɚɥɢɹɥɵԕ ɤɨɦɩɚɧɢɹɧɵԙ ɪɟɫɦɢ ɫɚɣɬɵ. 
4. ɘɪɢɣ Ʌɚɩɢɧ. «ɗɤɨɠɢɥɶɟ ± ɤɥɸɱ ɤ ɛɭɞɭɳɟɦɭª. 2004ɝ. 
5. Ȼ.ɋ.Ɉɪɞɨɛɚɟɜ, Ȼ.Ʉ.Ɉɪɨɡɚɥɢɟɜ. «Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɝɥɢɧɨɛɢɬɧɵɯ ɡɞɚɧɢɣ ɧɚ 

ɫɟɣɫɦɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭª ɦɚԕɚɥɚɫɵ. 
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ɀɵɥɭɝɚɡɛɟɧ ɠɚɛɞɵԕɬɚɭ ɠԥɧɟ ɠɟɥɞɟɬɭ ɠԛɣɟɥɟɪ ɚɣɪɵԕɲɚ ɟɪɟɤɲɟɥɿɝɿ ± ԕԝɪɵɥɵɫ 
ɚɥɚԙɵɧ ԕԝɪɚɫɬɵɪɭ ɦɟɧ ɠɢɧɚɭԑɚ ɚɣɧɚɥɞɵɪɭ. ɋɨɧɞɵԕɬɚɧ, ɠɢɧɚԕɬɚɭ ɩɪɨɰɟɫɬɟɪɿ ԑɢɦɚɪɚɬɬɚɪ ɦɟɧ 
ɢɦɚɪɚɬɬɚɪ ɬԝɪԑɵɡɭɞɚԑɵ ɧɟɝɿɡɝɿ ԥɪɟɤɟɬɬɟɪ  ɛɨɥɚɞɵ. 

ɀɢɧɚԕɬɚɭ ɠԝɦɵɫɬɚɪɵɧɵԙ ԛɥɟɫɿ ɠɵɥ ɫɚɣɵɧ ɚɪɬɵɩ ɤɟɥɟɞɿ. ɗɥɟɦɟɧɬɬɟɪ ɦɚɫɫɚɫɵɧɵԙ 
ɚɡɚɸɵɦɟɧ ԕɚɬɚɪ, ɠɟɤɟɥɟɝɟɧ ɬԛɣɿɧɞɟɪ ɦɟɧ ɠɢɧɚԕɬɚɥԑɚɧ  ɛɥɨɤɬɚɪɞɵԙ ɫɚɥɦɚԑɵ ɚɪɬɵɩ, ɨɥɚɪɞɵ 
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ɡɚɭɵɬɬɚԑɵɞɚɣ ɞɚɣɵɧ ԕɚɥɵɩԕɚ ɤɟɥɬɿɪɿɩ ɠɚɬɵɪ. ɀɢɧɚԕɬɚɭ ɠԝɦɵɫɬɚɪɵɧ ɠɟɬɿɥɞɿɪɭ ɨɥɚɪɞɵԙ 
ɤɟɲɟɧɞɿɤ ɦɟɯɚɧɢɡɚɰɢɹ ɞɟԙɝɟɣɿɧ ɨɞɚɧ ԥɪɿ ɚɪɬɬɵɪɭ, ɨɡɵԕ ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɦɟɧ ԧɧɞɿɪɿɫ 
ɠԝɦɵɫɬɚɪɵɧɵԙ ԥɞɿɫɬɟɪɿɧ ɩɚɣɞɚɥɚɧɭ ɧɟɝɿɡɿɧɞɟ ɠԛɪɝɿɡɿɥɟɞɿ. Ʉɟɲɟɧɞɿɤ ɦɟɯɚɧɢɡɚɰɢɹɥɵԕ 
ɠԝɦɵɫɬɚɪ ԛɲɿɧ ɚɪɧɚɣɵ ɠɢɧɚԕɬɚɭ ԕԝɪɚɥɞɚɪɵɧɵԙ ɫɟɪɢɹɫɵɧ ԧԙɞɟɩ ɠԥɧɟ ɠɚɫɚɩ ɛɨɥԑɚɧ, 
ɫɨɧɵɦɟɧ ԕɚɬɚɪ ԥɪɬԛɪɥɿ ԝɫɬɚɭɲɵɥɚɪ, ԕɨɪԑɚɧɵɲɬɚɪ,  ɲɵԑɵɪɥɚɪ, ԧɡɿ ɤԧɬɟɪɝɿɲ ɚɪɛɚɲɵԕɬɚɪ 
ɠԥɧɟ ɬ.ɛ. ɬԛɪɥɟɪɿ ɠɚɫɚɥɞɵ. 

ɋɨԙԑɵ ɠɵɥɞɚɪɞɚ ɛɥɨɤɬɚɪɞɵ (ɛɥɨɤ-ԕɨɧɞɵɪԑɵ) ɿɪɿɥɟɧɞɿɪɿɩ ԕԝɪɚɫɬɵɪɭ ԥɞɿɫɬɟɪɿ ɤɟԙ 
ɬɚɪɚɥɭɞɚ.  Ԕɵɫɵɦ ɤԧɬɟɪɝɿɲ ԕԝɪɚɥɞɚɪɵɧɵԙ ԥɞɿɫɬɟɪɿɧ ɦɟԙɝɟɪɭ ɤɟԙ ɟɬɟɤ  ɚɥɭɞɚ, ɬԛɪɥɿ ԝɲɚɬɵɧ 
ɚɩɩɚɪɚɬɬɚɪ ɦɟɧ ɛɚɫԕɚ ɞɚ  ɠɢɧɚԕɬɚɭɥɵԕ ԕԝɪɵɥԑɵɥɚɪɞɵ ɠɢɧɚɭ ɠԝɦɵɫɬɚɪɵɧɞɚ ɤԧɩɬɟɩ 
ԕɨɥɞɚɧɚɞɵ. 

Ɍԛɪɥɿ ɦɨɞɢɮɢɤɚɰɢɹɥɵԕ ɤԧɬɟɪɝɿɲɬɟɪ ɧɟɝɿɡɿɧɞɟ ɤɪɚɧɫɵɡ ɠɢɧɚԕɬɚɭ ɠԝɦɵɫɬɚɪɵ ɟɧɝɿɡɿɥɞɿ.  
Ɉɫɵɧɵԙ ɛɚɪɥɵԑɵ ɬɟɯɧɨɥɨɝɢɹɧɵ ɠԥɧɟ ɠɵɥɭɝɚɡɛɟɧ ɠɚɛɞɵԕɬɚɭ ɠԥɧɟ ɠɟɥɞɟɬɭ ɠԛɣɟɥɟɪɿ 
ɛɨɣɵɧɲɚ ɠɢɧɚԕɬɚɭ ɠԝɦɵɫɬɚɪɵɧ ԝɣɵɦɞɚɫɬɵɪɭ, ɨɥɚɞɵԙ ԝɡɚԕɬɵԑɵɧ ɠԥɧɟ ԧɡɿɧɞɿɤ ԕԝɧɵɧ 
ԕɵɫԕɚɪɬɭ, ԕԝɪɵɥɵɫ ɧɵɫɚɧɞɚɪɵ ɛɨɣɵɧɲɚ ɬɿɤɟɥɟɣ ɟԙɛɟɤ ɲɵԑɵɧ ɚɣɬɚɪɥɵԕɬɚɣ  ɬԧɦɟɧɞɟɬɭɝɟ 
ԥɤɟɥɭɞɟ. 

Ʉɪɚɧɞɚɪ ɠԥɧɟ ɛɚɫԕɚ ɠԛɤ ɤԧɬɟɪɝɿɲ ɦɟɯɚɧɢɡɦɞɟɪ  ɠɢɧɚԕɬɚɭ ɬɨɪɚɩɬɚɪɵɧɚ ɫԥɣɤɟɫ 
ԝɣɵɦɞɚɫɬɵɪɭ ɠԥɧɟ ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɟɪɟɲɟɥɿɤɬɟɪɿ ɛɨɣɵɧɲɚ ɦɨɛɢɥɶɞɿɤ, ɲɟɤɬɟɭɥɿ-ɦɨɛɢɥɶɞɿɤ, 
ɦɨɛɢɥɶɞɿ ɟɦɟɫ, ԕɚɥԕɵɦɚɥɵ ɠԥɧɟ ԝɲԕɵɲɬɵԕ ɤԧɬɟɪɝɿɲɬɟɪ ɞɟɩ ɛԧɥɿɧɟɞɿ. 

Ɇɨɛɢɥɶɞɿɤ ɠɢɧɚԕɬɚɭɥɵԕ ԕԝɪɵɥԑɵɥɚɪ ɛɿɪ ɨɛɴɟɤɬɿ ɲɟɝɿɧɞɟ  ɟɪɤɿɧ ԕɨɡԑɚɥɚ ɚɥɭɵɦɟɧ 
ԕɚɬɚɪ,  ɫɨɥɚɣ  ɛɿɪɧɟɲɟ ԕԝɪɵɥɵɫ ɲɟɝɿɧɞɟ ԕɨɡԑɚɥɚ ɛɟɪɟɞɿ, ɛԝɥɚɪɞɵԙ ԕɚɬɚɪɵɧɚ ɠɢɧɚԕɬɚɭɲɵ 
ɤɪɚɧɞɚɪ ɦɟɧ ɲɵɧɠɵɪɬɚɛɚɧɞɚ,  ɚɭɚԕɵɫɵɦɞɵ ɞԧɧɝɟɥɟɤɬɟ, ɚɜɬɨɤԧɥɿɤɬɟ ɠԥɧɟ ɚɪɚɥɚɫ ɠԛɪɭ 
ԕɨɧɞɵɪԑɵɥɚɪɵɧɞɚ, ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɚɭɚɥɵ ɠɚɫɬɵԕɬɚԑɵ ԕԝɪɵɥԑɵɥɚɪ ɠɚɬɚɞɵ. Ɉɥɚɪɞɵԙ ɧɟɝɿɡɝɿ 
ɚɪɬɵԕɲɵɥɵԕɬɚɪɵ ɠɨԑɚɪԑɵ ɦɨɛɢɥɶɞɿɥɿɤ, ɠɨԑɚɪɵ ɟɩɬɿɥɿɤ, ɫɬɚɰɢɨɧɚɪɥɵ ɠɚԑɞɚɣɞɚ ɬɟɯɧɢɤɚɥɵԕ 
ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ ɦɟɧ ɠԧɧɞɟɭɞɿ ɠԛɪɝɿɡɟ ɚɥɚɬɵɧɞɵԑɵ ɞɟɩ ɫɚɧɚɥɚɞɵ. Ɉɫɵ ԕԝɪɵɥԑɵɥɚɪɞɵԙ  
ɠԝɦɵɫ ɚɣɦɚԑɵ ɛɿɪ ɧɵɫɚɧɧɚɧ (ɨɛɴɟɤɬɿɞɟɧ) ɤɟɥɟɫɿ ɧɵɫɚɧԑɚ ɚɡ ԑɚɧɚ ɭɚԕɵɬ ɠԝɦɫɚɩ ԧɬɟ ɚɥɭɵɧɞɚ, 
ɫɨɧɵɦɟɧ ɛɿɪɝɟ  ɨɥɚɪɞɵ ɬɚɫɵɦɚɥɞɚɭ ɨɪɧɵɧɚɧ ɠԝɦɵɫԕɚ ɠɟɬɤɿɡɭɝɟ ɤԧɩ ɤԛɲ ɠԝɦɫɚɥɦɚɣɞɵ, ɨɥɚɪ 
ɤԧɥɿɤ ɬԛɪɿɧɟɧ ɠԝɦɵɫ ɠɚԑɞɚɣɵɧɞɚԑɵ ԕԝɪɵɥԑɵ ɪɟɬɿɧɞɟ ԧɡɿɧɞɿɤ ɬɟɯɧɢɤɚɥɵԕ ɩɚɪɚɦɟɬɪɥɟɪɿɦɟɧ 
(ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɞɿԙ ԛɥɤɟɧ ɚɣɦɚԑɵ) ɚɭɵɫɚ ɚɥɚɞɵ.  Ȼɚɫɬɵ ɤɟɦɲɿɥɿɝɿ ± ԥɪɬԛɪɥɿ ɛԝɪɵɥɭ 
ɤɟɡɞɟɪɿɧɞɟ ɨɥɚɪɞɵԙ ɬԝɪɚԕɬɵɥԑɵ ԥɪɤɟɥɤɿ ɛɨɥɚɞɵ.  Ɉɞɚɧ ɛɚɫԕɚ, ɛԝɥ ɬɨɩɬɚԑɵ ɠɢɧɚԕɬɚɭɲɵ 
ԕɨɧɞɵɪԑɵɥɚɪɥɚɪ ɟɪɟɠɟɝɟ ɫԥɣɤɟɫ, ɠԛɤɬɿ ɚԕɵɪɵɧ ɠɵɥɞɚɦɞɵԕɬɚ(0,2...3 ɦ/ɦɢɧ) ɬԛɫɿɪɟɞɿ, ɛԝɥɚɣ 
ɬԛɫɿɪɭ ɫɟɛɟɛɿ ɨɫɵɧɞɚɣ ɠɵɥɞɚɦɞɵԕ ɤɟɡɿɧɞɟ ԕԝɪɵɥԑɵɧɵ ɠɚɬɵԕ ɬԛɫɿɪɭɞɿ  ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ ɛɨɩ 
ɫɚɧɚɥɚɞɵ.     

Ʉɪɚɧɧɵԙ ɟɫɟɩɬɿɤ ɠԛɤ ɤԧɬɟɪɭ ɷɥɟɦɟɧɬɬɟɪɿ ɦɚɫɫɚɥɚɪɞɵԙ ԕɨɫɵɧɞɵɫɵɧɚ, ɛɿɪ ɦɟɡɝɿɥɞɟ 
ɤɪɚɧɧɵԙ ɿɥɦɟɝɿɧɟ, ɹԑɧɢ ɠɢɧɚԕɬɚɥɚɬɵɧ ɷɥɟɦɟɧɬɬɿԙ ɦɚɫɫɚɫɵ, ɤԛɲɟɣɬɭ ԕԝɪɵɥԑɵɫɵɧɚ, ɠԛɤ ɬɢɟɭ 
ԕԝɪɵɥԑɵɥɚɪɵ ɦɟɧ ɠԥɧɟ ɿɥɭɥɿɤ ɠɢɧɚԕɬɚɭɲɵ ԕԝɪɵɥԑɵɥɚɪ ɿɥɿɧɝɟɧ: 

 Qp = mɜ + mɭɫ + mcɬɪ + mɦ.ɧɟɝ ,                                                        
ɦԝɧɞɚԑɵ Qp ± ɟɫɟɩɬɿɤ ɠԛɤ ɤԧɬɟɪɝɿɲɬɿɤ, ɬ; Pɜ ± ɠɢɧɚԕɬɚɭɲɵ ɷɥɟɦɟɧɬ, ɬԛɣɿɧɧɿԙ    ɧɟɦɟɫɟ   

ɛɥɨɤɬɵԙ    ɦɚɫɫɚɫɵ,  ɬ;    Pɭɫ  ±  ɠɢɧɚԕɬɚɥɚɬɵɧ ɷɥɟɦɟɧɬ, ɬԛɣɿɧɧɿԙ  ɧɟɦɟɫɟ ɛɥɨɤɬɵԙ  ɭɚԕɵɬɲɚ 
ɤԛɲɟɸ ɬԛɡɿɥɿɫɬɟɪɞɵԙ ɦɚɫɫɚɫɵ, ɬ; Pcɬɪ -  ɫɤɢɧɝɬɟɪɞɿԙ ɧɟɦɟɫɟ ɛɚɫԕɚ ɠԛɤ ɬɢɟɭ ԕԝɪɵɥԑɵɫɵɧɵԙ 
ɦɚɫɫɚɫɵ, ɬ; Pɦ.ɨɫɧ - ɿɥɭɥɿɤ ɠɢɧɚԕɬɚɭɥɵԕ ԕԝɪɵɥԑɵɫɵɧɵԙ ɦɚɫɫɚɫɵ. 

1 ɫɭɪɟɬɬɟɧ ɛɚɣԕɚɭԑɚ ɛɨɥɚɞɵ,  ɨɧɞɚ 
  ɇɤɪ = ԣɨ + hɡ + hɷ + hɬ ,                                         

ɦԝɧɞɚԑɵ ɇɤɪ ± ɤɪɚɧ  ɿɥɦɟɝɿɧɿԙ ɟԙ ɚɡ ɦԧɥɲɟɪɞɟɝɿ  ɤԧɬɟɪɭ ɛɢɿɤɬɿɝɿ, ɦ; ԣɨ ± ɤɪɚɧɧɵԙ ɬԝɪԑɚɧ 
ɞɟԙɝɟɣɿɧɟɧ ɠɵɥɭɝɚɡɛɟɧ ɠɚɛɞɵԕɬɚɭ ɠԥɧɟ ɠɟɥɞɟɬɭ ɠԛɣɟɥɟɪɿɧ ɠɚɛɞɵԕɬɚɭɞɵԙ, ɷɥɟɦɟɧɬɬɿԙ, 
ɬԛɣɿɧɿԙ ɧɟɦɟɫɟ ɛɥɨɤɬɵԙ ɠɨɛɚɥɵԕ ɠɚԑɞɚɣɵɧɞɚԑɵ ɠɢɧɚԕɬɚɭɲɵ  ɠɢɟɤɬɟ  ɨɪɧɚɬɭԑɚ ɞɟɣɿɧɝɿ 
ԕɚɲɵԕɬɵԕ, ɦ; hɡ ± 0,5 ɦ ɬɟɯɧɢɤɚɥɵԕ ԕɚɭɿɩɫɿɡɞɿɤ ɟɪɟɠɟɥɟɪɿ  ɛɨɣɵɧɲɚ ԕɚɛɵɥɞɚɧɚɬɵɧ ɨɪɧɚɬɭ  
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1 ɫɭɪɟɬ.  Ʉɪɚɧɧɵԙ ԕɚɠɟɬɬɿ ɩɚɪɚɦɟɬɪɥɟɪɿɧ ɚɧɵԕɬɚɭԑɚ ɚɪɧɚɥԑɚɧ ɫɯɟɦɚɥɚɪ: 

ɚ ± ɦԝɧɚɪɚɥɵ-ɠɟɛɟɥɿ ɤɪɚɧɞɚɪ ԛɲɿɧ; ɛ ± ɠɟɛɟɥɿ ɤɪɚɧɞɚɪ ԛɲɿɧ; ɜ ± ɬɪɚɩɟɰɢɹɥɵԕ ɬɪɚɧɲɟɹ 
ɠɚԑɚɫɵ ԕԝɛɵɪɥɚɪɵɧɵԙ ɛɭɵɧɵɧ ɬԧɫɟɭ ɤɟɡɿɧɞɟ; ɝ ± ɛԝɥ ɞɚ ɫɨɥɚɣ, ©ɞԧԙɝɟɥɟɤɬɟɧª ɠɢɧɚԕɬɚɭ 
ɤɟɡɿɧɞɟ. 

ɠԥɧɟ ɬԛɡɿɥɿɫɬɟɪɞɿ ɚɥɞɵɧ ɚɥɚ ɠɢɧɚԕɬɚɭ ԛɫɬɿɧɟɧ  ɚɥɵɩ ɛɚɪɭԑɚ ɚɪɧɚɥԑɚɧ  ɛɢɿɤɬɿɤ ɦԧɥɲɟɪɿ,  
ɚɥ ɠɢɧɚԕɬɚɭɲɵ ɠɢɟɤɬɟ  ɠԝɦɵɫɲɵɥɚɪ ɛɚɪ ɛɨɥԑɚɧ ɤɟɡɞɟ ± 2,5 ɦ; hɷ ±  ɤԧɬɟɪɭ ɠɚԑɞɚɣɵɧɞɚԑɵ   
ɬɿɪɟɤ ɧԛɤɬɟɫɿɧɟɧ ɬɢɟɭ ɨɪɧɵɧɚ  ɞɟɣɿɧɝɿ ԕɚɲɵԕɬɵԕԕɚ ɬɟԙ ɠɚɛɞɵԕɬɚɭɞɵԙ, ɷɥɟɦɟɧɬɬɿԙ, ɬԛɣɿɧɧɿԙ 
ɧɟɦɟɫɟ ɛɥɨɤɬɵԙ ɛɢɿɤɬɿɝɿ, ɦ; hɬ - ɠԛɤ ɬɢɟɭ ԕԝɪɵɥԑɵɫɵɧɵԙ (ɠɢɧɚԕɬɚɭɲɵ ɷɥɟɦɟɧɬɬɿԙ ɬɢɟɭ 
ɨɪɧɵɧɚɧ ɤɪɚɧ ɿɥɦɟɝɿɧɿԙ ɨɪɬɚɫɵɧɚ ɞɟɣɿɧɝɿ ԕɚɲɵԕɬɵԕ) ɛɢɿɤɬɿɝɿ, ɦ. 

ȿɝɟɪ ɤɪɚɧɧɵԙ ɬԝɪɚԕɬɵɥɵԕ ɞԥɪɟɠɟɫɿ ɬɿɪɟɭɿɲɬɟɪɞɿԙ ԛɫɬɿԙɝɿ ɛɟɥɝɿɥɟɭɿɧɟɧ ɠɨԑɚɪɵ ɛɨɥɫɚ, 
ɨɧɞɚ h0 ɤɟɪɿ ɫɚɧ ԕɚɛɵɥɞɚɣɞɵ ɠԥɧɟ ɬɟɯɧɢɤɚɥɵԕ ɫɢɩɚɬɬɚɦɚɫɵ ɛɚɪ ɤɪɚɧɞɚɪɞɵ  ɲԝԙԕɵɪԑɚ ɧɟɦɟɫɟ 
ɬɪɚɧɲɟɹԑɚ ɠԛɤ ɛɟɪɭ ɦԛɦɤɿɧɞɿɝɿɦɟɧ ɬɚԙɞɚɣɞɵ. 

Ʉɪɚɧ ɿɥɦɟɝɿɧɿԙ ɟԙ ɚɡ  ԕɚɠɟɬɬɿ ɲɵԑɭɵ ɤɪɚɧɧɚɧ ɚɥɵɫ  ԕɚɲɵԕɬɚԑɵ  ɠɢɧɚԕɬɚɭ ɠɚԑɞɚɣɥɚɪɵ 
ɛɨɣɵɧɲɚ  ɚɧɵԕɬɚɥɚɞɵ: 

Lɤɪ = B+B1, 
ɦԝɧɞɚԑɵ ȼ ± ɛɟɥɞɿɤ (ɨɫɶ) ɚɣɧɚɥɞɵɪɭ (ɤɪɚɧ ɛɭɵɧɵ ɨɪɬɚɫɵ)  ɚɪɚɥɵԑɵ ɦɟɧ ԑɢɦɚɪɚɬɬɵԙ 

(ԕɚɛɵɪԑɚ, ɷɪɤɟɪ, ɩɢɥɹɫɬɪɚ) ɲɟɬɬɟɪɿɧɟ ɞɟɣɿɧɝɿ  ɤɪɚɧɦɟɧ ɚɪɚԕɚɲɵԕɬɵԑɵ, ɦ; ȼ1 ± ԑɢɦɚɪɚɬ 
ɲɟɬɿɧɟɧ ɛɚɫɬɚɩ ԕԝɪɚɫɬɵɪɭ ɷɥɟɦɟɧɬɬɟɪɿɧɿԙ ɤɪɚɧɧɚɧ  ɟԙ ɚɥɵɫ  ԕɚɲɵԕɬɵԕԕɚ ɞɟɣɿɧɝɿ ɤԛɲ ɬԛɫɭ 
ɫɚɥɦɚԑɵ, ɦ. 

ȼ1 ɚɪɚԕɚɲɵԕɬɵԑɵ 0±ɞɟɧ ɛɚɫɬɚɩ  ԑɢɦɚɪɚɬɬɵԙ ɬԝɬɚɫ ɟɧɿɧɟ ɞɟɣɿɧɝɿ ɤԧɥɟɦɞɿ ԕɚɦɬɢ ɚɥɚɞɵ. 
Ʉԧɛɿɧɟɫɟ  ȼ ɚɪɚԕɚɲɵԕɬɵԑɵɧɞɚ  ɩɥɚɬɮɨɪɦɚɧɵԙ ɚɣɧɚɥɭ ɪɚɞɢɭɫɵ  ɧɟɦɟɫɟ ɤɪɚɧɧɵԙ 

ԕɚɪɫɵ ɫɚɥɦɚԑɵ ɦɟɧ ɫɵɪɬԕɵ ɲɟɬɤɿ ɚɪɚɫɵ ԕɚɭɿɩɫɿɡ ɚɪɚɥɵԕԕɚ ɧɟɦɟɫɟ ԑɢɦɚɪɚɬɬɵԙ ɲɵԑɵɩ ɬԝɪԑɚɧ 
ɛԧɥɿɦɿ ɠԥɧɟ ɤɪɚɧɧɵԙ ԕɨɡԑɚɥɵɫɬɵԕ ɛԧɥɿɦɿɧɟ ɞɟɣɿɧɝɿ ɚɪɚɥɵԕ ԕɚɪɚɫɬɵɪɵɥɚɞɵ: 

          ȼ=Rɛԝɪɵɥɭ +lԕɚɭɿɩɫɿɡ 
ɦԝɧɞɚԑɵ Oԕɚɭɿɩɫɿɡ ± ԕɚɭɿɩɫɿɡ ɚɪɚɥɵԕ ɠԥɧɟ (ɤɪɚɧɧɵԙ ɲɵԑɵɩ ɬԝɪԑɚɧ ɛԧɥɿɦɿɧɟɧ ԑɢɦɚɪɚɬɬɵԙ 

ɝɚɛɚɪɢɬɿɧɟ ɞɟɣɿɧ ɚɪɚɥɵԕԕɚ 0,7± ɞɟɧ ɠԥɧɟ 2 ɦ ɠԥɧɟ 2 ɦɟɬɪɞɟɧ ɚɪɬɵԕ ɬԝɫɬɚ 0, 4 ɛɢɿɤɬɿɤɤɟ ɞɟɣɿɧ 
ɪԝԕɫɚɬ ɟɬɿɥɟɞɿ)  

Ԧɡɿ ɠԛɪɟɬɿɧ ɠɟɛɟɥɿɤ ɤɪɚɧɞɚɪɞɵ (1 ɫɭɪ.) ɬɚԙɞɚԑɚɧɞɚ ɠɟɛɟɧɿԙ ɟԙɿɫ  ɨɪɧɚɥɚɫԕɚɧ 
ԝɡɵɧɞɵԑɵ ɠԥɧɟ ɨɧɵԙ ɲɵԑɭɵ   ɠɢɧɚԕɬɚɥɚɬɵɧ ɷɥɟɦɟɧɬɤɟ ɠɟɛɟɧɿԙ ɪԝԕɫɚɬ ɟɬɿɥɝɟɧ ɠɚԕɵɧɞɚɭɵɧ 
ԕɨɫɚ ɟɫɤɟɪɭ ԕɚɠɟɬ ɛɨɥɚɞɵ. ɒɵԑɭ ɿɥɦɟɤɬɿ ɛɿɥɭ ɚɪԕɵɥɵ  ɠɟɛɟ ɬɨɩɫɚɫɵɧɵԙ (ɠɟɛɟɧɿԙ ɚɣɧɚɥɭ 
ɛɟɥɞɿɝɿ)  ɨɪɧɚɥɚɫɭ ɨɪɧɵɧ ɠԥɧɟ ɩɨɥɢɫɩɚɫɬɵԙ ɛɢɿɤɬɿɝɿɧ ɲɚɦɚɦɟɧ ԕɚɛɵɥɞɚɭ ɧɟɦɟɫɟ ɿɥɦɟɤɬɟɧ 
ɠɟɛɟɧɿԙ ɛɚɫɵɧɚ ɞɟɣɿɧɝɿ  hɩɨɥ=2 ɦ ɟԙ ɤɿɲɿ ɚɪɚɥɵԕ ɞɟɣ ɨɬɵɪɵɩ, ɠɟɛɟɧɿԙ ɟԙ ɤɿɲɿ ԝɡɵɧɞɵԑɵɧ 
ɚɧɵԕɬɚɣɦɵɡ 

 

ɦԝɧɞɚԑɵ ȼɲ ± ɤɪɚɧɧɵԙ ɚɣɧɚɥɭ ɛɟɥɞɿɝɿɧɟɧ ɠɟɛɟɧɿԙ ɛԝɪɵɥɭ ɛɟɥɞɿɝɿɧɟ ɞɟɣɿɧɝɿ ɚɪɚɥɵԕ, ɦ; 
ԣɲ ± ɤɪɚɧɧɵԙ ɬԝɪɚԕɬɵ ɞɟԙɝɟɣɿ ԛɫɬɿɧɟɧ ɠɟɛɟɧɿԙ ԧɤɲɟɥɿɤ ɬɨɩɫɚɫɵɧɵԙ ɨɪɬɚɥɵԕ ɛɢɿɤɬɿɝɿ 
(ɤɪɚɧɧɵԙ ɬԝɪɚԕɬɵԕ ɞɟԙɝɟɣɿɧɟɧ ɠɟɛɟɧɿԙ ɛԝɪɵɥɭ ɛɟɥɞɿɝɿɧɟ ɞɟɣɿɧɝɿ ɚɪɚɥɵԕ) ɦ; 2 ± ɤɪɚɧ 
ɿɥɦɟɝɿɧɟɧ ɠɟɛɟ ɛɚɫɵɧɚ ɞɟɣɿɧɝɿ ɟԙ ɤɿɲɿ ɚɪɚɥɵԕ. 
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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� ��� ɜ�� ɫɭɪ�� ɫԥɣɤɟɫ��
ɿɥɦɟɤɬɿԙ�ɲɵԑɭɵɧ�ɦɵɧɚ�ɮɨɪɦɭɥɚɦɟɧ�ɚɧɵԕɬɚɣɞɵ 

              Lɤɪ� ����E�Ȼɤɪ)+dɜ�+lɤ�+lɛɟɡ,                                       
ɚɥ�ɬɚɫɵɦɚɥɞɚɭ�ԕԝɪɵɥԑɵɥɚɪɵɧɚɧ�ɝɚɡɞɵԕ�ɠɟɥɿɥɟɪ�ɬԧɫɟɭ�ԛɲɿɧ�����ɝ��ɫɭɪ��ɫԥɣɤɟɫ� ± ɦɵɧɚ�

ɮɨɪɦɭɥɚɦɟɧ 
Lɤɪ� ����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� 

��ɤɟɫɬɟɫɿ�ԔȿɠɁ�ȱȱȱ-4-���ɫԥɣɤɟɫ�ԕɚɛɵɥɞɚɧɚɞɵ� 
��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 
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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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