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УДК 624.01 

ВПЛИВ КЛІМАТИЧНИХ ФАКТОРІВ НА ПРОЕКТНІ РІШЕННЯ 

БУДІВЕЛЬ І СПОРУД 

ʏʫʜʠʢ I.ɯ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʨʝʢʪʦʨ  ɯʌʅʊʋʅɻ, ɼʦʙʨʷʥʩʴʢʠʡ I.ʄ., ʜ.ʪ.ʥ., 

ʧʨʦʬʝʩʦʨ, ɼʦʙʨʷʥʩʴʢʘ ʃ.ʆ., ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ʂʫʣʴʙʘʥʩʴʢʠʡ ʖ.ʄ., ʩʪʫʜʝʥʪ 

ɯʚʘʥʦ-ʬʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ,  

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ 

 

Вступ. ʂʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʥʘʜʽʡʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʙʝʟʧʝʢʫ ʙʫʜʽʚʝʣʴ ʪʘ 

ʩʧʦʨʫʜ. ʅʝʚʨʘʭʫʚʘʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʥʘ ʝʪʘʧʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʝʨʝʜʯʘʩʥʦʛʦ ʟʥʦʩʫ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʽʜʚʠʱʝʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʽ ʥʘʚʽʪʴ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

Основний текст. ɺ ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʟʨʦʩʪʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʧʘʜʽʚ ʽ ʚʽʪʨʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʷʚʠʱ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʽ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʟʥʘʯʝʥʥʷ ʢʣʽʤʘʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ 

ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʻ. 

ɺʠʟʥʘʯʠʤʦ ʦʩʥʦʚʥʽ ʢʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ.  

ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʧʦʚʽʪʨʷ, ʩʥʽʛʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ ʪʘ ʚʦʣʦʛʽʩʪʴ, ʚʽʪʨʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʩʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ, 

ʧʨʦʤʝʨʟʘʥʥʷ ˇʨʫʥʪʽʚ, ʘʛʨʝʩʠʚʥʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʂʦʞʝʥ ʽʟ ʮʠʭ 

ʬʘʢʪʦʨʽʚ ʤʘʻ ʩʧʝʮʠʬʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʜʽʾ ʪʘ ʚʧʣʠʚʘʻ ʥʘ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʙʫʜʽʚʣʽ.     

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʾʭ ʚʧʣʠʚ ʥʘ ʦʙôʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ. 

ʊʝʤʧʝʨʘʪʫʨʥʽ ʬʘʢʪʦʨʠ ʚʠʢʣʠʢʘʶʪʴ: ʪʝʤʧʝʨʘʪʫʨʥʽ ʜʝʬʦʨʤʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʚʠʥʠʢʥʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ, ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʫ ʤʘʪʝʨʽʘʣʘʭ ʪʘ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʪʝʧʣʦʪʝʭʥʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʠʙʽʨ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʠʧʠ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʪʝʧʣʦʪʝʭʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʜʽʚʣʽ. 

ʆʩʥʦʚʥʘ ʬʦʨʤʫʣʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʜʦʚʞʝʥʥʷ: 

 

ȹL=ŬẗLẗȹT 
 

ʜʝ: 

Ŭ ð ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʤʘʪʝʨʽʘʣʫ; 

L ð ʧʦʯʘʪʢʦʚʘ ʜʦʚʞʠʥʘ; 

ȹT ð ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ. 
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ʇʨʦʻʢʪʥʽ ʨʽʰʝʥʥʷ: ʫʣʘʰʪʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʰʚʽʚ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʝʥʩʘʪʦʨʽʚ, ʧʽʜʙʽʨ ʤʘʪʝʨʽʘʣʽʚ ʟ ʙʣʠʟʴʢʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 

ʣʽʥʽʡʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ, ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʪʘ 

ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ, ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. 

ʉʥʽʛ ʜʽʻ ʷʢ ʟʤʽʥʥʝ ʚʝʨʪʠʢʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʣʽʤʘʪʠʯʥʦʛʦ ʨʘʡʦʥʫ, ʤʦʞʝ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʩʪʚʦʨʶʻ ʣʦʢʘʣʴʥʽ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʧʦʢʨʽʚʝʣʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʠʭ ʩʥʽʛʦʚʠʭ 

ʤʽʰʢʽʚ ʽ ʟʘʤʝʪʽʚ. ʉʥʽʛ ʚʧʣʠʚʘʻ ʥʘ ʢʫʪ ʥʘʭʠʣʫ ʧʦʢʨʽʚʣʽ, ʚʠʙʽʨ ʥʝʩʫʯʦʾ ʩʠʩʪʝʤʠ ʜʘʭʫ, 

ʘʨʤʫʚʘʥʥʷ ʧʣʠʪ ʧʦʢʨʠʪʪʷ. ʉʥʽʛʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʛʽʜʥʦ ʟ 

ʢʣʽʤʘʪʠʯʥʠʤ ʨʘʡʦʥʦʤ. 

ʈʦʟʨʘʭʫʥʢʦʚʝ ʩʥʽʛʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ: 

 

S=ɛẗS0ẗɔf 
 

ʜʝ: 

ɛ ð ʢʦʝʬʽʮʽʻʥʪ ʬʦʨʤʠ ʧʦʢʨʽʚʣʽ; 

S  ð ʥʦʨʤʘʪʠʚʥʝ ʩʥʽʛʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

ɔf ð ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ. 

 

ʇʨʦʝʢʪʥʽ ʘʩʧʝʢʪʠ: ʫʭʠʣʠ ʜʘʭʽʚ, ʚʠʙʽʨ ʪʠʧʫ ʧʦʢʨʽʚʝʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʟʘʧʦʙʽʛʘʥʥʷ ʩʥʽʛʦʚʠʤ ʤʽʰʢʘʤ, ʩʠʩʪʝʤʠ ʩʥʽʛʦʪʘʥʝʥʥʷ.  

ɺʽʪʝʨ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʤʽʮʥʽʩʪʴ, ʪʘʢ ʽ ʥʘ ʩʪʽʡʢʽʩʪʴ ʙʫʜʽʚʝʣʴ. ɺʽʪʝʨ ʩʪʚʦʨʶʻ 

ʟʨʦʩʪʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʩʦʪʠ, ʧʫʣʴʩʘʮʽʡʥʠʡ (ʜʠʥʘʤʽʯʥʠʡ) 

ʭʘʨʘʢʪʝʨ ʜʽʾ, ʚʧʣʠʚ ʥʘ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʧʽʜʡʦʤʥʽ ʩʠʣʠ ʥʘ ʧʦʢʨʽʚʣʷʭ ʪʘ 

ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʻʢʪʫʚʘʥʥʷ: ʧʨʦʩʪʦʨʦʚʫ ʞʦʨʩʪʢʽʩʪʴ ʢʘʨʢʘʩʫ, ʘʥʢʝʨʫʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡ. ɺʽʪʨʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʚʠʩʦʪʥʠʭ ʪʘ 

ʚʝʣʠʢʦʧʨʦʣʴʦʪʥʠʭ ʩʧʦʨʫʜ, ʣʝʛʢʠʭ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʦʢʨʽʚʝʣʴ.  

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʪʠʩʢ ʚʽʪʨʫ: 

 

W=W0ẗkẗcẗɔf 
 

ʜʝ: 

W  ð ʥʦʨʤʘʪʠʚʥʠʡ ʪʠʩʢ ʚʽʪʨʫ; 

k ð ʢʦʝʬʽʮʽʻʥʪ ʚʠʩʦʪʠ; 

c ð ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ.      

 

ʇʨʦʝʢʪʥʽ ʨʽʰʝʥʥʷ: ʘʝʨʦʜʠʥʘʤʽʯʥʘ ʬʦʨʤʘ ʙʫʜʽʚʝʣʴ, ʧʽʜʩʠʣʝʥʥʷ ʢʘʨʢʘʩʽʚ, 

ʞʦʨʩʪʢʽ ʷʜʨʘ ʞʦʨʩʪʢʦʩʪʽ, ʩʧʝʮʽʘʣʴʥʽ ʢʨʽʧʣʝʥʥʷ ʧʦʢʨʽʚʣʽ ʪʘ ʬʘʩʘʜʽʚ. 

ɺʦʣʦʛʘ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʨʫʡʥʫʚʘʥʥʷ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʩʢʽʣʴʢʠ ʩʧʨʠʯʠʥʷʻ ʢʦʨʦʟʽʶ ʤʝʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ, ʧʦʛʽʨʰʝʥʥʷ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ, 
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ʙʽʦʣʦʛʽʯʥʽ ʫʨʘʞʝʥʥʷ (ʛʨʠʙʦʢ, ʧʣʽʩʥʷʚʘ) ʪʘ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʙʦʨʽ ʛʽʜʨʦʽʟʦʣʷʮʽʾ, 

ʟʘʭʠʩʪʽ ʚʽʜ ʢʦʨʦʟʽʾ, ʧʨʦʻʢʪʫʚʘʥʥʽ ʜʨʝʥʘʞʥʠʭ ʩʠʩʪʝʤ, ʚʠʙʦʨʽ ʤʦʨʦʟʦʩʪʽʡʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 

ʇʨʦʝʢʪʥʽ ʟʘʭʦʜʠ: ʛʽʜʨʦʽʟʦʣʷʮʽʷ ʬʫʥʜʘʤʝʥʪʽʚ ʽ ʧʦʢʨʽʚʝʣʴ, ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ 

ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ, ʟʘʭʠʩʪ ʬʘʩʘʜʽʚ ʚʽʜ ʘʪʤʦʩʬʝʨʥʦʾ ʚʦʣʦʛʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʣʦʛʦʩʪʽʡʢʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʉʦʥʷʯʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʙʫʜʽʚʣʽ, ʫʤʦʚʠ 

ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʢʦʤʬʦʨʪ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʇʨʦʝʢʪʥʽ ʨʽʰʝʥʥʷ: ʦʨʽʻʥʪʘʮʽʷ ʙʫʜʽʚʣʽ ʧʦ ʩʪʦʨʦʥʘʭ ʩʚʽʪʫ, ʩʦʥʮʝʟʘʭʠʩʥʽ 

ʝʣʝʤʝʥʪʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʩʠʚʥʦʾ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʩʚʽʪʣʦʧʨʦʟʦʨʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʚʠʙʽʨ ʪʝʧʣʦʽʟʦʣʷʮʽʾ. 

ɺʨʘʭʫʚʘʥʥʷ ʽʥʩʦʣʷʮʽʾ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʦʧʘʣʝʥʥʷ ʪʘ 

ʢʦʥʜʠʮʽʶʚʘʥʥʷ. 

ɻʣʠʙʠʥʘ ʧʨʦʤʝʨʟʘʥʥʷ ˇʨʫʥʪʫ ʚʠʟʥʘʯʘʻ ʪʠʧ ʬʫʥʜʘʤʝʥʪʫ, ʛʣʠʙʠʥʫ 

ʟʘʢʣʘʜʘʥʥʷ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʦʩʥʦʚʠ. 

ʇʨʦʝʢʪʥʽ ʟʘʭʦʜʠ: ʟʘʛʣʠʙʣʝʥʥʷ ʬʫʥʜʘʤʝʥʪʽʚ ʥʠʞʯʝ ʨʽʚʥʷ ʧʨʦʤʝʨʟʘʥʥʷ, 

ʫʪʝʧʣʝʥʥʷ ʚʽʜʤʦʩʪʦʢ, ʜʨʝʥʘʞʥʽ ʩʠʩʪʝʤʠ. 

ʂʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʚʧʣʠʚʘʤʠ, ʱʦ ʬʦʨʤʫʶʪʴ 

ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʠʥʢʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ɰʭ ʜʽʷ ʨʽʜʢʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʽʟʦʣʴʦʚʘʥʦ ð ʫ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʙʫʜʽʚʣʽ ʟʘʟʥʘʶʪʴ ʦʜʥʦʯʘʩʥʦʛʦ 

ʚʧʣʠʚʫ ʢʽʣʴʢʦʭ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʩʧʦʣʫʯʝʥʥʷ ʷʢʠʭ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʋ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ ʜʽʶʪʴ ʫ ʩʧʦʣʫʯʝʥʥʽ, ʥʘʧʨʠʢʣʘʜ: 

ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ + ʚʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ, ʚʽʪʝʨ + ʦʧʘʜʠ, ʩʥʽʛ + ʚʽʪʝʨ, ʩʦʥʷʯʥʘ 

ʨʘʜʽʘʮʽʷ + ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʅʘʩʣʽʜʢʘʤʠ ʩʧʦʣʫʯʝʥʦʾ ʜʽʾ ʻ ʧʨʠʩʢʦʨʝʥʝ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʧʽʜʚʠʱʝʥʽ 

ʜʝʬʦʨʤʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʡ, ʟʨʦʩʪʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʙʫʜʠʥʢʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʚʧʣʠʚ ʩʧʦʣʫʯʝʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʦʝʢʪʥʽ ʨʽʰʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʧʦʣʫʯʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʩʪʽʡʢʽʩʪʶ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʟʘʭʠʩʪ ʢʦʥʩʪʨʫʢʮʽʡ ʚʽʜ ʚʦʣʦʛʠ ʡ ʢʦʨʦʟʽʾ, ʧʨʦʻʢʪʫʚʘʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʉʫʯʘʩʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʟʤʽʥ ʢʣʽʤʘʪʫ, 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʅʦʨʤʘʪʠʚʥʽ 

ʜʦʢʫʤʝʥʪʠ ʋʢʨʘʾʥʠ  ʚʠʤʘʛʘʶʪʴ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʫʨʘʭʫʚʘʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ 

ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʥʝʩʫʯʠʭ ʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɺ ʋʢʨʘʾʥʽ ʢʣʽʤʘʪʠʯʥʽ 

ʚʧʣʠʚʠ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ: 

- ɼɹʅ ɺ.1.2-2:2006 çʅʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʧʣʠʚʠè; 

- ɼɹʅ ɺ.2.6-31:2021 çʊʝʧʣʦʚʘ ʽʟʦʣʷʮʽʷ ʙʫʜʽʚʝʣʴè; 

- ɼɹʅ ɺ.1.1-27:2010. ɹʫʜʽʚʝʣʴʥʘ ʢʣʽʤʘʪʦʣʦʛʽʷ; 

- ʢʣʽʤʘʪʠʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ.     
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     ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʘʜʘʧʪʘʮʽʡʥʽ ʧʽʜʭʦʜʠ: ʢʣʽʤʘʪʠʯʥʦ ʘʜʘʧʪʠʚʥʝ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

çʟʝʣʝʥʠʭè ʜʘʭʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ BIM-ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʢʣʽʤʘʪʠʯʥʠʭ 

ʨʠʟʠʢʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʚʧʣʠʚʽʚ.      

     Висновки. 

     ʂʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 

ʙʫʜʠʥʢʽʚ. ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤ ʻ ʥʝ ʦʢʨʝʤʠʡ ʚʧʣʠʚ, ʘ ʩʧʦʣʫʯʝʥʥʷ ʢʽʣʴʢʦʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ.      

     ʂʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʩʽ ʝʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ ʽ 

ʩʧʦʨʫʜ. ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʝʪʘʧʦʤ 

ʩʫʯʘʩʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ. ɰʭ ʢʦʤʧʣʝʢʩʥʝ ʚʨʘʭʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʥʘʜʽʡʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ, ʟʤʝʥʰʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʪʘ ʢʦʤʬʦʨʪ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

     ʂʣʶʯʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʣʷʛʘʶʪʴ ʫ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ 

ʢʣʽʤʘʪʠʯʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʨʽʰʝʥʥʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʙʝʟʧʝʢʫ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ.   
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УДК 624.01 

ЕФЕКТИВНІ МІКРОПАЛІ В РЕКОНСТРУКЦІЇ БУДИНКІВ 

ʏʫʜʠʢ I.ɯ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʨʝʢʪʦʨ  ɯʌʅʊʋʅɻ, ɼʦʙʨʷʥʩʴʢʠʡ I.ʄ., ʜ.ʪ.ʥ., 

ʧʨʦʬʝʩʦʨ, ɼʦʙʨʷʥʩʴʢʘ ʃ.ʆ., ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, ʄʝʣʴʥʠʢ  ʆ., ʩʪʫʜʝʥʪ 

ɯʚʘʥʦ-ʬʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ,  

 

Вступ.  
ʉʫʯʘʩʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʙʫʜʽʚʝʣʴ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʫʤʦʚʘʭ 

ʫʱʽʣʴʥʝʥʦʾ ʟʘʙʫʜʦʚʠ, ʦʙʤʝʞʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʧʨʠ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʽʩʥʫʶʯʠʭ ʙʫʜʽʚʝʣʴ ʧʦʪʨʝʙʫʻ ʧʽʜʩʠʣʝʥʥʷ 

ʬʫʥʜʘʤʝʥʪʽʚ ʫ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʥʘʜʙʫʜʦʚʦʶ 

ʧʦʚʝʨʭʽʚ ʘʙʦ ʬʽʟʠʯʥʠʤ ʟʥʦʰʝʥʥʷʤ ʢʦʥʩʪʨʫʢʮʽʡ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʤʽʢʨʦʧʘʣʽ ʻ ʦʜʥʠʤ 

ʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ. 

     ʄʽʢʨʦʧʘʣʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʫ ʩʫʯʘʩʥʦʤʫ 

ʙʫʜʽʚʥʠʮʪʚʽ. ʆʩʦʙʣʠʚʦ ʜʦʮʽʣʴʥʠʤ ʻ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ 

ʧʽʜʩʠʣʝʥʥʽ ʽʩʥʫʶʯʠʭ ʙʫʜʽʚʝʣʴ. ʄʽʢʨʦʧʘʣʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʩʢʣʘʜʥʠʭ 

ʫʤʦʚʘʭ ʙʝʟ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʶ ʟʘʙʫʜʦʚʫ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 

ʪʝʭʥʦʣʦʛʽʡ ʤʽʢʨʦʧʘʣʴ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʙʝʟʧʝʢʠ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʽ 

ʩʧʦʨʫʜ.  

Основний текст. ʄʽʢʨʦʧʘʣʷ ð ʮʝ ʙʫʨʦʥʘʙʠʚʥʘ ʘʙʦ ʽʥôʻʢʮʽʡʥʘ ʧʘʣʷ ʤʘʣʦʛʦ 

ʜʽʘʤʝʪʨʘ (ʟʘʟʚʠʯʘʡ 100ï300 ʤʤ), ʘʨʤʦʚʘʥʘ ʩʪʘʣʝʚʠʤʠ ʩʪʨʠʞʥʷʤʠ ʘʙʦ ʪʨʫʙʘʤʠ ʪʘ 

ʟʘʧʦʚʥʝʥʘ ʮʝʤʝʥʪʥʠʤ ʨʦʟʯʠʥʦʤ ʯʠ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤ ʙʝʪʦʥʦʤ. ʆʩʥʦʚʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʢʨʦʧʘʣʴ - ʤʘʣʽ ʛʘʙʘʨʠʪʠ, ʤʦʞʣʠʚʽʩʪʴ ʚʣʘʰʪʫʚʘʥʥʷ ʙʝʟ ʟʥʘʯʥʠʭ 

ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ, ʤʽʥʽʤʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʽʩʥʫʶʯʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʠʩʦʢʘ ʘʜʘʧʪʠʚʥʽʩʪʴ 

ʜʦ ʩʢʣʘʜʥʠʭ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʢʨʦʧʘʣʴ: 

- ʦʩʥʦʚʥʽ ʪʠʧʠ ʤʽʢʨʦʧʘʣʴ: ʙʫʨʦʽʥôʻʢʮʽʡʥʽ, ʛʚʠʥʪʦʚʽ, ʚʜʘʚʣʶʚʘʥʽ, 

ʢʦʤʙʽʥʦʚʘʥʽ; 

- ʤʘʪʝʨʽʘʣʠ: ʩʪʘʣʝʚʘ ʪʨʫʙʘ, ʘʨʤʘʪʫʨʥʽ ʩʪʨʠʞʥʽ, ʢʦʤʧʦʟʠʪʠ; 

- ʜʽʘʤʝʪʨʠ (60ï300 ʤʤ) ʪʘ ʛʣʠʙʠʥʠ ʟʘʥʫʨʝʥʥʷ; 

- ʩʠʩʪʝʤʘ ʢʨʽʧʣʝʥʥʷ ʫ ʬʫʥʜʘʤʝʥʪʽ. 

ʊʝʭʥʦʣʦʛʽʷ ʚʣʘʰʪʫʚʘʥʥʷ ʤʽʢʨʦʧʘʣʴ: 

- ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʤʘʣʠʤ ʜʽʘʤʝʪʨʦʤ; 

- ʽʥôʻʢʪʫʚʘʥʥʷ ʨʦʟʯʠʥʫ (ʮʝʤʝʥʪʥʦʛʦ ʘʙʦ ʧʦʣʽʤʝʨʥʦʛʦ); 

- ʘʨʤʫʚʘʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝʩʫʯʦʛʦ ʝʣʝʤʝʥʪʫ; 

- ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʫ ʱʽʣʴʥʽʡ ʤʽʩʴʢʽʡ ʟʘʙʫʜʦʚʽ; 

- ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ: ʛʝʦʨʘʜʘʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʤʽʢʨʦʧʘʣʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʥʘ 

ʩʣʘʙʢʠʭ, ʚʦʜʦʥʘʩʠʯʝʥʠʭ ʘʙʦ ʥʘʩʠʧʥʠʭ ˇʨʫʥʪʘʭ; ʧʨʠ ʟʚʝʜʝʥʥʽ ʙʫʜʽʚʝʣʴ ʫ ʱʽʣʴʥʽʡ 

ʤʽʩʴʢʽʡ ʟʘʙʫʜʦʚʽ; ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ ʦʙôʻʢʪʽʚ ʽʟ ʧʽʜʚʠʱʝʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʦʩʽʜʘʥʴ; 
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ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʚ ʩʝʡʩʤʽʯʥʠʭ ʨʘʡʦʥʘʭ. ʇʝʨʝʚʘʛʠ  ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʢʨʦʧʘʣʴ ʫ 

ʥʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ï ʮʝ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʰʫʤʫ 

ʪʘ ʚʽʙʨʘʮʽʡ, ʤʦʞʣʠʚʽʩʪʴ ʤʦʥʪʘʞʫ ʫ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ, ʧʽʜʚʠʱʝʥʘ ʥʝʩʫʯʘ 

ʟʜʘʪʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʽʥôʻʢʮʽʡʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʽʚ. 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʪʘ ʧʽʜʩʠʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʙʫʜʽʚʝʣʴ ʻ ʦʩʥʦʚʥʦʶ ʩʬʝʨʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʧʘʣʴ. ʄʽʢʨʦʧʘʣʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʩʠʣʝʥʥʷ ʽʩʥʫʶʯʠʭ 

ʬʫʥʜʘʤʝʥʪʽʚ, ʜʣʷ ʫʩʫʥʝʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʠʭ ʦʩʽʜʘʥʴ,  ʧʨʠ ʧʽʜʩʠʣʝʥʥʽ ʬʫʥʜʘʤʝʥʪʽʚ 

ʽʩʪʦʨʠʯʥʠʭ ʙʫʜʽʚʝʣʴ, ʜʣʷ ʥʘʜʙʫʜʦʚʠ ʜʦʜʘʪʢʦʚʠʭ ʧʦʚʝʨʭʽʚ,  ʧʽʜʩʠʣʝʥʥʷ ʙʫʜʽʚʝʣʴ 

ʽʩʪʦʨʠʯʥʦʾ ʟʘʙʫʜʦʚʠ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʘʚʘʨʽʡʥʠʭ ʩʧʦʨʫʜ, ʟʘʩʪʦʩʫʚʘʥʥʽ ʫ 

ʤʦʩʪʦʙʫʜʫʚʘʥʥʽ ʪʘ ʧʽʜʟʝʤʥʠʭ ʩʧʦʨʫʜʘʭ. ʂʣʶʯʦʚʘ ʧʝʨʝʚʘʛʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʽʢʨʦʧʘʣʴ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ ð ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʙʝʟ ʟʫʧʠʥʢʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʣ.̔  

ɽʢʦʥʦʤʽʯʥʘ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʧʘʣʴ ʜʦʟʚʦʣʷʻ 

ʩʢʦʨʦʪʠʪʠ ʩʪʨʦʢʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʽʚ, ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʨʠʟʠʢʠ ʧʦʰʢʦʜʞʝʥʥʷ ʩʫʩʽʜʥʽʭ ʙʫʜʽʚʝʣʴ, ʟʥʠʟʠʪʠ ʟʘʛʘʣʴʥʫ ʚʘʨʪʽʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʽʾ.  

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʤʽʢʨʦʧʘʣʽ ʻ ʻʜʠʥʦ ʤʦʞʣʠʚʠʤ ʽʥʞʝʥʝʨʥʠʤ ʨʽʰʝʥʥʷʤ. 

ɺ ʫʤʦʚʘʭ ʧʽʩʣʷʘʚʘʨʽʡʥʦʛʦ ʪʘ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴ ʤʽʢʨʦʧʘʣʽ 

ʤʘʶʪʴ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ: ʰʚʠʜʢʝ ʧʽʜʩʠʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʠʭ ʬʫʥʜʘʤʝʥʪʽʚ, 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʚ ʦʙʤʝʞʝʥʠʭ ʫʤʦʚʘʭ, ʘʜʘʧʪʘʮʽʷ ʜʦ ʥʝʩʪʘʙʽʣʴʥʠʭ ˇʨʫʥʪʽʚ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʠ ʧʦʜʘʣʴʰʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʝʣʴ. 

ʆʮʽʥʢʘ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ ʤʽʢʨʦʧʘʣʴ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ  ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʇʝʨʝʚʘʛʠ - ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʫ ʩʪʠʩʥʝʥʠʭ ʫʤʦʚʘʭ, ʚʽʜʩʫʪʥʽʩʪʴ ʫʜʘʨʥʠʭ ʽ 

ʚʽʙʨʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʚʠʩʦʢʘ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʨʠ ʤʘʣʠʭ ʜʽʘʤʝʪʨʘʭ, 

ʩʫʤʽʩʥʽʩʪʴ ʽʟ ʨʝʢʦʥʩʪʨʫʢʮʽʻʶ ʩʪʘʨʠʭ ʙʫʜʠʥʢʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʦʩʠʣʝʥʥʷ 

ʽʩʥʫʶʯʠʭ ʬʫʥʜʘʤʝʥʪʽʚ. 

ʅʝʜʦʣʽʢʠ - ʚʠʱʘ ʚʘʨʪʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʘʩʠʯʥʠʤʠ ʧʘʣʷʤʠ, ʚʠʤʦʛʠ ʜʦ 

ʷʢʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥôʻʢʮʽʡʥʠʭ ʩʫʤʽʰʝʡ, ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ, ʩʢʣʘʜʥʽʩʪʴ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʦʙʤʝʞʝʥʘ ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʪʘ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʾ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥôʻʢʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ ʰʠʨʦʢʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʤʽʮʥʠʭ 

ʮʝʤʝʥʪʥʠʭ ʪʘ ʧʦʣʽʤʝʨʥʠʭ ʨʦʟʯʠʥʽʚ, ʢʦʤʧʦʟʠʪʥʘ ʘʨʤʘʪʫʨʘ ʜʣʷ ʤʽʢʨʦʧʘʣʴ, 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʙʫʨʦʚʽ ʫʩʪʘʥʦʚʢʠ, ʮʠʬʨʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ BIM-ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʘʣʴʦʚʠʭ ʬʫʥʜʘʤʝʥʪʽʚ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʥʘʨʦʱʫʚʘʥʥʷ ʤʽʢʨʦʧʘʣʴ ʚʠʥʠʢʘʻ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʨʦʝʢʪʥʘ 

ʛʣʠʙʠʥʘ ʟʘʢʣʘʜʘʥʥʷ ʦʩʥʦʚʠ ʧʝʨʝʚʠʱʫʻ ʜʦʚʞʠʥʫ ʦʜʥʽʻʾ ʩʝʢʮʽʾ ʤʽʢʨʦʧʘʣʽ, ʧʨʠ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ ʫ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ (ʩʣʘʙʢʽ ˇʨʫʥʪʠ, 

ʚʝʣʠʢʘ ʛʣʠʙʠʥʘ ʜʦ ʱʽʣʴʥʠʭ ʧʣʘʩʪʽʚ). 

ʅʘʨʦʱʫʚʘʥʥʷ ʤʽʢʨʦʧʘʣʴ ð ʮʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʨʽʰʝʥʥʷ, ʷʢʝ ʨʦʙʠʪʴ ʾʭ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʪʘ ʘʜʘʧʪʠʚʥʠʤʠ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ: 
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- ʩʝʢʮʽʡʥʝ ʚʠʢʦʥʘʥʥʷ ï ʤʽʢʨʦʧʘʣʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʚʽʜʨʽʟʢʽʚ ʪʨʫʙ ʘʙʦ 

ʘʨʤʘʪʫʨʥʠʭ ʩʪʨʠʞʥʽʚ ʜʦʚʞʠʥʦʶ 2ï6 ʤ; 

- ʟôʻʜʥʘʥʥʷ ʩʝʢʮʽʡ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʨʽʟʴʙʦʚʽ ʤʫʬʪʠ 

(ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʚʘʨʽʘʥʪ), ʟʚʘʨʶʚʘʥʥʷ ʩʪʠʢʽʚ - ʜʣʷ ʩʪʘʣʝʚʠʭ ʪʨʫʙ (ʤʝʥʰ ʟʨʫʯʥʠʡ 

ʫ ʩʪʽʩʥʝʥʠʭ ʫʤʦʚʘʭ), ʤʝʭʘʥʽʯʥʽ ʤʫʬʪʠ (ʛʽʣʴʟʠ, ʢʦʥʝʢʪʦʨʠ) ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʘʨʤʘʪʫʨʠ, ʧʨʝʩ-ʬʽʪʠʥʛʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʰʚʠʜʢʦʛʦ ʟôʻʜʥʘʥʥʷ ʪʨʫʙ ʥʝʚʝʣʠʢʦʛʦ 

ʜʽʘʤʝʪʨʘ. 

ʊʝʭʥʦʣʦʛʽʷ ʥʘʨʦʱʫʚʘʥʥʷ ʤʽʢʨʦʧʘʣʴ: ʧʝʨʰʘ ʩʝʢʮʽʷ ʟʘʥʫʨʶʻʪʴʩʷ ʫ ʧʨʦʙʫʨʝʥʫ 

ʩʚʝʨʜʣʦʚʠʥʫ, ʥʘ ʚʝʨʭʥʴʦʤʫ ʢʽʥʮʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟôʻʜʥʫʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ (ʤʫʬʪʘ 

ʘʙʦ ʟʚʘʨʥʠʡ ʰʦʚ), ʧʨʠʻʜʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʩʝʢʮʽʷ ʧʘʣʽ. ɼʘʣʽ ʧʨʦʮʝʩ ʧʦʚʪʦʨʶʻʪʴʩʷ 

ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʧʨʦʝʢʪʥʦʾ ʛʣʠʙʠʥʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥôʻʢʪʫʚʘʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ 

ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʚʙʫʨʘ ʧʘʣʽ. ɼʦ ʟôʻʜʥʘʥʴ  ʧʨʠ ʥʘʨʦʱʫʚʘʥʥʽ ʤʽʢʨʦʧʘʣʴ ʩʪʘʚʣʷʪʴ 

ʚʠʤʦʛʠ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʝʩʠʤʝʪʨʠʯʥʦʩʪʽ ʪʘ ʩʧʽʚʚʽʩʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ; ʧʝʨʝʜʘʯʘ ʷʢ 

ʦʩʴʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʪʘʢ ʽ ʚʠʛʠʥʘʶʯʠʭ ʤʦʤʝʥʪʽʚ; ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ ʧʨʠ 

ʽʥôʻʢʪʫʚʘʥʥʽ ʨʦʟʯʠʥʫ; ʚʠʪʨʠʤʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʥʝ ʤʝʥʰʝ ʟʘ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ 

ʨʦʙʦʯʦʾ ʩʪʘʣʽ. ʅʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʚʽʟʫʘʣʴʥʠʡ ʪʘ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʦʥʪʨʦʣʴ 

ʟʚʘʨʥʠʭ ʰʚʽʚ, ʧʝʨʝʚʽʨʢʫ ʨʽʟʴʙʦʚʠʭ ʤʫʬʪ ʥʘ ʱʽʣʴʥʽʩʪʴ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʣʶʬʪʫ, 

ʚʠʢʦʥʘʪʠ ʧʨʦʙʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʘʣʽ ʧʽʩʣʷ ʥʘʨʦʱʫʚʘʥʥʷ. 

ʉʝʢʮʽʡʥʝ ʥʘʨʦʱʫʚʘʥʥʷ ʤʽʢʨʦʧʘʣʴ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ, ʟʦʢʨʝʤʘ ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʙʦʪʠ ʫ ʩʪʽʩʥʝʥʠʭ ʫʤʦʚʘʭ (ʧʽʜʚʘʣʴʥʽ ʧʨʠʤʽʱʝʥʥʷ, ʥʠʟʴʢʽ ʩʪʝʣʽ), зʨʫʯʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʤʦʥʪʘʞʫ, ʛʥʫʯʢʽʩʪʴ ʫ ʜʦʩʷʛʥʝʥʥʽ ʧʦʪʨʽʙʥʦʾ ʜʦʚʞʠʥʠ ʧʘʣʽ. 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʽʩʥʫʶʯʠʭ ʙʫʜʽʚʝʣʴ ʟʘʚʞʜʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʟʘʚʜʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʥʘʜʽʡʥʦʩʪʽ 

ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʬʫʥʜʘʤʝʥʪʽʚ. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʧʦʩʠʣʝʥʥʷ (ʨʦʟʰʠʨʝʥʥʷ 

ʧʽʜʦʰʚʠ ʬʫʥʜʘʤʝʥʪʫ, ʽʥôʻʢʪʫʚʘʥʥʷ ˇʨʫʥʪʽʚ, ʫʣʘʰʪʫʚʘʥʥʷ ʢʣʘʩʠʯʥʠʭ 

ʙʫʨʦʥʘʙʠʚʥʠʭ ʧʘʣʴ) ʥʝ ʟʘʚʞʜʠ ʻ ʤʦʞʣʠʚʠʤʠ ʯʠ ʝʢʦʥʦʤʽʯʥʦ ʚʠʧʨʘʚʜʘʥʠʤʠ, 

ʦʩʦʙʣʠʚʦ ʫ ʱʽʣʴʥʽʡ ʤʽʩʴʢʽʡ ʟʘʙʫʜʦʚʽ ʘʙʦ ʧʨʠ ʨʦʙʦʪʽ ʟ ʽʩʪʦʨʠʯʥʠʤʠ ʩʧʦʨʫʜʘʤʠ. 

ʄʽʢʨʦʧʘʣʽ, ʷʢ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʨʽʰʝʥʥʷ, ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʠʪʠ ʮʽ 

ʧʨʦʙʣʝʤʠ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʦʩʦʙʣʠʚʦʩʪʷʤ: 

- ʤʽʥʽʤʘʣʴʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ (ʜʽʘʤʝʪʨ 60ï300 ʤʤ) ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʤʦʥʪʘʞʫ ʫ ʩʪʽʩʥʝʥʠʭ ʫʤʦʚʘʭ ð ʧʽʜ ʧʽʜʣʦʛʘʤʠ, ʫ ʧʽʜʚʘʣʘʭ, ʙʽʣʷ 

ʽʩʥʫʶʯʠʭ ʩʪʽʥ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʫʜʘʨʥʠʭ ʽ ʚʽʙʨʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʠ ʫʣʘʰʪʫʚʘʥʥʽ (ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʙʠʚʥʠʭ ʧʘʣʴ), ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ, ʷʢʽ 

ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʘʙʦ ʤʘʶʪʴ ʘʚʘʨʽʡʥʠʡ ʩʪʘʥ; 

- ʚʠʩʦʢʘ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʨʠ ʤʘʣʠʭ ʜʽʘʤʝʪʨʘʭ ʟʘ ʨʘʭʫʥʦʢ ʽʥôʻʢʪʫʚʘʥʥʷ 

ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ, ʱʦ ʩʪʚʦʨʶʻ ʤʽʮʥʠʡ ʩʪʦʚʙʫʨ ʧʘʣʽ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʟʯʝʧʣʝʥʥʷʤ 

ʽʟ ˇʨʫʥʪʦʤ; 

- ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ: ʧʽʜʩʠʣʝʥʥʷ ʬʫʥʜʘʤʝʥʪʽʚ, ʫʪʨʠʤʘʥʥʷ 

ʫʢʦʩʽʚ, ʟʘʢʨʽʧʣʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʩʧʦʨʫʜ, ʨʦʙʦʪʘ ʫ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚʘʭ (ʚʦʜʦʥʘʩʠʯʝʥʽ ˇʨʫʥʪʠ, ʩʣʘʙʢʽ ʦʩʥʦʚʠ); 
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- ʩʫʤʽʩʥʽʩʪʴ ʽʟ ʽʩʥʫʶʯʠʤʠ ʬʫʥʜʘʤʝʥʪʘʤʠ ï ʤʽʢʨʦʧʘʣʽ ʤʦʞʫʪʴ 

ʧʨʘʮʶʚʘʪʠ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʫʞʝ ʥʘʷʚʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ, ʨʦʟʚʘʥʪʘʞʫʶʯʠ ʘʙʦ 

ʜʫʙʣʶʶʯʠ ʾʭ; 

- ʝʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ: ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ 

ʧʦʩʠʣʝʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʤʘʩʰʪʘʙʥʠʭ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ, ʤʽʢʨʦʧʘʣʽ ʜʦʟʚʦʣʷʶʪʴ 

ʫʥʠʢʥʫʪʠ ʨʦʟʢʨʠʪʪʷ ʬʫʥʜʘʤʝʥʪʽʚ, ʱʦ ʩʢʦʨʦʯʫʻ ʚʠʪʨʘʪʠ ʽ ʩʪʨʦʢʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʧʘʣʴ ʫ ʩʫʯʘʩʥʽʡ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʦʣʷʛʘʻ ʫ ʾʭ ʟʜʘʪʥʦʩʪʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ ʬʫʥʜʘʤʝʥʪʽʚ ʙʝʟ ʟʫʧʠʥʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʣʽ, 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʥʘ ʽʩʥʫʶʯʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʧʦʻʜʥʘʪʠ 

ʚʠʩʦʢʫ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʟ ʝʢʦʥʦʤʽʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ. 

Висновки.  

ʄʽʢʨʦʧʘʣʽ ʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʧʽʜʩʠʣʝʥʥʷ ʬʫʥʜʘʤʝʥʪʽʚ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʙʫʜʠʥʢʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʱʽʣʴʥʦʾ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ ʪʘ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ 

ʽʩʪʦʨʠʯʥʠʭ ʩʧʦʨʫʜ.  

ʊʝʭʥʦʣʦʛʽʷ ʫʣʘʰʪʫʚʘʥʥʷ ʤʽʢʨʦʧʘʣʴ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ: ʚʦʥʠ 

ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʷʢ ʩʘʤʦʩʪʽʡʥʽ ʬʫʥʜʘʤʝʥʪʠ, ʪʘʢ ʽ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʽʩʥʫʶʯʠʤʠ 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʦʩʥʦʚ. 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʢʨʦʧʘʣʴ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʤʝʥʰʝʥʥʽ 

ʦʙʩʷʛʽʚ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ, ʩʢʦʨʦʯʝʥʥʽ ʪʝʨʤʽʥʽʚ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʙʝʟ ʧʦʚʥʦʾ ʟʫʧʠʥʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʣʽ. 

ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʾ ʧʦʚôʷʟʘʥʽ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ 

ʽʥôʻʢʮʽʡʥʠʭ ʨʦʟʯʠʥʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʙʫʨʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʛʘʣʫʟʽ ʤʽʢʨʦʧʘʣʴ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʾʭ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ, ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ, ʱʦ ʨʦʙʠʪʴ ʮʶ 

ʪʝʭʥʦʣʦʛʽʶ ʦʜʥʽʻʶ ʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʫ ʩʬʝʨʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ. 
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Introduction.  Methods of Prestressing Reinforced Concrete Structures. In 

modern construction, prestressed structures are traditionally manufactured either by 

tensioning the reinforcement against anchors before concreting or by tensioning the 

reinforcement after concreting onto the hardened concrete. The implementation of both 

methods of prestressing structures involves transferring the prestress forces of the 

reinforcement to the hardened concrete. This requires a certain amount of time for the 

concrete to achieve the necessary transfer strength and typically involves sequential 

operations of reinforcement tensioning and concrete compaction [1, 2]. 

Main part. In such structures, it is challenging to significantly enhance strength, 

frost resistance, and water impermeability without substantial additional costs. 

To develop high-strength and durable prestressed structures by making fuller use 

of the physical and mechanical properties of building materials, the author has proposed 

manufacturing structures with reinforcement tensioning and the transfer of prestress 

forces onto the freshly placed concrete mix [3ï5]. The general scheme of prestressing 

methods in reinforced concrete structures, supplemented by the authorôs proposal, is 

presented in Fig. 1. 

Techniques for Manufacturing Reinforced Concrete Elements with During-

tensioning on Freshly Laid Concrete Mix. 

In the technology of manufacturing prestressed reinforced concrete structures, 

tensioning the reinforcement onto the freshly placed concrete mix serves not only as a 

method for ensuring rigidity and crack resistance but also for increasing the load-

bearing capacity of reinforced concrete elements. Within this approach, several specific 

methods have been developed for producing reinforced concrete elements, which 

involve either full or partial transfer of prestressing forces from the reinforcement to the 

compressed concrete mix. 

Let us consider mechanical reinforcement tensioning methods, which are among 

the most reliable and precise in industrial production. The production of reinforced 

concrete structures with reinforcement tensioning onto the compressed concrete mix 

involves placing the concrete mix using vibration, tensioning the reinforcement while 

simultaneously compressing the concrete mix, and subsequently curing the concrete in a 

compressed state. In this process, the concrete mix is compressed by the tensile force of 

the reinforcement, with full or partial transfer of this force to the mix before the 

concrete hardens (Author's Certificate No. 1548389). 
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Fig. 1. General classification of methods for inducing prestress in reinforced concrete 

structures 
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* Refers to freshly laid concrete mix being compressed. 
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During the transfer of prestressing forces from the reinforcement to the freshly 

placed concrete mix, the mix is compressed, expelling excess water and air beyond the 

formwork, compacting the aggregate, and improving surface contact (adhesion) with the 

reinforcement. 

The compaction effect can be enhanced at the initial stages of compression 

through dynamic impact on the concrete mix, as well as by cyclically applying the load. 

In this process, the strength of the concrete mix components is utilized as a framework 

around which the reinforcement is tensioned. 

Once the optimal density of the mix is achieved, the reinforcement tension force 

is increased to the required level. The concrete then hardens under the influence of the 

prestressing forces. 

Thus, in a single operation and from a single drive, both the reinforcement 

tensioning and the concrete compaction through compression are performed 

simultaneously. The energy expended on reinforcement tensioning is utilized for 

compacting the concrete mix, contributing to a reduction in the production cycle, an 

increase in concrete strength, and improved corrosion resistance of the structure. 

The implementation of the proposed method of prestressing reinforced concrete 

elements is associated with the need for specialized formwork systems. An analysis of 

existing formwork design solutions, both in domestic practice and abroad, did not reveal 

an approach that ensures relatively uniform longitudinal compression of the concrete 

mix under the action of prestressing forces applied to the reinforcement [1, 2]. This 

issue primarily arises due to the significant friction between the concrete mix and the 

inner surface of the formwork. When the end sections of a long structural element are 

compressed, the formwork absorbs a substantial portion of the prestressing force due to 

friction. 

Under such conditions, the prestressing of reinforcement effectively corresponds 

to the conventional "pre-tensioning" method, where the longitudinal rigid walls of the 

power formwork act as the abutments. Even with considerable friction reductionð

achieved through the application of release agents, anti-friction coatings, or liners made 

of low-friction materialsðthe formwork still absorbs a significant portion of the 

longitudinal prestressing forces. As a result, the intended effect of prestressing "on the 

concrete mix" is largely negated, reverting to the traditional "abutment" method. 

Therefore, for the effective implementation of this method, it is necessary to 

develop a fundamentally new formwork design that minimizes friction between the 

concrete mix and the formwork while ensuring a uniform stress distribution along the 

entire length of the element. Potential solutions may include the use of movable or 

flexible formwork walls, specialized vibration systems, or other innovative technical 

approaches. 

Several traditional approaches have been tested to address this issue, including 

the introduction of specialized chemical admixtures into the concrete mix, the 

application of anti-friction coatings on the inner surface of the formwork, polishing of 

the formwork walls, the use of various liners made of materials such as PTFE 

(polytetrafluoroethylene), and the application of vibration and other dynamic effects. 
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Experimental studies have shown that these measures had some effect only on 

short laboratory specimens. However, they did not eliminate the transmission of 

longitudinal prestressing forces by the rigid formwork, especially in the production of 

long structural elements. Therefore, the challenge arose to develop a fundamentally new 

formwork system and equipment for the practical manufacturing of structures 

prestressed using the "on fresh concrete mix" method. 

The author was the first to propose dividing the structural formwork into separate 

sections using deformation joints, with these sections interconnected by longitudinal 

guides (Authorôs Certificate No. 1548389).  

Conclusions. Under longitudinal loading, the formwork sections are capable of 

linear displacement while providing minimal resistance to compression. This type of 

sectional formwork practically does not absorb the longitudinal prestressing forces, 

thereby ensuring a uniform transfer of prestressing compression to the freshly placed 

concrete mix along the entire length of the reinforced concrete element ð the 

DURING-TENSIONING method. 
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The relevance. Residential and non-residential buildings, as well as transportation 

infrastructure networks, form the foundation for public health, safety, and economic and 

social well-being. Their failure or operational disruptions lead to a significant decline in 

public safety and serious delays in logistics. Assessing the technical state of buildings is 

usually a complex task; the degree of complexity increases significantly in the case of 

war, as structures are damaged and access is difficult. At the same time, material and 

time resources must be taken into account, which are typically very limited in such 

situations. Nevertheless, questions arise regarding what loads war-damaged buildings 

can still withstand, under what conditions they can be safely used, and for what purpose. 

The scientific focus of this work is the development of geodetic methods for 

monitoring and 3-D surveying of public, residential, and industrial buildings, as well as 

transportation infrastructure, to evaluate damages caused by military actions. The goal 

is to create a unified digital registry of damages and subsequently select, adapt, and 

refine innovative, cost-effective technologies, sustainable development strategies, and 

the implementation of programs for the accelerated recovery and renovation of damaged 

facilities. 

To achieve the overall project goal, the following sub-goals are planned: 

1. Establishing and equipping laboratories with innovative measuring instruments 

for 3-D scanning of damaged building infrastructure. Identifying and classifying 

relevant building types and types of damages to their structural elements, including an 

analysis of whether information and documentation regarding buildings and 

infrastructure facilities are available, and if so, what specific information is available. If 

information is limited, strategies for inspecting and monitoring structures should be 

developed to systematically collect additional information on structures, materials, and 

loads necessary for assessing reliability. The creation of a 3-D scanning laboratory for 

damaged building infrastructure will involve establishing an industrial park featuring 

thermal retrofitting of the building and its own energy generation (solar and wind power 

plants, energy cogeneration from tree branches or weeds, etc.). 

2. Creation of a unified digital registry of war-damaged buildings and structures. 

The further development of existing ontologies serves as the foundation for the 

automated generation of digital twins using administration shells, which will form a 

central platform for data exchange and processing and can manage all (heterogeneous) 

information about the relevant buildings. This means that all information necessary for 

decision-making regarding use and reconstruction will be available in digital form. 
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3. Data-driven reliability evaluation and, where necessary, the development of 

recovery solutions. The information collected in the digital twin is used to assess the 

residual load-bearing capacity of buildings as a whole and their components. An 

innovative extension of the life cycle of war-damaged structures, in accordance with 

European standards, will allow for the identification of short-term usage options, as well 

as the development of construction and repair concepts, namely: 

ï developing resource-efficient structural solutions for the restoration of damaged 

structures (for example, by creating composite structures, statically indeterminate 

structural systems, etc.); 

ï integrating cultural axes with the restoration of public buildings; 

ï implementation of housing decarbonisation and renovation programs; 

ï development of options for the reuse of recycled (for example, crushed) 

building materials from dismantled damaged structures. 

4. Creating a platform for the effective management of recovery and 

reconstruction by modernizing intermunicipal recovery agencies, including the 

establishment of bilateral scientific cooperation with foreign research institutions, which 

will help support Ukrainian science and its integration into European and international 

knowledge networks. The assessment results are reflected in a digital twin in order to 

(a) calculate performance indicators and (b) identify nonlinear relationships between 

building information and its reliability using artificial intelligence. A unified structure 

for all digital twins will simplify access to the database, enable data analysis and 

modelling to improve the prediction of building load-bearing capacity. 

Therefore, these strategies are scalable and can make a significant contribution to 

effective operational planning, more realistic risk mitigation, and resource-efficient 

management of maintenance and reconstruction of damaged building infrastructure. 
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Precast reinforced concrete hollow-core slabs are among the most widely used 

flooring systems in residential, public, and industrial construction due to the high 

efficiency of their production, transportation, and installation. However, the traditional 

simply supported (statically determinate) structural configuration of these slabs, which 

rely on bearing at two opposite ends, does not always ensure optimal utilization of their 

load-bearing capacity and often leads to increased deflections, crack formation in mid-

span zones, and elevated material consumption. 

The post-war reconstruction of Ukraine emphasizes the efficient utilization of 

existing structural components, particularly hollow-core slabs, a significant portion of 

which have sustained varying degrees of damage. Methods of regulating the stress-

strain state can ensure the restoration of the serviceability of damaged flooring systems 

without complete component replacement. This approach is importance under 

conditions of building material shortages and limited financial resources. 

Modern trends in structural engineering focus on the development of adaptive 

structures capable of managing behavior under load through prestressing, adjustable 

support constraints, and active deflection control systems. Applying such approaches to 

continuous hollow-core flooring systems allows for the optimization of force 

distribution, minimization of undesirable deformations, and enhancement of structural 

reliability and durability, while concurrently reducing material intensity. 

Establishing continuous flooring systems by integrating individual slabs into a 

unified structural framework through cast-in-place joints over intermediate supports 

significantly improves their performance under load. Continuity results in a 

redistribution of internal forces, generating negative bending moments over the supports 

and reducing positive moments in the spans. This mechanism fosters a more uniform 

utilization of the material along the structural length, decreases deflections, and 

increases the overall stiffness of the flooring system. 

Regulating the stress-strain state of continuous flooring systems is highly relevant 

to the reconstruction and technical retrofitting of existing buildings, where load-bearing 

capacities must be enhanced to accommodate changes in functional occupancy, 

increased live loads, or the addition of vertical extensions (extra floors). Traditional 

strengthening techniques are often labor-intensive, costly, and necessitate substantial 

architectural and spatial alterations. 
However, the occurrence of negative moments over the supports in the upper 

zone of the slabs presents new structural challenges. Hollow-core slabs are 
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predominantly designed to operate as single-span systems with working reinforcement 
located in the bottom zone. The absence or inadequacy of top reinforcement leads to 
intensive cracking over the supports when a continuous multi-span structural 
configuration is implemented. This can compromise structural durability and degrade 
performance characteristics. 

The inadequate understanding of the mechanisms regulating the stress-strain state 
of such composite systemsðcomprising precast slabs and monolithic cast-in-place 
jointsðrestricts the potential for their efficient design. The lack of scientifically 
grounded analytical methods and practical design guidelines for adjustable systems 
impedes the adoption of progressive solutions in construction practice. In view of the 
above, on-site experimental investigations are scheduled to be conducted directly on a 
real layout section of a flooring system composed of reinforced concrete hollow-core 
slabs of the PK 65-15-8 grade in compliance with DSTU B V.2.6-53:2008. The 
objectives of this research include determining the impact of: 

1) the concrete casting height within the support zone of the slabs: 
- infilling only the slab voids to a length of one meter from the supports in 

both directions of the span section; 
- infilling the slab voids in conjunction with an additional 50 mm thick 

monolithic reinforced concrete topping overlaying the slabs. 
2) altering the structural design model of the reinforced concrete slabs: 
- one end of the slab remains unchanged (hinged/simply supported), while 

the opposite support zone undergoes concrete infilling (continuous/fixed support); 
- both support zones of the slabs undergo concrete infilling (continuous/fixed 

supports). 
3) effective length of support concrete infilling and additional reinforcing 

cages over the supports: 
- the length of the reinforcing cages will vary from 0.1 to 0.3 of the span 

length of the reinforced concrete hollow-core slabs. 
The anticipated economic viability of regulating the stress-strain state lies in the 

potential to reduce material costs by 15ï25% compared to traditional simply supported 
configurations. This is achieved through a more rational exploitation of the load-bearing 
capacity of reinforced concrete hollow-core slabs, minimized slab reinforcement, and 
extended span lengths. The environmental aspect involves mitigating the carbon 
footprint of construction by saving concrete and steel, which aligns directly with 
sustainable development goals. 

Thus, investigating methods to regulate the stress-strain state of continuous 
reinforced concrete hollow-core flooring systems constitutes a relevant scientific and 
technical problem. Addressing this issue will enhance the efficiency of existing building 
structures, cost-effective and reliable structural solutions for both new construction and 
ensure the rapid, high-quality restoration of damaged infrastructure, significantly 
contributing to the advancement of Ukraine's construction sector. 
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МІСЬКЕ КОМУНАЛЬНЕ ПІДПРИЄМСТВО «ВИРОБНИЧЕ УПРАВЛІННЯ 

ВОДОПРОВІДНО-КАНАЛІЗАЦІЙНОГО ГОСПОДАРСТВА МІСТА 

ХЕРСОНА» МИНУЛЕ, СЬОГОДЕННЯ, МАЙБУТНЄ 

ɺʦʣʦʰʠʥ ʄ.ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʛʽʜʨʦʪʝʭʥʽʯʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, 

ʚʦʜʥʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ʄʽʩʴʢʝ ʢʦʤʫʥʘʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çɺʠʨʦʙʥʠʯʝ ʫʧʨʘʚʣʽʥʥʷ 

ʚʦʜʦʧʨʦʚʽʜʥʦ-ʢʘʥʘʣʽʟʘʮʽʡʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʽʩʪʘ ʍʝʨʩʦʥʘè (ʄʂʇ çɺʋɺʂɻ ʤ. 

ʍʝʨʩʦʥʘè ʘʙʦ ʍʝʨʩʦʥʩʴʢʠʡ ʚʦʜʦʢʘʥʘʣ) ʻ ʛʦʣʦʚʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʧʦʩʣʫʛ ʽʟ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʚ ʤʽʩʪʽ ʍʝʨʩʦʥʽ. 

ʇʽʜʧʨʠʻʤʩʪʚʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘʙʽʨ, ʦʯʠʱʝʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ, ʘ ʪʘʢʦʞ 

ʚʽʜʚʝʜʝʥʥʷ ʪʘ ʧʦʚʥʫ ʦʯʠʩʪʢʫ ʩʪʽʯʥʠʭ ʚʦʜ (ʨʠʩ. 1).  

 
ʈʠʩ. 1. ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʄʂʇ çɺʋɺʂɻ ʤ. ʍʝʨʩʦʥʘè 

 

Минуле. 23 ʛʨʫʜʥʷ 1886 ʨʦʢʫ ʚʚʘʞʘʻʪʴʩʷ ʦʬʽʮʽʡʥʦʶ ʜʘʪʦʶ ʟʘʩʥʫʚʘʥʥʷ 

ʍʝʨʩʦʥʩʴʢʦʛʦ ʚʦʜʦʢʘʥʘʣʫ. ʉʘʤʝ ʮʴʦʛʦ ʜʥʷ ʫ ʍʝʨʩʦʥʽ ʚʧʝʨʰʝ ʟʜʽʡʩʥʠʣʠ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʫ ʧʦʜʘʯʫ ʚʦʜʠ ʜʦ ɹʦʛʦʫʛʦʜʥʦʛʦ ʟʘʢʣʘʜʫ (ʟʘʨʘʟ ð ʍʝʨʩʦʥʩʴʢʘ 

ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ), ʱʦ ʧʦʢʣʘʣʦ ʧʦʯʘʪʦʢ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʽʩʪʘ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʫʤʦʚ ʞʠʪʪʷ ʣʶʜʠʥʠ ʟʘʚʞʜʠ ʙʫʣʘ ʚʦʜʘ. ɿ ʛʣʠʙʦʢʦʾ 

ʜʘʚʥʠʥʠ ʣʶʜʠ ʙʫʜʫʚʘʣʠ ʩʦʙʽ ʞʠʪʣʦ ʧʦʙʣʠʟʫ ʜʞʝʨʝʣ ʧʠʪʥʦʾ ʚʦʜʠ: ʦʟʝʨ, ʨʽʯʦʢ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʶ ʧʠʪʥʦʶ ʚʦʜʦʶ ʙʫʣʦ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʟʘʜʘʯ ʽ ʧʽʜ ʯʘʩ 

ʙʫʜʽʚʥʠʮʪʚʘ ʤ. ʍʝʨʩʦʥʘ, ʞʠʪʝʣʽ ʷʢʦʛʦ ʜʣʷ ʧʠʪʪʷ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʾʞʽ ʪʘ ʚʩʽʭ ʩʚʦʾʭ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʚʦʜʦʶ ʨ. ɼʥʽʧʨʦ. 

ɹʫʜʽʚʝʣʴʥʠʢ ʽ ʢʦʤʝʥʜʘʥʪ ʬʦʨʪʝʮʽ ɻʘʥʥʽʙʘʣ, ʜʦʥʦʩʠʚ ʅʦʚʦʨʦʩʽʡʩʴʢʦʤʫ 

ʛʝʥʝʨʘʣ-ʛʫʙʝʨʥʘʪʦʨʫ ʢʥʷʟʶ ʇʦʪʴʦʤʢʽʥʫ, ʱʦ çʦʙʨʘʥʘ ʜʣʷ ʧʦʙʫʜʦʚʠ ʍʝʨʩʦʥʘ 
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ʤʽʩʮʝʚʽʩʪʴ, ʯʝʨʝʟ ʙʦʣʦʪʘ ʽ ʧʦʛʘʥʫ ʚʦʜʫ, ʰʢʽʜʣʠʚʘé ʛʘʨʥʽʟʦʥ ʽ ʤʘʡʩʪʨʦʚʽ ʙʘʛʘʪʦ 

ʭʚʦʨʽʶʪʴ ʽ ʚʤʠʨʘʶʪʴè. 

ɾʽʣʴʙʝʨ ʈʦʤʤ ʫ ʢʥʠʟʽ çʇʦʜʦʨʦʞ ʜʦ ʂʨʠʤʫ ʚ 1786 ʨʦʮʽè ʪʘʢ ʦʧʠʩʫʻ ʨʽʰʝʥʥʷ 

ʮʽʻʾ ʧʨʦʙʣʝʤʠ: çɻ-ʥ ʂʦʨʩʘʢʦʚéʭʦʯʝ ʟʘʙʝʟʧʝʯʠʪʠ ʤʽʩʪʦ ʭʦʨʦʰʦʶ ʚʦʜʦʶ; ʟ ʮʽʻʶ 

ʤʝʪʦʶ ʚʽʥ ʟʚʝʣʽʚ ʚʠʨʠʪʠ ʜʦʩʠʪʴ ʛʣʠʙʦʢʽ ʢʦʣʦʜʷʟʽ, ʚʦʜʘ ʟ ʷʢʠʭ ʙʫʜʝ ʩʪʽʢʘʪʠ ʚ ʦʜʠʥ 

ʟʘʛʘʣʴʥʠʡ ʙʘʩʝʡʥ, ʟʘʚʯʘʩʥʦ ʧʨʦʬʽʣʴʪʨʦʚʘʥʘ ʯʝʨʝʟ ʢʝʩʦʥ, ʥʘ ʜʚʽ ʪʨʝʪʠʥʠ 

ʥʘʧʦʚʥʝʥʠʡ ʛʨʘʚʽʻʤè. 

ɸ ʚ ʨʘʧʦʨʪʽ ʧʦʣʢʦʚʥʠʢʘ ʂʦʨʩʘʢʦʚʘ, ʦʜʥʦʛʦ ʟ ʢʝʨʽʚʥʠʢʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʤʽʩʪʘ 

ʍʝʨʩʦʥʘ ʪʘ ʬʦʨʪʝʮʽ, ʚʽʜʧʨʘʚʣʝʥʦʤʫ ʢʥʷʟʶ ʇʦʪʴʦʤʢʽʥʫ 26 ʪʨʘʚʥʷ 1786 ʨ, ʡʜʝ ʤʦʚʘ 

ʧʨʦ ʮʽ ʢʦʣʦʜʷʟʽ: çé ʇʨʠ ʦʜʥʦʤʫ ʟ ʜʚʦʭ ʢʦʣʦʜʷʟʽʚ, ʚʠʢʦʧʘʥʠʭ ʤʠʥʫʣʦʛʦ ʨʦʢʫ, ʜʣʷ 

ʧʽʜʡʦʤʫ ʚʦʜʠ ʧʦʩʪʘʚʣʝʥʘ ʤʘʰʠʥʘè (ʨʠʩ.2). 

 

 
ʈʠʩ. 2. ʌʦʪʦ ʩʪʘʨʦʛʦ ʍʝʨʩʦʥʘ 

 

ʗʢ ʧʨʘʮʶʚʘʣʘ ʤʘʰʠʥʘ ʜʣʷ ʧʽʜʡʦʤʫ ʚʦʜʠ ʟʙʝʨʝʛʣʠ ʜʣʷ ʥʘʩ çʅʦʪʘʪʢʠ ʽ 

ʩʧʦʛʘʜʠ ʤʘʥʜʨʽʚʥʠʮʽ ʚ 1845 ʨʦʮʽè. ʆʧʠʩʫʶʯʠ ʩʘʜ ʫʯʠʣʠʱʘ ʪʦʨʛʦʚʦʛʦ 

ʤʦʨʝʧʣʘʚʘʥʥʷ ʚ ʤ. ʍʝʨʩʦʥʽ, ʤʘʥʜʨʽʚʥʠʮʷ ʟʚʝʨʥʫʣʘ ʫʚʘʛʫ ʥʘ ʢʦʣʦʜʷʟʴ, ʟ ʷʢʦʛʦ 

ʧʦʣʠʚʘʣʠ ʩʘʜ ʽ ʙʨʘʣʠ ʚʦʜʫ ʜʣʷ ʧʠʪʪʷ:çéʉʘʜ ʮʝʡ ʧʦʣʠʚʘʶʪʴ ʟ ʚʝʣʠʢʦʛʦ, ʜʦʙʨʝ 

ʚʣʘʰʪʦʚʘʥʦʛʦ ʢʦʣʦʜʷʟʷ. ɺʽʥ ʚʠʢʦʧʘʥʠʡ ʫ 1839 ʨʦʮʽ ʛʣʠʙʠʥʦʶ ʚ ʜʝʩʷʪʴ ʩʘʞʝʥʴ ʟ 

ʧʦʣʦʚʠʥʦʶ, ʽ ʦʜʠʥ ʢʽʥʴ ʢʨʫʪʠʪʴ ʚ ʥʴʦʤʫ ʢʦʣʝʩʦ, ʥʘ ʷʢʦʤʫ ʫʢʨʽʧʣʝʥʦ ʙʣʠʟʴʢʦ 

ʰʽʩʪʜʝʩʷʪʠ ʻʤʥʦʩʪʝʡ. ʂʦʞʥʘ ʟ ʥʠʭ, ʧʽʜʥʷʚʰʠʩʴ ʚʛʦʨʫ, ʚʠʣʠʚʘʻ ʟʘʯʝʨʧʥʫʪʫ ʥʝʶ 

ʚʦʜʫ ʫ ʚʝʣʠʢʝ ʢʦʨʠʪʦ, ʟ ʷʢʦʛʦ ʚʦʥʘ ʟ ʥʴʦʛʦ ʪʝʯʝ ʧʦ ʞʦʣʦʙʘʭ ʢʫʜʠ ʧʦʪʨʽʙʥʦè. 

Сьогодення. ʄʂʇ çɺʋɺʂɻ ʤ. ʍʝʨʩʦʥʘè (ʍʝʨʩʦʥʩʴʢʠʡ ʚʦʜʦʢʘʥʘʣ) 

ʧʨʦʜʦʚʞʫʻ ʙʝʟʧʝʨʝʙʽʡʥʦ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ, ʱʦʜʝʥʥʦ 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʜʣʷ ʞʠʪʝʣʽʚ 

ʤʽʩʪʘ. ʇʦʧʨʠ ʧʦʩʪʽʡʥʽ ʙʝʟʧʝʢʦʚʽ ʨʠʟʠʢʠ, ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʽʜʪʨʠʤʫʻ ʩʪʘʙʽʣʴʥʫ 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʛʨʦʤʘʜʠ, ʣʽʢʚʽʜʫʻ ʘʚʘʨʽʾ ʪʘ ʤʦʜʝʨʥʽʟʫʻ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ.  

ʇʦʪʦʯʥʠʡ ʩʪʘʥ ʪʘ ʜʽʷʣʴʥʽʩʪʴ ʫ 2026 ʨʦʮʽ: 

- ʣ̔ ʢʚʽʜʘʮʽʷ ʘʚʘʨʽʡ ʪʘ ʨʝʤʦʥʪʠ: ʘʚʘʨʽʡʥʽ ʙʨʠʛʘʜʠ ʱʦʜʥʷ ʫʩʫʚʘʶʪʴ ʚʠʪʦʢʠ ʥʘ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞʘʭ, ʟʘʤʽʥʶʶʪʴ ʘʚʘʨʽʡʥʽ ʜʽʣʷʥʢʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʚʠʢʦʥʫʶʪʴ 
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ʛʽʜʨʦʜʠʥʘʤʽʯʥʝ ʧʨʦʤʠʚʘʥʥʷ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʽ ʯʠʩʪʷʪʴ ʢʦʣʦʜʷʟʽ (ʨʠʩ.3, 

ʨʠʩ.4).  

 
ʈʠʩ. 3. ʈʝʤʦʥʪ ʜʽʣʷʥʢʠ ʚʦʜʦʛʦʥʫ 

 
ʈʠʩ. 4. ʈʝʤʦʥʪʥʽ ʨʦʙʦʪʠ ʥʘ ʤʝʨʝʞʽ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

 

- ʤʦʜʝʨʥʽʟʘʮʽʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ: ʟʘʚʜʷʢʠ ʧʽʜʪʨʠʤʮʽ ʤʽʞʥʘʨʦʜʥʠʭ ʧʘʨʪʥʝʨʽʚ, 

ʟʦʢʨʝʤʘ ʫʨʷʜʫ ʅʽʤʝʯʯʠʥʠ, ʧʽʜʧʨʠʻʤʩʪʚʦ ʤʦʜʝʨʥʽʟʫʻ ʦʙʣʘʜʥʘʥʥʷ ʥʘ 5 

ʧʽʜʚʠʱʫʚʘʣʴʥʠʭ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʷʭ ʤʽʩʪʘ, ʱʦ ʧʽʜʚʠʱʫʻ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʥʘʜʽʡʥʽʩʪʴ ʧʦʜʘʯʽ ʚʦʜʠ (ʨʠʩ. 5). 
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ʈʠʩ. 5. ɿʘʤʽʥʘ ʟʘʩʫʚʢʠ ʫ ʚʦʜʦʧʨʦʚʽʜʥʦʤʫ ʢʦʣʦʜʷʟʽ 

 

Майбутнє. ʄʘʡʙʫʪʥʻ ʄʂʇ çɺʋɺʂɻ ʤ. ʍʝʨʩʦʥʘè (ʍʝʨʩʦʥʩʴʢʦʛʦ 

ʚʦʜʦʢʘʥʘʣʫ) ʟʦʩʝʨʝʜʞʝʥʝ ʥʘ ʪʝʨʤʽʥʦʚʽʡ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʦʰʢʦʜʞʝʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʮʠʬʨʦʚʽʟʘʮʽʾ ʧʦʩʣʫʛ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʬʽʥʘʥʩʦʚʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʽʜ 

ʯʘʩ ʚʽʜʙʫʜʦʚʠ ʤʽʩʪʘ (ʨʠʩ. 6.). ʇʦʧʨʠ ʩʢʣʘʜʥʽ ʙʝʟʧʝʢʦʚʽ ʫʤʦʚʠ ʪʘ ʟʥʘʯʥʽ ʬʽʥʘʥʩʦʚʽ 

ʟʙʠʪʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʯʝʨʝʟ ʚʽʡʥʫ (ʱʦ ʩʷʛʥʫʣʠ ʙʣʠʟʴʢʦ 136,8 ʤʣʥ ʛʨʥ), ʫʭʚʘʣʝʥʦ 

ʯʽʪʢʠʡ ʚʝʢʪʦʨ ʨʦʟʚʠʪʢʫ ʥʘ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ. 

 
ʈʠʩ. 6. çʅʘʮʽʦʥʘʣʴʥʠʡ ʙʽʟʥʝʩ-ʨʝʡʪʠʥʛè 

 

ʂʣʶʯʦʚʽ ʩʪʨʘʪʝʛʽʯʥʽ ʥʘʧʨʷʤʢʠ ʪʘ ʧʣʘʥʠ: 

- ʤʘʩʰʪʘʙʥʽ ʽʥʚʝʩʪʠʮʽʾ ʚ ʤʝʨʝʞʫ: ʤ̔ ʩʴʢʘ ʚʣʘʜʘ ʟʘʪʚʝʨʜʠʣʘ ʬʽʥʘʥʩʦʚʠʡ ʧʣʘʥ, 

ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʧʦʥʘʜ 36 ʤʽʣʴʡʦʥʽʚ ʛʨʠʚʝʥʴ ʽʥʚʝʩʪʠʮʽʡ ʫ ʢʘʧʽʪʘʣʴʥʝ ʦʥʦʚʣʝʥʥʷ ʪʘ 
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ʤʦʜʝʨʥʽʟʘʮʽʶ ʚʦʜʦʧʨʦʚʽʜʥʦ-ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʤʝʨʝʞ ʍʝʨʩʦʥʘ; 

- ʝʥʝʨʛʦʥʝʟʘʣʝʞʥʽʩʪʴ ʪʘ ʦʥʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ: ʬʘʭʽʚʮʽ ʍʝʨʩʦʥʩʴʢʦʛʦ 

ʚʦʜʦʢʘʥʘʣʫ ʘʢʪʠʚʥʦ ʤʦʜʝʨʥʽʟʫʶʪʴ ʧʽʜʚʠʱʫʚʘʣʴʥʽ ʥʘʩʦʩʥʽ ʩʪʘʥʮʽʾ ʪʘ ʧʨʦʚʦʜʷʪʴ 

ʨʝʛʫʣʷʨʥʫ ʨʝʚʽʟʽʶ ʜʠʟʝʣʴʥʠʭ ʛʝʥʝʨʘʪʦʨʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʧʦʜʘʯʽ 

ʚʦʜʠ; 

- ʤ̔ ʞʥʘʨʦʜʥʘ ʧʽʜʪʨʠʤʢʘ: ʨʦʟʚʠʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʩʧʠʨʘʻʪʴʩʷ 

ʥʘ ʜʦʧʦʤʦʛʫ ʟʘʢʦʨʜʦʥʥʠʭ ʧʘʨʪʥʝʨʽʚ. ʇʨʦʻʢʪʠ ʟ ʦʥʦʚʣʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘ ʧʽʜʪʨʠʤʢʠ ʫʨʷʜʫ ʅʽʤʝʯʯʠʥʠ, ʘ ʪʘʢʦʞ ʫ ʤʝʞʘʭ ʧʘʨʪʥʝʨʩʪʚʘ ʟ 

ʽʥʦʟʝʤʥʠʤʠ ʤʫʥʽʮʠʧʘʣʽʪʝʪʘʤʠ, ʷʢ-ʦʪ ʧʽʜʧʠʩʘʥʠʡ ʄʝʤʦʨʘʥʜʫʤ ʧʨʦ 

ʚʟʘʻʤʦʨʦʟʫʤʽʥʥʷ ʤʽʞ ʍʝʨʩʦʥʦʤ ʪʘ ɹʦʥʥʦʤ; 

- ʮʠʬʨʦʚʽʟʘʮʽʷ ʪʘ ʢʣʽʻʥʪʩʴʢʠʡ ʩʝʨʚʽʩ: ʫ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʘʢʮʝʥʪ 

ʟʤʽʱʫʻʪʴʩʷ ʥʘ ʜʠʩʪʘʥʮʽʡʥʫ ʚʟʘʻʤʦʜʽʶ. ʂʦʨʠʩʪʫʚʘʯʘʤ ʧʨʦʧʦʥʫʶʪʴ ʧʝʨʝʭʦʜʠʪʠ ʥʘ 

ʯʘʪ-ʙʦʪʠ ʫ Viber ʪʘ Telegram, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʆʩʦʙʠʩʪʠʡ ʢʘʙʽʥʝʪ 

ʘʙʦʥʝʥʪʘ ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʦʢʘʟʥʠʢʽʚ ʽ ʙʝʟʢʦʤʽʩʽʡʥʦʾ ʦʧʣʘʪʠ ʧʦʩʣʫʛ. 

Висновки. 1. ʉʪʨʘʪʝʛʽʯʥʘ ʨʦʣʴ: ʄʂʇ çɺʋɺʂɻ ʤ. ʍʝʨʩʦʥʘè ʧʨʦʡʰʣʦ ʰʣʷʭ 

ʚʽʜ ʢʦʤʫʥʘʣʴʥʦʾ ʥʦʚʘʮʽʾ ʍɯʍ ʩʪʦʣʽʪʪʷ ʜʦ ʙʘʟʦʚʦʛʦ ʝʣʝʤʝʥʪʘ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ 

ʡ ʚʠʞʠʚʘʥʥʷ ʤʽʩʪʘ. 

2. ɻʝʨʦʾʟʤ ʢʦʣʝʢʪʠʚʫ: ʇʦʪʦʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ - ʮʝ ʟʨʘʟʦʢ ʮʠʚʽʣʴʥʦʾ 

ʤʫʞʥʦʩʪʽ. ɿʙʝʨʝʞʝʥʥʷ ʧʦʜʘʯʽ ʚʦʜʠ ʫ ʧʨʠʬʨʦʥʪʦʚʦʤʫ ʤʽʩʪʽ ʻ ʢʨʠʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ 

ʫʧʝʨʝʜʞʝʥʥʷ ʛʫʤʘʥʽʪʘʨʥʦʾ ʪʘ ʩʘʥʽʪʘʨʥʦʾ ʢʘʪʘʩʪʨʦʬ. 

3. ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʽʜʪʨʠʤʢʠ: ʉʪʘʙʽʣʴʥʝ ʤʘʡʙʫʪʥʻ ʚʦʜʦʢʘʥʘʣʫ ʥʝʤʦʞʣʠʚʝ 

ʚʠʢʣʶʯʥʦ ʟʘ ʨʘʭʫʥʦʢ ʚʥʫʪʨʽʰʥʽʭ ʪʘʨʠʬʽʚ. ɺʦʥʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʶʜʞʝʪʥʠʭ ʩʫʙʚʝʥʮʽʡ, ʛʨʘʥʪʽʚ ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʥʦʨʽʚ ʪʘ ʪʝʤʧʽʚ ʟʘʛʘʣʴʥʦʾ 

ʜʝʦʢʫʧʘʮʽʾ ʡ ʩʪʘʙʽʣʽʟʘʮʽʾ ʨʝʛʽʦʥʫ. 

4. ʂʣʶʯʦʚʠʡ ʧʨʽʦʨʠʪʝʪ: ʇʦʚʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʝʨʝʭʽʜ ʥʘ ʘʚʪʦʥʦʤʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʻ ʛʦʣʦʚʥʠʤʠ ʦʨʽʻʥʪʠʨʘʤʠ ʜʣʷ ʤʝʥʝʜʞʤʝʥʪʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʝʪʘʧʽ ʚʽʜʥʦʚʣʝʥʥʷ ʋʢʨʘʾʥʠ. 
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ЕКОЛОГІЧНО ОРІЄНТОВАНЕ БУДІВНИЦТВО ТРАНСПОРТНИХ 

ОБ’ЄКТІВ ІЗ ЗАСТОСУВАННЯМ ВІДНОВЛЮВАНИХ РЕСУРСІВ 

ʉʣʦʥʴ ɺ.ɺ., ʢ.ʪ.ʥ ʜʦʮʝʥʪ,  ʂʦʟʘʯʝʥʢʦ ɭ.ʄ., ʘʩʠʩʪʝʥʪ, ʇʦʪʴʦʤʢʽʥ ʈ.ʆ., ʘʩʠʩʪʝʥʪ  

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʠʾʚ 

 

Вступ. ɺ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪ, ʟʨʦʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʦʪʦʢʽʚ ʪʘ ʧʦʩʠʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʩʬʝʨʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. 

ɿʙʽʣʴʰʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ, ʚʠʩʥʘʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʚʠʤʘʛʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʩʧʦʨʫʜʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʽ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʟʜʘʪʥʠʭ ʟʤʝʥʰʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

[1, 2]. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʻ 

ʛʝʦʧʦʣʽʤʝʨʥʽ ʙʝʪʦʥʠ, ʢʨʦʩ-ʣʘʤʽʥʦʚʘʥʘ ʜʝʨʝʚʠʥʘ (CLT), ʘ ʪʘʢʦʞ ʤʘʪʝʨʽʘʣʠ, 

ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ð ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʧʣʘʩʪʠʢʫ, ʛʫʤʠ ʪʘ ʽʥʰʠʭ 

ʚʽʜʭʦʜʽʚ. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ, 

ʩʢʦʨʦʪʠʪʠ ʦʙʩʷʛʠ ʚʠʢʠʜʽʚ CO  ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʧʦʨʫʜʠ. ʊʘʢʽ ʨʽʰʝʥʥʷ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʥʮʝʧʮʽʾ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ 

ʝʢʦʣʦʛʽʯʥʦ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [3, 4]. 

Основна частина. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʟʚʝʜʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ.  

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʦʙôʻʢʪʘ ð ʚʽʜ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʦʜʘʣʴʰʦʾ ʫʪʠʣʽʟʘʮʽʾ. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʽ ʚʪʦʨʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʦʨʫʜ ʪʘ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ.  

ʊʨʘʥʩʧʦʨʪʥʽ ʩʧʦʨʫʜʠ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʶ.  
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ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ 

ʤʽʞʥʘʨʦʜʥʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ [5, 6]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʙʝʟʧʝʯʫʻ ʥʠʟʢʫ 

ʩʫʪʪʻʚʠʭ ʧʝʨʝʚʘʛ. ɿʦʢʨʝʤʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʦʧʦʣʽʤʝʨʥʠʭ ʙʝʪʦʥʽʚ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ 

ʩʢʦʨʦʪʠʪʠ ʚʠʢʠʜʠ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʮʝʤʝʥʪʥʠʤʠ 

ʩʫʤʽʰʘʤʠ. ʉʝʨʪʠʬʽʢʦʚʘʥʘ ʜʝʨʝʚʠʥʘ ʪʘ ʜʝʨʝʚʠʥʥʽ ʢʦʤʧʦʟʠʪʠ ʩʧʨʠʷʶʪʴ ʟʤʝʥʰʝʥʥʶ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʻ ʚʽʜʥʦʚʣʶʚʘʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʐʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʟʦʢʨʝʤʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʾ ʢʨʠʭʪʠ, 

ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʧʣʘʩʪʠʢʫ, ʛʫʤʠ ʪʘ ʤʝʪʘʣʝʚʠʭ ʚʽʜʭʦʜʽʚ, ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʩʤʽʪʪʷ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʥʘ ʧʦʣʽʛʦʥʠ, ʘ ʡ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ 

ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʚ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ. 

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʝʢʦʣʦʛʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʻ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʩʦʥʷʯʥʽ ʧʘʥʝʣʽ, 

ʩʠʩʪʝʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʝʥʝʨʛʦʦʱʘʜʥʝ ʩʚʽʪʣʦʜʽʦʜʥʝ ʦʩʚʽʪʣʝʥʥʷ, 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ ʽ ʚʝʥʪʠʣʷʮʽʻʶ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʾ 

ʟʙʦʨʫ ʪʘ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʱʦʚʠʭ ʚʦʜ. ɼʦʜʘʪʢʦʚʠʡ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ 

ʟʘʙʝʟʧʝʯʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʜʦʧʨʦʥʠʢʥʠʭ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʧʨʠʨʦʜʥʦʤʫ ʜʨʝʥʘʞʫ ʪʝʨʠʪʦʨʽʡ ʪʘ ʟʤʝʥʰʫʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʽʩʴʢʽ ʩʠʩʪʝʤʠ 

ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ [7, 8] . 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʻ ʽʥʪʝʛʨʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ʫ ʧʨʠʨʦʜʥʝ 

ʪʘ ʤʽʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ. ʉʫʯʘʩʥʽ ʧʨʦʻʢʪʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʩʪʚʦʨʝʥʥʷ ʟʝʣʝʥʠʭ ʟʦʥ, 

ʚʠʩʘʜʞʝʥʥʷ ʜʝʨʝʚ ʽ ʢʫʱʽʚ ʫʟʜʦʚʞ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ, ʦʙʣʘʰʪʫʚʘʥʥʷ 

ʰʫʤʦʟʘʭʠʩʥʠʭ ʟʝʣʝʥʠʭ ʝʢʨʘʥʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʥʷ. ʊʘʢʽ 

ʟʘʭʦʜʠ ʩʧʨʠʷʶʪʴ ʧʦʢʨʘʱʝʥʥʶ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʰʫʤʫ ʪʘ ʦʯʠʱʝʥʥʶ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʜʦʤʽʰʦʢ. 

ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ. ɼʦ ʪʘʢʠʭ ʨʽʰʝʥʴ ʥʘʣʝʞʘʪʴ ʚʝʣʦʩʠʧʝʜʥʽ ʜʦʨʽʞʢʠ, ʚʝʣʦʧʘʨʢʦʚʢʠ, 

ʤʝʨʝʞʽ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʜʣʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ, ʟʫʧʠʥʢʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʪʘ ʽʥʪʝʛʨʦʚʘʥʽ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʢʦʚʽ ʚʫʟʣʠ. ʆʧʪʠʤʽʟʘʮʽʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʨʘʡʦʥʘʤʠ ʤʽʩʪʘ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʩʧʨʠʷʶʪʴ ʟʤʝʥʰʝʥʥʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʚʘʪʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʩʢʦʨʦʯʝʥʥʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʪʦʨʽʚ ʽ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʰʢʽʜʣʠʚʠʭ 

ʚʠʢʠʜʽʚ. 
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          ʂʆʄʇʃɽʂʉʅʀʁ ɽʂʆʃʆɻɯʏʅʀʁ ʇɯɼʍɯɼ 

             ɼʆ ʊʈɸʅʉʇʆʈʊʅʀʍ ʉʇʆʈʋɼ 

                           ƅ 

 

ƆƄƄƄƄƄƄƄƄƄƄƄƄƄƄƌƄƄƄƄƄƄƄƄƄƄƎƄƄƄƄƄƄƄƄƄƄƌƄƄƄƄƄƄƄƄƄ

ƄƄƄƄƄƇ 

 ƅ              ƅ          ƅ          ƅ              ƅ 

 Ƹ              Ƹ          Ƹ          Ƹ              Ƹ 

ɽʢʦʣʦʛʽʯʥʽ   ɽʥʝʨʛʦ-   ʇʦʚʪʦʨʥʝ   ʆʟʝʣʝʥʝʥʥʷ   ʉʪʘʣʘ 

ʤʘʪʝʨʽʘʣʠ   ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʡ  ʤʦʙʽʣʴʥʽʩʪʴ 

 ƅ              ƅ          ƅ          ƅ              ƅ 

 Ɗ ɻʝʦʧʦʣʽʤʝʨʠ  Ɗ ʉʦʥʷʯʥʽ  Ɗ ɺʪʦʨʠʥʥʘ Ɗ ɿʝʣʝʥʽ      Ɗ ɺʝʣʦʜʦʨʽʞʢʠ 

 Ɗ CLT-ʜʝʨʝʚʠʥʘ ƅ ʧʘʥʝʣʽ   ƅ ʤʘʪʝʨʽʘʣʠƅ ʥʘʩʘʜʞʝʥʥʷ  Ɗ 

ɽʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪ 

 Ɗ ʇʝʨʝʨʦʙʣʝʥʠʡ Ɗ LED      Ɗ ʇʝʨʝʨʦʙʢʘƊ ɽʢʦʧʘʨʢʦʚʢʠ Ɗ ɿʘʨʷʜʥʽ ʩʪʘʥʮʽʾ 

 ƅ ʧʣʘʩʪʠʢ      ƅ ʦʩʚʽʪʣʝʥʥʷƅ ʚʽʜʭʦʜʽʚƅ ɹʽʦʟʦʥʠ     ƈ ʇʽʰʦʭʽʜʥʽ ʟʦʥʠ 

 ƈ ɺʪʦʨʠʥʥʘ     ƈ ʈʦʟʫʤʥʽ  ƈ ʎʠʨʢʫʣʷʨʥʘ 

   ʩʠʨʦʚʠʥʘ       ʩʠʩʪʝʤʠ    ʝʢʦʥʦʤʽʢʘ  
ʈʠʩ.1. ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ 

 

ʆʪʞʝ, ʩʫʯʘʩʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʧʦʨʫʜʠ ʚʩʝ ʙʽʣʴʰʝ ʧʨʦʻʢʪʫʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʦʭʦʧʣʶʻ ʚʩʽ ʝʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʘ. ʋ ʤʝʞʘʭ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʢʦʞʥʝ ʧʨʦʻʢʪʥʝ ʨʽʰʝʥʥʷ ð ʚʽʜ 

ʚʠʙʦʨʫ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʭʝʤ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠʣʝʛʣʦʾ 

ʪʝʨʠʪʦʨʽʾ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ð ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʤʽʥʽʤʽʟʘʮʽʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʜʦʚʢʽʣʣʷ, ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʶ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʽ 

ʜʦʚʛʦʚʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʤʘʶʪʴ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʧʽʜ ʯʘʩ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʽʜʥʦʚʣʶʚʘʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʪʠ 

ʦʙʩʷʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʟʤʝʥʰʠʪʠ ʝʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ.  

ɺʦʜʥʦʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʽ ʩʢʦʨʦʯʝʥʥʶ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. 
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Висновки. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʦʧʦʣʽʤʝʨʥʠʭ 

ʙʝʪʦʥʽʚ, ʢʨʦʩ-ʣʘʤʽʥʦʚʘʥʦʾ ʜʝʨʝʚʠʥʠ ʪʘ ʽʥʰʠʭ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. ʋ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʠʤ ʙʝʪʦʥʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʨʦʪʠʪʠ ʚʙʫʜʦʚʘʥʽ ʚʠʢʠʜʠ CO  ʙʽʣʴʰ ʥʽʞ ʫʜʚʽʯʽ. 

ɼʦʜʘʪʢʦʚʠʡ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 

ʪʘ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʻʜʥʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʫʯʘʩʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʽʰʝʥʴ ʬʦʨʤʫʻ ʦʩʥʦʚʫ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʪʘʣʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ 

ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʝʢʦʣʦʛʽʯʥʫ ʡ ʝʢʦʥʦʤʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʨʦʻʢʪʽʚ. 

 

Список використаних джерел 
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МЕТОДОЛОГІЯ СТАБІЛІЗАЦІЇ ВАПНЯКОВИХ СХИЛІВ В 

ІСТОРИЧНОМУ СЕРЕДОВИЩІ ПРИЧОРНОМОРСЬКОГО РЕГІОНУ ЗА 

УМОВ СИНЕРГЕТИЧНОГО ВПЛИВУ ТЕХНОГЕННИХ ТА ВОЄННИХ 

НАВАНТАЖЕНЬ 

ʉʪʝʣʴʤʘʭ ɸ.ʇ., ʩʪʫʜʝʥʪ 

 ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ʇʨʦʝʢʪʫʚʘʥʥʷ, ʟʚʝʜʝʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪʽʚ ʫ 

ʧʨʠʙʝʨʝʞʥʠʭ ʟʦʥʘʭ, ʙʘʣʦʯʥʠʭ ʩʠʩʪʝʤʘʭ ʪʘ ʥʘ ʫʟʚʦʟʘʭ ʇʽʚʥʽʯʥʦʛʦ ʇʨʠʯʦʨʥʦʤʦʨôʷ 

ʫʩʢʣʘʜʥʝʥʽ ʩʧʝʮʠʬʽʢʦʶ ʤʽʩʮʝʚʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. ʅʘʛʽʨʥʽ ʧʣʘʪʦ ʪʘ 

ʙʝʨʝʛʦʚʽ ʩʭʠʣʠ ʚ ʮʴʦʤʫ ʨʝʛʽʦʥʽ, ʷʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʷʢʦʛʦ ʻ ʤʽʩʪʦ ʆʜʝʩʘ, 

ʧʝʨʝʚʘʞʥʦ ʩʢʣʘʜʝʥʽ ʧʦʥʪʠʯʥʠʤʠ ʚʘʧʥʷʢʘʤʠ-ʯʝʨʝʧʘʰʥʠʢʘʤʠ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʧʦʨʠʩʪʽʩʪʶ, ʥʘʷʚʥʽʩʪʶ ʨʦʟʛʘʣʫʞʝʥʠʭ ʪʨʽʱʠʥ ʪʘ 

ʯʘʩʪʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʽʟ ʧʨʦʰʘʨʢʘʤʠ ʧʽʩʢʽʚ ʽ ʩʫʛʣʠʥʢʽʚ. ɯʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫʟʙʝʨʝʞʞʷ ʇʽʚʥʽʯʥʦʛʦ ʇʨʠʯʦʨʥʦʤʦʨôʷ, ʟʦʢʨʝʤʘ ʪʝʨʠʪʦʨʽʾ ʤ. ʆʜʝʩʠ, 

ʩʚʽʜʯʘʪʴ, ʱʦ ʜʦ 70ï85% ʩʭʠʣʽʚ ʩʬʦʨʤʦʚʘʥʽ ʩʣʘʙʦʟʮʝʤʝʥʪʦʚʘʥʠʤʠ ʧʦʥʪʠʯʥʠʤʠ 

ʚʘʧʥʷʢʘʤʠ-ʯʝʨʝʧʘʰʥʠʢʘʤʠ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʨʠʩʪʦʩʪʽ 0,35ï0,55 ʪʘ ʧʨʠʨʦʜʥʦʶ 

ʪʨʽʱʠʥʫʚʘʪʽʩʪʶ ʩʝʨʝʜʥʴʦʛʦ ʽ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ. ɿʘ ʜʘʥʠʤʠ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ 

ʚʠʰʫʢʫʚʘʥʴ, ʚʦʜʦʥʘʩʠʯʝʥʥʷ ʮʠʭ ʧʦʨʽʜ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʾʭ ʤʽʮʥʦʩʪʽ ʥʘ 

ʟʩʫʚ ʫ 2ï4 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʠʨʦʜʥʦ-ʩʫʭʠʤ ʩʪʘʥʦʤ. ɻʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʪʘʢʠʭ 

ʧʦʨʽʜ ʻ ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʤʽʥʠ ʚʦʣʦʛʽʩʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʩʪʨʽʤʢʝ ʟʥʠʞʝʥʥʷ 

ʤʽʮʥʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʨʘʟʽ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʦʛʦ ʚʦʜʦʥʘʩʠʯʝʥʥʷ ʤʘʩʠʚʫ [3, ʩ. 112].  

ɿʘ ʫʤʦʚ ʤʠʨʥʦʛʦ ʯʘʩʫ ʯʠʥʥʠʢʘʤʠ ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʨʝʣʴʻʬʫ ʚʠʩʪʫʧʘʣʠ 

ʩʪʘʪʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʱʽʣʴʥʦʾ ʟʘʙʫʜʦʚʠ ʪʘ ʭʨʦʥʽʯʥʽ ʧʨʦʮʝʩʠ ʧʨʠʨʦʜʥʦʛʦ 

ʧʽʜʪʦʧʣʝʥʥʷ. ʇʨʦʪʝ ʚ ʩʫʯʘʩʥʠʭ ʨʝʘʣʽʷʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʜʦʜʘʶʪʴʩʷ ʽʤʧʫʣʴʩʥʽ 

ʩʝʡʩʤʦʜʠʥʘʤʽʯʥʽ ʢʦʣʠʚʘʥʥʷ ʚʽʜ ʚʠʙʫʭʦʚʠʭ ʭʚʠʣʴ ʧʽʜ ʯʘʩ ʦʙʩʪʨʽʣʽʚ. ʎʽ ʫʜʘʨʥʽ ʭʚʠʣʽ 

ʧʨʦʭʦʜʷʪʴ ʢʨʽʟʴ ˇʨʫʥʪʦʚʫ ʪʦʚʱʫ ʽ ʨʫʡʥʫʶʪʴ ʩʪʨʫʢʪʫʨʥʽ ʟʚ'ʷʟʢʠ ʚ ʤʘʩʠʚʘʭ ʧʦʨʽʜ, 

ʷʢʽ ʯʝʨʝʟ ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʪʘ ʧʦʧʝʨʝʜʥʻ ʽʥʞʝʥʝʨʥʝ ʚʪʨʫʯʘʥʥʷ ʚʞʝ 

ʧʝʨʝʙʫʚʘʣʠ ʚ ʩʪʘʥʽ ʛʨʘʥʠʯʥʦʾ ʨʽʚʥʦʚʘʛʠ.  

ɼʦʜʘʪʢʦʚʠʤ ʫʩʢʣʘʜʥʶʶʯʠʤ ʬʘʢʪʦʨʦʤ ʩʪʘʻ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʘʩʧʝʢʪ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʧʽʜ ʯʘʩ ʚʽʡʥʠ, ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʨʽʟʢʠʤ ʧʦʜʦʨʦʞʯʘʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ, 

ʜʝʬʽʮʠʪʦʤ ʪʝʭʥʽʢʠ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷʤ ʣʦʛʽʩʪʠʢʠ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʫ 

ʧʦʪʨʝʙʫ ʫ ʚʠʚʯʝʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʜʝʬʦʨʤʘʮʽʡ, ʦʮʽʥʮʽ ʚʘʨʪʦʩʪʽ 

ʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʽʥʞʝʥʝʨʥʠʭ ʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ 

ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʧʨʠʙʝʨʝʞʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

Основна частина. ʄʝʭʘʥʽʟʤ ʨʦʟʚʠʪʢʫ ʟʩʫʚʥʠʭ ʪʘ ʦʙʚʘʣʴʥʠʭ ʷʚʠʱ ʥʘ 

ʤʦʜʝʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʨʝʣʴʻʬʫ, ʩʢʣʘʜʝʥʦʛʦ ʚʘʧʥʷʢʘʤʠ-ʯʝʨʝʧʘʰʥʠʢʘʤʠ, ʤʘʻ 

ʚʠʨʘʞʝʥʠʡ ʢʫʤʫʣʷʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ. ʆʮʽʥʢʘ ʩʪʽʡʢʦʩʪʽ ʩʭʠʣʽʚ ʫ ʜʘʥʠʭ ʫʤʦʚʘʭ ʤʦʞʝ 
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ʙʫʪʠ ʬʦʨʤʘʣʽʟʦʚʘʥʘ ʯʝʨʝʟ ʢʦʝʬʽʮʽʻʥʪ ʩʪʽʡʢʦʩʪʽ (Fs), ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫʪʨʠʤʫʶʯʠʭ ʪʘ ʟʩʫʚʥʠʭ ʩʠʣ. ɼʣʷ ʚʘʧʥʷʢʦʚʠʭ ʤʘʩʠʚʽʚ 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʢʨʠʪʠʯʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ Fs Ò 1,0, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʫ ʛʨʘʥʠʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʪʘ ʚʠʩʦʢʽʡ ʡʤʦʚʽʨʥʦʩʪʽ ʟʩʫʚʫ. ʇʨʠ 

ʚʦʜʦʥʘʩʠʯʝʥʥʽ ʪʘ ʜʠʥʘʤʽʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚʽʜ ʚʠʙʫʭʦʚʠʭ ʭʚʠʣʴ ʟʥʘʯʝʥʥʷ Fs 

ʤʦʞʝ ʟʥʠʞʫʚʘʪʠʩʷ ʥʘ 20ï40%, ʱʦ ʧʝʨʝʚʦʜʠʪʴ ʩʠʩʪʝʤʫ ʚ ʥʝʩʪʘʙʽʣʴʥʠʡ ʩʪʘʥ. 

ʋ ʪʝʦʨʝʪʠʯʥʦʤʫ ʚʠʤʽʨʽ ʧʨʦʮʝʩ ʜʝʛʨʘʜʘʮʽʾ ʫʪʨʠʤʫʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʨʝʣʴʻʬʫ ʥʘʡʯʘʩʪʽʰʝ ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʥʦʚʠʭ ʤʽʩʪʦʙʫʜʽʚʥʠʭ 

ʟʘʭʦʜʽʚ ʫ ʧʽʜʦʰʚʽ ʩʭʠʣʫ, ʪʘʢʠʭ ʷʢ ʨʦʟʰʠʨʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʫʟʚʦʟʽʚ ʯʠ 

ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʪʘʨʠʭ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʽʥʞʝʥʝʨʥʦʛʦ ʟʨʽʟʘʥʥʷ 

ˇʨʫʥʪʫ ʘʙʦ ʜʝʤʦʥʪʘʞʫ ʟʘʩʪʘʨʽʣʠʭ ʧʽʜʧʽʨʥʠʭ ʩʪʽʥ. ɹʫʜʴ-ʷʢʝ ʧʣʘʥʦʚʝ ʤʝʭʘʥʽʯʥʝ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʧʽʜʦʰʚʠ ʨʝʣʴʻʬʫ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʨʦʙʽʪ ʚʠʢʣʠʢʘʻ ʪʠʤʯʘʩʦʚʝ 

ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʩʠʣ ʪʘ ʧʝʨʝʨʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʫ ʚʘʧʥʷʢʦʚʽʡ ʧʦʨʦʜʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʽ ʡ ʧʦʭʠʣʽ ʪʨʽʱʠʥʠ ʚʽʜʨʠʚʫ, ʷʢʽ 

ʧʦʰʠʨʶʶʪʴʩʷ ʚʛʣʠʙ ʪʝʨʠʪʦʨʽʾ ʜʦ ʚʝʨʭʥʽʭ ʪʝʨʘʩ ʽ ʩʪʚʦʨʶʶʪʴ ʧʨʷʤʽ ʢʘʥʘʣʠ ʜʣʷ 

ʙʝʟʧʝʨʝʰʢʦʜʥʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʫʛʣʠʙ ˇʨʫʥʪʦʚʦʾ ʪʦʚʱʽ. 

ʅʘʩʪʫʧʥʠʤ ʨʫʡʥʽʚʥʠʤ ʝʪʘʧʦʤ ʩʪʘʻ ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʚʧʣʠʚ ʢʣʽʤʘʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ: ʥʘʜʣʠʰʢʦʚʠʭ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʟʣʠʚ, ʧʦʚʝʨʭʥʝʚʠʭ ʩʪʦʢʽʚ ʧʽʜ ʯʘʩ ʪʘʥʝʥʥʷ 

ʩʥʽʛʫ ʘʙʦ ʩʝʟʦʥʥʦʛʦ ʧʽʜʥʷʪʪʷ ʨʽʚʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ɺʦʜʘ, ʧʦʪʨʘʧʣʷʶʯʠ ʫ ʪʨʽʱʠʥʠ 

ʚʽʜʨʠʚʫ, ʬʽʣʴʪʨʫʻʪʴʩʷ ʢʨʽʟʴ ʧʦʨʠʩʪʠʡ ʨʘʢʫʰʥʷʢ ʽ ʜʦʩʷʛʘʻ ʥʠʞʯʠʭ ʛʦʨʠʟʦʥʪʽʚ 

ʤʝʦʪʠʯʥʠʭ ʛʣʠʥ [1, ʩ. 78]. ɺʘʧʥʷʢ ʚʪʨʘʯʘʻ ʤʽʮʥʽʩʪʴ ʥʘ ʟʩʫʚ, ʘ ʛʣʠʥʠʩʪʘ ʦʩʥʦʚʘ 

ʨʦʟʤʦʢʘʻ, ʨʦʟʙʫʭʘʻ ʽ ʚʪʨʘʯʘʻ ʟʯʽʧʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʬʦʨʤʫʶʯʠ ʘʢʪʠʚʥʫ ʧʣʘʩʪʠʯʥʫ 

ʧʦʚʝʨʭʥʶ ʢʦʚʟʘʥʥʷ. ʋ ʮʝʡ ʤʦʤʝʥʪ ʚʦʻʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʠʙʫʭʦʚʠʭ ʭʚʠʣʴ 

ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʪʨʠʛʝʨʘ: ʜʠʥʘʤʽʯʥʽ ʢʦʣʠʚʘʥʥʷ ʤʠʪʪʻʚʦ ʜʦʣʘʶʪʴ ʟʘʣʠʰʢʠ ʩʠʣ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ ʧʝʨʝʟʚʦʣʦʞʝʥʦʛʦ ʤʘʩʠʚʫ. ɼʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʠʙʫʭʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʬʦʨʤʫʶʪʴ ʢʦʨʦʪʢʦʯʘʩʥʽ ʽʤʧʫʣʴʩʥʽ ʧʨʠʩʢʦʨʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ 

ʤʘʩʠʚʫ, ʷʢʽ ʟʘ ʩʚʦʻʶ ʜʽʻʶ ʝʢʚʽʚʘʣʝʥʪʥʽ ʤʽʢʨʦʩʝʡʩʤʽʯʥʠʤ ʚʧʣʠʚʘʤ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʜʦ 0,1ï0,3 g. ʊʘʢʽ ʚʧʣʠʚʠ ʩʧʨʠʯʠʥʷʶʪʴ ʨʫʡʥʫʚʘʥʥʷ ʩʣʘʙʢʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʟʚôʷʟʢʽʚ ʫ 

ʪʨʽʱʠʥʫʚʘʪʠʭ ʚʘʧʥʷʢʘʭ ʽ ʧʨʠʩʢʦʨʶʶʪʴ ʨʦʟʚʠʪʦʢ ʧʦʚʝʨʭʦʥʴ ʢʦʚʟʘʥʥʷ. ʉʝʡʩʤʽʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʦʻʥʥʦʛʦ ʧʝʨʽʦʜʫ ʧʝʨʝʚʦʜʠʪʴ ʩʠʩʪʝʤʫ ʚ ʘʚʘʨʽʡʥʠʡ ʩʪʘʥ, ʯʝʨʝʟ ʱʦ 

ʯʘʩʪʠʥʘ ʤʘʩʠʚʫ ʙʽʣʷ ʙʨʦʚʢʠ ʩʭʠʣʫ ʪʘ ʬʫʥʜʘʤʝʥʪʠ ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘʛʦʨʽ ʽʩʪʦʨʠʯʥʠʭ 

ʙʫʜʽʚʝʣʴ ʦʧʠʥʷʶʪʴʩʷ ʧʽʜ ʟʘʛʨʦʟʦʶ ʨʘʧʪʦʚʦʛʦ ʦʙʚʘʣʫ. 

ʈʝʘʣʽʟʘʮʽʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ ʫ ʧʝʨʽʦʜ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʩʫʪʪʻʚʦ 

ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʢʦʰʪʦʨʠʩʥʦʾ ʚʘʨʪʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʽʥʞʝʥʝʨʥʦʛʦ 

ʟʘʭʠʩʪʫ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ, ʮʝʤʝʥʪ, ʤʝʪʘʣʦʧʨʦʢʘʪ ʜʣʷ ʧʘʣʴ ʪʘ 

ʘʥʢʝʨʽʚ ʚ ʫʤʦʚʘʭ ʣʦʛʽʩʪʠʯʥʠʭ ʜʝʬʽʮʠʪʽʚ. ʇʝʨʝʜ ʽʥʞʝʥʝʨʥʦʶ ʥʘʫʢʦʶ ʧʦʩʪʘʻ 

ʟʘʚʜʘʥʥʷ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʩʪʘʙʽʣʽʟʘʮʽʾ, ʷʢʽ ʙʫʜʫʪʴ ʥʝ ʣʠʰʝ ʪʝʭʥʽʯʥʦ ʥʘʜʽʡʥʠʤʠ, 

ʘʣʝ ʡ ʝʢʦʥʦʤʽʯʥʦ ʦʧʪʠʤʽʟʦʚʘʥʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʨʽʚʥʝʚʦʾ ʤʝʪʦʜʦʣʦʛʽʾ. ʇʝʨʰʠʡ 

ʨʽʚʝʥʴ ð ʮʝ ʥʝʚʽʜʢʣʘʜʥʽ ʨʷʪʫʚʘʣʴʥʽ ʨʦʙʦʪʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʪʝʨʤʽʥʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ 

ʚʽʜʚʝʜʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʩʪʦʢʽʚ ʯʝʨʝʟ ʪʠʤʯʘʩʦʚʽ ʧʝʨʝʭʦʧʣʶʶʯʽ ʢʘʥʘʣʠ ʘʙʦ ʣʦʪʢʠ 
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ʜʣʷ ʧʨʠʧʠʥʝʥʥʷ ʟʘʤʦʯʫʚʘʥʥʷ ˇʨʫʥʪʫ. ʇʘʨʘʣʝʣʴʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʪʠʤʯʘʩʦʚʝ 

ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʢʨʽʧʣʝʥʥʷ ʩʭʠʣʫ ʫʧʦʨʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʫ ʧʽʜʥʽʞʞʽ ʫʨʚʠʱʘ ʪʘ 

ʨʦʟʛʦʨʪʘʥʥʷ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦʜʝʟʠʯʥʠʭ 

ʤʘʷʢʽʚ ʪʘ ʜʘʪʯʠʢʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʜʠʥʘʤʽʢʠ ʜʝʬʦʨʤʘʮʽʡ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ [2, ʩ. 89]. 

ɼʨʫʛʠʡ ʨʽʚʝʥʴ ʧʝʨʝʜʙʘʯʘʻ ʢʘʧʽʪʘʣʴʥʝ ʫʢʨʽʧʣʝʥʥʷ ʨʝʣʴʻʬʫ ʪʘ ʨʝʚʽʪʘʣʽʟʘʮʽʶ 

ʧʦʰʢʦʜʞʝʥʦʛʦ ʩʭʠʣʫ ʥʘ ʦʩʥʦʚʽ ʥʦʚʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ. ʇʨʦʝʢʪ 

ʚʢʣʶʯʘʻ ʰʪʫʯʥʝ ʧʦʣʽʧʰʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʘʧʥʷʢʦʚʦʛʦ ʤʘʩʠʚʫ ʰʣʷʭʦʤ 

ʽʥ'ʻʢʪʫʚʘʥʥʷ ʪʨʽʱʠʥ ʮʝʤʝʥʪʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʘʙʦ ʧʦʣʽʤʝʨʥʠʤʠ ʩʤʦʣʘʤʠ ʧʽʜ ʪʠʩʢʦʤ 

ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʤʦʥʦʣʽʪʥʦʩʪʽ ʩʢʝʣʴʥʦʾ ʧʦʨʦʜʠ [4, ʩ. 201]. ʆʩʥʦʚʥʠʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʟʘʭʠʩʪʫ ʪʝʨʠʪʦʨʽʾ ʩʪʘʻ ʙʫʜʽʚʥʠʮʪʚʦ ʤʦʥʦʣʽʪʥʦʾ 

ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʧʽʜʧʽʨʥʦʾ ʩʪʽʥʠ ʥʘ ʛʣʠʙʦʢʽʡ ʧʘʣʴʦʚʽʡ ʦʩʥʦʚʽ, ʜʝ ʧʘʣʽ ʧʨʦʭʦʜʷʪʴ 

ʢʨʽʟʴ ʪʦʚʱʫ ʩʣʘʙʢʠʭ ˇʨʫʥʪʽʚ ʽʟ ʟʘʛʣʠʙʣʝʥʠʝʤ ʫ ʥʘʜʽʡʥʽ ʢʦʨʽʥʥʽ ʧʦʨʦʜʠ [3, ʩ. 145]. 

ɿ ʤʝʪʦʶ ʩʫʪʪʻʚʦʛʦ ʟʜʝʰʝʚʣʝʥʥʷ ʮʴʦʛʦ ʝʪʘʧʫ ʨʦʙʽʪ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ 

ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʧʨʦʬʽʣʶ ʩʧʦʨʫʜʠ ʰʣʷʭʦʤ ʧʨʦʝʢʪʫʚʘʥʥʷ ʷʨʫʩʥʦʾ (ʩʪʫʧʽʥʯʘʩʪʦʾ) ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ 

ʧʝʨʝʤʽʥʥʠʤ ʧʝʨʝʨʽʟʦʤ ʪʦʚʱʠʥʠ ʪʽʣʘ. ʈʦʟʨʘʭʫʥʢʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʨʫʩʥʠʭ ʧʽʜʧʽʨʥʠʭ ʩʪʽʥ ʪʘ ʢʦʤʙʽʥʦʚʘʥʠʭ ʘʥʢʝʨʥʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ 

ʟʥʠʟʠʪʠ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ 12ï20%, ʘ ʟʘʛʘʣʴʥʫ ʢʦʰʪʦʨʠʩʥʫ 

ʚʘʨʪʽʩʪʴ ʧʨʦʪʠʟʩʫʚʥʠʭ ʟʘʭʦʜʽʚ ð ʜʦ 18% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʤʦʥʦʣʽʪʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʙʝʪʦʥʫ ʪʘ ʩʢʦʨʦʯʝʥʥʷ 

ʛʣʠʙʠʥʠ ʧʘʣʴʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. ɼʦʜʘʪʢʦʚʠʤ ʤʝʪʦʜʦʤ ʬʽʥʘʥʩʦʚʦʾ ʦʧʪʠʤʽʟʘʮʽʾ 

ʚʠʩʪʫʧʘʻ ʽʥʪʝʛʨʘʮʽʷ ʧʽʜʧʽʨʥʦʾ ʩʪʽʥʠ ʽʟ ʩʠʩʪʝʤʦʶ ʙʘʛʘʪʦʷʨʫʩʥʠʭ ˇʨʫʥʪʦʚʠʭ ʘʥʢʝʨʽʚ 

ʘʙʦ ʤʽʢʨʦʧʘʣʴ, ʷʢʽ ʟʘʙʠʚʘʶʪʴʩʷ ʢʨʽʟʴ ʩʪʽʥʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʩʪʘʙʽʣʴʥʝ ʪʽʣʦ ʛʦʨʠ ʧʽʜ 

ʩʫʚʦʨʦ ʧʨʦʨʘʭʦʚʘʥʠʤ ʢʫʪʦʤ ʥʘʭʠʣʫ ʜʣʷ ʷʢʽʩʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʙʝʪʦʥʦʤ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʝʨʝʥʝʩʪʠ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʟʩʫʚʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʩʘʤ 

ʩʢʣʝʻʥʠʡ ʩʢʝʣʴʥʠʡ ʤʘʩʠʚ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʪʘ ʟʘʛʘʣʴʥʫ ʛʣʠʙʠʥʫ ʟʘʢʣʘʜʘʥʥʷ ʦʩʥʦʚʥʠʭ ʬʫʥʜʘʤʝʥʪʥʠʭ ʧʘʣʴ ʚʝʣʠʢʦʛʦ 

ʜʽʘʤʝʪʨʘ, ʱʦ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʚʘʨʪʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʽʥʽʤʽʟʫʻ ʦʙʩʷʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʝʬʽʮʠʪʥʦʾ ʙʫʨʦʚʦʾ ʩʧʝʮʪʝʭʥʽʢʠ. ʅʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʾ 

ʦʧʪʠʤʽʟʘʮʽʾ ʨʘʮʽʦʥʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʻ ʚʽʜʤʦʚʘ ʚʽʜ ʚʽʜʜʘʣʝʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʢʦʨʠʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʤʽʩʮʝʚʠʭ ʤʽʥʝʨʘʣʴʥʠʭ 

ʥʘʧʦʚʥʶʚʘʯʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ. ʇʨʠʛʦʪʫʚʘʥʥʷ 

ʽʥ'ʻʢʮʽʡʥʠʭ ʨʦʟʯʠʥʽʚ ʪʘ ʙʝʪʦʥʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʣʦʢʘʮʽʾ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʭʽʤʽʯʥʠʤʠ 

ʜʦʙʘʚʢʘʤʠ-ʧʣʘʩʪʠʬʽʢʘʪʦʨʘʤʠ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʝʮʝʧʪʫʨʫ ʩʫʤʽʰʝʡ, ʟʥʠʟʠʪʠ 

ʧʦʪʨʝʙʫ ʚ ʜʝʬʽʮʠʪʥʠʭ ʤʘʨʢʘʭ ʮʝʤʝʥʪʫ, ʥʽʚʝʣʶʚʘʪʠ ʚʠʩʦʢʽ ʣʦʛʽʩʪʠʯʥʽ ʚʠʪʨʘʪʠ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʝʢʦʥʦʤʽʯʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʧʨʦʝʢʪʫ ʙʝʟ ʚʪʨʘʪʠ ʡʦʛʦ ʧʨʦʪʠʟʩʫʚʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɸʥʘʣʽʟ ʧʨʘʢʪʠʯʥʠʭ ʨʝʘʣʽʟʘʮʽʡ ʧʨʦʪʠʟʩʫʚʥʠʭ ʟʘʭʦʜʽʚ ʥʘ ʜʽʣʷʥʢʘʭ ʘʥʘʣʦʛʽʯʥʦʾ 

ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ (ʫʟʙʝʨʝʞʞʷ ʆʜʝʩʴʢʦʾ ʪʘ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ) ʩʚʽʜʯʠʪʴ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʢʦʤʙʽʥʦʚʘʥʽ ʩʠʩʪʝʤʠ ñʧʽʜʧʽʨʥʘ ʩʪʽʥʘ + ʘʥʢʝʨʥʝ 
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ʢʨʽʧʣʝʥʥʷ + ʜʨʝʥʘʞò, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ ʩʭʠʣʫ ʥʘ 

25ï45% ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʪʘ ʩʪʫʧʝʥʷ ʟʚʦʣʦʞʝʥʥʷ ʤʘʩʠʚʫ.  

Висновки. ɽʬʝʢʪʠʚʥʠʡ ʟʘʭʠʩʪ ʽʩʪʦʨʠʯʥʦʾ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ ʪʘ ʣʽʢʚʽʜʘʮʽʷ 

ʘʚʘʨʽʡʥʠʭ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʢʣʘʜʥʠʭ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʧʨʠʙʝʨʝʞʥʠʭ 

ʟʦʥ ʇʽʚʥʽʯʥʦʛʦ ʇʨʠʯʦʨʥʦʤʦʨô ̫ʥʝ ʤʦʞʫʪʴ ʦʙʤʝʞʫʚʘʪʠʩʷ ʣʦʢʘʣʴʥʠʤʠ ʘʙʦ ʩʫʪʦ 

ʧʦʚʝʨʭʥʝʚʠʤʠ ʟʘʭʦʜʘʤʠ. ɹʫʜʴ-ʷʢʽ ʙʫʜʽʚʝʣʴʥʽ ʪʘ ʟʝʤʣʷʥʽ ʧʨʦʮʝʩʠ ʚ ʤʝʞʘʭ 

ʫʨʘʟʣʠʚʠʭ ʨʝʣʴʻʬʽʚ ʧʽʜ ʯʘʩ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʤʘʶʪʴ ʩʫʚʦʨʦ ʧʽʜʧʦʨʷʜʢʦʚʫʚʘʪʠʩʷ 

ʛʦʣʦʚʥʦʤʫ ʤʽʩʪʦʙʫʜʽʚʥʦʤʫ ʧʨʽʦʨʠʪʝʪʫ ð ʙʝʟʫʤʦʚʥʦʤʫ ʟʙʝʨʝʞʝʥʥʶ ʩʪʨʫʢʪʫʨʥʦʾ 

ʮʽʣʽʩʥʦʩʪʽ ʽʩʥʫʶʯʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʤʘʩʠʚʫ.  

ʊʝʭʥʽʯʥʠʡ ʪʘ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʜʦʚʦʜʠʪʴ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʤʝʪʦʜʽʚ ʛʝʦʤʝʪʨʠʯʥʦʾ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ (ʷʨʫʩʥʦʩʪʽ ʩʪʽʥ, ʘʥʢʝʨʥʦʛʦ 

ʢʨʽʧʣʝʥʥʷ ʪʘ ʣʦʢʘʣʴʥʦʛʦ ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʫʤʽʰʝʡ) ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʙʘʣʘʥʩʫ ʤʽʞ 

ʚʠʩʦʢʦʶ ʥʘʜʽʡʥʽʩʪʶ ʪʘ ʝʢʦʥʦʤʽʯʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ, ʩʫʪʪʻʚʦ ʟʥʠʟʠʚʰʠ ʚʘʨʪʽʩʪʴ 

ʨʦʙʽʪ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʩʫʯʘʩʥʠʤʠ 

ʧʽʜʭʦʜʘʤʠ ʛʝʦʪʝʭʥʽʯʥʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʭʠʣʽʚ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʤʝʪʦʜʽʚ 

ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʦʚʠʭ ʤʘʩʠʚʽʚ ʪʘ 

ʽʥʞʝʥʝʨʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ɺʩʽ ʧʨʦʝʢʪʥʽ ʨʽʰʝʥʥʷ ʧʦʚʠʥʥʽ ʧʨʠʡʤʘʪʠʩʷ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʧʦʟʠʪʠʚʥʦʛʦ ʚʠʩʥʦʚʢʫ ʟʘʛʘʣʴʥʦʾ ʜʝʨʞʘʚʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ 

ʷʢʦʾ ʻ ʜʝʪʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʧʦʢʨʦʢʦʚʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʝʛʣʘʤʝʥʪ ʚʠʢʦʥʘʥʥʷ 

ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ, ʱʦ ʛʘʨʘʥʪʫʻ ʧʦʚʥʫ ʙʝʟʧʝʢʫ ʜʣʷ ʩʫʤʽʞʥʠʭ ʧʘʤ'ʷʪʦʢ 

ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

Список використаних джерел 

1. ɿʝʣʽʥʩʴʢʠʡ ɯ. ʇ., ɻʫʙʘʨ ɺ. ɻ. ɿʩʫʚʠ ʧʨʠʙʝʨʝʞʥʦʾ ʟʦʥʠ ʇʽʚʥʽʯʥʦʛʦ 

ʇʨʠʯʦʨʥʦʤʦʨôʷ: ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʪʘ ʤʝʪʦʜʠ ʟʘʭʠʩʪʫ. ʆʜʝʩʘ: ɸʩʪʨʦʧʨʠʥʪ, 2012. 

240 ʩ. 

2. ʂʫʟʴʤʝʥʢʦ ʃ. ɺ., ɹʘʙʝʥʢʦ ʉ. ʄ. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʛʝʦʜʝʟʠʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʝʬʦʨʤʘʮʽʡ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʫ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚʘʭ. ʄʽʩʪʦʙʫʜʫʚʘʥʥʷ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ. 2018. ɺʠʧ. 67. ʉ. 85ï94. 

3. ɻʽʣʦʜʦ ʆ. ʖ. ʋʪʨʠʤʫʶʯʽ ʩʧʦʨʫʜʠ ʪʘ ʧʽʜʧʽʨʥʽ ʩʪʽʥʠ ʥʘ ʧʘʣʴʦʚʽʡ ʦʩʥʦʚʽ 

ʚ ʫʤʦʚʘʭ ʟʩʫʚʥʠʭ ʩʭʠʣʽʚ ʆʜʝʩʴʢʦʾ ʤʽʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ: ʥʘʚʯ. ʧʦʩʽʙ. ʆʜʝʩʘ: 

ʆɼɸɹɸ, 2017. 180 ʩ. 

4. ʗʢʫʰʝʚ ɼ. ɯ. ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʪʘ ʽʥ'ʻʢʪʫʚʘʥʥʷ 

ʧʦʨʠʩʪʠʭ ʚʘʧʥʷʢʦʚʠʭ ʧʦʨʽʜ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʽʩʪʦʨʠʯʥʠʭ ʘʨʝʘʣʘʭ. ɹʫʜʽʚʝʣʴʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ. 2019. ˉ 84. ʉ. 198ï205. 

 
 

 

 



35 

 

УДК 624.01 

 

СИНЕРГІЯ САМОРЕГУЛЬОВАНИХ ЗАЛІЗОБЕТОННИХ КОНСТРУКЦІЙ  

ʏʝʢʘʥʦʚʠʯ ʄ.ɻ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

 ʉʘʚʘʻʚʘ ɭ. ɸ., ʩʪʫʜʝʥʪʢʘ  

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  ʤ. ʍʝʨʩʦʥ 

 

Вступ. ʉʫʯʘʩʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʨʝʟʝʨʚ ʤʽʮʥʦʩʪʽ. 

ʇʽʜ ʯʘʩ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʙʘʣʦʢ ʽʟ ʞʦʨʩʪʢʠʤ ʟʯʝʧʣʝʥʥʷʤ 

ʙʝʪʦʥʫ ʪʘ ʘʨʤʘʪʫʨʥʦʾ ʩʪʘʣʽ ʜʝʬʦʨʤʘʮʽʾ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʚʘʞʘʶʪʴʩʷ ʦʜʥʘʢʦʚʠʤʠ. 

ʆʩʢʽʣʴʢʠ ʚʠʩʦʢʦʤʽʮʥʘ ʘʨʤʘʪʫʨʥʘ ʩʪʘʣʴ ʨʝʘʣʽʟʫʻ ʩʚʦʾ ʤʽʮʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘ 

ʜʝʬʦʨʤʘʮʽʡ, ʟʥʘʯʥʦ ʙʽʣʴʰʠʭ, ʥʽʞ ʫ ʙʝʪʦʥʫ, ʚʠʥʠʢʘʻ ʘʩʠʥʭʨʦʥʥʽʩʪʴ ʨʦʙʦʪʠ 

ʤʘʪʝʨʽʘʣʽʚ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʫ ʙʝʪʦʥʽ ʪʘ ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ 

ʤʽʮʥʦʩʪʽ ʪʨʘʜʠʮʽʡʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʝʟ ʨʝʛʫʣʶʚʘʥʥʷ [1, 2]. 

Основний текст. ʉʠʥʝʨʛʽʾ ʜʚʦʭ ʤʘʪʝʨʽʘʣʽʚ ð ʙʝʪʦʥʫ ʪʘ ʩʪʘʣʽ ð ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ ʰʣʷʭʦʤ ʨʝʛʫʣʶʚʘʥʥʷ, ʩʘʤʦʨʝʛʫʣʶʚʘʥʥʷ ʡ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ɸʚʪʦʨʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʝʦʙʭʽʜʥʫ ʫʤʦʚʫ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʤʽʮʥʦʩʪʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʧʨʦʷʚʫ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʧʦʨʫ ʙʝʪʦʥʫ ʪʘ ʩʪʘʣʽ ʚ ʟʘʣʽʟʦʙʝʪʦʥʽ ʧʽʜ ʯʘʩ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

[3, 4]. 

ʎʶ ʫʤʦʚʫ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦ: 

tbR = tsR 

 ʘʙʦ  

δbR +δm = δsR, 

 

 ʜʝ δm - ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʤʽʱʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʢʦʥʩʪʨʫʢʮʽʡ.  

 

ʈʦʟʛʣʷʥʝʤʦ ʦʜʥʦʨʘʟʦʚʝ ʩʪʘʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ. ʇʨʠ 

ʮʴʦʤʫ ʰʚʠʜʢʽʩʪʴ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʘʬʽʢʘʤʠ ʥʘ 

ʨʠʩ. 1, ʘ ʤʘʢʩʠʤʽʟʦʚʘʥʘ ʢʨʠʚʘ ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ð ʥʘ ʨʠʩ. 2. 

ɿʘʙʝʟʧʝʯʠʪʠ ʫʤʦʚʫ ʤʘʢʩʠʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ʤʦʞʣʠʚʦ ʰʣʷʭʦʤ ʨʝʛʫʣʶʚʘʥʥʷ 

ʟʫʩʠʣʣʷ ʦʙʪʠʩʢʫ ʙʘʣʢʠ (ʨʠʩ. 3). ʇʦʨʽʚʥʷʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʛʫʣʴʦʚʘʥʦ 

ʦʙʪʠʩʥʫʪʦʾ ʪʘ ʪʨʘʜʠʮʽʡʥʦʾ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʦʾ ʙʘʣʢʠ ʟʘ ʦʜʥʘʢʦʚʠʭ ʚʠʪʨʘʪ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4. 

ʅʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʙʘʣʢʠ ʧʦʜʘʥʦ ʛʨʘʬʽʯʥʦ ʥʘ 

ʨʠʩ. 4. 

ɺʠʩʦʢʘ ʤʽʮʥʽʩʪʴ ʨʝʛʫʣʴʦʚʘʥʦʾ ʟʘ ʦʧʪʠʤʘʣʴʥʠʤ ʨʝʞʠʤʦʤ ʙʘʣʢʠ ʧʦʷʩʥʶʻʪʴʩʷ 

ʚʽʜʩʫʪʥʽʩʪʶ ʪʨʽʱʠʥ ʚ ʥʽʡ ʘʞ ʜʦ ʤʦʤʝʥʪʫ ʨʫʡʥʫʚʘʥʥʷ ʙʘʣʢʠ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʽʮʥʽʩʪʴ ʪʘʢʦʾ ʙʘʣʢʠ ʧʝʨʝʚʠʱʫʻ ʤʽʮʥʽʩʪʴ ʪʨʘʜʠʮʽʡʥʦʾ 

ʙʽʣʴʰ ʥʽʞ ʫ 2,5 ʨʘʟʠ. ɺʦʜʥʦʯʘʩ ʞʦʨʩʪʢʽʩʪʴ ʨʝʛʫʣʴʦʚʘʥʦʾ ʙʘʣʢʠ ʻ ʫʪʨʠʯʽ ʚʠʱʦʶ. 

ɿʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʙʝʪʦʥ ʽ ʩʪʘʣʴ ʩʠʥʭʨʦʥʥʦ ʜʦʩʷʛʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʧʦʨʫ, ʱʦ ʚ ʩʫʢʫʧʥʦʩʪʽ 

ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ ʝʣʝʤʝʥʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ. ʋ 
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ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʰʚʠʜʢʽʩʪʴ ʜʝʬʦʨʤʫʚʘʥʥʷ ʩʪʘʣʽ ʚʠʧʝʨʝʜʞʘʻ ʰʚʠʜʢʽʩʪʴ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ ʟʘʚʜʷʢʠ ʨʝʛʫʣʶʚʘʥʥʶ.  

ʇʨʘʢʪʠʢʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ 

ʩʠʥʭʨʦʥʥʠʤ ʧʨʦʷʚʦʤ ʤʘʢʩʠʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜʪʚʝʨʜʠʣʘ ʥʘʚʝʜʝʥʽ 

ʚʠʱʝ ʪʝʦʨʝʪʠʯʥʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. 

 

 
 

ʈʠʩ. 1. ʉʠʥʭʨʦʥʽʟʘʮʽʷ 
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ʈʠʩ. 2. ʄʘʢʩʠʤʽʟʘʮʽʷ 

 

 

 
ʈʠʩ. 3. ɼʦʩʣʽʜʥʘ ʨʝʛʫʣʴʦʚʘʥʘ ʙʘʣʢʘ 



38 

 

 
ʈʠʩ. 4. ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʙʘʣʦʢ 

 

Висновки. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʠʥʝʨʛʽʾ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ 

ʟʘʣʽʟʦʙʝʪʦʥʫ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʤʦʤʝʥʪ ʧʨʦʷʚʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʧʦʨʫ ʙʝʪʦʥʫ ʟʙʽʛʘʚʩʷ 

ʟ ʤʦʤʝʥʪʦʤ ʧʨʦʷʚʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʧʦʨʫ ʩʪʘʣʽ. ʋ ʙʘʣʢʘʭ ʮʴʦʛʦ ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ 

ʟʘʚʜʷʢʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʶ ʟʫʩʠʣʣʷ ʦʙʪʠʩʢʫ. 

ʉʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʝʨʚʽʚ ʤʽʮʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʫ 

ʜʦʩʣʽʜʥʠʭ ʙʘʣʢʘʭ ʧʝʨʝʚʠʱʠʚ 2,5 ʨʘʟʠ. ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʙʘʣʦʢ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʪʠʭ ʩʘʤʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʷ, ʟʨʦʩʣʘ ʙʽʣʴʰ ʥʽʞ ʫ ʜʚʘ ʟ ʧʦʣʦʚʠʥʦʶ ʨʘʟʠ. 

ɺʦʜʥʦʯʘʩ ʜʝʬʦʨʤʘʮʽʾ ʧʨʦʛʠʥʫ ʨʝʛʫʣʴʦʚʘʥʦ ʦʙʪʠʩʥʫʪʠʭ ʙʘʣʦʢ ʙʫʣʠ ʤʘʡʞʝ ʫʪʨʠʯʽ 

ʤʝʥʰʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʙʘʣʢʘʤʠ. 
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Introduction. The concrete manufacturing process results in a significant carbon 

impact, contributing to a substantial portion of global emissions in structures such as 

buildings, bridges, roads, and tunnels. At the same time, although concrete is a strong 

and durable building material, its drawback is its susceptibility to microcracks, through 

which water and chlorine ions can penetrate the structure, leading to concrete 

degradation and reinforcement corrosion, creating an unacceptable level of 

structural risk.  

Self-healing concrete can be characterized by the concreteôs ability to repair its 

own cracks autogenously or autonomously. Such concrete combines durability with 

environmental sustainability, offsetting high carbon emissions during production as well 

as associated costs throughout its lifecycle. Self-healing concrete is not a new material 

in the construction industry, but recent advances in concrete research and technology 

provide a better understanding of its self-healing properties. This article examines the 

technologies for manufacturing self-healing concrete and their applications in the 

construction industry through a comprehensive review of the literature and available 

case studies. 

Main part. In 2006, Professor Henk Jonkers, a microbiologist at Delft University 

of Technology in the Netherlands, invented self-healing concrete (SHC). After 36 

months of testing, he discovered the ideal healing agent  special bacterial spores 

(Bacillus subtilis or similar) and capsules containing nutrients (calcium lactate).  

The pursuit of sustainability in the construction industry has led to innovative 

approaches that not only increase the durability of concrete but also aim to reduce 

carbon emissions. Several self-healing concrete technologies are specifically designed 

to address these aspects of self-healing and carbon reduction [1].  

A modern mechanism for concrete self-healing is çmicrobial-induced calcium 

carbonate precipitationè (MICCP), which is one of the low-toxicity methods for 

repairing cracks. Bio-mediated calcium carbonate (CaCO3) is formed as a result of a 

reaction between urease-producing bacteria, nutrients, and urea. Ureolytic bacteria 

combine with urea during the reaction process, converting into ammonium and 

carbonate ions, and the precipitation of CaCO3 is associated with the addition of 

calcium salt [2]. This is an innovative approach to the continuous repair of microcracks 

in concrete, improving its durability and, thus, reducing maintenance costs.  
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To reduce carbon emissions, MICCP uses bacteria that naturally precipitate 

calcite when activated by water entering cracks. Calcite precipitation not only heals 

cracks but can also absorb carbon dioxide during the formation of calcium carbonate. 

This biological process transforms concrete into a carbon sink, offsetting some of the 

carbon emissions associated with cement production. Additionally, it enhances the 

durability of the concrete and extends its service life, reducing the environmental impact 

of frequent repairs and replacements. 

Another modern technology for concrete self-healing involves the use of biogenic 

limestone. Biogenic limestone utilizes photosynthetic bacteria to produce limestone 

within the concrete matrix. Like MICCP, the bacteria can capture and convert CO2 into 

calcium carbonate, naturally healing cracks and strengthening the concrete. For the 

production of portland cement, limestone is typically extracted from quarries and then 

burned at high temperatures. This process releases significant amounts of carbon 

dioxide into the atmosphere. 

However, a recent study has shown that the use of biologically grown limestone  

formed through photosynthesis by certain species of calcareous microalgae, similar to 

the growth of coral reefs  could replace the need for mined limestone. This bio-grown 

limestone, cultivated by coccolithophores, is a clean, carbon-neutral alternative to 

traditional limestone. In other words, the amount of carbon dioxide released during 

production is equal to the amount absorbed by the microorganisms during 

photosynthesis. 

When combined with self-healing technologies, such as encapsulated polymers 

that release healing agents to repair cracks, the overall environmental footprint of 

concrete can be significantly reduced. Cementitious additives typically include materials 

that are byproducts of other industrial processes and require less energy to produce than 

cement. Reducing the amount of Portland cement in concrete significantly lowers CO2 

emissions [3]. Concrete strength can be improved by adding supplementary silica 

materials, such as silica dust, fumed silica, and others. However, replacing river sand 

can prevent the depletion of natural resources and also offers a solution for the disposal 

of copper slag. Currently, the disposal of copper slag itself is a major problem, as the 

production of one ton of copper results in 2.2 tons of slag. Copper slag and similar 

metal slags can be recycled in concrete [4]. 

Shape-memory polymers are innovative materials that respond to various stimuli 

 such as heat, electric and magnetic fields, water, or light  by changing their size, 

shape, stiffness, or deformability [5]. In a study published in the scientific journal 

Polymers, polyethylene terephthalate (PET) in the form of SHM hollow tubes and fibres 

is used to seal cracks in concrete. These devices are designed to generate a shrinkage-

restraining force that promotes crack closure. The shrinkage restraint force in the fibres 

was measured as a function of temperature and was found to exceed 35 MPa [5]. 

Tendons made from bundles of PET fibres are embedded in concrete beams, and when 

activated, they help reduce crack width by 80%.  
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Another class of devices, called knotted fibres, is manufactured using the same 

fibres and features knotted ends that act as anchor points when embedded directly into 

concrete. Upon activation, these devices completely close the cracks. In other cases, 

tubes are used to contain and hold prestressed kevlar fibres. Upon activation, the tubes 

compress and release the prestresses in the kevlar, which is transferred to the 

surrounding concrete, thereby closing the cracks. 

Kevlar fibres also provide significant reinforcement after activation. These 

devices have been shown to partially or completely close cracks up to 0.3 mm wide and 

achieve post-activation flexural strength comparable to that of traditionally reinforced 

and prestressed structural elements. Further research is needed to determine whether 

these polymers are capable of carbon sequestration, but it is known that incorporating 

recycled PET into fibre bundles and other composites makes the material more durable, 

accompanied by improved engineering properties and economic benefits. 

Conclusions. Self-healing concrete manufacturing technologies such as microbe-

induced calcium carbonate precipitation, the use of biogenic limestone, shape-memory 

polymers, encapsulation methods, hydration, and swelling agents have the potential to 

reduce carbon emissions while simultaneously increasing sustainability and durability. 
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УДК 624.01 

 

ДОСЛІІДЖЕННЯ ФРАГМЕНТІВ СТІН ВИГОТОВЛЕНИХ ЗА 

ТЕХНОЛОГІЄЮ 3D ДРУКУ 
ɼʝʤʯʠʥʘ ɹ.ɻ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ; ʅʫʨʤʘʥʦʚ ɸ.ʅ., ʘʩʧʽʨʘʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ʃʴʚʽʚ 

 

Вступ. ʈʦʟʚʠʪʦʢ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʙʫʜʽʚʝʣʴʥʽʡ ʽʥʜʫʩʪʨʽʾ ʚʽʜʢʨʠʚʘʻ 

ʰʠʨʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʥʠʞʝʥʥʷ 

ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʦʩʪʽ ʪʘ ʩʫʪʪʻʚʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʪʝʤʧʽʚ ʟʚʝʜʝʥʥʷ ʦʙ'ʻʢʪʽʚ. ʉʴʦʛʦʜʥʽ ʚ 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʘʢʪʠʚʥʦ ʨʦʟʛʣʷʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 3D-ʜʨʫʢʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʩʫʯʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʟʦʢʨʝʤʘ ʙʘʣʦʢ [1, 2], ʘʨʦʢ [3] ʪʘ ʢʫʧʦʣʽʚ [4]. ʊʘʢʦʞ ʦʜʥʠʤ ʽʟ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʴ ʻ ʢʦʥʮʝʧʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʨʫʢʦʚʘʥʠʭ ʥʘ 

ʙʫʜʽʚʝʣʴʥʦʤʫ 3D-ʧʨʠʥʪʝʨʽ ʙʝʪʦʥʥʠʭ ʥʝʩʫʯʠʭ ʩʪʽʥ ʦʜʥʦʯʘʩʥʦ ʷʢ ʽ ʥʝʟʥʽʤʥʦʾ 

ʦʧʘʣʫʙʢʠ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʧʦʚʥʝʥʥʷʤ ʾʭ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʣʝʛʢʠʤʠ 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʟʦʢʨʝʤʘ ʧʽʥʦʙʝʪʦʥʦʤ. ʇʨʦʪʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ 

ʢʦʤʙʽʥʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʨʝʘʣʴʥʫ ʧʨʘʢʪʠʢʫ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʾʭʥʴʦʾ  ʥʝʩʫʯʦʾ ʪʘ ʪʝʧʣʦʽʟʦʣʶʶʯʦʾ ʟʜʘʪʥʦʩʪʽ.  

Основний текст. ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʪʘ ʢʦʤʧʣʝʢʩʥʦ 

ʚʠʧʨʦʙʫʚʘʥʦ ʩʝʨʽʶ ʜʦʩʣʽʜʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʩʪʽʥ ʤʘʨʦʢ ʉ-1, ʉ-2 ʪʘ ʉ-3 ʚʠʩʦʪʦʶ 900 

ʤʤ (ʨʠʩ.1), ʰʠʨʠʥʦʶ 500 ʤʤ ʪʘ ʟʘʛʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʧʝʨʝʨʽʟʫ 450 ʤʤ.  

ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʟʨʘʟʢʽʚ ʚʢʣʶʯʘʣʘ:  

ʈʠʩ. 1. ʂʦʥʩʪʨʫʢʮʽʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʩʪʽʥ ʤʘʨʢʠ ʉ-1, 

1  ʝʢʩʪʨʫʟʽʷ (ʙʝʪʦʥʥʠʡ ʰʘʨ), 2  ʧʽʥʦʙʝʪʦʥʥʠʡ ʰʘʨ 
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¶ ɿʦʚʥʽʰʥʽ ʰʘʨʠ (ʥʝʩʫʯʽ ʪʘ ʥʝʟʥʽʤʥʘ ʦʧʘʣʫʙʢʘ): ʜʚʽ ʧʘʨʘʣʝʣʴʥʽ ʩʪʽʥʢʠ 

ʪʦʚʱʠʥʦʶ ʧʦ 50 ʤʤ, ʚʠʢʦʥʘʥʽ ʤʝʪʦʜʦʤ ʧʦʰʘʨʦʚʦʾ ʝʢʩʪʨʫʟʽʾ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ 

ʙʫʜʽʚʝʣʴʥʠʤ 3D-ʧʨʠʥʪʝʨʦʤ. 

¶ ɺʥʫʪʨʽʰʥʻ ʦʩʝʨʜʷ: ʰʘʨ ʤʦʥʦʣʽʪʥʦʛʦ ʧʽʥʦʙʝʪʦʥʫ ʪʦʚʱʠʥʦʶ 350 ʤʤ. 

ɼʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʽʥʦʙʝʪʦʥ ʪʨʴʦʭ ʤʘʨʦʢ ʟʘ ʛʫʩʪʠʥʦʶ, ʘ 

ʩʘʤʝ D150 , D200 ʪʘ D300.  

¶ ʂʦʥʩʪʨʫʢʪʠʚʥʝ ʘʨʤʫʚʘʥʥʷ: ʫ ʟʨʘʟʢʘʭ ʩʪʽʥ  ʤʽʞ ʝʢʩʪʨʫʜʦʚʘʥʠʤʠ 

ʰʘʨʘʤʠ ʚ ʧʨʦʮʝʩʽ ʜʨʫʢʫ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ  ʩʢʣʦʩʽʪʢʠ ʜʽʘʤʝʪʨʦʤ 

ʩʪʝʨʞʥʽʚ 3 ʤʤ (ʨʦʟʤʽʨ ʢʦʤʽʨʢʠ 50ʭ50 ʤʤ) ʽʟ ʢʨʦʢʦʤ 250 ʤʤ ʟʘ ʚʠʩʦʪʦʶ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʪʽʥʦʢ ʝʢʩʪʨʫʟʽʾ.  

ʆʢʨʝʤʦ ʧʨʦʚʦʜʠʣʠʩʷ ʚʠʧʨʦʙʫʚʘʥʥʷ  ʢʫʙʽʚ (ʤʘʨʢʠ ɹ-1 ʪʘ ɹ-2),  ʟ 

ʝʢʩʪʨʫʜʦʚʘʥʦʛʦ ʙʝʪʦʥʫ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ  ʤʽʮʥʦʩʪʽ  ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʢʫ 

ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʥʘʧʨʷʤʢʫ ʜʨʫʢʫ.  ɿʨʘʟʦʢ ʤʘʨʢʠ ɹ-1 ʥʘʚʘʥʪʘʞʫʚʘʚʩʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʩʦʧʣʘ ʧʨʠ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʪʨʫʟʽʾ, ʘ ʟʨʘʟʦʢ 

ʤʘʨʢʠ ɹ-2 - ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʩʦʧʣʘ. ʍʘʨʘʢʪʝʨ ʨʫʡʥʫʚʘʥʥʷ ʢʫʙʽʚ ʧʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʽʜʪʚʝʨʜʠʚ ʚʠʨʘʞʝʥʫ ʰʘʨʫʚʘʪʫ ʘʥʽʟʦʪʨʦʧʽʶ 

ʤʘʪʝʨʽʘʣʫ (ʪʘʙʣ.1). 

 

ʊʘʙʣʠʮʷ 1  ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʦʚʫʚʘʥʴ ʟʨʘʟʢʽʚ ʢʫʙʽʚ 
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ʉʪʘʪʠʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʩʪʽʥ ʥʘ ʦʩʴʦʚʠʡ ʩʪʠʩʢ ʚʠʢʦʥʫʚʘʣʠʩʷ ʥʘ 

ʩʧʝʮʽʘʣʴʥʽʡ ʜʦʩʣʽʜʥʽʡ ʫʩʪʘʥʦʚʮʽ (ʧʨʝʩʽ) ʟ ʬʽʢʩʘʮʽʻʶ ʜʝʬʦʨʤʘʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʜʠʢʘʪʦʨʽʚ ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʪʠʧʫ (ʨʠʩ.2). 

 

ʈʠʩ.2. ɺʠʧʨʦʙʫʚʘʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʩʪʽʥ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʽ ʟʥʘʯʝʥʥʷ ʨʫʡʥʽʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʩʪʽʥʦʢ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʷ 2  ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʦʚʫʚʘʥʴ ʟʨʘʟʢʽʚ ʩʪʽʥ 
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 ɺʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʨʦʙʦʪʠ ʩʪʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʩʪʽʥ ʥʘ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʧʦʣʽʛʦʥʽ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʾʭʥʴʦʾ ʦʩʢʦʣʢʦʚʦʾ ʩʪʽʡʢʦʩʪʽ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʩʭʝʤʦʶ ʽʤʽʪʘʮʽʾ ʧʽʜʨʠʚʫ ʛʨʘʥʘʪʠ ʥʘ ʚʽʜʩʪʘʥʽ 7 ʤ ʚʽʜ 

ʩʪʽʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʚʽʟʫʘʣʴʥʦʛʦ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʽʩʣʷ ʚʠʙʫʭʫ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʢʦʤʙʽʥʦʚʘʥʘ ʪʨʠʰʘʨʦʚʘ ʩʪʨʫʢʪʫʨʘ çʝʢʩʪʨʫʜʦʚʘʥʠʡ ʙʝʪʦʥ ï 

ʧʽʥʦʙʝʪʦʥ ï ʝʢʩʪʨʫʜʦʚʘʥʠʡ ʙʝʪʦʥè ʝʬʝʢʪʠʚʥʦ ʧʦʛʣʠʥʘʻ ʡ ʨʦʟʩʽʶʻ ʢʽʥʝʪʠʯʥʫ 

ʝʥʝʨʛʽʶ ʦʩʢʦʣʢʽʚ. ʅʘʩʢʨʽʟʥʠʭ ʧʨʦʙʠʪʴ ʘʙʦ ʢʨʠʪʠʯʥʠʭ ʩʢʦʣʽʚ ʪʠʣʴʥʦʾ ʩʪʦʨʦʥʠ 

ʟʘʬʽʢʩʦʚʘʥʦ ʥʝ ʙʫʣʦ (ʨʠʩ.3).   

  

ʈʠʩ.3. ʌʨʦʥʪʦʚʘ ʪʘ ʪʠʣʴʥʘ ʩʪʦʨʦʥʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʩʪʽʥʠ 

 

Висновки. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʠ ʚʠʩʦʢʫ ʢʦʥʩʪʨʫʢʪʠʚʥʫ 

ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʩʪʽʥʦʚʠʭ ʦʛʦʨʦʜʞʝʥʴ, ʟʚʝʜʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 3D-

ʜʨʫʢʫ. ʇʦʧʨʠ ʥʘʷʚʥʽʩʪʴ ʤʽʞʰʘʨʦʚʦʾ ʘʥʽʟʦʪʨʦʧʽʾ ʝʢʩʪʨʫʜʦʚʘʥʦʛʦ ʙʝʪʦʥʫ, ʽʥʪʝʛʨʘʮʽʷ 

ʟʦʚʥʽʰʥʽʭ ʥʘʜʨʫʢʦʚʘʥʠʭ ʩʪʽʥʦʢ ʽʟ ʣʝʛʢʠʤ ʧʽʥʦʙʝʪʦʥʥʠʤ ʷʜʨʦʤ ʜʦʟʚʦʣʷʻ 

ʩʧʨʠʡʤʘʪʠ ʟʥʘʯʥʽ ʩʪʘʪʠʯʥʽ ʩʪʠʩʢʘʶʯʽ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʜʦ 460ï490 ʢʅ). ʋʩʧʽʰʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʧʦʣʽʛʦʥʽ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʪʝʭʥʽʯʥʫ ʤʦʞʣʠʚʽʩʪʴ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʧʦʰʘʨʦʚʠʭ ʢʦʤʧʦʟʠʪʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʟʚʝʜʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʮʠʚʽʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ ʪʘʢʦʞ ʤʦʙʽʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʪʠʧʫ 

çʦʩʪʨʽʚʮʽ ʙʝʟʧʝʢʠè.  
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СИСТЕМНИЙ ПІДХІД ДО ВЛАШТУВАННЯ ГІДРОІЗОЛЯЦІЇ 

ПІДЗЕМНИХ КОНСТРУКЦІЙ БУДІВЕЛЬ І СПОРУД 
ʂʘʨʤʘʥʝʮʴ ʉ.ɺ., ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ʊʆɺ çʎɻɯʇè, ʤ. ʂʠʾʚ 

 
Вступ. ʇʽʜʟʝʤʥʽ ʯʘʩʪʠʥʠ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ð ʬʫʥʜʘʤʝʥʪʠ, ʧʽʜʧʽʨʥʽ ʩʪʽʥʠ, 

ʧʘʨʢʽʥʛʠ, ʨʝʟʝʨʚʫʘʨʠ, ʥʘʩʦʩʥʽ ʩʪʘʥʮʽʾ ð ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ 
ʚʧʣʠʚʫ ˇʨʫʥʪʦʚʠʭ ʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʽ ʾʭʥʷ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʶ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʦʛʦ ʟʘʭʠʩʪʫ [1; 2]. ʇʦʨʫʰʝʥʥʷ 
ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ, ʢʦʨʦʟʽʾ ʘʨʤʘʪʫʨʠ, ʨʫʡʥʫʚʘʥʥʷ 
ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʙʝʪʦʥʫ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʱʦ 
ʧʦʚôʷʟʘʥʽ ʟʽ ʩʢʣʘʜʥʽʩʪʶ ʜʦʩʪʫʧʫ ʜʦ ʧʽʜʟʝʤʥʠʭ ʯʘʩʪʠʥ ʢʦʥʩʪʨʫʢʮʽʡ [3; 4, ʩ. 482ï
490]. 

ɸʥʘʣʽʟ ʧʨʘʢʪʠʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʢʘʟʫʻ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʜʝʬʝʢʪʽʚ ʚʠʥʠʢʘʻ 
ʥʝ ʯʝʨʝʟ ʚʣʘʩʪʠʚʦʩʪʽ ʦʢʨʝʤʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʧʽʜʭʦʜʫ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʻʜʠʥʦʛʦ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʢʦʥʪʫʨʫ ʟʘʭʠʩʪʫ [1]. 
ʅʘʡʚʨʘʟʣʠʚʽʰʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʨʦʙʦʯʽ ʪʘ ʜʝʬʦʨʤʘʮʽʡʥʽ ʰʚʠ, ʚʫʟʣʠ ʧʨʦʭʦʜʞʝʥʥʷ 
ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ, ʦʪʚʦʨʠ ʚʽʜ ʩʪʷʞʦʢ ʦʧʘʣʫʙʢʠ ʽ ʟʦʥʠ ʤʦʞʣʠʚʦʛʦ 
ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ð ʩʘʤʝ ʪʫʪ ʥʘʡʯʘʩʪʽʰʝ ʬʦʨʤʫʶʪʴʩʷ ʣʦʢʘʣʴʥʽ ʰʣʷʭʠ ʬʽʣʴʪʨʘʮʽʾ 
[1, ʨʦʟʜ. 11ï12; 5]. 

ʈʦʙʦʪʘ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʫʟʘʛʘʣʴʥʝʥʥʽ ʧʦʣʦʞʝʥʴ ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ 
ʜʦʢʫʤʝʥʪʽʚ ʟ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʧʽʜʟʝʤʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 
ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʜʦ ʙʝʪʦʥʥʠʭ ʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ 
ʜʦʩʚʽʜʫ ʫʣʘʰʪʫʚʘʥʥʷ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

Основна частина. ʉʪʨʫʢʪʫʨʥʘ ʛʽʜʨʦʽʟʦʣʷʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʧʦʙʫʜʦʚʫ 
ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʟʘʭʠʩʪʫ, ʫ ʷʢʦʤʫ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ ʪʘ 
ʬʦʨʤʫʶʪʴ ʻʜʠʥʠʡ ʟʘʭʠʩʥʠʡ ʢʦʥʪʫʨʫ, ʦʙʤʝʞʫʶʯʠ ʧʦʰʠʨʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʨʦʪʽʢʘʥʴ 
ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ ʩʧʦʨʫʜʠ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʩʪʨʦʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 
(ʨʠʩ. 1) [1, ʨʦʟʜ. 7]. 

 
ʈʠʩ. 1. ɺʣʘʰʪʫʚʘʥʥʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʤʙʨʘʥʠ Cemtobent CS Plus 

ʆʩʥʦʚʦʶ ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʾ ʧʽʜʟʝʤʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʷʢʽʩʥʦ 
ʚʠʢʦʥʘʥʠʡ ʙʝʪʦʥ: ʱʽʣʴʥʽʩʪʴ ʫʢʣʘʜʘʥʥʷ, ʜʦʪʨʠʤʘʥʥʷ ʚʦʜʦʮʝʤʝʥʪʥʦʛʦ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʘ ʨʝʞʠʤʽʚ ʚʠʪʨʠʤʫʚʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ 
ʧʨʦʥʠʢʥʽʩʪʴ [5; 4, ʩ. 255ï264]. ʆʜʥʘʢ ʥʘʚʽʪʴ ʙʝʟʜʦʛʘʥʥʦ ʚʠʢʦʥʘʥʘ ʩʧʦʨʫʜʘ ʥʝ 
ʟʘʙʝʟʧʝʯʫʻ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʫ ʤʽʩʮʷʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʰʚʽʚ, ʧʨʦʭʦʜʞʝʥʥʷ 
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ʽʥʞʝʥʝʨʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʽ ʟʦʥ ʧʦʪʝʥʮʽʡʥʦʛʦ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ð ʜʣʷ ʥʠʭ 
ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʩʪʨʫʢʪʫʨʥʽ ʨʽʰʝʥʥʷ. 

ʇʝʨʰʠʡ ʨʽʚʝʥʴ ʩʪʨʫʢʪʫʨʥʦʾ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʬʦʨʤʫʶʪʴ ʧʦʣʽʤʝʨʥʽ ʢʦʤʧʦʟʠʪʥʽ 
ʤʝʤʙʨʘʥʠ ʟ ʢʦʥʪʘʢʪʥʠʤ ʟʯʝʧʣʝʥʥʷʤ ʟ ʙʝʪʦʥʦʤ, ʷʢʽ ʤʦʥʪʫʶʪʴʩʷ ʚ ʦʧʘʣʫʙʢʫ ʜʦ 
ʧʦʯʘʪʢʫ ʙʝʪʦʥʫʚʘʥʥʷ. ʋ ʧʨʦʮʝʩʽ ʪʚʝʨʜʥʝʥʥʷ ʙʝʪʦʥ ʧʨʦʥʠʢʘʻ ʫ ʩʧʝʮʽʘʣʴʥʠʡ 
ʘʜʛʝʟʠʚʥʠʡ ʰʘʨ, ʫʪʚʦʨʶʶʯʠ ʤʝʭʘʥʽʯʥʝ ʟʯʝʧʣʝʥʥʷ, ʱʦ ʦʙʤʝʞʫʻ ʙʦʢʦʚʫ ʤʽʛʨʘʮʽʶ 
ʚʦʜʠ ʤʽʞ ʤʝʤʙʨʘʥʦʶ ʪʘ ʙʝʪʦʥʦʤ ʫ ʨʘʟʽ ʧʦʰʢʦʜʞʝʥʥʷ (ʨʠʩ. 2). ʎʝ ʟʥʠʞʫʻ ʨʠʟʠʢ 
ʧʦʰʠʨʝʥʥʷ ʚʠʪʦʢʫ ʧʽʜ ʯʘʩ ʟʚʦʨʦʪʥʦʛʦ ʟʘʩʠʧʘʥʥʷ ʯʠ ʝʢʩʧʣʫʘʪʘʮʽʾ [1, ʨʦʟʜ. 7]. 

 
ʈʠʩ. 2. ʋʣʘʰʪʫʚʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʾ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʟ ʧʦʣʽʤʝʨʥʦʶ ʤʝʤʙʨʘʥʦʶ 

DualProof 

ʇʦʨʷʜ ʽʟ ʤʝʤʙʨʘʥʘʤʠ ʢʦʥʪʘʢʪʥʦʛʦ ʟʯʝʧʣʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʢʪʠʚʥʽ 
ʩʘʤʦʛʝʨʤʝʪʠʟʫʶʯʽ ʤʘʪʝʨʽʘʣʠ ʪʠʧʫ BPA-SilverSeal. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʪʘʢʠʭ ʨʽʰʝʥʴ 
ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʜʘʪʥʦʩʪʽ ʛʝʨʤʝʪʠʟʫʚʘʪʠ ʣʦʢʘʣʴʥʽ ʜʝʬʝʢʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠ ʢʦʥʪʘʢʪʽ ʟ 
ʚʦʣʦʛʦʶ. 

ʆʢʨʝʤʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʩʪʨʫʢʪʫʨʥʦʾ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʻ ʙʝʥʪʦʥʽʪʦʚʽ 
ʢʦʤʧʦʟʠʪʥʽ ʤʝʤʙʨʘʥʠ ʪʠʧʫ BPA-Cemtobent CS Plus, ʱʦ ʧʦʻʜʥʫʶʪʴ ʬʣʽʩʦʚʠʡ ʰʘʨ 
ʜʣʷ ʟʯʝʧʣʝʥʥʷ ʟ ʙʝʪʦʥʦʤ, ʘʢʪʠʚʥʠʡ ʤʽʥʝʨʘʣʴʥʠʡ ʢʦʥʪʫʨ ʥʘ ʦʩʥʦʚʽ ʽʥʢʘʧʩʫʣʴʦʚʘʥʦʾ 
ʙʝʥʪʦʥʽʪʦʚʦʾ ʛʣʠʥʠ ʤʽʞ ʜʚʦʤʘ ʰʘʨʘʤʠ ʪʨʠʚʠʤʽʨʥʦʛʦ ʛʝʦʪʝʢʩʪʠʣʶ ʪʘ ɽʇɼʄ-
ʤʝʤʙʨʘʥʫ. ʇʨʠ ʢʦʥʪʘʢʪʽ ʟ ʚʦʜʦʶ ʙʝʥʪʦʥʽʪ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʦʙôʻʤʽ ʪʘ ʧʝʨʝʢʨʠʚʘʻ 
ʧʦʪʝʥʮʽʡʥʽ ʢʘʥʘʣʠ ʬʽʣʴʪʨʘʮʽʾ; ʪʘʢʠʡ ʟʘʭʠʩʪ ʟʙʝʨʽʛʘʻ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʥʝ ʜʦʧʫʩʢʘʻ 
ʧʨʦʨʦʩʪʘʥʥʷ ʢʦʨʝʥʽʚ ʨʦʩʣʠʥ [1, ʨʦʟʜ. 7]. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʦʩʥʦʚʥʦʛʦ ʙʘʨôʻʨʫ ʥʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ 
ʨʦʙʦʯʽ ʰʚʠ. ʇʨʽʦʨʠʪʝʪʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʾʭ ʛʝʨʤʝʪʠʟʘʮʽʾ ʻ ʝʣʝʤʝʥʪʠ ʪʠʧʫ BPA-
Cemflex ð ʤʝʪʘʣʝʚʘ ʧʣʘʩʪʠʥʘ ʟ ʘʢʪʠʚʥʠʤ ʤʽʥʝʨʘʣʴʥʠʤ ʧʦʢʨʠʪʪʷʤ, ʱʦ ʧʨʠ 
ʢʦʥʪʘʢʪʽ ʟ ʚʦʣʦʛʦʶ ʜʦʜʘʪʢʦʚʦ ʫʱʽʣʴʥʶʻ ʟʦʥʫ ʰʚʘ. ʄʝʪʘʣʝʚʘ ʦʩʥʦʚʘ ʟʙʝʨʽʛʘʻ 
ʛʝʦʤʝʪʨʽʶ ʝʣʝʤʝʥʪʘ ʧʽʜ ʯʘʩ ʙʝʪʦʥʫʚʘʥʥʷ, ʘ ʽʥʪʝʛʨʘʮʽʷ ʫ ʪʽʣʦ ʙʝʪʦʥʫ ʟʘʙʝʟʧʝʯʫʻ 
ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʩʧʽʚʤʽʨʥʫ ʟ ʨʝʩʫʨʩʦʤ ʩʘʤʦʾ ʩʧʦʨʫʜʠ (ʨʠʩ. 3) [1]. 

 
ʈʠʩ. 3. ɻʽʜʨʦʽʟʦʣʷʮʽʷ ʭʦʣʦʜʥʠʭ ʩʪʠʢʽʚ ʙʝʪʦʥʫʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ Cemflex VB 
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ʗʢʱʦ ʚʩʪʘʥʦʚʣʝʥʥʷ BPA-Cemflex ʥʝ ʧʝʨʝʜʙʘʯʝʥʝ ʘʙʦ ʪʝʭʥʽʯʥʦ ʥʝʤʦʞʣʠʚʝ, 
ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ ʨʦʙʦʯʠʭ ʰʚʽʚ ʽ ʚʫʟʣʽʚ ʧʨʦʭʦʜʞʝʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡ ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʛʽʜʨʦʬʽʣʴʥʠʡ ʧʨʦʬʽʣʴ ʪʠʧʫ BPA-Cemswell (ʨʠʩ. 4).  

 
ʈʠʩ. 4. ɻʽʜʨʦʽʟʦʣʷʮʽʷ ʭʦʣʦʜʥʠʭ ʩʪʠʢʽʚ ʙʝʪʦʥʫʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ CEMswell 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʧʨʦʬʽʣʶ Cemswell ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʙʽʣʴʰʝʥʥʽ ʦʙôʻʤʫ 
ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʢʦʥʪʘʢʪʽ ʟ ʚʦʣʦʛʦʶ, ʱʦ ʢʦʤʧʝʥʩʫʻ ʣʦʢʘʣʴʥʽ ʧʦʨʦʞʥʠʥʠ ʪʘ 
ʤʽʢʨʦʜʝʬʝʢʪʠ. ʎʝʡ ʞʝ ʪʠʧ ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʛʝʨʤʝʪʠʟʘʮʽʾ ʦʪʚʦʨʽʚ ʚʽʜ 
ʩʪʷʞʦʢ ʦʧʘʣʫʙʢʠ ð ʪʠʧʦʚʦʛʦ ʜʞʝʨʝʣʘ ʪʦʯʢʦʚʠʭ ʚʠʪʦʢʽʚ (ʨʠʩ. 5) [1, ʨʦʟʜ. 12]. 

 
ʈʠʩ. 5. ɻʝʨʤʝʪʠʟʘʮʽʷ ʤʦʥʪʘʞʥʠʭ ʦʪʚʦʨʽʚ ʚʽʜ ʰʧʠʣʴʦʢ ʦʧʘʣʫʙʢʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

CEMswell 

ɼʝʬʦʨʤʘʮʽʡʥʽ ʰʚʠ ʧʦʪʨʝʙʫʶʪʴ ʦʢʨʝʤʠʭ ʨʽʰʝʥʴ, ʦʩʢʽʣʴʢʠ ʫ ʧʨʦʮʝʩʽ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʦʥʠ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʧʦʚʪʦʨʶʚʘʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ 
ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʫ ʪʘʢʠʭ ʟʦʥʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʝʣʘʩʪʠʯʥʽ ʧʦʣʽʤʝʨʥʽ ʛʽʜʨʦʰʧʦʥʢʠ ð 
ʚʥʫʪʨʽʰʥʽ ʪʘ ʟʦʚʥʽʰʥʽ, ʷʢʽ ʽʥʪʝʛʨʫʶʪʴʩʷ ʫ ʪʽʣʦ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ʯʘʩ ʙʝʪʦʥʫʚʘʥʥʷ 
ʘʙʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ (ʨʠʩ. 6). ʋʟʛʦʜʞʝʥʥʷ ʛʽʜʨʦʰʧʦʥʦʢ ʽʟ 
ʤʝʤʙʨʘʥʥʦʶ ʛʽʜʨʦʽʟʦʣʷʮʽʻʶ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʢʦʥʪʫʨʫ ʫ ʥʘʡʚʨʘʟʣʠʚʽʰʠʭ 
ʜʽʣʷʥʢʘʭ [1, ʨʦʟʜ. 11]. 

 
ʈʠʩ. 6. ʋʣʘʰʪʫʚʘʥʥʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʰʚʘ 
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ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʦʩʪʽ 

ʢʦʥʩʪʨʫʢʮʽʾ. ʃʦʢʘʣʴʥʽ ʜʝʬʝʢʪʠ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʥʘʩʣʽʜʦʢ 

ʥʝʨʽʚʥʦʤʽʨʥʦʾ ʦʩʘʜʢʠ, ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʯʠ ʩʪʘʨʽʥʥʷ ʤʘʪʝʨʽʘʣʽʚ [4, ʩ. 

612ï620; 3]. ɼʣʷ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʫʩʢʣʘʜʥʝʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦʮʽʣʴʥʦ ʧʝʨʝʜʙʘʯʘʪʠ 

ʨʝʟʝʨʚʥʠʡ ʽʥôʻʢʮʽʡʥʠʡ ʢʦʥʪʫʨ ʪʠʧʫ BPA-Predimax: ʽʥôʻʢʮʽʡʥʽ ʰʣʘʥʛʠ 

ʟʘʢʣʘʜʘʶʪʴʩʷ ʫ ʢʦʥʩʪʨʫʢʮʽʶ ʥʘ ʝʪʘʧʽ ʙʝʪʦʥʫʚʘʥʥʷ ʽ ʫ ʨʘʟʽ ʧʨʦʪʽʢʘʥʴ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʽʥôʻʢʪʫʚʘʥʥʷ ʛʝʨʤʝʪʠʟʫʶʯʠʭ ʩʢʣʘʜʽʚ (CarboPur WX ʘʙʦ 

CarboCrackSeal H+, ʚʠʨʦʙʥʠʮʪʚʘ Minova), ʙʝʟ ʨʦʟʢʨʠʪʪʷ ʢʦʥʩʪʨʫʢʮʽʾ [1]. 

Висновки. ɽʬʝʢʪʠʚʥʽʩʪʴ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʧʽʜʟʝʤʥʠʭ ʯʘʩʪʠʥ ʩʧʦʨʫʜ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʦʢʨʝʤʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʡ ʙʝʟʧʝʨʝʨʚʥʽʩʪʶ 

ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʦʛʦ ʢʦʥʪʫʨʫ ʪʘ ʫʟʛʦʜʞʝʥʦʶ ʨʦʙʦʪʦʶ ʚʩʽʭ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ. 

ʅʘʡʚʨʘʟʣʠʚʽʰʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʨʦʙʦʯʽ ʡ ʜʝʬʦʨʤʘʮʽʡʥʽ ʰʚʠ, ʚʫʟʣʠ ʧʨʦʭʦʜʞʝʥʥʷ 

ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʦʪʚʦʨʠ ʚʽʜ ʩʪʷʞʦʢ ʦʧʘʣʫʙʢʠ ð ʾʭ ʛʝʨʤʝʪʠʟʘʮʽʷ ʧʦʪʨʝʙʫʻ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʰʦʚʥʠʭ ʪʘ ʫʱʽʣʴʥʶʚʘʣʴʥʠʭ ʨʽʰʝʥʴ. ɹʘʛʘʪʦʨʽʚʥʝʚʽ ʩʪʨʫʢʪʫʨʥʽ 

ʩʠʩʪʝʤʠ, ʫ ʷʢʠʭ ʤʝʤʙʨʘʥʥʽ, ʘʢʪʠʚʥʽ, ʰʦʚʥʽ ʡ ʣʦʢʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ 

ʦʜʥʦʛʦ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʠʡ ʟʘʭʠʩʪ ʥʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʣʦʢʘʣʴʥʠʭ ʜʝʬʝʢʪʽʚ 

ʚʠʢʦʥʘʥʥʷ, ʘ ʧʝʨʝʜʙʘʯʝʥʥʷ ʨʝʟʝʨʚʥʦʛʦ ʽʥôʻʢʮʽʡʥʦʛʦ ʢʦʥʪʫʨʫ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ 

ʣʦʢʘʣʴʥʝ ʫʩʫʥʝʥʥʷ ʧʨʦʪʽʢʘʥʴ ʙʝʟ ʨʦʟʢʨʠʪʪʷ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʩʫʪʪʻʚʦ ʧʦʜʦʚʞʫʻ ʪʝʨʤʽʥ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ВИКОРИСТАННЯ ІНТЕЛЕКТУАЛЬНИХ ТРАНСПОРТНИХ СИСТЕМ 

ДЛЯ ОПТИМІЗАЦІЇ ЛОГІСТИКИ БУДІВЕЛЬНОГО ВИРОБНИЦТВА 
ʂʦʟʘʯʝʥʢʦ ɭ.ʄ., ʘʩʠʩʪʝʥʪ  

ʂʦʧʽʡʢʘ ʆ.ʆ., ʘʩʠʩʪʝʥʪ  

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ 

 

Вступ. ʉʫʯʘʩʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʘʢʪʠʚʥʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. ɿʨʦʩʪʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʻʢʪʽʚ, 

ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʨʦʙʽʪ ʽ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʜʦ ʾʭ ʷʢʦʩʪʽ ʪʘ ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ 

ʧʦʪʨʝʙʫʶʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʣʦʛʽʩʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʃʦʛʽʩʪʠʢʘ ʫ 

ʙʫʜʽʚʝʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʦʭʦʧʣʶʻ ʦʨʛʘʥʽʟʘʮʽʶ ʧʦʩʪʘʯʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ, 

ʫʧʨʘʚʣʽʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʧʦʪʦʢʘʤʠ ʪʘ ʢʦʦʨʜʠʥʘʮʽʶ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʫʩʽʤʘ 

ʫʯʘʩʥʠʢʘʤʠ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʅʝʜʦʩʢʦʥʘʣʽʩʪʴ ʣʦʛʽʩʪʠʯʥʠʭ ʩʭʝʤ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʝʨʝʚʠʪʨʘʪ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʪʨʠʤʦʢ ʫ ʚʠʢʦʥʘʥʥʽ ʨʦʙʽʪ, 

ʧʨʦʩʪʦʾʚ ʪʝʭʥʽʢʠ, ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʠʪʨʘʪ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ (ɯʊʉ), ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʪʘ 

ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ ʤʦʥʽʪʦʨʠʥʛʫ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʝʨʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʫʶʪʴ ʪʦʯʥʽʩʪʴ ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʝʚʝʟʝʥʴ ʽ ʜʦʟʚʦʣʷʶʪʴ 

ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ ʣʦʛʽʩʪʠʯʥʠʤʠ ʧʦʪʦʢʘʤʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ɯʥʪʝʛʨʘʮʽʷ ɯʊʉ ʫ ʣʦʛʽʩʪʠʢʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ 

ʪʝʥʜʝʥʮʽʷʤ ʨʦʟʚʠʪʢʫ ʢʦʥʮʝʧʮʽʾ çɯʥʜʫʩʪʨʽʷ 4.0è ʪʘ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʩʠʩʪʝʤ ʥʘʚʽʛʘʮʽʾ, ʪʝʭʥʦʣʦʛʽʡ GPS-

ʤʦʥʽʪʦʨʠʥʛʫ, ʩʝʥʩʦʨʥʠʭ ʤʝʨʝʞ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʣʘʪʬʦʨʤ ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʾ ʪʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ ʤʘʨʰʨʫʪʽʚ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, 

ʩʢʦʨʦʯʝʥʥʶ ʚʠʪʨʘʪ ʧʘʣʴʥʦʛʦ, ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʫʜʽʚʝʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ [1-3]. 

Основний текст. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ (ɯʊʉ) ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʩʫʢʫʧʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ, ʧʨʦʛʨʘʤʥʠʭ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʦʛʽʩʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʚʝʟʝʥʴ ʫ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʋ ʩʬʝʨʽ ʙʫʜʽʚʥʠʮʪʚʘ ɯʊʉ ʚʠʩʪʫʧʘʶʪʴ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʣʦʛʽʩʪʠʢʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʽʜʚʠʱʝʥʥʷ ʢʝʨʦʚʘʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʧʦʪʦʢʘʤʠ, ʧʨʦʟʦʨʽʩʪʴ ʧʨʦʮʝʩʽʚ ʧʦʩʪʘʯʘʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʣʶʜʩʴʢʦʛʦ 

ʬʘʢʪʦʨʘ ʥʘ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 
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ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ɯʊʉ ʫ ʣʦʛʽʩʪʠʯʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʫʜʽʚʥʠʮʪʚʘ ʮʝ 

ʤʦʥʽʪʦʨʠʥʛ ʽ ʢʝʨʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʬʝʨ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʊʉ ʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʨʦʙʦʪʠ ʘʚʪʦʧʘʨʢʫ.  

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʟʤʝʥʰʫʶʪʴʩʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʪʘ ʩʢʦʨʦʯʫʶʪʴʩʷ ʥʝʧʨʦʜʫʢʪʠʚʥʽ 

ʧʨʦʩʪʦʾ ʪʝʭʥʽʢʠ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʤʘʨʰʨʫʪʽʚ ʧʦʩʪʘʯʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʘʪʠ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʤʘʨʰʨʫʪʠ ʧʝʨʝʚʝʟʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʜʦʨʽʛ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʘʥʪʘʞʽʚ ʪʘ ʛʨʘʬʽʢʽʚ ʨʦʙʦʪʠ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʠʥʘʤʽʯʥʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻ: 

ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ ʥʘ 15ï20 %, ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʴʥʦʛʦ ʥʘ 10ï

30 %, ʧʽʜʚʠʱʝʥʥʷ ʨʠʪʤʽʯʥʦʩʪʽ ʧʦʩʪʘʯʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ 

ʚʠʥʠʢʥʝʥʥʷ ʟʘʪʨʠʤʦʢ ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʧʨʦʮʝʩʽ. 

ʈʘʮʽʦʥʘʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ ʤʘʨʰʨʫʪʽʚ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʽʰʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʤʽʥʽʤʽʟʫʻ ʧʨʦʩʪʦʾ ʙʫʜʽʚʝʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

ɯʥʪʝʛʨʘʮʽʷ ʟ ʮʠʬʨʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʥʠʮʪʚʦʤ 

ɺʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ɯʊʉ ʻ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ BIM, ERP, WMS ʪʘ ʽʥʰʠʤʠ ʮʠʬʨʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʙʫʜʽʚʝʣʴʥʠʤʠ ʧʨʦʻʢʪʘʤʠ. ʊʘʢʘ ʚʟʘʻʤʦʜʽʷ ʜʦʟʚʦʣʷʻ: 

¶ ʫʟʛʦʜʞʫʚʘʪʠ ʛʨʘʬʽʢʠ ʧʦʩʪʘʚʦʢ ʽʟ ʢʘʣʝʥʜʘʨʥʠʤʠ ʧʣʘʥʘʤʠ ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʽʪ; 

¶ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʦʙʣʽʢ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ; 

¶ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʢʣʘʜʩʴʢʽ ʟʘʧʘʩʠ ʪʘ ʩʚʦʻʯʘʩʥʦ ʬʦʨʤʫʚʘʪʠ ʟʘʷʚʢʠ ʥʘ 

ʧʦʩʪʘʯʘʥʥʷ; 

¶ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʚʥʫ ʧʨʦʟʦʨʽʩʪʴ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʨʷʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. 

ʌʦʨʤʫʚʘʥʥʷ ʻʜʠʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʧʨʠʷʻ 

ʧʨʠʡʥʷʪʪʶ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʪʘ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʻʢʪʽʚ [4-6]. 

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʉʫʯʘʩʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ 

ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʧʝʨʘʮʽʡ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʰʚʠʜʢʽʩʥʠʡ ʨʝʞʠʤ ʨʫʭʫ, ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʚʽʜʦʤʣʷʪʠ ʧʨʦ ʧʦʪʝʥʮʽʡʥʦ 

ʥʝʙʝʟʧʝʯʥʽ ʜʽʣʷʥʢʠ ʤʘʨʰʨʫʪʽʚ, ʬʽʢʩʫʚʘʪʠ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʪʚʝʨʜʞʝʥʠʭ ʩʭʝʤ 

ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʧʦʧʝʨʝʜʞʘʪʠ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ [7-8]. 

ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʊʉ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʜʦʚʢʽʣʣʷ. ʆʧʪʠʤʽʟʘʮʽʷ ʤʘʨʰʨʫʪʽʚ, ʩʢʦʨʦʯʝʥʥʷ ʭʦʣʦʩʪʠʭ 

ʧʨʦʙʽʛʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʘʣʠʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʦʟʚʦʣʷʶʪʴ 

ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʦʙʩʷʛʠ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ 

ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. 
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ʅʘ ʦʩʥʦʚʽ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʤʧʘʥʽʡ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʊʉ ʟʘʙʝʟʧʝʯʫʻ ʨʝʟʫʣʴʪʘʪʠ ʷʢʽ ʨʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

 
ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʊʉ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʛʨʘʮʽʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʫ ʣʦʛʽʩʪʠʢʫ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ, ʧʦʢʨʘʱʝʥʥʷ ʙʝʟʧʝʢʠ 

ʧʨʘʮʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ. 

 

Висновок. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʣʦʛʽʩʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɰʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʧʦʪʦʢʘʤʠ, ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʟʥʠʟʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʚʦʻʯʘʩʥʝ ʚʠʢʦʥʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ 

ʨʦʙʽʪ. ɺʧʨʦʚʘʜʞʝʥʥʷ ɯʊʉ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʩʫʯʘʩʥʦʾ ʤʦʜʝʣʽ ʣʦʛʽʩʪʠʢʠ, ʷʢʘ 

ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʮʝʧʮʽʾ ɯʥʜʫʩʪʨʽʾ 4.0 ʪʘ ʘʢʪʫʘʣʴʥʠʤ ʧʦʪʨʝʙʘʤ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ. 

ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʨʦʟʚʠʪʦʢ ɯʊʉ ʩʪʚʦʨʠʪʴ ʫʤʦʚʠ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʦʚʥʽʩʪʶ 

ʽʥʪʝʛʨʦʚʘʥʠʭ, ʛʥʫʯʢʠʭ ʽ ʩʘʤʦʢʝʨʦʚʘʥʠʭ ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘ ʙʫʜʽʚʝʣʴʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʘʪʴ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʧʦʢʨʘʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʧʝʨʘʮʽʡ, ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ 

ʩʧʨʠʷʪʠʤʝ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ. 
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УДК 691 
 

СИСТЕМНА ПАРАДИГМА ТА ПРАКТИЧНА РЕАЛІЗАЦІЯ В УМОВАХ 

ГЛОБАЛЬНОЇ ТРАНСФОРМАЦІЇ БУДІВЕЛЬНОЇ ГАЛУЗІ  

ʂʦʧʽʡʢʘ ʆ.ʆ., ʘʩʠʩʪʝʥʪ 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ʉʫʯʘʩʥʘ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʘ ʛʘʣʫʟʴ ʧʝʨʝʙʫʚʘʻ ʫ ʩʪʘʥʽ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʘʨʘʜʠʛʤʘʣʴʥʦʛʦ ʟʩʫʚʫ ʚ ʩʪʨʫʢʪʫʨʥʽʡ ʤʝʭʘʥʽʮʽ ʪʘ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʽ. ʉʪʨʘʪʝʛʽʯʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ çʧʘʩʠʚʥʠʭ ʩʪʘʪʠʯʥʠʭ ʩʠʩʪʝʤè ʜʦ 

çʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʜʘʧʪʠʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡè ʜʠʢʪʫʻʪʴʩʷ ʛʣʦʙʘʣʴʥʠʤʠ ʚʠʢʣʠʢʘʤʠ 

ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʘʜʠʢʘʣʴʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʧʦʨʫʜ. ʊʨʘʜʠʮʽʡʥʠʡ ʟʘʣʽʟʦʙʝʪʦʥ, ʧʦʧʨʠ ʩʚʦʶ 

ʜʦʤʽʥʘʥʪʥʫ ʨʦʣʴ ʫ XX ʩʪʦʣʽʪʪʽ, ʩʴʦʛʦʜʥʽ ʜʝʤʦʥʩʪʨʫʻ ʪʝʭʥʦʣʦʛʽʯʥʫ ʚʠʯʝʨʧʥʽʩʪʴ 

ʯʝʨʝʟ ʚʠʩʦʢʠʡ ʚʫʛʣʝʮʝʚʠʡ ʩʣʽʜ ʪʘ ʚʨʘʟʣʠʚʽʩʪʴ ʩʪʘʣʝʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʜʦ ʢʦʨʦʟʽʾ. 

ɯʥʥʦʚʘʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʥʝ ʣʠʰʝ ʥʽʚʝʣʶʶʪʴ ʮʽ ʥʝʜʦʣʽʢʠ, ʘ ʡ 

ʩʪʚʦʨʶʶʪʴ ʦʩʥʦʚʫ ʜʣʷ ʘʚʪʦʥʦʤʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʚʠʤʘʛʘʻ ʥʦʚʦʾ ʩʠʩʪʝʤʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ. 

Основний текст. ʉʠʩʪʝʤʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʢʦʤʧʦʟʠʪʽʚ (ɯɹʂ). 

ɼʣʷ ʩʫʯʘʩʥʦʛʦ ʽʥʞʝʥʝʨʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʻ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʟʥʘʥʴ ʫ ʤʝʞʘʭ ʪʝʦʨʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʤʧʦʟʠʪʽʚ 

(ɯɹʂ), ʜʝ ʤʘʪʝʨʽʘʣ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʘʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ ʩʠʩʪʝʤʠ. 

 

ʊʘʙʣʠʮʷ 1. ɹʘʛʘʪʦʬʘʢʪʦʨʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʧʘʨʘʜʠʛʤʘ ɯɹʂ) 

 

ʂʣʘʩʠʬʽʢʘʮʽʡʥʘ 

ʦʟʥʘʢʘ 
ʂʘʪʝʛʦʨʽʾ ʤʘʪʝʨʽʘʣʽʚ ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʫʪʥʽʩʪʴ ʪʘ ʧʨʠʢʣʘʜʠ 

ɿʘ ʧʦʭʦʜʞʝʥʥʷʤ 
ʅʝʦʨʛʘʥʽʯʥʽ ʪʘ 

ʆʨʛʘʥʽʯʥʽ 

ʄʽʥʝʨʘʣʴʥʽ ʚôʷʞʫʯʽ, ʧʨʠʨʦʜʥʠʡ ʢʘʤʽʥʴ; 

ʜʝʨʝʚʠʥʘ, ʢʦʥʦʧʣʷʥʘ ʢʦʩʪʨʠʮʷ, 

ʪʚʘʨʠʥʥʠʡ ʢʦʣʘʛʝʥ. 

ɿʘ ʩʪʨʫʢʪʫʨʦʶ 

(ɯɹʂ) 

ʇʨʠʨʦʜʥʽ, ʟʤʽʰʘʥʽ, 

ʢʦʤʧʘʫʥʜʦʚʘʥʽ, 

ʢʦʤʙʽʥʦʚʘʥʽ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟ ʟʤʽʥʠ ʩʢʣʘʜʫ; 

ʟʤʽʰʫʚʘʥʥʷ ʤʽʥʝʨʘʣʽʚ; ʩʧʣʘʚʠ ʦʨʛʘʥʽʢʠ; 

ʩʠʥʪʝʟ ʤʽʥʝʨʘʣʴʥʠʭ ʤʘʪʨʠʮʴ ʟ 

ʧʦʣʽʤʝʨʘʤʠ. 

ɿʘ ʩʧʦʩʦʙʦʤ 

ʪʚʝʨʜʽʥʥʷ 

ʆʙʞʠʛʦʚʽ ʪʘ 

ʢʦʤʧʣʝʢʩʥʽ 

ʂʨʠʩʪʘʣʽʟʘʮʽʷ ʟ ʚʦʛʥʝʥʥʠʭ ʨʦʟʧʣʘʚʽʚ ʥʘ 

ʦʩʥʦʚʽ ʛʣʠʥʠ, ʰʣʘʢʽʚ, ʣʫʞʥʠʭ ʰʠʭʪ ʘʙʦ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ 
ʂʦʥʩʪʨʫʢʮʽʡʥʽ ʪʘ 

ʉʧʝʮʽʘʣʴʥʽ 

ʉʧʨʠʡʥʷʪʪʷ ʤʝʭʘʥʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ; 

ʛʽʜʨʦ-, ʪʝʧʣʦ-, ʘʢʫʩʪʠʯʥʘ ʽʟʦʣʷʮʽʷ ʪʘ 

ʘʢʪʠʚʥʝ ʦʟʜʦʙʣʝʥʥʷ. 
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ʊʝʦʨʽʷ ɯɹʂ ʬʘʢʪʠʯʥʦ ʣʽʢʚʽʜʫʻ ʤʝʞʫ ʤʽʞ ʪʨʠʤʘʣʴʥʠʤʠ ʪʘ ʽʟʦʣʷʮʽʡʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʧʝʨʝʪʚʦʨʶʻ çʰʢʽʨʫè ʪʘ çʩʢʝʣʝʪè 

ʙʫʜʽʚʣʽ ʥʘ ʽʥʪʝʛʨʦʚʘʥʫ ʩʝʥʩʦʨʥʦ-ʘʢʪʫʘʪʦʨʥʫ ʤʝʨʝʞʫ. ʆʜʠʥ ʝʣʝʤʝʥʪ ʩʠʩʪʝʤʠ ʪʝʧʝʨ 

ʟʜʘʪʥʠʡ ʦʜʥʦʯʘʩʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʨʫʢʪʫʨʥʫ ʩʪʽʡʢʽʩʪʴ, ʝʢʩʪʨʝʤʘʣʴʥʫ 

ʪʝʨʤʦʽʟʦʣʷʮʽʶ ʪʘ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʫ ʜʝʬʝʢʪʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʪʘ ʽʟʦʣʷʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

ʅʘʥʦʤʦʜʠʬʽʢʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʤʘʪʝʨʽʘʣʽʚ ʻ ʛʦʣʦʚʥʠʤ ʜʨʘʡʚʝʨʦʤ ʟʥʠʞʝʥʥʷ 

ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʦʩʪʽ ʪʘ ʚʫʛʣʝʮʝʚʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ: 

1. Carbon Reinforced Concrete: ʊʝʭʥʦʣʦʛʽʷ, ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʩʦʨʮʽʫʤʦʤ Carbon 

Concrete Composite, ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘʤʽʥʽ ʩʪʘʣʽ ʚʫʛʣʝʮʝʚʠʤ ʚʦʣʦʢʥʦʤ. ʇʘʨʘʤʝʪʨʠ 

ʚʨʘʞʘʶʪʴ: ʚʫʛʣʝʮʝʚʘ ʘʨʤʘʪʫʨʘ ʫ 4 ʨʘʟʠ ʣʝʛʰʘ ʪʘ ʚ 5ï6 ʨʘʟʽʚ ʤʽʮʥʽʰʘ ʟʘ ʩʪʘʣʴ. 

ɿʘʚʜʷʢʠ ʘʙʩʦʣʶʪʥʽʡ ʢʦʨʦʟʽʡʥʽʡ ʩʪʽʡʢʦʩʪʽ ʪʦʚʱʠʥʘ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʙʝʪʦʥʫ 

ʩʢʦʨʦʯʫʻʪʴʩʷ ʟ 30ï50 ʤʤ ʜʦ ʜʝʢʽʣʴʢʦʭ ʤʽʣʽʤʝʪʨʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʦʙôʻʤ 

ʙʝʪʦʥʫ ʥʘ 50% ʪʘ ʩʢʦʨʦʪʠʪʠ ʚʠʢʠʜʠ CO2 ʥʘ 70%. 

2. ɻʨʘʬʝʥʦʙʝʪʦʥ: ɯʥʪʝʛʨʘʮʽʷ ʛʨʘʬʝʥʦʚʠʭ ʥʘʥʦʧʣʘʩʪʠʥʦʢ ʫʱʽʣʴʥʶʻ ʮʝʤʝʥʪʥʫ 

ʤʘʪʨʠʮʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʥʷʪʢʦʚʫ ʘʜʛʝʟʽʶ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʛʨʝʩʠʚʥʠʭ ʭʣʦʨʠʜʥʠʭ 

ʩʝʨʝʜʦʚʠʱ, ʱʦ ʢʨʠʪʠʯʥʦ ʜʣʷ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ. 

3. ʉʠʣʽʢʘʪʥʠʡ ʘʝʨʦʛʝʣʴ: ʄʘʪʝʨʽʘʣ ʟ ʥʘʥʦʧʦʨʠʩʪʦʶ ʩʪʨʫʢʪʫʨʦʶ (99.8% 

ʧʦʚʽʪʨʷ), ʜʝ ʨʦʟʤʽʨ ʯʘʨʫʥʦʢ ʤʝʥʰʠʡ ʟʘ ʩʝʨʝʜʥʶ ʜʦʚʞʠʥʫ ʚʽʣʴʥʦʛʦ ʧʨʦʙʽʛʫ 

ʤʦʣʝʢʫʣ ʛʘʟʫ. ʎʝ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʫʩʫʚʘʻ ʢʦʥʚʝʢʪʠʚʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʪʝʧʣʘ. 

4. ʇʨʦʟʦʨʠʡ ʘʣʶʤʽʥʽʡ: ʆʧʪʠʯʥʘ ʢʝʨʘʤʽʢʘ, ʱʦ ʫ 3ï4 ʨʘʟʠ ʤʽʮʥʽʰʘ ʟʘ 

ʟʘʛʘʨʪʦʚʘʥʝ ʩʢʣʦ. ɺʦʥʘ ʧʨʦʧʫʩʢʘʻ ʜʦ 80% ʩʚʽʪʣʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʘʥʪʠʚʘʥʜʘʣʴʥʫ ʪʘ 

ʚʠʙʫʭʦʩʪʽʡʢʫ ʙʝʟʧʝʢʫ ʚ ʧʨʝʤʽʘʣʴʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ. 

ɽʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʝʨʦʛʝʣʽʚ ʧʦʣʷʛʘʻ ʫ ʟʥʠʞʝʥʥʽ ʚʘʛʠ 

ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʟʙʽʣʴʰʝʥʥʽ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦ 100ï200 ʨʦʢʽʚ. ʎʝ ʨʘʜʠʢʘʣʴʥʦ 

ʟʤʽʥʶʻ ʩʪʨʫʢʪʫʨʫ ʽʥʚʝʩʪʠʮʽʡ, ʧʝʨʝʥʦʩʷʯʠ ʘʢʮʝʥʪ ʥʘ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʙʝʟʨʝʤʦʥʪʥʫ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʦʙôʻʢʪʽʚ. 

ʄʝʭʘʥʽʟʤʠ ʘʚʪʦʥʦʤʥʦʛʦ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ. ɹʽʦʤʽʤʝʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 

ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʩʧʦʨʫʜʫ ʚ çʞʠʚʫè ʩʠʩʪʝʤʫ, ʟʜʘʪʥʫ ʩʘʤʦʩʪʽʡʥʦ ʣʽʢʫʚʘʪʠ 

ʤʽʢʨʦʧʦʰʢʦʜʞʝʥʥʷ: 

1. ɹʽʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ (ʙʽʦ-ʙʝʪʦʥ): ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʨ ʙʘʢʪʝʨʽʡ ʨʦʜʽʚ Bacillus 

ʪʘ Sporosarcina ʨʘʟʦʤ ʽʟ ʣʘʢʪʘʪʦʤ ʢʘʣʴʮʽʶ. ʇʨʠ ʚʠʥʠʢʥʝʥʥʽ ʪʨʽʱʠʥʠ (ʜʦ 0.8 ʤʤ) 

ʚʦʣʦʛʘ ʘʢʪʠʚʫʻ ʤʝʪʘʙʦʣʽʟʤ ʙʘʢʪʝʨʽʡ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʩʘʜʞʝʥʥʷ ʢʘʣʴʮʠʪʫ 

(ʚʘʧʥʷʢʫ), ʷʢʠʡ ʛʝʨʤʝʪʠʟʫʻ ʧʦʨʦʞʥʠʥʫ ʟʘ 2ï4 ʪʠʞʥʽ. ʂʦʤʝʨʮʽʡʥʝ ʨʽʰʝʥʥʷ Basilisk 

HA ʚʞʝ ʟʘʨʝʻʩʪʨʦʚʘʥʝ ʚ ʷʧʦʥʩʴʢʽʡ ʜʝʨʞʘʚʥʽʡ ʩʠʩʪʝʤʽ NETIS, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʟʨʽʣʽʩʪʴ. 

2. ʍʽʤʽʯʥʠʡ ʧʽʜʭʽʜ (ʤʽʢʨʦʝʥʢʘʧʩʫʣʷʮʽʷ): ɯʥʪʝʛʨʘʮʽʷ ʢʘʧʩʫʣ ʟ ʝʧʦʢʩʠʜʥʠʤʠ 

ʩʤʦʣʘʤʠ. ʇʨʠ ʨʦʟʨʠʚʽ ʦʙʦʣʦʥʢʠ ʢʘʧʩʫʣʠ ʥʘʧʨʫʞʝʥʥʷʤ, ʨʝʘʛʝʥʪ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʽ 

ʧʦʣʽʤʝʨʠʟʫʻʪʴʩʷ. 

3. ɺʘʩʢʫʣʷʨʥʽ ʩʠʩʪʝʤʠ: ʄʝʨʝʞʽ ʤʽʢʨʦʪʨʫʙʦʢ ʫ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʘʭ, ʱʦ 

ʜʽʶʪʴ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʢʨʦʚʦʥʦʩʥʦʾ ʩʠʩʪʝʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʩʪʽʡʥʝ ʧʦʩʪʘʯʘʥʥʷ 

çʣʽʢʫʚʘʣʴʥʦʛʦè ʘʛʝʥʪʘ. 
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ʊʝʭʥʦʣʦʛʽʾ ʥʝ ʧʨʦʩʪʦ ʟʤʝʥʰʫʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʘ ʚʠʩʪʫʧʘʶʪʴ 

ʙʘʨôʻʨʦʤ ʜʣʷ ʢʦʨʦʟʽʡʥʠʭ ʘʛʝʥʪʽʚ, ʟʘʧʦʙʽʛʘʶʯʠ ʜʝʛʨʘʜʘʮʽʾ ʘʨʤʘʪʫʨʠ ʥʘ ʨʘʥʥʽʭ 

ʩʪʘʜʽʷʭ, ʱʦ ʻ ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ (ʪʫʥʝʣʽ, ʤʦʩʪʠ). 

ɸʜʘʧʪʠʚʥʽ ʬʘʩʘʜʠ ʪʘ ʙʽʦʽʥʪʝʛʨʦʚʘʥʽ ʩʠʩʪʝʤʠ. ʌʘʩʘʜʠ ʝʚʦʣʶʮʽʦʥʫʶʪʴ ʚʽʜ 

ʩʪʘʪʠʯʥʠʭ ʦʛʦʨʦʜʞʝʥʴ ʜʦ ʜʠʥʘʤʽʯʥʠʭ ʬʽʣʴʪʨʽʚ ʝʥʝʨʛʽʾ. 

 

ʊʘʙʣʠʮʷ 2. ʇʦʨʽʚʥʷʥʥʷ ʪʝʭʥʦʣʦʛʽʡ Smart Glass ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ 

 

ʊʝʭʥʦʣʦʛʽʷ 
ʇʨʠʥʮʠʧ 

ʨʦʙʦʪʠ 
ʏʘʩ ʨʝʘʢʮʽʾ ɽʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʉʧʝʮʠʬʽʢʘ  

PDLC 
ʈʽʜʢʽ 

ʢʨʠʩʪʘʣʠ 
1ï3 ʩʝʢ 3ï5 ɺʪ/ʤĮ 

ʇʨʠʚʘʪʥʽʩʪʴ; 

ʧʦʪʨʝʙʫʻ ʞʠʚʣʝʥʥʷ 

ʜʣʷ ʧʨʦʟʦʨʦʩʪʽ. 

SPD 
ɿʚʘʞʝʥʽ 

ʯʘʩʪʢʠ 
1ï5 ʩʝʢ ʇʦʩʪʽʡʥʘ ʥʘʧʨʫʛʘ 

ɼʠʤʫʚʘʥʥʷ; 

ʟʦʚʥʽʰʥʻ ʩʢʣʽʥʥʷ. 

Electrochromic 

(EC) 

ʈʫʭ ʽʦʥʽʚ 

Li 
ʍʚʠʣʠʥʠ 

ʊʽʣʴʢʠ ʧʨʠ ʟʤʽʥʽ 

ʩʪʘʥʫ 

ʂʦʞʥʝ ʚʽʢʥʦ ʤʘʻ IP-

ʘʜʨʝʩʫ. 

Thermochromic 
ʌʘʟʦʚʠʡ 

ʧʝʨʝʭʽʜ 
ɸʚʪʦʤʘʪʠʯʥʦ ɽʥʝʨʛʦʥʝʟʘʣʝʞʥʝ 

ʇʘʩʠʚʥʝ ʟʥʠʞʝʥʥʷ 

ʪʝʧʣʘ ʥʘ 30%. 

 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʢʝʡʩ BIQ House (ɻʘʤʙʫʨʛ). ʁʦʛʦ ʬʘʩʘʜ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

129 ʧʣʘʩʢʠʭ ʩʢʣʷʥʠʭ ʙʽʦʨʝʘʢʪʦʨʽʚ ʟ ʤʽʢʨʦʚʦʜʦʨʦʩʪʷʤʠ. ʉʠʩʪʝʤʘ ʛʝʥʝʨʫʻ 6000 

ʢɺʪĿʛʦʜ ʪʝʧʣʘ ʥʘ ʨʽʢ, ʷʢʝ ʘʢʫʤʫʣʶʻʪʴʩʷ ʚ ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ 

ʟʘʚʛʣʠʙʰʢʠ 80 ʤ. ɺʦʜʦʨʦʩʪʽ ʧʦʛʣʠʥʘʶʪʴ CO2 ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʠʥʘʤʽʯʥʝ ʟʘʪʽʥʝʥʥʷ, 

ʰʚʠʜʢʽʩʪʴ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʥʩʦʣʷʮʽʾ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ BIPV ʪʘ ʙʽʦʨʝʘʢʪʦʨʽʚ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʩʪʘʥʜʘʨʪʽʚ Net-Zero, 

ʧʝʨʝʪʚʦʨʶʶʯʠ ʙʫʜʽʚʣʶ ʟ ʝʥʝʨʛʦʩʧʦʞʠʚʘʯʘ ʥʘ ʘʢʪʠʚʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʨʝʩʫʨʩʽʚ, 

ʟʥʠʞʫʶʯʠ ʚʠʪʨʘʪʠ ʥʘ HVAC ʜʦ 25%. 

ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (SHM) ʪʘ ʚʙʫʜʦʚʘʥʘ 

ʩʝʥʩʦʨʠʢʘ. ʈʝʘʣʽʟʘʮʽʷ çʎʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚè ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʽʥʪʝʛʨʦʚʘʥʦʾ 

ʩʝʥʩʦʨʠʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʜʘʨʪʫ EN 13830: 

1. ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʽ ʩʝʥʩʦʨʠ: ɺʠʤʽʨʶʶʪʴ ʜʝʬʦʨʤʘʮʽʾ, ʽʥʝʨʪʥʽ ʜʦ ɽʄ-

ʟʘʚʘʜ. 

2. ʇôʻʟʦʝʣʝʢʪʨʠʯʥʽ ʩʝʥʩʦʨʠ: ʈʝʻʩʪʨʫʶʪʴ ʘʢʫʩʪʠʯʥʫ ʝʤʽʩʽʶ ʤʽʢʨʦʪʨʽʱʠʥ ʫ 

ʢʦʣʦʥʘʭ. 

3. ɺʠʢʣʠʢʠ ʽʥʪʝʛʨʘʮʽʾ: ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʛʝʟʽʾ ʩʝʥʩʦʨʘ ʜʦ ʤʘʪʨʠʮʽ 

ʪʘ ʟʘʭʠʩʪ ʚʽʜ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʽʜ ʯʘʩ ʛʽʜʨʘʪʘʮʽʾ ʙʝʪʦʥʫ. 

ɼʣʷ ʋʢʨʘʾʥʠ, ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʪʘ ʚʽʡʩʴʢʦʚʠʭ ʨʠʟʠʢʽʚ, ʩʠʩʪʝʤʠ 

SHM ʩʪʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʪʨʘʪʝʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʜʦʟʚʦʣʷʶʯʠ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ 

ʩʪʨʫʢʪʫʨʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʦʙôʻʢʪʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʧʽʩʣʷ ʚʠʙʫʭʦʚʠʭ ʘʙʦ 

ʩʝʡʩʤʽʯʥʠʭ ʧʦʜʽʡ. 
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ʈʦʙʦʪʠʟʘʮʽʷ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. ʈʦʙʦʪʠʟʘʮʽʷ 

ʤʘʡʜʘʥʯʠʢʽʚ ʻ ʢʣʶʯʝʤ ʜʦ ʧʦʜʦʣʘʥʥʷ ʜʝʬʽʮʠʪʫ ʢʘʜʨʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ. 

ʇʣʘʪʬʦʨʤʘ Hadrian X ʜʝʤʦʥʩʪʨʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦ 500 ʙʣʦʢʽʚ ʥʘ ʛʦʜʠʥʫ, 

ʧʨʘʮʶʶʯʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʚʘʛʦʶ ʜʦ 45 ʢʛ. ʈʦʙʦʪʠʟʦʚʘʥʽ ʤʘʥʽʧʫʣʷʪʦʨʠ KUKA ʪʘ 

CAD-ʧʨʠʥʪʝʨʠ ʜʣʷ ʨʦʟʤʽʪʢʠ ʤʽʥʽʤʽʟʫʶʪʴ ʛʝʦʤʝʪʨʠʯʥʽ ʧʦʭʠʙʢʠ, ʧʨʠʩʢʦʨʶʶʯʠ 

ʤʦʥʪʘʞ ʫ 5 ʨʘʟʽʚ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ ʫ ʢʨʠʪʠʯʥʠʭ ʚʫʟʣʘʭ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʽʜʝʘʣʴʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʚʝʜʝʥʦʛʦ ʦʙôʻʢʪʘ ʡʦʛʦ ʮʠʬʨʦʚʽʡ ʤʦʜʝʣʽ 

(BIM). 

ɯʥʥʦʚʘʮʽʡʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʚ ʋʢʨʘʾʥʽ: ʂʝʡʩʠ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ. ʋʢʨʘʾʥʘ 

ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʩʚʽʪʦʚʠʭ ʪʨʝʥʜʽʚ, ʚʧʨʦʚʘʜʞʫʶʯʠ ʩʪʘʥʜʘʨʪ 

ʉɽʄ UA.1ʆ156.41.032:2025, ʛʘʨʤʦʥʽʟʦʚʘʥʠʡ ʟ ISO 14024 ʪʘ LEED/BREEAM: 

1. ʇɹɻ çʂʦʚʘʣʴʩʴʢʘè: ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʪʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʩʝʡʩʤʦʩʪʽʡʢʠʭ ʨʘʤ ʈʇʉ (ʜʦ 9 ʙʘʣʽʚ) ʽ ʦʧʪʠʤʽʟʦʚʘʥʠʭ CAD-ʙʣʦʢʽʚ 

ɹʃʉ. 

2. Hempire: ɽʢʩʧʦʨʪ ʚʫʛʣʝʮʝʚʦ-ʥʝʛʘʪʠʚʥʦʛʦ çʍʝʤʧʢʨʠʪʫè ʫ 10 ʢʨʘʾʥ ʩʚʽʪʫ; 

ʤʘʪʝʨʽʘʣ ʟʘʙʝʟʧʝʯʫʻ ʧʘʩʠʚʥʫ ʪʝʨʤʦʨʝʛʫʣʷʮʽʶ ʪʘ ʚʦʛʥʝʩʪʽʡʢʽʩʪʴ. 

3. NovaSklo (EFI Group): ʉʪʨʘʪʝʛʽʯʥʠʡ ʧʨʦʻʢʪ ʚʠʨʦʙʥʠʮʪʚʘ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ 

ʩʢʣʘ Jumbo XXL  (ʜʦ 12 ʤ), ʱʦ ʢʨʠʪʠʯʥʦ ʜʣʷ ʩʫʯʘʩʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ. 

4. ʉʤʘʨʪ-ʩʢʣʦ: ʂʣʘʩʪʝʨ ʚʠʨʦʙʥʠʢʽʚ (ɸʨʤʽʛʣʘʩ, ʉʅʆʂ ʃʪʜ), ʱʦ ʽʥʪʝʛʨʫʶʪʴ 

PDLC-ʪʝʭʥʦʣʦʛʽʾ ʚ ʫʢʨʘʾʥʩʴʢʽ ʜʝʚʝʣʦʧʝʨʩʴʢʽ ʧʨʦʻʢʪʠ. 

ʃʦʢʘʣʽʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ (ʟʦʢʨʝʤʘ NovaSklo) ʻ ʧʠʪʘʥʥʷʤ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʙʝʟʧʝʢʠ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ ʧʽʜ ʯʘʩ ʤʘʩʰʪʘʙʥʦʾ ʚʽʜʙʫʜʦʚʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʪʯʠʟʥʷʥʠʭ ʽʥʥʦʚʘʮʽʡ ʜʦʟʚʦʣʠʪʴ ʚʽʜʙʫʜʫʚʘʪʠ ʋʢʨʘʾʥʫ ʟʘ ʧʨʠʥʮʠʧʦʤ çBuild Back 

Betterè. 

Висновки. ʉʠʩʪʝʤʥʘ ʽʥʪʝʛʨʘʮʽʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʻ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʰʣʷʭʦʤ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ. ʄʘʡʙʫʪʥʻ ʟʘ 

ʤʘʪʝʨʽʘʣʘʤʠ, ʱʦ ʜʽʶʪʴ ʷʢ ʩʠʩʪʝʤʠ. ʃʦʢʘʣʽʟʘʮʽʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʋʢʨʘʾʥʽ ð ʮʝ 

ʬʫʥʜʘʤʝʥʪ ʥʝ ʧʨʦʩʪʦ ʰʚʠʜʢʦʾ, ʘ ʪʝʭʥʦʣʦʛʽʯʥʦ ʜʦʩʢʦʥʘʣʦʾ ʪʘ ʩʪʽʡʢʦʾ ʚʽʜʙʫʜʦʚʠ 

ʜʝʨʞʘʚʠ. 

 

Використані джерела 

1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://polyform.lviv.ua/klasifikacziya-budivelnih-materialiv/ 

2. ʊʆʇ-7 ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʫ 2025 ʨʦʮʽ: ʱʦ ʚʘʨʪʦ ʟʥʘʪʠ 
ʢʦʞʥʦʤʫ ʟʘʙʫʜʦʚʥʠʢʫ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://avebud.com.ua/top-7-novih-

materialiv-dlya-budivnicztva-u-2025-roczi-shho-varto-znati-kozhnomu-zabudovniku/ 

3. ɯʥʥʦʚʘʮʽʾ ʚ ʫʪʝʧʣʝʥʥʽ ʙʫʜʽʚʝʣʴ: ʘʝʨʦʛʝʣʝʚʘ ʪʝʧʣʦʽʟʦʣʷʮʽʷ ʪʘ ʧʝʨʝʚʽʨʝʥʽ 
ʪʝʭʥʦʣʦʛʽʾ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://pic-pk.ua/innovatsii-v-uteplenni-budivel-

aeroheleva-teploizoliatsiia-ta-perevireni-tekhnolohii/ 

4. ʉʘʤʦʚʽʜʥʦʚʣʶʚʘʣʴʥʠʡ ʙʝʪʦʥ ð ʥʦʚʘ ʚʽʭʘ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʨʝʤʦʥʪʽ 

ʩʧʦʨʫʜ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://pic-pk.ua/samovidnovlyuvalniy-beton-nova-viha-

budivnitstvi-remonti-sporud/ 

https://polyform.lviv.ua/klasifikacziya-budivelnih-materialiv/
https://avebud.com.ua/top-7-novih-materialiv-dlya-budivnicztva-u-2025-roczi-shho-varto-znati-kozhnomu-zabudovniku/
https://avebud.com.ua/top-7-novih-materialiv-dlya-budivnicztva-u-2025-roczi-shho-varto-znati-kozhnomu-zabudovniku/
https://pic-pk.ua/innovatsii-v-uteplenni-budivel-aeroheleva-teploizoliatsiia-ta-perevireni-tekhnolohii/
https://pic-pk.ua/innovatsii-v-uteplenni-budivel-aeroheleva-teploizoliatsiia-ta-perevireni-tekhnolohii/
https://pic-pk.ua/samovidnovlyuvalniy-beton-nova-viha-budivnitstvi-remonti-sporud/
https://pic-pk.ua/samovidnovlyuvalniy-beton-nova-viha-budivnitstvi-remonti-sporud/
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УДК 628.48 

 

ВИКОРИСТАННЯ ЗОЛИ ОСАДІВ СТІЧНИХ ВОД ДЛЯ ВИГОТОВЛЕННЯ 

БУДІВЕЛЬНИХ МАТЕРІАЛІВ 

ʂʨʘʚʯʝʥʢʦ ɺ.ɯ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ʆʩʘʜʠ ʩʪʽʯʥʠʭ ʚʦʜ ʻ ʟʥʘʯʥʠʤ ʧʦʙʽʯʥʠʤ ʧʨʦʜʫʢʪʦʤ ʤʽʩʴʢʠʭ 

ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ. ʆʙʨʦʙʢʘ ʪʘ ʫʪʠʣʽʟʘʮʽʷ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ ʩʪʘʣʠ 

ʦʜʥʽʻʶ ʟ ʥʘʡʩʝʨʡʦʟʥʽʰʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʚ ʋʢʨʘʾʥʽ ʽ ʩʚʽʪʽ. ʊʘʢ, ʥʘ ʩʴʦʛʦʜʥʽ ʚ 

ʋʢʨʘʾʥʽ ʢʽʣʴʢʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦ ʟʘʙʨʫʜʥʝʥʦʛʦ ʥʘʢʦʧʠʯʝʥʦʛʦ  ʦʩʘʜʫ 

ʩʷʛʘʻ ʙʽʣʴʰʝ 5 ʤʣʨʜ. ʪ [1], ʷʢʠʡ ʚʠʚʦʜʠʪʴ ʟ ʦʙʦʨʦʪʫ ʟʥʘʯʥʽ ʧʣʦʱʽ ʟʝʤʝʣʴ ʪʘ 

ʩʪʚʦʨʶʻ ʝʢʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. 

ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʫʪʠʣʽʟʘʮʽʾ ʤʫʣʦʚʠʭ ʦʩʘʜʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʩʚʽʪʽ, 

ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ ʜʝʧʦʥʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʻ 

ʥʝʞʠʪʪʻʟʜʘʪʥʠʤʠ ʯʝʨʝʟ ʙʨʘʢ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʝʤʝʣʴʥʠʭ ʧʣʦʱ ʪʘ 

ʟʨʦʩʪʘʶʯʽ ʧʨʦʙʣʝʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʫʪʠʣʽʟʘʮʽʾ ʤʫʣʦʚʠʭ ʦʩʘʜʽʚ, ʱʦ ʧʝʨʝʚʘʞʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʩʚʽʪʽ 

ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 ï ʉʧʦʩʦʙʠ ʫʪʠʣʽʟʘʮʽʾ ʦʩʘʜʽʚ ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʩʚʽʪʽ [2] 
ʂʨʘʾʥʘ ʉʧʦʩʽʙ ʫʪʠʣʽʟʘʮʽʾ, % 

ɿʘʭʦʨʦʥʝʥʥʷ ʉʧʘʣʶʚʘʥʥʷ ɼʦʙʨʠʚʘ ɹʫʜʤʘʪʝʨʽʘʣʠ ɯʥʰʝ 

ʉʐɸ 28 15 47 6 4 

ʂʠʪʘʡ 14 - 3 - 83 

ʗʧʦʥʽʷ 20 15 11 52 2 

ʐʚʝʮʽʷ 22 5 23 - 50 

ʌʽʥʣʷʥʜʽʷ - - 10 - 90 

ʇʦʣʴʱʘ 18 3 22 - 57 

ɺʝʣʠʢʘ 

ɹʨʠʪʘʥʽʷ 
7 17 69 - 7 

ʅʽʤʝʯʯʠʥʘ 5 51 30 - 13 

ʅʽʜʝʨʣʘʥʜʠ 5 68 - 20 7 

ɯʩʧʘʥʽʷ 17 5 65 - 13 

ʇʦʨʪʫʛʘʣʽʷ 7 - 87 - 6 

ʋʢʨʘʾʥʘ 95 - 5 - - 

 

ʉʴʦʛʦʜʥʽ ʙʽʣʴʰ ʩʫʚʦʨʽ ʚʠʤʦʛʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʧʦʚʦʜʞʝʥʥʷ ʟ ʤʽʩʮʝʚʠʤʠ 

ʩʪʽʯʥʠʤʠ ʦʩʘʜʘʤʠ ʩʪʘʚʣʷʪʴ ʧʝʨʝʜ ʢʨʘʾʥʦʶ ʥʦʚʽ ʟʘʜʘʯʽ, ʦʜʥʘ ʟ ʷʢʠʭ ï ʟʥʘʡʪʠ 

ʥʘʧʨʷʤʢʠ ʜʣʷ ʟʤʽʥʠ ʩʧʦʩʦʙʫ ʾʭ ʫʪʠʣʽʟʘʮʽʾ. ʊʘʢ, ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ 

ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜè ʚʽʜ 12.01.2023 ʨ. ʟʦʙʦʚôʷʟʫʻ ʩʫʙôʻʢʪʠ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ, ʟʜʽʡʩʥʶʚʘʪʠ ʦʙʣʽʢ ʦʙʩʷʛʽʚ 

ʫʪʚʦʨʝʥʥʷ, ʦʙʨʦʙʢʠ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʘʜʽʚ. ʊʦʤʫ 

ʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʫʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ, ʘʢʪʫʘʣʴʥʦʶ 

ʻ ʧʨʦʙʣʝʤʘ ʾʭ ʝʬʝʢʪʠʚʥʦʾ ʫʪʠʣʽʟʘʮʽʾ. ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʫʪʠʣʽʟʘʮʽʷ ʤʫʣʦʚʠʭ 

ʦʩʘʜʽʚ ʤʦʞʝ ʥʘʙʫʪʠ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʙʫʜʝ ʚʠʨʽʰʫʚʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ 
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ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʝ ʟʘʚʜʘʥʥʷ, ʘ ʡ ʝʢʦʥʦʤʽʯʥʝ, ʩʧʨʠʷʶʯʠ ʧʦʧʦʚʥʝʥʥʶ ʝʥʝʨʛʝʪʠʯʥʠʭ, 

ʩʠʨʦʚʠʥʥʠʭ ʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʦʢʨʝʤʘ ʙʫʜʽʚʝʣʴʥʠʭ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ ʥʠʟʢʫ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ 

ʧʨʦʧʦʥʫʶʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʫʪʠʣʽʟʘʮʽʾ ʦʩʘʜʽʚ. ʊʘʢ, ʦʩʢʽʣʴʢʠ 

ʪʝʧʣʦʪʚʦʨʥʘ ʟʜʘʪʥʽʩʪʴ ʩʫʭʠʭ ʤʫʣʦʚʠʭ ʦʩʘʜʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 10 ʜʦ 14,5 

ʄɼʞ/ʢʛ, ʱʦ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʻ ʪʝʧʣʦʪʽ ʟʛʦʨʷʥʥʷ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ, ʪʝʭʥʦʣʦʛʽʶ 

ʪʝʨʤʽʯʥʦʾ ʫʪʠʣʽʟʘʮʽʾ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ [3] ʚʢʘʟʫʶʪʴ, ʱʦ ʧʽʩʣʷ ʪʝʨʤʦʭʽʤʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʦʩʘʜʽʚ ʚʤʽʩʪ ʤʽʥʝʨʘʣʴʥʠʭ ʩʢʣʘʜʥʠʢʽʚ ʫ ʟʦʣʴʥʠʭ ʟʘʣʠʰʢʘʭ, ʥʘʩʠʯʝʥʠʭ ʛʣʠʥʦʟʝʤʦʤ, 

ʢʨʝʤʥʝʟʝʤʦʤ, ʦʢʩʠʜʘʤʠ ʢʘʣʴʮʽʶ, ʟʘʣʽʟʘ ʪʦʱʦ, ʤʦʞʝ ʜʦʩʷʛʘʪʠ 92%.  

ʊʦʤʫ ʮʽʣʢʦʤ ʦʯʝʚʠʜʥʠʤ ʻ ʤʦʞʣʠʚʽʩʪʴ ʽ ʧʦʪʨʝʙʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʦʢʨʝʤʘ ʷʢ ʟʘʧʦʚʥʶʚʘʯʘ ʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʪʘ ʽʥʰʠʭ ʩʫʤʽʰʘʭ. ʊʘʢ, ʢʽʣʴʢʽʩʪʴ ʟʘʧʦʚʥʶʚʘʯʽʚ ʫ ʩʢʣʘʜʽ 

ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 80%, ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʟʘʧʦʚʥʶʚʘʯʘ ʻ ʦʜʥʽʻʶ ʟ ʛʘʨʘʥʪʽʡ ʦʜʝʨʞʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʪʘ ʷʢʽʩʥʠʭ 

ʙʝʪʦʥʽʚ [4]. ʆʪʞʝ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʣʴʥʠʭ 

ʟʘʣʠʰʢʽʚ ʧʽʩʣʷ ʪʝʨʤʦʭʽʤʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʦʩʘʜʽʚ ʩʪʽʯʥʠʭ ʚʦʜ ʷʢ ʩʠʨʦʚʠʥʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʫ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʘʭ ʤʦʞʝ ʩʧʨʠʷʪʠ ʚʠʷʚʣʝʥʥʶ ʨʝʟʝʨʚʽʚ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʟʘʙʝʟʧʝʯʠʪʴ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ. 

Основна частина. ʆʩʘʜʠ ʩʪʽʯʥʠʭ ʚʦʜ ʮʝ ʢʦʤʙʽʥʦʚʘʥʽ ʨʝʯʦʚʠʥʠ 

ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʪʘ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʊʘʢ, ʩʫʭʘ ʨʝʯʦʚʠʥʘ ʩʠʨʠʭ ʦʩʘʜʽʚ ʤʘʻ ʜʦ 

87 % ʚʫʛʣʝʮʶ, 8,7% ʚʦʜʥʶ ʪʘ 2,7% ʩʽʨʢʠ. ʊʘʢʦʞ ʆʉɺ ʤʽʩʪʷʪʴ ʩʧʦʣʫʢʠ ʘʣʶʤʽʥʽʶ, 

ʢʨʝʤʥʽʶ, ʟʘʣʽʟʘ, ʦʢʠʩʣʫ ʢʘʣʴʮʽʶ, ʤʘʛʥʽʶ, ʢʘʣʽʷ (ʪʘʙʣ. 2), ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʛʣʠ, ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʰʪʫʯʥʦʛʦ ʢʘʤʝʥʶ ï ʥʘʧʦʚʥʶʚʘʯʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʪʦʥʫ, ʷʢ ʜʦʙʘʚʢʫ ʜʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ. 

ʊʘʙʣʠʮʷ 2 ï ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʤʽʥʝʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʦʩʘʜʫ 
 

Вміст,% 

Тип осаду 

З первинних відстійників Активний мул 

SiO2 21,4 ï 55,9 17,6 ï 33,8 

Al O 0,3 ï 18,9 7,3 ï 26,9 

Fe O 3,0 ï 13,9 7,2 ï 18,7 

CaO 11,8 ï 35,9 8,9 ï 16,7 

MgO 2,1 ï 4,3 1,4 ï 11,4 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʫʣʦʚʠʡ ʦʩʘʜ ʤʽʩʪʠʪʴ ʥʝ ʪʽʣʴʢʠ ʨʝʯʦʚʠʥʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʘʣʝ ʱʝ ʽ ʝʣʝʤʝʥʪʠ ʷʢ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ.  

ʊʝʨʤʽʯʥʘ ʫʪʠʣʽʟʘʮʽʷ ʥʘʙʫʚʘʻ ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ 

ʯʝʨʝʟ ʧʦʩʪʽʡʥʝ ʧʦʜʦʨʦʞʯʘʥʥʷ ʝʥʝʨʛʽʾ ʽ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʐʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʽ ʩʚʽʪʽ ʩʧʦʩʽʙ ʪʝʨʤʦʭʽʤʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʤʫʣʦʚʠʭ ʦʩʘʜʽʚ, ʟʦʢʨʝʤʘ ʩʧʘʣʶʚʘʥʥʷ, ʩʪʨʠʤʫʻʪʴʩʷ ʫ ʧʝʨʰʫ ʯʝʨʛʫ 

ʚʠʩʦʢʦʶ ʾʭ ʚʦʣʦʛʽʩʪʶ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 70 % [5].  
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ʇʨʦʮʝʩ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʤʝʪʦʜʘ ʩʧʘʣʶʚʘʥʥʷ ʤʫʣʦʚʠʭ ʦʩʘʜʽʚ ʚ ʋʢʨʘʾʥʽ ʽ 

ʩʚʽʪʽ ʩʪʨʠʤʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚʠʩʦʢʦʶ ʾʭ ʚʦʣʦʛʽʩʪʶ, ʱʦ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʩʫʰʠʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʱʝ ʡ ʤʽʥʣʠʚʽʩʪʶ ʾʭ ʩʢʣʘʜʫ, 

ʨʦʟʤʽʨʘʤʠ ʪʘ ʬʦʨʤʦʶ.  

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʪʘ ʨʝʥʪʘʙʝʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʨʦʙʢʠ ʤʫʣʦʚʠʭ ʦʩʘʜʽʚ ʤʦʞʝ 

ʩʪʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʚʠʛʣʷʜʽ ʧʝʣʝʪ ʘʙʦ ʙʨʠʢʝʪʽʚ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʘ ʟʤʝʥʰʠʪʴ ʦʙôʻʤʠ ʻʤʥʦʩʪʝʡ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ, ʘ ʦʪʨʠʤʘʥʥʷ ʟʦʣʴʥʦʛʦ ʟʘʣʠʰʢʫ ʫ ʚʠʛʣʷʜʽ ʧʽʩʢʫ ʘʙʦ 

ʛʨʘʥʫʣ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ ʧʽʩʣʷ ʛʘʟʠʬʽʢʘʮʽʾ, ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʙʫʜʽʚʥʠʮʪʚʽ. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʽʦʧʘʣʠʚʘ ʫ ʚʠʛʣʷʜʽ ʧʝʣʝʪ, ʦʙʣʘʩʥʠʤ ʢʦʤʫʥʘʣʴʥʠʤ 

ʚʠʨʦʙʥʠʯʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ çɼʥʽʧʨʦ-ʂʽʨʦʚʦʛʨʘʜè ʫ ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ ʙʫʣʦ 

ʥʘʜʘʥʦ ʦʩʘʜʠ ʟ ʤʫʣʦʚʠʭ ʧʣʦʱʘʜʦʢ ʧʽʩʣʷ ʪʨʴʦʭ ʨʦʢʽʚ ʟʙʝʨʽʛʘʥʥʷ.  
ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʷ  ʧʝʣʝʪ ʟ ʦʩʘʜʽʚ ʩʪʽʯʥʠʭ ʚʦʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ 

ʫʥʽʚʝʨʩʘʣʴʥʘ ʚʠʧʨʦʙʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʋɺʄ-50 ʪʘ ʩʧʝʮʽʘʣʴʥʦ ʚʠʛʦʪʦʚʣʝʥʠʡ 

ʧʨʝʩʦʚʠʡ ʧʨʠʩʪʨʽʡ. ʇʽʩʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʨʪʽʾ ʧʝʣʝʪ, ʚʦʥʠ ʩʧʘʣʶʚʘʣʠʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʫʬʝʣʴʥʦʾ ʧʝʯʽ ʟ ʦʮʽʥʢʦʶ ʟʦʣʴʥʦʩʪʽ. ʊʠʛʝʣʴ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ 

ʟʨʘʟʢʦʤ ʧʦʤʽʱʘʣʠ ʫ ʤʫʬʝʣʴʥʫ ʧʽʯ ʽ ʧʨʦʚʦʜʠʣʠ ʡʦʛʦ ʦʟʦʣʶʚʘʥʥʷ ʟ ʧʦʜʘʣʴʰʦʶ 

ʚʠʪʨʠʤʢʦʶ ʫ ʥʽʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 800 Áʉ ʧʨʦʪʷʛʦʤ 1 ʛʦʜʠʥʠ (ʜʦ ʧʦʚʥʦʛʦ 

ʚʠʛʦʨʷʥʥʷ ʚʫʛʣʝʮʶ). ɿʦʣʴʥʽʩʪʴ ʧʝʣʝʪ ʟ ʤʫʣʦʚʠʭ ʦʩʘʜʽʚ ʧʝʨʝʨʘʭʦʚʫʚʘʣʘʩʷ ʥʘ ʩʫʭʫ 

ʤʘʩʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʝʣʝʪ ʽ ʩʠʨʦʚʠʥʠ.  

 ɿʦʣʴʥʽʩʪʴ ʘʥʘʣʽʪʠʯʥʦʾ ʧʨʦʙʠ ʩʠʨʦʚʠʥʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ,%:  

Aa =  

ʜʝ ʪ1,ʪ2,ʪ3 ï ʤʘʩʘ ʪʠʛʣʷ ʚʽʜʧʦʚʽʜʥʦ ʧʨʦʞʘʨʝʥʦʛʦ, ʟ ʥʘʚʘʞʢʦʶ ʧʨʦʙʠ ʩʠʨʦʚʠʥʠ ʪʘ 

ʽʟ ʟʦʣʴʥʠʤ ʟʘʣʠʰʢʦʤ ʧʽʩʣʷ ʧʨʦʞʘʨʶʚʘʥʥʷ, ʛ. 

ʇʝʨʝʨʘʭʫʥʦʢ ʟʦʣʴʥʦʩʪʽ ʘʥʘʣʽʪʠʯʥʦʾ ʧʨʦʙʠ ʥʘ ʩʫʭʫ ʤʘʩʫ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʬʦʨʤʫʣʦʶ,%:  

Ac = Aa  

ʜʝ Wa ï ʚʦʣʦʛʽʩʪʴ ʩʠʨʦʚʠʥʠ, %. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟʨʘʟʢʘ ʙʽʦʧʘʣʠʚʘ ʪʘ ʟʦʣʴʥʦʛʦ ʟʘʣʠʰʢʫ ʧʽʩʣʷ 

ʡʦʛʦ ʩʧʘʣʶʚʘʥʥʷ ʧʦʢʘʟʘʥʦ  ʥʘ ʨʠʩʫʥʢʫ 1. 

 

   
ʈʠʩ. 1. ɺʠʛʣʷʜ ʛʨʘʥʫʣʠ (d = 16 ʤʤ, h =  30 ʤʤ), ʚʠʛʦʪʦʚʣʝʥʦʾ ʟ ʦʩʘʜʫ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ 

ʾʾ ʟʦʣʴʥʦʛʦ ʟʘʣʠʰʢʫ ʧʽʩʣʷ ʟʛʦʨʷʥʥʷ 
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ɿʦʣʴʥʽ ʟʘʣʠʰʢʠ ʥʘ ʩʫʭʫ ʤʘʩʫ ʧʝʣʝʪ ʧʽʩʣʷ ʟʛʦʨʷʥʥʷ ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʣʠ 42,2 

%. ɺʦʥʠ ʤʘʣʠ ʢʨʠʭʢʫ ʩʪʨʫʢʪʫʨʫ ʽ ʧʨʠ ʥʝʟʥʘʯʥʠʭ ʟʫʩʠʣʣʷʭ ʣʝʛʢʦ ʨʫʡʥʫʚʘʣʠʩʷ ʟ 

ʧʝʨʝʭʦʜʦʤ ʫ  ʛʝʪʝʨʦʜʠʩʧʝʨʩʥʠʡ ʩʪʘʥ (ʨʠʩ. 1). 

Висновки.  ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʫʪʠʣʽʟʘʮʽʾ ʦʩʘʜʽʚ ʩʪʽʯʥʠʭ ʚʦʜ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʦʙʣʘʩʥʦʛʦ ʢʦʤʫʥʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ çɼʥʽʧʨʦ-ʂʽʨʦʚʦʛʨʘʜè, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ ʥʠʭ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʙʽʦʧʘʣʠʚʘ ʫ ʚʠʛʣʷʜʽ ʧʝʣʝʪ, ʪʝʨʤʦʭʽʤʽʯʥʦʾ ʾʭ ʧʝʨʝʨʦʙʢʠ ʪʘ 

ʦʜʝʨʞʘʥʥʷ ʟʦʣʴʥʠʭ ʟʘʣʠʰʢʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʩʠʨʦʚʠʥʫ ʜʣʷ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʪʨʠʤʘʥʽ ʙʽʦʧʘʣʠʚʥʽ ʧʝʣʝʪʠ ʻ ʝʢʦʣʦʛʽʯʥʦ ʥʝʰʢʽʜʣʠʚʠʤʠ, 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʘʣʦʶ ʚʘʨʪʽʩʪʶ ʧʨʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʭ ʪʝʧʣʦʪʝʭʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʪʦʤʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʨʤʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʧʝʨʝʨʦʙʢʠ 

(ʩʧʘʣʶʚʘʥʥʷ, ʛʘʟʠʬʽʢʘʮʽʷ, ʧʽʨʦʣʽʟ) ʻ ʜʦʮʽʣʴʥʠʤ.  

ʊʘʢʽ ʟʦʣʴʥʽ ʟʘʣʠʰʢʠ ʧʽʩʣʷ ʟʛʦʨʷʥʥʷ ʧʝʣʝʪ ʤʘʶʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʦʣʴʥʽʩʪʴ 

42,2 %, ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʟʘʧʦʚʥʶʚʘʯʽ 

ʮʝʤʝʥʪʽʚ, ʙʝʪʦʥʽʚ, ʘʩʬʘʣʴʪʫ ʪʦʱʦ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʠʪʴ ʢʦʤʧʣʝʢʩʥʦ ʨʦʟʚ'ʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ 

ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ: ʫʪʠʣʽʟʫʚʘʪʠ ʦʩʘʜʠ 

ʩʪʽʯʥʠʭ ʚʦʜ, ʟʥʠʟʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ 

ʧʨʠʨʦʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʪʘ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. 
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ІННОВАЦІЙНІ ТЕХНОЛОГІЇ ВИГОТОВЛЕННЯ БУДІВЕЛЬНИХ 

КОНСТРУКЦІЙ ТА ЇХ ЗАСТОСУВАННЯ У СУЧАСНОМУ БУДІВНИЦТВІ 

В УМОВАХ ЦИФРОВОЇ ТРАНСФОРМАЦІЇ ТА ПІСЛЯВОЄННОГО 

ВІДНОВЛЕННЯ УКРАЇНИ 

ʉʣʦʥʴ ɺ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ; ʂʦʥʦʥʝʥʢʦ ʃ.ɺ., ʩʪʫʜʝʥʪʢʘ 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ɹʫʜʽʚʝʣʴʥʘ ʛʘʣʫʟʴ ʥʘʣʝʞʠʪʴ ʜʦ ʦʩʥʦʚʥʠʭ ʩʝʢʪʦʨʽʚ ʩʚʽʪʦʚʦʾ 

ʝʢʦʥʦʤʽʢʠ, ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʚʠʨʦʙʥʠʯʦʾ, ʪʨʘʥʩʧʦʨʪʥʦʾ, ʞʠʪʣʦʚʦʾ ʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʬʦʨʤʫʶʯʠ ʦʩʥʦʚʫ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʝʨʞʘʚʠ. 

ʈʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʚʧʣʠʚʘʻ ʥʘ ʪʝʤʧʠ ʫʨʙʘʥʽʟʘʮʽʾ, ʽʥʚʝʩʪʠʮʽʡʥʫ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʨʝʛʽʦʥʽʚ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ.  

ʉʴʦʛʦʜʥʽ ʩʚʽʪʦʚʠʡ ʙʫʜʽʚʝʣʴʥʠʡ ʨʠʥʦʢ ʜʝʤʦʥʩʪʨʫʻ ʩʪʘʙʽʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʨʦʩʪʘʥʥʷ, ʦʜʥʘʢ ʦʜʥʦʯʘʩʥʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʠʟʢʦʶ ʩʠʩʪʝʤʥʠʭ ʧʨʦʙʣʝʤ. ɼʦ 

ʦʩʥʦʚʥʠʭ ʚʠʢʣʠʢʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʠʟʴʢʽ ʪʝʤʧʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʨʘʮʽ, ʧʦʩʪʽʡʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʢʦʰʪʦʨʠʩʥʦʾ ʚʘʨʪʦʩʪʽ ʚʝʣʠʢʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ 

ʧʨʦʻʢʪʽʚ, ʟʘʪʨʠʤʢʠ ʫ ʚʠʢʦʥʘʥʥʽ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ, ʜʝʬʽʮʠʪ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ 

ʪʘ ʧʦʩʠʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʧʨʦʮʝʩʽʚ ʙʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʥʘʯʥʦʶ 

ʧʨʦʙʣʝʤʦʶ ʪʘʢʦʞ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʘ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʝʥʝʨʛʦʚʠʪʨʘʪʘʤʠ, ʚʝʣʠʢʠʤ ʦʙʩʷʛʦʤ 

ʙʫʜʽʚʝʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʩʫʪʪʻʚʠʤ ʚʫʛʣʝʮʝʚʠʤ ʩʣʽʜʦʤ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʧʦʰʫʢ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ, 

ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ 

ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʙʦʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʘʜʜʠʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʙʫʜʽʚʥʠʮʪʚʽ. 

ɼʣʷ ʋʢʨʘʾʥʠ ʟʘʟʥʘʯʝʥʽ ʧʨʦʙʣʝʤʠ ʧʦʩʠʣʶʶʪʴ ʧʦʚʥʦʤʘʩʰʪʘʙʥʠʤʠ ʚʦʻʥʥʠʤʠ 

ʜʽʤ̫ʠ, ɦʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷʤ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ, ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʣʦʛʽʩʪʠʯʥʠʭ 

ʚʫʟʣʽʚ. ʄʘʩʰʪʘʙʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʬʦʨʤʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʧʨʦʛʨʘʤʠ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ, ʱʦ ʧʦʪʨʝʙʫʚʘʪʠʤʝ 

ʟʥʘʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʥʘʩʘʤʧʝʨʝʜ 

ʮʠʬʨʦʚʠʭ) ʫ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʮʝʩʘʭ. ɺʦʜʥʦʯʘʩ ʙʫʜʽʚʝʣʴʥʘ ʛʘʣʫʟʴ ʋʢʨʘʾʥʠ 

ʬʫʥʢʮʽʦʥʫʻ ʚ ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʟʫʤʦʚʣʝʥʦʛʦ ʤʽʛʨʘʮʽʻʶ 

ʥʘʩʝʣʝʥʥʷ, ʩʢʦʨʦʯʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷʤ 

ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʜʦ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʤʝʪʦʜʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʨʦʙʦʪʦʪʝʭʥʽʢʠ, ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʢʦʤʧʣʝʢʩʽʚ. 
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Основна частина. ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʪʘ 

ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘʩʚʽʜʯʫʻ ʩʫʪʪʻʚʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʩʪʨʫʢʪʫʨʠ 

ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʫ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ. ʇʽʩʣʷ ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ 

ʙʫʜʽʚʥʠʮʪʚʘ ʫ 2022 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʽʱʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʫ ʙʽʢ ʽʥʞʝʥʝʨʥʦʾ ʪʘ 

ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʚʠʜʢʠʭ, 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʟʚʝʜʝʥʥʷ ʦʙôʻʢʪʽʚ [2]. 

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ 

ʻ ʘʜʜʠʪʠʚʥʝ ʙʫʜʽʚʥʠʮʪʚʦ (Additive Construction), ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʷʭ 

ʙʫʜʽʚʝʣʴʥʦʛʦ 3D-ʜʨʫʢʫ. ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

3D-ʜʨʫʢʫ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʟʘʙʝʟʧʝʯʫʻ ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ, 

ʤʽʥʽʤʽʟʘʮʽʶ ʚʽʜʭʦʜʽʚ, ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʤʘʪʝʨʽʘʣʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ [4; 6]. 

ʊʝʭʥʦʣʦʛʽʾ ʘʜʜʠʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʦʰʘʨʦʚʝ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ, 

ʢʝʨʦʚʘʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʜʝ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʨʦʮʝʩʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʚʨʫʯʥʫ, ʘʜʜʠʪʠʚʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʩʫʪʪʻʚʦ 

ʟʤʝʥʰʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʩʴʢʦʾ ʧʨʘʮʽ. 

ɺʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 3D-ʜʨʫʢʫ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʣʘʜʥʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʬʦʨʤ ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʎʝ ʩʪʚʦʨʶʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ 

ʙʫʜʽʚʝʣʴ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ. ʂʨʽʤ ʪʦʛʦ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʩʢʦʨʦʪʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʥʝʙʝʟʧʝʯʥʠʭ ʫʤʦʚʘʭ. 

ʊʝʭʥʦʣʦʛʽʷ 3DCP (3D Concrete Printing) ʧʨʦʡʰʣʘ ʝʚʦʣʶʮʽʶ ʚʽʜ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʟʚʝʜʝʥʥʽ ʞʠʪʣʦʚʠʭ 

ʙʫʜʠʥʢʽʚ, ʤʦʩʪʽʚ, ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ ʪʘ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʘʜʜʠʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʚʽʜʤʦʚʘ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ 

ʦʧʘʣʫʙʢʠ, ʯʘʩʪʢʘ ʷʢʦʾ ʫ ʢʣʘʩʠʯʥʦʤʫ ʤʦʥʦʣʽʪʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʜʦ 

ʧʦʣʦʚʠʥʠ ʟʘʛʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ [4]. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ ʙʫʜʽʚʝʣʴʥʦʛʦ 3D-ʜʨʫʢʫ ʻ Direct Deposition - 

ʤʝʪʦʜ ʧʨʷʤʦʛʦ ʧʦʰʘʨʦʚʦʛʦ ʥʘʥʝʩʝʥʥʷ ʩʫʤʽʰʽ ʯʝʨʝʟ ʝʢʩʪʨʫʜʝʨ. ʋ ʤʝʞʘʭ ʮʴʦʛʦ 

ʧʽʜʭʦʜʫ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ Contour Crafting ʪʘ Concrete Printing, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʩʢʣʘʜʥʽ ʘʨʭʽʪʝʢʪʫʨʥʽ ʬʦʨʤʠ, ʚʥʫʪʨʽʰʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʦʨʦʞʥʠʥʠ ʪʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ [1; 4]. 

ʆʢʨʝʤʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʘʜʜʠʪʠʚʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʻ ʪʝʭʥʦʣʦʛʽʷ Bed 

Deposition, ʱʦ ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʦʰʘʨʦʚʦʤʫ ʟʚôʷʟʫʚʘʥʥʽ ʧʦʨʦʰʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ ʪʝʭʥʦʣʦʛʽʷ D-Shape, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʬʘʩʘʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʤʘʣʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʬʦʨʤ ʪʘ 

ʽʥʞʝʥʝʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ [4]. 

ɺʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʘʜʜʠʪʠʚʥʦʛʦ 

ʙʫʜʽʚʥʠʮʪʚʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠʨʦʜʥʦʾ ʛʣʠʥʠ, ʛʝʦʧʦʣʽʤʝʨʽʚ 
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ʪʘ ʙʝʟʢʣʽʥʢʝʨʥʠʭ ʚôʷʞʫʯʠʭ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʚʫʛʣʝʮʝʚʠʡ ʩʣʽʜ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʢʦʨʦʪʠʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ [5; 6]. ɼʦʩʣʽʜʞʝʥʥʷ 

ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʢʦʤʧʦʟʠʪʽʚ, 

ʤʽʢʨʦʬʽʙʨʠ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʚʣʘʩʪʠʚʽʩʪʶ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʤʽʢʨʦʪʨʽʱʠʥ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ [5]. 

ʄʘʢʩʠʤʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʜʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʫʤʦʚʠ ʾʭ 

ʽʥʪʝʛʨʘʮʽʾ ʫ ʮʠʬʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ Construction 5.0, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʦʻʜʥʘʥʥʷ 

ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, BIM-ʪʝʭʥʦʣʦʛʽʡ, ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ (Digital Twins), 

ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. BIM-ʤʦʜʝʣʶʚʘʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻ ʦʙôʻʜʥʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ, ʯʘʩʦʚʠʭ, ʚʘʨʪʽʩʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʦʙôʻʢʪʘ ʚ ʻʜʠʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʧʨʦʩʪʦʨʽ [3].  

ʉʫʪʪʻʚʫ ʨʦʣʴ ʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʚʽʜʽʛʨʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʢʦʰʪʦʨʠʩʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʣʝʢʩʘʭ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʠ, ʘʥʘʣʽʟʫʚʘʪʠ BIM-ʤʦʜʝʣʽ, 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʘʨʪʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʦʧʝʨʘʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʧʦʤʠʣʢʠ ʫ ʧʨʦʻʢʪʥʽʡ 

ʜʦʢʫʤʝʥʪʘʮʽʾ [3]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʥʦʟʥʦʾ ʘʥʘʣʽʪʠʢʠ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʢʦʰʪʦʨʠʩʽʚ, ʤʽʥʽʤʽʟʘʮʽʶ ʨʠʟʠʢʽʚ ʪʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ [3]. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʠʪʠ ʨʦʟʚʠʪʢʫ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ. ʉʫʯʘʩʥʽ ʤʦʙʽʣʴʥʽ ʙʫʜʽʚʝʣʴʥʽ ʧʨʠʥʪʝʨʠ ʤʦʞʫʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʷʢ ʫ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ, ʪʘʢ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ 

ʤʘʡʜʘʥʯʠʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʟʘʙʝʟʧʝʯʫʻ 

ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ, ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ ʜʨʫʢʫ ʪʘ ʦʧʝʨʘʪʠʚʥʝ 

ʢʦʨʠʛʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʧʦʻʜʥʘʥʥʷ ʘʜʜʠʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽʟ BIM-

ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʮʠʬʨʦʚʠʤʠ ʜʚʽʡʥʠʢʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ BIM-ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʠʪʠ ʻʜʠʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ, 

ʤʦʥʪʘʞʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʝʣʴʥʠʭ ʦʙôʻʢʪʽʚ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʝʬʝʢʪʠʚʥʘ ʢʦʦʨʜʠʥʘʮʽʷ ʤʽʞ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʤʝʥʰʫʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʻʢʪʥʠʭ ʢʦʣʽʟʽʡ ʪʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʦʯʥʽʩʪʴ ʧʣʘʥʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ʉʠʩʪʝʤʠ ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɯʥʪʝʛʨʘʮʽʷ 

ʜʘʪʯʠʢʽʚ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʜʦʟʚʦʣʷʻ ʥʘʢʦʧʠʯʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʜʝʬʦʨʤʘʮʽʾ, ʚʦʣʦʛʽʩʪʴ, ʧʦʷʚʫ ʤʽʢʨʦʪʨʽʱʠʥ ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʩʧʦʨʫʜ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ 

ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ 

ʜʝʬʝʢʪʽʚ ʽ ʩʚʦʻʯʘʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʥʠʭ ʟʘʭʦʜʽʚ. 
ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʫʯʘʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʦʞ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʷʢʽ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʫ ʧʨʦʮʝʩʠ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ 
ʢʦʰʪʦʨʠʩʥʦʛʦ ʘʥʘʣʽʟʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʦʟʚʦʣʷʻ 
ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʙʫʜʽʚʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʘʥʘʣʽʟʫ ʧʨʦʻʢʪʥʦʾ 
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ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ [3]. ʂʨʽʤ ʪʦʛʦ, ʰʪʫʯʥʠʡ 
ʽʥʪʝʣʝʢʪ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʛʨʘʬʽʢʽʚ ʙʫʜʽʚʥʠʮʪʚʘ, ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ 
ʪʘ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ. 

ʉʫʪʪʻʚʦʶ ʧʝʨʝʚʘʛʦʶ ʮʠʬʨʦʚʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʤʦʞʣʠʚʽʩʪʴ 
ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʫ ʤʝʞʘʭ ʢʦʥʮʝʧʮʽʾ Construction 5.0. ʅʘ 
ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʽʚ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʢʦʥʮʝʧʮʽʷ Construction 5.0 
ʦʨʽʻʥʪʦʚʘʥʘ ʥʝ ʣʠʰʝ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʽʚ, ʘʣʝ ʡ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ 
ʨʦʟʚʠʪʢʫ, ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʣʶʜʠʥʦʮʝʥʪʨʠʯʥʦʛʦ 
ʧʽʜʭʦʜʫ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. 

Висновки. ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥ ̔

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʫʯʘʩʥʦʾ ʙʫʜʽʚʝʣʴʥʦʾ 

ʛʘʣʫʟʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʜʜʠʪʠʚʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, BIM-

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ, 

ʰʚʠʜʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʙʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʦʛʦ 3D-ʜʨʫʢʫ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʪʨʠʚʘʣʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʤʽʥʽʤʽʟʫʚʘʪʠ ʙʫʜʽʚʝʣʴʥʽ 

ʚʽʜʭʦʜʠ ʪʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ, ʪʦʯʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʝʣʴʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 
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БІОРЕЦЕПТИВНИЙ БЕТОН ЯК ІННОВАЦІЙНИЙ МАТЕРІАЛ: ДОСВІД 

КОМПАНІЇ RESPYRE 

ʏʝʧʽʣʴ ʈ.ɼ., ʩʪʫʜʝʥʪ ʨʽʚʥʷ, 

ɻʨʠʛʦʨʯʫʢ ɻ.ɺ., ʘʩʠʩʪʝʥʪ  

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ  ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ʋ ʩʫʯʘʩʥʦʤʫ ʤʽʩʴʢʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʙʝʪʦʥ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʟ 

ʦʩʥʦʚʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʤʽʮʥʦʩʪʽ, ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ 

ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʽʡ ʚʘʨʪʦʩʪʽ ʚʽʥ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʞʠʪʣʦʚʦʤʫ, 

ʛʨʦʤʘʜʩʴʢʦʤʫ ʪʘ ʧʨʦʤʠʩʣʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʝʚʘʛʠ ʙʝʪʦʥʫ ʥʘʜ 

ʽʥʰʠʤʠ ʙʫʜʽʚʝʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʪʚʦʨʶʶʪʴ ʥʠʟʢʫ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ 

ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʙʫʜʽʚʝʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʙʽʦʨʝʮʝʧʪʠʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʫʤʦʚʠ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʨʦʩʪʫ ʨʦʩʣʠʥ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ 

ʪʝʭʥʦʣʦʛʽʷ ʩʪʘʨʪʘʧʫ VertiScape ʢʦʤʧʘʥʽʾ Respyre ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʨʝʮʝʧʪʠʚʥʦʛʦ 

ʙʝʪʦʥʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʝʣʝʥʠʭ ʬʘʩʘʜʽʚ. 

Основна частина. ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʤʽʩʪ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʘʢʪʠʚʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʫʨʙʘʥʽʟʘʮʽʾ ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʜʽʣʷʥʦʢ ʟʘʙʫʜʦʚʠ ʪʘ 

ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱ ʦʟʝʣʝʥʝʥʥʷ. ɿʘ ʜʘʥʠʤʠ United Nations, ʫ 2022 ʨʦʮʽ ʫ ʤʽʩʪʘʭ 

ʧʨʦʞʠʚʘʣʦ ʧʦʥʘʜ 56 % ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ, ʘ ʜʦ 2050 ʨʦʢʫ ʧʦʢʘʟʥʠʢ ʟʨʦʩʪʝ ʜʦ 68 % 

[4, ʩ. 1]. ʎʝ ʧʦʩʠʣʶʻ ʧʦʪʨʝʙʫ ʚ ʘʜʘʧʪʘʮʽʾ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ 

ʚʠʢʣʠʢʽʚ. 

ɿʨʦʩʪʘʥʥʷ ʤʽʩʪ ʫʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʩʧʨʠʯʠʥʠʣʦ ʤʘʩʦʚʝ  

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʪʦʥʫ, ʷʢʠʡ ʩʪʘʚ ʢʣʶʯʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ ʩʫʯʘʩʥʦʾ ʫʨʙʘʥʽʟʦʚʘʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʑʽʣʴʥʘ ʟʘʙʫʜʦʚʘ, ʨʦʟʰʠʨʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ 

ʢʽʣʴʢʽʩʪʴ ʙʝʪʦʥʥʠʭ ʧʦʚʝʨʭʦʥʴ ʩʧʨʠʯʠʥʠʣʦ ʟʤʝʥʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʟʦʥ ʽ ʧʦʨʫʰʝʥʥʷ 

ʧʨʠʨʦʜʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ ʚ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʅʘʩʣʽʜʢʦʤ ʮʴʦʛʦ ʩʪʘʣʦ 

ʧʦʩʠʣʝʥʥʷ ʝʬʝʢʪʫ ʤʽʩʴʢʠʭ ʪʝʧʣʦʚʠʭ ʦʩʪʨʦʚʽʚ. ʎʝ ʤʝʪʝʦʨʦʣʦʛʽʯʥʝ ʷʚʠʱʝ, ʟʘ ʷʢʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʪʘ ʧʦʚʝʨʭʦʥʴ ʫ ʤʝʞʘʭ ʤʽʩʪʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 5ï10 ÁC ʚʠʱʘ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʚʢʦʣʠʰʥʴʦʶ ʩʽʣʴʩʴʢʦʶ ʤʽʩʮʝʚʽʩʪʶ [1; 3, ʩ. 1ï2].  

ʊʘʢʦʞ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʝʪʦʥʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʥʘʩʘʤʧʝʨʝʜ ʯʝʨʝʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʝʤʝʥʪʫ, ʷʢʠʡ ʻ ʡʦʛʦ ʦʩʥʦʚʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ. ɺʠʨʦʙʥʠʮʪʚʦ ʮʝʤʝʥʪʫ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʝʥʝʨʛʽʾ ʪʘ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʚʠʢʠʜʘʤʠ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. ɿʘ ʜʘʥʠʤʠ International 

Energy Agency, ʮʝʤʝʥʪʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʬʦʨʤʫʻ ʙʣʠʟʴʢʦ 7ï8% ʛʣʦʙʘʣʴʥʠʭ 

ʚʠʢʠʜʽʚ CO , ʱʦ ʨʦʙʠʪʴ ʾʾ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʜʞʝʨʝʣ ʧʘʨʥʠʢʦʚʠʭ 

ʛʘʟʽʚ [1; 4, ʩ. 17].  

ɽʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɼʝʤʦʥʪʦʚʘʥʽ ʙʝʪʦʥʥʽ ʝʣʝʤʝʥʪʠ ʫʪʚʦʨʶʶʪʴ ʟʥʘʯʥʽ ʦʙʩʷʛʠ 
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ʙʫʜʽʚʝʣʴʥʠʭ ʚʽʜʭʦʜʽʚ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʨʦʙʣʝʥʘ ʪʘ 

ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʥʘ ʧʦʣʽʛʦʥʘʭ.  

ʋ ʩʫʢʫʧʥʦʩʪʽ ʮʽ ʬʘʢʪʦʨʠ ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʟʜʘʪʥʠʭ ʟʤʝʥʰʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʥʘ 

ʝʢʦʣʦʛʽʶ. 

ʂʦʤʧʘʥʽʷ Respyre [1] ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʢʦʥʮʝʧʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʱʦ ʧʽʜʪʨʠʤʫʻ ʨʦʟʚʠʪʦʢ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ. ɯʜʝʷ ʚʠʥʠʢʣʘ ʥʘ 

ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ɼʝʣʬʪʩʴʢʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʫ ʛʘʣʫʟʽ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʪʘ ʙʽʦʣʦʛʽʾ. ʅʘʫʢʦʚʮʽ ʫʥʽʚʝʨʩʠʪʝʪʫ ʜʦʚʝʣʠ ʤʦʞʣʠʚʽʩʪʴ 

ʢʝʨʦʚʘʥʦʛʦ ʨʦʩʪʫ ʤʦʭʽʚ ʥʘ ʤʽʥʝʨʘʣʴʥʠʭ ʧʦʚʝʨʭʥʷʭ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʝʪʦʥʫ. 

 ʂʦʤʧʘʥʽʷ Respyre ʨʦʟʨʦʙʣʷʻ ʙʽʦʨʝʮʝʧʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ: ʟʘʪʠʨʢʠ ʜʣʷ ʦʙʨʦʙʢʠ ʽʩʥʫʶʯʠʭ ʩʪʽʥ ʽ ʬʘʩʘʜʽʚ, ʨʦʟʯʠʥ ʜʣʷ ʥʘʥʝʩʝʥʥʷ 

ʤʝʪʦʜʦʤ ʨʦʟʧʠʣʝʥʥʷ ʪʘ ʟʙʽʨʥʽ ʦʙʣʠʮʶʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ. 

ʆʜʥʠʤ ʽʟ ʧʨʠʢʣʘʜʽʚ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʨʝʮʝʧʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ 

ʪʝʭʥʦʣʦʛʽʷ ʩʪʘʨʪʘʧʫ VertiScape. ʂʦʤʧʘʥʽʷ ʧʨʦʧʦʥʫʻ ʬʘʩʘʜʥʝ ʧʦʢʨʠʪʪʷ ʱʦ ʥʝ 

ʚʠʢʦʥʫʻ ʥʝʩʫʯʦʾ ʬʫʥʢʮʽʾ, ʘ ʥʘʥʦʩʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʦʚʝʨʭʥʶ ʽʩʥʫʶʯʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ʇʦʢʨʠʪʪʷ ʟ 70% ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʙʝʪʦʥʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʫʜʽʚʝʣʴʥʽ ʚʽʜʭʦʜʠ ʫ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʈʠʩ. 1). 

ʉʪʨʫʢʪʫʨʘ ʤʘʪʝʨʽʘʣʫ ʫʪʨʠʤʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ ʪʘ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ 

ʤʦʭʫ ʙʝʟ ʧʦʰʢʦʜʞʝʥʥʷ ʙʝʪʦʥʥʦʾ ʧʦʚʝʨʭʥʽ ʦʩʥʦʚʠ [1; 2; 4, ʩ. 3ï5]. 

ʊʝʭʥʦʣʦʛʽʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʤʽʥʽ ʩʪʨʫʢʪʫʨʠ ʮʝʤʝʥʪʥʦʾ ʤʘʪʨʠʮʽ ʰʣʷʭʦʤ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʧʦʚʝʨʭʥʽ ʪʘ ʜʦʜʘʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ 

ʫʪʨʠʤʫʶʪʴ ʚʦʣʦʛʫ ʡ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ. ɼʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʽʦʛʝʣʴ ʟʽ 

ʩʧʦʨʘʤʠ ʤʦʭʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʚʠʥʥʫ ʬʽʢʩʘʮʽʶ ʨʦʩʣʠʥʥʦʛʦ ʰʘʨʫ.  
 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ɼʝʤʦʥʩʪʨʘʮʽʷ 

ʙʽʦʨʝʮʝʧʪʠʚʥʦʛʦ ʙʝʪʦʥʫ 

ʈʠʩ. 2. ʊʝʩʪʦʚʽ ʬʘʩʘʜʥʽ ʧʦʚʝʨʭʥʽ ʚ ʨʘʡʦʥʽ 

ʄʘʨʠʥʪʝʨʨʝʡʥ, ɸʤʩʪʝʨʜʘʤ 
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ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʩʧʨʠʷʻ ʜʦʩʷʛʥʝʥʥʶ ʥʠʟʢʠ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʤʽʩʪ. ʉʘʤʦʧʽʜʪʨʠʚʤʫʚʘʥʘ ʝʢʦʩʠʩʪʝʤʘ ʬʘʩʘʜʽʚ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʤʽʢʨʦʢʣʽʤʘʪ 

ʫʨʙʘʥʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: ʤʦʭʦʚʠʡ ʧʦʢʨʠʚ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʝʨʭʥʽ ʬʘʩʘʜʽʚ ʟʘʚʜʷʢʠ ʧʨʦʮʝʩʘʤ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ [3, ʩ. 3; 4]. ʆʧʠʩʘʥʠʡ 

ʤʝʭʘʥʽʟʤ ʜʦʟʚʦʣʷʻ ʯʘʩʪʢʦʚʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʝʬʝʢʪ ʪʝʧʣʦʚʠʭ ʦʩʪʨʦʚʽʚ ʫ ʱʽʣʴʥʦ 

ʟʘʙʫʜʦʚʘʥʠʭ ʨʘʡʦʥʘʭ. 

 ʇʽʜ ʯʘʩ ʽʥʪʝʥʩʠʚʥʠʭ ʦʧʘʜʽʚ ʧʦʚʝʨʭʥʽ ʬʘʩʘʜʽʚ ʟʜʘʪʥʽ ʫʪʨʠʤʫʚʘʪʠ ʜʦʱʦʚʫ 

ʚʦʜʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʤʽʥʽʤʽʟʫʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʙʝʪʦʥʥʽ ʪʘ ʟʘʣʽʟʦʙʝʪʦʥʥʽ 

ʩʧʦʨʫʜʠ. ʅʘʢʦʧʠʯʝʥʘ ʚʦʣʦʛʘ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʻ ʟʨʦʰʝʥʥʷ, ʥʝ ʧʦʪʨʝʙʫʶʯʠ 

ʦʢʨʝʤʠʭ ʧʦʣʠʚʥʠʭ ʩʠʩʪʝʤ. ɺʦʥʠ ʪʘʢʦʞ ʟʘʭʠʱʘʶʪʴ ʤʘʪʝʨʽʘʣʠ ʙʫʜʽʚʝʣʴ ʚʽʜ ʬʽʟʠʯʥʦʾ 

ʪʘ ʭʽʤʽʯʥʦʾ ʢʦʨʦʟʽʾ. ʆʜʥʦʯʘʩʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʟʥʦʰʝʥʥʷ ʤʽʩʴʢʠʭ ʜʨʝʥʘʞʥʠʭ ʩʠʩʪʝʤ. 

ʊʘʢʘ ʦʩʦʙʣʠʚʽʩʪʴ ʟʥʠʞʫʻ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʦʟʝʣʝʥʝʥʥʷʤ. 

ɽʢʦʣʦʛʽʯʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʙʽʦʨʝʮʝʧʪʠʚʥʦʛʦ ʙʝʪʦʥʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʟʜʘʪʥʦʩʪʽ ʤʦʭʫ ʧʦʛʣʠʥʘʪʠ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʽ ʯʘʩʪʠʥʢʠ ʧʠʣʫ ʪʘ 

ʦʢʩʠʜʠ ʘʟʦʪʫ [1; 2]. ɿʘʟʥʘʯʝʥʠʡ ʝʬʝʢʪ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ɼʦʜʘʪʢʦʚʦ ʪʘʢʽ ʧʦʚʝʨʭʥʽ ʬʦʨʤʫʶʪʴ ʤʽʢʨʦʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʢʦʤʘʭ. ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʩʧʨʠʷʻ ʚʽʜʥʦʚʣʝʥʥʶ ʪʘ ʧʽʜʪʨʠʤʘʥʥʶ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʫ ʨʘʡʦʥʘʭ, ʜʝ ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʦʙʤʝʞʝʥʽ. 

ʅʘʷʚʥʽʩʪʴ ʞʠʚʠʭ ʨʦʩʣʠʥ ʥʘ ʟʦʚʥʽʰʥʽʡ ʩʪʦʨʦʥʽ ʙʫʜʽʚʣʽ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʧʩʠʭʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʝʰʢʘʥʮʽʚ, ʧʦʢʨʘʱʫʻ ʚʽʟʫʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ, 

ʧʦʪʝʥʮʽʡʥʦ ʟʥʠʞʫʶʯʠ ʩʪʨʝʩ. 

ɿʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʠʨʦʜʥʠʡ ʨʽʩʪ ʤʦʭʦʚʦʛʦ ʰʘʨʫ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʩʫʙʩʪʨʘʪʽʚ ʪʘ ʩʢʣʘʜʥʠʭ ʢʘʨʢʘʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʩʫʪʪʻʚʦ 

ʟʥʠʞʫʻ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʪʘ ʩʧʨʦʱʫʻ ʽʥʪʝʛʨʘʮʽʶ ʦʟʝʣʝʥʝʥʥʷ ʫ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʙʫʜʽʚʝʣʴ [2; 3, ʩ. 11ï12]. 

ʑʝ ʦʜʥʽʻʶ ʧʝʨʝʚʘʛʦʶ ʙʽʦʨʝʮʝʧʪʠʚʥʠʭ ʧʦʚʝʨʭʦʥʴ ʻ ʥʠʟʴʢʽ ʚʠʤʦʛʠ ʜʦ 

ʜʦʛʣʷʜʫ. ʄʦʭʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ ʥʝ ʧʦʪʨʝʙʫʻ ʨʝʛʫʣʷʨʥʦʛʦ ʩʢʦʰʫʚʘʥʥʷ, ʫʜʦʙʨʝʥʥʷ ʯʠ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʦʣʠʚʫ. ɺʦʥʘ ʜʦʙʨʝ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʽ ʤʦʞʝ 

ʽʩʥʫʚʘʪʠ ʟ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʤ ʚʪʨʫʯʘʥʥʷʤ. ʎʝ ʨʦʙʠʪʴ ʩʠʩʪʝʤʫ ʦʩʦʙʣʠʚʦ 

ʧʨʠʜʘʪʥʦʶ ʜʣʷ ʧʨʦʝʢʪʽʚ, ʜʝ ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ. 

ʅʘʧʨʠʢʣʘʜ, ʢʦʤʝʨʮʽʡʥʽ ʙʫʜʽʚʣʽ, ʛʨʦʤʘʜʩʴʢʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʘʙʦ ʚʘʞʢʦʜʦʩʪʫʧʥʽ 

ʜʘʭʠ.  

ʊʘʢʘ ʩʪʨʘʪʝʛʽʷ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʤʽʩʴʢʠʭ ʨʘʡʦʥʽʚ ʟ ʦʙʤʝʞʝʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʽʥʥʦʚʘʮʽʡʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ 

ʧʨʠʨʦʜʠ ʚ ʟʘʙʫʜʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ɺʘʞʣʠʚʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ VertiScape ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʥʮʠʧʽʚ 

ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ: ʤʘʪʝʨʽʘʣ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʧʝʨʝʨʦʙʣʝʥʦʾ ʩʠʨʦʚʠʥʠ ʟ 

ʚʽʜʭʦʜʽʚ, ʱʦ ʜʦ ʮʴʦʛʦ ʟʘʣʠʰʘʣʠʩʷ ʥʝʧʝʨʝʨʦʙʣʝʥʠʤʠ [1; 2; 4, ʩ. 2]. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʚʪʦʨʠʥʥʦʛʦ ʙʝʪʦʥʫ ʟʤʝʥʰʫʻ ʩʧʦʞʠʚʘʥʥʷ ʧʝʨʚʠʥʥʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʩʢʦʨʦʯʫʻ 

ʦʙʩʷʛʠ ʚʠʢʠʜʽʚ ʧʨʠ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʽ.  

ʅʘʨʘʟʽ ʪʨʠʚʘʶʪʴ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʙʽʦʨʝʮʝʧʪʠʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚ ʫʤʦʚʘʭ ʨʽʟʥʦʾ ʦʩʚʽʪʣʝʥʦʩʪʽ ʡ ʦʙʤʝʞʝʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. ʆʢʨʝʤʘ ʫʚʘʛʘ 
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ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʶ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ ʤʦʭʦʚʦʛʦ ʧʦʢʨʠʚʫ. ʇʨʦʛʥʦʟʦʚʘʥʠʡ 

ʩʪʨʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʪʝʨʽʘʣʫ ʩʷʛʘʻ 30 ʨʦʢʽʚ. 

ʇʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʽʦʨʝʮʝʧʪʠʚʥʦʛʦ ʙʝʪʦʥʫ ʥʘ ʩʴʦʛʦʜʥʽ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʫ ʬʦʨʤʘʪʽ ʧʽʣʦʪʥʠʭ ʧʨʦʻʢʪʽʚ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʅʽʜʝʨʣʘʥʜʽʚ.  

ʆʜʥʠʤ ʽʟ ʧʝʨʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ ʩʪʘʚ ʨʘʡʦʥ 

ʄʘʨʠʥʪʝʨʨʝʡʥ ʚ ɸʤʩʪʝʨʜʘʤʽ (ʈʠʩ. 2), ʜʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʪʝʩʪʦʚʽ ʬʘʩʘʜʥʽ 

ʧʦʚʝʨʭʥʽ ʟ ʙʽʦʨʝʮʝʧʪʠʚʥʦʛʦ ʙʝʪʦʥʫ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʧʨʦʝʢʪʫ: ʜʦʩʣʽʜʞʝʥʥʷ ʘʜʘʧʪʘʮʽʾ 

ʤʘʪʝʨʽʘʣʫ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʤʽʩʪʘ, ʟʜʘʪʥʽʩʪʴ ʫʪʨʠʤʫʚʘʪʠ ʚʦʣʦʛʫ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʤʦʭʦʚʦʛʦ ʧʦʢʨʠʚʫ. ɺ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʩʘʤʦʧʽʜʪʨʠʤʫʚʘʥʦʛʦ ʟʝʣʝʥʦʛʦ ʰʘʨʫ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʩʪʽʡʥʠʭ ʩʠʩʪʝʤ ʧʦʣʠʚʫ. ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʩʪʚʦʨʶʻ 

ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʾ VertiScape 

Висновок. ʊʝʭʥʦʣʦʛʽʷ ʢʦʤʧʘʥʽʾ Respyre ʨʦʟʰʠʨʶʻ ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʝʪʦʥʫ ʫ ʩʫʯʘʩʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ. ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʨʪʘʧʫ VertiScape 

ʧʽʜʪʚʝʨʜʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʦʨʝʮʝʧʪʠʚʥʦʛʦ ʙʝʪʦʥʫ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʚ ʦʟʝʣʝʥʝʥʥʷ 

ʱʽʣʴʥʦ ʟʘʙʫʜʦʚʘʥʦʛʦ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʝʭʥʦʣʦʛʽʷ VertiScape ʟʘʙʝʟʧʝʯʫʻ 

ʧʨʠʨʦʜʥʠʡ ʨʽʩʪ ʤʦʭʫ, ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʛʠ ʪʘ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ 

ʚʽʜʭʦʜʽʚ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʩʪʽʡʥʠʭ ʩʠʩʪʝʤ ʟʨʦʰʝʥʥʷ.  

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʝʢʦʣʦʛʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʪʘ ʧʦʰʫʢʫ ʨʽʰʝʥʴ 

ʜʣʷ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ПРАКТИКО-ОРІЄНТОВАНИЙ ТА ЦИФРОВИЙ ПІДХІД У 

ПІДГОТОВЦІ АРХІТЕКТОРІВ ТА ІНЖЕНЕРІВ-БУДІВЕЛЬНИКІВ 

ʂʦʨʟʘʯʝʥʢʦ ʄ. ʄ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʏʝʨʥʽʛʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ʏʝʨʥʽʛʽʚ 

 

Вступ. ʉʫʯʘʩʥʘ ʩʠʩʪʝʤʘ ʧʽʜʛʦʪʦʚʢʠ ʘʨʭʽʪʝʢʪʦʨʽʚ ʪʘ ʙʫʜʽʚʝʣʴʥʠʢʽʚ ʧʝʨʝʙʫʚʘʻ 

ʫ ʩʪʘʥʽ ʘʢʪʠʚʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʨʦʟʚʠʪʢʦʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʟʤʽʥʦʶ ʚʠʤʦʛ ʜʦ ʧʨʦʬʝʩʽʡʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. ʊʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʣʘʜʘʥʥʷ ʬʘʭʦʚʠʭ 

ʜʠʩʮʠʧʣʽʥ ʫʞʝ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʪʘ 

ʩʫʯʘʩʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ. 

ʆʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʧʦʻʜʥʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽʟ 

ʧʨʘʢʪʠʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʧʦʣʴʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʮʠʬʨʦʚʦʶ ʬʽʢʩʘʮʽʻʶ 

ʦʙôʻʢʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ BIM-ʪʝʭʥʦʣʦʛʽʡ, ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʻ ʬʦʨʤʫʚʘʥʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ, 

ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʫʚʘʪʠ ʟʥʘʥʥʷ ʟ ʘʨʭʽʪʝʢʪʫʨʠ, ʙʫʜʽʚʥʠʮʪʚʘ, ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʜʝʟʽʾ, 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʦʱʦ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ ʥʝ ʣʠʰʝ 

ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʘʣʝ ʡ ʬʦʨʤʫʚʘʥʥʶ ʫ ʟʜʦʙʫʚʘʯʽʚ ʥʘʚʠʯʦʢ 

ʘʥʘʣʽʟʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙôʻʢʪʽʚ, ʨʦʙʦʪʠ ʟ ʧʨʦʩʪʦʨʦʚʠʤʠ ʜʘʥʠʤʠ, ʧʨʦʚʝʜʝʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʦʙʩʪʝʞʝʥʴ ʪʘ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʶʪʴ ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ [1, 2], 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʩʠʥʭʨʦʥʥʦʾ ʡ ʘʩʠʥʭʨʦʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʚʠʢʣʘʜʘʯʝʤ ʽ 

ʟʜʦʙʫʚʘʯʝʤ ʦʩʚʽʪʠ. ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʨʝʘʣʴʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʪʘ ʝʢʩʧʝʜʠʮʽʡʥʠʭ ʨʦʙʽʪ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʠʚʯʝʥʥʷʤ 

ʟʘʙʫʜʦʚʠ ʪʘ ʦʙʩʪʝʞʝʥʥʷʤ ʦʙôʻʢʪʽʚ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʤʝʪʦʜʠʢʫ ʚʠʢʣʘʜʘʥʥʷ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ 

ʜʣʷ ʘʨʭʽʪʝʢʪʦʨʽʚ ʪʘ ʙʫʜʽʚʝʣʴʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʨʦʣʽ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

Основний текст. ʇʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʘʨʭʽʪʝʢʪʦʨʽʚ ʪʘ ʙʫʜʽʚʝʣʴʥʠʢʽʚ 

ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʫ 

ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʽʥʪʝʛʨʘʮʽʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʟ ʥʘʪʫʨʥʠʤʠ ʦʙʩʪʝʞʝʥʥʷʤʠ 

ʦʙôʻʢʪʽʚ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ BIM-ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʦʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʘʨʭʽʪʝʢʪʦʨʘ ʪʘ ʽʥʞʝʥʝʨʘ-ʙʫʜʽʚʝʣʴʥʠʢʘ. ɰʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʥʘʚʠʯʢʠ ʩʪʚʦʨʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʙʫʜʽʚʝʣʴ, ʘʥʘʣʽʟʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʢʦʦʨʜʠʥʘʮʽʾ 
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ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ [2, ʩ. 118]. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʪʝ, ʱʦ BIM-ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʛʨʘʮʽʶ ʛʨʘʬʽʯʥʦʾ, 

ʘʥʘʣʽʪʠʯʥʦʾ ʪʘ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʻʜʠʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʇʽʜ ʯʘʩ ʚʠʢʣʘʜʘʥʥʷ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ ʜʦʮʽʣʴʥʠʤ ʻ ʧʦʻʜʥʘʥʥʷ ʮʠʬʨʦʚʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʧʦʣʴʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ʋ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

çʏʝʨʥʽʛʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʧʣʘʪʬʦʨʤʽ Moodle. 

ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʡ ʧʨʦʮʝʩ ʥʘʙʫʪʪʷ ʟʥʘʥʴ 

ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʩʪʚʦʨʝʥʦʤʫ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [3, 4]. 

ɿʦʢʨʝʤʘ, ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʽ ʝʢʩʧʝʜʠʮʽʾ, ʫ ʤʝʞʘʭ ʷʢʠʭ ʟʜʦʙʫʚʘʯʽ 

ʧʨʦʚʦʜʷʪʴ ʥʘʪʫʨʥʽ ʦʙʩʪʝʞʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʙʫʜʽʚʝʣʴ, ʚʠʢʦʥʫʶʪʴ ʬʦʪʦʬʽʢʩʘʮʽʶ, 

ʦʙʤʽʨʠ, ʘʥʘʣʽʟ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʚʠʟʥʘʯʘʶʪʴ ʭʘʨʘʢʪʝʨ ʧʦʰʢʦʜʞʝʥʴ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʦʪʨʠʤʘʪʠ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʨʝʘʣʴʥʠʤʠ 

ʦʙôʻʢʪʘʤʠ ʪʘ ʟʨʦʟʫʤʽʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʽʩʪʦʨʠʯʥʦʾ ʟʘʙʫʜʦʚʠ. 

ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʤʝʪʦʜʽʚ ʬʽʢʩʘʮʽʾ 

ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ, ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ, 

ʘʝʨʦʬʦʪʦʟʡʦʤʢʠ ʪʘ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʦʯʥʽ ʮʠʬʨʦʚʽ 

ʤʦʜʝʣʽ ʧʘʤôʷʪʦʢ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ [5, ʩ. 76]. ʊʘʢʽ 

ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʫ ʥʘʚʯʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ, ʧʦʚôʷʟʘʥʽ ʟ 

ʘʨʭʽʪʝʢʪʫʨʥʠʤ ʧʨʦʻʢʪʫʚʘʥʥʷʤ, ʨʝʢʦʥʩʪʨʫʢʮʽʻʶ ʙʫʜʽʚʝʣʴ ʪʘ ʽʥʞʝʥʝʨʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ. 

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʪʫʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ BIM. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ 

ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ ʦʙôʻʢʪʽʚ, ʫ ʷʢʠʭ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʜʝʬʝʢʪʠ, ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʽʥʞʝʥʝʨʥʠʭ ʦʙʩʪʝʞʝʥʴ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʽʟ ʩʫʯʘʩʥʠʤʠ 

ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʩʬʦʨʤʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʝ ʙʘʯʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʨʝʩʪʘʚʨʘʮʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʫʯʘʩʥʦʾ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ ʻ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ. ɸʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʘ ʦʩʚʽʪʘ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʟʥʘʥʴ ʽʟ ʩʫʤʽʞʥʠʭ ʛʘʣʫʟʝʡ: ʛʝʦʜʝʟʽʾ, ʝʢʦʣʦʛʽʾ, 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʪʘ ʦʭʦʨʦʥʠ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʽʜʛʦʪʫʚʘʪʠ ʬʘʭʽʚʮʷ, ʟʜʘʪʥʦʛʦ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ 

ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ. 

ʇʨʘʢʪʠʯʥʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘʚʯʘʥʥʷ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʜʠʩʮʠʧʣʽʥ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʨʝʢʦʥʩʪʨʫʢʮʽʻʶ ʪʘ ʨʝʩʪʘʚʨʘʮʽʻʶ ʽʩʪʦʨʠʯʥʦʾ ʟʘʙʫʜʦʚʠ. 

ʈʦʙʦʪʘ ʟ ʨʝʘʣʴʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʽʩʪʦʨʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʦʟʚʠʪʢʫ 

ʥʘʚʠʯʦʢ ʘʥʘʣʽʟʫ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʮʽʥʥʦʩʪʽ ʙʫʜʽʚʝʣʴ. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʛʥʫʯʢʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʧʨʘʮʶʚʘʪʠ ʫ 
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ʚʣʘʩʥʦʤʫ ʪʝʤʧʽ, ʧʦʻʜʥʫʚʘʪʠ ʥʘʚʯʘʥʥʷ ʟ ʧʨʦʬʝʩʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʪʘ ʦʪʨʠʤʫʚʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʧʝʨʝʙʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʮʝ ʥʘʙʫʣʦ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ, ʢʦʣʠ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʟʜʦʙʫʚʘʯʽʚ 

ʧʝʨʝʙʫʚʘʻ ʟʘ ʤʝʞʘʤʠ ʋʢʨʘʾʥʠ, ʧʨʦʪʝ ʧʨʦʜʦʚʞʫʻ ʥʘʚʯʘʥʥʷ. 

ʋʥʽʚʝʨʩʠʪʝʪ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʣʘʪʬʦʨʤʫ Microsoft Teams ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʩʠʥʭʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɼʘʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ, ʚʝʩʪʠ ʦʙʣʽʢ ʧʨʠʩʫʪʥʦʩʪʽ, ʩʪʚʦʨʶʚʘʪʠ ʦʢʨʝʤʽ ʨʦʙʦʯʽ ʛʨʫʧʠ, 

ʟʜʽʡʩʥʶʚʘʪʠ ʟʘʧʠʩ ʣʝʢʮʽʡ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʩʪʽʡʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ.  

ʉʫʪʪʻʚʦʶ ʧʝʨʝʚʘʛʦʶ ʩʫʯʘʩʥʦʛʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ. ʅʘʚʯʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ ʙʫʜʽʚʝʣʴʥʦʛʦ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʤʽʩʪʷʪʴ ʚʽʜʝʦʤʘʪʝʨʽʘʣʠ, ʩʪʚʦʨʝʥʽ ʚʠʢʣʘʜʘʯʘʤʠ ʧʽʜ ʯʘʩ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʟʘʥʷʪʴ, ʚʠʾʟʥʠʭ ʝʢʩʧʝʜʠʮʽʡ, ʦʙʩʪʝʞʝʥʴ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʎʝ ʜʦʟʚʦʣʷʻ ʯʘʩʪʢʦʚʦ ʢʦʤʧʝʥʩʫʚʘʪʠ ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʧʦʩʪʽʡʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʫ ʣʘʙʦʨʘʪʦʨʽʷʭ ʘʙʦ ʥʘ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʡʜʘʥʯʠʢʘʭ. 

ʂʫʨʩʠ ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʦʭʦʧʣʶʶʪʴ ʫʩʽ ʚʠʜʠ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ: ʣʝʢʮʽʡʥʽ, ʧʨʘʢʪʠʯʥʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʥʷʪʪʷ, ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ, 

ʪʝʩʪʫʚʘʥʥʷ, ʧʨʦʻʢʪʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʧʽʜʩʫʤʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ. ɿʥʘʯʥʘ 

ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʣʦʛʽʮʽ ʧʦʜʘʯʽ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʨʦʟʦʨʦʩʪʽ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ 

ʨʦʟʫʤʽʥʥʶ ʩʪʫʜʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʦʩʚʽʪʥʴʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʪʘ ʦʯʽʢʫʚʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. 

ɺʦʜʥʦʯʘʩ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʽʥʞʝʥʝʨʽʚ-ʙʫʜʽʚʝʣʴʥʠʢʽʚ ʢʣʶʯʦʚʠʤ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʨʘʢʪʠʯʥʠʡ ʩʢʣʘʜʥʠʢ ʦʩʚʽʪʠ. ʉʘʤʝ ʪʦʤʫ ʜʠʩʪʘʥʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʻʜʥʫʶʪʴʩʷ ʟ 

ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʨʦʙʦʪʘʤʠ, ʥʘʪʫʨʥʠʤʠ ʦʙʩʪʝʞʝʥʥʷʤʠ, ʧʦʣʴʦʚʠʤʠ ʧʨʘʢʪʠʢʘʤʠ ʪʘ 

ʚʠʾʟʥʠʤʠ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʤʠ ʝʢʩʧʝʜʠʮʽʷʤʠ. ʇʦʻʜʥʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʝʘʣʴʥʦʾ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʘʨʭʽʪʝʢʪʦʨʽʚ ʪʘ ʙʫʜʽʚʝʣʴʥʠʢʽʚ. 

ʉʫʪʪʻʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʨʦʟʚʠʪʦʢ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. 

ɺʠʢʦʥʘʥʥʷ ʢʦʣʝʢʪʠʚʥʠʭ ʧʨʦʻʢʪʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʦʙʩʪʝʞʝʥʥʷʤ ʙʫʜʽʚʝʣʴ, 

ʩʪʚʦʨʝʥʥʷʤ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʪʘ ʘʥʘʣʽʟʦʤ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʧʦʨʫʜ, ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ ʽ ʟʜʘʪʥʦʩʪʽ ʜʦ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʉʘʤʝ ʪʘʢʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʘʨʭʽʪʝʢʪʦʨʘ ʪʘ ʽʥʞʝʥʝʨʘ-

ʙʫʜʽʚʝʣʴʥʠʢʘ. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʽʩʪʦʨʠʯʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʤʽʩʪʘ. ɺʠʚʯʝʥʥʷ ʽʩʪʦʨʠʢʦ-ʣʘʥʜʰʘʬʪʥʦʾ ʩʧʘʜʱʠʥʠ, ʘʥʘʣʽʟ 

ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ ʟʘʙʫʜʦʚʠ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʫʜʝʥʪʘʤ ʛʣʠʙʰʝ ʨʦʟʫʤʽʪʠ ʧʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ. ʋ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʝʢʩʧʝʜʠʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʨʘʡʦʥʽʚ 

ʪʘ ʫʨʦʯʠʱ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʽʟ ʥʘʪʫʨʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʫʯʘʩʥʦʾ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʟʘʻʤʦʜʽʾ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟ ʤʫʟʝʷʤʠ, ʟʘʧʦʚʽʜʥʠʢʘʤʠ, ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ 
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ʪʘ ʦʨʛʘʥʘʤʠ ʦʭʦʨʦʥʠ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ. ʊʘʢʘ ʩʧʽʚʧʨʘʮʷ ʜʦʟʚʦʣʷʻ ʟʘʣʫʯʘʪʠ 

ʩʪʫʜʝʥʪʽʚ ʜʦ ʨʝʘʣʴʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʻʢʪʽʚ ʪʘ ʬʦʨʤʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʽ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘʢʦʞ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʽʥʪʝʛʨʦʚʘʥʝ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʽʟ ʩʫʯʘʩʥʠʤʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤʠ, ʝʢʦʣʦʛʽʯʥʠʤʠ ʪʘ ʨʝʩʪʘʚʨʘʮʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʥʦʚʦʛʦ 

ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʽʩʥʫʶʯʠʭ ʩʧʦʨʫʜ [6, ʩ. 61]. 
Висновки. ʆʪʞʝ, ʩʫʯʘʩʥʘ ʤʝʪʦʜʠʢʘ ʚʠʢʣʘʜʘʥʥʷ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ ʜʣʷ 

ʘʨʭʽʪʝʢʪʦʨʽʚ ʪʘ ʙʫʜʽʚʝʣʴʥʠʢʽʚ ʧʦʚʠʥʥʘ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʮʠʬʨʦʚʠʭ 
ʪʝʭʥʦʣʦʛʽʡ, ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ BIM-ʪʝʭʥʦʣʦʛʽʡ, ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ, ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ 
ʽʥʰʠʭ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʫ ʟʜʦʙʫʚʘʯʽʚ ʩʫʯʘʩʥʠʭ 
ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʇʦʻʜʥʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟ ʧʦʣʴʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ ʥʘʫʢʦʚʦ-
ʜʦʩʣʽʜʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 
ʩʪʫʜʝʥʪʽʚ, ʨʦʟʚʠʥʫʪʠ ʥʘʚʠʯʢʠ ʘʥʘʣʽʟʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʙʫʜʽʚʝʣʴ ʪʘ ʩʬʦʨʤʫʚʘʪʠ 
ʢʦʤʧʣʝʢʩʥʝ ʙʘʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʡ ʟʙʝʨʝʞʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʦʾ 
ʩʧʘʜʱʠʥʠ. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʻ 
ʨʦʟʰʠʨʝʥʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʘʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʘʣʫʯʝʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʨʝʘʣʴʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʻʢʪʽʚ. 
ʉʘʤʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʛʦʪʦʚʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʬʘʭʽʚʮʽʚ, 
ʟʜʘʪʥʠʭ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ. 
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Various principles and methods of landscape architecture aimed at creating 

comfortable conditions for the existence and development of cities are considered. 

Attention is focused on the conditions and measures directed toward the landscaping 

and improvement of residential complexes. 

The comfort of modern housing is determined not only by the convenient 

planning of apartments and buildings, but also by a rational system of cultural and 

residential services, but also by the harmonious combination of various components of 

the architectural landscape of residential districts. Comprehensive improvement of 

residential complexes is regarded as an activity aimed at ensuring their safety, 

accessibility, aesthetics, and convenience of use in accordance with their functional 

purpose. 

The environment has a significant impact on the human body. Its improvement is 

one of the pressing issues of modern science and practice. In the system of measures 

aimed at improving the urban environment, the creation of green spaces occupies an 

important place. 

Green spaces contribute to the creation of favorable microclimatic and sanitary-

hygienic conditions, as well as a natural environment necessary for comfortable human 

life. Considerable practical experience in urban landscaping has been accumulated. A 

production base has been established, including nurseries and floriculture enterprises; an 

organizational system for urban greening has been developed; and other measures 

aimed at improving urban landscaping systems are being implemented. 

The problem of the comprehensive improvement of residential complexes is of 

both scientific and practical interest. The practical possibilities of using all elements of 

improvement directly depend on the size and configuration of the courtyard space of a 

residential complex, its topography, the location of the residential area, the situational 

position of the site within the urban development, the architectural and artistic 

appearance of the surrounding buildings and structures, as well as a number of other 

factors. 

Green infrastructure development on streets, residential areas, and other structural 

elements that form a unified system of urban green spaces serves as one of the most 

favorable environments for public recreation and for organizing various mass cultural 

and educational activities. It also includes the formation of new green areas, as well as 

the reconstruction and renewal of existing plantations with the maximum preservation 

of natural landscapes. 

The analyzed global experience in the landscaping and improvement of 

residential complexes emphasizes the perception of the environment as a systemic, 
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multi-level natural and anthropogenic object. Particular attention is paid to the creation 

of aesthetically expressive and ecologically healthy environments. 

The modern urban environment provides many new examples of the organization 

of socially significant spaces, the study of which helps to determine the mechanisms 

through which the environment itself influences human behavior and health. Changes in 

the speed of human interaction with the environment and the complex nature of this 

process require careful study [1]. 

In this regard, the search for new methods of designing the landscaping and 

improvement of residential complexes aimed at creating a comfortable environment in 

urban conditions is becoming increasingly relevant [1, 2]. 

The landscaping and improvement of residential complexes have evolved from 

decorative elements into critically important components of sustainable urban 

development, environmental safety, and the physical and mental well-being of residents. 

Recent studies emphasize the transition from the concept of a ñneat flowerbedò to 

the creation of functional ecosystems. An analysis of recent research on this issue has 

revealed the obsolescence of certain design standards, although new state building 

regulations (DBN B.1.1-22:2017) are being actively implemented. 

Research also highlights the need to restore recreational areas, particularly in 

southern Ukraine, taking into account environmental safety and new approaches to 

design. There is a growing demand for abandoning chemical fertilizers in favor of 

compost and natural maintenance methods. 

The landscaping and improvement of residential complexes in Ukraine are 

addressed both by scholars, who develop theoretical foundations, and by practicing 

landscape architects and design bureaus responsible for implementation. The modern 

approach emphasizes biophilic design, sustainable development, the use of native 

plants, and the creation of functional recreational areas. 

The problem of creating comfortable conditions for the existence and 

development of cities has been consistently examined in numerous studies by both 

domestic and foreign specialists. At different stages of societal development, this issue 

has been explored in their research works. 

Foreign authors focus on the concepts of the ñgarden city,ò sustainable 

landscapes, ñblue-greenò infrastructure, and residential complexes as centers of 

biodiversity. 

Researcher Ebenezer Howard is considered the founder of the ñgarden cityò 

concept, which became the basis for modern residential complexes with extensive green 

areas. Lee Kuan Yew worked on and initiated the ñClean and Green Singaporeò 

program and promoted the concept of a ñcity in a garden,ò which provides for vertical 

landscaping and dense greening of residential complexes. Herbert Haaren and Heiland 

developed methodological approaches to landscape planning that are being adapted in 

Ukraine. 

Ukrainian researchers focus on the reconstruction of old residential districts, 

compliance with state building regulations (DBN), vertical landscaping, and the social 

component of comfortable urban spaces. 
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Volodymyr Kucheryavyi and Vasyl Kucheryavyi examine the principles of 

forming green zones in cities. Oleksandr Bezliubchenko, Oleksandr Zavalnyi, and 

Tetiana Chernonosova address issues related to the design of residential development 

and the improvement of residential districts. Nataliia Kryzhanivska reveals the 

principles of landscape planning relevant to adjacent residential territories. V. S. 

Hryshyna and H. O. Osychenko study the evolution of urban landscaping systems and 

modern approaches to the greening of residential neighborhoods. 

Approaches to the improvement of residential areas in Europe, America, and Asia 

differ significantly; however, they share a common goalðcreating a comprehensive and 

safe environment to enhance living conditions. 

Europe. In European countries, cities have a rich urban planning history, which 

has also influenced modern approaches to urban landscaping and improvement. The 

issue of urban renewal and historical heritage preservation in European cities is often 

addressed with a relatively limited share of high-rise apartment buildings. Economic 

trends in contemporary Europe largely determine the level of urban improvement. 

Urban communities play a strong role in many cities, protecting residentsô rights 

and preventing investors from turning Europeôs most affluent cities into excessively 

expensive urban spaces. Urban planning in many European cities is based on two key 

principles: universal design and pedestrian-oriented development. In particular, cities 

are designed to be comfortable for everyone, with pedestrians and people with limited 

mobility as a priority. 

Therefore, European cities feature wide sidewalks separated from roadways by 

bollards, accessible ramps for wheelchair users, and various traffic-calming measures 

that reduce vehicle speed. Waste bins and pedestrian crossing buttons are installed at 

heights accessible for wheelchair users. Urban streets are equipped with street furniture 

designed to be durable, safe, comfortable, and consistent with the architectural style of 

the district or city. The maintenance of courtyard areas is often the responsibility of 

residents, which encourages cost-efficiency and long-term durability of the chosen 

infrastructure elements [5]. 

Economic trends in the development of recreational infrastructure can also be 

observed in courtyard areas and childrenôs playgrounds, as these are often financed by 

residents themselves. As a result, it is common to see a single playground serving 

several residential buildings. 

In France, the High Environmental Quality standard (Haute Qualit® 

Environnementale, HQE) is applied, which is a green building standard based on the 

principles of sustainable development [6]. 

Singapore. The main social strategic goal of the countryôs leader in the 1960s was 

to ñturn the population into owners of the country.ò To achieve this goal, Lee Kuan 

Yew introduced a public housing construction program that made housing accessible to 

all citizens of Singapore on highly favorable termsðresidents paid only a small portion 

of the housing cost, while the remaining amount was covered through long-term 

installment plans with low interest rates, but with no possibility of resale. 
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Residential complex facilities are characterized by fencing, high-quality 

landscaping with design elements, and dedicated spaces for recreation, sports, and 

leisure activities (Fig. 1). 

 

 
Fig. 1. The Interface Complex is located deep within the island, far from tourist 

routes, and serves as a residential area for ñordinaryò Singaporeans 

 

The government of Singapore understood that landscaping and greening play a 

significant role in the life and functioning of cities, improving their architectural and 

aesthetic appearance, as well as the quality and comfort of living (Fig. 2). In The 

Interlace, the total area of green spaces is almost equal to the entire site area of 8 

hectares, which is one of the key outcomes of this unconventional architectural and 

planning solution. 

 

 
Fig. 2. Extensive greenery and swimming pools in Singapore are not a luxury, but 

a necessity of life 
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Lee Kuan Yew referred to the ñClean and Green Singaporeò project as the most 

cost-effective initiative of his career. He believed that public investment in greening, 

environmental awareness, and urban improvement forms the foundation of economic 

prosperity. Landmark projects in Singapore include large-scale island greening and the 

redevelopment of two rivers, which were transformed from drainage canals into 

exemplary ecological landscapes [8]. 

Japan. Standards of urban improvement. 

The principles of residential district landscaping in Singapore (top view, Fig. 2) 

illustrate that infrastructure facilities in Japan are subject to mandatory standards that 

include requirements rarely found in other countries. 

The conducted analysis makes it possible to identify the main problem of 

maintaining the urban improvement system in Ukraine during territory reconstruction, 

which lies in the dominance of densification methods. As a result, the necessary 

elements of the improvement system are not adequately ensured. 

  The landscaping and improvement of residential complexes in urban conditions 

involve the theoretical substantiation and development of practical recommendations for 

creating an ecologically sustainable, functional, aesthetically pleasing, and comfortable 

residential environment. 

To successfully address all interrelated tasks of planning, development, and 

operation of settlements, a comprehensive approach is required. It ensures optimal 

public services and the economic efficiency of architectural and planning solutions for 

all types of construction, taking into account future development perspectives. 

Historical prerequisites for the development of the urban improvement sector 

were studied by Yevhen Priakhin [3, 4]. Analyzing the period of the USSR, Priakhin 

notes that increasing attention to the improvement of settlements began to emerge 

during that time. 

In France, the High Environmental Quality standard (Haute Qualit® 

Environnementale, HQE) is applied, which is a green building standard based on the 

principles of sustainable development [6]. 

Thus, the improvement and organization of open spaces in residential 

developments is driven by the need to address challenges arising, on the one hand, at the 

city levelðnamely the intensification of urban land useðand, on the other hand, at the 

level of the residential complex, which involves improving the functional performance 

of non-built-up areas. 

Landscaping and improvement are not merely decorative elements but a critically 

important component of residential infrastructure. Proper planning ensures high quality 

of life, environmental sustainability, and long-term investment attractiveness of urban 

housing. 

The use of improvement elements (small architectural forms), ergonomic street 

furniture made of high-quality materials, and safe courtyard lighting systems (basic, 

architectural, and landscape lighting) ensures safety during nighttime hours as well as 

energy efficiency. Psychological comfort is also influenced by the presence of private 
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green courtyards (car-free yards), which reduces residentsô stress levels and promotes 

the formation of a friendly neighborhood community.  
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ЕСТЕТИЧНІ ПРИНЦИПИ ЯПОНСЬКИХ МИСТЕЦТВ У ВІДНОВЛЕННІ 

АРХІТЕКТУРНИХ ОБ’ЄКТІВ 

ɺʽʨʯʘʢ ɭ.ʉ., ʩʪʫʜʝʥʪʢʘ,  

ɻʨʠʛʦʨʯʫʢ ɻ. ɺ., ʘʩʠʩʪʝʥʪ  

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ʇʝʨʝʜ ʩʫʯʘʩʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʠʭ ʢʨʠʟ ʽ ʟʙʨʦʡʥʠʭ 

ʢʦʥʬʣʽʢʪʽʚ ʧʦʩʪʘʻ ʟʘʚʜʘʥʥʷ ʰʚʠʜʢʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʄʘʩʦʚʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʟʘʙʫʜʦʚʠ ʚʠʤʘʛʘʶʪʴ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʦʙ'ʻʢʪʽʚ, 

ʦʩʢʽʣʴʢʠ ʫʩʪʘʣʝʥʽ ʤʝʪʦʜʠ ʚʽʜʙʫʜʦʚʠ ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʚʠʢʣʠʢʘʤ. 

ɺ ʪʘʢʠʭ ʫʤʦʚʘʭ ʚʠʥʠʢʘʻ ʩʢʣʘʜʥʘ ʥʘʫʢʦʚʘ ʩʫʧʝʨʝʯʥʽʩʪʴ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʧʦʰʫʢʫ 

ʙʘʣʘʥʩʫ ʤʽʞ ʰʚʠʜʢʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ ʦʙôʻʢʪʫ ʪʘ ʝʪʠʯʥʦʶ 

ʧʦʪʨʝʙʦʶ ʟʙʝʨʝʛʪʠ ʽʩʪʦʨʠʯʥʫ ʧʘʤôʷʪ.ɹ ʆʩʢʽʣʴʢʠ ʪʨʘʜʠʮʽʡʥʘ ʨʝʩʪʘʚʨʘʮʽʷ ʯʘʩʪʦ ʻ 

ʪʝʭʥʽʯʥʦ ʥʝʤʦʞʣʠʚʦ  ʁ ʘʙʦ ʥʝʜʦʨʝʯʥʦʶ, ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ 

ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʬʘʣʴʩʠʬʽʢʘʮʽʡ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʢ ʘʢʮʝʥʪʦʚʘʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ  ʢʽʥʮʫʛʽ ʪʘ ʡʦʙʽʮʫʛʽ  

ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʩʣʽʜʠ ʨʫʡʥʫʚʘʥʴ ʫ ʥʦʚʫ ʩʪʨʫʢʪʫʨʫ ʦʙôʻʢʪʘ ʙʝʟ ʚ̔ʜʪʚʦʨʝʥʥʷ 

ʧʝʨʚʠʥʥʦʛʦ ʚʠʛʣʷʜʫ. 

Основний текст. ɺ ʧʨʦʮʝʩʽ ʽʩʪʦʨʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʦʚʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ 

ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʦʙôʻʢʪʫ ʟʤʽʥʶʻ ʧʽʜʭʦʜʠ ʜʦ ʨʝʩʪʘʚʨʘʮʽʾ ʫ ʙʽʢ ʢʦʥʮʝʧʮʽʾ çʯʝʩʥʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠè. ʅʘʚʝʜʝʥʘ ʢʦʥʮʝʧʮʽʷ ʧʨʦʧʦʥʫʻ ʟʘʤʽʩʪʴ ʤʘʩʢʫʚʘʥʥʷ ʨʫʡʥʫʚʘʥʴ 

ʽʥʪʝʛʨʫʚʘʪʠ ʾʭ ʫ ʛʝʥʝʟʫ ʙʫʜʽʚʣʽ  ʥʘ ʟʘʩʘʜʘʭ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʯʝʩʥʦʩʪʽ. ʎʝʡ ʧʽʜʭʽʜ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʛʫʢʫʻʪʴʩʷ ʟ ʽʜʝʷʤʠ ʙʨʠʪʘʥʩʴʢʦʛʦ ʪʝʦʨʝʪʠʢʘ ʤʠʩʪʝʮʪʚʘ ɼʞʦʥʘ 

ʈʘʩʢʽʥʘ, ʷʢʠʡ ʫ ʩʚʦʾʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽʡ ʧʨʘʮʽ çʉʽʤ ʩʚʽʪʠʣ ʘʨʭʽʪʝʢʪʫʨʠè (1849), ʘ 

ʩʘʤʝ ʫ ʨʦʟʜʽʣʽ çʉʚʽʪʠʣʦ ɯʩʪʠʥʠè, ʩʬʦʨʤʫʣʶʚʘʚ ʢʦʥʮʝʧʮʽʶ ʥʝʧʨʠʧʫʩʪʠʤʦʩʪʽ 

çʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʦʙʤʘʥʫè [3, ʩ.4-6]. 

ʋ ʤʝʞʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʧʘʨʘʜʠʛʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʘʢʮʝʥʪʦʚʘʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʥʘʜʘʻ ʧʦʰʢʦʜʞʝʥʥʷʤ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʚʠʨʘʟʥʦʩʪʽ, ʧʝʨʝʪʚʦʨʶʶʯʠ ʾʭ ʥʘ 

ʝʣʝʤʝʥʪʠ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʢʦʤʧʦʟʠʮʽʾ. ʊʝʦʨʝʪʠʯʥʫ ʦʩʥʦʚʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ 

ʧʽʜʭʦʜʫ ʨʝʧʨʝʟʝʥʪʫʻ ʘʜʘʧʪʘʮʽʷ ʧʨʠʥʮʠʧʽʚ ʷʧʦʥʩʴʢʠʭ ʤʠʩʪʝʮʪʚ, ʟʦʢʨʝʤʘ ʪʝʭʥʽʢ 

ʘʢʮʝʥʪʦʚʘʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ - ʢ̔ ʥʮʫʛʽ ʪʘ ʡʦʙʽʮʫʛʽ.  

ʋ ʧʝʨʝʢʣʘʜʽ ʟ ʷʧʦʥʩʴʢʦʾ ʢʽʥʮʫʛʽ ʦʟʥʘʯʘʻ çʟʦʣʦʪʠʡ ʰʦʚè ʘʙʦ çʟʦʣʦʪʝ 

ʟôʻʜʥʘʥʥʷè. ʊʝʭʥʽʢʘ ʢ̔ ʥʮʫʛʽ ʽʩʪʦʨʠʯʥʦ ʚʠʥʠʢʣʘ ʷʢ ʤʝʪʦʜ ʨʝʤʦʥʪʫ ʯʘʡʥʦʛʦ ʧʦʩʫʜʫ, 

ʜʝ ʤʘʡʩʪʨʠ ʥʝ ʧʨʠʭʦʚʫʚʘʣʠ ʪʨʽʱʠʥʠ, ʘ ʧʽʜʢʨʝʩʣʶʚʘʣʠ ʾʭ ʣʘʢʦʤ ʽʟ ʜʦʜʘʚʘʥʥʷʤ 

ʜʦʨʦʛʦʮʽʥʥʠʭ ʤʝʪʘʣʽʚ (ʟʦʣʦʪʘ, ʩʨʽʙʣʘ ʯʠ ʧʣʘʪʠʥʠ) [1].  

ʉʴʦʛʦʜʥʽ ʧʨʠʥʮʠʧ ʢʽʥʮʫʛ̔  ʽʥʪʝʨʧʨʝʪʫʶʪʴ ʷʢ ʘʨʭʽʪʝʢʪʫʨʥʫ ʤʦʜʝʣʴ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʭʫʜʦʞʥʻ ʧʽʜʢʨʝʩʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʽ ʚʠʟʥʘʥʥʷ ʽʩʪʦʨʠʯʥʦʾ 

ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ ʦʙôʻʢʪʘ. ɺʽʜʙʫʜʦʚʘ ʦʙôʻʢʪʘ ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʪʝʭʥʽʯʥʠʤ ʨʝʤʦʥʪʦʤ ʟ 

ʤʝʪʦʶ  ʧʦʚʝʨʥʝʥʥʷ ʡʦʛʦ  ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʽ ʬʫʥʢʮʽʡ. ɺʽʜʥʦʚʣʝʥʥʷ 

ʧʦʰʢʦʜʞʝʥʦʾ ʙʫʜʽʚʣʽ ʯʠ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʩʪʘʻ ʩʧʦʩʦʙʦʤ ʟʙʝʨʝʞʝʥʥʷ 
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ʽʩʪʦʨʠʯʥʦʾ ʧʘʤôʷʪʽ. ɺʽʜʪʘʢ, ʬʽʟʠʯʥʘ ʪʨʽʱʠʥʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʷʢ ʜʝʬʝʢʪ, ʱʦ 

ʧʽʜʣʷʛʘʻ ʤʘʩʢʫʚʘʥʥʶ, ʘ ʷʢ ʚʘʞʣʠʚʘ ʯʘʩʪʠʥʘ ʽʩʪʦʨʽʾ ʦʙôʻʢʪʘ [4, ʩ.51].  

ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʫ ʢʽʥʮʫʛʽ ʩʪʘʚ ʧʨʦʻʢʪ 

Dovecote Studio ʚʽʜ ʙʶʨʦ Haworth Tompkins (ʈʠʩ.1,2). ʆʙôʻʢʪ ʨʝʛʝʥʝʨʘʮʽʾ ʷʚʣʷʚ 

ʩʦʙʦʶ ʟʙʝʨʝʞʝʥ ̔ʬʨʘʛʤʝʥʪʠ ʨʫʾʥ ʮʝʛʣʷʥʦʾ ʙʫʜʽʚʣʽ ʚʽʢʪʦʨʽʘʥʩʴʢʦʾ ʝʧʦʭʠ  ʫ ʛʨʘʬʩʪʚʽ 

ʉʘʬʬʦʣʢ (ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ). ʅʘ ʤʦʤʝʥʪ ʧʝʨʝʙʫʜʦʚʠ ʩʧʦʨʫʜʘ ʬʘʢʪʠʯʥʦ ʚʪʨʘʪʠʣʘ 

ʩʚʦʶ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʮʽʣʽʩʥʽʩʪʴ. ʇʨʦʻʢʪ ʧʝʨʝʜʙʘʯʘʚ ʚʽʜʤʦʚʫ ʚʽʜ ʽʤʽʪʘʮʽʡʥʦʛʦ 

ʚʽʜʪʚʦʨʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʋ ʚʥʫʪʨʽʰʥʽʡ ʧʝʨʠʤʝʪʨ ʽʩʪʦʨʠʯʥʠʭ ʩʪʽʥ ʙʫʣʦ 

ʽʥʪʝʛʨʦʚʘʥʦ ʥʦʚʠʡ ʮʽʣʽʩʥʠʡ ʦʙôʻʤ ʽʟ ʢʦʨʪʝʥʽʚʩʴʢʦʾ ʩʪʘʣʽ. ɿ ʧʦʛʣʷʜʫ ʘʨʭʽʪʝʢʪʫʨʥʦʾ 

ʬʽʣʦʩʦʬʽʾ ʢ̔ ʥʮʫʛ̔ , ʩʪʘʣʴ ʚʠʢʦʥʫʻ ʨʦʣʴ çʘʢʮʝʥʪʦʚʘʥʦʛʦ ʰʚʘè. ʂʦʣ̔ʨ ʦʢʩʠʜʦʚʘʥʦ ʾ

ʧʦʚʝʨʭʥ ̔ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʘʚʪʝʥʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʩʪʽʥ ʪʘ ʩʪʚʦʨʶ  ̒ ʚʠʨʘʟʥʠʡ 

ʬʘʢʪʫʨʥʠʡ ʢʦʥʪʨʘʩʪ. ʊʘʢʝ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʟʙʝʨʝʛʪʠ ʟʙʝʨʝʞʝʥʫ ʘʚʪʝʥʪʠʯʥʫ  

ʦʩʥʦʚʫ ʪʘ ʚʽʜʥʦʚʠʪʠ ʦʙôʻʤʥʦ-ʧʨʦʩʪʦʨʦʚʫ ʩʪʨʫʢʪʫʨʫ ʦʙôʻʢʪʘ. ʇʨʠ ʮʴʦʤʫ ʤʝʞʘ ʤʽʞ 

ʽʩʪʦʨʠʯʥʠʤʠ ʰʘʨʘʤʠ ʟʘʣʠʰʠʣʘʩʴ ʯʽʪʢʦ ʨʦʟʜʽʣʝʥʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ 

çʯʝʩʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠè. ɺʙʫʜʦʚʘʥʠʡ ʦʙôʻʤ ʽʟ ʩʪʘʣʽ ʥʝ ʧʨʠʭʦʚʫʚʘʚʩʷ ʽ ʨʘʟʦʤ ʟʽ 

ʟʙʝʨʝʞʝʥʠʤʠ ʘʚʪʝʥʪʠʯʥʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʩʪʘʚ ʯʘʩʪʠʥʦʶ ʥʦʚʦʾ ʦʙôʻʤʥʦ-

ʧʨʦʩʪʦʨʦʚʦʾ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʢʦʤʧʦʟʠʮʽʾ. 

 

      
ʈʠʩ. 1, 2.  Dovecote Studio, Haworth Tompkins (ʉʘʬʬʦʣʢ, ɺʝʣʠʢʘ 

ɹʨʠʪʘʥʽʷ,2009 ʨ.) [5] 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʨʘʩʪʫ ʤʽʞ ʘʚʪʝʥʪʠʯʥʠʤʠ ʪʘ ʥʦʚʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʩʪʘʻ 

ʧʦʪʫʞʥʦʶ ʜʠʟʘʡʥʝʨʩʴʢʦʶ ʩʪʨʘʪʝʛʽʻʶ. ʇʦʩʪʽʡʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʙʫʜʽʚʝʣʴ ʫ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘʢʦʞ ʧʽʜʩʠʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʰʢʦʜʞʝʥʠʭ ʩʧʦʨʫʜ. ɸ ʧʦʰʢʦʜʞʝʥʥʷ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʝ ʷʢ ʜʝʬʝʢʪ, ʘ ʷʢ ʯʘʩʪʠʥʘ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʬʦʨʤʠ. ʆʪʞʝ, ʢ̔ ʥʮʫʛʽ ʚ 

ʘʨʭʽʪʝʢʪʫʨʽ ʚʠʩʪʫʧʘʻ ʥʝ ʣʠʰʝ ʝʩʪʝʪʠʯʥʠʤ ʧʨʠʡʦʤʦʤ, ʘ ʡ ʝʬʝʢʪʠʚʥʦʶ ʤʝʪʦʜʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʩʪʦʨʫ. 

ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʝ ʚʩʽ ʘʚʪʝʥʪʠʯʥʽ ʝʣʝʤʝʥʪʠ ʦʙôʻʢʪʘ ʟʙʝʨʝʞʝʥʽ, ʣʦʛʽʯʥʠʤ 

ʧʨʦʜʦʚʞʝʥʥʷʤ ʥʘʚʝʜʝʥʦʛʦ ʧʽʜʭʦʜʫ ʩʪʘʻ ʷʧʦʥʩʴʢʝ ʤʠʩʪʝʮʪʚʦ ʡʦʙʽʮʫʛ̔. 
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ʁʦʙʽʮʫʛ̔  ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʟ ʷʧʦʥʩʴʢʦʾ ʷʢ çʟʘʧʨʦʰʫʚʘʪʠ ʨʘʟʦʤè ʪʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʜʦʧʦʚʥʶʚʘʣʴʥʘ  ʪʘ ʪʝʭʥʽʯʥʦ ʩʢʣʘʜʥʽʰʘ ʚʘʨʽʘʮʽʷ ʧʨʠʥʮʠʧʫ 

ʢ̔ ʥʮʫʛ̔ . ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢ̔ ʥʮʫʛ̔ , ʜʝ ʟôʻʜʥʫʶʪʴ ʫʣʘʤʢʠ ʦʜʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʤʝʪʦʜ 

ʡʦʙʽʮʫʛ̔  ʜʦʟʚʦʣʷʻ ʟʘʤʽʱʘʪʠ ʚʽʜʩʫʪʥʽ ʦʙôʻʤʠ ʙʫʜʽʚʣʽ ʬʨʘʛʤʝʥʪʘʤʠ ʚʽʜ ʟʦʚʩʽʤ ʽʥʰʠʭ 

ʦʙôʻʢʪʽʚ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ ʥʦʚʠʭ ʯʘʩʪʠʥ ʦʙôʻʤʥʦ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ, 

ʷʢʽ ʤʦʞʫʪʴ  ʚʽʜʨʽʟʥʷʪʠʩ̫ ʟʘ ʤʘʪʝʨʽʘʣʦʤ, ʢʦʣʴʦʨʦʤ ʯʠ ʯʘʩʦʤ ʩʪʚʦʨʝʥʥʷ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʚʠʪʠ ʬʦʨʤʫ ʩʧʦʨʫʜʠ, ʟʙʝʨʽʛʘʶʯʠ ʯʽʪʢʫ ʤʝʞʫ ʤʽʞ ʟʙʝʨʝʞʝʥʦʶ 

ʯʘʩʪʠʥʦʶ ʪʘ ʩʫʯʘʩʥʠʤ ʜʦʧʦʚʥʝʥʥʷʤ.  

ʆʜʥʠʤ ʟ ʧʨʠʢʣʘʜʽʚ ʨʝʩʪʘʚʨʘʮʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠʥʮʠʧʫ ʡʦʙ̔ʮʫʛʽ -  

ʽʩʪʦʨʠʯʥʘ ʩʘʜʠʙʘ ʧʦʙʣʠʟʫ ʤʽʩʪʘ ɺʦʨʩʦ (ʰʪʘʪ ɺʽʨʜʞʠʥʽʷ, ʉʐɸ),  ʱʦ ʯʘʩʪʢʦʚʦ 

ʚʪʨʘʪʠʣʘ ʮʽʣʽʩʥʽʩʪʴ. ʇʨʦʻʢʪ Menokin Glass House (ʈʠʩ.3,4) ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ 

ʬʘʭʽʚʮʷʤʠ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʙʶʨʦ Machado Silvetti Architects. ɿʘʤʽʩʪʴ ʽʤʽʪʘʮʽʡʥʦʾ 

ʨʝʩʪʘʚʨʘʮʽʾ ʜʦ ʧʝʨʚʠʥʥʠʡ ʚʠʛʣʷʜʫ, ʘʚʪʦʨʠ ʧʨʦʻʢʪʫ ʟʘʩʪʦʩʫʚʘʣʠ ʩʪʨʘʪʝʛʽʶ 

ʟʘʤʽʱʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʬʘʩʘʜʫ ʩʫʯʘʩʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ 

[2]. 

ɺʽʜʥʦʚʣʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʦʙôʻʢʪʫ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʽʥʪʝʛʨʘʮʽʻ  ʁʩʪʨʫʢʪʫʨʥʦʛʦ 

ʩʢʣʘ ʚ ʧʦʨʦʞʥʠʥʠ ʢʘʤôʷʥʦʾ ʢʣʘʜʢʠ ʙʫʜʽʚʣʽ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʥʮʝʧʮʽʾ ʡʦʙʽʮʫʛʽ, 

ʩʢʣʦ ʚʠʨʽʟʥʷʻʪʴʩʷ ʟʘ ʬʘʢʪʫʨʦʶ ʪʘ ʯʘʩʦʤ ʧʦʭʦʜʞʝʥʥʷ, ʘ ʥʝ ʤʘʩʢʫʻʪʴʩʷ ʧʽʜ 

ʘʚʪʝʥʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʙʫʜʽʚʣʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʜʦʟʚʦʣʠʣʦ  ʚʽʜʥʦʚʠʪʠ 

ʻʜʥʽʩʪʴ ʬʦʨʤʠ ʩʧʦʨʫʜʠ, ʥʝ ʩʪʚʦʨʶʶʯʠ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʬʘʣʴʩʠʬʽʢʘʮʽʡ.  

 

     
ʈʠʩ. 3,4. Menokin Glass House, Machado Silvetti Architects 

(ʤ. ɺʦʨʩʦ,ʉʐɸ,2013 ʨ.) [6] 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʡʦʤʽʚ  ʢ̔ ʥʮʫʛʽ ʪʘ ʡʦʙʽʮʫʛʽ ʚ ʘʨʭʽʪʝʢʪʫʨʽ ʜʦʚʦʜʠʪʴ, ʱʦ 

ʩʫʮʽʣʴʥʽʩʪʴ ʙʫʜʽʚʣʽ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʦʚʣʝʥʘ ʙʝʟ ʚʽʜʪʚʦʨʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʽʩʪʦʨʠʯʥʠʭ 

ʜʝʪʘʣʝʡ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʧʨʠʭʦʚʫʶʪɹʩʷ ʧʦʰʢʦʜʞʝʥʥʷ ʽʩʪʦʨʠʯʥʦʾ ʬʦʨʤʠ. ʈʦʟʣʦʤʠ 

ʧʽʜʢʨʝʩʣʶʶʪʴ ʢʦʥʪʨʘʩʪʥʠʤʠ ʩʫʯʘʩʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ 

ʨʦʟʤʝʞʫʚʘʥʥʷ ʩʪʘʨʦʛʦ ʡ ʥʦʚʦʛʦ: ʩʢʣʦʤ, ʩʪʘʣʣʶ ʪʘ ʙʝʪʦʥʦʤ. ʊʘʢʝ ʩʧʨʠʡʥʷʪʪʷ 

ʩʪʨʫʢʪʫʨʥʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʚʠʤʘʛʘʻ ʜʝʣʽʢʘʪʥʦʛʦ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʽʜʭʦʜʫ. ɿʛʽʜʥʦ 

ʷʢʦʤʫ ʨʫʡʥʘʮʽʷ ʪʨʘʢʪʫʻʪʴʩʷ ʥʝ ʷʢ ʟʘʚʝʨʰʝʥʥʷ ʽʩʥʫʚʘʥʥʷ ʦʙôʻʢʪʘ, ʘ ʷʢ ʝʪʘʧ ʡʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ [4, ʩ.52]. 
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Висновки. ʌʽʣʦʩʦʬʽʷ ʢʽʥʮʫʛʽ ʪʘ ʡʦʙʽʮʫʛʽ ʚ ʘʨʭʽʪʝʢʪʫʨʽ ʨʦʟʛʣʷʜʘʻ 

ʨʫʡʥʫʚʘʥʥʷ ʷʢ ʮʽʥʥʠʡ ʝʣʝʤʝʥʪ ʽʩʪʦʨʠʯʥʦʾ ʙʫʜʽʚʣʽ, ʪʦʤʫ ʬʽʟʠʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʥʝ 

ʧʨʠʭʦʚʫʶʪʴʩʷ, ʘ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʚ ʝʩʪʝʪʠʯʥʠʡ ʘʢʮʝʥʪ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʢʦʤʧʦʟʠʮʽʾ. 

ʊʘʢʠʡ ʧʨʠʥʮʠʧ ʨʝʩʪʘʚʨʘʮʽʾ ʥʘʜʘʻ ʘʨʭʽʪʝʢʪʫʨʥʦʤʫ ʦʙôʻʢʪʫ ʥʦʚʦʛʦ ʟʤʽʩʪʫ, 

ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʧʨʠʡʥʷʪʪʽ ʡʦʛʦ ʟʤʽʥ ʪʘ ʽʩʪʦʨʠʯʥʠʭ ʥʘʰʘʨʫʚʘʥʴ. ʋ ʤʝʞʘʭ ʮʽʻʾ 

ʧʘʨʘʜʠʛʤʠ ʦʙôʻʢʪ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʷʢ ʩʪʘʪʠʯʥʠʡ ʝʢʩʧʦʥʘʪ, ʘ ʷʢ ʜʠʥʘʤʽʯʥʘ 

ʩʠʩʪʝʤʘ, ʱʦ ʦʭʦʧʣʶʻ ʚʩʽ ʝʪʘʧʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʙʫʜʽʚʣʽ ʚʽʜ ʧʝʨʚʠʥʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦ ʩʫʯʘʩʥʦʛʦ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʦʥʦʚʣʝʥʥʷ. 

ʇʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʢ̔ ʥʮʫʛ̔  ʪʘ ʡʦʙʽʮʫʛ̔  ʚʽʜʢʨʠʚʘʻ ʰʣʷʭ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʨʝʩʪʘʚʨʘʮʽʡʥʦʾ ʤʦʚʠ; ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʽʩʪʦʨʠʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʯʝʨʝʟ ʚʠʨʘʟʥʝ ʩʧʽʚʽʩʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʨʽʟʥʠʭ ʝʧʦʭ. 
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УДК 721 

 

МАТЕРІАЛЬНО-ФАКТУРНІ ХАРАКТЕРИСТИКИ ІНТЕР’ЄРУ ТА 

ОСОБЛИВОСТІ ЙОГО СПРИЙНЯТТЯ 

ɻʨʠʛʦʨʯʫʢ ɻ. ɺ., ʘʩʠʩʪʝʥʪ, 

ʄʦʽʩʻʻʚʘ ɼ.ʉ., ʩʪʫʜʝʥʪʢʘ 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ʉʴʦʛʦʜʥʽ ʛʨʦʤʘʜʩʴʢʠʡ ʽʥʪʝʨôʻʨ ʚʠʢʦʥʫʻ ʥʝ ʣʠʰʝ ʬʫʥʢʮʽʦʥʘʣʴʥʫ, ʘ ʡ 

ʢʦʤʫʥʽʢʘʪʠʚʥʫ ʨʦʣʴ. ʅʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʟʘʢʣʘʜʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʧʣʠʚʘʻ ʚʽʟʫʘʣʴʥʘ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʧʨʦʩʪʦʨʫ. ʉʫʯʘʩʥʠʡ 

ʜʠʟʘʡʥ ʛʨʦʤʘʜʩʴʢʠʭ ʧʨʦʩʪʦʨʽʚ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʪʫʨʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʜʥʘʢ ʥʘʜʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʣʘʜʢʠʭ ʪʘ ʦʜʥʦʪʠʧʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʬʦʨʤʫʻ ʚʽʟʫʘʣʴʥʦ ʥʝʡʪʨʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʙʝʟ ʚʠʨʘʞʝʥʦʾ ʝʤʦʮʽʡʥʦʾ 

ʘʪʤʦʩʬʝʨʠ. ɺ ʪʘʢʠʭ ʫʤʦʚʘʭ ʬʘʢʪʫʨʘ ʽ ʪʝʢʩʪʫʨʘ ʤʘʪʝʨʽʘʣʽʚ ʧʦʩʪʘʶʪʴ  ʦʜʥʠʤ ʽʟ 

ʟʘʩʦʙʽʚ ʩʪʚʦʨʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʽʥʪʝʨôʻʨʫ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ  ʨʽʟʥʠʭ ʬʘʢʪʫʨ ʫ ʛʨʦʤʘʜʩʴʢʦʤʫ ʽʥʪʝʨôʻʨʽ ʟ ʚʠʷʚʣʝʥʥʷʤ ʾʭ 

ʚʧʣʠʚʫ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʘʪʨʘʢʪʠʚʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʧʨʠʚʝʨʥʝʥʥʷ 

ʫʚʘʛʠ ʚʽʜʚʽʜʫʚʘʯʽʚ.  

ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʬʘʢʪʫʨʫ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʝʤʦʮʽʡʥʦʛʦ ʪʘ ʩʝʥʩʦʨʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʽʥʪʝʨôʻʨʫ. 

Основна частина.  ɺ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ ʛʨʦʤʘʜʩʴʢʠʤʠ 

ʟʘʢʣʘʜʘʤʠ ʽʥʪʝʨôʻʨ ʩʪʘʻ ʝʣʝʤʝʥʪʦʤ ʚʽʟʫʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʘʪʤʦʩʬʝʨʠ ʧʨʦʩʪʦʨʫ. ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʚ ʽʥʪʝʨôʻʨʽ ʧʝʨʝʜʙʘʯʘʶʪʴ  

ʧʨʦʩʪʦʪʫ ʪʘ ʤʽʥʽʤʘʣʽʟʤ ʫ ʜʝʢʦʨʽ ʪʘ ʦʟʜʦʙʣʝʥʥʽ. ʎʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʣʘʢʦʥʽʯʥʦʩʪʽ, 

ʩʪʨʠʤʘʥʦʩʪʽ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʝʢʦʨʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ 

ʟʦʥʫʚʘʥʥʽ ʧʨʦʩʪʦʨʫ. 

ʆʜʥʠʤ ʟ̔ ʥʘʧʨʷʤʢʽʚ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  ʻ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ï ʧʨʠʥʮʠʧ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʨ'ʻʨʫ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʫʧʦʜʦʙʘʥʥʷ ʨʽʟʥʠʭ 

ʢʘʪʝʛʦʨʽʡ ʚʽʜʚʽʜʫʚʘʯʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʩʪʚʦʨʶʻʪʴʩʷ ʫʥʽʢʘʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽʥʪʝʨ'ʻʨʫ, ʱʦ ʘʢʮʝʥʪʦʚʘʥʠʡ ʥʘ ʡʦʛʦ ʥʝʧʦʚʪʦʨʥʽʡ ʘʪʤʦʩʬʝʨʽ. ʉʪʚʦʨʝʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʟʘʩʘʜʘʭ  ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, 

ʝʢʦʣʦʛʽʯʥʦʩʪʽ, ʛʘʨʤʦʥʽʡʥʦʩʪʽ [3]. 

ʋ ʩʫʯʘʩʥʦʤʫ ʜʠʟʘʡʥʽ ʽʥʪʝʨôʻʨʫ ʬʘʢʪʫʨʘ ʨʘʟʦʤ  ʽʟ ʢʦʣʴʦʨʦʤ ʪʘ ʬʦʨʤʦʶ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʷʢ ʜʝʢʦʨʘʪʠʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʚʝʨʭʥʽ, ʘ ʷʢ ʦʜʠʥ ʽʟ 

ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʭʫʜʦʞʥʴʦʛʦ ʦʙʨʘʟʫ ʧʨʦʩʪʦʨʫ.  

ʌʘʢʪʫʨʘ ʧʝʨʝʜʘʻ ʭʘʨʘʢʪʝʨ ʧʦʚʝʨʭʥʽ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʘʙʦ 

ʰʪʫʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʚʽʥ ʩʪʚʦʨʝʥʠʡ. ʌʘʢʪʫʨʘ, ʷʢ ʽ ʢʦʣʽʨ, 

ʧʦʻʜʥʫʻ ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʫ ʪʘ ʡʦʛʦ ʝʩʪʝʪʠʯʥʫ ʚʠʨʘʟʥʽʩʪʴ. 

ɺʽʟʫʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ ʬʘʢʪʫʨʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʙʠʚʘʥʥʷ ʪʘ ʧʦʛʣʠʥʘʥʥʷ ʩʚʽʪʣʘ 

ʧʦʚʝʨʭʥʝʶ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʬʦʨʤʦʶ ʬʘʢʪʫʨʘ ʧʽʜʩʠʣʶʻ ʭʫʜʦʞʥʶ ʚʠʨʘʟʥʽʩʪʴ ʦʙôʻʢʪʘ 

ʪʘ ʚʧʣʠʚʘʻ ʥʘ ʚʽʟʫʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ ʧʨʦʩʪʦʨʫ. 
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ɼʦʮʽʣʴʥʠʡ ʚʠʙʽʨ ʤʘʪʝʨʽʘʣʫ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʦʨʤʠ, ʬʘʢʪʫʨʠ ʪʘ ʢʦʣʴʦʨʫ ʻ 

ʚʘʞʣʠʚʠʤ ʧʨʠʥʮʠʧʦʤ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʪʝʨôʻʨʫ ʪʘ ʩʢʣʘʜʦʚʦʶ 

ʘʨʭʽʪʝʢʪʦʥʽʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʩʪʦʨʫ [5]. 

ɿʦʨʦʚʝ ʩʧʨʠʡʥʷʪʪʷ ʬʘʢʪʫʨʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʩʠʥʝʩʪʝʟʽʾ, ʢʦʣʠ ʦʙʨʘʟ 

ʧʦʚʝʨʭʥʽ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʪʘʢʪʠʣʴʥʠʤʠ ʚʽʜʯʫʪʪʷʤʠ. ʌʘʢʪʫʨʘ ʚʠʢʣʠʢʘʻ ʝʤʦʮʽʡʥʽ ʪʘ 

ʘʩʦʮʽʘʪʠʚʥʽ ʨʝʘʢʮʽʾ, ʚʧʣʠʚʘʻ ʥʘ ʯʫʪʪʻʚʦ-ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ ʧʨʦʩʪʦʨʫ. 

ʅʘʧʨʠʢʣʘʜ, ʛʨʫʙʽ ʪʘ ʨʝʣʴʻʬʥʽ ʬʘʢʪʫʨʠ ʚʽʟʫʘʣʴʥʦ ʥʘʙʣʠʞʘʶʪʴ ʧʦʚʝʨʭʥʶ, 

ʧʽʜʩʠʣʶʶʪʴ ʚʽʜʯʫʪʪʷ ʤʘʩʠʚʥʦʩʪʽ ʪʘ ʟʤʝʥʰʫʶʪʴ ʧʨʦʩʪʦʨʦʚʫ ʚʽʜʩʪʘʥʴ. ʂʦʤʙʽʥʫʶʯʠ 

ʨʽʟʥʽ ʬʘʢʪʫʨʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʢʦʥʪʨʘʩʪʥʽ ʪʘ ʥôʁ ʘʥʩʥʽ ʩʧʦʣʫʯʝʥʥʷ ʧʦʚʝʨʭʦʥʴ, 

ʧʽʜʩʠʣʶʶʯʠ ʭʫʜʦʞʥʶ ʚʠʨʘʟʥʽʩʪʴ ʽʥʪʝʨôʻʨʫ. 

ʊʘʢʪʠʣʴʥʝ ʚʨʘʞʝʥʥʷ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʬʦʨʤʫʻʪʴʩʷ ʯʝʨʝʟ ʡʦʛʦ ʬʽʟʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʱʽʣʴʥʽʩʪʴ, ʧʦʨʠʩʪʽʩʪʴ, ʪʝʧʣʦʻʤʥʽʩʪʴ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʪʘ 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʫ ʧʦʚʝʨʭʥʽ. ʉʫʯʘʩʥʠʡ ʜʠʟʘʡʥ ʜʝʜʘʣʽ ʘʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʧʨʠʥʮʠʧʠ ʪʘʢʪʠʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʉʝʥʩʦʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʦʥʴ ʩʪʘʶʪʴ 

ʯʘʩʪʠʥʦʶ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʟ ʩʝʨʝʜʦʚʠʱʝʤ [1]. 

ʋ ʽʥʪʝʨôʻʨʘʭ, ʜʝ ʩʪʽʥʠ ʪʘ ʤʝʙʣʽ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ, ʩʘʤʝ ʧʽʜʣʦʛʘ ʯʘʩʪʦ 

ʚʠʩʪʫʧʘʻ ʧʦʩʪʽʡʥʠʤ ʽ ʥʝʟʤʽʥʥʠʤ ʝʣʝʤʝʥʪʦʤ. ɺʦʥʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʩʥʦʚʘ 

ʢʦʤʧʦʟʠʮʽʾ ʽʥʪʝʨôʻʨʫ ʪʘ ʦʙôʻʜʥʫʻ ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʧʨʦʩʪʦʨʫ. ʊʝʢʩʪʫʨʘ ʧʽʜʣʦʛʠ  ̒

ʦʜʥʠʤ ʟ ʯʠʥʥʠʢʽʚ ʩʪʚʦʨʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ ʨʽʚʥʦʚʘʛʠ ʚ ʽʥʪʝʨôʻʨʽ. 

ʊʝʢʩʪʫʨʘ, ʢʦʣʽʨ, ʤʘʪʝʨʽʘʣ ʧʦʢʨʠʪʪʷ ʧʽʜʣʦʛʠ  ʬʦʨʤʫʶʪʴ ʧʝʚʥʠʡ ʥʘʩʪʨʽʡ, ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʚʽʜʯʫʪʪʷ ʙʝʟʧʝʢʠ, ʟʘʪʠʰʢʫ, ʚʽʜʢʨʠʪʦʩʪʽ ʘʙʦ ʽʟʦʣʴʦʚʘʥʦʩʪʽ. ʊʠʧ ʧʽʜʣʦʛʦʚʦʛʦ 

ʧʦʢʨʠʪʪʷ ʚʧʣʠʚʘʻ ʥʘ ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ ʧʨʦʩʪʦʨʫ, ʬʦʢʫʩ ʫʚʘʛʠ ʪʘ ʟʘʛʘʣʴʥʝ 

ʚʨʘʞʝʥʥʷ ʚʽʜ ʽʥʪʝʨôʻʨʫ. ʄʘʪʝʨʽʘʣ, ʪʝʢʩʪʫʨʘ ʡ ʢʦʣʽʨ ʧʽʜʣʦʛʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʤʬʦʨʪʫ ʪʘ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʫ ʚʽʜʥʦʚʣʝʥʥʽ 

ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʣʶʜʠʥʠ. ʌʘʢʪʫʨʘ ʧʽʜʣʦʛʠ ʤʦʞʝ ʷʢ ʧʽʜʩʠʣʠʪʠ, ʪʘʢ ʽ 

ʟʤʽʥʠʪʠ ʩʪʠʣʴʦʚʝ ʚʨʘʞʝʥʥʷ ʚʽʜ ʧʨʦʩʪʦʨʫ, ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʘʨʭʽʪʝʢʪʫʨʥʽ ʘʢʮʝʥʪʠ, 

ʌʘʢʪʫʨʘ ʧʦʢʨʠʪʪʷ ʙʫʚʘʻ ʛʣʘʜʢʦʶ ʽ ʰʦʨʩʪʢʦʶ. ɻʣʘʜʢʽ ʧʦʚʝʨʭʥʽ, ʪʘʢʽ ʷʢ 

ʣʘʢʦʚʘʥʝ ʜʝʨʝʚʦ ʪʘ ʛʣʷʥʮʝʚʘ ʧʣʠʪʢʘ, ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʯʠʩʪʦʪʦʶ, ʨʘʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ 

ʩʫʯʘʩʥʽʩʪʶ. ʐʦʨʩʪʢʘ ʘʙʦ ʪʝʢʩʪʫʨʦʚʘʥʘ ʧʦʚʝʨʭʥʷ, ʪʘʢʘ ʷʢ ʱʪ̔ʢʦʚʘʥʝ ʜʝʨʝʚʦ, 

ʢʘʤʽʥʴ, ʤʘʪʦʚʘ ʧʣʠʪʢʘ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʘʚʪʝʥʪʠʯʥʘ, ʪʝʧʣʘ, ʧʨʠʨʦʜʥʘ. ʊʘʢʪʠʣʴʥʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʦʚʝʨʭʦʥʴ ʫ ʧʨʠʤʽʱʝʥʥʽ ʩʧʨʠʷʻ ʙʽʣʴʰʽʡ ʟʘʣʫʯʝʥʦʩʪʽ ʣʶʜʠʥʠ ʫ 

ʚʟʘʻʤʦʜʽʶ ʟ ʽʥʪʝʨôʻʨʦʤ, ʧʽʜʚʠʱʫʶʯʠ ʡʦʛʦ ʝʤʦʮʽʡʥʫ ʚʠʨʘʟʥʽʩʪʴ. 

ʋ ʩʬʝʨʽ ʜʠʟʘʡʥʫ ʽʥʪʝʨôʻʨʫ ʢʦʣʴʦʨʠ ʧʽʜʣʦʛʠ ʥʝ ʽʩʥʫʶʪʴ ʽʟʦʣʴʦʚʘʥʦ, ʙʦ ʚʦʥʠ 

ʚʟʘʻʤʦʜʽʶʪʴ ʟʽ ʩʪʽʥʘʤʠ, ʤʝʙʣʷʤʠ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ, ʚʧʣʠʚ ʢʦʣʴʦʨʫ ʡ ʪʝʢʩʪʫʨʠ ʤʘʻ 

ʢʦʤʧʣʝʢʩʥʠʡ ʭʘʨʘʢʪʝʨ. ʊʝʧʣʽ ʜʝʨʝʚôʷʥʽ ʚʽʜʪʽʥʢʠ ʚʠʢʣʠʢʘʶʪʴ ʧʦʯʫʪʪʷ ʩʧʦʢʦʶ, 

ʜʦʚʽʨʠ ʡ ʢʦʤʬʦʨʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ 

ʜʝʨʝʚôʷʥʘ ʧʽʜʣʦʛʘ, ʱʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʥʘʪʫʨʘʣʴʥʠʤʠ ʤʝʙʣʷʤʠ ʚʠʢʣʠʢʘʣʘ ʥʘʡʚʠʱʠʡ 

ʨʽʚʝʥʴ ʧʦʟʠʪʠʚʥʦʛʦ ʝʤʦʮʽʡʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ. ʊʘʢ, ʜʝʨʝʚʠʥʘ ʘʩʦʮʽʶʚʘʣʘʩʷ ʟ 

ʜʦʤʘʰʥʽʤ ʪʝʧʣʦʤ, ʧʨʠʨʦʜʥʽʩʪʶ ʪʘ ʩʧʦʢʦʻʤ, ʊʦʜʽ ʷʢ ʧʣʠʪʢʘ ʪʘ ʙʝʪʦʥ ʩʪʚʦʨʶʶʪʴ 

ʚʽʜʯʫʪʪʷ ʧʨʦʭʦʣʦʜʠ, ʩʪʨʠʤʘʥʦʩʪʽ ʡ ʜʽʣʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢʦʞ, 

ʥʘʷʚʥʽʩʪʴ ʪʝʢʩʪʫʨʦʚʘʥʠʭ ʪʘʢʪʠʣʴʥʦ ʘʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜʣʦʛʠ  ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ 

ʫʚʘʛʠ ʪʘ ʟʥʠʞʫʻ ʝʤʦʮʽʡʥʝ ʥʘʧʨʫʞʝʥʥʷ. ʆʩʦʙʣʠʚʦ ʮʝ ʘʢʪʫʘʣʴʥʦ ʚ ʧʨʠʤʽʱʝʥʥʷʭ 

ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ [2]. 
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ʉʧʨʠʡʥʷʪʪʷ ʬʘʢʪʫʨʠ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʤʘʪʝʨʽʘʣʫ, ʘ ʡ ʚʽʜ ʦʩʚʽʪʣʝʥʥʷ, 

ʢʦʣʴʦʨʫ ʪʘ ʥʘʧʦʚʥʝʥʥʷ ʽʥʪʝʨôʻʨʫ. ʊʘʢ, ʦʩʚʽʪʣʝʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʭʫʜʦʞʥʴʦʛʦ ʦʙʨʘʟʫ ʧʨʦʩʪʦʨʫ. ʉʚʽʪʣʦ ʟʤʽʥʶʻ ʭʘʨʘʢʪʝʨ ʩʧʨʠʡʥʷʪʪʷ ʬʘʢʪʫʨ ʪʘ 

ʧʽʜʢʨʝʩʣʶʻ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʨʭʥʽ. ɿʘʩʪʦʩʦʚʫʶʯʠ ʦʩʚʽʪʣʝʥʥʷ ʧʝʚʥʦʛʦ ʪʠʧʫ: 

ʰʪʫʯʥʝ, ʜʝʥʥʝ, ʬʦʢʫʩʥʝ, ʨʦʟʩʽʷʥʝ, ʚʠʦʢʨʝʤʣʶʻʪʴʩʷ ʙʘʞʘʥʘ ʬʦʨʤʘ, ʬʘʢʪʫʨʘ ʪʘ 

ʪʝʢʩʪʫʨʘ.  

ʊʘʢ, ʧʨʷʤʝ ʷʩʢʨʘʚʝ ʩʚʽʪʣʦ ʜʦʟʚʦʣʷʻ ʯʽʪʢʦ ʚʠʷʚʠʪʠ ʬʦʨʤʫ; ʧʽʜʢʨʝʩʣʶʻ 

ʨʝʣʴʻʬʥʽʩʪʴ ʧʦʚʝʨʭʥʽ, ʧʽʜʩʠʣʶʻ ʙʣʠʩʢ ʛʣʘʜʢʠʭ ʽ ʤʝʪʘʣʽʟʦʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

ʈʦʟʩʽʷʥʝ ʦʩʚʽʪʣʝʥʥʷ  ʟʤôʷʢʰʫʻ ʪʘ ʥʽʚʝʣʶʻ ʬʦʨʤʫ, ʚʠʜʽʣʷʻ ʧʨʠʨʦʜʥʽʩʪʴ ʽ ʥʘʜʘʻ 

ʬʘʢʪʫʨʽ ʛʣʠʙʠʥʫ. ɿʤʽʥʶʶʯʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʩʚʽʪʣʝʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʽ ʥʘʧʨʷʤ ʜʞʝʨʝʣ 

ʩʚʽʪʣʘ, ʤʦʞʥʘ ʧʽʜʩʠʣʠʪʠ ʚʠʨʘʟʥʽʩʪʴ ʬʘʢʪʫʨʠ ʪʘ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʭʫʜʦʞʥʽʡ ʦʙʨʘʟ 

ʽʥʪʝʨôʻʨʫ [5].  

ʅʘʧʨʠʢʣʘʜ, ʫ ʤʽʥʽʤʘʣʽʩʪʠʯʥʦʤʫ ʽʥʪʝʨôʻʨʽ ʛʣʘʜʢʘ ʙʝʪʦʥʥʘ ʧʦʚʝʨʭʥʷ ʤʦʞʝ 

ʩʧʨʠʡʤʘʪʠʩʷ ʷʢ ʭʦʣʦʜʥʘ ʪʘ ʩʪʨʠʤʘʥʘ, ʦʜʥʘʢ ʨʦʟʩʽʷʥʝ ʦʩʚʽʪʣʝʥʥʷ ʧʦʤôʷʢʰʫʻ ʮʝ 

ʚʨʘʞʝʥʥʷ ʽ ʥʘʜʘʻ ʧʨʦʩʪʦʨʫ ʚʠʰʫʢʘʥʦʛʦ ʫʨʙʘʥʽʩʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ [2]. 

ʇʨʠʢʣʘʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʢʪʫʨʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʘʪʤʦʩʬʝʨʠ ʧʨʦʩʪʦʨʫ ʻ 

ʽʥʪʝʨ'ʻʨ ʨʝʩʪʦʨʘʥʫ ç100 ʨʦʢʽʚ ʪʦʤʫ ʚʧʝʨʝʜè (Balbek Bureau, 2019) ʫ ʤʽʩʪʽ ʂʠʾʚ 

(ʈʠʩ.1). ʋ ʽʥʪʝʨ'ʻʨʽ ʧʦʻʜʥʘʥʦ ʨʝʣʴʻʬʥʫ ʰʪʫʢʘʪʫʨʢʫ ʩʪʽʥ, ʥʘʪʫʨʘʣʴʥʫ ʜʝʨʝʚʠʥʫ 

ʜʫʙʘ ʧʽʜʣʦʛʠ ʪʘ ʤʝʙʣʽʚ, ʜʝʢʦʨʘʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʟ ʥʝʦʙʨʦʙʣʝʥʦʛʦ ʜʝʨʝʚʘ. ʊʝʧʣʝ 

ʣʦʢʘʣʴʥʝ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜʩʠʣʶʻ ʚʠʨʘʟʥʽʩʪʴ ʬʘʢʪʫʨʥʠʭ ʧʦʚʝʨʭʦʥʴ. ʅʘʪʫʨʘʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ ʪʘ ʧʨʠʨʦʜʥʽ ʪʝʢʩʪʫʨʠ ʩʪʚʦʨʶʶʪʴ ʘʩʦʮʽʘʮʽʾ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʫʢʨʘʾʥʩʴʢʦʶ 

ʘʨʭʽʪʝʢʪʫʨʦʶ ʚ ʩʫʯʘʩʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ [6]. 

 

  

ʈʠʩ. 1. ɯʥʪʝʨ'ʻʨ ʨʝʩʪʦʨʘʥʫ ç100 ʨʦʢʽʚ ʪʦʤʫ 

ʚʧʝʨʝʜè (ʋʢʨʘʾʥʘ, ʤ. ʂʠʾʚ, 2019) 

ʈʠʩ. 2. ɯʥʪʝʨ'ʻʨ ʢʘʬʝ Bon Bouquet 

(ʌʨʘʥʮʽʷ, ʇʘʨʠʞ, 2020) [4] 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʘʢʪʫʨʠ ʜʣʷ ʧʽʜʩʠʣʝʥʥʷ ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ ʧʨʦʩʪʦʨʫ 

ʜʝʤʦʥʩʪʨʫʻ  ʽʥʪʝʨ'ʻʨ ʢʘʬʝ çBon Bouquetè (Between the Walls, 2020) ʫ ʇʘʨʠʞʽ 

(ʈʠʩ.2). ɼʣʷ ʧʽʜʣʦʛʠ, ʣʘʚʦʢ, ʙʘʨʥʦʾ ʩʪʽʡʢʠ ʚʠʢʦʨʠʩʪʘʥʦ ʤʽʢʨʦʮʝʤʝʥʪ, ʷʢʠʡ ʬʦʨʤʫʻ 

ʮʽʣʽʩʥʫ ʪʝʢʩʪʫʨʥʫ ʦʩʥʦʚʫ ʧʨʦʩʪʦʨʫ. ʈʝʣʴʻʬʥʽ ʧʦʚʝʨʭʥʽ ʩʪʽʥ ʧʽʜʩʠʣʶʶʪʴ ʧʣʘʩʪʠʯʥʫ 

ʚʠʨʘʟʥʽʩʪʴ ʽʥʪʝʨ'ʻʨʫ. ʇʦʻʜʥʘʥʥʷ ʬʘʢʪʫʨʠ ʤʽʢʨʦʮʝʤʝʥʪʫ ʟ ʞʠʚʠʤ ʦʟʝʣʝʥʝʥʥʷʤ 

ʩʪʚʦʨʶʻ ʢʦʥʪʨʘʩʪ ʤʽʞ ʤʽʥʝʨʘʣʴʥʠʤʠ ʪʘ ʧʨʠʨʦʜʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ. ɼʦʜʘʪʢʦʚʦ ʥʘ 
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ʩʧʨʠʡʥʷʪʪʷ ʧʨʦʩʪʦʨʫ ʚʧʣʠʚʘʻ ʦʩʚʽʪʣʝʥʥʷ, ʷʢʝ ʧʽʜʢʨʝʩʣʶʻ ʬʘʢʪʫʨʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʽʚ [4]. 

Висновок. ʌʘʢʪʫʨʘ ʤʘʪʝʨʽʘʣʽʚ ʚʧʣʠʚʘʻ ʥʘ ʝʤʦʮʽʡʥʝ ʪʘ ʚʽʟʫʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ 

ʽʥʪʝʨôʻʨʫ ʯʝʨʝʟ ʚʟʘʻʤʦʜʽʶ ʟ ʢʦʣʴʦʨʦʤ, ʬʦʨʤʦʶ ʪʘ ʦʩʚʽʪʣʝʥʥʷʤ. ɸʥʘʣʽʟ ʽʥʪʝʨôʻʨʽʚ 

ʨʝʩʪʦʨʘʥʫ ç100 ʨʦʢʽʚ ʪʦʤʫ ʚʧʝʨʝʜè ʽ ʢʘʬʝ çBon Bouquetè ʧʦʢʘʟʘʚ, ʱʦ ʧʦʻʜʥʘʥʥʷ 

ʥʘʪʫʨʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʨʝʣʴʻʬʥʠʭ ʧʦʚʝʨʭʦʥʴ ʪʘ ʣʦʢʘʣʴʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜʩʠʣʶʻ 

ʭʫʜʦʞʥʶ ʚʠʨʘʟʥʽʩʪʴ ʧʨʦʩʪʦʨʫ ʡ ʬʦʨʤʫʻ ʡʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ʋ 

ʩʫʯʘʩʥʦʤʫ ʜʠʟʘʡʥʽ ʽʥʪʝʨôʻʨʫ ʬʘʢʪʫʨʠ ʚʠʩʪʫʧʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪʦʤ ʬʦʨʤʫʚʘʥʥʷ 

ʘʪʤʦʩʬʝʨʠ ʪʘ ʩʧʨʠʡʥʷʪʪʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ. 
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ВИКОРИСТАННЯ ДАНИХ МОБІЛЬНИХ ОПЕРАТОРІВ ДЛЯ АНАЛІЗУ 

МАЯТНИКОВИХ МІГРАЦІЙ У МІСЬКИХ АГЛОМЕРАЦІЯХ: 

МІЖНАРОДНИЙ ДОСВІД ТА ПЕРСПЕКТИВИ ДЛЯ УКРАЇНИ 
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ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ 

ʉʣʦʥʴ ɺ.ɺ., ʜʦʮʝʥʪ, ʢ.ʪ.ʥ. 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ʄʘ̫ ʪʥʠʢʦʚʽ ʤʽʛʨʘʮʽʾ  ʱʦʜʝʥʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʤʽʞ ʤʽʩʮʝʤ 

ʧʨʦʞʠʚʘʥʥʷ ʪʘ ʤʽʩʮʝʤ ʧʨʘʮʽ ʯʠ ʥʘʚʯʘʥʥʷ ð ʻ ʙʘʟʦʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ ʽ ʚʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʦʜʝʣʝʡ [11]. ʊʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʮʠʭ ʜʘʥʠʭ ʚ ʋʢʨʘʾʥʽ (ʧʝʨʝʧʠʩʠ, 

ʜʦʤʦʛʦʩʧʦʜʘʨʩʴʢʽ ʦʙʩʪʝʞʝʥʥʷ ʧʦʾʟʜʦʢ) ʻ ʢʦʰʪʦʚʥʠʤʠ, ʥʝʨʝʛʫʣʷʨʥʠʤʠ ʪʘ ʪʘʢʠʤʠ, 

ʱʦ ʰʚʠʜʢʦ ʚʪʨʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʤʘʩʰʪʘʙʥʠʭ ʧʝʨʝʤʽʱʝʥʴ 

ʧʽʩʣʷ 2022 ʨ. ʅʘʪʦʤʽʩʪʴ ʫ ʢʨʘʾʥʘʭ ɭʉ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʘʢʪʠʚʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʝʦʩʦʙʣʝʥʠʭ ʜʘʥʠʭ ʤʦʙʽʣʴʥʠʭ ʦʧʝʨʘʪʦʨʽʚ (Mobile 

Network Operator data, MNO)  ʷʢ ʜʣʷ ʦʬʽʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʪʘʢ ʽ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ [2, 3]. ɺ ʋʢʨʘʾʥʽ ʥʘʷʚʥʽ ʪʨʠ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʽ 

ʦʧʝʨʘʪʦʨʠ ð çʂʠʾʚʩʪʘʨè, çVodafone ʋʢʨʘʾʥʘè ʪʘ lifecell  ʽʟ ʩʫʤʘʨʥʦʶ 

ʘʙʦʥʝʥʪʩʴʢʦʶ ʙʘʟʦʶ ʧʦʥʘʜ 50 ʤʣʥ SIM-ʢʘʨʪ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʝ 

ʧʦʢʨʠʪʪʷ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

Метою дослідження ʻ ʦʛʣʷʜ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʥʝʦʩʦʙʣʝʥʠʭ MNO-ʜʘʥʠʭ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʘʪʨʠʮʴ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ (originï

destination matrices), ʘʥʘʣʽʟ ʧʨʘʚʦʚʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʦʙʤʝʞʝʥʴ ʚ ʋʢʨʘʾʥʽ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʧʦʜʘʣʴʰʠʭ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʴ. 

Основна частина. ɿʥʝʦʩʦʙʣʝʥʽ MNO-ʜʘʥʽ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʢʘʪʝʛʦʨʽʾ: Call 

Detail Records (CDR ð ʟʘʧʠʩʠ ʧʨʦ ʜʟʚʽʥʢʠ, SMS ʽ ʩʝʩʽʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ) ʪʘ 

ʩʠʛʥʘʣʽʟʘʮʽʡʥʽ ʜʘʥʽ (signalling data ð ʚʩʽ ʚʟʘʻʤʦʜʽʾ ʧʨʠʩʪʨʦʶ ʟ ʤʝʨʝʞʝʶ) [4]. ʋ 

ʣʽʪʝʨʘʪʫʨʽ ʦʧʠʩʘʥʦ ʜʚʘ ʧʽʜʭʦʜʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ OD-ʤʘʪʨʠʮʴ: time-based (ʧʦʾʟʜʢʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʧʠʩʽʚ) ʪʘ routine-based (ʚʠʷʚʣʷʶʪʴʩʷ ʙʘʟʦʚʽ çʷʢʦʨʽè 

ʘʙʦʥʝʥʪʘ ð ʤʽʩʮʷ ʧʨʦʞʠʚʘʥʥʷ ʪʘ ʧʨʘʮʽ, ʧʦʪʽʤ ʦʙʯʠʩʣʶʶʪʴʩʷ ʤʘʪʨʠʮʽ ʟʘ ʤʝʪʦʶ 

ʧʦʾʟʜʢʠ) [2]. ʋʟʘʛʘʣʴʥʝʥʫ ʩʭʝʤʫ ʦʙʨʦʙʢʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1. 



90 

 

 

ʈʠʩ. 1. ʂʦʥʚʝʻʨ ʦʙʨʦʙʢʠ MNO-ʜʘʥʠʭ ʜʣʷ ʧʦʙʫʜʦʚʠ OD-ʤʘʪʨʠʮʽ ʪʘ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʣʘʥʫʚʘʥʥʽ 

 

Міжнародний досвід. ʉʝʨʝʜ ʧʽʦʥʝʨʩʴʢʠʭ ʨʦʙʽʪ ð ʜʦʩʣʽʜʞʝʥʥʷ Calabrese et 

al. ʥʘ ʜʘʥʠʭ ʤʦʙʽʣʴʥʦʾ ʤʝʨʝʞʽ ʤ. ɹʦʩʪʦʥ, ʱʦ ʧʦʢʘʟʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʦʙʫʪʢʫ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʘʪʝʨʥʽʚ ʤʦʙʽʣʴʥʦʩʪʽ ʟ ʧʘʩʠʚʥʦ ʟʽʙʨʘʥʠʭ phone traces [2]. 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʨʦʙʦʪʽ Bachir et al. ð ʧʦʙʫʜʦʚʽ 

OD-ʤʘʪʨʠʮʴ ʟʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʜʣʷ ʘʛʣʦʤʝʨʘʮʽʾ ɺʝʣʠʢʦʛʦ ʇʘʨʠʞʘ ʥʘ ʦʩʥʦʚʽ 

360 ʤʣʥ ʪʨʘʻʢʪʦʨʽʡ [3]. Fekih et al. ʥʘ ʜʘʥʠʭ ʩʠʛʥʘʣʽʟʘʮʽʡʥʦʾ ʤʝʨʝʞʽ ʨʝʛʽʦʥʫ ʈʦʥʘ-

ɸʣʴʧʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʠʱʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʫ ʜʝʪʘʣʽʟʘʮʽʶ signalling data 

ʧʦʨʽʚʥʷʥʦ ʟ CDR [4]. ʋ 2020 ʨ. ʉʧʽʣʴʥʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʮʝʥʪʨ (JRC) 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ, ʟʘ ʙʝʟʧʨʝʮʝʜʝʥʪʥʦʶ ʫʛʦʜʦʶ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ, 

ʟʘʙʝʟʧʝʯʠʚ ʧʦʙʫʜʦʚʫ OD-ʤʘʪʨʠʮʴ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 

COVID-19 ʫ 24 ʢʨʘʾʥʘʭ ɭʉ [5, 6, 7]. ʋ ɯʩʧʘʥʽʾ ʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʩʪʘʪʠʩʪʠʢʠ 

(INE) ʫ ʩʧʽʚʧʨʘʮʽ ʟ Movistar, Vodafone ʪʘ Orange ʧʫʙʣʽʢʫʻ ʜʘʥʽ ʧʨʦ ʧʦʪʦʢʠ 

ʧʝʨʝʤʽʱʝʥʴ ʤʽʞ ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʢʦʤʽʨʢʘʤʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʬʽʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ 

ʤʦʙʽʣʴʥʦʩʪʽ [8]. ʅʘ ʥʘʜʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ɭʚʨʦʩʪʘʪ ʚʽʜ 2016 ʨ. ʨʦʟʚʠʚʘʻ 

ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʙʘʟʫ ʯʝʨʝʟ ʧʨʦʛʨʘʤʠ ESSnet Big Data ʪʘ ʧʨʦʻʢʪ Multi-MNO [9]; ʫ 

ʛʨʫʜʥʽ 2024 ʨ. ʥʘʙʫʣʘ ʯʠʥʥʦʩʪʽ ʦʥʦʚʣʝʥʘ ʨʝʜʘʢʮʽʷ ʈʝʛʣʘʤʝʥʪʫ (ɭʉ) 223/2009, ʱʦ 

ʚʧʝʨʰʝ ʧʨʷʤʦ ʧʝʨʝʜʙʘʯʘʻ ʜʦʩʪʫʧ ʩʪʘʪʠʩʪʠʯʥʠʭ ʦʨʛʘʥʽʚ ʜʦ ʧʨʠʚʘʪʥʠʭ ʜʘʥʠʭ. 

ɿʚʝʜʝʥʠʡ ʦʛʣʷʜ ʦʢʨʝʤʠʭ ʽʥʽʮʽʘʪʠʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1. 
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ʊʘʙʣʠʮʷ 1  ʆʢʨʝʤʽ ʚʠʧʘʜʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ MNO-ʜʘʥʠʭ ʫ ɭʚʨʦʧʽ 

Країна / 

суб’єкт 

Оператор / 

джерело 

Період Об’єкт аналізу 

ʌʨʘʥʮʽʷ 

(ʇʘʨʠʞ) 

CDR 

ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʦʧʝʨʘʪʦʨʽʚ 

2019 [3] ɼʠʥʘʤʽʯʥʽ OD-ʤʘʪʨʠʮʽ ʟʘ 

ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ, 360 

ʤʣʥ ʪʨʘʻʢʪʦʨʽʡ 

ʌʨʘʥʮʽʷ 

(ʃʽʦʥ) 

ʉʠʛʥʘʣʽʟʘʮʽʡʥʽ 

ʜʘʥʽ 2G/3G 

ʤʝʨʝʞʽ 

2021 [4] OD-ʤʘʪʨʠʮʷ ʨʝʛʽʦʥʫ 

ʈʦʥʘ-ɸʣʴʧʠ 

ɯʩʧʘʥʽʷ Movistar, 

Vodafone, 

Orange (ʯʝʨʝʟ 

INE) 

2020ï2021 [8] OD-ʤʘʪʨʠʮʽ ʪʘ ʦʮʽʥʢʘ 

ʥʘʩʝʣʝʥʥʷ ʥʘ ʨʽʚʥʽ 

ʢʦʤʽʨʦʢ 

ɭʉ (24 

ʢʨʘʾʥʠ) 

ʇʣʘʪʬʦʨʤʘ 

JRC, ʫʛʦʜʘ ʟ 

ʻʚʨʦʧʝʡʩʴʢʠʤʠ 

ʄʆ 

2020 [5, 6, 7] ʄʦʥʽʪʦʨʠʥʛ ʤʦʙʽʣʴʥʦʩʪʽ 

ʧʽʜ ʯʘʩ COVID-19, 

ʘʥʦʤʘʣʽʡ 

 

Українська практика. ɺ ʋʢʨʘʾʥʽ MNO-ʘʥʘʣʽʪʠʢʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʚ ʢʦʤʝʨʮʽʡʥʦʤʫ ʬʦʨʤʘʪʽ. çʂʠʾʚʩʪʘʨè ʨʝʘʣʽʟʫʚʘʚ ʥʠʟʢʫ Big Data-ʧʨʦʻʢʪʽʚ ʥʘ 

ʟʘʤʦʚʣʝʥʥʷ ʦʙʣʘʩʥʠʭ ʪʘ ʤʽʩʴʢʠʭ ʘʜʤʽʥʽʩʪʨʘʮʽʡ: ʤʦʥʽʪʦʨʠʥʛ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ 

ʥʘ ʇʨʠʢʘʨʧʘʪʪʷ (ʧʦʥʘʜ 4 ʤʣʥ ʚʽʜʚʽʜʫʚʘʯʽʚ-ʘʙʦʥʝʥʪʽʚ ʟ 23 ʦʙʣʘʩʪʝʡ) [12], ʩʧʽʚʧʨʘʮʷ 

ʟ ʏʝʨʥʽʛʽʚʩʴʢʦʶ ʤʽʩʴʢʦʶ ʨʘʜʦʶ (ʙʣʠʟʴʢʦ 1,6 ʤʣʥ ʪʫʨʠʩʪʽʚ ʟʘ 11 ʤʽʩʷʮʽʚ 2021 ʨ.), 

ʘʥʘʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ɼʥʽʧʨʘ ʪʘ ʆʜʝʩʠ. ʆʧʝʨʘʪʦʨ ʟʘʷʚʣʷʻ, ʱʦ ʤʦʜʝʣʽ 

ʙʫʜʫʶʪʴʩʷ ʥʘ ʟʥʝʦʩʦʙʣʝʥʠʭ ʪʘ ʟʘʰʠʬʨʦʚʘʥʠʭ ʜʘʥʠʭ. ɺʦʜʥʦʯʘʩ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʧʫʙʣʽʯʥʠʭ ʧʨʦʻʢʪʽʚ ʽʟ ʧʦʙʫʜʦʚʠ OD-ʤʘʪʨʠʮʴ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪ ʥʘ ʦʩʥʦʚʽ MNO-

ʜʘʥʠʭ ʫ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣʘʭ ʟʥʘʡʪʠ ʥʝ ʚʜʘʣʦʩʷ ð ʥʘʷʚʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʤʦʜʝʣʽ 

(ʂʠʾʚ, ʃʴʚʽʚ, ʍʘʨʢʽʚ) ʩʧʠʨʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ [11]. 

Правові та технічні обмеження. ɹʘʟʦʚʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʘʢʪʦʤ ʻ ɿʘʢʦʥ 

ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭè ʚʽʜ 01.06.2010 ˉ 2297-VI, ʱʦ ʚʠʟʥʘʯʘʻ 

ʟʥʝʦʩʦʙʣʝʥʥʷ ʷʢ ʚʠʣʫʯʝʥʥʷ ʚʽʜʦʤʦʩʪʝʡ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʩʦʙʫ 

[10]. ʆʜʥʘʢ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʯʦʪʠʨʴʦʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ 

ʪʦʯʦʢ ʽʟ ʧʦʛʦʜʠʥʥʦʶ ʜʝʪʘʣʽʟʘʮʽʻʶ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʧʦʚʪʦʨʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 95 % 

ʘʙʦʥʝʥʪʽʚ ð ʦʪʞʝ, ʥʘʚʽʪʴ ʛʨʫʙʝ ʘʛʨʝʛʫʚʘʥʥʷ ʜʘʻ ʥʝʚʝʣʠʢʫ ʘʥʦʥʽʤʥʽʩʪʴ [1]. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ɭʉ, ʚ ʋʢʨʘʾʥʽ ʥʝ ʽʩʥʫʻ ʩʧʝʮʽʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʥʘʜʘʥʥʷ ʜʝʨʞʘʚʥʠʤ 

ʦʨʛʘʥʘʤ ʜʦʩʪʫʧʫ ʜʦ ʟʥʝʦʩʦʙʣʝʥʠʭ MNO-ʜʘʥʠʭ ʜʣʷ ʦʬʽʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ 
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ʤʦʙʽʣʴʥʦʩʪʽ; ʥʝ ʫʥʦʨʤʦʚʘʥʦ ʚʠʤʦʛʠ ʜʦ ʛʣʠʙʠʥʠ ʟʥʝʦʩʦʙʣʝʥʥʷ ʪʘ ʤʽʥʽʤʘʣʴʥʦʛʦ 

ʨʦʟʤʽʨʫ ʘʛʨʝʛʘʮʽʾ.  

ɼʦ ʪʝʭʥʽʯʥʠʭ ʦʙʤʝʞʝʥʴ ʥʘʣʝʞʘʪʴ ʬʨʘʛʤʝʥʪʦʚʘʥʽʩʪʴ ʘʙʦʥʝʥʪʩʴʢʦʾ ʙʘʟʠ ʤʽʞ 

ʪʨʴʦʤʘ ʦʧʝʨʘʪʦʨʘʤʠ, ʧʨʦʩʪʦʨʦʚʘ ʜʝʪʘʣʽʟʘʮʽʷ, ʦʙʤʝʞʝʥʘ ʱʽʣʴʥʽʩʪʶ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ, ʪʘ ʟʤʽʱʝʥʥʷ ʚʠʙʽʨʢʠ ʟʘ ʚʽʢʦʤ. ʆʢʨʝʤʠʡ ʚʠʢʣʠʢ ð ʫʤʦʚʠ 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ: ʪʠʤʯʘʩʦʚʽ ʚʽʜʢʣʶʯʝʥʥʷ ʤʝʨʝʞ, ʧʝʨʝʤʽʱʝʥʥʷ ʟʥʘʯʥʠʭ ʛʨʫʧ 

ʘʙʦʥʝʥʪʽʚ, ʧʦʷʚʘ ʪʠʤʯʘʩʦʚʠʭ SIM-ʢʘʨʪ. 

Висновки. ɿʥʝʦʩʦʙʣʝʥʽ ʜʘʥʽ ʤʦʙʽʣʴʥʠʭ ʦʧʝʨʘʪʦʨʽʚ ʩʪʘʣʠ ʫʩʪʘʣʝʥʠʤ 

ʜʞʝʨʝʣʦʤ ʜʣʷ ʘʥʘʣʽʟʫ ʤʘʷʪʥʠʢʦʚʠʭ ʤʽʛʨʘʮʽʡ ʽ ʧʦʙʫʜʦʚʠ ʤʘʪʨʠʮʴ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ ʫ 

ʢʨʘʾʥʘʭ ɭʉ, ʟ ʘʢʪʠʚʥʦʶ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʧʽʜʪʨʠʤʢʦʶ ɭʚʨʦʩʪʘʪʫ [9]. ɺ ʋʢʨʘʾʥʽ 

ʥʘʷʚʥʽ ʪʝʭʥʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ, ʦʜʥʘʢ ʩʠʩʪʝʤʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ MNO-ʜʘʥʠʭ ʫ 

ʪʨʘʥʩʧʦʨʪʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʬʽʮʽʡʥʫ ʩʪʘʪʠʩʪʠʢʫ ʤʦʙʽʣʴʥʦʩʪʽ ʜʦʩʽ ʥʝ ʚʽʜʙʫʣʦʩʷ. 

ʆʩʥʦʚʥʽ ʦʙʤʝʞʝʥʥʷ ʤʘʶʪʴ ʧʨʘʚʦʚʠʡ ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ. ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ 

ʥʘʧʨʷʤʘʤʠ ʻ ʘʜʘʧʪʘʮʽʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʥʘʧʨʘʮʶʚʘʥʴ, ʚʘʣʽʜʘʮʽʷ 

MNO-ʤʘʪʨʠʮʴ ʥʘ ʤʘʪʝʨʽʘʣʘʭ ʥʘʪʫʨʥʠʭ ʦʙʩʪʝʞʝʥʴ ʽ ʟʘʧʫʩʢ ʧʽʣʦʪʥʠʭ ʧʨʦʻʢʪʽʚ ʫ 

ʬʦʨʤʘʪʽ çʦʧʝʨʘʪʦʨ  ʤʽʩʮʝʚʘ ʚʣʘʜʘ ð ʥʘʫʢʦʚʘ ʫʩʪʘʥʦʚʘè. 
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РОЛЬ ПІДЗЕМНОЇ ЕЛЕКТРОІНФРАСТРУКТУРИ 

У ФОРМУВАННІ АРХІТЕКТУРНОГО ПРОСТОРУ МІСТА 
ɿʫʙʝʥʢʦ ɺ.ʆ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ʉʫʯʘʩʥʝ ʤʽʩʪʦ ʻ ʩʢʣʘʜʥʠʤ ʪʝʭʥʽʯʥʠʤ ʦʨʛʘʥʽʟʤʦʤ, ʫ ʷʢʦʤʫ ʥʘʜʟʝʤʥʝ 

ʘʨʭʽʪʝʢʪʫʨʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚ'ʷʟʘʥʝ ʟ ʧʽʜʟʝʤʥʦʶ ʽʥʞʝʥʝʨʥʦʶ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. ʇʽʜʟʝʤʥʘ ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ï ʤʝʨʝʞʽ  ʢʘʙʝʣʽʚ, 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʽ ʧʽʜʩʪʘʥʮʽʾ, ʨʦʟʧʦʜʽʣʴʯʽ ʧʫʥʢʪʠ ʪʘ ʢʘʙʝʣʴʥʽ ʪʫʥʝʣʽ ï ʚʽʜʽʛʨʘʻ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʤʽʩʪʘ. ʇʦʧʨʠ ʮʝ, ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʨʦʟʤʽʱʝʥʥʷʤ 

ʦʙ'ʻʢʪʽʚ ʧʽʜʟʝʤʥʦʾ ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʷʢʽʩʪʶ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʩʪʦʨʫ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤ. [6] 

ɺ ʫʤʦʚʘʭ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʤʽʩʴʢʠʭ ʩʝʨʝʜʦʚʠʱ, ʨʦʟʙʫʜʦʚʠ çʨʦʟʫʤʥʠʭ ʤʽʩʪè 

(smart city) ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʧʽʜʟʝʤʥʦʾ ʫʨʙʘʥʽʩʪʠʢʠ ʧʠʪʘʥʥʷ ʧʣʘʥʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʘʨʭʽʪʝʢʪʦʨʽʚ ʽ 

ʤʽʩʪʦʙʫʜʽʚʥʠʢʽʚ. [2,3] 

ɸʥʘʣʽʟʫʶʯʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʤʽʩʴʢʦʾ ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʤʦʞʥʘ ʜʽʡʪʠ 

ʚʠʩʥʦʚʢʫ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʩʪʚʦʨʶʻ ʥʠʟʢʫ 

ʩʫʪʪʻʚʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʪʘ ʝʩʪʝʪʠʯʥʦ ʧʨʠʚʘʙʣʠʚʦʛʦ 

ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʽʟʫʘʣʴʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʽ, 

ʦʩʢʽʣʴʢʠ ʯʠʩʣʝʥʥʽ ʦʧʦʨʠ, ʧʨʦʚʦʜʠ ʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʝ ʦʙʣʘʜʥʘʥʥʷ ʧʦʨʫʰʫʶʪʴ 

ʮʽʣʽʩʥʽʩʪʴ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʦʙʨʘʟʫ ʤʽʩʪʘ, ʧʝʨʝʢʨʠʚʘʶʪʴ ʧʘʥʦʨʘʤʠ ʚʫʣʠʮʴ, 

ʟʘʢʨʠʚʘʶʪʴ ʽʩʪʦʨʠʯʥʽ ʬʘʩʘʜʠ ʙʫʜʽʚʝʣʴ ʪʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʧʨʠʡʥʷʪʪʷ 

ʧʘʤôʷʪʦʢ ʘʨʭʽʪʝʢʪʫʨʠ. [5] ʂʨʽʤ ʪʦʛʦ, ʧʦʚʽʪʨʷʥʽ ʣʽʥʽʾ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ 

ʦʭʦʨʦʥʥʠʭ ʟʦʥ, ʰʠʨʠʥʘ ʷʢʠʭ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʥʘʧʨʫʛʠ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 2 ʜʦ 

30 ʤʝʪʨʽʚ ʽ ʙʽʣʴʰʝ, ʱʦ ʩʫʪʪʻʚʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʟʘʙʫʜʦʚʠ, ʦʟʝʣʝʥʝʥʥʷ ʪʘ 

ʦʙʣʘʰʪʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʠʭ ʧʨʦʩʪʦʨʽʚ. ɺʘʞʣʠʚʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʪʘʢʦʞ ʚʠʩʦʢʘ 

ʚʨʘʟʣʠʚʽʩʪʴ ʧʦʚʽʪʨʷʥʠʭ ʤʝʨʝʞ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʟʦʢʨʝʤʘ 

ʩʠʣʴʥʦʛʦ ʚʽʪʨʫ, ʦʞʝʣʝʜʽ, ʩʥʽʛʦʧʘʜʽʚ ʽ ʧʘʜʽʥʥʷ ʜʝʨʝʚ. ʎʝ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʘʚʘʨʽʡʥʠʭ ʚʽʜʢʣʶʯʝʥʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʪʨʠʚʘʣʠʭ ʙʣʝʢʘʫʪʽʚ ʪʘ ʩʪʚʦʨʶʻ ʧʦʪʝʥʮʽʡʥʫ 

ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʟʘʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ 

ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʜʦ ʧʽʜʟʝʤʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʢʪʨʦʤʝʨʝʞ ʷʢ 

ʙʽʣʴʰ ʥʘʜʽʡʥʦʛʦ, ʙʝʟʧʝʯʥʦʛʦ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʦ ʜʦʮʽʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʜʣʷ ʩʫʯʘʩʥʦʛʦ 

ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ. [3,6] 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʧʣʠʚʫ ʧʽʜʟʝʤʥʦʾ 

ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʪʘ ʥʘʧʽʚʟʘʢʨʠʪʦʛʦ 

ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʤʽʩʪʘ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʾʾ ʽʥʪʝʛʨʘʮʽʾ ʚ 

ʤʽʩʪʦʙʫʜʽʚʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʧʦʩʪʘʚʣʝʥʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʠʧʠ ʦʙ'ʻʢʪʽʚ ʧʽʜʟʝʤʥʦʾ ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʾʭ ʚʧʣʠʚ 

ʥʘ ʟʘʙʫʜʦʚʫ; 
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ï ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ ʦʙʤʝʞʝʥʴ ʟʘʙʫʜʦʚʠ ʥʘʜ ʧʽʜʟʝʤʥʠʤʠ ʝʣʝʢʪʨʦʤʝʨʝʞʘʤʠ; 

ï ʨʦʟʛʣʷʥʫʪʠ ʚʽʪʯʠʟʥʷʥʠʡ ʽ ʟʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

ï ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʽʜʟʝʤʥʠʭ ʝʣʝʢʪʨʦʤʝʨʝʞ. 

Основний зміст.  ʇʽʜʟʝʤʥʘ ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʽʩʪʘ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ 

ʩʪʨʫʢʪʫʨʥʠʭ ʨʽʚʥʽʚ: ʢʘʙʝʣʴʥʽ ʣʽʥʽʾ ʥʘʧʨʫʛʠ 0,4ï110 ʢɺ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʽ ʧʽʜʩʪʘʥʮʽʾ 

(ʥʘʟʝʤʥʽ ʪʘ ʧʽʜʟʝʤʥʽ), ʨʦʟʧʦʜʽʣʴʯʽ ʧʫʥʢʪʠ, ʢʘʙʝʣʴʥʽ ʪʫʥʝʣʽ ʪʘ ʢʦʣʝʢʪʦʨʠ. ʂʦʞʝʥ ʽʟ 

ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʢʣʘʜʘʻ ʧʝʚʥʽ ʧʨʦʩʪʦʨʦʚʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʘʨʭʽʪʝʢʪʫʨʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʽʜʟʝʤʥʦʾ ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1. ɽʪʘʧ ʽʥʞʝʥʝʨʥʦʾ ʧʽʜʛʦʪʦʚʢʠ: ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡ ʫ ʧʽʜʟʝʤʥʽ 

ʢʘʙʝʣʴʥʽ ʢʘʥʘʣʠ 

ʅʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ (ɼɹʅ ɺ.2.5-23) ʚʩʪʘʥʦʚʣʝʥʦ ʦʭʦʨʦʥʥʽ ʟʦʥʠ 

ʚʟʜʦʚʞ ʧʽʜʟʝʤʥʠʭ ʢʘʙʝʣʴʥʠʭ ʣʽʥʽʡ, ʰʠʨʠʥʘ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʣʘʩʫ ʥʘʧʨʫʛʠ. ɼʣʷ 

ʢʘʙʝʣʽʚ 110 ʢɺ ʦʭʦʨʦʥʥʘ ʟʦʥʘ ʩʷʛʘʻ Ñ10 ʤ. ʋ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʦ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ 

ʜʘʥʽ ʱʦʜʦ ʦʭʦʨʦʥʥʠʭ ʟʦʥ ʜʣʷ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʥʘʧʨʫʛʠ. 

ʊʘʙʣʠʮʷ 1. ʆʭʦʨʦʥʥʽ ʟʦʥʠ ʧʽʜʟʝʤʥʠʭ ʢʘʙʝʣʴʥʠʭ ʣʽʥʽʡ (ʟʘ ɼɹʅ ɺ.2.5-23) 
Клас 
напруги 

Тип 
прокладання 

Охоронна 
зона (м) 

Заборонені дії в 
зоні 

Норматив 

0.4 ʢɺ ʋ ˇʨʫʥʪʽ Ñ1 ɿʝʤʣʷʥʽ ʨʦʙʦʪʠ ʙʝʟ 
ʧʦʛʦʜʞʝʥʥʷ 

ɼɹʅ ɺ.2.5-23 

6ï10 ʢɺ ʋ ˇʨʫʥʪʽ Ñ1 ɹʫʜʽʚʥʠʮʪʚʦ, 
ʧʦʩʘʜʢʘ ʜʝʨʝʚ 

ɼɹʅ ɺ.2.5-23 

35 ʢɺ ʋ ˇʨʫʥʪʽ / 
ʪʫʥʝʣʴ 

Ñ3 ʂʘʧʽʪʘʣʴʥʘ 
ʟʘʙʫʜʦʚʘ, ʦʛʦʨʦʞʽ 

ɼɹʅ ɺ.2.5-23 

110 ʢɺ ʋ ˇʨʫʥʪʽ / 
ʪʫʥʝʣʴ 

Ñ10 ɹʫʜʴ-ʷʢʝ 
ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ 
ʦʟʝʣʝʥʝʥʥʷ 

ɼɹʅ ɺ.2.5-23 

220 ʢɺ ʋ ˇʨʫʥʪʽ / 
ʪʫʥʝʣʴ 

Ñ15 ɹʫʜʴ-ʷʢʝ 
ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ 
ʦʟʝʣʝʥʝʥʥʷ 

ɼɹʅ ɺ.2.5-23 
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ʈʦʟʤʽʱʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʭ ʧʽʜʩʪʘʥʮʽʡ (ʊʇ) ʫ ʱʽʣʴʥʽʡ ʤʽʩʴʢʽʡ 

ʟʘʙʫʜʦʚʽ ð ʧʦʰʠʨʝʥʘ ʧʨʘʢʪʠʢʘ ʚ ɭʚʨʦʧʽ ʪʘ ɸʟʽʾ. ʇʽʜʟʝʤʥʽ ʊʇ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʚʽʣʴʥʠʪʠ ʥʘʟʝʤʥʠʡ ʧʨʦʩʪʽʨ ʜʣʷ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ, ʩʢʚʝʨʽʚ ʽ ʤʘʣʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ 

ʬʦʨʤ, ʧʨʦʪʝ ʚʠʤʘʛʘʶʪʴ ʨʝʪʝʣʴʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʚʝʥʪʠʣʷʮʽʾ, ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʪʘ 

ʘʚʘʨʽʡʥʦʛʦ ʚʠʭʦʜʫ. [3,5] ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʪʠʧʽʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʭ ʧʽʜʩʪʘʥʮʽʡ 

ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʷ 2. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʠʧʽʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʭ ʧʽʜʩʪʘʥʮʽʡ 

Параметр 

Наземна 

ТП 

(кіоскова) 

Вбудована 

ТП 

Підземна 

ТП 
ТП у колекторі 

ɿʘʡʤʘʥʘ ʧʣʦʱʘ 

ʧʦʚʝʨʭʥʽ 

25ï50 ʤĮ 0 

(ʚʙʫʜʦʚʘʥʘ) 

0 (ʧʽʜʟʝʤʥʘ) 0 (ʧʽʜʟʝʤʥʘ) 

ɺʧʣʠʚ ʥʘ ʚʠʛʣʷʜ 

ʚʫʣʠʮʽ 

ɿʥʘʯʥʠʡ ɺʽʜʩʫʪʥʽʡ ɺʽʜʩʫʪʥʽʡ ɺʽʜʩʫʪʥʽʡ 

ɺʘʨʪʽʩʪʴ 

ʙʫʜʽʚʥʠʮʪʚʘ 

ʅʠʟʴʢʘ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ ɼʫʞʝ ʚʠʩʦʢʘ 

ɼʦʩʪʫʧʥʽʩʪʴ ʜʣʷ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ ʅʠʟʴʢʘ ɺʠʩʦʢʘ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʱʽʣʴʥʽʡ ʟʘʙʫʜʦʚʽ 

ʆʙʤʝʞʝʥʦ ʐʠʨʦʢʦ ʆʧʪʠʤʘʣʴʥʦ ʆʧʪʠʤʘʣʴʥʦ 

 
ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʧʽʜʟʝʤʥʦʾ ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘ ʪʠʧʘʤʠ ʦʙ'ʻʢʪʽʚ 

(ʯʘʩʪʢʘ ʫ ʧʣʦʱʽ ʦʭʦʨʦʥʥʠʭ ʟʦʥ) 

ʂʘʙʝʣʴʥʽ ʪʫʥʝʣʽ ʪʘ ʧʨʦʭʽʜʥʽ ʢʦʣʝʢʪʦʨʠ ʻ ʥʘʡʙʽʣʴʰ ʘʨʭʽʪʝʢʪʫʨʥʦ ʩʫʤʽʩʥʠʤ 

ʚʠʜʦʤ ʧʽʜʟʝʤʥʠʭ ʝʣʝʢʪʨʦʤʝʨʝʞ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʶʪʴ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʢʘʙʝʣʽ ʙʝʟ 

ʨʦʟʢʨʠʪʪʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʣʽ ʨʦʟʰʠʨʶʚʘʪʠ 

ʝʣʝʢʪʨʦʤʝʨʝʞʫ. ʇʨʘʢʪʠʢʘ ʙʫʜʽʚʥʠʮʪʚʘ ʩʧʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʘʢʪʠʚʥʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʤʽʩʪʘʭ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʧʽʜʟʝʤʥʠʤ ʙʫʜʽʚʥʠʮʪʚʦʤ ï ʊʦʢʽʦ, ʇʘʨʠʞʽ, 

ʉʪʦʢʛʦʣʴʤʽ. [3] 
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ʄʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʫʪʪʻʚʝ ʚʽʜʩʪʘʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʤʽʩʪ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʽʜʟʝʤʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʢʪʨʦʤʝʨʝʞ. ʇʦʨʽʚʥʷʣʴʥʽ ʜʘʥʽ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3. 

 
ʈʠʩ. 3. ʄʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʧʽʜʟʝʤʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʚ ʤʽʩʪʘʭ-ʤʽʣʴʡʦʥʥʠʢʘʭ 

ʋ ʚʽʪʯʠʟʥʷʥʽʡ ʧʨʘʢʪʠʮʽ ʧʽʜʟʝʤʥʘ ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʝʨʽʜʢʦ ʩʪʘʻ 

ʯʠʥʥʠʢʦʤ, ʱʦ ʦʙʤʝʞʫʻ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʢʚʘʨʪʘʣʽʚ: ʟʘʩʪʘʨʽʣʽ ʢʘʙʝʣʽ ʧʨʦʢʣʘʜʝʥʦ ʙʝʟ 

ʥʘʣʝʞʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʘ ʦʭʦʨʦʥʥʽ ʟʦʥʠ ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ ʦʩʚʦʻʥʥʷ ʜʽʣʷʥʦʢ. 

ʎʠʬʨʦʚʽʟʘʮʽʷ ʦʙʣʽʢʫ ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ (ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, BIM-ʤʦʜʝʣʽ 

ʧʽʜʟʝʤʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ) ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ. [4] 

ʇʦʧʨʠ ʪʝ, ʱʦ ʢʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʢʣʘʜʘʥʥʷ ʧʽʜʟʝʤʥʦʛʦ ʢʘʙʝʣʶ ʚʠʱʽ, 

ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʚʠʛʦʜʠ ʜʣʷ ʤʽʩʪʘ ʧʝʨʝʚʘʞʘʶʪʴ ʮʝʡ ʬʘʢʪʦʨ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʪʘ ʫʥʠʢʥʝʥʥʷ ʟʙʠʪʢʽʚ ʚʽʜ ʘʚʘʨʽʡ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʦʭ ʪʠʧʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ: 
Критерій 
порівняння 

Повітряні лінії (ПЛ) Підземні кабельні лінії (КЛ) 

Вплив на 
архітектуру 

ʅʝʛʘʪʠʚʥʠʡ (ʨʫʡʥʫʻ 
ʢʦʤʧʦʟʠʮʽʶ, ʩʪʚʦʨʶʻ 
ʚʽʟʫʘʣʴʥʠʡ ʰʫʤ) 

ʅʝʡʪʨʘʣʴʥʠʡ/ʇʦʟʠʪʠʚʥʠʡ 
(ʥʝʚʠʜʠʤʽ ʜʣʷ ʦʢʘ) 

Термін служби 
кабелю 

25ï30 ʨʦʢʽʚ 40ï50 ʨʦʢʽʚ (ʟʘʚʜʷʢʠ ʟʘʭʠʩʪʫ ʚʽʜ 
ʋʌ ʪʘ ʧʝʨʝʧʘʜʽʚ ʪʝʤʧʝʨʘʪʫʨ) 

Охоронна зона 
(відчуження) 

ɺʝʣʠʢʘ (ʚʽʜ 2 ʜʦ 30+ 
ʤʝʪʨʽʚ), ʟʝʤʣʷ 
ʚʠʣʫʯʘʻʪʴʩʷ ʟ ʦʙʽʛʫ 

ʄʽʥʽʤʘʣʴʥʘ (ʟʘʟʚʠʯʘʡ ʜʦ 1 ʤ), 
ʧʦʚʝʨʭʥʷ ʜʦʩʪʫʧʥʘ ʜʣʷ 
ʙʣʘʛʦʫʩʪʨʦʶ 

Чутливість до 
негоди 

ʂʨʠʪʠʯʥʦ ʚʠʩʦʢʘ 
(ʚʽʪʝʨ, ʦʞʝʣʝʜʴ, 
ʧʘʜʽʥʥʷ ʜʝʨʝʚ) 

ʄʘʡʞʝ ʥʫʣʴʦʚʘ (ʟʘʭʠʱʝʥʽ ʰʘʨʦʤ 
ˇʨʫʥʪʫ) 

Електромагнітне 
поле 

ɺʠʱʝ ʥʘ ʨʽʚʥʽ 
ʣʶʜʩʴʢʦʛʦ ʟʨʦʩʪʫ 

ɽʢʨʘʥʫʻʪʴʩʷ ˇʨʫʥʪʦʤ ʪʘ 
ʩʧʝʮʽʘʣʴʥʠʤʠ ʦʙʦʣʦʥʢʘʤʠ 

Вартість 
будівництва 

ɹʘʟʦʚʘ (1x) ɺʠʱʘ (3x ï 5x ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ 
ʱʽʣʴʥʦʩʪʽ) 
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜʟʝʤʥʘ ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʘ 
ʯʠʥʠʪʴ ʧʦʜʚʽʡʥʠʡ ʚʧʣʠʚ ʥʘ ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʧʨʦʩʪʽʨ ʤʽʩʪʘ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ ï 
ʦʙʤʝʞʫʚʘʣʴʥʠʡ (ʦʭʦʨʦʥʥʽ ʟʦʥʠ, ʪʝʭʥʽʯʥʽ ʢʦʨʠʜʦʨʠ, ʟʘʙʦʨʦʥʠ ʟʘʙʫʜʦʚʠ), ʟ ʽʥʰʦʛʦ 
ï ʬʦʨʤʦʪʚʦʨʯʠʡ (ʧʽʜʟʝʤʥʽ ʧʽʜʩʪʘʥʮʽʾ ʚʠʚʽʣʴʥʷʶʪʴ ʥʘʟʝʤʥʠʡ ʧʨʦʩʪʽʨ, ʢʦʣʝʢʪʦʨʠ 
ʩʪʨʫʢʪʫʨʫʶʪʴ ʧʣʘʥʫʚʘʣʴʥʽ ʚʽʩʽ ʢʚʘʨʪʘʣʽʚ).  

ɺʠʟʥʘʯʝʥʦ ʪʨʠ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʧʽʜʟʝʤʥʦʾ 
ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʫʥʘʦʯʥʝʥʦ ʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʽʡ ʩʭʝʤʽ (ʨʠʩ. 4): 

 
ʈʠʩ. 4. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʩʭʝʤʘ ʨʦʣʽ ʧʽʜʟʝʤʥʦʾ ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʤʽʩʪʘ 

ï ʧʨʠʥʮʠʧ ʧʨʦʩʪʦʨʦʚʦʾ ʩʫʤʽʩʥʦʩʪʽ ï ʨʦʟʤʽʱʝʥʥʷ ʦʙ'ʻʢʪʽʚ 
ʝʣʝʢʪʨʦʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʟʦʥʘʭ, ʜʝ ʦʭʦʨʦʥʥʽ ʟʦʥʠ ʟʙʽʛʘʶʪʴʩʷ ʟ ʽʥʰʠʤʠ 
ʥʝʟʘʙʫʜʦʚʘʥʠʤʠ ʩʤʫʛʘʤʠ; 

ï ʧʨʠʥʮʠʧ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʘʜʙʫʜʦʚʠ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʨʠʪʪʽʚ ʥʘʜ 
ʧʽʜʟʝʤʥʠʤʠ ʊʇ ʷʢ ʧʣʘʪʬʦʨʤ ʜʣʷ ʙʣʘʛʦʫʩʪʨʦʶ ʪʘ ʤʘʣʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʬʦʨʤ; 

ï ʧʨʠʥʮʠʧ ʮʠʬʨʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ - ʦʙʦʚ'ʷʟʢʦʚʝ ʚʢʣʶʯʝʥʥʷ ʧʽʜʟʝʤʥʦʾ 
ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʚ BIM-ʤʦʜʝʣʴ ʟʘʙʫʜʦʚʠ ʥʘ ʩʪʘʜʽʾ ʢʦʥʮʝʧʮʽʾ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʧʨʠʥʮʠʧʽʚ ʥʘ ʩʪʘʜʽʾ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 
ʫʥʠʢʥʫʪʠ ʢʦʥʬʣʽʢʪʽʚ ʤʽʞ ʧʽʜʟʝʤʥʠʤʠ ʤʝʨʝʞʘʤʠ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʠʤʠ ʨʽʰʝʥʥʷʤʠ, 
ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʥʝʩʝʥʥʷ ʢʘʙʝʣʽʚ ʧʽʜ ʯʘʩ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʧʽʜʚʠʱʠʪʠ 
ʷʢʽʩʪʴ ʚʽʜʢʨʠʪʦʛʦ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ. 
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ʧʨʠʟʥʘʯʝʥʥʷ. ð ʂʠʾʚ: ʄʽʥʨʝʛʽʦʥ ʋʢʨʘʾʥʠ, 2010. ð 106 ʩ. 
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4. ʐʘʣʝʥʥʠʡ ɺ. ʊ., ɻʦʥʯʘʨʝʥʢʦ ʊ. ɸ. BIM-ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʦʻʢʪʫʚʘʥʥʽ 
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P. 40ï51. 
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НАЦІОНАЛЬНИЙ  МУЗЕЙ  В  АБУ-ДАБІ  ПРИКЛАД ПОЕДНАННЯ 

СУЧАСНОЇ  АРХІТЕКТУРИ  ТА ІННОВАЦІЙНИХ ІНЖЕНЕРНИХ  

РІШЕНЬ 

ʍʘʨʣʘʤʦʚʘ  ʃ. ɺ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ      é                                                                    

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ.  ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʫʟʝʡ ʧʣʦʱʝʶ ʤʘʡʞʝ 89 000 ʤĮ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ 

ʪʨʘʜʠʮʽʡʥʫ ʘʨʘʙʩʴʢʫ ʘʨʭʽʪʝʢʪʫʨʫ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʽʥʞʝʥʝʨʥʽ ʨʽʰʝʥʥʷ.                                                                                                                        

ɽʢʩʧʦʟʠʮʽʷ ʧʨʠʩʚʷʯʝʥʘ ʟʘʩʥʦʚʥʠʢʫ ʆɸɽ ʰʝʡʭʫ ɿʘʾʜʫ ʙʝʥ ʉʫʣʪʘʥʫ ɸʣʴ ʅʘʭʘʡʷʥʫ, 

ʘ ʪʘʢʦʞ ʽʩʪʦʨʽʾ ʪʘ ʢʫʣʴʪʫʨʥʽʡ ʩʧʘʜʱʠʥʽ  ɸʙʫ-ɼʘʙʽ.                                                                                         

ʂʨʽʤ ʧʦʩʪʽʡʥʠʭ ʪʘ ʪʠʤʯʘʩʦʚʠʭ ʚʠʩʪʘʚʦʢ, ʫ ʤʫʟʝʾ ʨʦʟʤʽʩʪʷʪʴʩʷ ʦʩʚʽʪʥʽ ʧʨʦʩʪʦʨʠ, 

ʢʦʥʬʝʨʝʥʮ-ʟʘʣʠ ʪʘ ʟʦʥʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ.   ʄʫʟʝʡ ʩʪʘʥʝ ʥʝ ʣʠʰʝ ʩʭʦʚʠʱʝʤ 

ʽʩʪʦʨʠʯʥʦʾ ʩʧʘʜʱʠʥʠ, ʘ ʡ ʚʘʞʣʠʚʠʤ ʢʫʣʴʪʫʨʥʠʤ ʮʝʥʪʨʦʤ, ʷʢʠʡ ʟʤʽʮʥʶʻ ʧʦʟʠʮʽʾ 

ɸʙʫ-ɼʘʙʽ ʷʢ ʛʣʦʙʘʣʴʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʮʝʥʪʨʫ.     

ɹʫʜʽʚʣʷ ʤʫʟʝʶ ʽʥʪʝʛʨʦʚʘʥʘ ʚ ʰʪʫʯʥʠʡ ʣʘʥʜʰʘʬʪ, ʱʦ ʩʠʤʚʦʣʽʟʫʻ ʟʚ'ʷʟʦʢ 

ʽʩʪʦʨʽʾ ʆɸɽ ʟ ʤʘʡʙʫʪʥʽʤ. ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʫʟʝʡ ʰʝʡʭʘ ɿʘʾʜʘ ʥʘ ʦʩʪʨʦʚʽ ʉʘʘʜʽʷʪ ʚ 

ɸʙʫ-ɼʘʙʽ ï ʮʝ ʽʥʞʝʥʝʨʥʦ-ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʰʝʜʝʚʨ, ʩʧʨʦʝʢʪʦʚʘʥʠʡ ʧʨʦʝʢʪʥʠʤ ʙʶʨʦ 

ʅ. ʌʦʩʪʝʨʘ (Foster + Partners).     ʂʦʥʮʝʧʮʽʷ ʙʫʜʽʚʣʽ ʥʘʪʭʥʝʥʥʘ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʘʨʘʙʩʴʢʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʧʨʠʨʦʜʦʶ ʧʫʩʪʝʣʽ. 

 Основна частина.  ɸʨʭʽʪʝʢʪʫʨʥʦʶ ʜʦʤʽʥʘʥʪʦʶ ʙʫʜʽʚʣʽ ʤʫʟʝʶ ʻ ʧ'ʷʪʴ 

ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʩʪʘʣʝʚʠʭ ʚʝʞ - ʢʨʠʣ, ʬʦʨʤʘ ʷʢʠʭ ʽʤʽʪʫʻ ʦʧʝʨʝʥʥʷ ʩʦʢʦʣʘ - 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʠʤʚʦʣʫ ʆɸɽ. çʂʨʠʣʘ ʩʦʢʦʣʘè ʫʪʚʦʨʶʶʪʴ ʫʥʽʢʘʣʴʥʠʡ ʩʠʣʫʝʪ, ʷʢʠʡ 

ʢʦʥʪʨʘʩʪʫʻ ʟ ʧʣʦʩʢʠʤ ʨʝʣʴʻʬʦʤ ʦʩʪʨʦʚʘ ʉʘʘʜʽʷʪ. 

 

 
ʌʦʪʦ 1.  ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʫʟʝʡ ʰʝʡʭʘ ɿʘʾʜʘ ʥʘ ʦʩʪʨʦʚʽ ʉʘʘʜʽʷʪ ʚ ɸʙʫ-ɼʘʙʽ 
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ʂʦʥʩʦʣʴʥʽ ʟʚʘʨʥʽ ʩʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ çʢʨʠʣè ʟʘʚʚʠʰʢʠ ʚʽʜ 83 ʜʦ 123 ʤ, 

ʚʘʛʦʶ 13 000 ʪʦʥʥ, ʦʙʣʠʮʴʦʚʘʥʽ ʤʘʡʞʝ 7 ʪʠʩʷʯ ʩʢʣʷʥʠʭ ʧʘʥʝʣʝʡ.                                                                                

é..  ʇʨʦʝʢʪ ʙʫʜʽʚʣʽ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʫʟʝʶ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʽʥʥʦʚʘʮʽʡʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ 

ʩʪʽʡʢʦʩʪʽ, ʽʥʪʝʛʨʦʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. 

ʇ'ʷʪʴ ʩʪʘʣʝʚʠʭ ʚʝʞ ï çʢʨʠʣè ʥʝ ʣʠʰʝ ʧʨʘʮʶʶʪʴ ʷʢ ʚʝʥʪʠʣʷʮʽʡʥʽ ʪʨʫʙʠ ʪʘ 

ʩʦʥʷʯʥʽ ʢʦʣʝʢʪʦʨʠ ʦʩʚʽʪʣʝʥʥʷ, ʚʦʥʠ ʧʦʻʜʥʫʶʪʴ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟ ʪʨʘʜʠʮʽʷʤʠ.                                                                                                                                                                                          

ɹʘʰʪʠ-çʢʨʠʣʘè ʻ ʯʘʩʪʠʥʦʶ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ, ʚʦʥʠ çʚʠʪʷʛʫʶʪʴè ʛʘʨʷʯʝ 

ʧʦʚʽʪʨʷ ʟ ʘʪʨʽʫʤʫ ʤʫʟʝʶ, ʜʦʧʦʤʘʛʘʶʯʠ ʨʝʛʫʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʩʝʨʝʜʠʥʽ 

ʧʨʠʤʽʱʝʥʴ. ʉʢʣʷʥʽ ʧʘʥʝʣʽ ʥʘ ʧʦʚʝʨʭʥʽ çʢʨʠʣè ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʧʘʜʘʥʥʷ ʚ ʩʝʨʝʜʠʥʫ 

ʙʫʜʽʚʣʽ ʤʫʟʝʶ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʽʥʪʝʨ'ʻʨ ʧʨʠʤʽʱʝʥʴ 

ʩʧʨʠʡʤʘʻʪʴʩʷ ʩʚʽʪʣʽʰʠʤ ʽ ʛʘʨʤʦʥʽʡʥʽʰʠʤ.  

ɹʫʜʽʚʣʷ ʤʫʟʝʶ ʚʙʫʜʦʚʘʥʘ ʫ ʰʪʫʯʥʠʡ ʟʝʤʣʷʥʠʡ ʧʘʛʦʨʙ.  ɹʝʪʦʥʥʘ ʛʨʘʥʦʚʘʥʘ 

ʦʙʦʣʦʥʢʘ,  ʷʢʘ ʦʛʦʨʪʘʻ ʬʘʩʘʜʠ, ʽʤʽʪʫʻ ʨʝʣʴʻʬ ʪʘ ʥʘʛʘʜʫʻ ʧʨʠʨʦʜʥʽ ʬʦʨʤʠ 

ʝʤʽʨʘʪʩʴʢʠʭ ʧʫʩʪʝʣʴʥʠʭ ʣʘʥʜʰʘʬʪʽʚ. 

ʆʩʥʦʚʥʠʡ ʦʙʩʷʛ ʤʫʟʝʶ ʧʨʠʭʦʚʘʥʠʡ ʧʽʜ ʥʘʩʠʧʥʠʤ ʧʘʛʦʨʙʦʤ,  ʱʦ ʜʦʟʚʦʣʷʻ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ, ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʫʞʥʫ ʧʨʠʨʦʜʥʫ ʪʝʧʣʦʽʟʦʣʷʮʽʶ ʪʘ 

ʩʪʚʦʨʶʻ ʧʨʦʭʦʣʦʜʥʽ ʪʽʥʠʩʪʽ ʧʨʦʩʪʦʨʠ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ.                                                                                               

ɼʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ʤʫʟʝʶ ʚʠʢʦʨʠʩʪʘʥʦ ʩʧʝʮʽʘʣʴʥʠʡ ʙʽʣʠʡ ʙʝʪʦʥ ʟ 

ʜʦʜʘʚʘʥʥʷʤ ʧʦʜʨʽʙʥʝʥʦʛʦ ʤʘʨʤʫʨʫ, ʱʦ ʚʽʟʫʘʣʴʥʦ ʧʦʻʜʥʫʻ ʢʦʣʽʨʥʝ ʨʽʰʝʥʥʷ ʙʫʜʽʚʣʽ 

ʟ ʪʝʧʣʠʤ ʚʽʜʪʽʥʢʦʤ ʧʽʩʢʽʚ ʦʩʪʨʦʚʘ ʉʘʘʜʽʷʪ.    ɼʣʷ ʜʝʪʘʣʝʡ ʬʘʩʘʜʫ ʪʘ ʽʥʪʝʨ'ʻʨʽʚ 

ʚʠʢʦʨʠʩʪʘʥʽ ʝʣʝʤʝʥʪʠ ʟ ʧʘʪʠʥʦʚʘʥʦʾ ʙʨʦʥʟʠ.  

 ɺʥʫʪʨʽʰʥʽʡ ʧʨʦʩʪʽʨ ʤʫʟʝʶ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʰʽʩʪʴʤʘ ʛʘʣʝʨʝʷʤʠ, 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘʚʢʦʣʦ ʘʪʨʽʫʤʫ çɸʣʴ-ʃʽʚʘʥè, ʟʘʜʫʤʘʥʦʛʦ ʷʢ ʛʨʦʤʘʜʩʴʢʘ ʚʽʪʘʣʴʥʷ. 

 

     
ʌʦʪʦ 2,3. ɺʥʫʪʨʽʰʥʽʡ ʧʨʦʩʪʽʨ ʤʫʟʝʶ 

 

 ɼʚʽ ʤʫʟʝʡʥʽ ʛʘʣʝʨʝʾ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʝʨʰʦʤʫ ʧʦʚʝʨʩʽ, ʨʝʰʪʘ 4 ʨʦʟʤʽʱʝʥʘ ʫ 

ʧʽʜʚʽʰʝʥʠʭ çʢʦʢʦʥʘʭ - ʢʘʧʩʫʣʘʭè, ʬʘʥʝʨʦʚʘʥʠʭ ʩʢʣʦʙʝʪʦʥʥʠʤʠ ʧʘʥʝʣʷʤʠ, ʱʦ 

ʩʪʚʦʨʶʻ ʚʽʜʯʫʪʪʷ ʰʠʨʷʥʥʷ ʚ ʧʨʦʩʪʦʨʽ. ɻʘʣʝʨʝʾ - "ʢʦʢʦʥʠ" (pods), ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʨʦʟʤʽʨʦʤ ʽ ʧʨʠʩʚʷʯʝʥʽ ʢʦʥʢʨʝʪʥʽʡ ʪʝʤʽ.    

ʄʽʞ çʢʘʧʩʫʣʘʤʠè ʟʘʣʠʰʘʶʪʴʩʷ ʩʚʽʪʣʦʚʽ ʧʨʦʨʽʟʠ, ʯʝʨʝʟ ʷʢʽ ʩʦʥʷʯʥʽ ʧʨʦʤʝʥʽ 

ʧʨʦʭʦʜʷʪʴ ʙʘʰʪʘʤʠ ʽ ʤ'ʷʢʦ ʚʠʩʚʽʪʣʶʶʪʴ ʮʝʥʪʨʘʣʴʥʠʡ ʘʪʨʽʫʤ Al Liwan.                                                                                   
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 ʋ çʚʝʞʘʭ - ʢʦʢʦʥʘʭè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʨʠʰʘʨʦʚʝ ʩʢʣʦ ʟ ʱʽʣʴʥʠʤ 

ʩʽʪʯʘʩʪʠʤ ʧʨʦʰʘʨʢʦʤ ʪʘ ʝʣʝʢʪʨʦʭʨʦʤʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʟʤʽʥʶʶʪʴ ʧʨʦʟʦʨʽʩʪʴ 

ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ (çʈʦʟʫʤʥʝ ʩʢʣʽʥʥʷè).  

ɹʘʰʪʠ ʩʧʨʦʝʢʪʦʚʘʥʽ, ʧʨʘʮʶʶʪʴ ʷʢ çʩʦʥʷʯʥʽ, ʪʝʧʣʦʚʽ ʜʠʤʘʨʽè (solar, thermal 

chimneys).    ɻʘʨʷʯʝ  ʧʦʚʽʪʨʷ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʮʽ ʪʠʩʢʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨ ʧʽʜʥʽʤʘʻʪʴʩʷ 

ʚʛʦʨʫ ʪʘ ʚʠʚʦʜʠʪʴʩʷ ʯʝʨʝʟ ʢʣʘʧʘʥʠ ʫ ʚʝʨʰʠʥʘʭ ʚʝʞ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠʨʦʜʥʝ 

ʦʭʦʣʦʜʞʝʥʥʷ ʘʪʨʽʫʤʫ ʪʘ ʛʘʣʝʨʝʡ  (ʧʘʩʠʚʥʘ ʚʝʥʪʠʣʷʮʽʷ).  

ʉʚʽʞʝ ʧʦʚʽʪʨʷ ʥʘʜʭʦʜʠʪʴ ʫ ʙʫʜʽʚʣʶ ʯʝʨʝʟ ʪʨʫʙʠ, ʧʨʦʢʣʘʜʝʥʽ ʛʣʠʙʦʢʦ ʧʽʜ 

ʧʦʚʝʨʭʥʝʶ ʧʫʩʪʝʣʽ, ʜʝ ʚʦʥʦ ʧʦʧʝʨʝʜʥʴʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ ʧʝʨʝʜ 

ʧʦʪʨʘʧʣʷʥʥʷʤ ʚ ʘʪʨʽʫʤ (ʩʠʩʪʝʤʘ ʧʽʜʟʝʤʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ). 

 

 ʌʦʪʦ 4. ʉʠʩʪʝʤʘ ʧʘʩʠʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʧʽʜʟʝʤʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

 

  ʉʧʨʦʝʢʪʦʚʘʥʘ ʧʨʦʝʢʪʥʠʤ ʙʶʨʦ ʅʦʨʤʘʥʘ ʌʦʩʪʝʨʘ (Foster + Partners) ʙʫʜʽʚʣʷ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʫʟʝʶ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʽʥʥʦʚʘʮʽʡʥʽ ʽʥʞʝʥʝʨʥʽ ʨʽʰʝʥʥʷ ʪʘ ʪʨʘʜʠʮʽʡʥʽ 

ʧʨʠʡʦʤʠ ʧʘʩʠʚʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʾ ʙʫʜʽʚʝʣʴ ʚ ʫʤʦʚʘʭ ʩʧʝʢʦʪʥʦʛʦ 

ʙʝʟʣʶʜʥʦʛʦ ʢʣʽʤʘʪʫ, ʷʢʽ ʚʽʜʦʤʽ ʧʦʥʘʜ 2000 ʨʦʢʽʚ.  

   ɺʽʪʨʦʚʽ ʚʝʞʽ ɹʘʜʛʽʨʠ (çʚʝʪʨʦʣʦʚʠè, ʚʽʪʨʦʚʣʦʚʣʶʚʘʯʽ) ʥʘʙʫʣʠ ʧʦʰʠʨʝʥʥʷ 

ʥʘ ɸʨʘʚʽʡʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʽ ʪʘ ʚ ʽʥʰʠʭ ʞʘʨʢʠʭ ʨʝʛʽʦʥʘʭ, ʩʪʘʚʰʠ ʥʝʚʽʜ'ʻʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʪʨʘʜʠʮʽʡʥʦʾ ʘʨʘʙʩʴʢʦʾ ʘʨʭʽʪʝʢʪʫʨʠ.    

ɹʘʜʛʽʨ ("ʤʫʣʴʢʘʬ") ʻ ʚʠʩʦʢʦʶ ʚʝʞʝʶ ʥʘʜ ʙʫʜʽʚʣʝʶ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤʠ 

ʦʪʚʦʨʘʤʠ ʟʚʝʨʭʫ.   

 

       
ʌʦʪʦ 5. ɺʽʪʨʦʚʽ ʚʝʞʽ ɹʘʜʛʽʨʠ - ʪʨʘʜʠʮʽʡʥʽ ʧʨʠʡʦʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʾ 
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ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʪʨʫ ʙʘʰʪʘ ʧʨʘʮʶʻ ʷʢ ʚʠʪʷʞʢʘ - ʛʘʨʷʯʝ ʧʦʚʽʪʨʷ ʟ ʙʫʜʽʚʣʽ 

ʧʽʜʥʽʤʘʻʪʴʩʷ ʚʛʦʨʫ ʽ ʚʠʭʦʜʠʪʴ ʯʝʨʝʟ ʰʘʭʪʫ, ʩʪʚʦʨʶʶʯʠ ʧʨʠʧʣʠʚ ʙʽʣʴʰ 

ʧʨʦʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ ʟʥʠʟʫ. 

ʆʪʚʦʨʠ ʣʦʚʣʷʪʴ ʥʘʚʽʪʴ ʥʘʡʤʝʥʰʠʡ ʨʫʭ ʧʦʚʽʪʨʷ ʽ ʩʧʨʷʤʦʚʫʶʪʴ ʡʦʛʦ ʜʦʥʠʟʫ 

ʙʫʜʽʚʣʽ, ʦʭʦʣʦʜʞʫʶʯʠ ʯʝʨʝʟ ʧʽʜʟʝʤʥʽ ʢʘʥʘʣʠ (ʛʘʥʘʪʠ).      ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʧʦʪʦʢʫ 

ʧʦʚʽʪʨʷ ʥʘʜ ʧʽʜʟʝʤʥʠʤ ʨʝʟʝʨʚʫʘʨʦʤ ʟ ʚʦʜʦʶ (ʢʘʥʘʪʦʤ) ʘʙʦ ʙʘʩʝʡʥʦʤ ʜʦʩʷʛʘʻʪʴʩʷ 

ʜʦʜʘʪʢʦʚʝ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʨʠʤʽʱʝʥʥʽ ʥʘ 10ï15ÁC ʟʘʚʜʷʢʠ 

ʚʠʧʘʨʦʚʫʚʘʥʥʶ. 

ʉʠʩʪʝʤʘ ʧʘʩʠʚʥʦʛʦ ʧʽʜʟʝʤʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʪʘʙʽʣʴʥʦ ʥʠʟʴʢʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ˇʨʫʥʪʫ (ʥʘ ʛʣʠʙʠʥʽ 1,5ï2 ʤ ʽ ʥʠʞʯʝ) ʜʣʷ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʘʙʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʪʝʧʣʦʥʦʩʽʷ (ʛʨʫʥʪʦʚʽ ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ, ʧʝʪʣʽ, ʩʚʝʨʜʣʦʚʠʥʠ, ʧʦʚʽʪʨʷʥʽ 

ʪʫʥʝʣʽ) ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʨʝʩʦʨʽʚ.  

ɺ ʦʩʥʦʚʽ çʩʪʘʣʝʚʠʭ ʢʨʠʣè ʤʫʟʝʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʦʨʛʘʥʽʟʦʚʘʥʦ ʦʛʣʷʜʦʚʠʡ 

ʤʘʡʜʘʥʯʠʢ, ʪʝʨʠʪʦʨʽʶ ʜʦʧʦʚʥʶʻ ʩʘʜ Al Masar ʧʣʦʱʝʶ 600 ʤ2, ʨʦʟʙʠʪʠʡ ʥʘ ʢʽʣʴʢʘ 

ʪʝʤʘʪʠʯʥʠʭ ʟʦʥ.      ʋ ʩʘʜʫ ʚʠʩʘʜʞʝʥʦ ʧʦʥʘʜ 900 ʚʠʜʽʚ ʨʦʩʣʠʥ ʽ ʚʽʜʪʚʦʨʝʥʦ 

ʪʨʘʜʠʮʽʡʥʫ ʘʨʘʙʩʴʢʫ ʩʠʩʪʝʤʫ ʟʨʦʰʝʥʥʷ, ʥʘʪʭʥʝʥʥʫ ʬʘʣʘʜʞʝʤ (ʘʬʣʘʜʞʝʤ) - 

ʜʘʚʥʴʦʶ ʽʨʠʛʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ (ʱʦ ʽʩʥʫʻ ʟ 2500 ʜʦ ʥ.ʝ.), ʧʨʠ ʷʢʽʡ ʜʣʷ ʧʦʜʘʯʽ ʚʦʜʠ 

ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʛʨʘʚʽʪʘʮʽʡʥʽ. 

ɿʘ ʫʥʽʢʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ   ʫ  2006 ʨʦʢʫ ʧ'ʷʪʴ ʩʠʩʪʝʤ 

ʬʘʣʘʜʞ (ʘʬʣʘʜʞ) ʚʥʝʩʝʥʦ ʜʦ ʩʧʠʩʢʫ ʉʚʽʪʦʚʦʾ ʩʧʘʜʱʠʥʠ ʖʅɽʉʂʆ.  

Висновки. ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʫʟʝʡ ʰʝʡʭʘ ɿʘʾʜʘ ʥʘ ʦʩʪʨʦʚʽ ʉʘʘʜʽʷʪ ʚ ɸʙʫ-ɼʘʙʽ ʻ 

ʧʨʠʢʣʘʜʦʤ ʧʦʻʜʥʘʥʥʷ ʩʫʯʘʩʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʪʨʘʜʠʮʽʡʥʠʭ  ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ.   ɹʫʜʽʚʣʷ ʩʧʨʦʝʢʪʦʚʘʥʘ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ,  ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʠ  ʟʘʙʝʟʧʝʯʫʶʪʴ  

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʚ ʫʤʦʚʘʭ ʞʘʨʢʦʛʦ ʢʣʽʤʘʪʫ.                                 

             

Список використаних джерел 

1. https://34travel.me/post/zayed-museum-uae.   

2. https://www.google.com/search?client=opera&q=ʂʦʥʩʪʨʫʢʮʠʠ+ʠ+ʪʝʭʥʦʣ

ʦʛʠʷ+ʤʫʟʝʷ       h ʝʡʭʘ+ɿʘʠʜʘ+ʘʨʭʠʪʝʢʪʦʨ+ʌʦʩʪʝʨ+%3A&sourceid=opera&ie=UTF-

8&oe=UTF-8.    

3.  https://vents-shop.com.ua/stati-o-ventilyacii/istoriya-ventilyacii- 

ru/?srsltid= AfmBOorwsyD1vEr5N6LhheYY0yUDRKhqmm5rz7eEE-

JsturKLbObkmEE   

4. https://texty.org.ua/tag/arkhitekturna-dyvovyzha/ zayed-national-museum-

foster                                                                                                                                                                                                                                                                                              

 

 

 

 

https://www.google.com/search?client=opera&q=Конструкции+и+технология+музея
https://www.google.com/search?client=opera&q=Конструкции+и+технология+музея
https://vents-shop.com.ua/stati-o-ventilyacii/istoriya-ventilyacii-
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УДК727       

    

ПЕРШИЙ УНІВЕРСАЛЬНИЙ МУЗЕЙ ОАЕ І БЛИЖНЬОГО СХОДУ ЛУВР 
АБУ-ДАБІ 

ʍʘʨʣʘʤʦʚʘ  ʃ. ɺ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ.  ʃʫʚʨ ɸʙʫ-ɼʘʙʽ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʮʝʥʪʨʽ ʢʫʣʴʪʫʨʥʦʛʦ ʢʣʘʩʪʝʨʘ 

ʦʩʪʨʦʚʫ ʉʘʘʜʽʷʪ  ʽ ʻ ʥʝ ʣʠʰʝ ʧʝʨʰʠʤ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʤʫʟʝʻʤ ʘʨʘʙʩʴʢʦʛʦ ʩʚʽʪʫ, ʘ ʡ 

ʧʦʪʫʞʥʠʤ ʩʠʤʚʦʣʦʤ ʘʤʙʽʮʽʡ ʪʘ ʟʜʦʙʫʪʢʽʚ ʆɸɽ.  ʃʫʚʨ ɸʙʫ-ɼʘʙʽ ï ʮʝ ʯʘʩʪʠʥʘ 30-

ʨʽʯʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʟ ʌʨʘʥʮʽʻʶ, ʦʜʥʦʛʦ ʟ ʥʘʡʜʦʨʦʞʯʠʭ ʢʫʣʴʪʫʨʥʠʭ ʧʨʦʝʢʪʽʚ XXI 

ʩʪʦʣʽʪʪʷ.   ʉʧʽʚʧʨʘʮʷ ʟ ʧʘʨʠʟʴʢʠʤ ʤʫʟʝʝʤ ʃʫʚʨ ʧ̔ ʜʢʨʝʩʣʶʻ ʚʠʩʦʢʠʡ ʭʫʜʦʞʥʽʡ  ̔

ʢʫʣʴʪʫʨʥʦ-ʧʦʣ̔ʪʠʯʥʠʡ ʩʪʘʪʫʩ ʮʴʦʛʦ ʧʨʦʝʢʪʫ.   

ʂʦʥʮʝʧʮʽʁ , ʩʪʨʘʪʝʛʽʁ  ʨʦʟʚʠʪʢʫ ʽ ʥʘʫʢʦʚʫ ʙʘʟʫ ʫʥʚ̔ʝʨʩʘʣʴʥʦʛʦ ʤʫʟʝʷ ʃʫʚʨ 

ɸʙʫ-ɼʘʙ̔ ʜʦʧʦʤʦʛʘʣʘ ʨʦʟʨʦʙʣʷʪʠ ʢʦʤʘʥʜʘ ʧʘʨʠʟʢɹʦʛʦ ʃʫʚʨʘ.                                                                  

ʄʫʟʝʡ ʚ ɸʙʫ-ɼʘʙʠ ʧʨʘʮʶʻ ʟʘ ʤʦʜʝʣʣʶ ʢʫʣʴʪʫʨʥʦʾ ʦʨʝʥʜʘ: ʙʣ̔ʴʰʘ ʯʘʩʪʠʥʘ 

ʬʨʘʥʮʫʟʢɹʠʭ ʝʢʩʧʦʥʘʪʚ̔ ʥʘʜʭʦʜʠʪʴ ʟ ʃʫʚʨʫ, ʄʫʟʝ ʁ ʆʨʩʝ, ʎʝʥʪʨʫ ʇʦʤʧʠʜʫ.                            

é    Основна частина.  ɯʜʝʷ ʩʪʚʦʨʝʥʥʷ ʬʫʪʫʨʠʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘʣʝʞʠʪʴ 

ʬʨʘʥʮʫʟʴʢʦʤʫ ʘʨʭʽʪʝʢʪʦʨʫ ɾʘʥʫ ʅʫʚʝʣʶ, ʷʢʠʡ ʧʦʻʜʥʘʚ ʩʫʯʘʩʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʟ 

ʝʣʝʤʝʥʪʘʤʠ ʪʨʘʜʠʮʽʡʥʦʾ ʘʨʘʙʩʴʢʦʾ ʘʨʭʽʪʝʢʪʫʨʠ.                                                                            

ɼʞʝʨʝʣʦʤ ʥʘʪʭʥʝʥʥʷ ʜʣʷ ʘʨʭʽʪʝʢʪʦʨʘ ʧʦʩʣʫʞʠʣʠ ʦʙʨʘʟʠ ʩʪʘʨʦʜʘʚʥʽʭ ʤʽʩʪ, 

ʢʠʥʫʪʠʭ ʣʶʜʴʤʠ, ʟʘʩʠʧʘʥʠʤʠ ʧʽʩʢʘʤʠ ʘʙʦ ʟʘʥʫʨʝʥʥʷ ʥʘ ʜʥʦ ʤʦʨʷ.    

ʉʪʚʦʨʝʥʠʡ ʘʨʭʽʪʝʢʪʦʨʦʤ ʧʨʦʩʪʠʡ ʧʣʘʥ ʩʢʠʜʘʻʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʠ 

ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʨʦʟʢʦʧʦʢ ʪʨʘʜʠʮʽʡʥʦʛʦ ʩʪʘʨʦʛʦ ʘʨʘʙʩʴʢʦʛʦ ʤʽʩʪʘ ï  ʤʝʜʠʥʠ.                                                           

ʋʥʽʢʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʽʟ ʧʽʚʩʦʪʥʽ ʙʫʜʽʚʝʣʴ, ʩʧʦʣʫʯʝʥʠʭ ʧʨʦʚʫʣʢʘʤʠ, ʚʥʫʪʨʽʰʥʽʤʠ 

ʜʚʦʨʘʤʠ ʪʘ ʚʦʜʦʡʤʘʤʠ, ʥʘʢʨʠʪʠʡ ʢʫʧʦʣʦʤ, ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʩʫʯʘʩʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ 

ʩʪʘʨʦʛʦ ʘʨʘʙʩʴʢʦʛʦ ʤʽʩʪʘ ʥʘ ʫʟʙʝʨʝʞʞʽ ʇʝʨʩʴʢʦʾ ʟʘʪʦʢʠ.      ɿʘ ʟʘʜʫʤʦʤ ʘʚʪʦʨʘ  

ʤʫʟʝʡʥʘ "ʤʝʜʠʥʘ" ʤʘʻ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʷʢ ʩʧʨʘʚʞʥʷ ʤʽʩʴʢʘ ʩʪʨʫʢʪʫʨʘ.                                                            

ʃʫʚʨ ɸʙʫ-ɼʘʙʽ ʤʘʻ ʧʣʦʱʫ ʙʣʠʟʴʢʦ 97.000 ʤĮ, ʟ ʷʢʠʭ 6.400 ʤĮ ʚʽʜʚʝʜʝʥʦ ʧʽʜ 

ʧʦʩʪʽʡʥʽ ʝʢʩʧʦʟʠʮʽʾ ʽ 2.000 ʤĮ - ʧʽʜ ʪʠʤʯʘʩʦʚʽ ʚʠʩʪʘʚʢʠ, ʱʦ ʩʪʚʦʨʶʻ ʚʨʘʞʘʶʯʠʡ 

ʧʨʦʩʪʽʨ ʜʣʷ ʤʠʩʪʝʮʪʚʘ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʝʧʦʭ.   

     
ʌʦʪʦ 1,2.  ʄʫʟʝʡ ʦʪʦʯʝʥʠʡ ʚʦʜʦʶ, ʧʦʪʨʘʧʠʪʠ ʜʦ ʥʴʦʛʦ ʤʦʞʥʘ ʩʫʭʦʜʦʣʦʤ ʽ ʟ ʙʦʢʫ 

ʤʦʨʷ 

 



104 

 

ʂʫʧʦʣʴʥʽ ʩʧʦʨʫʜʠ ʚ ʘʨʘʙʩʴʢʽʡ ʢʫʣʴʪʫʨʽ ʤʘʶʪʴ ʙʘʛʘʪʦʨʽʯʥʽ ʪʨʘʜʠʮʽʾ ʪʘ            

ʩʠʤʚʦʣʽʯʥʠʡ ʟʤʽʩʪ (ʤʘʚʟʦʣʝʡ, ʤʝʯʝʪʴ ʪʘ ʤʝʜʨʝʩʝ).                                                                                                

ʋ ʃʫʚʨʽ ɸʙʫ-ɼʘʙʽ ʥʘ ʦʩʪʨʦʚʽ ʉʘʘʜʽʷʪ ʮʝʡ ʩʠʤʚʦʣʽʟʤ ʟʘʚʜʷʢʠ ɾʘʥʫ ʅʫʚʝʣʶ ʥʘʙʫʚ 

ʥʦʚʦʛʦ ʪʨʘʢʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.   

ʇʽʜ ʢʫʧʦʣʦʤ ʤʫʟʝʶ, ʷʢ 12 çʛʣʘʚè ʽʩʪʦʨʽʾ ʣʶʜʩʪʚʘ - ʚʽʜ ʧʝʨʰʠʭ ʧʦʩʝʣʝʥʴ ʜʦ 

ʛʣʦʙʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʟʙʫʜʦʚʘʥʽ ʛʘʣʝʨʝʾ.  ɽʢʩʧʦʟʠʮʽʷ ʚʢʣʶʯʘʻ ʤʠʩʪʝʮʪʚʦ ɭʚʨʦʧʠ, 

ɸʟʽʾ, ɸʬʨʠʢʠ, ɹʣʠʟʴʢʦʛʦ ʉʭʦʜʫ ʙʝʟ ʟʚʠʯʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʨʜʦʥʽʚ.                                           

ʂʫʧʦʣʴʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʥʘʢʨʠʚʘʻ ʜʚʽ ʪʨʝʪʠʥʠ ʚʩʽʻʾ ʧʣʦʱʽ ʤʫʟʝʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ.                 

ʂʨʽʤ ʪʚʦʨʽʚ ʤʠʩʪʝʮʪʚʘ, ʫ ʃʫʚʨʽ ɸʙʫ-ɼʘʙʽ ʪʘʢʦʞ ʟʙʝʨʽʛʘʶʪʴʩʷ ʘʨʪʝʬʘʢʪʠ ʨʽʟʥʠʭ 

ʢʫʣʴʪʫʨ ʪʘ ʮʠʚʽʣʽʟʘʮʽʡ.  ʅʘʚʢʦʣʦ ʙʫʜʽʚʣʽ ʤʫʟʝʶ ʚʠʩʘʜʞʝʥʽ ʨʦʩʣʠʥʠ, ʭʘʨʘʢʪʝʨʥʽ 

ʨʽʟʥʠʤ ʝʢʦʩʠʩʪʝʤʘʤ: ʧʫʩʪʝʣʽ, ʦʘʟʠ, ʤʦʨʩʴʢʦʛʦ ʦʩʪʨʦʚʘ, ʚʦʜʦʡʤʠʱʘ.                                         

ʌʦʪʦ 3. ʈʦʟʨʽʟ ʤʫʟʝʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

         
ʌʦʪʦ 4. ɽʢʩʪʝʨ'ʻʨ ʤʫʟʝʶ              ʌʦʪʦ 5,6. ʂʫʧʦʣ ʟ ʝʬʝʢʪʦʤ ʩʚʽʪʣʦʚʦʛʦ ʜʦʱʫ                           

ʋ ʩʢʣʘʜʽ ʚʠʩʪʘʚʢʦʚʠʭ ʧʣʦʱ ʧʝʨʝʜʙʘʯʝʥʽ ʢʘʥʘʣʠ, ʷʢʠʤʠ ʤʦʞʥʘ ʧʨʦʧʣʠʚʪʠ ʥʘ 

ʯʦʚʥʽ, ʱʦʙ ʦʛʣʷʥʫʪʠ ʝʢʩʧʦʟʠʮʽʶ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʤʫʟʝʶ. 

   é 

ʌʦʪʦ 7,8.   ɯʥʪʝʨ'ʻʨ  ʤʫʟʝʶ 

 



105 

 

ʃʫʚʨ ɸʙʫ-ɼʘʙʽ, ʥʝ ʧʦʚʪʦʨʶʶʯʠ ʩʪʨʫʢʪʫʨʫ ʧʘʨʠʟʴʢʦʛʦ ʃʫʚʨʫ, ʢʫʨʩ ʥʘ 

ʟʙʠʨʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʢʦʣʝʢʮʽʾ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʚʽʜʜʽʣʽʚ: ʩʪʘʨʦʚʠʥʠ, 

ʽʩʣʘʤʩʴʢʝ ʤʠʩʪʝʮʪʚʦ, ʻʚʨʦʧʝʡʩʴʢʠʡ ʞʠʚʦʧʠʩ.     

ʆʩʦʙʣʠʚʽʩʪʶ ʤʫʟʝʶ ʻ ʧʦʜʦʣʘʥʥʷ ʟʚʠʯʥʦʛʦ ʜʣʷ ʚʝʣʠʢʠʭ ʭʫʜʦʞʥʽʭ ʤʫʟʝʾʚ 

ʫʷʚʣʝʥʥʷ ʟʙʦʨʽʚ ʟʘ ʭʨʦʥʦʣʦʛʽʯʥʠʤ ʧʨʠʥʮʠʧʦʤ. 

     
ʌʦʪʦ 9,10.   ɯʥʩʮʝʥʫʚʘʥʥʷ  çʩʚʽʪʣʘ ʪʘ ʨʫʭʫè 

ʋ ʥʽʯʥʠʡ ʯʘʩ ʢʫʧʦʣ ʫʪʚʦʨʶʻ ʙʘʣʜʘʭʽʥ ʟʘʛʘʣʦʤ ʽʟ 7850 ʟʽʨʦʢ, ʷʢʽ ʚʠʜʥʦ ʷʢ 

ʫʩʝʨʝʜʠʥʽ ʙʫʜʽʚʣʽ, ʪʘʢ ʽ ʟʦʚʥʽ.  ɯʥʩʮʝʥʫʚʘʥʥʷ Ă ʩʚʽʪʣʘ ʪʘ ʨʫʭʫ ñ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʙʫʜʴ-

ʷʢʠʡ ʯʘʩ. ʎʝʥʪʨʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʟʘʜʫʤʫ ɾ. ʅʫʚʝʣʷ ʻ ʚʝʣʠʯʝʟʥʠʡ     

ʢʫʧʦʣ ʚʘʛʦʶ 7500 ʪʦʥʥ (ʷʢ ɽʡʬʝʣʝʚʘ ʚʝʞʘ ʇʘʨʠʞʽ).       

ɼʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 85 ʩʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʚʘʛʦʶ ʚʽʜ 50 ʜʦ 70 

ʪʦʥʥ ʟʤʦʥʪʦʚʘʥʠʭ ʥʘ 120 ʪʠʤʯʘʩʦʚʠʭ ʚʝʞʘʭ. ʇʽʩʣʷ ʟ'ʻʜʥʘʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʢʫʧʦʣ ʜʽʘʤʝʪʨʦʤ ʦʩʥʦʚʠ 180 ʤ ʙʫʚ ʦʧʫʱʝʥʠʡ ʥʘ 4 ʦʧʦʨʠ. 

ʂʫʧʦʣ ʻ ʩʢʣʘʜʥʦʶ ʛʝʦʤʝʪʨʠʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʤʘʡʞʝ ʟ 8000 

çʟʽʨʦʢè, ʚʘʛʘ ʥʘʡʙʽʣʴʰʦʾ ʽʟ ʟʽʨʦʢ - 1,3 ʪʦʥʥʠ, ʜʽʘʤʝʪʨ 13 ʤ. ɿʽʨʢʠ ʧʦʚʪʦʨʶʶʪʴʩʷ ʚ 

ʨʽʟʥʠʭ ʨʦʟʤʽʨʘʭ, ʧʽʜ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ ʚ 8 ʨʽʟʥʠʭ ʰʘʨʘʭ. 4 ʟʦʚʥʽʰʥʽ ʰʘʨʠ 

ʢʦʥʩʪʨʫʢʮʽʾ ʢʫʧʦʣʘ ʚʠʢʦʥʘʥʽ ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ, 4 ʚʥʫʪʨʽʰʥʽʭ - ʟ ʘʣʶʤʽʥʽʶ.                                                                                                                                    

ʉʢʣʘʜʥʘ Ă ʟʽʨʢʦʚʘñ ʢʦʥʩʪʨʫʢʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʦʩʴʤʠ ʨʽʚʥʽʚ ʟʤʽʱʝʥʠʭ ʩʪʘʣʝʚʠʭ ʪʘ 

ʘʣʶʤʽʥʽʻʚʠʭ ʤʦʜʫʣʽʚ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʽ ʨʦʟʤʽʨʠ ʪʘ ʨʽʟʥʽ ʢʫʪʠ ʥʘʭʠʣʫ.                                             

ɿʘʚʜʷʢʠ ʪʘʢʦʤʫ ʨʽʰʝʥʥʶ, ʜʦʩʷʛʥʫʪʦ ʫʥʽʢʘʣʴʥʦʛʦ ʝʬʝʢʪʫ çʩʚʽʪʣʦʚʦʛʦ ʜʦʱʫè, 

ʝʬʝʢʪʫ ʩʚʽʪʣʘ ʽ ʪʽʥʽ, ʥʘʚʽʷʥʠʡ ʧʣʷʤʠʩʪʦʶ ʪʽʥʥʶ ʚʽʜ ʣʠʩʪʷ ʧʘʣʴʤ ɸʙʫ-ɼʘʙʽ.  
 
              .  

   

ʌʦʪʦ 11,12, 13.  Ă ɿʽʨʢʦʚʘ ñ ʢʦʥʩʪʨʫʢʮʽʷ ʢʫʧʦʣʘ 
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ɽʢʦʣʦʛʽʯʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ.   ʋ ʤʫʟʝʾ ʩʪʚʦʨʝʥʦ ʢʦʤʬʦʨʪʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʦ - ʪʘ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ, ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ 

ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ, ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʩʘʥʪʝʭʥʽʢʠ.  

ʩʠʩʪʝʤʠ ʧʘʩʠʚʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʇʨʠʨʦʜʥʝ ʦʭʦʣʦʜʞʝʥʥʷ.  ʂʫʧʦʣ ʥʝ ʣʠʰʝ ʧʨʝʢʨʘʩʥʠʡ ʟ ʧʦʛʣʷʜʫ ʝʩʪʝʪʠʢʠ, ʚʽʥ 

ʟʥʠʞʫʻ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʠʭ ʙʫʜʽʚʝʣʴ ʽ ʩʪʚʦʨʶʻ ʝʬʝʢʪ çʜʦʱʫ 

ʽʟ ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚè.     

Висновок. ʇʝʨʰʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʤʫʟʝʡ ʚ ʘʨʘʙʩʴʢʦʤʫ ʩʚʽʪʽ, ʩʪʚʦʨʝʥʠʡ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʟʚ'ʷʟʢʫ ʢʫʣʴʪʫʨ. ɺ ʦʩʥʦʚʫ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʢʦʥʮʝʧʮʽʾ ʧʦʢʣʘʜʝʥʦ ʜʽʘʣʦʛ 

ʢʫʣʴʪʫʨ ʽ ʮʠʚʽʣʽʟʘʮʽʡ, ʷʢʠʡ ʙʣʠʩʢʫʯʝ ʚʪʽʣʠʚ ʫ ʞʠʪʪʷ ʟʥʘʤʝʥʠʪʠʡ ʬʨʘʥʮʫʟʴʢʠʡ 

ʘʨʭʽʪʝʢʪʦʨ ɾʘʥ ʅʫʚʝʣʴ, ʩʧʨʦʝʢʪʫʚʘʚʰʠ ʢʦʤʧʣʝʢʩ ʟ ʡʦʛʦ ʫʥʽʢʘʣʴʥʠʤ ʢʫʧʦʣʦʤ, ʱʦ 

çʧʘʨʠʪʴè. ɸʚʪʦʨʠ ʢʦʥʮʝʧʮʽʾ ʃʫʚʨʫ ɸʙʫ-ɼʘʙʽ ʩʪʚʦʨʠʣʠ ʥʦʚʫ ʝʨʫ ʫ ʨʦʟʚʠʪʢʫ ʤʫʟʝʾʚ. 

ʎʝʡ ʤʫʟʝʡ ʩʪʘʚ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʚʦʻʾ ʢʨʘʾʥʠ, ʾʾ ʽʩʪʦʨʽʾ ʪʘ ʛʝʦʛʨʘʬʽʾ ʚ 

ʥʝʧʨʦʩʪʽʡ ʾʭʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ.     ɼʠʟʘʡʥ ʃʫʚʨʫ ɸʙʫ-ɼʘʙʽ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʶ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ çʉʨʽʙʥʠʡ LEEDè ʪʘ ʦʪʨʠʤʘʚ ʨʝʡʪʠʥʛ çʊʨʠ ʧʝʨʣʠʥʠè ʚʽʜ 

Estidama.    

ʎʝʡ ʧʨʦʝʢʪ ʻ ʚʽʭʦʶ ʫ ʤʽʞʥʘʨʦʜʥʽʡ ʤʫʟʝʡʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ. 
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УДК - 727 

                   

                  СТВОРЕННЯ  КУЛЬТУРНОГО  КЛАСТЕРА АБУ - ДАБІ 

                      ʍʘʨʣʘʤʦʚʘ  ʃ. ɺ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ                                                       

é      ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

 Вступ. ʆʩʪʨʽʚ ʉʘʘʜʽʷʪ (çʆʩʪʨʽʚ ʱʘʩʪʷè)  ̒ ʦʜʥʠʤ ʽʟ ʢʫʨʦʨʪʽʚ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʢʣʘʩʫ, ʩʚʽʪʦʚʠʤ ʮʝʥʪʨʦʤ ʪʫʨʠʟʤʫ, ʜʽʣʦʚʦʛʦ ʞʠʪʪʷ ʪʘ ʝʣʽʪʥʦʾ 

ʥʝʨʫʭʦʤʦʩʪʽ.  ʇʦʨʷʜ ʽʟ ʙʫʜʽʚʥʠʮʪʚʦʤ ʞʠʪʣʦʚʠʭ ʪʘ ʛʦʪʝʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʘ 

ʦʩʪʨʦʚʽ ʟʚʦʜʷʪʴ ʚʝʣʠʯʝʟʥʠʡ ʢʫʣʴʪʫʨʥʠʡ ʢʣʘʩʪʝʨ, ʷʢʠʡ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ ʧʦʻʜʥʫʻ 

ʩʫʯʘʩʥʫ ʘʨʭʽʪʝʢʪʫʨʫ, ʚʽʟʫʘʣʴʥʫ ʢʫʣʴʪʫʨʫ, ʧʨʦʧʦʥʫʻ ʟʘʥʫʨʝʥʥʷ ʚ ʽʩʪʦʨʽʶ ʪʘ 

ʟʥʘʡʦʤʩʪʚʦ ʟ ʨʽʟʥʠʤʠ ʨʝʣʽʛʽʡʥʠʤʠ ʢʦʥʬʝʩʽʷʤʠ, ʱʦ ʨʦʙʠʪʴ ʦʩʪʨʽʚ ʤʘʡʜʘʥʯʠʢʦʤ 

ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʉʭʦʜʫ ʪʘ ɿʘʭʦʜʫ.         

ʂʣʘʩʪʝʨ ʻ ʷʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʢʫʣʴʪʫʨʥʦʛʦ ʙʨʝʥʜʠʥʛʫ, ɸʙʫ-ɼʘʙʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʠʩʪʝʮʪʚʦ ʪʘ ʧʝʨʝʜʦʚʫ ʘʨʭʽʪʝʢʪʫʨʫ ʜʣʷ ʤʘʩʰʪʘʙʥʦʾ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ 

ʝʢʦʥʦʤʽʢʠ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʮʝʥʪʨʫ ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ ʥʘ ʧʨʦʚʽʜʥʫ ʩʚʽʪʦʚʫ ʩʪʦʣʠʮʶ 

ʪʫʨʠʟʤʫ, ʬʦʨʤʫʶʯʠ ʥʦʚʠʡ ʛʣʦʙʘʣʴʥʠʡ ʮʝʥʪʨ ʪʷʞʽʥʥʷ ʪʘ ʟʤʽʥʶʶʯʠ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʨʦʣʴ ʤʠʩʪʝʮʪʚʘ ʫ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ.   

Основна частина.     ʂʫʣʴʪʫʨʥʠʡ  ʨʘʡʦʥ ʥʝ ʚʠʥʠʢ ʚʠʧʘʜʢʦʚʦ, ʚʽʥ ʟʘʜʫʤʘʥʠʡ 

ʷʢ ʩʠʩʪʝʤʘ, ʜʝ ʘʨʭʽʪʝʢʪʫʨʘ, ʧʝʡʟʘʞ ʪʘ ʩʫʩʧʽʣʴʥʠʡ ʧʨʦʩʪʽʨ ʩʪʚʦʨʶʶʪʴ ʻʜʠʥʠʡ 

ʢʫʣʴʪʫʨʥʠʡ ʣʘʥʜʰʘʬʪ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʤʫʟʝʡʥʘ ʟʦʥʘ, ʘ ʤʘʡʩʪʝʨ-ʧʣʘʥ ʟʤʽʰʘʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ.  ʆʢʨʽʤ ʤʫʟʝʾʚ ʪʘ ʛʘʣʝʨʝʡ, ʪʫʪ ʙʫʜʫʶʪʴʩʷ ʞʠʪʣʦʚʽ 

ʢʦʤʧʣʝʢʩʠ, ʛʦʪʝʣʽ, ʦʩʚʽʪʥʽ ʟʘʢʣʘʜʠ ʪʘ ʟʦʥʠ ʚʽʜʧʦʯʠʥʢʫ, ʩʪʚʦʨʶʶʯʠ ʧʦʚʥʦʮʽʥʥʠʡ 

çʨʦʟʫʤʥʠʡè ʨʘʡʦʥ.  ɽʧʽʮʝʥʪʨ ʩʚʽʪʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʱʦ ʙʫʜʫʻʪʴʩʷ,  ʮʝ 

ʫʨʙʘʥʽʩʪʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʟʽ ʩʪʚʦʨʝʥʥʷ ʤʽʩʪʘ-ʤʫʟʝʶ çʟ ʥʫʣʷè. 

 

  
 ʌʦʪʦ 1. ʂʫʣʴʪʫʨʥʠʡ ʢʣʘʩʪʝʨ çʆʩʪʨʦʚʘ ʱʘʩʪʷè              ʌʦʪʦ 2.  ʄʘʡʩʪʝʨ-ʧʣʘʥ 

                                                                                                                                                                 

ʂʫʣʴʪʫʨʥʠʡ ʦʢʨʫʛ - ʮʝ ʮʽʣʘ ʤʽʩʴʢʘ ʩʪʨʫʢʪʫʨʘ, ʜʝ ʥʠʟʢʘ ʚʽʜʦʤʠʭ ʤʫʟʝʾʚ ʪʘ 

ʢʫʣʴʪʫʨʥʠʭ ʽʥʩʪʠʪʫʮʽʡ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʢʨʦʢʦʚʽʡ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ 

ʩʦʙʦʶ ʧʽʰʦʭʽʜʥʠʤʠ ʤʘʨʰʨʫʪʘʤʠ ʇʘʨʢʫ ï ɹʽʻʥʘʣʝ ʪʘ ʉʘʜʫ ɸʣʴ - ʄʘʩʘʨ.                                

é  ʂʫʣʴʪʫʨʥʠʡ ʢʣʘʩʪʝʨ ʉʘʘʜʽʷʪ ð ʮʝ ʦʜʠʥ ʽʟ ʥʘʡʤʘʩʰʪʘʙʥʽʰʠʭ ʪʘ 

ʥʘʡʘʤʙʽʪʥʽʰʠʭ ʤʫʟʝʡʥʠʭ ʧʨʦʝʢʪʽʚ ʫ ʩʚʽʪʽ, ʜʝ ʥʘ ʧʣʦʱʽ ʤʝʥʰʝ 3 ʢʤ2 ʟʽʙʨʘʥʽ 

ʰʝʜʝʚʨʠ ʚʽʜ 5 ʘʨʭʽʪʝʢʪʦʨʽʚ ï ʚʦʣʦʜʘʨʽʚ ʇʨʽʪʮʢʝʨʽʚʩʴʢʦʾ ʧʨʝʤʽʾ:  
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1) ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʫʟʝʡ ʽʤʝʥʽ ʰʝʡʭʘ ɿʘʡʻʜʘ.  ɸʨʭ. ʅ. ʌʦʩʪʝʨ (2025);  

2) ʄʦʨʩʴʢʠʡ ʤʫʟʝʡ.  ɸʨʭ. ʊʘʜʘʦ ɸʥʜʦ (ʧʨʦʝʢʪ);  

3) ʎʝʥʪʨ ʚʠʢʦʥʘʚʩʴʢʠʭ ʤʠʩʪʝʮʪʚ. ɸʨʭ.  ɿʘʭʘ ʍʘʜʽʜ (ʧʨʦʝʢʪ);  

4) ʃʫʚʨ ɸʙʫ-ɼʘʙʽ. ɸʨʭ. ɾ.ʅʫʚʝʣʴ (2017); 

5) ʄʫʟʝʡ ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ɻʫʛʛʝʥʭʘʡʤʘ ʚ ɸʙʫ-ɼʘʙʽ. ɸʨʭ. ʌʨʝʥʢ 

ɻʝʨʽ (2025); 

       
          ʌʦʪʦ 3,4. ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʫʟʝʡ                          ʌʦʪʦ 5,6. ʄʦʨʩʴʢʠʡ ʤʫʟʝʡ   

         
  ʌʦʪʦ 7, 8. ʎʝʥʪʨ ʦʙʨʘʟʦʪʚʦʨʯʠʭ ʤʠʩʪʝʮʪʚ                ʌʦʪʦ 9, 10. ʃʫʚʨ ɸʙʫ-ɼʘʙʽ 

   
ʌʦʪʦ 11, 12. ʄʫʟʝʡ ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ɻʫʛʛʝʥʭʘʡʤʘ         ʌʦʪʦ13. ʇʘʥʦʨʘʤʘ 

         

ʇʘʨʢ ï ɹʽʻʥʘʣʝ (6) ʨʘʟʦʤ ʟ ʪʘʢʠʤʠ ʦʙ'ʻʢʪʘʤʠ, ʷʢ ʃʫʚʨ ɸʙʫ-ɼʘʙʽ, ʤʫʟʝʡ 

ɻʫʛʛʝʥʭʘʡʤʘ ʪʘ ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʫʟʝʡ ʽʤʝʥʽ ʰʝʡʭʘ ɿʘʡʻʜʘ ʻ ʯʘʩʪʠʥʦʶ ʤʘʩʰʪʘʙʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʝʤʽʨʘʪʫ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʮʝʥʪʨʫ ʥʘ ɹʣʠʟʴʢʦʤʫ 

ʉʭʦʜʽ.    ɿʛʽʜʥʦ ʟ ʛʝʥʝʨʘʣʴʥʠʤ ʧʣʘʥʦʤ ɸʙʫ-ɼʘʙʽ, ʪʝʨʠʪʦʨʽʷ ɹʽʻʥʘʣʝ-ʧʘʨʢʫ ʻ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʛʨʦʤʘʜʩʴʢʠʤ ʧʨʦʩʪʦʨʦʤ ʜʣʷ ʚʠʩʪʘʚʦʢ ʪʘ ʽʥʩʪʘʣʷʮʽʡ. 

ʋʟʜʦʚʞ ʩʫʜʥʦʧʣʘʚʥʦʛʦ ʢʘʥʘʣʫ ʟʘʚʜʦʚʞʢʠ 1500 ʤ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʫʣʷʥʢʦʚʫ 

ʟʦʥʫ ʧʘʨʢʫ, ʷʢʘ ʩʪʚʦʨʶʻ ʚʽʜʯʫʪʪʷ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʨʫʭʫ ʤʽʞ ʤʫʟʝʷʤʠ ʪʘ ʚʝʜʝ ʜʦ 

ʥʘʙʝʨʝʞʥʦʾ.  

ʏʘʩʪʠʥʦʶ  ʪʝʨʠʪʦʨʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʫʟʝʶ ʰʝʡʭʘ ɿʘʡʻʜʘ  ʻ ʉʘʜ ɸʣʴ-ʄʘʩʘʨ,  

ʱʦ ʫ ʧʝʨʝʢʣʘʜʽ ʦʟʥʘʯʘʻ çʰʣʷʭè ʯʠ çʨʫʩʣʦè  -  ʮʝ ʪʝʤʘʪʠʯʥʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʧʘʨʢ 

ʜʦʚʞʠʥʦʶ ʙʣʠʟʴʢʦ  600 ʤʝʪʨʽʚ. 

ʉʘʜ ɸʣʴ- ʄʘʩʘʨ ï  ʮʝ ʽʥʪʝʨʧʨʝʪʘʮʽʷ  ʽʜʝʾ ʩʘʜʫ ʯʝʨʝʟ ʣʘʥʜʰʘʬʪʠ ʪʘ ʝʢʦʣʦʛʽʶ 

ʚʽʜʦʙʨʘʟʠʪʠ  ʽʩʪʦʨʽʶ ʆɸɽ ʪʘ ʞʠʪʪʻʚʠʡ ʰʣʷʭ ʟʘʩʥʦʚʥʠʢʘ ʰʝʡʭʘ ɿʘʡʻʜʘ.                                     

ʃʽʥʽʡʥʠʡ ʩʘʜ ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʟʦʥʠ: ʤʽʩʴʢʫ, ʦʘʟʦʚʫ ʪʘ ʧʫʩʪʝʣʴʥʫ.éé 
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ʋ ʟʦʥʘʭ ʩʘʜʫ ʙʘʛʘʪʦ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ 

ʧʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʝʢʦʩʠʩʪʝʤʘʤʠ.  ʇʨʝʜʩʪʘʚʣʝʥʦ  12 ʩʢʫʣʴʧʪʫʨʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʤʽʩʮʝʚʠʭ ʪʚʘʨʠʥ, ʘ ʪʘʢʦʞ ʚʠʩʘʜʞʝʥʦ ʧʦʥʘʜ 900 ʚʠʜʽʚ ʝʤʽʨʘʪʩʴʢʠʭ ʨʦʩʣʠʥ ʪʘ ʜʝʨʝʚ, 

ʷʢʽ ʤʘʶʪʴ ʽʩʪʦʨʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʝʛʽʦʥʫ. 

 ʋ ʩʘʜʫ ɸʣʴ-ʄʘʩʘʨ  ʟʤʦʜʝʣʴʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʨʦʰʫʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ - 

çʬʘʣʘʜʞè, ʽʩʪʦʨʽʷ ʷʢʠʭ ʥʘʣʽʯʫʻ ʧʦʥʘʜ 5000 ʨʦʢʽʚ.     ɯʨʠʛʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʦʧʦʤʘʛʘʻ 

ʨʦʟʧʦʜʽʣʠʪʠ ʦʙʤʝʞʝʥʽ ʚʦʜʥʽ ʨʝʩʫʨʩʠ,  ʪʘʢʠʤ ʯʠʥʦʤ ʜʦʩʷʛʘʻʪʴʩʷ ʽʜʝʘʣʴʥʠʡ ʙʘʣʘʥʩ 

ï ʧʦʻʜʥʘʥʥʷ ʽʥʥʦʚʘʮʽʡ ʪʘ ʧʦʚʘʛʠ ʜʦ ʪʨʘʜʠʮʽʡ. ʜʣʷ  

 

      
ʌʦʪʦ 14 18.  ʃʘʥʜʰʘʬʪʥʘ ʜʦʨʽʞʢʘ ʧʦʻʜʥʫʻ ʤʫʟʝʡʥʠʡ ʢʦʤʧʣʝʢʩ ʽʟ ʤʦʨʝʤ 

                                      

ʉʘʜ ɸʣʴ-ʄʘʩʘʨ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʢʦʥʮʝʧʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʫʟʝʶ, 

ʧʦʻʜʥʫʶʯʠ ʘʨʭʽʪʝʢʪʫʨʥʝ ʨʽʰʝʥʥʷ ʙʫʜʽʚʣʽ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ.                                                                                   

ʉʘʜ ʩʪʘʚ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʦʩʚʽʪʥʴʦʛʦ ʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʜʦʩʚʽʜʫ ʥʘ ʦʩʪʨʦʚʽ 

ʉʘʘʜʽʷʪ. ʅʘ ʜʫʤʢʫ ʘʨʭ. ʅ. ʌʦʩʪʝʨʘ çɻʨʦʤʘʜʩʴʢʽ ʧʨʦʩʪʦʨʠ ʧʨʦʝʢʪʫ ʜʦʧʦʚʥʶʶʪʴ 

ʪʦʨʛʦʚʽ ʪʘ ʞʠʪʣʦʚʽ ʟʦʥʠ ʧʦ ʧʝʨʠʤʝʪʨʫ ʜʽʣʷʥʢʠ ð ʨʘʟʦʤ ʬʦʨʤʫʶʯʠ ʥʦʚʠʡ 

ʢʫʣʴʪʫʨʥʠʡ ʢʚʘʨʪʘʣ ɸʙʫ-ɼʘʙʽ, ʩʚʦʛʦ ʨʦʜʫ ʤʽʥʽ-ʤʽʩʪʦ ʚʩʝʨʝʜʠʥʽ ʤʽʩʪʘè. 

ʇʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʢʦʤʧʣʝʢʩʫ ʩʧʦʨʫʜ ʪʘʢʪʦʚʥʦ ʚʠʢʦʥʘʥʦ ʽʥʪʝʛʨʘʮʽʶ ʚ 

ʣʘʥʜʰʘʬʪ, ʝʢʦʣʦʛʽʶ ʪʘ ʫʥʽʢʘʣʴʥʽ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʦʩʪʨʦʚʘ. ɺʩʽ ʙʫʜʽʚʣʽ 

ʩʧʨʦʝʢʪʦʚʘʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʟʥʠʞʝʥʥʷ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʟʘ ʫʤʦʚ ʧʫʩʪʝʣʽ ʪʘ ʟʘʭʠʩʪʫ ʧʨʠʙʝʨʝʞʥʦʾ ʣʽʥʽʾ ʦʩʪʨʦʚʘ.      

 ʋ ʢʫʣʴʪʫʨʥʦʤʫ ʨʘʡʦʥʽ ʉʘʘʜʽʷʪ ɸʙʫ-ɼʘʙʽ (ʆɸɽ) ʫ 2023 ʨʦʮʽ ʚʽʜʢʨʠʚʩʷ 

çɹʫʜʠʥʦʢ ʩʽʤ'ʾ ɸʚʨʘʘʤʘè ï ʤʽʩʮʝ ʧʝʨʝʪʠʥʫ ʪʨʴʦʭ ʨʝʣʽʛʽʡ.     ʂʦʤʧʣʝʢʩ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʪʨʴʦʭ ʤʦʣʠʪʦʚʥʠʭ ʙʫʜʽʚʝʣʴ: ʄʝʯʝʪʴ, ʎʝʨʢʚʘ, ʉʠʥʘʛʦʛʫ ʪʘ ʌʦʨʫʤ ï ʮʝʥʪʨʘʣʴʥʠʡ 

ʛʨʦʤʘʜʩʴʢʠʡ ʧʨʦʩʪʽʨ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 6500 ʤ2, ʱʦ ʦʙ'ʻʜʥʫʻ ʭʨʘʤʠ, ʜʝ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʤʽʞʢʦʥʬʝʩʽʡʥʽ ʟʫʩʪʨʽʯʽ, ʚʠʩʪʘʚʢʠ ʪʘ ʣʝʢʮʽʾ.  

ʊʚʦʨʮʽ ʢʦʤʧʣʝʢʩʫ ʭʦʪʽʣʠ ʪʘʢʠʤ ʯʠʥʦʤ ʦʙ'ʻʜʥʘʪʠ ʪʨʠ ʩʚʽʪʦʚʽ ʘʚʨʘʘʤʽʯʥʽ 

ʨʝʣʽʛʽʾ ʪʘ ʟʨʦʙʠʪʠ ʚʥʝʩʦʢ ʫ ʤʠʨʥʝ ʩʧʽʚʽʩʥʫʚʘʥʥʷ ʣʶʜʝʡ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ 

ʚʽʨʦʩʧʦʚʽʜʘʥʥʷ. 

                            
ʌʦʪʦ 19. ʂʦʤʧʣʝʢʩ çɹʫʜʠʥʦʢ ʩʽʤ'ʾ ɸʚʨʘʘʤʘè   ʌʦʪʦ 20,21. ʄʝʯʝʪʴ ʽʤʘʤʘ ɸʭʤʝʜʘ 
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             ʌʦʪʦ 22, 23. ʉʠʥʘʛʦʛʘ ʄʦʡʩʝʷ         ʌʦʪʦ 24,25. ʎʝʨʢʚʘ ʉʚʷʪʦʛʦ ʌʨʘʥʮʠʩʢʘ 

       

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʧʨʘʢʪʠʢʠ ʨʽʟʥʠʭ ʚʽʨʦʩʧʦʚʽʜʘʥʴ, ʘʨʭʽʪʝʢʪʦʨʠ ʦʙʠʨʘʣʠ ʜʣʷ 

ʢʦʞʥʦʛʦ ʤʦʣʠʪʦʚʥʦʛʦ ʙʫʜʠʥʢʫ ʦʜʥʘʢʦʚʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʬʦʨʤʠ ï ʢʫʙ ʟʽ ʩʪʦʨʦʥʦʶ 

ʨʝʙʨʘ 30 ʤʝʪʨʽʚ.   ʆʜʥʘʢʦʚʽ ʦʙʩʷʛʠ ʙʫʜʽʚʝʣʴ - çʢʫʙʠʢʠè ʥʘʙʫʣʠ ʥʝʧʦʚʪʦʨʥʠʭ ʽ 

ʟʨʦʟʫʤʽʣʠʭ ʦʙʨʘʟʽʚ, ʘ ʨʘʟʦʤ ʚʦʥʠ ʩʢʣʘʣʠʩʷ ʚ ʛʘʨʤʦʥʽʡʥʫ ʘʨʭʽʪʝʢʪʫʨʥʫ ʢʦʤʧʦʟʠʮʽʶ, 

ʜʝ ʚʩʽ ʙʫʜʽʚʣʽ ʚʟʘʻʤʦʜʽʶʪʴ ʥʘ ʨʽʚʥʠʭ. 

Висновок.  ɸʨʭʽʪʝʢʪʫʨʥʠʡ ʣʘʥʜʰʘʬʪ ɸʙʫ-ɼʘʙʽ ʧʦʻʜʥʫʻ ʡʦʛʦ ʽʩʪʦʨʠʯʥʫ 

ʩʧʘʜʱʠʥʫ ʪʘ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ.  çɿʽʨʢʦʚʘ ʘʨʭʽʪʝʢʪʫʨʘè ʢʫʣʴʪʫʨʥʦʛʦ ʢʣʘʩʪʝʨʘ 

ʦʩʪʨʦʚʘ ʉʘʘʜʽʷʪ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʤʽʩʪʦʙʫʜʽʚʥʠʢʽʚ ʪʘ ʫʨʙʘʥʽʩʪʽʚ ʫʩʴʦʛʦ ʩʚʽʪʫ.                                                 

ɸʨʭʽʪʝʢʪʫʨʥʝ ʨʽʰʝʥʥʷ ʢʦʞʥʦʾ ʙʫʜʽʚʣʽ ʚʨʘʭʦʚʫʻ ʢʣʽʤʘʪ, ʪʨʘʜʠʮʽʾ ʪʘ ʝʩʪʝʪʠʢʫ 

ʨʝʛ̔ʦʥʫ. ʎʝ ʥʝ ʢʦʧʽʶʚʘʥʥʷ ʟʘʭʽʜʥʠʭ ʤʫʟʝʾʚ, ʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʢʫʣʴʪʫʨʥʦʾ ʤʦʚʠ.  

ʉʫʯʘʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʦʨʛʘʥʽʯʥʦ ʚʧʠʩʫʻʪʴʩʷ ʫ ʘʨʘʙʩʴʢʠʡ ʢʦʥʪʝʢʩʪ. 

ʇʨʦʝʢʪʠ ʦʙ'ʻʜʥʫʶʪʴ ʩʫʯʘʩʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʟ ʝʩʪʝʪʠʢʦʶ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʘʨʘʙʩʴʢʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʧʨʠʥʮʠʧʘʤʠ ʛʦʩʪʠʥʥʦʩʪʽ.  

 

Список використаних джерел 

5. https://www.google.com/search?client=opera&q=al+masar+garden+zaye

d+national+museum&sourceid=opera&ie=UTF-8&oe=UTF-8 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]                                 

6. https://www.google.com/search?client=opera&q=ʇʦʯʝʤʫ+ʵʪʦ+ʠʥʪʝʨʝʩ

ʥʦ+ʩ+ʪʦʯʢʠ+ʟʨʝʥʠʷ+ʫʨʙʘʥʠʩʪʠʢʠ%3Fʂʫʣʴʪʫʨʥʳʡ+ʢʣʘʩʪʝʨ+ʦʩʪʨʦʚʘ+ʉʘʘʜʠʷʪ+

ʚ+ɸʙʫ-ɼʘʙʠ.&sourceid=opera&ie=UTF-

8&oe=UTF8#sv=CAMSWBozKhFpYy1ubDkwd20xNFRhM0xTTTIObmw5MHdtM

TRUYTNMU006Dnlhdy03V2Z4eUo5WkxNIAQqGwoEc3ZpbRIRaWMtbmw5MHd

tMTRUYTNMU00YATABOAAYByC3r7ewAg [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]                                 

7. https://travelphabet.kz/ʘ/the-abrahamic-family-house/ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]     

8.   https://www.abudhabi-tickets.com/ru/zayed-national-museum/  

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ].                                      
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https://www.google.com/search?client=opera&q=Почему+это+интересно+с+точки+зрения+урбанистики%3FКультурный+кластер+острова+Саадият+в+Абу-Даби.&sourceid=opera&ie=UTF-8&oe=UTF8#sv=CAMSWBozKhFpYy1ubDkwd20xNFRhM0xTTTIObmw5MHdtMTRUYTNMU006Dnlhdy03V2Z4eUo5WkxNIAQqGwoEc3ZpbRIRaWMtbmw5MHdtMTRUYTNMU00YATABOAAYByC3r7ewAg
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УДК  727         

    

СУЧАСНІ ТЕНДЕНЦІЇ ПРОЕКТУВАННЯ ТА БУДІВНИЦТВА МУЗЕЇВ 

(культурний кластер Саадіят Абу-Дабі ) в  

ʍʘʨʣʘʤʦʚʘ  ʃ. ɺ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ʏʘʩʪʠʥʦʶ ʧʣʘʥʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ɸʙʫ-ɼʘʙʽ ʩʪʘʚ ʢʫʣʴʪʫʨʥʠʡ ʢʚʘʨʪʘʣ, ʫ 

ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʦ ʥʠʟʢʫ ʛʘʣʝʨʝʡ ʪʘ ʤʫʟʝʾʚ. ʉʝʨʝʜ ʥʠʭ: 

                       
ʌʦʪʦ 1,            2,                                      3,                   4,                             5:                                      

1) ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʫʟʝʡ (ʅʦʨʤʘʥ ʌʦʩʪʝʨ);    

2) ʄʫʟʝʡ ɻʫʛʛʝʥʭʘʡʤʘ (ʌʨʝʥʢ ɻʝʨʽ);     

3) ʃʫʚʨ ɸʙʫ-ɼʘʙʽ (ɾʘʥ ʅʶʚʝʣʴ);     

4) ʎʝʥʪʨ ʦʙʨʘʟʦʪʚʦʨʯʠʭ ʤʠʩʪʝʮʪʚ (ɿʘʭʘ ʍʘʜʽʜ);   

5) ʄʦʨʩʴʢʠʡ ʤʫʟʝʡ (ʊʘʜʘʦ ɸʥʜʦ).   

 

ɼʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʢʦʤʧʣʝʢʩʫ ʤʫʟʝʾʚ ʥʘ ʦʩʪʨʦʚʽ ʉʘʘʜʽʷʪ ʟʘʧʨʦʰʝʥʽ ʚʽʜʦʤʽ 

ʩʫʯʘʩʥʽ ʘʨʭʽʪʝʢʪʦʨʠ: ʅ. ʌʦʩʪʝʨ, ʌ. ɻʝʨʽ, ɾ. ʅʶʚʝʣʴ, ɿ. ʍʘʜʽʜ, ʊ. ɸʥʜʦ, ʱʦ 

ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʫ ʫʚʘʛʫ ʥʝ ʣʠʰʝ ʜʦ ʚʩʴʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʢʣʘʩʪʝʨʘ, ʘ ʡ ʜʦ 

ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʨʽʰʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʩʧʦʨʫʜʠ.                                                                                               

éé. ʍʘʨʘʢʪʝʨʠʟʫʶʯʠ ʩʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʤʫʟʝʾʚ, ʜʦʩʣʽʜʥʠʢʠ ʯʘʩʪʦ ʛʦʚʦʨʷʪʴ ʧʨʦ 

ʚʧʣʠʚ ʥʘ ʥʠʭ ʧʨʦʮʝʩʽʚ ʛʣʦʙʘʣʽʟʘʮʽʾ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʤʽʞʥʘʨʦʜʥʽ ʢʦʥʪʘʢʪʠ ʤʫʟʝʾʚ ʫ 

ʜʦʩʣʽʜʥʽʡ ʩʬʝʨʽ ʪʘ ʚ ʛʘʣʫʟʽ ʚʠʩʪʘʚʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʘʶʪʴ ʽʥʪʝʥʩʠʚʥʽʰʠʤʠ.                                              

ɺʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʧʨʦʩʪʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʩʪʘʚʦʢ, ʘ ʽʩʪʦʪʥʦ ʨʦʟʰʠʨʶʻʪʴʩʷ 

ʛʝʦʛʨʘʬʽʷ ʤʫʟʝʾʚ, ʟʘʣʫʯʝʥʠʭ ʜʦ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. 

Основна частина. ʆʜʥʠʤ ʽʟ ʧʨʦʷʚʽʚ ʛʣʦʙʘʣʽʟʘʮʽʾ ʫ ʩʬʝʨʽ ʢʫʣʴʪʫʨʠ ʩʪʘʣʘ 

ʧʦʷʚʘ ʬʽʣʽʡ ʚʝʣʠʢʠʭ ʭʫʜʦʞʥʽʭ ʤʫʟʝʾʚ, ʷʢʽ ʧʦʯʠʥʘʶʪʴ ʩʪʚʦʨʶʚʘʪʠʩʷ ʚ ʨʝʛʽʦʥʘʭ, 

ʜʦʩʠʪʴ ʝʢʟʦʪʠʯʥʠʭ ʽʟ ʧʦʛʣʷʜʫ ʽʩʪʦʨʽʾ ʤʫʟʝʶ ʷʢ ʽʥʩʪʠʪʫʮʽʾ. 

ʅʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ ʙʝʟʫʤʦʚʥʠʤ ʣʽʜʝʨʦʤ ʬʝʥʦʤʝʥʫ ʛʣʦʙʘʣʽʟʘʮʽʾ ʻ ʥʴʶ-

ʡʦʨʢʩʴʢʠʡ ʄʫʟʝʡ ʉʦʣʦʤʦʥʘ ɻʫʛʛʝʥʭʘʡʤʘ, ʧʨʝʜʩʪʘʚʥʠʮʪʚʘ ʷʢʦʛʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ɺʝʥʝʮʽʾ, ɹʝʨʣʽʥʽ ʪʘ ɹʽʣʴʙʘʦ.        

ɺʠʪʦʢʠ ʛʣʦʙʘʣʽʟʘʮʽʾ ʙʘʛʘʪʦ ʬʘʭʽʚʮʽʚ ʙʘʯʘʪʴ ʫ ʙʫʜʽʚʣʽ ʬʽʣʽʾ ʄʫʟʝʶ ʉ. 

ɻʫʛʛʝʥʭʘʡʤʘ            ʚ ʽʩʧʘʥʩʴʢʦʤʫ ɹʽʣʴʙʘʦ, ʟ ʜʥʷ ʚʽʜʢʨʠʪʪʷ ʚ 1997 ʨ. ʽ ʧʦ ʩʴʦʛʦʜʥʽ 

ʚʽʥ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʚʽʜʚʽʜʫʚʘʥʦʶ ʫ ʩʚʽʪʽ ʪʦʯʢʦʶ ʢʫʣʴʪʫʨʥʦʛʦ ʪʫʨʠʟʤʫ ʫ 

ʩʬʝʨʽ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ.                                                                                                   
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  ʌʦʪʦ 6,7. ʄʫʟʝʡ ɻʫʛʛʝʥʭʘʡʤʘ        ʌʦʪʦ 8,9. ʄʫʟʝʡ ɻʫʛʛʝʥʭʘʡʤʘ ʚ ɹʽʣʴʙʘʦ 1997 ʨ. 

        ʫ ʅʴʶ-ʁʦʨʢʫ 1959 ʨ. 

                                                                                                                                                    

ééɺʽʜʢʨʠʪʪʷ ʬʽʣʽʾ ʤʫʟʝʶ ʉ. ɻʫʛʛʝʥʭʘʡʤʘ ʚ  ɯʩʧʘʥʽʾ  ʦʟʥʘʤʝʥʫʚʘʣʦ ʧʦʯʘʪʦʢ             

çʝʬʝʢʪʫ ɹʽʣʴʙʘʦè ð ʬʝʥʦʤʝʥʘ, ʟʘ ʷʢʦʛʦ ʩʧʦʨʫʜʞʝʥʥʷ ʤʦʥʫʤʝʥʪʘʣʴʥʦʾ ʙʫʜʽʚʣʽ ʚʽʜ 

ʟʽʨʢʦʚʦʛʦ ʘʨʭʽʪʝʢʪʦʨʘ ʧʦʚʥʽʩʪʶ ʚʽʜʨʦʜʞʫʻ ʝʢʦʥʦʤʽʢʫ ʪʘ ʽʤʽʜʞ ʜʝʧʨʝʩʠʚʥʦʛʦ 

ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʮʝʥʪʨʫ. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʙʫʜʽʚʣʷ ʘʨʭʽʪʝʢʪʦʨʘ ʌ. ɻʝʨʽ ʧʝʨʝʪʚʦʨʠʣʘ 

ʤʽʩʪʦ ʟ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʦʨʪʫ, ʱʦ ʚʧʘʚ, ʥʘ ʧʨʦʮʚʽʪʘʶʯʠʡ ʢʫʣʴʪʫʨʥʠʡ ʽ ʪʫʨʠʩʪʠʯʥʠʡ 

ʮʝʥʪʨ. ʋʩʧʽʭ ʮʴʦʛʦ ʫʨʙʘʥʽʩʪʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʟʥʘʤʝʥʫʚʘʚ ʥʦʚʠʡ ʝʪʘʧ ʫ 

ʤʫʟʝʡʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ. 

ɼʦ ʙʫʜʽʚʥʠʮʪʚʘ ʬʽʣʽʾ ʚ ɹʽʣʴʙʘʦ ʙʘʛʘʪʦ ʤʫʟʝʾʚ ʙʫʣʠ ʩʫʚʦʨʠʤʠ ʽ ʢʣʘʩʠʯʥʠʤʠ 

ʩʭʦʚʠʱʘʤʠ.  ʇʨʦʝʢʪ ʌ. ɻʝʨʽ ʧʝʨʝʪʚʦʨʠʚ ʩʘʤʫ ʤʫʟʝʡʥʫ ʙʫʜʦʚʫ ʥʘ ʝʢʩʧʦʥʘʪ - ʤʽʩʴʢʫ 

ʩʢʫʣʴʧʪʫʨʫ, ʷʢʘ ʩʪʘʣʘ ʪʚʦʨʦʤ ʤʠʩʪʝʮʪʚʘ.     ʄʫʟʝʡʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʧʨʠʚʝʨʪʘʣʘ ʩʝʙʝ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ, ʫ ʩʚʦʾʡ ʫʷʚʣʝʥʥʷ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 

ʤʘʣʦ ʧʨʦʪʠʣʝʞʥʽ ʧʦʛʣʷʜʫ.  

ʆʜʥʽ ʚʚʘʞʘʣʠ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʪʨʘʜʠʮʽʶ ʩʪʚʦʨʝʥʥʷ ʤʫʟʝʡʥʦʾ 

ʙʫʜʽʚʣʽ, ʷʢʘ ʦʙʦʚ'ʷʟʢʦʚʦ ʩʪʘʥʝ ʦʢʨʘʩʦʶ ʤʽʩʪʘ ʪʘ ʫʚʽʡʜʝ ʜʦ ʡʦʛʦ ʧʘʤ'ʷʪʥʠʢʽʚ.                                                                  

ʄʦʜʝʨʥʽʩʪʠ ʙʘʯʠʣʠ ʤʫʟʝʡʥʫ ʙʫʜʽʚʣʶ çʤʘʰʠʥʦʶ ʜʣʷ ʝʢʩʧʦʥʫʚʘʥʥʷè, ʷʢʘ ʤʘʻ 

ʚʠʢʦʥʫʚʘʪʠ ʮʽʣʢʦʤ ʧʝʚʥʫ ʬʫʥʢʮʽʶ ʪʘ ʙʫʪʠ ʜʝʰʝʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ.                              

ʅʘʡʷʩʢʨʘʚʽʰʠʤ ʚʠʷʚʦʤ ʮʽʻʾ ʧʦʟʠʮʽʾ ʻ ʚʽʜʦʤʠʡ ʧʨʦʝʢʪ çʄʫʟʝʶ ʥʝʦʙʤʝʞʝʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷè ʃʝ ʂʦʨʙʶʟʴʻ.  ɯʜʝʷ ʧʨʦʝʢʪʫ ʧʦʚʥʽʩʪʶ ʟʤʽʥʠʣʘ ʧʽʜʭʽʜ ʜʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʛʘʣʝʨʝʡ. ɿʘʜʫʤ ʂʦʨʙʶʟʴʻ ʩʪʘʚ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʧʨʦʙʣʝʤʫ ʥʝʩʪʘʯʽ 

ʚʠʩʪʘʚʢʦʚʠʭ ʧʣʦʱ.  

                                           
ʌʦʪʦ 10.    ʅʦʚʘʪʦʨʩʴʢʘ ʢʦʥʮʝʧʮʽʷ ʃʝ ʂʦʨʙʶʟʴʻ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʫ 1931 ʨʦʮʽ 

 

          ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʧʨʦʝʢʪʫ - ʩʧʽʨʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ, ʙʫʜʽʚʣʷ ʧʨʦʝʢʪʫʚʘʣʦʩʷ ʫ 

ʚʠʛʣʷʜʽ ʢʚʘʜʨʘʪʥʦʾ ʨʘʢʦʚʠʥʠ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦ ʩʧʽʨʘʣʽ. ʋ ʤʽʨʫ ʧʦʪʨʝʙʠ ʤʫʟʝʡ 

ʤʽʛ ʜʦʙʫʜʦʚʫʚʘʪʠʩʷ ʥʦʚʠʤʠ ʩʝʢʮʽʷʤʠ ʙʝʟ ʟʤʽʥʠ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʮʽʣʽʩʥʦʩʪʽ.                            

ɸʨʭʽʪʝʢʪʫʨʘ ʧʨʦʩʪʦʨʫ ʙʫʣʘ ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʧʨʠʥʮʠʧʘʤ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʥʘʟʠʚʘʶʪʴ 

çʫʥʽʚʝʨʩʘʣʴʥʠʤʠè. 
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ʋ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ XX ʩʪ. ʜʦʩʣʽʜʥʠʢʠ ʟʚʝʨʪʘʣʠʩʷ ʜʦ ʢʦʥʮʝʧʮʽʾ ʫʷʚʥʦʛʦ 

ʤʫʟʝʶ ï çʤʫʟʝʡ ʙʝʟ ʩʪʽʥè.  ɹʫʜʠʥʢʠ ʟʽ ʩʢʣʘ ʪʘ ʙʝʪʦʥʫ, ʩʪʽʥʠ ʷʢʠʭ ʥʽʙʠ 

ʨʦʟʯʠʥʷʶʪʴʩʷ, ʧʝʨʝʩʪʘʶʯʠ ʩʣʫʞʠʪʠ ʢʦʨʜʦʥʦʤ ʧʨʦʩʪʦʨʽʚ, ʱʦ ʧʦ-ʩʧʨʘʚʞʥʴʦʤʫ 

ʩʪʘʣʠ çʤʘʰʠʥʘʤʠ ʜʣʷ ʝʢʩʧʦʥʫʚʘʥʥʷè, ʱʦ ʨʦʙʣʷʪʴ ʥʘʦʯʥʦʶ ʤʝʪʘʬʦʨʫ çʤʫʟʝʶ ʙʝʟ 

ʩʪʽʥè.   

ʇʦʷʚʘ ʥʘʧʨʠʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ ʙʫʜʽʚʝʣʴ, ʧʦʜʽʙʥʠʭ ʜʦ ʬʽʣʽʾ ʄʫʟʝʶ 

ɻʫʛʛʝʥʭʘʡʤʘ      ʚ ɹʽʣʴʙʘʦ, ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ ʧʨʦ ʨʝʘʣʽʟʘʮʽʶ ʟʚʦʨʦʪʥʦʾ ʤʝʪʘʬʦʨʠ ï 

ʚ ʝʧʦʭʫ ʧʦʩʪʤʦʜʝʨʥʫ ʧʦʯʠʥʘʶʪʴ ʩʪʚʦʨʶʚʘʪʠʩʷ çʩʪʽʥʠ ʙʝʟ ʤʫʟʝʶè, ʜʫʞʝ 

ʘʢʪʫʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʢʦʥʮʝʧʮʽʷ çʦʙʦʣʦʥʢʠè.  

çʄʫʟʝʡ ʙʝʟ ʩʪʽʥè - ʮʝ ʢʦʥʮʝʧʮʽʷ ʫʷʚʥʦʛʦ ʤʫʟʝʶ, ʱʦ ʦʟʥʘʯʘʻ ʩʪʠʨʘʥʥʷ 

ʬʽʟʠʯʥʠʭ ʢʦʨʜʦʥʽʚ (ʩʪʽʥ) ʚʠʩʪʘʚʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ.                                                                                            

ʇʨʦʪʠʣʝʞʥʘ ʘʨʭʽʪʝʢʪʫʨʥʘ ʢʦʥʮʝʧʮʽʷ ï çʩʪʽʥʠ ʙʝʟ ʤʫʟʝʶè.                                                   

ʗʢʱʦ ʤʫʟʝʡ ʙʝʟ ʩʪʽʥ ʟʥʠʱʫʻ ʤʝʞʽ ʩʧʨʠʡʥʷʪʪʷ ʤʠʩʪʝʮʪʚʘ, ʪʦ ʩʪʽʥʠ ʙʝʟ ʤʫʟʝʶ ð ʮʝ 

ʫʣʴʪʨʘʩʫʯʘʩʥʘ ʩʢʫʣʴʧʪʫʨʥʘ ʘʨʭʽʪʝʢʪʫʨʘ, ʷʢʘ ʩʘʤʘ ʧʦ ʩʦʙʽ ʻ ʚʠʪʚʦʨʦʤ ʤʠʩʪʝʮʪʚʘ.  

ʅʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ. ʬʨʘʥʮʫʟʴʢʠʡ ʢʫʣʴʪʫʨʦʣʦʛ ʪʘ ʬʽʣʦʩʦʬ-ʧʦʩʪʤʦʜʝʨʥʽʩʪ                    

ɾ. ɹʦʜʨʽʡʷʨ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʚ ɻʫʛʛʝʥʭʘʡʤ ʫ ɹʽʣʴʙʘʦ ʘʨʭʽʪʝʢʪʦʨʘ ʌ. ɻʝʨʽ ʷʢ 

çʽʜʝʘʣʴʥʠʡ ʟʨʘʟʦʢ ʚʽʨʪʫʘʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ, ʧʨʦʪʦʪʠʧ ʚʽʨʪʫʘʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ.         

ɺʥ̔ ʩʪʚʦʨʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʚʽʜʦʤʦʩʪʽ ʢʦʤʙʽʥʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʤʦʜʫʣʽʚ ʪʘʢʠʤ   

ʩʧʦʩʦʙʦʤ, ʷʢʠʡ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʠʩʷʯʽ ʧʦʜʽʙʥʠʭ ʤʫʟʝʾʚè.   

ʅʦʚʠʡ ʄʫʟʝʡ ɻʫʛʛʝʥʭʘʡʤʘ, ʧʦʙʫʜʦʚʘʥʠʡ ʟʘ ʧʨʦʝʢʪʦʤ  ʌ.ɻʝʨʽ  ʚ  ɸʙʫ-ɼʘʙʽ,           

ʻ ʛʨʘʥʜʽʦʟʥʦʶ ʩʧʦʨʫʜʦʶ ʧʣʦʱʝʶ 42 000 ʤ 2, ʷʢʘ ʧʦʢʣʠʢʘʥʘ ʩʪʘʪʠ ʥʘʡʙʽʣʴʰʦʶ ʫ  

ʩʚʽʪʽ  ʟ ʧ'ʷʪʠ ʬʽʣʽʡ ʥʴʶ-ʡʦʨʢʩʴʢʦʛʦ ʤʫʟʝʶ ʬʦʥʜʫ ʉ. ɻʫʛʛʝʥʭʘʡʤʘ, ʙʽʣʴʰʝ 

ʦʨʠʛʽʥʘʣʫ ʟʘ ʨʦʟʤʽʨʦʤ ʫ 12 ʨʘʟʽʚ.  

ɼʠʥʘʤʽʯʥʘ ʢʦʤʧʦʟʠʮʽʷ ʙʫʜʽʚʣʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʟʨʽʟʥʝʥʠʭ ʯʘʩʪʠʥ 

ʤʘʩʠʚʥʠʭ ʢʦʥʫʩʽʚ ʪʘ ʢʫʙʽʚ, ʩʪʚʦʨʶʻ ʝʬʝʢʪ ʧʣʠʥʥʦʩʪʽ ʪʘ ʩʢʣʘʜʥʦʩʪʽ ʦʙʩʷʛʫ, ʻ 

ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʢʦʥʮʝʧʮʽʾ çʥʘʚʤʠʩʥʦʛʦ ʙʝʟʣʘʜʜʷè.  

   

  
 ʌʦʪʦ 11,12.  ʅʦʚʠʡ ʄʫʟʝʡ ɻʫʛʛʝʥʭʘʡʤʘ ʢʫʣʴʪʫʨʥʦʛʦ ʢʣʘʩʪʝʨʘ ʉʘʘʜʽʷʪ ʚ ɸʙʫ-ɼʘʙʽ 

 

ɺʥʫʪʨʽʰʥʽʡ ʧʨʦʩʪʽʨ ɻʫʛʛʝʥʭʘʡʤʘ ʚ ɸʙʫ-ɼʘʙʽ ʩʧʨʦʝʢʪʦʚʘʥʦ ʷʢ ʚʝʨʪʠʢʘʣʴʥʠʡ 

ʣʘʙʽʨʠʥʪ ʽʟ ʢʫʙʽʯʥʠʭ ʟʘʣʽʚ ʪʘ ʬʫʪʫʨʠʩʪʠʯʥʠʭ ʢʦʥʫʩʽʚ, ʟ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ 

ʩʢʣʷʥʠʤʠ ʤʦʩʪʘʤʠ ï ʧʝʨʝʭʦʜʘʤʠ.   ɺ ʦʩʥʦʚʽ ʧʣʘʥʫʚʘʥʥʷ ʣʝʞʠʪʴ ʽʜʝʷ çʚʽʜʢʨʠʪʦʛʦ 

ʮʝʥʪʨʫè, ʛʦʣʦʚʥʦʛʦ ʝʣʝʤʝʥʪʘ ʽʥʪʝʨ'ʻʨʫ ï ʘʪʨʽʫʤʫ, ʥʘʚʢʦʣʦ ʷʢʦʛʦ ʰʘʨʘʤʠ ʟʘ 

ʨʘʜʽʘʣʴʥʦ-ʢʽʣʴʮʝʚʠʤ ʧʨʠʥʮʠʧʦʤ ʛʨʫʧʫʶʪʴʩʷ ʚʠʩʪʘʚʢʦʚʽ ʟʦʥʠ. 
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ʌʦʪʦ 13,14,15. ʄʫʟʝʡ ʉ.ɻʫʛʛʝʥʭʘʡʤʘ ʚ ɸʙʫ-ɼʘʙʽ 

                                                                               

ʄʫʟʝʡ ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʩʪʦʨʠ ʟ ʘʩʠʤʝʪʨʠʯʥʠʤʠ ʩʪʽʥʘʤʠ, 

ʪʨʘʜʠʮʽʡʥʽ ʧʨʷʤʦʢʫʪʥʽ ʟʘʣʠ ʪʘ ʤʦʥʫʤʝʥʪʘʣʴʥʽ ʟʦʥʠ ʫʩʝʨʝʜʠʥʽ ʢʦʥʫʩʽʚ.                                                           

ʎʽ ʧʨʦʩʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʽʤʤʝʨʩʠʚʥʠʭ ʘʫʜʽʦʚʽʟʫʘʣʴʥʠʭ ʽʥʩʪʘʣʷʮʽʡ ʪʘ 

ʩʚʽʪʣʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ.  

Висновок.  ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʫʟʝʡ, ʄʫʟʝʡ ɻʫʛʛʝʥʭʘʡʤʘ, ʃʫʚʨ ɸʙʫ-ɼʘʙʽ, ʎʝʥʪʨ 

ʚʠʢʦʥʘʚʩʴʢʠʭ ʤʠʩʪʝʮʪʚ, ʄʦʨʩʴʢʠʡ ʤʫʟʝʡ ʧʨʦʜʦʚʞʫʶʪʴ ʪʝʥʜʝʥʮʽʾ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ 

ʱʦʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʽʜʭʦʜʽʚ ʜʦ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʫʟʝʡʥʠʭ ʙʫʜʽʚʝʣʴ.   

ʋʥʽʢʘʣʴʥʠʡ ʢʫʣʴʪʫʨʥʠʡ ʢʣʘʩʪʝʨ ʨʦʟʨʦʙʣʝʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʦʙʫʜʦʚʽ ʝʢʩʧʦʟʠʮʽʾ ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʙʫʜʽʚʥʠʮʪʚʘ; ʩʫʯʘʩʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ 

ʦʟʜʦʙʣʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.   

 

                                         Список використаних джерел 

 

1. ʅʦʚʘ ʧʝʨʣʠʥʘ ɸʙʫ-ɼʘʙ̔: ʜʦʚʛʦʦʯʽʢʫʚʘʥʠʡ ʤʫʟʝʡ ɻʫʛʛʝʥʭʘʡʤʘ.    

https://royaldesign.ua/ru/novaya-jemchujina-abu-dabi-dolgojdannyiy-muzey-

guggenhayma-ot-frenka-geri.bXnxk/ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ].     

2. ʃʫʚʨ ɸʙʫ-ɼʘʙʽ: ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʤʫʟʝʡ ʚ ʘʨʘʙʩʴʢʦʤʫ ʩʚʽʪʽ. 

https://tourlib.net/statti_tourism/kuklinova.htm [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ].    

3. ʌʽʣʦʩʦʬ-ʧʦʩʪʤʦʜʝʨʥʽʩʪ ɾ. ɹʦʜʨʽʡʷʨ. 

https://www.google.com/search?client=opera&q=ʬʽʣʦʩʦʬ-

ʧʦʩʪʤʦʜʝʨʥʽʩʪ+ɾ.+ɹʦʜʨʽʡʷʨ&sourceid=opera&ie=UTF-8&oe=UTF-8 [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ].     
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https://www.google.com/search?client=opera&q=філософ-постмодерніст+Ж.+Бодрійяр&sourceid=opera&ie=UTF-8&oe=UTF-8
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УДК 711.4:504.03 

 

ВЕРТИКАЛЬНЕ ОЗЕЛЕНЕННЯ ЯК ІНСТРУМЕНТ СТАЛОГО РОЗВИТКУ 

МІСЬКОГО СЕРЕДОВИЩА В УМОВАХ ПОВОЄННОГО ВІДНОВЛЕННЯ 

УКРАЇНИ 
ʐʝʤʝʪʝʥʢʦ ɼ.ʈ., ʩʪʫʜʝʥʪʢʘ 

 ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ʉʫʯʘʩʥʽ ʫʢʨʘʾʥʩʴʢʽ ʤʽʩʪʘ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʫʤʦʚʘʭ ʧʦʜʚʽʡʥʦʛʦ ʚʠʢʣʠʢʫ 

ï ʚʦʻʥʥʠʭ ʨʫʡʥʫʚʘʥʴ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʭʦʜʫ ʜʦ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʇʠʪʘʥʥʷ ʝʢʦʣʦʛʽʟʘʮʽʾ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʙʫʚʘʶʪʴ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ, 

ʦʩʢʽʣʴʢʠ ʚʽʜʥʦʚʣʝʥʥʷ ʟʨʫʡʥʦʚʘʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʨʽʰʝʥʴ, ʟʦʢʨʝʤʘ ʩʠʩʪʝʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʦʟʝʣʝʥʝʥʥʷ. ɿʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʟʘʙʫʜʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱ ʟʝʣʝʥʠʭ 

ʥʘʩʘʜʞʝʥʴ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʤʽʢʨʦʢʣʽʤʘʪʫ ʤʽʩʪ ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ 

ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ. 

ɺʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ ï ʨʦʟʤʽʱʝʥʥʷ ʞʠʚʠʭ ʨʦʩʣʠʥ ʥʘ ʬʘʩʘʜʘʭ, ʩʪʽʥʘʭ, ʙʘʣʢʦʥʘʭ 

ʪʘ ʢʦʥʩʪʨʫʢʮʽʷʭ ʙʫʜʽʚʝʣʴ ï ʻ ʦʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʦʻʜʥʘʪʠ ʝʩʪʝʪʠʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʬʫʥʢʮʽʾ ʚ ʫʤʦʚʘʭ ʱʽʣʴʥʦʾ 

ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ [1, ʩ. 368]. 

Основна частина. ʂʦʥʮʝʧʮʽʷ ʩʪʘʣʦʛʦ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ 

ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʦʭʦʧʣʶʻ ʝʢʦʣʦʛʽʯʥʫ 

ʩʪʘʙʽʣʴʥʽʩʪʴ, ʩʦʮʽʘʣʴʥʫ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. ɺ ʫʤʦʚʘʭ 

ʧʦʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʋʢʨʘʾʥʠ ʮʽ ʧʨʠʥʮʠʧʠ ʥʘʙʫʚʘʶʪʴ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʟʨʫʡʥʦʚʘʥʠʭ ʙʫʜʽʚʝʣʴ ʽ ʢʚʘʨʪʘʣʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʜʨʘʟʫ 

ʟʘʢʣʘʜʘʪʠ ʩʫʯʘʩʥʽ ʩʪʘʥʜʘʨʪʠ ʷʢʦʩʪʽ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ. ɿʦʢʨʝʤʘ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʽʥʢʣʶʟʠʚʥʦʩʪʽ ʚʠʟʥʘʯʝʥʦ ʢʣʶʯʦʚʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʝʬʝʢʪʠʚʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ [5, ʩ. 375]. ɺʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ ʻ ʦʜʥʽʻʶ 

ʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʪʠʧʠ ʩʠʩʪʝʤ: ʟʝʣʝʥʽ ʬʘʩʘʜʠ, ʜʝ 

ʨʦʩʣʠʥʠ ʨʦʩʪʫʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦ ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʣʽ ʘʙʦ ʧʦ ʩʧʝʮʽʘʣʴʥʠʭ 

ʥʘʧʨʷʤʥʠʭ, ʪʘ ʞʠʚʽ ʩʪʽʥʠ, ʚ ʷʢʠʭ ʨʦʩʣʠʥʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʤʦʜʫʣʴʥʠʭ ʢʦʥʪʝʡʥʝʨʘʭ 

ʽʟ ʚʣʘʩʥʦʶ ʩʠʩʪʝʤʦʶ ʟʨʦʰʝʥʥʷ. ʂʦʞʝʥ ʽʟ ʪʠʧʽʚ ʤʘʻ ʩʚʦʾ ʘʨʭʽʪʝʢʪʫʨʥʽ ʪʘ ʪʝʭʥʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʡ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʙʫʜʽʚʣʽ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʨʝʛʽʦʥʫ. 

ʉʝʨʝʜ ʝʢʦʣʦʛʽʯʥʠʭ ʧʝʨʝʚʘʛ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʥʷ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʙʫʚʘʻ ʟʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʟʥʠʞʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʽ ʬʘʩʘʜʽʚ 

ʫʣʽʪʢʫ ʥʘ 10ï15 ÁC, ʱʦ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʨʠʤʽʱʝʥʴ. 

ɺʦʜʥʦʯʘʩ ʨʦʩʣʠʥʠ ʧʦʛʣʠʥʘʶʪʴ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʽ ʯʘʩʪʢʠ, ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ ʪʘ ʽʥʰʽ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʧʦʢʨʘʱʫʶʯʠ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [1, 

ʩ. 371]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʦʟʝʣʝʥʝʥʥʷ 35 % ʟʘʛʘʣʴʥʦʾ ʤʽʩʴʢʦʾ ʧʦʚʝʨʭʥʽ 

ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ ʚʠʢʠʜʽʚ CO  ʜʦ 55,8 ʤʝʛʘʪʦʥʥ ʥʘ ʨʽʢ ʪʘ ʟʤʝʥʰʠʪʠ ʧʦʪʨʝʙʫ ʚ 

ʝʥʝʨʛʽʾ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʙʫʜʽʚʝʣʴ ʫʣʽʪʢʫ ʜʦ 92 ʊɺʪ-ʛʦʜ ʥʘ ʨʽʢ [2, ʩ. 87]. 
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ʊʘʙʣʠʮʷ 1 ï ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʩʠʩʪʝʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʦʟʝʣʝʥʝʥʥʷ 

Критерій Зелений фасад Жива стіна 

ʇʨʠʥʮʠʧ ʨʦʟʤʽʱʝʥʥʷ 

ʨʦʩʣʠʥ 

ʇʦ ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʣʽ ʘʙʦ 

ʥʘʧʨʷʤʥʠʭ 
ʋ ʤʦʜʫʣʴʥʠʭ ʢʦʥʪʝʡʥʝʨʘʭ 

ʉʠʩʪʝʤʘ ʟʨʦʰʝʥʥʷ ʇʨʠʨʦʜʥʝ ʟʚʦʣʦʞʝʥʥʷ ɸʚʪʦʤʘʪʠʯʥʘ ʢʨʘʧʝʣʴʥʘ 

ɺʘʨʪʽʩʪʴ ʤʦʥʪʘʞʫ ʅʠʟʴʢʘ ɺʠʩʦʢʘ 

ʉʢʣʘʜʥʽʩʪʴ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
ʅʠʟʴʢʘ ʉʝʨʝʜʥʷ 

ɿʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʬʘʩʘʜʫ 
ɼʦ 10 ÁC ɼʦ 15 ÁC 

ʇʨʠʜʘʪʥʽʩʪʴ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ 
ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ 

 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʻ ʨʦʣʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʢʦʤʬʦʨʪʥʦʛʦ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ. ɹʽʦʬʽʣʴʥʠʡ 

ʜʠʟʘʡʥ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʽʥʪʝʛʨʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʰʪʫʯʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʩʪʨʝʩʫ, ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʟʘʛʘʣʴʥʦʤʫ ʧʦʢʨʘʱʝʥʥʶ ʩʘʤʦʧʦʯʫʪʪʷ ʣʶʜʠʥʠ. ʎʝ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʤʦʚʘʭ 

ʧʦʚʦʻʥʥʦʾ ʚʽʜʙʫʜʦʚʠ, ʢʦʣʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʜʦʙʨʦʙʫʪʫ ʥʘʩʝʣʝʥʥʷ ʻ ʥʝ 

ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ, ʥʽʞ ʬʽʟʠʯʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʙʫʜʽʚʝʣʴ [4, ʩ. 82]. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʝʨʝʚʘʛ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʥʷ ʚ ʤʽʩʴʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ 
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ɿ ʧʦʛʣʷʜʫ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ ʦʨʛʘʥʽʯʥʦ 

ʚʧʠʩʫʻʪʴʩʷ ʚ ʢʦʥʮʝʧʮʽʶ çʟʝʣʝʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠè ʤʽʩʪʘ ï ʤʝʨʝʞʽ ʧʨʠʨʦʜʥʠʭ ʽ 

ʥʘʧʽʚʧʨʠʨʦʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ ʜʣʷ ʤʽʩʴʢʠʭ 

ʛʨʦʤʘʜ. ɺʫʣʠʯʥʽ ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʪʘ ʦʟʝʣʝʥʝʥʽ ʬʘʩʘʜʠ ʚ ʩʫʢʫʧʥʦʩʪʽ ʬʦʨʤʫʶʪʴ 

ʻʜʠʥʫ ʩʠʩʪʝʤʫ, ʟʜʘʪʥʫ ʨʝʛʫʣʶʚʘʪʠ ʤʽʢʨʦʢʣʽʤʘʪ, ʧʦʛʣʠʥʘʪʠ ʟʣʠʚʦʚʽ ʚʦʜʠ ʪʘ 

ʧ̔ ʜʪʨʠʤʫʚʘʪʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʚ ʫʤʦʚʘʭ ʱʽʣʴʥʦʾ ʟʘʙʫʜʦʚʠ [3, ʩ. 305]. ɼʦʩʚʽʜ ʪʘʢʠʭ 

ʤʽʩʪ, ʷʢ ʉʽʥʛʘʧʫʨ, ʄʽʣʘʥ ʪʘ ɺʽʜʝʥʴ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʦʟʝʣʝʥʝʥʥʷ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ, ʜʝ ʚʝʨʪʠʢʘʣʴʥʽ ʩʘʜʠ ʥʘ ʬʘʩʘʜʘʭ 

ʙʫʜʽʚʝʣʴ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʦʟʝʣʝʥʝʥʠʤʠ ʜʘʭʘʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ ʚʫʣʠʯʥʠʭ ʥʘʩʘʜʞʝʥʴ 

[4, ʩ. 84]. ɺ ʫʢʨʘʾʥʩʴʢʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʦʟʝʣʝʥʝʥʥʷ ʩʪʠʢʘʻʪʴʩʷ ʟ ʨʷʜʦʤ ʧʨʘʢʪʠʯʥʠʭ ʚʠʢʣʠʢʽʚ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ï 

ʚʽʜʩʫʪʥʽʩʪʴ ʫʩʪʘʣʝʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ, ʱʦ ʨʝʛʫʣʶʻ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʪʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʥʝʜʦʩʪʘʪʥʷ ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʟʘʤʦʚʥʠʢʽʚ 

ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʧʨʦʻʢʪʫʚʘʣʴʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʤʦʥʪʘʞʫ ʡ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʞʠʚʠʭ ʩʪʽʥ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʬʘʩʘʜʥʠʤʠ ʨʽʰʝʥʥʷʤʠ. 

ʈʘʟʦʤ ʽʟ ʪʠʤ ʚ ʫʤʦʚʘʭ ʚʽʜʥʦʚʣʝʥʥʷ ʮʽ ʚʠʪʨʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʤʧʝʥʩʦʚʘʥʽ ʟʘ 

ʨʘʭʫʥʦʢ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʛʨʘʤ ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʝʣʝʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʟʦʙʦʚ'ʷʟʘʥʴ ʋʢʨʘʾʥʠ [2, ʩ. 112]. 

ʉʪʨʘʪʝʛʽʯʥʝ ʧʣʘʥʫʚʘʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʤʽʩʪ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʭʽʜ ʚʽʜ ʪʦʯʢʦʚʠʭ 

ʨʽʰʝʥʴ ʜʦ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʫ ʷʢʦʤʫ ʚʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ ʻ ʯʘʩʪʠʥʦʶ 

ʰʠʨʰʦʾ ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʢʦʥʮʝʧʮʽʾ. ɼʦʢʫʤʝʥʪʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʨʘʜʠ ʟ ʚʽʜʥʦʚʣʝʥʥʷ 

ʋʢʨʘʾʥʠ ʚʠʟʥʘʯʘʶʪʴ ʜʝʢʘʨʙʦʥʽʟʘʮʽʶ ʙʫʜʽʚʝʣʴ ʪʘ ʨʦʟʚʠʪʦʢ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʥʘʧʨʷʤʘʤʠ, ʘ ʝʢʦʣʦʛʽʟʘʮʽʶ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï 

ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʮʴʦʛʦ ʧʨʦʮʝʩʫ [2, ʩ. 98]. ʎʝ ʩʪʚʦʨʶʻ ʥʦʨʤʘʪʠʚʥʝ ʧʽʜˇʨʫʥʪʷ 

ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʥʷ ʷʢ ʩʪʘʥʜʘʨʪʥʦʾ ʧʨʘʢʪʠʢʠ ʧʨʠ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʥʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ ʙʫʜʽʚʝʣʴʥʦʛʦ ʮʠʢʣʫ ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ 

ʪʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʬʘʩʘʜʽʚ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʝʢʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʜʦʩʪʘʪʥʴʦʶ ʤʽʨʦʶ. ɹʽʣʴʰʽʩʪʴ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ, ʟʙʫʜʦʚʘʥʠʭ ʫ ʨʘʜʷʥʩʴʢʠʡ 

ʧʝʨʽʦʜ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪ, ʤʘʶʪʴ 

ʟʘʩʪʘʨʽʣʽ ʬʘʩʘʜʥʽ ʨʽʰʝʥʥʷ ʙʝʟ ʙʫʜʴ-ʷʢʠʭ ʝʣʝʤʝʥʪʽʚ ʦʟʝʣʝʥʝʥʥʷ. ʇʦʚʦʻʥʥʘ 

ʚʽʜʙʫʜʦʚʘ ʜʘʻ ʫʥʽʢʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠʪʠ ʮʶ ʩʠʪʫʘʮʽʶ ï ʟʘʤʽʥʠʪʠ ʘʙʦ 

ʨʝʢʦʥʩʪʨʫʶʚʘʪʠ ʪʘʢʽ ʙʫʜʽʚʣʽ ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʩʠʩʪʝʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʦʟʝʣʝʥʝʥʥʷ [5, ʩ. 381]. ɺʘʨʪʦ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ ʻ 

ʜʦʩʪʫʧʥʠʤ ʨʽʰʝʥʥʷʤ ʥʝ ʣʠʰʝ ʜʣʷ ʥʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʘʣʝ ʡ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʽʩʥʫʶʯʠʭ ʙʫʜʽʚʝʣʴ. ʅʘʚʽʪʴ ʧʨʦʩʪʘ ʫʩʪʘʥʦʚʢʘ ʥʘʧʨʘʚʣʷʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʣʷ 

ʚʠʪʢʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʬʘʩʘʜʽ ʥʝ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ, ʘʣʝ ʚʞʝ ʜʘʻ 

ʚʽʜʯʫʪʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʪʘ ʝʩʪʝʪʠʯʥʠʡ ʝʬʝʢʪ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʥʝʚʝʣʠʢʠʭ 

ʤʽʩʪ ʽ ʨʘʡʦʥʥʠʭ ʮʝʥʪʨʽʚ, ʜʝ ʙʶʜʞʝʪ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʻ ʦʙʤʝʞʝʥʠʤ, ʘʣʝ ʧʦʪʨʝʙʘ ʫ 

ʧʦʢʨʘʱʝʥʥʽ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʥʝ ʤʝʥʰʦʶ, ʥʽʞ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ [2, ʩ. 134]. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʧʠʪʘʥʥʷ ʧʽʜʙʦʨʫ ʨʦʩʣʠʥ ʜʣʷ ʩʠʩʪʝʤ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʥʷ ʚ ʫʤʦʚʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ ʮʝʥʪʨʘʣʴʥʦʾ 

ʋʢʨʘʾʥʠ. ʊʘʢʽ ʨʦʩʣʠʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʦʨʦʟʦʩʪʽʡʢʠʤʠ, ʧʦʩʫʭʦʩʪʽʡʢʠʤʠ ʪʘ 
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ʥʝʚʠʙʘʛʣʠʚʠʤʠ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʭ ʚʠʜʽʚ ï ʜʽʚʦʯʠʡ 

ʚʠʥʦʛʨʘʜ, ʞʠʤʦʣʦʩʪʴ ʧʣʝʪʠʩʪʘ, ʢʣʝʤʘʪʠʩ ʪʘ ʜʝʷʢʽ ʚʠʜʠ ʧʣʶʱʘ. ʇʨʘʚʠʣʴʥʠʡ ʧʽʜʙʽʨ 

ʨʦʩʣʠʥʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʻ ʟʘʧʦʨʫʢʦʶ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʩʽʻʾ ʩʠʩʪʝʤʠ 

ʦʟʝʣʝʥʝʥʥʷ ʙʝʟ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʜʦʛʣʷʜ [3, ʩ. 307]. 

Висновки. ɺʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʘʨʭʽʪʝʢʪʫʨʥʦ-

ʤʽʩʪʦʙʫʜʽʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ ʧʦʻʜʥʫʻ ʝʢʦʣʦʛʽʯʥʽ, ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʪʘ 

ʝʩʪʝʪʠʯʥʽ ʬʫʥʢʮʽʾ. ɺ ʫʤʦʚʘʭ ʧʦʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʋʢʨʘʾʥʠ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʻ ʦʩʦʙʣʠʚʦ ʜʦʮʽʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʟʨʫʡʥʦʚʘʥʠʭ ʤʽʩʴʢʠʭ ʢʚʘʨʪʘʣʽʚ 

ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʜʨʘʟʫ ʧʨʦʻʢʪʫʚʘʪʠ ʧʨʦʩʪʽʨ ʟʘ ʩʪʘʥʜʘʨʪʘʤʠ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʥʝʦʙʭʽʜʥʽ: ʨʦʟʨʦʙʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ, ʧʽʜʛʦʪʦʚʢʘ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʙʽʦʬʽʣʴʥʦʛʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʟʘʣʫʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʚ ʨʘʤʢʘʭ ʟʝʣʝʥʦʾ 

ʚʽʜʙʫʜʦʚʠ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʘʜʘʧʪʘʮʽʶ ʩʚʽʪʦʚʦʛʦ 

ʜʦʩʚʽʜʫ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʪʠʧʦʚʠʭ 

ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʤʘʩʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʦʟʝʣʝʥʝʥʥʷ ʫ ʧʨʘʢʪʠʢʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʩʧʨʠʷʪʠʤʝ ʥʝ ʣʠʰʝ ʧʦʢʨʘʱʝʥʥʶ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʪ, ʘʣʝ ʡ ʬʦʨʤʫʚʘʥʥʶ ʥʦʚʦʾ ʢʫʣʴʪʫʨʠ ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʛʘʨʤʦʥʽʡʥʝ ʧʦʻʜʥʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʟ ʧʨʠʨʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʉʘʤʝ ʪʦʤʫ ʜʘʥʘ ʪʝʤʘ ʻ ʦʩʦʙʠʩʪʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ 

ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʮʠʚʽʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ ï ʚʽʜ ʷʢʦʩʪʽ ʾʭʥʽʭ ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ 

ʟʘʣʝʞʘʪʠʤʝ ʚʠʛʣʷʜ ʽ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪ ʫ ʥʘʩʪʫʧʥʽ ʜʝʩʷʪʠʣʽʪʪʷ. 
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РОЗВИТОК ПРИНЦИПІВ МІСТОБУДУВАННЯ ТА ЇХ ВПЛИВ НА 

ФОРМУВАННЯ СУЧАСНОГО МІСЬКОГО СЕРЕДОВИЩА 

ʗʨʝʤʘ ʋ. ɺ., ʩʪʫʜʝʥʪʢʘ, 

ɻʨʠʛʦʨʯʫʢ ɻ. ɺ., ʘʩʠʩʪʝʥʪ  

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʢʦʤʬʦʨʪʥʠʭ ʤʽʩʴʢʠʭ ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʦʪʨʝʙʠ ʥʘʩʝʣʝʥʥʷ. ʋ 2022 ʨ. 

ʯʘʩʪʢʘ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʝʨʝʚʠʱʠʣʘ 56%, ʘ ʜʦ 2050 ʨ. ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʾʾ 

ʟʨʦʩʪʘʥʥʷ ʜʦ 68% [1]. ɿʨʦʩʪʘʥʥʷ ʪʝʤʧʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʟʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʚ ʘʥʘʣʽʟʽ 

ʽʩʪʦʨʠʯʥʠʭ ʪʘ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʤʽʩʪ. ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʤʽʩʪʦʙʫʜʽʚʥʠʭ ʽʜʝʡ ʪʘ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʩʫʯʘʩʥʦʛʦ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

Основна частина. ʇʦʯʘʪʢʠ ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ 

ʤʦʞʥʘ ʧʨʦʩʪʝʞʠʪʠ ʱʝ ʚ ʥʘʡʜʘʚʥʽʰʽ ʧʝʨʽʦʜʠ ʽʩʪʦʨʽʾ ʣʶʜʩʪʚʘ. ɺʦʥʠ ʚʠʥʠʢʘʣʠ ʚ 

ʧʨʦʮʝʩʽ ʧʝʨʝʭʦʜʫ ʣʶʜʩʪʚʘ ʚʽʜ ʤʠʩʣʠʚʩʴʢʦ-ʟʙʠʨʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʜʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ. ʇʝʨʚʠʥʥʽ ʧʦʩʝʣʝʥʥʷ ʬʦʨʤʫʚʘʣʠʩʷ ʥʘʚʢʦʣʦ ʜʞʝʨʝʣ ʚʦʜʠ, ʥʝʦʙʭʽʜʥʠʭ 

ʜʣʷ ʟʨʦʰʝʥʥʷ.  

ʈʘʥʥʽʡ ʝʪʘʧ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʫʢʨʽʧʣʝʥʠʭ 

ʧʦʩʝʣʝʥʴ - ʬʦʨʪʽʚ-ʛʦʨʦʜʠʱ. ʆʨʛʘʥʽʟʘʮʽʷ ʾʭ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʚʠʟʥʘʯʘʣʘʩʷ 

ʧʦʪʨʝʙʘʤʠ ʙʝʟʧʝʢʠ, ʟʙʝʨʽʛʘʥʥʷ ʨʝʩʫʨʩʽʚ ʽ ʨʝʤʽʩʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʦʩʝʣʝʥʥʷ ʥʘ ʧʘʛʦʨʙʘʭ ʧʦʩʪʫʧʦʚʦ ʟʘʤʽʥʠʣʠʩʷ ʤʽʩʪʘʤʠ. ɸʥʪʠʯʥʝ 

ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ ʩʬʦʨʤʫʚʘʣʦ ʧʨʠʥʮʠʧʠ ʨʝʛʫʣʷʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʛʨʦʤʘʜʩʴʢʠʭ ʧʨʦʩʪʦʨʽʚ. ʇʨʷʤʽ ʚʫʣʠʮʽ ʧʝʨʝʪʠʥʘʣʠʩʷ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ, ʘ ʜʣʷ 

ʭʨʘʤʽʚ  ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʟʘʣʽʚ ʚʽʜʚʦʜʠʣʠʩʴ ʦʢʨʝʤʽ ʜʽʣʷʥʢʠ. ʎʝʥʪʨʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ 

ʤʽʩʪʘ ʙʫʣʘ ʘʛʦʨʘ  - ʧʣʦʱʘ, ʥʘʚʢʦʣʦ ʷʢʦʾ ʛʨʫʧʫʚʘʣʠʩʷ ʢʣʶʯʦʚʽ ʙʫʜʽʚʣʽ. ʆʢʨʝʤʦ 

ʚʽʜʚʦʜʠʣʠʩʷ ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʪʝʘʪʨʽʚ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʚʠʜʦʚʠʱ. ɸʨʭʽʪʝʢʪʦʨ ɻʽʧʧʦʜʘʤ 

ʄʽʣʝʪʩʴʢʠʡ ʟʘʧʨʦʧʦʥʫʚʘʚ ʧʣʘʥʫʚʘʥʥʷ ʤʽʩʪʘ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʦʤʽʨʥʦʾ ʧʨʷʤʦʢʫʪʥʦʾ 

ʩʽʪʢʠ ʚʫʣʠʮʴ, ʟ ʦʜʥʘʢʦʚʠʤʠ ʦʙʨʠʩʘʤʠ ʢʚʘʨʪʘʣʽʚ. ɿʘ ʮʽʻʶ ʩʠʩʪʝʤʦʶ ʙʫʣʦ 

ʩʧʣʘʥʦʚʘʥʦ ʨʘʡʦʥ ɸʬʽʥ - ʤʽʩʪʦ-ʛʘʚʘʥʴ ʇʽʨʝʡ, ʪʘ ʧʝʨʝʧʣʘʥʦʚʘʥʦ ʤʽʩʪʦ ʄʽʣʝʪ ʫ 494 

ʨ. ʜʦ ʥ.ʝ.  

ɿʛʦʜʦʤ ʮʶ ʩʠʩʪʝʤʫ ʧʝʨʝʡʥʷʣʠ ʽ ʚʜʦʩʢʦʥʘʣʠʣʠ ʨʠʤʣʷʥʠ, ʷʢʽ ʨʦʟʛʣʷʜʘʣʠ 

ʤʽʩʪʦ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʮʠʚʽʣʽʟʘʮʽʾ. ʈʠʤʩʴʢʽ ʤʽʩʪʘ ʧʝʨʝʚʘʞʥʦ ʚʽʜʟʥʘʯʘʣʠʩʷ ʙʽʣʴʰʠʤ 

ʤʘʩʰʪʘʙʦʤ, ʥʽʞ ʛʨʝʮʴʢʽ. ʄʽʩʪʘ ʧʦʯʘʣʠ ʧʣʘʥʫʚʘʪʠ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʛʨʦʤʘʜʩʴʢʠʭ ʧʨʦʩʪʦʨʽʚ ʪʘ ʧʨʠʥʮʠʧʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. ɺʦʜʥʦʯʘʩ ʞʦʨʩʪʢʘ 

ʧʣʘʥʫʚʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʤʘʣʘ ʦʙʤʝʞʝʥʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʟʤʽʥ ʽ ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ. 

ʇʽʩʣʷ ʝʢʦʥʦʤʽʯʥʦʾ ʢʨʠʟʠ ʨʘʥʥʴʦʛʦ ʩʝʨʝʜʥʴʦʚʽʯʯʷ ʤʽʩʪʘ ʧʦʯʘʣʠ 

ʚʽʜʙʫʜʦʚʫʚʘʪʠʩʷ, ʘ ʮʝʨʢʚʠ ʩʪʘʚʘʣʠ ʚʘʞʣʠʚʠʤʠ ʦʩʝʨʝʜʢʘʤʠ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɿôʷʚʠʣʘʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʨʽʟʥʠʭ ʟʘ 

ʨʦʟʤʽʨʦʤ, ʩʧʦʩʦʙʦʤ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʽʚʥʝʤ ʩʧʝʮʽʘʣʽʟʘʮʽʾ. ɹʽʣʴʰʽʩʪʴ ʤʽʩʪ, ʱʦ 
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ʧʝʨʝʞʠʣʠ ʧʽʟʥʴʦʨʠʤʩʴʢʠʡ ʧʝʨʽʦʜ, ʟʙʝʨʝʛʣʠ ʨʝʛʫʣʷʨʥʫ ʩʪʨʫʢʪʫʨʫ ʧʨʷʤʦʢʫʪʥʠʭ ʯʠ 

ʥʘʧʽʚʧʨʷʤʦʢʫʪʥʠʭ ʢʚʘʨʪʘʣʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʧʽʜ ʯʘʩ ʩʝʨʝʜʥʴʦʚʽʯʯʷ, ʱʦ ʟʫʤʦʚʠʣʦ 

ʘʢʪʠʚʥʫ ʨʦʟʙʫʜʦʚʫ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ. ʏʝʨʝʟ ʧʦʩʪʽʡʥʽ ʥʘʧʘʜʠ ʤʽʩʪʘ ʧʦʯʘʣʠ 

ʫʢʨʽʧʣʶʚʘʪʠ ʦʙʦʨʦʥʥʠʤʠ ʤʫʨʘʤʠ. ɿʽ ʟʤʝʥʰʝʥʥʷʤ ʚʽʡʩʴʢʦʚʦʾ ʥʝʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ 

ʧʦʩʪʫʧʦʚʦ ʨʦʟʩʝʣʷʣʦʩʷ ʟʘ ʤʝʞʽ ʤʽʩʪ-ʬʦʨʪʝʮʴ. ʉʝʨʝʜʥʴʦʚʽʯʥʝ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʱʽʣʴʥʽʩʪʶ ʟʘʙʫʜʦʚʠ ʪʘ ʥʠʟʴʢʦʶ ʧʣʘʥʫʚʘʣʴʥʦʶ ʛʥʫʯʢʽʩʪʶ. ʏʝʨʝʟ 

ʧʨʽʦʨʠʪʝʪ ʦʙʦʨʦʥʥʠʭ ʬʫʥʢʮʽʡ, ʚʦʥʦ ʩʧʨʠʷʣʦ ʨʦʟʚʠʪʢʫ ʣʦʢʘʣʴʥʠʭ ʮʝʥʪʨʽʚ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʞʠʪʪʷ ʪʘ ʟʙʝʨʝʞʝʥʥʶ ʽʩʪʦʨʠʯʥʦʾ ʧʣʘʥʫʚʘʣʴʥʦʾ ʩʧʘʜʢʦʚʦʩʪʽ 

ʘʥʪʠʯʥʦʛʦ ʩʚʽʪʫ. 

ʈʝʥʝʩʘʥʩʥʽ ʤʦʜʝʣʽ çʽʜʝʘʣʴʥʦʛʦ ʤʽʩʪʘè ʧʦʻʜʥʫʚʘʣʠ ʛʝʦʤʝʪʨʠʯʥʫ 

ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʧʨʦʩʪʦʨʫ, ʦʙʦʨʦʥʥʽ ʬʫʥʢʮʽʾ ʪʘ ʩʦʮʽʘʣʴʥʫ ʦʨʛʘʥʽʟʘʮʽʶ, ʦʜʥʘʢ 

ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʟʘʣʠʰʠʣʠʩʷ ʥʝʨʝʘʣʽʟʦʚʘʥʠʤʠ. ʅʘʡʙʽʣʴʰ ʟʘʚʝʨʰʝʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ 

ʇʘʣʴʤʘʥʦʚʘ - ʤʩ̔ʪʦ, ʩʧʨʦʻʢʪʦʚʘʥʝ ʫ ʬʦʨʤʽ ʜʝʚôʷʪʠʢʫʪʥʦʾ ʟʽʨʢʠ ʟ ʛʝʦʤʝʪʨʠʯʥʦ 

ʚʠʚʽʨʝʥʦʶ ʤʝʨʝʞʝʶ ʚʫʣʠʮʴ, ʱʦ ʩʭʦʜʠʣʠʩʷ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʧʣʦʱʽ. ʊʘʢʘ 

ʧʣʘʥʫʚʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʝʬʝʢʪʠʚʥʽ ʦʙʦʨʦʥʥʽ ʬʫʥʢʮʽʾ ʟʘʚʜʷʢʠ 

ʨʘʜʽʘʣʴʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʩʪʦʨʫ ʪʘ ʰʠʨʦʢʠʤ ʟʦʥʘʤ ʦʛʣʷʜʫ. 

ʋ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ XIX ʩʪ. ʥʝʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʞʠʪʪʷ ʚ ʘʥʛʣʽʡʩʴʢʠʭ ʤʽʩʪʘʭ 

ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʥʘ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʫ ʧʨʦʙʣʝʤʫ ʪʘ ʧʦʪʨʝʙʫʚʘʣʠ ʩʠʩʪʝʤʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ. ʉʝʨʝʜ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʣʘ ʢʦʥʮʝʧʮʽʷ ɽʙʝʥʽʟʝʨʘ 

ɻʦʚʘʨʜʘ ð ʤʽʩʪʘ-ʩʘʜʫ. ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʣʘ ʦʙʤʝʞʝʥʫ ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʧʦʻʜʥʘʥʥʷ ʤʽʩʴʢʦʛʦ ʞʠʪʪʷ ʟ ʧʨʠʨʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʜʝ ʞʠʪʣʦʚʘ ʟʘʙʫʜʦʚʘ 

ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʷ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʟʝʣʝʥʠʭ ʟʦʥ, ʘ ʚʠʨʦʙʥʠʯʽ ʬʫʥʢʮʽʾ 

ʚʠʥʝʩʝʥʽ ʥʘ ʦʢʦʣʠʮʽ. ʅʘʚʢʦʣʦ ʤʽʩʪʘ ʧʝʨʝʜʙʘʯʘʣʘʩʷ ʧʦʷʩʥʘ ʟʦʥʘ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ, 

ʷʢʽ ʧʽʜʣʷʛʘʣʠ ʟʘʙʦʨʦʥʽ ʟʘʙʫʜʦʚʠ. ʋ ʨʘʟʽ ʜʦʩʷʛʥʝʥʥʷ ʤʽʩʪʦʤ ʛʨʘʥʠʯʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʦʩʝʣʝʥʴ. ɯʜʝʾ ʤʽʩʪʘ-ʩʘʜʫ ʙʫʣʠ ʯʘʩʪʢʦʚʦ 

ʨʝʘʣʽʟʦʚʘʥʽ ʫ ʃʝʪʯʫʦʨʪʽ (1903 ʨ.) ʪʘ ɺʝʣʚʽʥʽ (1920 ʨ.), ʷʢʽ ʩʴʦʛʦʜʥʽ ʻ ʚʘʞʣʠʚʠʤʠ 

ʟʨʘʟʢʘʤʠ ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʩʧʘʜʱʠʥʠ. 

ʋ ʍʍ ʩʪʦʣʽʪʪʽ ʧʨʦʚʽʜʥʦʶ ʢʦʥʮʝʧʮʽʻʶ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ ʩʪʘʣʘ ʽʜʝʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʤʽʩʪʘ ʃʝ ʂʦʨʙʶʟʴʻ, ʱʦ ʚʽʜʦʙʨʘʞʘʣʘ ʜʫʭ ʤʦʜʝʨʥʽʟʤʫ ʪʘ ʚʽʜʤʦʚʫ 

ʚʽʜ ʢʣʘʩʠʯʥʦʾ ʩʧʘʜʱʠʥʠ ʧʦʧʝʨʝʜʥʽʭ ʝʧʦʭ. ɺ ʦʩʥʦʚʽ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʣʝʞʘʣʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʦʢ ʚʝʨʪʠʢʘʣʴʥʦʾ ʟʘʙʫʜʦʚʠ. ʎʝ 

ʜʦʟʚʦʣʷʣʦ ʟʚʽʣʴʥʷʪʠ ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʧʘʨʢʽʚ, ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʪʘ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʦʥ.  

ɿ 1920-ʭ ʨʦʢʽʚ ʩʬʦʨʤʫʚʘʚʩʷ ʥʘʧʨʷʤ ʬʫʥʢʮʽʦʥʘʣʽʟʤʫ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʦʥʫʚʘʥʥʷ ʤʽʩʪʘ, ʱʦ ʥʝʨʽʜʢʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʩʦʮʽʘʣʴʥʦʾ ʩʝʛʨʝʛʘʮʽʾ 

ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ ʚʽʜʦʢʨʝʤʣʝʥʦʩʪʽ ʨʘʡʦʥʽʚ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʮʠʭ ʽʜʝʡ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ 

ʧʽʩʣʷ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʧʽʜ ʯʘʩ ʚʽʜʙʫʜʦʚʠ ʤʽʩʪ  ʽ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʟʦʢʨʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʦʤʽʮʥʦʛʦ ʙʝʪʦʥʫ. 

ʋ 1933 ʨʦʮʽ ʥʘ IV ʄʽʞʥʘʨʦʜʥʦʤʫ ʢʦʥʛʨʝʩʽ ʩʫʯʘʩʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʙʫʣʘ 

ʫʭʚʘʣʝʥʘ çɸʬʽʥʩʴʢʘ ʭʘʨʪʽʷè, ʷʢʘ ʟʘʢʨʽʧʠʣʘ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʤʦʜʝʨʥʽʩʪʩʴʢʦʛʦ 

ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ. ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʣʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʦʥʫʚʘʥʥʷ ʤʽʩʪʘ ʥʘ ʞʠʪʣʦʚʽ, 

ʧʨʦʤʠʩʣʦʚʽ, ʨʝʢʨʝʘʮʽʡʥʽ ʪʘ ʪʨʘʥʩʧʦʨʪʥʽ ʪʝʨʠʪʦʨʽʾ, ʘ ʪʘʢʦʞ ʧʝʨʝʚʘʛʫ 

ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʦʾ ʟʘʙʫʜʦʚʠ ʷʢ ʦʩʥʦʚʥʦʛʦ ʪʠʧʫ ʞʠʪʣʘ. ʊʘʢʠʡ ʧʽʜʭʽʜ ˇʨʫʥʪʫʚʘʚʩʷ ʥʘ 
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ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʨʘʮʽʦʥʘʣʴʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʩʪʦʨʫ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ɺʦʜʥʦʯʘʩ ʧʨʘʢʪʠʢʘ ʤʦʜʝʨʥʽʩʪʩʴʢʦʛʦ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ ʚʠʷʚʠʣʘ ʥʠʟʢʫ 

ʦʙʤʝʞʝʥʴ: ʞʦʨʩʪʢʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʦʥʫʚʘʥʥʷ ʟʥʠʞʫʚʘʣʦ ʛʥʫʯʢʽʩʪʴ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʥʝ ʚʽʜʧʦʚʽʜʘʣʦ ʟʤʽʥʝʥʠʤ ʫʤʦʚʘʤ ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʚʪʨʘʪʠ ʟʤʽʰʘʥʠʭ ʤʽʩʴʢʠʭ ʬʫʥʢʮʽʡ ʽ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʤʽʩʴʢʦʛʦ 

ʞʠʪʪʷ. 

ʗʢ ʨʝʘʢʮʽʷ ʥʘ ʮʽ ʧʨʦʙʣʝʤʠ ʫ 1990-ʭ ʨʦʢʘʭ ʫ ʉʐɸ ʩʬʦʨʤʫʚʘʚʩʷ ʥʦʚʠʡ 

ʫʨʙʘʥʽʟʤ. ɺʽʥ ʧʨʦʛʦʣʦʰʫʻ ʦʨʽʻʥʪʘʮʽʶ ʥʘ ʧʽʰʦʭʽʜʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʟʤʽʰʘʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʡ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʩʪʘʣʠ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, 

ʱʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ, ʷʢʽʩʥʽ ʛʨʦʤʘʜʩʴʢʽ ʧʨʦʩʪʦʨʠ ʪʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʥʦʚʣʝʥʥʷ ʡ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʉʫʯʘʩʥʘ ʫʨʙʘʥʽʩʪʠʢʘ ʜʦʩʣʽʜʞʫʻ ʛʥʫʯʢʽ ʧʽʜʭʦʜʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʽʩʴʢʠʭ 

ʩʝʨʝʜʦʚʠʱ. ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʩʫʯʘʩʥʦʾ ʫʨʙʘʥʽʩʪʠʢʠ ʻ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ, 

ʜʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʽʥʢʣʶʟʠʚʥʽʩʪʴ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

Висновок. ɸʥʘʣʽʟ ʝʚʦʣʶʮʽʾ ʤʽʩʪʦʙʫʜʽʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʜʝʤʦʥʩʪʨʫʻ ʧʝʨʝʭʽʜ 

ʚʽʜ ʦʙʦʨʦʥʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʦʙʤʝʞʝʥʠʭ ʧʦʩʝʣʝʥʴ ʜʦ ʤʦʜʝʣʝʡ ʩʪʘʣʦʛʦ, 

ʟʤʽʰʘʥʦʛʦ ʪʘ ʽʥʢʣʶʟʠʚʥʦʛʦ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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УДК 721 

 

ЕСТЕТИКА ТА ЕНЕРГОЕФЕКТИВНІСТЬ ІНТЕЛЕКТУАЛЬНИХ 
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ɻʨʠʛʦʨʯʫʢ ɻ. ɺ., ʘʩʠʩʪʝʥʪ, ʇʦʧʦʚʘ ɭ. ʉ., ʩʪʫʜʝʥʪʢʘ 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ɿʨʦʩʪʘʥʥʷ ʚʠʤʦʛ ʜʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʽ ʷʢʦʩʪʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʘʜʘʧʪʠʚʥʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʩʠʩʪʝʤ. 

ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʤʽʥʶʶʪʴ ʧʘʨʘʤʝʪʨʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʢʦʤʬʦʨʪ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʊʨʘʜʠʮʽʡʥʽ ʬʘʩʘʜʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʟʤʽʥʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʙʫʜʽʚʣʷʤʠ: ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʦʩʚʽʪʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ.  

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦ ʾ ʘʨʭʽʪʝʢʪʫʨʠ ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʬʘʩʘʜʽʚ, ʟʜʘʪʥʠʭ ʜʠʥʘʤʽʯʥʦ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ.  

ɸʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʘʥʘʣʽʟ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ 

ʢʣʽʤʘʪʦʤ, ʤʦʨʬʦʣʦʛʽʻʶ ʙʫʜʽʚʣʽ ʪʘ ʪʠʧʦʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʬʘʩʘʜʫ. ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʚʦʭ ʛʨʦʤʘʜʩʴʢʠʭ ʙʫʜʽʚʝʣʴ ʽʟ 

ʨʽʟʥʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʤʦʨʬʦʣʦʛʽʻʶ ʪʘ ʧʨʠʥʮʠʧʘʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʬʘʩʘʜʽʚ. 

Основна частина. ʌʘʩʘʜ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʢʣʘʜʦʚʠʭ ʙʫʜʽʚʣʽ. ɺʽʥ 

ʬʦʨʤʫʻ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʩʧʦʨʫʜʠ, ʚʠʢʦʥʫʻ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ ʪʘ ʚʠʟʥʘʯʘʻ 

ʧʨʦʩʪʦʨʦʚʝ ʡ ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ ʩʝʨʝʜʦʚʠʱʘ ʣʶʜʠʥʦʶ. 

ʊʨʘʜʠʮʽʡʥʽ ʬʘʩʘʜʥʽ ʩʠʩʪʝʤʠ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʥʫʶʪʴ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ, 

ʧʦʩʪʽʡʥʦ ʧʽʜʜʘʶʪʴʩʷ ʟʤʽʥʘʤ ʪʝʤʧʝʨʘʪʫʨʠ, ʦʩʚʽʪʣʝʥʥʷ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʚʽʪʨʦʚʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʜʠʮʽʡʥʠʭ ʬʘʩʘʜʽʚ ʥʝ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʜʘʧʪʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ ʜʦ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ. 

ʅʘʪʦʤʽʩʪʴ ʢʣʽʤʘʪʠʯʥʦ ʘʜʘʧʪʠʚʥʽ ʬʘʩʘʜʥʽ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦ ʨʝʘʛʫʶʪʴ ʥʘ 

ʢʣʽʤʘʪʠʯʥʽ ʚʧʣʠʚʠ ʪʘ ʟʤʽʥʶʶʪʴ ʩʚʦʾ ʧʘʨʘʤʝʪʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚ ʜʦʚʢʽʣʣʷ ʽ 

ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɸʜʘʧʪʠʚʥʽ ʬʘʩʘʜʠ ï ʮʝ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʜʘʪʥʽ ʘʚʪʦʤʘʪʠʯʥʦ ʘʙʦ 

ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥ ̔ʫʤʦʚʠ ʚʩʝʨʝʜʠʥʽ ʙʫʜʽʚʣʽ. 

ɯʜʝʷ ʘʜʘʧʪʠʚʥʠʭ ʬʘʩʘʜʽʚ ʥʝ ʻ ʥʦʚʦʶ. ʇʨʦʪʷʛʦʤ ʩʪʦʣʽʪʴ ʘʨʭʽʪʝʢʪʫʨʥʽ ʨʽʰʝʥʥʷ 

ʬʦʨʤʫʚʘʣʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʤʽʩʮʝʚʦʩʪʽ. ʋ ʥʘʨʦʜʥʽʡ ʪʘ 

ʙʽʦʢʣʽʤʘʪʠʯʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʧʨʠʨʦʜʥʝ ʦʩʚʽʪʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʷ, ʩʦʥʷʯʥʘ ʽʥʩʦʣʷʮʽʷ ʪʘ 

ʢʣʽʤʘʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʝʟ ʟʥʘʯʥʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ. 

ʇʦʥʷʪʪʷ çʘʜʘʧʪʠʚʥʠʡ ʬʘʩʘʜè ʦʙôʻʜʥʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʘʩʘʜʥʠʭ ʩʠʩʪʝʤ, 

ʟʦʢʨʝʤʘ ʘʢʪʠʚʥʽ, ʜʠʥʘʤʽʯʥʽ, ʽʥʪʝʨʘʢʪʠʚʥʽ, ʢʽʥʝʪʠʯʥʽ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ, ʯʫʪʣʠʚʽ ʪʘ 
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ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʦʙʦʣʦʥʢʠ, ʩʧʨʦʤʦʞʥʽ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ ʚʽʜʧʦʚʽʜʴ 

ʥʘ ʚʧʣʠʚʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʙʫʜʽʚʝʣʴ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʽʟ 

ʟʨʦʩʪʘʥʥʷʤ ʚʠʤʦʛ ʜʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ 

ʪʘ ʢʦʤʬʦʨʪʫ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʂʣʽʤʘʪʠʯʥʦ ʘʜʘʧʪʠʚʥʽ ʬʘʩʘʜʥʽ ʩʠʩʪʝʤʠ 

(CABS) ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʦʜʠʥ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ 

ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟʽ 

ʟʚʠʯʘʡʥʠʤʠ ʬʘʩʘʜʘʤʠ, CABS ʧʨʦʧʦʥʫʻ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʝʢʦʥʦʤʽʾ 

ʝʥʝʨʛʽʾ, ʘ ʪʘʢʦʞ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʠʤʽʱʝʥʥʽ. 

ʇʦʻʜʥʫʶʯʠ ʘʢʪʠʚʥʽ ʪʘ ʧʘʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, CABS ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʥʫʯʢʽʩʪʴ ʽ 

ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʦʾ ʦʙʦʣʦʥʢʠ [2]. 

ʇʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʚʨʘʭʫʚʘʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʪʘ 

ʫʨʙʘʥʽʩʪʠʯʥʠʭ ʧʦʪʨʝʙ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʜʘʣʠʭ ʨʽʰʝʥʴ ʩʪʘʣʠ ʘʜʘʧʪʠʚʥʽ ʬʘʩʘʜʠ 

ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʽʥʪʝʛʨʘʮʽʾ ʟ 

ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʙʫʜʽʚʣʽ. ɯʥʥʦʚʘʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʨʠʷʶʪʴ 

ʟʤʝʥʰʝʥʥʶ ʝʥʝʨʛʦʚʠʪʨʘʪ, ʟʥʠʞʝʥʥʶ ʚʘʛʠ ʙʫʜʽʚʝʣʴ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʾʭʥʴʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. ɯʥʪʝʛʨʘʮʽʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʶʻ ʛʥʫʯʢʝ ʘʨʭʽʪʝʢʪʫʨʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʟʜʘʪʥʝ ʜʦ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʤʽʥʠ [1]. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʬʘʩʘʜ ʫ ʩʫʯʘʩʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʚʠʢʦʥʫʻ ʥʝ ʣʠʰʝ ʬʫʥʢʮʽʶ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʾ ʦʙʦʣʦʥʢʠ, ʘ ʡ ʬʦʨʤʫʻ ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʦʙʨʘʟ ʙʫʜʽʚʣʽ. ʌʘʩʘʜʠ Al 

Bahar Towers (2012 ʨ.) ʪʘ Museu do Amanh« (2015 ʨ.) ʜʝʤʦʥʩʪʨʫʶʪʴ ʨʽʟʥʽ ʧʽʜʭʦʜʠ 

ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʬʘʩʘʜʥʠʭ ʩʠʩʪʝʤ ʫ ʩʫʯʘʩʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ. 

ʌʘʩʘʜ ʚʝʞ Al Bahar Towers (ʈʠʩ.1) ʚ ɸʙʫ-ɼʘʙʽ (ʆɸɽ) ʟʤʽʥʶʻ ʩʚʦʶ 

ʢʦʥʬʽʛʫʨʘʮʽʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʙôʻʢʪ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʟʦʥʽ ʘʨʠʜʥʦʛʦ ʢʣʽʤʘʪʫ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ, 

ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʚʽʜ 27,9 Áʉ ʜʦ 45 Áʉ. 

ɼʦʜʘʪʢʦʚʦ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʫʤʦʚʠ ʙʫʜʽʚʣʽ ʚʧʣʠʚʘʶʪʴ ʩʦʣʦʥʝ ʤʦʨʩʴʢʝ ʧʦʚʽʪʨʷ, 

ʽʥʪʝʥʩʠʚʥʽ ʪʝʧʣʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʘ ʟʘʧʠʣʝʥʽʩʪʴ [5]. ʉʫʢʫʧʥʽʩʪʴ ʮʠʭ 

ʬʘʢʪʦʨʽʚ ʚʠʟʥʘʯʘʻ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʬʘʩʘʜʥʦʾ ʩʠʩʪʝʤʠ. 

ʂʽʥʝʪʠʯʥʘ ʬʘʩʘʜʥʘ ʩʠʩʪʝʤʘ Al Bahar Towers ʷʚʣʷʻ ʩʦʙʦʶ ʧʘʨʘʤʝʪʨʠʯʥʫ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʤʘʰʨʘʙʽʾ. ʄʘʰʨʘʙʽʷ ï ʪʨʘʜʠʮʽʡʥʠʡ ʝʣʝʤʝʥʪ ʘʨʘʙʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʟʴʙʣʝʥʠʭ ʜʝʨʝʚôʷʥʠʭ ʨʝʰʽʪʦʢ. ʊʘʢʽ ʢʦʥʩʪʨʫʢʮʽʾ ʽʩʪʦʨʠʯʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʨʝʛʽʦʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʽʥʽ, ʮʠʨʢʫʣʷʮʽʾ ʧʦʚʽʪʨʷ ʪʘ 

ʧʨʠʚʘʪʥʦʩʪʽ ʚ ʙʫʜʽʚʣʽ. 

ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʢʨʘʥʘ, ʷʢʠʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʚʽʜʩʪʘʥʽ ʜʚʦʭ ʤʝʪʨʽʚ 

ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ ʯʘʩʪʠʥʠ ʙʫʜʽʚʣʽ ʥʘ ʦʢʨʝʤʽʡ ʨʘʤʽ ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʟ 1000 

ʨʫʭʦʤʠʭ ʝʣʝʤʝʥʪʽʚ. ʂʦʞʝʥ ʪʨʠʢʫʪʥʠʡ ʝʣʝʤʝʥʪ ʧʦʢʨʠʪʠʡ ʩʢʣʦʚʦʣʦʢʥʦʤ ʽ 

ʟʘʧʨʦʛʨʘʤʦʚʘʥʠʡ ʨʝʘʛʫʚʘʪʠ ʥʘ ʨʫʭ ʩʦʥʮʷ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʩʦʥʷʯʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʚʽʜʙʣʠʩʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʟʤʽʥʠ ʢʫʪʽʚ. ʇʦʣʦʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʤʘʰʨʘʙʽʾ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʫʭʫ ʩʦʥʮʷ. ʋ ʨʘʥʢʦʚʽ ʛʦʜʠʥʠ ʟʘʢʨʠʚʘʶʪʴʩʷ 

ʤʦʜʫʣʽ ʥʘ ʩʭʽʜʥʦʤʫ ʬʘʩʘʜʽ, ʘ ʧʨʦʪʷʛʦʤ ʜʥʷ ʟʦʥʘ ʘʢʪʠʚʥʦʛʦ ʟʘʪʽʥʝʥʥʷ ʧʦʩʪʫʧʦʚʦ 

ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʥʘʚʢʦʣʦ ʙʫʜʽʚʣʽ, ʧʦʚʪʦʨʶʶʯʠ ʪʨʘʻʢʪʦʨʽʶ ʩʦʥʮʷ ʪʘ ʨʝʛʫʣʶʶʯʠ 
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ʨʽʚʝʥʴ ʩʦʥʷʯʥʦʾ ʽʥʩʦʣʷʮʽʾ. ʉʠʩʪʝʤʘ ʟʥʠʞʫʻ ʩʦʥʷʯʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 

50% ʪʘ ʩʢʦʨʦʯʫʻ ʧʦʪʨʝʙʠ ʚ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʽ ʥʘ ʙʣʠʟʴʢʦ 20%. 

ʂʨʽʤ ʪʦʛʦ, ʟʜʘʪʥʽʩʪʴ ʪʽʥʽ ʬʽʣʴʪʨʫʚʘʪʠ ʩʚʽʪʣʦ ʜʦʟʚʦʣʠʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʥʘʪʫʨʘʣʴʥʝ ʪʦʥʦʚʘʥʝ ʩʢʣʦ, ʷʢʝ ʧʨʦʧʫʩʢʘʻ ʙʽʣʴʰʝ ʩʚʽʪʣʘ ʽ ʤʝʥʰʝ ʧʦʪʨʝʙʫʻ 

ʪhʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ [3]. 

 

  

ʘ. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʚʝʞ Al Bahar Towers  ʙ. ʌʨʘʛʤʝʥʪ ʢʽʥʝʪʠʯʥʦʾ ʬʘʩʘʜʥʦʾ ʩʠʩʪʝʤʠ Al 
Bahar Towers 

ʈʠʩ.1. ʇʨʦʻʢʪ Al Bahar Towers (ɸʙʫ-ɼʘʙʽ, ʆɸɽ, 2012 ʨ.) 

 
ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʻ ʝʩʪʝʪʠʯʥʘ ʩʢʣʘʜʦʚʘ ʬʘʩʘʜʫ. ʌʦʨʤʘ ʚʝʞ ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʽʩʣʘʤʩʴʢʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʝʣʝʤʝʥʪʘʭ. ʉʪʨʫʢʪʫʨʥʠʡ ʧʨʦʬʽʣʴ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ 
ʟʚʫʞʝʥʥʷʤ ʜʦ ʦʩʥʦʚʠ. ɺʽʥ ʚʽʟʫʘʣʴʥʦ ʦʙôʻʜʥʘʥʠʡ ʩʧʽʣʴʥʠʤ ʦʙôʻʤʦʤ, ʚ ʷʢʦʤʫ 
ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʝʭʦʜʠ, ʧʽʜʟʝʤʥʽ ʧʘʨʢʽʥʛʠ ʪʘ ʛʨʦʤʘʜʩʴʢʽ ʧʨʦʩʪʦʨʠ.  

ɺʝʞʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʘʨʘʙʩʴʢʫ ʘʨʭʽʪʝʢʪʫʨʥʫ ʩʧʘʜʱʠʥʫ, ʧʦʻʜʥʫʶʯʠ ʩʫʯʘʩʥʽ 
ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʨʠʥʮʠʧʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʈʫʭ ʬʘʩʘʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʬʦʨʤʫʻ 
ʜʠʥʘʤʽʯʥʠʡ ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʦʙʨʘʟ ʙʫʜʽʚʣʽ. 

ʇʦʜʽʙʥʝ ʧʦʻʜʥʘʥʥʷ ʘʜʘʧʪʠʚʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʪʘ ʝʩʪʝʪʠʢʠ ʜʝʤʦʥʩʪʨʫʻ 
ʙʫʜʽʚʣʷ Museu do Amanh« (ʈʠʩ. 2). ɰʾ ʘʨʭʽʪʝʢʪʫʨʥʘ ʬʦʨʤʘ ʚʟʘʻʤʦʜʽʻ ʟ ʥʘʚʢʦʣʠʰʥʽʤ 
ʩʝʨʝʜʦʚʠʱʝʤ ʽ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʘ ʝʥʝʨʛʦʛʝʥʝʨʫʶʯʘ ʬʘʩʘʜʥʘ ʩʠʩʪʝʤʘ 
ʽʥʪʝʛʨʦʚʘʥʘ ʚ ʙʽʦʤʦʨʬʥʫ ʩʪʨʫʢʪʫʨʫ ʙʫʜʽʚʣʽ. 

Museu do Amanh«, ʘʙʦ ʤʫʟʝʡ ʤʘʡʙʫʪʥʴʦʛʦ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ 
ʥʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʫʟʙʝʨʝʞʞʽ ɹʨʘʟʠʣʽʾ. ʂʣʽʤʘʪ ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ ʥʘʣʝʞʠʪʴ ʜʦ 
ʚʦʣʦʛʦʛʦ ʪʨʦʧʽʯʥʦʛʦ ʪʠʧʫ ʟ ʚʠʩʦʢʦʶ ʚʦʣʦʛʽʩʪʶ ʪʘ ʽʥʪʝʥʩʠʚʥʠʤ ʩʦʥʷʯʥʠʤ 
ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. ɼʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ 20Áʉ ï 31Áʉ [6]. ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ 
ʨʝʛʽʦʥʫ ʚʽʜʽʛʨʘʣʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʢʦʥʮʝʧʮʽʾ ʤʫʟʝʶ. 

ɹʫʜʽʚʣʷ ʦʩʥʘʱʝʥʘ ʩʪʘʣʝʚʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʟ ʚʙʫʜʦʚʘʥʠʤʠ 
ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʤʠ ʧʘʥʝʣʷʤʠ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʧʦʜʽʙʥʦ ʜʦ ʢʨʠʣ. ʈʫʭʦʤʽ ʩʦʥʷʯʥʽ 
ʧʘʥʝʣʽ ʘʚʪʦʤʘʪʠʯʥʦ ʟʤʽʥʶʶʪʴ ʢʫʪ ʥʘʭʠʣʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʥʷ ʩʦʥʮʷ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʝ ʧʦʛʣʠʥʘʥʥʷ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʉʠʩʪʝʤʘ ʚʦʜʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʩʪʦʨʫ 
ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʦʜʫ ʟʘʪʦʢʠ ɻʫʘʥʘʙʘʨʘ. ʊʘʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 
ʟʤʝʥʰʫʻ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʙʫʜʽʚʣʽ ʪʘ ʧʽʜʚʠʱʫʻ ʝʢʦʣʦʛʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ [4]. 
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ʘ. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ Museu do Amanh« ʙ. ɸʜʘʧʪʠʚʥʘ ʬʘʩʘʜʥʦ-ʜʘʭʦʚʘ ʩʠʩʪʝʤʘ 

Museu do Amanh« 

ʈʠʩ. 2. ʇʨʦʻʢʪ Museu do Amanh« (ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ, ɹʨʘʟʠʣʽʷ, 2015 ʨ.) 

 

ʂʦʥʩʦʣʴʥʠʡ ʜʘʭ ʪʘ ʬʘʩʘʜʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʤʘʡʞʝ ʥʘ ʚʩʶ 

ʜʦʚʞʠʥʫ ʧʽʨʩʫ. ʇʣʦʱʘ ʙʫʜʽʚʣʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 15 000 ʤĮ. ɺʠʪʷʛʥʫʪʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʢʦʤʧʦʟʠʮʽʷ ʙʫʜʽʚʣʽ ʽʥʪʝʛʨʫʻʪʴʩʷ ʫ ʧʨʠʙʝʨʝʞʥʠʡ ʣʘʥʜʰʘʬʪ ʟʘʪʦʢʠ 

ɻʫʘʥʘʙʘʨʘ ʪʘ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʥʘʚʢʦʣʠʰʥʴʦʶ ʽʩʪʦʨʠʯʥʦʶ ʟʘʙʫʜʦʚʦʶ, ʧʝʨʝʜʫʩʽʤ 

ʤʦʥʘʩʪʠʨʝʤ ʄʦʩʪʝʡʨʫ-ʜʝ-ʉʘʥ-ɹʝʥʪʫ. ɹʫʜʫʯʠ ʢʫʣʴʪʫʨʥʠʤ ʮʝʥʪʨʦʤ ʧʨʦʝʢʪʫ 

ʚʽʜʨʦʜʞʝʥʥʷ ʇʦʨʪʦʚʦʛʦ ʨʝʛʽʦʥʫ, ʤʫʟʝʡ ʩʪʘʚ ʩʠʤʚʦʣʦʤ ʩʫʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ Al Bahar Towers ʪʘ Museu do Amanh« ʽʣʶʩʪʨʫʻ 

ʟʘʣʝʞʥʽʩʪʴ ʪʠʧʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʬʘʩʘʜʫ ʚʽʜ ʢʣʽʤʘʪʫ, ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʩʧʦʩʦʙʫ ʚʟʘʻʤʦʜʽʾ ʙʫʜʽʚʣʽ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

 
 Al Bahar Towers (Абу-Дабі) Museu do Amanhã (Ріо-де-Жанейро) 

ʂʣʽʤʘʪʠʯʥʽ 

ʫʤʦʚʠ 

ɸʨʠʜʥʠʡ ʢʣʽʤʘʪ; 

ʪʝʤʧʝʨʘʪʫʨʘ 27-45Áʉ; 

ʧʠʣʦʚʽ ʙʫʨʽ ʪʘ ʚʠʩʦʢʘ ʽʥʩʦʣʷʮʽʷ 

ɺʦʣʦʛʠʡ ʪʨʦʧʽʯʥʠʡ ʢʣʽʤʘʪ; 

ʪʝʤʧʝʨʘʪʫʨʘ 20-31Áʉ; 

ʚʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʝ 

ʩʦʥʷʯʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥ ̫

ʇʨʠʥʮʠʧ 

ʘʜʘʧʪʘʮʽʾ 

ʉʦʥʮʝʟʘʭʠʩʥʘ ʜʠʥʘʤʽʯʥʘ 

ʦʙʦʣʦʥʢʘ; 

ʂʽʥʝʪʠʯʥʠʡ ʝʢʨʘʥ ʽʟ ʪʨʠʢʫʪʥʠʭ 

ʤʦʜʫʣʽʚ, ʱʦ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʪʘ ʟʘʢʨʠʚʘʶʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʥʷʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ɽʥʝʨʛʦʛʝʥʝʨʫʶʯʘ ʘʜʘʧʪʠʚʥʘ 

ʢʦʥʩʪʨʫʢʮʽʷ; 

ʈʫʭʦʤʽ ʬʦʪʦʝʣʝʢʪʨʠʯʥʽ ʝʣʝʤʝʥʪʠ 

ʜʘʭʫ ʟʤʽʥʶʶʪʴ ʧʦʣʦʞʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʫʭʫ ʩʦʥʮʷ 

ʆʩʥʦʚʥʘ 

ʬʫʥʢʮʽʷ 

ɿʤʝʥʰʝʥʥʷ ʪʝʧʣʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʽʜʙʣʠʩʢʽʚ 

ɻʝʥʝʨʘʮʽʷ ʝʥʝʨʛʽʾ ʪʘ  ʟʘʪʽʥʝʥʥʷ 

ʄʦʨʬʦʣʦʛʽʷ 

ʙʫʜʽʚʣʽ 

ɺʝʨʪʠʢʘʣʴʥʘ ʚʠʩʦʪʥʘ ʢʦʤʧʦʟʠʮʽʷ; 

ʌʦʨʤʫʻ ʚʝʨʪʠʢʘʣʴʥʫ ʜʦʤʽʥʘʥʪʫ 

ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ ɸʙʫ-ɼʘʙʽ 

ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʚʠʪʷʛʥʫʪʘ 

ʢʦʤʧʦʟʠʮʽʷ; 

ɯʥʪʝʛʨʫʻʪʴʩʷ ʫ ʧʨʠʙʝʨʝʞʥʠʡ 

ʣʘʥʜʰʘʬʪ ʟʘʪʦʢʠ ɻʫʘʥʘʙʘʨʘ 

ɽʩʪʝʪʠʯʥʠʡ 

ʝʬʝʢʪ 

ʈʫʭ ʬʘʩʘʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʬʦʨʤʫʻ 

ʜʠʥʘʤʽʯʥʠʡ ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʦʙʨʘʟ 

ʙʫʜʽʚʣʽ 

ʈʫʭʦʤʽ ʝʣʝʤʝʥʪʠ ʧʽʜʩʠʣʶʶʪʴ 

ʧʣʘʩʪʠʯʥʽʩʪʴ ʪʘ ʚʽʟʫʘʣʴʥʫ ʣʝʛʢʽʩʪʴ 

ʢʦʥʩʪʨʫʢʮʽʾ 
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Висновок. ɸʥʘʣʽʟ Al Bahar Towers ʪʘ Museu do Amanh« ʚʠʷʚʣʷʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʻʜʥʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʢʣʽʤʘʪʠʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʚʠʨʘʟʥʦʩʪʽ 

ʫ ʩʫʯʘʩʥʠʭ ʛʨʦʤʘʜʩʴʢʠʭ ʩʧʦʨʫʜʘʭ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʠʙʽʨ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʬʘʩʘʜʥʦʾ ʩʠʩʪʝʤʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʘ ʡ ʤʦʨʬʦʣʦʛʽʻʶ ʙʫʜʽʚʣʽ. ɺ 

ʘʨʠʜʥʦʤʫ ʢʣʽʤʘʪʽ ʚʝʨʪʠʢʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʩʧʨʠʷʻ ʟʘʩʪʦʩʫʚʘʥʥʶ ʢʽʥʝʪʠʯʥʠʭ 

ʩʦʥʮʝʟʘʭʠʩʥʠʭ ʬʘʩʘʜʽʚ, ʪʦʜʽ ʷʢ ʫ ʚʦʣʦʛʦʤʫ ʪʨʦʧʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʛʦʨʠʟʦʥʪʘʣʴʥʘ 

ʢʦʤʧʦʟʠʮʽʷ ʧʦʻʜʥʫʻ ʬʫʥʢʮʽʾ ʝʥʝʨʛʦʛʝʥʝʨʘʮʽʾ, ʟʘʪʽʥʝʥʥʷ ʪʘ ʧʨʠʨʦʜʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ. 
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УДК 69:620.9 

 

ІННОВАЦІЙНІ ТЕХНОЛОГІЇ ЕНЕРГОЕФЕКТИВНОСТІ БУДІВЕЛЬ 

ʏʘʣʠʡ ʈ.ɼ., ʩʪʫʜʝʥʪ, ɻʘʩʝʥʢʦ ʃ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʝʨʩʦʥ 

 

Вступ. ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪ ɹ ʙʫʜʽʚʝʣʴ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʥʰʦʾ 

ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʠʭ ʩʘʤʠʭ ʟʘʚʜʘʥʴ, ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʨʽʟʥʠʭ ʧʨʦʮʝʩʘʭ ʽ ʩʠʩʪʝʤʘʭ. 

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʽʚʝʣʴ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʘʩʧʝʢʪʦʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ, ʦʩʢʽʣʴʢʠ ʙʫʜʽʚʣʽ ʩʧʦʞʠʚʘʶʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ ʽ 

ʟʤʝʥʰʝʥʥʷ ʾʾ ʩʧʦʞʠʚʘʥʥʷ ʙʫʜʽʚʣʷʤʠ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʚʠʢʠʜʠ 

ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʪʘ ʟʘʦʱʘʜʠʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ. ʉʘʤʝ ʪʦʤʫ ʪʝʭʥʦʣʦʛʽʾ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ, ʷʢʝ ʥʘʨʘʟʽ ʘʢʪʠʚʥʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ. 

Основний текст. ʆʩʥʦʚʥʽ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩ. 1. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʝʣʴ 

 

  ʇʘʩʠʚʥʠʡ ʙʫʜʠʥʦʢ ï ʮʝ ʙʫʜʽʚʝʣʴʥʠʡ ʩʪʘʥʜʘʨʪ, ʷʢʠʡ ʥʘʛʦʣʦʰʫʻ ʥʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʪʘ ʪʝʧʣʦʽʟʦʣʷʮʽʾ. ɹʫʜʽʚʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʮʴʦʤʫ ʩʪʘʥʜʘʨʪʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦ 90% ʤʝʥʰʝ ʝʥʝʨʛʽʾ ʥʘ ʦʧʘʣʝʥʥʷ ʪʘ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʽ ʙʫʜʽʚʣʽ. ʇʨʠʥʮʠʧʠ ʟʚʝʜʝʥʥʷ ʧʘʩʠʚʥʦʛʦ ʙʫʜʠʥʢʫ 

ʚʢʣʶʯʘʶʪʴ ʽʟʦʣʷʮʽʶ, ʛʝʨʤʝʪʠʯʥʽʩʪʴ, ʧʦʪʨʽʡʥʽ ʩʢʣʦʧʘʢʝʪʠ, ʤʝʭʘʥʽʯʥʫ ʚʝʥʪʠʣʷʮʽʶ ʟ 

ʨʝʢʫʧʝʨʘʮʽʻʶ ʪʝʧʣʘ ʪʘ ʧʘʩʠʚʥʝ ʩʦʥʷʯʥʝ ʦʧʘʣʝʥʥʷ. 

ʂʨʠʪʝʨʽʷʤʠ ʜʣʷ ʧʘʩʠʚʥʦʛʦ ʙʫʜʠʥʢʫ ʚ ɭʚʨʦʧʽ ʻ: 

- ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʥʘ ʦʧʘʣʝʥʥʷ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 15 

ʢɺʪ-ʛʦʜ/(ʤĮ ʥʘ ʨʽʢ); 
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- ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʧʘʣʝʥʥʷ Ò 10 ɺʪ/ ʤĮ; 

- ʩʧʝʮʽʘʣʴʥʽ ʚʠʤʦʛʠ ʧʦʧʠʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʙʫʜʽʚʣʽ Ò 15 ʢɺʪ-ʛʦʜ/(ʤĮ ʥʘ ʨʽʢ); 

- ʱʦʨʽʯʥʠʡ ʧʝʨʽʦʜ ʧʝʨʝʛʨʽʚʫ (ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʠʤʽʱʝʥʥʽ ʚʠʱʝ 25 ÁC) Ò 10%; 

- ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ (N50) Ò 0,6 ʟʤʽʥʠ ʧʦʚʽʪʨʷ/ʛʦʜ; 

- ʟʘʛʘʣʴʥʝ ʩʧʦʞʠʚʘʥʥʷ ʧʝʨʚʠʥʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʚʩʽʭ ʧʦʙʫʪʦʚʠʭ ʧʦʪʨʝʙ 

(ʦʧʘʣʝʥʥʷ, ʛʘʨ̫ʯʘ ʚʦʜʘ ʡ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʽʷ), ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ Ò 120 

ʢɺʪ-ʛʦʜ/ʤĮ ʥʘ ʨʽʢ). 

 ʌʦʪʦʛʨʘʬʽʷ ʚ ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʧʨʦʤʝʥʷʭ ʥʘ ʨʠʩʫʥʢʫ 2 ʧʦʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ 

ʝʬʝʢʪʠʚʥʘ ʪʝʧʣʦʽʟʦʣʷʮʽʷ ʧʘʩʠʚʥʦʛʦ ʙʫʜʠʥʢʫ (ʧʨʘʚʦʨʫʯ) ʧʦʨʽʚʥʶʶʯʠ ʟʽ ʟʚʠʯʘʡʥʠʤ 

ʙʫʜʠʥʢʦʤ (ʣʽʚʦʨʫʯ) [1].  

 
ʈʠʩ. 2. ʌʦʪʦʛʨʘʬʽʷ ʚ ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʧʨʦʤʝʥʷʭ ʧʘʩʠʚʥʦʛʦ ʽ ʟʚʠʯʘʡʥʦʛʦ ʙʫʜʠʥʢʽʚ 

 

 ʈʦʟʫʤʥʽ ʪʝʨʤʦʩʪʘʪʠ ï ʮʝ ʧʨʦʛʨʘʤʦʚʘʥʽ ʪʝʨʤʦʩʪʘʪʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʚʧʦʜʦʙʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʨʝʛʫʣʶʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ. 

ɺʦʥʠ ʤʦʞʫʪʴ ʟʘʦʱʘʜʠʪʠ ʜʦ 10% ʥʘ ʚʠʪʨʘʪʘʭ ʥʘ ʦʧʘʣʝʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ, 

ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʛʫʣʶʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʧʦʚʥʝʥʦʩʪʽ ʙʫʜʽʚʣʽ. 

ʈʦʟʫʤʥʠʤʠ ʪʝʨʤʦʩʪʘʪʘʤʠ ʪʘʢʦʞ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʜʠʩʪʘʥʮʽʡʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʤʘʨʪʬʦʥʽʚ ʘʙʦ ʽʥʰʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ ʛʥʫʯʢʽʩʪʴ ʪʘ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʩʧʦʞʠʚʘʥʥʷʤ ʝʥʝʨʛʽʾ. 

 ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʝ ʦʩʚʽʪʣʝʥʥʷ, ʪʘʢʝ ʷʢ ʩʚʽʪʣʦʜʽʦʜʥʽ ʣʘʤʧʠ, ʻ ʥʘʡʙʽʣʴʰ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤ ʚʘʨʽʘʥʪʦʤ ʦʩʚʽʪʣʝʥʥʷ. ʉʚʽʪʣʦʜʽʦʜʥʽ ʣʘʤʧʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦ 

75% ʤʝʥʰʝ ʝʥʝʨʛʽʾ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʽ ʣʘʤʧʠ ʨʦʟʞʘʨʶʚʘʥʥʷ, ʽ ʩʣʫʞʘʪʴ ʜʦ 25 ʨʘʟʽʚ 

ʜʦʚʰʝ. ʉʚʽʪʣʦʜʽʦʜʥʽ ʣʘʤʧʠ ʪʘʢʦʞ ʻ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʥʝ ʤʽʩʪʷʪʴ 

ʪʦʢʩʠʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʾʭ ʤʦʞʥʘ ʣʝʛʢʦ ʧʝʨʝʨʦʙʠʪʠ.  

 ʆʜʥʠʤ ʽʟ ʙʘʟʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ ʪʘʡʤʝʨʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʥʠʟʢʫ 

ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ ʫ ʢʦʥʪʝʢʩʪʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. ʊʘʡʤʝʨʠ ʯʘʩʫ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʚʪʦʤʘʪʠʯʥʝ ʚʤʠʢʘʥʥʷ ʪʘ ʚʠʤʠʢʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷ ʫ ʟʘʜʘʥʽ ʯʘʩʦʚʽ 

ʽʥʪʝʨʚʘʣʠ. ɺʦʥʠ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʨʝʢʣʘʤʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʦʬʽʩʥʠʭ ʧʨʠʤʽʱʝʥʴ. ʎʠʬʨʦʚʽ ʪʘʡʤʝʨʠ ʟ ʧʨʦʛʨʘʤʦʚʘʥʠʤʠ 

ʩʮʝʥʘʨʽʷʤʠ ʜʘʶʪʴ ʟʤʦʛʫ ʪʦʯʥʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʨʝʞʠʤʠ ʦʩʚʽʪʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʛʨʘʬʽʢʘ ʨʦʙʦʪʠ ʦʙôʻʢʪʘ ʘʙʦ ʜʦʙʦʚʦʛʦ ʮʠʢʣʫ. ɯʥʪʝʛʨʘʮʽʷ ʪʘʡʤʝʨʽʚ ʫ ʩʠʩʪʝʤʠ 

çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè ʜʘʻ ʟʤʦʛʫ ʧʦʻʜʥʫʚʘʪʠ ʾʭ ʽʟ ʜʘʪʯʠʢʘʤʠ ʨʫʭʫ, ʦʩʚʽʪʣʝʥʦʩʪʽ, 

ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʝʤ ʪʘ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʩʪʚʦʨʶʶʯʠ ʢʦʤʧʣʝʢʩʥʽ ʩʮʝʥʘʨʽʾ 

ʢʝʨʫʚʘʥʥʷ [2]. 
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ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʫʜʽʚʝʣʴ ï ʮʝ ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ 

ʢʝʨʫʶʪʴ ʦʧʘʣʝʥʥʷʤ, ʦʭʦʣʦʜʞʝʥʥʷʤ, ʦʩʚʽʪʣʝʥʥʷʤ ʪʘ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʙʫʜʽʚʣʽ. 

ɺʦʥʠ ʤʦʞʫʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ, ʨʝʛʫʣʶʶʯʠ 

ʩʠʩʪʝʤʠ ʙʫʜʽʚʣʽ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʦʚʥʝʥʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ. ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʫʜʽʚʝʣʴ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ, ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʽʚ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. 

ɺʘʞʣʠʚʦʶ ʪʝʥʜʝʥʮʽʻʶ ʚ ʦʙʣʘʩʪʽ ʧʦʙʫʜʦʚʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʙʫʜʠʥʢʽʚ ʻ 

ʦʨʛʘʥʽʟʘʮʽʷ ʻʜʠʥʦʾ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʜʘʪʥʦʾ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʚʽʜʥʦʾ ʡ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ, ʘ ʪʘʢʦʞ ʨʽʟʥʠʭ ʽʥʞʝʥʝʨʥʠʭ 

ʩʠʩʪʝʤ ʽ ʜʦʜʘʪʢʽʚ. ʅʘʷʚʥʽʩʪʴ ʪʘʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʧʨʦʱʫʻ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʚ 

ʩʠʩʪʝʤʘʭ çʣʶʜʠʥʘ ï ʣʶʜʠʥʘè, çʣʶʜʠʥʘ ï ʧʨʠʩʪʨʽʡè ʽ çʧʨʠʩʪʨʽʡ ï ʧʨʠʩʪʨʽʡè ʷʢ ʫ 

ʤʝʞʘʭ ʙʫʜʠʥʢʫ, ʪʘʢ ʽ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʚʽʪʦʤ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʚʽʜʥʦʾ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ, Wi-Fi, ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ 

ʫʩʝʨʝʜʠʥʽ ʙʫʜʠʥʢʫ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʘʯʫ ʘʫʜʽʦ- ʽ ʚʽʜʝʦʜʘʥʠʭ, ʧʽʜʢʣʶʯʝʥʥʷ ʨʽʟʥʠʭ 

ʜʘʪʯʠʢʽʚ ʽ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʨʦʙʦʪʫ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʙʫʜʠʥʢʦʤ [3]. 

ɺʝʥʪʠʣʷʮʽʷ ʟ ʨʝʢʫʧʝʨʘʮʽʻʶ ʝʥʝʨʛʽʾ ï ʮʝ ʩʫʯʘʩʥʘ ʩʠʩʪʝʤʘ ʧʦʚʽʪʨʦʦʙʤʽʥʫ, ʷʢʘ 

ʟʙʝʨʽʛʘʻ ʜʦ 90% ʪʝʧʣʘ ʘʙʦ ʧʨʦʭʦʣʦʜʠ, ʱʦ ʚʞʝ ʻ ʚ ʧʨʠʤʽʱʝʥʥʽ. ɺʦʥʘ ʙʝʟʧʝʨʝʨʚʥʦ 

ʚʠʜʘʣʷʻ ʚʽʜʧʨʘʮʴʦʚʘʥʝ ʧʦʚʽʪʨʷ ʽ ʧʦʜʘʻ ʩʚʽʞʝ ʟ ʚʫʣʠʮʽ, ʧʨʦʧʫʩʢʘʶʯʠ ʾʭ ʯʝʨʝʟ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢ, ʜʝ ʧʦʪʦʢʠ ʦʙʤʽʥʶʶʪʴʩʷ ʝʥʝʨʛʽʻʶ, ʘʣʝ ʥʝ ʟʤʽʰʫʶʪʴʩʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʧʦʚʽʪʨʦʦʙʤʽʥʫ ʤʦʞʝ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʧʘʣʝʥʥʷ ʪʘ 

ʦʭʦʣʦʜʞʝʥʥʷ ʜʦ 40%. ʉʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʟ ʨʝʢʫʧʝʨʘʮʽʻʶ ʝʥʝʨʛʽʾ ʦʩʦʙʣʠʚʦ 

ʝʬʝʢʪʠʚʥʽ ʚ ʙʫʜʽʚʣʷʭ ʟ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʝʥʪʠʣʷʮʽʾ, ʪʘʢʠʭ ʷʢ ʣʽʢʘʨʥʽ ʪʘ 

ʰʢʦʣʠ, ʜʝ ʩʚʽʞʝ ʧʦʚʽʪʨʷ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʪʘ ʢʦʤʬʦʨʪʫ ʤʝʰʢʘʥʮʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʥʘ ʜʘʭʫ 

ʤʦʞʝ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʙʫʜʽʚʣʝʶ ʪʘ ʚʠʢʠʜʠ ʚʫʛʣʝʮʶ. ʆʢʨʽʤ 

ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʝʥʝʨʛʽʶ, ʩʦʥʷʯʥʘ ʝʥʝʨʛʽʷ ʪʘʢʦʞ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʝʥʝʨʛʝʪʠʯʥʫ ʥʝʟʘʣʝʞʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʧʽʜ ʯʘʩ ʚʽʜʢʣʶʯʝʥʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ.  

ʗʢ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ ʯʠʩʣʝʥʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʪʘ ʥʘ ʧʨʠʢʣʘʜʽ ʨʝʘʣʴʥʠʭ 

ʦʙôʻʢʪʽʚ, ʢʫʪ ʥʘʭʠʣʫ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʤʦʜʫʣʽʚ. ʆʙʨʘʚʰʠ ʥʝ 

ʪʦʡ ʢʫʪ, ʚʣʘʩʥʠʢ ʩʪʘʥʮʽʾ ʤʦʞʝ ʥʝʜʦʦʪʨʠʤʘʪʠ ʜʦ 20% ʚʠʨʦʙʽʪʢʫ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʫʪʘ ʥʘʭʠʣʫ ʜʦʩʪʘʪʥʴʦ ʜʽʟʥʘʪʠʩʷ ʧʨʠʙʣʠʟʥʫ ʰʠʨʦʪʫ ʨʝʛʽʦʥʫ, ʜʝ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʦʙôʻʢʪ, ʽ ʚʽʜʥʷʪʠ ʚʽʜ ʥʝʾ 15Á ʚʣʽʪʢʫ ʘʙʦ ʜʦʜʘʪʠ ʚʟʠʤʢʫ. ʅʘʧʨʠʢʣʘʜ, 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʨʦʟʤʽʱʫʻʪʴʩʷ ʤʽʞ 48Á45' ʪʘ 50Á46' ʧʽʚʥʽʯʥʦʾ ʰʠʨʦʪʠ, ʘ 

ʦʧʪʠʤʘʣʴʥʽ ʢʫʪʠ ʥʘʭʠʣʫ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʜʣʷ ʥʝʾ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 3.  

 
ʈʠʩ. 3. ʆʧʪʠʤʘʣʴʥʠʡ ʢʫʪ ʥʘʭʠʣʫ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʜʣʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 
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çɿʝʣʝʥʽè ʜʘʭʠ ʚʢʨʠʪʽ ʨʦʩʣʠʥʥʽʩʪʶ, ʷʢʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʽʟʦʣʷʮʽʶ, 

ʧʦʛʣʠʥʘʪʠ ʜʦʱʦʚʫ ʚʦʜʫ ʪʘ ʟʤʝʥʰʫʚʘʪʠ ʝʬʝʢʪ ʤʽʩʴʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʦʩʪʨʦʚʘ. ɺʦʥʠ 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʦ 25%, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠʨʦʜʥʫ 

ʽʟʦʣʷʮʽʶ ʪʘ ʟʤʝʥʰʫʶʯʠ ʧʦʪʨʝʙʫ ʚ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʽ ʧʦʚʽʪʨʷ. çɿʝʣʝʥʽè ʜʘʭʠ ʪʘʢʦʞ 

ʤʦʞʫʪʴ ʧʦʢʨʘʱʫʚʘʪʠ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʝʨʝʜʦʚʠʱʝ ʽʩʥʫʚʘʥʥʷ ʜʣʷ 

ʜʠʢʦʾ ʧʨʠʨʦʜʠ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʟʝʣʝʥʽ ʟʦʥʠ ʚ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.  

ɯʟʦʣʴʦʚʘʥʽ ʙʝʪʦʥʥʽ ʬʦʨʤʠ (ɯɹʌ) ï ʮʝ ʧʽʥʦʙʣʦʢʠ, ʟʘʧʦʚʥʝʥʽ ʙʝʪʦʥʦʤ. ɺʦʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʯʫʜʦʚʫ ʽʟʦʣʷʮʽʶ ʪʘ ʤʦʞʫʪʴ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʧʘʣʝʥʥʷ ʪʘ 

ʭʦʣʦʜʞʝʥʥʷ ʜʦ 50%. ɯɹʌ ʪʘʢʦʞ ʤʽʮʥʽ, ʚʦʛʥʝʩʪʽʡʢʽ ʪʘ ʤʦʞʫʪʴ ʚʠʪʨʠʤʫʚʘʪʠ ʩʫʚʦʨʽ 

ʧʦʛʦʜʥʽ ʷʚʠʱʘ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʽʜʝʘʣʴʥʠʤʠ ʜʣʷ ʨʝʛʽʦʥʽʚ ʽʟ ʩʫʚʦʨʠʤ ʢʣʽʤʘʪʦʤ. 

ʊʝʧʣʦʚʽ ʥʘʩʦʩʠ ï ʮʝ ʚʠʩʦʢʦʝʢʦʣʦʛʽʯʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ ʢʦʪʣʘʤ ʥʘ ʛʘʟʽ ʯʠ 

ʪʚʝʨʜʦʤʫ ʧʘʣʠʚʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʥʦʚʣʶʚʘʥʫ ʝʥʝʨʛʽʶ ʜʦʚʢʽʣʣʷ ʜʣʷ ʦʧʘʣʝʥʥʷ, 

ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ. ʊʝʧʣʦʚʽ ʥʘʩʦʩʠ ʧʨʘʮʶʶʪʴ, 

ʧʝʨʝʜʘʶʯʠ ʪʝʧʣʦ ʟ ʧʦʚʽʪʨʷ, ˇʨʫʥʪʫ ʘʙʦ ʚʦʜʠ. ɺʦʥʠ ʩʧʦʞʠʚʘʶʪʴ ʫ 3 ï 5 ʨʘʟʽʚ ʤʝʥʰʝ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʥʽʞ ʚʠʨʦʙʣʷʶʪʴ ʪʝʧʣʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʘʢʩʠʤʘʣʴʥʫ ʘʚʪʦʥʦʤʽʶ. 

ɺʦʥʠ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʧʘʣʝʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʦ 50% 

ʤʝʥʰʝ ʝʥʝʨʛʽʾ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʽ ʩʠʩʪʝʤʠ.  

ʉʠʩʪʝʤʠ ʝʥʝʨʛʦʤʦʥʽʪʦʨʠʥʛʫ ʚʜ̔ʩʪʝʞʫʶʪʴ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʙʫʜʽʚʣʝʶ ʪʘ 

ʚʠʟʥʘʯʘʶʪʴ ʦʙʣʘʩʪʽ, ʜʝ ʤʦʞʥʘ ʟʘʦʱʘʜʠʪʠ ʝʥʝʨʛʽʶ. ɺʦʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠ 

ʜʘʥʽ ʧʨʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʚʠʪʨʘʪʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʜʦʟʚʦʣʷʶʯʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʯʠ ʚʣʘʩʥʠʢʘʤ ʙʫʜʽʚʝʣʴ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʚʠʟʥʘʯʘʪʠ ʦʙʣʘʩʪʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ. ʉʠʩʪʝʤʠ 

ʝʥʝʨʛʦʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʘʟʦʤ ʽʟ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʙʫʜʽʚʝʣʴ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʽʜʭʦʜʽʚ. 

Висновки. ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʽʚʝʣʴ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʠ. ɺʧʨʦʚʘʜʞʫʶʯʠ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʪʘ ʩʪʨʘʪʝʛʽʾ, ʙʫʜʽʚʝʣʴʥʘ ʛʘʣʫʟʴ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʽʾ, ʟʘʦʱʘʜʠʪʠ ʛʨʦʰʽ ʪʘ ʜʦʧʦʤʦʛʪʠ ʧʦʙʫʜʫʚʘʪʠ ʙʽʣʴʰ ʩʪʘʣʝ ʤʘʡʙʫʪʥʻ. 
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