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ʦʙʣʘʩʪʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷéééééééééééééééééééééééééééé 

 

 

291 

ʉ.ɺ. ʉʘʚʦʥʠʥ, ɸ.ʄ. ʉʤʠʨʥʦʚʘ 

ɺʣʠʷʥʠʝ ʢʘʚʠʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʤʦʣʝʢʫʣʷʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʠ 

ʦʧʪʠʤʠʟʘʮʠʶ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʧʨʠ ʩʛʦʨʘʥʠʠéééééééééééééééééé 

 

 

294 

ʄ.ɸ. ɽʧʠʬʘʥʦʚʘ, ɸ.ɼ. ʕʧʰʪʝʡʥ  

ʂʘʪʝʛʦʨʠʨʦʚʘʥʠʝ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʧʦ ʤʘʩʰʪʘʙʫ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ ʪʝʨʨʠʪʦʨʠʠééééééééééééééééééééééééééé... 

 

 

297 

ɽ.ɺ. ʌʠʣʠʧʧʦʚʘ, ʀ.ʈ. ʂʠʨʝʝʚ 

ʇʨʦʜʚʠʞʝʥʠʝ ʠʤʠʜʞʘ ʨʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʝʩʪʠʥʘʮʠʠéééééé. 

 

300 

ɼ.ʄ. ʂʘʧʠʪʘʥʯʫʢ 

ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʨʠʩʢʘ ʥʘʚʦʜʥʝʥʠʡ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʉʣʦʙʦʜʟʝʡʩʢʠʡ ʨʘʡʦʥ 

ʇʨʠʜʥʝʩʪʨʦʚʴʷééééééééééééééééééééééééééééééé. 

 

 

303 

ʀ.ʉ. ʇʨʦʩʚʠʨʠʥʘ, ʇ.ʄ. ʇʘʣʘʪʦʚ 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚʥʝʜʨʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʛʝʣʠʦʩʠʩʪʝʤ ʚ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ 

ʭʦʟʷʡʩʪʚʦ (ʥʘ ʧʨʠʤʝʨʝ ʛ. ɸʩʪʨʘʭʘʥʠ)éééééééééééééééééééééé. 

 

 

306 

ʉ.ʅ. ʊʨʦʩʪʷʥʩʢʠʡ, ɽ.ɿ. ɸʨʠʬʫʣʣʠʥ 

ɺʣʠʷʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷéééééé. 

 

309 

ɹ.ʀ. ʆʩʪʘʰʢʦ, ɽ.ɺ. ʂʦʯʠʥʘ 

ʀʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʬʨʘʢʮʠʡ ʊʂʆ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ɾʂʍ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʣʠʛʦʥʳéééééééééééééééééé 

 

 

312 

ʈ.ɸ. ʅʘʟʠʨʦʚ, ʊ.ɹ. ɼʫʤʦʚʘ, ɸ.ʄ. ɾʞʦʥʳʭ, ʅ.ʉ. ʅʦʚʠʢʦʚ, ɸ.ɽ. ʇʦʪʘʧʦʚ  

ʇʝʨʝʨʘʙʦʪʢʘ ʥʝʡʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʬʪʦʨʛʠʧʩʘ ʚ ʛʠʧʩʦʚʳʝ ʚʷʞʫʱʠʝéééééééééé.. 

 

315 

ɹ.ʌ. ɻʘʣʘʡ, ɺ.ɺ. ʉʝʨʙʠʥ, ʆ.ɹ. ɻʘʣʘʡ, ɼ.ɺ. ʄʦʯʘʣʦʚ 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʥʠʢʘʣʴʥʳʭ ʧʦʣʠʛʦʥʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʪʭʦʜʦʚ ʥʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʨʫʥʪʘʭ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ (ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʦʜʘ 

ɹʫʜʸʥʥʦʚʩʢʘ)éééééééééééééééééééééééééééééééé.. 

 

 

 

318 

ʄ.ʅ. ʂʘʤʝʥʩʢʠʡ, ɽ.ʅ. ɻʦʣʫʙʠʥʘ 

ʄʠʥʠʤʠʟʘʮʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʧʨʦʮʝʩʩʝ ʙʝʩʪʨʘʥʰʝʡʥʦʡ 

ʧʨʦʢʣʘʜʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚééééééééééééééééééééééééééé 

 

 

320 
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ʉ.ɺ. ʃʠʭʘʯʝʚ 

ʉʦʩʪʦʷʥʠʝ ʧʦʯʚʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚʙʣʠʟʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʛʦʨʦʜʘ ʇʝʨʤʠéééééééééééééééééééééééééé.. 

 

324 

ɺ.ɺ. ʂʚʠʪʯʫʢ, ɺ.ɺ. ʄʘʨʢʠʥ 

ʆʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʦʯʠʩʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʩ ʜʚʫʭʲʷʨʫʩʥʳʤʠ ʦʪʩʪʦʡʥʠʢʘʤʠ ʠ ʙʠʦʬʠʣʴʪʨʘʤʠééééééééééé... 

 

 

327 

ʉ.ɺ. ʐʝʚʯʝʥʢʦ, ʅ.ʉ. ʇʦʜʛʦʨʦʜʝʮʢʠʡ, ɸ.ʅ. ɿʝʣʠʥ 

ʇʨʦʙʣʝʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭéééééééééééééééééééééééé... 

 

 

330 

ɽ.ʀ. ɺʝʨʝʭ-ɹʝʣʦʫʩʦʚʘ 

ʇʦʣʫʯʝʥʠʷ ʛʝʨʤʘʥʠʷ ʠʟ ʦʪʚʘʣʴʥʦʡ ʧʦʨʦʜʳ ʫʛʦʣʴʥʳʭ ʰʘʭʪ (ʥʘ ʧʨʠʤʝʨʝ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ 

ʃʅʈ)ééééééééééééééééééééééééééééééééééé... 

 

 

334 

ʀ.ʆ. ʌʠʣʘʪʦʚ, ɺ.ɹ. ʐʪʫʨ, ɻ.ʀ. ʃʘʪʳʧʦʚʘ 

ɹʠʦʜʝʩʪʨʫʢʮʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʯʚʝ ʠ ʚʦʜʝééééééééééééé 

 

336 

ʃ.ɸ. ʃʘʪʳʧʦʚʘ, ɻ.ʀ. ʃʘʪʳʧʦʚʘ 

ɺʳʜʝʣʝʥʠʝ ʰʪʘʤʤʘ-ʜʝʩʪʨʫʢʪʦʨʘ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ ʠ ʧʦʯʚʳ ʦʪ ʥʝʬʪʠ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ 

ʦʪʨʘʙʦʪʘʥʥʳʭ ʙʫʨʦʚʳʭ ʜʦʙʘʚʦʢéééééééééééééééééééééééé.. 

 

 

339 

ɻ.ɼ. ʄʘʨʜʘʥʦʚʘ, ʃ.ʀ. ʂʘʥʠʱʝʚʘ 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʕʉ ï ʚʘʞʥʳʡ ʰʘʛ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠééé... 

 

343 

ɺ.ɺ. ʄʘʤʘʝʚ, ɸ.ɸ. ɼʦʙʨʦʚʦʣʴʩʢʝʥʝ 

ʅʝʡʪʨʘʣʠʟʘʮʠʷ ʧʨʦʣʠʚʦʚ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʦʟʠʮʠʠ 

ʤʘʪʝʨʠʘʣʦʚééééééééééééééééééééééééééééééééé 

 

 

346 

ɺ.ɸ. ɻʫʨʠʢ, ʅ.ɺ. ʂʦʨʦʩʪʝʣʝʚʘ 

ʈʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠʟʥʦʰʝʥʥʳʭ ʰʠʥ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʢʦʣʦʛʠʯʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳéééééééééééééééééééééééééééééé... 

 

 

347 

ɸ.ʇ. ʍʦʨʦʰʠʣʦʚ, ʀ.ɺ. ʇʦʥʦʤʘʨʝʚʘ 

ɸʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʜʦʨʦʞʥʦʡ ʧʳʣʠ ʛʦʨʦʜʘ ʏʝʨʝʧʦʚʮʘééééééééééé 

 

350 

ɽ.ɸ. ʂʦʧʳʣʦʚʘ 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʤʦʥʪʝ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡééééééééééééééééééééééééééééééééé 

 

 

353 

ʆ.ɼ. ʃʫʢʘʰʝʚʠʯ, ɽ.ʖ. ʆʩʠʧʦʚʘ 

ɾʝʩʪʢʦʩʪʴ ʚʦʜʳ ï ʢʘʢ ʬʘʢʪʦʨ ʨʠʩʢʘ ʚʣʠʷʥʠʷ ʥʘ ʟʜʦʨʦʚʴʝéééééééééééééé. 

 

356 

ɺ.ɺ. ʄʘʤʘʝʚ, ʃ.ɸ. ɿʙʦʨʱʠʢ, ʈ.ʉ. ʇʣʝʪʝʥʝʮʢʠʡ 

ʋʪʠʣʠʟʘʮʠʷ ʥʝʧʨʠʛʦʜʥʳʭ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʘʭʪʥʳʭ ʩʘʤʦʩʧʘʩʘʪʝʣʝʡéééééééé.. 

 

359 

ʉ.ʀ. ʌʦʥʦʚʘ, ɸ.ɺ. ʕʧʠʪʘʰʚʠʣʠ, ʈ.ɸ. ʃʫʯʥʠʢʦʚ 

ʇʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʦʤ ʭʦʟʷʡʩʪʚʝééééééééééé. 

 

362 

ɸ.ɸ. ʆʚʯʠʥʥʠʢʦʚ, ɺ.ʂ. ʍʘʩʘʥʦʚʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ ʜʣʷ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʚʘʨʠʡʥʳʭ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚéééééé... 

 

 

365 

ʉ.ɸ. ɼʘʚʳʜʦʚʘ, ʀ.ɽ. ɿʳʢʦʚ 

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʜʝʤʠʭʦʚʩʢʦʛʦ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʚʦʩʪʦʯʥʦʛʦ 

ʇʦʜʤʦʩʢʦʚʴʷéééééééééééééééééééééééééééééééé. 

 

 

368 

ɽ.ɺ. ɼʫʜʦʨʦʚ  

ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ 

ʫʥʠʯʪʦʞʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚééééééééééééééééééééééé.. 

 

 

371 

ɽ.ɸ. ʂʦʧʳʣʦʚʘ 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʠʥʢʣʶʟʠʚʥʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘééééééééééééééééééééééééé... 

 

 

374 
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ʀ.ʉ. ʇʨʦʩʚʠʨʠʥʘ, ʈ.ʍ. ʂʠʙʘʪʦʚ 

ʄʠʥʠʤʠʟʘʮʠʷ ʧʦʪʝʥʮʠʘʣʘ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠ ʦʟʦʥʦʨʘʟʨʫʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩ 

ʧʦʤʦʱʴʶ ʧʨʠʨʦʜʥʳʭ ʭʣʘʜʘʛʝʥʪʦʚééééééééééééééééééééééé.. 

 

377 

ʀ.ɺ. ʉʢʫʨʘʪʦʚʠʯ, ɽ.ɺ. ɿʝʣʝʥʫʭʦ, ʄ.ʇ. ʐʘʪʠʣʦ  

ʇʫʪʠ ʨʝʮʠʢʣʠʥʛʘ ʦʩʘʜʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠéééé.. 

 

380 

ɸ.ʉ. ɼʘʥʠʣʝʥʢʦ, ɺ.ʅ. ʈʘʜʠʦʥʝʥʢʦ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʧʫʪʝʤ 
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ʅʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ.. 

 

471 

ɺ.ʆ. ʆʩʠʧʦʚʘ, ʊ.ʉ. ʅʝʩʤʝʷʥʦʚʘ 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʡ ʰʪʫʢʘʪʨʫʢʠ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʦʩʬʝʨʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠéééééééééééééééééééééééééééééééé... 

 

 

 

475 

ʊ.ʉ. ʉʪʝʣʴʤʘʯʝʥʢʦ, ʗ.ɹ. ʇʦʜʛʦʨʥʳʡ 

ʀʥʪʝʛʨʘʮʠʷ ʦʮʝʥʢʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ ʚ bim-ʧʨʦʮʝʩʩ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʧʦʚʳʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝéééééééééééééééééé... 

 

 

478 

ɸ.ɼ. ʇʝʪʨʠʢʝʝʚ, ɼ.ʄ. ʏʫʜʠʥʦʚ, ʅ.ɸ. ʇʝʪʨʠʢʝʝʚʘ 

ʇʝʨʩʧʝʢʪʠʚʳ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʠ ʦʪʭʦʜʦʚééééééééééééééééééé. 

 

481 
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ʀ.ɽ. ɸʥʠʩʠʤʦʚ, ʄ.ʀ. ʀʩʤʘʛʠʣʦʚ, ʉ.ʄ. ʀʩʤʘʛʠʣʦʚʘ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʪʦʧʣʠʚʥʳʭ ʙʨʠʢʝʪʦʚ ʠʟ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚééééééééééé. 

 

484 

ʉ.ɼ. ɹʘʨʘʭʥʠʥʘ, ʄ.ʀ. ʀʩʤʘʛʠʣʦʚ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʩʪʨʫʢʮʠʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʙʫʨʦʚʳʭ ʨʝʘʛʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʢʨʘʭʤʘʣʘéééééééééééééééééééééééééééééééééé 

 

 

487 

ʀ.ʈ. ʍʘʤʤʘʪʦʚʘ, ʄ.ʀ. ʀʩʤʘʛʠʣʦʚ, ɸ.ʈ. ʖʩʫʧʦʚʘ 

ʈʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʧʣʠʚʥʳʭ ʙʨʠʢʝʪʦʚ ʪʦʚʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ 

ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷéééééééééééééééééééééé. 

 

 

490 

ʂ.ɸ. ɹʦʛʘʯ, ɽ.ɺ. ʉʪʘʩʝʚʘ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ Microsoft Access ʜʣʷ ʚʝʜʝʥʠʷ ʫʯʝʪʘ ʠ ʢʦʥʪʨʦʣʷ ʧʝʨʝʯʥʷ ʚʳʙʨʘʩʳʚʘʝʤʳʭ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚééééééééééééééééééééé... 

 

 

493 

ʖ.ʈ. ʂʦʣʝʩʥʠʢ, ɽ.ɺ. ʂʦʯʠʥʘ 

ɸʥʘʣʠʟ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʚ ʩʬʝʨʝ ʚʳʷʚʣʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʦʙʲʝʢʪʦʚ ʥʘʢʦʧʣʝʥʥʦʛʦ ʚʨʝʜʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠéééééééééééééééééé... 

 

 

497 

ɸ.ʉ. ʆʚʯʠʥʥʠʢʦʚʘ, ʀ.ɺ. ʇʦʥʦʤʘʨʝʚʘ 

ʕʢʦʣʦʛʠʯʥʘʷ ʫʧʘʢʦʚʢʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ: 

ʩʠʥʪʝʟ ʠ ʘʥʘʣʠʟ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʡ ʧʣʝʥʢʠ ʇɺʉ......................................................................... 

 

 

500 

ʄ.ɸ. ɺʝʨʰʠʥʠʥ, ɺ.ɸ. ʑʝʨʙʘ 

ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʕʣʝʢʪʨʦʩʪʘʣʴéé.. 

 

503 

ʉ.ɸ. ʗʨʝʤʝʥʢʦ, ʄ.ʅ. ɾʝʨʣʳʢʠʥʘ, ʂ.ɺ. ɻʘʨʤʦʥʦʚ 

ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʜʦʨʦʞʥʦʛʦ 

ʩʝʨʚʠʩʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʫʨʠʟʤʘéééééééééééééééééééééééé.. 

 

 

506 

ɺ.ʈ. ʀʚʘʥʦʚ, ʄ.ɸ. ɻʘʣʣʷʤʦʚ, ɸ.ʈ. ʖʩʫʧʦʚʘ 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʧʣʠʚʥʳʭ ʙʨʠʢʝʪʦʚ ʠʟ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʪʭʦʜʦʚéééééééééééééééééééééééééééééééééé... 

 

 

510 

ɽ.ʇ. ɸʥʦʩʦʚʘ, ʄ.ɸ. ɻʘʣʣʷʤʦʚ, ɸ.ʈ. ʖʩʫʧʦʚʘ 

ʆʯʠʩʪʢʘ ʰʣʘʤʘ ʦʪ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʩʣʘééééééééééééééééééééé.. 

 

513 

ɽ.ɸ. ɿʚʝʨʝʚʘ, ʈ.ɼ. ʉʠʪʘʥʦʚ, ʊ.ɺ. ʀʟʚʝʢʦʚʘ, ɸ.ɸ. ɻʫʱʠʥ 

ʆʮʝʥʢʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ ʚ ʋʚʦʜʴʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʦ ʢʦʤʧʣʝʢʩʥʳʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤéééééééééééééééééééééééééé. 

 

 

516 

ʂ.ɼ. ʉʪʨʝʣʴʥʠʢʦʚ, ʄ.ɺ. ʋʩʧʝʥʩʢʘʷ 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ ʧʨʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʢʘʨʴʝʨʦʚééééééééééééééé.. 

 

519 

ɼ.ʈ. ʉʝʨʛʠʝʥʢʦ, ɸ.ʉ. ʐʠʰʦʚ, ʃ.ɸ. ɼʫʙʢʦʚʩʢʘʷ 

ʉʠʥʝʨʛʠʷ ʦʪʨʘʩʣʝʡ: ʢʘʢ ʦʪʭʦʜʳ ʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʛʫʪ ʩʪʘʪʴ ʩʳʨʴʸʤ ʜʣʷ ʜʨʫʛʦʛʦéé. 

 

522 

ɸ.ɸ. ʉʘʨʘʥʮʝʚʘ, ɽ.ʅ. ʂʫʟʠʥ  

ʇʨʦʙʣʝʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʛʦʨʦʜʩʢʠʭ ʚʦʜʦʢʘʥʘʣʘʭéééééééé 

 

525 

ɸ.ʆ. ʇʦʜʜʫʙʥʳʡ, ɽ.ʕ. ʉʘʤʦʡʣʦʚʘ 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʙʣʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʦʪʭʦʜʘʤʠ 

ʙʫʨʝʥʠʷ ʠ ʠʭ ʫʪʠʣʠʟʘʮʠʠééééééééééééééééééééééééééé.. 

 

 

527 

ɸ.ɸ. ʉʝʨʜʶʢ, ɽ.ʕ. ʉʘʤʦʡʣʦʚʘ 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷéééééééééééééééééééééééééééééééé... 

 

 

529 

ɸ.ɸ. ʏʝʨʥʦʚʦʣʦʚʘ, ɽ.ʕ. ʉʘʤʦʡʣʦʚʘ 

ʆʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘ ʩʯʸʪ ʨʝʮʠʢʣʠʥʛʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚéé. 

 

532 

ɽ.ɺ. ɸʥʠʩʠʤʦʚʘ, ɼ.ɸ. ʂʦʟʳʨʴ, ɺ.ɸ. ɿʫʙʢʦʚ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʚʦʜ ʧʦʣʠʛʦʥʘ ʪʚʸʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚé.. 

 

534 

ʉ.ɸ. ɻʝʧʧʝʣʴ 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʘʩʧʝʢʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʚ ʞʘʨʢʦʤ ʢʣʠʤʘʪʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʫʪʠ 

ʨʝʰʝʥʠʷéééééééééééééééééééééééééééééééééé.. 

 

 

538 
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ʖ.ʉ. ɽʛʦʨʦʚʘ, ɽ.ʀ. ʍʘʙʘʨʦʚʘ 

ʆʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʭʦʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʣʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʞʠʣʴʷ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʘʟʦʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘééééé... 

 

 

540 

ʄ.ɻ. ʇʦʥʦʤʘʨʝʚʘ, ɼ.ɸ. ʇʦʧʦʚʘ, ɽ.ʀ. ʈʳʙʘʣʢʠʥʘ, ʂ.ʐ. ʂʘʟʝʝʚ 

ɹʠʦʠʥʜʠʢʘʮʠʦʥʥʘʷ ʨʦʣʴ ʠʥʚʝʨʪʘʟʳ ʚ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʧʦʯʚʝʥʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳéééééééééééééééééééééééééééé. 

 

 

543 

ɼ.ɸ. ʇʦʧʦʚʘ, ʄ.ɻ. ʇʦʥʦʤʘʨʝʚʘ, ɽ.ʀ. ʈʳʙʘʣʢʠʥʘ, ʂ.ʐ. ʂʘʟʝʝʚ 

ɼʝʛʠʜʨʦʛʝʥʘʟʘ ʢʘʢ ʠʥʬʦʨʤʘʪʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ 

ʧʦʯʚʫééééééééééééééééééééééééééééééééééé... 

 

 

546 

ʀ. ɺʘʥ, ʀ. ʖʘʥʴ, ʎ. ʗʥ, ɽ.ʖ. ʅʝʛʫʣʷʝʚʘ 

ʎʠʬʨʦʚʦʡ ʘʫʜʠʪ ʚ çʟʝʣʝʥʦʤè ʩʪʨʦʠʪʝʣʴʩʪʚʝ: ʧʨʠʤʝʥʝʥʠʝ ai-ʧʣʘʪʬʦʨʤ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ 

bim-ʤʦʜʝʣʝʡéééééééééééééééééééééééééééééééé... 

 

 

549 

ɽ.ɸ. ʇʝʪʨʝʥʢʦ, ʗ.ʆ. ɹʝʣʝʮʢʠʡ 

ʆʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ʢʘʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ɼʦʥʙʘʩʩʘ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʢʠʭ ʙʘʟʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠééééééééééééé 

 

 

551 

ʄ.ʖ. ɹʘʜʝʢʠʥ, ɺ.ɸ. ɿʫʙʢʦʚ 

ʊʝʨʤʠʯʝʩʢʘʷ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ: ʦʪ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʜʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷééééééééééééééééééééééééééééééééé. 

 

 

554 

ʉ.ʆ. ɹʦʶʨ, ʉ.ʖ. ʂʫʣʠʢʦʚʘ 

ɺʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʟʝʣʝʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ 

 

557 

ɽ.ʀ. ʄʠʰʥʠʥʘ 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘééééééééééééééé 

 

561 

ɽ.ɸ. ʅʝʪʝʩʦʚʘ, ʉ.ʖ. ʂʫʣʠʢʦʚʘ 
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ʉɽʂʎʀʗ 1. ʇʈʆɹʃɽʄʓ ʇʈʆʄʓʐʃɽʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʀ ʆʍʈɸʅʓ 

ʊʈʋɼɸ 
 

 

ʋɼʂ 661.683.3  

 

ʈɸɿʈɸɹʆʊʂɸ ʊɽʇʃʆʀɿʆʃʗʎʀʆʅʅʓʍ ʂʆʅʆʇʃʗʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ʉ   

ʆɻʅɽɿɸʑʀʊʅʓʄʀ ʉɺʆʁʉʊɺɸʄʀ 

 

ʜ.ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ ʊʘʫʩʘʨʦʚʘ ɹ.ʈ. ʤʘʛʠʩʪʨʘʥʪ ʈʦʜʠʦʥʦʚ ɸ.ʄ. 

ɸʆ ɸʣʤʘʪʠʥʩʢʠʡ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ 

 

ʈʘʟʨʘʙʦʪʘʥ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʡ ʦʛʥʝʟʘʱʠʪʥʳʡ ʩʦʩʪʘʚʘ ʥʘ ʦʩʥʦʚʝ 

ʩʠʣʠʢʘʪʘ ʥʘʪʨʠʷ ʤʦʯʝʚʠʥʳ ʠ ʜʠʛʠʜʨʦʬʦʩʬʘʪʘ ʥʘʪʨʠʷ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʢʦʥʦʧʣʷʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʦʙʨʘʙʦʪʢʠ ʢʦʥʦʧʣʷʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʤʧʦʟʠʮʠʝʡ ʧʦʚʳʰʘʶʪʩʷ ʦʛʥʝʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ.                      

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʆʅʆʇʃʗʅʓʁ ʊɽʇʃʆʀɿʆʃʗʎʀʆʅʅʓʁ ʄɸʊɽʈʀɸʃ, 

ʆɻʅɽɿɸʑʀʊʅʓɽ ʉɺʆʁʉʊɺɸ, ʉʀʃʀʂɸʊ ʅɸʊʈʀʗ, ʄʆʏɽɺʀʅɸ, 

ɼʀɻʀɼʈʆʌʆʉʌɸʊ ʅɸʊʈʀʗ. 

 

An environmentally friendly flame retardant composition based on sodium urea silicate 

and sodium dihydrogen phosphate has been    developed for modifying hemp thermal insulation 

materials. Optimal processing conditions for the hemp   materials have been  identified. It has 

been demonstrated that thermal insulation materials modified with the proposed composition 

exhibit improved fire-retardant properties. 

Key words: HEMP THERMAL INSULATION MATERIAL, FIRE PROTECTION 

PROPERTIES, SODIUM SILICATE, UREA, SODIUM DIHYDROPHOSPHATE. 

  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʨʘʙʦʪʢʘ ʫʩʪʦʡʯʠʚʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʩʳʨʴʷ ʚʳʟʳʚʘʝʪ 

ʦʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ ʚ ʩʚʷʟʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʦʣʦʛʠ. ɸʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʫʪʝʧʣʝʥʠʝ ʜʦʤʦʚ ʠ ʥʝʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ. ɼʣʷ ʭʦʨʦʰʝʡ 

ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʥʝʦʙʭʦʜʠʤ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʙʳ ʥʝ ʪʦʣʴʢʦ ʧʨʝʢʨʘʩʥʦ ʩʦʭʨʘʥʷʣ ʪʝʧʣʦ, 

ʥʦ ʠ ʥʝ ʚʳʟʳʚʘʣ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʟʜʦʨʦʚʴʷ. ʇʨʠʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʘʢʪʠʚʥʦ 

ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʠ ʚʳʪʝʩʥʷʶʪ ʩʠʥʪʝʪʠʯʝʩʢʠʝ [1-2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʢʦʥʦʧʣʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʚʝʩʪʥʳʭ ʩʚʦʝʡ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴʶ. 

ʋʩʪʦʡʯʠʚʳʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʢʦʥʦʧʣʷʥʳʭ ʚʦʣʦʢʦʥ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʞʠʟʥʝʩʧʦʩʦʙʥʫʶ ʘʣʴʪʝʨʥʘʪʠʚʫ ʧʣʘʩʪʠʢʦʚʳʤ ʠʟʦʣʷʮʠʦʥʥʳʤ 

ʧʝʥʦʧʣʘʩʪʘʤ[3-5]. ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʠʟʦʣʷʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʚ, ʷʚʣʷʝʪʩʷ ʠʭ 

ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ. ʆʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʩʪʘʣʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ 

ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʙʣʘʛʦʜʘʨʷ ʠʭ ʵʬʬʝʢʪʠʚʥʳʤ, 

ʵʢʦʥʦʤʠʯʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ, ʠʤʝʶʪ ʥʠʟʢʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʥʠʟʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʜʳʤʘ ʚʦ ʚʨʝʤʷ ʛʦʨʝʥʠʷ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʥʪʠʧʠʨʝʥʳ ʨʘʟʣʠʯʥʦʛʦ 

ʩʦʩʪʘʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʦʛʥʝʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ 

ʧʦʢʨʳʪʠʷ ʟʘʱʠʱʘʶʪ ʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʦʛʥʝʤ ʠ ʫʣʫʯʰʘʶʪ ʠʭ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ [6-7]. 
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ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʜʘʥʠʝ ʦʛʥʝʩʪʦʡʢʦʩʪʠ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤ ʢʦʥʦʧʣʷʥʳʤ ʤʘʪʝʨʠʘʣʘʤ. 

ʆʙʨʘʙʦʪʢʫ   ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʦʜʠʣʠ ʦʛʥʝʩʪʦʡʢʦʡ ʟʦʣʴ-ʛʝʣʴ ʢʦʤʧʦʟʠʮʠʝʡ ʥʘ ʦʩʥʦʚʝ 

ʩʠʣʠʢʘʪʘ ʥʘʪʨʠʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʟʦʪ- ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʭ ʘʥʪʠʧʠʨʝʥʦʚ. 

ʈʘʟʨʘʙʦʪʘʥ ʩʦʩʪʘʚ ʥʘ ʦʩʥʦʚʝ ʩʠʣʠʢʘʪʘ ʥʘʪʨʠʷ ʤʦʯʝʚʠʥʳ ʠ ʜʠʛʠʜʨʦʬʦʩʬʘʪʘ ʥʘʪʨʠʷ ʜʣʷ 

ʧʨʠʜʘʥʠʷ ʫʪʝʧʣʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ. ʇʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʦʛʥʝʟʘʱʠʪʥʳʝ ʩʦʩʪʘʚʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʥʠʞʝʥʠʝ ʛʦʨʶʯʝʩʪʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʢʦʥʦʧʣʷʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʢʦʤʧʦʟʠʮʠʷʤʠ ʧʦʚʳʰʘʶʪʩʷ ʦʛʥʝʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʪʘʙʣʠʮʘ 1. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʩʪʘʚʘ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʛʦʨʝʥʠʶ. 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʠʜʨʦʦʨʪʦʬʦʩʬʘʪʘ ʢʘʣʠʷ ʠ ʤʦʯʝʚʠʥʳ, ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʚʨʝʤʝʥʠ ʪʣʝʥʠʷ ʠ ʜʣʠʥʳ ʦʙʫʛʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʫʪʝʧʣʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣ. 

 

ʊʘʙʣʠʮʘ 1 ð ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ, ʧʨʦʧʠʪʘʥʥʳʭ ʦʛʥʝʟʘʱʠʪʥʳʤ 

ʩʦʩʪʘʚʦʤ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

      ʂʦʥʮʝʥʪʨʘʮʠʷ  ʚʝʱʝʩʪʚ , ʛ/ʣ 

 

ɼʣʠʥʘ 

ʦʙʫʛʣʝʥʥʦʛʦ 

ʫʯʘʩʪʢʘ, ʤʤ 

 

ɺʨʝʤʷ ʪʣʝʥʠʷ 

 CO(NH2)2 Na H2PO4 

ʀʩʭʦʜʥʳʡ ʦʙʨʘʟʝʮ           50  

1 25 100 30 2 

2 50 200 15 1.5 

3 75 300 7 1 

4 100 400 5 1 

 

ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʥʥʦ-ʩʢʘʥʠʨʫʶʱʝʡ ʤʠʢʨʦʩʢʦʧʠʠ ʨʠʩʫʥʢʝ 1 ʠ 

ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ ʪʘʙʣʠʮʘ 2 ʧʦʢʘʟʳʚʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ, ʚ 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʦʟʛʦʨʘʥʠʶ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

 

   
                                   a                                                                         b 

ʈʠʩʫʥʦʢ 2 ð ʕʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʳʡ ʤʠʢʨʦʘʥʘʣʠʟ ʢʦʥʪʨʦʣʴʥʦʛʦ (a) ʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ (b) ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʢʦʥʦʧʣʷʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 

Fe

Fe FeMg Ca FeAl S K KSi

CaS

Ca

O

Ca

K

C

1 2 3 4 5 6 7 8 9 10

ʢʵɺʇʦʣʥʘʷ ʰʢʘʣʘ 8778 ʠʤʧ. ʂʫʨʩʦʨ: 0.289  (5519 ʠʤʧ.)

ʉʧʝʢʪʨ 1

ʉʧʝʢʪʨ 1 (ɺʦʩʩʪʘʥʦʚʣʝʥʦ)

Fe
Fe

FeS K Ca
S
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Ca
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Ca
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Si

K

C

Na

P
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ʢʵɺʇʦʣʥʘʷ ʰʢʘʣʘ 13403 ʠʤʧ. ʂʫʨʩʦʨ: 0.089  (1717 ʠʤʧ.)

ʉʧʝʢʪʨ 1

ʉʧʝʢʪʨ 1 (ɺʦʩʩʪʘʥʦʚʣʝʥʦ)
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ʊʘʙʣʠʮʘ 2. ʉʨʝʜʥʠʡ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʢʦʥʦʧʣʷʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ 

 ̄ NaH2PO4 

ʛ/ʣ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ, % 

C O Na Al  Si 

 

P 

 

S K Ca Fe 

ʂʦʥʪʨʦʣʴʥʳʡ 

ʦʙʨʘʟʝʮ 54,87 41,00 0,16 0,26 0,24  1,55 0,27 0,96 0,68 

2 200 35,11 43,66 6,99 0,12 3,11 9,52 0,39 0,05 0,16 0,88 

 

ʈʘʟʨʘʙʦʪʘʥ ʩʦʩʪʘʚ ʥʘ ʦʩʥʦʚʝ ʩʠʣʠʢʘʪʘ ʥʘʪʨʠʷ, ʤʦʯʝʚʠʥʳ ʠ ʜʠʛʠʜʨʦʬʦʩʬʘʪʘ ʥʘʪʨʠʷ 

ʜʣʷ ʧʨʠʜʘʥʠʷ ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʠʟ ʢʦʥʦʧʣʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʢʦʤʧʦʟʠʮʠʷʤʠ, ʧʦʚʳʰʘʶʪʩʷ ʦʛʥʝʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ.                      
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ɸʅɸʃʀɿ ɹɽɿʆʇɸʉʅʆʉʊʀ ɸɺɸʈʀʁʅʆɻʆ ʕʅɽʈɻʆɹʃʆʂɸ 

ʏɽʈʅʆɹʓʃʔʉʂʆʁ ɸʕʉ 

 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ɽ.ʅ. ʌʠʣʦʥʦʚʘ 

ʌɻɹʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʘʩʧʝʢʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 4-ʦʛʦ ʵʥʝʨʛʦʙʣʦʢʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ 

ʩʧʫʩʪʷ 40 ʣʝʪ. ʉʘʤʦʧʨʦʠʟʚʦʣʴʥʳʝ ʮʝʧʥʳʝ ʨʝʘʢʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʚ ʪʦʧʣʠʚʦʩʦʜʝʨʞʘʱʝʡ 

ʣʘʚʝ ʘʚʘʨʠʡʥʦʛʦ ʵʥʝʨʛʦʙʣʦʢʘ. ʈʘʩʯʸʪʳ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʠ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʨʝʘʣʴʥʳʭ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʏɽʈʅʆɹʓʃʔʉʂɸʗ ɸʕʉ, ɸɺɸʈʀʗ, ʈɸɼʀʆʅʋʂʃʀɼʓ, 

ʅɽʁʊʈʆʅ, ʃʊʉʄ (ʃɸɺʆʇʆɼʆɹʅʓɽ ʊʆʇʃʀɺʆʉʆɼɽʈɾɸʑʀɽ ʄɸʊɽʈʀɸʃʓ), 

ɹɽɿʆʇɸʉʅʆʉʊʔ.  

 

The safety aspects of the 4th power unit of the Chernobyl Nuclear Power Plant have 

been considered 40 years later. Spontaneous chain reactions occur in the fuel-containing lava 

of the emergency power unit. Calculations and modeling of the situation may differ significantly 

from the actual processes occurring. 

Keywords: CHERNOBYL NUCLEAR POWER PLANT, ACCIDENT, 

RADIONUCLIDES, NEUTRON, LFCM (LAVA-LIKE FUEL-CONTAINING MATERIALS), 

SAFETY. 

 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʘʢʪʫʘʣʴʥʦ ʚ 21 ʚʝʢʝ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʦʰʠʙʦʢ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ ʥʘʧʦʤʥʠʪʴ ʦ ʩʝʙʝ ʩʧʫʩʪʷ ʚʝʢʘ ʠ 

ʪʳʩʷʯʝʣʝʪʠʷ. ʇʨʠʤʝʨʦʤ ʪʦʤʫ ʷʚʣʷʝʪʩʷ ʪʨʘʛʝʜʠʷ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʦʰʣʘ ʧʦʯʪʠ 40 ʣʝʪ ʥʘʟʘʜ 

26 ʘʧʨʝʣʷ 1986 ʛʦʜʘ ʥʘ 4-ʦʤ ʵʥʝʨʛʦʙʣʦʢʝ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ. ʊʦʛʜʘ ʧʣʘʥʝʪʘ ʙʳʣʘ ʚ 

ʰʘʛʝ ʦʪ ʛʣʦʙʘʣʴʥʦʡ ʢʘʪʘʩʪʨʦʬʳ, ʠ ʪʦʣʴʢʦ ʩʣʘʞʝʥʥʘʷ ʨʘʙʦʪʘ ʩʦʚʝʪʩʢʦʛʦ ʥʘʨʦʜʘ: ʫʯʸʥʳʭ 

ʠ ʣʠʢʚʠʜʘʪʦʨʦʚ, ʢʘʢ ʚʦʝʥʥʳʭ, ʪʘʢ ʠ ʛʨʘʞʜʘʥʩʢʠʭ, ʧʦʟʚʦʣʠʣʘ ʠʟʙʝʞʘʪʴ ʭʫʜʰʝʛʦ ʩʮʝʥʘʨʠʷ 

ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ. ʆʜʥʘʢʦ ʠ ʩʝʡʯʘʩ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʤʘʥʝʥʪʥʦ ʤʦʥʠʪʦʨʠʪʴ ʩʠʪʫʘʮʠʶ ʠ 

ʦʙʩʫʞʜʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʟʝʤʥʦʛʦ ʰʘʨʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜ ʜʚʫʤʷ 

ʩʘʨʢʦʬʘʛʘʤʠ ʥʘʭʦʜʷʪʩʷ ʨʘʜʠʦʥʫʢʣʠʜʳ ʩ ʧʝʨʠʦʜʦʤ ʧʦʣʫʨʘʩʧʘʜʘ ʚ ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʣʝʪ. 

ʅʘʧʨʠʤʝʨ, ʧʣʫʪʦʥʠʡ-239 - 24400 ʣʝʪ, ʫʨʘʥ-235 ï 7,1Ŀ 108 ʣʝʪ, ʥʝʧʪʫʥʠʡ-237 ï 2,1Ŀ106 ʣʝʪ, 

ʘʤʝʨʠʮʠʡ-243 ï 7300 ʣʝʪ ʠ ʪ.ʜ. ʆʥʠ ʤʦʛʫʪ ʩʪʘʪʴ ʩʥʦʚʘ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝʛʦ 

ʞʠʚʦʛʦ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʜʣʷ ʨʝʘʢʪʦʨʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʨʘʥ-238, 

ʦʙʦʛʘʱʸʥʥʳʡ ʠʟʦʪʦʧʦʤ ʫʨʘʥʦʤ-235 ʜʦ 2%. ʇʦʩʣʝ ʘʚʘʨʠʠ 1986 ʛʦʜʘ ʦʢʦʣʦ 80-90 ʪʦʥʥ 

ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ ʦʩʪʘʣʦʩʴ ʚ ʟʜʘʥʠʠ ʩ ʨʝʘʢʪʦʨʦʤ (ʠʟ ʟʘʛʨʫʞʝʥʥʳʭ 200 ʪʦʥʥ) [1]. 

ɸʢʪʠʚʥʦʩʪʴ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʪʦʧʣʠʚʘ 1 ʤʣʨʜ. ʢʶʨʠ (ʩʪʦʣʴʢʦ ʞʝ ʩʦʩʪʘʚʠʣ ʠ ʚʳʙʨʦʩ ʧʨʠ 

ʚʟʨʳʚʝ, ʘ ʥʝ 50 ʤʣʥ. ʢʶʨʠ, ʟʘʷʚʣʝʥʥʳʭ ʦʬʠʮʠʘʣʴʥʦ). ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʩʪʘʥʢʠ ʪʦʧʣʠʚʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʷʜʝʨʥʫʶ ʣʘʚʫ ï ʃʊʉʄ (ʣʘʚʦʧʦʜʦʙʥʳʝ ʪʦʧʣʠʚʦʩʦʜʝʨʞʘʱʠʝ ʤʘʪʝʨʠʘʣʳ). 

ʕʪʘ ʩʤʝʩʴ ʠʟ ʙʝʪʦʥʘ, ʩʪʘʣʠ ʠ ʢʝʨʘʤʠʢʠ ʠʤʝʝʪ ʤʦʜʠʬʠʢʘʮʠʠ [2]: 

- ʢʦʨʠʯʥʝʚʘʷ ʢʝʨʘʤʠʢʘ (ʣʘʚʘ); 

- ʯʸʨʥʘʷ ʢʝʨʘʤʠʢʘ (ʣʘʚʘ); 

- ʧʦʣʠʭʨʦʤʥʘʷ ʢʝʨʘʤʠʢʘ (ʣʘʚʘ); 

- ʰʣʘʢʦʦʙʨʘʟʥʳʝ (ʛʨʘʥʫʣʳ); 

- ʧʝʤʟʦʦʙʨʘʟʥʳʝ. 
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ʉʧʫʩʪʷ ʜʝʩʷʪʢʠ ʣʝʪ ʧʦʩʣʝ ʘʚʘʨʠʠ ʩʚʦʡʩʪʚʘ ʰʣʘʢʦʦʙʨʘʟʥʳʭ ʃʊʉʄ ʩʠʣʴʥʦ 

ʠʟʤʝʥʠʣʠʩʴ. ʋʯʸʥʳʝ-ʩʧʝʮʠʘʣʠʩʪʳ ʂʫʨʯʘʪʦʚʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʯʠʪʘʶʪ ʚʦʜʫ ʛʣʘʚʥʳʤ ʠʭ 

ʨʘʟʨʫʰʠʪʝʣʝʤ ʚ ʦʙʲʝʢʪʝ çʋʢʨʳʪʠʝè. ʇʨʠʯʸʤ, ʥʘʠʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʦʰʣʠ ʚ 

çʧʝʤʟʝè, ʰʣʘʢʝ ʠ ʯʸʨʥʦʡ ʢʝʨʘʤʠʢʝ [2]. ʅʦ ʙʳʣʠ ʠ ʧʣʶʩʳ ʦʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ. 

ɺʦʜʘ ʷʚʣʷʝʪʩʷ ʟʘʤʝʜʣʠʪʝʣʝʤ ʠ ʩʠʣʴʥʳʤ ʧʦʛʣʦʪʠʪʝʣʝʤ ʥʝʡʪʨʦʥʦʚ, ʧʦʵʪʦʤʫ, ʢʦʛʜʘ ʝʸ 

ʤʥʦʛʦ, ʪʦ ʚʩʝ ʥʝʡʪʨʦʥʳ ʫʩʧʝʚʘʶʪ ʟʘʤʝʜʣʠʪʩʷ ʚ ʥʝʡ. 1-ʡ ʩʘʨʢʦʬʘʛ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʵʪʦʤʫ, 

ʪ.ʢ. ʩʦ ʚʨʝʤʝʥʝʤ ʩʪʘʣ ʥʝ ʛʝʨʤʝʪʠʯʝʥ. ʉʝʡʯʘʩ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʜʘʪʯʠʢʠ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʚ ʃʊʉʄ ʠʜʸʪ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʡ ʧʨʦʮʝʩʩ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ ʠ ʠʩʧʫʩʢʘʶʪʩʷ 

ʥʝʡʪʨʦʥʳ. ʅʘʧʨʠʤʝʨ, ʜʘʪʯʠʢ 305/2 ʟʘʬʠʢʩʠʨʦʚʘʣ ʨʦʩʪ ʧʣʦʪʥʦʩʪʠ ʥʝʡʪʨʦʥʥʦʛʦ ʧʦʪʦʢʘ ʥʘ 

60% ʚ ʨʘʡʦʥʝ ʤʦʱʥʦʛʦ ʩʢʦʧʣʝʥʠʷ ʃʊʄʉ (ʨʠʩʫʥʦʢ 1) [3]. 

 

 
ʈʠʩʫʥʦʢ 1 ð ɼʘʪʯʠʢʠ ʠ ʬʨʘʛʤʝʥʪ ʨʘʟʨʝʟʘ 4-ʛʦ ʵʥʝʨʛʦʙʣʦʢʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ 

(ʜʘʪʯʠʢ 305/2 ʚ ʩʝʨʝʜʠʥʝ ʨʠʩʫʥʢʘ) 

 

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʦʛʦ ʢʦʥʬʘʡʥʤʝʥʪʘ (ʩʘʨʢʦʬʘʛ ˉ2) ʨʝʟʢʦ 

ʩʦʢʨʘʪʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ. ʅʝ ʧʦʩʪʫʧʘʝʪ ʚʦʜʘ ʜʦʞʜʝʚʘʷ, ʪʘʣʘʷ ʠ ʢʘʧʠʣʣʷʨʥʘʷ [3]. 

ʀʜʸʪ ʧʨʦʮʝʩʩ ʧʨʦʩʫʰʢʠ, ʘ ʩʦʚʨʝʤʝʥʥʳʝ ʜʘʪʯʠʢʠ ʨʘʜʠʘʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʪʦʣʱʝ 

ʟʘʚʘʣʦʚ, ʧʦʩʪʦʷʥʥʦ ʠʥʬʦʨʤʠʨʫʶʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦ ʨʝʘʣʴʥʦʡ ʷʜʝʨʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʜ 

ʨʝʘʢʪʦʨʦʤ 4-ʦʛʦ ʵʥʝʨʛʦʙʣʦʢʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ. ʀ, ʩʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, 

ʫʯʸʥʳʝ ʥʝ ʠʩʢʣʶʯʘʶʪ çʨʠʩʢ ʠʥʮʠʜʝʥʪʦʚè, ʪ.ʢ. ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʥʦʚ ʧʦʜ ʨʝʘʢʪʦʨʦʤ 

ʨʘʩʪʸʪ. ɼʝʣʝʥʠʝ ʷʜʝʨ ʫʨʘʥʘ-235, ʧʣʫʪʦʥʠʷ-239 ʠ ʜʨʫʛʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʚ ʟʘʩʪʳʚʰʝʡ ʣʘʚʝ.  

ɺ ʃʊʄʉ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʚʦʜʳ ʧʨʦʠʩʭʦʜʷʪ ʘʢʪʠʚʥʦ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʝ 

ʮʝʧʥʳʝ ʨʝʘʢʮʠʠ ʜʝʣʝʥʠʷ. ʅʝʡʪʨʦʥ ʤʘʩʩʦʡ 1,67Ŀ10-27 ʢʛ (ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ q = 0) 

ʧʦʛʣʦʱʘʝʪʩʷ ʷʜʨʦʤ ʘʪʦʤʘ ʫʨʘʥʘ-235 ʠ ʜʘʣʝʝ ʜʝʬʦʨʤʠʨʫʝʪ ʝʛʦ, ʚʳʪʷʛʠʚʘʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʷʜʨʦ ʨʘʟʨʳʚʘʝʪʩʷ ʥʘ ʯʘʩʪʠ ʠ ʧʨʠ ʵʪʦʤ ʚʳʙʨʘʩʳʚʘʶʪʩʷ 2-3 ʥʝʡʪʨʦʥʘ ʩ ʤʛʥʦʚʝʥʥʳʤ 

ʚʳʜʝʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʨʘʟʣʝʪʘʶʱʠʭʩʷ ʦʩʢʦʣʢʦʚ (ʨʠʩʫʥʦʢ 2). ɼʘʣʝʝ ʵʪʠ ʥʝʡʪʨʦʥʳ 

ʚʳʟʳʚʘʶʪ ʨʘʩʧʘʜ ʜʨʫʛʠʭ ʷʜʝʨ ʫʨʘʥʘ-235 ʩ ʚʳʜʝʣʝʥʠʝʤ ʦʯʝʨʝʜʥʳʭ ʥʝʡʪʨʦʥʦʚ ʠ 

ʚʳʜʝʣʷʝʪʩʷ ʝʱʸ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ. ʇʨʠ ʤʦʱʥʦʩʪʠ 1ʄɺʪ ʧʨʦʠʩʭʦʜʠʪ 3Ŀ1016 ʘʢʪʦʚ ʜʝʣʝʥʠʷ 

ʚ ʩʝʢʫʥʜʫ. 

ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʚʦʜʦʚ ʜʣʷ ʙʝʩʧʦʢʦʡʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʠ ʜʣʷ 

ʫʯʸʥʳʭ, ʠ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʆʯʝʨʝʜʥʦʡ ʥʝʛʘʪʠʚʥʳʡ ʤʦʤʝʥʪ ʩʠʪʫʘʮʠʠ - ʫʪʝʯʢʘ 

ʙʣʦʯʥʳʭ ʚʦʜ. ʇʨʦʜʦʣʞʘʶʪ ʤʠʛʨʠʨʦʚʘʪʴ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʨʘʜʠʦʥʫʢʣʠʜʳ ʚ ʩʦʩʪʘʚʝ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʫʨʘʥ-238, ʫʨʘʥ-234, ʫʨʘʥ-232) [2]. ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʠʟʤʝʥʠʣʘʩʴ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʤʝʨʦʧʨʠʷʪʠʡ 1986-1987 ʛʛ. ʃʠʢʚʠʜʘʪʦʨʳ ʨʳʣʠ ʪʨʘʥʰʝʠ, ʟʘʙʠʚʘʣʠ ʠʭ ʛʣʠʥʦʡ, 

ʯʪʦʙʳ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʦʩʪʘʣʠʩʴ ʧʦʜ ʏɸʕʉ. ɺ ʠʪʦʛʝ ʧʨʦʠʟʦʰʣʦ 

ʩʤʝʱʝʥʠʝ 2-ʭ ʧʣʠʪ-ʦʩʥʦʚʘʥʠʡ (ʤʝʞʜʫ ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ ʙʣʦʢʘʤʠ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʪʨʝʪʴʠʤ 

ʠ ʯʝʪʚʸʨʪʳʤ). 
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ʈʠʩʫʥʦʢ 2 ð ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʡʪʨʦʥʘ ʩ ʷʜʨʦʤ ʫʨʘʥʘ-235 

 

ʉʝʡʯʘʩ 4-ʡ ʵʥʝʨʛʦʙʣʦʢ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ ʫʢʨʳʪ ʫʞʝ ʜʚʫʤʷ ʩʘʨʢʦʬʘʛʘʤʠ. 

ʇʝʨʚʳʡ ʙʳʣ ʧʦʩʪʨʦʝʥ ʟʘ ʧʦʣʛʦʜʘ ʚ 1986 ʛʦʜʫ. ɺʪʦʨʦʡ: ʠʟʦʣʷʮʠʦʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ-ʘʨʢʘ 

ʥʦʚʳʡ ʙʝʟʦʧʘʩʥʳʡ ʢʦʥʬʘʡʥʤʝʥʪ (ʅɹʂ) ʚʦʟʚʦʜʠʣʩʷ ʩ 2007 ʛʦʜʘ ʠ ʪʦʣʴʢʦ 10 ʠʶʣʷ 2019 

ʛʦʜʘ ʙʳʣ ʩʜʘʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. ɺ ʥʦʯʴ ʥʘ 14 ʬʝʚʨʘʣʷ 2025 ʛʦʜʘ ʥʘ ʢʨʳʰʝ ʅɹʂ ʧʨʦʠʟʦʰʸʣ 

ʚʟʨʳʚ ʠ ʧʦʞʘʨ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʨʘ ɹʇʃɸ. ʂ ʜʝʢʘʙʨʶ 2025 ʛʦʜʘ ʩʧʝʮʠʘʣʠʩʪʳ ʄɸɻɸʊʕ 

ʟʘʢʦʥʯʠʣʠ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʘʨʢʦʬʘʛʘ ʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʧʦʚʨʝʞʜʝʥʠʝ ʩʝʨʴʸʟʥʦʝ [4]. ɻʝʥʜʠʨʝʢʪʦʨ ʄɸɻɸʊʕ ʈʘʬʘʵʣʴ ɻʨʦʩʩʠ ʟʘʷʚʠʣ ʦ 

ʧʨʠʦʩʪʘʥʦʚʢʝ ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʪ ʥʘ ʏɸʕʉ. ʇʦʵʪʦʤʫ ʪʨʝʚʦʞʥʦ ʟʘ 4-ʡ ʵʥʝʨʛʦʙʣʦʢ ʠ ʩʧʫʩʪʷ 

40 ʣʝʪ ʧʦʩʣʝ ʘʚʘʨʠʠ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʥʘʧʠʩʘʥʘ ʧʦʩʣʝ ʧʦʩʝʱʝʥʠʷ ʤʫʟʝʷ ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʉʦʶʟʘ 

çʏʝʨʥʦʙʳʣʴè (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ). ʅʘʰʠ ʩʪʫʜʝʥʪ r1 ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʠʷ çʊʝʭʥʦʩʬʝʨʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴè ʚʩʪʨʝʪʠʣʠʩʴ ʩ ʣʠʢʚʠʜʘʪʦʨʘʤʠ ʧʦʩʣʝʜʩʪʚʠʡ ʚʟʨʳʚʘ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ 

ɸʕʉ. ʄʳ ʫʩʣʳʰʘʣʠ ʠʟ ʧʝʨʚʳʭ ʫʩʪ ʦ ʛʝʨʦʠʯʝʩʢʦʤ ʧʦʜʚʠʛʝ ʩʦʚʝʪʩʢʠʭ ʣʶʜʝʡ (ʚʦʝʥʥʳʭ ʠ 

ʛʨʘʞʜʘʥʩʢʠʭ), ʢʦʪʦʨʳʝ ʩʜʝʣʘʣʠ ʥʝʚʦʟʤʦʞʥʦʝ ï ʚ ʩʤʝʨʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʤʦʛʘʣʠ 

ʵʚʘʢʫʠʨʦʚʘʪʴ ʞʠʪʝʣʝʡ, ʦʯʠʱʘʣʠ ʪʝʨʨʠʪʦʨʠʶ ʦʪ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʙʣʦʤʢʦʚ ʠ 

ʜʝʟʘʢʪʠʚʠʨʦʚʘʣʠ ʝʸ, ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʟʘʱʠʪʥʳʝ ʵʢʨʘʥʳ, ʘ ʪʘʢʞʝ ʩʤʦʛʣʠ ʧʦʩʪʨʦʠʪʴ 

ʩʘʨʢʦʬʘʛ ʟʘ ʨʝʢʦʨʜʥʳʡ ʩʨʦʢ ʚ 6 ʤʝʩʷʮʝʚ. ʀʟ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʣʠʢʚʠʜʘʮʠʠ 

ʫʯʘʩʪʚʦʚʘʣʦ 2643 ʯʝʣʦʚʝʢʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʫʞʝ ʧʨʦʰʣʦ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʦʩʪʘʣʦʩʴ ʚ 

ʞʠʚʳʭ ʫʞʝ ʤʝʥʴʰʝ ʧʦʣʦʚʠʥʳ. ʇʨʝʜʩʝʜʘʪʝʣʴ ʉʦʶʟʘ ï ɺ.ʇ. ɼʨʦʟʜʦʚ, ʘ ʪʘʢʞʝ 

ʣʠʢʚʠʜʘʪʦʨʳ-ʥʦʚʦʩʠʙʠʨʮʳ - ʇ.ʀ. ʊʦʨʛʘʰʝʚ (ʚʳʧʫʩʢʥʠʢ ʥʘʰʝʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ), ɺ.ʄ. 

ʄʠʰʘʥʝʚ, ɸ.ʃ. ɻʘʫʩ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʩʯʠʪʘʶʪ, ʯʪʦ çʪʘʢ ʧʦʩʪʫʧʠʣ ʙʳ ʢʘʞʜʳʡè. ʆʥʠ ʥʝ 

ʩʯʠʪʘʶʪ ʩʝʙʷ ɻʝʨʦʷʤʠ. ɹʫʜʝʤ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʠ ʥʳʥʝʰʥʝʝ ʧʦʢʦʣʝʥʠʝ ʚʳʨʘʩʪʫʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ, ʘ ʧʘʪʨʠʦʪʠʯʝʩʢʠʡ ʥʘʩʪʨʦʡ ʧʦʤʦʞʝʪ ʩʪʘʪʴ ʠʤ ʥʘʩʪʦʷʱʠʤʠ ʣʶʜʴʤʠ. 
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ʦʩʥʦʚʥʦʡ ʧʨʠʤʝʨ ʜʣʷ ʘʥʘʣʠʟʘ, ʚʳʷʚʣʷʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʩʣʦʞʥʦʩʪʠ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʧʨʝʜʣʘʛʘʷ ʧʦʜʭʦʜʳ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʜʝʧʨʝʩʩʠʚʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚ ʥʦʚʳʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʦʨʦʜʩʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ.  
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The article addresses the topical issue of redevelopment and renovation of outdated 

industrial zones in the cities of Pridnestrovie, using Tiraspol as the primary case study for 

analysis. It identifies specific factors and challenges of this process and proposes approaches 

for the comprehensive transformation of depressed territories into new, functional urban 

spaces. 

Keywords: REDEVELOPMENT, RENOVATION, URBAN INDUSTRIAL ZONES, 
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ʇʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʇʨʠʜʥʝʩʪʨʦʚʴʷ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʉʦʚʝʪʩʢʦʛʦ 

ʉʦʶʟʘ ʥʘʭʦʜʷʪʩʷ ʚ ʪʷʞʝʣʦʡ ʜʝʧʨʝʩʩʠʠ. ʇʨʠ ʵʪʦʤ, ʚ ʩʠʣʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, 

ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ (ʨʝʜʝʚʝʣʦʧʤʝʥʪʘ), ʨʝʥʦʚʘʮʠʠ ʟʘʚʦʜʩʢʠʭ 

ʦʙʱʝʞʠʪʠʡ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʜʣʷ ʞʠʟʥʠ ʛʦʨʦʞʘʥ [1, 2]. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʚʦʜʦʚ ʠ ʬʘʙʨʠʢ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʮʝʥʪʨʘʭ ʇʨʠʜʥʝʩʪʨʦʚʴʷ ʙʳʣʠ ʣʠʢʚʠʜʠʨʦʚʘʥʳ ʧʦ ʧʨʦʮʝʜʫʨʝ ʙʘʥʢʨʦʪʩʪʚʘ, ʯʘʩʪʴ (ʢʘʢ 

ʠʤʝʣʦ ʤʝʩʪʦ ʚ ɹʝʥʜʝʨʘʭ) ʙʳʣʘ ʨʘʟʨʫʰʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ 1992 ʛʦʜʘ, 

ʦʩʪʘʚʰʠʝʩʷ ʨʘʙʦʪʘʶʪ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʛʨʫʟʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ. 

ɿʘʢʨʳʪʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʛʦʨʦʜʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʟʘʙʨʦʰʝʥʥʳʝ ʢʦʨʧʫʩʘ ʟʘʚʦʜʦʚ ʠ ʩʢʣʘʜʦʚ ʚʥʝ ʧʦʣʥʦʮʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʛʦʨʦʜʘ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʠʭ ʤʦʞʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ 

ʚ ʩʝʣʠʪʝʙʥʳʝ, ʜʝʣʦʚʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʥʝʣʠʢʚʠʜʥʳʝ ʘʢʪʠʚʳ 

ʚ ʣʠʢʚʠʜʥʳʝ, ʩʦʟʜʘʚʘʷ ʜʦʙʘʚʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʟʘ ʩʯʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʥʝʜʨʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʭ ʣʘʥʜʰʘʬʪʥʦ-ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ [3]. ʇʨʦʮʝʩʩ ʘʜʘʧʪʠʨʦʚʘʥʠʷ 

ʩʪʘʨʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʜ ʩʦʚʨʝʤʝʥʥʳʝ ʥʫʞʜʳ ʛʦʨʦʜʘ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ, ʥʦ ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʦʡ ʩʧʝʮʠʬʠʢʠ.  

ʇʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ ʛʦʜʘ ʊʠʨʘʩʧʦʣʷ ʚ ʩʠʣʫ ʢʦʤʧʘʢʪʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʠ 

ʝʸ ʚʳʪʷʥʫʪʦʩʪʠ ʚʜʦʣʴ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʣʠʥʠʡ (ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʆʜʝʩʩʘ-ʂʠʰʠʥʸʚ, 

ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ ʄ-16 ʠ ʨʫʩʣʘ ʨʝʢʠ ɼʥʝʩʪʨ) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤʳʢʘʝʪ ʢ ʩʝʣʠʪʝʙʥʳʤ 

(ʤʠʢʨʦʨʘʡʦʥʳ ʂʠʨʦʚʩʢʠʡ, ɹʘʣʢʘ (ʆʢʪʷʙʨʴʩʢʠʡ), ʂʠʨʧʠʯʠ, ʂʨʘʩʥʳʝ ʠ ɹʝʣʳʝ ʂʘʟʘʨʤʳ, 

https://iz.ru/2007450/2025-12-13/grossi-zaiavil-o-priostanovke-nekotorykh-rabot-na-chaes-posle-povrezhdeniia-sarkofaga


22 

 

ʎʝʥʪʨ), ʙʝʣʣʠʛʝʨʘʪʠʚʥʳʤ (ʚʦʠʥʩʢʠʝ ʯʘʩʪʠ, ʧʦʣʠʛʦʥʳ, ʩʪʨʝʣʴʙʠʱʘ, ʩʢʣʘʜʳ, ʛʘʨʘʞʠ) ʠ 

ʤʝʤʦʨʠʘʣʴʥʳʤ (ʢʦʤʧʣʝʢʩ ʛʦʨʦʜʩʢʠʭ ʢʣʘʜʙʠʱ ï ɿʘʧʘʜʥʦʝ, ʅʦʚʦʝ, ɽʚʨʝʡʩʢʦʝ, ɻʦʨʦʜʩʢʦʝ 

(ʩʝʣʦ ɹʣʠʞʥʠʡ ʍʫʪʦʨ) ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʟʦʥʘʤ.  

ʇʨʦʙʣʝʤʘ ʨʝʜʝʚʝʣʦʧʤʝʥʪʘ ʧʨʦʤʟʦʥʳ ʊʠʨʘʩʧʦʣʷ, ʢʘʢ ʠ ʧʨʦʤʟʦʥ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ 

ʇʨʠʜʥʝʩʪʨʦʚʴʷ, ʫʩʫʛʫʙʣʷʝʪʩʷ ʜʝʬʠʮʠʪʦʤ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʡ ʦʩʪʘʥʦʚʠʣ ʤʥʦʛʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ (ʢʨʦʤʝ ʤʝʥʝʝ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʭ ʧʠʱʝʚʳʭ ʠ ʰʚʝʡʥʳʭ), ʤʘʩʩʦʚʳʤʠ 

ʫʚʦʣʴʥʝʥʠʷʤʠ ʠ ʥʝʩʪʘʙʠʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʝʨʝʭʦʜ ʢ 

ʥʦʚʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʡ. ʂʣʶʯʝʚʳʝ ʚʳʟʦʚʳ ʚʢʣʶʯʘʶʪ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʠʥʞʝʥʝʨʥʦ-ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʚʳʨʘʙʦʪʢʫ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʩʪʨʘʪʝʛʠʠ, ʦʯʠʩʪʢʫ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʫ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʢʦʥʮʝʧʮʠʠ (ʞʠʣʴʝ, ʙʠʟʥʝʩ, ʧʘʨʢʠ), ʧʨʝʚʨʘʱʘʷ ʢʦʨʧʫʩʘ ʠ ʪʝʨʨʠʪʦʨʠʠ 

ʩʪʘʨʳʭ ʟʘʚʦʜʦʚ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʛʦʨʦʜʩʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʠʥʥʦʚʘʮʠʦʥʥʳʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ [4].   

ɻʦʨʦʜʩʢʠʝ ʚʣʘʩʪʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʝʜʧʨʠʥʠʤʘʣʠ ʧʦʧʳʪʢʠ ʯʘʩʪʠʯʥʦʛʦ 

ʨʝʜʝʚʝʣʦʧʤʝʥʪʘ ʦʪʜʝʣʴʥʳʭ ʟʘʚʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʯʘʩʪʠʯʥʳʡ ʜʝʤʦʥʪʘʞ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʨʧʫʩʦʚ, ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 

ʪʝʭʥʠʯʝʩʢʠʡ ʵʪʘʧ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʣʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ ʙʳʚʰʝʛʦ ʊʠʨʘʩʧʦʣʴʩʢʦʛʦ ʩʪʝʢʣʦʪʘʨʥʦʛʦ ʟʘʚʦʜʘ ʧʦʜ ʪʦʨʛʦʚʦ-

ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʡ ʮʝʥʪʨ çʄʝʛʘʜʦʤè, ʯʘʩʪ ʴ ʢʦʥʩʝʨʚʥʦʛʦ ʟʘʚʦʜʘ ʠʤ. ʇ. ʊʢʘʯʝʥʢʦ ʧʦʜ 

ʢʦʨʧʫʩʘ ʇʫʥʢʪʘ ʚʳʝʟʜʥʦʛʦ ʢʦʥʩʫʣʴʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʇʦʩʦʣʴʩʪʚʘ ʈʦʩʩʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʄʦʣʜʦʚʘ ʠ ʇʨʠʜʥʝʩʪʨʦʚʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʝʣʝʨʘʜʠʦʢʦʤʧʘʥʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʩʢʣʘʜʩʢʘʷ ʪʝʨʨʠʪʦʨʠʷ ʆɸʆ çʈʝʤʦʥʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ-2è ʙʳʣʘ 

ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʘ ʚ 2018 ʛʦʜʫ ʚ ʎʝʥʪʨ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ çɸʟʠʤʫʪè, ʘʚʘʨʠʡʥʳʝ 

ʢʘʟʘʨʤʳ ʠ ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʠʩʣʦʢʘʮʠʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʙʳʚʰʝʡ 14-

ʡ ʘʨʤʠʠ ɺʉ ʈʦʩʩʠʠ ʙʳʣʠ ʧʦʜʚʝʨʞʝʥʳ ʧʦʣʥʦʤʫ ʨʝʜʝʚʝʣʦʧʤʝʥʪʫ, ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ 

ʠ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʟʜʝʩʴ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʞʠʣʳʝ ʢʦʨʧʫʩʘ 

ʢʦʤʧʣʝʢʩʘ çɺɻ-9è. ʏʘʩʪʠʯʥʘʷ ʘʜʘʧʪʘʮʠʷ ʟʘʚʦʜʩʢʠʭ ʟʜʘʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʭʨʘʥʝʥʠʝ 

ʯʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʵʣʝʤʝʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʜʝʢʦʨʘ (ʚ ʩʣʫʯʘʝ ʝʛʦ ʵʩʪʝʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʠ), ʧʨʠ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʠ ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢʮʠʡ. ʅʘʧʨʠʤʝʨ, ʥʘ ʬʘʩʘʜʝ 

ʙʳʚʰʝʡ ʤʝʙʝʣʴʥʦʡ ʬʘʙʨʠʢʠ ʥʘʭʦʜʠʪʩʷ ʠʟʚʝʩʪʥʦʝ ʤʦʟʘʠʯʥʦʝ ʧʘʥʥʦ çɼʝʨʝʚʦ ʞʠʟʥʠè 

(ʭʫʜʦʞʥʠʢ ɼʘʚʠʜ ɸʫʨʝʣ), ʩʦʟʜʘʥʥʦʝ ʠʟ ʩʤʘʣʴʪʳ ʚ 1960-ʭ ʛʦʜʘʭ, ʢʦʪʦʨʫʶ ʧʨʠʟʥʘʣʠ 

ʦʙʲʝʢʪʦʤ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʏʘʩʪʴ ʩʪʝʥʳ ʩ ʤʦʟʘʠʢʦʡ ʙʳʣʘ ʩʧʘʩʝʥʘ ʦʪ ʜʝʤʦʥʪʘʞʘ, 

ʢʦʪʦʨʳʡ ʫʛʨʦʞʘʣ ʝʸ ʧʦʣʥʦʡ ʫʪʨʘʪʦʡ, ʝʸ ʫʢʨʝʧʠʣʠ ʠ ʠʥʪʝʛʨʠʨʦʚʘʣʠ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʥʦʚʦʛʦ 

ʦʬʠʩʥʦʛʦ ʟʜʘʥʠʷ, ʛʜʝ ʪʘʢʞʝ ʨʘʟʤʝʩʪʠʪʩʷ ʤʝʙʝʣʴʥʳʡ ʤʘʛʘʟʠʥ. ʅʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʣʦʱʘʜʢʘʭ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʦʝʢʪʳ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ, ʥʘʧʨʠʤʝʨ, 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʰʠʥ, ʛʫʜʨʦʥʘ ʠ ʘʩʬʘʣʴʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʯʠʱʘʪʴ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʩʪʘʨʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ, ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʠ ʯʘʩʪʠ ʦʙʰʠʨʥʳʭ ʟʘʚʦʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, ʨʝʥʦʚʘʮʠʠ ʟʘʚʦʜʩʢʠʭ ʦʙʱʝʞʠʪʠʡ,    ʚʝʨʦʷʪʥʦ 

ʠʭ ʧʨʝʚʨʘʱʝʥʠʝ ʚ ʣʦʬʪ-ʘʧʘʨʪʘʤʝʥʪʳ ʠ ʘʨʪ-ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʕʪʠ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʨʠʤʝʨʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʠ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʷ 

ʫʩʪʘʨʝʚʰʠʭ, ʟʘʙʨʦʰʝʥʥʳʭ ʠʣʠ ʥʝʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʠ ʦʪʜʝʣʴʥʳʭ ʟʜʘʥʠʡ ʬʦʨʤʠʨʫʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʥʦʚʦʤ ʬʦʨʤʘʪʝ ʦʙʲʝʢʪʦʚ, ʧʦʚʳʰʘʷ ʠʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʦʙʨʘʟʫʷ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʫʶ ʠ ʩʦʚʨʝʤʝʥʥʫʶ 

ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ [5]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʦʣʥʦʛʦ ʩʥʦʩʘ, ʨʝʜʝʚʝʣʦʧʤʝʥʪ ʠ ʨʝʥʦʚʘʮʠʷ ʯʘʩʪʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʜʘʧʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʞʠʣʳʭ ʟʜʘʥʠʡ, 

ʯʪʦ ʧʦʤʦʛʘʝʪ ʩʦʭʨʘʥʠʪʴ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ, ʧʨʠʜʘʚʘʷ ʝʤʫ ʩʦʚʨʝʤʝʥʥʫʶ ʬʫʥʢʮʠʶ. 
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ɺʦʧʨʦʩʳ ʧʦ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʚʩʝʛʜʘ ʩʪʦʷʣʠ ʠ ʩʪʦʷʪ 

ʧʝʨʝʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʣʶʙʦʡ ʩʪʨʘʥʳ, ʪ.ʢ. ʠʟ-ʟʘ ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʠʣʠ ʛʠʙʝʣʠ ʨʘʙʦʪʥʠʢʦʚ 

ʛʦʩʫʜʘʨʩʪʚʦ ʥʝʩʝʪ ʙʦʣʴʰʠʝ ʬʠʥʘʥʩʦʚʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʦʪʝʨʠ. ʇʨʠʥʷʪʳʝ ʚ ʈʦʩʩʠʠ ʚ 2020 

ʛʦʜʫ  ʟʘʢʦʥʳ ˉ 247-ʌɿ [1] ʠ ˉ 248-ʌɿ [2] ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʦʜʭʦʜʘ ʚ 

ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ï ʘ ʠʤʝʥʥʦ, ʥʘ ʧʝʨʝʭʦʜ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʢ 

ʦʮʝʥʢʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʠ ʦʪʢʘʟʘ ʦʪ ʩʠʩʪʝʤʳ ʥʘʜʟʦʨʘ ʚ 

ʧʦʣʴʟʫ ʩʠʩʪʝʤʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʣʘʥʠʨʦʚʘʣʦʩʴ, ʯʪʦ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ 

ʜʘʥʥʳʭ ʟʘʢʦʥʦʚ ʀʥʩʧʝʢʮʠʷ ʈʦʩʪʨʫʜʘ ʙʫʜʝʪ ʫʜʝʣʷʪʴ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 
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ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʇʨʠ 

ʵʪʦʤ ʩʥʠʟʠʪʩʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʠʥʩʧʝʢʪʦʨʦʤ ʠ ʨʘʙʦʪʦʜʘʪʝʣʝʤ. 

ʈʘʙʦʪʦʜʘʪʝʣʶ ʙʫʜʫʪ ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʝʤʫ ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ ʩ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʩʥʠʟʠʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʪʨʘʚʤʘʪʠʟʤ. ʇʨʠʥʷʪʠʝ ʚʳʰʝ ʥʘʟʚʘʥʥʳʭ ʟʘʢʦʥʦʚ ʧʨʠʚʝʣʦ ʢ 

ʠʟʤʝʥʝʥʠʶ ʤʥʦʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʨʘʙʦʪʥʠʢʦʚ.  

ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥ 

ʥʘʯʘʣ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴʩʷ, ʭʦʪʷ ʠ ʦʩʪʘʝʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ʅʘ ʨʠʩʫʥʢʝ 1 

ʧʦʢʘʟʘʥʦ ʯʠʩʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʠʥʩʧʝʢʮʠʝʡ ʈʦʩʪʨʫʜʘ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩ 

ʪʷʞʝʣʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ ʠ ʯʠʩʣʦ 

ʨʘʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʠʥʩʧʝʢʪʦʨʘʤʠ ʈʦʩʪʨʫʜʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ [3].  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʥʘʯʠʥʘʷ ʩ 2020 ʛʦʜʘ ʥʘʯʘʣʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʯʠʩʣʦ 

ʨʘʩʩʣʝʜʦʚʘʥʠʡ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʚʣʝʢʘʣʠʩʴ ʠʥʩʧʝʢʪʦʨʘ ʈʦʩʪʨʫʜʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʨʘʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʦʢʘʟʘʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʯʠʩʣʦ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʧʨʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʨʘʙʦʪʥʠʢʦʚ. ʇʦʯʝʤʫ ʯʠʩʣʦ 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʚʣʝʢʘʶʪʩʷ ʠʥʩʧʝʢʪʦʨʘ ʈʦʩʪʨʫʜʘ, 

ʨʘʩʪʝʪ, ʘ ʯʠʩʣʦ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʦʩʪʘʝʪʩʷ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ. ʏʘʩʪʠʯʥʦ ʵʪʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʧʦʩʣʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥʳ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, 

ʯʘʩʪʴ ʠʟ ʥʠʭ ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʟʨʷʜ ʥʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 227 

ʊʨʫʜʦʚʦʛʦ ʢʦʜʝʢʩʘ ʈʌ [4].   

ɼʨʫʛʦʡ ʧʨʠʯʠʥʦʡ, ʧʦʯʝʤʫ ʦʬʠʮʠʘʣʴʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩ ʪʷʞʝʣʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʠʭ ʩʦʢʨʳʪʠʝ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʶʪ 

ʜʘʥʥʳʝ ʦʪʯʝʪʦʚ ʈʦʩʪʨʫʜʘ [3]. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʦ ʯʠʩʣʦ ʩʦʢʨʳʪʳʭ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ.  

 

 
ʈʠʩʫʥʦʢ 1 ð ʏʠʩʣʦ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ʈʦʩʩʠʠ ʧʦ ʜʘʥʥʳʤ ʈʦʩʪʨʫʜʘ:   

  ï  ʯʠʩʣʦ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ;  

   ï ʯʠʩʣʦ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩ ʪʷʞʝʣʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ;   

   ï   ʯʠʩʣʦ ʨʘʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʠʥʩʧʝʢʪʦʨʘʤʠ ʈʦʩʪʨʫʜʘ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2, ʥʘʯʠʥʘʷ ʩ 2021 ʛʦʜʘ ʧʦ 2024 ʛʦʜ ʯʠʩʣʦ ʩʦʢʨʳʪʳʭ 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʫʚʝʣʠʯʠʣʦʩʴ ʧʦʯʪʠ ʚ 6 ʨʘʟ, ʘ ʯʠʩʣʦ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩʦ 

ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ ʫʚʝʣʠʯʠʣʦʩʴ ʙʦʣʝʝ ʯʝʤ ʚ 4 ʨʘʟʘ. ʊʘʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʥʘʩʪʦʨʘʞʠʚʘʝʪ. 
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ʏʪʦ ʞʝ ʧʨʦʠʟʦʰʣʦ ʚ 2020 ʛʦʜʫ, ʯʪʦ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠʚʝʣʦ ʢ ʫʭʫʜʰʝʥʠʶ ʩʠʪʫʘʮʠʠ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʥʝʩʯʘʩʪʥʳʤʠ ʩʣʫʯʘʷʤʠ. 

 

 
ʈʠʩʫʥʦʢ 2 ð ʉʦʢʨʳʪʳʝ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ: 

  ï  ʯʠʩʣʦ ʩʦʢʨʳʪʳʭ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ;  

   ï ʯʠʩʣʦ ʩʦʢʨʳʪʳʭ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ 

 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʟʜʝʩʴ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʝʨʝʭʦʜ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ 

ʪʨʫʜʘ ʚ ʈʦʩʩʠʠ ʦʪ ʥʘʜʟʦʨʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʜʟʦʨʥʳʭ 

ʦʨʛʘʥʦʚ ʢ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ, ʢʦʪʦʨʫʶ ʨʝʘʣʠʟʦʚʘʣ ʄʠʥʪʨʫʜ ʈʌ ʚ 2020 ʛʦʜʫ. ʊʦʛʜʘ ʙʳʣʠ 

ʧʨʠʥʷʪʳ ʜʚʘ ʚʘʞʥʳʭ ʟʘʢʦʥʘ ʚ ʦʙʣʘʩʪʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ˉ247-ʌɿ 

[1] ʠ ˉ248-ʌɿ [2]. ʕʪʠ ʟʘʢʦʥʳ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʠ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦʧʠʩʘʣʠ ʜʝʡʩʪʚʠʝ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠʭ ʠʥʩʧʝʢʪʦʨʦʚ. ʊʝʧʝʨʴ 

ʠʥʩʧʝʢʪʦʨʘ ʜʦʣʞʥʳ ʙʳʣʠ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʨʠʩʢʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠ 

ʥʘʜʟʦʨʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʇʨʝʜʩʪʘʚʣʷʷ ʵʪʠ ʜʚʘ ʟʘʢʦʥʘ ʥʘ ʫʪʚʝʨʞʜʝʥʠʝ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ɼʫʤʫ, ʄʠʥʪʨʫʜ 

ʈʌ ʠʩʭʦʜʠʣ ʠʟ ʙʣʘʛʠʭ ʥʘʤʝʨʝʥʠʡ ï ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʝʤ 

ʙʦʣʝʝ ʯʪʦ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʄʠʥʪʨʫʜʦʤ ʈʌ ʫʞʝ ʙʳʣ ʧʦʜʧʠʩʘʥ ʚ 2017 ʛʦʜʫ ʩ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ɸʩʩʦʮʠʘʮʠʝʡ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʄɸʉʆ) ʄʝʤʦʨʘʥʜʫʤ ʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʠ ʧʨʦʜʚʠʞʝʥʠʶ ʚ ʈʦʩʩʠʠ ʧʨʠʥʮʠʧʘ çʥʫʣʝʚʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘè [5].   

ʊʘʢʦʡ ʧʝʨʝʭʦʜ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʢ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 2020 ʛʦʜʫ ʭʦʪʴ ʠ ʙʳʣ ʧʨʘʚʠʣʴʥʳʤ, ʥʦ ʥʝ ʙʳʣʠ ʧʨʦʩʯʠʪʘʥʳ ʨʠʩʢʠ ʵʪʦʛʦ 

ʧʝʨʝʭʦʜʘ. ɸ ʥʘʯʘʚʰʘʷʩʷ ʚ ʈʦʩʩʠʠ ʚ 2019 ʛʦʜʫ ʧʘʥʜʝʤʠʷ ʢʦʨʦʥʦʚʠʨʫʩʘ COVID-19 

ʫʩʫʛʫʙʠʣʘ ʧʦʣʦʞʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʧʘʥʜʝʤʠʝʡ ʤʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʝʨʝʚʝʣʠ ʩʚʦʠʭ 

ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʫʶ ʨʘʙʦʪʫ. ɸ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʌ ʠʟʤʝʥʠʣʦ ʧʦʨʷʜʦʢ 

ʧʨʦʚʝʜʝʥʠʷ ʥʘʜʟʦʨʥʳʭ ʧʨʦʚʝʨʦʢ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʧʫʪʝʤ ʦʪʤʝʥʳ ʧʣʘʥʦʚʳʭ 

ʧʨʦʚʝʨʦʢ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʚʦʜʠʤʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʥʘʜʟʦʨʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʩʦ ʩʪʦʨʦʥʳ ʠʥʩʧʝʢʪʦʨʦʚ ʈʦʩʪʨʫʜʘ. ʊʘʢ ʚ 2019 ʛʦʜʫ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 131206 

ʢʦʥʪʨʦʣʴʥʳʭ ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʚ 2024 ʪʦʣʴʢʦ 6680, ʪ.ʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʠʟʦʰʣʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ 20 ʨʘʟ [3]. ʉʥʠʞʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʦ ʩʪʦʨʦʥʳ 

ʠʥʩʧʝʢʪʦʨʦʚ ʈʦʩʪʨʫʜʘ ʩʢʘʟʘʣʦʩʴ ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʢʨʳʪʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʚ ʈʦʩʩʠʠ. ʇʨʠ ʵʪʦʤ ʦʢʘʟʘʣʘʩʴ ʩʣʘʙʦʡ ʤʦʪʠʚʘʮʠʷ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʧʦ ʥʝʜʦʧʫʱʝʥʠʶ ʩʢʨʳʚʘʪʴ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɿʜʝʩʴ 

ʥʫʞʥʳ ʩʝʨʴʝʟʥʳʝ ʫʩʠʣʠʷ ʩʦ ʩʪʦʨʦʥʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʯʪʦʙʳ 

ʧʝʨʝʣʦʤʠʪʴ ʩʠʪʫʘʮʠʶ ʩ ʩʦʢʨʳʪʠʝʤ ʪʨʘʚʤʘʪʠʟʤʘ.        
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ɸʅɸʃʀɿ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆɻʆ ʊʈɸɺʄʊʀɿʄɸ ɺ ʈɸɹʆʊɽ ʄɸʃʗʈɸ 

ʅɸ ʄɸʐʀʅʆʉʊʈʆʀʊɽʃʔʅʓʍ ʇʈɽɼʇʈʀʗʊʀʗʍ ʀ ɸʉʇɽʂʊ 

ɹɽʈɽɾʃʀɺʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɺɸ SWIP ʂɸʂ ʉʇʆʉʆɹ ʉʅʀɿʀʊʔ ʋʈʆɺɽʅʔ 

ʊʈɸɺʄɸʊʀɿʄɸ 

 

ɽ.ɹ. ɻʦʣʫʙʝʚʘ 

ʌɻɹʆʋ ɺʆ çʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʧʨʦʬʝʩʩʠʠ ʤʘʣʷʨ ʥʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʆʧʠʩʳʚʘʶʪʩʷ ʪʘʢʠʝ ʪʨʘʚʤʳ ʢʘʢ ʧʦʨʝʟʳ, ʫʰʠʙʳ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʘʩʧʝʢʪʘ 

ɹʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ SWIP (ʧʨʦʛʨʘʤʤʘ ʥʝʜʝʣʴʥʳʭ ʫʣʫʯʰʝʥʠʡ) ʢʘʢ ʦʜʠʥ ʠʟ 

ʩʧʦʩʦʙʦʚ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄɸʃʗʈ, ʋʐʀɹ, ʇʆʈɽɿ, ʋʃʋʏʐɽʅʀʗ, ʂʆʈʈʆɿʀʗ, 

ʃɸʂʆʂʈɸʉʆʏʅʓɽ ʄɸʉʊɽʈʀɸʃʓ 

 

This article is dedicated to the analysis of accidents that occurred to painters in 

machine-building enterprises. Injuries such as cuts and bruises are described. The 

implementation of the Lean Manufacturing aspect SWIP (Structured Weekly Improvement 

Process) is considered as one of the ways to reduce the level of occupational injuries. 

Keywords: PAINTER, BRUISE, CUT, IMPROVEMENTS, CORROSION, PAINTS AND 

COATINGS 
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ʇʨʦʬʝʩʩʠʷ ʤʘʣʷʨ ʦʯʝʥʴ ʚʦʩʪʨʝʙʦʚʘʥʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʦʪʨʘʩʣʠ. ʋ ʵʪʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʝʩʪʴ ʨʦʜʩʪʚʝʥʥʳʝ ʧʨʦʬʝʩʩʠʠ: ʰʪʫʢʘʪʫʨ, ʦʙʣʠʮʦʚʱʠʢ-

ʧʣʠʪʦʯʥʠʢ. ʆʢʨʘʰʠʚʘʥʠʝ ʧʦʚʳʰʘʝʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʫʶ ʟʘʱʠʪʫ. ʇʦʢʨʘʩʢʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ð ʵʪʦ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩ ʮʝʣʴʶ 

ʧʨʠʜʘʥʠʷ ʙʦʣʝʝ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠʟʜʝʣʠʶ, ʥʦ ʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʦʷʚʣʝʥʠʷ ʢʦʨʨʦʟʠʠ. ʉʣʦʡ ʢʨʘʩʢʠ ʷʚʣʷʝʪʩʷ ʥʝʢʠʤ ʟʘʱʠʪʥʳʤ ʩʣʦʝʤ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ. 

ʅʦ ʢʨʘʩʢʠ ʠ ʣʘʢʠ ʦʙʣʘʜʘʶʪ ʨʝʟʢʠʤ ʠ ʥʝʧʨʠʷʪʥʳʤ ʟʘʧʘʭʦʤ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʥʠʤʠ ʣʶʜʝʡ 

ʯʘʩʪʦ ʤʫʯʘʝʪ ʪʦʰʥʦʪʘ ʠ ʛʦʣʦʚʥʳʝ ʙʦʣʠ. ʇʦʧʘʜʘʥʠʝ ʢʨʘʩʢʠ ʥʘ ʢʦʞʫ ʯʝʣʦʚʝʢʘ ʚʳʟʳʚʘʝʪ 

ʟʫʜ, ʞʞʝʥʠʝ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ. ʂ ʪʦʤʫ ʞʝ, ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ 

ʢʨʘʩʦʢ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʨʘʙʦʯʝʡ ʩʨʝʜʝ, ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʤʝʰʠʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʵʪʦ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʨʠʪʴ ʢʦʣʣʝʢʪʦʨʳ, ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʚʳʭʦʜʦʚ ʠ ʮʠʢʣʦʥʳ ʜʣʷ 

ʢʨʘʩʢʠ[1]. ʉʦʛʣʘʩʥʦ ɻʆʉʊ 28246ï2017 çʄʘʪʝʨʠʘʣʳ ʣʘʢʦʢʨʘʩʦʯʥʳʝ. ʊʝʨʤʠʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷè [2], ʣʘʢʦʢʨʘʩʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ð ʵʪʦ ʞʠʜʢʠʡ, ʧʘʩʪʦʦʙʨʘʟʥʳʡ ʠʣʠ 

ʧʦʨʦʰʢʦʚʳʡ ʤʘʪʝʨʠʘʣ, ʦʙʨʘʟʫʶʱʠʡ ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʥʘ ʦʢʨʘʰʠʚʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʣʘʢʦʢʨʘʩʦʯʥʦʝ ʧʦʢʨʳʪʠʝ ʩ ʟʘʱʠʪʥʳʤʠ, ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʠ/ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [2]. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ, 

ʧʨʦʠʟʦʰʝʜʰʠʝ ʩ ʤʘʣʷʨʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʣʫʯʘʡ 1. ʄʘʣʷʨ, ʧʦ ʟʘʜʘʥʠʶ ʤʘʩʪʝʨʘ, ʥʘʥʦʩʠʣʘ ʪʨʘʬʘʨʝʪʳ ʥʘ ʧʫʩʪʳʝ ʷʱʠʢʠ, 

ʦʙʠʪʳʝ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʣʝʥʪʦʡ. ʊʨʘʬʘʨʝʪ ʩʪʘʚʠʣʩʷ ʥʘ ʷʱʠʢʠ ʩ ʜʚʫʭ ʩʪʦʨʦʥ. ʇʨʠ 

ʧʝʨʝʚʦʨʘʯʠʚʘʥʠʠ ʦʯʝʨʝʜʥʦʛʦ ʷʱʠʢʘ ʤʘʣʷʨ ʥʝ ʫʜʝʨʞʘʣʘ ʝʛʦ ʠ ʧʳʪʘʣʘʩʴ ʧʦʡʤʘʪʴ 

ʧʘʜʘʶʱʠʡ ʷʱʠʢ, ʩʭʚʘʪʠʣʘʩʴ ʟʘ ʩʪʘʣʴʥʫʶ ʣʝʥʪʫ ʠ ʦʩʪʨʦʡ ʢʨʦʤʢʦʡ ʧʦʨʝʟʘʣʘ 1 ʧʘʣʝʮ ʣʝʚʦʡ 

ʨʫʢʠ. 

ʇʨʠʯʠʥʳ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ: ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʠʥʩʪʨʫʢʪʘʞ, ʥʝʦʩʪʦʨʦʞʥʦʩʪʴ 

ʧʦʩʪʨʘʜʘʚʰʝʛʦ. 

ʉʣʫʯʘʡ 2. ʅʘ ʣʘʢʠʨʦʚʦʯʥʦʤ ʫʯʘʩʪʢʝ ʩʣʝʩʘʨʠ-ʨʝʤʦʥʪʥʠʢʠ ʧʨʦʠʟʚʦʜʠʣʠ ʨʘʟʙʦʨʢʫ 

ʦʢʨʘʩʦʯʥʦʡ ʢʘʤʝʨʳ ʜʣʷ ʯʠʩʪʢʠ. ʉʣʝʩʘʨʴ ʦʪʚʝʨʥʫʣ ʢʨʝʧʝʞʥʳʝ ʙʦʣʪʳ ʥʘ ʣʝʚʦʤ ʚʝʨʭʥʝʤ 

ʱʠʪʢʝ ʚʦʟʜʫʭʦʚʦʜʘ ʠ, ʥʝ ʩʥʷʚ ʝʛʦ, ʧʝʨʝʰʝʣ ʢ ʧʨʘʚʦʤʫ ʱʠʪʢʫ. ʑʠʪʦʢ ʫʜʝʨʞʠʚʘʣʩʷ ʥʘ 

ʤʝʩʪʝ ʙʦʣʴʰʠʤ ʩʣʦʝʤ ʢʨʘʩʢʠ. ɺ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʩʣʝʩʘʨʴ ʦʪʚʦʨʘʯʠʚʘʣ ʚʪʦʨʦʡ ʱʠʪʦʢ, ʚ 

ʢʘʤʝʨʫ ʚʦʰʣʘ ʤʘʣʷʨ, ʯʪʦʙʳ ʫʙʨʘʪʴ ʛʨʷʟʥʫʶ ʬʘʥʝʨʫ ʩ ʧʦʣʘ. ʆʪ ʩʦʪʨʷʩʝʥʠʷ ʥʝ 

ʟʘʢʨʝʧʣʝʥʥʳʡ ʱʠʪʦʢ ʦʪʦʨʚʘʣʩʷ, ʠ, ʧʘʜʘʷ, ʫʜʘʨʠʣ ʤʘʣʷʨʘ ʧʦ ʛʦʣʦʚʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʥʘ 

ʧʦʣʫʯʠʣʘ ʫʰʠʙʣʝʥʥʫʶ ʨʘʥʫ ʪʝʤʝʥʥʦʡ ʯʘʩʪʠ ʛʦʣʦʚʳ. 

ʇʨʠʯʠʥʳ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ: ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪ ʧʨʠ 

ʨʝʤʦʥʪʝ ʦʢʨʘʩʦʯʥʦʡ ʢʘʤʝʨʳ. 

ʉʣʫʯʘʡ 3. ʄʘʣʷʨ ʥʘʥʦʩʠʣʘ ʤʘʩʪʠʢʫ ʥʘ ʟʝʪʳ ʢʫʟʦʚʘ ʚʘʛʦʥʘ. ʇʨʦʚʝʜʷ ʨʫʢʦʡ ʧʦ 

ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʟʝʪʘ, ʟʘʜʝʣʘ ʦ ʟʘʫʩʝʥʝʮ, ʥʘʭʦʜʠʚʰʠʡʩʷ ʥʘ ʝʛʦ ʢʨʦʤʢʝ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʤʘʣʷʨ ʧʦʣʫʯʠʣʘ ʨʝʟʘʥʫʶ ʨʘʥʫ ʣʘʜʦʥʠ ʧʨʘʚʦʡ ʢʠʩʪʠ. 

ʇʨʠʯʠʥʳ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ: ʦʪʩʫʪʩʪʚʠʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʙʝʟʦʧʘʩʥʳʭ ʧʨʠʝʤʦʚ ʚ 

ʨʘʙʦʪʝ, ʥʝʦʩʪʦʨʦʞʥʦʩʪʴ ʧʦʩʪʨʘʜʘʚʰʝʛʦ. 

ʉʣʫʯʘʡ 4. ʄʘʣʷʨʳ ʩʥʠʤʘʣʠ ʙʦʯʢʠ ʩ ʤʘʩʪʠʢʦʡ ʩ ʧʦʜʜʦʥʘ ʥʘ ʨʘʟʛʨʫʟʦʯʥʦʡ 

ʧʣʦʱʘʜʢʝ ʮʝʭʦʚʦʛʦ ʧʨʦʣʝʪʘ. ʆʪʢʘʪʳʚʘʷ ʙʦʯʢʫ ʩ ʤʘʩʪʠʢʦʡ, ʦʜʠʥ ʠʟ ʤʘʣʷʨʦʚ ʫʜʘʨʠʣʩʷ 

ʨʫʢʦʡ ʦ ʨʷʜʦʤ ʩʪʦʷʱʫʶ ʙʦʯʢʫ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʣʫʯʠʣ ʫʰʠʙ ʣʝʚʦʡ ʨʫʢʠ. 

ʇʨʠʯʠʥʳ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ: ʦʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ 

ʨʘʙʦʪ. 
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ʉʣʫʯʘʡ 5. ʄʘʣʷʨ ʚ ʥʘʯʘʣʝ ʩʤʝʥʳ ʥʘʯʘʣ ʢʨʘʩʠʪʴ ʦʪʣʠʚʢʠ, ʙʝʨʷ ʠʭ ʠʟ ʢʦʥʪʝʡʥʝʨʘ, 

ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʦʙʨʫʙʱʠʢʦʤ ʤʝʣʢʦʛʦ ʣʠʪʴʷ ʚ ʚʝʯʝʨʥʝʡ ʩʤʝʥʝ ʢ ʧʦʢʨʘʩʦʯʥʦʡ ʢʘʤʝʨʝ. 

ʂʦʥʪʝʡʥʝʨ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʥʝʨʦʚʥʦ, ʦʜʥʦʡ ʥʦʞʢʦʡ ʩʪʦʷʣ ʥʘ ʦʪʣʠʚʢʝ. ʂʦʛʜʘ ʤʘʣʷʨ 

ʚʳʙʨʘʣ ʯʘʩʪʴ ʦʪʣʠʚʦʢ ʠʟ ʢʦʥʪʝʡʥʝʨʘ, ʪʦ ʢʦʥʪʝʡʥʝʨ ʩʲʝʭʘʣ ʩ ʦʪʣʠʚʢʠ ʥʘ ʣʝʚʫʶ ʥʦʛʫ 

ʤʘʣʷʨʘ, ʠ ʦʥ ʧʦʣʫʯʠʣ ʪʨʘʚʤʫ: ʫʰʠʙʣʝʥʥʘʷ ʨʘʥʘ 2-ʛʦ ʠ 30ʛʦ ʧʘʣʴʮʝʚ ʣʝʚʦʡ ʩʪʦʧʳ. 

ʇʨʠʯʠʥʳ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ: ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ 

ʩ ʜʝʪʘʣʷʤʠ, ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʥʘʜʟʦʨ ʩʦ ʩʪʦʨʦʥʳ ʤʘʩʪʝʨʘ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʩʧʝʢʪ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ SWIP (Single Week Improvement Program). ʕʪʦ 

ʥʝʜʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʫʣʫʯʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʥʘ ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʝʨʤʠʥ çʙʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʭʚʘʪʳʚʘʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʳʩʦʢʘʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʝʪʦʜʳ 

ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʢʦʥʦʤʠʝʡ ʨʝʩʫʨʩʦʚ, ʜʦʙʠʪʴʩʷ 

ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʝʥʠʝ ʣʠʙʦ ʧʦʣʥʘʷ ʣʠʢʚʠʜʘʮʠʷ ʧʦʪʝʨʴ. ʇʦʪʝʨʷʤʠ ʧʨʠʥʷʪʦ 

ʥʘʟʳʚʘʪʴ ʣʶʙʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʝ ʧʨʠʥʦʩʷʱʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ [3].   

SWIP ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʫʯʘʩʪʢʝ. ʎʝʣʠ ʧʨʦʚʝʜʝʥʠʷ SWIP: 

- ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ (ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʨʘʟʨʘʙʦʪʢʘ 

ʩʪʘʥʜʘʨʪʦʚ ʫʙʦʨʢʠ ʨʘʙʦʯʠʭ ʟʦʥ, ʩʪʘʥʜʘʨʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʷ ʠ ʪ. ʜ.); 

- ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʠ ʫʣʫʯʰʝʥʠʝ ʵʨʛʦʥʦʤʠʢʠ; 

- ʩʦʢʨʘʱʝʥʠʝ ʟʘʧʘʩʦʚ; 

- ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʝʡ (ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʦʧʪʠʤʠʟʘʮʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ, ʦʧʪʠʤʠʟʘʮʠʷ ʭʨʘʥʝʥʠʷ ʜʝʪʘʣʝʡ, ʫʟʣʦʚ ʠ ʪ. ʜ.). 

ʅʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ SWIP: 

- ʯʝʪʢʠʝ ʠ ʠʟʤʝʨʠʤʳʝ ʮʝʣʠ; 

- ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ ʚʩʝʭ ʯʣʝʥʦʚ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ$ 

- ʙʳʩʪʨʦʪʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʠʡ; 

- ʚʠʜʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ. 

ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʧʨʦʙʣʝʤʥʦʛʦ ʫʯʘʩʪʢʘ: 

- çʫʟʢʦʝè ʤʝʩʪʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ, ʵʪʘʧ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʣʠ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʯʘʩʪʢʘ ʦʛʨʘʥʠʯʝʥʘ ʦʜʥʠʤ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ; 

- ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʜʝʪʘʣʝʡ; 

- ʣʠʰʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ; 

- ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʨʫʰʝʥʠʡ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʙʦʯʠʭ ʤʝʩʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʵʨʛʦʥʦʤʠʢʠ. 

ʀʪʦʛʠ SWIP ʦʬʦʨʤʣʷʶʪʩʷ ʧʨʝʟʝʥʪʘʮʠʝʡ. 
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ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʟʜʘʥʠʡ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʧʨʝʜʝʣʘ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʢʣʶʯʘʶʱʠʝ ʧʨʠʤʝʥʝʥʠʝ ʦʛʥʝʟʘʱʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʢʘʟʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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The object of the study is the fire resistance of residential and public buildings. The 

work examines statistical data and methods for increasing the fire resistance rating of 

structures, including the use of fire-retardant materials and structural solutions. The results of 

the analysis of the effectiveness of these measures are presented. 
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FIRE SAFETY 

 

ʇʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ 

ʩʦʭʨʘʥʷʝʪ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʙʱʘʷ ʜʠʥʘʤʠʢʘ ʧʦʞʘʨʦʚ 

ʚ ʩʪʨʘʥʝ ʧʦʢʘʟʳʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʩʥʠʞʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʩ 439394 ʩʣʫʯʘʝʚ ʚ 2020 ʛʦʜʫ 

ʜʦ 347506 ʩʣʫʯʘʝʚ ʚ 2024 ʛʦʜʫ (ʨʠʩʫʥʦʢ 1), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʧʨʝʜʝʣʸʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʤʝʨ. ʆʜʥʘʢʦ ʩʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʟʘ ʧʝʨʠʦʜ 

2020-2024 ʛʛ. ʚ ʞʠʣʳʭ ʟʜʘʥʠʷʭ ʝʞʝʛʦʜʥʦ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ 108 ʪʳʩʷʯ ʧʦʞʘʨʦʚ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʦʟʛʦʨʘʥʠʡ ʚ ʩʪʨʘʥʝ [1, c. 12]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 2020-2024 ʛʛ., ʝʜ. [1, c. 4] 
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ʆʩʦʙʫʶ ʪʨʝʚʦʛʫ ʚʳʟʳʚʘʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ: ʥʘ ʞʠʣʳʝ ʟʜʘʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 90% 

ʚʩʝʭ ʧʦʛʠʙʰʠʭ ʧʨʠ ʧʦʞʘʨʘʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 7000 ʯʝʣ. ʝʞʝʛʦʜʥʦ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ (ʩʥʠʞʝʥʠʝ ʩ 8473 ʯʝʣ. ʚ 2021 ʛʦʜʫ ʜʦ 7576 ʯʝʣ. ʚ 2024 ʛʦʜʫ), 

ʘʙʩʦʣʶʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʪʘʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʳʩʦʢʠʤʠ [1, c. 4]. 

ʆʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ (ʦʢʦʣʦ 6000 

ʩʣʫʯʘʝʚ ʚ ʛʦʜ), ʦʜʥʘʢʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʫʱʝʨʙʦʤ. ɺ 2023 

ʛʦʜʫ ʧʨʷʤʦʡ ʫʱʝʨʙ ʦʪ ʧʦʞʘʨʦʚ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʜʦʩʪʠʛ ʧʠʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 22,2 ʤʣʨʜ. 

ʨʫʙ., ʯʪʦ ʧʦʜʯʸʨʢʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʮʠʘʣʴʥʫʶ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʧʨʦʙʣʝʤʳ [1, c. 4; 1, c. 12]. 

ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 

ʷʚʣʷʶʪʩʷ: ʥʝʦʩʪʦʨʦʞʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʦʛʥʸʤ (ʙʦʣʝʝ 219 ʪʳʩ. ʩʣʫʯʘʝʚ ʚ 2024 ʛʦʜʫ), 

ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ (ʦʢʦʣʦ 65 ʪʳʩ. ʩʣʫʯʘʝʚ) ʠ 

ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʫʩʪʨʦʡʩʪʚʘ ʠ ɻ ʢʩʧʣʫʘʪʘʮʠʠ ʧʝʯʝʡ (ʙʦʣʝʝ 21 ʪʳʩ. ʩʣʫʯʘʝʚ) [1, c. 8]. ʕʪʠ 

ʜʘʥʥʳʝ ʧʦʜʯʸʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʥʠʞʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʦʚ. 

ɼʘʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʦʙʨʘʪʴ ʧʦʥʷʪʠʝ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʛʥʝʩʪʦʡʢʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʭʨʘʥʷʪʴ ʥʝʩʫʱʠʝ ʠ 

ʦʛʨʘʞʜʘʶʱʠʝ ʬʫʥʢʮʠʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʛʥʷ ʚ ʪʝʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ (ʉʇ 

2.13130.2020; ɻʆʉʊ 30247.0) [4, c. 3]. 

ʇʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ (REI) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʨʝʤ ʢʨʠʪʝʨʠʷʤ: 

1. R ï ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

2. E ï ʮʝʣʦʩʪʥʦʩʪʴ. 

3. I ï ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʟʜʘʥʠʡ ʟʘ ʩʯʸʪ 

ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʥʝʩʫʱʠʭ ʠ ʦʛʨʘʞʜʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʱʠʪʥʳʝ ʩʣʦʠ, ʦʛʥʝʟʘʱʠʪʥʳʝ ʦʙʣʠʮʦʚʢʠ ʠʣʠ ʫʩʠʣʝʥʠʝ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʝʨʝʢʨʳʪʠʡ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʚʦʟʜʝʡʩʪʚʠʶ ʦʛʥʷ ʠ ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʜʘʥʠʡ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1  ï ʄʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʡ 

ɻʨʫʧʧʘ ʤʝʪʦʜʦʚ ʄʝʪʦʜ ʇʨʠʤʝʥʝʥʠʝ ʕʬʬʝʢʪ 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʆʛʥʝʟʘʱʠʪʥʳʝ ʦʙʣʠʮʦʚʢʠ 

(ʤʠʥʝʨʘʣʦʚʘʪʥʳʝ, 

ʚʝʨʤʠʢʫʣʠʪʦʚʳʝ) 

ʉʪʘʣʴʥʳʝ ʠ ɾɹ 

ʢʦʥʩʪʨʫʢʮʠʠ 

ʇʦʚʳʰʝʥʠʝ REI 

ʜʦ 180-360 ʤʠʥ 

 
ʆʙʤʘʟʦʯʥʘʷ ʟʘʱʠʪʘ 

ʮʝʤʝʥʪʥʳʤʠ ʩʦʩʪʘʚʘʤʠ 

ʅʝʩʫʱʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ 

ʋʚʝʣʠʯʝʥʠʝ 

ʚʨʝʤʝʥʠ ʧʨʦʛʨʝʚʘ 

ʥʘ 30-60%  
ʋʩʠʣʝʥʠʝ ɾɹ ʧʝʨʝʢʨʳʪʠʡ ʇʝʨʝʢʨʳʪʠʷ 

ʟʜʘʥʠʡ 

REI + 30-90 ʤʠʥ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʀʥʪʫʤʝʩʮʝʥʪʥʳʝ 

ʧʦʢʨʳʪʠʷ 

ʉʪʘʣʴ, ʜʝʨʝʚʦ ʇʦʚʳʰʝʥʠʝ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʥʘ 

90-150 ʤʠʥ  
ʆʛʥʝʟʘʱʠʪʥʳʝ ʧʨʦʧʠʪʢʠ 

ʜʨʝʚʝʩʠʥʳ 

ɼʝʨʝʚʷʥʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ 

ʉʥʠʞʝʥʠʝ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ 

ʥʘ 25-40%  
ʂʦʤʧʦʟʠʪʥʳʝ 

ʦʛʥʝʟʘʱʠʪʥʳʝ ʣʠʩʪʳ 

ʉʪʝʥʳ, ʰʘʭʪʳ 

ʢʦʤʤʫʥʠʢʘʮʠʡ 

REI + 60-120 ʤʠʥ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ 

ʋʩʪʘʥʦʚʢʘ ɸʇʉ ʠ 

ɸʋʇʊ 

ɺʩʝ ʪʠʧʳ ʟʜʘʥʠʡ ʉʥʠʞʝʥʠʝ ʨʠʩʢʘ 

ʨʘʟʚʸʨʥʫʪʦʛʦ 

ʛʦʨʝʥʠʷ  
ʈʘʟʨʘʙʦʪʢʘ ʧʣʘʥʦʚ 

ʵʚʘʢʫʘʮʠʠ 

ɺʩʝ ʪʠʧʳ ʟʜʘʥʠʡ ʉʥʠʞʝʥʠʝ 

ʯʠʩʣʘ ʞʝʨʪʚ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʚʢʣʶʯʘʶʪ ʪʨʠ ʛʨʫʧʧʳ (ʪʘʙʣʠʮʘ 

1): ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ (ʦʛʥʝʟʘʱʠʪʥʳʝ ʦʙʣʠʮʦʚʢʠ, ʦʙʤʘʟʢʠ, ʫʩʠʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ), 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ (ʠʥʪʫʤʝʩʮʝʥʪʥʳʝ ʧʦʢʨʳʪʠʷ, ʧʨʦʧʠʪʢʠ ʜʨʝʚʝʩʠʥʳ, ʢʦʤʧʦʟʠʪʥʳʝ ʣʠʩʪʳ) 

ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ (ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ, ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʧʣʘʥʳ 

ʵʚʘʢʫʘʮʠʠ). ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʜʝʨʝʚʷʥʥʳʭ ʠ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʪʘʢ ʢʘʢ ʥʝ ʠʟʤʝʥʷʶʪ ʠʭ ʥʝʩʫʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʩʝʭ ʪʨʸʭ ʛʨʫʧʧ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʟʘʱʠʪʫ ʟʜʘʥʠʡ 

ʦʪ ʧʦʞʘʨʘ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘ 2020-2024 ʛʛ. ʧʦʢʘʟʘʣ 

ʢʨʠʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʙʣʝʤʳ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʣʳʭ ʟʜʘʥʠʡ: ʝʞʝʛʦʜʥʦ 

ʙʦʣʝʝ 108 ʪʳʩ. ʧʦʞʘʨʦʚ ʠ ʦʢʦʣʦ 7000 ʧʦʛʠʙʰʠʭ. ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʚʳʜʝʣʠʣʘ ʪʨʠ ʛʨʫʧʧʳ ʤʝʨ: ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ (ʧʦʚʳʰʝʥʠʝ REI ʜʦ 180-360 ʤʠʥ.), 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ (ʫʚʝʣʠʯʝʥʠʝ ʥʘ 90-150 ʤʠʥ.) ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ (ʩʥʠʞʝʥʠʝ 

ʨʠʩʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ). ʂʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʩʝʭ ʤʝʪʦʜʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʉʇ 2.13130.2020 ʬʦʨʤʠʨʫʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʟʜʘʥʠʡ. 

 

ʇɽʈɽʏɽʅʔ ʉʉʓʃʆʂ 

 

1. ʉʙʦʨʥʠʢ çʇʦʞʘʨʳ ʠ ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ 2024 ʛʦʜʫè / ɺʩʝʨʦʩʩʠʡʩʢʠʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʄʏʉ ʈʌ. ï URL: 

https://ptm01.ru/assets/images/biblioteka/ʉʪʘʪʠʩʪʠʢʘ/2024/ɺʅʀʀʇʆ/2025-sbornik-

pozhary-i-pozh.-bezop.-v-2024-g.-11.06.25-.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.12.2025) ð ʊʝʢʩʪ: 

ʵʣʝʢʪʨʦʥʥʳʡ.  

2. ʃʘʟʘʢʦʚʠʯ, ɸ. ʈ. ɸʥʘʣʠʟ ʠ ʧʦʚʳʰʝʥʠʝ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ / ɸ. ʈ. ʃʘʟʘʢʦʚʠʯ, ɸ. ɺ. ʀʞʝʥʜʝʝʚ ð ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ɺʝʩʪʥʠʢ 

ʥʘʫʢʠ. ï 2025. ï ˉ 5 (86). ï URL: https://cyberleninka.ru/article/n/analiz-i-povyshenie-

ognestoykosti-stroitelnyh-konstruktsiy (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.12.2025).  

3. ɾʠʣʠʥ, ɺ. ʃ. ɺʣʠʷʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʟʜʘʥʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ / ɺ. ʃ. ɾʠʣʠʥ ð ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ɺʝʩʪʥʠʢ ʥʘʫʢʠ. ï 

2025. ï ˉ 11 (92). ï URL: https://cyberleninka.ru/article/n/vliyanie-konstruktivnyh-resheniy-

na-ognestoykost-zdaniy-razlichnogo-naznacheniya (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.12.2025).  

4. ʉʇ 2.13130.2020. ʉʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʙʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ. ï URL: https://vdpo46.ru/content/pact/SP_2_13130_2020.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

06.12.2025) ð ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ.  

5. ʆʛʥʝʩʪʦʡʢʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ï URL: 

https://moluch.ru/archive/465/102312 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.12.2025) ð ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ.  

6. ʇʦʣʝʚʦʜʘ, ʀ. ʀ. ʅʦʨʤʠʨʦʚʘʥʠʝ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ / ʀ. ʀ. ʇʦʣʝʚʦʜʘ, ʉ. ʄ. ɾʘʤʦʡʜʠʢ, ʅ. ɺ. ɿʘʡʥʫʜʠʥʦʚʘ, ɼ. 

ʉ. ʅʝʭʘʥʴ ð ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ɺʝʩʪʥʠʢ ʋʥʠʚʝʨʩʠʪʝʪʘ ʛʨʘʞʜʘʥʩʢʦʡ ʟʘʱʠʪʳ 

ʄʏʉ ɹʝʣʘʨʫʩʠ. ï 2023. ï  ̄ 2. ï URL: https://cyberleninka.ru/article/n/normirovanie-
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ognestoykosti-sovremennyh-stroitelnyh-konstruktsiy-iz-zhelezobetona (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

06.12.2025).  

7. ʇʦʣʝʚʦʜʘ, ʀ. ʀ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʝʣʦʚ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ANSYS / ʀ. ʀ. ʇʦʣʝʚʦʜʘ ð ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ɺʝʩʪʥʠʢ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʛʨʘʞʜʘʥʩʢʦʡ ʟʘʱʠʪʳ ʄʏʉ ɹʝʣʘʨʫʩʠ. ï 2022. ï ˉ 1. ï URL: 

https://cyberleninka.ru/article/n/opredelenie-predelov-ognestoykosti-sovremennyh-

stroitelnyh-konstruktsiy-iz-zhelezobetona-s-primeneniem-kompyuternogo-modelirovaniya 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.12.2025). 

 

ʋɼʂ 768.307 

 

ʉʈɽɼʉʊɺɸ ʈɸɿɺʀʊʀʗ ʂʆʄʄʋʅʀʂɸʊʀɺʅʓʍ ʉʇʆʉʆɹʅʆʉʊɽʁ ʇʈʀ 

ʆɹʋʏɽʅʀʀ ɼɽʃʆɺʆʄʋ ʆɹʑɽʅʀʖ ʋʏɸʑʀʍʉʗ ʉʈɽɼʅɽɻʆ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

 

ʉ. ɸ. ʍʘʣʝʮʢʠʡ, ʢ.ʧ.ʥ. ɸ.ɺ. ɽʨʤʦʣʠʥ 

ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʧʨʠ 

ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʂʠʨʦʚʩʢʠʡ ʬʠʣʠʘʣ 

 

 ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʨʝʜʩʪʚʘ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʜʝʣʦʚʦʛʦ ʦʙʱʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʩʨʝʜʥʝʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼɽʃʆɺʆɽ ʆɹʑɽʅʀɽ, ʉʈɽɼʉʊɺɸ ʈɸɿɺʀʊʀʗ 

ʂʆʄʄʋʅʀʂɸʊʀɺʅʓʍ ʉʇʆʉʆɹʅʆʉʊɽʁ, ʉʈɽɼʅɽɽ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɽ 

ʆɹʈɸɿʆɺɸʅʀɽ, ʆʈɻɸʅʀɿɸʎʀʆʅʅʓɽ ʌʆʈʄʓ. 

 

 This article describes the means of developing a secondary vocational education 

studentôs ability to communicate in a business language. The author also discusses the 

organizational forms of these means and their sequence in the process of teaching. 

 Keywords: COMMUNICATION, MEANS OF DEVELOPING THE ABILITY TO 

COMMUNICATE IN A BUSINESS LANGUAGE, ORGANIZATIONAL FORMS, SECONDARY 

VOCATIONAL EDUCATION. 

 

 ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʫʜʝʣʷʝʪ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʨʘʟʚʠʪʠʶ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʩʨʝʜʥʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ, ʦʜʥʘʢʦ ʤʘʣʦ ʯʪʦ ʩʢʘʟʘʥʦ ʦ ʪʦʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʠʭ ʤʦʞʥʦ ʨʘʟʚʠʚʘʪʴ ʠ ʩ 

ʧʦʤʦʱʴʶ ʢʘʢʠʭ ʩʨʝʜʩʪʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʜʘʪʴ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʩʨʝʜʩʪʚ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʊʘʢ, ʇ. ʀ. ʇʠʜʢʘʩʠʩʪʳʡ ʚ ʪʨʫʜʝ 

çʇʝʜʘʛʦʛʠʢʘè ʦʧʨʝʜʝʣʷʝʪ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʳʡ ʠʣʠ ʠʜʝʘʣʴʥʳʡ ʦʙʲʝʢʪ, 

ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠʣʠ ʦʙʫʯʘʶʱʠʤʠʩʷ ʜʣʷ ʫʩʚʦʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ [1]. 

ʆʙʲʝʢʪʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʬʫʥʢʮʠʶ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ, ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʦʩʥʦʚʘʥʠʷʤ: ʩʚʦʡʩʪʚʘʤ, ʩʫʙʲʝʢʪʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʣʠʷʥʠʶ ʥʘ ʢʘʯʝʩʪʚʦ ʟʥʘʥʠʡ, ʥʘ 

ʨʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ 

ʦ ʪʦʤ, ʯʪʦ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʚʠʪʠʷ 

ʩʧʦʩʦʙʥʦʩʪʝʡ. ʀʤʝʥʥʦ ʦʙ ʵʪʦʤ ʛʦʚʦʨʠʪ ɽ. ʀ. ʇʘʩʩʦʚ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ çʂʦʤʤʫʥʠʢʘʪʠʚʥʳʡ 

ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʜʝʣʦʚʦʤʫ ʦʙʱʝʥʠʶè. ʆʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʥʘʟʚʘʥʥʳʡ ʤʝʪʦʜ ʚ ʢʘʯʝʩʪʚʝ 
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ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʘ ʤʠʥʠʤʘʣʴʥʦʡ ʝʜʠʥʠʮʝʡ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘʟʳʚʘʝʪ ʫʧʨʘʞʥʝʥʠʝ 

[2]. 

 ʍʘʨʘʢʪʝʨʠʟʫʷ ʫʧʨʘʞʥʝʥʠʷ, ɽ. ʀ. ʇʘʩʩʦʚ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʥʠʭ ʚʩʝʛʜʘ ʝʩʪʴ ʮʝʣʴ, 

ʩʧʝʮʠʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʦʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʧʦʩʦʙʘ ʚʳʧʦʣʥʝʥʠʷ 

ʜʝʡʩʪʚʠʷ. ʆʜʥʘʢʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʫʧʨʘʞʥʝʥʠʝ ʥʠʢʦʛʜʘ ʥʝ ʜʘʝʪ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, 

ʧʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʭ ʢʦʤʧʣʝʢʩʘ. ʏʪʦʙʳ ʨʘʟʚʠʪʴ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʩʨʝʜʥʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ, ʧʝʨʝʜ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʩʪʦʠʪ ʟʘʜʘʯʘ ʧʦʜʦʙʨʘʪʴ ʫʧʨʘʞʥʝʥʠʷ, ʘʜʝʢʚʘʪʥʳʝ ʢʘʢ 

ʦʙʱʝʥʠʶ, ʧʨʦʪʝʢʘʶʱʝʤʫ ʚ ʬʦʨʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʪ.ʝ. ʚ ʜʠʘʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʪʘʢ ʠ ʫʩʣʦʚʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ. ʋʧʨʘʞʥʝʥʠʷʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤ ʘʜʝʢʚʘʪʥʦʩʪʠ ʦʙʱʝʥʠʶ, ʧʦ ʤʥʝʥʠʶ ɽ. ʀ. ʇʘʩʩʦʚʘ, ʉ. ʌ. ʐʘʪʠʣʦʚʘ ʠ ʜʨ., 

ʷʚʣʷʶʪʩʷ ʨʝʯʝʚʳʝ ʫʧʨʘʞʥʝʥʠʷ (ʈʋ). 

 ɺʳʜʝʣʷʶʪ ʨʝʯʝʚʳʝ ʫʧʨʘʞʥʝʥʠʷ ʈʋ1 ʠ ʈʋ2. ʇʝʨʚʳʝ, ʧʦ ʤʥʝʥʠʶ ɽ. ʀ. ʇʘʩʩʦʚʘ, 

ʠʤʠʪʠʨʫʶʪ ʧʨʦʮʝʩʩ ʦʙʱʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʩʠʪʫʘʪʠʚʥʳʤʠ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ, ʦʥʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʤʳʩʣʦʚʫʶ ʩʪʦʨʦʥʫ ʨʝʯʠ, ʦʜʥʘʢʦ ʟʜʝʩʴ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʧʦʨ ʚ ʚʠʜʝ ʩʭʝʤ ʜʠʘʣʦʛʦʚ. ʈʋ2 ʞʝ ʷʚʣʷʶʪʩʷ ʧʦʜʣʠʥʥʦ ʨʝʯʝʚʳʤʠ, ʘ 

ʟʥʘʯʠʪ, ʦʙʫʯʘʶʱʠʝʩʷ ʩʪʨʦʷʪ ʜʠʘʣʦʛʠʯʝʩʢʠʝ ʚʳʩʢʘʟʳʚʘʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʈʋ1, ʈʋ2 ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʳ ʢ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. ʋʧʨʘʞʥʝʥʠʷʤʠ, 

ʘʜʝʢʚʘʪʥʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʩʨʝʜʥʝʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʷʚʣʷʶʪʩʷ ʋʈʋ2, ʢʦʪʦʨʳʝ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʩʠʪʫʘʮʠʠ, 

ʨʝʯʝʚʦʡ ʟʘʜʘʯʝ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʜʠʘʣʦʛʠʯʝʩʢʦʡ ʨʝʯʠ. 

 ʉʨʝʜʠ ʋʈʋ2 ʥʘʩ ʠʥʪʝʨʝʩʫʶʪ ʧʦʜʩʪʘʥʦʚʦʯʥʳʝ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ, 

ʚ ʢʦʪʦʨʳʭ ʦʙʫʯʘʶʱʠʝʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠʤ ʜʠʘʣʦʛʦʚ ʟʘʤʝʥʷʶʪ ʣʝʢʩʠʢʫ ʚ ʧʝʨʚʦʤ 

ʩʣʫʯʘʝ ʠʣʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʦ ʚʪʦʨʦʤ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʩʚʦʠʭ ʤʳʩʣʝʡ. ɺ. ʃ. 

ʉʢʘʣʢʠʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʵʪʠʭ ʫʧʨʘʞʥʝʥʠʡ ʦʙʫʯʘʶʱʠʡʩʷ ʤʦʞʝʪ ʩʪʨʦʠʪʴ ʚʝʣʠʢʦʝ 

ʤʥʦʞʝʩʪʚʦ ʚʳʩʢʘʟʳʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʨʘ, ʙʣʘʛʦʜʘʨʷ ʘʥʘʣʠʟʫ ʠ ʩʠʥʪʝʟʫ [3], ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʚʦʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʜʠʘʣʦʛʘ. ɽʩʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʧʦʣʫʯʠʚʰʫʶʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʧʨʘʞʥʝʥʠʡ ʩʭʝʤʘʪʠʯʥʦ, ʪʦ ʦʥʘ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫ: ʋʈʋ2 + 

ʈʋ1 + ʈʋ2. 

 ʆʧʨʝʜʝʣʠʚ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʧʨʘʞʥʝʥʠʡ, ʧʝʨʝʡʜʝʤ ʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʬʦʨʤʘʤ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʯʠʪʳʚʘʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ 

ʚ ʩʨʝʜʥʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʦʧʪʠʤʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʙʫʜʫʪ ʫʯʝʙʥʘʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʠʛʨʦʚʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ɻʦʚʦʨʷ ʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʫʶ ʝʝ ʬʦʨʤʫ, ʢʘʢ ʨʦʣʝʚʘʷ ʠʛʨʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʠʛʨʦʚʳʝ, 

ʪʘʢ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʮʝʣʠ, ʠʤʠʪʠʨʫʶʱʠʝ ʨʝʘʣʴʥʦʝ ʦʙʱʝʥʠʝ ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʝ 

ʚʳʨʘʞʝʥʠʝ ʤʳʩʣʝʡ. 

 ɽʱʝ ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʩʨʝʜʥʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʫʯʝʙʥʘʷ [4], ʢʦʛʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʢʘʢ 

ʩʪʨʦʷʪʩʷ ʜʠʘʣʦʛʠʯʝʩʢʠʝ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʢʘʢʠʝ ʬʫʥʢʮʠʠ ʦʥʠ ʚʳʧʦʣʥʷʶʪ, ʩ ʧʦʤʦʱʴʶ 

ʢʘʢʠʭ ʩʨʝʜʩʪʚ ʷʟʳʢʘ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʤʳʩʣʴ ʠ ʢʘʢ ʙʫʜʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʩʦʜʝʨʞʘʥʠʝ 

ʜʠʘʣʦʛʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʠʪʫʘʮʠʠ. ɺʩʝ ʵʪʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʛʨʫʧʧʦʡ ʧʝʨʮʝʧʪʠʚʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ, ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʝʡ ʢ ʦʮʝʥʢʝ ʩʠʪʫʘʮʠʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʘʨʪʥʝʨʘ, ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʥʠʤʘʥʠʷ ʠ ʟʘʧʦʤʠʥʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢ ʦʩʤʳʩʣʝʥʥʦʤʫ 

ʚʦʩʧʨʠʷʪʠʶ ʠ ʪ.ʜ. 

 ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʤʝʥʥʦ ʚ ʩʨʝʜʥʝʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʦʙʨʘʪʠʤʩʷ ʢ ʨʘʙʦʪʝ ʀ. ɸ. ɿʠʤʥʝʡ çʇʝʜʘʛʦʛʠʯʝʩʢʘʷ 
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ʧʩʠʭʦʣʦʛʠʷè [5]. ɸʚʪʦʨ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʙʳʩʪʨʦʤ ʪʝʤʧʝ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʫʯʝʙʥʳʝ ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʶʪʩʷ ʬʦʨʤʳ ʤʳʰʣʝʥʠʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʜʘʥʥʦʤ ʚʦʟʨʘʩʪʝ ʧʨʝʚʘʣʠʨʫʝʪ ʦʪʥʦʰʝʥʠʝ ʢ ʩʝʙʝ, ʢ ʤʠʨʫ, ʢ 

ʦʙʱʝʩʪʚʫ, ʢ ʜʨʫʛʠʤ ʣʶʜʷʤ ʠ ʪ. ʜ. ʆʙʫʯʘʶʱʠʡʩʷ ʩʪʘʥʦʚʠʪʴʩʷ ʧʦʣʥʦʧʨʘʚʥʳʤ ʩʫʙʲʝʢʪʦʤ 

ʥʝ ʪʦʣʴʢʦ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ, ʘʢʪʠʚʥʦʛʦ ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

 ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʜʠʘʣʦʛʦʚ ʠ ʧʦʣʠʣʦʛʦʚ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʷ ʝʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʭʦʜʝ ʝʝ ʨʘʟʚʠʚʘʶʪʩʷ ʪʘʢʠʝ ʨʝʯʝʚʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʢʘʢ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʩʣʦʚ, ʥʦʚʳʭ ʨʝʯʝʚʳʭ ʦʙʨʘʟʮʦʚ, ʩʚʷʟʥʦʛʦ ʪʝʢʩʪʘ; 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʦʙʨʘʟʮʦʤ; ʩʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʚʳʩʢʘʟʳʚʘʥʠʡ, ʚʝʨʙʘʣʴʥʘʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʯʝʪ ʣʠʯʥʦʛʦ 

ʚʢʣʘʜʘ ʢʘʞʜʦʛʦ. ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʠʟ ʠ ʨʝʬʣʝʢʩʠʷ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

 ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʜʝʣʦʚʦʛʦ 

ʦʙʱʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʩʨʝʜʥʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʤʳ ʙʫʜʝʤ ʩʯʠʪʘʪʴ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʋʈʋ2, ʈʋ1 ʠ ʈʋ2, ʚʢʣʶʯʘʝʤʫʶ ʚ ʪʘʢʠʝ ʚʠʜʳ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ 

ʫʯʝʙʥʘʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʠʛʨʦʚʘʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʜʠʘʣʦʛʘ. ʀʤʝʥʥʦ ʦʥʠ ʠ 

ʙʫʜʫʪ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʝ ʧʦʜʩʠʩʪʝʤʳ ʩʨʝʜʩʪʚ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʩʨʝʜʥʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʋʉʃʆɺʀʁ ʊʈʋɼɸ ʇʆɾɸʈʅʓʍ ɺ ʉɽʃʔʉʂʆʁ 

ʄɽʉʊʅʆʉʊʀ 

 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ ɺ.ɺ. ʇʠʩʢʫʥʦʚʘ 

ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɼ.ʅ. ʇʨʷʥʠʰʥʠʢʦʚʘè 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʧʦʞʘʨʥʳʭ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʦʧʝʨʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ 

ʨʘʙʦʪ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʢʠ ʧʦʞʘʨʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ 
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ʟʘ ʧʝʨʠʦʜ 2020-2024 ʛʛ., ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʧʨʦʙʣʝʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʆɾɸʈʅʓʁ, ʋʉʃʆɺʀʗ ʊʈʋɼɸ, ʆʍʈɸʅɸ ʊʈʋɼɸ, ʇʆɾɸʈʅɸʗ 

ɹɽɿʆʇɸʉʅʆʉʊʔ, ʉɽʃʔʉʂɸʗ ʄɽʉʊʅʆʉʊʔ. 

 

 The article discusses the problem of firefighters' working conditions during firefighting 

operations and emergency rescue work in rural areas. It analyzes the statistics of fires and their 

consequences for the period 2020-2024, as well as research on fire safety issues in rural areas. 

Keywords: FIREFIGHTER, WORKING CONDITIONS, OCCUPATIONAL SAFETY, 

FIRE SAFETY, RURAL AREAS. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʭʨʘʥʳ ʪʨʫʜʘ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʩʣʫʞʙ 

ʦʙʫʩʣʦʚʣʝʥʘ ʤʥʦʛʦʘʩʧʝʢʪʥʦʩʪʴʶ ʚʦʧʨʦʩʦʚ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ, 

ʩʣʦʞʥʦʩʪʴʶ ʥʝʩʝʥʠʷ ʩʣʫʞʙʳ, ʦʧʘʩʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ 

ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ [1]. ʇʨʠʯʝʤ, ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʞʘʨʥʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʨʘʚʤʘʪʠʟʤʦʤ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʠʥʚʘʣʠʜʠʟʘʮʠʝʡ, ʥʦ ʠ 

ʛʠʙʝʣʴʶ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʩʣʫʞʙʳ. 

ʉʪʘʪʠʩʪʠʢʘ ʧʦʞʘʨʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʭʨʘʥʳ ʪʨʫʜʘ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʩʣʫʞʙ. ʊʘʢ, ʩ 2020 ʛ. ʧʦ 

2024 ʛ. ʩʦʭʨʘʥʷʝʪʩʷ (ʩ ʥʝʢʦʪʦʨʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ) ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʪʘʙʣʠʮʘ 1) [2]. ʆʬʠʮʠʘʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦʛʠʙʰʠʭ ʧʦʞʘʨʥʳʭ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʦʪʩʫʪʩʪʚʫʝʪ. 

 

ʊʘʙʣʠʮʘ 1 ð ʉʚʝʜʝʥʠʷ ʦ ʧʦʞʘʨʘʭ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʚ ʈʌ ʟʘ ʧʝʨʠʦʜ 2020-2024 ʛʛ. 
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- ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʛʦʨʦʜʘʭ, ʝʜ./% ʢ 

ʧʨʝʜʳʜʫʱʝʤʫ 

ʛʦʜʫ 

233766/ 

-12,0 

215329/ 

-7,9 

192310/ 

-10,7 

187710/ 

-2,4 

187718/ 

0,004 

- ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʝʜ./% 

ʢ ʧʨʝʜʳʜʫʱʝʤʫ 

ʛʦʜʫ 

205540/ 

-0,1 

175435/ 

-14,6 

160199/ 

-8,7 

173182/ 

8,1 

159718/ 

-7,8 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʛʠʙʰʠʭ, ʯʝʣ. 

8310 8471 7746 7818 7575 

- ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʛʦʨʦʜʘʭ, ʯʝʣ./% ʢ 

ʧʨʝʜʳʜʫʱʝʤʫ 

ʛʦʜʫ 

4256/ 

-1,3 

4482/ 

5,3 

3968/ 

-11,5 

3991/ 

0,6 

3792/ 

-5,0 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʞʘʨʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʪʘʙʠʣʴʥʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʧʦʞʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ,  ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, 

ʛʜʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʞʘʨʦʚ ʙʦʣʝʝ ʟʥʘʯʠʤʳ ʢʘʢ ʜʣʷ ʣʠʯʥʳʭ 

ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚ (ʧʦʪʝʨʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʞʠʣʴʷ, 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪ.ʜ.), ʥʝʙʦʣʴʰʠʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʪʘʢ ʠ ʜʣʷ ʘʛʨʦʭʦʣʜʠʥʛʦʚ.  

ʅʝʦʮʝʥʠʤʳ ʙʝʟʚʦʟʚʨʘʪʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʪʘʢ, ʚ 2024 ʛ. ʩʨʝʜʠ ʧʦʛʠʙʰʠʭ ï 

49,9% ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ; 47,7% ʧʨʷʤʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʝʣʴʩʢʠʝ 

ʪʝʨʨʠʪʦʨʠʠ.  

ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʦʞʘʨʥʳʭ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʠʤʝʶʱʝʡ ʪʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʘʢ: ʫʜʘʣʝʥʥʦʩʪʴ 

ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʪ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʜʦʨʦʞʥʘʷ  ʠ 

ʪʝʣʝʬʦʥʥʘʷ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴ ʤʘʣʳʭ ʩʝʣ ʠ ʜʝʨʝʚʝʥʴ, ʩʣʦʞʥʦʩʪʴ ʜʦʩʪʘʚʢʠ ʧʦʞʘʨʥʳʭ 

ʤʘʰʠʥ, ʥʝʜʦʩʪʘʪʦʯʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; ʧʦʞʘʨʦ- ʠ 

ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴ ʞʠʣʳʭ ʜʦʤʦʚ (ʙʣʠʟʢʘʷ ʟʘʩʪʨʦʡʢʘ; ʧʝʨʝʥʦʩ ʦʛʥʷ ï ʠʩʢʨʳ, ʛʦʣʦʚʥʠ ʥʘ 

1 2 3 4 5 6 

- ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʯʝʣ./% 

ʢ ʧʨʝʜʳʜʫʱʝʤʫ 

ʛʦʜʫ 

4054/ 

-4,5 

3989/ 

-1,6 

3778/ 

-5,3 

3827/ 

1,3 

3783/ 

-1,1 

ʂʦʣʠʯʝʩʪʚʦ 

ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ, 

ʯʝʣ. 

8419 8397 81408 8495 8345 

- ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʛʦʨʦʜʘʭ, ʯʝʣ./% ʢ 

ʧʨʝʜʳʜʫʱʝʤʫ 

ʛʦʜʫ 

5511/ 

-12,3 

5528/ 

0,3 

5267/ 

-4,7 

5515/ 

4,7 

5486/ 

-0,5 

- ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʯʝʣ./% 

ʢ ʧʨʝʜʳʜʫʱʝʤʫ 

ʛʦʜʫ 

2908/ 

-8,4 

2869/ 

-1,3 

2873/ 

0,1 

2980/ 

3,7 

2859/ 

-4,1 

ʇʨʷʤʦʡ ʫʱʝʨʙ, 

ʪʳʩ. ʨʫʙ. 

20476301 16248694 18701109 22185420 19731161 

- ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʛʦʨʦʜʘʭ, ʪʳʩ. 

ʨʫʙ./% ʢ 

ʧʨʝʜʳʜʫʱʝʤʫ 

ʛʦʜʫ 

13905814/ 

14,2 

9763009/ 

-29,8 

10546473/ 

8,0 

14039029/ 

33,1 

10908133/ 

-22,3 

- ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʪʳʩ. 

ʨʫʙ./% ʢ 

ʧʨʝʜʳʜʫʱʝʤʫ 

ʛʦʜʫ 

6970487/ 

16,3 

6485685/ 

-7,0 

8154636/ 

25,7 

8146391/ 

-0,1 

8823208/ 

8,3 
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ʜʣʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ  ʛʘʟʦʚʳʭ ʙʘʣʣʦʥʦʚ ʠ ʢʝʨʦʩʠʥʦʚʳʭ ʧʨʠʙʦʨʦʚ; 

ʛʦʨʶʯʠʝ ʩʪʨʦʝʥʠʷ ʠ ʤʘʪʝʨʠʘʣʳ). ʆʩʦʙʫʶ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴ ʚ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢʠʝ ʚʨʝʜʥʳʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʠʝ (ʩʝʥʦ ʠ  

ʧʨʦʯʠʡ ʢʦʨʤ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʞʠʚʦʪʥʳʝ) ʠ ʭʠʤʠʯʝʩʢʠʝ (ʦʙʨʘʟʫʝʤʳʝ ʪʦʢʩʠʯʥʳʝ 

ʚʝʱʝʩʪʚʘ ʧʨʠ ʛʦʨʝʥʠʠ ʛʝʨʙʠʮʠʜʦʚ, ʷʜʦʭʠʤʠʢʘʪʦʚ, ʫʜʦʙʨʝʥʠʡ)  ʬʘʢʪʦʨʳ [3]. 

ʉʨʝʜʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʧʦʞʘʨʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʦʨʛʘʥʠʟʘʮʠʶ 

ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ, ʞʠʚʦʪʥʳʭ (ʧʦʜʘʯʘ ʩʪʨʫʠ ʚʦʜʳ ʥʘ ʞʠʚʦʪʥʳʭ ʥʘ ʧʨʠʚʷʟʠ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚ ʜʘʣʴʥʝʤ ʦʪ ʚʳʭʦʜʘ ʤʝʩʪʝ) ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʤʝʨ 

ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ (ʧʝʨʝʩʪʘʥʦʚʢʘ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ; ʫʚʣʘʞʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʝʨʝʜ ʬʨʦʥʪʦʤ ʛʦʨʝʥʠʷ; 

ʟʝʤʝʣʴʥʳʝ ʨʘʟʨʳʚʳ ʚʧʝʨʝʜʠ ʬʨʦʥʪʘ ʧʦʞʘʨʘ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʠʘʪʝʭʥʠʢʠ ʧʨʠ 

ʤʘʩʰʪʘʙʥʳʭ ʧʦʞʘʨʘʭ ʠ ʪ.ʜ.).  

ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʧʘʩʥʳʭ ʠ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʧʩʠʭʠʯʝʩʢʦʝ ʠ ʬʠʟʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʧʦʞʘʨʥʳʭ, ʩʣʫʞʘʱʠʭ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʊʘʢ, 

ʬʘʢʪ çʟʥʘʢʦʤʩʪʚʘ, ʩʦʩʝʜʩʪʚʘè ʧʦʞʘʨʥʳʭ ʠ ʧʦʩʪʨʘʜʘʚʰʠʭ ʥʘʢʣʘʜʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ ʧʦʞʘʨʥʳʭ.  

ʇʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʥʳ ʩ ʤʥʝʥʠʝʤ ʉ.ʀ. ʌʝʜʦʨʦʚʘ ʦ ʪʦʤ, ʯʪʦ çʜʘʥʥʳʝ ʦ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʪʨʘʚʤʘʪʠʟʤʝ, ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʩʨʝʜʠ ʧʦʞʘʨʥʳʭ ʧʦʟʚʦʣʷʶʪ 

ʦʪʥʝʩʪʠ ʠʭ ʢ ʛʨʫʧʧʝ ʚʳʩʦʢʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʠʩʢʘè [4]. 
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ɺʆɿʄʆɾʅʓɽ ʇɽʈʉʇɽʂʊʀɺʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɸʂʊʀɺʅʓʍ 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʧʣʘʚʘ ʥʠʪʠʥʦʣ, 

ʦʙʣʘʜʘʶʱʝʛʦ ʵʬʬʝʢʪʦʤ ʧʘʤʷʪʠ ʬʦʨʤʳ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʳʭ, ʥʘʜʝʞʥʳʭ ʠ 
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ʵʢʦʥʦʤʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ð ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʤʢʘ ʘʚʘʨʠʡʥʳʭ 

ʚʳʭʦʜʦʚ ʠ ʩʧʨʠʥʢʣʝʨʘ ʚʦʜʷʥʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʀʊʀʅʆʃ, ʇʆɾɸʈʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʕʌʌɽʂʊ ʇɸʄʗʊʀ 

ʌʆʈʄʓ, ɸɺʊʆʄɸʊʀʏɽʉʂʀʁ ɿɸʄʆʂ, ʉʇʈʀʅʂʃɽʈ, ʕʅɽʈɻʆʅɽɿɸɺʀʉʀʄʆʉʊʔ. 

 

This article examines the promising use of nitinol, a shape-memory alloy, for the 

creation of energy-independent, reliable, and cost-effective fire-fighting automation devicesð

automatic emergency exit locks and water sprinklers. 

Keywords: NITINOL, FIRE SAFETY, SHAPE MEMORY, AUTOMATIC LOCK, 

SPRINKLER, ENERGY-INDEPENDENCE. 

 

ʇʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʪʘʸʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʦʩʪʨʳʭ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ ʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʞʠʣʳʭ ʟʜʘʥʠʡ. 

ɽʞʝʛʦʜʥʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ ʧʦʞʘʨʦʚ ʧʦʛʠʙʘʝʪ ʙʦʣʝʝ 6-7 ʪʳʩʷʯ ʯʝʣʦʚʝʢ, 

ʧʨʠʯʸʤ ʵʪʘ ʮʠʬʨʘ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʣʝʪ.  

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʛʠʙʝʣʠ ʣʶʜʝʡ ʷʚʣʷʶʪʩʷ ʦʪʨʘʚʣʝʥʠʷ ʪʦʢʩʠʯʥʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʝʥʠʷ, ʪʘʢʠʤʠ ʢʘʢ ʫʛʘʨʥʳʡ ʛʘʟ, ʘ ʪʘʢʞʝ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʵʚʘʢʫʘʮʠʠ ʠʟ ʦʧʘʩʥʦʡ ʟʦʥʳ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ 

ʘʚʪʦʤʘʪʠʢʠ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʟʘʤʢʠ, ʩʠʛʥʘʣʠʟʘʮʠʶ ʠ ʩʧʨʠʥʢʣʝʨʥʳʝ 

ʫʩʪʘʥʦʚʢʠ, ʭʦʪʷ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ, ʠʤʝʶʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʠʥʝʨʮʠʦʥʥʦʩʪʴ 

ʩʨʘʙʘʪʳʚʘʥʠʷ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʭʨʫʧʢʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʝʛʫʣʷʨʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʠʩʢ ʥʦʚʳʭ, ʙʦʣʝʝ ʥʘʜʸʞʥʳʭ, ʘʚʪʦʥʦʤʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ. ʆʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʧʨʠʟʥʘʶʪʩʷ ʩʧʣʘʚʳ ʩ 

ʵʬʬʝʢʪʦʤ ʧʘʤʷʪʠ ʬʦʨʤʳ (ʉʕʇʌ), ʠ ʚ ʯʘʩʪʥʦʩʪʠ ð ʥʠʪʠʥʦʣ. ɽʛʦ ʫʥʠʢʘʣʴʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʛʝʦʤʝʪʨʠʶ ʧʨʠ ʥʘʛʨʝʚʝ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʢʪʠʚʥʳʭ, ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʩʪʝʤʘʭ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ ʩʣʦʞʥʳʭ ʩʭʝʤ ʫʧʨʘʚʣʝʥʠʷ. 

ʅʠʪʠʥʦʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʨʤʝʪʘʣʣʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʪʠʪʘʥʘ ʠ ʥʠʢʝʣʷ ʩ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤ ʩʦʩʪʘʚʦʤ 45 ʘʪ.% Ti ʠ 55 ʘʪ.% Ni, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʨʤʫʣʝ TiNi. 

ʄʘʪʝʨʠʘʣ ʙʳʣ ʚʧʝʨʚʳʝ ʧʦʣʫʯʝʥ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʤʦʨʩʢʦʡ ʘʨʪʠʣʣʝʨʠʠ ʉʐɸ (Naval 

Ordnance Laboratory, ʦʪʢʫʜʘ ʠ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʥʘʟʚʘʥʠʝ: Ni-Ti-NOL). ʇʦʤʠʤʦ ʚʳʩʦʢʦʡ 

ʢʦʨʨʦʟʠʦʥʥʦʡ ʠ ʵʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ, ʥʠʪʠʥʦʣ ʦʙʣʘʜʘʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ ʵʬʬʝʢʪʦʤ 

ʧʘʤʷʪʠ ʬʦʨʤʳ (ʕʇʌ). ʕʪʦʪ ʵʬʬʝʢʪ ʦʙʫʩʣʦʚʣʝʥ ʦʙʨʘʪʠʤʳʤ ʤʘʨʪʝʥʩʠʪʥʦ-ʘʫʩʪʝʥʠʪʥʳʤ 

ʬʘʟʦʚʳʤ ʧʨʝʚʨʘʱʝʥʠʝʤ ʚ ʩʪʨʫʢʪʫʨʝ ʩʧʣʘʚʘ.  

ʇʦʩʣʝ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ (çʦʙʫʯʝʥʠʷè) ʤʘʪʝʨʠʘʣ çʟʘʧʦʤʠʥʘʝʪè ʩʚʦʶ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ (ʘʫʩʪʝʥʠʪʥʫʶ) ʬʦʨʤʫ. ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ ʦʥ ʤʦʞʝʪ ʙʳʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ ʜʝʬʦʨʤʠʨʦʚʘʥ, ʥʦ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʥʘʛʨʝʚʝ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʙʨʘʪʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ (ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -50ÁC ʜʦ +150ÁC ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʠ ʦʙʨʘʙʦʪʢʠ) ʦʥ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʦʶ ʠʩʭʦʜʥʫʶ 

çʦʙʫʯʝʥʥʫʶè ʢʦʥʬʠʛʫʨʘʮʠʶ, ʨʘʟʚʠʚʘʷ ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʩʠʣʠʝ. ʀʤʝʥʥʦ ʵʪʦ 

ʩʚʦʡʩʪʚʦ ʜʝʣʘʝʪ ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʳʭ, ʥʘʜʸʞʥʳʭ ʠ 

ʘʚʪʦʥʦʤʥʳʭ ʧʨʠʚʦʜʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʚʦʡʩʪʚʘ ʥʠʪʠʥʦʣʘ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʢ 

ʚʥʝʜʨʝʥʠʶ ʜʚʝ ʢʣʶʯʝʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʩʠʩʪʝʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 
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ɸ) ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʟʙʣʦʢʠʨʦʚʘʥʠʷ ʘʚʘʨʠʡʥʳʭ ʚʳʭʦʜʦʚ; 

ɹ) ʄʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʩʧʨʠʥʢʣʝʨ ʩ ʘʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʟ ʥʠʪʠʥʦʣʘ 

ʇʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʡ ʵʚʘʢʫʘʮʠʠ ʯʘʩʪʦ ʫʧʠʨʘʝʪʩʷ ʚ ʜʦʩʪʫʧʥʦʩʪʴ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʚʳʭʦʜʦʚ. ʇʦ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ, ʪʘʢʠʝ ʚʳʭʦʜʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʦʙʦʜʥʳ, ʦʜʥʘʢʦ ʠʭ ʧʦʩʪʦʷʥʥʘʷ ʦʪʢʨʳʪʦʩʪʴ ʩʦʟʜʘʸʪ ʫʷʟʚʠʤʦʩʪʴ ʜʣʷ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʉʪʘʥʜʘʨʪʥʳʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʟʘʤʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʠʩʪʘʥʮʠʦʥʥʫʶ ʨʘʟʙʣʦʢʠʨʦʚʢʫ, ʜʦʨʦʛʠ, ʟʘʚʠʩʠʤʳ ʦʪ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʤʦʛʫʪ ʚʳʡʪʠ ʠʟ ʩʪʨʦʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʞʘʨʘ. 

 

 
ʈʠʩʫʥʦʢ 1 ð ʂʦʥʩʪʨʫʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʙʣʦʢʠʨʦʚʘʥʠʷ  

ʘʚʘʨʠʡʥʳʭ ʚʳʭʦʜʦʚ 

 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʨʠʩʫʥʦʢ 1) ʣʠʰʝʥʦ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ. ɽʛʦ ʢʣʶʯʝʚʳʤ 

ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʘʷ ʧʨʫʞʠʥʘ (3), ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʠʟ 

ʥʠʪʠʥʦʣʘ. ʇʨʫʞʠʥʘ ʞʸʩʪʢʦ ʟʘʢʨʝʧʣʝʥʘ ʚ ʢʦʨʧʫʩʝ (2) ʠ ʫʜʝʨʞʠʚʘʝʪ ʟʘʧʦʨʥʳʡ ʚʘʣ (4) ʚ 

ʧʦʣʦʞʝʥʠʠ çʟʘʢʨʳʪʦè. ɺ ʩʣʫʯʘʝ ʧʦʞʘʨʘ ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʦʪ ʧʣʘʤʝʥʠ ʠʣʠ ʛʦʨʷʯʠʭ 

ʛʘʟʦʚ ʥʘʛʨʝʚʘʝʪ ʜʚʝʨʥʦʝ ʧʦʣʦʪʥʦ ʠ ʩʘʤ ʟʘʧʦʨʥʳʡ ʤʝʭʘʥʠʟʤ.  

ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʨʫʞʠʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʘʢʪʠʚʘʮʠʠ (ʚʳʰʝ 50ÁC) ʦʥʘ ʥʘʯʠʥʘʝʪ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʦʶ ʠʩʭʦʜʥʫʶ ʩʞʘʪʫʶ ʬʦʨʤʫ. ʕʪʦ ʜʚʠʞʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ 

ʟʘʧʦʨʥʦʛʦ ʚʘʣʘ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʦʪʢʨʳʚʘʥʠʶ ʟʘʤʢʘ ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ 

ʠʣʠ ʚʥʝʰʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʋʩʪʨʦʡʩʪʚʦ ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʫʯʥʦʛʦ ʘʚʘʨʠʡʥʦʛʦ ʦʪʢʨʳʪʠʷ. ʇʨʦʮʝʩʩ çʦʙʫʯʝʥʠʷè ʧʨʫʞʠʥʳ ʧʨʦʩʪ: ʝʸ ʥʘʛʨʝʚʘʶʪ ʜʦ 

~150ÁC ʚ ʩʞʘʪʦʤ ʩʦʩʪʦʷʥʠʠ, ʬʠʢʩʠʨʫʶʪ ʠ ʦʭʣʘʞʜʘʶʪ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʩʪʷʛʠʚʘʶʪ ʜʦ 

ʨʘʙʦʯʝʛʦ ʨʘʟʤʝʨʘ. 

ʉʧʨʠʥʢʣʝʨʥʳʝ ʩʠʩʪʝʤʳ ʚʦʜʷʥʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʟʜʘʥʠʡ. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʩʧʨʠʥʢʣʝʨʘ ʷʚʣʷʝʪʩʷ 

ʩʪʝʢʣʷʥʥʘʷ ʪʝʨʤʦʢʦʣʙʘ ʠʣʠ ʣʝʛʢʦʧʣʘʚʢʠʡ ʟʘʤʦʢ, ʢʦʪʦʨʳʝ ʨʘʟʨʫʰʘʶʪʩʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (57-182ÁC ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʚʝʪʘ ʤʘʨʢʝʨʘ ʪʝʨʤʦʢʦʣʙʳ), 

ʚʳʧʫʩʢʘʷ ʚʦʜʫ. ɻʣʘʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ð ʭʨʫʧʢʦʩʪʴ (ʨʠʩʢ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʧʦʚʨʝʞʜʝʥʠʷ), ʠʥʝʨʮʠʦʥʥʦʩʪʴ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠ ʦʜʥʦʨʘʟʦʚʦʩʪʴ. 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʥʘʤʠ ʢʦʥʩʪʨʫʢʮʠʠ (ʨʠʩʫʥʦʢ 2) ʪʨʘʜʠʮʠʦʥʥʘʷ ʭʨʫʧʢʘʷ ʪʝʨʤʦʢʦʣʙʘ 

ʟʘʤʝʥʝʥʘ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʘʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ (3) ʠʟ ʥʠʪʠʥʦʣʘ. ʕʪʦʪ ʮʠʣʠʥʜʨ ʚ 

ʦʙʳʯʥʦʤ ʩʦʩʪʦʷʥʠʠ ʫʜʝʨʞʠʚʘʝʪ ʟʘʧʦʨʥʫʶ ʜʠʘʬʨʘʛʤʫ (2), ʧʨʝʧʷʪʩʪʚʫʷ ʚʳʭʦʜʫ ʚʦʜʳ.  

ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʦʯʘʛʝ ʧʦʞʘʨʘ ʚʳʰʝ 

ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ (ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʥʘ ʫʨʦʚʥʝ 45-70ÁC ʧʫʪʸʤ ʧʦʜʙʦʨʘ 

ʩʦʩʪʘʚʘ ʩʧʣʘʚʘ), ʮʠʣʠʥʜʨ ʠʟ ʥʠʪʠʥʦʣʘ ʧʨʝʪʝʨʧʝʚʘʝʪ ʬʘʟʦʚʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ʠ ʤʝʥʷʝʪ ʩʚʦʶ 

ʛʝʦʤʝʪʨʠʶ (ʜʝʬʦʨʤʠʨʫʝʪʩʷ). ʕʪʦ ʚʳʩʚʦʙʦʞʜʘʝʪ ʜʠʘʬʨʘʛʤʫ, ʠ ʚʦʜʘ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʠʟ 

ʤʘʛʠʩʪʨʘʣʠ ʧʦʩʪʫʧʘʝʪ ʥʘ ʨʘʩʧʳʣʠʪʝʣʴʥʫʶ ʨʦʟʝʪʢʫ (5), ʬʦʨʤʠʨʫʷ ʦʛʥʝʪʫʰʘʱʠʡ ʬʘʢʝʣ. 
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ʘ) ʨʝʞʠʤ ʦʞʠʜʘʥʠʷ                    ʙ) ʨʝʞʠʤ ʘʢʪʠʚʘʮʠʠ ʥʠʪʠʥʦʣʘ 

ʈʠʩʫʥʦʢ 2 ð ʆʙʱʠʡ ʚʠʜ ʩʧʣʠʥʢʝʨʘ ʩ ʘʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʟ ʥʠʪʠʥʦʣʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʥʠʪʠʥʦʣʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ, ʥʘʭʦʜʷʱʫʶʩʷ 

ʚ ʧʦʩʪʦʷʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ, ʥʝ ʪʨʝʙʫʶʱʫʶ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʦʙʣʘʜʘʶʱʫʶ ʚʳʩʦʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʣʦʞʥʳʤ ʩʨʘʙʘʪʳʚʘʥʠʷʤ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʠ ʧʨʝʜʣʦʞʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʝʰʝʥʠʷ ʫʙʝʜʠʪʝʣʴʥʦ 

ʜʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʣʘʚʘ ʥʠʪʠʥʦʣ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʛʦ, 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʛʦ ʨʘʙʦʯʝʛʦ ʵʣʝʤʝʥʪʘ ʚ ʩʠʩʪʝʤʘʭ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ð ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʟʘʤʦʢ ʜʣʷ ʵʚʘʢʫʘʮʠʦʥʥʳʭ 

ʚʳʭʦʜʦʚ ʠ ʩʧʨʠʥʢʣʝʨ ʜʣʷ ʚʦʜʷʥʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ð ʨʝʰʘʶʪ ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʦʛʦʚ: ʫʩʪʨʘʥʷʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʧʦʚʳʰʘʶʪ 

ʥʘʜʸʞʥʦʩʪʴ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʢʨʘʪʥʦ ʩʥʠʞʘʶʪ ʩʪʦʠʤʦʩʪʴ ʢʘʢ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺʥʝʜʨʝʥʠʝ ʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʥʦ 

ʢʘʯʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ, ʦʙʝʩʧʝʯʠʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʫʪʝʡ ʵʚʘʢʫʘʮʠʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʥʘʯʘʣʦ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ 

ʥʘ ʩʘʤʦʡ ʨʘʥʥʝʡ ʩʪʘʜʠʠ.  

ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʜʸʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ ʠ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʥʘ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʥʠʪʠʥʦʣʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʪʨʝʙʫʝʤʳʭ ʪʝʤʧʝʨʘʪʫʨ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠ ʫʩʠʣʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʠʪʠʥʦʣ, ʦʪʢʨʳʚʘʝʪ ʥʦʚʫʶ ʩʪʨʘʥʠʮʫ ʚ ʩʦʟʜʘʥʠʠ ʙʝʟʦʧʘʩʥʦʡ ʠ 

ʪʝʭʥʦʣʦʛʠʯʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. 
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ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʶʪʩʷ ʢʣʶʯʝʚʳʝ ʜʝʪʝʨʤʠʥʘʥʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʘ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʢʦʤʧʣʝʢʩ 

ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʜʦ ʥʘʨʫʰʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ 

ʚʥʝʜʨʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʨʠʩʢʦʚ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʁ ʊʈɸɺʄɸʊʀɿʄ, ʆʍʈɸʅɸ ʊʈʋɼɸ, 

ʇʈʆʄʓʐʃɽʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ɻʆʈʅʆɼʆɹʓɺɸʖʑɸʗ 

ʇʈʆʄʓʐʃɽʅʅʆʉʊʔ, ʇʈʀʏʀʅʓ ʅɽʉʏɸʉʊʅʓʍ ʉʃʋʏɸɽɺ. 

 

The paper examines the key determinants of occupational injuries in the mining 

industry. The complex of factors contributing to accidents is analyzed, from technological 

imperfections to violations of labor protection requirements. Based on the analysis, practical 

recommendations have been formulated to optimize working conditions and introduce modern 

solutions aimed at minimizing occupational risks.  

Keywords: OCCUPATIONAL INJURIES, OCCUPATIONAL SAFETY, INDUSTRIAL 

SAFETY, MINING INDUSTRY, CAUSES OF ACCIDENTS. 

 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʢʣʶʯʝʚʳʭ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʦʚ 

ʩʪʨʘʥʳ. ʋʛʦʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʳʩʪʫʧʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʚʥʦʩʷ ʨʝʰʘʶʱʠʡ ʚʢʣʘʜ ʚ ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʟʘʥʷʪʦʩʪʴ. 

ʇʘʨʘʜʦʢʩʘʣʴʥʳʤ ʦʙʨʘʟʦʤ, ʵʪʘ ʞʝ ʦʪʨʘʩʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʦʧʘʩʥʦʩʪʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʩʦʟʜʘʶʱʠʭ ʧʨʷʤʫʶ ʫʛʨʦʟʫ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʨʘʙʦʪʥʠʢʦʚ [1]. 

ɻʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʦʪʨʘʩʣʴ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʠʩʢʦʚʘʥʥʳʭ ʩʬʝʨ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʨʫʜ ʚ ʫʩʣʦʚʠʷʭ ʰʘʭʪ ʠ ʢʘʨʴʝʨʦʚ ʥʝʠʟʙʝʞʥʦ ʩʚʷʟʘʥ ʩ ʫʛʨʦʟʦʡ 

ʦʙʨʫʰʝʥʠʡ, ʚʟʨʳʚʦʚ, ʚʦʟʛʦʨʘʥʠʡ, ʦʪʨʘʚʣʝʥʠʷ ʚʨʝʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʠʥʳʤʠ ʦʧʘʩʥʳʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʉʪʘʪʠʩʪʠʢʘ ʪʨʘʚʤʘʪʠʟʤʘ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʦʪʣʠʯʘʝʪʩʷ 

ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʩʣʫʯʘʝʚ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ ʠ ʩʪʦʡʢʦʡ ʫʪʨʘʪʦʡ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʦʪʦʙʨʘʞʝʥʘ ʩʪʘʪʠʩʪʠʢʘ ʘʚʘʨʠʡ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩʦ 

ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ ʚ ʨʘʟʙʠʚʢʝ ʧʦ ʪʨʘʚʤʠʨʫʶʱʠʤ ʬʘʢʪʦʨʘʤ ʟʘ ʧʝʨʠʦʜʳ 2023 ʠ 2024 ʛʦʜʦʚ 

[2]. 



42 

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʚʘʨʠʡ ʧʦ ʚʠʜʘʤ ʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ 

ʧʦ ʪʨʘʚʤʠʨʫʶʱʠʤ ʬʘʢʪʦʨʘʤ ʟʘ 2023 ʠ 2024 ʛʦʜʳ ʥʘ ʫʛʦʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ [1] 

 

ʇʨʠʯʠʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʤ ʩʝʢʪʦʨʝ 

ʤʥʦʛʦʦʙʨʘʟʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʚ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʢʘʪʝʛʦʨʠʡ: 

1.  ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ: ʕʢʩʧʣʫʘʪʘʮʠʷ ʤʦʨʘʣʴʥʦ ʠ ʬʠʟʠʯʝʩʢʠ ʫʩʪʘʨʝʚʰʝʡ 

ʪʝʭʥʠʢʠ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʪʩʪʫʧʣʝʥʠʷ ʦʪ 

ʫʪʚʝʨʞʜʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʩʯʝʪʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ 

ʩʦʜʝʨʞʘʥʠʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

2.  ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʧʨʠʯʠʥʳ: ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʙʦʪ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʥʦʨʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠʣʠ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ 

ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ, ʩʣʘʙʦ ʨʘʟʚʠʪʘʷ ʢʫʣʴʪʫʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʜʝʬʠʮʠʪ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʘʚʨʘʣʘ ʠ ʧʦʚʳʰʝʥʥʳʭ 

ʧʣʘʥʦʚʳʭ ʥʘʛʨʫʟʦʢ. 

3.  ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ: ʉʦʟʥʘʪʝʣʴʥʦʝ ʠʣʠ ʩʣʫʯʘʡʥʦʝ ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʥʠʢʘʤʠ 

ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʩʪʦʷʥʠʝ ʫʪʦʤʣʝʥʠʷ ʠ ʧʝʨʝʫʪʦʤʣʝʥʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʳʡ 
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ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ, ʦʪʩʫʪʩʪʚʠʝ ʣʠʯʥʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʩʦʙʣʶʜʝʥʠʠ 

ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

4.  ʇʨʠʨʦʜʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: ʉʣʦʞʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ 

ʧʦʨʦʜ (ʦʙʚʦʜʥʝʥʥʦʩʪʴ, ʛʘʟʦʥʦʩʥʦʩʪʴ, ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʥʘʨʫʰʝʥʥʦʩʪʴ), ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʠ 

ʨʝʟʢʦ ʤʝʥʷʶʱʠʝʩʷ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʘ ʪʘʢʞʝ ʦʧʘʩʥʳʝ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ (ʟʝʤʣʝʪʨʷʩʝʥʠʷ, 

ʦʧʦʣʟʥʠ). 
 

ʂʘʞʜʘʷ ʠʟ ʫʢʘʟʘʥʥʳʭ ʛʨʫʧʧ ʧʨʠʯʠʥ ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʘʚʘʨʠʡʥʦʩʪʠ. 

ʊʘʢ, ʧʨʠʤʝʥʝʥʠʝ ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʷʤʦ ʚʝʜʝʪ ʢ ʨʦʩʪʫ ʚʝʨʦʷʪʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʙʦʝʚ 

ʠ ʘʚʘʨʠʡ, ʘ ʩʣʘʙʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʨʫʜʘ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʚʝʜʝʥʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʯʘʩʪʦ ʩʪʘʥʦʚʷʪʩʷ ʨʝʰʘʶʱʠʤ ʟʚʝʥʦʤ ʚ ʮʝʧʠ 

ʩʦʙʳʪʠʡ, ʚʝʜʫʱʠʭ ʢ ʥʝʩʯʘʩʪʥʦʤʫ ʩʣʫʯʘʶ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʠʟʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 

ʧʨʝʥʝʙʨʝʞʝʥʠʠ ʠʥʩʪʨʫʢʮʠʷʤʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʣʦʞʥʳʝ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʤʦʛʫʪ 

ʤʥʦʛʦʢʨʘʪʥʦ ʫʩʠʣʠʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʨʠʩʢʠ. 
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This paper discusses and proposes recommendations for improving the fire safety of 

retail facilities. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʙʲʝʢʪʳ ʪʦʨʛʦʚʣʠ ʠʛʨʘʶʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

https://www.gosnadzor.ru/activity/control/folder/
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ɻʠʧʝʨʤʘʨʢʝʪʳ, ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʤʘʛʘʟʠʥʳ ʝʞʝʜʥʝʚʥʦ ʦʙʩʣʫʞʠʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʪʠʪʝʣʝʡ, ʨʘʟʤʝʱʘʷ ʥʘ 

ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʪʦʚʘʨʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, 

ʜʘʥʥʳʝ ʦʙʲʝʢʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʤʥʦʞʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ: ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ, 

ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʣʦʞʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 

ʧʣʘʥʠʨʦʚʢʦʡ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʦʝ, ʥʦ 

ʠ ʦʙʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ ʪʦʨʛʦʚʣʠ 

ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʫʢʣʦʥʥʳʤ ʨʦʩʪʦʤ ʤʘʩʰʪʘʙʦʚ ʠ ʩʣʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʦʨʛʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʣʶʜʝʡ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʩʬʝʨʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʦʙʫʶ 

ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʪʝʥʜʝʥʮʠʷ ʢ ʚʦʟʚʝʜʝʥʠʶ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʪʦʨʛʦʚʳʭ 

ʦʙʲʝʢʪʦʚ ʩ ʦʪʢʨʳʪʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, ʚʳʩʦʢʦʡ ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʦʡ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʚʦʟʤʦʞʥʳʭ ʚʦʟʛʦʨʘʥʠʡ. 

ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʧʦʞʘʨʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʙʲʝʢʪʳ 

ʪʦʨʛʦʚʣʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʢʣʘʜʠʨʦʚʘʥʠʝʤ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʴʶ ʧʦʩʝʪʠʪʝʣʝʡ. 

ɺʘʞʥʦʩʪʴ ʪʝʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʯʸʨʢʥʫʪʘ ʩʦʜʝʨʞʘʥʠʝʤ ʬʝʜʝʨʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ 123-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ 

ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè, ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ 390 çʆ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʤ ʨʝʞʠʤʝè, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʚʦʜʦʚ ʧʨʘʚʠʣ ʠ ʩʪʘʥʜʘʨʪʦʚ, 

ʪʨʝʙʫʶʱʠʭ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʥʘʣʠʯʠʷ ʠ ʥʘʜʣʝʞʘʱʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. ʇʨʦʙʣʝʤʘʪʠʢʘ, ʦʩʚʝʱʸʥʥʘʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʦʩʪʘʸʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʠ ʜʣʷ ʧʨʘʢʪʠʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 

ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʘʭ, ʪʘʢʠʭ ʢʘʢ ʆʆʆ çʄɽʊɸʃɼʆʅɺɽʉʊè ʛʠʧʝʨʤʘʨʢʝʪ çMOLOKOè. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ 

ʟʘʱʠʪʳ ʥʘ ʦʙʲʝʢʪʝ ʪʦʨʛʦʚʣʠ, ʚʳʷʚʣʝʥʠʠ ʝʸ ʫʷʟʚʠʤʳʭ ʟʚʝʥʴʝʚ ʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʝʜʣʦʞʝʥʠʡ 

ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʛʠʧʝʨʤʘʨʢʝʪʘ çMOLOKOè. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʚ ʛʠʧʝʨʤʘʨʢʝʪʝ 

«MOLOKO»; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ 

ʦʙʲʝʢʪʘ ʩ ʫʯʸʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʨʠʩʢʦʚ ʠ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʙʲʝʢʪʦʚ ʪʦʨʛʦʚʣʠ ʢʘʢ ʵʣʝʤʝʥʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɽʞʝʛʦʜʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʬʠʢʩʠʨʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʚʦʟʛʦʨʘʥʠʡ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʢ ʥʘ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ ʟʜʦʨʦʚʴʝ ʠ ʞʠʟʥʴ ʛʨʘʞʜʘʥ, ʘ ʪʘʢʞʝ ʥʘʥʦʩʷʪ ʫʱʝʨʙ 

ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ. ʇʨʦʙʣʝʤʘ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʧʦʜʦʙʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʪʷʞʝʩʪʴʶ ʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ. ʆʙʲʝʢʪʳ ʪʦʨʛʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʫʶ 

ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʪʘʪʠʩʪʠʢʘ ʧʦʞʘʨʦʚ ʚ ʟʜʘʥʠʷʭ ʠ 

ʩʦʦʨʫʞʝʥʠʷʭ (ʨʠʩʫʥʦʢ 1). 

 



45 

 

 
ʈʠʩʫʥʦʢ 1ð ʉʪʘʪʠʩʪʠʢʘ ʧʦʞʘʨʦʚ ʚ ʟʜʘʥʠʷʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ ʟʘ 2024-2025 ʛʛ. 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʦʙʩʪʘʥʦʚʢʠ ʩ ʧʦʞʘʨʘʤʠ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʧʘʨʪʘʤʝʥʪʘ ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʲʝʢʪʳ ʪʦʨʛʦʚʣʠ ʟʘʥʠʤʘʶʪ ʪʨʝʪʴʝ ʤʝʩʪʦ 

ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʞʘʨʦʚ ʩʨʝʜʠ ʧʦʜʥʘʜʟʦʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ 

ʟʘ 202-2024 ʛʛ.  ʧʨʝʚʳʰʘʝʪ 1500. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʦʨʛʦʚʳʝ ʦʙʲʝʢʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʠʧʝʨʤʘʨʢʝʪʳ ʠ ʩʫʧʝʨʤʘʨʢʝʪʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦ ʧʣʦʱʘʜʠ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʙʝʟ 

ʚʳʨʘʞʝʥʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʟʦʥʠʨʦʚʘʥʠʷ. ʕʪʦ ʩʦʟʜʘʸʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʦʨʛʦʚʣʠ, ʦʜʥʘʢʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʞʘʨʘ ʪʘʢʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʙʳʩʪʨʦʤʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʦʛʥʷ, ʜʳʤʘ ʠ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ. 

ʇʨʠ ʚʦʟʛʦʨʘʥʠʠ ʚ ʪʦʨʛʦʚʳʭ ʦʙʲʝʢʪʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʤʘʩʩʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ 
ʣʶʜʝʡ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʫʭʫʜʰʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʪʠʪʝʣʝʡ. 

ɺʦʟʥʠʢʘʝʪ ʧʘʥʠʢʘ, ʚʳʟʚʘʥʥʘʷ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʫʛʨʦʟʦʡ ʞʠʟʥʠ, ʪʘʢ ʠ 

ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʚʠʜʠʤʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʦʪʥʦʛʦ ʟʘʜʳʤʣʝʥʠʷ. 

ɼʳʤ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʨʠ ʛʦʨʝʥʠʠ ʛʦʨʶʯʠʭ ʪʦʚʘʨʦʚ, ʫʧʘʢʦʚʦʯʥʳʭ ʠ ʦʪʜʝʣʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʟʜʫʭʝ, ʟʘʪʨʫʜʥʷʷ ʜʳʭʘʥʠʝ ʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʦ ʫʩʫʛʫʙʣʷʝʪʩʷ ʩʪʨʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʥʘʨʫʰʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʣʶʜʝʡ ʢ ʧʨʠʥʷʪʠʶ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʵʚʘʢʫʘʮʠʠ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʯʸʪʢʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʫʪʝʡ ʚʳʭʦʜʘ ʠ ʩʠʩʪʝʤ ʚʠʟʫʘʣʴʥʦʛʦ 

ʠʣʠ ʛʦʣʦʩʦʚʦʛʦ ʦʧʦʚʝʱʝʥʠʷ. 
ɺ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ 

ʩʪʘʥʦʚʠʪʩʷ ʥʘʣʠʯʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʜʳʤʦʫʜʘʣʝʥʠʷ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʚʢʣʶʯʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʪʦʜʦʚ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʦʙʲʝʢʪʘ ʠ ʪʠʧʘ ʚʦʟʛʦʨʘʥʠʷ. 

ʂ ʪʘʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʧʨʠʥʢʣʝʨʥʳʝ ʠ ʜʨʝʥʯʝʨʥʳʝ ʫʩʪʘʥʦʚʢʠ, 

ʛʘʟʦʚʦʝ ʠ ʘʵʨʦʟʦʣʴʥʦʝ ʧʦʞʘʨʦʪʫʰʝʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʛʥʝʪʫʰʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

(ʧʦʨʦʰʢʦʚʳʭ, ʫʛʣʝʢʠʩʣʦʪʥʳʭ, ʧʝʥʥʳʭ), ʘ ʪʘʢʞʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ [1]. 
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ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʩʠʩʪʝʤʳ ʪʦʥʢʦʨʘʩʧʳʣʸʥʥʦʡ ʚʦʜʳ (ʊʈɺ). ʕʪʠ ʩʠʩʪʝʤʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʦʜʷʥʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʨʠʩʢʦʤ ʧʦʚʨʝʞʜʝʥʠʷ ʠʤʫʱʝʩʪʚʘ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʨʠʥʢʣʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʊʈɺ ʩʦʟʜʘʸʪ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʡ ʚʦʜʷʥʦʡ 

ʪʫʤʘʥ ï ʢʘʧʣʠ ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 100 ʤʠʢʨʦʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʪʴ 

ʧʦʜʭʦʜ ʢ ʙʦʨʴʙʝ ʩ ʦʛʥʸʤ ʚ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʚʣʘʛʝ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʊʈɺ ʦʩʥʦʚʘʥ ʥʘ ʜʚʦʡʥʦʤ ʵʬʬʝʢʪʝ: 

- ʕʬʬʝʢʪʠʚʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ï ʙʣʘʛʦʜʘʨʷ ʦʛʨʦʤʥʦʡ ʧʣʦʱʘʜʠ ʠʩʧʘʨʝʥʠʷ ʤʝʣʢʠʝ 

ʢʘʧʣʠ ʤʦʤʝʥʪʘʣʴʥʦ ʧʦʛʣʦʱʘʶʪ ʪʝʧʣʦ ʦʪ ʦʯʘʛʘ ʚʦʟʛʦʨʘʥʠʷ, ʨʝʟʢʦ ʩʥʠʞʘʷ ʪʝʤʧʝʨʘʪʫʨʫ ʜʦ 

ʫʨʦʚʥʝʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʣʘʤʷ ʥʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ. 

- ɺʳʪʝʩʥʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ï ʧʨʠ ʠʩʧʘʨʝʥʠʠ ʦʙʨʘʟʫʝʪʩʷ ʧʘʨ, ʢʦʪʦʨʳʡ ʩʥʠʞʘʝʪ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʠʩʣʦʨʦʜʘ ʚ ʟʦʥʝ ʛʦʨʝʥʠʷ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʜʘʣʴʥʝʡʰʝʤʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʦʛʥʷ. 

ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʜʝʣʘʝʪ ʊʈɺ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʠ ʪʫʰʝʥʠʠ ʟʘʢʨʳʪʳʭ 

ʧʦʤʝʱʝʥʠʡ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʞʘʨʦʚ ʙʝʟ 

ʥʘʥʝʩʝʥʠʷ ʫʱʝʨʙʘ ʦʙʦʨʫʜʦʚʘʥʠʶ. 

 

ʊʘʙʣʠʮʘ - ʇʨʝʠʤʫʱʝʩʪʚʘ ʊʈɺ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʨʠʥʢʣʝʨʘʤʠ 

ʇʘʨʘʤʝʪʨ ʆʙʳʯʥʳʝ ʩʧʨʠʥʢʣʝʨʳ ʊʈɺ 

ʈʘʩʭʦʜ ʚʦʜʳ, ʣ/ʤʠʥ 50ï100 5ï20 

ʇʦʚʨʝʞʜʝʥʠʝ ʠʤʫʱʝʩʪʚʘ ɺʳʩʦʢʦʝ ʄʠʥʠʤʘʣʴʥʦʝ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ 

ʅʠʟʢʘʷ ʉʨʝʜʥʷʷ (ʧʨʠ ʜʦʙʘʚʢʝ 

ʘʥʪʠʢʦʨʨʦʟʠʡʥʳʭ ʩʦʩʪʘʚʦʚ). 

 

ʊʈɺ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜ ʚʦʜʳ ʜʦ 5 ʨʘʟ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʮʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʭʨʘʥʠʪʴ ʠʥʪʝʨʴʝʨ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʮʝʣʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʣʘʛʠ ʧʦʤʦʛʘʝʪ ʠʟʙʝʞʘʪʴ 

ʚʪʦʨʠʯʥʦʛʦ ʫʱʝʨʙʘ, ʢʦʪʦʨʳʡ ʪʨʘʜʠʮʠʦʥʥʦ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʳʯʥʳʭ 

ʩʠʩʪʝʤ. ʊʈɺ ʩʪʘʣʘ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʪʨʘʪʝʛʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʙʘʣʘʥʩ ʤʝʞʜʫ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʩʦʭʨʘʥʥʦʩʪʴʶ ʠʤʫʱʝʩʪʚʘ - ʢʣʶʯʝʚʳʤ 

ʪʨʝʙʦʚʘʥʠʝʤ ʜʣʷ ʣʶʙʦʛʦ ʪʦʨʛʦʚʦʛʦ ʦʙʲʝʢʪʘ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʙʦʙʱʝʥʳ 
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ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ, ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʩ ʫʯʸʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʋʉʃʆɺʀʗ ʊʈʋɼɸ, ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʁ ʊʈɸɺʄɸʊʀɿʄ, 

ʊɽʍʅʀʏɽʉʂʀɽ ʀ ʆʈɻɸʅʀɿɸʎʀʆʅʅʓɽ ʄɽʈʆʇʈʀʗʊʀʗ. 

 

The article discusses the issues of ensuring safe working conditions at industrial 

enterprises in the Russian Federation. Based on the analysis, the main causes of industrial 

injuries are summarized, and a set of measures is developed to reduce industrial risks, taking 

into account modern technical and managerial solutions.  

Keywords: WORKING CONDITIONS, INDUSTRIAL INJURIES, TECHNICAL AND 

ORGANIZATIONAL MEASURES. 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʩʦʮʠʘʣʴʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʨʘʙʦʪʦʜʘʪʝʣʷ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʜʝʣʴʥʳʡ ʚʝʩ ʯʠʩʣʝʥʥʦʩʪʠ 

ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʥʘ ʨʘʙʦʪʝ ʩ ʚʨʝʜʥʳʤʠ ʠ (ʠʣʠ) ʦʧʘʩʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ, ʩʦʩʪʘʚʣʷʣ 

ʚ 2024 ʛʦʜʫ ʙʦʣʝʝ ʪʨʝʪʠ ʨʘʙʦʪʥʠʢʦʚ (34,9%), ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2015 ʛʦʜʦʤ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʩʥʠʟʠʣʦʩʴ ʚʩʝʛʦ ʥʘ 5,2 ʧʨʦʮʝʥʪʘ (ʨʠʩʫʥʦʢ). ʇʦ ʦʪʜʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, 

ʥʘʧʨʠʤʝʨ, çʪʷʞʝʩʪʴ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘè, ʧʨʦʠʟʦʰʝʣ ʨʦʩʪ ʥʘ 20,6%. ʂ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʜʚʠʞʫʱʠʝʩʷ ʵʣʝʤʝʥʪʳ ʤʘʰʠʥ, 

ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʧʘʜʝʥʠʝ ʧʨʝʜʤʝʪʦʚ ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʩʪʨʘʜʘʚʰʠʭ ʧʨʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘ 1000 

ʨʘʙʦʪʘʶʱʠʭ ʩʥʠʟʠʣʘʩʴ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʥʘ 20%. ʆʙʦʙʱʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʦʪʨʘʩʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʦʚʳʰʝʥʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʴʶ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʉʦʭʨʘʥʷʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɹʦʣʝʝ 40% ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩʚʷʟʘʥʦ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ, 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʧʝʨʩʦʥʘʣʘ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ 

ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ, ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʥʝʠʩʧʨʘʚʥʳʭ ʤʘʰʠʥ, ʤʝʭʘʥʠʟʤʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʥʘʨʫʰʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [1, 2].  

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʨʘʟʚʠʪʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ 

ʪʨʫʜʘ, ʚʢʣʶʯʘʷ ʪʨʝʙʦʚʘʥʠʷ ʊʨʫʜʦʚʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʥʘ ʧʨʘʢʪʠʢʝ ʥʝʨʝʜʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʬʦʨʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 

ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ɼʘʥʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ 

ʬʘʢʪʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [3, 4]. 
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ʈʠʩʫʥʦʢ 1 ð ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʪʨʘʚʤʘʪʠʟʤʘ ʚ ʈʌ, 

ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [1] 

 

ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʪʥʠʢʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʪʨʘʩʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʦʩʪʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʠ ʫʪʦʤʣʷʝʤʦʩʪʠ ʠ ʩʥʠʞʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʟʜʝʨʞʢʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩʚʷʟʘʥʳ ʩ ʧʨʦʩʪʦʝʤ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʤʠ ʚʳʧʣʘʪʘʤʠ ʠ ʨʦʩʪʦʤ ʩʪʨʘʭʦʚʳʭ ʚʟʥʦʩʦʚ [3, 4].   

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʠ ʩʦʢʨʘʱʝʥʠʝ ʫʨʦʚʥʷ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʂʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ 

ʚʢʣʶʯʘʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ. ʂ ʯʠʩʣʫ ʧʨʠʦʨʠʪʝʪʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʦʙʥʦʚʣʝʥʠʝ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠ ʙʣʦʢʠʨʦʚʢʠ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʝʪ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ, 

ʟʘʧʳʣʸʥʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʩʚʝʱʸʥʥʦʩʪʠ. ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ 

ʵʨʛʦʥʦʤʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʥʠʞʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʠ ʨʠʩʢʘ ʪʨʘʚʤʠʨʦʚʘʥʠʷ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʙʣʦʢ ʤʝʨ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, 

ʨʝʛʫʣʷʨʥʦʝ ʦʙʫʯʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʙʝʟʦʧʘʩʥʳʤ ʤʝʪʦʜʘʤ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʠʥʩʪʨʫʢʪʘʞʝʡ ʚ ʨʘʤʢʘʭ ʪʨʝʙʦʚʘʥʠʡ ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʕʬʬʝʢʪʠʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ 

ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʢ ʚʦʧʨʦʩʘʤ 

ʦʭʨʘʥʳ ʪʨʫʜʘ. 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʯʪʦ 

ʧʨʷʤʦ ʩʣʝʜʫʝʪ ʠʟ ʧʦʣʦʞʝʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʨʘʢʪʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ 
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ʋʜʝʣʴʥʳʡ ʚʝʩ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʥʘ ʨʘʙʦʪʘʭ ʩ ʚʨʝʜʥʳʤʠ ʠ 

(ʠʣʠ) ʦʧʘʩʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ, %

ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʩʪʨʘʜʘʚʰʠʭ ʧʨʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩ 

ʫʪʨʘʪʦʡ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ 1 ʨʘʙʦʯʠʡ ʜʝʥʴ ʠ ʙʦʣʝʝ ʠ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ 

ʠʩʭʦʜʦʤ, ʥʘ 1000 ʨʘʙʦʪʘʶʱʠʭ
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ʪʨʫʜʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʟʜʘʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʩʣʫʞʙʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʥʘʜʝʣʸʥʥʦʡ ʧʦʣʥʦʤʦʯʠʷʤʠ ʧʦ ʧʨʠʦʩʪʘʥʦʚʢʝ ʨʘʙʦʪ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʥʘʨʫʰʝʥʠʡ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʘʫʜʠʪʦʚ ʩ ʫʯʘʩʪʠʝʤ 

ʥʝʟʘʚʠʩʠʤʳʭ ʵʢʩʧʝʨʪʦʚ ʠ ʚʝʜʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠʥʮʠʜʝʥʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʚʪʦʨʥʳʭ ʩʣʫʯʘʝʚ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʜʠʩʮʠʧʣʠʥʳ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʫʩʪʦʡʯʠʚʫʶ ʢʫʣʴʪʫʨʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʚʦʜʘʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʨʠʩʢʘʤʠ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʩʠʩʪʝʤʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʞʝʥʝʨʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʨʝʰʝʥʠʡ ʦʙʝʩʧʝʯʠʪ ʩʦʢʨʘʱʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 

25% ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʸʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 

ʨʦʩʪʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨ ʥʦʩʠʪ ʧʨʠʢʣʘʜʥʦʡ ʭʘʨʘʢʪʝʨ ʠ ʦʩʥʦʚʘʥ ʥʘ ʩʦʯʝʪʘʥʠʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ. ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʠʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʠʩʢʠ, 

ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʟʘʱʠʱʸʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʦʟʜʘʪʴ ʫʩʪʦʡʯʠʚʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ 

ʦʭʨʘʥʦʡ ʪʨʫʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 
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ʫʩʪʘʥʦʚʢʘ ʩʠʜʝʥʴʷ ʩ ʧʥʝʚʤʦʧʦʜʚʝʩʢʦʡ. 
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 This paper discusses methods for reducing vibroacoustic effects when working with 

outdated tractor models. The paper substantiates the feasibility of modernizing the equipment. 

The main methods proposed are noise and vibration isolation of the cabin using modern 

materials, as well as the installation of a seat with air suspension. 

 Keywords: TRACTOR, TECHNOLOGY, NOISE, VIBRATION, IMPACT, METHOD. 

 

 ʇʨʠ ʥʘʣʠʯʠʠ ʥʘ ʨʳʥʢʝ ʰʠʨʦʢʦʛʦ ʨʷʜʘ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʪʝʭʥʠʢʠ, ʤʥʦʛʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʜʦʣʞʘʶʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ 

ʫʩʪʘʨʝʚʰʠʝ ʩʦʚʝʪʩʢʠʝ ʤʦʜʝʣʠ ʪʨʘʢʪʦʨʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʠ ʊ-16 ʠ ʊ-25. ɼʘʥʥʘʷ ʪʝʭʥʠʢʘ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʝʡ ʥʘʜʝʞʥʦʩʪʴʶ ʠ 

ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴʶ, ʥʦ ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʝʢʪʠʨʦʚʘʣʘʩʴ ʚʦ ʚʨʝʤʝʥʘ ʩ ʜʨʫʛʠʤʠ 

ʥʦʨʤʘʪʠʚʘʤʠ ʧʦ ʢʦʤʬʦʨʪʫ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ. ɸ ʧʨʠ ʫʩʣʦʚʠʠ ʤʥʦʛʦʣʝʪʥʝʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʝʜʦʩʪʘʪʢʠ ʚ ʦʙʣʘʩʪʠ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʫʩʠʣʠʚʘʶʪʩʷ. ʊʝʤ 

ʩʘʤʳʤ, ʦʢʘʟʳʚʘʝʪʩʷ ʧʘʛʫʙʥʦʝ ʚʣʠʷʥʠʝ ʢʘʢ ʥʘ ʟʜʦʨʦʚʴʝ, ʪʘʢ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʚʦʜʠʪʝʣʷ. 

 ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʦʠʩʢ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ 

ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʠʪʝʣʷ ʪʨʘʢʪʦʨʘ. 

 ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʠʩʭʦʜʷʪ ʠʟ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʪʝʭʥʠʢʠ. ʋʩʪʘʨʝʚʰʘʷ ʭʦʜʦʚʘʷ ʯʘʩʪʴ ʥʝʢʘʯʝʩʪʚʝʥʥʦ 

ʩʤʷʛʯʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʣʝʩ ʩ ʥʝʨʦʚʥʦʩʪʷʤʠ ʜʦʨʦʛʠ ʠʣʠ ʧʦʣʷ, ʘ ʞʝʩʪʢʦʝ ʢʨʝʧʣʝʥʠʝ 

ʜʚʠʛʘʪʝʣʷ ʢ ʨʘʤʝ ʥʘʧʨʷʤʫʶ ʧʝʨʝʜʘʝʪ ʝʛʦ ʢʦʣʝʙʘʥʠʷ ʚʦʜʠʪʝʣʶ, ʪʘʢ ʢʘʢ ʢʦʥʩʪʨʫʢʮʠʷ 

ʩʦʚʝʪʩʢʠʭ ʪʨʘʢʪʦʨʦʚ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʧʦʣʥʦʮʝʥʥʦʡ ʢʘʙʠʥʳ ʩ ʜʝʤʧʬʠʨʫʶʱʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʠʣʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʥʝʜʦʩʪʘʪʦʯʥʘ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʞʝʩʪʢʦʝ, ʥʝʨʝʛʫʣʠʨʫʝʤʦʝ ʩʠʜʝʥʴʝ ʩ ʧʨʠʤʠʪʠʚʥʦʡ ʘʤʦʨʪʠʟʘʮʠʝʡ, ʢʦʪʦʨʦʝ ʘʙʩʦʣʶʪʥʦ ʥʝ 

ʟʘʱʠʱʘʝʪ ʦʪ ʚʠʙʨʘʮʠʠ. ɿʚʫʢʦʠʟʦʣʷʮʠʷ ʚ ʢʘʙʠʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʜʝʪʘʣʠ, ʥʝ ʠʤʝʶʱʠʝ ʜʝʤʧʬʠʨʫʶʱʝʛʦ ʩʣʦʷ, ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʨʝʟʦʥʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʩʪʨʫʢʪʫʨʥʳʡ ʰʫʤ ʦʪ ʜʚʠʛʘʪʝʣʷ ʠ ʪʨʘʥʩʤʠʩʩʠʠ. ɸ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʰʫʤʦʤ ʚʳʧʫʩʢʘ ʦʪʨʘʙʦʪʘʥʥʳʭ ʛʘʟʦʚ ʠʟ ʙʣʠʟʢʦʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʛʣʫʰʠʪʝʣʷ ʚʳʭʣʦʧʥʦʡ 

ʩʠʩʪʝʤʳ, ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʰʫʤʘ ʣʝʛʢʦ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʡ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʚʦʜʠʪ 

ʢ ʚʨʝʜʥʦʤʫ ʢʣʘʩʩʫ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

 ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʚʠʙʨʘʮʠʠ ʠ ʰʫʤʘ ʫʩʠʣʠʚʘʝʪ ʚʨʝʜʥʳʡ ʵʬʬʝʢʪ, 

ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʪʨʘʚʤʘʪʠʟʤʘ. ɼʣʠʪʝʣʴʥʦʝ 

ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʧʘʪʦʣʦʛʠʡ. ʂ ʪʘʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʦʪʥʦʩʠʪʩʷ: ʚʠʙʨʘʮʠʦʥʥʘʷ ʙʦʣʝʟʥʴ, ʥʝʡʨʦʩʝʥʩʦʨʥʘʷ 

ʪʫʛʦʫʭʦʩʪʴ, ʟʘʙʦʣʝʚʘʥʠʷ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʪʘʢʠʝ ʢʘʢ ʦʩʪʝʦʭʦʥʜʨʦʟ, 

ʨʘʜʠʢʫʣʦʧʘʪʠʷ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʚʧʣʦʪʴ ʜʦ ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʠ.  

 ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʥʝʜʦʩʪʘʪʢʠ ʫʩʪʘʨʝʚʰʝʡ ʪʝʭʥʠʢʠ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ 

ʩʫʱʝʩʪʚʫʶʪ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. ʆʥʠ ʧʦʟʚʦʣʷʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʪʷʪ ʙʦʣʴʰʠʝ 

ʪʨʘʪʳ ʨʘʙʦʪʦʜʘʪʝʣʷ ʥʘ ʥʦʚʫʶ ʪʝʭʥʠʢʫ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʤʘʪʝʨʠʘʣʳ çʐʫʤʦffè ʠʣʠ çStP Aero». ʅʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʩʣʦʡʥʘʷ ʰʫʤʦ- ʠ ʚʠʙʨʦʠʟʦʣʷʮʠʷ 

ʢʘʙʠʥʳ ʪʨʘʢʪʦʨʘ. ʇʝʨʚʳʤ ʩʣʦʝʤ ʥʘ ʦʯʠʱʝʥʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʧʦʣ, 
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ʢʨʳʰʘ, ʜʚʝʨʥʳʝ ʧʘʥʝʣʠ, ʥʘʢʣʝʠʚʘʶʪʩʷ ʜʝʤʧʬʠʨʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʙʠʪʫʤʘ, 

ʧʦʣʠʤʝʨʦʚ ʠʣʠ ʙʫʪʠʣʢʘʫʯʫʢʘ. ʆʥʠ ʧʦʜʘʚʣʷʶʪ ʩʪʨʫʢʪʫʨʥʳʡ ʰʫʤ, ʠʟʤʝʥʷʶʪ ʨʝʟʦʥʘʥʩʥʫʶ 

ʯʘʩʪʦʪʫ ʤʝʪʘʣʣʘ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʟʚʦʥ. ɺʪʦʨʳʤ ʩʣʦʝʤ ʤʦʥʪʠʨʫʝʪʩʷ 

ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʝ ʪʷʞʝʣʳʝ ʠ ʧʣʦʪʥʳʝ ʤʝʤʙʨʘʥʳ, ʤʘʩʩʦʡ 5-7 ʢʛ/ʢʚ.ʤ., ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʦʪʨʘʞʘʪʴ ʠ ʙʣʦʢʠʨʦʚʘʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʰʫʤʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʪ ʚʳʭʣʦʧʘ. 

ʊʨʝʪʴʠʤ ʟʘʢʣʶʯʘʶʱʠʤ ʩʣʦʝʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: 

ʚʩʧʝʥʝʥʥʳʡ ʧʦʣʠʫʨʝʪʘʥ ʠʣʠ ʧʦʣʠʵʪʠʣʝʥ ʩ ʦʪʢʨʳʪʦʡ ʷʯʝʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʆʥʠ 

ʧʦʛʣʦʱʘʶʪ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ, ʢʦʪʦʨʳʝ ʫʞʝ ʧʨʦʥʠʢʣʠ ʚ ʢʘʙʠʥʫ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʦʙʱʠʡ 

ʛʫʣ. ʆʙʷʟʘʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʦʣʥʘʷ ʛʝʨʤʝʪʠʟʘʮʠʷ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʪʚʝʨʩʪʠʡ ʠ ʥʝʧʣʦʪʥʦʩʪʝʡ ʚ ʤʝʩʪʘʭ ʧʨʦʭʦʞʜʝʥʠʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʠ ʵʣʝʤʝʥʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ. ɸ ʪʘʢʞʝ ʟʘʤʝʥʘ ʫʩʪʘʨʝʚʰʠʭ ʫʧʣʦʪʥʠʪʝʣʝʡ ʜʣʷ ʜʚʝʨʝʡ ʠ ʩʪʝʢʦʣ ʥʘ ʥʦʚʳʝ. 

ɼʘʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʢʘʙʠʥʳ ʩʥʠʟʠʪ ʫʨʦʚʝʥʴ ʰʫʤʘ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚʠʙʨʘʮʠʠ, ʯʪʦ ʧʦʚʳʩʠʪ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

 ɼʣʷ ʟʘʱʠʪʳ ʚʦʜʠʪʝʣʷ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʙʨʘʮʠʠ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʤʝʥʘ ʰʪʘʪʥʦʛʦ 

ʩʠʜʝʥʴʷ. ʕʪʦ ʩʘʤʳʡ ʙʳʩʪʨʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ, ʜʘʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʵʨʛʦʥʦʤʠʯʥʦʝ ʩʠʜʝʥʴʝ ʩ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʚʝʩʢʦʡ, ʥʘʧʨʠʤʝʨ ʤʦʜʝʣʠ ʪʠʧʘ Grammer ʠʣʠ YSR914. ʇʨʠʥʮʠʧ ʝʛʦ ʨʘʙʦʪʳ ʦʩʥʦʚʘʥ 

ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʝ ʞʝʩʪʢʦʩʪʠ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʠ ʧʦʜ ʚʝʩ ʚʦʜʠʪʝʣʷ ʠ 

ʘʢʪʠʚʥʦʤ ʛʘʰʝʥʠʠ ʢʦʣʝʙʘʥʠʡ ʜʝʤʧʬʝʨʦʤ. ʊʘʢʠʝ ʩʠʜʝʥʴʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʠʙʨʦʟʘʱʠʪʫ ʚ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʤ ʥʠʟʢʦʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪ ʥʘʛʨʫʟʢʫ ʥʘ 

ʧʦʟʚʦʥʦʯʥʠʢ. ʄʦʥʪʘʞ ʥʝ ʪʨʝʙʫʝʪ ʩʣʦʞʥʦʡ ʜʦʨʘʙʦʪʢʠ ʨʘʤʳ. ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʪʘʪʥʳʡ 

ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʢʦʤʧʨʝʩʩʦʨ ʥʘ 12/24 ɺ, ʢʦʪʦʨʳʡ ʚʨʝʟʘʝʪʩʷ ʚ 

ʧʥʝʚʤʦʩʠʩʪʝʤʫ ʪʨʘʢʪʦʨʘ ʯʝʨʝʟ ʪʨʦʡʥʠʢ. 

 ʇʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʩʦʟʜʘʝʪʩʷ ʤʦʱʥʘʷ ʟʘʱʠʪʘ ʦʪ 

ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʫʨʦʚʝʥʴ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ ʢ ʥʦʨʤʝ, 

ʠʣʠ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʜʢʣʘʩʩ ʚʨʝʜʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

 ɺ ʧʦʤʦʱʴ ʦʩʥʦʚʥʳʤ ʧʨʝʜʣʦʞʝʥʥʳʤ ʤʝʪʦʜʘʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ. ʅʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʢʘ ʜʚʠʛʘʪʝʣʷ, ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ, ʢʦʤʧʨʝʩʩʦʨʦʚ ʯʝʨʝʟ 

ʨʝʟʠʥʦʤʝʪʘʣʣʠʯʝʩʢʠʝ ʚʠʙʨʦʦʧʦʨʳ, ʢʦʪʦʨʳʝ ʫʙʝʨʫʪ ʞʝʩʪʢʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʚʠʙʨʠʨʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʢʫʟʦʚʦʤ. ɿʘʤʝʥʘ ʩʪʘʨʦʛʦ ʛʣʫʰʠʪʝʣʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʢʘʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʩʥʠʟʠʪ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ. ʊʘʢʞʝ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʠʙʨʘʮʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʨʝʛʫʣʷʨʥʘʷ ʙʘʣʘʥʩʠʨʦʚʢʘ ʢʘʨʜʘʥʥʳʭ ʚʘʣʦʚ ʠ ʚʨʘʱʘʶʱʠʭʩʷ ʫʟʣʦʚ, ʟʘʤʝʥʘ ʠʟʥʦʰʝʥʥʳʭ 

ʧʦʜʰʠʧʥʠʢʦʚ ʠ ʧʦʜʪʷʞʢʘ ʚʩʝʭ ʢʨʝʧʣʝʥʠʡ. 

 ʇʨʠ ʥʘʣʠʯʠʠ ʦʩʪʘʪʦʯʥʳʭ ʰʫʤʦʚ ʠ ʚʠʙʨʘʮʠʠ ʧʦʩʣʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʠʢʠ, 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, 

ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʪʠʚʦʰʫʤʥʳʝ ʥʘʫʰʥʠʢʠ, ʦʜʥʦʨʘʟʦʚʳʝ ʠʣʠ ʤʥʦʛʦʨʘʟʦʚʳʝ 

ʙʝʨʫʰʠ, ʚʠʙʨʦʟʘʱʠʪʥʳʝ ʧʝʨʯʘʪʢʠ. ɸ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʩʦʙʣʶʜʝʥʠʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʝʨʝʨʳʚʦʚ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʡ ʩʤʝʥʳ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ 

ʚʦʜʠʪʝʣʴ ʦʙʷʟʘʥ ʧʦʢʠʜʘʪʴ ʢʘʙʠʥʫ ʠ ʥʘʭʦʜʠʪʴʩʷ ʚʥʝ ʟʦʥʳ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. 

 ʇʦʜʚʦʜʷ ʠʪʦʛ, ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʩʪʘʨʫʶ ʪʝʭʥʠʢʫ. 

ɿʘʪʨʘʪʳ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʦʜʥʦʛʦ ʪʨʘʢʪʦʨʘ ʥʝʩʦʧʦʩʪʘʚʠʤʦ ʥʠʞʝ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʥʦʚʦʛʦ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʪʘʢʦʛʦ ʚʣʦʞʝʥʠʷ ʩʦʩʪʘʚʠʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʤʝʩʷʮʝʚ ʜʦ ʦʜʥʦʛʦ-ʜʚʫʭ ʨʘʙʦʯʠʭ ʩʝʟʦʥʦʚ. ʇʦ ʧʦʜʩʯʝʪʘʤ ʥʘ 2025 ʛʦʜ, ʩʪʦʠʤʦʩʪʴ ʜʘʥʥʦʡ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 130ʪ. ʜʦ 170ʪ. ʨʫʙʣʝʡ ʩ ʫʯʝʪʦʤ ʫʩʪʘʥʦʚʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
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ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ. ʋʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʧʦʟʚʦʣʠʪ ʨʘʙʦʪʦʜʘʪʝʣʶ ʦʪʤʝʥʠʪʴ ʠʣʠ 

ʩʦʢʨʘʪʠʪʴ ʜʦʧʣʘʪʳ ʟʘ ʚʨʝʜʥʦʩʪʴ, ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠ 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʤʝʜʠʮʠʥʩʢʠʝ ʦʩʤʦʪʨʳ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʠʩʢʠ ʧʦʪʝʨʴ ʚ ʩʚʷʟʠ ʩ 

ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɺʝʜʴ ʩʦʟʜʘʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʠ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʫʜʝʨʞʘʥʠʷ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʦʧʳʪʥʳʭ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʥʠʞʝʥʠʷ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ ʠ ʟʘʪʨʘʪ ʥʘ ʠʭ ʦʙʫʯʝʥʠʝ. 
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ʇʆɺʓʐɽʅʀɽ ɺɿʈʓɺʆʇʆɾɸʈʆɹɽɿʆʇɸʉʅʆʉʊʀ ʋʉʊɸʅʆɺʂʀ 

ɻʀɼʈʆʆʏʀʉʊʂʀ ɺɸʂʋʋʄʅʆɻʆ ɻɸɿʆʁʃʗ 

 

ʗ.ɸ. ʂʦʥʥʦʚ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʀ.ʈ. ʂʠʨʝʝʚ, ɻ.ʀ. ʃʘʪʳʧʦʚʘ 

ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʟʨʳʚʦʧʦʞʘʨʦʙʝʟʦʧʘʩʥʦʩʪʠ 

ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ ʚʘʢʫʫʤʥʦʛʦ ʛʘʟʦʡʣʷ. ʇʨʝʜʣʦʞʝʥ ʢʘʩʢʘʜʥʳʡ ʘʣʛʦʨʠʪʤ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʠʥʪʝʛʨʠʨʫʶʱʠʡ ʵʣʝʢʪʨʦʨʝʟʠʩʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ, 

ʘʢʫʩʪʠʢʦ-ʵʤʠʩʩʠʦʥʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ ʜʝʬʝʢʪʦʚ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʫʶ ʪʦʣʱʠʥʦʤʝʪʨʠʶ 

ʤʝʪʦʜʦʤ SH-ʚʦʣʥ ʩ ʯʝʪʳʨʝʭʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʘʚʘʨʠʡʥʦʡ ʙʣʦʢʠʨʦʚʢʦʡ ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʤ ʠʟʥʦʩʝ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʀɼʈʆʆʏʀʉʊʂɸ ɺɸʂʋʋʄʅʆɻʆ ɻɸɿʆʁʃʗ, 

ʂʆʈʈʆɿʀʆʅʅʆ-ʕʈʆɿʀʆʅʅʓʁ ʀɿʅʆʉ, ɺɿʈʓɺʆʇʆɾɸʈʆɹɽɿʆʇɸʉʅʆʉʊʔ, 

ʄʆʅʀʊʆʈʀʅɻ ʊɽʍʅʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ, ɸʂʋʉʊʀʏɽʉʂɸʗ ʕʄʀʉʉʀʗ. 

 

The paper considers increasing the level of explosion and fire safety of the vacuum gas 

oil hydrotreatment unit. A cascade monitoring algorithm is proposed, which integrates electro-

resistive corrosion rate control, acoustic emission defect localization, and SH-wave ultrasonic 

thickness measurement with a four-level decision-making system and automatic emergency 

shutdown during critical wear. 

Keywords: HYDROCLEANING OF VACUUM GASOLINE, CORROSION AND 

EROSION, EXPLOSIVE AND FIRE SAFETY, TECHNICAL CONDITION MONITORING, 

AND ACOUSTIC EMISSIONS. 

 

ʅʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʦʩʥʦʚʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʨʘʙʦʪʫ ʩ ʫʛʣʝʚʦʜʦʨʦʜʥʳʤ ʩʳʨʴʝʤ ʧʨʠ 

ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʜʘʚʣʝʥʠʷʭ. ʋʩʪʘʥʦʚʢʠ ʛʠʜʨʦʦʯʠʩʪʢʠ ʚʘʢʫʫʤʥʦʛʦ ʛʘʟʦʡʣʷ, 

ʥʘʨʘʚʥʝ ʩ ʫʩʪʘʥʦʚʢʘʤʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʠʬʦʨʤʠʥʛʘ ʠ ʛʘʟʦʪʫʨʙʠʥʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ [1; 

2], ʟʘʥʠʤʘʶʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʩʭʝʤʝ ʫʛʣʫʙʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ, ʧʦʩʢʦʣʴʢʫ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʜʘʣʝʥʠʝ ʩʝʨʥʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘʟʦʪʠʩʪʳʭ ʦʩʥʦʚʘʥʠʡ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʜʠʩʪʠʣʣʷʪʥʳʭ ʬʨʘʢʮʠʡ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ ʧʨʦʪʝʢʘʝʪ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 320ï420 ÁC ʠ ʜʘʚʣʝʥʠʠ 3ï10 ʄʇʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʜʦʨʦʜʩʦʜʝʨʞʘʱʝʛʦ ʛʘʟʘ, 

ʯʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʛʦʨʶʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʟʘʤʢʥʫʪʦʤ ʦʙʲʝʤʝ [3]. 

ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʤʛʥʦʚʝʥʥʦʤʫ ʚʩʢʠʧʘʥʠʶ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʦʙʨʘʟʦʚʘʥʠʶ ʧʘʨʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ ʚʦʩʧʣʘʤʝʥʝʥʠʶ, 

ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʚʳʩʦʢʫʶ ʘʚʘʨʠʡʥʦʩʪʴ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʠ 

ʵʪʦʤ ʩʝʨʥʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʩʳʨʴʝ ʠ ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʛʠʜʨʦʦʯʠʩʪʢʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʝʨʦʚʦʜʦʨʦʜ H2S), ʩʦʟʜʘʶʪ ʢʦʨʨʦʟʠʦʥʥʦ-ʘʢʪʠʚʥʫʶ ʩʨʝʜʫ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʫʶ ʥʘ ʤʝʪʘʣʣ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʘʧʧʘʨʘʪʦʚ.  

ɺʟʨʳʚʳ ʠ ʧʦʞʘʨʳ ʬʦʨʤʠʨʫʶʪ ʫʩʪʦʡʯʠʚʫʶ ʜʦʣʶ ʠʥʮʠʜʝʥʪʦʚ (25-33 %), ʧʨʠʯʝʤ 

ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʝʨʚʦʧʨʠʯʠʥ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʦʨʨʦʟʠʦʥʥʦ-ʵʨʦʟʠʦʥʥʳʭ 

ʬʘʢʪʦʨʦʚ. ʊʘʢ, ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʜʝʚʷʪʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ 2024 ʛ. ʫʩʪʘʥʦʚʠʣʦ, ʯʪʦ ʰʝʩʪʴ 

ʠʟ ʥʠʭ (67 %) ʩʧʨʦʚʦʮʠʨʦʚʘʥʳ ʥʘʨʫʰʝʥʠʝʤ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʬʣʘʥʮʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʣʠʙʦ 

ʨʘʟʨʫʰʝʥʠʝʤ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚʩʣʝʜʩʪʚʠʝ ʣʦʢʘʣʴʥʦʛʦ ʠʩʪʦʥʯʝʥʠʷ ʤʝʪʘʣʣʘ ʥʘ ʫʯʘʩʪʢʘʭ, 

ʥʝʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʣʘʥʦʚʦʛʦ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ [4]. ʀʥʮʠʜʝʥʪʳ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʢʘʭ ɸʆ çʉʠʙʫʨ-ʍʠʤʧʨʦʤè, ɸʆ çʅʦʚʦʢʫʡʙʳʰʝʚʩʢʘʷ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷè, ɸʆ çɻʘʟʧʨʦʤʥʝʬʪʴ-ʆʤʩʢʠʡ ʅʇɿè, ɸʆ çʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʡ ʟʘʚʦʜè ʠ ʇɸʆ ɸʅʂ çɹʘʰʥʝʬʪʴè (çɹʘʰʥʝʬʪʴ-ʋʬʘʥʝʬʪʝʭʠʤè) ʩʚʷʟʘʥʳ 

ʩ ʥʝʜʦʩʪʘʪʢʘʤʠ ʧʦʦʧʝʨʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴʶ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʢʦʨʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʜʦʩʪʠʯʴ 

ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʩʦʙʳʪʠʝ 8 ʬʝʚʨʘʣʷ 2024 ʛ. ʥʘ 

ʦʙʲʝʢʪʝ ʆʆʆ çʃʫʢʦʡʣ-ʇʝʨʤʴè (ʩʠʩʪʝʤʘ ʧʨʦʤʳʩʣʦʚʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʦʧʫʪʥʦʛʦ 

ʥʝʬʪʷʥʦʛʦ ʛʘʟʘ çʂʫʝʜʘ-ʪ. ʚʨʝʟʢʠ ʚ ʛ/ʧʨ. ʏʝʨʥʫʰʢʘ-ʇʝʨʤʴè, III ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ), ʛʜʝ 

ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʦʚʣʝʢʣʘ ʚʳʭʦʜ ʥʝʬʪʝʩʦʜʝʨʞʘʱʝʡ ʞʠʜʢʦʩʪʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʟʛʦʨʘʥʠʝʤ [5].  

ʉʠʩʪʝʤʘʪʠʟʠʨʫʷ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʩʪʘʥʦʚʦʢ 

ʛʠʜʨʦʦʯʠʩʪʢʠ [6]: 

1) ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʢʦʨʨʦʟʠʠ ʧʦʜ ʠʟʦʣʷʮʠʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʧʨʦʮʝʩʩʘ, ʥʦ 
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ʪʨʝʙʫʶʱʠʡ ʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʡ ʫʩʪʘʥʦʚʢʠ ʠ ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʨʠʤʝʥʠʤʦʩʪʴʶ ʥʘ ʫʯʘʩʪʢʘʭ 

ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʚʠʙʨʘʮʠʝʡ; 

2) ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʘʪʯʠʢʦʚ 

(ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʟʦʥʜʳ, ʨʝʟʠʩʪʠʚʥʳʝ ʩʝʥʩʦʨʳ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʪʦʣʱʠʥʦʤʝʨʳ), 

ʧʦʟʚʦʣʷʶʱʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ, ʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

3) ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʩ 

ʢʘʩʢʘʜʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʝ ʪʝʨʤʠʯʝʩʢʠʝ ʠʥʮʠʜʝʥʪʳ, ʥʦ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʷʤʦʛʦ ʢʦʥʪʨʦʣʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɸʥʘʣʠʟ ʚʳʷʚʣʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʠ ʚʩʝʡ ʠʭ ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʨʘʙʦʪʘʥʥʦʩʪʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴʶ ʧʦʜʭʦʜʘ [7]. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʥʘʤʠ ʧʦʜʭʦʜ ʢ ʧʦʚʳʰʝʥʠʶ ʚʟʨʳʚʦʧʦʞʘʨʦʙʝʟʦʧʘʩʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ 

ʛʠʜʨʦʦʯʠʩʪʢʠ ʚʘʢʫʫʤʥʦʛʦ ʛʘʟʦʡʣʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʘ ʤʦʥʠʪʦʨʠʥʛʘ 

ʢʦʨʨʦʟʠʦʥʥʦ-ʵʨʦʟʠʦʥʥʦʛʦ ʠʟʥʦʩʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʪʨʝʙʫʝʤʫʶ ʪʦʯʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʡ ʟʘʱʠʪʳ [8]. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʩʢʘʜʥʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ 

ʟʘʱʠʪʥʳʭ ʬʫʥʢʮʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʢʨʠʪʠʯʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ: 

ʥʘʯʘʣʴʥʳʝ ʩʪʘʜʠʠ ʫʩʢʦʨʝʥʥʦʡ ʢʦʨʨʦʟʠʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʝʨʩʦʥʘʣʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʚʝʪʦʚʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʦʙʥʘʨʫʞʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʜʝʬʝʢʪʦʚ ʜʦʧʦʣʥʷʝʪʩʷ 

ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣʠʟʘʮʠʝʡ, ʘ ʜʦʩʪʠʞʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʠʥʠʮʠʠʨʫʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʙʣʦʢʠʨʦʚʢʫ ʧʦʜʘʯʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʩʙʨʦʩʦʤ ʜʘʚʣʝʥʠʷ, ʯʪʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʡʥʦʡ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʧʘʨʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ. 

 

ʇɽʈɽʏɽʅʔ ʉʉʓʃʆʂ 

 

1. ɻʘʣʠʘʭʤʝʪʦʚʘ, ʅ.ɸ. ʄʝʨʦʧʨʠʷʪʠʷ (ʫʩʣʦʚʠʷ) ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤʠ ʮʠʩʪʝʨʥʘʤʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʛʘʟʦʚ / ʅ.ɸ. ɻʘʣʠʘʭʤʝʪʦʚʘ, ʀ.ʈ. ʂʠʨʝʝʚ, ʈ.ɻ. ʐʘʨʘʬʠʝʚ, ʅ.ʍ. ɸʙʜʨʘʭʤʘʥʦʚ, ɺ.ɹ. 

ɹʘʨʘʭʥʠʥʘ ð ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ çʅʦʚʘʀʥʬʦè, 2019, ˉ100-1. 

ï ʉ. 29-31. 

2. ʂʠʨʝʝʚ, ʀ.ʈ. ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ ʨʝʟʝʨʚʫʘʨʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʪʦʚʘʨʥʦʛʦ ʧʘʨʢʘ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠ / ʀ.ʈ. ʂʠʨʝʝʚ, ɺ.ʈ. ʐʫʚʘʝʚʘ, ɺ.ɹ. ɹʘʨʘʭʥʠʥʘ ð ʊʝʢʩʪ: 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʇʨʦʙʣʝʤʳ ʠ ʨʝʰʝʥʠʷ, ˉ4 (17), 2021, ï ʉ. 22-28. 

3. ɺʘʣʝʢʞʘʥʠʥ, ɼ.ʖ. ʊʝʦʨʠʷ ʛʦʨʝʥʠʷ ʠ ʚʟʨʳʚʘ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ /ɼ.ʖ. 

ɺʘʣʝʢʞʘʥʠʥ, ɺ.ɹ. ɹʘʨʘʭʥʠʥʘ, ʀ.ʈ. ʂʠʨʝʝʚ, ʅ.ʍ. ɸʙʜʨʘʭʤʘʥʦʚ, ʅ.ɺ. ɺʘʜʫʣʠʥʘ, ð ʊʝʢʩʪ: 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʋʬʘ: ʀʟʜ-ʚʦ çʅʝʬʪʝʛʘʟʦʚʦʝ ʜʝʣʦè, 2023. ï 184 ʩ. 

4. ʉʘʡʬʫʣʣʠʥ, ɸ.ʐ. ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʥʘ 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʛʘʟʦʚʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ / 

ɸ.ʐ. ʉʘʡʬʫʣʣʠʥʘ, ɺ.ɹ. ɹʘʨʘʭʥʠʥʘ ð ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʅʘʫʢʦʝʤʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ 

ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘè. ï ʋʬʘ: ʈʀʎ ɹʘʰɻʋ, 2014. ï ʉ. 242-244. 

5. ʀʩʤʘʛʠʣʦʚʘ, ʉ.ʄ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʫʪʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʦʩʪʘʚʣʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʵʚʘʢʫʘʮʠʠ ʥʘ ʦʙʲʝʢʪʝ / ʉ.ʄ. ʀʩʤʘʛʠʣʦʚʘ, ɺ.ɹ. 

ɹʘʨʘʭʥʠʥʘ ð ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʅʘʫʯʥʳʡ ʘʩʧʝʢʪ, ˉ3, 2024. ï ʉʘʤʘʨʘ: ʀʟʜ-ʚʦ 

ʆʆʆ çɸʩʧʝʢʪè, 2024. ï ˉ3 ï ʉ. 4541-4549. 



55 

 

6. ʀʩʤʘʛʠʣʦʚʘ, ʉ.ʄ. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʯʝʪʘ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʜʚʫʭʵʪʘʞʥʦʛʦ 

ʟʜʘʥʠʷ / ʉ.ʄ. ʀʩʤʘʛʠʣʦʚʘ, ɺ.ɹ. ɹʘʨʘʭʥʠʥʘ ð ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʄʘʪʝʨʠʘʣʳ 

XXII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝè. ï ʈʷʟʘʥʴ: ʈʷʟ. ʠʥ-ʪ (ʬʠʣʠʘʣ) ʄʦʩʢ. ʧʦʣ. ʫʥ-ʪʘ, ï 2024. ï ʉ. 140-

142. 

7. ʄʘʤʦʥʪʦʚʘ, ʅ.ɺ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ 

ʦʙʲʝʢʪʝ (ʥʘ ʧʨʠʤʝʨʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ) / ʅ.ɺ. ʄʘʤʦʥʪʦʚʘ, ʄ.ʀ. ʀʩʤʘʛʠʣʦʚ, 

ʉ.ɼ. ɹʘʨʘʭʥʠʥʘ, ʉ.ʄ. ʀʩʤʘʛʠʣʦʚʘ, ɺ.ɹ. ɹʘʨʘʭʥʠʥʘ ð ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʇʨʦʙʣʝʤʳ ʠ ʨʝʰʝʥʠʷ. ï ʋʬʘ: ʋʅʇʎ çʀʟʜʘʪʝʣʴʩʪʚʦ 

ʋɻʅʊʋè, 2024. 1(26). ï ʉ. 109-116. 

8. ʀʩʤʘʛʠʣʦʚʘ, ʉ.ʄ. ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʞʘʨʥʦʛʦ 

ʨʠʩʢʘ ʥʘ ʦʙʲʝʢʪʝ / ʉ.ʄ. ʀʩʤʘʛʠʣʦʚʘ, ɺ.ɹ. ɹʘʨʘʭʥʠʥʘ ð ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʉʙ. 

ʤʘʪʝʨʠʘʣʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʕʢʩʧʝʨʪʠʟʘ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʝʭʥʠʯʝʩʢʦʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘ 

ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭè. ï ʋʬʘ: ʋʅʇʎ çʀʟʜʘʪʝʣʴʩʪʚʦ ʋɻʅʊʋè. 2024. ï ʉ. 

123-127. 

 

ʋɼʂ 621.1 

 
ʇʆɺʓʐɽʅʀɽ ʇʈʆʄʓʐʃɽʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʅɸ ʆɹʒɽʂʊɸʍ 

ʊɽʇʃʆʕʅɽʈɻɽʊʀʂʀ ʉ ʇʆʄʆʑʔʖ ɹʇʃɸ 

 

ɸ.ɸ.ʇʘʥʳʰʝʚʘ, ɸ.ʀ. ʂʦʨʦʚʢʠʥʘ 

ʌɻɹʆʋ ɺʆ «ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ» 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ. ɼʝʪʘʣʴʥʦ ʦʧʠʩʘʥʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʨʦʥʦʚ, ʦʩʥʘʱʝʥʥʳʭ ʪʝʧʣʦʚʠʟʠʦʥʥʳʤʠ, ʦʧʪʠʯʝʩʢʠʤʠ ʠ 

ʛʘʟʦʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʤʦʜʫʣʷʤʠ, ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʧʘʩʥʳʭ ʟʦʥ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʈʆʄʓʐʃɽʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʆʍʈɸʅɸ ʊʈʋɼɸ, 

ʊɽʇʃʆʕʅɽʈɻɽʊʀʂɸ, ʊʕʎ, ʂʆʊɽʃʔʅɸʗ, ʊɽʇʃʆɺʓɽ ʉɽʊʀ, ɹʇʃɸ, 

ɹɽʉʇʀʃʆʊʅʀʂ, ɼʀʉʊɸʅʎʀʆʅʅʓʁ ʂʆʅʊʈʆʃʔ, ʊɽʇʃʆɺʀɿʀʆʅʅɸʗ 

ɼʀɸɻʅʆʉʊʀʂɸ. 

 

This article examines the pressing issue of reducing industrial injuries and accidents at 

thermal power facilities. It describes in detail the technological capabilities of drones equipped 

with thermal imaging, optical, and gas analysis modules for remote monitoring of hazardous 

areas. 

Keywords: INDUSTRIAL SAFETY, OCCUPATIONAL HEALTH AND SAFETY, 

THERMAL POWER, CHP PLANTS, BOILER HOUSES, HEAT NETWORKS, UAVS, DRONE, 

REMOTE MONITORING, THERMAL IMAGING DIAGNOSTICS. 

 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʩʪʘʥʦʚʷʪʩʷ ʠʤʧʝʨʘʪʠʚʦʤ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʘʨʜʠʥʘʣʴʥʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ 

ʘʧʧʘʨʘʪʳ (ɹʇʃɸ) [1,2,3]. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ 

ʧʨʝʙʳʚʘʥʠʝ ʧʝʨʩʦʥʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʚʳʩʦʢʫʶ 

ʯʘʩʪʦʪʫ, ʪʦʯʥʦʩʪʴ ʠ ʜʝʪʘʣʴʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʩʠʩʪʝʤʥʦʤʫ 
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ʘʥʘʣʠʟʫ ʚʦʟʤʦʞʥʦʩʪʝʡ ɹʇʃɸ ʜʣʷ ʨʝʰʝʥʠʷ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʧʨʦʤʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʝ. 

1. ɹʇʃɸ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʤʠʥʠʤʠʟʘʮʠʠ ʢʣʶʯʝʚʳʭ ʨʠʩʢʦʚ. ʆʩʥʦʚʥʘʷ ʬʠʣʦʩʦʬʠʷ 

ʧʨʠʤʝʥʝʥʠʷ ʙʝʩʧʠʣʦʪʥʠʢʦʚ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʥʮʠʧʝ çʫʚʠʜʝʪʴ, ʥʝ 

ʧʨʠʙʣʠʞʘʷʩʴè. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʥʝʩʢʦʣʴʢʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ: 

Ŀ ʃʠʢʚʠʜʘʮʠʷ ʨʘʙʦʪ ʥʘ ʚʳʩʦʪʝ. ɽʞʝʛʦʜʥʳʝ ʧʣʘʥʦʚʳʝ ʦʩʤʦʪʨʳ ʥʘʨʫʞʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʜʳʤʦʚʳʭ ʪʨʫʙ, ʬʘʢʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʚʝʨʭʘ ʛʨʘʜʠʨʝʥ, ʛʘʣʝʨʝʡ ʠ ʢʨʦʚʝʣʴ 

ʟʜʘʥʠʡ ʊʕʎ ʩʚʷʟʘʥʳ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚʳʩʦʪʥʳʭ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʝʩʦʚ, 

ʧʦʜʲʝʤʥʠʢʦʚ ʠʣʠ ʫʩʣʫʛ ʧʨʦʤʳʰʣʝʥʥʳʭ ʘʣʴʧʠʥʠʩʪʦʚ. ɼʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩʦʧʨʷʞʝʥʳ 

ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʧʘʜʝʥʠʷ ʠ ʪʨʘʚʤʘʪʠʟʤʘ. ɹʇʃɸ ʩ ʢʘʤʝʨʘʤʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ 

ʩʠʩʪʝʤʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʫʶ ʚʠʟʫʘʣʴʥʫʶ ʠ ʪʝʧʣʦʚʠʟʠʦʥʥʫʶ 

ʩʲʝʤʢʫ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ, ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʷ 

ʥʘʭʦʞʜʝʥʠʝ ʣʶʜʝʡ ʥʘ ʚʳʩʦʪʝ [4,5,6]. 

Ŀ ʆʙʩʣʝʜʦʚʘʥʠʝ ʟʘʤʢʥʫʪʳʭ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʂ ʪʘʢʠʤ ʟʦʥʘʤ 

ʦʪʥʦʩʷʪʩʷ ʚʥʫʪʨʝʥʥʠʝ ʧʦʣʦʩʪʠ ʛʘʟʦʭʦʜʦʚ ʠ ʜʳʤʦʭʦʜʦʚ, ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, 

ʧʦʜʚʘʣʴʥʳʝ ʧʦʤʝʱʝʥʠʷ. ɼʣʷ ʠʭ ʠʥʩʧʝʢʮʠʠ ʨʘʥʝʝ ʪʨʝʙʦʚʘʣʘʩʴ ʦʩʪʘʥʦʚʢʘ ʘʛʨʝʛʘʪʘ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʦʩʚʝʱʝʥʠʷ ʠ ʜʦʧʫʩʢ. ʉʧʝʮʠʘʣʴʥʳʝ ʢʦʤʧʘʢʪʥʳʝ ʠʣʠ ʪʨʦʩʦʚʳʝ ɹʇʃɸ, 

ʦʩʥʘʱʝʥʥʳʝ ʢʘʤʝʨʘʤʠ ʠ ʧʨʦʞʝʢʪʦʨʘʤʠ, ʩʧʦʩʦʙʥʳ ʧʨʦʥʠʢʘʪʴ ʚ ʵʪʠ ʟʦʥʳ, ʧʝʨʝʜʘʚʘʷ 

ʚʠʜʝʦ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʬʫʪʝʨʦʚʢʠ, ʚʳʷʚʠʪʴ ʟʘʩʦʨʳ 

ʠʣʠ ʧʨʠʟʥʘʢʠ ʢʦʨʨʦʟʠʠ ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʨʠʩʢʘ ʜʣʷ 

ʠʥʩʧʝʢʪʦʨʘ. 

¶ ʈʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʕʪʦ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʡ ʘʩʧʝʢʪ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʘʪʯʠʢʦʚ ʥʘ ʧʣʘʪʬʦʨʤʝ 

ɹʇʃɸ ʩʦʟʜʘʝʪ ʩʠʩʪʝʤʫ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ: 

¶ ʊʝʧʣʦʚʠʟʦʨʳ ʦʙʥʘʨʫʞʠʚʘʶʪ ʧʝʨʝʛʨʝʚ ʵʣʝʢʪʨʦʢʦʥʪʘʢʪʦʚ, 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʘʥʦʤʘʣʠʠ ʚ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʨʝʟʝʨʚʫʘʨʦʚ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʪʢʘʟʘʭ ʠʣʠ ʧʦʪʝʨʷʭ ʵʥʝʨʛʠʠ. 

¶ ɻʘʟʦʘʥʘʣʠʟʘʪʦʨʳ (ʤʝʪʘʥ, CO, ʩʝʨʦʚʦʜʦʨʦʜ, ʘʤʤʠʘʢ) ʧʦʟʚʦʣʷʶʪ 

ʜʠʩʪʘʥʮʠʦʥʥʦ, ʙʝʟʦʧʘʩʥʦ ʠ ʙʳʩʪʨʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʪʴ ʟʦʥʳ ʚʦʟʤʦʞʥʳʭ ʫʪʝʯʝʢ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʛʘʟʦʚ ʚ ʢʦʪʝʣʴʥʳʭ ʠʣʠ ʚʦʢʨʫʛ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʨʠʩʢ 

ʦʪʨʘʚʣʝʥʠʡ, ʚʟʨʳʚʦʚ ʠ ʧʦʞʘʨʦʚ. 

¶ ʃʠʜʘʨʳ (ʣʘʟʝʨʥʳʝ ʩʢʘʥʝʨʳ) ʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʪʦʯʥʳʭ 3D-ʤʦʜʝʣʝʡ (ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ) ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʭ ʦʙʲʝʢʪʦʚ. ʉʨʘʚʥʝʥʠʝ ʤʦʜʝʣʝʡ, ʩʜʝʣʘʥʥʳʭ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ, ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ 

ʤʠʣʣʠʤʝʪʨʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʨʝʥʳ, ʧʨʦʩʘʜʢʠ ʬʫʥʜʘʤʝʥʪʦʚ. 

¶ ʆʧʝʨʘʪʠʚʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʏʉ. ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʠ (ʧʦʞʘʨ, 

ʨʘʟʨʳʚ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʯʘʩʪʠʯʥʦʝ ʦʙʨʫʰʝʥʠʝ) ɹʇʃɸ ʩʪʘʥʦʚʠʪʩʷ çʛʣʘʟʘʤʠè ʰʪʘʙʘ ʧʦ 

ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʝʨʘʪʠʚʥʫʶ ʠ ʙʝʟʦʧʘʩʥʫʶ ʨʘʟʚʝʜʢʫ, ʦʮʝʥʢʫ 

ʤʘʩʰʪʘʙʦʚ ʠ ʭʘʨʘʢʪʝʨʘ ʧʦʚʨʝʞʜʝʥʠʡ, ʤʦʥʠʪʦʨʠʥʛ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʠ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʧʨʠʥʷʪʠʷ ʧʨʘʚʠʣʴʥʳʭ ʨʝʰʝʥʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʧʘʩʘʪʝʣʴʥʳʭ ʢʦʤʘʥʜ. 

2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ɹʇʃɸ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ɹʇʃɸ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ (Payload): 

1. ʆʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ (ʆʕʉ): ɺʠʜʝʦʢʘʤʝʨʳ 4K ʩ ʦʧʪʠʯʝʩʢʠʤ ʟʫʤʦʤ 

ʧʦʟʚʦʣʷʶʪ ʩ ʨʘʩʩʪʦʷʥʠʷ 10-30 ʤʝʪʨʦʚ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʚʘʨʥʦʡ ʰʦʚ, ʩʦʩʪʦʷʥʠʝ 

ʦʢʨʘʩʢʠ, ʧʨʦʯʠʪʘʪʴ ʤʘʨʢʠʨʦʚʢʫ ʧʨʠʙʦʨʘ, ʚʳʷʚʠʪʴ ʪʨʝʱʠʥʳ ʠ ʩʢʦʣʳ. 
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2. ʊʝʧʣʦʚʠʟʠʦʥʥʳʝ ʢʘʤʝʨʳ (ʀʂ-ʢʘʤʝʨʳ): ʷʚʣʷʶʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʵʥʝʨʛʝʪʠʢʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʝ ʪʝʧʣʦʚʠʟʦʨʳ (ʥʘʧʨʠʤʝʨ, ʚ ʩʦʩʪʘʚʝ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ 

DJI H20T, Zenmuse XT2) ʥʝ ʧʨʦʩʪʦ ʧʦʢʘʟʳʚʘʶʪ çʪʝʧʣʦʚʫʶ ʢʘʨʪʠʥʫè, ʥʦ ʠ ʠʟʤʝʨʷʶʪ 

ʪʦʯʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʪʴ 

ʧʝʨʝʛʨʝʚ, ʩʦʩʪʘʚʣʷʪʴ ʦʪʯʝʪʳ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʜʠʥʘʤʠʢʫ. 

3. ɻʘʟʦʘʥʘʣʠʪʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʧʣʘʪʬʦʨʤʳ (ʥʘʧʨʠʤʝʨ, DJI Matrice 300 RTK). ɼʘʪʯʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʳ ʥʘ 

ʦʙʥʘʨʫʞʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʛʘʟʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʙʲʝʢʪʘ. ɼʘʥʥʳʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

ʥʘʥʦʩʷʪʩʷ ʥʘ ʢʘʨʪʫ, ʬʦʨʤʠʨʫʷ çʦʙʣʘʢʦè ʢʦʥʮʝʥʪʨʘʮʠʠ. 

4. ʃʠʜʘʨ (Light Detection and Ranging): ʩʦʟʜʘʝʪ ʦʙʣʘʢʦ ʪʦʯʝʢ ʩ ʪʦʯʥʳʤʠ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ. ʈʝʟʫʣʴʪʘʪ ð ʚʳʩʦʢʦʪʦʯʥʘʷ 3D-ʤʦʜʝʣʴ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʚʦʜʠʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʦʙʤʝʨʳ, ʚʳʯʠʩʣʷʪʴ ʦʙʲʝʤʳ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʛʝʦʤʝʪʨʠʶ. 

5. ʇʣʘʪʬʦʨʤʝʥʥʳʝ ʨʝʰʝʥʠʷ: ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ (ʟʘʜʳʤʣʝʥʥʦʩʪʴ, 

ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ, ʤʘʛʥʠʪʥʳʝ ʧʦʤʝʭʠ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ) ʠʩʧʦʣʴʟʫʶʪʩʷ ɹʇʃɸ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʢʣʘʩʩʦʤ ʟʘʱʠʪʳ, ʩʠʩʪʝʤʘʤʠ ʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (RTK) ʜʣʷ 

ʩʘʥʪʠʤʝʪʨʦʚʦʡ ʪʦʯʥʦʩʪʠ ʠ ʬʫʥʢʮʠʝʡ ʦʙʭʦʜʘ ʧʨʝʧʷʪʩʪʚʠʡ. 

3. ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ: ʦʪ ʝʜʠʥʠʯʥʦʡ ʠʥʩʧʝʢʮʠʠ ʢ ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ. 

ɺʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

¶ ʇʠʣʦʪʥʳʡ ʧʨʦʝʢʪ: ʚʳʙʠʨʘʝʪʩʷ ʢʦʥʢʨʝʪʥʘʷ ʟʘʜʘʯʘ ð ʥʘʧʨʠʤʝʨ, 

ʪʝʧʣʦʚʠʟʠʦʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʵʩʪʘʢʘʜʳ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʠʣʠ ʠʥʩʧʝʢʮʠʷ ʜʳʤʦʚʦʡ ʪʨʫʙʳ. 

ʇʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʟʘʪʨʘʪ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ. 

¶ ʉʦʟʜʘʥʠʝ ʨʝʛʣʘʤʝʥʪʦʚ: ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʪʦʚ, 

ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʩ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʦʭʨʘʥʦʡ ʪʨʫʜʘ 

(ʇɹ ʠ ʆʊ). 

¶ ʌʦʨʤʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʜʦʩʴʝ ʦʙʲʝʢʪʘ: ɺʩʝ ʜʘʥʥʳʝ ʠʥʩʧʝʢʮʠʡ (ʬʦʪʦ, 

ʚʠʜʝʦ, ʪʝʧʣʦʛʨʘʤʤʳ, 3D-ʤʦʜʝʣʠ) ʟʘʛʨʫʞʘʶʪʩʷ ʚ ʝʜʠʥʫʶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ 

(ɻʀʉ) ʠʣʠ ʧʣʘʪʬʦʨʤʫ Digital Twin ʧʨʝʜʧʨʠʷʪʠʷ. ʕʪʦ ʩʦʟʜʘʝʪ ʠʩʪʦʨʠʯʝʩʢʫʶ ʙʘʟʫ ʜʣʷ 

ʧʨʦʛʥʦʟʥʦʛʦ ʘʥʘʣʠʟʘ. 

¶ ʇʝʨʝʭʦʜ ʢ ʨʝʛʫʣʷʨʥʦʤʫ ʧʨʝʜʠʢʪʠʚʥʦʤʫ (ʧʨʦʛʥʦʟʥʦʤʫ) ʦʙʩʣʫʞʠʚʘʥʠʶ: ʥʘ 

ʦʩʥʦʚʝ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ ʩʪʨʦʷʪʩʷ ʤʦʜʝʣʠ çʩʪʘʨʝʥʠʷè ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʣʘʥʦʚʳʝ 

ʧʨʦʚʝʨʢʠ ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ ʧʦʟʚʦʣʷʶʪ ʧʦʜʪʚʝʨʞʜʘʪʴ ʧʨʦʛʥʦʟ ʠ ʪʦʯʥʦ ʧʣʘʥʠʨʦʚʘʪʴ 

ʨʝʤʦʥʪʳ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʦʪʢʘʟʘ, ʘ ʥʝ ʧʦ ʬʘʢʪʫ [6,7,8]. 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʥʦʨʤʘʪʠʚʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ. ɺʥʝʜʨʝʥʠʝ ɹʇʃɸ-ʪʝʭʥʦʣʦʛʠʡ 

ʥʘʧʨʷʤʫʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʧʦʣʥʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʬʝʜʝʨʘʣʴʥʳʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ (ʌʅʇ) ʚ 

ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʊʨʫʜʦʚʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʚ ʯʘʩʪʠ 

ʦʙʷʟʘʥʥʦʩʪʠ ʨʘʙʦʪʦʜʘʪʝʣʷ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ: 

¶ ʇʨʷʤʦʡ ʵʢʦʥʦʤʠʠ: ʆʪʢʘʟ ʦʪ ʘʨʝʥʜʳ ʘʚʪʦʚʳʰʝʢ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʣʝʩʦʚ, 

ʩʦʢʨʘʱʝʥʠʝ ʩʪʨʘʭʦʚʳʭ ʚʳʧʣʘʪ. 

¶ ʂʦʩʚʝʥʥʦʡ ʵʢʦʥʦʤʠʠ: ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʢʨʫʧʥʳʭ ʘʚʘʨʠʡ ʟʘ ʩʯʝʪ ʠʭ ʨʘʥʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʷ 

ʨʝʤʦʥʪʥʦʛʦ ʬʦʥʜʘ. 

¶  ʅʝʤʘʪʝʨʠʘʣʴʥʳʭ ʘʢʪʠʚʦʚ: ʇʦʚʳʰʝʥʠʝ ʨʝʧʫʪʘʮʠʠ ʢʘʢ ʩʦʮʠʘʣʴʥʦ 

ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʨʘʙʦʪʦʜʘʪʝʣʷ, ʩʥʠʞʝʥʠʝ ʥʝʰʪʘʪʥʦʡ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ ʠʟ-ʟʘ ʦʧʘʩʥʳʭ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ɹʇʃɸ ʥʘ ʦʙʲʝʢʪʘʭ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ ʚʳʭʦʜʠʪ ʜʘʣʝʢʦ 

ʟʘ ʨʘʤʢʠ ʧʨʦʩʪʦʡ çʩʲʝʤʢʠ ʩ ʚʦʟʜʫʭʘè. ʕʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 
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ʧʨʦʨʳʚ ʚ ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʜʭʦʜ 

ʦʪ ʧʨʠʥʮʠʧʘ çʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪè ʢ ʧʨʠʥʮʠʧʫ çʧʨʦʘʢʪʠʚʥʦʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷè. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩ ʧʦʤʦʱʴʶ ʜʨʦʥʦʚ ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢʠ ʜʣʷ ʞʠʟʥʠ ʠ 

ʟʜʦʨʦʚʴʷ ʧʝʨʩʦʥʘʣʘ, ʧʦʚʳʰʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʠ ʩʦʮʠʘʣʴʥʦʤʫ ʵʬʬʝʢʪʫ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʚʷʟʘʥʦ ʩ ʛʣʫʙʦʢʦʡ ʠʥʪʝʛʨʘʮʠʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, ʧʦʚʳʰʝʥʠʝʤ ʘʚʪʦʥʦʤʥʦʩʪʠ ʧʦʣʝʪʦʚ ʠ 

ʩʦʟʜʘʥʠʝʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʪʫʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ [9,10,11]. 
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ɽ.ʉ. ɸʨʘʣʦʚ 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʈʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʣʫʯʠʩʪʦʛʦ ʦʪʦʧʣʝʥʠʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʩʪʨʘʪʠʬʠʢʘʮʠʶ 

ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʤʝʩʝʡ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʧʦʤʝʱʝʥʠʡ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʤʝʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʢʦʥʚʝʢʪʠʚʥʳʭ ʧʦʪʦʢʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʋʏʀʉʊʆɽ ʆʊʆʇʃɽʅʀɽ, ʀʅʌʈɸʂʈɸʉʅʓɽ ʀɿʃʋʏɸʊɽʃʀ, 

ʊɽʄʇɽʈɸʊʋʈʅɸʗ ʉʊʈɸʊʀʌʀʂɸʎʀʗ, ʂɸʏɽʉʊɺʆ ɺʆɿɼʋʍɸ 

 

The influence of radiant heating on temperature stratification and pollutant distribution 

in the occupied zone of large-volume rooms is considered. It is shown that when radiative heat 

transfer predominates, the vertical temperature gradient decreases and the structure of 

convective flows changes. 
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ɼʣʷ ʟʜʘʥʠʡ ʙʦʣʴʰʦʡ ʚʳʩʦʪʳ (ʮʝʭʘ, ʩʢʣʘʜʳ, ʪʝʨʤʠʥʘʣʳ) ʭʘʨʘʢʪʝʨʥʳ ʜʚʝ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʧʨʦʙʣʝʤʳ: ʠʟʙʳʪʦʯʥʳʝ ʪʝʧʣʦʧʦʪʝʨʠ ʠʟ-ʟʘ ʧʝʨʝʛʨʝʚʘ ʚʝʨʭʥʝʡ ʟʦʥʳ ʠ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ. ɺ ʢʦʥʚʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤʘʭ ʠʩʪʦʯʥʠʢʦʤ 

ʢʦʤʬʦʨʪʘ ʚʳʩʪʫʧʘʝʪ ʥʘʛʨʝʪʳʡ ʚʦʟʜʫʭ, ʧʦʵʪʦʤʫ ʬʦʨʤʠʨʫʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʛʨʘʜʠʝʥʪʳ ʪʝʤʧʝʨʘʪʫʨʳ; ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʤʝʥʷʝʪʩʷ ʠ ʧʝʨʝʥʦʩ ʧʨʠʤʝʩʝʡ, ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʩʣʘʙʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʠʣʠ ʥʝʫʜʘʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʠ. 

ʃʫʯʠʩʪʳʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʪʝʧʣʦʚʦʡ ʢʦʤʬʦʨʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ, ʩʢʦʣʴʢʦ ʧʦʪʦʢʦʤ ʠʟʣʫʯʝʥʠʷ 

ʢ ʪʝʣʘʤ ʠ ʧʦʚʝʨʭʥʦʩʪʷʤ. ʕʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʩʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚʦʟʜʫʭʘ ʚ ʦʙʲʸʤʝ, ʩʥʠʟʠʪʴ ʩʪʨʘʪʠʬʠʢʘʮʠʶ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʧʦ 

ʧʝʨʝʥʦʩʫ ʧʨʠʤʝʩʝʡ. ʇʨʦʚʝʨʢʘ ʵʪʠʭ ʵʬʬʝʢʪʦʚ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʷʚʣʷʶʪʩʷ ʮʝʣʴʶ ʨʘʙʦʪʳ. 

ɺ ʨʘʩʯʸʪʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʫʨʘʚʥʝʥʠʷ ʧʝʨʝʥʦʩʘ ʵʥʝʨʛʠʠ 

ʠ ʧʨʠʤʝʩʠ. ʋʨʘʚʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʜʣʷ ʚʦʟʜʫʭʘ: 
 

( ) 2

p p r

dT
c c T T q

dt
r r u l+ ÖÐ = Ð +,                                         (1) 

 

ʛʜʝ T - ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʂ;  

u- ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʚʦʟʜʫʭʘ, ʤ/ʩ;  

l- ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ɺʪ/(ʤĿʂ);  

rq - ʦʙʲʸʤʥʳʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʦʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʣʫʯʠʩʪʳʤ ʪʝʧʣʦʦʙʤʝʥʦʤ, 

ɺʪ/ʤį. 

ʇʝʨʝʥʦʩ ʧʨʠʤʝʩʠ ʦʧʠʩʘʥ ʢʦʥʚʝʢʪʠʚʥʦ-ʜʠʬʬʫʟʠʦʥʥʳʤ ʫʨʘʚʥʝʥʠʝʤ: 

 

( ) 2dC
C D C S

dt
u+ ÖÐ = Ð +,                                                  (2) 

 

ʛʜʝ C  - ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʠʤʝʩʠ, ʢʛ/ʤį;  

D - ʢʦʵʬʬʠʮʠʝʥʪ ʪʫʨʙʫʣʝʥʪʥʦʡ ʜʠʬʬʫʟʠʠ, ʤĮ/ʩ;  

S - ʠʩʪʦʯʥʠʢ ʧʨʠʤʝʩʠ, ʢʛ/(ʤįĿʩ). 

 

ʌʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʩʣʝʜʫʶʱʠʡ: ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʣʫʯʠʩʪʦʤʫ 

ʦʪʦʧʣʝʥʠʶ ʤʝʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʤʝʭʘʥʠʟʤʘʤʠ ʧʝʨʝʥʦʩʘ ð ʨʦʣʴ ʧʨʷʤʦʛʦ 

ʥʘʛʨʝʚʘ ʚʦʟʜʫʭʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʟʥʘʯʠʪ, ʧʦ-ʜʨʫʛʦʤʫ ʬʦʨʤʠʨʫʶʪʩʷ ʩʢʦʨʦʩʪʠ u, ʢʦʪʦʨʳʝ 
ʦʧʨʝʜʝʣʷʶʪ ʠ ʪʝʧʣʦʦʙʤʝʥ, ʠ ʧʝʨʝʥʦʩ ʧʨʠʤʝʩʠ. 

ʈʘʩʩʤʦʪʨʝʥʦ ʧʦʤʝʱʝʥʠʝ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ (ʚʳʩʦʪʘ ʧʦʨʷʜʢʘ 10 ʤ) ʩ ʧʨʠʪʦʯʥʦ-

ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ. ʉʦʧʦʩʪʘʚʣʷʣʠʩʴ ʜʚʘ ʩʮʝʥʘʨʠʷ: 

- ʢʦʥʚʝʢʪʠʚʥʳʡ ʥʘʛʨʝʚ ʚʦʟʜʫʭʘ (ʫʩʣʦʚʥʦ ð ʪʝʧʣʦʚʝʥʪʠʣʷʮʠʷ/ʢʦʥʚʝʢʪʦʨʳ); 

- ʧʦʪʦʣʦʯʥʳʝ ʠʥʬʨʘʢʨʘʩʥʳʝ ʠʟʣʫʯʘʪʝʣʠ ʧʨʠ ʩʦʧʦʩʪʘʚʠʤʦʡ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʝ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʨʦʬʠʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ CO  ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʢʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʙʦʯʝʡ ʟʦʥʝ (ʧʨʠʤʝʨʥʦ 0,1ï

2,0 ʤ ʦʪ ʧʦʣʘ) ʠ ʚʝʨʭʥʝʡ ʟʦʥʝ ʧʦʜ ʧʦʢʨʳʪʠʝʤ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʜʚʫʭ 

ʚʘʨʠʘʥʪʦʚ ʦʪʦʧʣʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 1 ð ʇʨʠʤʝʨ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʧʨʠ ʨʘʟʥʳʭ ʩʠʩʪʝʤʘʭ 

ʦʪʦʧʣʝʥʠʷ 

(ʩʠʥʷʷ ʣʠʥʠʷ ð ʣʫʯʠʩʪʦʝ ʦʪʦʧʣʝʥʠʝ; ʦʨʘʥʞʝʚʘʷ ð ʢʦʥʚʝʢʪʠʚʥʦʝ) 

 

ʉʨʘʚʥʝʥʠʝ ʧʨʦʬʠʣʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʥʘʛʨʝʚʘ ʭʘʨʘʢʪʝʨʝʥ 

ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʜʠʝʥʪ ʧʦ ʚʳʩʦʪʝ: ʪʸʧʣʳʡ ʚʦʟʜʫʭ ʧʦʜʥʠʤʘʝʪʩʷ ʚʚʝʨʭ, 

ʬʦʨʤʠʨʫʷ ʧʝʨʝʛʨʝʚ ʚʝʨʭʥʝʡ ʟʦʥʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʯʝʨʝʟ ʧʦʢʨʳʪʠʷ. ɼʣʷ 

ʣʫʯʠʩʪʦʛʦ ʦʪʦʧʣʝʥʠʷ ʧʨʦʬʠʣʴ ʧʣʦʩʢʠʡ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦ ʚʳʩʦʪʝ ʤʝʥʷʝʪʩʷ ʩʣʘʙʝʝ, 

ʧʦʩʢʦʣʴʢʫ ʟʥʘʯʠʤʘʷ ʯʘʩʪʴ ʪʝʧʣʘ ʧʝʨʝʜʘʸʪʩʷ ʧʦʚʝʨʭʥʦʩʪʷʤ, ʘ ʥʝ ʚʦʟʜʫʭʫ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʪʦ ʚʘʞʥʦ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ. ɺʦ-

ʧʝʨʚʳʭ, ʫʤʝʥʴʰʘʝʪʩʷ ʧʝʨʝʛʨʝʚ ʚʝʨʭʥʝʡ ʟʦʥʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʘʝʪʩʷ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʥʝʨʛʠʠ (ʠ ʢʦʩʚʝʥʥʳʝ ʚʳʙʨʦʩʳ CO  ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʥʝʨʛʠʠ). ɺʦ-ʚʪʦʨʳʭ, ʠʟʤʝʥʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʧʦʪʦʢʦʚ ʚʣʠʷʝʪ ʥʘ ʧʝʨʝʥʦʩ ʧʨʠʤʝʩʝʡ: ʚ ʩʮʝʥʘʨʠʷʭ ʩ ʣʫʯʠʩʪʳʤ ʦʪʦʧʣʝʥʠʝʤ 

ʯʘʱʝ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʧʨʝʜʩʢʘʟʫʝʤʘʷ ʢʘʨʪʠʥʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʧʨʠ ʪʝʭ ʞʝ 

ʨʘʩʭʦʜʘʭ ʚʝʥʪʠʣʷʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ 

ʚʥʝʜʨʝʥʠʷ ʣʫʯʠʩʪʦʛʦ ʦʪʦʧʣʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʷʭ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ: 

- ʫʤʝʥʴʰʝʥʠʝ ʧʝʨʝʛʨʝʚʘ ʚʝʨʭʥʝʡ ʟʦʥʳ ʠ ʩʥʠʞʝʥʠʝ ʪʝʧʣʦʧʦʪʝʨʴ ʯʝʨʝʟ ʧʦʢʨʳʪʠʷ; 

- ʧʦʪʝʥʮʠʘʣ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ 
ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ; 

- ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʳʝ ʫʩʣʦʚʠʷ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʤʝʥʴʰʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʢ ʣʦʢʘʣʴʥʳʤ ʚʦʩʭʦʜʷʱʠʤ ʩʪʨʫʷʤ; 

- ʩʥʠʞʝʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʧʳʣʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʤʝʥʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʧʦʪʦʢʦʚ (ʚ ʨʷʜʝ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʣʫʯʠʩʪʦʝ ʦʪʦʧʣʝʥʠʝ ʤʝʥʷʝʪ ʭʘʨʘʢʪʝʨ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʜʫʭʘ ʚ 

ʧʦʤʝʱʝʥʠʠ ʠ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʤʝʥʴʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʧʦ ʚʳʩʦʪʝ. 

ʇʨʠ ʩʦʧʦʩʪʘʚʠʤʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʵʪʦ ʦʪʨʘʞʘʝʪʩʷ ʠ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʧʨʠʤʝʩʝʡ: ʨʘʙʦʯʘʷ ʟʦʥʘ ʧʦʣʫʯʘʝʪ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ, ʘ ʨʠʩʢ 

ʣʦʢʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦʣʫʯʝʥʥʳʝ ʚʳʚʦʜʳ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʚʳʙʦʨʝ ʩʭʝʤʳ ʦʪʦʧʣʝʥʠʷ ʠ ʥʘʩʪʨʦʡʢʝ ʚʝʥʪʠʣʷʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ. 
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ʇʈʆɹʃɽʄʓ ʇʈʆʄʓʐʃɽʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʅɸ 

ʉʆɺʈɽʄɽʅʅʆʄ ʕʊɸʇɽ: ɸʅɸʃʀɿ ʀ ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ  

 

ʊ.ʅ. ɿʘʛʦʨʫʡʢʦ  

ɻɹʋ çʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ (ʆʇʆ). ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʩʠʩʪʝʤʥʳʭ ʬʘʢʪʦʨʦʚ ʚʳʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʚʳʟʦʚʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ, ʩʦʩʪʦʷʥʠʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʠ ʩʧʝʮʠʬʠʢʦʡ 

ʦʪʨʘʩʣʝʚʳʭ ʨʠʩʢʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ 

(ʀʥʜʫʩʪʨʠʷ 4.0) ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘʤ 
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ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ, ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʠ 

ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʈʆʄʓʐʃɽʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʆʇɸʉʅʓʁ 

ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʁ ʆɹʒɽʂʊ (ʆʇʆ), ʊɽʍʅʆɻɽʅʅɸʗ ɸɺɸʈʀʗ, 

ʏɽʃʆɺɽʏɽʉʂʀʁ ʌɸʂʊʆʈ, ʄʆʅʀʊʆʈʀʅɻ, ʎʀʌʈʆɺʓɽ ʊɽʍʅʆʃʆɻʀʀ, 

ʉɸʄʆʈɽɻʋʃʀʈʆɺɸʅʀɽ. 

 

The article discusses current issues of ensuring industrial safety at hazardous production 

facilities (HPF). Based on the analysis of systemic factors, key challenges related to legislative 

regulation, the state of infrastructure, the human factor, and the specifics of industry-specific 

risks have been identified. Special attention is given to modern technological solutions 

(Industry 4.0) and the institutional model of self-regulation as tools for improving safety levels. 

The article concludes that a comprehensive approach is necessary, combining the improvement 

of the regulatory framework, the introduction of innovations, and the development of a safety 

culture. 

Keywords: INDUSTRIAL SAFETY, DANGEROUS PRODUCTION FACILITY 

(DPF), TECHNOGENIC ACCIDENT, HUMAN FACTOR, MONITORING, DIGITAL 

TECHNOLOGIES, SELF-REGULATION. 

 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ˉ 116-ʌɿ ʢʘʢ 

ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʠʥʪʝʨʝʩʦʚ ʣʠʯʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʘ ʦʪ ʘʚʘʨʠʡ 

ʥʘ ʆʇʆ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʫʢʘʟʘʥʥʳʭ ʘʚʘʨʠʡ, ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʢʣʶʯʝʚʳʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ: ʥʝʬʪʝʛʘʟʦʚʦʤ 

ʢʦʤʧʣʝʢʩʝ, ʤʝʪʘʣʣʫʨʛʠʠ, ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʵʥʝʨʛʝʪʠʢʝ ʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʤ 

ʩʝʢʪʦʨʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʠʥʮʠʜʝʥʪʦʚ, ʩʪʘʪʠʩʪʠʢʘ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʭʨʘʥʝʥʠʠ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ. ʉʢʦʨʦʩʪʴ ʫʣʫʯʰʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ, ʘ ʧʦʩʣʝʜʩʪʚʠʷ ʘʚʘʨʠʡ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʯʝʩʢʠʝ 

ʞʝʨʪʚʳ ʠ ʤʘʩʰʪʘʙʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ, - ʥʝʜʦʧʫʩʪʠʤʦ ʚʳʩʦʢʠʤʠ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʡ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʦʠʩʢʘ ʥʦʚʳʭ 

ʨʝʰʝʥʠʡ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʭ 

ʤʠʥʠʤʠʟʘʮʠʠ. 

ɸʥʘʣʠʟ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʆʇʆ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʧʨʦʙʣʝʤ: 

1. ɿʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʠ ʥʦʨʤʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ. ʍʦʪʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʙʘʟʘ 

(ʧʨʝʞʜʝ ʚʩʝʛʦ, ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 116-ʌɿ ʠ ʧʦʜʟʘʢʦʥʥʳʝ ʘʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʧʨʠʢʘʟʳ 

ʈʦʩʪʝʭʥʘʜʟʦʨʘ) ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ, ʦʪʤʝʯʘʝʪʩʷ ʝʝ ʠʟʙʳʪʦʯʥʘʷ ʞʝʩʪʢʦʩʪʴ ʠ 

ʤʝʜʣʝʥʥʘʷ ʘʜʘʧʪʘʮʠʷ ʢ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʝʘʣʠʷʤ. ɺʚʝʜʝʥʠʝ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ 

ʆʇʆ ʧʦ ʢʣʘʩʩʘʤ ʦʧʘʩʥʦʩʪʠ ʙʳʣʦ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʰʘʛʦʤ, ʦʜʥʘʢʦ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʠʟʣʠʰʥʝʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʙʠʟʥʝʩ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʥʘʜʟʦʨʘ. ʉʫʱʝʩʪʚʫʝʪ ʨʘʟʨʳʚ ʤʝʞʜʫ ʬʦʨʤʘʣʴʥʳʤ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʠ ʨʝʘʣʴʥʳʤ 

ʫʨʦʚʥʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʤʝʭʘʥʠʟʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ ʢ ʨʝʛʫʣʷʪʦʨʫ ʨʘʟʚʠʪ 

ʩʣʘʙʦ. 

2. ʌʠʟʠʯʝʩʢʠʡ ʠ ʤʦʨʘʣʴʥʳʡ ʠʟʥʦʩ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʆʇʆ, ʦʩʦʙʝʥʥʦ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʠ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʷʭ, ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʨʦʝʢʪʥʦʛʦ ʨʝʩʫʨʩʘ. ʕʪʦ 
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ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʦʪʢʘʟʦʚ, ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʩʠʩʪʝʤ, ʫʚʝʣʠʯʠʚʘʷ ʨʠʩʢ ʢʨʫʧʥʳʭ ʘʚʘʨʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʨʘʟʣʠʚʳ ʥʝʬʪʠ ʠʣʠ ʚʟʨʳʚʳ. 

3.  ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʧʨʠʯʠʥʳ. ʇʦ ʜʘʥʥʳʤ ʦʪʨʘʩʣʝʚʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʜʦ 80% ʘʚʘʨʠʡ ʧʨʦʠʩʭʦʜʷʪ ʥʝ ʠʟ-ʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʙʦʝʚ, ʘ ʚʩʣʝʜʩʪʚʠʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ: 

- ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʝʨʩʦʥʘʣʘ. 

- ʉʣʘʙʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʠʩʮʠʧʣʠʥʘ. 

- ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʝʛʦ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

- ʆʪʩʫʪʩʪʚʠʝ ʟʨʝʣʦʡ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ. 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʠʣʠ ʢʦʥʪʨʘʬʘʢʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

4.  ʆʪʨʘʩʣʝʚʘʷ ʩʧʝʮʠʬʠʢʘ ʨʠʩʢʦʚ. 

  ʅʝʬʪʝʛʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩ: ʦʩʥʦʚʥʳʝ ʨʠʩʢʠ ʩʚʷʟʘʥʳ ʩ ʧʦʞʘʨʘʤʠ, ʚʟʨʳʚʘʤʠ ʠ 

ʨʘʟʣʠʚʘʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʂʣʶʯʝʚʳʝ ʧʨʠʯʠʥʳ - ʠʟʥʦʩ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʢʦʨʨʦʟʠʷ, ʦʰʠʙʢʠ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. 

 ɻʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ: ʚr ʩʦʢʘʷ ʩʪʝʧʝʥʴ ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʦʩʪʠ, 

ʨʠʩʢʠ ʚʥʝʟʘʧʥʳʭ ʚʳʙʨʦʩʦʚ ʤʝʪʘʥʘ ʠ ʧʦʨʦʜʳ, ʦʙʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. ɸʚʘʨʠʠ 

ʯʘʩʪʦ ʥʦʩʷʪ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʞʝʨʪʚ. 

  ʍʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ: ʨʠʩʢʠ ʪʦʢʩʠʯʝʩʢʠʭ ʚʳʙʨʦʩʦʚ, ʭʠʤʠʯʝʩʢʠʭ 

ʚʟʨʳʚʦʚ ʠ ʧʦʞʘʨʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʭʣʦʨʦʤ, ʘʤʤʠʘʢʦʤ ʠ ʜʨʫʛʠʤʠ ʦʧʘʩʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ. ʅʘʨʫʰʝʥʠʝ ʨʝʛʣʘʤʝʥʪʦʚ ʭʨʘʥʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʜʦʟʠʨʦʚʘʥʠʷ - 

ʪʠʧʠʯʥʳʝ ʧʨʠʯʠʥʳ ʠʥʮʠʜʝʥʪʦʚ. 

ʂ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʪʥʦʩʠʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʀʥʜʫʩʪʨʠʠ 4.0, ʢʦʪʦʨʘʷ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʧʨʦʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʘ ʠʤʝʥʥʦ: 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ IoT-ʜʘʪʯʠʢʠ: ʧʦʟʚʦʣʷʶʪ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʩʣʝʞʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʜʘʚʣʝʥʠʝ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʚʠʙʨʘʮʠʷ), ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ. 

- ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ: ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʀʀ 
ʘʥʘʣʠʟʠʨʫʶʪ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ, ʚʳʷʚʣʷʷ ʘʥʦʤʘʣʠʠ ʠ 

ʧʨʦʛʥʦʟʠʨʫʷ ʚʦʟʤʦʞʥʳʝ ʦʪʢʘʟʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦ ʠʭ ʥʘʩʪʫʧʣʝʥʠʷ. 

- ɺʠʨʪʫʘʣʴʥʘʷ ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (VR/AR): ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʚʳʩʦʢʦʨʝʘʣʠʩʪʠʯʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʜʝʡʩʪʚʠʷʤ ʚ ʘʚʘʨʠʡʥʳʭ 

ʩʠʪʫʘʮʠʷʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʠʥʩʧʝʢʮʠʡ ʠ ʨʝʤʦʥʪʦʚ. 

- ɼʨʦʥʳ-ʠʥʩʧʝʢʪʦʨʳ: ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʠʟʫʘʣʴʥʳʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʠ ʦʧʘʩʥʳʭ ʟʦʥ (ʚʳʩʦʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʨʫʙʦʧʨʦʚʦʜʳ, 

ʢʘʨʴʝʨʳ). 

- ʅʦʩʠʤʳʝ ʫʩʪʨʦʡʩʪʚʘ (çʫʤʥʘʷè ʵʢʠʧʠʨʦʚʢʘ): ʩʤʘʨʪ-ʢʘʩʢʠ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ 

ʞʠʣʝʪʳ ʠ ʧʝʨʯʘʪʢʠ ʢʦʥʪʨʦʣʠʨʫʶʪ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʪʥʠʢʘ (ʧʫʣʴʩ, ʧʘʜʝʥʠʝ, 

ʚʦʟʜʝʡʩʪʚʠʝ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ) ʠ ʦʢʨʫʞʘʶʱʠʝ ʫʩʣʦʚʠʷ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ Deloitte, ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʝʜʠʥʫʶ ʮʠʬʨʦʚʫʶ ʵʢʦʩʠʩʪʝʤʫ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ 

ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʤʦʜʝʣʴ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʉʈʆ) ʚ ʩʬʝʨʝ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʘʷ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ 315-ʌɿ. ɽʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʢʣʶʯʘʶʪ: ʙʦʣʝʝ ʛʠʙʢʫʶ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʦʪʨʘʩʣʝʚʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʩʠʣʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ; ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠ 
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ʢʦʥʪʨʦʣʴʥʳʭ ʬʫʥʢʮʠʡ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʉʈʆ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʘʤʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ; ʥʘʣʠʯʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʘʨʫʰʠʪʝʣʝʡ ʯʝʨʝʟ 

ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʬʦʥʜʳ ʉʈʆ; ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʫʜʝʙʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʩʧʦʨʦʚ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʠʥʪʝʨʝʩʦʚ ʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ. ʈʘʟʚʠʪʠʝ ʉʈʆ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʛʜʝ ʛʦʩʫʜʘʨʩʪʚʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʘʤʦʯʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ, ʘ ʜʝʪʘʣʴʥʦʝ ʥʦʨʤʦʪʚʦʨʯʝʩʪʚʦ ʠ ʢʦʥʪʨʦʣʴ ʠʭ ʠʩʧʦʣʥʝʥʠʷ ʜʝʣʝʛʠʨʫʶʪʩʷ 

ʦʪʨʘʩʣʝʚʳʤ ʵʢʩʧʝʨʪʘʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʦʩʷʪ ʤʥʦʛʦʛʨʘʥʥʳʡ ʠ 

ʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ. ʀʭ ʢʦʨʥʠ ʣʝʞʘʪ ʥʝ ʪʦʣʴʢʦ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʥʦ ʠ ʚ ʦʙʣʘʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ.  ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʫʣʫʯʰʝʥʠʷ ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʦʪ ʨʝʘʛʠʨʦʚʘʥʠʷ ʢ ʧʨʝʚʝʥʪʠʚʥʦʡ ʤʦʜʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʤʘʩʩʦʚʦʝ ʚʥʝʜʨʝʥʠʝ ʠ 

ʠʥʪʝʛʨʘʮʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ (AI, IoT, VR), ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʚʘʨʠʠ. ʇʘʨʘʣʣʝʣʴʥʦ ʪʨʝʙʫʝʪʩʷ ʛʣʫʙʦʢʘʷ ʨʘʙʦʪʘ ʥʘʜ ʯʝʣʦʚʝʯʝʩʢʠʤ 

ʬʘʢʪʦʨʦʤ: ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʫʯʝʥʠʝ, ʚʦʩʧʠʪʘʥʠʝ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʩʠʣʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ.  

ʊʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʤʦʜʝʨʥʠʟʘʮʠʶ ʬʦʥʜʦʚ, ʮʠʬʨʦʚʫʶ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʨʝʛʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ, 

ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʩʥʠʞʝʥʠʝ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʘʭ. 
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ʌɻʂʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʠʥʩʪʠʪʫʪ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠè 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʘ 

ʨʝʮʝʧʪʫʨʘ ʙʳʩʪʨʦʪʚʝʨʜʝʶʱʝʛʦ ʮʝʤʝʥʪʥʦ-h ʣʘʢʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʢʘʢ ʦʜʠʥ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ 
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ʧʦʣʫʯʝʥʠʷ ʙʳʩʪʨʦʪʚʝʨʜʝʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʰʘʭʪʥʳʭ ʚʟʨʳʚʦʫʩʪʦʡʯʠʚʳʭ 

ʧʝʨʝʤʳʯʝʢ ʘʜʜʠʪʠʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸɼɼʀʊʀɺʅʓɽ ʊɽʍʅʆʃʆɻʀʀ; ɼʀɸʄɽʊʈ ʈɸʉʇʃʓɺɸ; 

ʄɽʍɸʅʀʏɽʉʂɸʗ ʇʈʆʏʅʆʉʊʔ; ʄʆɼʀʌʀʎʀʈʋʖʑʀɽ ɼʆɹɸɺʂʀ; ʇʆɼɺʀɾʅʆʉʊʔ 

ʈɸʉʊɺʆʈɸ; ʉʈʆʂʀ ʉʍɺɸʊʓɺɸʅʀʗ ʈɸʉʊɺʆʈɸ; ʎɽʄɽʅʊʅʆ-ʐʃɸʂʆɺɸʗ ʉʄɽʉʔ 

 

Based on the results of experimental studies, a recipe for a fast-hardening cement-slag 

composition has been developed, the physical and mechanical properties of which allow it to be 

considered as one of the effective options for obtaining a fast-hardening material for the 

construction of mine explosion-resistant barriers using additive technologies. 
Keywords: ADDITIVE TECHNOLOGIES; SPREADING DIAMETER; MECHANICAL STRENGTH; 

MODIFYING ADDITIVES; MOBILITY OF THE SOLUTION; SETTING TIME OF THE SOLUTION; CEMENT-

SLAG MIXTURE 
 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʚʝʜʝʥʠʷ ʠ ʢʘʯʝʩʪʚʦ ʧʝʨʝʤʳʯʢʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʩʣʦʡʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʝʨʝʤʳʯʢʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʟʨʳʚʥʦʡ ʚʦʣʥʳ. ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ (ʨʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1 ð ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʦʟʚʝʜʝʥʠʝ ʧʝʨʝʤʳʯʢʠ ʘʜʜʠʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

 

ʉʚʝʜʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʩʪʘʚʦʚ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʰʘʭʪʥʳʭ ʧʝʨʝʤʳʯʝʢ ʘʜʜʠʪʠʚʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʰʘʭʪʥʳʭ 

ʧʝʨʝʤʳʯʝʢ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʟʨʘʙʦʪʢʘ ʙʳʩʪʨʦʪʚʝʨʜʝʶʱʝʛʦ ʩʦʩʪʘʚʘ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʰʘʭʪʥʳʭ 

ʚʟʨʳʚʦʫʩʪʦʡʯʠʚʳʭ ʧʝʨʝʤʳʯʝʢ ʘʜʜʠʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʢʪʫʘʣʴʥʫʶ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʦʮʝʥʢʫ ʥʦʨʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ, 

ʧʦʜʚʠʞʥʦʩʪʠ, ʩʨʦʢʦʚ ʩʭʚʘʪʳʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ ʠ ʩʞʘʪʠʝ 

ʦʪʚʝʨʞʜʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. ʆʮʝʥʦʯʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʧʘʨʘʤʝʪʨʦʚ 

ʙʳʩʪʨʦʪʚʝʨʜʝʶʱʝʛʦ ʩʦʩʪʘʚʘ ʧʨʠʥʷʪʳ:  

ï ʜʠʘʤʝʪʨ ʨʘʩʧʣʳʚʘ ʨʘʩʪʚʦʨʘ, dʨʘʩʧʣ, ʤʤ; 

ï ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʩʭʚʘʪʳʚʘʥʠʷ ʨʘʩʪʚʦʨʘ, ʯ-ʤʠʥ;  

ï ʚʨʝʤʷ ʪʚʝʨʜʝʥʠʷ ʨʘʩʪʚʦʨʘ, Űʪʚ, ʯ-ʤʠʥ; 

ï ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʨʠ ʠʟʛʠʙʝ ůʠʟʛ, ʄʇʘ, ʠ ʩʞʘʪʠʠ ůʩʞ, ʄʇʘ.                           
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ɺʣʠʷʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʚ ʜʠʘʧʘʟʦʥʝ 0,5ï2 ʤʘʩʩ. % ʦʪ ʤʘʩʩʳ ʮʝʤʝʥʪʘ ʚ 

ʮʝʤʝʥʪʥʦ-h ʣʘʢʦʚʦʡ ʩʤʝʩʠ ʩ ʫʩʢʦʨʠʪʝʣʝʤ ʪʚʝʨʜʝʥʠʷ ʥʘ ʧʦʜʚʠʞʥʦʩʪʴ ʠ ʩʨʦʢʠ ʩʭʚʘʪʳʚʘʥʠʷ 

ʨʘʩʪʚʦʨʘ ʠʩʩʣʝʜʦʚʘʣʠ ʧʨʠ ʚʦʜʦʮʝʤʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ (ɺʎ) ï 0,36, 0,37 ʠ 0,43. ʇʨʠ ɺʎ 0,43 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʚ ʩʤʝʩʠ ʦʪ 0,5 ʤʘʩʩ. % ʜʦ 1,5 ʤʘʩʩ. % ʧʨʠʚʝʣʦ ʢ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʨʦʩʪʫ ʟʥʘʯʝʥʠʡ dʨʘʩʧʣ ʠ Űʪʚ. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ 2 ʤʘʩʩ. % ʠ ɺʎ 0,43 ʩʯʠʪʘʣʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤʠ. ɼʣʷ ɺʎ 0,37 ʟʥʘʯʝʥʠʷ 

dʨʘʩʧʣ ʨʘʩʪʚʦʨʦʚ, ʩʦʜʝʨʞʘʱʠʭ 1 ʤʘʩʩ. % ʠ 1,5 ʤʘʩʩ. % ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʫʤʝʥʴʰʠʣʠʩʴ 

ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ dʨʘʩʧʣ ʧʨʠ ɺʎ 0,43. ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʜʦ 2 ʤʘʩʩ. % ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ ʩʨʦʢʠ ʩʭʚʘʪʳʚʘʥʠʷ ʨʘʩʪʚʦʨʘ ï ʟʥʘʯʝʥʠʷ Űʪʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ, ʘ dʨʘʩʧʣ ï ʫʚʝʣʠʯʠʣʠʩʴ ʜʦ 75,5 ʤʤ. ɼʣʷ ɺʎ 0,36 ʧʦʣʫʯʝʥʳ 

ʟʥʘʯʝʥʠʷ dʨʘʩʧʣ ʨʘʩʪʚʦʨʘ ʚ ʠʥʪʝʨʚʘʣʝ 70ï71 ʤʤ, ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʧʨʠʥʷʪʳʤ ʚ 

ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʥʦʨʤʘʣʴʥʦʡ ʛʫʩʪʦʪʝ ʨʘʩʪʚʦʨʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ 1,5 ʤʘʩʩ. % ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʚ ʮʝʤʝʥʪʥʦ-h ʣʘʢʦʚʫʶ ʩʤʝʩʴ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ɺʎ ʩ 0,43 ʜʦ 0,37 ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ dʨʘʩʧʣ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, Űʪʚ ʨʘʩʪʚʦʨʥʦʡ ʩʤʝʩʠ ʦʩʪʘʚʘʣʦʩʴ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʤ, ʯʪʦ ʜʣʷ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʩʣʦʡʥʦʛʦ ʚʦʟʚʝʜʝʥʠʷ ʧʝʨʝʤʳʯʢʠ ʥʝ ʧʨʠʝʤʣʝʤʦ.  

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ Űʪʚ ʨʘʩʪʚʦʨʥʦʡ ʩʤʝʩʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʦʜʠʬʠʮʠʨʫʶʱʫ ʁʜʦʙʘʚʢʫ ï ʤʝʪʘʢʘʦʣʠʥ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʶʪ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩ ʛʠʜʨʘʪʘʮʠʠ ʮʝʤʝʥʪʥʦʛʦ ʚʷʞʫʱʝʛʦ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʪʚʝʨʜʝʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ [1, 2].  

ʇʨʠ ʟʘʤʝʱʝʥʠʠ ʯʘʩʪʠ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʥʘ ʤʝʪʘʢʘʦʣʠʥ ʩʦʜʝʨʞʘʥʠʝ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ 

ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʩʪʘʚʘʭ ʩʦʩʪʘʚʠʣʦ 1,5 ʤʘʩʩ. % ʦʪ ʤʘʩʩʳ ʚʷʞʫʱʝʛʦ. ɿʘʤʝʱʝʥʠʝ ʯʘʩʪʠ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʤʝʪʘʢʘʦʣʠʥʦʤ ʥʘ 5 % ʠ 10 % ʫʩʢʦʨʠʣʦ ʧʨʦʮʝʩʩ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ 

ʩʭʚʘʪʳʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʧʨʦʯʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʦʩʪʘʚʦʤ ʙʝʟ ʤʝʪʘʢʘʦʣʠʥʘ.  

ʋʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʟʘʤʝʱʝʥʠʷ ʮʝʤʝʥʪʘ ʤʝʪʘʢʘʦʣʠʥʦʤ ʜʦ 15 ʤʘʩʩ. % ʚʳʟʚʘʣʦ 

ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʘ ʧʦʚʳʰʝʥʠʷ ʨʘʥʥʝʡ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʩʦ ʚʨʝʤʝʥʝʤ ʪʚʝʨʜʝʥʠʷ ʦʪ 4 ʯ ʜʦ 

24 ʯ.  ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ.  

 

ʊʘʙʣʠʮʘ ï ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 

ʅʦʤʝʨ ʩʦʩʪʘʚʘ 

ʙʝʟ 

ʤʝʪʘʢʘʦʣʠʥʘ 
1 2 3 

ʉʪʝʧʝʥʴ ʟʘʤʝʱʝʥʠʷ ʮʝʤʝʥʪʘ 

ʤʝʪʘʢʘʦʣʠʥʦʤ (ʦʪ ʤʘʩʩʳ ʮʝʤʝʥʪʘ), 

ʤʘʩʩ. % 

0 5 10 15 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ 

ʩʞʘʪʠʠ / ʠʟʛʠʙʝ, ʄʇʘ, 

ʯʝʨʝʟ ʚʨʝʤʷ ʪʚʝʨʜʝʥʠʷ 

4 ʯ 1,4 / 0,6 1,7 / 0,7 1,6 / 0,7 0,4 / - 

5 ʯ 3,6 / 1,6 3,8 / 1,7 3,6 / 1,6 1,7 / 0,6 

6 ʯ 5,8 / 1,9 6,7 / 2,3 6,6 / 2,4 3,0 / 1,1 

24 ʯ 24,8 / 4,2 
25,2 

/4,3 
21,2 / 4,1 20,0 / 3,6 

ʉʨʦʢʠ ʩʭʚʘʪʳʚʘʥʠʷ, ʯ-

ʤʠʥ 

ʥʘʯʘʣʦ 1-48 1-34 1-25 1-14 

ʢʦʥʝʮ 3-29 2-31 2-00 1-54 

ɺʦʜʦʚʷʞʫʱʝʝ ʦʪʥʦʰʝʥʠʝ 0,36 0,37 0,38 0,40 

 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ ʩʞʘʪʠʠ ʤʘʪʝʨʠʘʣʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʤʝʱʝʥʠʷ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʤʝʪʘʢʘʦʣʠʥʦʤ (ʩʦʩʪʘʚ 3) ʧʨʠʤʝʨʥʦ ʚ 2ï3,5 ʨʘʟʘ ʥʠʞʝ ʧʨʦʯʥʦʩʪʠ 

ʦʙʨʘʟʮʦʚ ʙʝʟ ʤʝʪʘʢʘʦʣʠʥʘ ʧʦʩʣʝ 4 ʯ, 5 ʯ ʠ 6 ʯ ʪʚʝʨʜʝʥʠʷ. ʇʨʝʜʝʣʳ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʠʟʛʠʙʝ 
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ʠ ʩʞʘʪʠʠ ʜʣʷ ʩʦʩʪʘʚʦʚ 1 ʠ 2 ʯʝʨʝʟ 4 ʯ ʪʚʝʨʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳ ʠ ʥʝʤʥʦʛʦ ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ ʩʦʩʪʘʚʘ ʙʝʟ ʜʦʙʘʚʢʠ ʤʝʪʘʢʘʦʣʠʥʘ.  

ʅʘʠʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʩʭʚʘʪʳʚʘʥʠʷ ʠ ʥʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʜʣʷ ʩʦʩʪʘʚʘ 3. ʊʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʩʪʘʚ 3 ʜʣʷ 

ʧʦʩʣʦʡʥʦʡ ʫʢʣʘʜʢʠ ʚʟʨʳʚʦʫʩʪʦʡʯʠʚʦʡ ʧʝʨʝʤʳʯʢʠ ʚ ʰʘʭʪʘʭ. ʆʧʪʠʤʘʣʴʥʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ, 

ʩʨʦʢʘʤʠ ʩʭʚʘʪʳʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʯʥʦʩʪʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ ʪʚʝʨʜʝʥʠʷ 

ʦʙʣʘʜʘʝʪ ʩʦʩʪʘʚ 2. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ 

ʪʚʝʨʜʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ ʨʘʥʥʝʡ ʧʨʦʯʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʧʨʠ ʟʘʤʝʱʝʥʠʠ ʚ 

ʮʝʤʝʥʪʥʦ-h ʣʘʢʦʚʦʡ ʩʤʝʩʠ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʤʝʪʘʢʘʦʣʠʥʦʤ ʥʘ 10 %; ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ 

ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʠ ʤʝʪʘʢʘʦʣʠʥʘ ʚ ʮʝʤʝʥʪʥʦ-h ʣʘʢʦʚʦʡ ʩʤʝʩʠ; ʩʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ 

ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʠ ʤʝʪʘʢʘʦʣʠʥʘ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʪʚʝʨʜʝʥʠʷ ʨʘʩʪʚʦʨʘ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ, 

ʢʘʢ ʚ ʧʣʘʩʪʠʯʥʦʩʪʠ (ʪʝʢʫʯʝʩʪʠ), ʪʘʢ ʠ ʚ ʚʳʩʦʢʦʡ ʨʘʥʥʝʡ ʧʨʦʯʥʦʩʪʠ, ʯʪʦ ʚʘʞʥʦ ʧʨʠ 

ʚʦʟʚʝʜʝʥʠʠ ʰʘʭʪʥʳʭ ʚʟʨʳʚʦʫʩʪʦʡʯʠʚʳʭ ʧʝʨʝʤʳʯʝʢ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʢʘʢ ʦʜʠʥ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʣʫʯʝʥʠʷ 

ʙʳʩʪʨʦʪʚʝʨʜʝʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʰʘʭʪʥʳʭ ʚʟʨʳʚʦʫʩʪʦʡʯʠʚʳʭ ʧʝʨʝʤʳʯʝʢ, 

ʢʦʛʜʘ ʨʘʥʥʠʡ ʥʘʙʦʨ ʧʨʦʯʥʦʩʪʠ ʠ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʩʭʚʘʪʳʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʘʜʜʠʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʳ 

ʦʙʫʯʝʥʠʷ ʜʣʷ ʩʣʝʩʘʨʝʡ-ʨʝʤʦʥʪʥʠʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʦʚ ʛʝʡʤʠʬʠʢʘʮʠʠ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʢʦʥʪʝʥʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆɹʋʏɽʅʀɽ ʇʆ ʆʍʈɸʅɽ ʊʈʋɼɸ, ʆʍʈɸʅɸ ʊʈʋɼɸ, 

ʍʀʄʀʏɽʉʂɸʗ ʇʈʆʄʓʐʃɽʅʅʆʉʊʔ. 
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The article discusses the organization of occupational safety training. It analyzes the 

current training system at a chemical industry enterprise. The article develops proposals for 

improving the training program for repair mechanics using modern digital technologies, 

gamification methods, and content visualization and personalization.  

Keywords: OCCUPATIONAL SAFETY TRAINING, OCCUPATIONAL SAFETY, 

CHEMICAL INDUSTRY. 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚʳʩʪʫʧʘʝʪ ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. ɺ ʫʩʣʦʚʠʷʭ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʫʩʠʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚʦʟʨʘʩʪʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʪʨʫʜʘ 

ʢʦʥʢʨʝʪʥʳʭ ʢʘʪʝʛʦʨʠʡ ʨʘʙʦʪʥʠʢʦʚ, ʯʪʦ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʚʦʧʨʦʩʳ ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʦʙʫʯʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʚ ʈʌ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʦʡ. ʂʣʶʯʝʚʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʌ 

(ʩʪ. 214, 219) ʠ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 24.12.2021 ˉ 2464 çʆ ʧʦʨʷʜʢʝ 

ʦʙʫʯʝʥʠʷ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʠ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘè [1,2]. ʇʦʩʣʝʜʥʠʡ 

ʜʦʢʫʤʝʥʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʠʜʳ ʦʙʫʯʝʥʠʷ (ʠʥʩʪʨʫʢʪʘʞʠ, ʦʙʫʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʆʊ, 

ʧʝʨʚʦʡ ʧʦʤʦʱʠ, ʧʨʠʤʝʥʝʥʠʶ ʉʀɿ, ʩʪʘʞʠʨʦʚʢʘ), ʠʭ ʧʝʨʠʦʜʠʯʥʦʩʪʴ, ʧʦʨʷʜʦʢ ʧʨʦʚʝʨʢʠ 

ʟʥʘʥʠʡ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʦʙʫʯʝʥʠʝ  

ʉʦʚʨʝʤʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʦʜʭʦʜʦʚ ʢ ʦʙʫʯʝʥʠʶ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʚʠʪʠʝʤ 

ʪʝʭʥʦʣʦʛʠʡ, ʠʟʤʝʥʝʥʠʝʤ ʭʘʨʘʢʪʝʨʘ ʪʨʫʜʘ ʠ ʧʦʢʦʣʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ. ɸʢʮʝʥʪ ʩʤʝʱʘʝʪʩʷ ʦʪ 

ʧʘʩʩʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʢ ʘʢʪʠʚʥʳʤ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʬʦʨʤʘʤ: ʧʨʦʙʣʝʤʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʦʙʫʯʝʥʠʶ, ʢʝʡʩ-ʩʪʘʜʠ, ʨʦʣʝʚʳʤ ʠʛʨʘʤ. ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ 

ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ: ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ (e-learning), ʚʠʨʪʫʘʣʴʥʘʷ ʠ ʜʦʧʦʣʥʝʥʥʘʷ 

ʨʝʘʣʴʥʦʩʪʴ (VR/AR), ʛʝʡʤʠʬʠʢʘʮʠʷ, ʤʠʢʨʦʦʙʫʯʝʥʠʝ (microlearning) ʠ ʤʦʙʠʣʴʥʳʝ 

ʧʣʘʪʬʦʨʤʳ (m-learning) [3-5]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʝʛʦ 

ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʨʠʩʢʘʤʠ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ 

ʢʦʥʪʝʥʪʘ ʠ ʫʩʠʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʢʨʫʧʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʙʳʪʦʚʦʡ ʭʠʤʠʠ ʩ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʩʠʩʪʝʤʦʡ ʦʙʫʯʝʥʠʷ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʘʪʬʦʨʤʝ 

iSpring, ʦʭʚʘʪʳʚʘʶʱʘʷ ʚʚʦʜʥʳʝ, ʧʝʨʚʠʯʥʳʝ, ʧʦʚʪʦʨʥʳʝ ʠ ʚʥʝʧʣʘʥʦʚʳʝ ʠʥʩʪʨʫʢʪʘʞʠ ʧʨʠ 

ʘʥʘʣʠʟʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʙʣʘʩʪʠ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʷʚʣʷʝʪʩʷ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʢʦʥʪʝʥʪʘ, ʩʣʘʙʘʷ 

ʧʨʠʚʷʟʢʘ ʢ ʩʧʝʮʠʬʠʢʝ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ, 

ʦʩʦʙʝʥʥʦ ʨʝʤʦʥʪʥʦʛʦ. 

ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ ʩʣʝʩʘʨʝʡ-ʨʝʤʦʥʪʥʠʢʦʚ ʧʦʢʘʟʘʣ ʝʝ 

ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʘʜʘʧʪʘʮʠʶ ʢ ʨʝʘʣʴʥʳʤ ʦʧʘʩʥʦʩʪʷʤ ʨʘʙʦʯʝʡ ʩʨʝʜʳ. ʆʩʥʦʚʥʳʝ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʜʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ ʚʢʣʶʯʘʶʪ: ʤʦʥʦʪʦʥʥʦʩʪʴ ʪʨʫʜʘ, 

ʨʘʙʦʪʫ ʚʙʣʠʟʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʝʤʢʦʩʪʝʡ ʩ ʞʠʜʢʦʩʪʷʤʠ, ʚʦʟʜʝʡʩʪʚʠʝ ʚʨʝʜʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʬʦʩʬʘʪʳ, ʵʥʟʠʤʳ) ʠ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʰʫʤʘ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʪʢʨʳʪʳʭ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ ʜʣʷ ʪʘʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, 

ʩʬʦʢʫʩʠʨʦʚʘʥʥʳʝ ʥʘ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

1. ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ VR/AR ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʤʫʣʷʮʠʡ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʠʤʝʥʷʪʴ 
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ʤʠʢʨʦʦʙʫʯʝʥʠʝ ʜʣʷ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ ʢʦʤʧʘʢʪʥʳʤʠ ʙʣʦʢʘʤʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʪʨʝʥʠʨʦʚʦʢ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. 

2. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʫʨʩʦʚ ʥʘ ʧʣʘʪʬʦʨʤʝ 

iSpring. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʪʴ ʧʨʦʬʠʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʤʦʜʫʣʠ ʜʣʷ ʩʣʝʩʘʨʝʡ-

ʨʝʤʦʥʪʥʠʢʦʚ, ʚʢʣʶʯʘʶʱʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʩʭʝʤʳ ʮʝʭʘ ʩ ʟʦʥʘʤʠ ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, 

ʚʠʜʝʦʠʥʩʪʨʫʢʮʠʠ ʧʦ ʙʝʟʦʧʘʩʥʳʤ ʤʝʪʦʜʘʤ ʨʘʙʦʪʳ, 3D-ʤʦʜʝʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʮʝʥʘʨʠʠ 

ʜʝʡʩʪʚʠʡ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ.  

3. ʉʦʟʜʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʘʛʣʷʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʥʘʧʦʤʠʥʘʥʠʷ 

ʦʙ ʦʧʘʩʥʦʩʪʷʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʨʘʟʤʝʩʪʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʘʙʦʯʠʭ 

ʤʝʩʪʘʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʘʤʷʪʢʠ, ʠʥʬʦʛʨʘʬʠʢʫ ʧʦ ʦʧʘʩʥʳʤ ʟʦʥʘʤ ʠ ʚʨʝʜʥʳʤ 

ʬʘʢʪʦʨʘʤ, ʩʭʝʤʳ ʵʚʘʢʫʘʮʠʠ. ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʠʟʫʘʣʴʥʳʤʠ, ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʪʝʢʩʪʦʤ, ʮʚʝʪʦʚʦʡ ʢʦʜʠʨʦʚʢʦʡ ʠ ʫʩʪʦʡʯʠʚʳ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʘʣʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʦʙʫʯʝʥʠʷ ʜʣʷ ʩʣʝʩʘʨʝʡ-ʨʝʤʦʥʪʥʠʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʪʘʙʣʠʮʝ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ 

ʠʥʪʝʛʨʘʮʠʶ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʠ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʠʤʝʶʱʠʝʩʷ ʪʝʤʘʪʠʯʝʩʢʠʝ ʙʣʦʢʠ. 

 

ʊʘʙʣʠʮʘ ï ʇʨʠʤʝʨʥʘʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʙʫʯʝʥʠʷ ʜʣʷ ʩʣʝʩʘʨʷ-

ʨʝʤʦʥʪʥʠʢʘ 

ˉ ʧ/ʧ ʊʝʤʘ ɺʨʝʤʷ, ʯʘʩ 

1. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʧʘʩʥʦʩʪʝʡ. ʆʮʝʥʢʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ. ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʩʭʝʤʘ ʮʝʭʘ ʠ 

ʧʘʤʷʪʢʘ ʧʦ ʟʦʥʘʤ ʦʧʘʩʥʦʩʪʠ. 

4,0 

2. 
ɹʝʟʦʧʘʩʥʳʝ ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ ʨʘʙʦʪ. ʉʠʪʫʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ 

ʠ ʩʦʟʜʘʥʠʝ ʠʥʬʦʛʨʘʬʠʢʠ. 
6,0 

3. 
ʄʝʨʳ ʟʘʱʠʪʳ ʠ ʉʀɿ. ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʪʨʝʥʠʥʛ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʉʀɿ ʠ ʧʘʤʷʪʢʘ ʧʦ ʧʦʜʙʦʨʫ. 
6,0 

4. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ. ʇʨʘʢʪʠʯʝʩʢʠʝ 

ʟʘʥʷʪʠʷ. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʩʮʝʥʘʨʠʠ çɸ ʯʪʦ, ʝʩʣʠé?è ʠ 

ʧʘʤʷʪʢʠ. 

8,0 

5. ʇʨʦʚʝʨʢʘ ʟʥʘʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʆʊ. 1,0 

ʀʪʦʛʦ:  25,0 

 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨ, ʙʝʟʫʩʣʦʚʥʦ, ʧʦʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʙʫʜʫʪ ʩʚʷʟʘʥʳ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʢʦʥʪʝʥʪʘ, ʩʦʟʜʘʥʠʝʤ ʠʥʬʦʛʨʘʬʠʢʠ ʠ ʧʘʤʷʪʦʢ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳʤ ʦʙʫʯʝʥʠʝʤ 

ʚʥʫʪʨʝʥʥʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʙʦʪʝ ʩ ʥʦʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. ʆʜʥʘʢʦ ʚʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, 

ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʤʦʞʝʪ ʥʦʩʠʪʴ ʧʦʵʪʘʧʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʘʯʠʥʘʷ ʩ ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ ʜʣʷ 

ʦʜʥʦʛʦ ʮʝʭʘ ʠʣʠ ʧʨʦʬʝʩʩʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʬʠʥʘʥʩʦʚʫʶ ʥʘʛʨʫʟʢʫ ʠ ʦʮʝʥʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʦʵʪʘʧʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʠʯʴ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʦ ʠ ʩʦʟʜʘʪʴ ʧʨʦʘʢʪʠʚʥʫʶ ʩʨʝʜʫ, ʛʜʝ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠ 

ʦʩʥʦʚʦʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʈʦʩʩʠʠ ʜʦ 2040ï2050 

ʛʦʜʦʚ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʜʨʘʡʚʝʨʳ ʨʦʩʪʘ: ʟʘʤʝʱʝʥʠʝ ʚʳʙʳʚʘʶʱʠʭ 

ʤʦʱʥʦʩʪʝʡ, ʚʚʦʜ ʵʥʝʨʛʦʙʣʦʢʦʚ ʧʦʢʦʣʝʥʠʷ III+ ʠ IV, ʨʘʟʚʠʪʠʝ ʙʳʩʪʨʦʨʝʘʢʪʦʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʟʘʤʢʥʫʪʦʛʦ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʥʦʛʦ ʮʠʢʣʘ, ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʊʆʄʅɸʗ ʕʅɽʈɻɽʊʀʂɸ, ɺɺʕʈ 1200/ʊʆʀ, ʎʀʌʈʆɺʆʁ 

ɼɺʆʁʅʀʂ, ʈɽɸʂʊʆʈʓ IV ʇʆʂʆʃɽʅʀʗ. 

 

This article examines the strategic, technological, and economic prospects for the 

development of nuclear energy in Russia until 2040-2050. Based on the analysis, key growth 

drivers have been identified: replacement of retired capacities, commissioning of Generation 

III+ and IV power units, development of fast reactor technologies and a closed nuclear fuel 

cycle, and the introduction of digital twins.  

Keywords: NUCLEAR POWER ENGINEERING, VVER-1200/TOI, FAST REACTORS, 

FUEL CYCLE, DIGITAL TWIN, FOURTH-GENERATION REACTORS. 

 

ɸʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚ ʈʦʩʩʠʠ 

ʩʪʘʙʠʣʴʥʫʶ ʜʦʣʶ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʡ ʛʝʥʝʨʘʮʠʠ (ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 19ï21% ʚʳʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ), ʧʦʜʜʝʨʞʠʚʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ. ʉʦʚʨʝʤʝʥʥʘʷ ʧʦʚʝʩʪʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʰʝʥʠʝʤ 

ʟʘʜʘʯ: ʧʨʦʜʣʝʥʠʝ ʨʝʩʫʨʩʘ ʜʝʡʩʪʚʫʶʱʠʭ ʙʣʦʢʦʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʵʥʝʨʛʦʙʣʦʢʦʚ ʧʦʢʦʣʝʥʠʷ 

III+ ʠ IV ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʵʢʩʧʦʨʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 
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ʥʦʚʳʭ ʨʳʥʦʯʥʳʭ ʥʠʰ (ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ, ʚʦʜʦʨʦʜ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ). ʎʝʣʴ ʩʪʘʪʴʠ 

ð ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʬʘʢʪʦʨʳ ʠ ʪʨʘʝʢʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʩ ʫʯʸʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʘʩʧʝʢʪʦʚ. 

ʈʘʙʦʪʘ ʥʦʩʠʪ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʦʧʠʨʘʝʪʩʷ ʥʘ: 

Å ʦʪʢʨʳʪʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʥʘʧʨʠʤʝʨ, 

IAEA PRIS) ʠ ʦʪʯʸʪʳ ʦʪʨʘʩʣʝʚʳʭ ʢʦʤʧʘʥʠʡ; 

Å ʧʦʣʦʞʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʈʌ (ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʪʨʘʪʝʛʠʷ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʮʝʣʠ); 

Å ʦʙʟʦʨ ʥʘʫʯʥʦ ʪʝʭʥʠʯʝʩʢʠʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʙʳʩʪʨʳʤ ʨʝʘʢʪʦʨʘʤ, ʤʘʪʝʨʠʘʣʘʤ ʠ 

ʪʦʧʣʠʚʫ, ʤʘʣʳʤ ʤʦʜʫʣʴʥʳʤ ʨʝʘʢʪʦʨʘʤ (SMR), ʮʠʬʨʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ; 

Å ʩʮʝʥʘʨʥʳʡ ʘʥʘʣʠʟ ʩ ʪʨʝʤʷ ʪʨʘʝʢʪʦʨʠʷʤʠ: ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ (ʟʘʤʝʱʝʥʠʝ), ʙʘʟʦʚʦʡ 

(ʟʘʤʝʱʝʥʠʝ + ʫʤʝʨʝʥʥʳʡ ʨʦʩʪ), ʫʩʢʦʨʝʥʥʦʡ (ʘʢʪʠʚʥʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʡ 

ʛʝʥʝʨʘʮʠʠ). 

I. ʊʝʢʫʱʘʷ ʙʘʟʘ ʠ ʧʨʦʝʢʪʳ ʚʚʦʜʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚʦʜʦ ʚʦʜʷʥʳʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʘʢʪʦʨʘʤʠ (ɺɺʕʈ) ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ (II). ʊʠʧʦʚʳʝ 

ʩʝʨʠʠ: 

Å ɺɺʕʈ-440/213 (ʠ ʙʦʣʝʝ ʨʘʥʥʠʝ /230); ɺɺʕʈ-1000/320 

ɻʣʘʚʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʯʝʨʪʳ 

Å ʆʜʥʦʢʦʥʪʫʨʥʦʝ ʷʜʨʦ ʩ ʰʝʩʪʠʛʨʘʥʥʦʡ ʨʝʰʸʪʢʦʡ ʪʚʵʣʦʚ; ʜʚʫʭʢʦʥʪʫʨʥʘʷ (ʫ ɺɺʕʈ-

440 ï ʰʝʩʪʠ-, ʫ ɺɺʕʈ-1000 ï ʯʝʪʳʨʸʭʧʝʪʣʝʚʘʷ) ʩʭʝʤʘ ʮʠʨʢʫʣʷʮʠʠ. 

Å ʂʦʨʧʫʩ ʨʝʘʢʪʦʨʘ ʠʟ ʮʝʣʴʥʦʢʦʚʘʥʳʭ ʢʦʣʝʮ (ʣʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ 15ʍ2ʄʌɸ). 

Å ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ: 

ï ɺɺʕʈ-440: 1375 ʄɺʪ(ʪ), å440 ʄɺʪ(ʵ) ʥʘ ʚʘʣʫ ʛʝʥʝʨʘʪʦʨʘ. 

ï ɺɺʕʈ-1000/320: 3000 ʄɺʪ(ʪ), 1000ï1060 ʄɺʪ(ʵ). 

Å ʊʚʵʣʳ: UO , ʦʙʦʛʘʱʝʥʠʝ ʜʦ 3,6ï4,4 % ʧʦ Įį U; ʨʘʩʯʸʪʥʦʝ ʚʳʛʦʨʘʥʠʝ 45ï48 

ɻɺʪĿʩʫʪ/ʪ. 

Å ʉʨʦʢ ʧʨʦʝʢʪʥʦʡ ʩʣʫʞʙʳ ï 30 ʣʝʪ (ʙʝʟʦʪʣʘʛʘʪʝʣʴʥʦ ʧʨʦʜʣʝʚʘʝʪʩʷ ʜʦ 50ï60 ʧʨʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ). 

ʉʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

Å ɸʢʪʠʚʥʳʝ: 3 ʢʘʥʘʣʘ ʩʠʩʪʝʤʳ ʘʚʘʨʠʡʥʦʛʦ ʟʘʤʘʨʘʞʠʚʘʥʠʷ (ʉɸʆɿ-I, II), ʩʠʩʪʝʤʘ 

ʥʘʜʧʦʨʦʚ, ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʳ. 

Å ʇʘʩʩʠʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʶʪ; ʦʭʣʘʞʜʝʥʠʝ ʦʩʥʦʚʳʚʘʣʦʩʴ ʥʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʥʘʩʦʩʘʭ ʠ ʚʥʝʰʥʝʤ ʵʥʝʨʛʦʧʠʪʘʥʠʠ. 

Å ʃʦʢʘʣʠʟʫʶʱʠʝ ʧʦʩʪʨʦʡʢʠ: ʫ ʙʦʣʴʰʠʥʩʪʚʘ ð ʛʝʨʤʝʪʠʯʥʳʝ çʢʦʨʦʙʯʘʪʳʝè 

ʧʦʤʝʱʝʥʠʷ (ɺɺʕʈ-440) ʠʣʠ ʦʜʥʦʢʦʥʪʫʨʥʳʡ ʛʝʨʤʦʙʣʦʢ-ʢʦʥʪʝʡʥʤʝʥʪ ʥʘ ʧʦʜʦʙʠʠ 

ʇʂ-1000 (ɺɺʕʈ-1000/320). ʇʦʣʥʦʮʝʥʥʘʷ ʜʚʫʭʢʦʥʪʫʨʥʘʷ ʦʙʦʣʦʯʢʘ ʥʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘʩʴ. 

Å ɸʥʘʣʠʟ ʪʷʞʸʣʳʭ ʜʊʇ ʧʨʦʚʦʜʠʣʩʷ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʧʨʦʝʢʪʦʚ 90-ʭ ʛʦʜʦʚ, ʘ ʥʝ ʚʦ 

ʚʨʝʤʷ ʥʝʦʨʜʠʥʘʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʀʥʜʠʢʘʪʠʚʥʳʝ ʩʪʘʥʮʠʠ 

Å ɺɺʕʈ-440: ʂʦʣʴʩʢʘʷ-1-4, ʅʦʚʦʚʦʨʦʥʝʞ-3-4, ɸʨʤʷʥʩʢʘʷ, ɹʦʛʫʥʝʩʘʥʩʢʘʷ 

(ʌʠʥʣʷʥʜʠʷ ʃʦʚʠʠʩʘ-1-2). 

Å ɺɺʕʈ-1000/320: ɹʘʣʘʢʦʚʩʢʘʷ-1-4, ʂʘʣʠʥʠʥʩʢʘʷ-1-2, ʖʞʥʦ-ʋʢʨʘʠʥʩʢʘʷ, 

ʊʝʤʝʣʠʥ (ʏʝʭʠʷ), ʂʫʜʘʥʢʫʣʘʤ-1-2 (ʤʦʜʝʨʥʠʟ. ʨʘʟʥʦʯʪʝʥʠʝ /392). 

ʉʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʘʪʦʤʥʳʝ ʩʪʘʥʮʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʥʘʙʞʘʶʪʩʷ ʫʞʝ 

ʨʝʘʢʪʦʨʘʤʠ ɺɺʕʈ III/III+ ʧʦʢʦʣʝʥʠʷ 

ʊʠʧʦʚʳʝ ʩʝʨʠʠ: 

Å ɺɺʕʈ-1000/428, /392ʄ (ʧʝʨʝʭʦʜʥʳʝ çII+è) 
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Å ɺɺʕʈ-1200/392ʄ (çɸʕʉ-2006») ï ʜʝʡʩʪʚʫʶʱʠʝ ʵʥʝʨʛʦʙʣʦʢʠ ʅʦʚʦʚʦʨʦʥʝʞ-II, 

ʃʝʥʠʥʛʨʘʜ-II, ɹʝʣʦʨʫʩʩʢʘʷ ɸʕʉ. 

Å ɺɺʕʈ-1300/510 (çɺɺʕʈ-ʊʆʀè) ï ʩʝʨʠʡʥʘʷ ʦʩʪʘʥʦʚʦʯʥʘʷ ʧʣʘʪʬʦʨʤʘ ʥʦʚʦʛʦ 

ʵʢʩʧʦʨʪʥʦʛʦ ʩʪʘʥʜʘʨʪʘ (ʂʫʨʩʢʘʷ-II).  

ʂʣʶʯʝʚʳʝ ʨʘʟʣʠʯʠʷ ʦʪ ʧʦʢʦʣʝʥʠʷ II 

ɹʝʟʦʧʘʩʥʦʩʪʴ çʠʥ-ʜʝʧʩè ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʪʷʞʸʣʳʝ ʘʚʘʨʠʠ: 

ï ɼʚʫʭʢʦʥʪʫʨʥʘʷ ʧʨʝʜʦ-ʩʪʨʝʩʩʦʙʝʪʦʥʥʘʷ ʦʙʦʣʦʯʢʘ (ʚʥʫʪʨʝʥʥʷʷ ʛʝʨʤʝʪʠʯʥʘʷ + 

ʚʥʝʰʥʷʷ ʟʘʱʠʪʥʘʷ, ʨʘʩʩʯʠʪʘʥʘ ʥʘ 400 ʢʇʘ, ʧʦʱʝʯʠʥʘ ʩʘʤʦʣʸʪʘ 400 ʪ, ʚʥʝʰʥʠʝ 

ʚʟʨʳʚʳ). 

ï ʋʣʦʚʠʪʝʣʴ ʨʘʩʧʣʘʚʘ (core-catcher) ʧʦʜ ʢʦʨʧʫʩʦʤ ʨʝʘʢʪʦʨʘ. 

ï ʇʘʩʩʠʚʥʳʝ ʩʠʩʪʝʤʳ ʦʪʚʦʜʘ ʪʝʧʣʘ ʦʪ ʧʘʨʦʛʝʥʝʨʘʪʦʨʦʚ (ʇʉɸʊ) ʠ ʦʪ ʙʘʩʩʝʡʥʘ 

ʚʳʜʝʨʞʢʠ, ʨʘʙʦʪʘʶʱʠʝ 72 ʯ ʙʝʟ ʥʘʨʫʞʥʝʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. 

ï ɻʠʜʨʦʘʢʢʫʤʫʣʷʪʦʨʳ II ʦʯʝʨʝʜʠ (ʫʜʚʦʝʥʥʘʷ ʸʤʢʦʩʪʴ) + ʧʘʩʩʠʚʥʳʝ ʅɻʅ 

(ʛʠʜʨʦʸʤʢʦʩʪʠ) ʩ ʧʨʠʚʦʜʦʤ çʧʦ ʧʦʪʝʨʝ ʧʠʪʘʥʠʷè. 

ï ʈʘʟʜʝʣʴʥʦʝ ʪʨʸʭʢʘʥʘʣʴʥʦʝ  ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 6-ʢɺ ʩ ʨʝʟʝʨʚʦʤ ʜʠʟʝʣʝʡ 

ʠ ʛʘʟʦ-ʪʫʨʙʠʥʥʳʭ ʘʛʨʝʛʘʪʦʚ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʨʝʩʫʨʩʥʳʝ ʧʨʠʟʥʘʢʠʠ 

ï ʊʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ 3200ï3300 ʄɺʪ(ʪ). 

ï ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ 1200ï1300 ʄɺʪ(ʵ) (ʂʇɼ ~37 %). 

ï ɺʳʛʦʨʘʥʠʝ ʪʦʧʣʠʚʘ ʜʦ 57ï60 ɻɺʪĿʩʫʪ/ʪ, ʦʙʦʛʘʪʩʪʚʦ ʜʦ 4,95 % Įį U, ʢʘʤʧʘʥʠʷ 18ï24 
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ʄɽʈʓ ʇʆ ʋʃʋʏʐɽʅʀʖ ʉʆʉʊʆʗʅʀʗ ʇʈʆʄʓʐʃɽʅʅʆʁ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ʇʈɽɼʇʈʀʗʊʀʁ ʅɽʌʊʗʅʆʁ ʆʊʈɸʉʃʀ 

 

ʉ.ɺ. ʐʝʚʯʝʥʢʦ, ʄ.ɼ. ʄʦʣʯʘʥʦʚʘ, ʜʦʮʝʥʪ, ʅ.ʉ. ʇʦʜʛʦʨʦʜʝʮʢʠʡ 

ɼʆʅʅɸʉɸ ï ʬʠʣʠʘʣ ʅʀʋ ʄɻʉʋ 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʤʝʨʳ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʂʘʥʘʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʈʆʄʓʐʃɽʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʅɽʌʊɽɻɸɿʆɺɸʗ 

ʆʊʈɸʉʃʔ, ʈɽɻʋʃʀʈʆɺɸʅʀɽ, ʂʆʅʊʈʆʃʔ, ʅɸʈʋʐɽʅʀʗ, ɸɺɸʈʀʁʅʆʉʊʔ, ʈʀʉʂ. 

 

This paper examines the problems of industrial safety in the oil and gas industry, 

analyzes modern models of interaction between regulatory authorities and enterprises, and 

suggests measures to improve control effectiveness based on the Canadian experience. 

Keywords: INDUSTRIAL SAFETY, OIL AND GAS INDUSTRY, REGULATION, 

CONTROL, VIOLATIONS, ACCIDENTS, RISK. 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʝʘʣʠʟʫʝʤʳʭ 

ʥʝʬʪʝʛʘʟʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʨʝʛʫʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ, ʟʘʚʠʩʠʪ ʦʪ 

ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʱʘʷ ʩʠʪʫʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʨʝʛʫʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ ʠ 

ʧʦʜʢʦʥʪʨʦʣʴʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʦʜʝʣʝʡ ʪʘʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ 

ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ "ʚʠʥʘ-ʥʘʢʘʟʘʥʠʝ". ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʣʘʥʦʚʳʭ ʧʨʦʚʝʨʦʢ 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʦʨʛʘʥ ʧʨʦʚʦʜʠʪ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʥʘʨʫʰʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʠ ʥʘʨʫʰʝʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʨʫʢʦʚʦʜʩʪʚʫ ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ. a 

ʚʠʥʦʚʥʳʝ ʣʠʮʘ ʧʨʠʚʣʝʢʘʶʪʩʷ K ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ [1]. 
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ʂʨʦʤʝ ʪʦʛʦ, ʥʘʜʟʦʨʥʳʡ ʦʨʛʘʥ ʧʦʣʫʯʘʝʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʫʩʪʨʘʥʝʥʳ 

ʣʠ ʚʳʷʚʣʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ. ʇʨʦʚʦʜʠʪʩʷ ʧʦʚʪʦʨʥʘʷ ʧʨʦʚʝʨʢʘ, ʠ ʚʩʷ ʙʶʨʦʢʨʘʪʠʯʝʩʢʘʷ 

ʧʨʦʮʝʜʫʨʘ ʧʦʚʪʦʨʷʝʪʩʷ. 

ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʚʳʷʚʣʷʪʴ ʧʨʦʙʣʝʤʥʳʝ 

ʦʙʲʝʢʪʳ. ʌʦʨʤʘʣʴʥʦ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʨʘʚʥʦʟʥʘʯʥʳʝ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʛʫʣʠʨʫʶʱʠʝ ʦʨʛʘʥʳ ʪʨʘʪʷʪ ʩʣʠʰʢʦʤ 

ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʘʥʘʣʠʟ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʘʣʦ ʚʣʠʷʶʪ ʥʘ ʦʙʱʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. ʕʪʦ ʤʦʞʝʪ ʦʪʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʘʞʥʳʭ 

ʟʘʜʘʯ ʠ ʩʦʟʜʘʚʘʪʴ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʥʦʚʳʭ ʥʘʨʫʰʝʥʠʡ. 

ʇʨʘʚʦʚʳʝ ʤʝʨʳ, ʚʚʝʜʸʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ, ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ 

ʢʦʥʬʨʦʥʪʘʮʠʠ ʤʝʞʜʫ ʥʘʜʟʦʨʥʳʤ ʦʨʛʘʥʦʤ ʠ ʢʦʤʧʘʥʠʷʤʠ, ʚʤʝʩʪʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ɺ 

ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʥʠʢʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩʢʣʦʥʥʳ ʩʢʨʳʚʘʪʴ ʥʘʨʫʰʝʥʠʷ. ʈʝʛʫʣʠʨʫʶʱʠʝ 

ʦʨʛʘʥʳ ʠ ʢʦʤʧʘʥʠʠ ʠʥʦʛʜʘ ʬʦʨʤʘʣʴʥʦ ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʬʠʢʩʠʨʫʷ ʣʠʰʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʙʳʩʪʨʦʝ ʫʩʪʨʘʥʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʟʜʘʸʪ ʠʣʣʶʟʠʶ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʘʚʘʨʠʡʥʦʩʪʠ ʠ ʪʨʘʚʤʘʪʠʟʤʘ ʦʩʪʘʸʪʩʷ 

ʥʝʨʝʰʸʥʥʦʡ. ʄʦʜʝʣʴ ʢʦʥʪʨʦʣʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝ ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ, 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦʡ. 

ʂʦʤʧʘʥʠʠ ʥʝ ʩʪʨʝʤʷʪʩʷ ʢ ʨʝʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʦʪʥʦʰʝʥʠʠ ʢ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠʤʝʨʦʤ ʩʣʫʞʘʪ ʘʚʘʨʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʪʨʘʚʤʘʪʠʟʤ. ʍʦʪʷ 

ʚʳʷʚʣʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʫʩʪʨʘʥʷʶʪʩʷ, ʘ ʚʠʥʦʚʥʳʝ ʥʘʢʘʟʳʚʘʶʪʩʷ, ʧʨʦʙʣʝʤʫ ʟʘʙʳʚʘʶʪ ʜʦ 

ʩʣʝʜʫʶʱʝʛʦ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ. ɺʠʥʦʚʥʠʢʦʤ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʨʝʜʥʦʡ ʨʘʙʦʪʥʠʢ, ʘ 

ʧʨʝʜʳʜʫʝɦʛʦ ʧʦʥʠʞʘʶʪ ʚ ʜʦʣʞʥʦʩʪʠ ʠʣʠ ʫʚʦʣʴʥʷʶʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʨʦʚʝʥʴ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʦʩʪʘʸʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ [2]. 

ʇʨʠʯʠʥʳ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ: 

1. ʇʝʨʚʘʷ ʧʨʠʯʠʥʘ - ʩʤʳʩʣʦʚʘʷ "ʜʝʛʫʤʘʥʠʟʘʮʠʷ" ʭʘʨʘʢʪʝʨʘ ʥʘʨʫʰʝʥʠʡ. 

ʅʘʧʨʠʤʝʨ, "ʫʪʝʯʢʘ ʛʘʟʘ" ʥʘ ʵʪʘʧʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʷʚʥʫʶ ʫʛʨʦʟʫ ʘʚʘʨʠʠ, ʥʦ ʚ 

ʦʬʠʮʠʘʣʴʥʳʭ ʦʪʯʸʪʘʭ ʤʦʞʝʪ ʙʳʪʴ ʦʙʦʟʥʘʯʝʥʘ ʢʘʢ ʤʘʣʦʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʙʳʪʠʝ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

2. ɺʪʦʨʘʷ, ʙʦʣʝʝ ʚʘʞʥʘʷ ʧʨʠʯʠʥʘ - ʨʝʧʨʝʩʩʠʚʥʘʷ ʤʦʜʝʣʴ: "ɽʩʣʠ ʝʩʪʴ ʥʘʨʫʰʝʥʠʝ, 

ʪʦ ʙʫʜʝʪ ʥʘʢʘʟʘʥʠʝ*. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʦʪʨʫʜʥʠʢʠ ʢʦʤʧʘʥʠʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʩʦʢʨʳʪʠʠ 

ʥʘʨʫʰʝʥʠʡ ʢʘʢ ʤʦʞʥʦ ʜʦʣʴʰʝ. 

ʆʧʳʪ ʂʘʥʘʜʳ. ɺ ʧʨʦʚʠʥʮʠʠ ɸʣʴʙʝʨʪʘ (ʂʘʥʘʣʘ), ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʥʝʬʪʝʛʘʟʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʤʧʘʥʠʠ ʜʦʙʳʚʘʣʠ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʣʠ ʫʛʣʝʚʦʜʦʨʦʜʳ 

ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʦʚʦʜʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʠ ʥʝʬʪʴ ʠ ʛʘʟ ʧʦ 

ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʋʩʪʘʨʝʚʰʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʨʫʙʦʧʨʦʚʦʜʥʳʝ 

ʩʠʩʪʝʤʳ ʫʚʝʣʠʯʠʚʘʣʠ ʫʛʨʦʟʫ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʇʦʵʪʦʤʫ ʧʨʦʚʠʥʮʠʘʣʴʥʳʝ 

ʨʝʛʫʣʠʨʫʶʱʠʝ ʦʨʛʘʥʳ ʩʦʚʤʝʩʪʥʦ ʩ ʥʝʬʪʝʛʘʟʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʚʳʥʫʞʜʝʥʳ ʙʳʣʠ 

ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ [2]. 

ɺ 1999 ʛʦʜʫ ʧʨʦʚʠʥʮʠʘʣʴʥʳʝ ʦʨʛʘʥʳ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ 

ʘʩʩʦʮʠʘʮʠʷʤʠ, ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʠ ʢʦʤʧʘʥʠ̫ ʤʠ ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʨʳ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʥʦʨʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʩʝ ʥʘʨʫʰʝʥʠʷ ʨʘʟʜʝʣʠʣʠ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʷʞʝʩʪʠ 

ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʦʙʨʘʟʦʚʘʚ "ʣʝʩʪʥʠʮʫ ʧʨʠʥʫʞʜʝʥʠʷ". ʅʠʞʥʷʷ ʩʪʫʧʝʥʴ - ʵʪʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʷʤʦʡ ʫʛʨʦʟʦʡ ʣʶʜʷʤ ʠʣʠ ʧʨʠʨʦʜʝ. ʅʘ 

ʚʝʨʭʥʝʡ ʩʪʫʧʝʥʠ ʥʘʭʦʜʷʪʩʷ ʩʝʨʴʸʟʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʠʛʥʦʨʠʨʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʥʦʚʥʳʝ ʤʝʨʳ ʨʝʘʛʠʨʦʚʘʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʥʘʨʫʰʝʥʠʷ. ɽʩʣʠ ʢʦʤʧʘʥʠʷ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʥʘʨʫʰʘʝʪ ʪʨʝʙʦʚʘʥʠʷ, ʥʘʜʟʦʨʥʳʡ ʦʨʛʘʥ ʧʨʠʥʠʤʘʝʪ ʙʦʣʝʝ ʞʸʩʪʢʠʝ ʤʝʨʳ, 

ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʨʘʩʭʦʜʳ. ɽʩʣʠ ʢʦʤʧʘʥʠʷ - ʚʳʧʦʣʥʷʝʪ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʝʸ 

ʤʦʛʫʪ ʠʩʢʣʶʯʠʪʴ ʠʟ "ʣʝʩʪʥʠʮʳ ʧʨʠʥʫʞʜʝʥʠʷ" 
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ʇʦʣʠʪʠʢʘ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʧʨʠʥʫʜʠʪʝʣʴʥʳʭ ʤʝʨ, 

ʝʩʣʠ ʧʨʝʜʧʨʠʷʪʠʝ ʜʦʙʨʦʚʦʣʴʥʦ ʩʦʦʙʱʘʝʪ ʦ ʥʘʨʫʰʝʥʠʠ ʠ ʫʩʪʨʘʥʷʝʪ ʝʛʦ. ɺ ʩʣʫʯʘʝ 

ʨʘʟʥʦʛʣʘʩʠʡ ʩ ʠʥʩʧʝʢʪʦʨʦʤ ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʨʫʢʦʚʦʜʩʪʚʫ ʨʝʛʫʣʠʨʫʶʱʝʛʦ 

ʦʨʛʘʥʘ ʠ ʧʦʪʨʝʙʦʚʘʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʣʫʰʘʥʠʷ. 

ʇʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ ʚʢʣʶʯʘʶʪ ʜʝʡʩʪʚʠʷ ʠʥʩʧʝʢʪʦʨʘ, ʧʨʝʜʧʠʩʘʥʠʷ 

ʠ, ʚ ʢʨʘʡʥʠʭ ʩʣʫʯʘʷʭ, ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ. ʂʦʤʧʘʥʠʠ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʥʘʨʫʰʘʶʱʠʝ ʥʦʨʤʳ, ʦʙʷʟʘʥʳ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʩ ʫʢʘʟʘʥʠʝʤ 

ʧʨʠʯʠʥ ʠ ʤʝʨ ʧʨʦʬʠʣʘʢʪʠʢʠ. ʇʨʠ ʥʝʠʩʧʦʣʥʝʥʠʠ ʦʙʷʟʘʪʝʣʴʩʪʚ ʥʘʟʥʘʯʘʝʪʩʷ ʠʥʩʧʝʢʮʠʷ ʩ 

ʫʯʘʩʪʠʝʤ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʳ ʠ ʚʦʟʤʦʞʥʦʝ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ [2]. 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʥʘʜʟʦʨʥʦʛʦ ʦʨʛʘʥʘ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 

ʜʝʡʩʪʚʠʡ. 

2. ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

3. ʈʦʩʪ ʧʨʦʟʨʘʯʥʦʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʢʦʤʧʘʥʠʡ ʧʝʨʝʜ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. 

ʆʧʳʪ ʂʘʥʘʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 

ʨʦʩʩʠʡʩʢʠʭ ʦʙʲʝʢʪʘʭ. ɺʥʝʜʨʝʥʠʝ ʘʥʘʣʦʛʠʯʥʳʭ ʤʝʨ ʤʦʛʣʦ ʙʳ ʩʜʝʣʘʪʴ ʨʘʙʦʪʫ 

ʈʦʩʪʝʭʥʘʜʟʦʨʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʮʠʢʣʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʵʢʩʧʣʫʘʪʘʮʠʷ. ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʣʠʢʚʠʜʘʮʠʷ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʠʟʛʦʪʦʚʣʝʥʠʝ, ʤʦʥʪʘʞ, ʥʘʣʘʜʢʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. ʩʝʨʪʠʬʠʢʘʮʠʷ ʠ 

ʵʢʩʧʝʨʪʠʟʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, - ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ, ʝ ʵʢʩʧʝʨʪʠʟʘ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʟʜʘʥʠʡ. 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʘʚʘʨʠʡʥʳʭ, ʩʠʪʫʘʮʠʡ ʚʦʟʤʦʞʥʦ, ʧʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʦʮʝʥʢʝ 

ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ - ʘʥʘʣʠʟ ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺʘʞʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

1. ʆʮʝʥʢʘ ʨʠʩʢʦʚ, ʘʥʘʣʠʟ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

2. ʕʢʩʧʝʨʪʠʟʘ ʧʨʠʯʠʥ ʘʚʘʨʠʡ. 

3. ʀʟʫʯʝʥʠʝ ʢʘʪʘʩʪʨʦʬ ʩ ʫʯʝʪʦʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ, ʪʝʭʥʦʛʝʥʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ 

ʬʘʢʪʦʨʦʚ. 

4. ʆʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʦʧʨʦʩʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʶʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ, ʠ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʦʩʪʘʶʪʩʷ ʥʝʨʝʰʸʥʥʳʤʠ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʩʠʩʪʝʤʳ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʜʘʪʯʠʢʠ, ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʢʮʠʠ ʧʝʨʩʦʥʘʣʘ ʥʘ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ. 
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ʇʈɽɼʆʊɺʈɸʑɽʅʀɽ ɺʆɿɻʆʈɸʅʀʗ ʄɸʉʃʗʅʓʍ ʇɸʈʆɺ  

ʇʈʀ ʇʈʆɺɽɼɽʅʀʀ ɿɸʂɸʃʆʏʅʓʍ ʈɸɹʆʊ 

 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɸ.ɺ. ʂʫʜʨʷʰʦʚ, ɼ.ɺ. ʐʝʬʝʨ 

ʌɻɸʆʋ ɺʆ «ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ» 
 

ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʠ ʤʘʩʣʷʥʳʭ ʧʘʨʦʚ ʧʨʠ ʟʘʢʘʣʢʝ ʤʝʪʘʣʣʦʚ. 

ɺʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʧʨʦʙʣʝʤʳ. ʇʨʝʜʣʦʞʝʥ ʢʦʤʧʣʝʢʩ ʤʝʨ ʥʘ 

ʦʩʥʦʚʝ ʋʌ-ʠʟʚʝʱʘʪʝʣʝʡ ʧʣʘʤʝʥʠ ʜʣʷ ʨʘʥʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʞʘʨʘ. 

ʇʨʠʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʥʘʩʪʨʦʡʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʟʚʝʱʘʪʝʣʝʡ ʧʦ ʨʘʩʯʸʪʫ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʆɾɸʈʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ɿɸʂɸʃʂɸ ʄɽʊɸʃʃʆɺ, 

ɺʆɿɻʆʈɸʅʀɽ ʇɸʈʆɺ ʄɸʉʃɸ, ʀɿɺɽʑɸʊɽʃʔ ʇʃɸʄɽʅʀ, ʀʅʊɽʅʉʀɺʅʆʉʊʔ 

ʀɿʃʋʏɽʅʀʗ. 

 
The of fire hazard of oil vapors during metal quenching is considered. The disadvantages of 

existing solutions to the problem have been identified. A set of measures based on UV flame detectors 

for early detection and localization of fire is proposed. A method for adjusting the sensitivity of detectors 

by calculating the radiation intensity to prevent false alarms is presented. 

Keywords: FIRE SAFETY, METAL HARDENING, OIL VAPOR IGNITION, FLAME 

DETECTOR, RADIATION INTENSITY. 
 

ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʣʦʞʥʦʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʛʜʝ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʦʡ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʦʟʜʘʶʱʠʭ ʦʧʘʩʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ, ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʟʘʢʘʣʢʠ ʤʝʪʘʣʣʦʚ ʚ ʤʘʩʣʷʥʳʭ ʚʘʥʥʘʭ. ʅʘʛʨʝʪʳʝ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨ 800-1000ÁC ʠ ʚʳʰʝ ʜʝʪʘʣʠ ʧʦʛʨʫʞʘʶʪ ʚ ʤʘʩʣʦ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʧʘʨʦʚ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʚʳʜʝʣʷʶʱʠʭʩʷ ʧʘʨʦʚ, 

ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʠʢʘʟʘ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 11.12.2020  ̄887ʥ ʨʘʟʜʝʣʘ LXIII, 

ʙʘʢʠ ʜʦʣʞʥʳ ʦʙʦʨʫʜʦʚʘʪʴʩʷ ʤʝʩʪʥʦʡ ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ, ʦʪʜʝʣʴʥʦʡ ʦʪ 

ʦʙʱʝʦʙʤʝʥʥʦʡ ʩʠʩʪʝʤʳ [1]. ʇʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʧʘʨʳ ʤʘʩʝʣ ʦʩʝʜʘʶʪ ʠ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʠ, ʯʪʦ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʩʣʫʞʠʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʦʞʘʨʘ.  

ʇʨʦʮʝʩʩ ʟʘʢʘʣʢʠ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʇʨʠʢʘʟʦʤ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 11.12.2020  

 ̄887ʥ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʲʸʤʫ ʤʘʩʣʘ, ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚʩʧʳʰʢʠ 

(ʥʝ ʥʠʞʝ 170 ÁC), ʩʢʦʨʦʩʪʠ ʧʦʛʨʫʞʝʥʠʷ ʜʝʪʘʣʝʡ (ʥʝ ʤʝʥʝʝ 15 ʤ/ʤʠʥ) ʠ ʛʣʫʙʠʥʝ 

ʧʦʛʨʫʞʝʥʠʷ  

(ʥʝ ʤʝʥʝʝ 200 ʤʤ) [2]. ɼʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʪʦʤ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ 

ʧʝʨʝʛʨʝʚʘʥʠʷ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠʤʝʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʛʦʨʘʪʴʩʷ ʠ ʦʙʨʘʟʦʚʘʪʴ ʚʳʩʦʢʠʡ ʬʘʢʝʣ ʧʣʘʤʝʥʠ [3]. ɺʦʟʥʠʢʰʠʡ ʬʘʢʝʣ 

ʩʧʦʩʦʙʝʥ ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʪʳ ʫʨʦʚʥʷ ʚʳʪʷʞʥʦʛʦ ʟʦʥʪʘ ʚʝʥʪʠʣʷʮʠʠ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʦ ʩʢʦʧʠʚʰʠʤʩʷ ʦʪʣʦʞʝʥʠʷʤ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚʘʞʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʷʚʣʷʪʁʩʷ 

ʧʦʜʜʝʨʞʘʥʠʝ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʣʷ ʵʪʦʛʦ, 
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ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 16.09.2020  ̄ 1479, 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ ʦʯʠʩʪʢʫ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʘʤʝʨ, ʮʠʢʣʦʥʦʚ, ʬʠʣʴʪʨʦʚ 

ʠ ʚʦʟʜʫʭʦʚʦʜʦʚ ʦʪ ʥʘʢʘʧʣʠʚʘʶʱʠʭʩʷ ʛʦʨʶʯʠʭ ʦʩʪʘʪʢʦʚ ʤʘʩʣʘ, ʬʠʢʩʠʨʫʷ ʢʘʞʜʳʡ ʪʘʢʦʡ 

ʩʣʫʯʘʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʢʪʦʤ [4].  

ɼʘʥʥʳʝ ʤʝʨʳ ʦʙʣʘʜʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ð ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʢʨʠʪʠʯʝʩʢʠ 

ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʬʦʨʤʠʨʫʷ ʪʝʤ ʩʘʤʳʤ ʩʣʘʙʦʝ ʟʚʝʥʦ ʚ ʩʠʩʪʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʯʠʩʪʢʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʯʘʩʪʦ ʦʪʢʣʘʜʳʚʘʝʪʩʷ, ʘ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʥʘʨʫʰʘʶʪʩʷ 

ʠʣʠ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʥʫʞʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ 

ʟʘʢʦʥʦʤʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ.  

ɺ ʢʘʯʝʩʪʚʝ ʜʦʩʪʫʧʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʳʥʦʯʥʳʝ ʜʘʪʯʠʢʠ 

ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʭʣʘʞʜʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʟʘʢʘʣʦʯʥʳʭ ʩʨʝʜ. ʆʥʠ ʫʧʨʦʩʪʷʪ ʢʦʥʪʨʦʣʴ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʤʘʩʣʘ [5]. ʆʜʥʠʤ 

ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʪʩʫʪʩʪʚʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʩʪʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝ ʠʩʢʣʶʯʘʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ. ʈʘʙʦʯʠʡ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʧʨʦʮʝʩʩ, ʥʝ ʩʤʦʞʝʪ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʦʤʝʥʪ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʙʘʢʝ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʜʭʦʜʦʚ 

ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʢʘʣʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʫʩʠʣʠʷ ʥʘ ʩʦʟʜʘʥʠʠ 

ʩʠʩʪʝʤʳ ʙʳʩʪʨʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʣʦʢʘʣʠʟʘʮʠʠ ʚʦʟʛʦʨʘʥʠʷ ʜʦ ʝʛʦ 

ʦʧʘʩʥʦʡ ʩʪʘʜʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʟʚʝʱʘʪʝʣʠ ʧʣʘʤʝʥʠ. ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʟʘʢʘʣʦʯʥʳʭ ʮʝʭʦʚ ʦʙʦʩʥʦʚʘʥʦ ʪʝʤ, ʯʪʦ 

ʚr ʩʦʢʠʝ ʧʦʪʦʣʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʦʛʨʘʥʠʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʧʣʦʚʳʭ 

ʠ ʜʳʤʦʚʳʭ ʠʟʚʝʱʘʪʝʣʝʡ, ʘ ʦʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ ʦʙʥʘʨʫʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʣʘʤʷ. ʊʘʢʞʝ ʚ 

ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ ʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʨʫʯʥʳʝ ʧʦʞʘʨʥʳʝ ʠʟʚʝʱʘʪʝʣʠ ʜʣʷ 

ʧʝʨʩʦʥʘʣʘ. 

ʇʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʚʝʱʘʪʝʣʝʡ ʧʣʘʤʝʥʠ. ʆʪʢʨʳʪʦʝ ʧʣʘʤʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʢʣʶʯʝʚʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʝʛʦ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ: 

ʠʟʣʫʯʝʥʠʝʤ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʠʘʧʘʟʦʥʘʭ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʠ ʠʥʬʨʘʢʨʘʩʥʦʤ) ʠ ʤʝʨʮʘʥʠʝʤ ʩ ʯʘʩʪʦʪʦʡ 1ï15 ɻʮ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ 

ʪʫʨʙʫʣʝʥʪʥʳʤ ʩʤʝʰʝʥʠʝʤ ʚʦʟʜʫʭʘ ʠ ʪʦʧʣʠʚʘ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʛʦʨʝʥʠʠ. ʅʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʤ ʧʨʠʟʥʘʢʦʤ ʙʳʣʦ ʩʦʯʪʝʥʦ ʠʟʣʫʯʝʥʠʝ ʚ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʦʨʝʥʠʷ 

ʤʘʩʣʷʥʦʛʦ ʙʘʢʘ. ʀʥʬʨʘʢʨʘʩʥʳʝ (ʀʂ) ʠʟʣʫʯʘʪʝʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʠʟʣʫʯʝʥʠʶ ʦʪ 

ʨʘʩʢʘʣʸʥʥʳʭ ʜʝʪʘʣʝʡ (ʜʦ 1000 ÁC), ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʢʘʣʢʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʣʦʞʥʳʤ 

ʩʨʘʙʘʪʳʚʘʥʠʷʤ. ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ (ʋʌ) ʠʟʚʝʱʘʪʝʣʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ (ʜʦ 0,5 ʩ) ʠ ʥʝ ʨʝʘʛʠʨʫʶʪ ʥʘ ʥʘʛʨʝʪʳʝ ʪʝʣʘ. ʄʥʦʛʦʩʧʝʢʪʨʘʣʴʥʳʝ 

(ʋʌ+ʀʂ) ʠʟʚʝʱʘʪʝʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʦʙʦʠʭ 

ʢʘʥʘʣʦʚ, ʥʦ ʫʩʪʫʧʘʶʪ ʋʌ-ʤʦʜʝʣʷʤ ʚ ʙʳʩʪʨʦʜʝʡʩʪʚʠʠ [6]. 

ɼʣʷ ʫʩʣʦʚʠʡ ʟʘʢʘʣʢʠ, ʛʜʝ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʤʛʥʦʚʝʥʥʫʶ ʚʩʧʳʰʢʫ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʩʣʘ ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʳʩʦʢʦʛʦ ʬʘʢʝʣʘ, ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ ʚʳʙʨʘʥ ʦʜʥʦʩʧʝʢʪʨʘʣʴʥʳʡ ʋʌ-ʠʟʚʝʱʘʪʝʣʴ, ʨʘʙʦʪʘʶʱʠʡ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ 

ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʝʡ ʪʘʢʪʠʢʝ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʥʘʨʫʞʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 0,1ï0,5 

ʩʝʢʫʥʜʳ [7]. 

ɺ ʭʦʜʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʠʟʙʝʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʚʩʧʳʰʝʢ ʧʘʨʦʚ ʚ ʟʦʥʝ ʧʦʛʨʫʞʝʥʠʷ ʜʝʪʘʣʠ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʥʝʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ ʩʠʛʥʘʣʠʟʘʮʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʸ ʢʦʨʨʝʢʪʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʩʯʸʪʥʘ ̫ ʤʝʪʦʜʠʢʘ ʢʘʣʠʙʨʦʚʢʠ 
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ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʙʦʨʘ. ɺ ʝʸ ʦʩʥʦʚʝ ʣʝʞʠʪ ʨʘʩʯʸʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ q (ʢɺʪ/ʤĮ) ʦʪ ʧʨʦʣʠʚʘ ʛʦʨʷʱʝʡ ʞʠʜʢʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ 1 [8]: 

 

                                                   q = Ef Ŀ Fq Ŀ Ű,                                                            (1) 

 

ʛʜʝ: E_f ï ʩʨʝʜʥʝʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʣʘʤʝʥʠ, ʢɺʪ/ʤĮ; 

Fq ï ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʣʫʯʝʥʥʦʩʪʠ;  

Ű ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʫʩʢʘʥʠʷ ʘʪʤʦʩʬʝʨʳ. 

ʈʘʩʯʸʪʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʠʟʚʝʱʘʪʝʣʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʙʝʟʦʧʘʩʥʫʶ ʥʘʩʪʨʦʡʢʫ ʠ 

ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʟʚʝʱʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʢʘʣʠʙʨʦʚʘʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠʟʣʫʯʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʦʜʭʦʜʳ ʧʦʟʚʦʣʷʶʪ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʙʥʘʨʫʞʝʥʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ 

ʙʣʦʢʠʨʦʚʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʢʘʢ ʫʩʪʘʥʦʚʢʘ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʥʦʨʤʘʣʴʥʦ-ʦʪʢʨʳʪʳʭ ʢʣʘʧʘʥʦʚ ʥʘ ʚʳʪʷʞʥʦʤ ʟʦʥʪʝ ʚʝʥʪʠʣʷʮʠʠ, ʘ 

ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʤʦʜʫʣ ̫ ʣʦʢʘʣʴʥʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ (ʛʘʟʦʚʳʝ, ʧʦʨʦʰʢʦʚʳʝ) 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʝ ʟʘʢʘʣʦʯʥʦʡ ʚʘʥʥʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʟʘʢʘʣʢʝ ʤʝʪʘʣʣʦʚ ʚ ʤʘʩʣʝ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦʞʘʨʘ ʩ ʧʦʤʦʱʴʶ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ ʋʌ-

ʠʟʚʝʱʘʪʝʣʝʡ ʧʣʘʤʝʥʠ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʚʦʟʛʦʨʘʥʠʷ.  
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ʋɼʂ 623.09 

 

ɿɸʑʀʊɸ ʆɹʒɽʂʊʆɺ ʊɽʇʃʆʕʅɽʈɻɽʊʀʂʀ ʆʊ ɹɽʉʇʀʃʆʊʅʓʍ 

ʃɽʊɸʊɽʃʔʅʓʍ ɸʇʇɸʈɸʊʆɺ (ɹʇʃɸ) 

 

ʀ.ɸ. ɼʚʦʨʷʰʠʥ, ɸ.ʀ. ʂʦʨʦʚʢʠʥʘ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ, ɽ.ɺ. ʇʣʘʢʩʠʥʘ,  

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ 

ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ (ʊʕʉ, ʊʕʎ, ʢʦʪʝʣʴʥʳʭ) ʦʪ ʫʛʨʦʟ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ). ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ɹʇʃɸ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʮʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʢ 

ʩʧʝʮʠʬʠʢʝ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘ, ʢʨʠʪʠʯʝʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ (ɹʇʃɸ) ʦʙʥʘʨʫʞʝʥʠʝ, 

ʥʝʡʪʨʘʣʠʟʘʮʠʷ, ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʟʘʱʠʪʘ. 

 

The article discusses the current problem of protecting thermal power plants (TPPs, 

CHPPs, and boiler houses) from threats associated with the use of unmanned aerial vehicles 

(UAVs). It presents a classification of modern systems for detecting, identifying, and 

neutralizing UAVs. The article also develops a concept for a multi-level protection system that 

is tailored to the specific needs of thermal power plants, taking into account the requirements 

of industrial safety, electromagnetic compatibility, and economic efficiency.  

Keywords: thermal power plants, critical infrastructure, security, unmanned aerial 

vehicles (UAVs), detection, neutralization, and multi-level protection. 

 

ʆʙʲʝʢʪʳ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ (ʪʝʧʣʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʊʕʎ, ʢʨʫʧʥʳʝ ʢʦʪʝʣʴʥʳʝ) 

ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʠ 

ʩʦʮʠʘʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ. ʀʭ ʫʷʟʚʠʤʦʩʪʴ ʧʝʨʝʜ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʫʛʨʦʟʘʤʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʦ ʩʪʦʨʦʥʳ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ), ʩʪʘʣʘ ʦʯʝʚʠʜʥʦʡ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ɼʦʩʪʫʧʥʦʩʪʴ, ʤʘʣʳʝ ʨʘʟʤʝʨʳ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʜʨʦʥʦʚ 

ʩʦʟʜʘʶʪ ʨʠʩʢʠ ʨʘʟʚʝʜʢʠ, ʜʠʚʝʨʩʠʡ ʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʢʪʦʚ. ʎʝʣʴ ʜʘʥʥʦʛʦ ʨʝʬʝʨʘʪʘ ï 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʛʨʦʟʘʭ, ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʧʦʜʭʦʜʘʭ ʢ ʧʦʩʪʨʦʝʥʠʶ 

ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ ʦʪ ɹʇʃɸ. 

1. ɸʥʘʣʠʟ ʫʛʨʦʟ ʩʦ ʩʪʦʨʦʥʳ ɹʇʃɸ ʜʣʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ. 

ɹʇʃɸ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʫʛʨʦʟ: 

- ɺʦʟʜʫʰʥʘʷ ʨʘʟʚʝʜʢʘ: ʉʙʦʨ ʜʘʥʥʳʭ ʦ ʧʣʘʥʠʨʦʚʢʝ, ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʠ ʫʷʟʚʠʤʳʭ 

ʪʦʯʢʘʭ ʦʙʲʝʢʪʘ. 

- ɼʠʚʝʨʩʠʦʥʥʦ-ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ: ɼʦʩʪʘʚʢʘ ʠ ʧʦʜʨʳʚ ʚʟʨʳʚʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʩʙʨʦʩ ʟʘʞʠʛʘʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʥʘ ʧʦʞʘʨʦʦʧʘʩʥʳʝ ʦʙʲʝʢʪʳ (ʪʦʧʣʠʚʥʳʝ ʩʢʣʘʜʳ, 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ), ʩʙʨʦʩ ʧʨʦʚʦʜʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʪʢʨʳʪʳʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ (ʆʈʋ) ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ. 
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- ʈʘʜʠʦʵʣʝʢʪʨʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʪʬʦʨʤʳ 

ʜʣʷ ʩʨʝʜʩʪʚ ʩʦʟʜʘʥʠʷ ʧʦʤʝʭ ʠʣʠ ʢʠʙʝʨʘʪʘʢ ʥʘ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ (ɸʉʋ ʊʇ). 

- ʇʨʦʚʦʢʘʮʠʷ ʘʚʘʨʠʡ: ʅʘʤʝʨʝʥʥʦʝ ʩʦʟʜʘʥʠʝ ʧʦʤʝʭ ʜʣʷ ʣʦʞʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʩʠʩʪʝʤ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ. 

- ʉʧʝʮʠʬʠʢʘ ʦʙʲʝʢʪʦʚ (ʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ, ʚʳʩʦʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʩʣʦʞʥʘʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʦʙʩʪʘʥʦʚʢʘ) ʦʙʣʝʛʯʘʝʪ ʩʢʨʳʪʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ɹʇʃɸ ʠ ʟʘʪʨʫʜʥʷʝʪ ʠʭ 

ʦʙʥʘʨʫʞʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʭʨʘʥʳ. 

2. ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ɹʇʃɸ 

ʄʝʪʦʜʳ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ: 

1) çʄʷʛʢʦʝè ʧʦʨʘʞʝʥʠʝ (Soft-Kill):  ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʥʘʚʠʛʘʮʠʠ ɹʇʃɸ: 

 - ʈʘʜʠʦʵʣʝʢʪʨʦʥʥʦʝ ʧʦʜʘʚʣʝʥʠʝ (ʛʣʫʰʝʥʠʝ): ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʤʝʪʦʜ. 

ʉʠʩʪʝʤʘ ʛʝʥʝʨʠʨʫʝʪ ʤʦʱʥʳʝ ʧʦʤʝʭʠ ʚ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪʘʭ ɹʇʃɸ (GPS/ɻʃʆʅɸʉʉ, ʢʘʥʘʣʳ 

ʫʧʨʘʚʣʝʥʠʷ), ʟʘʩʪʘʚʣʷʷ ʝʛʦ ʧʨʠʟʝʤʣʠʪʴʩʷ ʠʣʠ ʚʝʨʥʫʪʴʩʷ. ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ 

ʩʦʙʣʶʜʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ (ʕʄʉ) ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʊʕʉ. 

- ʈʘʜʠʦʵʣʝʢʪʨʦʥʥʳʡ ʟʘʭʚʘʪ: ɺʟʣʦʤ ʢʘʥʘʣʘ ʩʚʷʟʠ ʜʣʷ ʧʝʨʝʭʚʘʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ 

ʧʦʜʤʝʥʳ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ. 

2) çɾʝʩʪʢʦʝè ʧʦʨʘʞʝʥʠʝ (Hard-Kill):  ʌʠʟʠʯʝʩʢʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʠʣʠ ʧʝʨʝʭʚʘʪ 

ʘʧʧʘʨʘʪʘ: 

- ʃʘʟʝʨʥʳʝ ʢʦʤʧʣʝʢʩʳ: ɺʳʚʦʜʷʪ ʠʟ ʩʪʨʦʷ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ 

ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʣʫʯʦʤ. 

- ʂʠʥʝʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ: ʇʦʨʘʞʝʥʠʝ ʩʝʪʷʤʠ, ʚʳʩʪʨʝʣʠʚʘʝʤʳʤʠ ʩ ʜʨʫʛʦʛʦ ɹʇʃɸ, 

ʠʣʠ ʤʠʢʨʦ ʨʝʘʢʪʠʚʥʳʤʠ ʩʥʘʨʷʜʘʤʠ. ʉʦʧʨʷʞʝʥʳ ʩ ʨʠʩʢʦʤ ʧʘʜʝʥʠʷ ʦʙʣʦʤʢʦʚ ʥʘ ʦʙʲʝʢʪ. 

- ɺʳʩʦʢʦʯʘʩʪʦʪʥʦʝ (ʉɺʏ) ʦʨʫʞʠʝ: ɻʝʥʝʨʘʮʠʷ ʤʦʱʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʠʤʧʫʣʴʩʘ ʜʣʷ ʚʳʚʦʜʘ ʵʣʝʢʪʨʦʥʠʢʠ ʠʟ ʩʪʨʦʷ. 

- ɼʣʷ ʦʙʲʝʢʪʦʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ, ʚʚʠʜʫ ʚʳʩʦʢʦʡ ʧʦʞʘʨʥʦʡ ʠ ʚʟʨʳʚʥʦʡ ʦʧʘʩʥʦʩʪʠ, 

ʧʨʠʦʨʠʪʝʪ ʦʪʜʘʝʪʩʷ çʤʷʛʢʠʤè ʤʝʪʦʜʘʤ, ʘ çʞʝʩʪʢʠʝè ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʙʝʟʦʧʘʩʥʦʤ 

ʫʜʘʣʝʥʠʠ ʦʪ ʢʨʠʪʠʯʝʩʢʠʭ ʟʦʥ. 

3. ʂʦʥʮʝʧʮʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʟʘʱʠʪʫ ʧʦ ʵʰʝʣʦʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʥʮʠʧʫ: 

 ʋʨʦʚʝʥʴ 1. ɼʘʣʴʥʝʝ ʦʙʥʘʨʫʞʝʥʠʝ (ʧʝʨʠʤʝʪʨ 3-5 ʢʤ). ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʨʘʜʘʨʦʚ ʠ ʈʏ-

ʧʝʣʝʥʛʘʪʦʨʦʚ ʜʣʷ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʧʨʠʙʣʠʞʝʥʠʠ ɹʇʃɸ. ʀʥʪʝʛʨʘʮʠʷ ʩ 

ʩʠʩʪʝʤʘʤʠ ʢʦʥʪʨʦʣʷ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʛʠʦʥʘ. 

 ʋʨʦʚʝʥʴ 2. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ (ʧʝʨʠʤʝʪʨ 1-2 ʢʤ). ʇʦʜʢʣʶʯʝʥʠʝ ʆʕʉ ʜʣʷ 

ʚʠʟʫʘʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʮʝʣʠ. ʊʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʠ 

ʥʘʤʝʨʝʥʠʡ[4]. 

 ʋʨʦʚʝʥʴ 3. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʷ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʣʠ ʦʧʝʨʘʪʦʨʩʢʘʷ 

ʦʮʝʥʢʘ ʫʛʨʦʟʳ. ʇʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ/ʧʝʨʝʭʚʘʪʘ ʥʘ 

ʧʦʜʣʝʪʝ ʢ ʢʨʠʪʠʯʝʩʢʦʡ ʟʦʥʝ ʦʙʲʝʢʪʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʢʦʨʠʜʦʨʘ. 

 ʋʨʦʚʝʥʴ 4. ʇʘʩʩʠʚʥʘʷ ʟʘʱʠʪʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʋʢʨʝʧʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʪʦʯʝʢ: 

ʫʩʪʘʥʦʚʢʘ ʧʨʦʪʠʚʦʜʨʦʥʥʳʭ ʩʝʪʦʢ ʥʘʜ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘʤʠ, ʵʢʨʘʥʠʨʦʚʘʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ 

ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʠ ʘʥʪʝʥʥ, ʜʫʙʣʠʨʦʚʘʥʠʝ ʢʣʶʯʝʚʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. 

 ʋʨʦʚʝʥʴ 5. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ. ʈʘʟʨʘʙʦʪʢʘ ʨʝʛʣʘʤʝʥʪʦʚ ʜʝʡʩʪʚʠʡ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ 

ɹʇʃɸ, ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʈʦʩʘʚʠʘʮʠʝʡ. 
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ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʫʧʨʘʚʣʷʪʴʩʷ ʠʟ ʝʜʠʥʦʛʦ ʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ (ʎʋɹ), ʛʜʝ 

ʦʧʝʨʘʪʦʨ ʚʠʜʠʪ ʢʦʤʧʣʝʢʩʥʫʶ ʢʘʨʪʠʥʫ ʚʦʟʜʫʰʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʙʦʨʘ ʩʮʝʥʘʨʠʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ. 

ɿʘʱʠʪʘ ʦʙʲʝʢʪʦʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ ʦʪ ɹʇʃɸ ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʟʘʜʘʯʝʡ ʠ ʪʨʝʙʫʝʪ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʋʩʧʝʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝ ʦʪʜʝʣʴʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ, ʘ ʢʦʤʧʣʝʢʩʥʳʤ ʩʠʩʪʝʤʥʳʤ ʧʦʜʭʦʜʦʤ, ʩʦʯʝʪʘʶʱʠʤ ʤʥʦʛʦʩʣʦʡʥʦʝ 

ʦʙʥʘʨʫʞʝʥʠʝ, ʩʝʣʝʢʪʠʚʥʫʶ ʥʝʡʪʨʘʣʠʟʘʮʠʶ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʦʙʲʝʢʪʘ, ʠ ʯʝʪʢʠʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʧʨʦʮʝʜʫʨʳ. ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʫʩʣʦʚʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ 

ʦʙʲʝʢʪʦʚ ʵʥʝʨʛʝʪʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʚʷʟʘʥʦ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʘʚʪʦʥʦʤʥʦʩʪʠ ʩʠʩʪʝʤ, ʙʦʨʴʙʦʡ ʩ ʨʦʷʤʠ ʜʨʦʥʦʚ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ 

ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʵʪʦʡ ʩʬʝʨʝ [1,2,3]. 
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ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʈɽɼʉʊɺɸ ʀɿʄɽʈɽʅʀʁ, ʄɽʊʈʆʃʆɻʀʏɽʉʂʆɽ 

ʆɹɽʉʇɽʏɽʅʀɽ, ʉʌɽʈɸ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ, 

ʆɹɽʉʇɽʏɽʅʀɽ ɽɼʀʅʉʊɺɸ ʀɿʄɽʈɽʅʀʁ, ʇʆɺɽʈʂɸ. 

 

The paper examines the features and problems of determining the scope of state 

regulation in the field of ensuring the uniformity of measurements, in the implementation of 

production control, and compliance with the requirements of industrial safety established by 

the legislation of the Russian Federation during the operation of a hazardous production 

facility. 

Keywords: MEASURING INSTRUMENTS, METROLOGICAL SUPPORT, SPHERE 

OF STATE REGULATION, ENSURING THE UNIFORMITY OF MEASUREMENTS, 

VERIFICATION. 

 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʦʙʲʝʢʪʘ (ʆʇʆ) ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʄʆ) ʠʟʤʝʨʝʥʠʡ. 

ʂʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ ʧʨʠʥʠʤʘʝʪ ʧʨʘʚʠʣʴʥʳʝ ʨʝʰʝʥʠʷ ʠ ʬʦʨʤʠʨʫʝʪ ʫʧʨʘʚʣʷʶʱʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʄʆ ʷʚʣʷʝʪʩʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʧʨʠʛʦʜʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʄʆ: ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ (ʉʀ) ʚ ʪʦʤ ʯʠʩʣʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʫʩʪʨʦʡʩʪʚ ʩ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ (ʊʉʋʀʌ); ʤʝʪʦʜʠʢ 

(ʤʝʪʦʜʦʚ) ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ (ʄɺʀ); ʩʨʝʜʩʪʚ ʜʦʧʫʩʢʦʚʦʛʦ ʢʦʥʪʨʦʣʷ (ʉɼʂ); 

ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ (ʉʆ) [1]. 

ʂ ʢʨʠʪʝʨʠʷʤ ʧʨʠʛʦʜʥʦʩʪʠ ʠʣʠ ʬʦʨʤʘʤ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʵʣʝʤʝʥʪʦʚ 

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

ï ʥʘʣʠʯʠʝ ʜʝʡʩʪʚʫʶʱʝʡ ʧʦʚʝʨʢʠ, ʢʘʣʠʙʨʦʚʢʠ, ʧʨʦʚʝʨʢʠ (ʛʨʘʜʫʠʨʦʚʢʠ, 

ʶʩʪʠʨʦʚʢʠ) ʉʀ; 

ï ʧʨʦʭʦʞʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ ʩ ʮʝʣʴʶ ʫʪʚʝʨʞʜʝʥʠʝ ʪʠʧʘ ʉʀ ʠ ʉʆ; 

ï ʧʨʦʚʝʜʝʥʠʝ ʘʪʪʝʩʪʘʮʠʠ ʤʝʪʦʜʠʢ (ʤʝʪʦʜʦʚ) ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ. 

ʂʨʠʪʝʨʠʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠ ̫ʧʨʠʛʦʜʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʠ ʬʦʨʤʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘʚʠʩʷʪ ʦʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ (ʆɽʀ). ʂ ʪʘʢʠʤ ʠʟʤʝʨʝʥʠʷʤ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ (ʧʦʛʨʝʰʥʦʩʪʴ ʠ ʪ.ʜ.). 

ʉʬʝʨʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʆɽʀ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ çʆʙ ʦʙʝʩʧʝʯʝʥʠʠ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡè ʌɿ-102 [2]. 

ʅʦ ʧʨʠ ʵʪʦʤ ʥʝ ʚʩʝ ʠʟʤʝʨʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʯʘʩʪʠ 3 ʩʪʘʪʴʠ 1 ʌɿ-102 [2] ʦʪʥʦʩʷʪʩʷ ʢ 

ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʂʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʳʡ  ʝʜʠʥʳʡ ʧʝʨʝʯʝʥʴ [3] 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʌ) ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʠʟʤʝʨʝʥʠʡ ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ 

ʦʙʦʨʦʥʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ (ʧʝʨʝʯʝʥʴ ʦʪʩʫʪʩʪʚʫʝʪ, ʛʨʘʥʠʮʳ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʨʠʢʘʟʘʤʠ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʚʝʜʦʤʩʪʚʫ), ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ 

(ʦʪʜʝʣʴʥʳʡ ʧʝʨʝʯʝʥʴ), ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʧʝʨʝʯʝʥʴ ʦʪʩʫʪʩʪʚʫʝʪ) ʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʦʨʫʯʝʥʠʡ ʩʫʜʘ (ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʨʫʯʝʥʠʝʤ). 

ʊʘʢʞʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ [4] ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʝʨʝʯʝʥʴ ʉʀ, 

ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʧʦʚʝʨʢʘ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʤʠ ʚ 
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ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʚ ʦʙʣʘʩʪʠ ʆɽʀ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ 

ʤʝʪʨʦʣʦʛʠʠ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (ʎʉʄʘʤʠ). 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʛʦ ʧʝʨʝʯʥʷ ʉʀ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʠ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʆʇʆ ʧʦʜʣʝʞʘʪ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʦʚʝʨʢʠ ʚ ʎʉʄʘʭ. 

ʀʟʤʝʨʝʥʠʷ, ʚʳʧʦʣʥʷʝʤʳʝ ʩ ʮʝʣʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, 

ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ [5] ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʆʇʆ ʦʪʥʦʩʷʪʩʷ ʢ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʅʦ ʧʨʠ ʵʪʦʤ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʝʨʝʯʥʷ ʥʝʪ, ʧʨʦʝʢʪ ʧʝʨʝʯʥʷ 

ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ, ʥʦ ʪʘʢ ʥʝ ʙʳʣ ʩʦʛʣʘʩʦʚʘʥ ʠ ʫʪʚʝʨʞʜʸʥ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʫʪʘʥʠʮʫ ʚʥʦʩʠʪ ʧʦʥʷʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. ɺʝʜʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʷʝʪ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʠ, ʧʦ ʩʫʪʠ, ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢʠʭ ʠʟʤʝʨʝʥʠʡ ʥʝ ʚʳʧʦʣʥʷʝʪ [6]. ʀʣʠ ʵʪʦ ʚʩʸ ʞʝ ʨʝʯʴ 

ʠʜʸʪ ʦ ʠʟʤʝʨʝʥʠʷʭ ʚʳʧʦʣʥʷʝʤʳʭ ʥʘ ʆʇʆ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʝʤʳʝ ʥʘ ʆʇʆ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʤʫ ʥʘʜʟʦʨʫ. ʊʘʢ ʢʘʢ ʠʥʩʧʝʢʪʦʨ ʥʝʢʦʤʧʝʪʝʥʪʝʥ ʚ 

ʚʦʧʨʦʩʘʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʪʨʝʙʦʚʘʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʄʆ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʨʳʚʦʯʥʳ ʠ 

ʥʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ. ʏʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘ ʧʨʠʤʝʨʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʝʜʝʨʘʣʴʥʳʭ ʥʦʨʤ ʠ 

ʧʨʘʚʠʣ (ʌʅʇ) ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʙʦʪʘʶʱʝʛʦ ʧʦʜ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ [7]. ʀʥʩʧʝʢʪʦʨ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ, ʥʘ ʆʇʆ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʣʥʦʮʝʥʥʦ 

ʧʨʦʚʝʨʠʪʴ ʩʦʩʪʦʷʥʠʷ ʠʟʤʝʨʝʥʠʡ, ʚʢʣʶʯʸʥʥʳʭ ʚ ʝʜʠʥʳʡ ʧʝʨʝʯʝʥʴ [3], ʫʢʘʟʘʥʥʳʝ ʚ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝ [4] ʠ ʠʟʤʝʨʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʦʪʜʝʣʴʥʳʤʠ ʧʝʨʝʯʥʷʤʠ ʠ ʧʨʠʢʘʟʘʤʠ: 

ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ; 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʝʪʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʫʯʝʪʝ ʢʦʣʠʯʝʩʪʚʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ; 

ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ, ʟʘʱʠʪʳ 

ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʶʜʝʡ ʥʘ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʘʭ; 

ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʦʙʦʨʦʥʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ; 

ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ (ʝʩʪʴ 

ʦʪʜʝʣʴʥʳʡ ʧʝʨʝʯʝʥʴ). 

ʇʨʠ ʵʪʦʤ ʥʝʜʦʩʪʘʪʦʯʥʦʤʫ ʢʦʥʪʨʦʣʶ ʠʟʤʝʨʝʥʠʷ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠ ʩʦ ʩʪʦʨʦʥʳ 

ʈʦʩʪʝʭʥʘʜʟʦʨʘ. ʊʘʢ ʢʘʢ ʠʥʩʧʝʢʪʦʨ ʈʦʩʪʝʭʥʘʜʟʦʨʘ ʪʘʢʞʝ ʥʝ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʆɽʀ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʝʨʝʯʥʷ ʉʀ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ 

ʢʦʥʪʨʦʣʶ ʠ ʥʝ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʩʬʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʩʪʘʪʦʯʥʦʤʫ ʢʦʥʪʨʦʣʶ ʠʟʤʝʨʝʥʠʡ ʥʘ ʆʇʆ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʄʆ ʠʟʤʝʨʝʥʠʡ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ, ʠʩʧʳʪʘʥʠʠ (ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʠ), ʵʢʩʧʣʫʘʪʘʮʠʠ ʆʇʆ, ʚʢʣʶʯʘʷ 

ʥʘʜʟʦʨʥʳʝ ʜʝʡʩʪʚʠʷ, ʩʣʝʜʫʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʧʝʨʝʯʝʥʴ ʠʟʤʝʨʝʥʠʡ (ʩ ʫʢʘʟʘʥʠʝʤ ʜʠʘʧʘʟʦʥʦʚ 

ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʯʥʦʩʪʠ ï ʧʦʛʨʝʰʥʦʩʪʠ, ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ, ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʪ.ʜ.) 

ʚʳʧʦʣʥʷʝʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʆʇʆ. 
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ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 

ʢʦʥʪʝʢʩʪʝ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ESG-

ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ, ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ESG-ʇʈʀʅʎʀʇʓ, ʋʉʊʆʁʏʀɺʆɽ ʈɸɿɺʀʊʀɽ, ʀʄʇʆʈʊ, 

ʃɸʂʆʂʈɸʉʆʏʅʓɽ ʄɸʊɽʈʀɸʃʓ, ʕʂʆʃʆɻʀʏɽʉʂɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, 

ɺʅɽʐʅɽʕʂʆʅʆʄʀʏɽʉʂɸʗ ɼɽʗʊɽʃʔʅʆʉʊʔ, ʂʆʈʇʆʈɸʊʀɺʅʆɽ ʋʇʈɸɺʃɽʅʀɽ. 

 

The article examines the features of ESG principles implementation in the activities of 

companies importing paint and coating materials. Environmental, social and governance 

aspects of sustainable development in the context of foreign economic activity are analyzed. It 

is shown that the ESG approach helps to reduce risks, increase competitiveness and ensure 

compliance with international standards of environmental and social responsibility. 

Keywords: ESG PRINCIPLES, SUSTAINABLE DEVELOPMENT, IMPORT, PAINT 

AND COATING MATERIALS, ENVIRONMENTAL SAFETY, FOREIGN ECONOMIC 

ACTIVITY, CORPORATE GOVERNANCE. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʫʩʠʣʠʚʘʶʱʝʡʩʷ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʘʥ, ʨʦʩʪʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʩʪʨʝʥʠʷ 

ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʠʩʪʦʱʝʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʦʩʪ ʩʦʮʠʘʣʴʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʠ ʫʞʝʩʪʦʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʠʚʦʜʷʪ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʢʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ 

ʢʣʶʯʝʚʳʭ ʦʨʠʝʥʪʠʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ [1; 9-10], 

ʘ ESG-ʧʨʠʥʮʠʧʳ ï ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ 

ʥʘ ʫʨʦʚʥʝ ʢʦʤʧʘʥʠʡ. 

ESG-ʧʨʠʥʮʠʧʳ (Environmental, Social, Governance) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ 

ʢʨʠʪʝʨʠʝʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ʀʟʥʘʯʘʣʴʥʦ ESG-ʧʦʜʭʦʜ ʬʦʨʤʠʨʦʚʘʣʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʬʝʨʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʦʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʥ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʚ ʩʪʨʘʪʝʛʠʶ 

ʠ ʦʧʝʨʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ [2; 640-641].  

ɼʣʷ ʢʦʤʧʘʥʠʡ-ʠʤʧʦʨʪʸʨʦʚ ESG-ʧʨʠʥʮʠʧʳ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ, 

ʧʦʩʢʦʣʴʢʫ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʪʦʨʛʦʚʣʷ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʪʨʘʥʩʛʨʘʥʠʯʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ 

ʪʦʚʘʨʦʚ, ʨʝʩʫʨʩʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ 

ʥʦʨʤ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ESG ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʦʤʧʘʥʠʡ-

ʠʤʧʦʨʪʸʨʦʚ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʃʘʢʦʢʨʘʩʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʘʪʝʛʦʨʠʠ ʭʠʤʠʯʝʩʢʠʭ ʪʦʚʘʨʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʭʨʘʥʝʥʠʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʚʷʟʘʥʳ ʩ ʚʳʙʨʦʩʘʤʠ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʪʭʦʜʦʚ ʠ ʨʠʩʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ, ʢʦʤʧʘʥʠʠ-ʠʤʧʦʨʪʸʨʳ ʚʩʸ ʯʘʱʝ ʚʳʥʫʞʜʝʥʳ ʫʯʠʪʳʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʟʘʨʫʙʝʞʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ 

[4; 58]. 
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ɺ ʨʘʤʢʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ ESG ʢʦʤʧʘʥʠʠ-ʠʤʧʦʨʪʸʨʳ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ 

ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʶ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʫʛʣʝʨʦʜʥʦʛʦ 

ʩʣʝʜʘ. ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʪʘʢʠʝ ʢʘʢ ISO 14001 [3], ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʜʣʷ 

ʚʳʩʪʨʘʠʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʦʡ ʧʨʘʢʪʠʢʝ. ʉʣʝʜʦʚʘʥʠʝ ʜʘʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ 

ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ-ʠʤʧʦʨʪʸʨʘʤ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʠ ʧʦʚʳʩʠʪʴ 

ʜʦʚʝʨʠʝ ʩʦ ʩʪʦʨʦʥʳ ʟʘʨʫʙʝʞʥʳʭ ʧʘʨʪʥʸʨʦʚ ʠ ʨʝʛʫʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ. 

ʉʦʮʠʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ESG ʪʘʢʞʝ ʠʛʨʘʝʪ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʘʥʠʡ-ʠʤʧʦʨʪʸʨʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʢʦʤʧʘʥʠʠ ʚʩʸ ʯʘʱʝ ʥʝʩʫʪ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʦʙʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʦ ʠ ʟʘ ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚ 

ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ. ɼʣʷ ʢʦʤʧʘʥʠʡ-ʠʤʧʦʨʪʸʨʦʚ ʣʘʢʦʢʨʘʩʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʵʪʦ ʦʟʥʘʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʜʣʷ 

ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ 

ʭʨʘʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ, ʩʦʙʣʶʜʘʶʱʠʤʠ ʙʘʟʦʚʳʝ 

ʩʦʮʠʘʣʴʥʳʝ ʠ ʪʨʫʜʦʚʳʝ ʩʪʘʥʜʘʨʪʳ [5; 73]. 

ʉʦʮʠʘʣʴʥʳʡ ʘʩʧʝʢʪ ESG ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚʦʧʨʦʩʳ ʜʝʣʦʚʦʡ ʵʪʠʢʠ, ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʨʝʧʫʪʘʮʠʠ ʢʦʤʧʘʥʠʠ. 

ʄʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʩʦʙʣʶʜʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʨʝʧʫʪʘʮʠʦʥʥʳʤ ʧʦʪʝʨʷʤ, ʩʥʠʞʝʥʠʶ ʜʦʚʝʨʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʘʨʪʥʸʨʦʚ ʠ 

ʦʛʨʘʥʠʯʝʥʠʶ ʜʦʩʪʫʧʘ ʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʨʳʥʢʘʤ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʚʥʝʜʨʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʤʧʘʥʠʷʤʠ ʥʝ 

ʪʦʣʴʢʦ ʢʘʢ ʵʣʝʤʝʥʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʥʦ ʠ ʢʘʢ ʬʘʢʪʦʨ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʟʥʝʩʘ. 

ʋʧʨʘʚʣʝʥʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ESG ʩʚʷʟʘʥ ʩ ʩʠʩʪʝʤʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʤʝʭʘʥʠʟʤʘʤʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʨʘʩʢʨʳʪʠʝʤ ʥʝʬʠʥʘʥʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʨʦʩʪʘ ʟʥʘʯʠʤʦʩʪʠ ESG-ʬʘʢʪʦʨʦʚ ʚʩʸ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʤʧʘʥʠʡ 

ʧʫʙʣʠʢʫʝʪ ʥʝʬʠʥʘʥʩʦʚʫʶ ʦʪʯʸʪʥʦʩʪʴ, ʦʪʨʘʞʘʶʱʫʶ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʢʦʤʧʘʥʠʡ-ʠʤʧʦʨʪʸʨʦʚ ʵʪʦ ʦʟʥʘʯʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʟʨʘʯʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʚʥʝʜʨʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʨʠʩʢʦʚ, ʘ ʪʘʢʞʝ ʩʦʙʣʶʜʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ 

ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ [6; 64]. 

ʅʘ ʫʨʦʚʥʝ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ESG-ʧʨʠʥʮʠʧʳ ʧʦʩʪʝʧʝʥʥʦ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ 

ʩʠʩʪʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʆʙʲʝʜʠʥʸʥʥʳʭ ʅʘʮʠʡ, ʆʕʉʈ ʠ ʜʨʫʛʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠʥʩʪʠʪʫʪʳ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʩʪʘʥʜʘʨʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ. ʎʝʣʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʆʆʅ ʬʦʨʤʠʨʫʶʪ ʛʣʦʙʘʣʴʥʫʶ 

ʨʘʤʢʫ, ʘ ESG-ʧʦʜʭʦʜ ʚʳʩʪʫʧʘʝʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʫʨʦʚʥʝ 

ʢʦʤʧʘʥʠʡ ʠ ʦʪʨʘʩʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ESG-ʧʨʠʥʮʠʧʦʚ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʡ-ʠʤʧʦʨʪʸʨʦʚ 

ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʢʪʠʚʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩ, 

ʦʪʨʘʞʘʶʱʠʡ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ 

ʢ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʧʦʟʚʦʣʷʝʪ 

ʢʦʤʧʘʥʠʷʤ ʥʝ ʪʦʣʴʢʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʪʴ 

ʫʩʪʦʡʯʠʚʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ɺ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʣʦʙʘʣʴʥʳʭ 

ʨʳʥʢʦʚ ESG-ʧʨʠʥʮʠʧʳ ʩʪʘʥʦʚʷʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʦʣʛʦʩʨʦʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʘ ʧʨʦʙʣʝʤʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʠʥʢʣʶʟʠʚʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚʘʭ ʨʘʟʤʝʱʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ 

ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʫʩʣʫʛ ʛʦʩʪʠʥʠʯʥʦʛʦ ʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʙʠʟʥʝʩʘ. ʇʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ 

ʙʝʟʙʘʨʴʝʨʥʦʡ ʩʨʝʜʳ ʜʣʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʛʦʩʪʝʡ ʛʦʩʪʠʥʠʯʥʦʡ ʠʥʜʫʩʪʨʠʠ ʦʩʦʙʝʥʥʦ 

ʦʩʪʨʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʦʜʭʦʜʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʅʂʃʖɿʀɺʅɸʗ ʀʅʌʈɸʉʊʈʋʂʊʋʈɸ, ʉʈɽɼʉʊɺɸ 

ʈɸɿʄɽʑɽʅʀʗ, ʄɸʃʆʄʆɹʀʃʔʅʓɽ ɻʆʉʊʀ, ʊʈɽɹʆɺɸʅʀʗ, ɹɽɿɹɸʈʔɽʈʅɸʗ 

ʉʈɽɼɸ.   

 

The article examines the problem of the need to create an inclusive infrastructure in 

modern accommodation facilities in the Russian Federation, taking into account the existing 

needs of low-mobility groups of the population, who are consumers of hotel and entertainment 

services. The problem of creating a barrier-free environment for this category of guests in the 

hotel industry is particularly acute in enterprises with classical service approaches. 

Keywords: INCLUSIVE INFRASTRUCTURE, ACCOMMODATION FACILITIES, 

LOW-MOBILITY GUESTS, REQUIREMENTS, BARRIER-FREE ENVIRONMENT.  

 

 ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʜʫʩʪʨʠʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʜʣʷ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʇʝʨʩʦʥʠʬʠʢʘʮʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʩʨʝʜʩʪʚʘʭ ʨʘʟʤʝʱʝʥʠʷ ï ʦʜʠʥ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 
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ʧʦʜʭʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʚʦʟʨʘʩʪʘʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʪʫʨʠʩʪʦʚ. ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʩʝʨʚʠʩ ʛʦʩʪʠʥʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʦʭʚʘʪʳʚʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ, ʫʥʠʢʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ ʠ ʧʦʞʝʣʘʥʠʷ ʛʦʩʪʝʡ, ʘ 

ʪʘʢʞʝ ʠʥʢʣʶʟʠʚʥʦʩʪʴ ʠ ʦʙʲʝʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʨʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ 

ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʦʨʦʥʘʤʠ 

ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʕʪʦ ʥʝʧʨʝʤʝʥʥʦ ʧʨʠʚʝʜʝʪ ʢ ʧʨʠʚʣʝʯʝʥʠʶ ʠ ʫʜʝʨʞʘʥʠʶ ʛʦʩʪʝʡ 

ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʨʳʥʢʝ ʛʦʩʪʠʥʠʯʥʳʭ ʫʩʣʫʛ. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʦʭʚʘʪ ʚʩʝʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ ʩʬʝʨʦʡ ʫʩʣʫʛ 

ʠ ʩʦʟʜʘʥʠʝ ʧʨʠ ʵʪʦʤ ʨʘʚʥʦʮʝʥʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ, ʥʝ 

ʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʬʠʟʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʅʘʣʠʯʠʝ ʙʝʟʙʘʨʴʝʨʥʦʡ, ʜʦʩʪʫʧʥʦʡ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʨʫʧʧ 

ʥʘʩʝʣʝʥʠʷ (ʄɻʅ) ʷʚʣʷʝʪʩʷ ʠʭ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʤ ʧʨʘʚʦʤ, ʪʘʢ ʢʘʢ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ 

ʛʨʘʞʜʘʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʧʨʘʚʝ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʠʝʤʣʝʤʳʭ ʫʩʣʦʚʠʡ 

ʞʠʟʥʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʩʪʘʪʫʩʘ ʠ ʬʠʟʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ 

ʛʦʩʪʠʥʠʯʥʳʡ ʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʡ ʙʠʟʥʝʩ, ʫʯʠʪʳʚʘʷ ʨʘʟʥʦʩʪʦʨʦʥʥʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʠʤʝʶʱʠʤʠʩʷ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʬʠʟʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ 

ʣʶʜʝʡ, ʠʤʝʝʪ ʨʷʜ ʟʘʜʘʯ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʢʘʨʜʠʥʘʣʴʥʦ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʫʩʪʦʷʚʰʠʝʩʷ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʥʝʩʦʚʝʨʰʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʬʝʨʳ ʫʩʣʫʛ ʚ ʧʣʘʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʦʩʪʝʡ. 

  ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʦʩʪʝʡ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ ʠʥʢʣʶʟʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʜʣʷ 

ʢʦʤʬʦʨʪʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ.  

 ɻʦʩʪʠʥʠʯʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ ʩʚʦʝʡ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʨʘʙʦʪʘʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʦʡ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛʜʝ ʫʯʪʝʥʳ ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʘʥʠʷ ʦʩʥʦʚʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʫʩʣʫʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʤʘʣʦʤʦʙʠʣʴʥʳʤ ʛʦʩʪʷʤ. ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦʧʠʩʘʥʳ ʚ ɻʆʉʊ ʈ 

55699-2013 çɼʦʩʪʫʧʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ ʜʣʷ ʪʫʨʠʩʪʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷè [1]. ɼʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʦʧʨʝʜʝʣʷʝʪ 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʩʥʘʱʝʥʠʝ ʞʠʣʳʭ ʥʦʤʝʨʦʚ ʜʣʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʛʦʩʪʝʡ, 

ʜʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʜʦʩʪʫʧʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʦʥ, ʧʣʦʱʘʜʦʢ ʜʣʷ ʦʪʜʳʭʘ, 

ʙʝʟʦʧʘʩʥʳʭ ʧʨʦʭʦʜʦʚ, ʟʦʥ ʧʘʨʢʦʚʦʢ, ʫʩʪʨʘʥʝʥʠʶ ʪʨʘʚʤʦʦʧʘʩʥʳʭ ʧʨʝʛʨʘʜ ʠ ʧʨʝʧʷʪʩʪʚʠʡ. 

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʪʫʨʠʩʪʦʚ ʚ ʛʦʩʪʠʥʠʯʥʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʜʦʙʩʪʚʘ ʠ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ  ʢ ʦʙʲʝʢʪʘʤ 

ʩʪʘʥʜʘʨʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ  ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʨʝʜʩʪʚʘ 

ʨʘʟʤʝʱʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʞʝʥʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ - ʣʝʩʪʥʠʮ, ʩʪʦʡʢʠ 

ʨʝʛʠʩʪʨʘʮʠʠ, ʣʠʬʪʘʤ, ʪʫʨʥʠʢʝʪʘʤ, ʵʩʢʘʣʘʪʦʨʘʤ, ʪʦʨʛʦʚʳʤ ʦʙʲʝʢʪʘʤ, ʧʨʝʜʧʨʠʷʪʠʷʤ 

ʧʠʪʘʥʠʷ, ʪʫʘʣʝʪʥʳʤ ʠ ʚʘʥʥʳʤ ʢʦʤʥʘʪʘʤ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʘʤʦʛʦ 

ʟʜʘʥʠʷ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʉʪʘʥʜʘʨʪ ʫʯʠʪʳʚʘʝʪ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʴʥʦʡ ʠ ʪʘʢʪʠʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦ ʩʩʳʣʢʘʤʠ ʥʘ ɻʆʉʊ ʈ 51671-2020 ʠ 

ɻʆʉʊ ʈ 52875-2018 ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʙʦʪʘʶʱʝʤʫ ʧʝʨʩʦʥʘʣʫ. 

 ʆʜʥʘʢʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʦʪʜʳʭʘ ʛʦʩʪʝʡ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ 

ʧʨʝʜʣʘʛʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʧʦʜ ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʠ ʦʥʘ ʪʘʢʞʝ ʜʦʣʞʥʘ ʙʳʪʴ 

ʜʦʩʪʫʧʥʘ ʜʣʷ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʪʫʨʠʩʪʦʚ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʢʣʶʟʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʠʣʠ ʘʜʘʧʪʘʮʠʷ ʫʞʝ ʠʤʝʶʱʝʡʩʷ ʧʦʜ ʠʥʢʣʶʟʠʚʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʙʝʟʙʘʨʴʝʨʥʦʡ ʩʨʝʜʳ ï ʟʘʜʘʯʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʩʪʠʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ. ʇʨʦʙʣʝʤʘ ʩ ʵʪʠʤ 

ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʫ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʨʘʥʝʝ ʙʝʟ ʫʯʝʪʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʛʦʩʪʠʥʠʯʥʳʭ 
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ʢʦʤʧʣʝʢʩʦʚ ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʉʇ 59.13330.2020 çɼʦʩʪʫʧʥʦʩʪʴ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 

35-01-2001è, ʉʇ 35-102-2001 çɾʠʣʘʷ ʩʨʝʜʘ ʩ ʧʣʘʥʠʨʦʚʦʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʜʦʩʪʫʧʥʳʤʠ 

ʠʥʚʘʣʠʜʘʤè, ʉʇ 136.13330.2012. «ɿʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷè. ɺ ʜʘʥʥʳʭ 

ʜʦʢʫʤʝʥʪʘʭ ʤʦʞʥʦ ʥʘʡʪʠ ʩʩʳʣʢʠ ʥʘ ʨʷʜ ʩʪʘʥʜʘʨʪʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʦʙʫʩʪʨʦʡʩʪʚʦ ʤʝʩʪ ʠ 

ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʣʶʜʝʡ.  

ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʛʦʩʪʠʥʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʫʯʝʪʦʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʢʣʶʟʠʚʥʦʡ 

ʘʫʜʠʪʦʨʠʝʡ.  

ʆʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʙʘʩʩʝʡʥ, ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʄɻʅ ʦʙʦʨʫʜʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʣʝʜʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ: ʉʇ 310.132.5800.2017; ɻʆʉʊ  ʈ 58458-2020; ɻʆʉʊ ʈ 70688-

2023; ɻʆʉʊ ʈ 59219-2025; ɻʆʉʊ ʈ 72127-2025; ɻʆʉʊ ʈ 70599-2022, ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʢʦʪʦʨʳʭ  ʝʛʦ  ʛʣʫʙʠʥʘ  ʥʝ ʙʦʣʝʝ 1,2-1,4ʤ. ʆʙʭʦʜʥʳʝ ʜʦʨʦʞʢʠ ʚʘʥʥʳ ʙʘʩʩʝʡʥʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʨʘʩʰʠʨʝʥʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ, ʦʩʥʘʱʝʥʳ ʪʘʢʪʠʣʴʥʦʡ 

ʧʦʣʦʩʦʡ (ʜʣʷ ʩʣʝʧʳʭ ʠ ʩʣʘʙʦʚʠʜʷʱʠʭ) ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʇʦ ʢʨʘʶ ʚʘʥʥʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʛʨʘʞʜʝʥʠʝ ʚʳʩʦʪʦʡ 1 ʤ. ɺ ʜʝʪʩʢʦʡ 

ʟʦʥʝ ʜʣʷ ʜʝʪʝʡ-ʠʥʚʘʣʠʜʦʚ ʩ ʪʨʝʭ ʩʪʦʨʦʥ ʫʩʪʨʘʠʚʘʝʪʩʷ ʦʛʨʘʞʜʝʥʠʝ ʚʳʩʦʪʦʡ 0,65 ʤ. ʋ ʢʨʘʷ 

ʚʘʥʥʳ ʙʘʩʩʝʡʥʘ ʥʘ ʤʝʩʪʘʭ ʚʭʦʜʘ/ʚʳʭʦʜʘ ʥʘ ʧʦʣ ʥʘʥʦʩʠʪʩʷ ʧʨʝʜʫʧʨʝʞʜʘʶʱʘʷ ʮʚʝʪʦʚʘʷ 

ʤʘʨʢʠʨʦʚʢʘ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʫʭʦʜʷʱʘʷ ʚ ʚʦʜʫ ʧʦʣʦʛʘʷ ʣʝʩʪʥʠʮʘ ʩ ʧʦʜʩʪʫʧʝʥʢʘʤʠ 

ʚʳʩʦʪʦʡ ʥʝ ʤʝʥʝʝ 0,14 ʤ ʠ ʧʨʦʩʪʫʧʷʤʠ ʚʳʩʦʪʦʡ ʥʝ ʤʝʥʝʝ 0,3 ʤ. ʇʦ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʝ 

ʦʙʭʦʜʥʦʡ ʜʦʨʦʞʢʠ ʚʘʥʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʩʪʘʮʠʦʥʘʨʥʳʝ ʩʢʘʤʴʠ ʚʳʩʦʪʦʡ 0,5ʤ, ʘ ʪʘʢʞʝ 

ʤʝʩʪʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʨʝʩʝʣ-ʢʦʣʷʩʦʢ. ɺʜʦʣʴ ʩʪʝʥ ʙʘʩʩʝʡʥʘ ʧʦ ʧʝʨʠʤʝʪʨʫ ʦʙʭʦʜʥʦʡ 

ʜʦʨʦʞʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʨʘʠʚʘʪʴ ʩʧʣʦʰʥʦʡ ʧʦʨʫʯʝʥʴ ʥʘ ʚʳʩʦʪʝ 0,9 ʤ ʦʪ ʧʦʣʘ. ɺ 

ʜʫʰʝʚʳʭ ʠ ʨʘʟʜʝʚʘʣʴʥʷʭ - ʦʪʜʝʣʴʥʳʝ ʢʘʙʠʥʢʠ ʜʣʷ ʧʝʨʝʦʜʝʚʘʥʠʷ. 

ʉʧʦʨʪʠʚʥʳʝ ʦʪʢʨʳʪʳʝ ʧʣʦʱʘʜʢʠ ʦʙʦʨʫʜʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʝʜʫʶʱʠʭ 

ʜʦʢʫʤʝʥʪʦʚ: ɻʆʉʊ ʈ 71565-2024; ɻʆʉʊ ʈ 59928-2021; ɻʆʉʊ ʈ 51261-2022; ɻʆʉʊ ʈ 

51632-2021; ɻʆʉʊ ʈ 51260-2021; ɻʆʉʊ ʈ 57538-2017, ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʪʦʨʳʭ 

ʚʳʧʦʣʥʷʝʪʩʷ ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧʥʳʡ ʚʭʦʜ ʥʘ ʧʣʦʱʘʜʢʫ ʜʣʷ ʠʥʚʘʣʠʜʦʚ-

ʢʦʣʷʩʦʯʥʠʢʦʚ, ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠʟ ʧʦʣʦʞʝʥʠʷ ʩʪʦʷ ʠ ʩʠʜʷ ʚ 

ʢʨʝʩʣʝ-ʢʦʣʷʩʢʝ. ɺʦʢʨʫʛ ʢʘʞʜʦʡ ʝʜʠʥʠʮʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ 

ʤʘʥʝʚʨʘ ʜʠʘʤʝʪʨʦʤ ʥʝ ʤʝʥʝʝ 1800 ʤʤ. ʅʘʣʠʯʠʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ɿʦʥʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʣʞʥʘ 

ʙʳʪʴ ʚʠʟʫʘʣʴʥʦ ʚʳʜʝʣʝʥʘ. 

ɸʚʪʦʧʘʨʢʦʚʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʇ 59.13330.2016, ʉʇ 113.13330.2016; ɻʆʉʊ 

33176; ɻʆʉʊ ʈ 52289; ɻʆʉʊ ʈ 59432-2021 ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʘ ʤʘʰʠʥʦ-ʤʝʩʪʘʤʠ 

ʜʣʷ ʊʉ ʠʥʚʘʣʠʜʦʚ, ʨʘʩʧʦʣʘʛʘʝʤʳʤʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʙʦʣʝʝ 50 ʤ ʦʪ ʚʭʦʜʘ ʚ ʛʦʩʪʠʥʠʮʫ 

ʠʣʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʦʙʲʝʢʪ. ʐʠʨʠʥʫ ʤʘʰʠʥʦ-ʤʝʩʪʘ ʜʣʷ ʊʉ ʠʥʚʘʣʠʜʦʚ ʥʘ ʢʨʝʩʣʝ-

ʢʦʣʷʩʢʝ ʧʨʠʥʠʤʘʶʪ 3,6 ʤ, ʜʣʠʥʫ ï 0,6ʤ, ʚʢʣʶʯʘʷ ʧʨʦʭʦʞʫʶ ʯʘʩʪʴ ʰʠʨʠʥʦʡ 1,2 ʤ. ʇʨʠ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʘʚʪʦʩʪʦʷʥʢʠ ʧʦ ʢʨʘʶ ʪʨʦʪʫʘʨʘ ʠʣʠ ʧʝʰʝʭʦʜʥʦʡ ʜʦʨʦʞʢʠ ʩ ʨʘʟʤʝʱʝʥʠʝʤ 

ʊʉ ʧʦʜ ʫʛʣʦʤ ʙʦʣʝʝ 30Á ʪʘʢʠʝ ʤʘʰʠʥʦ-ʤʝʩʪʘ ʩʣʝʜʫʝʪ ʦʙʦʨʫʜʦʚʘʪʴ ʧʨʦʪʠʚʦʧʦʜʢʘʪʥʳʤʠ 

ʙʘʣʢʘʤʠ ʨʘʟʤʝʨʦʤ 100x100x200 ʤʤ. ʄʘʰʠʥʦ-ʤʝʩʪʘ ʊʉ ʠʥʚʘʣʠʜʦʚ ʦʙʦʟʥʘʯʘʶʪ ʜʦʨʦʞʥʦʡ 

ʨʘʟʤʝʪʢʦʡ ʠ ʜʦʨʦʞʥʳʤʠ ʟʥʘʢʘʤʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 52289. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʛʦʩʪʠʥʠʯʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʷʚʣʷʝʪʩʷ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʤʘʣʦʤʦʙʠʣʴʥʳʤ 

ʛʨʫʧʧʘʤ ʥʘʩʝʣʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʩ ʣʠʮʘʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʚʘʞʥʳ ʩʚʝʜʝʥʠʷ ʦ ʭʘʨʘʢʪʝʨʝ ʠʤʝʶʱʠʭʩʷ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʠ ʩʧʝʮʠʬʠʢʝ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, 

ʪʘʢ ʢʘʢ ʵʪʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʥʢʣʶʟʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʦʢʘʟʘʥʠʷ  

ʠʥʢʣʶʟʠʚʥʳʭ ʫʩʣʫʛ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʤʘʣʦʤʦʙʠʣʴʥʳʝ ʛʦʩʪʠ ʩ ʧʦʨʘʞʝʥʠʝʤ ʦʧʦʨʥʦ-



90 

 

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʩ ʩʝʥʩʦʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ (ʘ ʠʤʝʥʥʦ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʟʨʝʥʠʷ 

ʠʣʠ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʤʦʪʦʨʠʢʠ ʠ ʩʣʫʭʘ), ʘ ʪʘʢʞʝ ʜʨʫʛʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʟʜʦʨʦʚʴʷ (ʩ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʧʩʠʭʠʯʝʩʢʠʤʠ ʙʝʟ ʦʯʝʚʠʜʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ). ʂʨʦʤʝ ʪʦʛʦ ʚʘʞʥʳʤʠ 

ʩʚʝʜʝʥʠʷʤʠ ʷʚʣʷʝʪʩʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʦʩʪʝʡ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʝ. ʋʯʠʪʳʚʘʷ ʜʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʩʨʝʜʩʪʚʦ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʝʢʪʠʨʫʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʜ ʦʢʘʟʘʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʠʥʢʣʶʟʠʚʥʳʭ 

ʫʩʣʫʛ ʠʣʠ ʘʜʘʧʪʠʨʫʝʪ ʧʦʜ ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠʤʝʶʱʠʝʩʷ ʦʙʲʝʢʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʦʟʜʘʥʠʝ ʙʝʟʙʘʨʴʝʨʥʦʡ ʜʦʩʪʫʧʥʦʡ ʩʨʝʜʳ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʟʜʦʨʦʚʴʷ ʚ ʛʦʩʪʠʥʠʯʥʦʡ ʠʥʜʫʩʪʨʠʠ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ. 

 

ʇɽʈɽʏɽʅʔ ʉʉʓʃʆʂ 

 

1. ɻʆʉʊ ʈ 55699-2013 ɼʦʩʪʫʧʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ ʜʣʷ ʪʫʨʠʩʪʦʚ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ. [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: <https://internet-law.ru/gosts/gost/55705/> ð ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.01.2026). 

 

ʋɼʂ 697.921.47 

 

ʇʈʀʊʆʏʅʆ-ɺʓʊʗɾʅɸʗ ʉʀʉʊɽʄɸ ɺɽʅʊʀʃʗʎʀʀ ʂɸʂ ʉʆɺʈɽʄɽʅʅʓʁ 

ʇʆɼʍʆɼ ʂ ʆʇʊʀʄʀɿɸʎʀʀ ʋʉʃʆɺʀʁ ʊʈʋɼɸ ʅɸ ʈɸɹʆʏɽʄ ʄɽʉʊɽ 

ʕʃɽʂʊʈʆɻɸɿʆʉɺɸʈʑʀʂɸ 

 

ɽ.ʉ. ʃʝʚʢʦʚʩʢʘʷ, ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ɽ.ɸ. ɻʦʨʥʦʩʪʘʝʚʘ 

ʌɻɹʆʋ ɺʆ çɺʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʵʣʝʢʪʨʦʛʘʟʦʩʚʘʨʢʦʡ ʛʘʟʦʚʦʡ ʠ ʪʚʝʨʜʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʩʚʘʨʦʯʥʳʭ ʚʳʙʨʦʩʦʚ, ʢʘʢ ʦʧʘʩʥʳʭ ʠ ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɼʣʷ 

ʪʦʯʥʦʩʪʠ ʨʘʩʩʫʞʜʝʥʠʡ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʟʷʪʘ ʧʨʠʪʦʯʥʦ-

ʚʳʪʷʞʥʘʷ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ. ʆʧʠʩʘʥ ʝʝ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄɽʊɸʃʃʆʆɹʈɸɹʆʊʂɸ, ʕʃɽʂʊʈʆɻɸɿʆʉɺɸʈʂɸ, ʉɺɸʈʑʀʂ, 

ɺʈɽɼʅʓɽ ʀ ʆʇɸʉʅʓɽ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓɽ ʌɸʂʊʆʈʓ, ʉɺɸʈʆʏʅʓʁ ɺʓɹʈʆʉ, 

ʇʈʀʊʆʏʅʆ-ɺʓʊʗɾʅɸʗ ʉʀʉʊɽʄɸ, ʄɽʉʊʅɸʗ ɺɽʅʊʀʃʗʎʀʗ, ʆɹʑɽʆɹʄɽʅʅɸʗ 

ɺɽʅʊʀʃʗʎʀʗ, ʆʏʀʉʊʂɸ ɺʆɿɼʋʍɸ  

 

This paper examines the impact on the human body of the gas and solid components of 

welding emissions that are produced during the process of electric and gas welding, as well as 

the hazardous and harmful production factors. To ensure the accuracy of the discussion, a 

supply and exhaust ventilation system is used as an example of a modern approach. The 

principle of operation and advantages of this system are described. 

Keywords: METAL WORKING, ELECTRIC AND GAS WELDING, WELDER, 

HARMFUL AND DANGEROUS INDUSTRIAL FACTORS, WELDING EMISSIONS, INTAKE 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʧʨʦʩʪʦ ʦʪʨʘʩʣʴ, ʘ 

ʦʧʨʝʜʝʣʷʶʱʫʶ ʦʩʥʦʚʫ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʬʦʨʤʠʨʫʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʜʣʷ ʨʘʟʚʠʪʠʷ 
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ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʨʦʩʪʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʚʢʣʶʯʘʷ ʵʥʝʨʛʝʪʠʢʫ, 

ʤʝʜʠʮʠʥʫ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ.  

ʂʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʠ ʟʘʥʠʤʘʝʪ ʧʨʦʮʝʩʩ, 

ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʩʦʝʜʠʥʝʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ - ʵʣʝʢʪʨʦʛʘʟʦʩʚʘʨʢʘ. ʉʚʘʨʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʭ ʥʘʛʨʝʚʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ. ʇʦʩʣʝʜʫʶʱʝʝ ʩʦʚʤʝʩʪʥʦʝ ʟʘʪʚʝʨʜʝʚʘʥʠʝ 

ʨʘʩʧʣʘʚʘ ʬʦʨʤʠʨʫʝʪ ʤʦʥʦʣʠʪʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʧʦ ʩʚʦʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʥʝ ʫʩʪʫʧʘʶʱʝʝ ʠʩʭʦʜʥʦʤʫ ʤʘʪʝʨʠʘʣʫ. ʊʘʢʦʡ ʤʝʪʦʜ ʩʦʟʜʘʝʪ ʧʨʦʯʥʦʝ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʦʪ ʥʘʜʝʞʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʵʢʦʥʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʟʚʠʪʠʷ.  

ɺʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʝʣʘʶʪ ʧʨʦʬʝʩʩʠʶ ʩʚʘʨʱʠʢʘ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʟʥʘʯʠʤʳʭ, ʧʨʠ ʵʪʦʤ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʩʦʧʨʷʞʝʥʳ ʩ ʚʦʟʜʝʡʩʪʚʠʝ ʚʨʝʜʥʳʭ ʠ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʥʠʢʘ. ʅʝʨʝʜʢʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 

ʨʘʙʦʪʥʠʢʘ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʠʟʢʘʷ ʠʣʠ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʩʠʣʴʥʦʝ ʪʝʧʣʦʚʦʝ 

ʠʟʣʫʯʝʥʠʝ, ʧʳʣʴ, ʚʨʝʜʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʰʫʤ, ʚʠʙʨʘʮʠʷ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʚʦʣʥʳ, ʘ ʪʘʢʞʝ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʦʯʝʪʘʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ 

ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ ʫʭʫʜʰʝʥʠʷʤ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ, ʢ ʩʥʠʞʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤ ʚʨʝʜʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʩʚʘʨʦʯʥʳʭ 

ʦʧʝʨʘʮʠʡ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʚʦʟʜʫʭ ʨʘʙʦʯʝʡ ʟʦʥʳ ʩʚʘʨʦʯʥʳʭ ʚʳʙʨʦʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʥʦ ʚʳʟʳʚʘʪʴ ʪʷʞʝʣʳʝ ʧʦʨʘʞʝʥʠʷ ʚʩʝʛʦ 

ʦʨʛʘʥʠʟʤʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʫ ʨʘʙʦʪʥʠʢʦʚ 

ʠʥʪʦʢʩʠʢʘʮʠʶ ʤʝʪʘʣʣʘʤʠ ʠ ʛʘʟʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢ ʧʨʠʤʝʨʫ 

ʧʥʝʚʤʦʢʦʥʠʦʟ, ʘʩʪʤʫ, ʭʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʚʘʨʦʯʥʳʝ ʚʳʙʨʦʩʳ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘ:  

¶       ʛʘʟʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʚʘʨʦʯʥʳʭ ʚʳʙʨʦʩʦʚ (ɻʉʉɺ) - ʪʦʢʩʠʯʥʳʝ ʛʘʟʳ, 

ʚʳʜʝʣʷʶʱʠʝʩʷ ʧʨʠ ʩʚʘʨʢʝ, ʦʙʨʘʟʫʶʱʠʝ ʩ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʦʡ ʛʘʟʦʚʫʶ ʩʤʝʩʴ; 

¶       ʪʚʝʨʜʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʚʘʨʦʯʥʳʭ ʚʳʙʨʦʩʦʚ (ʊʉʉɺ) - ʪʚʝʨʜʳʝ ʪʦʢʩʠʯʝʩʢʠʝ 

ʚʝʱʝʩʪʚʘ, ʚʳʜʝʣʷʶʱʠʝʩʷ ʧʨʠ ʩʚʘʨʢʝ ʠ ʦʙʨʘʟʫʶʱʠʝ ʩ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʦʡ ʘʵʨʦʟʦʣʴʥʫʶ 

ʩʤʝʩʴ (ʩʚʘʨʦʯʥʳʝ ʘʵʨʦʟʦʣʠ), ʢʦʪʦʨʘʷ ʧʦʩʪʫʧʘʝʪ ʚ ʟʦʥʫ ʜʳʭʘʥʠʷ ʯʝʣʦʚʝʢʘ.  

ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʦʪʨʘʩʣʠ ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʩʪʘʚʠʪ ʩʚʦʝʡ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʫʛʣʫʙʣʝʥʥʦʤʫ ʠʟʫʯʝʥʠʶ ʧʨʠʨʦʜʳ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʵʣʝʢʪʨʦʛʘʟʦʩʚʘʨʱʠʢʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʜʝʡʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʥʦʡ 

ʩʨʝʜʳ, ʟʘʱʠʪʳ ʟʜʦʨʦʚʴʝ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦʡ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʧʦʟʚʦʣʷʝʪ ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʩʦʩʪʘʚ 

ʚʦʟʜʫʭʘ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʜʘʯʘ ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʦʜʘʯʝ ʯʠʩʪʦʛʦ ʠ ʫʜʘʣʝʥʠʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ (ʟʘʛʨʷʟʥʝʥʥʦʛʦ 

ʠʣʠ ʧʝʨʝʛʨʝʪʦʛʦ) ʚʦʟʜʫʭʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʠ ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ.  ɹʣʘʛʦʜʘʨʷ ʚʳʪʷʞʥʦʡ 

ʩʠʩʪʝʤʝ ʚʝʥʪʠʣʷʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʙʦʨ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʚʨʝʜʥʳʤʠ ʧʨʠʤʝʩʷʤʠ ʠʣʠ 

ʧʝʨʝʛʨʝʪʦʛʦ ʚʦʟʜʫʭʘ ʠ ʝʛʦ ʫʜʘʣʝʥʠʝ ʠʟ ʧʦʤʝʱʝʥʠʷ ʯʝʨʝʟ ʩʝʪʴ ʚʦʟʜʫʭʦʚʦʜʦʚ ʩ ʧʦʤʦʱʴʶ 

ʚʝʥʪʠʣʷʪʦʨʘ. ʇʨʠʪʦʯʥʳʝ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʧʨʠʥʦʩʷʪ ʚ ʧʦʤʝʱʝʥʠʝ ʯʠʩʪʳʡ ʚʦʟʜʫʭ ʩ 

ʫʣʠʮʳ, ʘ ʧʨʠʪʦʯʥʳʝ ʫʩʪʘʥʦʚʢʠ ʣʦʢʘʣʴʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʨʘʟʙʘʚʣʷʶʪ ʚʦʟʜʫʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʢʦʣʦ ʤʝʩʪʘ ʚʳʜʝʣʝʥʠʷ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ, ʩʥʠʞʘʷ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʜʦ 
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ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʚ ʮʝʣʷʭ 

ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʚʝʥʪʠʣʷʮʠʠ ʩʧʦʩʦʙʥʳ ʥʘʛʨʝʚʘʪʴ 

ʠʣʠ ʦʭʣʘʞʜʘʪʴ, ʦʩʫʰʘʪʴ ʠʣʠ ʫʚʣʘʞʥʷʪʴ ʚʦʟʜʫʭ, ʘ ʪʘʢʞʝ ʬʠʣʴʪʨʦʚʘʪʴ ʝʛʦ ʧʝʨʝʜ ʧʦʜʘʯʝʡ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʦʤʝʱʝʥʠʝ. 

ɼʣʷ ʩʚʘʨʦʯʥʦʛʦ ʮʝʭʘ ʥʝʦʙʭʦʜʠʤʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʱʝʦʙʤʝʥʥʦʡ ʠ 

ʤʝʩʪʥʦʡ ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʳʭ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʯʠʱʝʥʠʷ ʚʦʟʜʫʭʘ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪʘʭ. ɼʣʷ ʢʘʞʜʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʤʝʩʪʥʦʡ ʚʝʥʪʠʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʝʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ. ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʣʦʢʘʣʴʥʦʤ ʫʜʘʣʝʥʠʠ 

ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʝ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʛʘʟʦʩʚʘʨʱʠʢʘ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʱʝʦʙʤʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ, ʢʘʢ ʥʝʟʘʚʠʩʠʤʦʡ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʘʠʣʫʯʰʝʤʫ ʦʯʠʱʝʥʠʶ ʨʘʙʦʯʝʡ ʟʦʥʳ ʦʪ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ.  

ɺʥʝʜʨʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʤʝʩʪʥʦʡ ʠ ʦʙʱʝʦʙʤʝʥʥʦʡ 

ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʳʭ ʚʝʥʪʠʣʷʮʠʡ ʧʨʠ ʩʚʘʨʢʝ ʥʝ ʪʦʣʴʢʦ ʛʘʨʘʥʪʠʨʫʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʫʙʠʨʘʷ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʠʟ ʚʦʟʜʫʭʘ ʨʘʙʦʯʝʡ 

ʟʦʥʳ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʦʟʜʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ 

ʪʨʫʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ.  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝ ʩʢʘʟʘʥʥʳʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʠʣʠ ʩʥʠʞʝʥʠʝ ʚʨʝʜʥʳʭ ʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʯʝʪʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʫʩʣʦʚʠʷʤʠ 

ʪʨʫʜʘ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʚʦʧʨʦʩ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʦʬʠʣʘʢʪʠʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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ʉʀʉʊɽʄʅʓɽ ʇʈʆɹʃɽʄʓ ɹʃɸɻʆʋʉʊʈʆʁʉʊɺɸ ɺ ʈʆʉʉʀʁʉʂʆʁ 

ʌɽɼɽʈɸʎʀʀ ʀ ʇʋʊʀ ʀʍ ʈɽʐɽʅʀʗ ʉ ʋʏɪʊʆʄ ʉʇɽʎʀʌʀʂʀ 

ʇʆʉʊʂʆʅʌʃʀʂʊʅʓʍ ʊɽʈʈʀʊʆʈʀʁ (ʅɸ ʇʈʀʄɽʈɽ ɼʅʈ)  

 

ʀ. ʀ. ʂʨʠʚʝʥʢʦ 

ɻɹʋ çʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè 

 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʠʩʪʝʤʥʳʝ ʧʨʦʙʣʝʤʳ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʬʘʢʪʦʨʦʚ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢʦʥʪʝʢʩʪʫ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʛʜʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʢʦʥʬʣʠʢʪʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʨʘʟʨʫʰʝʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʃɸɻʆʋʉʊʈʆʁʉʊɺʆ, ɻʆʈʆɼʉʂɸʗ ʉʈɽɼɸ, 

ʇʆʉʊʂʆʅʌʃʀʂʊʅʆɽ ɺʆʉʉʊɸʅʆɺʃɽʅʀɽ, ɻʆʉʋɼɸʈʉʊɺɽʅʅɸʗ ʇʆʃʀʊʀʂɸ, 

ʄʋʅʀʎʀʇɸʃʔʅʆɽ ʋʇʈɸɺʃɽʅʀɽ, ʋʉʊʆʁʏʀɺʆɽ ʈɸɿɺʀʊʀɽ 

 

The article examines systemic challenges in urban environment improvement in the 

Russian Federation, driven by a complex interplay of historical, institutional, financial, and 

managerial factors. Particular attention is given to the context of the Donetsk Peopleôs 

Republic, where urban improvement efforts are carried out under conditions of post-conflict 

recovery, severely damaged infrastructure, and limited administrative and financial capacities. 

Keywords: URBAN IMPROVEMENT, URBAN ENVIRONMENT, POST-CONFLICT 

RECOVERY, PUBLIC POLICY, MUNICIPAL GOVERNANCE, SUSTAINABLE 

DEVELOPMENT 

 

ʇʨʦʙʣʝʤʳ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʦʩʷʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʦʙʫʩʣʦʚʣʝʥʳ ʢʘʢ ʠʩʪʦʨʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤʠ, ʬʠʥʘʥʩʦʚʳʤʠ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʝʢʣʘʨʠʨʫʝʤʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʣʠʪʠʢʫ 

ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʥʘ ʧʨʘʢʪʠʢʝ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʚʳʟʦʚʦʚ: ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʥʘ 

ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ, ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʥʠʟʢʦʡ 

ʚʦʚʣʝʯʸʥʥʦʩʪʴʶ ʛʨʘʞʜʘʥ ʚ ʧʨʦʮʝʩʩʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʩʣʘʙʦʡ ʢʦʦʨʜʠʥʘʮʠʝʡ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʚʣʘʩʪʠ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʠ ʧʨʦʙʣʝʤʳ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʤʘʣʳʭ ʛʦʨʦʜʘʭ ʠ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʛʜʝ ʦʛʨʘʥʠʯʝʥʳ ʥʝ ʪʦʣʴʢʦ 

ʙʶʜʞʝʪʥʳʝ ʨʝʩʫʨʩʳ, ʥʦ ʠ ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʝʢʪʦʚ 

[1]. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʬʦʨʤʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ï ʘʢʮʝʥʪ 

ʜʝʣʘʝʪʩʷ ʥʘ ʢʦʩʤʝʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʫʩʪʘʥʦʚʢʘ ʣʘʚʦʯʝʢ, ʫʨʥ, ʧʦʢʨʘʩʢʘ ʬʘʩʘʜʦʚ), 

ʪʦʛʜʘ ʢʘʢ ʦʩʪʘʶʪʩʷ ʥʝʨʝʰʸʥʥʳʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʚʦʧʨʦʩʳ: ʩʦʩʪʦʷʥʠʝ ʠʥʞʝʥʝʨʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʡʩʪʚʫʝʪ 

ʨʷʜ ʬʝʜʝʨʘʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ, ʢʣʶʯʝʚʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʡ ʧʨʦʝʢʪ 

çʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳè, ʟʘʧʫʱʝʥʥʳʡ ʚ 2017 ʛ. ʚ ʨʘʤʢʘʭ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çɾʠʣʴʸ ʠ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘè. ʇʨʦʝʢʪ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʜʚʦʨʦʚʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʟʘ ʩʯʸʪ 

ʬʝʜʝʨʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʙʶʜʞʝʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʤʝʭʘʥʠʟʤ ʧʨʷʤʦʛʦ ʫʯʘʩʪʠʷ ʛʨʘʞʜʘʥ ʯʝʨʝʟ ʛʦʣʦʩʦʚʘʥʠʝ ʥʘ ʧʣʘʪʬʦʨʤʝ çɻʦʩʫʩʣʫʛʠè ʠ 
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ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʙʩʫʞʜʝʥʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʦʛʨʘʤʤʳ ʧʦ ʨʝʥʦʚʘʮʠʠ, 

ʨʘʟʚʠʪʠʶ ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ, ʥʘʙʝʨʝʞʥʳʭ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʶ ʩʪʘʥʜʘʨʪʦʚ çʫʤʥʦʛʦ ʛʦʨʦʜʘè. 

ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʤʝʨ ʦʩʪʘʸʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʡ: ʚ ʢʨʫʧʥʳʭ ʘʛʣʦʤʝʨʘʮʠʷʭ 

(ʄʦʩʢʚʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʂʘʟʘʥʴ) ʜʦʩʪʠʛʘʶʪʩʷ ʟʘʤʝʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʣʘʛʦʜʘʨʷ 

ʩʦʙʩʪʚʝʥʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʢʦʤʧʝʪʝʥʮʠʷʤ, ʪʦʛʜʘ ʢʘʢ ʚ ʜʝʧʨʝʩʩʠʚʥʳʭ ʠ ʤʦʥʦʛʦʨʦʜʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʬʝʜʝʨʘʣʴʥʳʭ ʪʨʘʥʩʬʝʨʪʦʚ ʠ ʩʣʘʙʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʩʦʟʜʘʥʥʦʡ ʩʨʝʜʦʡ [2-3]. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʘʩʰʪʘʙ 

ʦʭʚʘʪʘ (ʝʞʝʛʦʜʥʦ ʙʣʘʛʦʫʩʪʨʘʠʚʘʶʪʩʷ ʪʳʩʷʯʠ ʪʝʨʨʠʪʦʨʠʡ), ʩʦʭʨʘʥʷʝʪʩʷ ʜʠʩʙʘʣʘʥʩ ʤʝʞʜʫ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʢʘʯʝʩʪʚʦʤ ʨʝʘʣʠʟʘʮʠʠ. ʏʘʩʪʦ ʧʨʦʝʢʪʳ ʩʪʨʘʜʘʶʪ ʦʪ 

ʥʝʜʦʩʪʘʪʢʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ: ʠʛʥʦʨʠʨʫʶʪʩʷ ʧʨʠʥʮʠʧʳ ʣʘʥʜʰʘʬʪʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʤʘʣʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ, ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ ʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʘʜʘʧʪʘʮʠʠ [4-5]. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʘʙʦ ʨʘʟʚʠʪʘ ʩʠʩʪʝʤʘ ʧʦʩʪʧʨʦʝʢʪʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʧʦʜʜʝʨʞʢʠ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʡ ʜʝʛʨʘʜʘʮʠʠ ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʭ ʟʦʥ. 

ɺ ʢʦʥʪʝʢʩʪʝ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʧʨʘʚʦʚʦʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʧʦʣʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʧʦʩʪʢʦʥʬʣʠʢʪʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʨʘʟʨʫʰʝʥʥʫʶ ʠʣʠ 

ʠʟʥʦʰʝʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʥʳʝ ʙʶʜʞʝʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 

- ʘʜʘʧʪʘʮʠʷ ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʫʯʸʪʦʤ ʣʦʢʘʣʴʥʳʭ ʫʩʣʦʚʠʡ (ʨʘʟʨʘʙʦʪʢʘ 

ʫʧʨʦʱʸʥʥʳʭ, ʥʦ ʛʠʙʢʠʭ ʤʝʪʦʜʠʢ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʦʵʪʘʧʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ); 

- ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʫʢʨʝʧʣʝʥʠʝ (ʩʦʟʜʘʥʠʝ ʥʘ ʙʘʟʝ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʮʝʥʪʨʦʚ 

ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʛʦʨʦʜʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʨʦʩʩʠʡʩʢʠʭ ʵʢʩʧʝʨʪʦʚ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ); 

- ʘʢʪʠʚʠʟʘʮʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʫʯʘʩʪʠʷ (ʚʥʝʜʨʝʥʠʝ ʧʨʘʢʪʠʢ ʩʦʚʤʝʩʪʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʦʣʦʥʪʸʨʩʢʠʭ ʠʥʠʮʠʘʪʠʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ 

ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ); 

- ʧʨʠʦʨʠʪʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʥʘʜ ʵʩʪʝʪʠʢʦʡ (ʬʦʢʫʩ ʥʘ ʨʝʰʝʥʠʷʭ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʩʦʮʠʘʣʴʥʫʶ ʠʥʢʣʶʟʠʚʥʦʩʪʴ (ʦʩʚʝʱʝʥʠʝ, ʧʝʰʝʭʦʜʥʳʝ ʜʦʨʦʞʢʠ, ʤʘʣʳʝ ʬʦʨʤʳ ʜʣʷ ʜʝʪʝʡ 

ʠ ʧʦʞʠʣʳʭ)); 

- ʠʥʪʝʛʨʘʮʠʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʚ ʧʨʦʛʨʘʤʤʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (ʢʦʦʨʜʠʥʘʮʠʷ ʩ 

ʧʨʦʝʢʪʘʤʠ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʞʠʣʴʷ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ); 

- ʚʥʝʜʨʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʧʦʩʪʧʨʦʝʢʪʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ (ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʢʣʶʯʝʥʠʝʤ ʨʘʩʭʦʜʦʚ ʥʘ ʠʭ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʙʶʜʞʝʪʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʙʳʩʪʨʫʶ 

ʜʝʛʨʘʜʘʮʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ); 

- ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʦʡ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʣʘʪʬʦʨʤ ʜʣʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʘʩʝʣʝʥʠʝʤ, ʯʪʦ ʧʦʚʳʩʠʪ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ); 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʝʝʩʪʨʘ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ ʠ ʪʠʧʦʚʳʭ ʨʝʰʝʥʠʡ 

(ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʫʩʧʝʰʥʳʭ ʢʝʡʩʦʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʩ ʫʯʸʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, 

ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʯʪʦ 
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ʦʙʝʩʧʝʯʠʪ ʥʘʢʦʧʣʝʥʠʝ ʠ ʪʠʨʘʞʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʥʘ ʫʨʦʚʥʝ ʚʩʝʭ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʧʝʰʥʦʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʚ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʝ 

ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʢʦʤʧʣʝʢʩʥʦʛʦ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ, ʠʥʪʝʛʨʠʨʫʶʱʝʛʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʛʦʨʦʜʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʠʛʨʘʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʥʦʩʠʪʴ 

ʥʝ ʪʦʣʴʢʦ ʬʠʥʘʥʩʦʚʳʡ, ʥʦ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʠ ʢʘʜʨʦʚʳʡ 

ʭʘʨʘʢʪʝʨ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʚʳʩʪʨʦʝʥʥʳʭ ʩ ʫʯʸʪʦʤ ʧʦʩʪʢʦʥʬʣʠʢʪʥʦʡ ʩʧʝʮʠʬʠʢʠ: ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʛʠʙʢʠʤʠ, ʧʦʵʪʘʧʥʳʤʠ, ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʤʠ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʙʘʟʦʚʳʭ ʬʫʥʢʮʠʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʘ ʥʝ ʥʘ ʠʤʠʪʘʮʠʶ ʩʪʘʥʜʘʨʪʦʚ, ʧʨʠʤʝʥʠʤʳʭ ʚ 

ʩʪʘʙʠʣʴʥʳʭ ʨʝʛʠʦʥʘʭ. 

ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤ ʵʣʝʤʝʥʪʦʤ ʚʳʩʪʫʧʘʝʪ ʘʢʪʠʚʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʤʝʩʪʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ï ʦʪ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʦʙʣʝʤ ʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ 

ʨʝʘʣʠʟʘʮʠʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʊʦʣʴʢʦ ʪʘʢʦʡ ʩʠʥʪʝʟ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʪʝʭʥʠʯʝʩʢʦʡ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʝ ʧʨʦʩʪʦ ʬʠʟʠʯʝʩʢʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʥʦ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ɹʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʚ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ 

ʈʝʩʧʫʙʣʠʢʝ ʜʦʣʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʢʘʢ ʨʘʟʨʦʟʥʝʥʥʳʡ ʥʘʙʦʨ ʢʦʩʤʝʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦʩʪʢʦʥʬʣʠʢʪʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʧʦʩʦʙʥʳʡ ʩʪʘʪʴ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʙʦʣʝʝ ʰʠʨʦʢʠʭ ʩʦʮʠʘʣʴʥʳʭ 

ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ. 
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ʈɸɿɺʀʊʀɽ ʉʀʉʊɽʄ ʈɸʅʅɽɻʆ ʇʈɽɼʋʇʈɽɾɼɽʅʀʗ ʅɸ ʆʉʅʆɺɽ ɸʅɸʃʀɿɸ 

ɹʆʃʔʐʀʍ ɼɸʅʅʓʍ ɺ ʅɽʌʊɽɻɸɿʆɺʆʁ ʆʊʈɸʉʃʀ 

 

ʈ.ɿ. ʂʘʪʘʣʘʥʜʟʝ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ, ɸ.ʀ. ʂʦʨʦʚʢʠʥʘ 

ʌɻɹʆʋ ɺʆ «ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ» 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʧʨʠʥʮʠʧʳ, ʤʝʪʦʜʳ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʢʝʡʩʳ ʚʥʝʜʨʝʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ 

ʦʙʩʫʞʜʘʶʪʩʷ ʚʳʟʦʚʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʭ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝʤ ʠ ʠʥʪʝʛʨʘʮʠʝʡ ʚ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʈʆʄʓʐʃɽʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʅɽʌʊɽɻɸɿʆɺɸʗ 

ʆʊʈɸʉʃʔ, ʉʀʉʊɽʄʓ ʈɸʅʅɽɻʆ ʇʈɽɼʋʇʈɽɾɼɽʅʀʗ, ʇʈɽɼʀʂʊʀɺʅɸʗ 

ɸʅɸʃʀʊʀʂɸ. 

 

This paper examines the architectural principles, machine learning methods, and 

practical implementation cases of such systems, as well as discusses the challenges associated 

with scaling and integrating them into existing enterprise infrastructure.  

Keywords: INDUSTRIAL SAFETY, OIL AND GAS INDUSTRY, EARLY 

WARNING SYSTEMS, MACHINE LEARNING, PREDICTIVE ANALYTICS. 

 

ʅʝʬʪʝʛʘʟʦʚʘʷ ʦʪʨʘʩʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ: ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʢʚʘʞʠʥ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ ʠ 

ʭʨʘʥʠʣʠʱ ʩʦʧʨʷʞʝʥʘ ʩ ʨʠʩʢʘʤʠ ʫʪʝʯʝʢ, ʚʟʨʳʚʦʚ, ʧʦʞʘʨʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʷʭ ʜʘʪʯʠʢʦʚ ʠ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʨʦʚʝʨʢʘʭ, ʟʘʯʘʩʪʫʶ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʚʳʷʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʠ ʫʛʨʦʟ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʘʢʪʫʘʣʴʥʳʤ 

ʩʪʘʥʦʚʠʪʩʷ ʧʝʨʝʭʦʜ ʢ ʧʨʦʘʢʪʠʚʥʳʤ, ʧʨʝʜʠʢʪʠʚʥʳʤ ʤʦʜʝʣʷʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ. 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ: 

SCADA-ʩʠʩʪʝʤ, IoT-ʜʘʪʯʠʢʦʚ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʣʘʪʬʦʨʤ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ, 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʦʪʯʸʪʦʚ ʦʙ ʠʥʮʠʜʝʥʪʘʭ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ ʠ ʜʘʞʝ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʝʡ. ʀʥʪʝʛʨʘʮʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʵʪʠʭ ʜʘʥʥʳʭ ʦʪʢʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ (ʉʈʇ), ʩʧʦʩʦʙʥʳʭ ʥʝ ʪʦʣʴʢʦ ʬʠʢʩʠʨʦʚʘʪʴ 

ʦʪʢʣʦʥʝʥʠʷ, ʥʦ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʨʘʟʚʠʪʠʝ [4,5,6]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʉʈʇ ʥʘ ʙʘʟʝ Big Data ʦʙʳʯʥʦ ʩʪʨʦʷʪʩʷ ʧʦ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ 

ʘʨʭʠʪʝʢʪʫʨʝ, ʚʢʣʶʯʘʶʱʝʡ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

- ʉʙʦʨ ʠ ʘʛʨʝʛʘʮʠʷ ʜʘʥʥʳʭ ï ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ 

ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ, ʰʣʶʟʦʚ ʜʘʥʥʳʭ ʠ ʦʙʣʘʯʥʳʭ ʧʣʘʪʬʦʨʤ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʶ ʮʝʣʦʩʪʥʦʩʪʠ, ʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʜʘʥʥʳʭ. 

- ʍʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ï ʧʨʠʤʝʥʷʶʪʩʷ ʤʘʩʰʪʘʙʠʨʫʝʤʳʝ ʨʝʰʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

Hadoop, Apache Spark ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʣʘʪʬʦʨʤʳ (ʥʘʧʨʠʤʝʨ, 

OSIsoft PI System, AWS IoT Greengrass). 

- ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ï ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ. ɿʜʝʩʴ ʠʩʧʦʣʴʟʫʶʪʩʷ:  

1) ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (Random Forest, Gradient Boosting, LSTM-ʥʝʡʨʦʩʝʪʠ) 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ; 2) ʤʝʪʦʜʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ (k-means, DBSCAN) ʜʣʷ ʩʝʛʤʝʥʪʘʮʠʠ 



97 

 

ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ; 3) ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ (Bayesian Networks) 

ʜʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠʥʮʠʜʝʥʪʘ. 

- ʀʥʪʝʨʬʝʡʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ð ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʠʩʢʦʚ, ʛʝʥʝʨʘʮʠʷ ʦʧʦʚʝʱʝʥʠʡ, 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʢʦʨʨʝʢʪʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʷʤ, ʠʥʪʝʛʨʘʮʠʷ ʩ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʦʮʝʥʠʚʘʪʴ ʦʩʪʘʪʦʯʥʳʡ ʨʝʩʫʨʩ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʥʘʩʦʩʦʚ, ʢʦʨʨʦʟʠʦʥʥʳʡ 

ʠʟʥʦʩ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʨʠʪʠʯʥʳʝ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʢʫʨʨʝʥʪʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (RNN) ʜʣʷ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ 

ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʢʚʘʞʠʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʘʯʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʛʘʟʦʚʦʛʦ 

ʧʨʦʨʳʚʘ ʟʘ 6ï12 ʯʘʩʦʚ ʜʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ. 

ʈʷʜ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʫʞʝ ʚʥʝʜʨʠʣʠ ʧʦʜʦʙʥʳʝ ʨʝʰʝʥʠʷ. ʊʘʢ, BP 

ʠʩʧʦʣʴʟʫʝʪ ʧʣʘʪʬʦʨʤʫ Plant Operations Advisor, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʦʩʪʘʥʦʚʦʢ 

ʥʘ 15% ʠ ʧʦʚʳʩʠʪʴ ʨʝʘʢʮʠʶ ʥʘ ʘʥʦʤʘʣʠʠ ʥʘ 30%. ɺ ʈʦʩʩʠʠ çɻʘʟʧʨʦʤ ʥʝʬʪʴè ʨʝʘʣʠʟʫʝʪ 

ʧʨʦʝʢʪ çʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʤʝʩʪʦʨʦʞʜʝʥʠʷè, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʩʠʩʪʝʤʳ ʨʘʥʥʝʛʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʩ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ, 

ʯʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʬʦʥʪʘʥʠʨʦʚʘʥʠʷ ʠ ʦʙʨʫʰʝʥʠʷ ʩʪʚʦʣʦʚ ʩʢʚʘʞʠʥ 

[7,8,9]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʘʚʠʣʴʥʦ ʥʘʩʪʨʦʝʥʥʳʝ ʉʈʇ ʥʘ ʦʩʥʦʚʝ Big Data 

ʩʧʦʩʦʙʥʳ: 

- ʩʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʘʚʘʨʠʡ ʥʘ 20ï40%; 

- ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʠʥʮʠʜʝʥʪʳ ʚ 2ï3 ʨʘʟʘ; 

- ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʟʘ ʩʯʸʪ ʧʝʨʝʭʦʜʘ ʦʪ 

ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʢ ʩʦʩʪʦʷʥʠʶ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʨʝʤʦʥʪʫ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʚʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʨʷʜʦʤ ʙʘʨʴʝʨʦʚ: 

- ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ: ʥʘʣʠʯʠʝ ʰʫʤʦʚ, ʧʨʦʧʫʩʢʦʚ, ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʬʦʨʤʘʪʦʚ; 

- ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ: ʧʦʚʳʰʝʥʥʘʷ ʫʷʟʚʠʤʦʩʪʴ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʢ ʭʘʢʝʨʩʢʠʤ 
ʘʪʘʢʘʤ; 

- ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ: ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʠ ʠʟʤʝʥʝʥʠʷ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ; 

- ʨʝʛʫʣʷʪʦʨʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ: ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩʝʨʪʠʬʠʢʘʮʠʠ ʀʀ-

ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɼʘʣʴʥʝʡʰʘʷ ʵʚʦʣʶʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʪʨʝʤʷ ʢʣʶʯʝʚʳʤʠ ʪʨʝʥʜʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʢʦʥʚʝʨʛʝʥʮʠʷ ʩ ʪʝʭʥʦʣʦʛʠʝʡ 

ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʦʪʦʯʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʩʠʤʫʣʷʪʦʨʳ 

ʬʠʟʠʯʝʩʢʠʭ ʘʢʪʠʚʦʚ ʜʣʷ ʫʛʣʫʙʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʮʝʥʘʨʠʝʚ. ɺʦ-ʚʪʦʨʳʭ, ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 

ʙʘʨʴʝʨʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ ʚʩʸ ʘʢʪʠʚʥʝʝ ʙʫʜʝʪ ʟʘʜʝʡʩʪʚʦʚʘʪʴʩʷ ʬʝʜʝʨʘʪʠʚʥʦʝ 

ʦʙʫʯʝʥʠʝ ï ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʦʜʝʣʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʢʦʥʝʮ, ʢʨʠʪʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʧʝʨʝʭʦʜ ʢ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʤ ʘʣʛʦʨʠʪʤʘʤ (Explainable AI), ʧʦʩʢʦʣʴʢʫ 

ʦʙʲʷʩʥʠʤʦʩʪʴ ʧʨʠʥʠʤʘʝʤʳʭ ʩʠʩʪʝʤʦʡ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʜʦʚʝʨʠʷ 

ʩʦ ʩʪʦʨʦʥʳ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ [1,2,3].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʳ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʩʪʘʥʦʚʷʪʩʷ ʢʨʘʝʫʛʦʣʴʥʳʤ 

ʢʘʤʥʝʤ ʥʦʚʦʡ ʬʠʣʦʩʦʬʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʤʝʱʘʷ ʬʦʢʫʩ ʩ ʣʠʢʚʠʜʘʮʠʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʥʘ ʠʭ ʫʧʨʝʞʜʘʶʱʝʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. ʀʭ ʚʥʝʜʨʝʥʠʝ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ 

ʢʣʶʯʝʚʳʝ ʧʨʠʦʨʠʪʝʪʳ: ʦʭʨʘʥʫ ʪʨʫʜʘ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʦʧʝʨʘʮʠʦʥʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɼʦʩʪʠʞʝʥʠʝ ʵʪʠʭ ʮʝʣʝʡ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʢʦʥʩʦʣʠʜʘʮʠʠ ʢʦʤʧʝʪʝʥʮʠʡ ï 
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ʫʩʧʝʭ ʙʫʜʫʱʠʭ ʧʨʦʝʢʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʣʘʞʝʥʥʦʡ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʦʚ, data-ʫʯʸʥʳʭ, 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʦʨʛʘʥʦʚ, ʦʙʲʝʜʠʥʸʥʥʳʭ ʟʘʜʘʯʝʡ 

ʩʦʟʜʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠ ʩʦʚʝʨʰʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ ʧʨʠʝʤʣʝʤʳʭ ʨʝʰʝʥʠʡ [1,8,9]. 
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ʂʆʄʇʃɽʂʉʅʓɽ ɸʉʇɽʂʊʓ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ɺ 

ʉʀʉʊɽʄɸʍ ʊɽʍʅʆʉʌɽʈʅʆɻʆ ʄʆʅʀʊʆʈʀʅɻɸ ʀ ʋʇʈɸɺʃɽʅʀʗ 

 

ʢ.ʥ.ʥ., ɸ.ɸ. ʅʝʯʘʡ 

ʌɻʂʆʋ ɺʆ «ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄɺɼ ʈʦʩʩʠʠ»  

 

ɺ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʧʨʦʙʣʝʤʘ ʪʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʚʦʧʨʦʩʘʤʠ ʟʘʱʠʪʳ 

ʮʠʬʨʦʚʳʭ ʘʢʪʠʚʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʥʝʜʨʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IIoT) ʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʶʪ ʧʦʚʝʨʭʥʦʩʪʴ ʜʣʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʠʙʝʨʘʪʘʢ, ʪʨʘʥʩʬʦʨʤʠʨʫʷ ʫʛʨʦʟʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʧʨʷʤʳʝ ʨʠʩʢʠ ʜʣʷ ʬʠʟʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. ɺʥʝʜʨʝʥʠʝ 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ 

ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʜʘʥʥʳʭ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʠʥʪʝʛʨʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʠʩʪʝʤʳ ʪʝʭʥʦʩʬʝʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʊɽʍʅʆʉʌɽʈʅɸʗ 

ɹɽɿʆʇɸʉʅʆʉʊʔ, ɹʆʃʔʐʀɽ ɼɸʅʅʓɽ, ʈɽʇʃʀʂɸʎʀʗ ɼɸʅʅʓʍ, 

ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʉʀʉʊɽʄʓ, ʇʈʆʄʓʐʃɽʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ 

 

In the context of modern industrial production and urban management, the problem of 

technosphere security is inextricably linked to the protection of digital assets and management 

information systems. The digitalization of critical facilities, the introduction of the Industrial 

Internet of Things (IIoT) and geographic information systems (GIS) significantly expand the 

attack surface for potential cyberattacks, transforming information security threats into direct 

risks to physical safety and environmental stability. The implementation of complex radio-

electronic monitoring systems and distributed control systems requires new approaches to 

ensuring the confidentiality, integrity and availability of data. This work is devoted to the 

analysis of modern approaches to integrating information security principles into technosphere 

safety systems, taking into account the specifics of industry and construction. 

Keywords: INFORMATION SECURITY, TECHNOSPHERE SECURITY, BIG DATA, 

DATA REPLICATION, GEOINFORMATION SYSTEMS, INDUSTRIAL SAFETY 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʥʝʧʨʝʨʳʚʥʦʤ ʧʦʪʦʢʝ ʜʘʥʥʳʭ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʜʘʪʯʠʢʦʚ, ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ. ʕʪʠ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ, 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʦʨʤʘʪʦʚ (ʧʨʠʟʥʘʢʠ Big Data), 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʆʜʥʘʢʦ 

ʩʘʤʘ ʵʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʩʪʘʥʦʚʠʪʩʷ ʫʷʟʚʠʤʳʤ ʵʣʝʤʝʥʪʦʤ. ʅʘʨʫʰʝʥʠʝ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʣʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ, ʠʭ ʮʝʣʦʩʪʥʦʩʪʠ ʠʣʠ ʜʦʩʪʫʧʥʦʩʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʜʝʣʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʦʙʱʝʡ ʩʠʩʪʝʤʳ ʪʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤ ʪʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʘʩʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʛʦʨʦʜʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʣʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʧʝʨʠʨʫʶʪ ʜʘʥʥʳʤʠ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʤʝʞʜʫ ʩʝʨʚʝʨʘʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʮʠʷʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʧʣʠʢʘʮʠʠ 

ʜʘʥʥʳʭ ʤʝʞʜʫ ʪʘʢʠʤʠ ʩʝʨʚʝʨʘʤʠ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʘʢʪʠʢʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʠʩʢʠ. ʂʘʞʜʘʷ ʪʦʯʢʘ ʨʝʧʣʠʢʘʮʠʠ ʠ ʢʘʞʜʳʡ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʩʪʘʪʴ ʮʝʣʴʶ ʜʣʷ ʘʪʘʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʝʨʝʭʚʘʪ, ʠʩʢʘʞʝʥʠʝ ʠʣʠ 

ʙʣʦʢʠʨʦʚʢʫ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʱʠʪʘ 

ʛʝʪʝʨʦʛʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʛʜʝ ʠʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ. ʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʪʘʢʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʥʝ ʪʦʣʴʢʦ ʧʦʭʠʪʠʪʴ 

ʜʘʥʥʳʝ, ʥʦ ʠ ʚʥʝʜʨʠʪʴ ʣʦʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʨʠʥʷʪʠʶ ʦʰʠʙʦʯʥʳʭ 

ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʠʥʪʝʟ ʣʦʛʠʢʦ-

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʪʨʝʙʫʝʪ ʠʟʥʘʯʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʠʭ ʘʨʭʠʪʝʢʪʫʨʫ. 

ʇʘʨʘʜʦʢʩʘʣʴʥʳʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʠ Big Data, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʘʥʘʣʠʟʘ 

ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʦʩʬʝʨʳ, ʩʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʮʝʣʝʡ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ɹʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʩʠʩʪʝʤʘʤʠ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʠ ʜʘʪʯʠʢʦʚ, ʥʦ ʠ ʩʣʫʞʝʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʙʦʪʝ 

ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʞʫʨʥʘʣʳ ʜʦʩʪʫʧʘ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɸʥʘʣʠʟ ʵʪʠʭ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ 

ʩʢʨʳʪʳʝ ʘʥʦʤʘʣʠʠ ʠ ʢʠʙʝʨʘʪʘʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʩʠʛʥʘʪʫʨʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʅʘʧʨʠʤʝʨ, ʧʨʝʜʠʢʪʠʚʥʳʝ ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩʧʦʩʦʙʥʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʦʪʢʣʦʥʝʥʠʷ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ, 

ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʥʘʯʘʣʦ ʮʝʣʝʚʦʡ ʘʪʘʢʠ ʠʣʠ ʚʥʫʪʨʝʥʥʝʡ ʫʛʨʦʟʳ. ʕʪʦʪ ʧʦʜʭʦʜ ʦʩʦʙʝʥʥʦ 

ʚʘʞʝʥ ʜʣʷ ʟʘʱʠʪʳ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʛʜʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩʙʦʝʚ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʠ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʠ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. ʄʝʪʦʜʳ, 

ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʦʢʦʣʦʟʝʤʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ 

ʧʨʦʛʥʦʟʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ, ʥʘʭʦʜʷʪ ʥʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʟʘʜʘʯʝ 

ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʢʠʙʝʨʫʛʨʦʟ ʜʣʷ ʢʨʠʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɼʣʷ ʩʠʩʪʝʤ ʪʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʦʡʩʪʚʦ ʜʦʩʪʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʯʘʩʪʦ 

ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ. ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʳʙʨʦʩʝ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ, ʜʝʬʦʨʤʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʧʘʨʘʤʝʪʨʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʨʝʧʣʠʢʘʮʠʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʝʨʚʝʨʘʤʠ ʙʘʟ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʨʝʧʣʠʢʘʮʠʠ, ʪʘʢʠʭ ʢʘʢ 

ʩʠʥʭʨʦʥʥʘʷ ʠ ʘʩʠʥʭʨʦʥʥʘʷ, ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʘʢʪʫʘʣʴʥʦʩʪʠ 

ʜʘʥʥʳʭ (RPO ð ʮʝʣʝʚʘʷ ʪʦʯʢʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ) ʠ ʩʢʦʨʦʩʪʴʶ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ɺ 

ʢʦʥʪʝʢʩʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʟʘʱʠʪʘ ʢʘʢ ʩʘʤʠʭ 

ʨʝʧʣʠʮʠʨʫʝʤʳʭ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʢʘʥʘʣʦʚ ʠʭ ʧʝʨʝʜʘʯʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʚʦʟʥʦʛʦ 

ʰʠʬʨʦʚʘʥʠʷ, ʩʪʨʦʛʠʭ ʤʝʭʘʥʠʟʤʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ ʜʣʷ ʜʦʩʪʫʧʘ ʢ 

ʨʝʧʣʠʢʘʤ, ʘ ʪʘʢʞʝ ʤʦʥʠʪʦʨʠʥʛ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʥʘ ʚʩʝʭ ʫʟʣʘʭ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʘʨʭʠʪʝʢʪʫʨʳ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ, ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʣʦʞʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. 
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ʕʬʬʝʢʪʠʚʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʤ ʫʛʨʦʟʘʤ ʥʘ ʩʪʳʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʠ ʪʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʜʛʦʪʦʚʢʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ. 

ʅʝʜʦʩʪʘʪʦʢ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʣʫʞʙ ʦ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʘʭ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. ʅʝʦʙʭʦʜʠʤʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʥʝ ʪʦʣʴʢʦ ʫ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʦ ʠ ʫ 

ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ, ʩʪʨʦʠʪʝʣʝʡ, ʵʢʦʣʦʛʦʚ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ 

ʠ ʦʮʝʥʢʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʨʠʝʥʪʘʮʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʛʦʨʦʜʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 

ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʫʩʪʦʡʯʠʚʳʡ ʯʝʣʦʚʝʯʝʩʢʠʡ ʙʘʨʴʝʨ ʥʘ ʧʫʪʠ ʢʠʙʝʨʫʛʨʦʟ. ʈʘʟʨʘʙʦʪʢʘ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʰʘʛʦʤ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɿʘʱʠʪʘ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʘʭ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʦʪ ʢʠʙʝʨʫʛʨʦʟ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʦʧʮʠʝʡ, ʘ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʠʭ ʥʘʜʝʞʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ Big Data ʠ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʧʦʩʪʨʦʝʥʠʝ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʭ ʠ ʟʘʱʠʱʝʥʥʳʭ 

ʩʠʩʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʢʘʜʨʦʚ, 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʫʩʪʦʡʯʠʚʫʶ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ. ɼʘʣʴʥʝʡʰʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʠ 

ʩʪʘʥʜʘʨʪʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʩʧʝʮʠʬʠʢʫ ʦʪʨʘʩʣʝʚʳʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠʣʠ 

ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, 

ʚʢʣʶʯʘʷ ʢʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʤʦʞʝʪ ʦʪʢʨʳʪʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʆɹɽʉʇɽʏɽʅʀʗ ʇʈʆʄʓʐʃɽʅʅʆʁ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ ʀ ɼʆʅɽʎʂʆʁ ʅɸʈʆɼʅʆʁ 

ʈɽʉʇʋɹʃʀʂɽ 

 

ʜ.ʵ.ʥ., ʜʦʮʝʥʪ, ɸ.ɺ. ʇʦʣʦʚʷʥ, ʢ.ʵ.ʥ. ʉʠʥʠʮʳʥʘ ʂ.ʀ. 

ɻɹʋ çʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè 

 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʠʩʪʝʤʥʳʝ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʝ. ʈʝʘʣʠʟʘʮʠʷ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʰʝʥʠʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʥʠʞʝʥʠʝ ʪʝʭʥʦʛʝʥʥʳʭ ʨʠʩʢʦʚ, ʟʘʱʠʪʫ ʥʘʩʝʣʝʥʠʷ 

ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʈʆʄʓʐʃɽʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʎʀʌʈʆɺʀɿɸʎʀʗ 

ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ, ʊɽʍʅʆɻɽʅʅʓɽ ʈʀʉʂʀ, ʄʆɼɽʈʅʀɿɸʎʀʗ 

ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ, ʋʇʈɸɺʃɽʅʀɽ ʇʈʆʄʓʐʃɽʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʔʖ 

 

The article examines systemic challenges in ensuring industrial safety in the Russian 

Federation and the Donetsk People's Republic. The proposed solutions aim to reduce 

technological risks, protect the population and the environment, and ensure the sustainable 

economic and technological integration of the Donetsk People's Republic into the Russian 

Federationôs economic space. 

Keywords: INDUSTRIAL SAFETY, INDUSTRY DIGITALIZATION, 

TECHNOLOGICAL RISKS, INDUSTRIAL MODERNIZATION, INDUSTRIAL SAFETY 

MANAGEMENT 

 

ʇʨʦʙʣʝʤʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥʳ 

ʢʦʤʧʣʝʢʩʦʤ ʩʪʨʫʢʪʫʨʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʥʘʣʠʯʠʝ ʨʘʟʚʠʪʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʚʢʣʶʯʘʷ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 116-ʌɿ 

çʆ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚè, ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʠʟʠʯʝʩʢʠʤ ʠ ʤʦʨʘʣʴʥʳʤ 

ʠʟʥʦʩʦʤ, ʦʩʦʙʝʥʥʦ ʚ ʪʘʢʠʭ ʩʝʢʪʦʨʘʭ, ʢʘʢ ʭʠʤʠʯʝʩʢʘʷ, ʥʝʬʪʝʛʘʟʦʚʘʷ ʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʦʩʪʝʭʥʘʜʟʦʨʘ, ʜʦʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʠʟʥʦʩʦʤ ʩʚʳʰʝ 

60 % ʚ ʨʷʜʝ ʦʪʨʘʩʣʝʡ ʧʨʝʚʳʰʘʝʪ 40 %, ʯʪʦ ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʨʦʩʪʦʤ ʘʚʘʨʠʡʥʦʩʪʠ 

ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʨʠʩʢʦʚ [1]. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʳʟʦʚʳ ʩʚʷʟʘʥʳ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʧʝʨʩʦʥʘʣʘ, ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴʶ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʠʩʢʘʤʠ, ʘ ʪʘʢʞʝ ʩʣʘʙʦʡ ʠʥʪʝʛʨʘʮʠʝʡ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʧʨʦʮʝʩʩʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʤʝʭʘʥʠʟʤʦʚ: ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ 

ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʜʟʦʨ ʩʦ ʩʪʦʨʦʥʳ ʈʦʩʪʝʭʥʘʜʟʦʨʘ, ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚ (ʚ ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʛʨʘʤʤ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ), ʘ ʪʘʢʞʝ 

ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʮʝʥʪ ʥʘ ʮʠʬʨʦʚʠʟʘʮʠʶ 

ï ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʠ 
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ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʘʚʘʨʠʷʤ [2-3]. 

ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʤʝʨ ʦʩʪʘʸʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʡ. ʀʥʩʧʝʢʮʠʦʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʯʘʩʪʫʶ ʥʦʩʠʪ ʬʦʨʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʥʘ 

ʤʦʜʝʨʥʠʟʘʮʠʶ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʦʣʴʟʫ ʢʨʫʧʥʳʭ 

ʛʦʩʢʦʨʧʦʨʘʮʠʡ. ʄʘʣʳʡ ʠ ʩʨʝʜʥʠʡ ʙʠʟʥʝʩ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʡ ʦʧʘʩʥʳʝ ʦʙʲʝʢʪʳ, ʯʘʩʪʦ 

ʦʢʘʟʳʚʘʝʪʩʷ ʚʥʝ ʟʦʥʳ ʚʥʠʤʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʫʝʪ 

ʩʢʚʦʟʥʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʥʘ ʤʝʞʦʪʨʘʩʣʝʚʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʩʠʩʪʝʤʥʳʭ ʢʨʠʟʠʩʦʚ. 

ɺ ʢʦʥʪʝʢʩʪʝ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʦʙʣʝʤʳ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʦʩʪʨʦʪʫ ʚ ʩʠʣʫ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʡʩʷ ʩʪʨʫʢʪʫʨʳ 

ʵʢʦʥʦʤʠʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʨʝʩʫʨʩʦʸʤʢʠʝ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ ʦʪʨʘʩʣʠ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʦʤʳʰʣʝʥʥʳʭ ʘʢʪʠʚʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʫʛʣʝʜʦʙʳʚʘʶʱʝʤ, 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʤ, ʭʠʤʠʯʝʩʢʦʤ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʘʭ ï ʦʪʨʘʩʣʷʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡ, ʪʝʭʥʦʛʝʥʥʳʭ 

ʢʘʪʘʩʪʨʦʬ ʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʨʠ ʵʪʦʤ ʫʢʘʟʘʥʥʳʝ 

ʩʝʢʪʦʨʘ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʫʩʣʦʚʠʷʭ ʛʣʫʙʦʢʦʛʦ ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ: ʧʦ ʦʮʝʥʢʘʤ 

ʵʢʩʧʝʨʪʦʚ, ʩʪʝʧʝʥʴ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʤʥʦʛʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʝʚʳʰʘʝʪ 70 %, ʘ ʤʦʨʘʣʴʥʦʝ ʫʩʪʘʨʝʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʫʩʫʛʫʙʣʷʝʪʩʷ 

ʤʥʦʛʦʣʝʪʥʠʤ ʜʝʬʠʮʠʪʦʤ ʠʥʚʝʩʪʠʮʠʡ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʩʦʚʨʝʤʝʥʥʳʤ 

ʨʝʰʝʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ [4-5]. 

ʂ ʵʪʠʤ ʩʪʨʫʢʪʫʨʥʳʤ ʚʳʟʦʚʘʤ ʜʦʙʘʚʣʷʶʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʦʨʫʞʸʥʥʦʛʦ 

ʢʦʥʬʣʠʢʪʘ, ʢʦʪʦʨʳʡ ʥʘʥʸʩ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ 

ʨʝʛʠʦʥʘ: ʨʘʟʨʫʰʝʥʳ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʦʚʨʝʞʜʝʥʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʝʪʠ, 

ʯʘʩʪʠʯʥʦ ʫʪʨʘʯʝʥʳ ʩʠʩʪʝʤʳ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʦ ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʚʳʰʝʥʥʦʡ ʫʷʟʚʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʩʥʠʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ 

ʫʛʨʦʟʳ.  

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʙʘʟʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʊʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʳ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ 

ʈʝʩʧʫʙʣʠʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʝʘʣʠʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ 

ʜʠʩʙʘʣʘʥʩʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ ʛʨʘʥʪʦʚʳʝ ʠ ʩʫʙʩʠʜʠʘʨʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʦʧʘʩʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ. ʇʨʠʦʨʠʪʝʪ 

ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʜʘʥ ʪʝʤ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʢʦʪʦʨʳʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʠʩʢʘ, 

ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɺʪʦʨʳʤ ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʳʩʪʫʧʘʝʪ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʠʩʢʦʚ, ʪʝʭʥʠʯʝʩʢʠ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʩʦʚʤʝʩʪʠʤʳʭ ʩ 

ʨʦʩʩʠʡʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ 

ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʸʪʘ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʦʩʥʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʦʢ ʜʘʪʯʠʢʘʤʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʦʥʣʘʡʥ-ʢʦʥʪʨʦʣʷ ʢʨʠʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʘʚʘʨʠʡʥʳʭ 

ʩʠʪʫʘʮʠʡ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʮʝʥʘʨʠʝʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ.  
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ʊʨʝʪʴʠʤ ʵʣʝʤʝʥʪʦʤ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦʡ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʧʝʨʩʦʥʘʣʘ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʛʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʢʣʶʯʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʜʘʥʥʳʭ ʚ ʦʙʱʝʨʦʩʩʠʡʩʢʫʶ ʩʠʩʪʝʤʫ ʫʯʸʪʘ ʠ ʢʦʥʪʨʦʣʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʩʦʟʜʘʩʪ ʧʨʝʜʧʦʩʳʣʢʠ 

ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʪʝʭʥʦʛʝʥʥʳʭ ʫʛʨʦʟ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪ ʥʘʜʸʞʥʫʶ 

ʟʘʱʠʪʫ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʧʝʨʩʦʥʘʣʘ, ʥʘʩʝʣʝʥʠʷ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʵʪʦ ʩʪʘʥʝʪ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʪʦʡʯʠʚʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʊʘʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʜʦʣʞʥʘ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʪʨʸʭ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʠʥʮʠʧʘʭ: ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʦʛʦ ʫʩʣʦʚʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨ, ʘ ʪʘʢʞʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʚ ʧʨʘʚʦʚʦʤ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ. ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʜʘʥʥʳʝ ʤʝʨʳ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʨʘʟʨʫʰʝʥʥʳʭ ʠʣʠ ʫʩʪʘʨʝʚʰʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʥʦ ʠ ʠʭ ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʦʚʳʩʠʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʝʸ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʚʥʝʰʥʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʤ ʰʦʢʘʤ. 
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ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ 1972ʛ. ʠ 2025ʛ.  ʅʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʧʦ 

ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʭʦʣʦʜʥʦʡ ʧʷʪʠʜʥʝʚʢʠ, ʩʨʝʜʥʠʭ 

ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʜʝʣʘʶʪʩʷ ʚʳʚʦʜʳ ʦ ʪʝʥʜʝʥʮʠʷʭ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʃʀʄɸʊʀʏɽʉʂʀɽ ʇɸʈɸʄɽʊʈʓ, ʊɽʄʇɽʈɸʊʋʈɸ 

ʅɸʈʋɾʅʆɻʆ ɺʆɿɼʋʍɸ, ʆʊʆʇʀʊɽʃʔʅʓʁ ʇɽʈʀʆɼ ɻʆɼɸ, ɸʄʇʃʀʊʋɼʓ 

ʂʆʃɽɹɸʅʀʁ, ʀɿʄɽʅɽʅʀɽ ʂʃʀʄɸʊɸ.  

 

Changes in climate parameters specified in regulatory documents for 1972  and 

2025are presented. Based on a comparison of data on average annual temperatures, the 

heating season, the cold five-day period, and average and maximum daily fluctuations, 

conclusions are drawn about parameter trends for design and construction. 

Keywords: CLIMATIC PARAMETERS, OUTDOOR AIR TEMPERATURE, HEATING 

SEASON, FLUCTUATION AMPLITUDE, CLIMATE CHANGE. 

 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʦʪʥʦʩʷʪ ʢ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʝ, ʚʣʠʷʶʱʝʡ ʥʘ 

ʚʩʝ ʘʩʧʝʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ[1]. ʉ 9.09.2025ʛ. ʜʝʡʩʪʚʫʝʪ ʥʦʚʘʷ ʨʝʜʘʢʮʠʷ ʉʇ 

131.13330, ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʨʝʜʘʢʮʠʡ 1972ʛ.  

ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʦʜʥʦʠʤʝʥʥʳʝ ʧʫʥʢʪʳ (ʤʝʪʝʦʩʪʘʥʮʠʠ) ʚ ʥʦʨʤʘʪʠʚʘʭ 1972 ʠ 2025ʛ. 

ʩ ʫʯʝʪʦʤ ʧʝʨʝʠʤʝʥʦʚʘʥʠʡ ʛʦʨʦʜʦʚ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʦʙʣʘʩʪʷʤ. ɹʳʣʠ 

ʫʯʪʝʥʳ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ ʈʌ, ʜʘʥʥʳʝ ʧʦ ʢʦʪʦʨʳʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʥʦʨʤʘʪʠʚʝ 1972ʛ. 

(ɼʦʥʝʮʢ, ʃʫʛʘʥʩʢ, ʄʘʨʠʫʧʦʣʴ, ɿʘʧʦʨʦʞʴʝ, ɻʝʥʠʯʝʩʢ, ʍʝʨʩʦʥ). ɺ ʠʪʦʛʝ ʧʦʣʫʯʠʣʦʩʴ 389 

ʧʫʥʢʪʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʩ 

ʫʢʘʟʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʫʥʢʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2.  ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʘʥʥʳʝ ʧʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ tʩʨ.ʛʦʜ, Áʉ, ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʭʦʣʦʜʥʦʡ 

ʧʷʪʠʜʥʝʚʢʠ tʭ5 ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 0,92, Áʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

nʦʧ, ʩʫʪ. ʠ ʝʛʦ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ  tʩʨ.ʦʧ, Áʉ.  

 

ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʭʦʣʦʜʥʦʡ ʧʷʪʠʜʥʝʚʢʠ, ʩʨʝʜʥʝʛʦʜʦʚʦʡ, 

ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʀʟʤʝʥʝʥʠʝ 

tʩʨ.ʛʦʜ tx5 nʦʧ tʩʨ.ʦʧ 

ʂʦʣ-ʚʦ 

ʧʫʥʢʪʦʚ 

æʩʨ, 

Áʉ 

ʂʦʣ-ʚʦ 

ʧʫʥʢʪʦʚ 

æʩʨ, 

 Áʉ 

æ, 

% 

ʂʦʣ-ʚʦ 

ʧʫʥʢʪʦʚ 

æʩʨ, 

ʩʫʪ. 

æ, 

% 

ʂʦʣ-ʚʦ 

ʧʫʥʢʪʦʚ 

æʩʨ,  

Áʉ 

æ, 

% 

ʥʝʪ 0 - 56  - 14,4 7 -  1,81 6 -  1,55 

ʫʤʝʥʴʰʝʥʠʝ  0 - 72 1,833 18,51 375 7,195 96,9 55 1,238 14,21 

ʫʚʝʣʠʯʝʥʠʝ 388 1,225 261 2,62 67,1 5 1,8 1,29 326 1,06 84,24 

 

ʀʟ ʪʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ ʩ 1972 ʧʦ 2025ʛ. ʜʣʷ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,225Áʉ.  

ʊʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʡ ʧʷʪʠʜʥʝʚʢʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʜʣʷ 14,4% ʧʫʥʢʪʦʚ, ʫʤʝʥʴʰʠʣʘʩʴ ʜʣʷ 

18,51% ʚ ʩʨʝʜʥʝʤ ʥʘ 1,833Áʉ ʠ ʫʚʝʣʠʯʠʣʘʩʴ ʜʣʷ 67,1% ʥʘ 2,62Áʉ. ɺ ʠʟʤʝʥʝʥʠʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʝʦʙʣʘʜʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʜʣʷ 96,9% ʧʫʥʢʪʦʚ 

ʚ ʩʨʝʜʥʝʤ ʥʘ 7,195 ʩʫʪʦʢ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʫʚʝʣʠʯʠʣʘʩʴ ʜʣʷ 

84,24% ʚ ʩʨʝʜʥʝʤ ʥʘ 1,06Áʉ, ʘ ʜʣʷ 14,21% ʧʫʥʢʪʦʚ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 1,238Áʉ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʦʡ ʧʷʪʠʜʥʝʚʢʠ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 0,92 ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ 
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ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʠʩʪʝʤ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʭʦʣʦʜʥʦʡ ʧʷʪʠʜʥʝʚʢʠ ʧʨʦʠʟʦʰʣʦ ʜʣʷ ʧʫʥʢʪʦʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ, 

ɺʦʣʦʛʦʜʩʢʦʡ, ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣ., ʟʥʘʯʠʪʝʣʴʥʳʭ ʯʘʩʪʷʭ ʀʨʢʫʪʩʢʦʡ, ʂʘʤʯʘʪʩʢʦʡ, 

ʂʦʩʪʨʦʤʩʢʦʡ, ʃʝʥʠʥʛʨʘʜʩʢʦʡ, ʄʘʛʘʜʘʥʩʢʦʡ, ʆʤʩʢʦʡ, ʊʶʤʝʥʩʢʦʡ,  ʄʫʨʤʘʥʩʢʦʡ ʦʙʣ., 

ʨʝʩʧʫʙʣʠʢʘʭ ʂʦʤʠ, ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ,  ʍʄɸʆ, ʅɸʆ, ʏɸʆ ʠ ʗʄɸʆ. ʇʦ ʧʨʠʙʣʠʞʝʥʥʳʤ 

ʦʮʝʥʢʘʤ ʢʦʣʠʯʝʩʪʚʦ ʞʠʪʝʣʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʛʜʝ ʧʨʦʠʟʦʰʣʦ 

ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʷ tʭ5 ʩʦʩʪʘʚʣʷʝʪ 3,8% ʦʪ ʚʩʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʈʌ. ʋʤʝʥʴʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʭʦʣʦʜʥʦʡ ʧʷʪʠʜʥʝʚʢʠ ʧʨʦʠʟʦʰʣʦ ʜʣʷ ʜʚʫʭ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚ (ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ) ʋʬʘ ʠ ʏʝʣʷʙʠʥʩʢ, ʧʷʪʠ ʢʨʫʧʥʳʭ: ɺʣʘʜʠʤʠʨ, ɺʦʣʦʛʜʘ, 

ʄʘʭʘʯʢʘʣʘ, ɻʨʦʟʥʳʡ, ɸʨʭʘʥʛʝʣʴʩʢ, ʪʨʝʭ ʙʦʣʴʰʠʭ: ʏʝʨʢʝʩʩʢ, ʂʦʤʩʦʤʦʣʴʩʢ ʥʘ ɸʤʫʨʝ, 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ.  

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʷʥʚʘʨʷ 

t1, ʬʝʚʨʘʣʷ t2, ʤʘʨʪʘ t3, ʦʢʪʷʙʨʷ t10, ʥʦʷʙʨʷ, t11, ʜʝʢʘʙʨʷ t12, ʜʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 389 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʪʦʧʠʪʝʣʴʥʦʤʫ 

ʧʝʨʠʦʜʫ. 

 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ 

ʀʟʤʝʥʝʥʠʝ 

t1 t2 t3 

ʂʦʣ-ʚʦ 

ʧʫʥʢʪʦʚ 

æʩʨ,  

Áʉ 

æ, 

% 

ʂʦʣ-ʚʦ 

ʧʫʥʢʪʦʚ 

æʩʨ,  

Áʉ 

æ, 

% 

ʂʦʣ-ʚʦ 

ʧʫʥʢʪʦʚ 

æʩʨ, 

 Áʉ 

æ, 

% 

ʥʝʪ 1   0,26 7   1,80 0   0 

ʫʤʝʥʴʰʝʥʠʝ  20 0,46 5,14 17 0,4529 4,37 0 0 0 

ʫʚʝʣʠʯʝʥʠʝ 368 1,85 94,60 365 1,777 93,83 389 2,421 100 

ʀʟʤʝʥʝʥʠʝ 

t10 t11 t12 

ʂʦʣ-ʚʦ 

ʧʫʥʢʪʦʚ 

æʩʨ,  

Áʉ 

æ, 

% 

ʂʦʣ-ʚʦ 

ʧʫʥʢʪʦʚ 

æʩʨ,  

Áʉ 

æ, 

% 

ʂʦʣ-ʚʦ 

ʧʫʥʢʪʦʚ 

æʩʨ,  

Áʉ 

æ, 

% 

ʥʝʪ 13   3,35 6   1,55 0   0 

ʫʤʝʥʴʰʝʥʠʝ  34 0,294 8,76 16 0,3688 4,12 7 0,757 1,8 

ʫʚʝʣʠʯʝʥʠʝ 341 0,851 87,89 366 1,255 94,33 382 1,706 98,2 

 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (ʪʘʙʣʠʮʘ 2) 

ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʫʥʢʪʦʚ ʭʘʨʘʢʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ. 

ʅʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʚʩʝʭ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʘʨʪʝ ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 2,421Áʉ, ʘ ʥʘʠʤʝʥʴʰʠʡ ʚ ʦʢʪʷʙʨʝ 0,851Áʉ. ʇʦ ʙʦʣʴʰʠʥʩʪʚʫ 

ʤʝʪʝʦʩʪʘʥʮʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʅʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʨʪʫ 

100%, ʘʧʨʝʣʶ 99,74 ʠ ʜʝʢʘʙʨʶ 98,2%. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘ ʨʷʜʝ ʤʝʪʝʦʩʪʘʥʮʠʡ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʥʠʞʝʥʠʝ ʩʨʝʜʥʠʭ ʤʝʩʷʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʷʥʚʘʨʝ ʜʣʷ 5,14% ʥʘ 

0,46Áʉ, ʬʝʚʨʘʣʝ 4,37% ʥʘ 0,453Áʉ, ʦʢʪʷʙʨʝ 8,76% ʥʘ 0,294Áʉ, ʥʦʷʙʨʝ 4,12% ʥʘ 0,369Áʉ, 

ʜʝʢʘʙʨʝ 1,8% ʥʘ 0,757Áʉ.  

ʅʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʫʪʦʯʥʳʭ ʘʤʧʣʠʪʫʜ 

ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʨʘʜʫʩʘʭ ʠ ʧʨʦʮʝʥʪʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʈʠʩʫʥʦʢ 1ï ʀʟʤʝʥʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʩʫʪʦʯʥʳʭ ʘʤʧʣʠʪʫʜ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʨʘʜʫʩʘʭ 

ʈʠʩʫʥʦʢ 2ïʀʟʤʝʥʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʩʫʪʦʯʥʳʭ ʘʤʧʣʠʪʫʜ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʧʨʦʮʝʥʪʘʭ 

 

ʅʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʘʤʧʣʠʪʫʜ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘʜ ʫʤʝʥʴʰʝʥʠʝʤ ʜʣʷ ʚʩʝʭ ʤʝʩʷʮʝʚ ʢʨʦʤʝ ʥʦʷʙʨʷ ʠ ʜʝʢʘʙʨʷ 

(ʨʠʩʫʥʦʢ 1). ʅʘʠʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʷ ʩʝʥʪʷʙʨʷ 2,84Áʉ ʠ ʬʝʚʨʘʣʷ 1,89Áʉ. 

ɼʣʷ 10 ʤʝʩʷʮʝʚ ʠʟ 12 ʜʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʤʝʪʝʦʩʪʘʥʮʠʡ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʫʪʦʯʥʳʭ ʘʤʧʣʠʪʫʜ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨ ʥʘʨʫʞʥʦʛʦ 

ʚʦʟʜʫʭʘ, ʜʣʷ ʥʦʷʙʨʷ ʠ ʜʝʢʘʙʨʷ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʪʝʥʜʝʥʮʠʷ. ɼʣʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʤʝʪʝʦʩʪʘʥʮʠʡ ʜʣʷ ʧʝʨʠʦʜʘ ʩ ʷʥʚʘʨʷ ʧʦ ʘʚʛʫʩʪ ʟʥʘʯʝʥʠʷ ʥʝ ʠʟʤʝʥʠʣʠʩʴ (ʨʠʩʫʥʦʢ 2). 

ʀʟ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʈʌ 

ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʫʪʦʯʥʳʭ ʘʤʧʣʠʪʫʜ 

ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ 2025ʛ. ʚ ʩʨʝʜʥʝʤ ʥʘ 2,79Áʉ ʜʣʷ 68,15% 

ʧʫʥʢʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1972ʛ. ʋʤʝʥʴʰʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 2,134Áʉ ʜʣʷ 

15,04%. ʅʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜ ʢʦʣʝʙʘʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʝʥʪʷʙʨʝ ʠ ʬʝʚʨʘʣʝ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʥʠʭ ʩʫʪʦʯʥʳʭ ʘʤʧʣʠʪʫʜ ʢʦʣʝʙʘʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʢʘʟʘʚʰʠʡ ʧʨʝʦʙʣʘʜʘʶʱʫʶ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ ʜʣʷ 

ʚʩʝʭ ʤʝʩʷʮʝʚ ʛʦʜʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,637Áʉ ʜʣʷ 70,26% ʧʫʥʢʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1972ʛ. 

ʋʤʝʥʴʰʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,12Áʉ ʜʣʷ 27,26%. ʅʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ 

ʘʤʧʣʠʪʫʜ ʢʦʣʝʙʘʥʠʡ ʧʨʦʠʟʦʰʣʦ ʚ ʘʧʨʝʣʝ. 
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ʟʘʜʘʯ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʦʮʝʥʢʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʭ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʍʈɸʅɸ ʊʈʋɼɸ, ʎʀʌʈʆɺʀɿɸʎʀʗ, ɸɺʊʆʄɸʊʀɿɸʎʀʗ, 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ, ɺʅɽɼʈɽʅʀɽ, ɺʆɿʄʆɾʅʆʉʊʀ. 

 

The article is devoted to the study of the processes of automation and digitalization of 

the occupational safety service activities, the analysis of the directions of their implementation, 

the distribution of tasks in terms of the automation potential and the assessment of the feasibility 

of their automation. 

Keywords: LABOR PROTECTION, DIGITALIZATION, AUTOMATION, 

EFFICIENCY, IMPLEMENTATION, OPPORTUNITIES. 

 

ɺ ʧʫʙʣʠʢʘʮʠʠ [1] ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʨʳ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʣʫʞʙʳ ʦʭʨʘʥʳ ʪʨʫʜʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʠʩʪʝʤʳ: ʀʉ ʉʆʊ, 

ç1ʉ: ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʆʭʨʘʥʘ ʪʨʫʜʘè ʠ çʊʝʭʵʢʩʧʝʨʪè, ʜʦʩʪʫʧʥʳʝ ʜʣʷ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʮʝʥʘʤ ʠ ʩ ʨʘʟʥʳʤʠ ʫʨʦʚʥʷʤʠ 

ʧʦʜʧʠʩʢʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʫʥʢʮʠʦʥʘʣ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ 

ʩʧʝʮʠʬʠʢʝ ʨʘʙʦʪʳ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʨʘʙʦʪʢʠ ʠ 

ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ɸʥʘʣʦʛʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ ʩʣʫʞʙʳ 

ʦʭʨʘʥʳ ʪʨʫʜʘ ʚ ʚʫʟʘʭ, ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ, ʯʪʦ ʜʝʣʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʨʘʟʨʘʙʦʪʢʫ 

ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʫʯʸʪʦʤ ʚʩʝʭ ʥʶʘʥʩʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʫʩʣʦʚʠʠ ʜʦʨʘʙʦʪʢʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʪʘ, 

ʚʦʟʤʦʞʥʘ ʝʛʦ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ ʜʣʷ ʜʨʫʛʠʭ ʚʫʟʦʚ. 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ, 

ʥʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʮʝʥʪʨʦʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ 

ʫʜʘʣʸʥʥʳʤ ʜʦʩʪʫʧʦʤ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ, ʣʠʙʦ ʣʦʢʘʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ʪʝʭʥʠʢʝ 

ʦʪʜʝʣʘ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [1ï3]. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʫʞʙʳ 

ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʳʜʝʣʠʚ ʟʘʜʘʯʠ, ʧʦʜʣʝʞʘʱʠʝ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘ 

ʩʯʸʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ. 

ʉʨʝʜʠ ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʡ ʩʧʝʮʠʘʣʠʩʪʘ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ: 

- ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ ʩ ʨʘʟʨʘʙʦʪʢʦʡ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʝʨ; 

-  ʫʯʸʪ ʧʨʦʭʦʞʜʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʦʙʫʯʘʶʱʠʤʠʩʷ; 

-  ʧʨʦʚʝʜʝʥʠʝ ʚʚʦʜʥʦʛʦ ʠʥʩʪʨʫʢʪʘʞʘ ʠ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ, 

ʧʦʞʘʨʥʦʡ ʠ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʦʜʧʠʩʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ; 

-   ʫʯʸʪ ʦʙʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʢʦʥʪʨʦʣʴ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ; 

-   ʚʝʜʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʞʫʨʥʘʣʦʚ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʩʘʡʪʝ ʘʢʪʫʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ 

ʠʥʩʪʨʫʢʮʠʡ; 

-  ʫʯʸʪ ʠ ʢʦʥʪʨʦʣʴ ʧʝʨʚʠʯʥʳʭ ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ (ʦʛʥʝʪʫʰʠʪʝʣʝʡ), ʩʨʦʢʦʚ 

ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʩʧʠʩʘʥʠʷ; 

- ʫʯʸʪ ʠ ʚʳʜʘʯʘ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ), ʢʦʥʪʨʦʣʴ ʩʨʦʢʦʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʦʚʝʨʢʠ. 

ʊʘʢʞʝ ʚʳʷʚʣʝʥʳ ʟʘʜʘʯʠ, ʧʦʜʣʝʞʘʱʠʝ ʯʘʩʪʠʯʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ: 
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- ʢʦʥʪʨʦʣʴ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʬʠʢʩʘʮʠʷ ʥʘʨʫʰʝʥʠʡ ʠ ʩʨʦʢʦʚ 

ʠʭ ʫʩʪʨʘʥʝʥʠʷ; 

- ʨʘʟʨʘʙʦʪʢʘ ʠ ʘʢʪʫʘʣʠʟʘʮʠʷ ʠʥʩʪʨʫʢʮʠʡ, ʧʨʦʚʝʨʢʘ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ; 

- ʦʮʝʥʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ; 

- ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʧʨʠʥʷʪʠʝ ʤʝʨ ʧʦ ʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ; 

- ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʥʦʚ ʧʦ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ; 

- ʧʨʦʚʝʨʢʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʩʠʩʪʝʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʘʜʟʦʨʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʪʯʸʪʥʦʩʪʠ; 

- ʘʥʘʣʠʟ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʚʝʜʝʥʠʝ ʪʨʝʥʠʨʦʚʦʢ ʠ ʫʯʝʥʠʡ, ʧʨʦʚʝʨʢʘ 

ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʧʫʪʝʡ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʚʳʩʚʦʙʦʜʠʪʴ ʚʨʝʤʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʣʠʯʥʦʛʦ ʫʯʘʩʪʠʷ, ʠ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʝ ʩʥʠʞʘʝʪ ʟʥʘʯʠʤʦʩʪʠ ʜʘʥʥʳʭ ʬʫʥʢʮʠʡ, ʘ 

ʣʠʰʴ ʦʧʪʠʤʠʟʠʨʫʝʪ ʠʭ ʚʳʧʦʣʥʝʥʠʝ, ʩʦʢʨʘʱʘʷ ʚʨʝʤʝʥʥʳʝ ʠ ʨʝʩʫʨʩʥʳʝ ʟʘʪʨʘʪʳ. 

ʅʝʚʳʧʦʣʥʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʨʘʙʦʪ ʚʣʝʯʸʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʚʢʣʶʯʘʷ 

ʰʪʨʘʬʳ: 

-   ʥʘʨʫʰʝʥʠʝ ʧʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ï ʰʪʨʘʬ ʦʪ 60 000 

ʜʦ 80 000 ʨʫʙ.; 

-   ʜʦʧʫʩʢ ʩʦʪʨʫʜʥʠʢʘ ʢ ʨʘʙʦʪʝ ʙʝʟ ʤʝʜʦʩʤʦʪʨʘ ʠʣʠ ʦʙʫʯʝʥʠʷ ï ʰʪʨʘʬ ʦʪ 110 000 

ʜʦ 130 000 ʨʫʙ.; 

-   ʥʝʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʉʀɿ ï ʰʪʨʘʬ ʦʪ 130 000 ʜʦ 150 000 ʨʫʙ.; 

-   ʧʦʚʪʦʨʥʦʝ ʥʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ ï ʰʪʨʘʬ ʦʪ 100 000 ʜʦ 200 000 

ʨʫʙ. ʠʣʠ ʧʨʠʦʩʪʘʥʦʚʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦ 90 ʩʫʪʦʢ; 

-   ʩʦʢʨʳʪʠʝ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ï ʰʪʨʘʬ ʦʪ 5 000 ʜʦ 10 000 ʨʫʙ.; 

-   ʥʘʨʫʰʝʥʠʝ ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ï ʰʪʨʘʬ ʦʪ 30 000 ʜʦ 50 000 ʨʫʙ.; 

-   ʥʝ ʦʬʦʨʤʣʝʥʠʝ ʠʣʠ ʥʝʥʘʜʣʝʞʘʱʝʝ ʦʬʦʨʤʣʝʥʠʝ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ ï ʰʪʨʘʬ ʦʪ 

50 000 ʜʦ 100 000 ʨʫʙ.; 

-   ʥʘʨʫʰʝʥʠʝ ʧʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʤʝʜʦʩʤʦʪʨʦʚ ï ʰʪʨʘʬ ʦʪ 30 000 ʜʦ 50 000 ʨʫʙ.; 

-  ʥʝʚʳʧʦʣʥʝʥʠʝ ʧʨʝʜʧʠʩʘʥʠʡ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ï ʰʪʨʘʬ ʦʪ 100 000 ʜʦ 

200 000 ʨʫʙ. 

 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ ʪʨʫʜʘ (ʀʉ ʉʆʊ, ç1ʉ: 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, çʊʝʭʵʢʩʧʝʨʪè) ʥʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʚʫʟʦʚ 

ʠ ʪʨʝʙʫʶʪ ʜʦʨʘʙʦʪʢʠ, ʘ ʥʘ ʨʳʥʢʝ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ ʨʝʰʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʩʰʝʡ ʰʢʦʣʳ. ʕʪʦ ʜʝʣʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʧʨʦʩʪʦ 

ʚʳʛʦʜʥʦʡ, ʘ ʥʝʦʙʭʦʜʠʤʦʡ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʢʣʶʯʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ð ʦʮʝʥʢʠ ʨʠʩʢʦʚ, ʫʯʸʪʘ ʤʝʜʦʩʤʦʪʨʦʚ, 

ʠʥʩʪʨʫʢʪʘʞʝʡ ʩ ʪʝʩʪʠʨʦʚʘʥʠʝʤ, ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʞʫʨʥʘʣʦʚ ʠ ʢʦʥʪʨʦʣʷ 

ʉʀɿ ʠ ʦʛʥʝʪʫʰʠʪʝʣʝʡ ð ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʣʫʞʙʳ, ʚʳʩʚʦʙʦʜʠʚ 

ʚʨʝʤʷ ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ: ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠʥʮʠʜʝʥʪʦʚ ʠ ʫʣʫʯʰʝʥʠʷ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

ʉʦʙʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʰʪʨʘʬʦʚ (ʜʦ 200 

000 ʨʫʙ.) ʠ ʧʨʠʦʩʪʘʥʦʚʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ 

ʨʝʛʣʘʤʝʥʪʦʚ ʩ ʜʦʢʫʤʝʥʪʘʣʴʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ, ʩʥʠʞʘʷ ʦʰʠʙʢʠ ʠʟ-ʟʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ. 



110 

 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ: 

ʝʸ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʜʨʫʛʠʤ ʚʫʟʘʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʢʫʧʠʪʴ ʟʘʪʨʘʪʳ ʠ ʧʦʣʫʯʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ, ʧʨʝʚʨʘʪʠʚ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʝʢʪ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʘʢʪʠʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʘ 

ʧʦʩʪʨʦʝʥʠʝ ʮʝʣʦʩʪʥʦʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʧʦʜ ʚʫʟ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ, 

ʧʦʚʳʰʘʶʱʝʡ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
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ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ɼ.ʅ. ʂʠʪʘʝʚ, ʜ.ʪ.ʥ., ʧʨʦʬ., ʆ.ɸ. ʂʫʮʳʛʠʥʘ, ʢ.ʪ.ʥ., ʜʦʮ. ʊʫʣʴʩʢʘʷ ʉ.ɻ. 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʟʘ ʧʝʨʠʦʜ 1962ï2025ʛ. ʅʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʧʦ 
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ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʭʦʣʦʜʥʦʡ ʧʷʪʠʜʥʝʚʢʠ, ʩʨʝʜʥʠʭ 

ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʜʝʣʘʶʪʩʷ ʚʳʚʦʜʳ ʦ ʪʝʥʜʝʥʮʠʷʭ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʨʝʛʠʦʥʦʚ ʈʌ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʃʀʄɸʊʀʏɽʉʂʀɽ ʇɸʈɸʄɽʊʈʓ, ʅʆɺʓɽ ʈɽɻʀʆʅʓ ʈʌ,  

ʀɿʄɽʅɽʅʀɽ ʂʃʀʄɸʊɸ.  

 

Changes in climate parameters specified in regulatory documents for the period 1962ï

2025 are presented. Based on a comparison of data on average annual temperatures, the 

heating season, the cold five-day period, and average and maximum daily fluctuations, 

conclusions are drawn about the trends in parameter changes for the design and construction 

of new regions of the Russian Federation. 

Keywords: CLIMATIC PARAMETERS, NEW REGIONS OF THE RUSSIAN 

FEDERATION, CLIMATE CHANGE. 

 

ʅʦʨʤʳ ʧʦ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʣʠʤʘʪʦʣʦʛʠʠ ʜʣʷ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʌ, ʘ ʠʤʝʥʥʦ 

ɼʦʥʝʮʢʦʡ ʠ ʃʫʛʘʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢ, ɿʘʧʦʨʦʞʩʢʦʡ ʠ ʍʝʨʩʦʥʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʙʳʣʠ ʚʢʣʶʯʝʥʳ 

ʚ ʉʇ 131.13330.2020 ʠʟʤʝʥʝʥʠʝʤ ˉ2 ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʨʠʢʘʟʦʤ ʄʠʥʩʪʨʦʷ ʈʦʩʩʠʠ ʦʪ 

30.06.2023ʛ. ˉ469/ʧʨ ʠ ʚʢʣʶʯʘʶʪ ʜʘʥʥʳʝ ʧʦ ʜʝʚʷʪʠ ʤʝʪʝʦʩʪʘʥʮʠʷʤ[1]. C 9 ʩʝʥʪʷʙʨʷ 2025 

ʛ. ʚʚʝʜʝʥʘ ʚ ʜʝʡʩʪʚʠʝ ʥʦʚʘʷ ʨʝʜʘʢʮʠʷ ʉʇ 131.13330.2025 ʚ ʢʦʪʦʨʦʡ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʤʝʪʝʦʩʪʘʥʮʠʡ ʦʩʪʘʣʦʩʴ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʠ ʜʘʥʥʳʝ ʟʘ ʥʝʙʦʣʴʰʦʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ. ɼʦ 2023ʛ. ʥʦʨʤʘʪʠʚʥʳʝ ʜʘʥʥʳʝ ʧʦ 

ʢʣʠʤʘʪʦʣʦʛʠʠ ʜʣʷ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʌ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʨʘʙʦʪʝ, ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʨʝʜʘʢʮʠʠ ʉʅʠʇ 23-01-99* (ʨʝʜ. ʦʪ 24.12.2002ʛ.), ʪ.ʝ. ʧʝʨʠʦʜ  20 ʣʝʪ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʥʦʨʤʘʪʠʚʘʭ  ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ. ɺ 2010ʛ. ʚʳʰʣʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʋʢʨʘʠʥʳ ɼʉʊʋ-

ʅ ɹ ɺ.1.1.ï27:2010 ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʜʘʥʥʳʝ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʛʦʨʦʜʦʚ ʥʦʚʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʙʦʪʝ.  

ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʘʢʠʭ ʢʘʢ 

ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ti, °C,  ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ tʩʨ.ʛʦʜ, Áʉ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ tʩʨ.ʦʧ, Áʉ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ nʦʧ, ʩʫʪ., ʪʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʡ ʧʷʪʠʜʥʝʚʢʠ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 0,92 tʭ5, Áʉ, ʩʨʝʜʥʠʝ ɸʩ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ɸʤʘʢʩ ʩʫʪʦʯʥʳʝ ʘʤʧʣʠʪʫʜʳ 

ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ 

ʧʦ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʣʠʤʘʪʦʣʦʛʠʠ, ʚʳʰʝʜʰʠʝ ʚ ʧʝʨʠʦʜ ʩ 1962 ʧʦ 2025ʛ, ʩ ʫʯʝʪʦʤ ʥʘʟʚʘʥʠʡ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ. ɸʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝ ʜʣʷ ʚʩʝʭ ʧʫʥʢʪʦʚ ʧʨʠʚʦʜʠʪʩʷ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʠ ʧʦ ʨʷʜʫ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ (ʩʤ. ʪʘʙʣʠʮʘ).  

  

ʊʘʙʣʠʮʘ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ (ç+è - ʜʦʩʪʘʪʦʯʥʦ, çï» - 

ʥʝʜʦʩʪʘʪʦʯʥʦ) 
ʇʫʥʢʪ ti tʩʨ.ʛʦʜ tʩʨ.ʦʧ nʦʧ tʭ5 ɸʩ ɸʤʘʢʩ ʇʝʨʠʦʜ 

ɼʦʥʝʮʢ + + + + + + - 1962-2025 

ɻʝʥʠʯʝʩʢ + + + + + - - 1962-2025 

ʃʫʛʘʥʩʢ + + + + + + + 1962-2025 

ʄʘʨʠʫʧʦʣʴ + + + + + - - 1962-1972, 2023,2025 

ɸʩʢʘʥʠʷ-ʅʦʚʘ + + + + + - - 1999-2025 

ɿʘʧʦʨʦʞʴʝ + + + + + - - 1962-2025 

ʍʝʨʩʦʥ + + + + + + + 1962-2025 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 
ʇʫʥʢʪ ti tʩʨ.ʛʦʜ tʩʨ.ʦʧ nʦʧ tʭ5 ɸʩ ɸʤʘʢʩ ʇʝʨʠʦʜ 

ɼʝʙʘʣʴʮʝʚʦ - - - - - + + 2023,2025 

ʂʠʨʠʣʣʦʚʢʘ + + + + + - - 1999-2025 

 

ʀʟ ʪʘʙʣʠʮʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʤʦʞʥʦ 

ʦʮʝʥʠʪʴ ʪʦʣʴʢʦ ʜʣʷ ʃʫʛʘʥʩʢʘ ʠ ʍʝʨʩʦʥʘ, ʜʣʷ ɼʦʥʝʮʢʘ ʚʩʝ ʢʨʦʤʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʘʤʧʣʠʪʫʜ 

ʢʦʣʝʙʘʥʠʡ, ʜʣʷ ɻʝʥʠʯʝʩʢʘ, ʄʘʨʠʫʧʦʣʷ, ɸʩʢʘʥʠʷ-ʅʦʚʘ, ɿʘʧʦʨʦʞʴʝ, ʂʠʨʠʣʣʦʚʢʠ, ʚʩʝ 

ʢʨʦʤʝ ʩʨʝʜʥʠʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʘʤʧʣʠʪʫʜ ʢʦʣʝʙʘʥʠʡ ʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ, ʘ ʜʣʷ 

ɼʝʙʘʣʴʮʝʚʦ ʪʦʣʴʢʦ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨ. ɼʘʥʥʳʝ ʧʦ 1999 ʠ 2003ʛ. ʜʣʷ ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ, 

ʫʢʘʟʘʥʥʦʛʦ ʚ ʪʘʙʣʠʮʝ,  ʩʦʚʧʘʜʘʶʪ. ʇʦ 2023 ʠ 2025ʛ. ʜʣʷ ʩʪʘʥʮʠʡ ɻʝʥʠʯʝʩʢ, ɸʩʢʘʥʠʷ-

ʅʦʚʘ, ɿʘʧʦʨʦʞʴʝ, ʍʝʨʩʦʥ, ʂʠʨʠʣʣʦʚʢʘ ʧʨʦʠʟʦʰʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦ 

ʩʨʝʜʥʝʤʝʩʷʯʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʣʷ ʚʩʝʭ ʧʫʥʢʪʦʚ ʥʝ ʠʟʤʝʥʠʣʠʩʴ ʪʝʤʧʝʨʘʪʫʨʳ ʭʦʣʦʜʥʦʡ 

ʧʷʪʠʜʥʝʚʢʠ ʠ ʩʨʝʜʥʷʷ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʫʪʦʯʥʳʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ.   

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʩʨʝʜʥʝʤʝʩʷʯʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʥʘʨʫʞʥʦʛʦ 

ʚʦʟʜʫʭʘ ʜʣʷ ɼʦʥʝʮʢʘ, ʫʢʘʟʘʥʘ ʤʠʥʠʤʘʣʴʥʘʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 7,5Áʉ, 

ʥʘʙʣʶʜʘʚʰʘʷʩʷ ʚ 1972ʛ., ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 8,1Áʉ ʚ 2010ʛ.  

 

 
ʈʠʩʫʥʦʢ 1 ð ʀʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ɼʦʥʝʮʢʘ 

 

ɼʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʣʥʦʦʙʨʘʟʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʥʜʝʥʮʠʠ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ 

7, 9  ʠ 10-ʛʦ ʤʝʩʷʮʝʚ. ʆʙʱʫʶ ʪʝʥʜʝʥʮʠʶ ʧʦʚʳʰʝʥʠʷ ʩʨʝʜʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠʤʝʶʪ ʤʝʩʷʮʳ 

1,2,3,4 ʠ 12. ʉʠʪʫʘʮʠʷ ʧʦ ʩʨʝʜʥʝʤʝʩʷʯʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʜʣʷ ɼʦʥʝʮʢʘ ʥʝ ʷʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʜʣʷ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʱʝʡ 

ʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʫʩʪʦʡʯʠʚʦʤ ʨʦʩʪʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ 

ʪʝʤʧʝʨʘʪʫʨ (ʨʠʩʫʥʦʢ 2).  
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ʈʠʩʫʥʦʢ 2 ð ʀʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

 

  

ʈʠʩʫʥʦʢ 3 ð ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʈʠʩʫʥʦʢ 4 ð ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩʫʥʢʘ 3, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʠʤʝʝʪ 

ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ. ʅʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʟʘ ʧʝʨʠʦʜ 1962 ʧʦ 2025ʛ. ʧʨʦʠʟʦʰʝʣ ʜʣʷ 

ʃʫʛʘʥʩʢʘ ʠ ʩʦʩʪʘʚʠʣ 1,8Áʉ, ʥʘʠʤʝʥʴʰʠʡ ʜʣʷ ɼʦʥʝʮʢʘ 0,5Áʉ, ʘ ʜʣʷ ʄʘʨʠʫʧʦʣʷ ʧʨʦʠʟʦʰʣʦ 

ʫʤʝʥʴʰʝʥʠʝ ʥʘ 0,1Áʉ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʠʤʝʝʪ ʦʙʱʫʶ 

ʪʝʥʜʝʥʮʠʶ ʢ ʫʤʝʥʴʰʝʥʠʶ ʜʣʷ ʚʩʝʭ ʧʫʥʢʪʦʚ, ʥʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ʟʘ ʧʝʨʠʦʜ 1962-

2025ʛ. ʧʨʦʠʟʦʰʣʦ ʜʣʷ ʄʘʨʠʫʧʦʣʷ ʥʘ 8 ʩʫʪʦʢ, ʘ ʥʘʠʤʝʥʴʰʝʝ ʜʣʷ ɼʦʥʝʮʢʘ ʥʘ 1 ʩʫʪʢʠ. 

ɺʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʡ ʧʷʪʠʜʥʝʚʢʠ (ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 0,92)[2] ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʢʦʪʦʨʦʡ 

ʧʦʢʘʟʳʚʘʝʪ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 3,83Áʉ, ʢʨʦʤʝ ʃʫʛʘʥʩʢʘ ʛʜʝ ʧʨʦʠʟʦʰʣʦ 

ʫʤʝʥʴʰʝʥʠʝ ʥʘ 1Áʉ ʠ ɼʦʥʝʮʢʘ ʛʜʝ ʦʥʘ ʥʝ ʠʟʤʝʥʠʣʘʩʴ.  
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The paper considers the digital transformation of industrial safety based on sensor 

networks, artificial intelligence methods, and predictive analytics. It demonstrates the 

principles of collecting and preparing telemetry, detecting anomalies, predicting failures, and 

incorporating the results into response and maintenance regulations. The paper also discusses 

limitations related to data quality, communication reliability, and management organization. 

Keywords: SENSORS, ANALYTICS, INTELLIGENCE, SAFETY, AND RELIABILITY. 

 

ʎʠʬʨʦʚʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʥʘ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʨʘʟʚʠʚʘʶʪʩʷ 

ʚʤʝʩʪʝ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤ ʠʥʪʝʨʥʝʪʦʤ ʚʝʱʝʡ, ʤʘʰʠʥʥʳʤ ʦʙʫʯʝʥʠʝʤ ʠ ʦʙʨʘʙʦʪʢʦʡ 

ʧʦʪʦʢʦʚʦʡ ʪʝʣʝʤʝʪʨʠʠ. ʅʘ ʧʣʦʱʘʜʢʝ, ʛʜʝ ʨʘʙʦʪʘʶʪ ʧʝʯʠ, ʢʦʤʧʨʝʩʩʦʨʳ, ʥʘʩʦʩʳ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʣʠʥʠʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʬʠʢʩʘʮʠʠ ʦʪʢʣʦʥʝʥʠʡ, 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʠʛʥʘʣʦʚ ʠ ʜʠʩʮʠʧʣʠʥʳ ʨʝʘʛʠʨʦʚʘʥʠʷ. ʉʝʪʝʚʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ ʠʟʤʝʨʝʥʠʡ ʧʝʨʝʚʦʜʠʪ ʢʦʥʪʨʦʣʴ ʠʟ ʨʝʞʠʤʘ ʨʘʟʦʚʳʭ ʦʙʭʦʜʦʚ ʚ ʥʝʧʨʝʨʳʚʥʦʝ 

ʥʘʙʣʶʜʝʥʠʝ, ʘ ʜʘʥʥʳʝ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ ʨʘʟʨʦʟʥʝʥʥʳʤʠ ʞʫʨʥʘʣʘʤʠ ʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ 

ʧʦʪʦʢ ʧʨʠʟʥʘʢʦʚ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʨʝʜʳ. ɺ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʖ. ʉ. ɸʥʜʨʝʝʚʘ 

ʠ ʉ. ɼ. ʊʨʝʪʴʷʢʦʚʘ ʧʨʦʤʳʰʣʝʥʥʳʡ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʝʪʴ ʬʠʟʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʠ ʜʘʪʯʠʢʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʠʭ ʮʝʣʝʡ, ʯʪʦ 

ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʩʢʚʦʟʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʝ [1, ʩ.4]. 

ʇʝʨʝʭʦʜ ʦʪ ʠʟʤʝʨʝʥʠʷ ʨʘʜʠ ʬʠʢʩʘʮʠʠ ʢ ʠʟʤʝʨʝʥʠʶ ʨʘʜʠ ʧʨʦʛʥʦʟʘ ʪʨʝʙʫʝʪ 

ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʧʨʦʮʝʜʫʨ, ʦʜʠʥʘʢʦʚʦ ʧʦʥʠʤʘʝʤʳʭ ʠʥʞʝʥʝʨʘʤʠ, ʤʝʪʨʦʣʦʛʘʤʠ ʠ 

ʘʥʘʣʠʪʠʢʘʤʠ ʜʘʥʥʳʭ. ɼʣʷ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʪʘʢʫʶ ʨʘʤʢʫ ʟʘʜʘʶʪ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʛʜʝ ʦʧʠʩʘʥ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʶ 

ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʚʠʙʨʘʮʠʠ ʠ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʤʘʰʠʥ ʚʨʘʱʘʪʝʣʴʥʦʛʦ 

ʜʝʡʩʪʚʠʷ [2, ʩ.1]. ʉʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʘʷ ʣʦʛʠʢʘ ʩʥʠʞʘʝʪ ʨʠʩʢ ʧʨʦʠʟʚʦʣʴʥʳʭ ʪʨʘʢʪʦʚʦʢ 

ʩʠʛʥʘʣʦʚ ʠ ʫʧʨʦʱʘʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʞʜʫ ʮʝʭʘʤʠ ʠ ʧʣʦʱʘʜʢʘʤʠ. 

ʆʧʘʩʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʦʪʢʘʟ 

ʤʝʭʘʥʠʟʤʘ ʯʘʩʪʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩʢʨʳʪʦ, ʘ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʨʝʟʢʦ. ʇʝʨʝʛʨʝʚ 

ʧʦʜʰʠʧʥʠʢʘ, ʜʨʝʡʬ ʜʘʚʣʝʥʠʷ, ʨʦʩʪ ʚʠʙʨʘʮʠʠ, ʫʪʝʯʢʘ ʛʘʟʘ, ʨʘʟʣʘʜ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ 

ʦʙʨʘʟʫʶʪ ʮʝʧʦʯʢʫ, ʢʦʪʦʨʫʶ ʪʨʫʜʥʦ ʦʪʩʣʝʜʠʪʴ ʧʦ ʦʜʠʥʦʯʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʈʝʛʣʘʤʝʥʪʥʦʝ 
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ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦ ʢʘʣʝʥʜʘʨʶ ʦʩʪʘʚʣʷʝʪ ʤʝʩʪʦ ʜʣʷ ʧʨʦʧʫʩʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʩʢʦʨʦʩʪʴ 

ʜʝʛʨʘʜʘʮʠʠ ʨʘʟʣʠʯʘʝʪʩʷ ʧʦ ʥʘʛʨʫʟʢʘʤ, ʩʨʝʜʝ ʠ ʨʝʞʠʤʘʤ ʧʫʩʢʘ, ʘ ʯʘʩʪʴ ʜʝʬʝʢʪʦʚ 

ʚʦʟʥʠʢʘʝʪ ʤʝʞʜʫ ʧʣʘʥʦʚʳʤʠ ʦʩʪʘʥʦʚʘʤʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ ʧʨʦʬʠʣʴ ʫʛʨʦʟ, 

ʨʘʩʪʝʪ ʜʦʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʜʘʣʝʥʥʳʭ ʢʘʥʘʣʦʚ ʜʦʩʪʫʧʘ, 

ʧʦʵʪʦʤʫ ʜʠʘʛʥʦʩʪʠʢʘ ʩʦʩʪʦʷʥʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʮʠʬʨʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʤʝʥʷʝʪ ʧʨʘʢʪʠʢʫ ʧʨʦʬʠʣʘʢʪʠʢʠ. ɺʤʝʩʪʦ ʫʩʨʝʜʥʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ 

ʧʦʷʚʣʷʶʪʩʷ ʤʦʜʝʣʠ, ʫʯʠʪʳʚʘʶʱʠʝ ʧʨʦʬʠʣʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʠ 

ʨʝʘʣʴʥʫʶ ʢʘʨʪʠʥʫ ʠʟʥʦʩʘ. ʇʨʝʜʠʢʪʠʚʥʘʷ ʘʥʘʣʠʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʣʘʥʠʨʦʚʘʪʴ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʟʘʨʘʥʝʝ, ʩʥʠʞʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʡʥʦʡ ʦʩʪʘʥʦʚʢʠ ʠ ʫʤʝʥʴʰʘʷ ʚʨʝʤʷ 

ʧʨʝʙʳʚʘʥʠʷ ʧʝʨʩʦʥʘʣʘ ʚ ʦʧʘʩʥʦʡ ʟʦʥʝ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʥʝʧʣʘʥʦʚʳʭ ʨʘʙʦʪ. 

ʋʩʪʦʡʯʠʚʳʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʩʚʷʟʢʝ ʜʘʪʯʠʢʦʚ, ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʮʝʜʫʨ 

ʫʧʨʘʚʣʝʥʠʷ, ʠʥʘʯʝ ʩʠʩʪʝʤʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʚʠʪʨʠʥʫ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ. 

ʈʦʩʩʠʡʩʢʠʝ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʪʝʤʝ ʩʦʝʜʠʥʷʶʪ ʪʝʦʨʠʶ ʥʘʜʝʞʥʦʩʪʠ, ʧʨʦʤʳʰʣʝʥʥʫʶ 

ʪʝʣʝʤʝʪʨʠʶ ʠ ʵʢʦʥʦʤʠʢʫ ʨʝʤʦʥʪʘ. ɺ ʩʪʘʪʴʝ ɺ. ʉ. ɺʝʣʠʢʘʥʦʚʘ, ʆ. ʉ. ʄʫʩʦʥʦʚʘ, ʆ. ʈ. 

ʇʘʥʬʠʣʦʚʦʡ, ɽ. ɸ. ʀʣʴʠʥʦʡ, ʅ. ɺ. ɼʸʨʠʥʦʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʪʢʘʟʦʚ 

ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ ʩʥʠʞʘʝʪ ʧʨʦʩʪʦʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʘ ʜʝʨʝʚʦ 

ʦʪʢʘʟʦʚ ʧʦʤʦʛʘʝʪ ʫʚʷʟʘʪʴ ʥʘʙʣʶʜʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʩ ʨʝʰʝʥʠʷʤʠ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ 

ʨʝʤʦʥʪʫ [3, ʩ.7]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʚʘʞʝʥ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʦʩʪʦʠ ʠ ʦʪʢʘʟʥʳʝ ʩʦʙʳʪʠʷ ʥʘ ʪʷʞʝʣʦʡ ʪʝʭʥʠʢʝ ʥʝʨʝʜʢʦ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ 

ʪʨʘʚʤʦʦʧʘʩʥʦʩʪʴʶ, ʨʘʙʦʪʘʤʠ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʟʦʥʘʭ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʨʦʯʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ʅʘʨʷʜʫ ʩ ʦʪʨʘʩʣʝʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʨʘʟʚʠʚʘʝʪʩʷ ʣʠʥʠʷ ʧʨʠʢʣʘʜʥʦʡ 

ʘʥʘʣʠʪʠʢʠ, ʛʜʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʤʝʪʦʜʳ 

ʦʙʨʘʙʦʪʢʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. ɺ ʨʦʩʩʠʡʩʢʦʡ ʩʪʘʪʴʝ ɸ. ɺ. ʏʝʨʥʫʭʠʥʘ ʩ ʩʦʘʚʪʦʨʘʤʠ ʦʧʠʩʘʥʘ 

ʩʠʩʪʝʤʘ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʥʩʘʤʙʣʠ ʤʦʜʝʣʝʡ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ [4, ʩ.91]. ɼʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʮʝʥʥʦʩʪʴ 

ʧʦʜʦʙʥʳʭ ʨʝʰʝʥʠʡ ʩʚʷʟʘʥʘ ʩ ʨʘʥʥʠʤ ʚʳʷʚʣʝʥʠʝʤ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʨʝʞʠʤʦʚ, 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʚʦʜʦʤ ʧʨʦʛʥʦʟʘ ʚ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʊʆʠʈ ʠ ʦʛʨʘʥʠʯʝʥʠʶ ʨʠʩʢʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʮʠʬʨʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ 

ʩʚʷʟʢʘ ʪʨʝʭ ʫʨʦʚʥʝʡ. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʨʝʜʦʡ. ʅʘ 

ʢʨʠʪʠʯʝʩʢʠʭ ʫʟʣʘʭ ʨʘʟʤʝʱʘʶʪʩʷ ʜʘʪʯʠʢʠ ʚʠʙʨʘʮʠʠ, ʪʝʤʧʝʨʘʪʫʨʳ, ʪʦʢʘ, ʜʘʚʣʝʥʠʷ, 

ʨʘʩʭʦʜʘ, ʘʢʫʩʪʠʢʠ, ʛʘʟʘ ʠ ʧʦʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʯʝʪʯʠʢʠ ʨʝʞʠʤʦʚ ʠ ʩʦʙʳʪʠʡ, 

ʬʠʢʩʠʨʫʶʱʠʝ ʧʫʩʢʠ, ʦʩʪʘʥʦʚʳ ʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪ. ɼʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʷ 

ʟʘʜʘʶʪʩʷ ʯʘʩʪʦʪʘ ʦʧʨʦʩʘ, ʜʦʧʫʩʪʠʤʳʝ ʜʠʘʧʘʟʦʥʳ, ʧʨʘʚʠʣʘ ʢʘʣʠʙʨʦʚʢʠ ʠ ʢʨʠʪʝʨʠʠ 

ʢʘʯʝʩʪʚʘ, ʯʪʦʙʳ ʠʩʢʣʶʯʘʪʴ ʰʫʤ, ʧʨʦʧʫʩʢʠ ʠ ʣʦʞʥʳʝ ʚʩʧʣʝʩʢʠ. ɼʘʣʝʝ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ, ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʨʷʜʦʚ, ʬʠʣʴʪʨʘʮʠʷ ʚʳʙʨʦʩʦʚ, ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ 

ʧʘʢʝʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʟʥʘʢʦʚ ʧʦ ʩʢʦʣʴʟʷʱʠʤ ʦʢʥʘʤ ʠ ʧʨʠʚʷʟʢʘ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʨʝʞʠʤʘʤ. ʇʨʠ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʝʪʴ ʩʪʘʥʦʚʠʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʥʝ 

ʦʪʜʝʣʴʥʳʭ ʯʠʩʝʣ, ʘ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʢʘʨʪʠʥʳ ʩʦʩʪʦʷʥʠʷ. 

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʚʢʣʶʯʘʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʘʥʘʣʠʪʠʢʫ, ʢʦʪʦʨʘʷ ʨʝʰʘʝʪ ʜʚʝ 

ʨʘʟʥʳʝ ʟʘʜʘʯʠ, ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʦʤʘʣʠʡ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʪʠʧʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ. ɼʣʷ 

ʘʥʦʤʘʣʴʥʦʛʦ ʢʦʥʪʫʨʘ ʧʦʜʭʦʜʷʪ ʤʝʪʦʜʳ ʙʝʟ ʫʯʠʪʝʣʷ, ʚʳʜʝʣʷʶʱʠʝ ʥʝʪʠʧʠʯʥʳʝ 

ʪʨʘʝʢʪʦʨʠʠ ʧʘʨʘʤʝʪʨʦʚ ʙʝʟ ʦʧʦʨʳ ʥʘ ʨʘʟʤʝʪʢʫ, ʧʦʩʢʦʣʴʢʫ ʘʚʘʨʠʡʥʳʝ ʩʦʙʳʪʠʷ ʨʝʜʢʠ. ɼʣʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʫʨʘ ʧʨʠʤʝʥʷʶʪʩʷ ʦʙʫʯʝʥʥʳʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ, ʛʜʝ ʩʦʙʳʪʠʷ 

ʨʝʤʦʥʪʘ ʠ ʜʝʬʝʢʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʤʝʪʢʠ ʧʨʠʯʠʥ ʠ ʤʝʩʪ ʧʦʚʨʝʞʜʝʥʠʷ. ɺ 
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ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʘʥʩʘʤʙʣʠ ʠ ʛʠʙʨʠʜʥʳʝ ʩʭʝʤʳ, ʪʘʢ 

ʢʘʢ ʨʘʟʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʦ-ʨʘʟʥʦʤʫ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʰʫʤʫ, ʩʝʟʦʥʥʦʩʪʠ ʠ ʠʟʤʝʥʝʥʠʶ 

ʥʘʛʨʫʟʢʠ. ʆʧʠʩʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʝʡʩʘ ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʤʦʜʝʣʝʡ ʠ ʚʝʙ ʩʝʨʚʠʩʦʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠʣʣʶʩʪʨʠʨʫʝʪ, ʢʘʢ ʘʥʩʘʤʙʣʝʚʳʡ ʧʦʜʭʦʜ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʛʥʦʟʦʚ 

ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ [4, ʩ.91]. 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʩʚʷʟʘʥ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. ʇʨʝʜʩʢʘʟʘʥʠʝ ʥʝ 

ʜʘʝʪ ʵʬʬʝʢʪʘ ʙʝʟ ʨʝʛʣʘʤʝʥʪʘ ʨʝʘʢʮʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʦʣʝʡ ʠ ʬʠʢʩʘʮʠʠ ʜʝʡʩʪʚʠʡ ʚ 

ʮʠʬʨʦʚʦʤ ʞʫʨʥʘʣʝ. ʉʠʛʥʘʣ ʜʦʣʞʝʥ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʩʮʝʥʘʨʠʡ, ʫʪʦʯʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ, 

ʦʩʤʦʪʨ, ʧʝʨʝʚʦʜ ʚ ʨʝʟʝʨʚ, ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ, ʧʦʜʛʦʪʦʚʢʘ ʦʩʪʘʥʦʚʢʠ, ʥʘʨʷʜ ʥʘ ʨʝʤʦʥʪ. 

ʅʘʠʙʦʣʴʰʘʷ ʦʪʜʘʯʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ ʘʥʘʣʠʪʠʢʠ ʩ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʨʝʤʦʥʪʦʤ, ʛʜʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʬʦʨʤʠʨʫʝʪ ʟʘʷʚʢʫ, ʧʝʨʝʯʝʥʴ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʢʥʦ ʨʘʙʦʪ ʩ ʫʯʝʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʛʨʘʬʠʢʘ. ɼʣʷ ʧʝʨʩʦʥʘʣʘ ʧʦʣʝʟʥʳ ʤʝʭʘʥʠʟʤʳ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʠʥʷʪʠʷ ʩʠʛʥʘʣʘ, 

ʠʩʢʣʶʯʘʶʱʠʝ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʪʨʝʚʦʛʘ ʦʩʪʘʝʪʩʷ ʥʝʧʨʦʯʠʪʘʥʥʦʡ. 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʢʝʡʩʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʣʴʟʫ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʠ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʨʘʱʘʶʱʠʭʩʷ ʫʟʣʦʚ. ɺ ʤʘʪʝʨʠʘʣʘʭ ʅ. ʅ. ʏʫʧʨʠʥʦʡ 

ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ, ʛʜʝ ʜʘʪʯʠʢʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʝʨʝʛʨʝʚ ʧʦʜʰʠʧʥʠʢʦʚ ʥʘ 

ʢʦʥʚʝʡʝʨʝ ʠ ʪʝʤ ʩʘʤʳʤ ʩʦʢʨʘʱʘʪʴ ʩʣʫʯʘʠ ʦʩʪʘʥʦʚʢʠ ʠ ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʧʨʦʩʪʦʷ [5, ʩ.5]. 

ɼʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʥʘʣʦʛʠʯʥʘʷ ʣʦʛʠʢʘ ʨʘʙʦʪʘʝʪ ʧʨʠ ʢʦʥʪʨʦʣʝ ʚʠʙʨʘʮʠʠ, 

ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ ʠ ʛʘʟʦʚʦʡ ʩʨʝʜʳ, ʢʦʛʜʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʥʮʠʜʝʥʪʘ ʩʪʘʥʦʚʠʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʥʝʧʨʝʨʳʚʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʢʦʥʪʫʨ, ʟʘʢʨʝʧʣʷʶʱʠʡ 

ʨʝʘʢʮʠʶ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. ʉʝʥʩʦʨʳ ʧʦʚʳʰʘʶʪ ʥʘʙʣʶʜʘʝʤʦʩʪʴ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ 

ʧʨʦʮʝʜʫʨʳ ʜʠʘʛʥʦʩʪʠʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ, ʘ ʧʨʝʜʠʢʪʠʚʥʳʝ ʤʦʜʝʣʠ 

ʨʘʩʧʦʟʥʘʶʪ ʨʘʟʚʠʪʠʝ ʜʝʬʝʢʪʦʚ ʜʦ ʦʪʢʘʟʘ. ʅʘ ʫʨʦʚʥʝ ʧʨʝʜʧʨʠʷʪʠʷ ʨʝʟʫʣʴʪʘʪ ʧʨʦʷʚʣʷʝʪʩʷ 

ʚ ʩʥʠʞʝʥʠʠ ʘʚʘʨʠʡʥʳʭ ʦʩʪʘʥʦʚʦʢ ʠ ʩʦʢʨʘʱʝʥʠʠ ʧʨʦʩʪʦʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʢʘʯʝʩʪʚʦ 

ʜʘʥʥʳʭ, ʢʘʣʠʙʨʦʚʢʘ ʠʟʤʝʨʝʥʠʡ ʠ ʨʝʛʣʘʤʝʥʪʳ ʨʝʘʛʠʨʦʚʘʥʠʷ ʚʳʩʪʨʦʝʥʳ ʜʦ ʚʥʝʜʨʝʥʠʷ 

ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ. ɼʘʪʯʠʢʠ, ʀʀ ʠ ʧʨʝʜʠʢʪʠʚʥʘʷ ʘʥʘʣʠʪʠʢʘ ʜʘʶʪ ʵʬʬʝʢʪ ʪʦʣʴʢʦ ʢʘʢ 

ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ, ʛʜʝ ʧʨʦʛʥʦʟ ʥʝʤʝʜʣʝʥʥʦ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʜʝʡʩʪʚʠʝ, ʘ ʜʝʡʩʪʚʠʝ ʬʠʢʩʠʨʫʝʪʩʷ 

ʠ ʧʨʦʚʝʨʷʝʪʩʷ [6]. 
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This article updates the requirements for planning and conducting activities aimed at 

identifying, locating, and eliminating emergencies and incidents on sections of oil and 

petroleum product pipelines (both linear and technological pipeline systems located on the 

territory of an oil pipeline enterprise). It will be useful for organizations engaged in the 

operation, maintenance, repair, and modernization of main oil pipelines and petroleum product 

pipelines. 
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ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡ ʠ ʠʥʮʠʜʝʥʪʦʚ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜʳ ʢʘʢ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ, ʪʘʢ ʠ ʚʨʝʤʝʥʥʦʛʦ 

ʨʝʤʦʥʪʘ [1]. ʂ ʤʝʪʦʜʘʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʠʧʘ ʦʪʥʦʩʷʪ ʟʘʤʝʥʫ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʫʯʘʩʪʢʘ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʫʪʝʤ ʚʳʨʝʟʢʠ ʠ ʚʚʘʨʠʚʘʥʠʷ ʥʦʚʦʛʦ ʦʪʨʝʟʢʘ ʪʨʫʙʳ, ʫʩʪʘʥʦʚʢʫ 

ʫʣʘʚʣʠʚʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʫʩʪʨʘʥʝʥʠʝ ʪʝʯʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʘʥʦʚʢʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʧʨʦʙʦʢ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʚʘʨʢʦʡ, ʘ ʪʘʢʞʝ ʧʨʠʚʘʨʢʫ ʧʘʪʨʫʙʢʦʚ ʩ ʟʘʛʣʫʰʢʘʤʠ [2]. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʚʘʨʥʳʭ ʰʚʦʚ ʧʨʠ ʤʦʥʪʘʞʝ ʨʝʤʦʥʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʣʠʞʝ 

100 ʤ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʧʘʪʨʫʙʢʦʚ, ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ. ɺʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʤʦʥʪʥʳʭ ʤʫʬʪ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ, ʧʨʠ ʵʪʦʤ ʧʨʠʤʝʥʝʥʠʝ ʥʝʦʙʞʠʤʥʳʭ ʧʨʠʚʘʨʥʳʭ ʤʫʬʪ ʠ ʤʫʬʪ ʩ ʢʦʥʠʯʝʩʢʠʤʠ 

ʧʝʨʝʭʦʜʘʤʠ ʦʛʨʘʥʠʯʝʥʦ ʩʨʦʢʦʤ ʚ ʦʜʠʥ ʤʝʩʷʮ, ʧʦʩʣʝ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʘ ʠʭ ʟʘʤʝʥʘ ʥʘ 

ʧʦʩʪʦʷʥʥʳʝ [3]. ʉʨʦʢ ʧʨʠʤʝʥʝʥʠʷ ʤʫʬʪ ʜʣʷ ʨʝʤʦʥʪʘ ʧʦʜʚʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 
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ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʝʥʝʤ, ʪʨʝʙʫʝʤʳʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜʚʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ. ɿʘʤʝʥʘ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ 

ʥʦʚʳʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʩʢʚʦʟʥʳʭ ʪʨʝʱʠʥ ʚ ʩʚʘʨʥʳʭ ʰʚʘʭ ʠʣʠ ʦʩʥʦʚʥʦʤ 

ʤʝʪʘʣʣʝ, ʧʨʠ ʨʘʟʨʳʚʘʭ ʢʦʣʴʮʝʚʳʭ ʠʣʠ ʧʨʦʜʦʣʴʥʳʭ ʩʚʘʨʥʳʭ ʰʚʦʚ [4].  

ʉʚʘʨʦʯʥʳʝ ʨʘʙʦʪʳ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʨʦʠʪʝʣʴʥʳʤ ʥʦʨʤʘʤ ʠ 

ʧʨʘʚʠʣʘʤ. ɺʚʘʨʠʚʘʝʤʳʝ ʫʯʘʩʪʢʠ ʪʨʫʙ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʚʢʣʶʯʘʷ ʧʨʦʚʝʜʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʘʚʣʝʥʠʷ, ʜʣʠʥʫ ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ ʜʠʘʤʝʪʨʘ ʪʨʫʙʳ, 

ʧʨʦʚʝʜʝʥʠʝ ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʤʝʪʘʣʣʘ ʠ ʩʚʘʨʥʳʭ ʰʚʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʜʝʬʝʢʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʜʠʘʤʝʪʨʫ, ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ ʠ ʢʣʘʩʩʫ ʧʨʦʯʥʦʩʪʠ ʟʘʤʝʥʷʝʤʦʛʦ ʫʯʘʩʪʢʘ [5]. ʆʙʷʟʘʪʝʣʴʥʦ 

ʥʘʣʠʯʠʝ ʤʘʨʢʠʨʦʚʢʠ, ʧʘʩʧʦʨʪʘ ʠ ʩʝʨʪʠʬʠʢʘʪʘ ʥʘ ʧʨʠʤʝʥʷʝʤʳʝ ʪʨʫʙʳ, ʘ ʪʘʢʞʝ 

ʧʨʦʭʦʞʜʝʥʠʝ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ.  

ʊʝʭʥʦʣʦʛʠʷ ʨʝʤʦʥʪʘ ʩ ʟʘʤʝʥʦʡ ʫʯʘʩʪʢʘ, ʚʢʣʶʯʘʷ ʨʘʟʤʘʛʥʠʯʠʚʘʥʠʝ ʩʪʳʢʫʝʤʳʭ 

ʪʨʫʙ ʧʝʨʝʜ ʩʚʘʨʢʦʡ, ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [6]. ʋʩʪʨʘʥʝʥʠʝ ʩʢʚʦʟʥʳʭ ʜʝʬʝʢʪʦʚ (ʩʚʠʱʝʡ) ʚʳʧʦʣʥʷʝʪʩʷ 

ʩ ʫʯʝʪʦʤ ʩʣʝʜʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ. ɽʜʠʥʠʯʥʳʝ ʦʪʚʝʨʩʪʠʷ ʜʠʘʤʝʪʨʦʤ ʜʦ 12 ʤʤ 

ʣʠʢʚʠʜʠʨʫʶʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʩʪʘʣʴʥʳʭ ʢʦʥʠʯʝʩʢʠʭ ʧʨʦʙʦʢ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʚʘʨʢʦʡ. 

ʂʦʥʫʩʥʦʩʪʴ çʯʦʧʠʢʦʚè ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʫʧʣʦʪʥʝʥʠʷ ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 1:10. ʀʭ 

ʢʦʥʩʪʨʫʢʮʠʷ ʥʝ ʜʦʣʞʥʘ ʩʦʟʜʘʚʘʪʴ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ ʜʚʠʞʝʥʠʷ ʦʯʠʩʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠʣʠ 

ʠʥʩʧʝʢʮʠʦʥʥʳʭ ʧʨʠʙʦʨʦʚ ʚʥʫʪʨʠ ʪʨʫʙʳ, ʘ ʚʳʩʪʫʧʘʶʱʘʷ ʚʥʫʪʨʴ ʯʘʩʪʴ ʦʛʨʘʥʠʯʝʥʘ 5 ʤʤ 

[7]. ʇʨʦʙʢʘ ʟʘʙʠʚʘʝʪʩʷ ʜʦ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ ʫʪʝʯʢʠ, ʧʦʩʣʝ ʯʝʛʦ ʚʥʝʰʥʷʷ ʯʘʩʪʴ 

ʬʠʢʩʠʨʫʝʪʩʷ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ. ʉʚʘʨʦʯʥʳʡ ʰʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʫʩʠʣʝʥʠʝʤ ʥʝ 

ʙʦʣʝʝ 3 ʤʤ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʪʨʫʙʳ, ʰʠʨʠʥʦʡ 4-5 ʤʤ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʧʨʦʙʢʠ. ʅʝ 

ʜʦʧʫʩʢʘʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʙʦʣʝʝ ʦʜʥʦʡ ʧʨʦʙʢʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʙʢʘʤʠ ʚʜʦʣʴ ʪʨʫʙʳ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʢʘʢ 

ʤʠʥʠʤʫʤ 0,5 ʤʝʪʨʘ. ʄʦʥʪʘʞ ʧʨʦʙʦʢ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʩʭʝʤʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʈɼ-23.040.00-

ʂʊʅ-386-09 (ʜʣʷ ʜʘʚʣʝʥʠʷ ʜʦ 6,3 ʄʇʘ) ʠ ʈɼ-75.180.00-ʂʊʅ-274-10 (ʜʣʷ ʜʘʚʣʝʥʠʷ ʜʦ 10 

ʄʇʘ).  

ɼʣʷ ʨʝʤʦʥʪʘ ʦʪʚʝʨʩʪʠʡ ʥʘ ʦʙʝʩʪʦʯʝʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠʩʧʦʣʴʟʫʶʪ ʨʝʤʦʥʪʥʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ ʇ10: ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ çʯʦʧʳè ʜʠʘʤʝʪʨʦʤ 8-40 ʤʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʪʨʫʙ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ 8-19 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʜʦʧʫʩʪʠʤʳʝ ʜʠʘʤʝʪʨʳ çʯʦʧʦʚè 

ʦʛʨʘʥʠʯʝʥʳ: 15 ʤʤ ʜʣʷ ʪʨʫʙ 219 ʤʤ, 25 ʤʤ ʜʣʷ 325 ʠ 377 ʤʤ, 30 ʤʤ ʜʣʷ 426 ʤʤ ʠ 40 ʤʤ 

ʜʣʷ ʪʨʫʙ ʜʠʘʤʝʪʨʦʤ 530 ʤʤ ʠ ʙʦʣʝʝ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʩʢʚʦʟʥʦʡ ʢʦʨʨʦʟʠʠ ʠ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʚʨʝʟʦʢ ʨʘʟʨʝʰʘʝʪʩʷ ʧʨʠʚʘʨʠʚʘʪʴ ʧʘʪʨʫʙʢʠ ʩ ʟʘʛʣʫʰʢʘʤʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʚʨʝʤʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʦʩʪʘʥʦʚʢʠ ʫʪʝʯʝʢ ʧʨʠʤʝʥʷʶʪ ʄʈʉ, ʧʨʠʚʘʨʥʳʝ ʤʫʬʪʳ 

ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʣʴʮʘʤʠ, ʟʘʧʦʣʥʝʥʥʳʝ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʤʠ ʩʦʩʪʘʚʘʤʠ, ʘ ʪʘʢʞʝ 

ʧʨʠʚʘʨʥʳʝ ʤʫʬʪʳ ʩ ʢʦʥʠʯʝʩʢʠʤʠ ʧʝʨʝʭʦʜʘʤʠ ʠ ʘʥʘʣʦʛʠʯʥʳʤ ʟʘʧʦʣʥʝʥʠʝʤ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʤʦʥʪʥʳʭ ʤʫʬʪ ʠʣʠ ʧʘʪʨʫʙʢʦʚ ʪʝʭʥʦʣʦʛʠʷ ʤʦʥʪʘʞʘ, 

ʤʘʪʝʨʠʘʣʳ ʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʈɼ-23.040.00-ʂʊʅ-140-11. 

ɸʚʘʨʠʡʥʳʝ ʫʪʝʯʢʠ ʥʘ ʟʘʜʚʠʞʢʘʭ ʫʩʪʨʘʥʷʶʪʩʷ: ʚ ʩʘʣʴʥʠʢʘʭ ï ʧʦʜʪʷʞʢʦʡ ʫʧʣʦʪʥʝʥʠʡ 

ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʧʝʨʝʢʘʯʢʠ; ʚʦ ʬʣʘʥʮʘʭ ï ʟʘʤʝʥʦʡ ʧʨʦʢʣʘʜʦʢ, ʪʘʢʞʝ ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ 

ʧʝʨʝʢʘʯʢʠ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʩʣʠʚʘ ʧʨʦʜʫʢʪʘ; ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʢʦʨʧʫʩʘ ï ʟʘʤʝʥʦʡ 

ʟʘʜʚʠʞʢʠ ʮʝʣʠʢʦʤ ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʩʣʠʚʘ ʧʨʦʜʫʢʪʘ [8]. ɺʦʟʦʙʥʦʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʧʦ ʘʚʘʨʠʡʥʦʤʫ ʫʯʘʩʪʢʫ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʚʘʨʢʠ ʠ ʫʩʪʨʘʥʝʥʠʷ 

ʜʝʬʝʢʪʦʚ, ʩ ʨʘʟʨʝʰʝʥʠʷ ʜʠʩʧʝʪʯʝʨʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʚʩʝʭ 

ʩʣʫʞʙ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ ʟʘʱʠʪʳ ʥʘ ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʥʦʡ ʫʯʘʩʪʢʝ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʜʫʢʪʦʧʨʦʚʦʜʘ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈɼ-39-

00147105-015-98. ʕʪʦ ʜʝʣʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ. 



119 

 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʥʘʥʝʩʝʥʥʦʛʦ ʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʘʨʘʤʝʪʨʘʤ: ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ, ʧʨʦʚʝʨʢʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʧʣʦʰʥʦʩʪʠ, ʠʟʤʝʨʝʥʠʝ 

ʪʦʣʱʠʥʳ ʠ ʦʮʝʥʢʘ ʘʜʛʝʟʠʠ ʧʦʢʨʳʪʠʷ ʢ ʩʪʘʣʠ ʠ ʢ ʩʤʝʞʥʳʤ ʫʯʘʩʪʢʘʤ ʩʪʘʨʦʛʦ ʧʦʢʨʳʪʠʷ 

(ʚʳʙʦʨʦʯʥʦ). ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʨʳʪʠʷ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʜʝʡʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʧʦʢʨʳʪʠʷ.  

ɺʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʠʟʦʣʷʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʥʘʥʝʩʝʥʠʷ ʢʘʞʜʦʛʦ 

ʩʣʦʷ. ɺ ʧʦʢʨʳʪʠʠ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʣʠʯʠʝ ʧʫʟʳʨʝʡ, ʩʢʣʘʜʦʢ, ʟʘʟʦʨʦʚ ʤʝʞʜʫ ʚʠʪʢʘʤʠ ʠ 

ʨʘʟʨʳʚʦʚ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ ʥʘ ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʥʦʡ ʫʯʘʩʪʢʝ ʧʦʢʨʳʪʠʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʙʝʟ ʛʦʬʨ, ʩʢʣʘʜʦʢ, ʧʨʦʞʦʛʦʚ ʠ ʦʪʩʣʦʝʥʠʡ. ʊʦʣʱʠʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʝ 

ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ ʟʘʚʦʜʩʢʦʡ ʪʦʣʱʠʥʳ. ɼʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʧʦʢʨʳʪʠʷ, 

ʠʟʤʝʨʝʥʥʘʷ ʠʩʢʨʦʚʳʤ ʜʝʬʝʢʪʦʩʢʦʧʦʤ, ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 5 ʢɺ ʥʘ 1 ʤʤ 

ʪʦʣʱʠʥʳ.  

ʇʨʦʚʝʨʢʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʧʣʦʰʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʛʨʫʧʧʦʡ ʧʦ ʨʝʤʦʥʪʫ 

ʚʜʦʣʴʪʨʘʩʩʦʚʳʭ ɺʃ ʠ ʩʨʝʜʩʪʚ ʵʣʝʢʪʨʦʭʠʤʟʘʱʠʪʳ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʘʚʘʨʠʡʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʝʤʝʣʴ, ʚʢʣʶʯʘʶʱʝʝ ʟʘʩʳʧʢʫ 

ʨʝʤʦʥʪʥʦʛʦ ʢʦʪʣʦʚʘʥʘ ʤʠʥʝʨʘʣʴʥʳʤ ʛʨʫʥʪʦʤ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʨʝʢʫʣʴʪʠʚʘʮʠʶ.  

ɿʘʩʳʧʢʘ ʢʦʪʣʦʚʘʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʵʢʩʢʘʚʘʪʦʨʦʤ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ 

ʧʦʩʣʝ ʚʚʦʜʘ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʜʫʢʪʦʧʨʦʚʦʜʘ ʚ ʨʘʙʦʯʠʡ ʨʝʞʠʤ. ɿʘʧʨʝʱʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ ʧʦʯʚʳ ʜʣʷ ʟʘʩʳʧʢʠ ʢʦʪʣʦʚʘʥʘ. ɺ ʩʢʘʣʴʥʳʭ, 

ʱʝʙʝʥʠʩʪʳʭ, ʩʫʭʠʭ ʢʦʤʢʦʚʘʪʳʭ ʠʣʠ ʤʝʨʟʣʳʭ ʛʨʫʥʪʘʭ ʧʝʨʝʜ ʟʘʩʳʧʢʦʡ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʧʦʜʩʳʧʢʫ ʧʦʜ ʠ ʥʘʜ ʪʨʫʙʦʧʨʦʚʦʜʦʤ ʤʷʛʢʠʤ ʛʨʫʥʪʦʤ ʠʣʠ ʛʨʘʚʠʝʤ (20-50 ʤʤ) 

ʩʣʦʝʤ ʥʝ ʤʝʥʝʝ 20 ʩʤ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʜʙʠʚʢʦʡ ʠ ʪʨʘʤʙʦʚʢʦʡ. ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʟʘʩʳʧʢʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʛʨʫʥʪʦʤ ʠʟ ʦʪʚʘʣʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚʘʣʘ ʚʳʩʦʪʦʡ ʜʦ 20 ʩʤ, 

ʧʝʨʝʢʨʳʚʘʶʱʝʛʦ ʢʦʪʣʦʚʘʥ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 0,5 ʤ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ. ʇʨʠ ʟʘʩʳʧʢʝ ʥʘ 

ʫʯʘʩʪʢʘʭ, ʦʩʥʘʱʝʥʥʳʭ ʉʆʋʠʂɸ, ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ 

ʧʦ ʧʦʣʦʞʝʥʠʶ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ.  

ʅʦʨʤʳ ʨʘʩʭʦʜʘ ʩʨʝʜʩʪʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ 

ʠ ʠʥʮʠʜʝʥʪʦʚ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʧʨʦʚʦʜʘʭ, ʧʨʦʭʦʜʷʱʠʭ ʚ ʟʦʥʘʭ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʥʘ ʙʦʣʦʪʠʩʪʳʭ ʫʯʘʩʪʢʘʭ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʶʪʩʷ.  

ɽʩʣʠ ʩʦʙʣʶʜʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʚ 1 ʢʤ ʥʝʚʦʟʤʦʞʥʦ, ʦʪʚʝʨʩʪʠʝ ʩʚʝʨʣʠʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʘʣʝʢʦ ʦʪ ʛʝʨʤʝʪʠʟʘʪʦʨʘ ʩ ʫʩʪʘʥʦʚʢʦʡ ʰʣʘʥʛʘ, ʢʦʥʝʮ ʢʦʪʦʨʦʛʦ ʚʳʚʦʜʠʪʩʷ 

ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝ ʤʝʥʝʝ 30 ʤ. ʇʦʜʢʣʶʯʝʥʠʝ ʰʣʘʥʛʘ ʢ ʪʨʫʙʦʧʨʦʚʦʜʫ ʜʦʣʞʥʦ ʙʳʪʴ 

ʛʝʨʤʝʪʠʯʥʳʤ.  

ɼʣʷ ʢʦʥʪʨʦʣʷ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʚ ʨʝʤʦʥʪʠʨʫʝʤʦʤ ʫʯʘʩʪʢʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 80-

100 ʤʤ (ʜʣʷ çʂʘʡʤʘʥè) ʠ 100-150 ʤʤ (ʜʣʷ ʛʝʨʤʝʪʠʟʘʪʦʨʦʚ ɻʈʂ, ʇɿʋ) ʦʪ ʪʦʨʮʦʚ 

ʛʝʨʤʝʪʠʟʘʪʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʢʦʥʪʨʦʣʴʥʳʝ ʦʪʚʝʨʩʪʠʷ ʜʠʘʤʝʪʨʦʤ 12 ʤʤ. ʇʦʩʣʝ 

ʛʝʨʤʝʪʠʟʘʮʠʠ ʢʦʪʣʦʚʘʥ ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʯʠʱʝʥʳ ʦʪ ʦʩʪʘʪʢʦʚ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʦʛʥʝʚʳʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʛʘʟʦʚʦʟʜʫʰʥʫʶ ʩʤʝʩʴ ʯʝʨʝʟ ʢʦʥʪʨʦʣʴʥʳʝ ʦʪʚʝʨʩʪʠʷ.  

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʘʨʦʚ ʥʝʬʪʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 2100 

ʤʛ/ʤ3. ɺ ʨʘʙʦʯʝʡ ʟʦʥʝ ʩʦʜʝʨʞʘʥʠʝ ʚʨʝʜʥʳʭ ʧʘʨʦʚ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (300 ʤʛ/ʤ3 ʜʣʷ ʧʘʨʦʚ ʥʝʬʪʠ, ʢʝʨʦʩʠʥʘ, ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, 

100 ʤʛ/ʤ3 ʜʣʷ ʙʝʥʟʠʥʦʚ). ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʦʛʥʝʚʳʝ ʨʘʙʦʪʳ ʟʘʧʨʝʱʘʶʪʩʷ 

ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʢʨʘʱʝʥʳ.  
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʧʨʦʚʝʨʢʝ ʢʦʤʧʝʪʝʥʮʠʡ ʨʘʙʦʪʥʠʢʦʚ ʚ ʯʘʩʪʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ 

ʧʨʦʷʚʣʝʥʠʝ ʦʧʘʩʥʦʩʪʝʡ ʨʘʟʥʦʛʦ ʩʚʦʡʩʪʚʘ ʠ ʛʝʥʝʟʠʩʘ ʩ ʫʯʸʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ 

ʪʨʫʜʘ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʟʘʱʠʪʝ ʚ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʤʠʨʥʦʛʦ ʠ ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʌʆʈʄʀʈʆɺɸʅʀɽ ɻʆʊʆɺʅʆʉʊʀ ʈɸɹʆʊʅʀʂʆɺ ʂ 

ʇʈɸɺʀʃʔʅʓʄ ɼɽʁʉʊɺʀʗʄ ɺ ʆʇɸʉʅʓʍ ʉʀʊʋɸʎʀʗʍ. 
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This paper discusses the improvement of activities aimed at developing and testing the 

competencies of employees in terms of responding to various types of hazards, taking into 

account the requirements of occupational safety, industrial safety, fire safety, and protection in 

emergency situations during peacetime and wartime.  

Keywords: DEVELOPING THE READINESS OF EMPLOYEES TO TAKE PROPER 

ACTIONS IN DANGEROUS SITUATIONS. 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘʨʷʜʫ ʩ ʪʝʨʤʠʥʦʤ çʨʘʙʦʪʥʠʢè ʚ ʢʘʯʝʩʪʚʝ ʩʠʥʦʥʠʤʘ ʠʩʧʦʣʴʟʫʝʤ 

ʙʦʣʝʝ ʦʙʱʠʡ ʪʝʨʤʠʥ çʦʙʫʯʘʶʱʠʡʩʷè. ʇʨʠ ʵʪʦʤ ʠʤʝʝʪʩʷ ʚʚʠʜʫ, ʯʪʦ ʦʧʠʩʳʚʘʝʤʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʢʘʩʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʨʫʞʝʥʠʢʦʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʫʯʨʝʞʜʝʥʠʡ, ʥʦ ʠ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʦʩʩʠʠ ʪʨʝʙʫʝʪ ʠ ʪʝʭ, ʠ 

ʜʨʫʛʠʭ ʦʙʫʯʘʪʴ ʤʝʨʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ ʠ ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ.  

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʧʝʪʝʥʮʠʡ ʦʙʫʯʘʝʤʳʭ ʢʘʯʝʩʪʚʝʥʥʦʝ (ʵʬʬʝʢʪʠʚʥʦʝ) 

ʦʙʫʯʝʥʠʝ ʙʝʟʦʧʘʩʥʳʤ ʤʝʪʦʜʘʤ ʠ ʧʨʠʸʤʘʤ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʧʨʘʚʠʣʴʥʳʤ ʜʝʡʩʪʚʠʷʤ ʚ 

ʥʝʰʪʘʪʥʳʭ (ʦʧʘʩʥʳʭ) ʩʠʪʫʘʮʠʷʭ ʚʦ ʤʥʦʛʠʭ ʜʦʢʫʤʝʥʪʘʭ ʤʠʥʠʩʪʝʨʩʪʚ ʠ ʚʝʜʦʤʩʪʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠʟʥʘʸʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʨʘʚʤ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʜʦʢʫʤʝʥʪʦʚ 

ʷʚʣʷʝʪʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʚ ʄʠʥʶʩʪʝ ʈʦʩʩʠʠ ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 11 ʠʶʣʷ 

2024 ʛ. ˉ 347ʥ [1] (ʩʤ. ʧʦʜʧʫʥʢʪʳ çʚè ʠ çʤè ʧʫʥʢʪʘ 2 ʫʢʘʟʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [2] ʠ ʠʥʳʤʠ ʨʫʢʦʚʦʜʷʱʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʷʭ 

ʨʘʟʥʳʝ ʚʠʜʳ ʦʙʫʯʝʥʠʷ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʠʥʩʪʨʫʢʪʘʞʠ, ʩʪʘʞʠʨʦʚʢʠ) ʩʯʠʪʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʝʩʣʠ ʚ ʢʦʥʮʝ ʧʨʦʚʝʜʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʨʘʙʦʪʥʠʢʠ (ʦʙʫʯʘʶʱʠʝʩʷ) ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʧʨʦʚʝʨʷʶʱʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ 

ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ, ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦ ʟʘʱʠʪʝ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʩʯʠʪʘʝʤ 

ʧʨʘʚʠʣʴʥʳʤ, ʥʦ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʜʦʩʪʘʪʦʯʥʳʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʘʛʘʝʤ 

ʥʝʦʙʭʦʜʠʤʳʤ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʮʝʥʠʚʘʪʴ ʠ ʚʳʧʦʣʥʝʥʠʝ ʦʙʫʯʘʝʤʳʤʠ ʪʨʝʙʫʝʤʳʭ ʤʝʨ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʷʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʫʞʝ ʧʦʩʣʝ 

ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʥʩʪʨʫʢʪʘʞʝʡ ʠ ʩʪʘʞʠʨʦʚʦʢ. ʀ ʨʝʯʴ ʟʜʝʩʴ ʠʜʸʪ 

ʥʝ ʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʦʚʝʨʢʝ çʦʩʪʘʪʦʯʥʳʭ ʟʥʘʥʠʡè. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʪʨʫʞʝʥʠʢ ʟʥʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʠʤʠ ʥʝ 

ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʥʘʨʫʰʝʥʠʷ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʛʦʨʷʯʝʡ ʝʜʳ ʧʠʱʝʚʦʛʦ ʤʘʩʣʘ, ʭʦʪʷ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʚʟʷʪʴ ʠ ʩʣʫʯʘʠ 

ʥʝʧʨʘʚʠʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠ ʪʫʰʝʥʠʠ ʤʘʰʠʥʥʦʛʦ ʤʘʩʣʘ, ʥʝʬʪʠ, ʜʨʫʛʠʭ ʛʦʨʶʯʠʭ 

ʞʠʜʢʦʩʪʝʡ.  

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʩ ʧʫʛʘʶʱʝʡ ʨʝʛʫʣʷʨʥʦʩʪʴʶ ʧʨʦʠʩʭʦʜʷʪ ʧʦʞʘʨʳ ʠʟ-

ʟʘ ʥʝʧʨʘʚʠʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʤʝʩʪʘʭ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʱʠ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʠʱʝʚʳʭ (ʢʫʣʠʥʘʨʥʳʭ) ʤʘʩʝʣ. ɺ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴʥʳʡ 

ʪʨʘʛʠʯʝʩʢʠʡ ʩʣʫʯʘʡ, ʫʥʝʩʰʠʡ ʞʠʟʥʠ 78 ʯʝʣʦʚʝʢ, 27 ʷʥʚʘʨʷ 2025 ʛʦʜʘ ʧʨʦʠʟʦʰʸʣ ʚ ʦʪʝʣʝ 

Grand Kartal ʚ ʪʫʨʝʮʢʦʡ ʧʨʦʚʠʥʮʠʠ ɹʦʣʫ [3]. ʇʦʞʘʨ ʥʘʯʘʣʩʷ ʥʘ ʢʫʭʥʝ ʢʨʫʧʥʦʛʦ ʟʜʘʥʠʷ, 

ʛʜʝ ʦʙʫʯʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ, ʚʦʧʨʝʢʠ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʚʝʜʸʥʥʳʭ ʨʘʥʝʝ ʠʥʩʪʨʫʢʪʘʞʝʡ, 

ʪʫʰʠʣʠ ʚʦʜʦʡ ʟʘʛʦʨʝʚʰʝʝʩʷ ʥʘ ʛʨʠʣʝ ʢʫʣʠʥʘʨʥʦʝ ʤʘʩʣʦ, ʯʝʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʧʨʝʚʨʘʱʝʥʠʶ ʥʘʯʘʚʰʝʛʦʩʷ ʛʦʨʝʥʠʷ ʚ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʧʨʦʮʝʩʩ ʙʳʩʪʨʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ ʧʦ ʩʪʨʦʝʥʠʶ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʫʯʝʥʠʝ ʤʝʨʘʤ 
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ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʚʳʧʦʣʥʠʣʦ ʩʚʦʶ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ. ʕʪʦʪ ʧʨʠʤʝʨ ʠ ʧʦʭʦʞʠʝ 

ʩʠʪʫʘʮʠʠ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʯʘʩʪʦ ʠʤʝʶʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʚ 

ʦʙʫʯʝʥʠʠ ʠ ʧʨʦʚʝʨʢʝ ʟʥʘʥʠʡ ʧʝʨʩʦʥʘʣʘ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʢ ʧʦʜʦʙʥʳʤ ʥʘʨʫʰʝʥʠʷʤ 

ʩʢʣʦʥʥʳ ʢʘʢ ʥʘʯʠʥʘʶʱʠʝ ʨʘʙʦʪʥʠʢʠ ʠʟ-ʟʘ ʩʚʦʝʡ ʥʝʦʧʳʪʥʦʩʪʠ, ʪʘʢ ʠ ʥʝʢʦʪʦʨʳʝ ʦʧʳʪʥʳʝ 

ʨʘʙʦʪʥʠʢʠ ʠʟ-ʟʘ ʚʳʨʘʙʦʪʘʚʰʝʛʦʩʷ ʫ ʥʠʭ ʯʫʚʩʪʚʘ ʥʝʦʙʦʩʥʦʚʘʥʥʦʡ ʩʘʤʦʫʚʝʨʝʥʥʦʩʪʠ. 

ʇʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʯʠʥ ʥʝʜʦʩʪʘʪʢʦʚ ʧʦʜʛʦʪʦʚʢʠ 

ʪʨʫʞʝʥʠʢʦʚ ʢ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʝ ʠʤʝʶʪ ʪʘʢʦʝ ʩʦʜʝʨʞʘʥʠʝ: ʦʧʨʦʩ ʦʙʫʯʝʥʥʳʭ 

(ʧʨʦʠʥʩʪʨʫʢʪʠʨʦʚʘʥʥʳʭ) ʨʘʙʦʪʥʠʢʦʚ ʦ ʧʨʠʯʠʥʘʭ ʠʭ ʥʝʧʨʘʚʠʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠ 

ʧʨʦʷʚʣʝʥʠʠ ʦʧʘʩʥʦʩʪʝʡ, ʘʥʘʣʠʟ ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤʫ ʦʙʫʯʝʥʠʶ ʜʝʡʩʪʚʠʡ 

ʨʘʙʦʪʥʠʢʦʚ ʧʨʠ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʘʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, 

ʠʥʮʠʜʝʥʪʦʚ ʠ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʘʚʘʨʠʡ. ʈʘʩʩʤʦʪʨʝʥʳ ʢʘʢ ʨʝʘʣʴʥʦ ʧʨʦʠʟʦʰʝʜʰʠʝ 

ʥʝʛʘʪʠʚʥʳʝ ʩʦʙʳʪʠʷ, ʪʘʢ ʠ ʩʧʝʮʠʘʣʴʥʦ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʥʝʰʪʘʪʥʳʝ 

ʩʠʪʫʘʮʠʠ. ʇʨʠ ʦʧʨʦʩʝ ʥʘʨʫʰʠʪʝʣʝʡ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʜʘʚʘʣʩʷ ʪʦʣʴʢʦ 1 ʚʦʧʨʦʩ: 

çʇʦʯʝʤʫ ʚʳ ʧʳʪʘʣʠʩʴ ʪʫʰʠʪʴ ʟʘʛʦʨʝʚʰʝʝʩʷ ʤʘʩʣʦ ʚʦʜʦʡ, ʝʩʣʠ ʚʘʤ ʙʳʣʦ ʭʦʨʦʰʦ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʪʦ ʜʝʣʘʪʴ ʟʘʧʨʝʱʝʥʦ?è. ʉʚʦʜʠʤ ʚ ʪʘʙʣʠʮʫ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʧʨʦʩʘ ʦʪʚʝʪʳ (ʚʪʦʨʘʷ ʢʦʣʦʥʢʘ ʪʘʙʣʠʮʳ). ʊʘʢʞʝ ʦʪʨʘʞʘʝʤ ʚ ʪʘʙʣʠʮʝ ʠ ʚʳʷʚʣʝʥʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ ʚ ʦʙʫʯʝʥʠʠ (ʧʦʜʛʦʪʦʚʢʝ) ʧʦ ʚʦʧʨʦʩʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʠ ʜʝʡʩʪʚʠʷʤ ʚ 

ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʷʭ (ʪʨʝʪʴʷ ʢʦʣʦʥʢʘ ʪʘʙʣʠʮʳ), ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʩʪʨʘʥʝʥʠʶ 

ʚʳʷʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʚ ʦʙʫʯʝʥʠʠ (ʯʝʪʚʸʨʪʘʷ ʢʦʣʦʥʢʘ ʪʘʙʣʠʮʳ).  

ɺ ʢʘʯʝʩʪʚʝ ʟʘʢʣʶʯʝʥʠʷ ʦʪʤʝʪʠʤ, ʯʪʦ ʬʦʨʤʘʣʴʥʦʝ ʫʩʚʦʝʥʠʝ ʦʙʫʯʘʝʤʳʤʠ ʧʨʘʚʠʣ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭ ʛʨʘʥʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʧʨʘʚʠʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ 

ʧʝʨʩʦʥʘʣʘ ʚ ʥʝʰʪʘʪʥʳʭ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʆʧʠʨʘʷʩʴ ʥʘ ʦʧʳʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʠ ʚ ʭʦʜʝ ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ 

ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʵʪʦʪ ʘʩʧʝʢʪ, ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʧʘʩʥʳʝ 

ʩʠʪʫʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʨʦʷʚʣʝʥʠʝ ʥʝʧʨʘʚʠʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʣʶʜʝʡ, ʚʩʢʨʳʚʘʪʴ 

ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʪʘʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʜʣʷ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʘʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʚʝʨʢʝ ʟʥʘʥʠʡ 

(ʢʦʤʧʝʪʝʥʮʠʡ) ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʪʨʘʙʘʪʳʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʚ 

ʭʦʜʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʦʜʠʤʳʭ ʪʨʝʥʠʨʦʚʦʢ, ʥʝʧʨʝʤʝʥʥʦ ʚ ʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʝʤʳʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʧʨʠʥʮʠʧʦʚ ʦʙʫʯʝʥʠʷ: ʜʦʩʪʫʧʥʦʩʪʴ, ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʴ, 

ʥʘʛʣʷʜʥʦʩʪʴ, ʥʘʫʯʥʦʩʪʴ, ʤʦʪʠʚʠʨʦʚʘʥʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ, ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʚʷʟʴ ʪʝʦʨʠʠ ʩ 

ʧʨʘʢʪʠʢʦʡ, ʫʯʝʪ ʚʦʟʨʘʩʪʥʳʭ ʠ ʠʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ.  

 

ʊʘʙʣʠʮʘ ï ʇʨʠʤʝʨ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʩʘ ʨʘʙʦʪʥʠʢʦʚ ʦ ʧʨʠʯʠʥʘʭ ʠʭ ʥʝʧʨʘʚʠʣʴʥʳʭ 

ʜʝʡʩʪʚʠʡ ʠ ʚʳʨʘʙʦʪʘʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʧʨʝʜʣʦʞʝʥʠʡ  

 ̄

ʧ. 

ʧ. 

ʉʦʜʝʨʞʘʥʠʝ ʦʪʚʝʪʘ 

ʫʯʘʩʪʥʠʢʦʚ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʅʝʜʦʩʪʘʪʦʢ ʦʙʫʯʝʥʠʷ 

(ʠʥʩʪʨʫʢʪʘʞʘ), ʚʳʟʚʘʚʰʠʡ 

ʧʨʠʚʝʜʸʥʥʳʡ ʦʪʚʝʪ ʥʘʨʫʰʠʪʝʣʷ 

ʇʨʝʜʣʦʞʝʥʠʝ ʧʦ 

ʫʩʪʨʘʥʝʥʠʶ ʥʝʜʦʩʪʘʪʢʘ ʚ 

ʦʙʫʯʝʥʠʠ (ʚ ʧʦʜʛʦʪʦʚʢʝ) 

1 ɻʦʨʝʣʦ ʥʝ ʤʘʩʣʦ, ʘ 

ʧʨʠʛʦʪʘʚʣʠʚʘʝʤʘʷ 

ʧʠʱʘ. ʗ ʪʫʰʠʣ ʥʝ 

ʤʘʩʣʦ, ʘ ʝʜʫ. 

ʅʝ ʜʦʚʝʜʝʥʳ ʧʝʨʚʠʯʥʳʝ 

ʚʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʧʨʦʷʚʣʝʥʠʷ 

ʦʧʘʩʥʦʩʪʠ. ʈʘʙʦʪʥʠʢ ʥʝ 

ʧʦʥʠʤʘʝʪ, ʯʪʦ ʛʦʨʠʪ ʥʝ ʩʘʤʘ 

ʧʠʱʘ, ʘ ʠʩʧʦʣʴʟʫʝʤʦʝ 

ʢʫʣʠʥʘʨʥʦʝ ʤʘʩʣʦ. 

ʈʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʠʥʮʠʧ 

ʥʘʛʣʷʜʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ. 

ʈʘʟʲʷʩʥʷʪʴ ʩʫʱʥʦʩʪʴ 

ʧʨʦʮʝʩʩʦʚ, 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʧʨʦʷʚʣʝʥʠʶ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ ʦʧʘʩʥʦʩʪʠ. 
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 ̄

ʧ. 

ʧ. 

ʉʦʜʝʨʞʘʥʠʝ ʦʪʚʝʪʘ 

ʫʯʘʩʪʥʠʢʦʚ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʅʝʜʦʩʪʘʪʦʢ ʦʙʫʯʝʥʠʷ 

(ʠʥʩʪʨʫʢʪʘʞʘ), ʚʳʟʚʘʚʰʠʡ 

ʧʨʠʚʝʜʸʥʥʳʡ ʦʪʚʝʪ ʥʘʨʫʰʠʪʝʣʷ 

ʇʨʝʜʣʦʞʝʥʠʝ ʧʦ 

ʫʩʪʨʘʥʝʥʠʶ ʥʝʜʦʩʪʘʪʢʘ ʚ 

ʦʙʫʯʝʥʠʠ (ʚ ʧʦʜʛʦʪʦʚʢʝ) 

2 ɻʦʨʝʥʠʝ ʙʳʣʦ 

ʩʣʘʙʳʤ. ʗ ʩʯʠʪʘʣ, 

ʯʪʦ ʥʝʙʦʣʴʰʦʡ ʦʯʘʛ 

ʦʛʥʷ ʤʦʞʥʦ 

ʟʘʪʫʰʠʪʴ ʠ ʚʦʜʦʡ. 

ʅʝ ʜʦʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, 

ʯʪʦ ʜʦʚʝʜʸʥʥʦʝ ʧʨʘʚʠʣʦ 

ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʜʘʞʝ ʧʨʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʦʷʚʣʝʥʠʠ 

ʧʨʠʟʥʘʢʦʚ ʦʧʘʩʥʦʩʪʠ. 

ʇʨʠʤʝʥʷʪʴ ʥʘʛʣʷʜʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪ ʥʘʨʫʰʝʥʠʷ 

ʧʨʘʚʠʣʘ ʠ ʧʨʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ 

ʧʨʦʷʚʣʝʥʠʠ ʦʧʘʩʥʦʩʪʠ. 

3 ʗ ʨʘʩʪʝʨʷʣʩʷ ʠ 

ʜʝʡʩʪʚʦʚʘʣ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

(ʧʦʜʩʦʟʥʘʪʝʣʴʥʦ).  

ʅʝ ʦʪʨʘʙʦʪʘʥʘ ʤʦʪʦʨʠʢʘ 

ʜʝʡʩʪʚʠʡ ʚ ʦʧʘʩʥʳʭ ʥʝʰʪʘʪʥʳʭ 

ʩʠʪʫʘʮʠʷʭ. ʈʘʙʦʪʥʠʢ ʧʣʦʭʦ 

ʟʘʧʦʤʥʠʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʧʨʘʚʠʣʦ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʦʚʦʜʠʪʴ ʪʨʝʥʠʨʦʚʢʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ 

ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ʈʘʟʤʝʱʘʪʴ 

ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ 

ʧʣʘʢʘʪʳ ʠ ʧʘʤʷʪʢʠ. 

4 ʗ ʥʝ ʚʝʨʠʣ, ʯʪʦ 

ʥʝʣʴʟʷ ʪʫʰʠʪʴ ʚʦʜʦʡ 

ʤʘʩʣʦ.  

ʅʝ ʠʟʫʯʝʥ ʧʨʦʮʝʩʩ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʘʩʥʦʩʪʠ. ʅʝʪ 

ʧʦʥʠʤʘʥʠʷ, ʯʪʦ ʚʦʜʘ, ʚʳʪʝʩʥʷʷ 

ʤʘʩʣʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ 

ʢʦʥʪʘʢʪʫ ʩ ʢʠʩʣʦʨʦʜʦʤ, 

ʛʦʨʝʥʠʶ.  

ʀʟʫʯʘʪʴ ʧʨʦʮʝʩʩ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʘʩʥʦʩʪʠ. 

ʇʨʠʤʝʥʷʪʴ ʥʘʛʣʷʜʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʨʫʰʝʥʠʡ 

ʧʨʘʚʠʣ. 

 

ɺʘʞʥʦ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʨʘʟʲʷʩʥʷʪʴ ʦʙʫʯʘʝʤʳʤ ʩʫʱʥʦʩʪʴ ʚʦʟʤʦʞʥʳʭ 

ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʙʠʨʘʪʴ ʧʨʠʤʝʨʳ ʠʤʝʚʰʠʭ ʤʝʩʪʦ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ, 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ 

ʠ ʧʦʢʘʟʳʚʘʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʨʘʚʠʣʴʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠ ʧʨʦʷʚʣʝʥʠʠ 

ʦʧʘʩʥʦʩʪʝʡ, ʧʨʦʚʦʜʠʪʴ ʪʨʝʥʠʨʦʚʢʠ ʩ ʧʨʦʚʝʨʢʦʡ ʫʩʚʦʝʥʠʷ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ.  

 

ʇɽʈɽʏɽʅʔ ʉʉʓʃʆʂ 

 

1. ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 11 ʠʶʣʷ 2024 ʛ. ˉ 347ʥ. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ 

ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʤʝʨ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 
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ʋɼʂ 614.84 

ʇʆɾɸʈʓ ʊɽʍʅʆɻɽʅʅʆɻʆ ʍɸʈɸʂʊɽʈɸ ï ʇʈʆɹʃɽʄɸ ʏɽʃʆɺɽʏɽʉʊɺɸ 

 

ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʃ.ɻ. ʃʝʚʯʝʥʢʦ, ɼ.ʀ. ʉʪʦʷʢ 

ɼʆʅʅɸʉɸ ï ʬʠʣʠʘʣ ʅʀʋ ʄɻʉʋ  

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʧʨʦʙʣʝʤʘ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʞʘʨʦʚ ʢʘʢ ʛʣʦʙʘʣʴʥʦʡ 

ʫʛʨʦʟʳ ʯʝʣʦʚʝʯʝʩʪʚʫ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʈʦʩʩʠʠ ʠ ɼʅʈ ʟʘ 2024ï2025 

ʛʦʜʳ. ɸʚʪʦʨ ʘʥʘʣʠʟʠʨʫʝʪ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʥʘ ʦʙʲʝʢʪʘʭ ʵʢʦʥʦʤʠʢʠ ʠ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʩʪʘʜʠʠ ʠʭ ʨʘʟʚʠʪʠʷ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʯʝʪʘʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʠʩʪʝʤ ʟʘʱʠʪʳ 

ʩ ʧʦʚʳʰʝʥʠʝʤ ʣʠʯʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʛʨʘʞʜʘʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊɽʍʅʆɻɽʅʅʓɽ ʇʆɾɸʈʓ, ʇʆɾɸʈʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, 

ʇʈʆʌʀʃɸʂʊʀʂɸ, ʊɽʍʅʆɻɽʅʅʓɽ ɸɺɸʈʀʀ, ɺʆɿɻʆʈɸʅʀɽ.  

 

This paper examines the problem of man-made fires as a global threat to humanity, based 

on statistical data for Russia and the Donetsk People's Republic for 2024ï2025. The author 

analyzes the causes of fires at economic facilities and classifies their development stages. The 

need for a comprehensive approach to safety, combining technological modernization of fire 

protection systems with increased personal responsibility of citizens, is substantiated. 

Keywords: MAN-MADE FIRES, FIRE SAFETY, PREVENTION, MAN-MADE 

ACCIDENTS, FIRE. 

 

ʊʝʭʥʦʛʝʥʥʳʝ ʧʦʞʘʨʳ ð ʵʪʦ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʧʨʦʮʝʩʩʳ ʛʦʨʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʠʣʠ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʠʨʦʜʥʳʭ, ʪʘʢʠʝ ʧʦʞʘʨʳ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʨʝʜʝ: ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚ ʞʠʣʳʭ ʟʜʘʥʠʷʭ, ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʠ 

ʦʙʲʝʢʪʘʭ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ 

ʛʣʘʚʥʳʭ ʫʛʨʦʟ ʞʠʟʥʠ ʣʶʜʝʡ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʥʦʤʠʢʠ [1]. 

ɺ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʝʞʝʛʦʜʥʦ ʬʠʢʩʠʨʫʝʪʩʷ ʙʦʣʝʝ 7ï8 ʤʠʣʣʠʦʥʦʚ ʧʦʞʘʨʦʚ, 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʥʦʩʠʪ ʪʝʭʥʦʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʃʠʜʝʨʘʤʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʧʨʦʠʩʰʝʩʪʚʠʡ ʷʚʣʷʶʪʩʷ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʝ ʠ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʝ ʩʪʨʘʥʳ (ʉʐɸ, 

ʂʠʪʘʡ, ʀʥʜʠʷ, ʈʦʩʩʠʷ) [2]. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦ ʜʘʥʥʳʤ ʄʏʉ, ʝʞʝʛʦʜʥʦ ʧʨʦʠʩʭʦʜʠʪ ʦʢʦʣʦ 350 000 

ï 400 000 ʧʦʞʘʨʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʝʭʥʦʛʝʥʥʳʤ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʤʝʪʠʣʘʩʴ 

ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʦʟʛʦʨʘʥʠʡ, ʦʜʥʘʢʦ ʪʷʞʝʩʪʴ ʧʦʩʣʝʜʩʪʚʠʡ 

(ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʠ ʛʠʙʝʣʴ ʣʶʜʝʡ) ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ. ʆʩʥʦʚʥʳʤʠ çʛʦʨʷʯʠʤʠ 

ʪʦʯʢʘʤʠè ʷʚʣʷʶʪʩʷ ʞʠʣʦʡ ʩʝʢʪʦʨ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ [3]. 

ʉʠʪʫʘʮʠʷ ʚ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚ ʧʝʨʠʦʜ 2024ï2025 ʛʛ. 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʴʶ. ʊʝʭʥʦʛʝʥʥʳʝ ʧʦʞʘʨʳ ʟʜʝʩʴ ʯʘʩʪʦ ʠʤʝʶʪ 

ʩʤʝʰʘʥʥʫʶ ʧʨʠʨʦʜʫ: ʢ ʩʪʘʥʜʘʨʪʥʳʤ ʙʳʪʦʚʳʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʠʯʠʥʘʤ 

ʜʦʙʘʚʣʷʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ. 

ɺ 2024 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ  ʧʨʦʠʟʦʰʣʦ 15 262 

ʧʦʞʘʨʘ. ɿʘʬʠʢʩʠʨʦʚʘʥ ʨʦʩʪ ʯʠʩʣʘ ʧʦʞʘʨʦʚ ʥʘ ʦʙʲʝʢʪʘʭ ʢʨʠʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

(ʵʣʝʢʪʨʦʧʦʜʩʪʘʥʮʠʠ, ʛʘʟʦʧʨʦʚʦʜʳ) ʠ ʩʢʣʘʜʘʭ ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʟʦʚʦʚ ʧʦʞʘʨʥʳʭ ʩʣʫʞʙ ʧʨʝʚʳʩʠʣʦ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʚ 1,2 ʨʘʟʘ.  

ɺ 2025 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʦʠʟʦʰʣʦ 11 319 

ʧʦʞʘʨʦʚ. ʉʦʭʨʘʥʷʝʪʩʷ ʚʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʟʛʦʨʘʥʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ. 

ʋʯʘʩʪʠʣʠʩʴ ʩʣʫʯʘʠ ʧʦʞʘʨʦʚ ʠʟ-ʟʘ ʠʟʥʦʩʘ ʤʦʱʥʦʩʪʝʡ ʠ ʧʝʨʝʙʦʝʚ ʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ. 
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ʉʤʝʨʪʥʦʩʪʴ ʧʨʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʞʘʨʘʭ ʦʩʪʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ. ɺ ʤʠʨʝ 

ʝʞʝʛʦʜʥʦ ʦʪ ʦʛʥʷ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʛʠʙʘʝʪ ʙʦʣʝʝ 150 000 ʯʝʣʦʚʝʢ.   

ɺ 2024 ʛʦʜʫ ʚ ʈʦʩʩʠʠ ʯʠʩʣʦ ʞʝʨʪʚ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 7 500 ï 8 000 ʯʝʣʦʚʝʢ. 

ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʛʠʙʝʣʠ ð ʥʝ ʩʘʤʦ ʧʣʘʤʷ, ʘ ʦʪʨʘʚʣʝʥʠʝ ʪʦʢʩʠʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ 

ʛʦʨʝʥʠʷ (ʦʢʦʣʦ 75% ʩʣʫʯʘʝʚ). 

ɺ ʧʝʨʠʦʜ 2024ï2025 ʛʛ. ʚ ɼʅʈ ʥʘʙʣʶʜʘʶʪʩʷ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʠʙʝʣʠ ʣʶʜʝʡ 

ʢʘʢ ʚ ʙʳʪʫ (ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʤʦʜʝʣʴʥʳʭ ʦʙʦʛʨʝʚʘʪʝʣʝʡ), ʪʘʢ ʠ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ. 

ʇʦ ʜʘʥʥʳʤ ʥʘ 24 ʜʝʢʘʙʨʷ 2025 ʛʦʜʘ, ʚ ɼʅʈ ʥʘ ʧʦʞʘʨʘʭ ʧʦʛʠʙʣʠ 150 ʯʝʣʦʚʝʢ. ɿʘ 

ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ 2024 ʛʦʜʘ ð 227. ʅʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʟʘʪʨʫʜʥʝʥʥʳʡ ʜʦʩʪʫʧ ʧʦʞʘʨʥʳʭ ʨʘʩʯʝʪʦʚ ʢ ʤʝʩʪʘʤ ʚʦʟʛʦʨʘʥʠʡ ʠʟ-ʟʘ ʦʧʝʨʘʪʠʚʥʦʡ 

ʦʙʩʪʘʥʦʚʢʠ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʯʠʩʣʦ ʞʝʨʪʚ [4]. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʚ ʈʌ ʩ 2000 ʧʦ 2025 ʛʦʜʳ 

 

ɸʥʘʣʠʟ ʧʨʦʠʩʰʝʩʪʚʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʦʙʲʝʢʪʘʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʳʷʚʠʣ 

ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʧʨʠʯʠʥʳ: 

1. ʅʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ (35%): ʇʝʨʝʛʨʫʟʢʘ 

ʩʝʪʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʪʭʦʡ ʧʨʦʚʦʜʢʠ. 

2. ʅʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (25%): ʅʝʩʦʙʣʶʜʝʥʠʝ ʨʝʛʣʘʤʝʥʪʦʚ ʧʨʠ 

ʩʚʘʨʢʝ, ʨʝʟʢʝ ʤʝʪʘʣʣʘ ʠ ʨʘʙʦʪʝ ʩ ʛʦʨʶʯʠʤʠ ʩʤʝʩʷʤʠ. 

3. ʀʟʥʦʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ (20%): ɺʳʭʦʜ ʠʟ ʩʪʨʦʷ ʩʪʘʨʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʦʪʩʫʪʩʪʚʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʝʤʦʥʪʘ. 

4. ɺʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ (15%): ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʧʘʜʘʥʠʷ ʩʥʘʨʷʜʦʚ ʠ ʦʩʢʦʣʢʦʚ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ. 

5. ʅʝʦʩʪʦʨʦʞʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʦʛʥʝʤ ʠ ʧʦʜʞʦʛʠ (5%). 

ʊʝʭʥʦʛʝʥʥʳʝ ʧʦʞʘʨʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦ ʤʝʩʪʫ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ʂ ʪʝʭʥʦʛʝʥʥʳʤ ʧʦʞʘʨʘʤ ʦʪʥʦʩʷʪʩʷ ʚʦʟʛʦʨʘʥʠʷ ʥʘ ʟʘʚʦʜʘʭ, ʬʘʙʨʠʢʘʭ ʠ ʚ 

ʰʘʭʪʘʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʩʣʦʞʥʦʩʪʠ ʧʣʘʥʠʨʦʚʢʠ. 

ʇʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʣʶʙʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʞʘʨʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ 

ʩʪʘʜʠʠ. ʅʘʯʘʣʴʥʘʷ ʬʘʟʘ ʜʣʠʪʩʷ ʜʦ 10 ʤʠʥʫʪ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʯʘʛʦʚʳʤ ʛʦʨʝʥʠʝʤ, 

ʢʦʪʦʨʦʝ ʝʱʝ ʤʦʞʥʦ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʧʝʨʚʠʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ɿʘʪʝʤ 

ʥʘʩʪʫʧʘʝʪ ʩʪʘʜʠʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʝʥ ʨʝʟʢʠʡ ʩʢʘʯʦʢ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʩʠʣʴʥʦʝ ʟʘʜʳʤʣʝʥʠʝ ʠ ʧʝʨʝʭʦʜ ʧʣʘʤʝʥʠ ʥʘ ʩʦʩʝʜʥʠʝ ʦʙʲʝʢʪʳ. ɺ ʨʘʟʚʠʪʦʡ ʩʪʘʜʠʠ ʧʦʞʘʨ 

ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʩʦʟʜʘʚʘʷ ʨʝʘʣʴʥʫʶ ʫʛʨʦʟʫ ʦʙʨʫʰʝʥʠʷ 

ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɿʘʚʝʨʰʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʪʘʜʠʝʡ ʟʘʪʫʭʘʥʠʷ, ʢʦʛʜʘ ʛʦʨʶʯʠʝ 

ʤʘʪʝʨʠʘʣʳ ʧʦʣʥʦʩʪʴʶ ʚʳʛʦʨʘʶʪ ʠʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʦʛʥʷ. 
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ʇʦʩʣʝʜʩʪʚʠʷ ʧʦʞʘʨʦʚ ʦʙʫʩʣʦʚʣʝʥʳ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʷʜʘ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ. ʇʣʦʪʥʦʝ ʟʘʜʳʤʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʚʠʜʠʤʦʩʪʠ, 

ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʵʚʘʢʫʘʮʠʠ, ʘ ʦʙʨʫʰʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʚʦʟʤʦʞʥʳʝ ʚʟʨʳʚʳ ʩʦʩʫʜʦʚ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʤʘʩʰʪʘʙ ʨʘʟʨʫʰʝʥʠʡ ʠ ʯʠʩʣʦ ʞʝʨʪʚ [5]. 

ɺʦʟʜʝʡʩʪʚʠʝ ʧʦʞʘʨʘ ʥʘ ʯʝʣʦʚʝʢʘ ʥʦʩʠʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ 

ʥʘ ʧʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ 

ʜʣʷ ʞʠʟʥʠ. ʂ ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʦʪʥʦʩʷʪʩʷ ʪʝʨʤʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ, 

ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʚʠʜʝ ʦʞʦʛʦʚ ʢʦʞʠ ʠ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ. ʆʜʥʘʢʦ ʥʝ ʤʝʥʝʝ ʦʧʘʩʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʢʩʠʯʝʩʢʦʝ ʦʪʨʘʚʣʝʥʠʝ ʧʨʦʜʫʢʪʘʤʠ 

ʛʦʨʝʥʠʷ: ʚʜʳʭʘʥʠʝ ʫʛʘʨʥʦʛʦ ʛʘʟʘ ʠ ʧʨʦʜʫʢʪʦʚ ʨʘʟʣʦʞʝʥʠʷ ʧʣʘʩʪʠʢʘ ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ 

ʤʛʥʦʚʝʥʥʦʡ ʧʦʪʝʨʝ ʩʦʟʥʘʥʠʷ ʠ ʦʩʪʘʥʦʚʢʝ ʜʳʭʘʥʠʷ. 

ɺʳʚʦʜʳ. ʊʝʭʥʦʛʝʥʥʳʝ ʧʦʞʘʨʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ð ʵʪʦ ʩʠʩʪʝʤʥʳʡ ʚʳʟʦʚ, 

ʦʪʨʘʞʘʶʱʠʡ ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʦʙʱʝʩʪʚʘ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʪʝʭʥʦʛʝʥʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʦʞʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʨʫʢʦʚʦʜʷʱʝʛʦ ʩʦʩʪʘʚʘ ʠ ʚʢʣʶʯʘʝʪ: ʦʙʫʯʝʥʠʝ 

ʨʘʙʦʯʝʛʦ ʧʝʨʩʦʥʘʣʘ ʦʩʥʦʚʘʤ ʠ ʧʨʘʚʠʣʘʤ ʧʦʚʝʜʝʥʠʷ ʧʨʠ ʧʦʞʘʨʝ; ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; ʦʩʥʘʱʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʩʨʝʜʩʪʚʘʤʠ ʧʝʨʚʠʯʥʦʛʦ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ. 
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ʇʈʆɹʃɽʄʓ ʀ ʇʋʊʀ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ 

ʇʈʆʄʓʐʃɽʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʔʖ 

 

ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʘʡʦʨ ʚʥ. ʩʣ. ɸ.ɺ. ɹʝʨʢʦ, ɼ.ɺ. ɹʦʥʜʘʨʴ 

ʌɻʂʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʠʥʩʪʠʪʫʪ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠè 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʪʝʭʥʦʛʝʥʥʳʭ ʨʠʩʢʦʚ, ʚʢʣʶʯʘʶʱʠʝ 

ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʬʦʨʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʟʥʘʯʠʤʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. ɸʚʪʦʨ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ 

ʬʦʨʤʘʣʴʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʢ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠ ʧʨʝʚʝʥʪʠʚʥʦʡ ʤʦʜʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʪʨʝʙʫʝʪʩʷ ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʈʆʄʓʐʃɽʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʆʇɸʉʅʓɽ 

ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓɽ ʆɹʒɽʂʊʓ, ʊɽʍʅʆɻɽʅʅʓɽ ʈʀʉʂʀ, ʋʇʈɸɺʃɽʅʀɽ 

ɹɽɿʆʇɸʉʅʆʉʊʔʖ, ʏɽʃʆɺɽʏɽʉʂʀʁ ʌɸʂʊʆʈ. 

 

The article discusses the complex problems of ensuring industrial safety in Russia. The 

main sources of technogenic risks are analyzed, including a high degree of equipment wear, 

the formal nature of control systems and the importance of the human factor. The author 

emphasizes the need to move from formal compliance to a risk-based and preventive 

management model. To achieve this goal, a coordinated modernization of the technical base, 

the development of a safety culture and the improvement of regulatory regulation are required. 

Keywords: INDUSTRIAL SAFETY, HAZARDOUS PRODUCTION FACILITIES, MAN-

MADE RISKS, SAFETY MANAGEMENT, HUMAN FACTOR. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʈʦʩʩʠʠ ʩʦʟʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʦʙʱʝʩʪʚʦ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ, ʤʘʩʰʪʘʙʘ ʠ ʩʣʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʦʧʘʩʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʠ ʵʥʝʨʛʠʷʤʠ, ʟʘʢʦʥʦʤʝʨʥʦ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʝʭʥʦʛʝʥʥʳʭ ʘʚʘʨʠʡ. 

ʇʦʜʦʙʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʚʣʝʢʫʱʠʝ ʨʘʟʨʫʰʝʥʠʷ, ʚʳʙʨʦʩʳ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠ 

ʯʝʣʦʚʝʯʝʩʢʠʝ ʞʝʨʪʚʳ, ʥʘʥʦʩʷʪ ʪʷʞʝʣʳʡ ʠ ʜʦʣʛʦʩʨʦʯʥʳʡ ʫʨʦʥ ʵʢʦʥʦʤʠʢʝ ʠ ʵʢʦʣʦʛʠʠ, ʘ 

ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ ʯʘʩʪʦ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. [4] 

ɸʥʘʣʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʚ 

ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ ʠ ʚʦʩʧʦʤʠʥʘʥʠʷʭ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʘʨʠʡ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʙʦʷʤʠ, ʥʦ ʠ ʛʣʫʙʠʥʥʳʤʠ 

ʩʠʩʪʝʤʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʦʚ ʠ ʯʝʣʦʚʝʯʝʩʢʠʤ 

ʬʘʢʪʦʨʦʤ. [6] 

ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʙʷʟʘʥʥʦʩʪʴ ʢʦʤʧʘʥʠʡ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʚʘʨʠʠ ʠ ʩʤʷʛʯʘʪʴ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʯʠʩʪʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʟʘʜʘʯʠ ʚ ʢʦʤʧʦʥʝʥʪ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʝʨʝʜ ʦʙʱʝʩʪʚʦʤ ʠ 

ʛʦʩʫʜʘʨʩʪʚʦʤ. ʉʝʛʦʜʥʷ ʥʘʜʝʞʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ð ʵʪʦ 

ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʧʦʜʜʝʨʞʘʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʘʭ. [1, 2] 

ɺ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʚʦʚʦʡ ʠ ʥʘʫʯʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʟʘʱʠʪʘ ʠʥʪʝʨʝʩʦʚ ʣʠʯʥʦʩʪʠ, ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪ ʘʚʘʨʠʡ ʥʘ 
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ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʌʝʜʝʨʘʣʴʥʳʤ 

ʟʘʢʦʥʦʤ ˉ 116-ʌɿ, ʧʦʜʯʝʨʢʠʚʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʜʘʥʥʦʡ ʩʬʝʨʳ, ʦʭʚʘʪʳʚʘʶʱʝʡ 

ʪʝʭʥʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʧʨʘʚʦʚʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ. [1, 2] 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʨʦʮʝʜʫʨ, ʨʝʩʫʨʩʦʚ ʠ ʤʝʪʦʜʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʘʚʘʨʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ʢ ʨʝʘʛʠʨʦʚʘʥʠʶ ʥʘ ʥʠʭ. 

ʂʣʶʯʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʧʘʩʥʦʩʪʝʡ, ʦʮʝʥʢʘ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʵʢʩʧʝʨʪʠʟʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʜʛʦʪʦʚʢʘ 

ʧʝʨʩʦʥʘʣʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʘʥʘʣʠʟ ʧʨʦʠʩʰʝʩʪʚʠʡ. ʈʦʩʩʠʡʩʢʠʝ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʝ ʢʘʢ ʠʟʦʣʠʨʦʚʘʥʥʫʶ ʬʫʥʢʮʠʶ, ʘ ʢʘʢ 

ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. [1, 2, 3, 5] 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʤʦʨʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʬʦʥʜʦʚ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʴʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʥʦʨʤʘʪʠʚʥʳʭ ʩʨʦʢʦʚ ʩʣʫʞʙʳ, 

ʯʪʦ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʦʚ ʠ ʘʚʘʨʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʩʫʛʫʙʣʷʝʪ ʩʠʪʫʘʮʠʶ, 

ʦʩʦʙʝʥʥʦ ʚ ʙʘʟʦʚʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʠ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʡ ʟʘʱʠʪʳ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʧʨʦʜʦʣʞʘʝʪ 

ʠʛʨʘʪʴ ʜʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʦʧʘʩʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʅʝʥʘʜʝʞʥʦʩʪʴ 

ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʠʭ ʚʳʩʦʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʳʝ ʧʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʚʥʝʜʨʝʥʳ. [5, 6] 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʥʦʩʠʪ ʬʦʨʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʦʟʜʘʝʪʩʷ çʜʣʷ 

ʦʪʯʝʪʥʦʩʪʠè. ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʧʦʣʥʦʤʦʯʠʷ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ 

ʥʝʯʝʪʢʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʤʳʚʘʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʫʧʨʘʚʣʷʝʤʦʩʪʠ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʝʬʠʮʠʪ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʘʚʘʨʠʡ. ʉʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʝʪʩʷ ʢʫʣʴʪʫʨʘ ʩʦʢʨʳʪʠʷ 

ʠʥʮʠʜʝʥʪʦʚ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʤʠʢʨʦʘʚʘʨʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʣʠ ʙʳ ʩʣʫʞʠʪʴ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʙʦʣʝʝ 

ʩʝʨʴʝʟʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ. ʆʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʧʦʜʨʷʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʠ ʢʦʥʪʨʦʣʷ ʢʦʪʦʨʳʭ ʥʝʨʝʜʢʦ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. [5] 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʧʨʦʥʠʟʳʚʘʶʱʝʡ ʚʩʝ 

ʫʨʦʚʥʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʦʰʠʙʢʠ 

ʧʝʨʩʦʥʘʣʘ ʯʘʩʪʦ ʩʚʷʟʘʥʳ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ, ʫʩʪʘʣʦʩʪʴʶ ʠ ʩʪʨʝʩʩʦʤ, 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʠʟʢʘʷ ʤʦʪʠʚʘʮʠʷ ʢ ʙʝʟʦʧʘʩʥʦʤʫ ʪʨʫʜʫ 

ʠ ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʩʠʩʪʝʤʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ. ʅʝʜʦʩʪʘʪʢʠ ʚ 

ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ ʠ ʘʪʪʝʩʪʘʮʠʠ, ʚʢʣʶʯʘʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʠʚʦʜʷʪ ʢ 

ʬʦʨʤʘʣʴʥʦʤʫ ʫʩʚʦʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʨʠʩʢʦʚ. 

ʇʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʯʝʣʦʚʝʢʘ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʙʳʩʪʨʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʜʝʬʠʮʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. [3, 5] 
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ʅʘʢʦʧʣʝʥʠʝ ʥʝʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʚʦʜʠʪ 

ʢ ʪʝʭʥʦʛʝʥʥʳʤ ʘʚʘʨʠʷʤ ʠ ʢʘʪʘʩʪʨʦʬʘʤ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʫʱʝʨʙʦʤ. ɻʠʙʝʣʴ ʠ ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʣʶʜʝʡ 

ʧʦʜʨʳʚʘʶʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʪʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣ ʨʝʛʠʦʥʦʚ. ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ 

ʧʦʩʣʝʜʩʪʚʠʷ ʚʳʨʘʞʘʶʪʩʷ ʚ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʝʨʷʭ, ʰʪʨʘʬʘʭ, ʩʫʜʝʙʥʳʭ ʠʩʢʘʭ ʠ 

ʧʨʠʦʩʪʘʥʦʚʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠ ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ, 

ʩʧʦʩʦʙʥʳʝ ʧʨʠʚʝʩʪʠ ʢ ʫʪʨʘʪʝ ʜʦʚʝʨʠʷ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʯʪʦ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʦʪʝʨʷ ʩʦʮʠʘʣʴʥʦʡ ʣʠʮʝʥʟʠʠ ʥʘ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. [4, 6] 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ, ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʙʦʪʦʡ ʩ 

ʧʝʨʩʦʥʘʣʦʤ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʠ ʟʘʤʝʥʘ 

ʠʟʥʦʰʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʚʥʝʜʨʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ. ʈʘʟʚʠʪʠʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 

ʩʚʷʟʘʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʥʪʝʛʨʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʈʘʙʦʪʘ ʩ ʧʝʨʩʦʥʘʣʦʤ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʟʠʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʫʯʝʥʠʝ 

ʠ ʫʯʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʧʦʚʝʜʝʥʠʷ ʚ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʘʢʪʫʘʣʠʟʘʮʠʶ ʪʨʝʙʦʚʘʥʠʡ ʩ ʫʯʝʪʦʤ 

ʦʪʨʘʩʣʝʚʳʭ ʨʠʩʢʦʚ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʢ ʦʧʝʨʝʞʘʶʱʠʤ ʤʝʨʘʤ. ɺʘʞʥʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʨʘʟʚʠʪʠʝ ʵʢʩʧʝʨʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʧʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. [1, 2, 3, 5, 6] 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʤʠʢʨʦʢʣʠʤʘʪʘ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ 

ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ ʚ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ ʚ ʨʝʞʠʤʝ ʧʦʣʥʦʡ 

ʠʟʦʣʷʮʠʠ. ʆʧʠʩʘʥʳ ʢʣʶʯʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ 

ʥʘ ʠʭ ʠʟʤʝʥʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʸʪʳ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʠʟʤʝʥʝʥʠʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿɸʑʀʊʅʓɽ ʉʆʆʈʋɾɽʅʀʗ ɻʈɸɾɼɸʅʉʂʆʁ ʆɹʆʈʆʅʓ, 

ʄʀʂʈʆʂʃʀʄɸʊ, ʇʆʃʅɸʗ ʀɿʆʃʗʎʀʗ, ʉʆʉʊɸɺ ɺʆɿɼʋʍɸ, ʂʆʅʎɽʅʊʈɸʎʀʗ 

ɻɸɿʆɺ, ʈɽɻɽʅɽʈɸʎʀʗ ɺʆɿɼʋʍɸ 

 

The article discusses the changes in microclimate conditions for long-term stay of 

people in protective structures of civil defense in the mode of complete isolation. Key 

microclimate parameters are described, as well as the factors affecting their change, and 

calculations are given on a specific example, demonstrating the change of the air environment 

in a relatively short period. 
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ISOLATION, AIR COMPOSITION, GAS CONCENTRATION, AIR REGENERATION 

 

ɺ ʨʝʞʠʤʝ ʧʦʣʥʦʡ ʠʟʦʣʷʮʠʠ ʧʦʤʝʱʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʦʪʩʝʯʝʥʦ ʦʪ ʚʥʝʰʥʝʡ 

ʘʪʤʦʩʬʝʨʳ: ʦʪʢʣʶʯʝʥʳ ʚʩʝ ʩʠʩʪʝʤʳ ʧʨʠʪʦʢʘ ʠ ʚʳʪʷʞʢʠ, ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʳ ʚʩʝ ʧʨʦʸʤʳ 

(ʜʚʝʨʠ, ʣʶʢʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʪʚʝʨʩʪʠʷ), ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʤʝʥ ʚʦʟʜʫʭʦʤ ʩ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʛʘʟʦʚʳʡ ʩʦʩʪʘʚ ʥʝʠʟʙʝʞʥʦ ʤʝʥʷʝʪʩʷ ʠʟ-ʟʘ ʧʦʪʨʝʙʣʝʥʠʷ 

ʢʠʩʣʦʨʦʜʘ (O2) ʥʘʩʝʣʝʥʠʝʤ, ʚʳʜʝʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (CO2) ʧʨʠ ʜʳʭʘʥʠʠ, ʥʘʢʦʧʣʝʥʠʷ 

ʚʦʜʷʥʳʭ ʧʘʨʦʚ (ʨʦʩʪ ʚʣʘʞʥʦʩʪʠ), ʘ ʪʘʢʞʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ [1]. 

ɺ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʥʦʨʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ O2 ʩʦʩʪʘʚʣʷʝʪ 21 %. ɼʣʷ 

ʙʝʟʦʧʘʩʥʦʛʦ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʫʨʦʚʝʥʴ ʢʠʩʣʦʨʦʜʘ ʥʝ 

ʜʦʣʞʝʥ ʦʧʫʩʢʘʪʴʩʷ ʥʠʞʝ 19,5 %. ɽʩʣʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʥʠʞʘʝʪʩʷ ʜʦ 17 %, ʫ ʯʝʣʦʚʝʢʘ 

ʥʘʯʠʥʘʝʪ ʫʭʫʜʰʘʪʴʩʷ ʥʦʯʥʦʝ ʟʨʝʥʠʝ. ʇʨʠ ʧʘʜʝʥʠʠ ʜʦ 15 % ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪʩʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʫʤʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʨʠʪʠʯʝʩʢʠ ʥʠʟʢʠʤ ʩʯʠʪʘʝʪʩʷ ʫʨʦʚʝʥʴ ʚ 10 % 

ï ʧʨʠ ʪʘʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚʦʟʥʠʢʘʝʪ ʨʝʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ ʧʦʪʝʨʠ ʩʦʟʥʘʥʠʷ. 

ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ (CO2) ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʩʦʩʪʘʚʣʷʶʱʝʡ 0,03 %. ɼʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ 

ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ CO2 ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 0,94 % (ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1,86 ʛ/ʤį). ɺ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʨʝʞʠʤʝ ʜʦʧʫʩʪʠʤʦ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 0,2 % (3,72 ʛ/ʤį) [2]. 

ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʫʨʦʚʥʷ 1,5 % ʫ ʯʝʣʦʚʝʢʘ ʥʘʯʠʥʘʶʪ ʧʨʦʷʚʣʷʪʴʩʷ ʥʝʧʨʠʷʪʥʳʝ 

ʩʠʤʧʪʦʤʳ ï ʚʦʟʥʠʢʘʶʪ ʛʦʣʦʚʥʘʷ ʙʦʣʴ ʠ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ. ɽʩʣʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʦʟʨʘʩʪʘʝʪ 

ʜʦ 4 ï 5 %, ʨʘʟʚʠʚʘʶʪʩʷ ʙʦʣʝʝ ʩʝʨʴʸʟʥʳʝ ʥʘʨʫʰʝʥʠʷ: ʛʠʧʝʨʢʘʧʥʠʷ (ʠʟʙʳʪʦʢ CO2 ʚ ʢʨʦʚʠ), 

ʫʯʘʱʸʥʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ (ʪʘʭʠʢʘʨʜʠʷ) ʠ ʥʝʨʚʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʘʷ 

ʩʠʪʫʘʮʠʷ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ CO2 ʚ ʜʠʘʧʘʟʦʥʝ 8 ï 10 %: ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʩʦʢʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʪʝʨʠ ʩʦʟʥʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʷʤʘʷ ʫʛʨʦʟʘ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ. 
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ɺʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʟʘʢʨʳʪʦʤ ʧʦʤʝʱʝʥʠʠ ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʠʟ-ʟʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ï ʜʳʭʘʥʠʷ ʠ ʧʦʪʦʦʪʜʝʣʝʥʠʷ ʥʘʭʦʜʷʱʠʭʩʷ ʪʘʤ ʣʶʜʝʡ. 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʩʘʤʦʯʫʚʩʪʚʠʷ ʩʯʠʪʘʝʪʩʷ ʫʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ 

30 ï 60 %; ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤ ʚʝʨʭʥʠʤ ʟʥʘʯʝʥʠʝʤ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 70 %. ɽʩʣʠ 

ʚʣʘʞʥʦʩʪʴ ʧʨʝʚʳʰʘʝʪ 90 %, ʫ ʯʝʣʦʚʝʢʘ ʥʘʨʫʰʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʡ ʤʝʭʘʥʠʟʤ 

ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ï ʦʨʛʘʥʠʟʤ ʫʞʝ ʥʝ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʦʭʣʘʞʜʘʪʴʩʷ ʟʘ ʩʯʸʪ ʠʩʧʘʨʝʥʠʷ 

ʧʦʪʘ. ɼʣʷ ʞʠʪʝʣʝʡ ʩʨʝʜʥʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʦʩʳ ʦʩʦʙʝʥʥʦ ʢʨʠʪʠʯʥʳʤ ʩʪʘʥʦʚʠʪʩʷ 

ʩʦʯʝʪʘʥʠʝ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ: ʪʘʢ, ʧʨʠ 90 % ʚʣʘʞʥʦʩʪʠ ʫʞʝ 27 ÁC 

ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʢʨʘʡʥʝ ʜʠʩʢʦʤʬʦʨʪʥʳʝ ʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʧʝʨʝʛʨʝʚ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʠʟʦʣʠʨʦʚʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʸʪ ʠʟ-ʟʘ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʣʶʜʝʡ ï ʚ ʩʨʝʜʥʝʤ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʚʳʜʝʣʷʝʪ ʦʢʦʣʦ 419 ʢɼʞ ʪʝʧʣʘ ʚ ʯʘʩ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʝʥʪʠʣʷʮʠʠ ʫʞʝ ʯʝʨʝʟ 10 ï 12 ʯʘʩʦʚ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʦʤʝʱʝʥʠʠ ʤʦʞʝʪ 

ʧʦʜʥʷʪʴʩʷ ʜʦ 29 ï 30 ÁC. ɼʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʸʟʥʫʶ 

ʦʧʘʩʥʦʩʪʴ: ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 34 ÁC ʠ ʚʳʰʝ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ ʪʝʧʣʦʚʦʛʦ ʫʜʘʨʘ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʷʞʸʣʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʟʜʦʨʦʚʴʷ [2]. 

ʅʘ ʤʠʢʨʦʢʣʠʤʘʪ ʚ ʫʙʝʞʠʱʘʭ ʤʦʛʫʪ ʚʣʠʷʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʢʦʣʠʯʝʩʪʚʦ 

ʣʶʜʝʡ ʚ ʧʦʤʝʱʝʥʠʠ (ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ CO2 ʠ ʪʝʧʣʘ), ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

(ʧʦʪʨʝʙʣʝʥʠʝ O2 ʨʘʩʪʸʪ ʩ 18 ʜʦ 190 ʣ/ʯ), ʦʙʲʸʤ ʧʦʤʝʱʝʥʠʷ (ʯʝʤ ʤʝʥʴʰʝ, ʪʝʤ ʙʳʩʪʨʝʝ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ CO2 ʠ ʪʝʧʣʦ), ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʦʟʜʫʭʘ ʧʝʨʝʜ ʛʝʨʤʝʪʠʟʘʮʠʝʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʠʟʤʝʥʝʥʠʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʠʢʨʦʢʣʠʤʘʪʘ, ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ ʚ ʨʝʞʠʤʝ ʧʦʣʥʦʡ 

ʠʟʦʣʷʮʠʠ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ. ʉʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷʤ ʧʦʩʪʘʚʣʝʥʥʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʜʘʯʠ, ʫʙʝʞʠʱʝ, ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʟʦʥʝ ʚʦʟʤʦʞʥʳʭ ʦʧʘʩʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʚʘʨʠʡʥʦ 

ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ. ʈʘʩʯʝʪ ʧʨʠʚʝʜʝʥ ʠʟ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ (t, ʯ) ʣʶʜʝʡ ʚ 

ʫʙʝʞʠʱʝ ʥʘ 8 ʯʘʩʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ (N, ʯʝʣ) ʩʦʩʪʘʚʠʪ 100 ʯʝʣʦʚʝʢ ʧʨʠ ʦʙʲʸʤʝ 

ʫʙʝʞʠʱʘ (V, ʤ3) 1500 ʤ3. ʀʩʭʦʜʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ CO2 (ʉʉʆ2, %) ï 0,03 %. ɺʳʜʝʣʝʥʠʝ 

CO2 ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ (B, ʤ
3/ʯ) ʩʦʩʪʘʚʣʷʝʪ 0,016 ʤ3/ʯ.  

ɼʣʷ ʨʘʩʯʸʪʘ ʥʘʢʦʧʣʝʥʠʷ CO2 ʠʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ (1) ʢʦʥʮʝʥʪʨʘʮʠʠ CO2 ʯʝʨʝʟ 

ʚʨʝʤʷ t [1]:  

 

Ct = C0 + 
B Ā N Ā t

V
 (1) 

 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʘʝʤ, ʯʪʦ ʯʝʨʝʟ 8 ʯʘʩʦʚ ʢʦʥʮʝʥʪʨʘʮʠʷ CO2 ʜʦʩʪʠʛʥʝʪ 

0,85 % (å 1,75 ʛ/ʤ3), ʯʪʦ ʙʣʠʟʢʦ ʢ ʜʦʧʫʩʪʠʤʦʤʫ ʧʨʝʜʝʣʫ (0,94 % ʠʣʠ 1,86 ʛ/ʤ3) ʜʣʷ 

ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ. 

ɼʣʷ ʨʘʩʯʸʪʘ ʧʦʪʨʝʙʣʝʥʠʷ O2 ʫʯʪʸʤ, ʯʪʦ ʩʨʝʜʥʝʝ ʧʦʪʨʝʙʣʝʥʠʝ O2 ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ 

ʚ ʧʦʢʦʝ ʩʦʩʪʘʚʣʷʝʪ å 0,3 ʤ3/ʯ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʟʘ 8 ʯʘʩʦʚ 

(ȹO2, ʤ
3) ʩʦʩʪʘʚʠʪ 240 ʤ3. ʀʩʭʦʜʥʳʡ ʦʙʲʸʤ O2 ʚ ʧʦʤʝʱʝʥʠʠ ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

21 % ʩʦʩʪʘʚʠʪ 315 ʤ3. ʏʝʨʝʟ 8 ʯʘʩʦʚ ʢʦʥʮʝʥʪʨʘʮʠʷ CO2 ʧʨʠʙʣʠʟʠʪʩʷ ʢ ʜʦʧʫʩʪʠʤʦʤʫ 

ʧʨʝʜʝʣʫ (0,94 %), ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ O2 ʫʧʘʜʸʪ ʜʦ 5 %, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ ʥʠʟʢʦ (ʥʦʨʤʘ Ó 16%). 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʚ ʨʝʞʠʤʝ ʧʦʣʥʦʡ ʠʟʦʣʷʮʠʠ ʫʙʝʞʠʱʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʩʥʘʱʝʥʦ ʩʨʝʜʩʪʚʘʤʠ 

ʚʦʟʜʫʭʦʧʦʜʛʦʪʦʚʢʠ, ʠʥʘʯʝ ʧʨʝʙʳʚʘʥʠʝ ʜʘʞʝ 8 ʯʘʩʦʚ ʩʪʘʥʝʪ ʦʧʘʩʥʳʤʠ ʠʟ-ʟʘ ʥʘʢʦʧʣʝʥʠʷ 

CO2 ʠ ʧʘʜʝʥʠʷ O2. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʝ ʣʶʜʝʡ ʚ ʟʘʱʠʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʷʭ (ʩʚʳʰʝ 2 ï 3 ʯʘʩʦʚ) ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ (ʦʙʦʨʫʜʦʚʘʥʠʷ) ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʫʢʨʳʚʘʝʤʳʭ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʨʝʜʩʪʚʘ 

ʨʝʛʝʥʝʨʘʮʠʠ ʚʦʟʜʫʭʘ. ʊʘʢ, ʩʫʱʝʩʪʚʫʝʪ ʨʝʛʝʥʝʨʘʪʠʚʥʘʷ ʫʩʪʘʥʦʚʢʘ ʈʋ-150/6, ʢʦʪʦʨʘʷ 
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ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʘʚʪʦʥʦʤʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ ʚ ʫʙʝʞʠʱʝ ʜʦ 4 ï 6 ʯʘʩʦʚ (ʚ 

ʪʠʧʦʚʳʭ ʫʩʣʦʚʠʷʭ) ʠ ʜʦ 12 ï 24 ʯʘʩʦʚ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʥʘʣʠʯʠʠ ʨʝʟʝʨʚʥʳʭ ʧʘʪʨʦʥʦʚ. 

ɺ ʨʝʞʠʤʝ ʧʦʣʥʦʡ ʠʟʦʣʷʮʠʠ ʙʦʣʝʝ 24 ʯʘʩʦʚ ʙʝʟ ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʦʚ ʨʝʘʛʝʥʪʦʚ ʧʨʝʙʳʚʘʥʠʝ 

ʥʝʚʦʟʤʦʞʥʦ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʙʝʞʠʱʘ ʚ ʨʝʞʠʤʝ ʧʦʣʥʦʡ ʠʟʦʣʷʮʠʠ 

ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʝʞʜʝ 

ʚʩʝʛʦ, ʪʨʝʙʫʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ (O2) ʠ ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ (CO2), ʘ ʪʘʢʞʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʧʪʠʤʠʟʘʮʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʩʠʩʪʝʤʫ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʧʫʪʸʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʫʢʨʳʚʘʝʤʳʭ ʣʠʮ ʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʠʭ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʜʦʩʪʘʪʦʯʥʳʭ 

ʨʝʟʝʨʚʦʚ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʥʘʣʠʯʠʠ ʟʘʧʘʩʥʳʝ 

ʨʝʛʝʥʝʨʘʪʠʚʥʳʝ ʧʘʪʨʦʥʳ ʠ ʢʠʩʣʦʨʦʜʥʳʝ ʙʘʣʣʦʥʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʝ ʤʝʥʝʝ 24 ʯʘʩʦʚ 

ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʡ ʠʟʦʣʷʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʯʸʪʢʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʚʢʣʶʯʘʶʱʠʝ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʦʧʝʨʘʪʠʚʥʦʤʫ ʧʝʨʝʢʣʶʯʝʥʠʶ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ 

ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʚ ʩʣʫʯʘʝ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʣʶʯʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ 

ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ ʚ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ (ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ 

ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʚʣʘʞʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ), ʠ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʭ ʠʟʤʝʥʝʥʠʝ; 

- ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʠʟʤʝʥʝʥʠʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ 

ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ ʚ ʨʝʞʠʤʝ ʧʦʣʥʦʡ ʠʟʦʣʷʮʠʠ ʠ  ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʙʝʟ ʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʠʣʠ ʧʦʜʘʯʠ O2 ʧʨʝʙʳʚʘʥʠʝ ʚ ʨʝʞʠʤʝ ʧʦʣʥʦʡ ʠʟʦʣʷʮʠʠ 

ʩʚʳʰʝ 2 ï 3 ʯʘʩʦʚ ʢʨʠʪʠʯʝʩʢʠ ʦʧʘʩʥʦ ʠʟ-ʟʘ ʥʘʢʦʧʣʝʥʠʷ CO2 ʠ ʧʘʜʝʥʠʷ O2. 

- ʧʨʝʜʣʦʞʝʥ ʢʦʤʧʣʝʢʩ ʤʝʨ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 
ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ ʚ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ ʚ 

ʨʝʞʠʤʝ ʧʦʣʥʦʡ ʠʟʦʣʷʮʠʠ. 
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ʄɽʊʆɼʀʂɸ ʋʈɸʅ (ROAM) ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʉʀʉʊɽʄɸʊʀɿɸʎʀʀ 

ʈɽɿʋʃʔʊɸʊʆɺ ɺʅʋʊʈɽʅʅɽɻʆ ɸʋɼʀʊɸ ʀ ʆɹʍʆɼʆɺ ʇʆ ʆʍʈɸʅɽ ʊʈʋɼɸ ʀ 

ʇʈʆʄʓʐʃɽʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

 

ʄ.ɸ. ʂʘʨʧʦʚ, ʢ.ʩ.ʥ, ʜʦʮʝʥʪ ʃ.ʀ. ʍʘʡʨʫʣʣʠʥʘ 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʜʘʧʪʘʮʠʷ ʤʝʪʦʜʠʢʠ ʋʈɸʅ (ROAM) ʜʣʷ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʚʳʷʚʣʝʥʥʳʤʠ ʚ ʭʦʜʝ ʚʥʫʪʨʝʥʥʠʭ ʘʫʜʠʪʦʚ ʠ 

ʦʙʭʦʜʦʚ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʎɽʅʂɸ ʈʀʉʂʆɺ, ʋʇʈɸɺʃɽʅʀɽ ʈʀʉʂɸʄʀ, ʉʀʉʊɽʄɸ), 

ʊʈɽʍʉʊʋʇɽʅʏɸʊʓʁ ʂʆʅʊʈʆʃʔ, ʄɽʊʆɼ ʋʈɸʅ, ROAM. 

 

The article examines the adaptation of the URAN (ROAM) methodology for 

systematizing and managing risks identified during internal audits and inspections in 

occupational health, safety, and industrial safety. 

Key words: RISK ASSESSMENT, RISK MANAGEMENT, MANAGEMENT SYSTEM, 

THREE-STAGE CONTROL, URAN METHOD, ROAM. 

 

ɺʥʫʪʨʝʥʥʠʝ ʘʫʜʠʪʳ ʠ ʦʙʭʦʜʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ (ʉʋʆʊ ʠ ʉʋʇɹ) [1,2], ʦʜʥʘʢʦ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʯʘʩʪʦ ʩʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ ʬʦʨʤʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʦʢ 

ʦʙʳʯʥʦ ʦʬʦʨʤʣʷʶʪʩʷ ʢʘʢ ʩʪʘʪʠʯʥʳʡ ʧʝʨʝʯʝʥʴ ʟʘʤʝʯʘʥʠʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ 

ʧʨʠʦʨʠʪʝʟʘʮʠʶ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ. ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʵʬʬʝʢʪʠʚʥʳʡ ʮʠʢʣ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤ ʩʠʩʪʝʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʪʘʢʦʡ ʢʘʢ 

ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʋʈɸʅ (ROAM). 

ʆʙʱʠʡ ʢʦʥʪʝʢʩʪ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʩʝʛʦʜʥʷ ð ʵʪʦ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜ [3], ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ. ɼʣʷ ʦʮʝʥʢʠ ʨʠʩʢʦʚ 

ʥʘ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ 

(HAZID/HAZOP, FMEA/FMECA, ʤʘʪʨʠʮʳ ʨʠʩʢʦʚ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ 

ʦʧʘʩʥʦʩʪʠ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʪʢʘʟʳ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʨʠʩʢʠ ʧʦ ʫʨʦʚʥʶ (ʥʠʟʢʠʡ, 

ʩʨʝʜʥʠʡ, ʚʳʩʦʢʠʡ) ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ. 

ʄʝʪʦʜʠʢʘ ʋʈɸʅ (ROAM) [4] ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʘ ʥʝ ʤʝʪʦʜʦʤ ʠʭ ʧʝʨʚʠʯʥʦʡ ʦʮʝʥʢʠ. ʆʥ 

ʵʬʬʝʢʪʠʚʝʥ ʧʦʩʣʝ ʚʳʷʚʣʝʥʠʷ ʨʠʩʢʦʚ (ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ HAZOP ʠʣʠ ʠʥʩʧʝʢʮʠʠ) ʜʣʷ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. ʄʝʪʦʜʠʢʘ ʋʈɸʅ ʧʨʝʜʣʘʛʘʝʪ ʨʘʩʧʨʝʜʝʣʷʪʴ ʚʩʝ 

ʚʳʷʚʣʝʥʥʳʝ ʨʠʩʢʠ ʠ ʥʘʨʫʰʝʥʠʷ ʧʦ ʯʝʪʳʨʝʤ ʢʘʪʝʛʦʨʠʷʤ, ʯʪʦ ʧʨʝʚʨʘʱʘʝʪ ʘʢʪ ʧʨʦʚʝʨʢʠ ʠʟ 

ʩʪʘʪʠʯʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚ ʜʠʥʘʤʠʯʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ: 

¶ ʫʩʪʨʘʥʸʥ (Resolved): ʥʘʨʫʰʝʥʠʝ ʙʳʣʦ ʫʩʪʨʘʥʝʥʦ ʥʘ ʤʝʩʪʝ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʨʢʠ 

ʠʣʠ ʜʦ ʦʢʦʥʯʘʥʠʷ ʦʙʩʫʞʜʝʥʠʷ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ. ʊʨʝʙʫʝʪʩʷ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʧʨʠʥʷʪʦʝ 

ʨʝʰʝʥʠʝ ʇʨʠʤʝʨ: ʠʥʩʪʨʫʤʝʥʪ ʫʙʨʘʥ, ʩʦʪʨʫʜʥʠʢ ʧʨʦʠʥʩʪʨʫʢʪʠʨʦʚʘʥ. 

¶ ʨʘʩʧʨʝʜʝʣʸʥ (Owned): ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʘʨʫʰʝʥʠʷ ʪʨʝʙʫʶʪʩʷ ʨʝʩʫʨʩʳ, ʚʨʝʤʷ ʠ 

ʥʘʟʥʘʯʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʣʠʮʘ. ʈʠʩʢ ʚʥʦʩʠʪʩʷ ʚ ʧʣʘʥ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ ʩ 

ʯʝʪʢʠʤʠ ʩʨʦʢʘʤʠ. ʇʨʠʤʝʨ: ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʦʡ ʠʟʦʣʷʮʠʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ 

ʥʘʟʥʘʯʘʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʤʦʥʪʝʨ ʩ ʫʢʘʟʘʥʠʝʤ ʜʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. 
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¶ ʘʢʮʝʧʪʦʚʘʥ (Accepted): ʨʠʩʢ ʦʩʦʟʥʘʥʥʦ ʧʨʠʥʷʪ ʦʨʛʘʥʠʟʘʮʠʝʡ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʠʩʯʝʨʧʘʥʠʝʤ ʚʩʝʭ ʪʝʭʥʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳʭ ʤʝʨ ʢʦʥʪʨʦʣʷ ʠʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʩʥʠʞʝʥʠʷ. ʆʙʷʟʘʪʝʣʴʥʦ ʬʠʢʩʠʨʫʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ 

ʨʝʰʝʥʠʷ ʠ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ. ʇʨʠʤʝʨ: ʚʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ʨʘʩʰʠʨʝʥʥʦʛʦ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʧʨʠʤʝʨ, ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ) ʢʘʞʜʳʝ 4 

ʤʝʩʷʮʘ ʜʣʷ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʪʨʝʱʠʥ. 

¶ ʅʠʚʝʣʠʨʦʚʘʥ (Mitigated): ʚ ʦʪʥʦʰʝʥʠʠ ʨʠʩʢʘ ʨʘʥʝʝ ʙʳʣʠ ʟʘʧʣʘʥʠʨʦʚʘʥʳ ʠ 

ʚʳʧʦʣʥʝʥʳ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʦ ʦʥ ʥʝ ʫʩʪʨʘʥʝʥ ʧʦʣʥʦʩʪʴʶ. 

ʊʨʝʙʫʝʪʩʷ ʧʨʦʚʝʨʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʤʝʨ. ʇʨʠʤʝʨ: ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʪʷʞʥʘʷ 

ʚʝʥʪʠʣʷʮʠʷ ʚ ʟʦʥʝ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ; ʢʘʪʝʛʦʨʠʷ çʅʠʚʝʣʠʨʦʚʘʥè ʦʟʥʘʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʭʘ. 

ʊʨʘʜʠʮʠʦʥʥʳʡ ʘʢʪ-ʧʨʝʜʧʠʩʘʥʠʝ (ʊʘʙʣʠʮʘ) ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʦʧʦʣʥʷʝʪʩʷ ʠʣʠ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ çɼʦʩʢʫ ʋʈɸʅè ð ʥʘʛʣʷʜʥʳʡ ʠʥʩʪʨʫʤʝʥʪ (ʬʠʟʠʯʝʩʢʠʡ ʠʣʠ ʮʠʬʨʦʚʦʡ), 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʨʢʠ ʢʦʤʘʥʜʦʡ. 

 

ʊʘʙʣʠʮʘ ï ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʘʫʜʠʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʪʝʛʦʨʠʡ ʋʈɸʅ 

ˉ 

ʧ/

ʧ 

ʈʠʩʢ 
ʂʘʪʝʛʦʨʠʷ 

ʋʈɸʅ 

ʂʦʥʪʨʦʣʴʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ 

ʆʪʚʝʪʩʪʚʝʥ

ʥʳʡ 
ʉʨʦʢ ʂʦʤʤʝʥʪʘʨʠʡ 

1 ʇʦʚʨʝʞʜʝʥʥ

ʘʷ ʠʟʦʣʷʮʠʷ 

ʵʣʝʢʪʨʦʧʨʦʚ

ʦʜʢʠ 

ʈʘʩʧʨʝʜʝ

ʣʸʥ (O) 

ɺʦʩʩʪʘʥʦʚʠʪʴ 

ʠʟʦʣʷʮʠʶ 

ʀʥʞʝʥʝʨ-

ʵʣʝʢʪʨʠʢ 

3 ʜʥʷ ï 

2 ʆʪʩʫʪʩʪʚʠʝ 

ʨʘʟʤʝʪʢʠ 

çʧʝʰʝʭʦʜʥʳ

ʡ ʧʝʨʝʭʦʜè 

ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ 

ʈʘʩʧʨʝʜʝ

ʣʸʥ (O) 

 

ʅʘʥʝʩʪʠ 

ʥʘʧʦʣʴʥʫʶ 

ʨʘʟʤʝʪʢʫ 

ʀʥʞʝʥʝʨ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮ

ʠʠ 

2 

ʥʝʜʝ

ʣʠ 

ʀʥʠʮʠʠʨʦʚʘʪʴ 

ʧʨʝʜʫʧʨʝʞʜʘ

ʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ʧʦ 

ʧʨʦʚʝʨʢʝ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ 

3 ʉʣʦʞʥʳʡ 

ʜʦʩʪʫʧ ʢ 

ʢʣʘʧʘʥʫ ʠʟ-ʟʘ 

ʛʦʨʷʯʝʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜ

ʘ 

ʈʘʩʧʨʝʜʝ

ʣʸʥ (O) 

1.ʇʨʦʤʘʨʢʠʨʦ

ʚʘʪʴ 

ʧʦʚʝʨʭʥʦʩʪʴ 

2.ʋʩʪʘʥʦʚʠʪʴ 

ʪʝʧʣʦʠʟʦʣʷʮʠ

ʶ. 

3. ɺʳʷʚʠʪʴ 

ʘʥʘʣʦʛʠ ʥʘ 

ʜʨʫʛʠʭ 

ʫʯʘʩʪʢʘʭ 

ʅʘʯʘʣʴʥʠʢ 

ʩʤʝʥʳ 

2 

ʥʝʜʝ

ʣʠ 

ʄʥʦʛʦʫʨʦʚʥʝʚ

ʳʡ ʧʣʘʥ 

ʜʝʡʩʪʚʠʡ 

4 ʈʘʙʦʪʘ ʥʘ 

ʥʦʚʦʤ, ʥʦ 

ʪʠʧʦʚʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠ

ʠ 

ɸʢʮʝʧʪʦʚ

ʘʥ (A) 

ï ï ï ʀʥʩʪʨʫʢʮʠʠ 

ʨʘʟʨʘʙʦʪʘʥʳ, 

ʦʙʫʯʝʥʠʝ 

ʧʨʦʚʝʜʝʥʦ. 

ʇʝʨʝʩʤʦʪʨ ï 

ʧʨʠ ʠʥʮʠʜʝʥʪʝ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ  

ˉ 

ʧ/

ʧ 

ʈʠʩʢ 
ʂʘʪʝʛʦʨʠʷ 

ʋʈɸʅ 

ʂʦʥʪʨʦʣʴʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ 

ʆʪʚʝʪʩʪʚʝʥʥ

ʳʡ 
ʉʨʦʢ 

ʂʦʤʤʝʥʪʘʨʠ

ʡ 

5 ʍʠʤʠʯʝʩʢ

ʠʡ ʟʘʧʘʭ ʚ 

ʮʝʭʝ ʧʦʩʣʝ 

ʫʩʪʘʥʦʚʢʠ 

ʚʳʪʷʞʢʠ 

ʅʠʚʝʣʠʨʦʚ

ʘʥ (M) 

ʇʨʦʚʝʩʪʠ 

ʢʦʥʪʨʦʣʴʥʳʡ 

ʟʘʤʝʨ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʃʘʙʦʨʘʥʪ 1 

ʥʝʜʝʣ

ʠ 

ʇʨʦʚʝʨʢʘ 

ʵʬʬʝʢʪʠʚʥʦ

ʩʪʠ 

ʩʫʱʝʩʪʚʫʶ

ʱʠʭ ʤʝʨ 

6 ʀʥʩʪʨʫʤʝ

ʥʪ, 

ʦʩʪʘʚʣʝʥʥ

ʳʡ ʚ 

ʧʨʦʭʦʜʝ 

ʋʩʪʨʘʥʸʥ 

(R) 

ʀʥʩʪʨʫʤʝʥʪ 

ʫʙʨʘʥ, 

ʩʦʪʨʫʜʥʠʢ 

ʧʨʦʠʥʩʪʨʫʢʪʠʨʦ

ʚʘʥ 

ï ï ɿʘʬʠʢʩʠʨʦʚ

ʘʥʦ ʜʣʷ 

ʩʪʘʪʠʩʪʠʢʠ. 

ɺʳʷʚʣʝʥʘ 

ʩʠʩʪʝʤʥʘʷ 

ʧʨʠʯʠʥʘ ï 

ʫʟʢʠʝ 

ʧʨʦʭʦʜʳ 

 

ɺʥʝʜʨʝʥʠʝ ʤʝʪʦʜʠʢʠ ʋʈɸʅ ʚ ʮʠʢʣ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʨʝʰʘʝʪ ʥʝʩʢʦʣʴʢʦ 

ʢʨʠʪʠʯʝʩʢʠʭ ʟʘʜʘʯ: 

1. ʇʦʚʳʰʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ: ʚʠʟʫʘʣʴʥʘʷ çɼʦʩʢʘ ʋʈɸʅè 

ʜʝʣʘʝʪ ʩʪʘʪʫʩ ʢʘʞʜʦʛʦ ʨʠʩʢʘ ʧʦʥʷʪʥʳʤ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ð ʦʪ ʨʷʜʦʚʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʜʦ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪʘ. 

2. ʕʬʬʝʢʪʠʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ: ʧʦʟʚʦʣʷʝʪ ʩʬʦʢʫʩʠʨʦʚʘʪʴ ʫʩʠʣʠʷ 

ʠ ʩʨʝʜʩʪʚʘ ʥʘ ʨʠʩʢʘʭ ʢʘʪʝʛʦʨʠʠ çʈʘʩʧʨʝʜʝʣʸʥè, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ çɸʢʮʝʧʪʦʚʘʥʥʳʝè ʨʠʩʢʠ 

ʥʝ ʪʨʝʙʫʶʪ ʙʝʩʧʦʣʝʟʥʳʭ ʟʘʪʨʘʪ, ʘ ʣʠʰʴ ʢʦʥʪʨʦʣʷ. 

3. ʋʧʨʝʞʜʘʶʱʝʝ ʫʧʨʘʚʣʝʥʠʝ: ʢʘʪʝʛʦʨʠʷ çʅʠʚʝʣʠʨʦʚʘʥè ʘʢʪʫʘʣʠʟʠʨʫʝʪ 

ʚʦʧʨʦʩ ʦ ʧʦʩʪʦʷʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʷʪʳʭ ʤʝʨ, ʘ ʥʝ ʧʨʦʩʪʦ ʢʦʥʩʪʘʪʠʨʫʝʪ ʠʭ 

ʥʘʣʠʯʠʝ. 

4. ʋʢʨʝʧʣʝʥʠʝ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʩʦʚʤʝʩʪʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʠ 

ʢʘʪʝʛʦʨʠʟʘʮʠʷ ʨʠʩʢʦʚ ʧʨʝʚʨʘʱʘʶʪ ʘʫʜʠʪ ʠʟ ʢʘʨʘʪʝʣʴʥʦʡ ʧʨʦʮʝʜʫʨʳ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ 

ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʚʣʝʯʝʥʠʶ ʧʝʨʩʦʥʘʣʘ. 

ʄʝʪʦʜʠʢʘ ʋʈɸʅ (ROAM) ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʥʘʜʩʪʨʦʡʢʦʡ ʥʘʜ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʨʦʮʝʜʫʨʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʠ ʪʨʝʭʩʪʫʧʝʥʯʘʪʦʛʦ ʢʦʥʪʨʦʣʷ ʚ 

ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʠ ʥʘʛʣʷʜʥʳʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʳʷʚʣʝʥʥʳʤʠ ʨʠʩʢʘʤʠ, 

ʧʝʨʝʚʦʜʷ ʠʭ ʠʟ ʩʦʩʪʦʷʥʠʷ çʩʧʠʩʢʘ ʥʘʨʫʰʝʥʠʡè ʚ ʩʦʩʪʦʷʥʠʝ ʫʧʨʘʚʣʷʝʤʳʭ ʟʘʜʘʯ ʩ ʯʝʪʢʠʤ 

ʩʪʘʪʫʩʦʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʚʝʨʦʷʪʥʦʩʪʠ ʠʥʮʠʜʝʥʪʦʚ ʠ ʪʨʘʚʤʘʪʠʟʤʘ, ʥʦ ʠ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʫʣʫʯʰʝʥʠʷ ʉʋʆʊ ʠ ʉʋʇɹ ʯʝʨʝʟ ʷʩʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʠ ʚʦʚʣʝʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʥʘ ʚʩʝʭ 

ʫʨʦʚʥʷʭ. 
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ʋɼʂ 613.5 

 

ʂ ɺʆʇʈʆʉʋ ʄʅʆɻʆʎɽʃɽɺʆɻʆ ʇʈʀʄɽʅɽʅʀʗ ʅɽʉʇʃʆʐʅʓʍ 

ʄɽʊɸʃʃʀʏɽʉʂʀʍ ʕʂʈɸʅʆɺ 

 

ɻ.ʀ. ʂʦʚʘʣʸʚ 

ʌɻɹʆʋ ɺʆ çʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʫʯʸʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʩʘʥʠʪʘʨʠʠ ʠ ʛʠʛʠʝʥʳ 

ʚʦʟʤʦʞʥʦʝ ʤʥʦʛʦʮʝʣʝʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʝʩʧʣʦʰʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʢʨʘʥʦʚ (ʩʝʪʦʢ ʠʣʠ 

ʨʝʰʸʪʦʢ) ʚ ʦʢʦʥʥʳʭ ʧʨʦʸʤʘʭ ʦʙʠʪʘʝʤʳʭ ʧʦʤʝʱʝʥʠʡ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ, ʨʘʩʯʸʪʦʚ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʠʟʜʝʣʠʡ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʚ ʩʦʦʨʫʞʝʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʅʆɻʆʎɽʃɽɺʆɽ ʇʈʀʄɽʅɽʅʀɽ ʅɽʉʇʃʆʐʅʓʍ 

ʄɽʊɸʃʃʀʏɽʉʂʀʍ ʕʂʈɸʅʆɺ. ʋʃʋʏʐɽʅʀɽ ʉʈɽɼʓ ʆɹʀʊɸʅʀʗ. 

 

The article considers the possible multi-purpose use of non-continuous metal screens 

(nets or grates) in the window openings of inhabited rooms, taking into account the 

requirements of occupational safety, sanitation, and hygiene. The article uses measurement and 

calculation results to justify the possibility of using these products to improve the living 

environment in various structures.  

Keywords: MULTIPLE-PURPOSE USE OF NON-CONTINUOUS METAL SCREENS. 

IMPROVEMENT OF THE LIVING ENVIRONMENT. 

 

ʉ ʨʘʟʥʳʤʠ ʮʝʣʷʤʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʦʢʦʥʥʳʝ ʧʨʦʸʤʳ 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʦʝʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʝʪʢʠ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʨʝʰʸʪʢʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʢʥʘʭ ʪʘʢʠʭ ʠʟʜʝʣʠʡ ʚ ʦʙʠʪʘʝʤʳʭ 

ʧʦʤʝʱʝʥʠʷʭ, ʠʩʢʣʶʯʘʷ ʚ ʜʘʥʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʫʩʪʘʥʦʚʢʫ ʠʭ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʩʪʨʦʝʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ, ʭʦʪʷ ʠ ʧʦʩʣʝʜʥʝʝ ʤʦʞʝʪ ʙʳʪʴ ʚʘʞʥʳʤ. 

ʏʘʱʝ ʚʩʝʛʦ ʩʝʪʢʠ ʥʘ ʦʢʥʘʭ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʣʸʪʘ ʥʘʩʝʢʦʤʳʭ ʚ ʪʸʧʣʦʝ 

ʚʨʝʤʷ ʛʦʜʘ (ʤʦʩʢʠʪʥʳʝ ʩʝʪʢʠ) ʧʨʠ ʧʨʦʚʝʪʨʠʚʘʥʠʠ ʤʝʩʪ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʘʢʠʝ ʧʨʝʛʨʘʜʳ ʜʣʷ ʥʘʩʝʢʦʤʳʭ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ 

ʠʟ ʧʣʘʩʪʠʢʦʚ. ʇʣʘʩʪʠʢʠ ʥʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʥʳ ʨʘʟʨʫʰʘʪʴʩʷ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʯʪʦ ʟʘʤʝʪʥʦ ʚʣʠʷʣʦ ʥʘ ʠʭ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʥʘʜʸʞʥʦʩʪʴ. ʅʠʟʢʘʷ ʧʨʦʯʥʦʩʪʴ ʩʝʪʦʢ ʠʟ ʧʣʘʩʪʠʢʘ ʩʪʘʣʘ ʧʨʠʯʠʥʦʡ ʧʘʜʝʥʠʡ ʠʟ ʦʢʦʥ ʞʠʣʳʭ 

ʜʦʤʦʚ ʦʩʪʘʚʣʝʥʥʳʭ ʙʝʟ ʧʨʠʩʤʦʪʨʘ ʢʦʰʝʢ ʠ ʜʝʪʝʡ. ʊʘʢʠʝ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʩʪʘʣʠ 

https://cyberleninka.ru/article/n/risk-orientirovannyy-podhod-v-oblasti-promyshlennoy-bezopasnosti
https://cyberleninka.ru/article/n/risk-orientirovannyy-podhod-v-oblasti-promyshlennoy-bezopasnosti


137 

 

ʧʨʠʯʠʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʟʥʳʤʠ ʬʠʨʤʘʤʠ ʢʨʝʧʢʠʭ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʝʪʦʢ (ʨʝʰʸʪʦʢ), ʩʧʦʩʦʙʥʳʭ ʥʝ ʪʦʣʴʢʦ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʣʸʪʫ ʥʘʩʝʢʦʤʳʭ, 

ʥʦ ʠ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʤʝʣʢʠʭ ʞʠʚʦʪʥʳʭ (ʢʦʰʝʢ) ʠ ʤʘʣʝʥʴʢʠʭ 

ʜʝʪʝʡ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʠʟʜʝʣʠʷ ʩʪʘʣʠ ʚʩʸ ʯʘʱʝ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠʟ 

ʤʝʪʘʣʣʦʚ, ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʵʢʨʘʥʠʨʦʚʘʥʠʷ 

ʧʦʤʝʱʝʥʠʡ ʦʪ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʥʘʰʝʤ 

ʥʘʩʳʱʝʥʥʦʤ ʵʣʝʢʪʨʦʥʠʢʦʡ ʠ ʨʘʜʠʦʠʟʣʫʯʘʶʱʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʤʠʨʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʤʦʛʫʪ ʥʘʥʦʩʠʪʴ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ (ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ), ʤʝʰʘʪʴ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʦʟʜʘʚʘʪʴ ʧʦʤʝʭʠ ʜʣʷ ʨʘʜʠʦʧʨʠʸʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʦʪʦʚʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ (ʪʝʭʥʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ). ɽʩʣʠ ʜʘʞʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʫʢʘʟʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʚʨʦʜʝ ʙʳ ʥʝ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ, ʪʦ ʦʥʠ ʧʦ ʧʦʥʷʪʥʳʤ 

ʧʨʠʯʠʥʘʤ ʤʦʛʫʪ ʩʪʘʪʴ ʪʘʢʦʚʳʤʠ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ.  

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʣʝʜʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦ 

ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʚʝʜʦʤʩʪʚʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʧʠʩʳʚʘʶʱʠʤʠ 

ʦʧʨʝʜʝʣʸʥʥʳʤ ʦʙʨʘʟʦʤ ʩ ʟʘʜʘʥʥʳʤ ʢʘʯʝʩʪʚʦʤ ʵʢʨʘʥʠʨʦʚʘʪʴ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʠʟʣʫʯʝʥʠʡ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʪʨʦʝʥʠʷ, ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ ʠ ʠʥʳʝ ʦʙʲʝʢʪʳ. 

ɼʣʷ ʦʙʠʪʘʝʤʳʭ ʧʦʤʝʱʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʠʭ 

ʉʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʠ ʥʦʨʤ [1] (ʪʘʙʣʠʮʘ 5.40) ʥʦʨʤʠʨʫʝʤʳʤ ʧʘʨʘʤʝʪʨʦʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ) ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 30 ʢɻʮ ʜʦ 

300 ʄɻʮ ʷʚʣʷʝʪʩʷ ʥʘʧʨʷʞʸʥʥʦʩʪʴ  ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ  ʧʦʣʷ ɽ, ɺ/ʤ, ʘ ʚ ʙʦʣʝʝ ʚʳʩʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 300 ʄɻʮ ʜʦ 300 ɻɻʮ ï ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ 

ʇʇʕ, ʤʢɺʪ/ʩʤ2.  

ʂʘʢ ʵʪʦ ʜʘʚʥʦ ʦʙʱʝʧʨʠʥʷʪʦ ʜʝʣʘʪʴ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʢʨʘʥʦʚ  ȹL, ʜɹ, ʦʮʝʥʠʚʘʝʤ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 30 ʢɻʮ ʜʦ 300 ʄɻʮ 

ʧʫʪʸʤ ʩʨʘʚʥʝʥʠʷ ʚʝʣʠʯʠʥ ɽ0 (ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʝʨʝʜ ʵʢʨʘʥʦʤ, ɺ/ʤ) ʠ 

ʚʝʣʠʯʠʥ ɽ (ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʵʢʨʘʥʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʣʫʯʘʤʠ, ɺ/ʤ), ʘ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 300 ʄɻʮ ʜʦ 300 ɻɻʮ ï ʧʫʪʸʤ 

ʩʨʘʚʥʝʥʠʷ ʚʝʣʠʯʠʥ ʇʇʕ0 (ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ ʧʝʨʝʜ ʵʢʨʘʥʦʤ, 

ʤʢɺʪ/ʩʤ2) ʠ ʚʝʣʠʯʠʥ ʇʇʕ (ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ ʧʦʩʣʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʣʫʯʘʤʠ ʵʢʨʘʥʘ, ʤʢɺʪ/ʩʤ2). ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ȹL, ʜɹ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ 

20 ʣʦʛʘʨʠʬʤʦʚ ʜʝʩʷʪʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷ ɽ0/ɽ ʠʣʠ 10 ʣʦʛʘʨʠʬʤʦʚ ʜʝʩʷʪʠʯʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʷ ʇʇʕ0/ʇʇʕ. 

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʧʝʨʚʦʡ ʩʝʨʠʠ ʨʘʩʯʸʪʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʨʘʥʦʚ 

ȹL, ʧʨʠʤʝʥʝʥʳ ʧʨʠʙʦʨʳ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʫʥʢʪʘ 4.7 [2] (ʠʟʤʝʨʝʥʠʝ 

ʚʝʣʠʯʠʥ ɽ0 ʠ ɽ), ʘ ʪʘʢʞʝ ʧʫʥʢʪʘ 4.9 [2] (ʠʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʇʇʕ0 ʠ ʇʇʕ). ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʠʩʫʪʩʪʚʫʶʱʠʤ ʥʘ ʨʳʥʢʝ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʤʦʩʢʠʪʥʳʤ 

ʩʝʪʢʘʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʵʢʨʘʥʦʚ ʧʦʟʚʦʣʷʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʯʘʩʪʦʪʳ ʠʟʣʫʯʝʥʠʡ, ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʡ ʠ ʚʠʜʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʤʝʪʘʣʣʘ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʚʝʣʠʯʠʥʫ ȹL ʚ ʜʠʘʧʘʟʦʥʝ ʧʨʠʤʝʨʥʦ ʦʪ 24 ʜʦ 49 ʜɹ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʟʘʱʠʪʳ 

ʧʦʤʝʱʝʥʠʡ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʚ ʦʙʠʪʘʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ. 

ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʚʪʦʨʘʷ ʩʝʨʠʷ ʨʘʩʯʸʪʦʚ ʚʝʣʠʯʠʥʳ ȹL, ʜɹ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʤʦʩʢʠʪʥʳʤ ʩʝʪʢʘʤ. ʈʘʩʯʸʪʳ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʡ ʥʦʤʦʛʨʘʤʤʳ [3]. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʚʝʣʠʯʠʥ ȹL ʧʨʠ ʧʦʤʦʱʠ ʥʦʤʦʛʨʘʤʤʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʧʝʨʚʦʡ ʩʝʨʠʠ ʨʘʩʯʸʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ.   

ɺ ʢʘʯʝʩʪʚʝ ʟʘʢʣʶʯʝʥʠʷ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʞʝ 
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ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʊʘʢʞʝ ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ, ʯʪʦ 

ʥʝ ʪʘʢ ʩ ʧʨʠʚʳʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʫʯʝʪʘ, ʠ ʦʙʲʷʩʥʝʥʦ, ʧʦʯʝʤʫ ʥʫʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʥʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ. ʊʘʢʞʝ ʩʪʘʪʴʷ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʢʨʳʚʘʶʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʢʘʢ ʦʥʠ ʧʦʤʦʛʫʪ ʣʫʯʰʝ ʫʧʨʘʚʣʷʪʴ ʦʭʨʘʥʦʡ ʪʨʫʜʘ. 
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ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʚʷʪ ʚ ʧʨʠʦʨʠʪʝʪʝ ʩʚʦʝʡ ʧʦʣʠʪʠʢʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʪʨʫʜʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʪʨʘʚʤ ʠ ʘʚʘʨʠʡ. ɼʣʷ ʟʘʱʠʪʳ ʟʜʦʨʦʚʴʷ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʦʧʘʩʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʝʟʘʤʝʥʠʤʳ ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ). ʆʜʥʘʢʦ ʠʭ ʨʝʘʣʴʥʘʷ 

ʧʦʣʴʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʥʘʩʢʦʣʴʢʦ ʯʝʪʢʦ ʥʘʣʘʞʝʥʳ ʧʨʦʮʝʩʩʳ ʫʯʝʪʘ, ʚʳʜʘʯʠ ʠ ʢʦʥʪʨʦʣʷ 

ʟʘ ʧʨʠʤʝʥʝʥʠʝʤ ʉʀɿ. 
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ʈʦʩʪ ʯʠʩʣʘ ʨʘʙʦʪʥʠʢʦʚ, ʩʧʝʮʠʬʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ 

ʨʘʟʨʦʟʥʝʥʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʶʪ ʫʯʸʪ ʉʀɿ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʧʦʣʝʟʥʦʡ, ʘ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʭʨʘʥʳ ʪʨʫʜʘ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʛʜʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ, ʩʠʩʪʝʤʘ 

ʫʯʝʪʘ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ) ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ. ʆʜʥʘʢʦ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʫʯʝʪʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʙʫʤʘʞʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʫʩʪʘʨʝʚʰʠʭ 

ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʠʤʝʶʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʳʚʘʪʴʩʷ ʢʘʢ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ, ʪʘʢ ʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʮʝʣʦʤ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʫʯʝʪʘ ʉʀɿ. 

1. ʅʝʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ɺ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʫʯʝʪʘ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʫʤʘʞʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠʣʠ 

ʪʘʙʣʠʮʳ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮʘʭ (ʥʘʧʨʠʤʝʨ, Excel), ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ 

ʨʫʯʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: 

¶ ɿʘʜʝʨʞʢʠ ʚ ʦʙʥʦʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ. ɼʘʥʥʳʝ ʦ ʥʘʣʠʯʠʠ ʉʀɿ ʥʘ ʩʢʣʘʜʝ, ʠʭ 

ʚʳʜʘʯʝ ʠʣʠ ʚʦʟʚʨʘʪʝ ʦʙʥʦʚʣʷʶʪʩʷ ʥʝʦʧʝʨʘʪʠʚʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʪʨʫʜʥʠʢʠ ʤʦʛʫʪ 

ʦʩʪʘʪʴʩʷ ʙʝʟ ʥʫʞʥʦʛʦ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ. 

¶ ʉʣʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ʆʪʩʫʪʩʪʚʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʪʜʝʣʘʤʠ (ʢʘʜʨʦʚʳʤ, ʩʢʣʘʜʩʢʠʤ ʠ ʩʣʫʞʙʦʡ 

ʦʭʨʘʥʳ ʪʨʫʜʘ) ʩʦʟʜʘʝʪ ʨʠʩʢ ʧʦʷʚʣʝʥʠʷ ʨʘʩʭʦʞʜʝʥʠʡ. 

ʅʘʧʨʠʤʝʨ, ʩʦʪʨʫʜʥʠʢʫ ʤʦʞʝʪ ʙʳʪʴ ʚʳʜʘʥʦ ʩʨʝʜʩʪʚʦ ʟʘʱʠʪʳ, ʩʨʦʢ ʩʣʫʞʙʳ 

ʢʦʪʦʨʦʛʦ ʫʞʝ ʠʩʪʝʢ, ʧʨʦʩʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʝʛʦ ʟʘʤʝʥʝ ʥʝ ʙʳʣʘ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʦʙʥʦʚʣʝʥʘ. 

2. ɺʳʩʦʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʦʰʠʙʦʢ ʚ ʫʯʝʪʝ ʉʀɿ. 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʧʨʦʷʚʣʝʥʠʡ: 

¶ ʆʰʠʙʢʠ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʜʦʢʫʤʝʥʪʦʚ. ʅʝʧʨʘʚʠʣʴʥʦʝ ʚʥʝʩʝʥʠʝ ʜʘʥʥʳʭ 

ʚʨʫʯʥʫʶ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʥʝ ʙʫʜʫʪ ʫʯʪʝʥʳ 

ʠʣʠ ʠʭ ʚʳʜʘʯʘ ʙʫʜʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʝʚʝʨʥʦ. 

¶ ʇʦʪʝʨʷ ʜʘʥʥʳʭ. ʌʠʟʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʫʪʝʨʷʥʳ, ʧʦʚʨʝʞʜʝʥʳ 

ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦ ʘʨʭʠʚʠʨʦʚʘʥʳ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʫʯʝʪʘ ʝʱʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʫʯʥʦʤ ʫʯʝʪʝ ʨʘʙʦʪʥʠʢʫ ʤʦʞʝʪ ʙʳʪʴ ʚʳʜʘʥʦ ʥʝ ʪʦ ʩʨʝʜʩʪʚʦ 

ʟʘʱʠʪʳ, ʢʦʪʦʨʦʝ ʝʤʫ ʪʨʝʙʫʝʪʩʷ ʧʦ ʥʦʨʤʘʪʠʚʘʤ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤʳ 

ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

3. ʆʪʩʫʪʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ 

ʅʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʯʝʪ ʉʀɿ ʚʝʜʝʪʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʜʨʫʛʠʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ: 

¶ ʉʠʩʪʝʤʳ ʫʯʝʪʘ ʢʘʜʨʦʚ. 

¶ ʉʢʣʘʜʩʢʠʝ ʩʠʩʪʝʤʳ. 

¶ ERP-ʩʠʩʪʝʤʳ (ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ). 

ʆʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʵʪʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʠʤ ʧʨʦʙʣʝʤʘʤ: 

¶ ʉʣʦʞʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʥʝ ʤʦʛʫʪ ʪʦʯʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʉʀɿ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʨʘʙʦʪʥʠʢʦʚ ʠ ʠʭ ʧʦʪʨʝʙʥʦʩʪʷʭ ʚ 

ʩʨʝʜʩʪʚʘʭ ʟʘʱʠʪʳ ʨʘʟʨʦʟʥʝʥʳ. 

¶ ɼʫʙʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ. ʆʪʜʝʣʳ ʢʘʜʨʦʚ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʚʳʥʫʞʜʝʥʳ 

ʚʨʫʯʥʫʶ ʩʚʝʨʷʪʴ ʜʘʥʥʳʝ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ. 

4. ʊʨʫʜʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʦʚ 
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ʋʯʝʪ ʉʀɿ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʰʠʨʦʢʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʉʀɿ. ʊʨʫʜʦʝʤʢʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʘʩʧʝʢʪʘʭ: 

¶ ʈʫʯʥʦʡ ʚʚʦʜ ʜʘʥʥʳʭ. ʉʧʝʮʠʘʣʠʩʪʳ ʚʳʥʫʞʜʝʥʳ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ 

ʟʘʧʦʣʥʝʥʠʝ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʜʦʢʫʤʝʥʪʦʚ. 

¶ ʇʨʦʚʝʨʢʘ ʦʩʪʘʪʢʦʚ ʥʘ ʩʢʣʘʜʝ. ʆʪʩʫʪʩʪʚʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʝʪʘ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʫʣʷʨʥʦʛʦ ʧʝʨʝʩʯʝʪʘ ʉʀɿ ʚʨʫʯʥʫʶ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʪʨʫʜʥʠʢʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʫʯʝʪ, ʧʝʨʝʛʨʫʞʝʥʳ ʨʫʪʠʥʥʦʡ ʨʘʙʦʪʦʡ, 

ʯʪʦ ʩʥʠʞʘʝʪ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

5. ʉʣʦʞʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʫʯʝʪʘ ʉʀɿ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʆʜʥʘʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʚʦʟʥʠʢʘʶʪ ʪʘʢʠʝ 

ʪʨʫʜʥʦʩʪʠ: 

¶ ʅʝʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ. ʀʟ-ʟʘ ʦʰʠʙʦʢ ʚ ʫʯʝʪʝ ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʩʢʦʣʴʢʦ 

ʉʀɿ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʫʧʠʪʴ. 

¶ ʆʪʩʫʪʩʪʚʠʝ ʘʥʘʣʠʪʠʢʠ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠ ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʧʦ ʩʨʦʢʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʉʀɿ. 

ʅʘʧʨʠʤʝʨ, ʚ ʫʩʣʦʚʠʷʭ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʨʘʙʦʪʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, 

ʧʨʝʜʧʨʠʷʪʠʝ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʥʝʭʚʘʪʢʦʡ ʫʪʝʧʣʝʥʥʳʭ ʉʀɿ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

6. ʋʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʦʚ 

ʆʰʠʙʢʠ ʚ ʫʯʝʪʝ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʠʟʙʳʪʦʯʥʳʤ ʟʘʢʫʧʢʘʤ 

ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʜʝʬʠʮʠʪʫ ʉʀɿ. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠʟʜʝʨʞʢʠ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʩʯʝʪ: 

¶ ɿʘʢʫʧʦʢ ʚ ʵʢʩʪʨʝʥʥʦʤ ʧʦʨʷʜʢʝ. ʇʨʠ ʥʝʭʚʘʪʢʝ ʉʀɿ ʠʭ ʧʨʠʭʦʜʠʪʩʷ 

ʧʨʠʦʙʨʝʪʘʪʴ ʫ ʧʦʩʪʘʚʱʠʢʦʚ ʧʦ ʟʘʚʳʰʝʥʥʦʡ ʮʝʥʝ. 

¶ ʉʧʠʩʘʥʠʷ ʧʨʦʩʨʦʯʝʥʥʳʭ ʉʀɿ. ʀʟ-ʟʘ ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʫʯʝʪʘ ʉʀɿ ʤʦʛʫʪ 

ʙʳʪʴ ʟʘʢʫʧʣʝʥʳ ʚ ʠʟʙʳʪʦʯʥʳʭ ʦʙʲʝʤʘʭ, ʠ ʠʭ ʩʨʦʢ ʩʣʫʞʙʳ ʠʩʪʝʢʘʝʪ, ʧʨʝʞʜʝ ʯʝʤ ʦʥʠ 

ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ. 

7. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʥʦʨʤʘʪʠʚʦʚ 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʶʪ ʦʪʩʣʝʞʠʚʘʪʴ, ʚʳʜʘʶʪʩʷ ʣʠ 

ʉʀɿ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʥʦʨʤʘʤʠ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʣʝʜʫʶʱʠʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ: 

¶ ʇʨʝʚʳʰʝʥʠʝ ʩʨʦʢʦʚ ʩʣʫʞʙʳ. ʈʘʙʦʪʥʠʢ ʧʨʦʜʦʣʞʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʦ 

ʟʘʱʠʪʳ, ʢʦʪʦʨʦʝ ʫʞʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ. 

¶ ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ. ʅʝʢʦʪʦʨʳʝ ʢʘʪʝʛʦʨʠʠ ʨʘʙʦʪʥʠʢʦʚ ʤʦʛʫʪ ʥʝ 

ʧʦʣʫʯʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʉʀɿ ʠʟ-ʟʘ ʦʰʠʙʦʢ ʫʯʝʪʘ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʘ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ) ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʦʢʨʘʪʠʪʴ ʠʟʜʝʨʞʢʠ ʠ ʫʣʫʯʰʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ. ʂ ʦʩʥʦʚʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʚʥʝʜʨʝʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʦʪʥʦʩʷʪʩʷ: 

- ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ; 

- ʧʦʚʳʰʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ; 

- ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ; 

- ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʫʯʝʪʘ ʩʨʝʜʩʪʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ) ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 
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ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ, ʤʠʥʠʤʠʟʘʮʠʠ ʦʰʠʙʦʢ ʠ ʜʦʩʪʠʞʝʥʠʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ 

ʮʝʣʝʡ. 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʠʩʪʝʤ ʫʯʝʪʘ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ). ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʞʝ ʜʦʢʘʟʘʣʘ ʩʚʦʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ. 

ʆʜʥʘʢʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʚʷʟʘʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʦʥʘʣ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʠʩʪʝʤ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʠʭ ʢ ʥʦʚʳʤ ʚʳʟʦʚʘʤ.  

 

ʇɽʈɽʏɽʅʔ ʉʉʓʃʆʂ 

 

1. ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʉʧʨʘʚʦʯʥʦ-

ʧʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘ ʂʦʥʩʫʣʴʪʘʥʪ + ʈʝʞʠʤ ʜʦʩʪʫʧʘ UR: 

http://www.consultant.ru/document/cons_doc_LAW_34683/ ð ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 15.01.2026). 

2. ʉʘʥʵʧʠʜʢʦʥʪʨʦʣʴ. ʆʭʨʘʥʘ ʪʨʫʜʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ URL: 

https://www.profiz.ru/sec/1_2022/obespechenie_SIZ/ ð ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ. ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. 

ï ʗʟ. ʨʫʩ. (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.01.2026). 

 

ʋɼʂ 519.87 

 

ʄʆɼɽʃʔ ʈɸʉʏɪʊɸ ʀʅɼɽʂʉɸ ɹɽɿʆʇɸʉʅʆʉʊʀ ʈɸɹʆʏɽɻʆ ʄɽʉʊɸ ʉ 

ʊɽʈʈʀʊʆʈʀɸʃʔʅʆ ʄɽʅʗʖʑʀʄʀʉʗ ʈɸɹʆʏʀʄʀ ɿʆʅɸʄʀ 

 

ʄ.ɸ. ʇʦʣʶʭʦʚʠʯ, ʖ.ɺ. ʃʦʛʚʠʥʦʚʘ, ɼ.ʀ. ʀʜʨʠʩʦʚʘ 

ʌɻɸʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦè 

 

ɺ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʨʘʩʯʸʪʘ ʠʥʜʝʢʩʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʚʳʯʠʩʣʠʪʴ ʥʦʨʤʫ ʚʨʝʤʝʥʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʬʘʢʪʦʨʘ 

ʨʘʙʦʯʝʡ ʩʨʝʜʳ, ʦʢʘʟʳʚʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʙʦʪʥʠʢʘ. ʈʘʩʧʦʣʘʛʘʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʨʘʩʯʸʪʘ, ʨʘʙʦʪʦʜʘʪʝʣʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠ ʧʨʦʮʝʩʩ r ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠ ̫ʟʜʦʨʦʚʴʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʌɸʂʊʆʈ, ʀɼɽʅʊʀʌʀʂɸʎʀʗ, ʅɽʁʊʈɸʃʀɿɸʎʀʗ, 

ɹɽɿʆʇɸʉʅʆʉʊʔ, ʅʆʈʄɸ ɺʈɽʄɽʅʀ, ʉʊʈʆʀʊɽʃʔʅɸʗ ʆʊʈɸʉʃʔ 

 

The scientific work presents a model for calculating the safety index, which makes it 

possible to calculate the time limit for identifying and neutralizing the working environment 

factor affecting the employee. With the results of the calculation, employers can create special 

systems and processes to maintain health and prevent occupational diseases. 
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CONSTRUCTION INDUSTRY 

 

ʈʘʙʦʯʠʝ ʤʝʩʪʘ ʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʤʝʥʷʶʱʠʤʠʩʷ ʨʘʙʦʯʠʤʠ ʟʦʥʘʤʠ, ʥʘʧʨʠʤʝʨ, ʚ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʷʚʣʷʶʪʩʷ ʦʧʦʨʥʳʤʠ ʤʝʩʪʘʤʠ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʟʜʦʨʦʚʴʷ 

ʨʘʙʦʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʘ ʨʘʙʦʪʝ. 

ʈʘʙʦʪʦʜʘʪʝʣʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠ ʧʨʦʮʝʩʩʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʝ ʟʜʦʨʦʚʴ ̫ʠ ʧʨʦʬʠʣʘʢʪʠʢʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʨʘʙʦʪʥʠʢʦʚ. 

ʅʦ ʩʦʟʜʘʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʥʘ ʦʙʲʝʢʪʘʭ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʟʘʪʨʫʜʥʝʥʦ ʚ 

ʩʚʷʟʠ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ, ʪʘʢʠʤʠ ʢʘʢ ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʦʪʢʨʳʪʘʷ ʪʝʨʨʠʪʦʨʠʷ, 
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ʧʨʦʙʣʝʤʳ ʩ ʦʩʚʝʱʝʥʠʝʤ, ʚʝʥʪʠʣʷʮʠʝʡ, ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʪ.ʧ. 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʨʝʰʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʦʜʭʦʜʘ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʜʘʥʥʳʭ ʦ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʧʘʜʝʥʠʷ ʥʘ ʨʘʙʦʯʠʭ 

ʤʝʩʪʘʭ [1], ʤʝʪʦʜʘ ʥʘ ʦʩʥʦʚʝ ʚʦʢʩʝʣʠʟʘʮʠʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʨʝʤʝʥʥʦʡ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʧʘʩʥʦʩʪʷʭ ʧʘʜʝʥʠʷ ʩ ʚʳʩʦʪʳ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ [2], ʚʠʨʪʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʫʜʘʣʝʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʤʦʜʝʣʝʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʚʣʠʷʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʪʨʠʙʫʪʦʚ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʛʨʘʞʜʘʥʩʢʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ï ʚʩʝʤʠʨʥʦ ʧʨʠʟʥʘʥʥʘʷ ʦʪʨʘʩʣʴ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ 

ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʠ ʩʤʝʨʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ, ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ 

ʠʟʫʯʝʥʠʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʝʩʯʘʩʪʥʳʤʠ ʩʣʫʯʘʷʤʠ, ʘ 

ʪʘʢʞʝ ʚʝʨʦʷʪʥʦʩʪʷʤʠ ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤ ʠ ʪʷʞʝʩʪʴʶ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ [3]. ɺ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʚ ʨʘʤʢʘʭ ʙʦʨʴʙʳ ʩ ʪʨʘʚʤʘʪʠʟʤʦʤ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʧʨʦʘʢʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʙʝʟʦʧʘʩʥʦʩʪʠ [4], ʯʪʦ ʪʨʝʙʫʝʪ ʘʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʤʝʩʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʨʘʩʯʸʪʘ ʠʥʜʝʢʩʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʤʝʥʷʶʱʠʤʠʩʷ ʨʘʙʦʯʠʤʠ ʟʦʥʘʤʠ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [5-6] ʧʨʝʜʣʦʞʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʝʰʝʥʠʷ ʯʝʣʦʚʝʢʘ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʣʶʙʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɺ ʮʝʣʷʭ ʥʘʩʪʦʷʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʴ ʨʝʰʝʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 

( , , )ʇʌ ʀʌ ʅʌP f t t t= D D D  (1) 

 

ʛʜʝ P ï ʠʥʜʝʢʩ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʤʝʥʷʶʱʠʤʠʩʷ 

ʨʘʙʦʯʠʤʠ ʟʦʥʘʤʠ, ætʇʌ ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʷʚʣʝʥʠʷ ʬʘʢʪʦʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ, ætʀʌ ï 

ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʬʘʢʪʦʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ, ætʅʌ ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʬʘʢʪʦʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ. 

ɼʘʣʝʝ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʨʘʙʦʪʥʠʢʘ ʨʘʩʩʤʦʪʨʠʤ ʩʪʨʦʠʪʝʣʴʥʫʶ ʦʪʨʘʩʣʴ. 

ʈʘʙʦʪʥʠʢ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʜʚʝ ʬʫʥʢʮʠʠ: ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʬʘʢʪʦʨ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʠʣʠ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʬʘʢʪʦʨ ʨʘʙʦʯʝʡ ʩʨʝʜʳ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʣʦʞʝʥʥʳʤ ʤʦʜʝʣʴ ʨʝʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʯʝʪʳʨʝ ʙʘʟʦʚʳʭ 

ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ çʨʘʙʦʪʥʠʢ ï ʨʘʙʦʯʘʷ ʩʨʝʜʘè, ʧʨʠ ʢʦʪʦʨʳʭ: 

1) ʨʘʙʦʪʥʠʢ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʬʘʢʪʦʨ ʨʘʙʦʯʝʡ ʩʨʝʜʳ, ʪʘʢ ʢʘʢ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ï ʩʦʩʪʦʷʥʠʝ çS00»; 

2) ʨʘʙʦʪʥʠʢ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʬʘʢʪʦʨ ʨʘʙʦʯʝʡ ʩʨʝʜʳ, ʥʦ ʥʝ ʥʝʡʪʨʘʣʠʟʫʝʪ ʝʛʦ, ʪʘʢ 

ʢʘʢ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ï ʩʦʩʪʦʷʥʠʝ çS10»; 

3) ʨʘʙʦʪʥʠʢ ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʬʘʢʪʦʨ ʨʘʙʦʯʝʡ ʩʨʝʜʳ, ʥʦ ʥʝʡʪʨʘʣʠʟʫʝʪ ʝʛʦ ʧʫʪʸʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ, ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʫʩʪʨʘʥʝʥʠʠ ʬʘʢʪʦʨʘ ï ʩʦʩʪʦʷʥʠʝ çS01»; 

4) ʨʘʙʦʪʥʠʢ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʠ ʥʝʡʪʨʘʣʠʟʫʝʪ ʬʘʢʪʦʨ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʚ ʩʚʷʟʠ ʩ ʝʛʦ 

ʧʦʚʳʰʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ï «S11». 

ɼʣʷ ʨʘʩʯʸʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʨʘʙʦʪʥʠʢʘ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʦʪʨʘʩʣʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʫʜʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʚ ʦʜʥʦʤ ʠʟ ʯʝʪʳʨʸʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʦʩʪʦʷʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʩʠʩʪʝʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ (ɼʋ) ʂʦʣʤʦʛʦʨʦʚʘ-ʏʝʧʤʝʥʘ. ɿʘʤʝʥʘ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʚʨʝʤʝʥ ʯʘʩʪʦʪʘʤʠ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʛʨʘʬ ʩʦʩʪʦʷʥʠʡ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʰʝʥʠʷ ʨʘʙʦʪʥʠʢʘ 
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ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ð ɻʨʘʬ ʩʦʩʪʦʷʥʠʡ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʰʝʥʠʷ 

 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʬʘʢʪʦʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ɚ (ʦʙʨʘʪʥʘʷ 

ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʤʫ ʚʨʝʤʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʬʘʢʪʦʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ï ætʇʌ) ʨʘʙʦʪʥʠʢ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çS10è, ʚ ʢʦʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʬʘʢʪʦʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ. ʇʝʨʝʭʦʜ ʚ ʩʣʝʜʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ çS01» 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ɜ1 (ʦʙʨʘʪʥʘʷ ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʤʫ ʚʨʝʤʝʥʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʬʘʢʪʦʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ï ætʀʌ), ʛʜʝ ʨʘʙʦʪʥʠʢ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ 

ʧʨʠʩʪʫʧʘʝʪ ʢ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʬʘʢʪʦʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ v2 (ʦʙʨʘʪʥʘʷ 

ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʤʫ ʚʨʝʤʝʥʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʬʘʢʪʦʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ï ætʅʌ), ʧʦʩʣʝ ʯʝʛʦ 

ʩʠʩʪʝʤʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ çS00è. ʊʘʢʠʝ ʧʝʨʝʭʦʜʳ ʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʪʝʢʫʱʠʡ ʬʘʢʪʦʨ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʥʝʡʪʨʘʣʠʟʦʚʘʥ, ʘ ʥʦʚʳʡ ʝʱʸ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʩʷ. ɺ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʥʦʚʳʡ ʬʘʢʪʦʨ ʩʬʦʨʤʠʨʦʚʘʣʩʷ, ʪʦ ʨʘʙʦʪʥʠʢ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʚʳʥʫʞʜʝʥ 

ʝʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ, ʜʣʷ ʵʪʦʛʦ ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çS11» 

ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ɚ. ʅʘʭʦʜʷʩʴ ʚ ʩʦʩʪʦʷʥʠʠ çS11è, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ v1 

ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çS01è, ʝʩʣʠ ʬʘʢʪʦʨ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ 

(ʨʘʩʧʦʟʥʘʥ), ʠ ʟʘʪʝʤ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çS00è ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ v2, 

ʝʩʣʠ ʬʘʢʪʦʨ ʥʝʡʪʨʘʣʠʟʦʚʘʥ. ɼʘʣʝʝ ʥʘ ʚʭʦʜ ʧʦʩʪʫʧʘʝʪ ʦʯʝʨʝʜʥʦʡ ʬʘʢʪʦʨ ʨʘʙʦʯʝʡ ʩʨʝʜʳ, 

ʠ ʝʛʦ ʥʘʜʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ. ʎʠʢʣ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʬʘʢʪʦʨʦʚ, 

ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ, ʧʦʚʪʦʨʷʝʪʩʷ. 

ʉ ʫʯʝʪʦʤ ʜʦʧʫʱʝʥʠʡ ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ [7-8], ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʂʦʣʤʦʛʦʨʦʚʘïʏʝʧʤʝʥʘ. ʇʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʨʷʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʙʳʣ ʧʦʣʫʯʝʥ ʠʥʜʝʢʩ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʤʝʥʷʶʱʠʤʠʩʷ ʨʘʙʦʯʠʤʠ ʟʦʥʘʤʠ: 
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ʅʘ ʦʩʥʦʚʝ ʟʘʜʘʥʥʦʡ ʚʝʣʠʯʠʥʳ ʪʨʝʙʫʝʤʦʛʦ ʠʥʜʝʢʩʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʯʠʩʣʷʝʪʩʷ 
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ʥʦʨʤʘ ʚʨʝʤʝʥʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʬʘʢʪʦʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ, 

ʦʢʘʟʳʚʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʙʦʯʝʛʦ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. 
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ʋɼʂ 628.1 

 

ʅɸɼɽɾʅʆʉʊʔ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʊʈʋɹʆʇʈʆɺʆɼʆɺ 

 

ɽ.ʖ. ʆʩʠʧʦʚʘ 

ʌɻɹʆʋ ɺʆ çʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʠʭ ʩʝʪʝʡ ʢʦʤʤʫʥʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʢʘʥʘʣʠʟʘʮʠʠ) ʟʘ ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2024 ʛʛ,. ʚʳʷʚʣʝʥ 

ʧʨʦʮʝʥʪ ʠʟʥʦʩʘ ʩʝʪʝʡ ʚʦʜʦʧʨʦʚʦʜʘ ʠ ʢʘʥʘʣʠʟʘʮʠʠ. ʇʨʠʚʝʜʝʥʳ ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ 

ʩʦʩʪʦʷʥʠʷ ʢʦʤʤʫʥʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʠ ʠ ʚ ʛ. ʊʦʤʩʢʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉɽʊʀ ɺʆɼʆʉʅɸɹɾɽʅʀʗ, ʉɽʊʀ ʂɸʅɸʃʀɿɸʎʀʀ, ʇʈʆʎɽʅʊ 

ʀɿʅʆʉɸ ʊʈʋɹ, ʇʈʀʏʀʅʓ, ɺʃʀʗʖʑʀɽ ʅɸ ʉʆʉʊʆʗʅʀɽ ʉɽʊɽʁ 

ʂʆʄʄʋʅɸʃʔʅʆʁ ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ  

 

The indicators of the state of urban networks of municipal infrastructure (water supply 

and sewerage) for the period from 2013 to 2024 were analyzed, and the percentage of wear 

and tear of water supply and sewerage networks was identified. Possible reasons for the state 

of municipal networks in Russia and in Tomsk were provided. 

Keywords: WATER SUPPLY NETWORKS, SEWER NETWORKS, PIPE DEATH RATE, 
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REASONS AFFECTING THE CONDITION OF COMMUNAL INFRASTRUCTURE 

NETWORKS 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʛʦʨʦʜʩʢʦʛʦ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʪʨʝʤ ʧʫʥʢʪʘʤ: 1. ʉʦʩʪʦʷʥʠʝ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʝʪʝʡ: 2. ʉʦʜʝʨʞʘʥʠʝ 

ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ; 3. ʂʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ, ʠ ʦʥʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ.  

ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ ʄʠʥʩʪʨʦʷ (2021 ʛ.) ʠ ʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ɾʂʍ, ʠʟʥʦʩ ʢʦʤʤʫʥʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʮʝʣʦʤ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 58-70% 

ʧʨʠ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʩʚʳʰʝ 900 ʪʳʩ. ʢʤ [1]. ʇʦ ʜʘʥʥʳʤ ʢʦʤʠʪʝʪʘ ɻʦʩʜʫʤʳ 

ʧʦ ʞʠʣʠʱʥʦʡ ʧʦʣʠʪʠʢʝ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʤʫ ʭʦʟʷʡʩʪʚʫ, ʠʟʥʦʩ 

ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 65% ʠ ʙʦʣʝʝ. 

ɺʦʜʦʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʠʤʝʶʪ ʦʙʱʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 570 ʪʳʩ. ʢʤ, ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ 

ʩʝʪʠ ï 200 ʪʳʩ. ʢʤ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʘʷ ʩʝʪʴ, ʧʦʯʪʠ ʚʩʷ, ʥʫʞʜʘʝʪʩʷ ʚ ʟʘʤʝʥʝ. 

ʆʜʥʠʤ ʠʟ ʨʝʛʠʦʥʦʚ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʠʟʥʦʩʦʤ ʢʦʤʤʫʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʷʚʣʷʝʪʩʷ ʉʠʙʠʨʴ.     

ʆʮʝʥʠʚʘʷ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʩʝʪʝʡ ʢʦʤʤʫʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ, ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ, ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ ʥʝ ʠʟʤʝʥʠʣʘʩʴ 

ʟʘ ʧʝʨʠʦʜ ʩ 2013 ʛ. ʧʦ 2024 ʛ. 

 

2013 ʛ.  2020 ʛ.  2021 ʛ.  2024 ʛ.  

60-80% ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʝʛʠʦʥʘ, 

[2] 

ʊʨʝʙʫʝʪʩʷ ʟʘʤʝʥʘ: 

ʚʦʜʦʧʨʦʚʦʜʘ 43,5% 

(584,1 ʪʳʩ. ʢʤ);  

ʢʘʥʘʣʠʟʘʮʠʠ 45,6% 

(200,8 ʪʳʩ. ʢʤ), [2] 

58-70%, ʘ ʚ ʤʘʣʳʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ 

ʩʝʪʠ ʢʘʥʘʣʠʟʘʮʠʠ 

ʤʦʛʫʪ ʙʳʪʴ ʚ 

ʢʨʠʪʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ, [1,2] 

ʆʢʦʣʦ 78-80% ʠʟʥʦʩ 

ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ, 

47% - 

ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ 

ʩʝʪʝʡ, [3,4] 

  

ɺ 2022 ʛ. ʚ ʛ. ʊʦʤʩʢʝ ʠʟʥʦʩ ʩʝʪʝʡ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʦʩʪʘʚʠʣ 77%, ʩʝʪʝʡ 

ʢʘʥʘʣʠʟʘʮʠʠ ï 87%. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʩʝʪʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 990 ʢʤ   

(ʥʫʞʜʘʶʪʩʷ ʚ ʟʘʤʝʥʝ 534 ʢʤ), ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʩʝʪʝʡ ʢʘʥʘʣʠʟʘʮʠʠ - 675 ʢʤ, (ʚ ʟʘʤʝʥʝ 

ʥʫʞʜʘʝʪʩʷ 496 ʢʤ) [5,6]. ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʩʝʪʝʡ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʛ. ʊʦʤʩʢ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ [6]. ʂ ʩʦʞʘʣʝʥʠʶ 

ʩʠʪʫʘʮʠʷ ʥʝ ʫʣʫʯʰʘʝʪʩʷ, ʭʦʪʷ ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʛʦʨʦʜʘ ʢʦʥʩʪʘʪʠʨʫʝʪ ʦ ʧʨʦʚʦʜʠʤʳʭ 

ʝʞʝʛʦʜʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪʘʭ ʥʘ ʦʙʲʝʢʪʘʭ: ʚʦʜʦʩʥʘʙʞʝʥʠʷ -. ʟʘʤʝʥʘ 

7-10 ʢʤ, ʚʦʜʦʦʪʚʝʜʝʥʠʷ ï ʙʦʣʝʝ 500 ʤ.    

ɺʦʟʤʦʞʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʤʝʜʣʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩʪʝʧʝʥʠ ʠʟʥʦʩʘ ʩʝʪʝʡ ʤʦʛʫʪ 

ʷʚʣʷʪʴʩʷ ʩʣʝʜʫʶʱʠʝ:  

1. ɽʞʝʛʦʜʥʦ ʜʦʣʞʥʳ ʤʝʥʷʪʴ ʥʝ ʤʝʥʝʝ 4-5% ʪʨʫʙ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʟʥʦʩʘ, ʥʦ, 

ʤʝʥʷʶʪ 2% (ʜʦ 2020 ʛ. ʩʝʪʝʡ ʚʦʜʦʧʨʦʚʦʜʘ ʤʝʥʷʣʠ ʦʢʦʣʦ 1,1-1,5%, ʩʝʪʝʡ 

ʢʘʥʘʣʠʟʘʮʠʠ ï 0,4%);  

2. ʀʟʥʦʰʝʥʥʳʝ ʪʨʫʙʳ ʟʘʤʝʥʷʶʪ ʥʘ ʥʝʢʘʯʝʩʪʚʝʥʥʳʝ (ʚ 2020 ʛ. ʧʦ ʜʘʥʥʳʤ 

ɸʩʩʦʮʠʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ ʜʦʣʷ çʧʦʜʜʝʣʴʥʳʭè ʪʨʫʙ 

ʩʦʩʪʘʚʠʣʘ 30%), (ʧʦ ʜʘʥʥʳʤ çʌʦʥʜʘ ʨʘʟʚʠʪʠʷ ʪʨʫʙʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè ʚ 2018 

ʛ. ʚ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʦʚʘʣʦ ʙʦʣʝʝ 200 ʧʣʦʱʘʜʦʢ, ʥʘ ʢʦʪʦʨʳʭ ʧʝʨʝʧʨʦʜʘʚʘʣʠ ʧʦ 

ʧʦʜʜʝʣʴʥʳʤ ʩʝʨʪʠʬʠʢʘʪʘʤ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʙʦʣʝʝ ʜʝʰʝʚʳʝ ʪʨʫʙʳ);  

3. ʇʨʠʤʝʥʷʶʪ ʪʨʫʙʳ ʇʇʋ (ʩ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʚʦʡ ʠʟʦʣʷʮʠʝʡ), ʇʇʄ (ʩ 

ʧʝʥʦʧʦʣʠʤʝʨʤʠʥʝʨʘʣʴʥʦʡ ʠʟʦʣʷʮʠʝʡ), ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ 

ʠʣʠ ʜʝʤʦʥʪʠʨʦʚʘʥʥʳʝ ʪʨʫʙʳ ʧʦʩʣʝ ʯʠʩʪʢʠ; 
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4. ʆʪʩʫʪʩʪʚʫʶʪ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʩʭʦʟʥʳʭ ʩʝʪʝʡ. 

 ʍʦʪʷ ʧʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʵʢʩʧʝʨʪʦʚ ʨʝʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʩʝʪʝʡ 

ʥʝ ʟʥʘʝʪ ʥʠʢʪʦ, ʠ ʜʣʷ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ, ʥʦ ʝʩʣʠ ʧʦʚʳʩʠʪʴ ʤʦʪʠʚʘʮʠʶ ʧʦ ʫʣʫʯʰʝʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʣʶʙʦʛʦ 

ʛʦʨʦʜʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʠ ʩʦʟʜʘʪʴ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʆʪʨʘʩʣʠ ɾʂʍ, ʪʦ ʚʦʟʤʦʞʥʦ ʥʘʜʝʞʥʦʩʪʴ ʩʝʪʝʡ 

ʚʦʜʦʧʨʦʚʦʜʘ ʠ ʢʘʥʘʣʠʟʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʥʘʜʝʞʜʘ ʥʘ ʪʦ, ʯʪʦ 

ʚʳʜʝʣʷʝʤʳʝ ʩʨʝʜʩʪʚʘ ʚ ʨʘʤʢʘʭ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʄʦʜʝʨʥʠʟʘʮʠʷ ʢʦʤʤʫʥʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳè ʚ ʩʦʩʪʘʚʝ ʥʘʮʧʨʦʝʢʪʘ çʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʞʠʟʥʠè ʙʫʜʫʪ ʛʨʘʤʦʪʥʦ 

ʦʩʚʦʝʥʳ.   
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ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʈʊʉ 1956, 

ʚʳʧʦʣʥʷʝʤʦʡ ɻɹʋ çʇʂʊʀè ʧʨʠ ʫʯʘʩʪʠʠ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʄʏʉ ʈʦʩʩʠʠ ʧʦ ɼʅʈ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʆɹʆʊʀɿʀʈʆɺɸʅʅʆɽ ʉʈɽɼʉʊɺʆ ʇʆɾɸʈʆʊʋʐɽʅʀʗ, 

ʊɽʍʅʆʉʌɽʈʅɸʗ ʀ ʕʂʆʃʆɻʀʏɽʉʂɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʀʄʇʆʈʊʆɿɸʄɽʑɽʅʀɽ, 

ɼʀʉʊɸʅʎʀʆʅʅʆɽ ʋʇʈɸɺʃɽʅʀɽ, ʇʈʆʄʓʐʃɽʅʅʓɽ ʆɹʒɽʂʊʓ, ɻʆʈʆɼʉʂɸʗ 

ɿɸʉʊʈʆʁʂɸ. 

 

In this paper considers the contribution to ensuring technosphere and environmental 

safety by creating remotely controlled fire extinguishing equipment capable of operating in 

hazardous areas without human intervention using the example of the development of the RTS 

1956 domestic robotic fire extinguishing platform, carried out by the PKTI State Budgetary 

Institution with the participation of the Main Directorate of the Russian Emergencies Ministry 

for the DPR. 

Keywords: ROBOTIC FIRE EXTINGUISHING MEANS, TECHNOSPHERE AND 

ENVIRONMENTAL SAFETY, IMPORT SUBSTITUTION, REMOTE CONTROL, 

INDUSTRIAL FACILITIES, URBAN DEVELOPMENT. 

 

ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʩʣʦʞʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʨʙʘʥʠʟʘʮʠʠ ʠ 

ʧʦʚʳʰʝʥʠʷ ʯʘʩʪʦʪʳ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʧʦʞʘʨʦʪʫʰʝʥʠʡ ʚ ʦʧʘʩʥʳʭ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʣʦʢʘʮʠʷʭ ʩʪʘʥʦʚʷʪʩʷ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʳʤ 

ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʰʘʛ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʫʚʝʨʝʥʠʪʝʪʘ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʪʝʭʥʦʩʬʝʨʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʟʜʘʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦ 

ʫʧʨʘʚʣʷʝʤʳʭ ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʩʧʦʩʦʙʥʳʭ ʨʘʙʦʪʘʪʴ ʚ ʦʧʘʩʥʳʭ ʟʦʥʘʭ ʙʝʟ ʫʯʘʩʪʠʷ 

ʯʝʣʦʚʝʢʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʶʪ ʧʝʨʝʭʦʜʘ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝʘʛʠʨʦʚʘʥʠʷ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ, ʙʝʟʣʶʜʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, 

ʦʩʦʙʝʥʥʦ ʥʘ ʦʙʲʝʢʪʘʭ ʩ ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʴʶ ð ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, 

ʥʝʬʪʝʭʨʘʥʠʣʠʱʘʭ, ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ, ʩʢʣʘʜʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʠ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ [1]. ʇʨʠʤʝʥʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʠʢʚʠʜʘʮʠʠ ʧʦʞʘʨʦʚ, ʥʦ ʠ ʢʘʨʜʠʥʘʣʴʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʜʣʷ 

ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʧʝʨʩʦʥʘʣʘ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʬʦʨʤʠʨʦʚʘʥʠʡ [2, 3]. ʆʜʥʘʢʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʥʘʣʦʛʠ (ʪʘʢʠʝ ʢʘʢ çɽʣʴ-4è) ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ 

ʠʤʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʯʪʦ ʩʦʟʜʘʝʪ ʨʠʩʢʠ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ ʠ 

ʦʧʝʨʘʪʠʚʥʦʡ ʛʦʪʦʚʥʦʩʪʠ. 

ʉʦʪʨʫʜʥʠʢʠ ɻɹʋ çʇʂʊʀè ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʝ 

ʩʨʝʜʩʪʚʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʈʊʉ 1956 (ʜʘʣʝʝ ï ʈʊʉ 1956), ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ, 

ʜʦʩʪʘʚʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʨʘʟʛʨʘʞʜʝʥʠʷ ʠ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʦʜʘʯʠ ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ ʚ ʦʯʘʛʠ ʧʦʞʘʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ, ʚ ʛʘʨʘʞʘʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ 

ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ - ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʠʩʢʣʶʯʘʶʱʠʭ ʥʘʭʦʞʜʝʥʠʝ ʣʶʜʝʡ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʦʯʘʛʘ ʧʦʞʘʨʘ. ʆʙʱʠʡ ʚʠʜ ʈʊʉ 1956 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 



148 

 

ʈʠʩʫʥʦʢ 1 ï ʈʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʈʊʉ 1956 

 

ʈʊʉ 1956 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʘʢʪʥʦʝ ʛʫʩʝʥʠʯʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, 

ʦʩʥʘʱʝʥʥʦʝ ʩʠʩʪʝʤʦʡ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʙʫʣʴʜʦʟʝʨʥʳʤ ʦʪʚʘʣʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ. ɺ ʢʘʯʝʩʪʚʝ ʰʘʩʩʠ ʧʨʠʤʝʥʝʥʦ ʧʨʦʚʝʨʝʥʥʦʝ ʦʪʝʯʝʩʪʚʝʥʥʦʝ 

ʛʫʩʝʥʠʯʥʦʝ ʰʘʩʩʠ ʪʠʧʘ ʊɻʄ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʜʦ 8,0 ʪʦʥʥ. ʇʨʠʚʦʜ ï ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ, 

ʦʪ ʘʢʩʠʘʣʴʥʦ-ʧʦʨʰʥʝʚʳʭ ʥʘʩʦʩʦʚ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʵʥʝʨʛʦʟʘʪʨʘʪʥʫʶ ʮʝʧʦʯʢʫ çʜʚʠʛʘʪʝʣʴ-

ʛʝʥʝʨʘʪʦʨ-ʵʣʝʢʪʨʦʤʦʪʦʨè ʠ ʧʦʚʳʰʘʝʪ ʥʘʜʝʞʥʦʩʪʴ. ɺ ʢʘʯʝʩʪʚʝ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ 

ʧʨʠʤʝʥʝʥ ʜʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ ʗʄɿ-534 ʤʦʱʥʦʩʪʴʶ 100 ʢɺʪ, ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʥʳʡ ʩ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʥʘʩʦʩʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɻʠʜʨʦʩʠʩʪʝʤʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʚʦʜ ʛʫʩʝʥʠʮ, ʫʧʨʘʚʣʝʥʠʝ ʦʪʚʘʣʦʤ ʠ ʣʘʬʝʪʥʳʤ ʩʪʚʦʣʦʤ. ɺʩʝ 

ʢʦʤʧʦʥʝʥʪʳ (ʥʘʩʦʩʳ ʅʎʇʅ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʠ, ʛʠʜʨʦʮʠʣʠʥʜʨʳ) ï ʨʦʩʩʠʡʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʜʘʯʘ ʦʛʥʝʪʫʰʘʱʝʛʦ ʚʝʱʝʩʪʚʘ (ʚʦʜʳ ʠʣʠ ʧʝʥʳ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʣʘʬʝʪʥʳʤ ʩʪʚʦʣʦʤ ʃʉɼ ʩ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ, 

ʟʘʢʨʝʧʣʝʥʥʦʝ ʚ ʂɼ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʨʪʦʚʳʭ ʙʘʢʦʚ-ʝʤʢʦʩʪʝʡ ʚ ʢʘʯʝʩʪʚʝ ʟʘʱʠʪʥʦʡ 

ʚʦʜʷʥʦʡ ʨʫʙʘʰʢʠ. ʎʠʨʢʫʣʠʨʫʶʱʘʷ ʚʦʜʘ ʟʘʱʠʱʘʝʪ ʚʥʫʪʨʝʥʥʠʝ ʫʟʣʳ (ʜʚʠʛʘʪʝʣʴ, 

ʛʠʜʨʦʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʦʧʣʠʚʥʳʡ ʙʘʢ) ʦʪ ʧʝʨʝʛʨʝʚʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʧʦʚʳʰʘʝʪ ʚʳʞʠʚʘʝʤʦʩʪʴ ʪʝʭʥʠʢʠ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʝʸ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʩ ʜʠʩʪʘʥʮʠʠ ʜʦ 1000 ʤ. ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ 

ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʭ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ï ʥʘ 

ʨʦʩʩʠʡʩʢʦʡ ʆʉ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʈʊʉ ʥʘʧʨʷʤʫʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ: ʠʩʢʣʶʯʘʝʪ ʥʘʭʦʞʜʝʥʠʝ ʣʶʜʝʡ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʦʯʘʛʘ 

ʧʦʞʘʨʘ, ʩʥʠʞʘʷ ʪʨʘʚʤʘʪʠʟʤ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʨʠʩʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʧʦʞʘʨʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ [4], ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ (ʜʠʘʛʨʘʤʤʘ 1), ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʩʥʠʞʝʥʠʝ 
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ʨʠʩʢʘ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʈʊʉ 1956 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɺʝʨʦʷʪʥʦʝ ʯʠʩʣʦ ʧʦʩʪʨʘʜʘʚʰʠʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ 

 

ʅʘ ʛʨʘʬʠʢʝ ʚʠʜʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʈʊʉ 1956 ʩʥʠʞʘʝʪ ʦʞʠʜʘʝʤʦʝ ʯʠʩʣʦ 

ʧʦʩʪʨʘʜʘʚʰʠʭ ʩʨʝʜʠ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʚ 10 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ʇʨʠ 100 ʧʦʞʘʨʘʭ ʚ ʛʦʜ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʦ 4ï5 ʩʣʫʯʘʝʚ ʪʨʘʚʤʘʪʠʟʤʘ ʠʣʠ 

ʛʠʙʝʣʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ 69-ʌɿ [5] ʠ ʂʦʥʮʝʧʮʠʠ 

ʨʘʟʚʠʪʠʷ ʄʏʉ ʈʦʩʩʠʠ ʜʦ 2030 ʛʦʜʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʈʊʉ 1956 ʷʚʣʷʝʪʩʷ 

ʦʪʚʝʪʦʤ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʠ ʛʦʨʦʜʩʢʠʭ ʦʙʲʝʢʪʘʭ. ɹʣʘʛʦʜʘʨʷ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʤ ʛʘʙʘʨʠʪʥʦ-ʤʘʩʩʦʚʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ ʠ ʫʥʠʬʠʢʘʮʠʠ, ʈʊʉ 1956 ʟʘʧʦʣʥʷʝʪ ʥʠʰʫ ʤʝʞʜʫ 

ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʠ ʤʘʣʳʤʠ ʨʦʙʦʪʘʤʠ, ʥʝʩʧʦʩʦʙʥʳʤʠ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ 

ʪʫʰʝʥʠʶ. 

ʈʊʉ 1956 ʠʤʝʝʪ ʨʷʜ ʧʝʨʩʧʝʢʪʠʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ: ʦʩʥʘʱʝʥʠʝ ʩʠʩʪʝʤʘʤʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʣʘʤʝʥʠ, ʛʨʫʧʧʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩ 

ʮʠʬʨʦʚʳʤʠ ʜʚʦʡʥʠʢʘʤʠ ʦʙʲʝʢʪʦʚ ʢʨʠʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʘ 

ʜʘʣʴʥʝʡʰʘ ̫ʨʘʟʨʘʙʦʪʢʘ ʣʠʥʝʡʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʣʘʪʬʦʨʤʝ. 
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ʇʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʛʘʟʦʚʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʰʘʭʪ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʪʙʦʨ ʧʨʦʙ ʚʦʟʜʫʭʘ ʧʦ ʩʝʯʝʥʠʶ ʚʳʨʘʙʦʪʦʢ, ʠʤʝʝʪ ʚ ʢʦʤʧʣʝʢʪʝ 

ʬʠʣʴʪʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʢʘʧʣʠʚʘʥʠʷ ʢʦʥʜʝʥʩʘʪʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ  

ʠ ʦʩʫʰʝʥʠʷ ʚʦʟʜʫʭʘ ʧʝʨʝʜ ʧʦʧʘʜʘʥʠʝʤ ʚ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨ ʜʣʷ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘ ʧʨʦʙ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʐɸʍʊɸ, ɻʆʈʅɸʗ ɺʓʈɸɹʆʊʂɸ, ʇʆɼɿɽʄʅʓʁ ʇʆɾɸʈ, 

ɻɸɿʆɺɸʗ ʆɹʉʊɸʅʆɺʂɸ, ʆʊɹʆʈ ʀ ɸʅɸʃʀɿ ʇʈʆɹ. 

 

A characteristic of a system for remote monitoring of the gas situation in mine workings 

is presented, which differs from the known ones by the ability to take air samples along the 

cross section of the workings, has a set of filtering elements to reduce condensate accumulation 

in the pipeline and air drying before entering the gas analyzer for rapid analysis of samples. 

Keywords: MINE; MINE WORKINGS, UNDERGROUND FIRE, GAS SITUATION, 

SAMPLING AND ANALYSIS. 

 

ɺ ʫʛʦʣʴʥʦʡ ʦʪʨʘʩʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʧʷʪʩʪʚʠʝ ʥʘ ʧʫʪʠ ʢ ʜʦʩʪʠʞʝʥʠʶ ʚʳʩʦʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫʛʣʝʜʦʙʳʯʠ ï ʧʦʜʟʝʤʥʳʝ ʧʦʞʘʨʳ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʧʦʣʥʦʡ ʧʦʪʝʨʝ  

ʠʣʠ ʟʘʜʝʨʞʢʝ ʜʦʙʳʯʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢ ʚʳʝʤʢʝ ʟʘʧʘʩʦʚ ʫʛʣʷ [1]. 

ʇʦʞʘʨʳ ï ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʘʚʘʨʠʡ (ʦʢʦʣʦ 50 % ʧʦʜʟʝʤʥʳʭ ʘʚʘʨʠʡ 

ʚ ʰʘʭʪʘʭ), ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʫʛʦʣʴʥʦʡ ʦʪʨʘʩʣʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʠ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʙʦʣʴʰʠʤ ʨʠʩʢʦʤ ʜʣʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ. ʃʠʢʚʠʜʘʮʠʷ ʧʦʞʘʨʦʚ 

ʩʦʧʨʷʞʝʥʘ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʟʨʳʚʘ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʰʘʭʪʥʦʡ ʩʨʝʜʝ (ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʛʘʟʦʚ) 

ʥʘ ʘʚʘʨʠʡʥʦʤ ʫʯʘʩʪʢʝ ʧʫʪʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʛʘʟʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ  

ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʠ ï ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʫʩʣʦʚʠʡ ʙʝʟʦʧʘʩʥʦʛʦ  

ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʂʦʥʪʨʦʣʴ ʛʘʟʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʧʦʟʚʦʣʷʝʪ ʥʘ ʙʝʟʦʧʘʩʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʘʚʘʨʠʡʥʦʛʦ ʫʯʘʩʪʢʘ ʩʣʝʜʠʪʴ ʟʘ ʜʠʥʘʤʠʢʦʡ ʘʚʘʨʠʠ 

(ʥʘʧʨʠʤʝʨ, ʟʘ ʨʘʟʚʠʪʠʝʤ ʧʦʞʘʨʘ ʠʣʠ ʝʛʦ ʟʘʪʫʭʘʥʠʝʤ), ʦʧʨʝʜʝʣʷʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʟʨʳʚʘ 



151 

 

ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʥʷʪʳʭ ʤʝʨ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʥʘ ʘʚʘʨʠʡʥʳʡ ʫʯʘʩʪʦʢ, ʘ ʪʘʢʞʝ ʧʦ ʠʥʝʨʪʠʟʘʮʠʠ ʰʘʭʪʥʦʡ ʩʨʝʜʳ 

ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʆʜʥʘʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʢʠ,  

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʩʫʪʩʪʚʠʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʮʝʥʢʠ ʛʘʟʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʘʚʘʨʠʡʥʳʭ 

ʫʯʘʩʪʢʘʭ, ʪʘʢ ʢʘʢ ʚ ʧʨʘʢʪʠʢʝ ʣʠʢʚʠʜʘʮʠʠ ʧʦʞʘʨʦʚ ʠʤʝʶʪ ʤʝʩʪʦ ʩʣʫʯʘʠ ʚʟʨʳʚʦʚ 

ʛʘʟʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʚʟʨʳʚʦʦʧʘʩʥʘʷ ʩʠʪʫʘʮʠʷ 

ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ, ʘ ʪʘʢʞʝ ʦʙʨʘʪʥʘʷ ʩʠʪʫʘʮʠʷ ï ʢʦʛʜʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʥʘʙʣʶʜʘʣʘʩʴ 

ʚʟʨʳʚʦʦʧʘʩʥʘʷ ʩʠʪʫʘʮʠʷ, ʘ ʚʟʨʳʚʦʚ ʥʝ ʙʳʣʦ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ  

ʥʘ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʚʝʜʝʥʠʷ ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ [2]. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʢʦʥʪʨʦʣʷ ʛʘʟʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ ʪʦʯʝʯʥʳʡ ʦʪʙʦʨ ʧʨʦʙ ʚʦʟʜʫʭʘ ʚ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʝ ʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʦʧʝʨʘʪʠʚʥʳʡ ʘʥʘʣʠʟ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʰʘʭʪʝ. ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʙʘʚʣʝʥʠʷ ʦʪʙʠʨʘʝʤʳʭ ʧʨʦʙ ʧʦʞʘʨʥʳʭ ʛʘʟʦʚ ʚʩʣʝʜʩʪʚʠʝ 

ʦʪʩʫʪʩʪʚʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʧʨʦʙʦʦʪʙʦʨʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ʉʢʘʧʣʠʚʘʥʠʝ ʚʣʘʛʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʠʩʘʥʠʡ ʛʠʙʢʠʭ ʤʘʛʠʩʪʨʘʣʝʡ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ 

ʮʝʣʦʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʛʘʟʦʚʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʰʘʭʪʘʭ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, ʠʤʝʶʱʝʡ 

ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʛʦʨʥʦʩʧʘʩʘʪʝʣʝʡ. 

ʉ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʛʘʟʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʞʘʨʦʚ ʚ ʰʘʭʪʘʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʠʩʪʝʤʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. ʀʟʜʝʣʠʝ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʠʩʪʘʥʮʠʦʥʥʳʡ 

ʤʥʦʛʦʪʦʯʝʯʥʳʡ ʦʪʙʦʨ ʧʨʦʙ ʚʦʟʜʫʭʘ ʧʦ ʩʝʯʝʥʠʶ ʚʳʨʘʙʦʪʦʢ, ʠʤʝʝʪ ʚ ʢʦʤʧʣʝʢʪʝ 

ʬʠʣʴʪʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʢʘʧʣʠʚʘʥʠʷ ʢʦʥʜʝʥʩʘʪʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ  

ʠ ʦʩʫʰʝʥʠʷ ʚʦʟʜʫʭʘ ʧʝʨʝʜ ʧʦʧʘʜʘʥʠʝʤ ʚ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨ ʜʣʷ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘ ʧʨʦʙ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʦʟʜʫʭ, ʦʪʙʠʨʘʝʤʳʡ 

ʤʥʦʛʦʪʦʯʝʯʥʳʤ ʧʨʦʙʦʦʪʙʦʨʥʠʢʦʤ ʚ ʚʳʨʘʙʦʪʢʝ, ʦʪʢʘʯʠʚʘʝʪʩʷ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʥʘ 

ʙʝʟʦʧʘʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʘʚʘʨʠʡʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʨʝʞʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʧʦʙʫʜʠʪʝʣʝʤ ʨʘʩʭʦʜʘ, ʠ ʯʝʨʝʟ ʦʪʚʦʜʥʦʡ ʰʣʘʥʛ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ʉ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʙʦʨ ʧʨʦʙ 

ʚ ʙʶʨʝʪʢʠ ʠ ʢʘʤʝʨʳ, ʘ ʪʘʢʞʝ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟ ʧʨʦʙ ʚʦʟʜʫʭʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʰʘʭʪʝ, 

ʧʨʠʤʝʥʷʷ ʧʝʨʝʥʦʩʥʳʝ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʳ ʩ ʧʨʦʙʦʟʘʙʦʨʥʳʤʠ ʥʘʩʘʜʢʘʤʠ (ʘʜʘʧʪʝʨʘʤʠ). 

ʄʥʦʛʦʪʦʯʝʯʥʳʡ ʧʨʦʙʦʦʪʙʦʨʥʠʢ ʩʦʩʪʦʠʪ ʠʟ ʢʦʣʣʝʢʪʦʨʘ ʩ ʰʝʩʪʴʶ ʚʳʭʦʜʘʤʠ  

ʧʦʜ ʪʨʫʙʢʠ, ʜʣʠʥʦʡ 3 ʤ, ʠ ʦʜʥʠʤ ʚʳʭʦʜʦʤ ʥʘ ʦʙʱʫʶ ʤʘʛʠʩʪʨʘʣʴ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʘ ʪʘʢʞʝ 

ʚʢʣʶʯʘʝʪ ʜʚʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʪʦʡʢʠ, ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʡ ʨʘʩʧʦʨ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ  

ʦʪ 1,50 ʜʦ 3,58 ʤ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʠ ʢʨʝʧʝʞʥʳʝ ʵʣʝʤʝʥʪʳ, ʜʝʨʞʘʪʝʣʠ ʜʣʷ ʪʨʫʙʦʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʙʦʦʪʙʦʨʥʦʛʦ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʫʙʦʧʨʦʚʦʜ ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ ʩ 

ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ 12 ʤʤ ʠ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ ʥʝ ʤʝʥʝʝ 2 ʤʤ. ɼʣʷ ʩʦʝʜʠʥʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʙʫʭʪ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʬʠʪʠʥʛʠ ʠʣʠ ʙʳʩʪʨʦʨʘʟʲʝʤʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ. ʇʨʠ ʧʨʦʢʣʘʜʢʝ ʧʦ ʚʳʨʘʙʦʪʢʘʤ ʪʨʫʙʦʧʨʦʚʦʜ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝʰʠʚʘʪʴ ʢ 

ʵʣʝʤʝʥʪʘʤ ʢʨʝʧʠ (ʭʦʤʫʪʘʤ, ʩʝʪʢʝ-ʟʘʪʷʞʢʝ) ʯʝʨʝʟ ʢʘʞʜʳʝ 10é15 ʤ ʥʘ ʚʳʩʦʪʝ 1é1,5 ʤ ʦʪ 

ʧʦʯʚʳ ʧʨʠ ʧʦʤʦʱʠ ʤʷʛʢʦʡ ʧʨʦʚʦʣʦʢʠ. ɻʘʟʦʚʳʡ ʘʥʘʣʠʟ ʧʨʦʙ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʙʶʨʝʪʢʠ ʠʣʠ 

ʢʘʤʝʨʳ, ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʛʘʟʦʘʥʘʣʠʪʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ, ʘ ʪʘʢʞʝ ʵʢʩʧʨʝʩʩ-

ʤʝʪʦʜʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʰʘʭʪʝ ʥʘ ʙʝʟʦʧʘʩʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʘʚʘʨʠʡʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʠ 

ʧʦʤʦʱʠ ʧʝʨʝʥʦʩʥʳʭ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʦʚ ʄ-02, Dräger X-am 8000 ʠ ʜʨ. ʇʦʩʣʝ ʛʘʟʦʚʦʛʦ 

ʘʥʘʣʠʟʘ ʧʨʦʙ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʘʩʯʝʪʘ ʪʨʝʫʛʦʣʴʥʠʢʘ ʚʟʨʳʚʘʝʤʦʩʪʠ ʩʤʝʩʠ ʛʦʨʶʯʠʭ ʛʘʟʦʚ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: çʈɽɺʆɼè, 

çɺʝʥʪʠʣʷʮʠʷ ʰʘʭʪè ʠ çʋɸʉʇʈè (ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʘʚʘʨʠʡʥʦ-
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ʩʧʘʩʘʪʝʣʴʥʳʤʠ ʨʘʙʦʪʘʤʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʅʀʀ çʈʝʩʧʠʨʘʪʦʨè ʚ 2019 ʛʦʜʫ) [3]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩʠʩʪʝʤʳ ʧʦʜʪʚʝʨʜʠʣʠ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʛʘʟʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʢʘʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ [3]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʠʟʜʝʣʠʷ 

ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʦ ʦʧʨʝʜʝʣʷʪʴ ʩʦʩʪʘʚ ʰʘʭʪʥʦʡ ʩʨʝʜʳ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʘʚʘʨʠʡʥʳʭ 

ʫʯʘʩʪʢʦʚ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʛʦʨʥʦʩʧʘʩʘʪʝʣʝʡ, 

ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʘʚʘʨʠʡ ʠ ʩʥʠʞʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʥʠʭ. 

 

 
1 ï ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ (ʚ ʩʣʫʯʘʝ ʝʝ ʠʟʦʣʷʮʠʠ);  

2 ï ʤʥʦʛʦʪʦʯʝʯʥʳʡ ʧʨʦʙʦʦʪʙʦʨʥʠʢ; 3 ï ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʪʨʫʙʘ; 4 ï ʚʟʨʳʚʦʫʩʪʦʡʯʠʚʘʷ 

ʧʝʨʝʤʳʯʢʘ; 5 ï ʚʣʘʛʦʦʪʜʝʣʠʪʝʣʠ; 6 ï ʧʨʦʙʦʦʪʙʦʨʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ; 7 ï ʦʩʫʰʠʪʝʣʴ;  

8 ï ʙʘʣʣʦʥ ʩʦ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ; 9 ï ʬʠʪʠʥʛʠ; 10 ï ʪʨʫʙʢʠ ʩ ʟʘʞʠʤʘʤʠ ʄʦʨʘ;  

11 ï ʙʶʨʝʪʢʘ; 12 ï ʙʫʬʝʨʥʳʡ ʨʝʟʝʨʚʫʘʨ; 13, 17 ï ʢʘʤʝʨʳ ʜʣʷ ʦʪʙʦʨʘ ʧʨʦʙ;  

14 ï ʊ- ʠʣʠ Y-ʦʙʨʘʟʥʳʡ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʪʨʦʡʥʠʢ; 15 ï ʰʘʨʦʚʦʡ ʢʨʘʥ; 16 ï ʨʫʯʥʦʡ 

ʚʘʢʫʫʤʥʳʡ ʥʘʩʦʩ; 18 ï ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʚʘʢʫʫʤʥʳʡ ʥʘʩʦʩ; 19 ï ʦʪʚʦʜʥʦʡ ʰʣʘʥʛ;  

20 ï ʤʘʥʦʤʝʪʨ; 21, 22, 23 ï ʰʘʨʦʚʳʝ ʢʨʘʥʳ ʚʳʙʦʨʘ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʠ ʧʠʪʘʥʠʷ 

ʧʦʙʫʜʠʪʝʣʷ ʨʘʩʭʦʜʘ (ʥʘʧʨʠʤʝʨ, ʵʞʝʢʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʋʕ-1ʄ,  

ʚ ʩʣʫʯʘʝ ʝʝ ʧʨʠʤʝʥʝʥʠʷ); 24 ï ʚʘʢʫʫʤʤʝʪʨ; 25 ï ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʨʫʢʘʚ 

ʈʠʩʫʥʦʢ 1 ï ʆʙʱʠʡ ʚʠʜ ʩʠʩʪʝʤʳ (ʤʦʥʪʘʞʥʳʡ ʯʝʨʪʝʞ) 

 

 
1 ï ʤʥʦʛʦʪʦʯʝʯʥʳʡ ʧʨʦʙʦʦʪʙʦʨʥʠʢ; 2 ï ʬʠʣʴʪʨ-ʚʣʘʛʦʦʪʜʝʣʠʪʝʣʴ;  

3 ï ʙʫʭʪʳ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʠʥʳ; 4 ï ʤʘʥʦʚʘʢʫʫʤʤʝʪʨ;  

5 ï ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʜʣʷ ʧʦʜʘʯʠ ʧʨʦʙʳ ʚʦʟʜʫʭʘ ʚ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨ;  

6 ï ʚʘʢʫʫʤʥʳʡ ʥʘʩʦʩ; 7 ï ʦʪʚʦʜʥʦʡ ʪʨʫʙʦʧʨʦʚʦʜ; 8 ï ʛʘʟʦʘʥʘʣʠʟʘʪʦʨ 

ʈʠʩʫʥʦʢ 2 ï ʆʙʱʠʡ ʚʠʜ ʩʠʩʪʝʤʳ (3D-ʤʦʜʝʣʴ) 
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ʂ ɺʆʇʈʆʉʋ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʅʆʈʄɸʊʀɺʅʆʁ ɹɸɿʓ 

ʇʆ ʂʆʅʊʈʆʃʖ ɻɽʆʄɸɻʅʀʊʅʆɻʆ ʇʆʃʗ 

 

ɻ.ʀ. ʂʦʚʘʣʸʚ 

ʌɻɹʆʋ ɺʆ çʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʜʝʡʩʪʚʫʶʱʠʝ ʩʘʥʠʪʘʨʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʢʦʥʪʨʦʣʶ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʤʝʩʪʘʭ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʜʣʠʪʝʣʴʥʦʛʦ 

ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ ʠ ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʝʢʦʪʦʨʳʤ ʪʠʧʦʚʳʤ ʩʠʪʫʘʮʠʷʤ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʧʦ 

ʢʦʥʪʨʦʣʶ ʦʩʣʘʙʣʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʅʆʈʄɸʊʀɺʅʆʁ ɹɸɿʓ ʇʆ 

ʉɸʅʀʊɸʈʅʆʄʋ ʂʆʅʊʈʆʃʖ ɻɽʆʄɸɻʅʀʊʅʆɻʆ ʇʆʃʗ. 

 

This paper analyzes the current sanitary requirements for controlling the intensity of 

the geomagnetic field in places where people are expected to stay for a long time and 

substantiates proposals for improving the existing regulatory framework for controlling the 

weakening of the Earth's natural magnetic field in some typical situations. 

Keywords: IMPROVEMENT OF THE REGULATORY FRAMEWORK FOR SANITARY 

CONTROL OF THE GEOMAGNETIC FIELD. 

 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʘʥʠʪʘʨʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʙʝʜʠʪʝʣʴʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʤʝʪʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʧʨʠ ʠʭ ʜʣʠʪʝʣʴʥʦʤ ʧʨʝʙʳʚʘʥʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʦʥʘʭ. 

ʊʘʢʦʝ ʧʦʣʝ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʠ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ 

ʛʝʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ (ʦʙʱʝʝ ʧʦʥʷʪʠʝ) ʠʣʠ ʛʠʧʦʛʝʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ (ʟʘʤʝʪʥʦ 

ʦʩʣʘʙʣʝʥʥʦʝ ʛʝʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ).  

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ [1] ʚ ʩʪʘʪʴʝ 13 ʩʨʝʜʠ ʧʨʦʯʝʛʦ ʪʨʝʙʫʝʪ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʜʣʷ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʘʧʨʷʞʸʥʥʦʩʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʣʷ. ʊʘʢʞʝ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʫʢʘʟʘʥʥʦʛʦ ʚʠʜʘ ʢʦʥʪʨʦʣʷ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʣʫʯʘʷʭ ʩʦʜʝʨʞʘʪʩʷ ʚ ʧʫʥʢʪʝ 1 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4545479/
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ʩʪʘʥʜʘʨʪʘ [3], ʚ ʧʫʥʢʪʝ 4.15 ʜʦʢʫʤʝʥʪʘ [4], ʚ ʧʫʥʢʪʘʭ 121 ʠ 122 ʉʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʠ 

ʥʦʨʤ [2]. 

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʨʫʢʦʚʦʜʷʱʠʝ ʜʦʢʫʤʝʥʪʳ ʩʦʩʪʘʚʣʝʥʳ ʪʘʢ, ʯʪʦ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ 

ʥʠʤʠ ʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʸʥʥʦʩʪʠ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʟʘʤʢʥʫʪʳʭ ʦʙʲʝʢʪʦʚ: 

ʵʢʨʘʥʠʨʦʚʘʥʥʳʭ, ʧʦʜʟʝʤʥʳʭ, ʟʘʛʣʫʙʣʸʥʥʳʭ, ʧʦʜʚʦʜʥʳʭ ʠ ʜʨ. ʀ ʵʪʦ ʦʙʳʯʥʦ ʢʘʞʝʪʩʷ 

ʣʦʛʠʯʥʳʤ. ʅʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʢʘʞʝʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʥʝ ʚʩʝʛʜʘ ʦʯʝʚʠʜʥʳʝ ʩʣʫʯʘʠ, ʚ 

ʢʦʪʦʨʳʭ ʦʮʝʥʢʘ ʦʩʣʘʙʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʣʷ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʩ ʫʯʸʪʦʤ ʦʩʣʘʙʣʝʥʠʷ 

ʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʦʝʥʠʡ ʠ ʠʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚ ʤʝʩʪʘʭ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ ʠ (ʠʣʠ) ʨʘʟʤʝʱʝʥʠʷ ʧʦʩʪʦʷʥʥʳʭ 

ʨʘʙʦʯʠʭ ʤʝʩʪ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʦʙʨʘʪʠʤʩʷ ʢ 

ʨʠʩʫʥʢʫ 1, ʢʦʪʦʨʳʡ ʥʘʛʣʷʜʥʦ ʧʦʷʩʥʷʝʪ, ʯʪʦ ʟʦʥʳ ʩ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʥʘʧʨʷʞʸʥʥʦʩʪʠ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʧʦʟʠʮʠʠ 1 ʠ 2) ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʠ ʨʷʜʦʤ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʤ ʠʟ ʬʝʨʨʦʤʘʛʥʝʪʠʢʘ (ʥʘʧʨʠʤʝʨ, ʤʘʩʩʠʚʥʳʝ ʘʛʨʝʛʘʪʳ ʠʟ 

ʩʪʘʣʠ). ʇʨʦʚʝʜʸʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʨʠʙʦʨʘʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤ ʧʫʥʢʪʘ 4.15 

ʜʦʢʫʤʝʥʪʘ [4], ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʘʭ ʩʪʘʣʴʥʳʭ ʩʪʘʥʢʦʚ ʙʦʣʝʝ 2 ʤʝʪʨʦʚ ʚ 

ʦʙʦʟʥʘʯʝʥʥʳʭ ʢʨʫʞʢʘʤʠ ʥʘ ʨʠʩʫʥʢʝ 1 ʟʦʥʘʭ ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʦʩʣʘʙʣʝʥʠʝ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʙʦʣʝʝ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʫʥʢʪʦʤ 122 

ʉʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʠ ʥʦʨʤ [2]. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʂ ʧʦʷʩʥʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ 2-ʭ ʟʦʥ ʩ ʦʩʣʘʙʣʝʥʥʳʤ ʛʝʦʤʘʛʥʠʪʥʳʤ 

ʧʦʣʝʤ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʦʙʲʝʢʪʦʚ ʠʟ ʬʝʨʨʦʤʘʛʥʝʪʠʢʦʚ: 
1 ʠ 2 ʟʦʥʳ ʩ ʧʦʥʠʞʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

 

ʈʠʩʫʥʦʢ 2 ʧʦʷʩʥʷʝʪ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ 4-ʭ ʟʦʥ ʩ ʦʩʣʘʙʣʝʥʥʳʤ ʛʝʦʤʘʛʥʠʪʥʳʤ 

ʧʦʣʝʤ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʦʙʲʝʢʪʦʚ, ʵʢʨʘʥʠʨʦʚʘʥʥʳʭ ʬʝʨʨʦʤʘʛʥʝʪʠʢʘʤʠ 

(ʤʘʛʥʠʪʥʳʤʠ ʵʢʨʘʥʘʤʠ). ʇʦʜ ʟʘʱʠʱʘʝʤʳʤ ʦʙʲʸʤʦʤ ʪʫʪ ʧʦʥʠʤʘʶʪʩʷ ʢʨʫʧʥʳʝ 

ʦʙʠʪʘʝʤʳʝ ʦʙʲʝʢʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʛʥʠʪʥʳʭ ʵʢʨʘʥʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʣʦʰʥʳʝ ʠʣʠ 

ʩʝʪʯʘʪʳʝ ʠʟʜʝʣʠʷ ʠʟ ʬʝʨʨʦʤʘʛʥʝʪʠʢʦʚ (ʦʙʳʯʥʦ ʠʟ ʩʪʘʣʠ). 
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ʈʠʩʫʥʦʢ 2 ï ʂ ʧʦʷʩʥʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ 4-ʭ ʟʦʥ ʩ ʦʩʣʘʙʣʝʥʥʳʤ ʛʝʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ 

ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʦʙʲʝʢʪʦʚ, ʵʢʨʘʥʠʨʦʚʘʥʥʳʭ ʬʝʨʨʦʤʘʛʥʝʪʠʢʘʤʠ: 
1-4 ʟʦʥʳ ʩ ʧʦʥʠʞʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

 

ʇʨʦʚʝʜʸʥʥʳʝ ʨʷʜʦʤ ʩ ʵʢʨʘʥʠʨʦʚʘʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠʟʤʝʨʝʥʠʷ ʧʨʠʙʦʨʘʤʠ, 

ʦʪʚʝʯʘʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤ ʧʫʥʢʪʘ 4.15 ʜʦʢʫʤʝʥʪʘ [4], ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʟʦʥʘʭ 1-4 (ʨʠʩʫʥʦʢ 

2) ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʦʩʣʘʙʣʝʥʠʝ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʙʦʣʝʝ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʫʥʢʪʦʤ 122 ʉʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʠ ʥʦʨʤ [2]. 

ʇʨʠʚʝʜʸʥʥʦʝ ʟʜʝʩʴ ʦʧʠʩʘʥʠʝ ʩʠʪʫʘʮʠʡ, ʦʪʦʙʨʘʞʸʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2, 

ʫʙʝʞʜʘʝʪ ʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʛʝʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʦʙʦʟʥʘʯʝʥʥʳʭ 

ʢʨʫʞʢʘʤʠ ʟʦʥʘʭ, ʝʩʣʠ ʚ ʥʠʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʝ ʧʨʝʙʳʚʘʥʠʝ ʣʶʜʝʡ. ʆʜʥʘʢʦ 

ʫʢʘʟʘʥʠʡ ʥʘ ʵʪʦ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ [2] ʠ [3] ʠ ʜʨʫʛʠʭ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʘʭ 

ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ. 

ʀʟʚʝʩʪʝʥ ʙʦʣʴʰʦʡ ʧʝʨʝʯʝʥʴ ʬʝʨʨʦʤʘʛʥʝʪʠʢʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʠʥʳʭ ʦʙʲʝʢʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ. ʅʦ ʦʙʳʯʥʦ ʨʝʯʴ 

ʠʜʸʪ ʦ ʩʪʘʣʴʥʳʭ ʠʟʜʝʣʠʷʭ ʠ ʠʟʜʝʣʠʷʭ ʠʟ ʜʨʫʛʠʭ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ ʩʧʣʘʚʦʚ 

(ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʨʫʙʦʧʨʦʚʦʜʳ ʠ ʜʨ.). ʐʠʨʦʢʦʝ ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʥʳʭ ʬʝʨʨʦʤʘʛʥʝʪʠʢʦʚ, ʦʩʦʙʝʥʥʦ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʠʣʠ ʪʨʘʥʩʧʦʨʪʝ, ʜʝʣʘʝʪ ʨʝʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝ ʟʦʥ ʩ 

ʧʦʥʠʞʝʥʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤ ʟʥʘʯʝʥʠʝʤ ʥʘʧʨʷʞʸʥʥʦʩʪʠ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ɺʳʷʚʣʝʥʠʝ ʪʘʢʠʭ ʟʦʥ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʦʮʝʥʢʝ 

ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʩʘʥʠʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʢ ʚʝʣʠʯʠʥʝ ʥʘʧʨʷʞʸʥʥʦʩʪʠ 

ʛʠʧʦʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʤʝʩʪʘʭ ʚʦʟʤʦʞʥʦʛʦ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʦʛʨʘʥʠʯʠʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʦʮʝʥʢʫ ʛʝʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʪʦʣʴʢʦ ʩʣʫʯʘʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʩʪʘʥʜʘʨʪʝ [3]. 

ɼʦʢʫʤʝʥʪʳ [2] ʠ [3] ʪʨʝʙʫʶʪ ʧʨʠ ʦʮʝʥʢʝ ʦʩʣʘʙʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʙʨʘʪʴ ʚʦ 

ʚʥʠʤʘʥʠʝ ʪʦʣʴʢʦ ʝʛʦ ʧʨʠʨʦʜʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ɸ ʚ ʤʝʩʪʘʭ ʠʟʤʝʨʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠ 
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ʪʝʭʥʦʛʝʥʥʳʝ ʧʦʩʪʦʷʥʥʳʝ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʦʙʨʘʟʫʝʤʳʝ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ. ɺ 

ʤʝʪʨʦʧʦʣʠʪʝʥʘʭ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ. ɺ ʜʝʡʩʪʚʫʶʱʠʭ 

ʤʝʪʦʜʠʢʘʭ ʦʮʝʥʢʠ ʛʠʧʦʛʝʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʦʪʩʫʪʩʪʚʫʶʪ ʫʢʘʟʘʥʠʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʣʝʡ. ʇʨʠ ʨʘʙʦʪʘʶʱʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʙʫʜʝʪ ʠʟʤʝʨʝʥ ʨʝʟʫʣʴʪʘʪ ʩʫʧʝʨʧʦʟʠʮʠʠ 

ʥʘʧʨʷʞʸʥʥʦʩʪʝʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʣʝʡ. ʂʘʢ ʦʪʥʦʩʠʪʴʩʷ ʢ ʨʝʟʫʣʴʪʘʪʫ 

ʠʟʤʝʨʝʥʠʡ? ʅʝ ʩʣʝʜʫʝʪ ʣʠ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʚ ʥʦʨʤʘʪʠʚʥʫʶ ʙʘʟʫ ʚʥʝʩʪʠ ʫʪʦʯʥʝʥʠʷ?  

ʂʦʥʪʨʦʣʴ ʛʠʧʦʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠ ʵʢʩʧʝʨʪʠʟʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʥ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʦʬʠʮʠʘʣʴʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʆʜʥʘʢʦ ʨʘʙʦʪʫ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʜʦʣʞʘʪʴ. 
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ʈʆɹʆʊʀɿʀʈʆɺɸʅʅʓʁ ʂʆʄʇʃɽʂʉ ʅɸ ɹɸɿɽ ʇʈʆʄʓʐʃɽʅʅʓʍ 

ʈʆɹʆʊʆɺ - ʄɸʅʀʇʋʃʗʊʆʈʆɺ ʉ ɻʀɼʈʆɸɹʈɸɿʀɺʅʆʁ ʈɽɿʂʆʁ ɼʃʗ 

ʉʆʆʈʋɾɽʅʀʗ ʊʆʅʅɽʃɽʁ ʄɽʊʈʆ ʇʈʀ ɹɽʈɽɾʃʀɺʆʄ ʀʉʇʆʃʔɿʆɺɸʅʀʀ 

ʇʆʈʆɼʅʆɻʆ ʄɸʉʉʀɺɸ 

ʍʦʭʣʦʚ ɼ.ɺ. 

ɻɹʋ çʇʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʮʝʧʮʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʥʘ ʦʩʥʦʚʝ ʨʦʙʦʪʦʚ-ʤʘʥʠʧʫʣʷʪʦʨʦʚ ʩ ʛʠʜʨʦʘʙʨʘʟʠʚʥʳʤ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. 

ʊʝʭʥʦʣʦʛʠʷ ʠʩʢʣʶʯʘʝʪ ʙʫʨʦʚʟʨʳʚʥʳʝ ʨʘʙʦʪʳ, ʩʥʠʞʘʷ ʚʠʙʨʘʮʠʶ, ʟʘʧʳʣʸʥʥʦʩʪʴ ʠ ʰʫʤ, 

ʯʪʦ ʧʦʚʳʰʘʝʪ ʪʝʭʥʦʩʬʝʨʥʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʆʥʘ ʟʘʤʝʥʷʝʪ 

ʪʨʘʜʠʮʠʦʥʥʳʡ ʱʠʪʦʚʦʡ ʩʧʦʩʦʙ ʩʦʦʨʫʞʝʥʠʷ ʪʦʥʥʝʣʝʡ ʥʘ ʛʨʫʧʧʫ ʢʦʦʧʝʨʠʨʫʶʱʠʭʩʷ 
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ʨʦʙʦʪʦʚ, ʢʦʪʦʨʳʝ ʪʦʯʥʦ ʚʳʨʝʟʘʶʪ ʧʦʨʦʜʫ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʨʪʠʨʫʷ ʠ ʧʦʜʛʦʪʘʚʣʠʚʘʷ ʝʸ 

ʜʣʷ ʚʪʦʨʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʪʜʝʣʢʝ ʩʪʘʥʮʠʡ ʤʝʪʨʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊɽʍʅʆʉʌɽʈʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʈʆɹʆʊʀɿʀʈʆɺɸʅʅʓʁ 

ʂʆʄʇʃɽʂʉ, ʊʆʅʅɽʃɽʉʊʈʆɽʅʀɽ, ɻʀɼʈʆɸɹʈɸɿʀɺʅɸʗ ʈɽɿʂɸ, ɹɽʈɽɾʃʀɺʆɽ 

ʇʈʆʀɿɺʆɼʉʊɺʆ, ɺʊʆʈʀʏʅʆɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʆʈʆɼ, ɼʆʅɽʎʂʀʁ 

ʄɽʊʈʆʇʆʃʀʊɽʅ. 

The paper presents the concept of a robotic tunneling complex based on robotic arms 

with hydro-abrasive cutting tools. The technology eliminates drilling and blasting operations, 

reducing vibration, dust, and noise, which improves technological and environmental safety. It 

replaces the traditional shield method of tunnel construction with a group of cooperating robots 

that precisely cut the rock, simultaneously sorting and preparing it for reuse in the decoration 

of metro stations. 

Keywords: TECHNOSPHERIC SAFETY, ROBOTIZED COMPLEX, TUNNELING, 

HYDROABRASIVE CUTTING, LEAN PRODUCTION, ROCK MASS RECYCLING, 

DONETSK METRO. 

ʉʦʚʨʝʤʝʥʥʦʝ ʪʦʥʥʝʣʝʩʪʨʦʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʟʘʩʪʨʦʡʢʠ, ʧʨʝʜʲʷʚʣʷʝʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʭʥʦʩʬʝʨʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʭʦʜʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʱʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ [1] ʠʣʠ 

ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʩʦʧʨʷʞʝʥʳ ʩ ʨʠʩʢʘʤʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ ʚ ʚʠʜʝ ʧʫʩʪʦʡ 

ʧʦʨʦʜʳ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ. ɼʣʷ ʪʘʢʠʭ ʫʩʣʦʚʠʡ, ʢʘʢ ʚ ɼʦʥʝʮʢʝ, ʛʜʝ 

ʪʨʘʩʩʳ ʪʦʥʥʝʣʝʡ ʤʝʪʨʦ ʟʘʣʝʛʘʶʪ ʚ ʪʦʣʱʝ ʢʨʝʧʢʠʭ ʛʦʨʥʳʭ ʧʦʨʦʜ (ʘʨʛʠʣʣʠʪʦʚ, 

ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ), ʵʪʠ ʧʨʦʙʣʝʤʳ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʡ ʥʝ ʪʦʣʴʢʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʪʝʭʥʦʩʬʝʨʫ, ʥʦ ʠ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʧʨʦʮʝʩʩ ʚʳʝʤʢʠ ʧʦʨʦʜʳ ʚ 

ʧʨʦʮʝʩʩ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʟʘʤʢʥʫʪʳʤ ʨʝʩʫʨʩʥʳʤ ʮʠʢʣʦʤ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʭʦʜʢʠ ʪʦʥʥʝʣʝʡ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʚ ʩʣʦʞʥʳʭ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʫʪʸʤ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʦʙʦʪʳ-ʤʘʥʠʧʫʣʷʪʦʨʳ. ʇʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤʘ 

ʥʝʨʝʘʣʠʟʘʮʠʠ ʢʨʫʧʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ - çʫʢʨʘʠʥʩʢʦʛʦ ʥʘʩʣʝʜʠʷè, 

ʥʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ ʢʦʪʦʨʦʡ ʩʣʫʞʠʪ ɼʦʥʝʮʢʠʡ ʤʝʪʨʦʧʦʣʠʪʝʥ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʘʞʥʦʩʪʴ 

ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʦ ʠ ʥʘʣʠʯʠʷ ʫʩʪʦʡʯʠʚʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʨʠʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʥʦʚʦʛʦ ʤʝʪʦʜʘ ʩʦʦʨʫʞʝʥʠʷ ʪʦʥʥʝʣʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʢʘʟʝ ʦʪ 

ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʪʦʥʥʝʣʝʧʨʦʭʦʜʯʝʩʢʦʛʦ ʱʠʪʘ ʚ ʧʦʣʴʟʫ ʤʦʙʠʣʴʥʦʛʦ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʡ ʨʘʟʚʸʨʪʳʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʘʙʦʝ 

ʚʳʨʘʙʦʪʢʠ. ʂʦʤʧʣʝʢʩ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʧʣʘʪʬʦʨʤʝ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ 

ʨʝʟʢʠ [2] ʠ ʚʢʣʶʯʘʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ-ʤʘʥʠʧʫʣʷʪʦʨʦʚ (ʈʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1 - ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ ʪʦʥʥʝʣʝʡ ʤʝʪʨʦ 

 

ɼʚʘ çʨʝʞʫʱʠʭè ʨʦʙʦʪʘ-ʤʘʥʠʧʫʣʷʪʦʨʘ, ʦʩʥʘʱʸʥʥʳʝ ʛʠʜʨʦʘʙʨʘʟʠʚʥʳʤʠ ʨʝʟʘʢʘʤʠ 

(ɻɸʈ) ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʜʦ 6000 ʙʘʨ), ʚʳʧʦʣʥʷʶʪ ʚʳʨʝʟʢʫ ʧʦʨʦʜʳ ʩʦʛʣʘʩʥʦ 

ʟʘʜʘʥʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʠ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʣʦʞʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʪʨʘʝʢʪʦʨʠʠ 

ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ. 

ʈʘʙʦʪʫ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʤʘʪʝʨʠʘʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʜʝʣʴʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʨʦʙʦʪ-

ʤʘʥʠʧʫʣʷʪʦʨ [3]. ʆʥ ʦʙʦʨʫʜʦʚʘʥ ʛʨʝʡʬʝʨʥʳʤ ʟʘʭʚʘʪʦʤ, ʩʠʩʪʝʤʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʟʨʝʥʠʷ ʠ ʜʘʪʯʠʢʘʤʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ɽʛʦ ʟʘʜʘʯʘʤʠ ʷʚʣʷʶʪʩʷ ʠʟʚʣʝʯʝʥʠʝ ʚʳʨʝʟʘʥʥʳʭ 

ʙʣʦʢʦʚ ʠʟ ʤʘʩʩʠʚʘ, ʠʭ ʧʝʨʚʠʯʥʘʷ ʩʦʨʪʠʨʦʚʢʘ ʧʦ ʛʝʦʤʝʪʨʠʠ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʫʶʱʘʷ 

ʫʢʣʘʜʢʘ ʠ ʧʘʣʣʝʪʠʨʦʚʘʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʪʝʣʝʞʢʫ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʨʝʟʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ 

ʩʯʸʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʭʦʣʦʜʥʦʛʦè ʨʘʟʨʫʰʝʥʠʷ ʧʦʨʦʜʳ ʙʝʟ ʪʝʨʤʠʯʝʩʢʦʛʦ ʠ ʫʜʘʨʥʦ-

ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʕʪʦ ʠʩʢʣʶʯʘʝʪ ʨʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʧʦʨʦʜʥʦʛʦ 

ʤʘʩʩʠʚʘ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʩʚʦʜʠʪ ʢ ʤʠʥʠʤʫʤʫ ʩʝʡʩʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʱʠʥ. ʇʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʧʳʣʠ ʩʚʷʟʳʚʘʝʪʩʷ ʚʦʜʷʥʦʡ ʩʪʨʫʸʡ, ʯʪʦ 

ʢʘʨʜʠʥʘʣʴʥʦ ʫʣʫʯʰʘʝʪ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʚ ʟʘʙʦʝ ʚʳʨʘʙʦʪʢʠ. 

ʈʦʙʦʪʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʨʘʙʦʪʳ ʚ ʟʦʥʘʭ, ʦʧʘʩʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʆʧʝʨʘʪʦʨʳ 

ʫʧʨʘʚʣʷʶʪ ʢʦʤʧʣʝʢʩʦʤ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʟ ʟʘʱʠʱʸʥʥʦʛʦ ʧʫʣʴʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʤʥʦʛʠʭ ʨʠʩʢʦʚ ʜʣʷ ʧʝʨʩʦʥʘʣʘ, ʪʘʢ ʢʘʢ ʨʦʙʦʪʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʢʨʘʡʥʝ ʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ 

ʙʝʟ ʧʨʠʩʫʪʩʪʚʠʷ ʯʝʣʦʚʝʢʘ [4]. ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ-ʤʘʥʠʧʫʣʷʪʦʨʦʚ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʝʨʝʙʦʨ ʧʦʨʦʜʳ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʣʘʜʢʦʛʦ ʢʦʥʪʫʨʘ 

ʚʳʨʘʙʦʪʢʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʨʝʧʣʝʥʠʠ ʥʘ ʵʪʘʧʝ ʧʨʦʭʦʜʢʠ, 

ʥʦ ʥʝ ʠʩʢʣʶʯʘʝʪ ʧʦʩʣʝʜʫʶʱʝʛʦ ʢʨʝʧʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ ʠʣʠ ʯʫʛʫʥʥʳʤʠ ʪʶʙʠʥʛʘʤʠ 

ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʦʥʥʝʣʷ. 

ɺʥʝʜʨʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [5] ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʧʦʨʦʜʥʦʛʦ 

ʤʘʩʩʠʚʘ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʦʪʣʠʯʠʝʤ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ. ɺʤʝʩʪʦ ʜʨʦʙʣʝʥʠʷ ʠ 

ʚʳʚʦʟʘ ʥʘ ʦʪʚʘʣ, ʧʦʨʦʜʘ ʘʢʢʫʨʘʪʥʦ ʚʳʨʝʟʘʝʪʩʷ ʥʘ ʙʣʦʢʠ ʟʘʜʘʥʥʦʡ ʬʦʨʤʳ ʩ ʫʯʝʪʦʤ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʠ ʜʠʟʘʡʥʝʨʩʢʦʛʦ ʟʘʤʳʩʣʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʪʜʝʣʢʠ ʧʦʤʝʱʝʥʠʡ: 

- ʘʨʛʠʣʣʠʪʳ ʠ ʘʣʝʚʨʦʣʠʪʳ ʨʝʞʫʪʩʷ ʥʘ ʧʣʠʪʢʫ ʠ ʢʣʠʥʢʝʨʥʳʡ ʢʠʨʧʠʯ ʜʣʷ 

ʚʥʫʪʨʝʥʥʝʡ ʦʪʜʝʣʢʠ ʩʪʘʥʮʠʡ ʠ ʚʝʩʪʠʙʶʣʝʡ ɼʦʥʝʮʢʦʛʦ ʤʝʪʨʦʧʦʣʠʪʝʥʘ; 

- ʙʦʣʝʝ ʧʨʦʯʥʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʠʟʚʝʩʪʥʷʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʚʠʜʝ ʙʣʦʢʦʚ ʜʣʷ 

ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʢʣʘʜʢʠ, ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʦʬʦʨʤʣʝʥʠʠ; 

- ʤʝʣʢʦʬʨʘʢʮʠʦʥʥʘʷ ʧʦʨʦʜʘ (ʦʪʭʦʜʳ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʨʝʟʢʠ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʶʙʠʥʛʦʚ, ʙʝʪʦʥʘ ʠ ʜʨʫʛʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɼʣʷ ʫʩʣʦʚʠʡ ʧʨʦʭʦʜʢʠ ʪʦʥʥʝʣʷ, ʢ ʧʨʠʤʝʨʫ ʜʠʘʤʝʪʨʦʤ 6 ʤʝʪʨʦʚ ʚ ʘʨʛʠʣʣʠʪʘʭ ʧʨʠ 

ʩʫʤʤʘʨʥʦʤ ʚʳʭʦʜʝ ʦʙʣʠʮʦʚʦʯʥʦʡ ʧʣʠʪʢʠ 23 ʤį ʥʘ 1 ʧʦʛʦʥʥʳʡ ʤʝʪʨ ʪʦʥʥʝʣʷ, ʵʢʦʥʦʤʠʷ 
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ʥʘ ʟʘʢʫʧʢʝ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʡ ʩʪʘʥʮʠʠ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʜʝʩʷʪʢʠ 

ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʢʦʥʮʝʧʮʠʷ ʧʝʨʩʧʝʢʪʠʚʥʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɼʦʥʝʮʢʦʛʦ 

ʤʝʪʨʦʧʦʣʠʪʝʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʠʤʙʠʦʟ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʝʜʣʘʛʘʷ 

ʩʠʩʪʝʤʥʦʝ ʨʝʰʝʥʠʝ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ɼʣʷ ɼʦʥʝʮʢʦʛʦ ʤʝʪʨʦʧʦʣʠʪʝʥʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʦ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʩ ʫʯʝʪʦʤ ʩʣʦʞʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʜʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʦʩʦʙʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʘ ʠʤʝʥʥʦ:  

- ʤʠʥʠʤʠʟʘʮʠʷ ʨʠʩʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʪʩʫʪʩʪʚʠʝ ʚʠʙʨʘʮʠʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʩ ʚʦʟʤʦʞʥʳʤʠ ʩʢʨʳʪʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ;  

- ʣʦʢʘʣʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʸʪ ʩʦʟʜʘʥʠʷ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ çʚʳʨʘʙʦʪʢʘ ï 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ï ʦʪʜʝʣʢʘè, ʯʪʦ ʩʥʠʞʘʝʪ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʠʟʜʝʨʞʢʠ ʠ ʩʦʟʜʘʸʪ 

ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʚ ʩʤʝʞʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʪʘʢʠʭ ʢʘʢ ʦʙʨʘʙʦʪʢʘ ʢʘʤʥʷ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʥʠʢʘʣʴʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʣʠʢʘ, ʚʝʜʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

çʨʦʜʥʦʛʦè ʢʘʤʥʷ ʜʣʷ ʦʪʜʝʣʢʠ ʧʨʠʜʘʩʪ ʩʪʘʥʮʠʷʤ ɼʦʥʝʮʢʦʛʦ ʤʝʪʨʦ ʫʥʠʢʘʣʴʥʫʶ ʵʩʪʝʪʠʢʫ 

ʠ ʠʩʪʦʨʠʯʝʩʢʫʶ ʩʚʷʟʴ ʩ ʨʝʛʠʦʥʦʤ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʮʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʘʷ 

ʧʝʨʝʚʦʜʠʪ ʩʦʦʨʫʞʝʥʠʝ ʪʦʥʥʝʣʝʡ ʤʝʪʨʦ ʠʟ ʨʘʟʨʷʜʘ ʟʘʪʨʘʪʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʧʦʨʦʜʳ ʚ 

ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʜʦʙʘʚʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ. ʊʝʭʥʦʣʦʛʠʷ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʨʝʟʢʠ, 

ʫʧʨʘʚʣʷʝʤʘʷ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʨʦʙʦʪʘʤʠ-ʤʘʥʠʧʫʣʷʪʦʨʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʡ ʫʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ ʥʘʜ ʧʨʦʮʝʩʩʦʤ ʨʘʟʨʫʰʝʥʠʷ ʧʦʨʦʜʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʩʬʝʨʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʥʝʜʨʝʥʠʝ 

ʜʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʤʢʘʭ ʪʘʢʦʛʦ ʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʝʢʪʘ, ʢʘʢ ɼʦʥʝʮʢʠʡ 

ʤʝʪʨʦʧʦʣʠʪʝʥ, ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʙʝʟʦʧʘʩʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʩʪʨʦʠʪʴ ʧʦʜʟʝʤʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʥʦ ʠ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ ʚʳʩʦʢʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ. 
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ʄʆɼɽʈʅʀɿɸʎʀʗ ʃɽʉʆʇʆʉɸɼʆʏʅʓʍ ʄɸʐʀʅ ʉʃʅ-1 ʀ ʉʃʏ-1 ʂɸʂ 

ʌɸʂʊʆʈ ʇʆɺʓʐɽʅʀʗ ʊɽʍʅʆʉʌɽʈʅʆʁ ʀ ʕʂʆʃʆɻʀʏɽʉʂʆʁ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ʃɽʉʆɺʆʉʉʊɸʅʆɺʀʊɽʃʔʅʓʍ ʈɸɹʆʊ 

ɺ.ɽ. ɻʦʥʯʘʨʦʚ 

ɻɹʋ çʇʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʯʝʨʝʟ ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʘʨʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʝʩʦʧʦʩʘʜʦʯʥʳʭ ʤʘʰʠʥ 

ʉʃʅ-1 ʠ ʉʃʏ-1. ʇʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʥʠʞʘʶʱʠʭ 

ʢʘʯʝʩʪʚʦ ʧʦʩʘʜʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ. 

ʆʙʦʩʥʦʚʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʚʢʣʶʯʘʷ ʚʥʝʜʨʝʥʠʝ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʩʦʰʥʠʢʘ ʠ 

ʫʧʣʦʪʥʷʶʱʝʛʦ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʚʳʰʝʥʠʝ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʩʝʷʥʮʝʚ ʜʦ 95% ʠ 

ʩʥʠʞʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʯʚʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃɽʉʆɺʆʉʉʊɸʅʆɺʃɽʅʀɽ, ʃɽʉʆʇʆʉɸɼʆʏʅɸʗ ʄɸʐʀʅɸ, 

ʄʆɼɽʈʅʀɿɸʎʀʗ, ʉʃʅ-1, ʊɽʍʅʆʉʌɽʈʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʕʂʆʃʆɻʀʏɽʉʂɸʗ 

ɹɽɿʆʇɸʉʅʆʉʊʔ, ʇʆʉɸɼʂɸ ʉɽʗʅʎɽɺ, ʀʄʇʆʈʊʆɿɸʄɽʑɽʅʀɽ. 

 

The article deals with the problem of increasing the efficiency of reforestation through 

the modernization of the existing fleet of SLN-1 and SLCH-1 forest planting machines. An 

analysis of their design flaws that reduce planting quality and environmental safety of forestry 

operations is presented. The directions of modernization are substantiated, including the 

introduction of an asymmetrical coulter and a compaction roller with a flexible rim, which 

ensure an increase in seedling survival rate up to 95% and a reduction of anthropogenic load 

on the soi.  

Keywords: REFORESTATION, FOREST PLANTING MACHINE, MODERNIZATION, 

SLN-1, TECHNOSPHERE SAFETY, ENVIRONMENTAL SAFETY, SEEDLING PLANTING, 

IMPORT SUBSTITUTION. 

 
ʃʝʩʘ ʈʦʩʩʠʠ ʠ ɼʦʥʙʘʩʩʘ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʚʳʧʦʣʥʷʶʱʠʤ ʢʣʠʤʘʪʦʨʝʛʫʣʠʨʫʶʱʠʝ, ʚʦʜʦʦʭʨʘʥʥʳʝ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳ, 

ʚʢʣʶʯʘʷ ʧʦʩʣʝʜʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʦʙʦʩʪʨʠʣʠ ʧʨʦʙʣʝʤʫ ʜʝʛʨʘʜʘʮʠʠ 

ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʕʬʬʝʢʪʠʚʥʦʝ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ, ʥʦ ʠ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʘʷ ʩ ʪʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʅʝʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʘʨʝʚʰʝʡ ʪʝʭʥʠʢʠ ʚʝʜʝʪ ʢ ʥʠʟʢʦʡ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʩʘʞʝʥʮʝʚ, ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʧʝʨʝʨʘʩʭʦʜʫ ʨʝʩʫʨʩʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʜʦʣʛʦʩʨʦʯʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʨʠʩʢʘʤ [1, 2]. ɺ ʫʩʣʦʚʠʷʭ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʪʘʥʦʚʠʪʩʷ ʥʝ 

ʟʘʢʫʧʢʘ ʥʦʚʦʡ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʪʝʭʥʠʢʠ, ʘ ʛʣʫʙʦʢʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʠʤʝʶʱʝʛʦʩʷ ʧʘʨʢʘ ʤʘʰʠʥ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʥʮʠʧʘʤ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʣʝʩʥʳʭ ʫʛʦʜʠʡ ð ʵʪʦ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʦʩʩʦʟʜʘʥʠʶ 

ʣʝʩʦʚ ʥʘ ʟʝʤʣʷʭ, ʫʪʨʘʪʠʚʰʠʭ ʣʝʩʥʦʡ ʧʦʢʨʦʚ. ʇʨʦʚʝʜʝʥʠʝ ʜʘʥʥʳʭ ʨʘʙʦʪ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩʦ 

https://doi.org/10.30686/1609-9192-2025-5-124-130
https://doi.org/10.30686/1609-9192-2025-5-124-130
https://ru.wikipedia.org/wiki/Бережливое_производство
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ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʚʳʟʚʘʥʥʳʤʠ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ 

(ʢʣʠʤʘʪ, ʧʦʯʚʳ, ʨʝʣʴʝʬ) ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʙʠʦʪʦʧʦʚ. ʕʪʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʠ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ, ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʦʩʘʜʦʯʥʳʭ ʤʘʰʠʥ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʨʘʩʰʠʨʝʥʠʷ ʘʨʩʝʥʘʣʘ ʨʝʰʝʥʠʡ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʥʳʭ ʫʛʦʜʠʡ, ʥʘ ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʦʛʨʦʤʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʪʠʧʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. 

ʆʩʥʦʚʫ ʧʘʨʢʘ ʣʝʩʦʧʦʩʘʜʦʯʥʦʡ ʪʝʭʥʠʢʠ ʚʦ ʤʥʦʛʠʭ ʭʦʟʷʡʩʪʚʘʭ ʜʦ ʩʠʭ ʧʦʨ 

ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʚʝʨʝʥʥʳʝ, ʥʦ ʤʦʨʘʣʴʥʦ ʠ ʪʝʭʥʠʯʝʩʢʠ ʫʩʪʘʨʝʚʰʠʝ ʤʘʰʠʥʳ ʉʃʅ-1 ʠ ʉʃʏ-

1. ʀʭ ʘʥʘʣʠʟ, ʧʨʦʚʝʜʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʦʧʳʪʘ ʠ ʧʘʪʝʥʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʚ ʪ.ʯ. ʧʘʪʝʥʪʳ ˉ 55533, ˉ 2280350), ʚʳʷʚʠʣ ʢʣʶʯʝʚʳʝ ʥʝʜʦʩʪʘʪʢʠ, 

ʩʥʠʞʘʶʱʠʝ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪ ʠ ʧʦʚʳʰʘʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ. 

- ʅʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦʩʘʜʢʠ: ʂʣʘʩʩʠʯʝʩʢʠʡ ʩʦʰʥʠʢ ʚʳʟʳʚʘʝʪ ʦʩʳʧʘʥʠʝ ʩʪʝʥʦʢ 

ʙʦʨʦʟʜʳ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʢʦʥʪʘʢʪ ʢʦʨʥʝʡ ʩ ʚʣʘʞʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʧʦʯʚʳ. ʅʝʨʘʚʥʦʤʝʨʥʘʷ 

ʟʘʜʝʣʢʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʛʣʫʙʠʥʳ ʧʨʠʚʦʜʷʪ ʢ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʧʨʠʞʠʚʘʝʤʦʩʪʠ. 

- ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʫʧʣʦʪʥʝʥʠʝ: ɾʝʩʪʢʠʝ ʧʨʠʢʘʪʳʚʘʶʱʠʝ ʢʘʪʢʠ ʙʘʟʦʚʳʭ 

ʤʦʜʝʣʝʡ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʚʥʦʤʝʨʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ ʚʦʢʨʫʛ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, 

ʦʩʦʙʝʥʥʦ ʥʘ ʥʝʦʜʥʦʨʦʜʥʳʭ ʛʨʫʥʪʘʭ (ʪʦʨʬʷʥʠʢʠ, ʩʫʛʣʠʥʢʠ). ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʚʦʟʜʫʰʥʳʭ ʧʦʣʦʩʪʝʡ (çʢʨʦʪʦʚʠʥè) ʠ ʚʳʜʝʨʛʠʚʘʥʠʶ ʩʝʷʥʮʝʚ. 

- ɺʳʩʦʢʘʷ ʨʝʩʫʨʩʦʝʤʢʦʩʪʴ: ɿʥʘʯʠʪʝʣʴʥʦʝ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʯʘʩʪʳʭ ʦʩʪʘʥʦʚʦʢ ʜʣʷ ʨʫʯʥʦʡ ʧʦʧʨʘʚʢʠ ʩʝʷʥʮʝʚ ʩʥʠʞʘʶʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʪʦʧʣʠʚʥʳʝ ʨʘʩʭʦʜʳ, ʥʘʥʦʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ. 

- ʅʝʘʜʘʧʪʠʚʥʦʩʪʴ: ʄʘʰʠʥʳ ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤ 

ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʟʘʢʨʳʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ (ɿʂʉ) ʠ ʥʘ ʩʣʦʞʥʳʭ ʨʝʣʴʝʬʘʭ. 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ, ʢʦʣʣʝʢʪʠʚʦʤ ɻɹʋ ʇʂʊʀ ɼʅʈ ʦʙʦʩʥʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʘʰʠʥ ʉʃʅ-1/ʉʃʏ-1 (ʨʠʩʫʥʦʢ 1), ʥʘʮʝʣʝʥʥʘʷ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʢʘʧʠʪʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ.  

 

 
ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʣʝʩʦʧʦʩʘʜʦʯʥʦʡ ʤʘʰʠʥʳ 

 

ʈʘʙʦʪʳ ʚʝʜʫʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʟʘʤʝʥʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʰʥʠʢʘ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ ʩ ʷʨʫʩʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʦʢʥʘʤʠ ʚ ʙʦʢʦʚʳʭ ʩʪʝʥʢʘʭ [3]. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

- ʧʦʩʪʝʧʝʥʥʫʶ ʟʘʜʝʣʢʫ ʢʦʨʥʝʡ ʚʣʘʞʥʦʡ ʧʦʯʚʦʡ ʠʟ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ. 
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- ʠʩʢʣʶʯʝʥʠʝ ʦʩʳʧʘʥʠʷ ʩʫʭʦʛʦ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʥʘ ʜʥʦ ʙʦʨʦʟʜʳ. 

- ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʣʫʙʠʥʳ ʭʦʜʘ ʠ ʩʥʠʞʝʥʠʝ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

- ʘʜʘʧʪʠʚʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʥʘ ʩʫʛʣʠʥʢʘʭ ʠ ʙʝʟ 

ʠʟʣʠʰʥʝʛʦ ʫʧʣʦʪʥʝʥʠʷ ʥʘ ʣʝʛʢʠʭ ʛʨʫʥʪʘʭ. 

ʆʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʨʥʠʟʘʮʠʠ (ʨʠʩʫʥʦʢ 2): 

- ʧʦʚʳʰʝʥʠʝ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʩʝʷʥʮʝʚ: ʩ 65-75% ʜʦ 90-95% ʟʘ ʩʯʝʪ ʦʧʪʠʤʘʣʴʥʦʡ 

ʟʘʜʝʣʢʠ ʠ ʫʧʣʦʪʥʝʥʠʷ. 

- ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ: ʥʘ 30-40% ʚʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʧʨʦʩʪʦʝʚ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʠ. 

- ʩʥʠʞʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ: ʤʠʥʠʤʠʟʘʮʠʷ ʵʨʦʟʠʠ ʧʦʯʚʳ ʚ ʟʦʥʝ 

ʧʦʩʘʜʢʠ, ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʘ ɻʉʄ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ. 

- ʧʨʦʜʣʝʥʠʝ ʨʝʩʫʨʩʘ ʪʝʭʥʠʢʠ: ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʝ ʫʟʣʳ ʧʦʟʚʦʣʷʶʪ 

ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʤʘʰʠʥʳ ʝʱʝ 10-15 ʣʝʪ. 

 

 
ʈʠʩʫʥʦʢ 2 ð ʆʙʱʠʡ ʚʠʜ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʣʝʩʦʧʦʩʘʜʦʯʥʦʡ ʤʘʰʠʥʳ 

 

ʇʨʦʚʦʜʠʤʘʷ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʣʝʩʦʧʦʩʘʜʦʯʥʳʭ 

ʤʘʰʠʥ ʉʃʅ-1 ʠ ʉʃʏ-1 ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʤ ʚʢʣʘʜʦʤ ʚ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʪʝʭʥʦʩʬʝʨʥʦʡ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʨʝʜʣʘʛʘʝʤʳʝ 

ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʥʦʩʷʪ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʡ ʠ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʠʡ ʭʘʨʘʢʪʝʨ, 

ʧʦʟʚʦʣʷʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʝʟ ʤʘʩʰʪʘʙʥʳʭ 

ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ ʚ ʥʦʚʫʶ ʪʝʭʥʠʢʫ. 
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ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ɺʓɹʆʈɸ ɺʆɿʆɹʅʆɺʃʗɽʄʓʍ 

ʀʉʊʆʏʅʀʂʆɺ ʕʅɽʈɻʀʀ ɼʃʗ ʆɹɽʉʇɽʏɽʅʀʗ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀʗ ʊɽʈʈʀʊʆʈʀʀ 

 

ʄ.ɸ. ʇʦʣʶʭʦʚʠʯ, ʖ.ɺ. ʃʦʛʚʠʥʦʚʘ 

ʌɻɸʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦè 

 

ɺ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʦʩʥʦʚʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʚʳʙʦʨʫ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʈʝʰʝʥʠʝ ʫʯʠʪʳʚʘʝʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦʨʠʠ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʦʪʨʝʙʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʥʘʩʝʣʝʥʠʷ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʇʊʀʄʀɿɸʎʀʗ, ɺɽʊʈʆɻɽʅɽʈɸʊʆʈ, ʉʆʃʅɽʏʅɸʗ 

ʇɸʅɽʃʔ, ʌʋʅʂʎʀʗ ʇʆʃɽɿʅʆʉʊʀ 

 

The scientific paper presents a mathematical model that makes it possible to form an 

informed decision on the choice of renewable energy sources to meet territorial needs. The 

decision takes into account the characteristics of the territory, climatic conditions, the demand 

of industrial production and the population for electricity. 

Keywords: OPTIMIZATION, WIND TURBINE, SOLAR PANEL, UTILITY FUNCTION 

 

ʇʨʦʤʳʰʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʈʦʩʩʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨʛʦʸʤʢʦʩʪʠ ʚ 

ʩʚʷʟʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʝ ʩʳʨʴʝʚʳʭ ʦʪʨʘʩʣʝʡ, ʩʫʨʦʚʳʤʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ [1]. ʇʦʵʪʦʤʫ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʩʪʦʡʯʠʚʳʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝʤ [2]. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ 

ʦʙʫʩʣʦʚʣʝʥʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʟʥʦʰʝʥʥʦʩʪʴʶ ʵʣʝʤʝʥʪʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʳʤ ʧʝʨʝʙʦʷʤ ʧʨʦʮʝʩʩʘ 

ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ [3-4], ʪʦ ʝʩʪʴ ʩʪʦʠʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʊʝʥʜʝʥʮʠʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʠʩʪʦʱʝʥʠʝ 

ʟʘʧʘʩʦʚ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʠʢʪʫʶʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʬʝʨʝ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ɺʀʕ), ʪʘʢʠʭ ʢʘʢ ʩʦʣʥʝʯʥʳʡ 
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ʩʚʝʪ, ʧʦʪʦʢʠ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ, ʛʝʦʪʝʨʤʘʣʴʥʦʝ ʪʝʧʣʦ [5]. 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ (ɺɻ) 

ʠ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ (ʉʇ) ʚ ʩʚʷʟʠ ʩ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʩʪʦʪʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʦ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʝʰʝʥʠʷ ʧʦ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʫ  ʁʟʘʜʘʯʫ ʩ ʧʝʨʝʙʦʨʦʤ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʡ, ʥʘʙʦʨʦʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ 

ʬʫʥʢʮʠʡ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʥʝʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʮʝʥʠʚʘʪʴʩʷ 

ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʜʫʨ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʯʪʦ ʚʥʦʩʠʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ. 

ʈʝʰʝʥʠʷ ʧʦ ʚʳʙʦʨʫ ʠ ʨʘʟʤʝʱʝʥʠʶ ɺʀʕ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʪʘʢʠʝ ʢʨʠʪʝʨʠʠ, ʢʘʢ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦʨʠʠ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʦʪʨʝʙʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʥʘʩʝʣʝʥʠʷ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʣʘʙʫʶ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʜʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʥʝʘʜʝʢʚʘʪʥʦʛʦ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʨʝʰʝʥʠʷ [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʚʳʙʦʨʘ ɺʀʕ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʰʝʥʠʷ ʧʦ ʚʳʙʦʨʫ ɺʀʕ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʤʦʱʥʦʩʪʴ, ʛʝʥʝʨʠʨʫʝʤʫʶ ɺʀʕ (ʉʇ ʠ ɺɻ). 

ʄʦʱʥʦʩʪʴ, ʛʝʥʝʨʠʨʫʝʤʘʷ ʉʇ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ [7]: 

 

ʉʇ ʉʇ ʉʇE ( x, y,t ) G( x, y,t ) A h= Ö Ö, (1) 

 

ʛʜʝ G ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʟʘʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʪʝʨʨʠʪʦʨʠʠ, 

ɺʪ/ʤ2; Aʉʇ ï ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʉʇ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʪʝʨʨʠʪʦʨʠʠ, ʤ2; ɖʉʇ ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʉʇ; x ʠ y ï ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 

ʪʝʨʨʠʪʦʨʠʠ; t ï ʚʨʝʤʷ. 

ʄʦʱʥʦʩʪʴ, ʛʝʥʝʨʠʨʫʝʤʘʷ ɺɻ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ [8]: 

 
30 5ɺɻ ɺɻ ɺɻE ( x,y,t ) , v( x,y,t ) A kr h= Ö Ö Ö Ö Ö, (2) 

 

ʛʜʝ ɟ ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʨʘʚʥʘʷ 1,225 ʢʛ/ʤ3; v ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʝʪʨʘ, 

ʤ/ʩ; ɖɺɻ ï ʂʇɼ ɺɻ; Aɺɻ ï ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʨʦʪʦʨʦʚ ɺɻ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ 

ʪʝʨʨʠʪʦʨʠʠ, ʤ2; k ï 0,998 (ʧʦ ʜʘʥʥʳʤ NASA GISS ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʥʘ 0,2% ʚ ʛʦʜ ʟʘ 1980ï2020 ʛʛ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʦʙʭʦʜʠʤʘ 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʫʪʸʤ ʚʚʝʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʣʷ ʫʯʸʪʘ ʜʘʥʥʦʛʦ 

ʪʨʝʥʜʘ). 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʧʨʠʚʝʜʸʥʥʦʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʮʝʣʠ ʚʩʝ ʜʘʥʥʳʝ ʨʘʟʙʠʪʳ ʥʘ ʜʚʝ ʢʣʶʯʝʚʳʝ ʛʨʫʧʧʳ: 

ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʇɻɼ), ʩʦʜʝʨʞʘʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʪʝʨʨʠʪʦʨʠʠ, 

ʚʨʝʤʝʥʠ, ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚʝʪʨʘ ʠ ʪ.ʧ.; 

ï ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʊʊɼ), ʩʦʜʝʨʞʘʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʉʇ ʠ ʨʦʪʦʨʦʚ ɺɻ, ʂʇɼ ʉʇ ʠ ɺɻ, ʠ ʪ.ʧ. 

ʄʦʜʝʣʴ ʚʳʙʦʨʘ ɺʀʕ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

 

ɺʀʕ ʉʇ ɺɻE ( x, y,z ) E ( x, y,t ) E ( x, y,t )a b= Ö + Ö , (3) 
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ʛʜʝ Ŭ, ɓ  ɴ [0,1] ï ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ (ʟʘʚʠʩʷʪ ʦʪ ʧʨʠʦʨʠʪʝʪʦʚ ʩʠʩʪʝʤʳ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ); z ï ʢʨʠʪʝʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʌʫʥʢʮʠʷ ʧʦʣʝʟʥʦʩʪʠ ʟʘʜʘʸʪʩʷ ʨʘʩʩʪʦʷʥʠʝʤ ʏʝʙʳʰʝʚʘ ʢʘʢ ʨʘʟʥʦʩʪʴ ʟʥʘʯʝʥʠʡ 

ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʱʥʦʩʪʠ, ʛʝʥʝʨʠʨʫʝʤʦʡ ɺʀʕ, ʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʠʜʝʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʪʦ ʝʩʪʴ ʪʨʝʙʫʝʪʩʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʩʪʦʷʥʠʝ ʏʝʙʳʰʝʚʘ ʜʦ ʞʝʣʘʝʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ: 

 

1 i i i i

* *

ɺʀʕ ʉʇ ʉʇ ɺɻ ɺɻ
x X i ,...,n

E min max ɽ ɽ ,ɽ ɽ
Í =

è ø= - -
ê ú

, (4) 

 

ʛʜʝ X ï ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ; n ï ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʮʠʡ Eʉʇ, Eɺɻ; Eʉʇ = 

(Eʉʇ1, Eʉʇ2, é, Eʉʇn), Eɺɻ = (Eɺɻ1, Eɺɻ2, é, Eɺɻn) ï ʚʘʨʠʘʮʠʠ ʤʦʱʥʦʩʪʝʡ, ʛʝʥʝʨʠʨʫʝʤʳʭ 

ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʧʦʜʩʠʩʪʝʤʘʤʠ ʩʠʩʪʝʤʳ ɺʀʕ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʦʙʲʝʢʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; Eʉʇ
*, Eɺɻ

* ï ʪʨʝʙʫʝʤʳʝ ʤʦʱʥʦʩʪʠ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʩʦʣʥʝʯʥʦʡ ʠ 

ʚʝʪʨʦʚʦʡ ʧʦʜʩʠʩʪʝʤʘʤʠ ʩʠʩʪʝʤʳ ɺʀʕ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʲʝʢʪʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʧʦʠʩʢʫ ʪʘʢʠʭ ʟʥʘʯʝʥʠʡ Eʉʇ, Eɺɻ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦ ʣʶʙʦʡ ʚʘʨʠʘʮʠʠ ʤʠʥʠʤʘʣʴʥʦ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʘʜʝʢʚʘʪʥʳʝ 

ʩʣʦʞʠʚʰʝʡʩʷ ʦʙʩʪʘʥʦʚʢʝ ʨʝʰʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʇɻɼ ʠ ʊʊɼ ʧʦʟʚʦʣʷʝʪ ʧʦʜʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʉʇ ʠ ɺɻ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʛʘʨʘʥʪʠʨʫʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʨʠ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʷʭ. 
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ʈɸɿʈɸɹʆʊʂɸ ʂʆʄɹʀʅʀʈʆɺɸʅʅʆɻʆ ʃɽʉʅʆɻʆ ʇʃʋɻɸ ɼʃʗ 

ʇʆɼɻʆʊʆɺʂʀ ʇʆʏɺʓ ʇʆɼ ʃɽʉʆɺʆʉʉʊɸʅʆɺʃɽʅʀɽ 

 

ʀ.ɺ. ʂʘʚʝʨʠʥ, ɸ.ɺ. ʏʝʨʚʦʥʝʥʢʦ 

ɻɹʋ çʇʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʣʝʩʥʦʛʦ ʧʣʫʛʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʧʦʜ ʧʦʩʘʜʢʫ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠ ʧʦʚʳʰʝʥʥʦʡ ʵʨʦʟʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃɽʉʆɺʆʉʉʊɸʅʆɺʃɽʅʀɽ, ʇʃʋɻ, ʇʃʆʉʂʆʈɽɿ, 

ɹɽɿʆʊɺɸʃʔʅɸʗ ʆɹʈɸɹʆʊʂɸ ʇʆʏɺʓ. 

 

The paper presents a design development of a combined forest plough intended for soil 

preparation for forest regeneration under conditions of insufficient moisture and increased risk 

of soil erosion.  

Keywords: FOREST REGENERATION, PLOUGH, MOULDBOARD TILLAGE, 

SWEEP PLOUGH. 

 

ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ð ʢʣʶʯʝʚʘʷ ʟʘʜʘʯʘ ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʨʝʘʣʠʟʫʝʤʘʷ ʚ ʈʌ ʚ ʨʘʤʢʘʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ [1]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ 

ʦʪ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ, ʦʩʦʙʝʥʥʦ ʥʘ ʥʝ ʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʟʝʤʣʷʭ, ʚʳʨʫʙʢʘʭ ʠ 

ʟʘʜʝʨʥʸʥʥʳʭ ʫʯʘʩʪʢʘʭ. ɺ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ ʢʣʠʤʘʪʘ ʠ ʥʘ ʧʦʯʚʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʚʝʪʨʦʚʦʡ ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ, ʪʨʘʜʠʮʠʦʥʥʘʷ ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʯʘʩʪʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʩʘʞʝʥʮʝʚ ʠ ʤʦʞʝʪ ʫʩʫʛʫʙʣʷʪʴ ʜʝʛʨʘʜʘʮʠʶ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ [2]. ʕʪʦ ʩʦʟʜʘʸʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʷʭ, 

ʢʦʪʦʨʳʝ ʩʦʚʤʝʱʘʣʠ ʙʳ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʩʘʜʦʯʥʳʭ ʤʠʢʨʦʧʦʥʠʞʝʥʠʡ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʧʦʯʚʦʟʘʱʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʚʣʘʛʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʵʨʦʟʠʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʣʝʩʥʦʛʦ ʧʣʫʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʦʯʚʳ ʧʦʜ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʘʛʨʝʛʘʪʘ, ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʦʡ ʝʛʦ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʥʘ ʬʦʥʝ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ. ɺ ʫʩʣʦʚʠʷʭ 

ʟʘʩʫʰʣʠʚʦʛʦ ʢʣʠʤʘʪʘ ʠ ʧʦʚʳʰʝʥʥʦʡ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʧʦʯʚ ʚʝʪʨʦʚʦʡ ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʚʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ.  

ʊʨʘʜʠʮʠʦʥʥʳʝ ʦʪʚʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʥʝ ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʩʘʞʝʥʮʝʚ ʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʨʫʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʚʝʨʭʥʝʛʦ ʩʣʦʷ 

ʧʦʯʚʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʩʦʯʝʪʘʶʱʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʩʘʜʦʯʥʳʭ ʙʦʨʦʟʜ ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʦʯʚʦʟʘʱʠʪʥʦʡ ʙʝʟʦʪʚʘʣʴʥʦʡ 
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ʦʙʨʘʙʦʪʢʠ. ɼʘʥʥʳʝ ʦʨʫʜʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʨʦʟʜ ʠ ʚʘʣʢʦʚ, ʦʜʥʘʢʦ ʥʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʨʳʭʣʝʥʠʷ ʜʥʘ ʙʦʨʦʟʜʳ. ʆʪʩʫʪʩʪʚʠʝ ʜʘʥʥʦʡ 

ʦʧʝʨʘʮʠʠ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʤ ʨʝʞʠʤʝ ʧʦʯʚʳ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ, 

ʦʩʦʙʝʥʥʦ ʚ ʟʦʥʘʭ ʨʠʩʢʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʙʝʟʦʪʚʘʣʴʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʦʩʢʦʨʝʞʫʱʠʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ. ɼʘʥʥʳʡ 

ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʨʝʟʘʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʝʟ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ, ʩʥʠʞʘʝʪ ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʚʣʘʛʠ. ʇʨʠʤʝʥʝʥʠʝ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʨʠ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʦʜʥʘʢʦ ʩʝʨʠʡʥʳʝ 

ʣʝʩʥʳʝ ʧʣʫʛʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʦʩʥʘʱʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ. 

ʂʦʥʮʝʧʮʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʣʫʛʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʤʘʩʩʦʚʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʨʫʜʠʷ (ʇʂʃ-70) ʧʫʪʸʤ ʠʥʪʝʛʨʘʮʠʠ ʚ ʥʝʛʦ ʧʨʦʚʝʨʝʥʥʦʛʦ 

ʧʦʯʚʦʟʘʱʠʪʥʦʛʦ ʵʣʝʤʝʥʪʘ (ʧʣʦʩʢʦʨʝʟʘ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ: ʟʘʢʨʳʪʴ ʚʳʷʚʣʝʥʥʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʳʚ ʜʣʷ ʫʩʣʦʚʠʡ ʈʌ, ʦʙʝʩʧʝʯʠʪʴ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʠ ʥʠʟʢʫʶ 

ʩʪʦʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ, ʩʦʭʨʘʥʠʪʴ ʚʩʝ ʬʫʥʢʮʠʠ, ʪʨʝʙʫʝʤʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʥʦʨʤʘʪʠʚʘʤʠ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʨʘʟʨʘʙʦʪʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʦʙʲʝʜʠʥʝʥʠʠ ʚ ʦʜʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʣʝʩʥʦʛʦ 

ʧʣʫʛʘ ʪʠʧʘ ʇʂʃ-70 ʠ ʧʣʫʛʘ-ʧʣʦʩʢʦʨʝʟʘ. ʊʘʢʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʟʘ ʦʜʠʥ 

ʧʨʦʭʦʜ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ ʚʳʧʦʣʥʷʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʩʘʜʦʯʥʦʡ ʙʦʨʦʟʜʳ ʠ 

ʙʝʟʦʪʚʘʣʴʥʦʝ ʨʳʭʣʝʥʠʝ ʝʸ ʜʥʘ. 

ɺ ʩʦʩʪʘʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʣʫʛʘ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ: ʨʘʤʘ, 

ʦʪʚʘʣʳ ʩ ʣʝʤʝʭʘʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʘʣʢʦʚ, ʥʦʞ-ʧʣʦʩʢʦʨʝʟ ʜʣʷ ʙʝʟʦʪʚʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʜʠʩʢʦʚʳʡ ʥʦʞ, ʦʧʦʨʥʦʝ ʢʦʣʝʩʦ ʠ ʩʠʩʪʝʤʘ ʪʷʛ ʠ ʫʢʦʩʠʥ ʜʣʷ 

ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩ ʪʨʘʢʪʦʨʦʤ. ʅʦʞ-ʧʣʦʩʢʦʨʝʟ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʟʦʥʝ ʜʥʘ ʬʦʨʤʠʨʫʝʤʦʡ 

ʙʦʨʦʟʜʳ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʨʝʟʘʥʠʝ ʢʦʨʥʝʡ ʠ ʨʳʭʣʝʥʠʝ ʧʦʯʚʳ ʥʘ ʟʘʜʘʥʥʫʶ ʛʣʫʙʠʥʫ ʙʝʟ 

ʦʙʦʨʦʪʘ ʧʣʘʩʪʘ. 

ʇʨʠʤʝʨʥʳʡ ʚʘʨʠʘʥʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʣʝʩʥʦʛʦ ʧʣʫʛʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 

1 ï ʧʣʦʩʢʦʨʝʟ; 2 ï ʦʪʚʘʣʳ ʩ ʣʝʤʝʭʘʤʠ; 3 ï ʨʘʤʘ; 4 ï ʪʷʛʘ; 5 ï ʜʠʩʢʦʚʳʡ ʥʦʞ; 6 ï ʥʘʚʝʩʢʘ 

ʥʘ ʪʨʘʢʪʦʨ 

ʈʠʩʫʥʦʢ 1 ï ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʣʝʩʥʦʛʦ ʧʣʫʛʘ 
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ʇʣʫʛ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʘʚʝʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʟʘʜʥʝʤ 

ʩʮʝʧʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʪʨʘʢʪʦʨʦʚ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 1,4é2. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ 

ʜʠʘʧʘʟʦʥʳ ʨʝʛʫʣʠʨʦʚʦʢ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʦʧʨʝʜʝʣʝʥʳ ʩ ʫʯʸʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʤʝʩʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʣʝʩʥʦʛʦ ʧʣʫʛʘ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʭʦʜʦʚ ʪʝʭʥʠʢʠ ʧʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʤʫ ʫʯʘʩʪʢʫ, ʟʘʤʝʥʠʚ ʜʚʘ ʦʪʜʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘ ʦʜʥʠʤ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʠ ʪʦʧʣʠʚʘ, 

ʫʤʝʥʴʰʝʥʠʶ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʛʨʝʛʘʪʘ. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʨʘʩʯʸʪ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʦʙʨʘʙʦʪʢʫ 1 ʛʘ ʧʣʦʱʘʜʠ ʧʦ ʜʚʫʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʭʝʤʘʤ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʊʨʘʢʪʦʨ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 1,4 (ʄʊɿ-82). 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ: N = 220 ʛ/ʢɺʪĿʯ. 

ʄʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ: P = 60 ʢɺʪ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʣʫʛʘ ʇʂʃ-70: W = 0,8 ʛʘ/ʯ. 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ 1 ʛʘ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (ʜʚʘ ʧʨʦʭʦʜʘ: ʧʣʫʛʘ ʠ ʧʣʫʛʘ-

ʧʣʦʩʢʦʨʝʟʘ): Q1 å 33 ʢʛ/ʛʘ (å 40 ʣ/ʛʘ). 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʣʫʛʘ (ʩ ʫʯʝʪʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, 

ʫʚʝʣʠʯʝʥʥʦʛʦ ʥʘ 10%): WK = 0,72 ʛʘ/ʯ. 

ʈʘʩʯʸʪ ʜʣʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʣʫʛʘ (ʦʜʠʥ ʧʨʦʭʦʜ): 

 

ὗ
ϽϽ ϽȢ Ͻ

Ȣ
ρψȢσ ̋ ̄̄́ϳ  ςς ̌ ̄́ϳ                                (1) 

 

ʕʢʦʥʦʤʠʷ: 

 

Ў1 ὗ ὗ ρτȢχ ̋ ̄̄́ϳ  ρψ ̌ ̄́ϳ                                      (2) 

 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʷ: ɖ å 44,5%. 

2.2. ʆʮʝʥʢʘ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʉʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʤʠʩʩʠʠ CO : Ec = 2,67 ʢʛ CO /ʣ. 

ʕʢʦʥʦʤʠʷ ʪʦʧʣʠʚʘ: ȹV = 18 ʣ/ʛʘ. 

ʈʘʩʯʸʪ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʥʘ 1 ʛʘ: 

 

ЎὉ Ў6ϽὉ ρψ ̌ ̄́ϳ ϽςȢφχ ̋ ̄ϳ̌ τψȟρ 
̋ ̄˞˛

̄ ́               (3) 

 

ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʘ (ʥʘ 10 000 ʛʘ): CO : 481 ʪʦʥʥʘ CO /ʛʦʜ. 

 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʣʫʛʘ, ʫʩʪʨʘʥʠʪ ʢʣʶʯʝʚʦʡ 

ʥʝʜʦʩʪʘʪʦʢ ʇʂʃ-70 (ʦʪʩʫʪʩʪʚʠʝ ʨʳʭʣʝʥʠʷ ʜʥʘ) ʟʘ ʩʯʸʪ ʠʥʪʝʛʨʘʮʠʠ ʧʣʦʩʢʦʨʝʞʫʱʝʛʦ 

ʦʨʛʘʥʘ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʩʝʭ ʥʦʨʤʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ ʥʘ 45 % ʠ ʩʥʠʟʠʪ ʚʳʙʨʦʩʳ ʉʆ2. 
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ʂʆɻʅʀʊʀɺʅʓɽ ʄɽʊʆɼʓ ʆɹɽʉʇɽʏɽʅʀʗ ʊɽʍʅʆʉʌɽʈʅʆʁ ʀ 

ʕʂʆʃʆɻʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ʉʀʉʊɽʄ 

 

ɺ.ʉ. ɸʨʪʝʤʴʝʚ, ʉ.ʆ. ʊʨʫʪʥʝʚʘ 

ʌɻɹʆʋ ɺʆ «ʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ» 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʪʝʭʥʦʩʬʝʨʥʦʡ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʣʦʞʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ 

ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʩʦʩʪʦʷʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʩ ʬʦʨʤʘʣʠʟʘʮʠʝʡ ʢʨʠʪʝʨʠʝʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʥʘʜʸʞʥʦʩʪʠ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊɽʍʅʆʉʌɽʈʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʕʂʆʃʆɻʀʏɽʉʂɸʗ 

ɹɽɿʆʇɸʉʅʆʉʊʔ, ʋʉʊʆʁʏʀɺʆʉʊʔ ʉʀʉʊɽʄ 

 

The article discusses modern approaches to ensuring the technosphere and 

environmental safety of complex production systems based on digital and cognitive 

management methods. As a methodological basis, it proposes the use of statistical modeling of 

the dynamics of the state of production systems with the formalization of sustainability and 

reliability criteria.  

Keywords: TECHNOSPHERE SAFETY, ENVIRONMENTAL SAFETY, SYSTEM 

SUSTAINABILITY 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʠʥʪʝʛʨʘʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʫʨʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʦʟʨʘʩʪʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʊʝʭʥʦʩʬʝʨʥʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʝʩʪʘʸʪ ʙʳʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʦʨʤʘʪʠʚʥʦʡ ʢʘʪʝʛʦʨʠʝʡ ʠ ʧʨʠʦʙʨʝʪʘʝʪ 

ʭʘʨʘʢʪʝʨ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ, ʟʘʚʠʩʷʱʝʛʦ ʦʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ 

ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʚʦʟʤʫʱʝʥʠʷ. ɸʥʘʣʠʟ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʯʘʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʣʦʢʘʣʴʥʦʝ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʪʦʛʜʘ ʢʘʢ ʚʦʧʨʦʩʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʝʟʦʧʘʩʥʳʭ 

ʨʝʞʠʤʦʚ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʤʠ. 

ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚʳʧʦʣʥʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʤʝʪʦʜʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʩʬʝʨʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

https://ivo.garant.ru/


170 

 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʭʦʜʦʚ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʪʝʭʥʦʩʬʝʨʥʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʂʨʠʪʝʨʠʡ ʘʥʘʣʠʟʘ 

ʈʝʛʣʘʤʝʥʪʥʦ-

ʥʦʨʤʘʪʠʚʥʳʡ 

ʧʦʜʭʦʜ 

ʃʦʢʘʣʴʥʘʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʎʠʬʨʦʚʳʝ ʠ 

ʢʦʛʥʠʪʠʚʥʳʝ 

ʤʝʪʦʜʳ 

ʍʘʨʘʢʪʝʨ ʨʝʘʛʠʨʦʚʘʥʠʷ 
ʈʝʘʢʪʠʚʥʳʡ ʈʝʘʢʪʠʚʥʦ-

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʡ 

ʇʨʦʘʢʪʠʚʥʳʡ 

ʋʯʝʪ ʜʠʥʘʤʠʢʠ 

ʧʨʦʮʝʩʩʦʚ 

ʆʪʩʫʪʩʪʚʫʝʪ ʆʛʨʘʥʠʯʝʥʥʳʡ ʇʦʣʥʳʡ 

ʈʘʙʦʪʘ ʩ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʷʤʠ 

ʅʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʏʘʩʪʠʯʥʘʷ ʉʠʩʪʝʤʥʘʷ 

ʀʥʪʝʛʨʘʮʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ 

ʌʦʨʤʘʣʴʥʘʷ ʌʨʘʛʤʝʥʪʘʨʥʘʷ ɺʩʪʨʦʝʥʥʘʷ 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʦʧʘʩʥʳʭ ʨʝʞʠʤʦʚ 

ʆʪʩʫʪʩʪʚʫʝʪ ʆʛʨʘʥʠʯʝʥʥʦʝ ʌʦʨʤʘʣʠʟʦʚʘʥʥʦʝ 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ 

ʨʝʰʝʥʠʡ 

ʅʠʟʢʘʷ ʉʨʝʜʥʷʷ ɺʳʩʦʢʘʷ 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʮʠʬʨʦʚʳʝ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʤʝʪʦʜʳ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʯʪʦ ʩʦʟʜʘʸʪ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʨʝʞʠʤʦʚ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʨʝʛʣʘʤʝʥʪʥʦ-ʥʦʨʤʘʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʥʝ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʜʠʥʘʤʠʢʫ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝ ʨʠʩʢʦʚ. ʃʦʢʘʣʴʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʯʘʩʪʠʯʥʦ 

ʢʦʤʧʝʥʩʠʨʫʝʪ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ, ʦʜʥʘʢʦ ʦʩʪʘʸʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʦʪʜʝʣʴʥʳʝ ʫʟʣʳ ʠ 

ʩʮʝʥʘʨʠʠ. ʎʠʬʨʦʚʳʝ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʤʝʪʦʜʳ, ʥʘʧʨʦʪʠʚ, ʬʦʨʤʠʨʫʶʪ ʮʝʣʦʩʪʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʛʣʘʩʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ 

ʪʝʭʥʦʩʬʝʨʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʦʙʦʩʥʦʚʳʚʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ 

ʣʦʢʘʣʴʥʳʭ ʠ ʩʪʘʪʠʯʝʩʢʠʭ ʤʝʨ ʢ ʩʠʩʪʝʤʥʳʤ ʮʠʬʨʦʚʳʤ ʨʝʰʝʥʠʷʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʧʘʩʥʳʭ ʨʝʞʠʤʦʚ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʦʩʬʝʨʥʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʫʯʸʪʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ.  
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ʆʇʊʀʄʀɿɸʎʀʗ ɺʈɽʄɽʅʀ ʈɽɸɻʀʈʆɺɸʅʀʗ ʕʂʉʊʈɽʅʅʓʍ ʉʃʋɾɹ ʇʈʀ 

ɿɸɻɸɿʆɺɸʅʅʆʉʊʀ ʇʆʄɽʑɽʅʀʁ ʇʈʆʄʓʐʃɽʅʅʓʍ ʆɹʒɽʂʊʆɺ 

 

ɸ.ʉ. ʉʘʣʠʝʚʘ 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʋʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʝ 

ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ, ʚʳʷʚʣʝʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʨʠʯʠʥʳ ʟʘʜʝʨʞʝʢ. ʇʨʝʜʣʦʞʝʥ 

ʚʘʨʠʘʥʪ ʦʧʪʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʨʝʘʛʠʨʦʚʘʥʠʷ, ʦʧʠʩʘʥʳ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸɺɸʈʀʗ, ʇʈʆʄʓʐʃɽʅʅʓʁ ʆɹʒɽʂʊ, ɺʈɽʄʗ 

ʈɽɸɻʀʈʆɺɸʅʀɽ, ʇʈɽɼɽʃʔʅɸʗ ʂʆʅʎɽʅʊʈɸʎʀʗ ɻɸɿɸ, ʕʂʉʊʈɽʅʅɸʗ ʉʃʋɾɹɸ 

 

The key stages affecting emergency response times have been identified, and common 

causes of delays have been identified. A method for optimizing response times has been 

proposed, and its benefits are described. 

Keywords: ACCIDENT, INDUSTRIAL FACILITY, RESPONSE TIME, MAXIMUM 

GAS CONCENTRATION, EMERGENCY SERVICE 

 

ɸʚʘʨʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʚʳʙʨʦʩʦʤ ʛʘʟʘ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (I ʠ II ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ), ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤʠ, ʧʦʩʢʦʣʴʢʫ 

ʤʦʛʫʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ, 

ʜʝʪʦʥʘʮʠʦʥʥʳʡ ʚʟʨʳʚ ʠ ʧʦʞʘʨ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʫʛʨʦʟʝ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʟʨʫʰʝʥʠʶ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʶ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʦʙʲʝʢʪʘ.  

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʘʩʰʪʘʙ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʢʘʟʳʚʘʝʪ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ. ʅʘ ʩʥʠʞʝʥʠʝ ʫʱʝʨʙʘ 

ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʩʢʦʨʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʘ, 

ʨʘʙʦʪʘʶʱʝʛʦ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʢʦʥʪʨʦʣʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʠ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʦʧʦʚʝʱʝʥʠʷ ʠʤ ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ.  

ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʠ ʠʥʩʪʨʫʢʮʠʷʤ, ʦʙʦʙʱʝʥʦ ʧʣʘʥ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʆʙʥʘʨʫʞʝʥʠʝ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʦʨʶʯʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʤʝʩʠ ʩ ʚʦʟʜʫʭʦʤ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʩʨʘʙʘʪʳʚʘʥʠʝ ʩʠʛʥʘʣʠʟʘʪʦʨʘ. 

ɺʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʘʪʯʠʢʦʚ ʫʢʘʟʘʥʦ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʨʠʙʦʨʘ, ʘ ʪʘʢʞʝ 

ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʪʠʧʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʦʨʶʯʠʭ ʛʘʟʦʚ.  
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2. ʇʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ ʥʘ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤ rʦʧʦʚʝʱʝʥʠʷ (ʃʉʆ) 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, ʦʧʦʚʝʱʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʟʚʫʢʦʚʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ.  

3. ʇʦʣʫʯʝʥʠʝ ʩʠʛʥʘʣʘ ʜʠʩʧʝʪʯʝʨʦʤ ʠ ʝʛʦ ʦʙʨʘʙʦʪʢʘ, ʫʪʦʯʥʝʥʠʝ ʜʘʥʥʳʭ, ʘʥʘʣʠʟ 

ʩʠʪʫʘʮʠʠ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʄʏʉ ʠʣʠ ʠʥʳʝ 

ʵʢʩʪʨʝʥʥʳʝ ʩʣʫʞʙʳ.  

4. ʇʦʣʫʯʝʥʠʝ ʩʠʛʥʘʣʘ ʵʢʩʪʨʝʥʥʳʤʠ ʩʣʫʞʙʘʤʠ, ʩʙʦʨ ʜʝʞʫʨʥʦʡ ʩʤʝʥʳ ʠ ʧʨʠʙʳʪʠʝ 

ʥʘ ʤʝʩʪʦ ʧʨʦʠʩʰʝʩʪʚʠʷ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʣʘʥʘ ʨʝʘʛʠʨʦʚʘʥʠʷ, 

ʚʦʟʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʙʦʙʱʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʶʱʠʭ ʥʘ ʩʢʦʨʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ, ʨʠʩʫʥʦʢ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʪʘʧʦʚ ʨʝʘʛʠʨʦʚʘʥʠʷ 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʠʘʛʨʘʤʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 1, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ 

ʵʪʘʧʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʝ ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ. 

1. ʊʝʭʥʠʯʝʩʢʘʷ ʟʘʜʝʨʞʢʘ ʥʘ ʵʪʘʧʝ ʨʝʘʛʠʨʦʚʘʥʠʷ ʜʘʪʯʠʢʦʚ. ʉʥʠʞʝʥʠʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʦʚ ʠʣʠ ʩʠʛʥʘʣʠʟʘʪʦʨʦʚ ʚʦʟʤʦʞʥʦ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʨʦʟʠʠ.   

2. ʊʝʭʥʠʯʝʩʢʘʷ ʟʘʜʝʨʞʢʘ ʧʨʠ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʘ ʦʪ ʜʘʪʯʠʢʦʚ ʥʘ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ 

ʃʉʆ. ɺʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʚʦʟʤʦʞʝʥ ʧʨʠ ʧʦʪʝʨʝ ʩʠʛʥʘʣʘ, ʧʦʤʝʭʘʭ ʠʣʠ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ 

ʢʘʙʝʣʷ.  

3. ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʟʘʜʝʨʞʢʘ ʥʘ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʠʩʧʝʪʯʝʨʩʢʦʡ. 

ɼʘʥʥʦʝ ʟʘʤʝʜʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ: 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʜʘʥʥʳʭ ʦʪ ʜʘʪʯʠʢʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʚʪʦʨʥʦʛʦ ʫʪʦʯʥʝʥʠʷ, ʦʯʝʨʝʜʴ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʩʠʛʥʘʣʦʚ ʧʦ ʨʘʟʥʳʤ ʢʘʥʘʣʘʤ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟ ʩʠʪʫʘʮʠʠ, 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ.  

ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʚʨʝʤʝʥʥʘʷ ʟʘʜʝʨʞʢʘ ʧʨʠ 

ʨʝʘʛʠʨʦʚʘʥʠʠ ʥʘ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʚʳʟʚʘʥʥʳʝ ʟʘʛʘʟʦʚʘʥʥʦʩʪʴʶ ʧʦʤʝʱʝʥʠʡ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʩʣʫʞʙʝ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʜʠʩʧʝʪʯʝʨʦʤ 

ʩʦʩʪʘʚʣʷʝʪ 95% ʚʨʝʤʝʥʠ ʦʪ ʤʦʤʝʥʪʘ ʦʙʥʘʨʫʞʝʥʠʝ ʦʧʘʩʥʦʩʪʠ ʜʦ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ 

ʵʢʩʪʨʝʥʥʳʤ ʩʣʫʞʙʘʤ. ʇʨʠ ʜʝʡʩʪʚʫʶʱʝʤ ʧʦʨʷʜʢʝ ʨʝʘʛʠʨʦʚʘʥʠʷ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ ʚ 

ʵʢʩʪʨʝʥʥʳʝ ʩʣʫʞʙʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʧʝʨʩʦʥʘʣʦʤ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʫʤʤʘʨʥʦʝ 

ʚʨʝʤʷ ʨʝʘʛʠʨʦʚʘʥʠʷ. 

ʉ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʝʨʞʢʠ ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʘʮʠʠ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʘ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʦʨʶʯʠʭ ʛʘʟʦʚ, ʨʠʩʫʥʦʢ 2. 
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ʈʠʩʫʥʦʢ 2 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʪʘʧʦʚ ʨʝʘʛʠʨʦʚʘʥʠʷ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ 

ʘʣʛʦʨʠʪʤʘ ʦʧʪʠʤʠʟʘʮʠʠ 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʭʝʤʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʵʪʘʧʳ ʦʧʦʚʝʱʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʦʚʳʡ ʘʣʛʦʨʠʪʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʧʝʨʝʜʘʯʫ 

ʠʥʬʦʨʤʘʮʠʠ ʜʠʩʧʝʪʯʝʨʫ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʵʢʩʪʨʝʥʥʳʤ ʩʣʫʞʙʘʤ. ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ 

ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʦʙʱʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʦʩʥʦʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ: ʪʠʧ ʛʘʟʘ, ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʦʨʶʯʠʭ 

ʛʘʟʦʚ, ʢʦʦʨʜʠʥʘʪʳ ʠ ʧʣʦʱʘʜʴ ʧʦʤʝʱʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʟʘʬʠʢʩʠʨʦʚʘʥ ʩʠʛʥʘʣ, ʯʠʩʣʝʥʥʦʩʪʴ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʢʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦ ʟʘʱʠʱʸʥʥʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ ʙʝʟ ʫʯʘʩʪʠʷ ʜʠʩʧʝʪʯʝʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ 

ʚʨʝʤʝʥʥʳʝ ʧʦʪʝʨʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʫʯʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠ ʧʝʨʝʩʳʣʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʵʪʘʧ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ 

ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʩʣʫʞʙʦʡ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ, ʦʜʥʘʢʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʧʦʜʛʦʪʦʚʢʦʡ 

ʵʢʩʪʨʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʢ ʚʳʝʟʜʫ ʥʘ ʤʝʩʪʦ ʧʨʦʠʩʰʝʩʪʚʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʟʘ ʩʯʸʪ ʫʩʪʨʘʥʝʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʟʘʜʝʨʞʢʠ ʤʝʞʜʫ ʤʦʤʝʥʪʦʤ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʝʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʘʟʘ ʠ ʧʝʨʝʜʘʯʝʡ ʩʠʛʥʘʣʘ ʚ ʵʢʩʪʨʝʥʥʳʝ ʩʣʫʞʙʳ. ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʘʚʘʨʠʷʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʙʳʩʪʨʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʛʦʨʶʯʠʭ ʛʘʟʦʚ 

ʚ ʟʘʤʢʥʫʪʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʛʜʝ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦʤʝʜʣʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘ: 

ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʜʠʩʧʝʪʯʝʨʦʤ ʠ ʧʦʜʛʦʪʦʚʢʘ ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ ʢ ʚʳʝʟʜʫ ʥʘ 

ʤʝʩʪʦ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʨʝʘʛʠʨʦʚʘʥʠʷ (ʦʢʦʣʦ ʧʷʪʠ ʤʠʥʫʪ), ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʘʚʘʨʠʠ.  
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ʌɻɸʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʝʬʪʠ ʠ ʛʘʟʘ (ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) ʠʤʝʥʠ ʀ.ʄ. ɻʫʙʢʠʥʘ» 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ (ʜʘʣʝʝ ï ʆʇʆ). ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ 

ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʘʫʜʠʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʜʘʣʝʝ - ʇɸɹ) ʩ ʩʝʤʴʶ ʢʘʪʝʛʦʨʠʷʤʠ ʥʘʙʣʶʜʝʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥ ʨʦʩʪ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʇɸʉʅʓʁ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʁ ʆɹʒɽʂʊ, 

ʇʆɺɽɼɽʅʏɽʉʂʀʁ ɸʋɼʀʊ ɹɽɿʆʇɸʉʅʆʉʊʀ, ɸɺɸʈʀʁʅʆʉʊʔ, ʅɽʌʊɽɻɸɿʆɺʓʁ 

ʂʆʄʇʃɽʂʉ. 

 

  This research conducted an analysis of the causes of accident rates at hazardous 

production facilities. A methodology for conducting a behavioral safety audit was developed, 

encompassing seven observation categories. An increase in the safety level at oil and gas 

complex enterprises has been established. 

 Keywords: HAZARDOUS PRODUCTION FACILITY, BEHAVIORIAL SAFETY 

AUDIT, ACCIDENT RATE, OIL AND GAS INDUSTRY. 
 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʘʚʘʨʠʡʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ ʆʇʆ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ [1]. ʇʨʦʚʝʜʝʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʠʥʮʠʜʝʥʪʦʚ ʷʚʣʷʝʪʩʷ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʧʨʦʷʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʩʦʚʝʨʰʝʥʠʠ 

ʧʝʨʩʦʥʘʣʦʤ ʥʝʙʝʟʦʧʘʩʥʳʭ ʜʝʡʩʪʚʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʝʤ ʫʪʚʝʨʞʜʸʥʥʳʭ 

ʠʥʩʪʨʫʢʮʠʡ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦʚʳʰʝʥʥʦʡ 

ʦʧʘʩʥʦʩʪʠ [2].  

ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʧʦʩʣʫʞʠʣʘ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʢʣʶʯʝʚʳʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʚʝʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʚ ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ð 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʢʫʣʴʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʜʘʣʝʝ - ʂʇɹ). 
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ʉ ʧʦʟʠʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʢʦʥʮʝʧʮʠʡ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʂʇɹ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʫʶ ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʶʱʫʶ ʮʝʥʥʦʩʪʥʳʝ 

ʦʨʠʝʥʪʠʨʳ, ʟʘʜʘʶʱʠʝ ʵʪʠʯʝʩʢʠʝ ʨʘʤʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ [3]. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʧʨʦʚʝʜʝʥʠʷ ʇɸɹ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ 

ʥʘʙʣʶʜʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʝʤʴ ʢʣʶʯʝʚʳʭ ʢʘʪʝʛʦʨʠʡ 

ʥʘʙʣʶʜʝʥʠʷ: ʨʝʘʢʮʠʷ ʨʘʙʦʪʥʠʢʘ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʘʫʜʠʪʦʨʘ; ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʜʝʡʩʪʚʠʷ 

ʨʘʙʦʪʥʠʢʘ ʚ ʧʨʦʮʝʩʩʝ ʪʨʫʜʘ; ʩʦʩʪʦʷʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʦʜʝʞʜʳ ʠ ʩʨʝʜʩʪʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ; ʵʢʩʧʣʫʘʪʘʮʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʩʦʙʣʶʜʝʥʠʝ 

ʠʥʩʪʨʫʢʮʠʡ ʠ ʧʨʘʚʠʣ; ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʘ. ɼʣʷ 

ʢʘʞʜʦʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʘʫʜʠʪʘ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʦʮʝʥʢʫ ʢʘʢ ʜʝʡʩʪʚʠʡ 

ʧʝʨʩʦʥʘʣʘ, ʪʘʢ ʠ ʫʩʣʦʚʠʡ ʥʘ ʝʛʦ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʄʝʪʦʜʦʣʦʛʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʨʠʩʢʘ ʠ ʬʦʢʫʩʠʨʦʚʢʫ ʚʥʠʤʘʥʠʷ ʥʘ ʪʝʭ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ 

ʘʩʧʝʢʪʘʭ, ʧʦ ʧʨʠʯʠʥʝ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʘʩʥʳʭ ʩʦʙʳʪʠʡ. 

ɼʣʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʘʫʜʠʪʦʚ ʬʦʨʤʠʨʫʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʛʨʘʬʠʢ ʘʫʜʠʪʦʚ, 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʥʝ ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʇɸɹ, ʧʦʢʘʟʘʪʝʣʴ ʦʧʘʩʥʦʩʪʠ ʦʜʥʦʛʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʫʜʠʪʘ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʣʴʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʦʧʘʩʥʦʩʪʠ ʚʩʝʭ ʧʨʦʚʝʜʝʥʥʳʭ ʘʫʜʠʪʦʚ ʟʘ ʚʳʙʨʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʧʘʩʥʦʩʪʠ ʚʩʝʭ ʧʨʦʚʝʜʝʥʥʳʭ ʘʫʜʠʪʦʚ 

ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ. ʇʨʠʤʝʨ ʜʠʘʛʨʘʤʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʘʩʥʦʩʪʠ ʥʘʙʣʶʜʘʝʤʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘ ʚʩʝʭ ʨʘʙʦʯʠʭ 

ʤʝʩʪʘʭ ʦʜʥʦʛʦ ʠʟ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʟʘ ʧʝʨʚʳʡ ʢʚʘʨʪʘʣ 

 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʢʘʪʝʛʦʨʠʠ ʥʘʙʣʶʜʝʥʠʷ, 

ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʜʘʚʘʪʴ ʧʨʠʦʨʠʪʝʪ ʧʨʠ ʪʝʢʫʱʝʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʂʇɹ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʘʨʫʰʝʥʠʡ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʢʘʪʝʛʦʨʠʷʤ, ʠ ʩʣʫʞʘʪ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʚ ʩʠʩʪʝʤʝ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ. 
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ʇʈʆʄʓʐʃɽʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ ʅɸ ɸʕʉ 

 

ɼ.ʄ. ʐʝʚʯʝʥʢʦ, ʆ.ʇ. ʅʠʢʠʪʝʥʢʦ 

ɻɹʇʆʋ «ʅʝʚʠʥʥʦʤʳʩʩʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʪʝʭʥʠʢʫʤ» 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ 

ʧʦʚʣʠʷʣʠ ʥʘ ʥʳʥʝʰʥʝʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ɸʕʉ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʩʠʩʪʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʥʘ ʨʦʩʩʠʡʩʢʠʭ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʭ ɸʕʉ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʣʶʯʝʚʳʝ 

ʢʦʥʮʝʧʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʕʉ, ɻɽʈʄɽʊʀʏʅɸʗ ʆɹʆʃʆʏʂɸ, 

ɻʃʋɹʆʂʆʕʐɽʃʆʅʀʈʆɺɸʅʅʆʁ ɿɸʑʀʊʓ, ʈɽɸʂʊʆʈ, ɻɽʈʄʆʆɹʆʃʆʏʂɸ 

 

This work covers historical events that have directly influenced the current safety at 

nuclear power plants. It examines the main safety systems at both Russian and foreign nuclear 

power plants. The key concepts of safety at nuclear reactors are analyzed. 

Keywords: NPP, HERMETIC SHELL, DEEP-ECHELON PROTECTION, REACTOR, 

HERMETIC SHELL 

 

ɸʪʦʤʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ (ɸʕʉ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʠʥʞʝʥʝʨʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʫʪʸʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʚʳʜʝʣʷʝʤʦʡ ʧʨʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ. ʇʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ɸʕʉ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʝʣʝʥʠʷ ʷʜʝʨ ʪʷʞʸʣʳʭ ʵʣʝʤʝʥʪʦʚ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫʨʘʥʘ 235 ʠʣʠ 

ʧʣʫʪʦʥʠʷ 239), ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ɸʕʉ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʪʠʧʫ ʨʝʘʢʪʦʨʦʚ. 

ʈʝʘʢʪʦʨʳ ʩ ʚʦʜʦʡ ʧʦʜ ʜʘʚʣʝʥʠʝʤ (PWR/ɺɺʕʈ) ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ. 

ɺ ʥʠʭ ʚʦʜʘ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠ ʟʘʤʝʜʣʠʪʝʣʷ ʥʝʡʪʨʦʥʦʚ. ʇʨʠʤʝʨʘʤʠ 

ʩʣʫʞʘʪ ɺɺʕʈ 1000, ɺɺʕʈ 1200 ʚ ʈʦʩʩʠʠ ʠ Westinghouse AP1000 ʚ ʉʐɸ. ʂʠʧʷʱʠʝ 

ʚʦʜʦ ʚʦʜʷʥʳʝ ʨʝʘʢʪʦʨʳ (BWR) ʛʝʥʝʨʠʨʫʶʪ ʧʘʨ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʉʐɸ, ʗʧʦʥʠʠ, ʐʚʝʮʠʠ. ʈʝʘʢʪʦʨʳ ʥʘ ʪʷʞʸʣʦʡ ʚʦʜʝ (PHWR, ʥʘʧʨʠʤʝʨ, 

CANDU) ʠʩʧʦʣʴʟʫʶʪ ʪʷʞʸʣʫʶ ʚʦʜʫ (D O) ʢʘʢ ʟʘʤʝʜʣʠʪʝʣʴ ʠ ʪʝʧʣʦʥʦʩʠʪʝʣʴ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʧʨʠʨʦʜʥʦʤ ʫʨʘʥʝ. ʈʝʘʢʪʦʨʳ ʥʘ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʘʭ (FBR) 

ʨʘʙʦʪʘʶʪ ʥʘ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʘʭ ʙʝʟ ʟʘʤʝʜʣʠʪʝʣʷ; ʧʨʠʤʝʨʘʤʠ ʷʚʣʷʶʪʩʷ ɹʅ 600 ʠ ɹʅ 800 

ʚ ʈʦʩʩʠʠ. ɻʘʟʦʦʭʣʘʞʜʘʝʤʳʝ ʨʝʘʢʪʦʨʳ (GCR, AGR) ʠʩʧʦʣʴʟʫʶʪ ʛʘʟ (CO , ʛʝʣʠʡ) ʚ 

ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʈʝʘʢʪʦʨʳ ʢʘʥʘʣʴʥʦʛʦ ʪʠʧʘ 
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(ʈɹʄʂ) ʠʤʝʶʪ ʛʨʘʬʠʪʦʚʳʡ ʟʘʤʝʜʣʠʪʝʣʴ ʠ ʚʦʜʷʥʦʝ ʦʭʣʘʞʜʝʥʠʝ, ʧʨʠʤʝʨʦʤ ʩʣʫʞʠʪ 

ʈɹʄʂ 1000 (ʉʉʉʈ/ʈʦʩʩʠʷ). 

ʀʩʪʦʨʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʦʪʤʝʯʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʢʨʫʧʥʳʤʠ ʘʚʘʨʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʧʦʚʦʨʦʪʥʳʤʠ ʤʦʤʝʥʪʘʤʠ ʚ ʨʘʟʚʠʪʠʠ ʥʦʨʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɸʚʘʨʠʷ ʥʘ ʊʨʠ ʄʘʡʣ ɸʡʣʝʥʜ ʚ ʉʐɸ ʚ 1979 ʛʦʜʫ ʧʨʦʠʟʦʰʣʘ ʚʩʣʝʜʩʪʚʠʝ 

ʩʦʯʝʪʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʦʰʠʙʦʢ ʧʝʨʩʦʥʘʣʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʯʘʩʪʠʯʥʦʤʫ 

ʨʘʩʧʣʘʚʣʝʥʠʶ ʘʢʪʠʚʥʦʡ ʟʦʥʳ. ʀʟ ʵʪʦʡ ʘʚʘʨʠʠ ʙʳʣʠ ʠʟʚʣʝʯʝʥʳ ʫʨʦʢʠ, ʢʘʩʘʶʱʠʝʩʷ 

ʫʩʠʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ, ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʘʚʘʨʠʷʤʠ ʠ ʫʣʫʯʰʝʥʠʷ 

ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ. 

ʂʘʪʘʩʪʨʦʬʘ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ ʚ 1986 ʛʦʜʫ ʙʳʣʘ ʚʳʟʚʘʥʘ ʩʦʯʝʪʘʥʠʝʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʨʝʘʢʪʦʨʘ ʈɹʄʂ, ʥʘʨʫʰʝʥʠʡ ʨʝʛʣʘʤʝʥʪʘ ʠ ʦʰʠʙʦʢ 

ʧʝʨʩʦʥʘʣʘ ʚʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ. ʕʪʘ ʘʚʘʨʠʷ ʧʨʠʚʝʣʘ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʝʢʪʦʚ, ʫʩʠʣʝʥʠʷ ʨʦʣʠ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʟʜʘʥʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʥʘʧʨʠʤʝʨ, WANO ð ɺʩʝʤʠʨʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʦʧʝʨʘʪʦʨʦʚ 

ɸʕʉ) ʠ ʧʝʨʝʩʤʦʪʨʘ ʥʦʨʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɸʚʘʨʠʷ ʥʘ ɸʕʉ çʌʫʢʫʩʠʤʘ 1è ʚ ʗʧʦʥʠʠ ʚ 

2011 ʛʦʜʫ ʙʳʣʘ ʩʧʨʦʚʦʮʠʨʦʚʘʥʘ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʢʘʪʘʢʣʠʟʤʘ ð ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʠ ʮʫʥʘʤʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʪʝʨʝ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʦʪʢʘʟʫ ʩʠʩʪʝʤ   ʦʭʣʘʞʜʝʥʠʷ. ʀʟ ʵʪʦʡ 

ʘʚʘʨʠʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʸʪʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʥʝʰʥʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʦʟʜʘʥʠʷ ʧʘʩʩʠʚʥʳʭ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʨʠʨʦʜʥʳʤ ʢʘʪʘʩʪʨʦʬʘʤ. 

ʕʪʠ ʘʚʘʨʠʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ɸʕʉ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʪʝʭʥʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ 

ʯʝʣʦʚʝʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. 

ʉʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʕʉ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʢʪʠʚʥʳʝ (ʪʨʝʙʫʶʱʠʝ ʚʥʝʰʥʝʛʦ 

ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ) ʠ ʧʘʩʩʠʚʥʳʝ (ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʟʘ ʩʯʸʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ). 

ɺ ʨʦʩʩʠʡʩʢʠʭ ʨʝʘʢʪʦʨʘʭ (ɺɺʕʈ, ʈɹʄʂ, ɹʅ) ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʠʩʪʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ: ʩʠʩʪʝʤʘ ʘʚʘʨʠʡʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʘʢʪʠʚʥʦʡ ʟʦʥʳ (ʉɸʆɿ), ʧʦʜʘʶʱʘʷ ʚʦʜʫ 

ʚ ʨʝʘʢʪʦʨ ʧʨʠ ʧʦʪʝʨʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ; ʛʝʨʤʝʪʠʯʥʘʷ ʦʙʦʣʦʯʢʘ (ʢʦʥʪʘʡʥʤʝʥʪ), 

ʧʨʝʜʦʪʚʨʘʱʘʶʱʘʷ ʚʳʭʦʜ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ; ʩʠʩʪʝʤʘ 

ʣʦʢʘʣʠʟʘʮʠʠ ʘʚʘʨʠʡ, ʚʢʣʶʯʘʶʱʘʷ ʣʦʚʫʰʢʠ ʨʘʩʧʣʘʚʘ (ʜʣʷ ɺɺʕʈ 1200); ʧʘʩʩʠʚʥʳʝ 

ʩʠʩʪʝʤʳ ʦʪʚʦʜʘ ʪʝʧʣʘ, ʨʘʙʦʪʘʶʱʠʝ ʙʝʟ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. 

ɿʘʨʫʙʝʞʥʳʝ ʨʝʘʢʪʦʨʳ (PWR, BWR, EPR) ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʠʝ ʩʠʩʪʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʢ ʜʚʦʡʥʘʷ ʛʝʨʤʦʦʙʦʣʦʯʢʘ (ʥʘʧʨʠʤʝʨ, ʚ EPR), ʧʦʚʳʰʘʶʱʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ; ʩʠʩʪʝʤʳ ʧʘʩʩʠʚʥʦʛʦ ʦʪʚʦʜʘ ʪʝʧʣʘ (ʥʘʧʨʠʤʝʨ, 

AP1000 ʠʤʝʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʙʘʢʠ ʩ ʚʦʜʦʡ); ʣʦʚʫʰʢʠ ʨʘʩʧʣʘʚʘ (ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʦʝʢʪʘʭ, 

ʥʘʧʨʠʤʝʨ, EPR); ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ, ʩʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʠ 

ʢʨʠʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ. 

ʆʙʱʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʨʠʥʮʠʧ 

ʛʣʫʙʦʢʦʵʰʝʣʦʥʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʥʝʩʢʦʣʴʢʦ ʙʘʨʴʝʨʦʚ ʥʘ ʧʫʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʘʮʠʠ; ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʝ ʜʫʙʣʠʨʦʚʘʥʠʝ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ; ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʠʩʪʝʤ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ 

ʚʣʠʷʥʠʷ ʦʪʢʘʟʘ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʜʨʫʛʠʝ. 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ɸʕʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʫʶ ʟʘʜʘʯʫ, 

ʪʨʝʙʫʶʱʫʶ ʫʯʸʪʘ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ. ʊʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚʢʣʶʯʘʶʪ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʘʩʩʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ ʦʭʚʘʪʳʚʘʶʪ ʢʫʣʴʪʫʨʫ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʜʛʦʪʦʚʢʫ ʧʝʨʩʦʥʘʣʘ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ. ʇʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʨʠʩʢʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʫʯʸʪ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʟʘʱʠʪʫ ʦʪ ʪʝʨʨʦʨʠʟʤʘ. 
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ʉʦʚʨʝʤʝʥʥʳʝ ɸʕʉ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʧʘʩʩʠʚʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʛʣʫʙʦʢʦʵʰʝʣʦʥʠʨʦʚʘʥʥʫʶ ʟʘʱʠʪʫ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʡ. 

ʆʜʥʘʢʦ ʠʩʪʦʨʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʠ ʦʜʥʘ ʩʠʩʪʝʤʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ ʥʘʜʸʞʥʦʡ. 

ʇʦʵʪʦʤʫ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʦʩʪʘʸʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤ, 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ɯɯ ʉʊʋʇɽʅʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʇɺɼ ʅɸ ʇɸʆ çʋʆʉè 
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ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠ ̫ ʫʨʦʚʥʷ ʚʟʨʳʚʦʧʦʞʘʨʦʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʪʜʝʣʝʥʠʷ ʛʨʘʥʫʣʷʮʠʠ ɯɯ ʩʪʫʧʝʥʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 

ʇɸʆ çʋʬʘʦʨʛʩʠʥʪʝʟè. ʇʨʦʚʝʜʝʥʳ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʦʧʘʩʥʦʩʪʠ ʠ 

ʚʨʝʜʥʦʩʪʠ ʚ ʦʪʜʝʣʝʥʠʠ ʛʨʘʥʫʣʷʮʠʠ II ʩʪʫʧʝʥʠ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʠʵʪʠʣʝʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆɹɽʉʇɽʏɽʅʀɽ ɹɽɿʆʇɸʉʅʆʉʊʀ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆɻʆ 

ʆɹʒɽʂʊɸ 202-205, ʇʈɽɼʆʊɺʈɸʑɽʅʀɽ ɺɿʈʓɺɸ ɺ ʆʊɼɽʃɽʅʀʀ ɻʈɸʅʋʃʗʎʀʀ II 

Cʊʋʇɽʅʀ, ɿɸʄɽʅɸ ɺɽʅʊʀʃʗʊʆʈɸ ʆʊʉʆʉɸ ɺʆɿɼʋʍɸ. 

 

The problem of increasing the level of explosion and fire safety of the II stage 

granulation department of high-pressure polyethylene production at Ufaorgsintez PJSC has 

been considered. The analysis of the state of industrial safety of high-pressure polyethylene 

production has been carried out, the main hazards and harmful effects in the II stage 

granulation department have been identified, and the technology of polyethylene production 

has been improved. 

Keywords: SAFETY OF PRODUCTION FACILITY 202-205, PREVENTION OF 

EXPLOSION IN THE II STAGE GRANULATION SECTION, REPLACEMENT OF THE AIR 

SUCTION FAN. 

 

ʇʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʠʯʠʥ ʘʚʘʨʠʡ, ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʥʝʧʦʣʘʜʦʢ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʨʫʙʝʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʵʪʠʤ ʚʦʧʨʦʩʘʤ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʤʝʨʳ ʧʦʚʳʰʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [1]. ʅʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʭʝʤʳ ʧʦʜʘʯʠ 
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ʢʠʩʣʦʨʦʜʘ ʚʦ ʚʩʘʩʳʚʘʶʱʫʶ ʣʠʥʠʶ ʢʦʤʧʨʝʩʩʦʨʦʚ ʚʪʦʨʦʛʦ ʢʘʩʢʘʜʘ, ʨʘʟʨʘʙʦʪʘʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʛʘʟʦʚʦʡ ʩʤʝʩʠ, 

ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʤʝʩʝʡ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʠ ʧʦʜʘʯʝ >4% 

ʆ2, ʘ ʪʘʢʞʝ ʥʘʜʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʤʝʤʙʨʘʥʥʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ [2]. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʩʨʝʜʩʪʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤ, 

ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʧʦʜʘʯʫ ʠʟʙʳʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʠʮʠʘʪʦʨʘ ʧʦʚʳʰʝʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʘʚʪʦʢʣʘʚʥʳʡ ʨʝʘʢʪʦʨ, ʘ ʪʘʢʞʝ ʥʘʢʦʧʣʝʥʠʝ ʚ ʩʠʩʪʝʤʘʭ ʠʥʠʮʠʘʪʦʨʘ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʚʝʨʩʠʠ ʵʪʠʣʝʥʘ ʚ ʧʦʣʠʵʪʠʣʝʥ [3]. 

ʉʣʝʜʫʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʦʜʘʚʣʝʥʠʷ ʨʝʘʢʮʠʠ 

ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʧʫʪʝʤ ʧʦʜʘʯʠ ʚ ʨʝʘʢʪʦʨ ʩʧʝʮʠʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʥʠʞʘʶʱʠʭ ʘʢʪʠʚʥʦʩʪʴ 

ʠʥʠʮʠʘʪʦʨʘ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʜʨʫʛʠʭ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ [4]. ʉʣʝʜʫʝʪ ʫʣʫʯʰʠʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪʜʝʣʠʪʝʣʝʡ ʚʳʩʦʢʦʛʦ 

ʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʮʠʢʣʦʥʥʳʭ ʩʝʧʘʨʘʪʦʨʦʚ ʠ ʚʥʝʜʨʠʪʴ ʙʦʣʝʝ ʥʘʜʝʞʥʳʝ ʩʨʝʜʩʪʚʘ 

ʢʦʥʪʨʦʣʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʧʦʣʠʵʪʠʣʝʥʘ ʚ ʘʧʧʘʨʘʪʘʭ ʩ ʪʝʤ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ 

ʦʪʣʦʞʝʥʠʷ ʧʦʣʠʤʝʨʘ ʚ ʥʠʭ ʠ ʪʨʫʙʦʧʨʦʚʦʜʘʭ [5]. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʩʤʝʩʝʡ ʵʪʠʣʝʥʘ ʠ 

ʧʳʣʠ ʧʦʣʠʵʪʠʣʝʥʘ ʩ ʚʦʟʜʫʭʦʤ ʚ ʩʠʩʪʝʤʘʭ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʘ, ʧʦʜʜʫʚʘ ʠ ʦʪʩʦʩʘ ʚʦʟʜʫʭʘ, 

ʚ ʙʫʥʢʝʨʘʭ, ʩʝʧʘʨʘʪʦʨʘʭ, ʩʤʝʩʠʪʝʣʷʭ; ʚ ʵʪʦʡ ʩʚʷʟʠ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʧʦʣʠʵʪʠʣʝʥʘ ʠʟ ʦʪʜʝʣʝʥʠʷ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʚ ʦʪʜʝʣʝʥʠʝ ʦʙʨʘʙʦʪʢʠ 

ʛʠʜʨʦʪʨʘʥʩʧʦʨʪʦʤ [6]. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʦʙʨʘʪʥʳʭ ʢʣʘʧʘʥʦʚ ʥʘ ʣʠʥʠʷʭ 

ʧʦʩʣʝ ʭʦʣʦʜʠʣʴʥʠʢʦʚ ʚʦʟʚʨʘʪʥʦʛʦ ʛʘʟʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʩ ʪʝʤ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʫʪʝʯʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʵʪʠʣʝʥʘ ʠʟ ʩʠʩʪʝʤʳ ʚʦʟʚʨʘʪʥʦʛʦ ʛʘʟʘ ʧʨʠ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ [7]. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪ ʧʦ ʫʩʪʘʥʦʚʢʝ ʠ ʩʥʷʪʠʶ 

ʟʘʛʣʫʰʝʢ ʥʘ ʬʘʢʝʣʴʥʳʭ ʣʠʥʠʷʭ ʧʦʩʣʝ ʛʠʜʨʦʟʘʪʚʦʨʦʚ, ʧʦʜʚʝʨʛʘʝʤʳʭ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʯʠʩʪʢʝ ʦʪ ʧʦʣʠʤʝʨʘ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʝʡʩʪʚʫʶʱʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʳʥʦʩʠʪʴ ʥʘ ʦʪʢʨʳʪʳʝ 

ʧʣʦʱʘʜʢʠ; ʥʫʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʥʘ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ [8]. ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ 

ʤʝʨʳ ʧʦ ʩʦʟʜʘʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʛʝʨʤʝʪʠʯʥʦʩʪʴ. ʉʣʝʜʫʝʪ 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʫʶ ʥʦʨʤʘʪʠʚʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʥʘ 

ʠʟʛʦʪʦʚʣʝʥʠʝ, ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʨʝʤʦʥʪ ʘʧʧʘʨʘʪʫʨʳ ʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ 

ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʝ ʩʭʝʤʳ ʩʙʨʦʩʘ ʜʘʚʣʝʥʠʷ ʠʟ ʩʠʩʪʝʤʳ, ʠʩʢʣʶʯʘʶʱʠʝ ʚʪʦʨʠʯʥʦʝ 

ʨʘʟʣʦʞʝʥʠʝ ʵʪʠʣʝʥʘ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʚʧʨʳʩʢʘ ʚʦʜʳ ʧʦ ʜʠʘʤʝʪʨʫ ʪʨʫʙʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʩʪʨʘʚʣʠʚʘʥʠʷ ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ, ʯʪʦʙʳ 

ʩʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʛʘʟʦʚ ʠ ʠʩʢʣʶʯʠʪʴ ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʝ ʵʪʠʣʝʥʘ. 
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The problem of increasing the level of explosion and fire safety of the II stage 

granulation department of high-pressure polyethylene production at Ufaorgsintez PJSC has 

been considered. The analysis of the state of industrial safety of high-pressure polyethylene 

production has been carried out, the main hazards and harmful effects in the II stage 

granulation department have been identified, and the technology of polyethylene production 

has been improved. 

Keywords: SAFETY OF PRODUCTION FACILITY, PREVENTION OF EXPLOSION 

IN THE II STAGE GRANULATION SECTION, REPLACEMENT OF THE AIR SUCTION FAN. 

 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʠʵʪʠʣʝʥʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ, ʙʝʟ ʘʚʘʨʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʛʘʟʘ ʠ ʩʣʝʜʫʶʱʠʤʠ ʟʘ ʵʪʠʤ 

ʧʦʞʘʨʘʤʠ ʠʣʠ ʚʟʨʳʚʘʤʠ [1]. ʕʪʦʪ ʬʘʢʪ ʚʳʪʝʢʘʝʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ 

ʤʝʨʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡ ʩʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʷʤ ʨʘʟʨʘʙʦʪʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ [2]. 

ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʦʪʭʦʜʳ ʠʟ ʣʘʙʦʨʘʪʦʨʠʡ, ʚ ʦʩʥʦʚʥʦʤ, ʦʪʭʦʜʳ ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ 

ʩʦʙʠʨʘʶʪʩʷ ʚ ʝʤʢʦʩʪʠ ʠ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʩʞʠʛʘʶʪʩʷ [3]. ʈʘʟʞʠʞʝʥʥʳʝ ʚʳʙʨʦʩʳ 

ʩʦʙʠʨʘʶʪʩʷ ʚ ʨʝʟʝʨʚʫʘʨʳ [4]. ʇʨʦʤʳʰʣʝʥʥʳʝ ʚʳʙʨʦʩʳ ʠ ʟʘʛʨʷʟʥʝʥʥʘʷ ʜʦʞʜʝʚʘʷ ʚʦʜʘ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʯʠʩʪʢʝ (ʦʪʜʝʣʝʥʠʶ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʠ ʤʘʩʝʣ) ʠ ʦʪʧʨʘʚʣʷʶʪʩʷ ʥʘ 

ʙʠʦʭʠʤʠʯʝʩʢʫʶ ʦʯʠʩʪʢʫ [5]. ɻʨʘʥʫʣʳ ʠ ʧʣʝʥʢʘ ʠʟ ʦʪʜʝʣʝʥʠʷ ʨʘʩʬʘʩʦʚʢʠ ʫʧʘʢʦʚʳʚʘʶʪʩʷ, 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʤʘʨʢʘʤ ʠ ʧʨʦʜʘʶʪʩʷ ʢʘʢ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʧʨʦʜʫʢʪ. ɼʣʷ 

ʩʦʢʨʘʱʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʛʘʟʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʩʭʝʤʘ ʚʦʟʚʨʘʪʘ ʛʘʟʘ (ʣʠʥʠʷ ʩʜʫʚʢʠ) ʚ ʮʝʭ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʛʘʟʘ [6]. 

ʉʣʠʧʰʠʝʩʷ ʛʨʘʥʫʣʳ ʧʦʣʠʵʪʠʣʝʥʘ ʦʙʨʘʟʫʶʪʩʷ: ʧʦʩʣʝ ʚʠʙʨʦʩʠʪʘ ʛʨʘʥʫʣʷʪʦʨʦʚ 1-ʦʡ 

ʩʪʫʧʝʥʠ; ʧʦʩʣʝ ʚʠʙʨʦʩʠʪʘ ʛʨʘʥʫʣʷʪʦʨʦʚ 2-ʦʡ ʩʪʫʧʝʥʠ; ʧʦʩʣʝ ʧʫʩʢʘ ʛʨʘʥʫʣʷʪʦʨʦʚ. ʆʭʨʘʥʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʠʵʪʠʣʝʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1.  

 

ʊʘʙʣʠʮʘ 1 ï ʆʪʭʦʜʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʪʭʦʜʘ ʇʝʨʠʦʜʠʯʥʦʩʪʴ 

ʦʙʨʘʟʦʚʘʥʠʷ 

ʋʩʣʦʚʠʝ (ʤʝʪʦʜ) ʠ 

ʤʝʩʪʦ ʟʘʭʦʨʦʥʝʥʠʷ, 

ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ, 

ʫʪʠʣʠʟʘʮʠʠ 

ʂʦʣ-ʚʦ, 

ʢʛ/ʩʫʪʢʠ 

(ʪ/ʛʦʜ) 

ʉʣʠʧʰʠʝʩʷ ʛʨʘʥʫʣʳ 

ʧʦʣʠʵʪʠʣʝʥʘ 

ʨʝʤʦʥʪ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʩʦʛʣʘʩʥʦ ʛʨʘʬʠʢʫ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʚ 

ʧʦʣʠʵʪʠʣʝʥ ʜʣʷ ʠʟʜʝʣʠʡ 

ʰʠʨʧʦʪʨʝʙʘ, ʘ ʪʘʢʞʝ 

ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʢ ʦʪʭʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 1 ʠ 2 

ʢʘʪʝʛʦʨʠʠ 

96 ʪ/ʛʦʜ 

ʅʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʡ 

ʧʦʣʠʵʪʠʣʝʥ 

ʩʣʠʚʘʝʪʩʷ 1 ʨʘʟ ʚ 

ʩʫʪʢʠ 

ʦʪʧʨʘʚʣʷʶʪʩʷ 

ʧʦʪʨʝʙʠʪʝʣʶ ʅʄʇʕ-1, 

ʅʄʇʕ-2, ʅʄʇʕ-3 

90 ʪ/ʛʦʜ 

ʆʪʨʘʙʦʪʘʥʥʦʝ ʥʘʬʪʝʥʦʚʦʝ 

ʤʘʩʣʦ ʩ ʢʦʤʧʨʝʩʩʦʨʦʚ 1 ʠ 2 

ʢʘʩʢʘʜʘ 

ʩʦʛʣʘʩʥʦ ʢʘʨʪʳ 

ʩʤʘʟʢʠ ʠ ʛʨʘʬʠʢʘ 

ʚʳʚʦʟʷʪʩʷ ʥʘ ʙʘʟʫ 

ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ 

ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 

160 ʪ/ʛʦʜ 

ʏʝʰʫʡʯʘʪʳʡ ʧʦʣʠʵʪʠʣʝʥ, 

ʧʦʣʠʵʪʠʣʝʥʦʚʘʷ ʧʳʣʴ ʠ 

ʥʠʪʠ, ʧʦʣʫʯʘʝʤʳʝ ʧʨʠ 

ʛʨʘʥʫʣʠʨʦʚʘʥʠʠ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ 

ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʦʤ 

ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʫʧʘʢʦʚʢʠ, ʯʠʩʪʢʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʣʠʥʠʠ 

ʨʝʘʣʠʟʫʶʪʩʷ ʢʘʢ ʦʪʭʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 1 ʠ 2 

ʢʘʪʝʛʦʨʠʠ 

64 ʪ/ʛʦʜ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʪʭʦʜʘ ʇʝʨʠʦʜʠʯʥʦʩʪʴ 

ʦʙʨʘʟʦʚʘʥʠʷ 

ʋʩʣʦʚʠʝ (ʤʝʪʦʜ) ʠ 

ʤʝʩʪʦ ʟʘʭʦʨʦʥʝʥʠʷ, 

ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ, 

ʫʪʠʣʠʟʘʮʠʠ 

ʂʦʣ-ʚʦ, 

ʢʛ/ʩʫʪʢʠ 

(ʪ/ʛʦʜ) 

ʉʤʝʪʢʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ 

ʇɺɼ ʩ ʛʨʘʥʫʣʷʮʠʠ 1-ʦʡ 

ʩʪʫʧʝʥʠ ʠ ʛʨʘʥʫʣʷʮʠʠ 2-ʦʡ 

ʩʪʫʧʝʥʠ ʠ ʨʘʩʬʘʩʦʚʢʠ 

ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʫʧʘʢʦʚʢʠ, ʯʠʩʪʢʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʣʠʥʠʠ 

ʨʝʘʣʠʟʫʶʪʩʷ ʢʘʢ 

ʦʪʭʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 1 ʠ 2 

ʢʘʪʝʛʦʨʠʠ 

120 ʪ/ʛʦʜ 

ʆʪʭʦʜʳ ʧʣʝʥʢʠ, ʩʤʝʪʢʠ 

ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ 

ʧʦʣʠʵʪʠʣʝʥʘ, ʦʙʨʘʟʫʶʱʠʝʩʷ 

ʧʨʠ ʨʘʩʬʘʩʦʚʢʝ ʧ/ʵ ʥʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʨʘʩʬʘʩʦʚʦʯʥʦʡ ʣʠʥʠʠ 

ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʫʧʘʢʦʚʢʠ 

ʨʝʘʣʠʟʫʶʪʩʷ ʢʘʢ 

ʦʪʭʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 1 ʠ 2 

ʢʘʪʝʛʦʨʠʠ 

27 ʪ/ʛʦʜ 

ʆʪʨʘʙʦʪʘʥʥʳʝ ʇɸɹʳ ʩ 

ʨʘʩʪʚʦʨʝʥʥʳʤ ʚ ʥʠʭ 

ʧʦʣʠʵʪʠʣʝʥʦʤ 

ʩʦʛʣʘʩʥʦ ʛʨʘʬʠʢʘ 

ʧʨʦʤʳʚʦʢ ʠ ʧʦ 

ʤʝʨʝ ʟʘʛʨʷʟʥʝʥʠʷ 

ʟʘʢʘʯʠʚʘʝʪʩʷ ʚ 

ʧʠʨʦʣʠʟʥʫʶ ʩʤʦʣʫ 
30 ʪ/ʛʦʜ 

ʉʤʝʩʴ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʧʦʣʠʵʪʠʣʝʥʘ ʠ ʤʘʩʣʘ ʠʟ 

ʩʝʧʘʨʘʪʦʨʘ ʚʦʟʚʨʘʪʥʦʛʦ 

ʵʪʠʣʝʥʘ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ  

ʘʧʧ.3/1.6 

ʧʝʨʠʦʜʠʯʝʩʢʠ, 

ʤʝʪʦʜʦʤ 

ʧʝʨʝʜʘʚʣʠʚʘʥʠʷ 

ʚʳʚʦʟʠʪʩʷ ʥʘ ʙʘʟʫ 

ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʤʘʩʣʘ ʜʣʷ ʧʝʨʝʛʦʥʢʠ 

8 ʪ/ʛʦʜ 

ʇʦʣʠʵʪʠʣʝʥ ʠʟ ʛʠʜʨʦʟʘʪʚʦʨʦʚ 

ʠ ʬʘʢʝʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʧʨʠ ʯʠʩʪʢʝ ʫʥʦʩʠʪʩʷ ʠʟ 

ʨʝʘʢʪʦʨʦʚ ʠ ʦʪʜʝʣʠʪʝʣʝʡ 

ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʘʚʘʨʠʡʥʳʭ ʩʙʨʦʩʘʭ 

1 ʨʘʟ ʚ ʛʦʜ, 

ʢʘʧ. ʨʝʤʦʥʪ 

ʦʙʲʝʢʪʘ 

ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʢ 

ʦʪʭʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʯʘʩʪʠʯʥʦ ʥʘ ʩʚʘʣʢʫ 

ʧʨʝʜʧʨʠʷʪʠʷ  

6 ʪ/ʛʦʜ 

 

ʉʨʝʜʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩʦʩʪʘʚʣʷʶʪ 

7-10% ʠ ʠʭ ʦʙʲʝʤ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʆʢʦʣʦ 65% ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʯʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ 20 % ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

(ʫʧʘʢʦʚʢʘ). ɺʤʝʩʪʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʨʘʩʪʝʪ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ï ʵʪʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʙʨʘʢ, ʠʟʣʦʤ, ʦʪʩʣʫʞʠʚʰʠʝ ʩʚʦʡ ʩʨʦʢ ʠʟʜʝʣʠʷ, ʫʩʪʘʨʝʚʰʠʝ ʠʟʜʝʣʠʷ. 

ʉʫʱʝʩʪʚʫʶ ʪʨʠ ʤʝʪʦʜʘ ʧʝʨʝʨʘʙʦʪʢʠ: ʟʘʭʦʨʦʥʝʥʠʝ; ʩʞʠʛʘʥʠʝ; ʧʝʨʝʨʘʙʦʪʢʘ. ɿʘʭʦʨʦʥʝʥʠʝ 

ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʦʪʭʦʜʦʚ ʥʝʧʨʘʢʪʠʯʥʦ, ʪ.ʢ. ʧʦʣʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʠ ʩʪʘ 

ʣʝʪ. ʇʦʣʠʵʪʠʣʝʥ ʩ ʫʯʝʪʦʤ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʮʝʥʥʦʡ 

ʜʦʙʘʚʢʦʡ ʢ ʤʫʩʦʨʫ ʩʞʠʛʘʝʤʦʛʦ ʚ ʧʝʯʘʭ. ʆʙʨʘʟʫʝʤʘʷ ʧʨʠ ʵʪʦʤ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʥʫʞʜ. ʆʜʥʘʢʦ ʩʞʠʛʘʥʠʝ ʩʦʧʨʷʞʝʥʦ 

ʩ ʚʪʦʨʠʯʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʤʝʩʪʦ ʩʞʠʛʘʥʠʷ ʧʦʣʠʵʪʠʣʝʥ ʤʦʞʝʪ 

ʧʝʨʝʨʘʙʘʪʳʚʘʪʴʩʷ ʪʝʨʤʠʯʝʩʢʠʤ ʧʫʪʝʤ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʘʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʩʦʨʪʠʨʦʚʢʘ ʚʩʝʭ ʦʪʭʦʜʦʚ. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʧʦʣʠʪʠʢʦʡ ʚ ʦʙʣʘʩʪʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʢʘ ʣʦʢʘʣʴʥʦʛʦ ʩʙʦʨʘ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʥʘ ʤʝʩʪʘʭ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʝʮʠʢʣʠʟʘʮʠʝʡ. ʈʝʮʠʢʣʳ ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: ʩʙʦʨ 

ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ; ʩʦʨʪʠʨʦʚʢʘ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ; ʨʝʛʝʥʝʨʘʮʠʷ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. 
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ʆʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʥʘ ʜʘʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʘʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʙʦʨʢʠ ʦʪʭʦʜʦʚ.  
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/ ʀ.ʈ. ʂʠʨʝʝʚ, ɺ.ɹ. ɹʘʨʘʭʥʠʥʘ ð ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ 

ʈʦʩʩʠʠ. ï 2013. ï ˉ 10. ï ʉ. 22-26. 
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ʋʉʊʈɸʅɽʅʀɽ ʇʆʉʃɽɼʉʊɺʀʁ ɸɺɸʈʀʁʅʓʍ ʉʀʊʋɸʎʀʁ ʀ ʀʅʎʀɼɽʅʊʆɺ, 

ɺʆɿʅʀʂɸʖʑʀʍ ʅɸ ʅɽʌʊɽʇʈʆɺʆɼɸʍ 

 

ɸ.ʈ. ʖʩʫʧʦʚʘ ɸ.ʈ., ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɻ.ʀ, ʃʘʪʳʧʦʚʘ 

ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʧʨʦʚʝʜʝʥʠʶ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʳʷʚʣʝʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʝ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʨʦʠʩʰʝʩʪʚʠʡ ʥʘ ʫʯʘʩʪʢʘʭ ʥʝʬʪʝ- ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʧʨʦʚʦʜʦʚ 

(ʢʘʢ ʣʠʥʝʡʥʳʭ, ʪʘʢ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝʬʪʝʧʨʦʚʦʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ). ɹʫʜʝʪ ʧʦʣʝʟʥʘ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʢʦʪʦʨʳʝ 
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ʟʘʥʠʤʘʶʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʝʡ, ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ, ʨʝʤʦʥʪʦʤ ʠ ʤʦʜʝʨʥʠʟʘʮʠʝʡ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʧʨʦʚʦʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆɹɽʉʇɽʏɽʅʀɽ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆɻʆ ʆɹʒɽʂʊɸ, ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓɽ ʆʊʍʆɼʓ, ʅɽʌʊʔ, 

ɸɺɸʈʀʗ, ʃʀʂɺʀɼɸʎʀʗ 

 

This article updates the requirements for planning and conducting activities aimed at 

identifying, locating, and eliminating emergencies and incidents on sections of oil and 

petroleum product pipelines (both linear and technological pipeline systems located on the 

territory of an oil pipeline enterprise). It will be useful for organizations engaged in the 

operation, maintenance, repair, and modernization of main oil pipelines and petroleum product 

pipelines. 

Keywords: ENVIRONMENTAL SAFETY OF A PRODUCTION FACILITY, 

PRODUCTION WASTE, OIL, ACCIDENT, AND ELIMINATION 

 

ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦʩʣʝ ʘʚʘʨʠʠ ʥʘ ʄʅ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ 

ʘʣʛʦʨʠʪʤʫ [1]. ʇʝʨʚʳʤ ʜʝʣʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʪʢʣʶʯʝʥʠʝ 

ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʪʨʫʙʦʧʨʦʚʦʜʘ [2]. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʣʦʢʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʚ ʠ ʩʦʙʨʘʪʴ 

ʚʳʪʝʢʰʫʶ ʥʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ. ɼʣʷ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʩʦʙʨʘʥʥʦʡ ʞʠʜʢʦʩʪʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʨʝʟʝʨʚʫʘʨʳ [3]. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʪʝʨʨʠʪʦʨʠʠ 

ʜʣʷ ʨʝʤʦʥʪʘ ʠ ʨʘʟʤʝʱʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʩʢʨʳʚʘʝʪʩʷ 

ʧʦʚʨʝʞʜʝʥʥʳʡ ʫʯʘʩʪʦʢ ʥʝʬʪʝʧʨʦʚʦʜʘ ʠ ʚʳʢʘʧʳʚʘʝʪʩʷ ʢʦʪʣʦʚʘʥ ʜʣʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ [4]. 

ʉʦʛʣʘʩʥʦ ʨʝʛʣʘʤʝʥʪʫ ʈɼ-75.180.00-ʂʊʅ-399-09, ʘʚʘʨʠʡʥʳʡ ʫʯʘʩʪʦʢ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ 

ʦʩʪʘʪʢʦʚ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʦʯʠʩʪʢʘ ʢʦʪʣʦʚʘʥʘ ʦʪ ʥʝʬʪʷʥʳʭ 

ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʛʨʫʥʪʘ [5]. ɺʳʨʝʟʘʝʪʩʷ ʜʝʬʝʢʪʥʳʡ ʬʨʘʛʤʝʥʪ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ ʠʣʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʝʤʦʥʪʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ. ɺʥʫʪʨʝʥʥʷʷ 

ʧʦʣʦʩʪʴ ʤʘʛʠʩʪʨʘʣʠ ʛʝʨʤʝʪʠʟʠʨʫʝʪʩʷ [6]. ʇʨʦʙʫʨʠʚʘʶʪʩʷ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʫʨʦʚʥʷ ʥʝʬʪʠ, ʜʘʚʣʝʥʠʷ ʛʘʟʦʚ ʠ ʢʦʥʪʨʦʣʷ ʚʦʜʦʧʨʠʪʦʢʘ ʚ ʨʝʤʦʥʪʠʨʫʝʤʦʡ ʟʦʥʝ [7]. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʥʪʘʞ ʠ ʧʨʠʚʘʨʢʘ ʨʝʤʦʥʪʥʦʡ ʚʩʪʘʚʢʠ (ʢʘʪʫʰʢʠ). ʂʦʥʪʨʦʣʴʥʳʝ 

ʦʪʚʝʨʩʪʠʷ ʟʘʚʘʨʠʚʘʶʪʩʷ. ʇʨʦʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʟʦʣʷʮʠʷ ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʥʝʬʪʝʧʨʦʚʦʜʘ [8]. ʇʨʦʠʟʚʦʜʠʪʩʷ ʦʙʨʘʪʥʘʷ ʟʘʩʳʧʢʘ ʛʨʫʥʪʘ. ʅʝʬʪʝʧʨʦʚʦʜ ʟʘʧʫʩʢʘʝʪʩʷ ʚ 

ʨʘʙʦʪʫ ʠ ʚʳʚʦʜʠʪʩʷ ʥʘ ʰʪʘʪʥʳʡ ʨʝʞʠʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʘʱʠʪʥʦʝ 

ʦʙʚʘʣʦʚʘʥʠʝ, ʛʜʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ. ʉʦʙʨʘʥʥʘʷ ʥʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʧʝʨʝʢʘʯʠʚʘʶʪʩʷ 

ʦʙʨʘʪʥʦ ʚ ʥʝʬʪʝʧʨʦʚʦʜ. ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʥʝʬʪʴʶ ʧʦʯʚ. 

ʃʶʙʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʚʩʢʨʳʪʠʶ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʥʝʬʪʝʧʨʦʚʦʜʘ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢʦʪʣʦʚʘʥʘ ʜʣʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʨʘʟʨʝʰʝʥʳ ʩʪʨʦʛʦ ʧʦʩʣʝ 

ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʘʚʘʨʠʠ. ɼʣʷ ʚʩʢʨʳʪʠʷ ʘʚʘʨʠʡʥʦʛʦ ʫʯʘʩʪʢʘ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʦʙʫʩʪʨʦʡʩʪʚʘ ʨʝʤʦʥʪʥʦʛʦ ʢʦʪʣʦʚʘʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʢʩʢʘʚʘʪʦʨ ʩ ʦʜʥʠʤ 

ʢʦʚʰʦʤ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʬʪʝʧʨʦʚʦʜʘ (ʠʣʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʧʨʦʚʦʜʘ), 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ, ʯʪʦʙʳ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʚʰʦʤ ʵʢʩʢʘʚʘʪʦʨʘ ʠ ʩʪʝʥʢʦʡ ʪʨʫʙʳ ʙʳʣʦ 

ʥʝ ʤʝʥʝʝ 20 ʩʘʥʪʠʤʝʪʨʦʚ. ʆʩʪʘʚʰʠʡʩʷ ʛʨʫʥʪ ʫʜʘʣʷʝʪʩʷ ʚʨʫʯʥʫʶ, ʧʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʠʟʙʝʛʘʪʴ ʣʶʙʳʭ ʫʜʘʨʦʚ ʧʦ ʪʨʫʙʝ. ɻʘʙʘʨʠʪʳ ʨʝʤʦʥʪʥʦʛʦ ʢʦʪʣʦʚʘʥʘ ʠ ʩʭʝʤʘ ʝʛʦ 

ʤʘʨʢʠʨʦʚʢʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʨʤʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʈɼ-75.180.00-ʂʊʅ-159-

13. ɺʳʥʫʪʳʡ ʠʟ ʢʦʪʣʦʚʘʥʘ ʛʨʫʥʪ ʩʣʝʜʫʝʪ ʨʘʟʤʝʱʘʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʤʠʥʠʤʫʤ ʦʜʥʦʛʦ 

ʤʝʪʨʘ ʦʪ ʢʨʘʷ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʦʙʨʫʰʝʥʠʝ ʛʨʫʥʪʘ ʦʙʨʘʪʥʦ ʚ ʢʦʪʣʦʚʘʥ. ɿʘʧʨʝʱʝʥʦ 

ʠʟʚʣʝʢʘʪʴ ʢʨʫʧʥʳʝ ʦʙʲʝʢʪʳ (ʚʘʣʫʥʳ, ʢʘʤʥʠ, ʙʨʝʚʥʘ ʠ ʜʨʫʛʠʝ), ʝʩʣʠ ʠʭ ʨʘʟʤʝʨ ʧʨʝʚʳʰʘʝʪ 

2/3 ʰʠʨʠʥʳ ʢʦʚʰʘ ʵʢʩʢʘʚʘʪʦʨʘ. ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʨʝʤʦʥʪʥʦʛʦ ʢʦʪʣʦʚʘʥʘ ʥʘ ʫʯʘʩʪʢʘʭ 
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ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝʧʨʦʚʦʜʦʚ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʠʩʪʝʤʦʡ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʝʢ ʠ 

ʢʦʥʪʨʦʣʷ ʘʥʦʤʘʣʠʡ (ʉʆʋʠʂɸ), ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʧʨʝʜʧʠʩʘʥʠʷ ʈɼ-

35.240.00-ʂʊʅ-076-12 ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʣʦʞʝʥʠʷ ʦʧʪʦʚʦʣʦʢʦʥʥʦʛʦ ʢʘʙʝʣʷ ʉʆʋʠʂɸ ʜʦ ʠ 

ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ ʢʘʙʝʣʷ ʉʆʋʠʂɸ 

ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʈɼ-75.180.00-ʂʊʅ-159-13. ɼʣʷ 

ʙʝʟʦʧʘʩʥʦʛʦ ʩʧʫʩʢʘ ʠ ʧʦʜʲʝʤʘ ʨʘʙʦʯʠʭ ʢʦʪʣʦʚʘʥ ʦʩʥʘʱʘʝʪʩʷ ʧʨʠʩʪʘʚʥʳʤʠ ʣʝʩʪʥʠʮʘʤʠ 

ʰʠʨʠʥʦʡ ʥʝ ʤʝʥʝʝ 75 ʩʘʥʪʠʤʝʪʨʦʚ ʠ ʜʣʠʥʦʡ, ʧʨʝʚʳʰʘʶʱʝʡ ʛʣʫʙʠʥʫ ʢʦʪʣʦʚʘʥʘ ʥʘ 25%, 

ʧʨʠ ʵʪʦʤ ʥʘ ʢʘʞʜʫʶ ʩʪʦʨʦʥʫ ʪʦʨʮʘ ʢʦʪʣʦʚʘʥʘ ʜʦʣʞʥʳ ʧʨʠʭʦʜʠʪʴʩʷ ʜʚʝ ʣʝʩʪʥʠʮʳ. ɼʣʷ 

ʨʘʙʦʪʳ ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʢʦʪʣʦʚʘʥ ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʨʫʜʦʚʘʪʴ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʳʤ 

ʦʩʚʝʱʝʥʠʝʤ. 

ʇʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʫʯʘʩʪʢʘ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

ï ʠʩʪʝʯʝʥʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʯʝʨʝʟ ʤʝʩʪʦ ʧʦʚʨʝʞʜʝʥʠʷ ʩ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʝʨʝʢʘʯʢʦʡ ʚʦ ʚʨʝʤʝʥʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʪʝʭʥʠʢʠ; 

ï ʦʪʢʘʯʢʘ ʧʨʠ ʧʦʤʦʱʠ ʤʦʙʠʣʴʥʳʭ ʥʘʩʦʩʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩ ʧʝʨʝʣʠʚʦʤ ʚʦ ʚʨʝʤʝʥʥʳʝ 

ʭʨʘʥʠʣʠʱʘ; 

ï ʧʝʨʝʢʘʯʠʚʘʥʠʝ ʠʟ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʣʦʞʝʥʥʳʡ 

ʪʨʫʙʦʧʨʦʚʦʜ; 

ï ʦʪʢʘʯʠʚʘʥʠʝ ʥʝʬʪʠ ʠʣʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʟʘ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʪʫʶ ʟʘʜʚʠʞʢʫ; 

ï ʚʳʪʝʩʥʝʥʠʝ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʫʪʝʤ ʥʘʛʥʝʪʘʥʠʷ ʚʦʜʳ ʚʥʫʪʨʴ 

ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʪʢʘʯʢʠ ʩʦʜʝʨʞʠʤʦʛʦ ʠʟ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ, ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ ʩʪʘ ʤʝʪʨʦʚ ʦʪ ʟʦʥʳ ʨʘʟʣʠʚʘ, ʦʩʪʘʚʰʠʝʩʷ ʚʘʥʪʫʟʥʳʝ ʟʘʜʚʠʞʢʠ 

ʜʠʘʤʝʪʨʦʤ ʦʪ 150 ʜʦ 200 ʤʤ, ʩ ʥʦʨʤʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ 6,4 ʄʇʘ, ʦʩʥʘʱʝʥʥʳʝ ʤʫʬʪʦʚʳʤʠ 

ʪʨʦʡʥʠʢʘʤʠ (ʩ ʫʩʠʣʠʚʘʶʱʝʡ ʥʘʩʘʜʢʦʡ). ʂ ʥʠʤ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʩʧʝʮʪʝʭʥʠʢʘ ʜʣʷ 

ʧʝʨʝʢʘʯʢʠ ʚʦ ʚʨʝʤʝʥʥʳʝ ʝʤʢʦʩʪʠ. ʂʦʣʠʯʝʩʪʚʦ ʟʘʜʚʠʞʝʢ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʦʙʲʝʤʘ 

ʠʟʦʣʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ. ʅʘʩʦʩʥʳʝ ʘʛʨʝʛʘʪʳ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʫʜʘʣʝʥʠʠ ʥʝ ʤʝʥʝʝ 

50 ʤʝʪʨʦʚ ʦʪ ʚʨʝʤʝʥʥʳʭ ʝʤʢʦʩʪʝʡ ʠʣʠ ʤʝʩʪʘ ʟʘʢʘʯʢʠ. ʇʦʩʣʝ ʧʝʨʝʢʨʳʪʠʷ ʘʚʘʨʠʡʥʦʛʦ 

ʫʯʘʩʪʢʘ ʦʪʩʝʢʘʶʱʠʤʠ ʟʘʜʚʠʞʢʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥ ʦʪʚʦʜ ʦʩʪʘʪʢʦʚ ʧʨʦʜʫʢʪʘ 

ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʜʠʘʤʝʪʨʦʤ ʜʦ 12 ʤʤ ʠʣʠ ʩ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʘʥʪʫʟʥʦʡ ʟʘʜʚʠʞʢʠ ʜʠʘʤʝʪʨʦʤ 

100 ʤʤ. ʂʦʣʠʯʝʩʪʚʦ ʦʪʚʝʨʩʪʠʡ/ʧʘʪʨʫʙʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʲʝʤʦʤ ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ 

ʞʠʜʢʦʩʪʠ. ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʦʪʚʦʜʘ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʦʨʤʘʤ. 

ɼʣʷ ʩʙʦʨʘ ʨʘʟʣʠʚʰʠʭʩʷ ʚʝʱʝʩʪʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʟʘʱʠʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʵʣʘʩʪʠʯʥʳʝ ʨʝʟʝʨʚʫʘʨʳ, ʧʨʠʨʦʜʥʳʝ ʫʛʣʫʙʣʝʥʠʷ, ʨʝʟʝʨʚʫʘʨʳ ʙʣʠʞʘʡʰʠʭ 

ʩʪʘʥʮʠʡ, ʠʩʧʨʘʚʥʳʝ ʫʯʘʩʪʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʤʘʛʠʩʪʨʘʣʠ. ʇʨʠ 

ʦʜʥʦʥʠʪʦʯʥʦʡ ʧʨʦʢʣʘʜʢʝ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚʦʟʤʦʞʥʦ ʩʦʦʨʫʞʝʥʠʝ ʟʝʤʣʷʥʳʭ ʘʤʙʘʨʦʚ ʩ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʩʦʙʣʶʜʝʥʠʝʤ ʫʩʣʦʚʠʡ ʧʦ ʦʙʲʝʤʫ, ʫʧʣʦʪʥʝʥʠʶ ʠ ʛʠʜʨʦʠʟʦʣʷʮʠʠ 

ʦʩʥʦʚʘʥʠʷ ʠ ʩʪʝʥʦʢ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʶ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ. ɸʤʙʘʨ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʝ 

ʙʣʠʞʝ 100 ʤʝʪʨʦʚ ʦʪ ʤʝʩʪʘ ʘʚʘʨʠʡʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʅʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʦʪʚʦʜ ʜʦʞʜʝʚʳʭ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɼʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʚ 

ʘʤʙʘʨ ʫʩʪʨʘʠʚʘʝʪʩʷ ʪʨʘʥʰʝʷ ʠʣʠ ʧʨʦʢʣʘʜʳʚʘʝʪʩʷ ʚʨʝʤʝʥʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ ʜʠʘʤʝʪʨʦʤ ʦʪ 

150 ʜʦ 200 ʤʤ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʩʚʦʙʦʞʜʝʥʠʝʤ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚʳʧʦʣʥʷʶʪʩʷ ʨʘʙʦʪʳ ʧʦ 

ʩʙʦʨʫ ʨʘʟʣʠʚʰʠʭʩʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʊʨʝʙʦʚʘʥʠʷ 

ʢ ʫʜʘʣʝʥʠʶ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ ʩʦʩʪʦʷʪ ʚ 

ʩʣʝʜʫʶʱʠʤ. ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʫʜʘʣʝʥʠʷ ʙʨʘʢʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʪʨʫʙʳ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʢʨʝʪʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʜʦʩʪʫʧʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʦʙʣʶʜʝʥʠʷ 

ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. ɺʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʙʝʟʫʜʘʨʥʳʡ ʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʠʠ ʚʟʨʳʚʘ. ɼʦ ʥʘʯʘʣʘ ʚʳʨʝʟʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʤʦʥʪʠʨʦʚʘʪʴ 

ʰʫʥʪʠʨʫʶʱʫʶ ʧʝʨʝʤʳʯʢʫ ʠʟ ʤʥʦʛʦʞʠʣʴʥʦʛʦ ʤʝʜʥʦʛʦ ʢʘʙʝʣʷ ʩ ʩʝʯʝʥʠʝʤ ʥʝ ʤʝʥʝʝ 16 
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ʤʤ2. ɺ ʩʣʫʯʘʝ ʨʘʙʦʪ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʚʣʠʷʥʠʝʤ ʙʣʫʞʜʘʶʱʠʭ ʪʦʢʦʚ ʦʪ 

ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʩʝʯʝʥʠʝ ʧʝʨʝʤʳʯʢʠ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ 

ʠʩʭʦʜʷ ʠʟ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʦʢʘ ʜʨʝʥʘʞʘ, ʥʦ ʥʝ ʤʝʥʝʝ 50 ʤʤ2. ʇʦʜʣʝʞʘʱʠʡ ʫʜʘʣʝʥʠʶ 

ʫʯʘʩʪʦʢ ʪʘʢʞʝ ʰʫʥʪʠʨʫʝʪʩʷ. ʂʦʥʮʳ ʧʝʨʝʤʳʯʝʢ ʦʩʥʘʱʘʶʪʩʷ ʤʝʜʥʳʤʠ ʢʘʙʝʣʴʥʳʤʠ 

ʥʘʢʦʥʝʯʥʠʢʘʤʠ. ʂʨʝʧʣʝʥʠʝ ʧʝʨʝʤʳʯʝʢ ʢ ʪʨʫʙʦʧʨʦʚʦʜʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʘʣʴʥʳʤʠ 

ʣʝʥʪʘʤʠ (ʭʦʤʫʪʘʤʠ) ʩ ʥʘʪʷʞʢʦʡ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʯʠʱʝʥʥʫʶ ʜʦ ʙʣʝʩʢʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʪʨʫʙʳ. ɼʣʷ ʬʠʢʩʘʮʠʠ ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʭʦʤʫʪʝ ʧʨʠʚʘʨʠʚʘʝʪʩʷ ʩʪʘʣʴʥʦʡ ʙʦʣʪ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʥʝʬʪʝʧʨʦʚʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɺ ʮʝʣʷʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʭʦʜʘ 

ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʛʘʟʦʚ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠʟ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ ʜʣʷ ʦʛʥʝʚʳʭ ʨʘʙʦʪʘʭ, ʚʥʫʪʨʝʥʥʷʷ ʧʦʣʦʩʪʴ ʥʝʬʪʝʧʨʦʚʦʜʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʘ ʜʦ ʥʘʯʘʣʘ ʩʚʘʨʦʯʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. ɿʘʢʨʳʪʠʝ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʛʝʨʤʝʪʠʟʘʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʨʝʟʠʥʦʢʦʨʜʥʦʡ ʦʙʦʣʦʯʢʠ ʠʣʠ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʪʠʧʘ çʂʘʡʤʘʥè, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʠʘʤʝʪʨʫ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʨʤʝʪʠʟʘʪʦʨʦʚ çʂʘʡʤʘʥè ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʧʦʜʢʣʘʜʥʳʤʠ ʢʦʣʴʮʘʤʠ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ. 

ʇʨʦʮʝʜʫʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʛʝʨʤʝʪʠʟʘʮʠʠ, ʪʝʭʥʦʣʦʛʠʷ, ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʛʝʨʤʝʪʠʟʘʪʦʨʘʤ, ʧʦʜʛʦʪʦʚʢʘ ʠ ʫʩʪʘʥʦʚʢʘ, ʢʦʥʪʨʦʣʴ ʛʝʨʤʝʪʠʯʥʦʩʪʠ, ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʧʫʩʢʘ ʛʝʨʤʝʪʠʟʘʪʦʨʦʚ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʨʘʙʦʪ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʈɼ-75-75.180.00-ʂʊʅ-159-13. ʂʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ 

ʠ ʜʘʚʣʝʥʠʷ ʛʘʟʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʜʠʘʤʝʪʨʦʤ 12 ʤʤ, ʧʨʦʩʚʝʨʣʝʥʥʦʝ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʨʫʙʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 40 ʤ ʦʪ ʛʝʨʤʝʪʠʟʘʪʦʨʘ. 
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ʋɼʂ 624.131.276 

 

ʇʈʀʄɽʅɽʅʀɽ ɹɽʉʇʀʃʆʊʅʓʍ ʃɽʊɸʊɽʃʔʅʓʍ ɸʇʇɸʈɸʊʆɺ ɼʃʗ 

ʄʆʅʀʊʆʈʀʅɻɸ ʀ ʆɹʅɸʈʋɾɽʅʀʗ ʋʊɽʏɽʂ ʅɸ ʄɸɻʀʉʊʈɸʃʔʅʓʍ 

ʊʈʋɹʆʇʈʆɺʆɼɸʍ 

 

ʉ. ʖ. ʀʚʘʱʝʥʢʦ, ɸ.ʉ. ʉʘʣʠʝʚʘ 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʨʠ ʦʩʤʦʪʨʝ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜ. 

ʇʨʦʚʝʜʝʥʦ ʨʘʥʞʠʨʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ʧʷʪʠ ʢʘʪʝʛʦʨʠʷʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹɽʉʇʀʃʆʊʅʓʁ ʃɽʊɸʊɽʃʔʅʓʁ ɸʇʇɸʈɸʊ, 

ʇʈʆʄʓʐʃɽʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʄɸɻʀʉʊʈɸʃʔʅʓʁ ʊʈʋɹʆʇʈʆɺʆɼ, ʋʊɽʏʂɸ 

 

This paper examines the effectiveness of using unmanned aerial vehicles in inspecting 

main pipelines. Existing monitoring methods are ranked into five categories. 

 Keywords: UNMANNED AERIAL VEHICLE, INDUSTRIAL SAFETY, MAIN 

PIPELINE, LEAK 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ 

ʙʝʟʦʧʘʩʥʳʡ ʪʨʘʥʩʧʦʨʪ ʩʳʨʴʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʫʶ ʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʫʶ 

ʟʘʜʘʯʫ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʩʦʧʨʷʞʝʥʦ ʩ ʢʣʶʯʝʚʳʤʠ ʘʩʧʝʢʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʧʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ (ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʫʪʝʯʝʢ, ʚʟʨʳʚʦʚ, ʧʦʞʘʨʦʚ, ʥʝʜʦʧʫʱʝʥʠʝ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ), ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ (ʤʠʥʠʤʠʟʘʮʠʷ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʝʪʘʥʘ, ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ, 

ʧʦʯʚʳ ʠ ʚʦʜʦʝʤʦʚ). ʋʪʝʯʢʠ ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ ʩʨʝʜʳ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʫʶ ʫʛʨʦʟʫ, ʢʦʪʦʨʘʷ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʢʨʠʪʠʯʝʩʢʠʝ 

ʧʦʩʣʝʜʩʪʚʠʷ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ.  

 

 
ʈʠʩʫʥʦʢ ï ʇʦʩʣʝʜʩʪʚʠʷ ʦʪ ʫʪʝʯʢʠ ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ ʩʨʝʜʳ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ 

ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʝʢ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʧʨʠʤʝʥʷʶʪ 
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ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʪʘʢʠʝ ʢʘʢ ʧʝʰʠʝ ʦʙʭʦʜʳ, ʧʘʪʨʫʣʠʨʦʚʘʥʠʝ ʥʘ 

ʘʚʪʦʤʦʙʠʣʷʭ ʠ ʚʝʨʪʦʣʸʪʥʳʝ ʦʙʣʸʪʳ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʜʭʦʜʳ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ 

ʦʛʨʘʥʠʯʝʥʠʡ. 

ʇʝʰʠʝ ʦʙʭʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʪʁʩʷ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ 

ʦʙʲʝʢʪʠʚʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʦ ʦʭʚʘʪʫ, ʥʦ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʢʦʥʪʨʦʣʷ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʪʘʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʟʘʚʠʩʠʪ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʇʘʪʨʫʣʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʝʤʧʳ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴʶ 

ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ ʢ ʪʨʘʩʩʝ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʥʝʨʝʜʢʦ ʦʪʩʫʪʩʪʚʫʶʪ ʣʠʙʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ 

ʦʩʤʦʪʨ ʦʭʨʘʥʥʦʡ ʟʦʥʳ. ʆʪʜʝʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʩʦʩʪʘʚʣʷʶʪ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, 

ʛʜʝ ʜʚʠʞʝʥʠʝ ʪʝʭʥʠʢʠ ʦʛʨʘʥʠʯʝʥʦ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ. 

ɺʝʨʪʦʣʸʪʥʳʝ ʦʙʣʝʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʡ ʪʝʤʧ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʰʠʨʦʢʠʡ ʦʙʟʦʨ, 

ʦʜʥʘʢʦ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʘʪʨʘʪʥʳʭ ʤʝʪʦʜʦʚ. ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʪʨʝʙʫʝʪʩ ̫ ʧʨʠʚʣʝʯʝʥʠʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʠʣʦʪʦʚ ʠ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʛʣʘʩʦʚʘʥʠʠ ʧʦʣʝʪʦʚ. ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʚʠʟʫʘʣʴʥʦʛʦ ʠ 

ʜʘʞʝ ʧʨʠʙʦʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩ ʙʦʨʪʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʩʪʘʸʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʬʠʢʩʘʮʠʠ 

ʣʦʢʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʫʪʝʯʢʠ ʠ ʫʪʦʯʥʝʥʠʷ ʝʸ ʧʘʨʘʤʝʪʨʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʝʢ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ). ʉʦʚʨʝʤʝʥʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʠʥʩʧʝʢʮʠʠ ʣʠʥʝʡʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʤʦʛʫʪ ʦʩʥʘʱʘʪʴʩʷ ʥʘʙʦʨʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʥʩʦʨʦʚ, ʚʢʣʶʯʘʷ 

ʪʝʧʣʦʚʠʟʠʦʥʥʳʝ ʤʦʜʫʣʠ, ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʳ, ʦʧʪʠʯʝʩʢʠʝ ʢʘʤʝʨʳ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, 

ʣʠʜʘʨʳ, ʘ ʪʘʢʞʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʀʥʪʝʛʨʘʮʠʷ ɹʇʃɸ ʚ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʦʡ ʢʘʢ ʧʨʠ ʧʣʘʥʦʚʳʭ 

ʦʙʩʣʝʜʦʚʘʥʠʷʭ, ʪʘʢ ʠ ʧʨʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. ɺ ʨʘʤʢʘʭ ʧʣʘʥʦʚʦʛʦ ʢʦʥʪʨʦʣʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʧʦʣʥʷʪʴ ʨʝʛʫʣʷʨʥʫʶ ʪʝʧʣʦʚʠʟʠʦʥʥʫʶ ʩʲʸʤʢʫ, ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʬʦʪʦʬʠʢʩʘʮʠʶ ʩʦʩʪʦʷʥʠʷ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʦʚ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʚʘʨʠʡʥʳʭ ʧʨʠʟʥʘʢʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʦʣʸʪ ʥʘ ʤʘʣʳʭ ʚʳʩʦʪʘʭ (ʧʦʨʷʜʢʘ 30 ʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʪʨʫʙʦʧʨʦʚʦʜʘ), 

ʚʳʧʦʣʥʷʪʴ ʪʦʯʝʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚʩʪʨʦʝʥʥʳʤʠ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʘʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʵʢʩʧʣʫʘʪʠʨʫʶʱʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʨʝʘʛʠʨʦʚʘʥʠʶ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʤʦʥʠʪʦʨʠʥʛʫ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɹʇʃɸ. ʂ ʢʣʶʯʝʚʳʤ 

ʦʛʨʘʥʠʯʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ: ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʣʸʪʦʚ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʦʛʨʘʥʠʯʝʥʥʘʷ ʜʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ, 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʸʤʢʦʩʪʴʶ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ; ʘ ʪʘʢʞʝ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʠʚʣʝʯʝʥʠʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʝʥʩʦʨʦʚ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ ɹʇʃɸ, ʠ ʠʟʫʯʝʥʠʷ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʦ ʨʘʥʞʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ʧʷʪʠ ʢʘʪʝʛʦʨʠʷʤ, 

ʨʝʟʫʣʴʪʘʪʳ ʠ ʜʝʪʘʣʴʥʘʷ ʘʨʛʫʤʝʥʪʘʮʠʷ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ. 

ɺʥʝʜʨʝʥʠʝ ɹʇʃɸ ʚ ʧʨʘʢʪʠʢʫ ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʧʝʨʝʭʦʜ 

ʢ ʧʨʝʜʠʢʪʠʚʥʦʡ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ. ʉʠʩʪʝʤʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʯʘʩʪʦʪʫ ʠ ʪʦʯʥʦʩʪʴ 

ʥʘʙʣʶʜʝʥʠʡ, ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʡ 
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ʤʦʥʠʪʦʨʠʥʛ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʥʘʜʸʞʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʩʥʠʞʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʘʚʘʨʠʡ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ. 

 

ʊʘʙʣʠʮʘ ï ʈʘʥʞʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 

ʂ
ʨ
ʠ
ʪ
ʝ
ʨ
ʠ
ʡ

 ʄʝʪʦʜ ʤʦʥʠʪʦʨʠʥʛʘ 

ʇʝʰʠʝ ʦʙʭʦʜʳ 
ʇʘʪʨʫʣʠʨʦʚʘʥʠʝ ʥʘ 

ʘʚʪʦʤʦʙʠʣʷʭ 

ɺʝʨʪʦʣʝʪʥʳʝ 

ʦʙʣʝʪʳ 

ɹʝʩʧʠʣʦʪʥʳʝ 

ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ 

(ɹʇʃɸ) 

ʕ
ʢ
ʦ
ʥ
ʦ
ʤ
ʠ
ʯ
ʥ
ʦ
ʩ
ʪ
ʴ

 ɺʳʩʦʢʘʷ 

ʥʠʟʢʠʝ ʢʘʧʠʪʘʣʴʥʳʝ 

ʟʘʪʨʘʪʳ, ʚʳʩʦʢʘʷ 

ʪʨʫʜʦʸʤʢʦʩʪʴ 

ʉʨʝʜʥʷʷ 

ʟʘʪʨʘʪʳ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ 

ʟʘʨʧʣʘʪʫ ʚʦʜʠʪʝʣʝʡ 

 

ʅʠʟʢʘʷ 

ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ 

ʘʨʝʥʜʫ ʠ ʧʦʣʸʪʥʳʡ 

ʯʘʩ 

ʉʨʝʜʥʷʷ 

ʫʤʝʨʝʥʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ 

ʟʘʪʨʘʪʳ, ʥʠʟʢʘʷ 

ʩʪʦʠʤʦʩʪʴ ʧʦʣʸʪʥʦʛʦ 

ʯʘʩʘ, ʥʦ ʪʨʝʙʫʶʪʩʷ 

ʦʧʝʨʘʪʦʨʳ 

ɹ
ʝ
ʟ
ʦ
ʧ
ʘ
ʩ
ʥ
ʦ
ʩ
ʪ
ʴ

 

ʅʠʟʢʘʷ  

ʨʠʩʢ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʚ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʫʩʪʘʣʦʩʪʴ, 

ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ ʩʨʝʜʳ 

(ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʠ), 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʛʦʜʳ 

ʉʨʝʜʥʷʷ  

ʨʠʩʢ ɼʊʇ, 

ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʧʨʦʭʦʜʠʤʦʩʪʴ 

ʘʚʪʦʤʦʙʠʣʷ 

ʅʠʟʢʘʷ  

ʨʠʩʢ 

ʘʚʠʘʢʘʪʘʩʪʨʦʬʳ, 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʧʦʛʦʜʳ, ʩʝʨʴʝʟʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʘʚʘʨʠʠ 

ɺʳʩʦʢʘʷ  

ʧʝʨʩʦʥʘʣ ʜʠʩʪʘʥʮʠʦʥʥʦ 

ʫʧʨʘʚʣʷʝʪ ʘʧʧʘʨʘʪʦʤ, 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʞʠʟʥʠ 

ʦʧʝʨʘʪʦʨʘ ʦʪʩʫʪʩʪʚʫʝʪ 

ʆ
ʧ
ʝ
ʨ
ʘ
ʪ
ʠ
ʚ
ʥ
ʦ
ʩ
ʪ
ʴ

 ʅʠʟʢʘʷ  

ʩʢʦʨʦʩʪʴ 3-5 ʢʤ/ʯ, 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʨʝʣʴʝʬʘ ʠ ʧʦʛʦʜʳ 

ʉʨʝʜʥʷʷ  

ʩʢʦʨʦʩʪʴ 20ï40 

ʢʤ/ʯ, ʟʘʚʠʩʠʪ ʦʪ 

ʜʦʨʦʞʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ɺʳʩʦʢʘʷ 

ʩʢʦʨʦʩʪʴ 100ï150 

ʢʤ/ʯ, ʙʳʩʪʨʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʙʦʣʴʰʠʭ 

ʨʘʩʩʪʦʷʥʠʡ 

ɺʳʩʦʢʘʷ  

ʩʢʦʨʦʩʪʴ 50ï80 ʢʤ/ʯ, 

ʙʳʩʪʨʳʡ ʟʘʧʫʩʢ, ʥʝ 

ʪʨʝʙʫʝʪʩʷ ʘʵʨʦʜʨʦʤ 

ʊ
ʦ
ʯ
ʥ
ʦ
ʩ
ʪ
ʴ

 ɺʳʩʦʢʘʷ  

ʚʠʟʫʘʣʴʥʳʡ ʠ 

ʧʨʠʙʦʨʥʳʡ ʢʦʥʪʨʦʣʴ 

ʚʙʣʠʟʠ 

ʉʨʝʜʥʷʷ 

 ʦʩʤʦʪʨ ʩ ʧʦʣʦʩʳ 

ʦʪʚʦʜʘ, ʤʥʦʞʝʩʪʚʦ 

çʩʣʝʧʳʭ ʟʦʥè  

ʅʠʟʢʘʷ  

ʦʩʤʦʪʨ ʩ ʚʳʩʦʪʳ, 

ʜʝʪʘʣʠʟʘʮʠʷ 

ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ 

ʤʝʣʢʠʭ ʜʝʬʝʢʪʦʚ 

ɺʳʩʦʢʘʷ  

ʧʦʣʸʪ ʥʘ ʤʘʣʦʡ ʚʳʩʦʪʝ, 

ʩʲʸʤʢʘ ʚ ʚʳʩʦʢʦʤ 

ʨʘʟʨʝʰʝʥʠʠ, 
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The article analyzes the key problems of industrial safety at the regional level ï 
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ʇʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʘʚʘʨʠʡ ʠ ʠʥʮʠʜʝʥʪʦʚ ʥʘ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ (ʆʇʆ), 

ʤʠʥʠʤʠʟʘʮʠʶ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʟʘʱʠʪʫ ʞʠʟʥʠ ʣʶʜʝʡ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ. ɼʣʷ ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ ʧʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʘʚʘʨʠʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʧʦʩʦʙʥʳ ʥʘʥʝʩʪʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʫʱʝʨʙ 

ʵʢʦʥʦʤʠʢʝ, ʵʢʦʣʦʛʠʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ 116-ʌɿ çʆ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚè ʦʪ 21 ʠʶʣʷ 1997 ʛʦʜʘ [1]. ɼʘʥʥʳʡ 

ʟʘʢʦʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʘʚʦʚʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʦʩʥʦʚʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʥʦʤʦʯʠʷ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʥʘʜʟʦʨʝ ʟʘ 

ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʛʨʘʝʪ ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʠ ʘʪʦʤʥʦʤʫ ʥʘʜʟʦʨʫ (ʈʦʩʪʝʭʥʘʜʟʦʨ). 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ: 

 1. ʌʠʟʠʯʝʩʢʠʡ ʠ ʤʦʨʘʣʴʥʳʡ ʠʟʥʦʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʆʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ 
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ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʤʦʥʦʛʦʨʦʜʘʭ ʠ ʨʝʛʠʦʥʘʭ ʩ ʨʘʟʚʠʪʦʡ 

ʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ ʈʦʩʪʝʭʥʘʜʟʦʨʘ, ʟʘ 9 ʤʝʩʷʮʝʚ 2024 

ʛʦʜʘ ʥʘ ʧʦʜʥʘʜʟʦʨʥʳʭ ʦʙʲʝʢʪʘʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 60 ʘʚʘʨʠʡ, ʚʢʣʶʯʘʷ 15 ʘʚʘʨʠʡ ʩ 

ʧʦʩʪʨʘʜʘʚʰʠʤʠ [2]. ʋʩʪʘʨʝʚʰʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʚʨʝʤʝʥʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʙʦʝʚ. 

 2. ʈʝʛʠʦʥʘʣʴʥʳʝ ʜʠʩʙʘʣʘʥʩʳ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʠʪʫʘʮʠʷ ʩ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʧʦ ʨʝʛʠʦʥʘʤ. ʅʘʠʙʦʣʝʝ 

ʩʣʦʞʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʫʙʲʝʢʪʘʭ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ï ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʘʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʘʭ ʋʨʘʣʘ ʠ 

ʉʠʙʠʨʠ. ʇʨʠ ʵʪʦʤ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʦʪʤʝʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ 

ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʣʘʙʘʷ ʨʘʟʚʠʪʦʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʯʨʝʟʚʳʯʘʡʥʳʝ 

ʩʠʪʫʘʮʠʠ. 

 3. ɼʝʬʠʮʠʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ. ʆʩʪʨʘʷ ʥʝʭʚʘʪʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʩʦʥʘʣʘ ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ï ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ 

ʘʚʘʨʠʡ. ʉʠʩʪʝʤʘ ʘʪʪʝʩʪʘʮʠʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʆʇʆ, ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ [3]. 

 4. ʂʠʙʝʨʫʛʨʦʟʳ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʠʩʪʝʤʘʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɺ ʪʨʝʪʴʝʤ ʢʚʘʨʪʘʣʝ 

2025 ʛʦʜʘ ʚ ʈʦʩʩʠʠ ʟʘʬʠʢʩʠʨʦʚʘʥ ʟʘʤʝʪʥʳʡ ʨʦʩʪ ʫʛʨʦʟ ʜʣʷ ʩʠʩʪʝʤ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʦ ʪʝʤʧʘʤ ʨʦʩʪʘ ʢʠʙʝʨʫʛʨʦʟ ʩʪʨʘʥʘ ʟʘʥʷʣʘ ʚʪʦʨʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʨʝʛʠʦʥʦʚ 

ʤʠʨʘ [4]. ɸʪʘʢʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʧʦʩʦʙʥʳ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʠ ʤʘʩʰʪʘʙʥʳʤ ʘʚʘʨʠʷʤ. 

 5. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ. ʄʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʦʙʝʥʥʦ 

ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ, ʥʝ ʠʤʝʶʪ ʧʦʣʥʦʮʝʥʥʳʭ ʩʠʩʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʦʮʝʥʢʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʨʠʩʢʘʤʠ. ʆʪʩʫʪʩʪʚʠʝ ʧʨʦʛʥʦʟʥʦʡ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʝʡ ʠ 

ʧʨʦʘʢʪʠʚʥʳʭ ʤʝʨ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʥʮʠʜʝʥʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʨʝʘʢʪʠʚʥʦʤʫ ʧʦʜʭʦʜʫ ʢ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʫʩʪʨʘʥʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʚʤʝʩʪʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʠʯʠʥ [5]. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʩʪʚʠʷ ʚʣʠʷʥʠʝ ʧʨʦʙʣʝʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 

ʨʝʛʠʦʥ: 

1) ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ. ɸʚʘʨʠʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʚʣʝʢʫʪ ʟʘ 
ʩʦʙʦʡ: ʧʨʷʤʳʝ ʧʦʪʝʨʠ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ʢʦʩʚʝʥʥʳʝ ʧʦʪʝʨʠ ʠʟ-ʟʘ ʧʨʦʩʪʦʷ ʩʤʝʞʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʥʘʨʫʰʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʮʝʧʦʯʝʢ; ʨʦʩʪ ʩʪʨʘʭʦʚʳʭ ʧʨʝʤʠʡ ʠ ʩʪʦʠʤʦʩʪʠ ʢʨʝʜʠʪʦʚʘʥʠʷ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʛʠʦʥʘ; 

ʩʥʠʞʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʢʦʚ, ʚ 2024 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡ ʠ ʠʥʮʠʜʝʥʪʦʚ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʌ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 1 380 ʩʣʫʯʘʝʚ ʧʨʦʪʠʚ 1 200 ʚ 2023 ʛʦʜʫ 

[6]. 

2)  ʉʦʮʠʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ: ʪʨʘʚʤʘʪʠʟʤ ʠ ʛʠʙʝʣʴ ʨʘʙʦʪʥʠʢʦʚ: ʧʦ ʩʪʘʪʠʩʪʠʢʝ, 
ʜʦʣʷ ʩʤʝʨʪʝʣʴʥʳʭ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʚ ʦʙʱʝʤ ʯʠʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʨʘʚʤ 

ʩʦʩʪʘʚʣʷʝʪ 3,7ï4,83% [6]; ʵʚʘʢʫʘʮʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʢʨʫʧʥʳʭ ʘʚʘʨʠʷʭ; ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʚ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ; ʩʥʠʞʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʦʪʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʠʟ ʨʝʛʠʦʥʦʚ ʩ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ.  

3) ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʧʨʦʙʣʝʤʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʥʝʬʪʝʛʘʟʦʚʦʤ ʩʝʢʪʦʨʝ: ʝʞʝʜʥʝʚʥʦ ʚ ʩʠʩʪʝʤʝ ʛʘʟʦ- ʠ ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʈʦʩʩʠʠ ʬʠʢʩʠʨʫʝʪʩʷ 

ʚ ʩʨʝʜʥʝʤ ʧʦ ʜʚʝ ʘʚʘʨʠʠ [6]. ʈʘʟʣʠʚʳ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʚʳʙʨʦʩʳ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʘʪʤʦʩʬʝʨʫ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘʥʦʩʷʪ ʜʦʣʛʦʩʨʦʯʥʳʡ ʫʱʝʨʙ ʵʢʦʩʠʩʪʝʤʘʤ 

ʨʝʛʠʦʥʘ ʠ ʪʨʝʙʫʶʪ ʤʥʦʛʦʣʝʪʥʠʭ ʫʩʠʣʠʡ ʧʦ ʨʝʘʙʠʣʠʪʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʨʝʜʣʦʞʠʤ ʥʝʢʦʪʦʨʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʚʳʰʝ ʧʨʦʙʣʝʤ: 
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1. ʄʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ 

ʧʨʦʛʨʘʤʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʤʦʥʦʛʦʨʦʜʘʭ ʠ 

ʨʝʛʠʦʥʘʭ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ. 

2. ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ï ʩʦʟʜʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʮʝʥʪʨʦʚ 

ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʩʠʣʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʦʙʫʯʝʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

3. ʎʠʬʨʦʚʠʟʘʮʠʷ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʛʥʦʟʥʦʡ ʘʥʘʣʠʪʠʢʠ ʨʠʩʢʦʚ, ʟʘʱʠʪʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʩʠʩʪʝʤ ʦʪ ʢʠʙʝʨʘʪʘʢ. 

4. ʋʩʠʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʥʘʜʟʦʨʘ ï ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʥʩʧʝʢʪʦʨʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʈʦʩʪʝʭʥʘʜʟʦʨʘ, ʧʨʠʤʝʥʝʥʠʝ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ 

ʧʨʦʚʝʨʦʢ, ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. 

5. ʄʝʞʨʝʛʠʦʥʘʣʴʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ï ʦʙʤʝʥ ʣʫʯʰʠʤʠ ʧʨʘʢʪʠʢʘʤʠ ʤʝʞʜʫ 

ʩʫʙʲʝʢʪʘʤʠ ʈʌ, ʩʦʟʜʘʥʠʝ ʨʝʟʝʨʚʦʚ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʨʝʛʠʦʥʘ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

6. ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʚʚʝʜʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʠʤʫʣʦʚ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʝʣʘʷ ʚʳʚʦʜ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʙʣʝʤʳ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʤʝʶʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʢʘʟʳʚʘʶʪ ʤʥʦʛʦʧʣʘʥʦʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʛʠʦʥ 

ï ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʜʦ ʩʦʮʠʘʣʴʥʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ 

ʫʩʠʣʠʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ ʠ ʦʙʱʝʩʪʚʘ.  
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ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ɿɼɸʅʀʁ ɺ ɾɸʈʂʆʄ ʂʃʀʄɸʊɽ ʉ ʋʏɪʊʆʄ 

ʇʈʆʄʓʐʃɽʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

 

ʉ.ɸ. ɻʝʧʧʝʣʴ 

ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ r ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ. ɺ ʨʘʡʦʥʘʭ ʩ ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ ʚʦʧʨʦʩʳ 

ʨʝʰʘʶʪʩʷ ʢʦʤʧʣʝʢʩʥʦ, ʧʨʠʤʝʥʷʷ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʷ 

ʟʘʱʠʪʫ ʦʪ ʩʦʣʥʮʘ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʙʝʟʦʧʘʩʥʦʩʪʴ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʚ ʨʝʛʠʦʥʘʭ ʩ ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʈʆʄʓʐʃɽʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ɾɸʈʂʀʁ ʂʃʀʄɸʊ, 

ɿɸʑʀʊɸ ʆʊ ʉʆʃʅʎɸ, ʕʅɽʈɻʆʉɹɽʈɽɾɽʅʀɽ, ʄɸʊɽʈʀɸʃʓ ɼʃʗ 

ʉʊʈʆʀʊɽʃʔʉʊɺɸ  

 

This article discusses the issues of ensuring industrial safety in the design of buildings. 

In areas with hot climates, issues are solved comprehensively, using special design methods, 

taking into account sun protection and energy conservation. Examples of the use of materials 

for the construction of buildings in regions with hot climates are given. 

Keywords: INDUSTRIAL SAFETY, HOT CLIMATE, SUN PROTECTION, ENERGY 

SAVING, BUILDING MATERIALS 

 

ʂ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʣʠʢʚʠʜʘʮʠʷ 

ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ ʚ ʞʘʨʢʦʤ ʢʣʠʤʘʪʝ ʩ 

ʫʯʸʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʫʯʠʪʳʚʘʶʱʝʛʦ ʘʥʘʣʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʨʘʟʨʘʙʦʪʢʫ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ.  

ʈʘʡʦʥʳ ʩ ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ ʦʪʣʠʯʘʶʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʣʝʪʦʤ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ 27°ʉ ʜʦ 45°ʉ ʠ ʚʳʰʝ. ɺ ʪʘʢʠʭ ʨʘʡʦʥʘʭ ʩʫʪʦʯʥʘʷ ʘʤʧʣʠʪʫʜʘ 

ʪʝʤʧʝʨʘʪʫʨ, ʷʚʣʷʶʱʝʡʩʷ ʨʘʟʥʠʮʝʡ ʤʝʞʜʫ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʠ ʩʘʤʦʡ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʚʦʟʜʫʭʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 40Áʉ. ɾʘʨʢʠʡ ʩʫʭʦʡ ʢʣʠʤʘʪ 

ʚ ʈʦʩʩʠʠ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʂʘʚʢʘʟʝ, ʚ ʂʨʳʤʫ, ʥʘ ʧʦʙʝʨʝʞʴʝ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ, ʥʘ 

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ɾʘʨʢʠʡ ʚʣʘʞʥʳʡ ʢʣʠʤʘʪ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘ ʯʝʨʥʦʤʦʨʩʢʦʤ 

ʧʦʙʝʨʝʞʴʝ ʚ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ ʉʦʯʠ [1, ʩ. 127]. ɸʥʘʣʠʟʠʨʫʷ ʧʦʛʦʜʫ ʚ ʈʦʩʩʠʠ ʩ 2022 ʛʦʜʘ ʧʦ 

2025 ʛʦʜ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʝʚʝʨʘ ʦʙʣʘʩʪʠ, 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʍʝʨʩʦʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ, ʂʨʳʤ, ʂʘʣʤʳʢʠʷ, 

ʏʝʯʝʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʪʘʢʞʝ ʦʪʥʦʩʪ̫ʩʷ ʢ ʞʘʨʢʦʤʫ ʪʠʧʫ ʧʦʛʦʜʳ, ʪʘʢ ʢʘʢ ʧʦʚʳʰʝʥʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʨʝʛʠʦʥʘʭ ʧʨʝʚʳʰʘʝʪ 100 ʜʥʝʡ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ ʚ ʞʘʨʢʦʤ ʢʣʠʤʘʪʝ ʩ ʫʯʸʪʦʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʠ ʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ. ɺ 

ʩʦʚʦʢʫʧʥʦʩʪʠ, ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ: ʧʘʩʩʠʚʥʳʝ 

ʤʝʪʦʜʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʦʨʠʝʥʪʘʮʠʶ ʧʦ ʩʪʦʨʦʥʘʤ ʩʚʝʪʘ ʩ ʤʠʥʠʤʠʟʘʮʠʝʡ ʟʘʧʘʜʥʳʭ 
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ʬʘʩʘʜʦʚ, ʵʬʬʝʢʪʠʚʥʦʝ ʟʘʪʝʥʝʥʠʝ ʩʚʝʪʦʚʳʭ ʧʨʦʝʤʦʚ, ʟʘʱʠʪʘ ʦʪ ʩʦʣʥʮʘ ʩʚʝʪʦʚʳʭ ʧʨʦʝʤʦʚ, 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʠ ʢʨʦʚʝʣʴ ʟʜʘʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

ʘʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʠʝ ʚʝʥʪʠʣʷʮʠʶ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ; ʛʨʘʤʦʪʥʘʷ 

ʧʣʘʥʠʨʦʚʢʘ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʜʫʭʘ ʠ ʟʘʱʠʪʳ ʦʪ 

ʩʦʣʥʮʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʧʦʚʳʰʘʝʪ ʢʦʤʬʦʨʪ, ʩʦʙʣʶʜʘʷ ʧʨʠ ʵʪʦʤ ʥʦʨʤʳ 

ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʫʷ ʥʝʛʦʨʶʯʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʩʠʩʪʝʤʳ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʠʟʢʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ.  

ɺʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ. ɺ 

ʞʘʨʢʠʭ ʨʝʛʠʦʥʘʭ ʠ ʚ ʨʘʡʦʥʘʭ ʩ ʨʝʟʢʠʤʠ ʧʝʨʝʧʘʜʘʤʠ ʪʝʤʧʝʨʘʪʫʨ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʣʘʛʦʩʪʦʡʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʥʘʧʨʠʤʝʨ, ʢʝʨʘʤʠʯʝʩʢʘʷ ʧʣʠʪʢʘ, ʚʦʜʦʩʪʦʡʢʘʷ 

ʢʨʘʩʢʘ, ʣʝʛʢʠʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʢ ʢʦʨʨʦʟʠʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʘʥʪʠʢʦʨʨʦʟʠʡʥʳʤ 

ʧʦʢʨʳʪʠʝʤ, ʙʝʪʦʥ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʤʝʩʝʡ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʭ ʝʛʦ 

ʨʘʟʨʫʰʝʥʠʝ. ʄʘʪʝʨʠʘʣʳ ʚʳʙʠʨʘʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ: 

ʩʦʩʪʘʚ, ʧʣʦʪʥʦʩʪʴ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʦʛʥʝʩʪʦʡʢʦʩʪʴ, ʚʣʘʛʦʩʪʦʡʢʦʩʪʴ, 

ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʩʨʦʢ ʩʣʫʞʙʳ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʚʠʜʘʤ ʚʦʟʜʝʡʩʪʚʠʡ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ [2, ʩ. 267]. 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ 116-ʌɿ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʨʷʜʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʝʨʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ [5]. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʟʜʘʥʠʡ ʚ ʞʘʨʢʦʤ ʢʣʠʤʘʪʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ 

ʜʦʢʫʤʝʥʪʘʤ, ʫʯʠʪʳʚʘʶʱʠʤ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ [3, 4].  

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʞʘʨʢʦʛʦ ʢʣʠʤʘʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ, ʪʨʝʙʫʶʱʫʶ ʠʥʪʝʛʨʘʮʠʠ ʟʥʘʥʠʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʠʥʞʝʥʝʨʥʳʭ ʥʘʫʢ, 

ʵʢʦʣʦʛʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʬʬʝʢʪʠʚʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʟʜʦʨʦʚʴʝ ʠ 

ʢʦʤʬʦʨʪ ʣʶʜʝʡ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʥʘ ʦʭʣʘʞʜʝʥʠʝ. ɺ 

ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʞʘʨʢʠʭ ʨʝʛʠʦʥʦʚ, 

ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʡ. 
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ɸʅɸʃʀɿ ɺʆɿɼɽʁʉʊɺʀʗ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʓʍ ɺʆʃʅ ʅɸ ɾʀʃʓɽ 

ʂʆʄʇʃɽʂʉʓ 

 

ʉ.ɺ. ɹʘʨʘʥʥʠʢʦʚ, ʇ.ʉ. ʑʝʛʣʦʚʘ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ɸ.ʀ. ʂʘʣʠʥʠʥʘ 

ʌɻɹʆʋ ɺʆ «ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ» 

 

          ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʦʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʟʜʫʰʥʳʭ 

ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ (ɺʃ). ʊʘʢʞʝ ʚʣʠʷʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʆɿɼʋʐʅʓɽ ʃʀʅʀʀ ʕʃɽʂʊʈʆʇɽʈɽɼɸʏ, 

ʕʃɽʂʊʈʀʏɽʉʂʀɽ ʇʆʃʗ, ʄɸɻʅʀʊʅʓɽ ʇʆʃʗ, ʅʆʈʄʓ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ 

ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ, ɹʃɸɻʆʋʉʊʈʆʁʉʊɺʆ ʊɽʈʈʀʊʆʈʀʀ. 

 

This paper discusses the main disadvantage of designing and constructing residential 

buildings and structures in areas where overhead power lines (OL) are located. It also 

examines the impact of electric and magnetic fields on human, animal, and plant organisms. 

Keywords: OVERHEAD POWER LINES, ELECTRIC FIELDS, MAGNETIC FIELDS, 

TECHNOLOGICAL DESIGN STANDARDS, AND TERRITORIAL AMENITIES. 

 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʩʩʣʝʜʫʝʪʩʷ. ʆʜʥʘʢʦ ʥʘʙʣʶʜʘʝʤʳʝ ʵʬʬʝʢʪʳ 

ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʠʤʝʶʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʠ ʪʨʫʜʥʦ ʧʦʜʜʘʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʦʩʪʘʸʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʙʦʣʝʝ 

ʰʝʩʪʠ ʩʧʦʩʦʙʦʚ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ, 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʦ ʦʙʱʝʧʨʠʥʷʪʦʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʯʘʩʪʦʪʳ (ʄʇʇʏ) ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʉʦʛʣʘʩʥʦ ʦʜʥʦʡ ʠʟ ʢʦʥʮʝʧʮʠʡ, ʚʣʠʷʥʠʝ 

ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʩʯʠʪʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, 

ʧʦʩʢʦʣʴʢʫ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʧʦʨʷʜʢʘ 200 ʤ ʠʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʃʕʇ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʠʞʝ ʫʨʦʚʥʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ 30ï50 ʤʢʊʣ.ʆʜʥʘʢʦ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʦʪʣʠʯʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ ɿʝʤʣʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʚʘʟʠʧʦʩʪʦʷʥʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʠ ʥʝ ʩʚʷʟʘʥʦ ʩ ʯʘʩʪʦʪʦʡ 50 ɻʮ, 

ʪʦʛʜʘ ʢʘʢ ʄʇʇʏ ʥʦʩʠʪ ʧʝʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʥʳʝ ʫʩʣʦʚʠʷ ʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. 

ʆʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʨʠʩʢʘ ʩʚʷʟʘʥ ʥʝ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʟʘʱʠʱʸʥʥʦʩʪʴʶ ʵʣʝʤʝʥʪʦʚ 

ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ, ʘ ʩ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴʶ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʦʧʦʨ 

ʚʙʣʠʟʠ ʞʠʣʳʭ ʟʜʘʥʠʡ ʠ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ 

ʨʘʩʯʸʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ 

ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʬʦʨʤʠʨʫʝʤʳʭ ʃʕʇ, ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʜʘʣʝʥʠʷʭ ʦʪ ʪʦʢʦʚʝʜʫʱʠʭ 

ʧʨʦʚʦʜʦʚ ʠ ʚʜʦʣʴ ʧʨʦʣʸʪʥʦʡ ʯʘʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ. 

https://www.consultant.ru/document/cons_doc_LAW_15234/
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ʀʪʦʛʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʫʨʦʚʥʷʤ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 1 ʠ 2. 

 

  
ʈʠʩʫʥʦʢ 1 ð ʋʨʦʚʥʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚʜʦʣʴ ʧʨʦʣʝʪʘ ʃʕʇ 

 

ʈʠʩʫʥʦʢ 2ð ʋʨʦʚʥʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʧʨʦʝʢʮʠʠ ʥʘ ʟʝʤʣʶ ʧʨʦʚʦʜʘ ʃʕʇ 

 

ɺʣʠʷʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʆʧʘʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʃʕʇ ʥʘ ʯʝʣʦʚʝʢʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚ 1960-ʝ ʛʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʜʣʠʪʝʣʴʥʦ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʃʕʇ, ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ 

ʧʦʚʳʰʝʥʥʦʡ ʫʪʦʤʣʷʝʤʦʩʪʠ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʡ ʩʥʘ ʠ ʧʘʤʷʪʠ, ʤʠʛʨʝʥʝʡ, 

ʜʝʧʨʝʩʩʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʤʳʰʝʯʥʦʡ ʩʣʘʙʦʩʪʠ, ʥʘʨʫʰʝʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ, ʟʨʝʥʠʷ, ʠʤʤʫʥʠʪʝʪʘ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʘʚʘ ʢʨʦʚʠ.ʋ ʞʠʪʝʣʝʡ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʚʙʣʠʟʠ ʃʕʇ, ʯʘʱʝ ʦʪʤʝʯʘʶʪʩʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ(ʧʨʠ 

ʧʣʦʪʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʚʳʰʝ 0,1 ʤʢʊʣ.), ʥʘʨʫʰʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʠ 

ʩʠʥʜʨʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɿʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʪʠ, ʧʨʦʞʠʚʘʶʱʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 150 ʤ ʦʪ ʃʕʇ ʠ ʧʦʜʩʪʘʥʮʠʡ, ʚ ʜʚʘ 

ʨʘʟʘ ʯʘʱʝ ʙʦʣʝʶʪ ʣʝʡʢʝʤʠʝʡ ʠ ʠʤʝʶʪ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚʙʣʠʟʠ ʃʕʇ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʚʣʠʷʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʟʘʚʠʩʠʪ ʦʪ 

ʚʝʣʠʯʠʥʳ ʪʦʢʦʚ, ʢʦʥʩʪʨʫʢʮʠʡ ʦʧʦʨ ʠ ʤʘʪʝʨʠʘʣʦʚ ʟʜʘʥʠʡ.  

ɺʣʠʷʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘ ʨʘʩʪʝʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʪʝʥʠʷ ʚʙʣʠʟʠ ʃʕʇ. ʇʨʠ 

ʥʘʧʨʷʞʸʥʥʦʩʪʠ 20ï50 ʢɺ/ʤ ʥʘʙʣʶʜʘʣʠʩʴ ʧʦʚʨʝʞʜʝʥʠʷ ʪʢʘʥʝʡ ʣʠʩʪʴʝʚ, ʦʩʦʙʝʥʥʦ ʫ 

ʨʘʩʪʝʥʠʡ ʩ ʦʩʪʨʳʤʠ ʢʨʘʷʤʠ. ʇʦʚʨʝʞʜʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʢʦʨʦʥʥʳʤ ʨʘʟʨʷʜʦʤ ʠ ʠʤʝʶʪ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʣʦʢʘʣʴʥʳʡ ʠ ʦʛʨʘʥʠʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺʣʠʷʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘ ʞʠʚʦʪʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʙʠʦʩʠʩʪʝʤ, ʪʘʢ ʠ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʩʧʦʩʦʙʥʳ ʚʦʩʧʨʠʥʠʤʘʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʣʷ ʤʘʣʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʠ. ʇʨʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʚʦʟʤʦʞʥʳ ʨʝʘʢʮʠʠ 

ʙʝʩʧʦʢʦʡʩʪʚʘ, ʦʜʥʘʢʦ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ɺ ʨʷʜʝ ʩʪʨʘʥ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʦʨʤʘʪʠʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʧʦʣʷ ʚ ʟʦʥʝ ʪʨʘʩʩ ɺʃ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ 20 ʢɺ/ʤ. 
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ʆʩʥʦʚʥʳʝ ʥʦʨʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʃʕʇ. ɼʣʷ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ ɺʃ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʦʪ ʧʨʦʝʢʮʠʠ ʢʨʘʡʥʝʛʦ 

ʧʨʦʚʦʜʘ ʥʘ ʟʝʤʣʶ (ʩʤ.ʪʘʙʣʠʮʘ).  

 

ʊʘʙʣʠʮʘ-ʉʘʥʠʪʘʨʥʳʝ ʟʦʥʳ ʃʕʇ ʩʦʛʣʘʩʥʦ ʉʅ ˉ 2971-84 

ʅʘʧʨʷʞʝʥʠʝ ɺʃ  0,4ʢɺ  10ʢɺ  35ʢɺ  110ʢɺ  
220- 

330ʢɺ  
500ʢɺ  750ʢɺ  

ɹʝʟʦʧʘʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʃʕʇ 

(ʦʭʨʘʥʥʳʝ ʟʦʥʳ ɺʃ)  
2ʤ  10ʤ  15ʤ  20ʤ  25ʤ  30ʤ  40ʤ  

 

 ʉʥʠʞʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ, ʧʨʠʤʝʥʝʥʠʷ ʵʢʨʘʥʠʨʫʶʱʠʭ ʠ ʟʘʟʝʤʣʷʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. ʏʪʦʙʳ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʝ ʦʢʘʟʳʚʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʤʥʦʞʠʪʴ ʢʘʞʜʳʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 10. 

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʩʘʤʘʷ ʤʘʣʦʤʦʱʥʘʷ ʃʕʇ ʙʝʟʚʨʝʜʥʘ ʣʠʰʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚ 100 ʤʝʪʨʦʚ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʕʇ.  ɺ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʩʚʦʙʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʫʯʘʩʪʢʠ ʧʦʜ ʃʕʇ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʨʝʟʝʨʚ ʜʣʷ ʟʘʩʪʨʦʡʢʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʝʨʝʩʤʦʪʨ ʥʦʨʤʘʪʠʚʦʚ ʠ ʩʦʢʨʘʱʝʥʠʝ ʦʭʨʘʥʥʳʭ ʟʦʥ, ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʩʦʭʨʘʥʷʝʪʩʷ. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ 

ʜʦʧʫʩʢʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʵʥʝʨʛʝʪʠʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʪʠʚʦʨʝʯʠʚʦʡ ʧʨʘʢʪʠʢʝ 

ʟʘʩʪʨʦʡʢʠ ʠ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʘʤ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ 

ʧʝʨʝʥʦʩʘ ʃʕʇ ʧʦʜ ʟʝʤʣʶ ʣʠʙʦ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ 

ʩʥʠʞʝʥʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ. ʇʝʨʝʥʦʩ ɺʃ ʧʦʟʚʦʣʷʝʪ 

ʦʩʚʦʙʦʜʠʪʴ ʮʝʥʥʳʝ ʛʦʨʦʜʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʫʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʦʣʝʡ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʦʥʪʘʞʘ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʜʝʤʦʥʪʘʞ ʘʚʘʨʠʡʥʳʭ ʠ ʫʩʪʘʨʝʚʰʠʭ ʟʜʘʥʠʡ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʚʠʪʠʝʤ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʫʣʫʯʰʘʝʪ 

ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ ʛʦʨʦʜʦʚ. 

 

ʇɽʈɽʏɽʅʔ ʉʉʓʃʆʂ 
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ʀʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʚ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʛʦʨʦʜ ʂʫʥʛʫʨ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʧʨʠʚʝʣ ʢ ʦʙʦʩʪʨʝʥʠʶ ʧʨʦʙʣʝʤʳ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʰʫʤʘ. ʎʝʥʪʨʘʣʴʥʘ ̫ ʪʨʘʥʩʧʦʨʪʥʘ ̫ ʘʨʪʝʨʠ ̫ ʛʦʨʦʜʘ, ʫʣʠʮʘ ʃʝʥʠʥʘ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʠʞʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʤʝʩʪʥʦʛʦ ʠ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʦʢʘ ʣʝʛʢʦʚʦʛʦ ʠ 

ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʇʨʠʣʝʛʘʶʱʠʝ ʢ ʥʝʡ ʞʠʣʳʝ ʤʠʢʨʦʨʘʡʦʥʳ, ʪʘʢʠʝ 

ʢʘʢ ʤʠʢʨʦʨʘʡʦʥ çʏʝʨʝʤʫʰʢʠè, ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʟʦʥʝ ʧʨʷʤʦʛʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʊʨʘʥʩʧʦʨʪʥʳʡ ʰʫʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ [1]. ʐʫʤ, ʛʝʥʝʨʠʨʫʝʤʳʡ ʜʚʠʞʫʱʠʤʩʷ ʪʨʘʥʩʧʦʨʪʦʤ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʘʢʫʩʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʰʫʤʘ ʜʚʠʛʘʪʝʣʷ, 

ʢʘʯʝʥʠʷ ʰʠʥ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʰʫʤʘ [2]. ɼʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʪʘʢʦʛʦ ʰʫʤʘ, ʜʘʞʝ 

ʥʘ ʫʨʦʚʥʷʭ, ʥʝ ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ ʩʣʫʭʘ, ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ 

ʩʪʨʝʩʩʦʨʥʳʤ ʬʘʢʪʦʨʦʤ, ʥʘʨʫʰʘʶʱʠʤ ʦʪʜʳʭ, ʧʦʢʦʡ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ [1]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʰʫʤʘ ʦʪ ʠʩʪʦʯʥʠʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʝʤ 

https://www.elibrary.ru/item.asp?id=29207487
https://svetvtebe.ru/the-magnetic-field-of-the-lap-is-110-square-meters-sanitary-zone-of-power-lines/
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ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʫʣ. ʃʝʥʠʥʘ ʠ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʩ ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ. 

ʀʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʟʚʫʢʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ (ʩ 12:00 ʜʦ 14:00) ʚ ʪʠʧʦʚʦʡ 

ʨʘʙʦʯʠʡ ʜʝʥʴ (ʧʷʪʥʠʮʘ) ʰʫʤʦʤʝʨʦʤ çʆʢʪʘʚʘ-110ɸè, ʧʨʦʰʝʜʰʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʧʦʚʝʨʢʫ. ʆʙʱʘʷ ʜʣʠʥʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ 

ʫʣ.ʃʝʥʠʥʘ, ʩʦʩʪʘʚʠʣʘ 200 ʤʝʪʨʦʚ. ɿʘʤʝʨʳ ʚʳʧʦʣʥʷʣʠʩʴ ʚ 5 ʪʦʯʢʘʭ, ʧʨʠ ʵʪʦʤ ʚʳʙʦʨ ʪʦʯʝʢ 

ʟʘʤʝʨʘ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʠʟʤʝʥʝʥʠʝʤ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ ʠ ʥʘʣʠʯʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʣʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʝʛʨʘʜ (ʨʠʩʫʥʦʢ).  

ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʨʦʚʦʜʠʣʘʩʴ 10-ʤʠʥʫʪʥʘʷ ʟʘʧʠʩʴ ʩ ʬʠʢʩʘʮʠʝʡ ʤʠʥʠʤʘʣʴʥʦʛʦ 

(Lmin), ʤʘʢʩʠʤʘʣʴʥʦʛʦ (Lmax) ʠ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ (Leq) ʫʨʦʚʥʝʡ ʟʚʫʢʘ. ʇʘʨʘʣʣʝʣʴʥʦ 

ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ (ʘʚʪ./ʤʠʥ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʜʦʧʫʩʪʠʤʳʤ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʟʚʫʢʘ ʜʣʷ 

ʠʩʪʦʯʥʠʢʦʚ ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʰʫʤʘ. ʉʦʛʣʘʩʥʦ ʉʘʥʇʠʅ 1.2.3685-21 çɻʠʛʠʝʥʠʯʝʩʢʠʝ 

ʥʦʨʤʘʪʠʚʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ (ʠʣʠ) ʙʝʟʚʨʝʜʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷè ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʟʜʘʥʠʷʤ 

ʞʠʣʳʭ ʜʦʤʦʚ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ Leq =55 ʜɹɸ, Lmax=70 ʜɹɸ. 

 

 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʷ 

 

1 ï ʙʦʨʜʶʨ 

ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ; 

2 ï ʪʨʦʪʫʘʨ; 

3 ï ʛʘʟʦʥ, ʬʘʩʘʜ 

ʞʠʣʦʛʦ ʜʦʤʘ; 

4 ï ʚʥʫʪʨʠʜʦʤʦʚʘʷ 

ʪʝʨʨʠʪʦʨʠʷ; 

5 ï ʬʘʩʘʜ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛ

ʦ ʟʜʘʥʠʷ 

ʈʠʩʫʥʦʢ - ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ 

 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʩʦʩʪʘʚʠʣʘ 15-18 ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʤʠʥʫʪʫ.   ʅʘ 

ʛʨʘʥʠʮʝ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ (ʪʦʯʢʘ 1) ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʰʫʤʦʚʘʷ ʥʘʛʨʫʟʢʘ: ʟʘʬʠʢʩʠʨʦʚʘʥ 

ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʫʨʦʚʝʥʴ ʟʚʫʢʘ 70,5 ʜɹɸ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʡ ʜʣʷ ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ ʥʘ 15,5 ʜɹɸ. ʇʨʝʚʳʰʝʥʠʝ ʠʟʤʝʨʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʟʚʫʢʘ 

ʥʘʜ ʜʦʧʫʩʪʠʤʳʤ ʨʘʚʥʦ 8,2 ʜɹɸ. 

ʇʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʩʦʙʣʶʜʘʝʪʩʷ ʧʨʠʥʮʠʧ ʟʘʱʠʪʳ ʨʘʩʩʪʦʷʥʠʝʤ 

- ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʚʫʢʘ. ʅʘ 

ʧʝʨʚʳʭ 50 ʤʝʪʨʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʘʜʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʫʨʦʚʥʷ 

ʟʚʫʢʘ - ʥʘ 12.7 ʜɹɸ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ï ʥʘ 12,1 ʜɹʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʩʩʝʠʚʘʥʠʝʤ 

ʟʚʫʢʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʵʢʨʘʥʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ ʧʝʨʚʳʭ ʨʷʜʦʚ ʟʜʘʥʠʡ ʠ 

ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ.  

 

1  

4 

5 

2 
3 
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ʊʘʙʣʠʮʘ - ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʝʡ ʟʚʫʢʘ 

ʊʦʯʢʘ 

ʟʘʤʝʨʘ 

ʈʘʩʩʪʦʷʥʠʝ 

ʦʪ ʧʨʦʝʟʞʝʡ 

ʯʘʩʪʠ, ʤ 

ʕʢʚʠʚʘʣʝʥʪʥʳʡ ʫʨʦʚʝʥʴ 

ʟʚʫʢʘ Leq, ʜɹɸ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʟʚʫʢʘ 

Lmax, ʜɹɸ 

ʠʟʤʝʨʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ʧʨʝʚʳʰʝʥʠʝ 

ʥʘʜ Leq, ʜʦʧ  

ʠʟʤʝʨʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ʧʨʝʚʳʰʝʥʠʝ 

ʥʘʜ Lmax, ʜʦʧ  

1 0  70,5 ± 1,8 + 15,5   78,2 + 8,2 

2 20 64,3 ± 1.5 + 9,3   72,0 + 2,0 

3 50 57,8 ± 1,2 + 2,8   66,1 - 

4 100 52,4 ± 1,0 -   60,5 - 

5 200 48,9 ± 0,8 -   56,7 - 

 

ʂʨʠʪʠʯʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʘʞʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50 ʤʝʪʨʦʚ ʦʪ ʜʦʨʦʛʠ 

ʫʨʦʚʝʥʴ ʰʫʤʘ ʚʩʝ ʝʱʝ ʧʨʝʚʳʰʘʝʪ ʜʥʝʚʥʦʡ ʛʠʛʠʝʥʠʯʝʩʢʠʡ ʥʦʨʤʘʪʠʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʰʫʤʘ 

ʥʘ ʫʨʦʚʥʝ 48-58 ʜɹɸ, ʚʳʷʚʣʝʥʥʦʝ ʚ ʞʠʣʦʡ ʟʦʥʝ, ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʮʝʣʦʛʦ ʨʷʜʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ ʠ 

ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝ ʨʠʩʢʘ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʥʘ 10-15%, ʩʥʠʞʝʥʠʝ 

ʫʩʧʝʚʘʝʤʦʩʪʠ ʫ ʜʝʪʝʡ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʠʪʝʣʠ ʤʠʢʨʦʨʘʡʦʥʘ çʏʝʨʝʤʫʰʢʠè ʚ ʜʦʤʘʭ, ʦʙʨʘʱʝʥʥʳʭ ʢ ʫʣ. 

ʃʝʥʠʥʘ, ʧʨʦʞʠʚʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʜʠʩʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ, ʯʪʦ 

ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʰʫʤʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ: 

1. ɸʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ:  

- ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʚʳʚʦʜʦʤ ʥʦʚʦʡ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

ʥʝ ʤʝʥʝʝ 100 ʤʝʪʨʦʚ ʦʪ ʤʘʛʠʩʪʨʘʣʠ ʧʦʜʦʙʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ;  

- ʩʦʟʜʘʥʠʝ ʧʣʦʪʥʳʭ ʤʥʦʛʦʨʷʜʥʳʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ (ʜʝʨʝʚʴʷ + 

ʢʫʩʪʘʨʥʠʢʠ) ʰʠʨʠʥʦʡ ʜʦ 15 ʤʝʪʨʦʚ ʤʝʞʜʫ ʜʦʨʦʛʦʡ ʠ ʞʠʣʳʤʠ ʜʦʤʘʤʠ, ʯʪʦ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʰʫʤʘ ʥʘ 5-8 ʜɹɸ; 

- ʧʝʨʝʥʦʩ ʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʜʫʙʣʠʨʫʶʱʫʶ ʫʣʠʮʫ ʤʝʩʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʦʢʘ: 

2.  ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ: 

- ʫʩʪʘʥʦʚʢʘ ʰʫʤʦʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ ʚʳʩʦʪʦʡ ʥʝ ʤʝʥʝʝ 3-4 ʤʝʪʨʦʚ ʥʘ 

ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʥʦʤ ʫʯʘʩʪʢʝ ʚʜʦʣʴ ʫʣ. ʃʝʥʠʥʘ, ʧʨʠʤʳʢʘʶʱʝʤ ʢ ʞʠʣʦʤʫ ʤʘʩʩʠʚʫ; 

- ʫʩʪʘʥʦʚʢʘ ʩʪʝʢʣʦʧʘʢʝʪʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʟʚʫʢʦʠʟʦʣʷʮʠʝʡ ʚ ʢʚʘʨʪʠʨʘʭ 

ʞʠʣʳʭ ʜʦʤʦʚ, ʚʳʭʦʜʷʱʠʭ ʥʘ ʤʘʛʠʩʪʨʘʣʴ (ʠʥʜʝʢʩ Rw ʥʝ ʤʝʥʝʝ 40 ʜɹ);  

- ʧʝʨʝʚʦʜ ʫʯʘʩʪʢʘ ʜʦʨʦʛʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʞʠʣʴʷ ʚ 

ʢʘʪʝʛʦʨʠʶ ʩ ʧʦʥʠʞʝʥʥʦʡ ʨʘʟʨʝʰʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ (ʜʦ 40 ʢʤ/ʯ), ʯʪʦ ʩʥʠʟʠʪ ʰʫʤ ʢʘʯʝʥʠʷ 

ʰʠʥ; 

- ʫʢʣʘʜʢʘ ʰʫʤʦʧʦʛʣʦʱʘʶʱʝʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʨʠ 

ʩʣʝʜʫʶʱʝʤ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʜʘʞʝ ʚ 

ʤʘʣʦʤ ʛʦʨʦʜʝ ʪʨʘʥʩʧʦʨʪʥʳʡ ʰʫʤ ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʩʦʟʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʘʢʫʩʪʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ ʞʠʣʳʝ ʨʘʡʦʥʳ, ʧʨʝʚʳʰʘʶʱʫʶ ʩʘʥʠʪʘʨʥʳʝ 

ʥʦʨʤʳ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ. ʇʨʦʩʪʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʥʝ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʦʤʬʦʨʪʘ. ʅʝʦʙʭʦʜʠʤ 

ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨ ʙʫʜʝʪ 
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ʛʦʨʦʜʘ ʂʫʥʛʫʨʘ. 
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ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʨʦʚʘʣʦʚ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʨʘʙʦʪʫ ʜʫʪʴʝʚʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ ʢʦʪʣʦʚ ɹʂɿ 75/39, ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠʩʧʳʪʘʥʠʡ 

ʚʝʥʪʠʣʷʪʦʨʦʚ ʧʨʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʚʦʟʤʫʱʝʥʠʷʭ ʩʝʪʠ, ʦʙʦʩʥʦʚʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʟʘʱʠʪʳ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇɸʈʆɺʓɽ ʂʆʊʃʓ, ʇʈʆɺɸʃʓ ʅɸʇʈʗɾɽʅʀʗ, ɼʋʊʔɽɺʓɽ 

ɺɽʅʊʀʃʗʊʆʈʓ. 

 

In this work, a comprehensive assessment of the effect of voltage drops on the operation 

of blast fans of the BKZ 75/39 boilers was carried out, a test method for fans under simulated 

network disturbances was developed, and the optimal parameters of protection and 

stabilization of power supply for a specific type of equipment were substantiated. 

Keywords: STEAM BOILERS, VOLTAGE DROPS, BLAST FANS. 

 

ʇʘʨʦʚʳʝ ʢʦʪʣʳ ɹʂɿ-75/39, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʚ ʥʝʢʦʪʦʨʳʭ ʧʫʩʢʦʚʳʭ ʢʦʪʝʣʴʥʳʭ 

ʤʦʛʫʪ ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʀʭ ʩʪʘʙʠʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʨʦʚʝʥʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʟʘʪʨʘʪ, ʩʦʙʣʶʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ. 
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ɺ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʷʚʣʝʥʘ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ð ʧʨʦʚʘʣʳ ʥʘʧʨʷʞʝʥʠʷ ʚ 

ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ʕʪʠ ʷʚʣʝʥʠʷ ʧʨʦʚʦʮʠʨʫʶʪ ʩʙʦʠ ʚ ʨʘʙʦʪʝ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʛʦ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʫʪʴʝʚʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ. ʀʭ 

ʥʝʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʮʝʧʦʯʢʫ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʪʘʢʠʭ ʢʘʢ, 

ʥʘʨʫʰʘʝʪʩʷ ʧʦʜʘʯʘ ʚʦʟʜʫʭʘ ʜʣʷ ʛʦʨʝʥʠʷ, ʯʪʦ ʩʦʟʜʘʸʪ ʨʠʩʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʟʨʳʚʦʦʧʘʩʥʦʡ 

ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ, ʩʥʠʞʘʝʪʩʷ ʂʇɼ ʢʦʪʣʘ ʠʟ-ʟʘ ʥʝʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, 

ʚʦʟʥʠʢʘʶʪ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʝʨʝʢʦʩʳ, ʫʩʢʦʨʷʶʱʠʝ ʠʟʥʦʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʛʨʝʚʘ, 

ʧʦʚʳʰʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʡʥʳʭ ʦʩʪʘʥʦʚʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʨʦʚʘʣʦʚ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʨʘʙʦʪʫ ʜʫʪʴʝʚʳʭ 

ʚʝʥʪʠʣʷʪʦʨʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʦʙʨʝʪʘʶʪ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʚʩʝʡ ʢʦʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʜʘʶʪ ʧʦʣʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʠʤʝʥʥʦ 

ʧʨʦʚʘʣʳ ʥʘʧʨʷʞʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʨʘʙʦʪʫ ʜʫʪʴʝʚʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ ʚ  

ʢʦʥʪʝʢʩʪʝ ʢʦʥʢʨʝʪʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʧʦʚʳʰʝʥʠʝ ʥʘʜʸʞʥʦʩʪʠ ʨʘʙʦʪʳ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ 

ɹʂɿ-75/39 ʧʫʩʢʦʚʦʡ ʢʦʪʝʣʴʥʦʡ ʧʨʠ ʧʨʦʚʘʣʘʭ ʥʘʧʨʷʞʝʥʠʷ ʧʫʪʸʤ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ 

ʜʫʪʴʝʚʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʪʣʦʚ 

ɹʂɿ-75/39 (ʩʭʝʤʘ ʠʩʧʘʨʝʥʠʷ, ʮʠʨʢʫʣʷʮʠʷ ʩʨʝʜʳ, ʢʦʥʩʪʨʫʢʮʠʷ ʧʘʨʦʧʝʨʝʛʨʝʚʘʪʝʣʷ ʠ 

ʵʢʦʥʦʤʘʡʟʝʨʘ); ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʜʫʪʴʝʚʳʝ 

ʚʝʥʪʠʣʷʪʦʨʳ. 

2.ɺʳʷʚʠʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʪʠʧʠʯʥʳʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʚʘʣʦʚ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ; ʤʝʭʘʥʠʟʤʳ ʚʣʠʷʥʠʷ ʧʨʦʚʘʣʦʚ ʥʘ ʨʘʙʦʪʫ ʦʩʥʦʚʥʦʛʦ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʢʨʠʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʚʘʣʦʚ ʥʘʧʨʷʞʝʥʠʷ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʩʪʘʥʦʚʢʝ ʜʫʪʴʝʚʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ ʠ ʘʚʘʨʠʡʥʳʤ ʩʠʪʫʘʮʠʷʤ. 

3.ʇʨʦʚʝʜʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʜʫʪʴʝʚʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ ʥʘ 3 ʨʝʞʠʤʘʭ 

ʨʘʙʦʪʳ ʢʦʪʣʦʚ ɹʂɿ 75/39 ʧʨʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʧʨʦʚʘʣʘʭ ʥʘʧʨʷʞʝʥʠʷ, ʦʧʨʝʜʝʣʠʚ: ʧʝʨʝʯʝʥʴ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʪʦʢ, ʥʘʧʨʷʞʝʥʠʝ, ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ); 

ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ; ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʩʣʝ 

ʧʨʦʚʘʣʘ. ʆʙʨʘʙʦʪʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʧʨʦʚʘʣʦʚ 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʸʞʥʦʩʪʠ ʢʦʪʣʦʚ; 

4. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʘʨʦʚʦʛʦ ʢʦʪʣʘ ɹʂɿ 75/39 (ʜʫʪʴʝʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ - ɼɺ): 

ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʜʫʪʴʝʚʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ, ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣ ʧʨʦʚʝʜʝʥ ʜʠʥʘʤʠʯʝʩʢʠʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʜʦ ʠ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ ɼɺ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʚʨʝʤʷ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʜʫʪʴʝʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʧʨʠ ʝʛʦ 

ʦʪʢʣʶʯʝʥʠʠ ʥʘ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʪʷʛʦʜʫʪʴʝʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʢʦʪʣʘ ɹʂɿ-75/39.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʝʨʚʦʛʦ ʦʧʳʪʘ ʜʦ ʠʟʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ɼɺ ʩʥʠʞʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʜʫʪʴʝʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʩ 996 ʜʦ 946 ʦʙ/ʤʠʥ ʧʨʦʠʟʦʰʣʦ ʟʘ 3 

ʩʝʢʫʥʜʳ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʪʦʨʦʛʦ ʦʧʳʪʘ ʜʦ ʠʟʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ɼɺ ʩʥʠʞʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʜʫʪʴʝʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʩ 995 ʜʦ 945 ʦʙ/ʤʠʥ ʧʨʦʠʟʦʰʣʦ ʟʘ 3 

ʩʝʢʫʥʜʳ. 
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʨʝʪʴʝʛʦ ʦʧʳʪʘ ʜʦ ʠʟʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ɼɺ ʩʥʠʞʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʜʫʪʴʝʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʩ 993 ʜʦ 943 ʦʙ/ʤʠʥ ʧʨʦʠʟʦʰʣʦ ʟʘ 2 

ʩʝʢʫʥʜʳ 

ʇʦʩʣʝ ʚʥʝʩʝʥʠʡ ʠʟʤʝʥʝʥʠʡ ʚ ʵʣ ʩʭʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ɼɺ ʧʨʦʚʝʜʝʥʳ ʧʦʚʪʦʨʥʳʝ 

ʦʧʳʪʳ ʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ,ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʧʦʪʝʨʠ 

(ʧʨʦʚʘʣʘ) ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʣʝʤʤʘʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʜʫʪʴʝʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʢʦʪʣʘ ɹʂɿ 

75/39, ʧʨʠ ʢʦʪʦʨʦʤ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʝʛʦ ʨʦʪʦʨʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 50 ʦʙ/ʤʠʥ, 

ʩʦʩʪʘʚʣʷʝʪ 2 ʩʝʢʫʥʜʳ (ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʜʠʘʧʘʟʦʥʦʚ ʥʘʛʨʫʟʢʠ ʢʦʪʣʘ). ʇʨʠ ʩʥʠʞʝʥʠʠ 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʜʫʪʴʝʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʢʦʪʣʘ ɹʂɿ75/39 ʥʘ 50 ʦʙ/ʤʠʥ (ʩ ʫʯʝʪʦʤ 

ʚʩʝʭ ʜʠʘʧʘʟʦʥʦʚ ʥʘʛʨʫʟʢʠ ʢʦʪʣʘ) ʠʩʢʣʶʯʝʥʦ ʩʨʘʙʘʪʳʚʘʥʠʝ ʟʘʱʠʪʳ çʇʦʥʠʞʝʥʠʝ 

ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʟʘ ʚʦʟʜʫʭʦʧʦʜʦʛʨʝʚʘʪʝʣʝʤè (ʫʩʪʘʚʢʘ 30 ʢʛʩ/ʤ2). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

Å ɺʥʝʜʨʝʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (ʏʈʇ) ʜʣʷ 

ʧʣʘʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ ʢʦʪʣʘ. 

Å ʋʩʪʘʥʦʚʢʘ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʩ ʟʘʛʥʫʪʳʤʠ ʥʘʟʘʜ 

ʣʦʧʘʪʢʘʤʠ (ʂʇɼ ʜʦ 85 % ʧʨʦʪʠʚ 70 % ʫ ʩʪʘʥʜʘʨʪʥʳʭ). 

Å ʄʦʥʪʘʞ ʰʫʤʦʛʣʫʰʠʪʝʣʝʡ ʥʘ ʚʩʘʩʳʚʘʶʱʝʤ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʦʤ ʧʘʪʨʫʙʢʘʭ 

(ʩʥʠʞʝʥʠʝ ʰʫʤʘ ʥʘ 15ï20 ʜɹ). 

Å ɿʘʤʝʥʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʥʘ ʤʦʜʝʣʴ ʢʣʘʩʩʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ IE3/IE4 

(ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ 10ï15 %). 

ɺʳʚʦʜʳ: 

1. ʆʧʨʝʜʝʣʝʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʚʘʣʦʚ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʙʦʪʫ ʦʩʥʦʚʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʪʣʦʚ 

ɹʂɿ 75 39.  

2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʧʦʪʝʨʠ (ʧʨʦʚʘʣʘ) 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʣʝʤʤʘʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʜʫʪʴʝʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʢʦʪʣʘ ɹʂɿ 75/39, ʧʨʠ 

ʢʦʪʦʨʦʤ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʝʛʦ ʨʦʪʦʨʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 50 ʦʙ/ʤʠʥ, ʩʦʩʪʘʚʣʷʝʪ 2 

ʩʝʢʫʥʜʳ (ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʜʠʘʧʘʟʦʥʦʚ ʥʘʛʨʫʟʢʠ ʢʦʪʣʘ). ʇʨʠ ʩʥʠʞʝʥʠʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʨʦʪʦʨʘ ʜʫʪʴʝʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʢʦʪʣʘ ɹʂɿ75/39 ʥʘ 50 ʦʙ/ʤʠʥ (ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʜʠʘʧʘʟʦʥʦʚ 

ʥʘʛʨʫʟʢʠ ʢʦʪʣʘ) ʠʩʢʣʶʯʝʥʦ ʩʨʘʙʘʪʳʚʘʥʠʝ ʟʘʱʠʪʳ çʇʦʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʟʘ 

ʚʦʟʜʫʭʦʧʦʜʦʛʨʝʚʘʪʝʣʝʤè (ʫʩʪʘʚʢʘ 30 ʢʛʩ/ʤ2). 

3. ʇʨʝʜʣʦʞʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʘʨʦʚʦʛʦ ʢʦʪʣʘ ɹʂɿ 75/39 (ʜʫʪʴʝʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ). 
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ʋɼʂ 519.876.5  

 

ʉʊɸʊʀʉʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʈʀʉʂʆɺ ʀ ʋʉʊʆʁʏʀɺʆʉʊʀ 

ʊɽʍʅʆɻɽʅʅʓʍ ʉʀʉʊɽʄ 

 

ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ɺ.ʉ. ɸʨʪʝʤʴʝʚ, ʉ.ʆ. ʊʨʫʪʥʝʚʘ 

ʌɻɹʆʋ ɺʆ «ʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ» 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʘʢʠʭ ʩʠʩʪʝʤ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʫʯʸʪʝ ʥʝʣʠʥʝʡʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ 

ʥʘʜʸʞʥʦʩʪʠ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʣʷʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊɽʍʅʆɻɽʅʅʓɽ ʈʀʉʂʀ, ʕʂʆʃʆɻʀʏɽʉʂɸʗ 

ɹɽɿʆʇɸʉʅʆʉʊʔ, ʋʉʊʆʁʏʀɺʆʉʊʔ ʈʆʉʊɸ 

 

The article proposes an approach to the analysis of the stability of such systems based 

on statistical modeling and the consideration of nonlinear interactions between elements of 

production and urban infrastructure. The use of formalized statistical criteria for stability and 

reliability analysis methods has made it possible to identify critical modes of operation.  

 Keywords: TECHNOGENIC RISKS, ENVIRONMENTAL SAFETY, 

SUSTAINABLE GROWTH 

 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʥʦ ʠ ʭʘʨʘʢʪʝʨʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʭʥʦʛʝʥʥʳʭ 

ʩʠʩʪʝʤ, ʬʦʨʤʠʨʫʶʱʠʭ ʛʦʨʦʜʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʤʢʥʫʪʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʮʠʢʣʘʤʠ, ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʢʨʳʪʫʶ ʩʠʩʪʝʤʫ ʩ ʤʥʦʞʝʩʪʚʦʤ ʩʣʘʙʦʩʚʷʟʘʥʥʳʭ ʧʦʜʩʠʩʪʝʤ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʪʝʭʥʦʛʝʥʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ.  

ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʪʝʭʥʦʛʝʥʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʙʦʙʱʸʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʘʢʠʭ ʩʦʩʪʦʷʥʠʡ ʧʨʠʚʝʜʝʥʘ 

ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ð ʊʠʧʳ ʪʝʭʥʦʛʝʥʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ 

ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ 
ʊʠʧ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ 

ʀʩʪʦʯʥʠʢ 

ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʍʘʨʘʢʪʝʨ 

ʜʠʥʘʤʠʢʠ 

ʕʢʦʣʦʛʠʯʝʩʢʠ

ʝ ʧʨʦʷʚʣʝʥʠʷ 

ʆʛʨʘʥʠʯʝʥʠʷ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ 

ʇʘʨʘʤʝʪʨʠʯʝʩʢʘ

 ̫

ʀʟʥʦʩ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʨʦʩʪ ʥʘʛʨʫʟʦʢ 

ʄʝʜʣʝʥʥʘʷ, 

ʢʫʤʫʣʷʪʠʚʥʘ

 ̫

ʇʦʩʪʝʧʝʥʥʦʝ 

ʫʭʫʜʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ 

ʅʝ ʚʳʷʚʣʷʝʪʩʷ 

ʜʦ ʧʨʝʚʳʰʝʥʠʷ 

ʥʦʨʤʘʪʠʚʦʚ 

ʉʪʨʫʢʪʫʨʥʘʷ 

ʅʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪ

ʴ ʧʦʜʩʠʩʪʝʤ 

ʅʝʣʠʥʝʡʥʘʷ ʃʦʢʘʣʴʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʝʨʝʛʨʫʟʢʠ 

ʌʨʘʛʤʝʥʪʘʨʥʦʩʪ

ʴ ʜʘʥʥʳʭ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

ʊʠʧ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ 

ʀʩʪʦʯʥʠʢ 

ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʍʘʨʘʢʪʝʨ 

ʜʠʥʘʤʠʢʠ 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʷʚʣʝʥʠʷ 

ʆʛʨʘʥʠʯʝʥʠʷ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ 

ʉʪʦʭʘʩʪʠʯʝʩʢʘʷ 

ɺʥʝʰʥʠʝ ʠ 

ʩʣʫʯʘʡʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ 

ʂʦʣʝʙʘʪʝʣʴʥʘʷ ʅʝʨʝʛʫʣʷʨʥʳʝ 

ʚʳʙʨʦʩʳ ʠ 

ʰʫʤʳ 

ʀʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ 

ʢʘʢ ʬʦʥʦʚʳʡ ʰʫʤ 

ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʉʚʷʟʘʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʚ 

ʨʘʟʥʳʭ 

ʧʦʜʩʠʩʪʝʤʘʭ 

ʉʢʨʳʪʘʷ ʋʩʠʣʝʥʠʝ 

ʩʦʚʦʢʫʧʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ 

ʆʪʩʫʪʩʪʚʠʝ 

ʘʥʘʣʠʟʘ ʩʚʷʟʝʡ 

ʂʨʠʪʠʯʝʩʢʘʷ 

ʉʦʚʧʘʜʝʥʠʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʬʘʢʪʦʨʦʚ 

ʇʦʨʦʛʦʚʘʷ ʈʝʟʢʦʝ 

ʫʭʫʜʰʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʆʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʧʦʩʪʬʘʢʪʫʤ 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʢʣʶʯʝʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʪʝʭʥʦʛʝʥʥʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʸ ʤʥʦʛʦʦʙʨʘʟʠʠ ʠ ʣʘʪʝʥʪʥʦʤ 

ʭʘʨʘʢʪʝʨʝ. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ, 

ʪʘʢʠʝ ʢʘʢ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʩʪʝʧʝʥʥʦ 

ʠ ʥʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʤʛʥʦʚʝʥʥʳʤ ʧʨʝʚʳʰʝʥʠʝʤ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʬʠʢʩʠʨʫʶʪ ʧʦʩʣʝʜʩʪʚʠʷ, ʥʦ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ 

ʧʨʦʮʝʩʩʳ ʥʘʢʦʧʣʝʥʠʷ ʨʠʩʢʘ. ʉʪʨʫʢʪʫʨʥʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʦʨʦʜʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʦʢʘʣʴʥʳʭ ʟʦʥ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ. ʇʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʥʘʣʠʟʘ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʜʩʠʩʪʝʤʘʤʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʨʠʥʠʤʘʝʤʳʭ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʦʟʥʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʳʝ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪ ʦʧʘʩʥʳʝ ʨʝʞʠʤʳ. ɼʘʥʥʳʡ ʪʠʧ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʜʘʸʪʩʷ ʚʳʷʚʣʝʥʠʶ ʚ ʨʘʤʢʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʯʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʘʥʘʣʠʟʘ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʚʳʷʚʣʝʥʠʝ ʩʚʷʟʝʡ ʠ ʩʦʚʤʝʩʪʥʦʡ ʜʠʥʘʤʠʢʠ 

ʧʘʨʘʤʝʪʨʦʚ. ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʫʛʨʦʟʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʩʚʷʟʘʥʘ ʥʝ ʩʪʦʣʴʢʦ ʩ ʝʜʠʥʠʯʥʳʤʠ ʧʨʝʚʳʰʝʥʠʷʤʠ 

ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʢʦʣʴʢʦ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʪʝʭʥʦʛʝʥʥʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʣʘʪʝʥʪʥʳʝ ʠ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʨʠʩʢʠ, ʥʝʜʦʩʪʫʧʥʳʝ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ, ʠ ʪʝʤ ʩʘʤʳʤ 

ʬʦʨʤʠʨʫʝʪ ʥʘʫʯʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ 

ʩʦʩʪʦʷʥʠʡ. 
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483.  

 

ʋɼʂ 697.921.24 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʋɻʃɸ ʈɸʉʉʂʈʓʊʀʗ ɼʀʌʌʋɿʆʈɸ, 

ʆɹɽʉʇɽʏʀɺɸʖʑɽɻʆ ʅɸʀɹʆʃʔʐʋʖ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ɼɽʌʃɽʂʊʆʈɸ 

 

ʈ.ʀ. ʏʫʝʚ. ʜ.ʪ.ʥ, ʜʦʮʝʥʪ, ɸ.ɹ. ɻʦʣʴʮʦʚ 

ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. 

ɺ.ɻ. ʐʫʭʦʚʘ» 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʜʝʬʣʝʢʪʦʨʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʩ ʧʦʤʦʱʴʶ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ.   
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺɽʅʊʀʃʗʎʀʗ, ɽʉʊɽʉʊɺɽʅʅɸʗ ɺɽʅʊʀʃʗʎʀʗ, ɾʀʃʓɽ ɼʆʄɸ, 

ɺʆɿɼʋʍʆɺʆɼʓ, ɼɽʌʃɽʂʊʆʈ ɺʆɿɼʋʍɸ, ʕʌʌɽʂʊʀɺʅʆʉʊʔ. 

 

The article discusses the possibility of increasing the efficiency of the deflector of natural 

ventilation using wind flow.  

Keywords: VENTILATION, NATURAL VENTILATION, RESIDENTIAL BUILDINGS, 

AIR DUCTS, AIR DEFLECTOR, EFFICIENCY. 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʰʘʭʪʘʭ ʠ ʢʘʥʘʣʘʭ, 

ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʧʨʠʥʮʠʧʫ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʜʫʭʘ, ʚ ʩʣʫʯʘʝ ʥʝʭʚʘʪʢʠ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʷʛʠ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʝʥʪʠʣʷʮʠʠ ʟʜʘʥʠʷ, ʥʘ ʢʦʥʮʝ ʚʦʟʜʫʰʥʳʭ 

ʢʘʥʘʣʦʚ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʚʦʟʜʫʰʥʳʭ ʜʝʬʣʝʢʪʦʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʫʚʝʣʠʯʠʪʴ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʚ ʢʦʥʪʫʨʝ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʚʝʣʠʯʝʥʠʶ ʪʷʛʠ ʙʣʘʛʦʜʘʨʷ ʚʥʝʰʥʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʝʪʨʦʚʳʭ ʧʦʪʦʢʦʚ. ʇʨʘʚʠʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʳʡ ʚʝʥʪʠʣʷʮʠʦʥʥʳʡ ʜʝʬʣʝʢʪʦʨ ʩʧʦʩʦʙʝʥ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ, ʫʚʝʣʠʯʠʚʘʷ ʝʝ ʂʇɼ ʜʦ 20%, ʪʝʤ ʩʘʤʳʤ ʧʦʟʚʦʣʷʷ 

ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʢʨʘʪʥʦʩʪʴ ʚʦʟʜʫʭʦʦʙʤʝʥʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʧʨʘʚʠʣʴʥʫʶ ʚʝʥʪʠʣʷʮʠʶ ʚʦʟʜʫʭʘ ʠ ʫʜʘʣʝʥʠʝ ʠʟʙʳʪʢʦʚ ʪʝʧʣʘ, ʧʘʨʦʚ ʨʘʟʣʫʯʥʳʭ ʚʝʱʝʩʪʚ 

ʠ ʚʣʘʛʠ [1, 2]. ʊʘʢ ʞʝ ʜʝʬʣʝʢʪʦʨ ʩʧʦʩʦʙʝʥ ʦʢʘʟʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʜʣʷ ʩʠʩʪʝʤ 

ʚʝʥʪʠʣʷʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʩ ʪʸʧʣʳʤʠ ʯʝʨʜʘʢʘʤʠ, ʠʤʝʶʱʠʭ ʠʟʚʝʩʪʥʳʝ 

ʧʨʦʙʣʝʤʳ ʩ ʚʝʥʪʠʣʷʮʠʝʡ [3-5]. ʇʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʰʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʘ ʚ ʰʘʭʪʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʚʥʫʪʨʝʥʥʝʛʦ ʠ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ [6-8].   
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ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʫʰʥʦʛʦ 

ʜʝʬʣʝʢʪʦʨʘ ʩ ʧʦʤʦʱʴʶ ʵʬʬʝʢʪʘ ʵʞʝʢʮʠʠ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ ʧʦʪʦʢʘ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʜʘʯʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʦʢʘ. ʕʪʦʪ ʵʬʬʝʢʪ 

ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʪʘʢʠʭ ʢʘʢ ʢʘʨʙʶʨʘʪʦʨʳ ʠ 

ʵʞʝʢʪʦʨʳ [9,10]. 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʷʛʠ ʩ ʧʦʤʦʱʴʶ 

ʵʬʬʝʢʪʘ ʵʞʝʢʮʠʠ ʚ ʧʨʦʛʨʘʤʤʝ Solidworks ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʜʝʣʠ ʜʝʬʣʝʢʪʦʨʦʚ 

ʧʦʟʚʦʣʷʶʱʠʝ ʥʘʛʣʷʜʥʦ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʚʥʫʪʨʠ 

ʧʘʪʨʫʙʢʘ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ɼʫ100ʤʤ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 10ʤ/ʩ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ 

ʨʘʩʢʨʳʪʠʷ ʜʠʬʬʫʟʦʨʘ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʝʤ ʟʘʜʘʥʦ, ʯʪʦ ʜʘʚʣʝʥʠʝ 

ʫ ʦʩʥʦʚʘʥʠʷ ʜʝʬʣʝʢʪʦʨʘ ʨʘʚʥʦ ʘʪʤʦʩʬʝʨʥʦʤʫ. 

 

 
(ʘ)                                                              (ʙ) 

 
(ʚ) (ʛ) 

ʈʠʩʫʥʦʢ 1 ð ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʦʪ ʫʛʣʘ ʨʘʩʰʠʨʝʥʠʷ ʜʠʬʬʫʟʦʨʘ 
 

ʅʘ ʨʠʩʫʥʢʝ 1 ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʩʢʦʣʴʢʦ ʤʘʢʝʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʫʛʣʦʤ ʨʘʩʢʨʳʪʠʷ 

ʜʠʬʬʫʟʦʨʘ ʥʘ ʨʠʩʫʥʢʝ ʚʠʜʥʦ, ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʜʝʣʷʭ ʫʚʝʣʠʯʝʥʠʝ ʫʛʣʘ ʨʘʩʢʨʳʪʠʷ 
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ʚʦʨʦʥʢʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʢʘʥʘʣʘ, ʯʪʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʩʥʠʞʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ. ʊʘʢ ʞʝ 

ʫʚʝʣʠʯʝʥʠʝ ʫʛʣʘ ʨʘʩʢʨʳʪʠʷ ʜʠʬʬʫʟʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘʨʫʞʥʦʛʦ ʢʦʞʫʭʘ 

ʜʝʬʣʝʢʪʦʨʘ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʜʝʬʣʝʢʪʦʨʘ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʙʦʣʴʰʠʤ ʦʙʲʸʤʦʤ ʥʘʙʝʛʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, ʦʜʥʘʢʦ, ʧʨʠ ʯʨʝʟʤʝʨʥʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʳʡ ʵʬʬʝʢʪ, ʚʳʟʚʘʥʥʳʡ ʩʤʝʱʝʥʠʝʤ ʧʦʪʦʢʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʠʟ-ʟʘ ʯʝʛʦ ʧʦʪʦʢʠ ʚʝʪʨʘ ʥʝ ʤʦʛʫʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʧʝʨʝʜʘʪʴ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʵʞʝʢʪʠʨʫʝʤʦʡ ʩʨʝʜʝ. ʊʘʢ ʞʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʠʘʤʝʪʨʘ 

ʚʦʟʜʫʰʥʦʛʦ ʢʘʥʘʣʘ, ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʜʣʷ ʜʚʠʞʫʱʝʡʩʷ ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ 

(1), ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʠʘʤʝʪʨʘ ʩʝʯʝʥʠʷ ʚʦʟʜʫʭʦʚʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʧʦʪʦʢʘ.  
 

                                                                    όϛ”ϛίϛ όϜ”ϜίϜ                                                     (1) 
 

ʛʜʝ u -ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʤ/ʩʝʢ; s- ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʧʘʪʨʫʙʢʘ ʠʣʠ ʚʳʪʷʞʥʦʛʦ 

ʚʦʟʜʫʭʦʚʦʜʘ; ʍ ï ʧʣʦʪʥʦʩʪʴ ʩʨʝʜʳ. 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʛʦ ʨʘʚʝʥʩʪʚʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʝʯʝʥʠʷ 

ʚʳʪʷʞʥʦʛʦ ʚʦʟʜʫʭʦʚʦʜʘ sϜ ʧʨʦʠʟʦʡʜʸʪ ʟʘʢʦʥʦʤʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʦʟʜʫʭʘ uϜʚʥʫʪʨʠ 
ʢʘʥʘʣʘ.   

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʸʤ ʫʜʘʣʦʩʴ ʚʳʙʨʘʪʴ ʤʦʜʝʣʴ ʩ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʤʠ ʫʛʣʦʤ 

ʨʘʩʢʨʳʪʠʷ ʜʠʬʬʫʟʦʨʘ ʨʠʩ 1 (ʚ).  ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʠʣʝʥʠʷ 

ʪʷʛʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʩ ʧʦʤʦʱʴʶ ʵʬʬʝʢʪʘ ʵʞʝʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʚʣʠʷʥʠʝ, ʦʢʘʟʳʚʘʝʤʦʝ ʚʝʣʠʯʠʥʦʡ ʟʘʟʦʨʘ ʤʝʞʜʫ ʜʠʬʬʫʟʦʨʦʤ ʠ ʥʘʨʫʞʥʳʤ ʢʦʞʫʭʦʤ 

ʜʝʬʣʝʢʪʦʨʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʤʫ ʧʦʣʫʯʝʥʠʶ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʦʪʦʢʘ ʚʥʫʪʨʠ ʜʝʬʣʝʢʪʦʨʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʪʝʢʘʥʠʷ ʚʝʪʨʦʤ. ɸ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʣʦʧʘʪʦʢ ʜʝʬʣʝʢʪʦʨʘ. 

ʇʦʠʩʢ ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʧʦʙʫʞʜʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ, ʚʚʠʜʫ ʝʛʦ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʝʥʪʠʣʷʮʠʠ ʧʨʠ ʥʠʟʢʠʭ ʨʘʟʥʦʩʪʷʭ ʪʝʤʧʝʨʘʪʫʨ 

ʤʝʞʜʫ ʧʦʤʝʱʝʥʠʝʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʚʚʠʜʫ 

ʦʙʚʝʪʰʘʣʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘ ʥʠʭ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʝ ʠʣʠ ʩʣʫʯʘʡʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʟʜʘʥʠʝ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʯʝʨʝʟ ʪʨʝʱʠʥʳ ʚ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʟʜʘʥʠʷ ʠ ʯʝʨʝʟ ʜʚʝʨʠ [11]. 
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ɻʀɻʀɽʅʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʌɸʂʊʆʈʆɺ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆɻʆ 

ʊʈɸɺʄɸʊʀɿʄɸ ʇʈʀ ɼʆɹʓʏɽ ʂɸʃʀʁʅʓʍ ʈʋɼ ʀ ʊɽʍʅʀʏɽʉʂʀɽ 

ʈɽʐɽʅʀʗ ʇʆ ɽɻʆ ʉʅʀɾɽʅʀʖ 

 

ʀ.ɸ. ʉʫʭʠʥʘ, ʢ.ʤ.ʥ., ʜʦʮʝʥʪ, ʕ.ʕ. ɹʘʨʤʠʥʘ 

ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʘʢʘʜʝʤʠʢʘ ɼ.ʅ. ʇʨʷʥʠʰʥʠʢʦʚʘè 

  

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʬʘʢʪʦʨʦʚ 

ʪʨʘʚʤʘʪʠʟʤʘ ʧʨʠ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʝ ʢʘʣʠʡʥʳʭ ʨʫʜ, ʘʥʘʣʠʟ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. ʋ ʛʦʨʥʦʨʘʙʦʯʠʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʨʦʩʪ ʥʘʨʫʰʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʨʘʟʫ ʧʦʩʣʝ ʩʧʫʩʢʘ, 

ʧʨʝʜʣʦʞʝʥʳ ʨʝʰʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʨʘʙʦʯʠʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʀɻʀɽʅɸ ʊʈʋɼɸ, ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʁ ʊʈɸɺʄɸʊʀɿʄ, 

ʂɸʃʀʁʅʓɽ ʈʋɼʓ, ʇʆɼɿɽʄʅɸʗ ɼʆɹʓʏɸ, ʉʇʋʉʂ ɺ ʐɸʍʊʋ, 

https://translated.turbopages.org/proxy_u/en-ru.ru.45486b8a-6967e8ec-05d982c3-74722d776562/https/en.wikipedia.org/wiki/ASHRAE_Handbook
https://translated.turbopages.org/proxy_u/en-ru.ru.45486b8a-6967e8ec-05d982c3-74722d776562/https/en.wikipedia.org/wiki/ASHRAE
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ʇʉʀʍʆʌʀɿʀʆʃʆɻʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ, ʆʎɽʅʂɸ ʈʀʉʂʆɺ, ʊɽʍʅʆʉʌɽʈʅɸʗ 

ɹɽɿʆʇɸʉʅʆʉʊʔ. 

  

The article presents the results of a hygienic assessment of injury factors during 

underground mining of potassium ores, analysis and systematization of methods for assessing 

working conditions. Miners showed a significant deterioration in psychophysiological 

indicators and an increase in safety violations immediately after lowering, solutions were 

proposed to improve the psychophysiological readiness of workers. 

Keywords: OCCUPATIONAL HYGIENE, OCCUPATIONAL INJURIES, POTASH 

ORES, UNDERGROUND MINING, DESCENT INTO THE SHAFT, 

PSYCHOPHYSIOLOGICAL STATE, RISK ASSESSMENT, TECHNOSPHERE SAFETY. 

 

ʇʦʜʟʝʤʥʘʷ ʜʦʙʳʯʘ ʢʘʣʠʡʥʳʭ ʨʫʜ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʚʠʜʘʤ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʨʠʪʠʯʝʩʢʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʩʧʫʩʢ ʧʝʨʩʦʥʘʣʘ ʚ ʰʘʭʪʫ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ 

ʪʨʘʚʤʘʪʠʟʤʘ [1, 2]. ʎʝʣʴ ʨʘʙʦʪʳ ï ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʬʘʢʪʦʨʦʚ ʪʨʘʚʤʘʪʠʟʤʘ ʩ 

ʬʦʢʫʩʦʤ ʥʘ ʵʪʘʧ ʩʧʫʩʢʘ, ʘʥʘʣʠʟ ʦʪʨʘʩʣʝʚʦʛʦ ʦʧʳʪʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʨʝʰʝʥʠʡ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ: ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ 

[3, 4, 5] ʠ ʩʪʘʪʠʩʪʠʢʠ ʪʨʘʚʤʘʪʠʟʤʘ (2018ï2023 ʛʛ.) [1, 2], ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʬʘʢʪʦʨʦʚ 

ʩʨʝʜʳ. ʇʨʦʚʝʜʝʥʦ ʩʦʙʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʛʨʫʧʧʝ ʠʟ 45 ʛʦʨʥʦʨʘʙʦʯʠʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ (ʦʧʨʦʩʥʠʢʠ NASA-TLX [6], ʰʢʘʣʘ 

ɸʥʪʦʥʦʚʦʡ ɸ.ʄ. [7], ʠʟʤʝʨʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ, ʧʫʣʴʩʦʤʝʪʨʠʷ) ʚ ʪʨʸʭ ʪʦʯʢʘʭ: ʜʦ ʩʧʫʩʢʘ 

(ʊ1), ʧʦʩʣʝ ʩʧʫʩʢʘ (ʊ2) ʠ ʯʝʨʝʟ ʯʘʩ ʨʘʙʦʪʳ (ʊ3). ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ï t-ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ (p < 0,05).  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʢʦʣʦ 10% ʪʨʘʚʤ 

ʩʚʷʟʘʥʳ ʩʦ ʩʧʫʩʢʦʤ/ʧʦʜʲʝʤʦʤ [1, 2], ʧʨʠʯʝʤ ʵʪʠ ʠʥʮʠʜʝʥʪʳ ʯʘʩʪʦ ʥʦʩʷʪ ʪʷʞʸʣʳʡ 

ʭʘʨʘʢʪʝʨ. ɼʦʤʠʥʠʨʫʶʱʠʝ ʧʨʠʯʠʥʳ ï ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʝ ʨʠʩʢʠ (ʜʦ 40%) ʠ ʨʠʩʢʠ ʦʪ 

ʜʚʠʞʝʥʠʷ ʪʝʭʥʠʢʠ (ʦʢʦʣʦ 30%).  

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʪʘʙʣʠʮʝ, ʧʦʜʪʚʝʨʜʠʣʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʯʝʪʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʨʝʜʳ ʠ ʦʮʝʥʢʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ. 

 

ʊʘʙʣʠʮʘ ï ʂʣʶʯʝʚʳʝ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʦʮʝʥʢʠ 

ʨʠʩʢʦʚ (ʬʨʘʛʤʝʥʪ). 

ʌʘʢʪʦʨ ʦʮʝʥʢʠ ʄʝʪʦʜ ʦʮʝʥʢʠ ʅʦʨʤʘʪʠʚʥʳʡ 

ʠʩʪʦʯʥʠʢ 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʧʳʣʴ 

(ɸʇʌɼ) 

ɸʩʧʠʨʘʮʠʷ ʧʨʦʙ, 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ɻʅ 2.2.5.3532-18 [3] 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʰʫʤ ʀʟʤʝʨʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 

ʫʨʦʚʥʷ ʟʚʫʢʘ 

ʉʅ 2.2.4/2.1.8.562-96 

[4] 

ʋʨʦʚʝʥʴ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ 

ʆʧʨʦʩʥʠʢ NASA-TLX, ʰʢʘʣʘ 

ɸʥʪʦʥʦʚʦʡ ɸ.ʄ. 

[6, 7] 

ʀʥʜʝʢʩ ʛʦʪʦʚʥʦʩʪʠ ʢ ʨʘʙʦʪʝ 

(ʀɻʈ)* 

ʀʟʤʝʨʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ 

ʜʦ/ʧʦʩʣʝ ʩʧʫʩʢʘ + ʪʝʩʪ ʥʘ 

ʚʥʠʤʘʥʠʝ 

ɸʚʪʦʨʩʢʘʷ 

ʨʘʟʨʘʙʦʪʢʘ 
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(64%) ʥʘʭʦʜʷʪʩʷ ʚ ʚʦʟʨʘʩʪʝ 30ï49 ʣʝʪ, ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ 

ʩʪʘʞʝʤ (40% ʠʤʝʶʪ ʩʪʘʞ ʙʦʣʝʝ 15 ʣʝʪ ʚ ʧʨʦʬʝʩʩʠʠ) ʠ ʩʪʘʞʝʤ ʨʘʙʦʪʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

(76% ʨʘʙʦʪʘʶʪ ʙʦʣʝʝ 3 ʣʝʪ). ʇʨʠ ʵʪʦʤ ʫ 42% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ ʘʥʘʤʥʝʟʝ ʠʤʝʣʠʩʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʪʨʘʚʤʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʠ ʚʦʟʤʦʞʥʦʝ 

ʥʘʣʠʯʠʝ ʨʠʩʢʦʚʘʥʥʳʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʩʪʝʨʝʦʪʠʧʦʚ.  

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʨʘʙʦʪʥʠʢʦʚ ʚ ʪʦʯʢʝ ʊ2: ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʟʘʤʝʜʣʠʣʦʩʴ ʥʘ 28% (p<0,05), ʧʫʣʴʩ ʚʳʨʦʩ ʥʘ 31%, 

ʩʫʙʲʝʢʪʠʚʥʳʡ ʩʪʨʝʩʩ ï ʚ 2,4 ʨʘʟʘ. ɿʜʝʩʴ ʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʠʢ ʥʘʨʫʰʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʋ 68% ʨʘʙʦʪʥʠʢʦʚ ʚʳʷʚʣʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʷ (7ï10 ʙʘʣʣʦʚ) [7]. ʂ ʪʦʯʢʝ ʊ3 

ʧʦʢʘʟʘʪʝʣʠ ʫʣʫʯʰʘʣʠʩʴ, ʥʦ ʥʝ ʜʦʩʪʠʛʘʣʠ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ 

çʧʦʩʪʩʧʫʩʢʦʚʦʛʦ ʰʦʢʘè. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ (p < 0,05) ʚ ʪʦʯʢʝ ʊ2 (ʩʨʘʟʫ ʧʦʩʣʝ ʩʧʫʩʢʘ) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʊ1 (ʜʦ ʩʧʫʩʢʘ) ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʦʩʪʦʷʥʠʝ ʦʩʪʨʦʡ ʜʝʟʘʜʘʧʪʘʮʠʠ, ʥʘʟʚʘʥʥʦʝ 

çʧʦʩʪʩʧʫʩʢʦʚʳʤ ʰʦʢʦʤè. ʕʪʦ ʩʦʩʪʦʷʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʭʫʜʰʝʥʠʝʤ 

ʦʙʲʝʢʪʠʚʥʳʭ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʚʨʝʤʷ ʨʝʘʢʮʠʠ, ʧʫʣʴʩ), ʥʦ ʠ ʧʨʷʤʳʤ 

ʩʣʝʜʩʪʚʠʝʤ ʚ ʚʠʜʝ ʨʦʩʪʘ ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʪʦʯʢʝ ʊ2 ʙʳʣʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʨʫʰʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ 

ʧʝʨʝʩʝʯʝʥʠʝ ʪʨʘʩʩʳ ʪʝʭʥʠʢʠ, ʥʝʧʨʠʩʪʝʛʥʫʪʘʷ ʢʘʩʢʘ). ʂ ʪʦʯʢʝ ʊ3 (ʯʝʨʝʟ 1 ʯʘʩ ʨʘʙʦʪʳ) 

ʥʘʙʣʶʜʘʣʘʩʴ ʣʠʰʴ ʯʘʩʪʠʯʥʘʷ ʘʜʘʧʪʘʮʠʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩʦʚʦʛʦ ʬʘʢʪʦʨʘ ʩʧʫʩʢʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʦʧʫʩʢ ʢ ʨʘʙʦʪʝ ʩʨʘʟʫ ʧʦʩʣʝ 

ʩʧʫʩʢʘ ʙʝʟ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʧʘʫʟʳ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ. ʕʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ (ʪʘʢʠʭ ʢʘʢ 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʦʜʲʝʤʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʦ ʩʪʘʥʜʘʨʪʘ SIL-3, ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ 

ʚʝʩʘ, ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʚ ʢʣʝʪʠ), ʥʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨ. ʂ ʧʦʩʣʝʜʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

ʚʚʝʜʝʥʠʝ ʩʪʫʧʝʥʯʘʪʦʛʦ ʛʨʘʬʠʢʘ ʩʧʫʩʢʘ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʜʘʚʢʠ, ʦʙʷʟʘʪʝʣʴʥʘʷ 

ʘʜʘʧʪʘʮʠʦʥʥʘʷ ʧʘʫʟʘ (10ï15 ʤʠʥʫʪ) ʚ ʙʝʟʦʧʘʩʥʦʡ ʟʦʥʝ ʥʘ ʛʦʨʠʟʦʥʪʝ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʚʪʦʨʘʤʠ ʀʥʜʝʢʩʘ ʛʦʪʦʚʥʦʩʪʠ ʢ ʨʘʙʦʪʝ (ʀɻʈ). ʀɻʈ ʩʣʫʞʠʪ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ, ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʜʦʧʫʩʢʘ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʦʧʘʩʥʳʭ ʦʧʝʨʘʮʠʡ, ʧʦʟʚʦʣʷʷ ʦʮʝʥʠʪʴ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʨʘʙʦʪʥʠʢʘ 

ʧʦʩʣʝ ʩʧʫʩʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʕʪʘʧ ʩʧʫʩʢʘ ï ʢʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘ ʨʠʩʢʘ ʠʟ-ʟʘ ʩʦʯʝʪʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʘʩʥʦʩʪʝʡ 

ʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ɺʳʷʚʣʝʥʦ ʩʦʩʪʦʷʥʠʝ ʦʩʪʨʦʡ ʜʝʟʘʜʘʧʪʘʮʠʠ ʧʦʩʣʝ 

ʩʧʫʩʢʘ, ʚʝʜʫʱʝʝ ʢ ʨʦʩʪʫ ʥʘʨʫʰʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

2. ɼʣʷ ʩʥʠʞʝʥʠʷ ʪʨʘʚʤʘʪʠʟʤʘ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩ ʤʝʨ: ʪʝʭʥʠʯʝʩʢʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ 

(ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʣʝʪʝʡ) ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ï ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʧʘʫʟʳ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʜʝʢʩʘ ʛʦʪʦʚʥʦʩʪʠ ʢ ʨʘʙʦʪʝ (ʀɻʈ) ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʠʩʢ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʜʦʧʫʩʢʘ. 

3. ʅʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʝ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʦʜʲʝʤʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʦ ʩʪʘʥʜʘʨʪʘ SIL-3, 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ ʚʝʩʘ, ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʚ ʢʣʝʪʠ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʤʝʨ, ʚʝʜʫʱʠʭ ʢ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʛʦʨʥʦʨʘʙʦʯʠʭ ʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ. 

 

ʇɽʈɽʏɽʅʔ ʉʉʓʃʆʂ 

 

1. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʪʨʘʚʤʘʪʠʟʤ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʦʪʯʝʪʳ 
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ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʊɽʇʃʆʉʅɸɹɾɽʅʀʗ ʄɽɼʀʎʀʅʉʂʀʍ 

ʋʏɽʈɽɾɼɽʅʀʁ  
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ɻɹʆʋ ɸʆ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ ï ʩʪʨʦʠʪʝʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʩʠʩʪʝʤʳ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʠʤʝʥʥʦ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʳ 

ʠʭ ʨʝʰʝʥʠʷ. ʄʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʦʙʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʛʜʝ ʟʘʜʘʯʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʧʣʦʩʥʘʙʞʝʥʠʝʤ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ 

ʧʘʮʠʝʥʪʦʚ.  ʊʝʧʣʦʩʥʘʙʞʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʥʪʨʦʚ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʘ ʧʘʮʠʝʥʪʦʚ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊɽʇʃʆʉʅɸɹɾɽʅʀɽ, ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʔ, 

ʊɽʇʃʆʆɹʄɽʅ, ʇɸʈɸʄɽʊʈʓ ʄʀʂʈʆʂʃʀʄɸʊɸ, ʂɸʊɽɻʆʈʀʗ ʇʆʄɽʑɽʅʀʁ  

 

This paper examines the main problems of the heat supply system, which are specific to 

medical institutions, as well as their solutions. Medical institutions are special consumers, 

where the task of providing heat supply directly affects the safety of life and health of patients.  

The heat supply of medical centers has a number of features related to the need to maintain 
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strictly regulated microclimate parameters to ensure patient comfort, staff safety and the 

efficiency of medical equipment. 

Keywords: HEAT SUPPLY, ENERGY EFFICIENCY, HEAT EXCHANGE, 

MICROCLIMATE PARAMETERS, ROOM CATEGORY 

 

 ʊʝʧʣʦʩʥʘʙʞʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʥʪʨʦʚ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʘ ʧʘʮʠʝʥʪʦʚ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʄʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʚʢʣʶʯʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʤʝʱʝʥʠʡ ʩ ʨʘʟʥʳʤʠ ʬʫʥʢʮʠʷʤʠ 

ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʤʠʢʨʦʢʣʠʤʘʪʫ. ʉʨʝʜʠ ʥʠʭ:  

Å ʆʧʝʨʘʮʠʦʥʥʳʝ ʟʘʣʳ, ʨʝʘʥʠʤʘʮʠʦʥʥʳʝ, ʥʘʨʢʦʟʥʳʝ, ʨʦʜʦʚʳʝ ʧʘʣʘʪʳ, ʧʘʣʘʪʳ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ. ɺ ʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʣʘʭ, ʨʝʘʥʠʤʘʮʠʦʥʥʳʭ, ʥʘʨʢʦʟʥʳʭ, ʨʦʜʦʚʳʭ 

ʧʘʣʘʪʘʭ, ʧʘʣʘʪʘʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ 

ʢʨʠʪʠʯʝʩʢʠʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʛʨʦʞʘʪʴ ʟʜʦʨʦʚʴʶ ʧʘʮʠʝʥʪʦʚ ʠ ʨʘʙʦʪʝ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʠ ʧʦʤʝʱʝʥʠʷ ʪʨʝʙʫʶʪ ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʤʠʢʨʦʢʣʠʤʘʪʘ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ, ʯʠʩʪʦʪʘ ʚʦʟʜʫʭʘ), ʧʦʵʪʦʤʫ ʧʨʦʙʣʝʤʳ ʩ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʝʤ ʟʜʝʩʴ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʳ. 

 ʂ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʝʧʣʦʧʦʪʝʨʠ, ʦʥʠ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʟʜʘʥʠʡ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʨʦʪʝʯʝʢ ʚ ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ, 

ʩʢʚʦʟʥʷʢʦʚ ʥʘ ʚʭʦʜʘʭ/ʚʳʭʦʜʘʭ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʜʣʠʥʥʳʭ ʥʘʨʫʞʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚ 

ʢʨʫʧʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ñʫʣʫʯʰʝʥʠʝ 

ʪʝʧʣʦʠʟʦʣʷʮʠʠò, ʫʪʝʧʣʝʥʠʝ ʟʜʘʥʠʡ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʥʘʧʨʠʤʝʨ, ʚʩʧʝʥʝʥʥʦʛʦ ʢʘʫʯʫʢʘ) ʩʥʠʞʘʝʪ ʪʝʧʣʦʧʦʪʝʨʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʡ ʠ ʫʩʪʨʘʥʝʥʠʶ çʤʦʩʪʠʢʦʚ ʭʦʣʦʜʘè 

ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʦʪʩʫʪʩʪʚʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʧʦʤʝʱʝʥʠʷʤ ʧʨʠʚʦʜʠʪ ʢ çʧʝʨʝʪʦʧʘʤè 

ʠʣʠ çʥʝʜʦʪʦʧʘʤè. ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʯʘʩʪʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ çʩʨʝʜʥʝʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷè, ʠʟ-ʟʘ ʯʝʛʦ ʧʦʤʝʱʝʥʠʷ, ʙʣʠʟʢʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʪʝʧʣʘ, ʧʦʣʫʯʘʶʪ ʠʟʙʳʪʦʯʥʦʝ 

ʪʝʧʣʦ, ʘ ʫʜʘʣʸʥʥʳʝ ð ʥʝʜʦʩʪʘʪʦʯʥʦʝ. ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʘʜʘʧʪʠʨʫʶʪ 

ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦʜ ʨʝʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʛʦʜʦʟʘʚʠʩʠʤʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʪʝʨʤʦʩʪʘʪʠʯʝʩʢʠʭ ʨʝʛʫʣʷʪʦʨʦʚ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩ ʜʘʪʯʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ. 

 ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʴʶ. ɺ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʧʦʤʝʱʝʥʠʷʭ (ʦʧʝʨʘʮʠʦʥʥʳʝ, ʨʝʘʥʠʤʘʮʠʷ) ʧʝʨʝʨʳʚ ʚ ʧʦʜʘʯʝ ʪʝʧʣʘ 

ʥʝʜʦʧʫʩʪʠʤ. ʆʜʥʘʢʦ ʯʘʩʪʦ ʩʠʩʪʝʤʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʈʝʰʝʥʠʝʤ ʜʣʷ ʜʘʥʥʦʛʦ 

ʥʝʜʦʩʪʘʪʢʘ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʠ ʜʫʙʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʜʚʫʭ 

ʚʘʨʠʘʥʪʦʚ ʚʚʦʜʘ ʪʝʧʣʘ ʦʪ ʥʝʩʚʷʟʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʣʠ ʦʪ ʟʘʢʦʣʴʮʦʚʘʥʥʳʭ ʩʝʪʝʡ. ʇʨʠ 

ʥʘʣʠʯʠʠ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʤʝʩʪʘ ʧʦʩʪʫʧʣʝʥʠʷ ʪʝʧʣʘ ʦʙʷʟʘʪʝʣʴʥʦ ʫʩʪʨʦʡʩʪʚʦ ʢʦʪʝʣʴʥʦʡ ʜʣʷ 

ʨʝʟʝʨʚʥʳʭ ʮʝʣʝʡ. 

Å ʇʘʣʘʪʳ ʜʣʷ ʧʘʮʠʝʥʪʦʚ. ʉʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʚ ʧʘʣʘʪʘʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ 

ʢʦʤʬʦʨʪ ʧʘʮʠʝʥʪʦʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʠ ʩʦʙʣʶʜʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʥʦʨʤ. 

 ʂ ʨʷʜʫ ʥʝʜʦʩʪʘʪʢʦʚ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʚ ʧʘʣʘʪʘʭ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʦʪʥʦʩʠʪʴʩʷ 

ʤʥʦʞʝʩʪʚʦ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʣʦʚ, ʨʝʘʥʠʤʘʮʠʦʥʥʳʭ, 

ʥʘʨʢʦʟʥʳʭ, ʨʦʜʦʚʳʭ ʧʘʣʘʪ, ʧʘʣʘʪ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ. ʆʜʥʘʢʦ, ʭʦʯʝʪʩʷ ʚʳʜʝʣʠʪʴ 
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ʢʦʥʢʨʝʪʥʳʡ ʥʝʜʦʩʪʘʪʦʢ, ʢʦʪʦʨʳʡ ʟʘʯʘʩʪʫʶ ʧʨʠʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʠʩʢʦʤʬʦʨʪ ʚ 

ʧʘʣʘʪʘʭ ʠ ʵʪʦ ï ʥʝʧʦʜʭʦʜʷʱʠʡ ʪʠʧ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʥʚʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʩʢʚʦʟʥʷʢʠ, ʯʪʦ 

ʥʝʞʝʣʘʪʝʣʴʥʦ ʜʣʷ ʦʩʣʘʙʣʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʣʝʜʫʝʪ 

ʧʨʠʥʷʪʴ, ʣʫʯʠʩʪʦʝ ʦʪʦʧʣʝʥʠʝ (ʪʸʧʣʳʝ ʧʦʣʳ, ʧʦʪʦʣʦʯʥʳʝ ʧʘʥʝʣʠ), ʦʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʘ, ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʚʝʢʪʠʚʥʳʭ ʧʦʪʦʢʦʚ ʠ ʥʝ 

ʟʘʥʠʤʘʝʪ ʧʦʣʝʟʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʚ ʧʘʣʘʪʘʭ ʜʣʷ 

ʥʦʚʦʨʦʞʜʸʥʥʳʭ ʠʣʠ ʜʝʪʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ, ʛʜʝ ʚʘʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʦʤʬʦʨʪʥʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʘ. 

Å ʃʘʙʦʨʘʪʦʨʠʠ ʠ ʢʘʙʠʥʝʪʳ. ɺʘʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʩʪʦʷʥʩʪʚʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʢʠ ʚʣʘʞʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʭʠʤʠʯʝʩʢʠʤʠ 

ʨʝʘʛʝʥʪʘʤʠ ʠʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ.  

ʂ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʠʩʢ ʥʘʢʦʧʣʝʥʠʷ ʧʳʣʠ ʠʣʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʂʦʥʚʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʤʦʛʫʪ ʫʩʠʣʠʚʘʪʴ ʜʚʠʞʝʥʠʝ ʚʦʟʜʫʭʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʳʣʠ, ʘʣʣʝʨʛʝʥʦʚ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʥʝʜʦʧʫʩʪʠʤʦ ʚ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʩ ʚʳʩʦʢʠʤʠ ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʈʝʰʝʥʠʝʤ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ 

ʚʥʝʜʨʝʥʠʝ ʣʫʯʠʩʪʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ (ʧʦʪʦʣʦʯʥʳʝ ʧʘʥʝʣʠ, ʪʸʧʣʳʝ ʧʦʣʳ), ʛʜʝ ʪʝʧʣʦ 

ʧʝʨʝʜʘʸʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟʣʫʯʝʥʠʝʤ, ʘ ʥʝ ʢʦʥʚʝʢʮʠʝʡ. ʕʪʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʜʚʠʞʝʥʠʝ 

ʚʦʟʜʫʭʘ ʠ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʳʣʠ, ʣʠʙʦ ʞʝ ʚʳʙʦʨ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ 

ʩ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʦʡ ʢ ʜʝʟʠʥʬʝʢʮʠʠ ʠ ʥʝ ʘʜʩʦʨʙʠʨʫʶʱʝʡ ʧʳʣʴ.  

 ʊʘʢʞʝ ʢ ʥʝʜʦʩʪʘʪʢʘʤ ʩʪʦʠʪ ʦʪʥʝʩʪʠ ʧʨʦʙʣʝʤʳ ʩ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠ 

ʢʦʨʨʦʟʠʶ, ʚ ʩʠʩʪʝʤʘʭ ʚʦʜʷʥʦʛʦ ʦʪʦʧʣʝʥʠʷ ʚʦʟʤʦʞʥʳ ʫʪʝʯʢʠ, ʟʘʩʦʨʝʥʠʝ ʪʨʫʙ ʥʘʢʠʧʴʶ 

ʠʣʠ ʥʘʨʫʰʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʥʘʜʸʞʥʦʩʪʴ 

ʩʠʩʪʝʤʳ. ʈʝʰʝʥʠʝʤ ʜʣʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʫʙ ʠʟ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʥʘʧʨʠʤʝʨ, ʧʣʘʩʪʠʢʘ ʚʤʝʩʪʦ ʤʝʪʘʣʣʘ), ʢʦʪʦʨʳʝ ʤʝʥʴʰʝ 

ʧʦʜʚʝʨʞʝʥʳ ʢʦʨʨʦʟʠʠ ʠ ʠʤʝʶʪ ʛʣʘʜʢʠʝ ʚʥʫʪʨʝʥʥʠʝ ʩʪʝʥʢʠ, ʩʥʠʞʘʶʱʠʝ ʨʠʩʢ ʟʘʩʦʨʝʥʠʷ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ 

ʦʪʦʧʣʝʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʫʩʪʘʨʝʚʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɼʣʷ ʜʘʥʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʨʝʰʝʥʠʝʤ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʚʥʝʜʨʝʥʠʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʝ ʢʦʪʣʳ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʪʝʨʤʦʩʪʘʪʳ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʝʤ ʪʝʧʣʘ. 

Å ʇʦʤʝʱʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʜʝʟʠʥʬʝʢʮʠʦʥʥʳʝ ʦʪʜʝʣʝʥʠʷ. ʉʠʩʪʝʤʳ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʷʭ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʬʠʣʷ ʠ ʜʝʟʠʥʬʝʢʮʠʦʥʥʳʭ ʦʪʜʝʣʝʥʠʷʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʤʬʦʨʪʥʦʛʦ 

ʤʠʢʨʦʢʣʠʤʘʪʘ, ʥʦ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʡ. ʆʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʛʠʛʠʝʥʝ, ʚʝʥʪʠʣʷʮʠʠ ʠ 

ʢʦʥʪʨʦʣʶ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 ʇʝʨʚʳʤ ʠ ʩʘʤʳʤ ʚʘʞʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʨʠʩʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʘʪʦʛʝʥʦʚ 

ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ. ɽʩʣʠ ʩʠʩʪʝʤʘ ʥʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʩ ʫʯʸʪʦʤ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʠʣʠ ʚʦʟʜʫʭ ʤʦʛʫʪ ʩʪʘʪʴ 

ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʚʦʟʤʦʞʥʦ ʧʝʨʝʪʝʢʘʥʠʝ ʚʦʟʜʫʭʘ ʤʝʞʜʫ ʧʦʤʝʱʝʥʠʷʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʡ. ʇʫʪʝʤ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʩʪʨʦʛʦʝ 

ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʚʝʥʪʠʣʷʮʠʠ ʠ ʚʦʟʜʫʭʦʦʙʤʝʥʫ. ɺ ʧʦʤʝʱʝʥʠʷʭ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʧʨʦʬʠʣʷ ʚʳʪʷʞʢʘ ʜʦʣʞʥʘ ʧʨʝʦʙʣʘʜʘʪʴ ʥʘʜ ʧʨʠʪʦʢʦʤ ʚʦʟʜʫʭʘ. ɼʣʷ ʙʦʢʩʦʚ ʠ 

ʙʦʢʩʠʨʦʚʘʥʥʳʭ ʧʘʣʘʪ ʪʨʝʙʫʶʪʩʷ ʘʚʪʦʥʦʤʥʳʝ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʚʳʪʷʞʢʠ ʠ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʥʝʡ ʫʩʪʨʦʡʩʪʚ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʟʜʫʭʘ ʠʣʠ ʬʠʣʴʪʨʦʚ ʪʦʥʢʦʡ 

ʦʯʠʩʪʢʠ. ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʷʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʦʡ 

ʚʝʥʪʠʣʷʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʘ ʝʩʪʝʩʪʚʝʥʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ 
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ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʘʢʪʠʚʘʮʠʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 95% ʥʘ ʚʳʭʦʜʝ.   

ʉʣʝʜʫʶʱʘʷ ʧʨʦʙʣʝʤʘ - ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʢʦʥʪʨʦʣʷ 

ʧʘʨʘʤʝʪʨʦʚ. ɺ ʪʘʢʠʭ ʧʦʤʝʱʝʥʠʷʭ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪʴ. ʈʫʯʥʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ 

ʜʘʪʯʠʢʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʪʢʣʦʥʝʥʠʷʤ ʦʪ ʥʦʨʤʘʪʠʚʦʚ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʢʦʤʬʦʨʪ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʜʦʩʪʘʪʦʯʥʘ ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʢʦʥʪʨʦʣʷ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ. ʉʠʩʪʝʤʳ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʤʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ. ɼʘʪʯʠʢʠ ʠ 

ʢʦʥʪʨʦʣʣʝʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʩʦʢʦʪʦʯʥʳʤʠ ʠ ʨʝʛʫʣʷʨʥʦ ʢʘʣʠʙʨʦʚʘʪʴʩʷ. 

ʊʝʧʣʦʩʥʘʙʞʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʥʪʨʦʚ - ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʦʪ ʢʦʪʦʨʦʛʦ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʢʦʤʬʦʨʪ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ, ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ 

ʧʝʨʩʦʥʘʣʘ, ʘ ʪʘʢʞʝ ʥʘʜʝʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʉʧʝʮʠʬʠʢʘ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʥʦʦʙʨʘʟʠʠ ʧʦʤʝʱʝʥʠʡ ʩ   ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʨʘʟʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʤʠʢʨʦʢʣʠʤʘʪʫ: ʦʪ ʩʪʨʦʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ 

ʠ ʯʠʩʪʦʪʳ ʚʦʟʜʫʭʘ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ ʠ ʧʘʣʘʪʘʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʜʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʜʚʠʞʝʥʠʝ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʘʪʦʛʝʥʦʚ ʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʦʪʜʝʣʝʥʠʷʭ. 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʚ ʤʝʜʫʯʨʝʞʜʝʥʠʷʭ ʩʚʷʟʘʥʳ ʩ 

ʪʝʧʣʦʧʦʪʝʨʷʤʠ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ, ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ, ʨʠʩʢʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʠʟʥʦʩʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʠ ʥʝʜʦʩʪʘʪʢʠ ʩʧʦʩʦʙʥʳ 

ʥʝ ʪʦʣʴʢʦ ʩʥʠʟʠʪʴ ʢʦʤʬʦʨʪ, ʥʦ ʠ ʩʦʟʜʘʪʴ ʫʛʨʦʟʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ. 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʨʘʤʦʪʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʫʜʘʸʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʳʡ 

ʤʠʢʨʦʢʣʠʤʘʪ, ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʧʦʚʳʩʠʪʴ ʢʦʤʬʦʨʪ, ʩʦʢʨʘʪʠʪʴ 

ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʠ ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂʣʶʯʝʚʦʝ ʫʩʣʦʚʠʝ ʫʩʧʝʭʘ ð ʫʯʸʪ 

ʩʧʝʮʠʬʠʢʠ ʢʘʞʜʦʛʦ ʪʠʧʘ ʧʦʤʝʱʝʥʠʡ ʠ ʨʝʛʫʣʷʨʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ.  
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ʋɼʂ 628.16 

 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ʈʀʉʂʀ ɺ ʆɹɽʉʇɽʏɽʅʀʀ ʉɸʅʀʊɸʈʅʆ-

ʕʇʀɼɽʄʀʆʃʆɻʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʇʈʀ ʕʂʉʇʃʋɸʊɸʎʀʀ 

ʇʃɸɺɸʊɽʃʔʅʓʍ ɹɸʉʉɽʁʅʆɺ 

 

 ɼ.ɸ. ɹʝʣʷʝʚʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɸ.ʅ. ɹʝʣʷʝʚ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʨʘʙʦʪʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʧʨʦʙʣʝʤʘ ʧʦʜʜʝʨʞʘʥʠʷ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʢʦʥʪʫʨʝ ʙʘʩʩʝʡʥʘ. ɼʦʟʘʮʠʷ ʨʝʘʛʝʥʪʦʚ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ 4-ʭ ʯʘʩʦʚʦʡ ʟʘʜʝʨʞʢʦʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʣʠʯʝʩʪʚʦ ʨʝʘʛʝʥʪʦʚ ʚ 

ʤʦʤʝʥʪ ʧʦʜʘʯʠ ʚ ʚʦʜʫ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʟʘʛʨʷʟʥʝʥʠʡ.  

ɺʳʭʦʜʦʤ ʠʟ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʘʛʨʷʟʥʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ʈʀʉʂʀ, ɺʆɼʆʇʆɼɻʆʊʆɺʂɸ, 

ʇʃɸɺɸʊɽʃʔʅʓɽ ɹɸʉʉɽʁʅʓ, ɹɽɿʆʇɸʉʅʆʉʊʔ 

 

The paper addresses the problem of maintaining sanitary and epidemiological safety 

within a swimming pool. Chemical dosing occurs with a four-hour delay, meaning the amount 

of chemicals added to the water does not correspond to the actual contaminant levels. 

Contaminant forecasting may be a solution. 

Keywords: TECHNOLOGICAL RISKS, WATER TREATMENT, SWIMMING POOLS, 

SAFETY 

 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʚʘʪʝʣʴʥʳʭ ʙʘʩʩʝʡʥʦʚ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. ɺʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʘʶʪ ʯʘʩʪʥʳʝ ʧʣʘʚʘʪʝʣʴʥʳʝ ʙʘʩʩʝʡʥʳ, ʢʦʪʦʨʳʝ ʝʞʝʜʥʝʚʥʦ ʧʦʩʝʱʘʶʪ ʜʝʩʷʪʢʠ 

ʣʶʜʝʡ. ʂʦʣʠʯʝʩʪʚʦ ʧʣʘʚʘʪʝʣʴʥʳʭ ʙʘʩʩʝʡʥʦʚ ʚ ʈʦʩʩʠʠ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʝʪ (ʧʨʠʤʝʨʥʦ + 3-

5% ʚ ʛʦʜ). ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʣʠʪʠʢʠ 

ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩ ʨʦʩʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʙʘʩʩʝʡʥʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩ 

ʦʪʨʘʚʣʝʥʠʝʤ ʣʶʜʝʡ ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʳ. 

ʉʧʝʮʠʬʠʢʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʣʘʚʘʪʝʣʴʥʳʭ ʙʘʩʩʝʡʥʦʚ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʦʡ ʠ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʩʣʦʚʠʡ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʧʦʩʝʪʠʪʝʣʝʡ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʜʝʞʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʨʦʚʝʜʝʥʠʝʤ 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ɺʦʜʦʧʦʜʛʦʪʦʚʢʘ ʙʘʩʩʝʡʥʘ ï ʵʪʦ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʠʚʝʜʝʥʠʶ 

ʚʦʜʳ ʚ ʙʘʩʩʝʡʥʝ ʚ ʩʦʩʪʦʷʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʘʥʠʪʘʨʥʳʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʥʦʨʤʘʤ 

ʠ ʪʨʝʙʦʚʘʥʠʷʤ. ʉʧʝʮʠʬʠʢʘ ʙʘʩʩʝʡʥʘ ʪʘʢʦʚʘ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘ ʫʨʦʚʥʝ 

ʧʠʪʴʝʚʦʡ, ʦʜʥʘʢʦ ʧʦ ʬʘʢʪʫ ʪʘʢʦʚʦʡ ʥʝ ʷʚʣʷʝʪʩʷ.  

ɺʘʞʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʩʪʘʥʦʚʠʪʩʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʮʠʨʢʫʣʠʨʫʝʪ 

ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ ʙʘʩʩʝʡʥʘ, ʦʙʥʦʚʣʷʷʩʴ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. 

ɽʩʣʠ ʧʨʝʥʝʙʨʝʯʴ ʜʝʟʠʥʬʝʢʮʠʝʡ, ʙʘʩʩʝʡʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʥʝʪ ʠʩʪʦʯʥʠʢʦʤ 

ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʙʘʢʪʝʨʠʡ. ʆʙʠʣʠʝ ʭʣʦʨʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʩʬʝʨʝ ʦʙʨʘʙʦʪʢʠ ʚʦʜʳ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʙʘʩʩʝʡʥʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝʰʝʥʠʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ʀ ʭʣʦʨ, ʠʤʝʷ ʨʷʜ 
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ʥʝʧʨʠʷʪʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʦʟʜʝʡʩʪʚʠʡ, ʧʦ-ʧʨʝʞʥʝʤʫ ʣʠʜʠʨʫʝʪ ʩʨʝʜʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʳ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʥʘʨʫʰʝʥʠʶ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʩʚʦʙʦʜʥʦʛʦ ʭʣʦʨʘ ʚ 

ʚʦʜʝ ʙʘʩʩʝʡʥʘ. ʇʦʷʩʥʠʤ ʵʪʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ. 

ɼʦʧʫʩʪʠʤ ʠʤʝʝʪʩʷ ʥʝʢʠʡ ʙʘʩʩʝʡʥ ʩ 4-ʭ ʯʘʩʦʚʦʡ ʢʨʘʪʥʦʩʪʴʶ ʚʦʜʦʦʙʤʝʥʘ (ʧʦ [1]). 

ʋʨʦʚʝʥʴ ʩʚʦʙʦʜʥʦʛʦ ʭʣʦʨʘ ʚ ʙʘʩʩʝʡʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʪʘʥʮʠʝʡ ʜʦʟʠʨʦʚʘʥʠʷ ʧʦ 

ʜʘʪʯʠʢʫ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʟʘʙʦʨʥʦʡ ʣʠʥʠʠ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ, ʠ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ 0,5 ʤʛ/ʣ. ʇʨʠʤʝʤ ʵʪʦ ʟʥʘʯʝʥʠʝ ʟʘ 10 ʫʩʣʦʚʥʳʭ 

ʝʜʠʥʠʮ (ʫ.ʝ). ʇʦʪʦʢ ʧʦʩʝʪʠʪʝʣʝʡ ʧʦ ʯʘʩʘʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʘʬʠʢʫ ʥʘ ʨʠʩʫʥʦʢ 1 ʚ 

ʝʜʠʥʠʮʘʭ ʦʪ 0 ʜʦ 10 ʫ.ʝ. ʇʨʦʠʟʚʝʜʝʤ ʦʮʝʥʢʫ ʦʙʝʩʧʝʯʝʥʠʷ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ. 

ʉʯʠʪʘʝʤ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʙʘʩʩʝʡʥ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʧʦʪʦʢʫ 

ʧʦʩʝʪʠʪʝʣʝʡ. ʊʘʢ ʢʘʢ ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ ʚ ʯʘʰʝ ʙʘʩʩʝʡʥʘ 4 ʯʘʩʘ, ʪʦ ʚ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʠʛʥʘʣ ʦʙ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʯʘʰʝ ʙʘʩʩʝʡʥʘ 

ʙʫʜʝʪ ʧʦʩʪʫʧʘʪʴ ʦʪ ʜʘʪʯʠʢʘ ʭʣʦʨʘ ʥʘ ʥʘʩʦʩ-ʜʦʟʘʪʦʨ ʩ 4-ʭ ʯʘʩʦʚʦʡ ʟʘʜʝʨʞʢʦʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʦʢʘ ʧʦʩʝʪʠʪʝʣʝʡ ʚ 06:00 ʦʥ ʥʘʯʥʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʚ 10:00 

ʠ ʜʘʣʝʝ ʘʥʘʣʦʛʠʯʥʦ ʩ ʪʘʢʦʡ ʞʝ ʟʘʜʝʨʞʢʦʡ. ʊʦʛʜʘ ʛʨʘʬʠʢ ʨʘʩʭʦʜʘ ʭʣʦʨʩʦʜʝʨʞʘʱʝʛʦ 

ʨʝʘʛʝʥʪʘ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʦʢ 1. 

ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʭʣʦʨʘ ʥʝ ʫʭʦʜʠʪ ʚ 0, ʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 3 ʫ.ʝ. (30% 

ʦʪ max), ʪ.ʢ. ʚ ʧʨʦʮʝʩʩʝ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʟ-ʟʘ ʠʩʧʘʨʝʥʠʷ, ʦʩʪʘʪʦʯʥʳʭ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ. 

ʉʚʦʙʦʜʥʳʡ ʠʣʠ ʦʩʪʘʪʦʯʥʳʡ ʭʣʦʨ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʪʘʥʮʠʝʡ ʩʦʛʣʘʩʥʦ ʠʩʭʦʜʥʳʤ 

ʜʘʥʥʳʤ ʥʘ ʫʨʦʚʥʝ 0,5 ʤʛ/ʣ (10 ʫ.ʝ.). ɼʦʙʘʚʣʝʥʠʝ ʭʣʦʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʚʳʭʦʜʝ 

ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ ʚ ʯʘʰʫ ʙʘʩʩʝʡʥʘ. ɺ ʩʘʤʦʡ ʯʘʰʝ ʭʣʦʨ ʨʝʘʛʠʨʫʝʪ ʩ ʟʘʛʨʷʟʥʝʥʠʷʤʠ, 

ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʚʦʜʝ, ʥʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʦʟʘʮʠʷ ʧʨʦʠʟʚʝʜʝʥʘ ʩ 4-ʭ ʯʘʩʦʚʦʡ 

ʟʘʜʝʨʞʢʦʡ ʠ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʠʪʫʘʮʠʷ ʩ ʧʦʩʝʪʠʪʝʣʷʤʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ 

ʟʘʛʨʷʟʥʝʥʠʷʤʠ ʠʟʤʝʥʠʣʘʩʴ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ 

ʭʣʦʨʘ ʚ ʚʦʜʝ.  

 

  
ʈʠʩʫʥʦʢ 1 ð ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʭʣʦʨʘ ʚ ʚʦʜʝ 

 

ɺ 6:00 ʥʘʯʠʥʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʭʣʦʨʘ, ʪ.ʢ. ʥʘʯʘʣʠ ʧʦʩʪʫʧʘʪʴ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʪ ʧʦʩʝʪʠʪʝʣʝʡ, ʩ ʢʦʪʦʨʳʤʠ ʦʥ ʥʘʯʘʣ ʨʝʘʛʠʨʦʚʘʪʴ, ʘ ʩʠʩʪʝʤʘ ʧʦʜʘʯʠ ʭʣʦʨʘ ʨʘʙʦʪʘʝʪ ʩ 4-
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ʭ ʯʘʩʦʚʦʡ ʟʘʜʝʨʞʢʦʡ ʠ ʜʦʟʠʨʦʚʘʥʠʝ ʭʣʦʨʘ ʥʝ ʧʨʦʠʟʚʦʜʠʪʴʩʷ. ɼʦʟʘʪʦʨʳ ʥʘʯʠʥʘʶʪ 

ʧʦʜʘʚʘʪʴ ʭʣʦʨ ʚ 10:00, ʨʝʘʛʠʨʫʷ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʚʳʭ ʧʦʩʝʪʠʪʝʣʝʡ. ʆʜʥʘʢʦ ʢ ʵʪʦʤʫ 

ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ ʧʦʩʝʪʠʪʝʣʝʡ ʫʞʝ ʥʘ 50% ʙʦʣʴʰʝ ʠ ʧʦʜʘʥʥʦʛʦ ʦʙʲʝʤʘ ʭʣʦʨʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʦʢʠʩʣʠʪʴ ʚʩʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʧʦʵʪʦʤʫ ʜʠʥʘʤʠʢʘ ʧʦ ʩʥʠʞʝʥʠʶ 

ʦʩʪʘʪʦʯʥʦʛʦ ʭʣʦʨʘ ʚ ʯʘʰʝ ʙʘʩʩʝʡʥʘ ʩʦʭʨʘʥʷʝʪʩʷ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ 

ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʪʠʪʝʣʝʡ ʚʳʭʦʜʠʪ ʥʘ ʤʘʢʩʠʤʫʤ ʜʦ 19:00. ɼʘʣʝʝ ʨʘʩʭʦʜ 

ʭʣʦʨʘ ʧʨʦʜʦʣʞʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʪʠʪʝʣʝʡ ï ʩʥʠʞʘʪʴʩʷ. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʭʣʦʨʘ ʨʘʩʪʝʪ ʠ ʚ ʪʝʯʝʥʠʠ 4-ʭ ʯʘʩʦʚ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʜʦ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ. 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʳʤ 

ʩʯʠʪʘʝʪʩʷ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʦʙʦʜʥʦʛʦ ʭʣʦʨʘ 0,3-0,5 ʤʛ/ʣ [1]. ɽʩʣʠ ʩʦʦʪʥʝʩʪʠ ʵʪʠ 

ʟʥʘʯʝʥʠʷ ʩ ʛʨʘʬʠʢʦʤ, ʪʦ ʛʜʝ-ʪʦ ʩ 09:00 ʜʦ 21:00 ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʙʝʟʦʧʘʩʥʦʛʦ ʫʨʦʚʥʷ, ʘ ʵʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʙʘʩʩʝʡʥʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʥʥʦ ʚ ʧʝʨʠʦʜ ʩ ʥʘʭʦʞʜʝʥʠʝʤ ʚ ʥʝʤ ʣʶʜʝʡ ʙʫʜʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʧʦʚʳʰʝʥʥʳʝ ʨʠʩʢʠ ʦʪʨʘʚʣʝʥʠʡ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʨʘʞʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʠʩʢʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʣʘʚʘʪʝʣʴʥʳʭ 

ʙʘʩʩʝʡʥʦʚ, ʦʙʫʩʣʦʚʣʝʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ 

ʦʪʩʪʘʚʘʥʠʝʤ ʚʳʧʦʣʥʷʝʤʳʭ ʠʟʤʝʨʝʥʠʡ ʦʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʳ. ʏʝʤ ʤʝʥʴʰʝ 

ʢʨʘʪʥʦʩʪʴ ʚʦʜʦʦʙʤʝʥʘ ʚ ʯʘʰʝ ʙʘʩʩʝʡʥʘ, ʪʝʤ ʚʳʰʝ ʨʠʩʢʠ. ʇʦʚʳʰʝʥʠʝ ʢʨʘʪʥʦʩʪʠ, ʚʣʝʯʝʪ 

ʟʘ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʣʴʪʨʦʚ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʜʦʨʦʞʘʥʠʶ ʚʩʝʡ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ. ɺʳʭʦʜʦʤ ʠʟ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʘʛʨʷʟʥʝʥʠʡ ʩ ʮʝʣʴʶ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ. ʕʪʦ ʜʦʣʞʥʦ ʷʚʣʷʪʴʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʚʳʰʝʥʠʷ ʛʠʛʠʝʥʠʯʝʩʢʦʡ 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʙʘʩʩʝʡʥʦʚ. 
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This paper reviews and examines current approaches to implementing biophilic 
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ʉʝʛʦʜʥʷ ʧʦʥʷʪʠʝ ʦʩʚʝʱʝʥʠ ̫ ʜʣʷ ʣʶʜʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʠ 

ʥʝʦʙʭʦʜʠʤʳʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ 

ʥʝ ʪʦʣʴʢʦ ʙʦʨʦʪʴʩʷ ʩ ʪʝʤʥʦʪʦʡ ʠ ʧʨʦʜʫʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʥʦ 

ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʪʨʝʙʫʝʤʫʶ ʘʪʤʦʩʬʝʨʫ ʜʣʷ ʟʘʜʫʤʘʥʥʦʛʦ ʩʚʝʪʦʜʠʟʘʡʥʝʨʦʤ ʩʮʝʥʘʨʠʷ, 

ʜʝʣʘʷ ʣʶʙʦʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʲʝʢʪ ʦʩʦʙʝʥʥʳʤ. ʏʝʣʦʚʝʢ ʤʦʞʝʪ ʜʘʞʝ ʥʝ ʦʩʦʟʥʘʚʘʪʴ, 

ʥʘʩʢʦʣʴʢʦ ʩʦʟʜʘʥʥʳʝ ʩʚʝʪʦʬʦʨʤ r ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʚʦʩʧʨʠʷʪʠʠ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʩʫʱʝʩʪʚʫʝʪ, ʥʦ ʧʦʜʩʦʟʥʘʪʝʣʴʥʦ ʚʳʜʝʣʷʝʪ ʜʣʷ ʩʝʙʷ ʙʣʘʛʦʜʘʨʷ ʠʤ ʝʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ [1,2]. 

ʅʘ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʘ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʪʁʩʷ ʪʘʢʠʝ 

ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ʢʘʢ ʤʝʜʠʘʩʚʝʪ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʧʘʥʝʣʠ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʦʜʩʚʝʪʢʘ, 

ʨʝʛʫʣʠʨʫʶʱʘʷ ʜʚʠʞʝʥʠʝ ʣʶʜʝʡ ʠ ʪʨʘʥʩʧʦʨʪʘ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʚʝʪʦʚʦʛʦ ʜʠʟʘʡʥʘ, ʢʘʢ ʠ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʟʘʚʠʩʠʪ ʦʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʠ ʚʢʫʩʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʯʝʣʦʚʝʢʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʨʙʘʥʠʟʘʮʠʠ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 
ʩʦʟʜʘʥʠʶ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʞʠʟʥʠ ʚ ʤʝʛʘʧʦʣʠʩʝ. ʊʘʢʦʡ ʩʮʝʥʘʨʠʡ ʦʩʚʝʱʝʥʠʷ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʙʠʦʬʠʣʴʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʦʚʪʦʨʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʧʨʠʨʦʜʝ ʩʚʝʪʦʚʳʭ ʫʩʣʦʚʠʡ. 

ɺ ʦʩʥʦʚʫ ʪʝʭʥʦʣʦʛʠʠ ʙʠʦʬʠʣʴʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ: 

ʮʠʨʢʘʜʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʠʪʤʳ 

ʯʝʣʦʚʝʢʘ; ʩʧʝʢʪʨʘʣʴʥʘʷ ʢʦʨʨʝʢʮʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʠʟʤʝʥʝʥʠʝ ʩʧʝʢʪʨʘ ʦʩʚʝʱʝʥʠʷ ʚ 

ʪʝʯʝʥʠʝ ʩʫʪʦʢ; ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʚʝʪʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʩʦʟʜʘʥʠʝ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʢʦʪʦʨʦʝ ʬʦʨʤʠʨʫʝʪ ʨʘʟʥʳʝ ʟʦʥʳ ʢʦʤʬʦʨʪʥʦʩʪʠ. 

ɺʥʝʜʨʝʥʠʝ ʙʠʦʬʠʣʴʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʫʯʝʪʘ 

ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ. ʆʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ï ʵʪʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ 

ʩʚʝʪʦʜʠʦʜʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ, ʩʧʦʩʦʙʥʳʝ ʤʝʥʷʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʮʚʝʪʦʚʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʪʦʚʦʡ ʩʨʝʜʦʡ ʚ ʧʦʤʝʱʝʥʠʠ ʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ï 

çʋʤʥʳʡ ʜʦʤè ʠ çʋʤʥʳʡ ʛʦʨʦʜè ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʚʝʪʦʚʳʝ ʩʮʝʥʘʨʠʠ ʚ 

ʪʝʯʝʥʠʠ ʩʫʪʦʢ. ʈʳʥʦʢ ʙʠʦʬʠʣʴʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʧʨʝʜʣʘʛʘʷ ʥʦʚʳʝ 

ʨʝʰʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ LED- ʠ OLED ï ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ 

ʫʩʪʨʦʡʩʪʚʘ ʩ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʮʚʝʪʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ï ʦʪ 2700 ʜʦ 6500 ʂ ʠ ʚʳʩʦʢʠʤ 

ʠʥʜʝʢʩʦʤ ʮʚʝʪʦʧʝʨʝʜʘʯʠ [3]. 

ʉʮʝʥʘʨʠʡ ʚʝʯʝʨʥʝʛʦ ʦʩʚʝʱʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʙʠʦʬʠʣʴʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʤʦʞʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ çʧʨʠʨʦʜʥʦʝè ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ 

ʣʴʝʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ [4]. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚʘʨʠʘʥʪʳ ʜʘʥʥʦʛʦ ʩʮʝʥʘʨʠʷ 
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ʦʩʚʝʱʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʨʝʘʣʠʟʫʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʧʨʠʝʤʦʚ ʢʦʥʪʫʨʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ. 
 

   
ʘ ʙ ʚ 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʤʝʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʫʨʥʦʛʦ ʦʩʚʝʱʝʥʠʷ: ʘ ï ʩʚʝʪʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ 

ʩʪʘʜʠʦʥʘ çʂʨʘʩʥʦʜʘʨè, ʛ. ʂʨʘʩʥʦʜʘʨ; ʙ- ʟʜʘʥʠʝ ʄʫʟʳʢʘʣʴʥʦʛʦ ʪʝʘʪʨʘ, ʛ.ʈʦʩʪʦʚʝ ʥʘ 

ɼʦʥʫ; ʚ- ʦʨʛʘʥʠʟʘʮʠʷ ʦʩʚʝʱʝʥʠʷ ʟʜʘʥʠʷ ʥʘ ʅʦʚʦʤ ɸʨʙʘʪʝ, ʛ. ʄʦʩʢʚʘ, (ʬʦʪʦ ʘʚʪʦʨʘ) 

 

ʉʮʝʥʘʨʠʡ ʦʩʚʝʱʝʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʨʝʧʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʥʘ ʢʘʨʥʠʟʥʦʡ ʣʠʥʠʠ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʯʘʩʪʠʯʥʦʝ ʦʩʚʝʱʝʥʠʝ 

ʬʘʩʘʜʘ ʟʜʘʥʠʷ, ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ çʜʥʝʚʥʘʷè ʢʘʨʪʠʥʢʘ ʨʷʜʦʤ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʩʦʚʧʘʜʘʶʱʘʷ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ, ʩ 

ʜʥʝʚʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ ʵʪʠʭ ʞʝ ʦʙʲʝʢʪʦʚ. ʇʦʩʣʝʜʥʝʝ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʫʟʥʘʚʘʝʤʦʩʪʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʥʝʟʥʘʢʦʤʦʡ ʦʙʩʪʘʥʦʚʢʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʬʦʨʤʠʨʫʝʪ ʦʱʫʱʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʨʠʪʝʣʴʥʦʛʦ ʢʦʤʬʦʨʪʘ ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. 
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ʎʀʌʈʆɺʓɽ ʊɽʍʅʆʃʆɻʀʀ ʋʇʈɸɺʃɽʅʀʗ ʈɽʉʋʈʉɸʄʀ ʂɸʂ ʌɸʂʊʆʈ 

ʕʂʆʃʆɻʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʉʊʈʆʀʊɽʃʔʅʓʍ ʆɹʒɽʂʊʆɺ 

 

ʆ.ʀ. ʋʩʘʪʢʠʥʘ, ʄ.ʆ. ɻʥʝʜʝʥʢʦ 

ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ 

ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʨʦʣɹ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʦʙʲʸʤʦʚ ʦʪʭʦʜʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʎʀʌʈʆɺʀɿɸʎʀʗ, ʎʀʈʂʋʃʗʈʅɸʗ ʕʂʆʅʆʄʀʂɸ, 

ʕʂʆʃʆɻʀʏɽʉʂɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʉʊʈʆʀʊɽʃʔʉʊɺʆ, ʋʇʈɸɺʃɽʅʀɽ 

ʈɽʉʋʈʉɸʄʀ  

 

The paper examines the impact of digital resource management technologies on 

ensuring the environmental safety of construction sites, as well as the role of digitalization in 

implementing the principles of circular economy in construction. It is shown that digitalization 

of the life cycle of buildings helps to reduce waste and prevent environmental risks. 

Keywords: DIGITALIZATION, CIRCULAR ECONOMY, ENVIRONMENTAL SAFETY, 

CONSTRUCTION, RESOURCE MANAGEMENT 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʨʝʩʫʨʩʦʸʤʢʠʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʠ 

ʬʦʨʤʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʘ ʩʯʸʪ ʧʦʪʨʝʙʣʝʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʩʠʩʪʝʤʳ. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʝʨʝʭʦʜ ʢ ʧʨʠʥʮʠʧʘʤ ʮʠʨʢʫʣʷʨʥʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʨʦʜʣʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʝʩʫʨʩʦʚ, ʧʦʚʪʦʨʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʦʢʨʘʱʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ [1]. 

ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ʮʠʨʢʫʣʷʨʥʳʭ ʤʦʜʝʣʝʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ 

ʙʘʨʴʝʨʦʚ: ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʧʦʪʦʢʦʚ ʨʝʩʫʨʩʦʚ, ʩʣʦʞʥʦʩʪʷʤʠ ʢʦʥʪʨʦʣʷ ʟʘ 

ʦʙʨʘʱʝʥʠʝʤ ʦʪʭʦʜʦʚ, ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴʶ ʜʘʥʥʳʭ ʦ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʦʙʲʝʢʪʦʚ [2]. 

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʠ 

ʬʦʨʤʠʨʫʷ ʦʩʥʦʚʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʨʘʩʣʠ [3]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʧʨʝʜʝʣʠʪʴ ʨʦʣʴ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʢ 

ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʝ. 

ʎʠʨʢʫʣʷʨʥʘʷ ʵʢʦʥʦʤʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘʤʳʢʘʥʠʝ ʨʝʩʫʨʩʥʳʭ ʮʠʢʣʦʚ ʟʘ ʩʯʸʪ 

ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʚʦʟʚʨʘʪʘ ʤʘʪʝʨʠʘʣʦʚ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. 

ɺ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʟʜʘʥʠʡ ʩ ʫʯʸʪʦʤ ʜʝʤʦʥʪʘʞʘ ʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʚ 

ʢʦʥʪʨʦʣʝ ʧʦʪʦʢʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ [4]. 

ʉ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʘʢʦʡ ʧʦʜʭʦʜ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʠʨʦʜʥʳʝ 

ʨʝʩʫʨʩʳ, ʫʤʝʥʴʰʘʝʪ ʧʣʦʱʘʜʠ ʤʫʩʦʨʥʳʭ ʧʦʣʠʛʦʥʦʚ ʠ ʩʦʢʨʘʱʘʝʪ ʚʳʙʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʜʥʘʢʦ ʚʦʚʣʝʯʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʚʦ ʚʪʦʨʠʯʥʳʡ 

ʦʙʦʨʦʪ ʙʝʟ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʭ ʩʦʩʪʘʚʝ ʠ ʩʦʩʪʦʷʥʠʠ ʩʧʦʩʦʙʥʦ ʬʦʨʤʠʨʦʚʘʪʴ 
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ʥʦʚʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʛʨʦʟʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʮʠʨʢʫʣʷʨʥʳʝ ʤʦʜʝʣʠ ʪʨʝʙʫʶʪ ʨʘʟʚʠʪʦʡ 

ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠ ʜʚʠʞʝʥʠʷ ʨʝʩʫʨʩʦʚ. 

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʩʪʘʥʦʚʷʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ 

ʧʦʜʭʦʜʦʤ ʢ ʫʧʨʘʚʣʝʥʠʶ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʦʝʢʪʘʤʠ, ʧʦʟʚʦʣʷʷ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʦ 

ʩʨʦʢʘʭ, ʩʪʦʠʤʦʩʪʠ, ʤʘʪʝʨʠʘʣʘʭ ʠ ʨʠʩʢʘʭ ʚ ʝʜʠʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʨʝʜʫ [5]. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʩʦʟʜʘʸʪ ʧʨʝʜʧʦʩʳʣʢʠ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʥʦ ʠ ʜʣʷ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʜʘʥʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʯʸʪʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʟʘʜʘʯ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʚʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʂʣʶʯʝʚʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʪʘʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʳʩʪʫʧʘʶʪ ʪʝʭʥʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʙʘʟʝ IoT ʠ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ (BIM) ʬʦʨʤʠʨʫʝʪ ʝʜʠʥʫʶ ʮʠʬʨʦʚʫʶ 

ʤʦʜʝʣʴ, ʩʦʜʝʨʞʘʱʫʶ ʜʘʥʥʳʝ ʦ ʤʘʪʝʨʠʘʣʘʭ, ʦʙʲʸʤʘʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ [6]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʝʱʸ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʥʠʞʘʪʴ ʠʟʙʳʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ, ʤʠʥʠʤʠʟʠʨʫʷ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ. 

ʊʝʭʥʦʣʦʛʠʠ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT) ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʦʥʠʪʦʨʠʥʛ ʧʦʪʨʝʙʣʝʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ, ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ. ʇʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʚʥʝʜʨʝʥʠʝ ʦʙʲʝʜʠʥʝʥʠʝʤ ʩʪʨʦʠʪʝʣʝʡ ʊʫʣʳ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Proteqta: ʮʠʬʨʦʚʦʛʦ ʨʝʰʝʥʠʷ ʚ ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʛʜʝ ʩʝʪʴ IoT-ʜʘʪʯʠʢʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨ ʜʘʥʥʳʭ, 

ʧʦʚʳʰʘʷ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʥʠʞʘʷ ʧʦʪʝʨʠ ʨʝʩʫʨʩʦʚ. 

ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʟʜʘʥʠʡ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʜʝʬʝʢʪʳ ʠ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ [6]. 

ʉʙʦʨ ʠ ʘʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʥʘʣʠʟʝ Big Data 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠʩʪʠʢʠ, ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʝʨʴ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. ʅʘʣʠʯʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʥʠʞʘʝʪ ʨʠʩʢ 

ʧʨʠʤʝʥʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʫʯʸʪʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʠʭ ʜʚʠʞʝʥʠʷ ʦʪ ʤʝʩʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦ ʧʝʨʝʨʘʙʦʪʢʠ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʩʠʩʪʝʤʘ ɸʀʉ çʆʉʉʠɻè ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʣʝʢʪʨʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʦʪʦʢʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʦʪʭʦʜʦʚ ʟʘ ʩʯʸʪ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʧʝʨʝʚʦʟʯʠʢʦʚ, ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʧʝʨʝʨʘʙʦʪʢʠ. ʎʠʬʨʦʚʦʡ ʫʯʸʪ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʦʪʭʦʜʦʚ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʠ 

ʢʦʥʪʨʦʣʴ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʜʦʣʶ 

ʚʦʟʚʨʘʪʘ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʧʨʠʛʦʜʥʦʛʦ ʩʳʨʴʷ [7]. ʂʨʦʤʝ ʪʦʛʦ, ʚʥʝʜʨʝʥʠʝ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʥʠʞʘʝʪ ʨʠʩʢ ʥʘʨʫʰʝʥʠʡ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʠʭ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʠ ʫʤʝʥʴʰʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ʇʨʦʝʢʪʳ ʮʠʬʨʦʚʳʭ ʧʘʩʧʦʨʪʦʚ ʧʨʦʜʫʢʮʠʠ, ʨʝʘʣʠʟʫʝʤʳʝ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʚ 

ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʠʮʠʘʪʠʚ, ʩʦʜʝʨʞʘʪ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʨʝʩʫʨʩʦʚ ʠ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʨʘʤʢʘʭ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʇʦʜʦʙʥʳʝ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 
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ʧʦʚʳʰʘʶʪ ʜʦʚʝʨʠʝ ʢ ʚʪʦʨʠʯʥʳʤ ʨʝʩʫʨʩʘʤ, ʩʪʠʤʫʣʠʨʫʶʪ ʨʘʩʰʠʨʝʥʠʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠ ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʳʙʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʝʨʚʠʯʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʩʦʝʜʠʥʷʷ ʟʘʜʘʯʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʝʜʠʥʫʶ ʫʧʨʘʚʣʷʝʤʫʶ ʩʠʩʪʝʤʫ.  

ɺ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʝ ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪ 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʝ ʟʥʘʯʝʥʠʝ, ʬʦʨʤʠʨʫʷ ʦʩʥʦʚʫ ʟʘʤʢʥʫʪʳʭ ʨʝʩʫʨʩʥʳʭ ʮʠʢʣʦʚ. 

ʎʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʫʯʸʪʘ ʠ ʘʥʘʣʠʟʘ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʢʨʘʱʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʭʦʜʘʤʠ ʠ ʧʝʨʝʨʘʙʦʪʢʦʡ, 

ʪʝʤ ʩʘʤʳʤ ʧʦʟʚʦʣʷ ̫ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
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ʇʈʆʄʓʐʃɽʅʅɸʗ ʈɽʂʃɸʄɸ ï ʀʉʊʆʏʅʀʂ ʉɺɽʊʆɺʆɻʆ çʐʋʄɸè 

ɻʆʈʆɼʉʂʆʁ ʉʈɽɼʓ 

 

ɸ.ʈ.ʃʝʙʝʜʠʥʩʢʘʷ 

ʌɻɸʆʋ ɺʆ «ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ» 

 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʢʨʠʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʠ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʳ ʩʚʝʪʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʚʳʟʚʘʥʥʦʡ ʥʘʣʠʯʠʝʤ ʩʚʝʪʦʚʦʡ 

ʨʝʢʣʘʤʳ, ʦʮʝʥʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʘʟʨʝʰʝʥʠʶ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʪʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʨʫʞʥʦʡ ʨʝʢʣʘʤʳ 

ʚ  ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉɺɽʊʆɺʆɽ ɿɸɻʈʗɿʅɽʅʀɽ, ʇʈʆʄʓʐʃɽʅʅɸʗ ʈɽʂʃɸʄɸ, 

ʉɺɽʊʆɺʆʁ ɼʀɿɸʁʅ, ʀʉʂʋʉʉʊɺɽʅʅʆɽ ʆʉɺɽʑɽʅʀɽ, ɻʆʈʆɼʉʂɸʗ ʉʈɽɼɸ 

 

This paper reviews and examines the current problem of light pollution caused by 

illuminated advertising and evaluates modern approaches to addressing this issue through 

the rational use of lighting technologies in outdoor advertising in urban environments. 

Keywords: LIGHT POLLUTION, INDUSTRIAL ADVERTISING, LIGHTING 

DESIGN, ARTIFICIAL LIGHTING, URBAN ENVIRONMENT 

 

ʉʚʝʪ ʩʝʛʦʜʥʷ ʩʪʘʥʦʚʠʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʨʘʟʘ 

ʛʦʨʦʜʘ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʜʚʠʞʝʥʠʷ, ʥʘʚʠʛʘʮʠʠ ʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʨʝʢʣʘʤʘ, ʦʩʦʙʝʥʥʦ ʩʚʝʪʦʚʘʷ, ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʵʪʫ ʩʠʩʪʝʤʫ ʢʘʢ ʦʜʠʥ ʠʟ 

ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʭ ʠ ʢʦʥʬʣʠʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʦʥʘ ʩʪʨʝʤʠʪʩʷ ʙʳʪʴ ʷʨʯʝ ʦʢʨʫʞʘʶʱʝʛʦ 

ʬʦʥʘ, ʢʦʥʢʫʨʠʨʫʝʪ ʩ ʫʣʠʯʥʳʤ ʦʩʚʝʱʝʥʠʝʤ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʧʦʜʩʚʝʪʢʦʡ, ʚʣʠʷʝʪ ʥʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʧʦʨʦʞʜʘʝʪ ʩʚʝʪʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ.  

ʉʚʝʪʦʚʘʷ ʨʝʢʣʘʤʘ ʪʨʘʜʠʮʠʦʥʥʦ ʟʘʥʠʤʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʚʳʩʦʢʠʝ ʧʦʟʠʮʠʠ ʥʘ 

ʬʘʩʘʜʘʭ ʠ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʚʠʟʫʘʣʴʥʘ ̫ ʜʦʤʠʥʘʥʪʘ: ʷʨʢʦʩʪʴ, ʢʦʥʪʨʘʩʪ ʠ ʜʚʠʞʝʥʠʝ 

ʬʠʢʩʠʨʫʶʪʩʷ ʧʝʨʠʬʝʨʠʡʥʳʤ ʟʨʝʥʠʝʤ ʙʳʩʪʨʝʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʜʝʪʘʣʝʡ [1]. ʕʪʦ ʩʦʟʜʘʝʪ 

ʜʚʝ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʪʝʥʜʝʥʮʠʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʝʢʣʘʤʘ ʜʦʙʘʚʣʷʝʪ ʫʣʠʮʘʤ ʜʠʥʘʤʠʢʫ 

ʠ ʜʝʣʘʝʪ ʚʠʟʫʘʣʴʥʳʡ ʨʷʜ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤ, ʦʩʦʙʝʥʥʦ ʚ ʜʝʣʦʚʳʭ ʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ 

ʟʦʥʘʭ. ʉ ʜʨʫʛʦʡ ð ʯʨʝʟʤʝʨʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʝʪʦʚʳʭ ʥʦʩʠʪʝʣʝʡ ʨʘʟʨʫʰʘʝʪ ʯʠʪʘʝʤʦʩʪʴ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ çʩʢʝʣʝʪʘè ʫʣʠʮʳ, ʩʦʟʜʘʸʪ ʵʬʬʝʢʪ ʚʠʟʫʘʣʴʥʦʛʦ ʰʫʤʘ, ʢʦʛʜʘ ʚʥʠʤʘʥʠʝ 

ʯʝʣʦʚʝʢʘ ʦʪʚʣʝʢʘʝʪʩʷ ʭʘʦʪʠʯʥʦ, ʙʝʟ ʩʪʨʫʢʪʫʨʥʦʡ ʣʦʛʠʢʠ. 

ɸʨʭʠʪʝʢʪʦʨʳ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʷʨʢʦʩʪʠ ʠ ʮʚʝʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʢʣʘʤʳ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʩʚʝʪʦʚʦʛʦ ʙʘʣʘʥʩʘ: ʬʘʩʘʜʳ ʪʝʨʷʶʪ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʘ ʫʣʠʯʥʦʝ ʦʩʚʝʱʝʥʠʝ ʧʝʨʝʩʪʘʸʪ 

ʨʘʙʦʪʘʪʴ ʢʘʢ ʩʚʷʟʫʶʱʘʷ ʩʪʨʫʢʪʫʨʘ.  

ɺ ʥʘʠʙʦʣʝʝ ʟʘʛʨʫʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʤʝʪʨʦʧʦʣʠʡ ʵʪʦʪ ʵʬʬʝʢʪ ʟʘʤʝʪʝʥ ʧʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ: ʩʚʝʪʦʚʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʥʝʣʠ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʜʘʞʝ ʧʨʠ 

ʩʥʠʞʝʥʠʠ ʷʨʢʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʤʦʟʛ çʩʭʚʘʪʳʚʘʝʪè ʜʚʠʞʝʥʠʝ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʥʘʯʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ʕʪʦ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʨʝʛʣʘʤʝʥʪʳ ʤʥʦʛʠʭ ʛʦʨʦʜʦʚ ʤʠʨʘ ʦʛʨʘʥʠʯʠʚʘʶʪ ʥʝ 

ʪʦʣʴʢʦ ʷʨʢʦʩʪʴ, ʥʦ ʠ ʩʢʦʨʦʩʪʴ ʩʤʝʥʳ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʤʝʜʠʘʬʘʩʘʜʘʭ. 

ɺ ʚʝʯʝʨʥʠʝ ʯʘʩʳ ʷʨʢʦ ʦʩʚʝʱʸʥʥʳʝ ʚʠʪʨʠʥʳ ʠ ʚʳʚʝʩʢʠ ʩʦʟʜʘʶʪ ʦʱʫʱʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ, ʘ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʦʚ ð ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʬʬʝʢʪ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʧʨʠ 
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ʫʩʣʦʚʠʠ, ʯʪʦ ʨʝʢʣʘʤʘ ʚʩʪʨʦʝʥʘ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ ʦʩʚʝʱʝʥʠʷ ʠ ʥʝ ʟʘʤʝʥʷʝʪ ʝʸ [2]. ɺ 

ʤʝʩʪʘʭ, ʛʜʝ ʨʝʢʣʘʤʘ ʚʳʩʪʫʧʘʝʪ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ, ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʧʨʠʦʙʨʝʪʘʝʪ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ð ʦʪʜʝʣʴʥʳʝ çʩʚʝʪʦʚʳʝ ʧʷʪʥʘè ʦʢʨʫʞʝʥʳ ʧʣʦʭʦ 

ʦʩʚʝʱʸʥʥʳʤʠ ʟʦʥʘʤʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʩʫʙʲʝʢʪʠʚʥʦʝ ʯʫʚʩʪʚʦ ʢʦʤʬʦʨʪʘ. 

ʉʦʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ʧʨʦʷʚʣʷʶʪʩʷ, ʢʦʛʜʘ ʤʝʜʠʘʵʢʨʘʥʳ ʧʨʠʚʣʝʢʘʶʪ ʪʦʣʧʳ ʣʶʜʝʡ ʚ 

ʪʦʯʢʫ, ʥʝ ʨʘʩʩʯʠʪʘʥʥʫʶ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʧʨʝʙʳʚʘʥʠʝ, ʠʣʠ ʢʦʛʜʘ ʷʨʢʦʩʪʴ ʚʳʚʝʩʦʢ ʥʘʨʫʰʘʝʪ 

ʧʨʠʚʘʪʥʦʩʪʴ ʞʠʪʝʣʝʡ ʩʦʩʝʜʥʠʭ ʟʜʘʥʠʡ. ʉʚʝʪ, ʧʦʧʘʜʘʶʱʠʡ ʚ ʦʢʥʘ, ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ 

ʢʦʥʬʣʠʢʪʘ ʤʝʞʜʫ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʠʥʪʝʨʝʩʘʤʠ ʠ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʚʝʪʦʚʦʡ ʨʝʢʣʘʤʳ ʠ ʝʝ ʚʣʠʷʥʠʝ 

ʧʫʪʝʤ ʟʘʩʚʝʪʢʠ ʬʘʩʘʜʘ ʞʠʣʦʛʦ ʜʦʤʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘʧʨʦʪʠʚ ʩʚʝʪʷʱʠʭʩʷ ʬʘʩʘʜʦʚ ʊʎ 

ʚ ʛ.ʈʦʩʪʦʚʝ ʥʘ ɼʦʥʫ.  
 

  
 ʘ ʙ 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʤʝʨʳ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʩʚʝʪʦʚʦʡ ʨʝʢʣʘʤʳ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ: ʘ ï 

ʩʚʝʪʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʘ çɻʦʨʠʟʦʥʪè, ʛ.ʈʦʩʪʦʚ ʥʘ ɼʦʥʫ; ʙ- ʩʚʝʪʦʚʦʝ 

ʟʘʩʚʝʯʠʚʘʥʠʝ ʥʦʯʥʦʡ ʥʘʨʫʞʥʦʡ ʨʝʢʣʘʤʦʡ ʞʠʣʦʛʦ ʟʜʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘʧʨʦʪʠʚ ʊʎ 

çɻʦʨʠʟʦʥʪè, ʛ.ʈʦʩʪʦʚʝ ʥʘ ɼʦʥʫ (ʬʦʪʦ ʘʚʪʦʨʘ) 

 

ɺ ɽʚʨʦʧʝ ʵʪʦʪ ʚʦʧʨʦʩ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʪʨʦʛʠʤʠ ʥʦʨʤʘʤʠ ʟʘʩʚʝʪʢʠ ʬʘʩʘʜʦʚ, 

ʪʨʝʙʫʶʱʠʤʠ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʜʠʤʤʠʨʦʚʘʥʠʷ ʧʦʩʣʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚʨʝʤʝʥʠ [3,4]. ɺ 

ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʦʜʘʭ ʧʨʘʢʪʠʢʘ ʥʝ ʩʪʦʣʴ ʫʥʠʬʠʮʠʨʦʚʘʥʘ.  

ʉʚʝʪʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ð ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʡ ʪʠʧ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ ʬʠʟʠʢʘʤʠ, ʵʢʦʣʦʛʘʤʠ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʫʨʙʘʥʠʩʪʠʢʝ. 

ʉʚʝʪʦʚʘʷ ʨʝʢʣʘʤʘ ð ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ çʰʫʤʥʳʭè ʢʦʤʧʦʥʝʥʪʦʚ ʵʪʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ [4]: 

1. ɹʣʠʟʦʩʪʴ ʢ ʫʨʦʚʥʶ ʛʣʘʟ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʧʦʜʩʚʝʪʢʠ, ʟʥʘʯʠʪʝʣʴʥʘʷ 
ʯʘʩʪʴ ʨʝʢʣʘʤʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʯʝʣʦʚʝʢʘ. 

2. ɺʳʩʦʢʠʡ ʢʦʥʪʨʘʩʪ ʠ ʩʧʝʢʪʨ ʚ ʭʦʣʦʜʥʦʡ ʯʘʩʪʠ ʜʠʘʧʘʟʦʥʘ. LED-ʨʝʢʣʘʤʘ ʯʘʩʪʦ 

ʨʘʙʦʪʘʝʪ ʥʘ 6000ï6500 K, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʜʦʣʶ ʩʠʥʝʛʦ ʩʚʝʪʘ. 

3. ʆʪʨʘʞʝʥʥʦʝ ʩʚʝʯʝʥʠʝ. ʗʨʢʠʝ ʵʢʨʘʥʳ ʩʦʟʜʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʩʚʝʪʢʫ ʥʝʙʘ 
ʜʘʞʝ ʚ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʝ. 

ɼʣʷ ʯʝʣʦʚʝʢʘ ʵʪʦ ʦʟʥʘʯʘʝʪ ʥʘʨʫʰʝʥʠʝ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ ʠ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʩʥʘ. ɼʣʷ ʞʠʚʦʪʥʳʭ ð ʠʟʤʝʥʝʥʠʝ ʤʠʛʨʘʮʠʦʥʥʳʭ ʠ ʢʦʨʤʦʚʳʭ ʮʠʢʣʦʚ. ʕʢʦʣʦʛʠ 

ʬʠʢʩʠʨʫʶʪ, ʯʪʦ ʥʦʯʥʳʝ ʚʠʜʳ ʧʪʠʮ ʯʘʱʝ ʩʙʠʚʘʶʪʩʷ ʩ ʤʘʨʰʨʫʪʦʚ ʚ ʨʘʡʦʥʘʭ, ʥʘʩʳʱʝʥʥʳʭ 

LED-ʨʝʢʣʘʤʦʡ, ʘ ʫ ʥʘʩʝʢʦʤʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʤʝʨʪʥʦʩʪʴ ʦʢʦʣʦ ʷʨʢʠʭ ʵʢʨʘʥʦʚ. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʬʝʥʦʤʝʥ çʢʘʥʴʦʥʘ ʩʚʝʪʘè ð ʫʟʢʠʭ ʫʣʠʮ, ʛʜʝ 

ʩʚʝʪ ʦʪ ʨʝʢʣʘʤʥʳʭ ʥʦʩʠʪʝʣʝʡ ʤʥʦʛʦʢʨʘʪʥʦ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʬʘʩʘʜʦʚ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 
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ʙʘʟʦʚʦʝ ʫʣʠʯʥʦʝ ʦʩʚʝʱʝʥʠʝ ʨʘʙʦʪʘʝʪ ʭʫʞʝ: ʚʦʟʨʘʩʪʘʝʪ ʦʙʱʠʡ ʩʚʝʪʦʚʦʡ ʬʦʥ, ʩʥʠʞʘʝʪʩʷ 

ʨʘʟʣʠʯʠʤʦʩʪʴ ʦʙʲʝʢʪʦʚ, ʘ ʛʣʘʟʘ ʯʝʣʦʚʝʢʘ ʠʩʧʳʪʳʚʘʶʪ ʙʦʣʝʝ ʩʝʨʴʸʟʥʫʶ ʥʘʛʨʫʟʢʫ ʧʨʠ 

ʘʜʘʧʪʘʮʠʠ ʢ ʢʦʥʪʨʘʩʪʘʤ. 

ɻʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʥʘʙʦʨ ʦʙʲʝʢʪʦʚ, ʥʦ ʠ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʝʪʦʚʳʭ ʦʪʪʝʥʢʦʚ. ʈʘʟʥʦʨʦʜʥʦʩʪʴ ʩʧʝʢʪʨʦʚ ð ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚʠʟʫʘʣʴʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ, ʢʦʛʜʘ ʫʣʠʯʥʳʝ ʬʦʥʘʨʠ ʜʘʶʪ ʪʝʧʣʳʡ ʩʚʝʪ, 

ʬʘʩʘʜʥʘʷ ʧʦʜʩʚʝʪʢʘ ð ʥʝʡʪʨʘʣʴʥʳʡ, ʘ ʨʝʢʣʘʤʘ ʨʘʙʦʪʘʝʪ ʚ ʭʦʣʦʜʥʦʤ ʩʧʝʢʪʨʝ. ɺ ʩʫʤʤʝ 

ʧʦʷʚʣʷʝʪʩʷ çʢʦʣʣʘʞ ʩʚʝʪʘè, ʥʝ ʩʚʷʟʘʥʥʳʡ ʥʠ ʩʪʠʣʝʤ ʘʨʭʠʪʝʢʪʫʨʳ, ʥʠ ʩʮʝʥʘʨʠʷʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ [5]. ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʚʦʟʥʠʢʘʶʱʠʡ ʚʠʟʫʘʣʴʥʳʡ ʰʫʤ, 

ʚʳʟʚʘʥʥʳʡ ʥʘʣʠʯʠʝʤ ʨʝʢʣʘʤʳ, ʩʧʝʮʠʘʣʠʩʪ r ʧʦ ʩʚʝʪʦʚʦʤʫ ʜʠʟʘʡʥʫ ʨʝʢʦʤʝʥʜʫʶʪ 

ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʮʚʝʪʦʚʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʨʝʢʣʘʤʳ ʩ ʙʣʠʞʘʡʰʠʤ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʠ ʫʣʠʯʥʳʤ 

ʦʩʚʝʱʝʥʠʝʤ. ʅʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʫʣʠʮʘʭ ʜʦʤʠʥʠʨʫʶʪ ʪʝʧʣʳʝ ʩʧʝʢʪʨʳ (2700ï3000 K), ʯʪʦ 

ʜʦʙʘʚʣʷʝʪ ʧʣʘʩʪʠʯʥʦʩʪʴ ʬʘʩʘʜʘʤ ʠ ʙʦʣʝʝ ʤʷʛʢʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʛʣʘʟʦʤ. ɽʩʣʠ ʨʝʢʣʘʤʥʳʝ 

ʥʦʩʠʪʝʣʠ ʦʩʪʘʶʪʩʷ ʥʝʡʪʨʘʣʴʥʦ-ʭʦʣʦʜʥʳʤʠ (4000ï6500 K), ʦʥʠ ʬʦʨʤʠʨʫʶʪ ʩʣʠʰʢʦʤ 

ʨʝʟʢʠʝ ʩʚʝʪʦʚʳʝ ʘʢʮʝʥʪʳ, ʦʩʦʙʝʥʥʦ ʚ ʫʟʢʠʭ ʫʣʠʮʘʭ, ʛʜʝ ʦʪʨʘʞʸʥʥʳʡ ʩʚʝʪ ʫʩʠʣʠʚʘʝʪʩʷ 

[3,5] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʯʝʨʦʤ ʩʚʝʪʦʚʘʷ ʨʝʢʣʘʤʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ 

ʥʘʚʠʛʘʮʠʠ ʠ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʦʯʝʢ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʘ ʚ ʥʦʯʠ ð ʩʪʘʥʦʚʠʪʩʷ 

ʧʘʨʘʟʠʪʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ. ɺ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʩʠʩʪʝʤʘʭ ʛʦʨʦʜ ʫʧʨʘʚʣʷʝʪ 

ʨʝʞʠʤʘʤʠ ʥʘʨʫʞʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ. ʈʝʢʣʘʤʥʳʝ ʥʦʩʠʪʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʦʜʢʣʶʯʝʥʳ ʢ ʛʦʨʦʜʩʢʦʡ ʧʣʘʪʬʦʨʤʝ ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʪʦʤ, ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʩʣʫʞʙʳ 

ʙʫʜʫʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʷʨʢʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʘ ʩʫʪʦʢ, ʧʣʦʪʥʦʩʪʠ ʪʨʘʬʠʢʘ, 

ʤʝʨʦʧʨʠʷʪʠʡ ʠʣʠ ʞʘʣʦʙ ʞʠʪʝʣʝʡ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʦʢʘ, ʢ ʩʦʞʘʣʝʥʠʶ, ʨʝʜʢʦʩʪʴ, ʥʦ ʝʸ 

ʧʦʷʚʣʝʥʠʝ ð ʝʩʪʝʩʪʚʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʫʤʥʳʭ ʛʦʨʦʜʦʚ. 
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