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ɤɨɝɞɚ ɤɢɪɩɢɱɢ ɤɥɚɞɭɬ ɧɚ ɥɨɠɤɨɜɭɸ ɝɪɚɧɶ (ɧɚ ɪɟɛɪɨ), ɧɚɩɪɢɦɟɪ, ɩɪɢ ɤɥɚɞɤɟ ɤɚɪɧɢɡɨɜ, ɬɨɧɤɢɯ 
ɩɟɪɟɝɨɪɨɞɨɤ. Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɣ ɩɟɪɟɜɹɡɤɢ ɲɜɨɜ ɤɥɚɞɤɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ, ɦɟɫɬ 
ɩɪɢɦɵɤɚɧɢɹ ɢ ɩɟɪɟɫɟɱɟɧɢɹ ɫɬɟɧ, ɩɪɢ ɤɥɚɞɤɟ ɫɬɨɥɛɨɜ ɢ ɩɪɨɫɬɟɧɤɨɜ ɬɪɟɛɭɸɬɫɹ 
ɧɟɩɨɥɧɨɦɟɪɧɵɟ ɤɢɪɩɢɱɢ: ɱɟɬɜɟɪɬɤɢ, ɩɨɥɨɜɢɧɤɢ ɢ ɬɪɟɯɱɟɬɜɟɪɬɤɢ.   
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Ɂɞɚɧɢɹ ɢɦɟɸɬ ɧɚɢɛɨɥɶɲɢɣ ɩɪɨɰɟɧɬ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ, ɱɬɨ ɨɩɪɚɜɞɵɜɚɟɬ ɫɬɪɟɦɥɟɧɢɟ 
ɫɨɜɪɟɦɟɧɧɵɯ ɭɦɨɜ ɜ ɢɯ ɩɨɢɫɤɟ ɛɨɥɟɟ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɯ ɢɥɢ ©ɡɟɥɟɧɵɯª ɪɟɲɟɧɢɣ  ɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. Ɉɞɧɨɣ ɢɡ ɢɫɤɨɦɵɯ ɰɟɥɟɣ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɜɬɨɧɨɦɧɨɣ ɷɧɟɪɝɢɢ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɤɪɚɳɟɧɢɟ ɜɵɛɪɨɫɚ ɭɝɥɟɪɨɞɚ. ȼ ɦɢɪ 
ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɟɳɺ ɜ ɩɪɟɞɞɜɟɪɢɢ XX-ɝɨ ɜɟɤɚ ɩɪɢɲɥɨ ɩɨɧɹɬɢɟ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ, 
ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɤɨɬɨɪɨɝɨ ɷɤɨɧɨɦɢɬɫɹ ɧɟ ɬɨɥɶɤɨ ɩɨɬɪɟɛɥɟɧɢɟ ɫɜɟɬɚ ɢ ɷɧɟɪɝɢɢ, ɧɨ ɢ ɜɨɞɵ ɢ 
ɞɚɠɟ ɜɨɡɞɭɯɚ.  

ȼɩɟɪɜɵɟ ɨ ɬɚɤɨɝɨ ɪɨɞɚ ɭɦɧɵɯ ɞɨɦɚɯ ɡɚɝɨɜɨɪɢɥɢ ɜ ɒɜɟɰɢɢ ɜ 1988 ɝɨɞɭ, ɢ ɩɟɪɜɵɣ 
ɩɚɫɫɢɜɧɵɣ ɞɨɦ ɛɵɥ ɜɨɡɜɟɞɺɧ ɜ 1991 ɝɨɞɭ ɜ Ⱦɚɪɦɲɬɚɞɬ, Ƚɟɪɦɚɧɢɹ, ɢ ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ 
Ⱦɨɤɬɨɪɨɦ ȼɨɥɶɮɝɚɧɝɨɦ Ɏɚɣɫɬɨɦ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɫɟɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɪɟɢɦɭɳɟɫɬɜ ɭɱɚɫɬɤɚ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɨɦɚ, 
ɤɥɢɦɚɬɚ ɢ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɷɤɨɧɨɦɢɱɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɢɞɟɟɣ ɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɚɫɫɢɜɧɵɯ ɞɨɦɨɜ.  

ȼ Ƚɟɪɦɚɧɢɢ ɫ ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɫɭɳɟɫɬɜɭɟɬ ɨɪɝɚɧɢɡɚɰɢɹ, ɜɵɲɟɞɲɚɹ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɵɣ 
ɭɪɨɜɟɧɶ ɨɛɟɫɩɟɱɟɧɢɹ ɩɚɫɫɢɜɧɵɯ ɞɨɦɨɜ, ɢ ɧɢɠɟ ɩɪɟɞɨɫɬɚɜɥɟɧ ɪɹɞ ɫɬɚɧɞɚɪɬɧɵɯ ɬɪɟɛɨɜɚɧɢɣ 
ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɫɬɚɧɞɚɪɬ Passivhaus.1 ɋɬɚɧɞɚɪɬ Passivhaus ɬɪɟɛɭɟɬ, ɱɬɨɛɵ ɡɞɚɧɢɟ 
ɨɬɜɟɱɚɥɨ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ:  

Ɂɞɚɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɝɨɞɨɜɚɹ ɩɨɬɪɟɛɧɨɫɬɶ 
ɨɬɨɩɥɟɧɢɹ ɢ ɨɯɥɚɠɞɟɧɢɹ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɤɟɬɚ ɩɥɚɧɢɪɨɜɚɧɢɹ Passivhaus, 
ɛɵɥɚ ɧɟ ɛɨɥɟɟ 15 ɤȼɬɱ / ɦ2 (4755 ȻɌȿ / ɤɜ. Ɏɭɬ� 5,017 ɆȾɠ / ɤɜ. Ɏɭɬ) ɜ ɝɨɞ ɧɚ ɷɧɟɪɝɢɸ 
ɧɚɝɪɟɜɚ ɢɥɢ ɨɯɥɚɠɞɟɧɢɹ ɢɥɢ ɪɚɫɫɱɢɬɚɧ ɧɚ ɩɢɤɨɜɭɸ ɬɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ 10 ȼɬ / ɦ2 (1,2 ɥ.ɫ. / 
1000 ɤɜ. ɮɭɬɨɜ), ɢ ɦɨɠɟɬ ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ ɦɟɫɬɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. 
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Ɉɛɳɟɟ ɩɨɬɪɟɛɥɟɧɢɟ ɩɟɪɜɢɱɧɨɣ ɷɧɟɪɝɢɢ (ɢɫɯɨɞɧɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɢ ɬ. ɞ.) 
(ɩɟɪɜɢɱɧɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɬɨɩɥɟɧɢɹ, ɝɨɪɹɱɟɣ ɜɨɞɵ ɢ ɷɥɟɤɬɪɢɱɟɫɬɜɚ) ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 60 
ɤȼɬɱ / ɦ2 (19 020 ȻɌȿ / ɤɜ. Ɏɭɬ; 20,07 ɆȾɠ / ɤɜ. Ɏɭɬ) ɜ ɝɨɞ. 

Ɂɞɚɧɢɟ ɧɟ ɞɨɥɠɧɨ ɩɪɨɩɭɫɤɚɬɶ ɛɨɥɶɲɟ ɜɨɡɞɭɯɚ, ɱɟɦ ɜ 0,6 ɪɚɡ ɛɨɥɶɲɟ ɨɛɴɟɦɚ 
ɩɨɦɟɳɟɧɢɹ ɜ ɱɚɫ (n50 � 0,6 / ɱɚɫ) ɩɪɢ 50 ɉɚ (0,0073 ɮɭɧɬ / ɤɜ. Ⱦɸɣɦ), ɤɚɤ ɛɵɥɨ ɩɪɨɜɟɪɟɧɨ 
ɞɜɟɪɶɸ ɜɟɧɬɢɥɹɬɨɪɚ, ɢɥɢ, ɜ ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɵ, ɟɫɥɢ ɫɦɨɬɪɟɬɶ ɧɚ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ 
ɤɨɪɩɭɫɚ, ɭɬɟɱɤɚ ɫɤɨɪɨɫɬɢ ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɧɟɟ 0,05 ɤɭɛɢɱɟɫɤɢɯ ɮɭɬɨɜ ɜ ɦɢɧɭɬɭ. 

ɑɬɨ ɫɨɛɨɣ ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɚɫɫɢɜɧɵɟ ɞɨɦɚ? ɉɪɨɳɟ ɝɨɜɨɪɹ, ɩɚɫɫɢɜɧɵɣ ɫɨɥɧɟɱɧɵɣ ɞɨɦ 
ɧɚɤɚɩɥɢɜɚɟɬ ɬɟɩɥɨ, ɤɨɝɞɚ ɫɨɥɧɰɟ ɫɜɟɬɢɬ ɱɟɪɟɡ ɨɤɧɚ, ɜɵɯɨɞɹɳɢɟ ɧɚ ɸɝ, ɢ ɭɞɟɪɠɢɜɚɟɬ ɟɝɨ ɜ 
ɦɚɬɟɪɢɚɥɚɯ, ɤɨɬɨɪɵɟ ɧɚɤɚɩɥɢɜɚɸɬ ɬɟɩɥɨ, ɢɡɜɟɫɬɧɨɟ ɧɚɦ ɤɚɤ ɬɟɩɥɨɜɚɹ ɦɚɫɫɚ. Ⱦɨɥɹ ɬɟɩɥɨɜɨɣ 
ɧɚɝɪɭɡɤɢ ɞɨɦɚ, ɤɨɬɨɪɭɸ ɦɨɠɟɬ ɜɵɞɟɪɠɚɬɶ ɩɚɫɫɢɜɧɚɹ ɫɨɥɧɟɱɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ, ɧɚɡɵɜɚɟɬɫɹ 
ɩɚɫɫɢɜɧɨɣ ɫɨɥɧɟɱɧɨɣ ɮɪɚɤɰɢɟɣ ɢ ɡɚɜɢɫɢɬ ɨɬ ɩɥɨɳɚɞɢ ɨɫɬɟɤɥɟɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɜɨɣ 
ɦɚɫɫɵ. ɂɞɟɚɥɶɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɬɟɩɥɨɜɨɣ ɦɚɫɫɵ ɤ ɨɫɬɟɤɥɟɧɢɸ ɡɚɜɢɫɢɬ ɨɬ ɤɥɢɦɚɬɚ. ɏɨɪɨɲɨ 
ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɟ ɩɚɫɫɢɜɧɵɟ ɫɨɥɧɟɱɧɵɟ ɞɨɦɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɧɟɜɧɨɣ ɫɜɟɬ ɜ ɬɟɱɟɧɢɟ 
ɜɫɟɝɨ ɝɨɞɚ ɢ ɤɨɦɮɨɪɬ ɜɨ ɜɪɟɦɹ ɯɨɥɨɞɧɨɝɨ ɫɟɡɨɧɚ ɩɪɢ ɩɨɦɨɳɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɨɱɧɨɣ 
ɜɟɧɬɢɥɹɰɢɢ ( Ɋɢɫ. 1). 

 
Ɋɢɫ. 1 ɉɪɢɦɟɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ 

 
ɉɚɫɫɢɜɧɵɣ ɞɨɦ - ɷɬɨ ɦɟɬɨɞɨɥɨɝɢɹ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɫɬɪɨɝɢɯ ɬɪɟɛɨɜɚɧɢɣ ɫɬɚɧɞɚɪɬɚ. ɉɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɦɚɤɫɢɦɚɥɶɧɨ ɫɧɢɡɢɬɶ ɧɚɝɪɭɡɤɭ 
ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɨɯɥɚɠɞɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɩɚɫɫɢɜɧɵɯ ɦɟɪ, ɬɚɤɢɯ ɤɚɤ ɨɪɢɟɧɬɚɰɢɹ, ɦɚɫɫɢɪɨɜɚɧɢɟ, 
ɢɡɨɥɹɰɢɹ, ɪɟɤɭɩɟɪɚɰɢɹ ɬɟɩɥɚ, ɩɚɫɫɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ, ɡɚɬɟɧɟɧɢɟ 
ɫɨɥɧɰɚ, ɭɫɬɪɚɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɫɬɨɜ ɢ ɫɥɭɱɚɣɧɵɟ ɜɧɭɬɪɟɧɧɢɟ ɬɟɩɥɨ ɢɫɬɨɱɧɢɤɢ.  

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɚɫɫɢɜɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ ɭɱɢɬɵɜɚɸɬɫɹ ɜɫɟ ɨɤɪɭɠɚɸɳɢɟ 
ɮɚɤɬɨɪɵ, ɬɚɤɢɟ ɤɚɤ ɭɱɚɫɬɨɤ, ɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ, ɨɬɧɨɲɟɧɢɟ ɤ ɫɨɥɧɰɭ, 
ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɡɚɬɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɮɨɪɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɞɨɦɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɫɨɥɧɟɱɧɨɦɭ ɫɜɟɬɭ. Ɏɨɪɦɚ ɢ ɨɛɴɟɦ ɫɚɦɨɝɨ ɞɨɦɚ ɞɨɥɠɧɵ ɛɵɬɶ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɜ ɫɨɨɬɧɨɲɟɧɢɢ 
ɫ ɩɨɥɭɱɚɟɦɨɣ ɷɧɟɪɝɢɟɣ ɫɨɥɧɟɱɧɨɝɨ ɫɜɟɬɚ, ɬɨ ɟɫɬɶ ɡɞɚɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɤɨɦɩɚɤɬɧɵɦ, ɬɚɤ ɤɚɤ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɟɧɬɢɥɹɰɢɢ ɢ ɨɫɧɚɳɟɧɢɹ ɬɟɩɥɨɦ ɠɢɥɨɝɨ ɞɨɦɚ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɦɢɧɢɦɭɦɭ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɢɢ.  

Ɍɚɤ ɤɚɤ ɡɞɚɧɢɟ ɞɨɥɠɧɨ ɢɦɟɬɶ ɩɨɥɧɵɣ ɞɨɫɬɭɩ ɤɨ ɜɫɟɦ ɩɪɢɪɨɞɧɵɦ ɪɟɫɭɪɫɚɦ, ɚ ɢɦɟɧɧɨ ɤ 
ɫɨɥɧɰɭ, ɜɟɬɪɭ ɢ ɞɨɠɞɸ ɩɨ ɩɪɢɱɢɧɟ ɤɥɸɱɟɜɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɨɫɧɚɳɟɧɢɹ ɬɟɩɥɨɦ ɢ ɷɧɟɪɝɢɟɣ, 
ɫɚɦɨɣ ɷɮɮɟɤɬɢɜɧɨɣ ɮɨɪɦɨɣ ɠɢɥɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢɥɢ ɞɨɦɚ ɹɜɥɹɟɬɫɹ ɤɭɩɨɥɶɧɚɹ ɮɨɪɦɚ, 
ɢɦɟɸɳɚɹ ɛɨɥɶɲɢɣ ɨɛɡɨɪ ɢ ɞɨɫɹɝɚɟɦɨɫɬɶ ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɪɢɜɵɱɧɵɯ ɞɥɹ ɧɚɫ 
ɤɜɚɞɪɚɬɧɵɯ ɮɨɪɦ. Ɉɞɧɚɤɨ, ɩɪɢ ɩɪɚɜɢɥɶɧɨɦ ɪɚɫɱɟɬɟ ɫɨɨɪɭɠɟɧɢɹ ɥɸɛɨɝɨ ɪɨɞɚ ɢ 
ɮɨɪɦɨɨɛɪɚɡɨɜɚɧɢɹ ɦɨɠɧɨ ɩɪɢɫɩɨɫɨɛɢɬɶ.  

ɍɱɢɬɵɜɚɟɬɫɹ ɢ ɱɢɫɥɨ, ɢ ɰɟɥɶ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɩɨɦɟɳɟɧɢɣ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɧɟɢɫɩɨɥɶɡɭɟɦɵɯ ɢɥɢ ɦɚɥɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɨɦɧɚɬ. Ʉ ɩɪɢɦɟɪɭ, ɛɨɥɶɲɢɟ ɝɚɪɞɟɪɨɛɧɵɟ 
ɩɨɦɟɳɟɧɢɹ ɢɥɢ ɫɤɥɚɞɫɤɢɟ ɤɨɦɧɚɬɵ ɛɭɞɭɬ ɫɨɯɪɚɧɹɬɶ ɯɨɥɨɞɧɵɣ ɜɨɡɞɭɯ ɢɡ-ɡɚ ɪɟɞɤɨɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ, ɩɪɟɩɹɬɫɬɜɭɹ ɨɫɧɚɳɟɧɢɸ ɬɟɩɥɨɦ ɩɟɪɢɦɟɬɪ ɠɢɥɨɝɨ ɡɞɚɧɢɹ. 
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Ɍɚɤ ɠɟ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɬɨɥɳɢɧɚ ɫɬɟɧ ɢ ɫɚɦɨɣ ɬɟɩɥɨɢɡɨɥɹɰɢɢ, ɱɬɨɛɵ 
ɞɨɫɬɢɱɶ ɦɚɤɫɢɦɚɥɶɧɨ ɧɢɡɤɨɝɨ ɩɪɨɰɟɧɬɚ ɬɟɩɥɨɩɨɬɟɪɢ, ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɨɛɟɫɩɟɱɢɜ ɩɨɥɧɭɸ 
ɮɢɤɫɚɰɢɸ ɨɤɨɧɧɵɯ ɩɪɨɺɦɨɜ ɢ ɨɫɬɚɥɶɧɵɯ ɩɟɪɟɫɟɱɟɧɢɣ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɫɟɯ ɜɢɞɨɜ ɩɪɨɧɢɤɚɧɢɹ 
ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɠɢɥɨɣ ɞɨɦ.  ȼ ɩɪɚɜɢɥɶɧɨ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɨɦ ɩɚɫɫɢɜɧɨɦ ɞɨɦɟ ɨɛɨɥɨɱɤɚ 
ɡɞɚɧɢɹ ɨɛɨɫɨɛɥɟɧɚ ɨɬ ɧɚɪɭɠɧɨɝɨ ɜɥɢɹɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɬɟɩɥɭ ɫɨɯɪɚɧɹɬɶɫɹ ɜ ɡɞɚɧɢɢ, ɢ 
ɨɫɬɚɜɚɬɶɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɟɧɬɢɥɢɪɭɟɦɵɦ, ɛɥɚɝɨɞɚɪɹ ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɫɢɫɬɟɦɟ ɨɫɧɚɳɟɧɢɹ 
ɫɜɟɠɢɦ ɜɨɡɞɭɯɨɦ.  

ɍɫɬɚɧɨɜɤɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɫ ɪɟɤɭɩɟɪɚɰɢɟɣ ɬɟɩɥɚ ɬɚɤ ɠɟ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ 
ɩɭɧɤɬɨɦ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɚɫɫɢɜɧɨɝɨ ɡɞɚɧɢɹ. ȼɪɚɝ ɝɟɪɦɟɬɢɱɧɨɣ ɫɬɪɭɤɬɭɪɵ - ɧɟɫɜɟɠɢɣ 
ɜɨɡɞɭɯ. ɋɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ ɫ ɪɟɤɭɩɟɪɚɰɢɟɣ ɬɟɩɥɚ (HRV) ɛɭɞɟɬ ɧɚɩɪɚɜɥɹɬɶ ɩɨɬɨɤ ɜɨɡɞɭɯɚ ɜ 
ɩɚɫɫɢɜɧɵɣ ɞɨɦ ɢ ɢɡ ɧɟɝɨ. ɋɢɫɬɟɦɚ HRV - ɷɬɨ ɩɨɫɥɟɞɧɢɣ ɩɪɢɧɰɢɩ, ɤɨɬɨɪɵɣ ɞɨɩɨɥɧɹɟɬ 
ɩɚɫɫɢɜɧɵɣ ɞɨɦ. ɋɢɫɬɟɦɚ ɢɡɜɥɟɤɚɟɬ ɧɟɫɜɟɠɢɣ ɜɨɡɞɭɯ ɢ ɜɥɚɠɧɨɫɬɶ ɢɡ ɞɨɦɚ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɟ 
ɤɚɧɚɥɵ, ɩɪɟɠɞɟ ɱɟɦ ɩɨɤɢɧɭɬɶ ɩɚɫɫɢɜɧɵɣ ɞɨɦ, ɧɟɫɜɟɠɢɣ ɜɨɡɞɭɯ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɝɞɟ ɬɟɩɥɨ ɩɟɪɟɞɚɟɬɫɹ ɫɜɟɠɟɦɭ ɜɨɡɞɭɯɭ. 

ɉɨɫɤɨɥɶɤɭ ɡɞɚɧɢɟ ɹɜɥɹɟɬɫɹ ɜɨɡɞɭɯɨɧɟɩɪɨɧɢɰɚɟɦɵɦ, ɜ ɠɢɥɵɟ/ɪɚɛɨɱɢɟ ɩɨɦɟɳɟɧɢɹ 
ɩɨɫɬɭɩɚɟɬ ɧɟɩɪɟɪɵɜɧɚɹ ɩɨɞɚɱɚ ɨɬɮɢɥɶɬɪɨɜɚɧɧɨɝɨ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɫ ɧɟɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ, ɚ 
ɧɟɫɜɟɠɢɣ ɜɨɡɞɭɯ ɜɵɯɨɞɢɬ ɢɡ ɫɥɭɠɟɛɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɹ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɭɸ ɢ 
ɤɨɧɬɪɨɥɢɪɭɟɦɭɸ ɜɟɧɬɢɥɹɰɢɸ ɫ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɦ ɬɟɩɥɨɨɛɦɟɧɨɦ. 

Ȼɥɚɝɨɞɚɪɹ ɫɢɫɬɟɦɟ HRV ɜ ɞɨɦɟ ɜɫɟɝɞɚ ɛɭɞɟɬ ɩɨɫɬɨɹɧɧɚɹ ɩɨɞɚɱɚ ɫɜɟɠɟɝɨ, ɫ 
ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ, ɮɢɥɶɬɪɨɜɚɧɧɨɝɨ ɜɨɡɞɭɯɚ. ɗɬɨ ɭɥɭɱɲɚɟɬ ɨɛɳɟɟ ɤɚɱɟɫɬɜɨ 
ɜɨɡɞɭɯɚ ɢ ɩɪɟɩɹɬɫɬɜɭɟɬ ɞɨɦɭ ɫɬɚɬɶ ɞɭɲɧɵɦ. ɑɬɨ ɟɳɟ ɛɨɥɟɟ ɜɚɠɧɨ, ɫɢɫɬɟɦɚ ɨɫɬɚɧɚɜɥɢɜɚɟɬ 
ɤɨɧɞɟɧɫɚɰɢɸ ɢ ɪɨɫɬ ɩɥɟɫɟɧɢ ɜ ɞɨɦɟ. 

 

 

 
Ɋɢɫ. 2  Ɇɟɬɨɞ ɜɨɡɞɭɲɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɜɨɡɞɭɯɚ 

 
ɇɟɫɦɨɬɪɹ ɧɚ ɜɵɫɨɤɭɸ ɜɨɡɞɭɯɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɝɥɚɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɚɫɫɢɜɧɨɝɨ 

ɫɨɨɪɭɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɜɟɠɢɣ ɜɨɡɞɭɯ, ɤɨɬɨɪɵɣ ɩɨɫɬɨɹɧɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɱɬɨ ɨɱɟɧɶ ɧɭɠɧɨ 
ɞɥɹ ɡɞɨɪɨɜɶɹ. ɉɪɢɬɨɤ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɱɟɥɨɜɟɤɚ 30 ɦ3 ɜ ɱɚɫ. 

ȼɨɡɞɭɲɧɵɟ ɫɨɥɧɟɱɧɵɟ ɤɨɥɥɟɤɬɨɪɵ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɝɪɭɩɩɵ ɩɨ ɦɟɬɨɞɭ 
ɰɢɪɤɭɥɹɰɢɢ ɜɨɡɞɭɯɚ. ȼ ɫɚɦɨɦ ɩɪɨɫɬɨɦ ɢɡ ɧɢɯ ɜɨɡɞɭɯ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɤɨɥɥɟɤɬɨɪ ɩɨɞ 
ɩɨɝɥɨɬɢɬɟɥɟɦ (Ɋɢɫ. 2) .  

ȿɳɟ ɜ 1970-ɯ ɝɨɞɚɯ ɛɵɥɨ ɹɫɧɨ, ɱɬɨ ɷɪɚ ɢɫɤɨɩɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɩɨɞɯɨɞɢɬ ɤ ɤɨɧɰɭ. Ȼɵɥɨ 
ɹɫɧɨ, ɱɬɨ ɨɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɷɬɨɣ ɮɨɪɦɵ ɷɧɟɪɝɢɢ ɹɜɥɹɸɬɫɹ ɜɵɛɪɨɫɵ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ..  

ɇɭɠɞɚ ɢɡ-ɡɚ ɤɨɬɨɪɨɣ ɛɵɥ ɩɪɢɞɭɦɚɧ ɩɚɫɫɢɜɧɵɣ ɞɨɦ, ɜɫɺ ɟɳɺ ɚɤɬɭɚɥɟɧ ɩɨ ɫɟɣ ɞɟɧɶ, ɢ 
ɩɨ ɷɬɨɣ ɠɟ ɩɪɢɱɢɧɟ ɞɨɫɬɢɝɧɭɜɲɚɹ ɡɚ ɫɬɨɥɶ ɤɨɪɨɬɤɢɣ ɫɪɨɤ ɩɨɩɭɥɹɪɧɨɫɬɶ ɩɚɫɫɢɜɧɵɯ ɞɨɦɨɜ 
ɨɛɴɹɫɧɹɟɬɫɹ ɫɚɦɢɦ ɩɟɪɜɨɫɨɡɞɚɬɟɥɟɦ Ⱦɨɤɬɨɪɨɦ ȼɨɥɶɮɝɚɧɝɨɦ Ɏɚɣɫɬɨɦ, ɤɨɬɨɪɵɣ ɜ ɨɞɧɨɦ ɢɡ 
ɢɧɬɟɪɜɶɸ ɨɛɴɹɫɧɢɥ ɢɞɟɸ ɫɨɡɞɚɧɢɹ ɬɚɤɨɝɨ ɷɪɝɨɧɨɦɢɱɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ:  <…Ɇɵ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɥɢ, ɞɥɹ ɱɟɝɨ ɮɚɤɬɢɱɟɫɤɢ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɷɬɨ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɨɩɥɢɜɚ, 
ɞɨɛɵɜɚɟɦɨɝɨ ɢɡ ɡɟɦɥɢ. Ɋɟɡɭɥɶɬɚɬ ɛɵɥ ɲɨɤɢɪɭɸɳɢɦ: ɧɚɢɛɨɥɶɲɚɹ ɞɨɥɹ ɫɨɜɪɟɦɟɧɧɨɝɨ 
ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɢɢ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɡɞɚɧɢɣ, ɬɨ ɟɫɬɶ ɛɨɥɟɟ ɬɪɟɬɢ! Ⱦɥɹ ɬɟɯ, ɤɬɨ 
ɯɨɪɨɲɨ ɪɚɡɛɢɪɚɟɬɫɹ ɜ ɮɢɡɢɤɟ, ɫɪɚɡɭ ɫɬɚɥɨ ɹɫɧɨ, ɱɬɨ ɞɚɧɧɵɣ ɜɨɩɪɨɫ ɦɨɠɧɨ ɪɟɲɢɬɶ ɛɨɥɟɟ 



5111 
 

ɷɮɮɟɤɬɢɜɧɨ��ɦɵ� ɨɛɪɚɬɢɥɢɫɶ� ɤ� ɩɪɚɤɬɢɱɟɫɤɢɦ� ɜɨɩɪɨɫɚɦ� ɫɢɫɬɟɦɚɦ� ɨɬɨɩɥɟɧɢɹ�� ɪɚɫɩɪɟɞɟɥɟɧɢɹ�
ɬɟɩɥɚ��ɨɤɨɧ��ɤɪɵɲ�ɢ�ɫɢɫɬɟɦ�ɜɟɧɬɢɥɹɰɢɢ 

Ʉɚɤ� ɜɵɹɫɧɢɥɨɫɶ�� ɩɪɨɟɤɬ� ɩɚɫɫɢɜɧɨɝɨ� ɞɨɦɚ� ɦɨɠɧɨ� ɩɨɞɫɬɪɨɢɬɶ� ɩɨɞ� ɥɸɛɨɣ� ɤɥɢɦɚɬ�� ɢ�
ɞɚɠɟ� ɜɵɛɨɪ�ɥɨɤɚɰɢɢ�ɩɟɪɜɨɝɨ� ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɝɨ�ɢ� ɜɨɡɜɟɞɟɧɧɨɝɨ�ɩɚɫɫɢɜɧɨɝɨ�ɞɨɦɚ� ɜ� ɝɨɪɨɞɟ�
Ⱦɚɪɦɲɬɚɞɬ� ɛɵɥ� ɥɢɲɶ� ɜɵɛɨɪɨɦ�� ɨɫɧɨɜɚɧɧɵɦ� ɧɚ� ɩɪɟɞɥɨɠɟɧɧɨɦ� ɭɱɚɫɬɤɟ�� ɚ� ɧɟ� ɜ� ɜɵɝɨɞɧɨɫɬɢ�
ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɣ�� 

 ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɫɭɳɟɫɬɜɭɟɬ� ɦɧɨɠɟɫɬɜɨ� ɨɪɝɚɧɢɡɚɰɢɣ� ɨɫɧɚɳɚɸɳɢɯ� ɝɨɪɨɞɚ�
ɞɨɦɚɦɢ� ɫ� ɷɪɝɨɧɨɦɢɱɧɵɦ� ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ�� ɱɬɨ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ ɷɤɨɧɨɦɢɬɶ� ɪɟɫɭɪɫɵ�
ɧɚɲɟɣ� ɩɥɚɧɟɬɵ�� ɍɠɟ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɦɧɨɠɟɫɬɜɨ� ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɯ� ɩɪɨɞɭɤɬɨɜ�� ɤɨɬɨɪɵɯ� ɧɟ�
ɛɵɥɨ�ɩɪɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�ɩɟɪɜɵɯ�ɩɚɫɫɢɜɧɵɯ�ɞɨɦɨɜ��ɧɨ�ɭɠɟ�ɟɫɬɶ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɪɢɨɛɪɟɬɟɧɢɹ�
ɢ� ɞɚɥɶɧɟɣɲɟɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɩɟɰɢɚɥɶɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɤ� ɩɪɢɦɟɪɭ�� ɤɚɱɟɫɬɜɟɧɧɵɯ� ɨɤɨɧ� ɫ�
ɬɪɨɣɧɵɦ�ɨɫɬɟɤɥɟɧɢɟɦ�ɢɥɢ�ɭɬɨɥɳɟɧɧɵɯ�ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ� 

 
ɋɩɢɫɨɤ�ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ 

1. https://passivehouse.com/01_passivehouseinstitute/01_passivehouseinstitute.htm 
2. https://blog.passivehouse-international.org/first-passive-house-wolfgang-feist/ 
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ԐɂɆȺɊȺɌɌȺɊɆȿɇ�ɄԦɌȿɊɆȿ�ɀԤɇȿ�ȻԦɅɒȿɄ�ɋȺɍȾȺ�ɇȺɊɕԐɕɇɕԘ�

ԔȺɅɕɉɌȺɋɍɕɇȺ�ɕԔɉȺɅɕ 
 

ɍɫɟɧɛɚɣ�Ⱥɥɢɧɚ�ȿɪɤɿɧԕɵɡɵ 
alina_ussenbai_96@mail.ru 
Ʌ��ɇ��Ƚɭɦɢɥɟɜ�ɚɬɵɧɞɚԑɵ�ȿԜɍ� 

©�ɋԥɭɥɟɬ�ª�ɤɚɮɟɞɪɚɫɵɧɵԙ�ɦɚɝɢɫɬɪɚɧɬɵ��Ⱥɫɬɚɧɚ��Ԕɚɡɚԕɫɬɚɧ 
Ԑɵɥɵɦɢ ɠɟɬɟɤɲɿ�±ɇ�Ⱥ�ɑɟɪɧɵɲ� 

 
Ɇɚԕɚɥɚɞɚ� Ⱥɫɬɚɧɚ� ԕɚɥɚɫɵɧɞɚԑɵ� ɬɚɛɢԑɢ� - ɤɥɢɦɚɬɬɵԕ� ԧɡɝɟɪɿɫɬɟɪɿ�� ԕԝɡɿɪɟɬɬɿ� ɤԧɡɞɟɪɞɿԙ�

ɛɨɥɠɚɦɵ�ɛɨɣɵɧɲɚ�ɤɥɢɦɚɬɬɵԙ�ɛɨɥɚɲɚԕɬɚ� ԧɡɝɟɪɭɿɦɟɧ�ԕɚɬɚɪ�� ɨɥɚɪɞɵԙ�ɤԧɬɟɪɦɟ�ɠԥɧɟ�ɛԧɥɲɟɤ�
ɫɚɭɞɚ� ɧɚɪɵԑɵɧɵԙ� ԕɚɥɵɩɬɚɫɭɵɧɚ� ԥɫɟɪɿ� ԕɚɪɚɫɬɵɪɵɥɚɞɵ��Ɉɫɵԑɚɧ� ɨɪɚɣ� ԑɵɥɵɦɢ� - ɬԥɠɿɪɟɛɟɥɿɤ�
ɡɟɪɬɬɟɭɥɟɪɞɿ�ԕɨɥɞɚɧɚ�ɨɬɵɪɵɩ��ԕɚɡɿɪɝɿ� ɡɚɦɚɧɞɚԑɵ�ԛɥɤɟɧ�ɦɟɝɚɩɨɥɢɫɬɟɪɞɿԙ�ԕɚɥɵɩɬɚɫɭɵɧɵԙ�ԧɡɿ�
ɤɥɢɦɚɬɬɵԕ� ɮɚɤɬɨɪɥɚɪɞɵԙ� ԧɡɝɟɪɿɫɿɧɟ� ɬɿɤɟɥɟɣ� ԥɫɟɪ� ɟɬɟɬɿɧɿ� ɞԥɥɟɥɞɟɧɞɿ�� Ɂɟɪɬɬɟɭɝɟ� ɚɥɵɧԑɚɧ�
ɚɭɦɚԕ�- Ⱥɫɬɚɧɚ�ԕɚɥɚɫɵ��� 

Ɍԛɪɥɿ� ɚɜɬɨɪɥɵԕ� ɤԧɡɞɟɪɞɟɧ� ɚɥɵɧԑɚɧ� ɞɟɪɟɤɬɟɪɞɿ� ԕɨɥɞɚɧɚ� ɨɬɵɪɵɩ�� Ⱥɫɬɚɧɚ� ԕɚɥɚɫɵɧɵԙ�
ɠɵɥɞɵԕ�ɠԥɧɟ�ɨɪɬɚɲɚ�ɬɟɦɩɟɪɚɬɭɪɚɥɚɪɵɧɚ�ɫɚɥɵɫɬɵɪɦɚɥɵ�ɬԛɪɞɟ�ɬɚɥɞɚɭ�ɠɚɫɚɭ���ɀɵɥɭ�ɚɪɚɥɵ��
ԝԑɵɦɵɧɵԙ� ɦԥɧɿ�� ԕԝɪɵɥɵɫ� ɧɨɪɦɚɥɚɪɵɧ� ɦɟɪɡɿɦɞɿ� ԕɚɪɚɭ� ԕɚɠɟɬɬɿɥɿɝɿɧɿԙ� ɩɚɣɞɚɫɵ�� ԕɚɥɚɥɵԕ�
ɠɨɫɩɚɪ� ɦɟɧ� ɫԥɭɥɟɬɬɿɤ� ԝɫɵɧɵɫɬɚɪ� ɛɟɪɿɥɟɞɿ�� Ɉɥɚɪԑɚ�� Ԕԝɪɵɥɵɫ� ɤɨɧɫɬɪɭɤɰɢɹɥɚɪɵ� ɦɟɧ�
ɦɚɬɟɪɢɚɥɞɚɪ�� Ʉԧɬɟɪɦɟ� ɠԥɧɟ� ɛԧɥɲɟɤ� ɫɚɭɞɚ� ɧɚɪɵԑɵɧɵԙ� ɮɭɧɤɰɢɨɧɚɥɞɵԕ� ɠԥɧɟ� ɤɟԙɿɫɬɿɤɬɿɤ�
ɲɟɲɿɦɿ�� ɋɬɟɥɢɫɬɢɤɚɥɵԕ� ɠԥɧɟ� ɤԧɥɟɦɞɿɤ� ɠɨɫɩɚɪ� ɲɟɲɿɦɿ�� Ԕԝɪɵɥɵɫɬɚԑɵ� ɤɨɧɫɬɪɭɤɬɢɜɬɿ� ɠԥɧɟ�
ɬɟɯɧɨɥɨɝɢɹɥɵԕ�ɲɟɲɿɦɞɟɪɿ�� 

Ʉԧɬɟɪɦɟ�ɠԥɧɟ�ɛԧɥɲɟɤ�ɫɚɭɞɚ�ɧɚɪɵԑɵɧ�ɧɟɦɟɫɟ�ԑɢɦɚɪɚɬɬɚɪɞɵ�ɠɨɛɚɥɚɭ�ԛɲɿɧ�ɤɥɢɦɚɬɬɵԕ��
ɷɤɨɥɨɝɢɹɥɵԕ�ɠɚԑɞɚɣɥɚɪ�ԧɬɟ�ɦɚԙɵɡɞɵ��Ɉɥɚɪԑɚ�� ɥɚɧɞɲɚɮɬ�� ɫɭ� ɤɟԙɿɫɬɿɤɬɟɪɿɧɿԙ� ɛɨɥɭɵ�� ɪɟɥɶɟɮ��
ɠɟɥɞɿԙ�ɫɨԑɭ�ɠɚԑɞɚɣɵ��ɫɚɥɵɫɬɵɪɦɚɥɵ�ɬɟɦɩɟɪɚɬɭɪɚ��ɵɥԑɚɥɞɵɥɵԕ�ɩɟɧ�ɠɚɭɵɧ-ɲɚɲɵɧ�ɠɚԑɞɚɣɵ�
ɠɚɬɚɞɵ� 

Ⱥɫɬɚɧɚ� ԕɚɥɚɫɵɧɵԙ ɦɚԙɵɡɞɵɥԑɵ� - ɨɥ� ԕԝɪɥɵԕɬɵԙ� ɬɟɪɟɧɞɿɝɿɧɞɟ�� ɫɨɧɵɦɟɧ� ԕɚɬɚɪ� ɬɟԙɿɡ�
ɞɟԙɝɟɣɿɧɟɧ� ɫɚɥɵɫɬɵɪɦɚɥɵ� ɬԛɪɞɟ� ɛɢɿɤ� ɨɪɧɚɥɚɫɭɵ�� ɫɭ� ɪɟɫɭɪɫɬɚɪɵɧɚɧ� ԕɚɲɵԕ� ɛɟɣɿɦɞɟɥɭɿɧɟ�
ɛɚɣɥɚɧɵɫɬɵ��ɫɨɥ�ɠɟɪɞɿԙ�ԧɡɿɧɞɿɤ�ɤɥɢɦɚɬɵɧɵԙ�ԕɚɥɵɩɬɚɫɭɵɧɚ�ɵԕɩɚɥ�ɠɚɫɚɣɞɵ��Ⱥɫɬɚɧɚ�ԕɚɥɚɫɵ�
Ɉɪɬɚ�Ⱥɡɢɹ�ɞɚɥɚɫɵɧɞɚ� ɤɿɲɿɝɿɪɿɦ�ԛɫɬɿɪɬɬɟɪ�ɠɚɦɵɥԑɚɧ�ɬԧɛɟɲɿɤɬɟɪɦɟɧ�ɠɚɡɵɬɵԕɬɵԕ�ɚɣɦɚԕɬɚɪɞɵ�
ԕɚɦɬɵɣɞɵ��>�KWWSV���UX�FOLPDWH-data.org ] 
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