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ʋɼʂ 371.388.6(063) 

ɹɹʂ 74.202.7ʣ0 

ʖ751 

ʖʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ï ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ: ʩʙʦʨʥʠʢ ʪʨʫʜʦʚ XXI V 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ-ʢʦʥʢʫʨʩʘ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ çʖʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ï ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝè; ʊʦʤʩʢʠʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï ʊʦʤʩʢ: ʀʟʜ-ʚʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2023 

ɺ ʩʙʦʨʥʠʢʝ ʪʨʫʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʨʘʙʦʪ ʰʢʦʣʴʥʠʢʦʚ. 

ʉʙʦʨʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʩʪʘʪʴʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʆʨʛʢʦʤʠʪʝʪ 

ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʟʘʩʣʫʰʘʥʥʳʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ. 
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ʄʆɼɽʈʅʀɿɸʎʀʗ ʉʀʉʊɽʄʓ ʆʉɺɽʑɽʅʀʗ ʋʏɽɹʅʓʍ ʂʃɸʉʉʆɺ ʅɸ 

ʇʈʀʄɽʈɽ ʃʀʎɽʗ ʇʈʀ ʊʇʋ 

ɹʘʨʘʥʦʚʘ ʉʦʬʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʃʠʮʝʡ ʧʨʠ ʊʇʋ, 

ʛ. ʊʦʤʩʢ, 10 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʊʫʨʘʥʦʚ ʉʝʨʛʝʡ ɹʦʨʠʩʦʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬ. ʆʄ ʀʐʅʇʊ ʅʀ 

ʊʇʋ 
 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʧʨʦʩʚʝʱʝʥʠʷ, ʥʘ ʤʦʤʝʥʪ 2022 ï 23 ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʚ h ʢʦʣʘʭ 

ʈʦʩʩʠʠ ʦʙʫʯʘʝʪʩʷ ʦʢʦʣʦ 17,5 ʤʣʥ. ʜʝʪʝʡ [1]. ʋʯʝʥʠʢʠ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ ʧʨʦʚʦʜʷʪ 

ʚ ʰʢʦʣʝ ʚ ʩʨʝʜʥʝʤ 34 ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʯʘʩʘ ʧʨʠ ʧʷʪʠʜʥʝʚʢʝ ʠ 37 ʧʨʠ ʰʝʩʪʠʜʥʝʚʢʝ 

ʚ ʥʝʜʝʣʶ. ʕʪʦ ʢʦʣʦʩʩʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʧʨʦʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʧʦʜ ʩʚʝʪʦʤ 

ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ, ʦʙʣʘʜʘʶʱʠʭ ʨʷʜʦʤ ʩʝʨʴʝʟʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʊʘʢʠʝ ʣʘʤʧʳ 

ʩʦʜʝʨʞʘʪ ʧʘʨʳ ʨʪʫʪʠ, ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʫʣʴʩʘʮʠʠ ʠ 

ʠʟʣʫʯʘʶʪ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʩʧʝʢʪʨ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦ ʟʨʝʥʠʝʤ, 

ʤʠʛʨʝʥʠ ʠ ʩʪʘʥʦʚʷʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʣʦʭʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ [2,6,7]. ʊʘʢʞʝ ʚ 

ʥʝʢʦʪʦʨʳʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʥʦʨʤʳ. ʊʘʢ, ʧʦ ʥʦʨʤʘʤ ʉʘʥʇʠʥ ʦʩʚʝʱʝʥʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʚ ʘʫʜʠʪʦʨʠʷʭ 

ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʰʝ 300 ʣʢ, ʮʚʝʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 2700 ï 6000ʂ ʠ ʠʥʜʝʢʩʦʤ 

ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʥʝ ʤʝʥʝʝ 80 [3]. 

ʅʦ ʜʘʞʝ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʥʦʨʤ ʠ ʨʘʟʫʤʥʦʤ ʧʦʜʙʦʨʝ ʦʩʚʝʪʠʪʝʣʴʥʳʭ 

ʧʨʠʙʦʨʦʚ, ʥʝʛʘʪʠʚʥʳʡ ʵʬʬʝʢʪ, ʧʨʠʯʠʥʷʝʤʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʦʩʚʝʱʝʥʠʝʤ, 

ʦʩʪʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʠʚʳʯʥʘʷ ʩʠʩʪʝʤʘ ʦʩʚʝʱʝʥʠʷ ʥʝ ʦʙʣʘʜʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʡ ʛʠʙʢʦʩʪʴʶ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʚʷʟʘʥʘ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʥʝʜʨʝʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʩʚʝʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʙʫʜʫʪ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚ ʰʢʦʣʴʥʳʭ 

ʘʫʜʠʪʦʨʠʷʭ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʚʝʪʦʚʳʝ ʫʩʣʦʚʠʷ, ʯʪʦ 

ʧʦʟʠʪʠʚʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʠ ʥʘʩʪʨʦʝʥʠʠ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʎʝʣʴ: ʨʘʟʨʘʙʦʪʘʪʴ ʙʣʦʢ-ʩʭʝʤʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ ʜʣʷ 

ʫʯʝʙʥʳʭ ʘʫʜʠʪʦʨʠʡ. 

ɿʘʜʘʯʠ: 

1) ʥʘ ʦʩʥʦʚʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʥʘ ʯʝʣʦʚʝʢʘ; 

2) ʧʨʦʚʝʩʪʠ ʬʦʪʦʤʝʪʨʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʰʢʦʣʴʥʦʡ

 ʘʫʜʠʪʦʨʠʠ ʃʠʮʝʷ ʧʨʠ ʊʇʋ; 

3) ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚ h ʢʦʣʴʥʳʭ ʫʯʝʙʥʳʭ ʘʫʜʠʪʦʨʠʷʭ 

ʥʘ ʧʨʠʤʝʨʝ ʃʠʮʝʷ ʧʨʠ ʊʇʋ ʛ. ʊʦʤʩʢ; 

4) ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ; 
5) ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʦ ʨʝʰʝʥʦ ʥʘʯʘʪʴ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʚ ʫʯʝʙʥʦʤ ʢʣʘʩʩʝ ʥʘ ʧʨʠʤʝʨʝ ʣʠʮʝʷ ʧʨʠ ʊʇʋ. 

ʍʦʜ ʨʘʙʦʪʳ: 
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ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ 2 ʢʘʙʠʥʝʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʩʦʣʥʝʯʥʦʡ 

ʩʪʦʨʦʥʝ ʟʜʘʥʠʷ ʩ ʦʜʠʥʘʢʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ, ʨʘʚʥʳʤ 16, 

ʥʦ ʨʘʟʣʠʯʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʘʨʪ (3 ʨʷʜʘ ʧʦ 5 ʧʘʨʪ - 313 ʢʘʙ., 4 ʨʷʜʘ ʧʦ 4 ʧʘʨʪʳ 

ï 317 ʢʘʙ.). 02.12.22 ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʚ ʢʘʙʠʥʝʪʝ 313. ɿʘʤʝʨʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʜʥʷ: ʚ 8:00, 12:00 ʠ 18:00. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʟʤʝʨʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʣʶʢʩʤʝʪʨ çʊʂɸ-ʃʖʂʉè ʩ ʧʦʚʝʨʢʦʡ. ʆʪʝʯʝʩʪʚʝʥʥʳʡ 

ʧʨʠʙʦʨ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ [4]. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ (ʪʘʙʣʠʮʘ 1) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʣʘʩʩ ʦʩʚʝʱʝʥ ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ʊʘʙʣʠʮʘ 1. ʀʟʤʝʨʝʥʠʷ 02.12.22. 313 ʢʘʙʠʥʝʪ 
 ʆʩʚʝʱʝʥʥʦʩʪʴ, ʣʢ 

ʄʝʩʪʦ 1 ʨʷʜ 2 ʨʷʜ 3 ʨʷʜ 

ɺʨʝʤʷ 8:00 12:00 18:00 8:00 12:00 18:00 8:00 12:00 18:00 

1 ʧʘʨʪʘ 340 860 310 432 550 335 480 536 410 

2 ʧʘʨʪʘ 357 576 340 408 496 353 489 557 420 

3 ʧʘʨʪʘ 345 700 312 345 543 322 483 559 430 

4 ʧʘʨʪʘ 335 900 292 355 572 309 477 540 423 

5 ʧʘʨʪʘ 310 755 311 354 515 309 405 469 363 

z* 0,69 1,28 0,65 0,77 1,10 0,69 0,90 1,04 0,81 

*  - ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʦʩʚʝʱʝʥʥʦʩʪʠ: ʦʪʥʦʰʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ 

ʦʩʚʝʱʸʥʥʦʩʪʠ ʢ ʩʨʝʜʥʝʡ (ɽʤʠʥ / ɽʩʨ) 

ɺʦ ʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʸʥʥʦʤ 14.01.23, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ 

ʠʟʤʝʨʝʥʠʷʤ ʦʩʚʝʱʝʥʥʦʩʪʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʫʨʦʚʥʷ ʦʙʣʫʯʝʥʥʦʩʪʠ ʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʮʚʝʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʠʥʜʝʢʩʘ 

ʮʚʝʪʦʧʝʨʝʜʘʯʠ. ɸ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʞʘʣʶʟʠ ʥʘ ʫʩʣʦʚʠʷ 

ʦʩʚʝʱʝʥʠʷ ʚ ʢʣʘʩʩʝ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʢʘʙʠʥʝʪʝ 317. ɺʤʝʩʪʦ ʣʶʢʩʤʝʪʨʘ 

çʊʂɸ-ʃʖʂʉè ʙʳʣ ʚʟʷʪ ʩʧʝʢʪʨʦʤʝʪʨ UPRtek MK350N Premium [5]. ɼʣʷ 

ʠʟʤʝʨʝʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʷʪʴ ʪʦʯʝʢ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʢʣʘʩʩʘ (ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2. ʀʟʤʝʨʝʥʠʷ 14.01.23. 12:00 ʢʘʙʠʥʝʪ 317 

ʊʦʯʢʘ ʪʦʯ 

ʢʘ 

1 
(ʞ) 

ʪʦʯ 

ʢʘ 

1 

ʪʦʯ 

ʢʘ 

2 
(ʞ) 

ʪʦʯ 

ʢʘ 

2 

ʪʦʯ 

ʢʘ 

3 
(ʞ) 

ʪʦʯ 

ʢʘ 

3 

ʪʦʯ 

ʢʘ 

p 
(ʞ) 

ʪʦʯ 

ʢʘ 

p 

ʪʦʯ 

ʢʘ 

ʤ 
(ʞ) 

ʪʦʯ 

ʢʘ 

ʤ 

ʆʩʚʝʱʝʥʥʦʩʪʴ, ʣʢ 831 101 
2 

507 454 645 718 394 351 442 515 

ʆʙʣʫʯʝʥʥʦʩʪʴ, ɺʪ/ 
ʤ2 

77 94 47 42 60 67 37 33 41 48 

ʎʚʝʪʦʚʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ, ʂ 

584 
1 

520 
5 

546 
5 

538 
5 

560 
0 

542 
5 

547 
0 

551 
1 

552 
8 

558 
3 

ʀʥʜʝʢʩ 
ʮʚʝʪʦʧʝʨʝʜʘʯʠ 

83 89 78 73 76 78 76 72 75 72 

ʀʥʜʝʢʩʦʤ çʞè ʦʪʤʝʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʩ ʧʦʜʥʷʪʳʤʠ ʞʘʣʶʟʠ . 
ɺʠʜʥʦ, ʯʪʦ ʞʘʣʶʟʠ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʘʶʪ ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ 

ʦʙʣʫʯʝʥʥʦʩʪʠ, ʥʦ ʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʮʚʝʪʦʧʝʨʝʜʘʯʫ. 
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ʇʦʚʪʦʨʥʳʝ ʠʟʤʝʨʝʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 24.01.23 ʚ 9:00 ʚ ʪʝʭ ʞʝ ʪʦʯʢʘʭ 

(ʪʘʙʣʠʮʘ 3). 

ʊʘʙʣʠʮʘ 3. ʀʟʤʝʨʝʥʠʷ 24.01.23 9:00 ʢʘʙʠʥʝʪ 317 

ʊʦʯʢʘ ʪʦʯʢʘ 1 ʪʦʯʢʘ 2 ʪʦʯʢʘ 3 ʪʦʯʢʘ ʨ ʪʦʯʢʘ ʤ 

ʆʩʚʝʱʝʥʥʦʩʪʴ, ʣʢ 547 506 575 393 401 

ʆʙʣʫʯʝʥʥʦʩʪʴ, ɺʪ/ʤ2 51 51 53 36 37 

ʎʚʝʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʂ 5707 5680 5688 5692 5638 

ʀʥʜʝʢʩ ʮʚʝʪʦʧʝʨʝʜʘʯʠ 72 71 72 71 71 

ʇʦʚʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʯʝʩʪʚʝʥʥʦ ʨʝʟʫʣʴʪʘʪʳ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʥʝ ʦʪʣʠʯʘʶʪʩʷ. ʈʘʟʥʠʮʘ ʪʦʣʴʢʦ ʚ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʭ 

ʩʦʦʪʥʦʰʝʥʠʷʭ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʜʣʷ ʙʦʣʝʝ 

ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʮʚʝʪʦʚʳʭ ʫʩʣʦʚʠʡ ʦʩʚʝʱʝʥʠʷ ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʩʧʝʢʪʨʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʨʠʩ. 1). 

 

ʈʠʩʫʥʦʢ 1 ï ʉʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʣʫʯʝʥʠʷ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʢʣʘʩʩʘ 

ʘ) 09.00 ʙ) 12.00 ʚ) 12.00 (ʞʘʣʶʟʠ ʦʧʫʰʝʥʳ) 
 

ʈʝʟʫʣʴʪʘʪʳ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʫʯʝʙʥʦʛʦ ʢʣʘʩʩʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʫʩʣʦʚʠʷ ʦʩʚʝʱʝʥʠʷ ʚ ʢʘʙʠʥʝʪʘʭ ʥʝʨʘʚʥʦʤʝʨʥʳ ʠ ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ ʜʥʷ 

ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʨʪʳ. ʆʪʣʠʯʠʷ ʩʫʱʝʩʪʚʝʥʥʳ ʢʘʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʚʝʪʘ 

(ʦʩʚʝʱʝʥʥʦʩʪʴ, ʦʙʣʫʯʝʥʥʦʩʪʴ), ʪʘʢ ʠ ʧʦ ʝʛʦ ʢʘʯʝʩʪʚʫ (ʩʧʝʢʪʨ, ʠʥʜʝʢʩ 

ʮʚʝʪʦʧʝʨʝʜʘʯʠ). 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚ ʰʢʦʣʴʥʳʭ ʫʯʝʙʥʳʭ ʘʫʜʠʪʦʨʠʷʭ: 
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1) ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʜʦʩʪʘʶʱʝʛʦ ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʢʣʘʩʩʘ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ 

ʠ ʛʦʜʘ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ; 

2) ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʠʙʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ 

ʦʩʚʝʱʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʂʇɼ ʩʚʝʪʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʤʝʥʠʪʴ 

ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʥʘ ʩʚʝʪʦʜʠʦʜʥʳʝ; 

3) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʩʚʝʪʦʚʳʝ ʧʨʠʙʦʨʳ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʱʘʪʴ ʨʘʚʥʦʤʝʨʥʦ ʥʘʜ ʫʯʝʙʥʳʤʠ ʧʘʨʪʘʤʠ; 

4) ʚ ʩʠʩʪʝʤʫ ʦʩʚʝʱʝʥʠʷ ʰʢʦʣʴʥʳʭ ʘʫʜʠʪʦʨʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʦʙʣʫʯʝʥʥʦʩʪʠ; 

5) ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʦʩʚʝʱʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʦʧʪʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʥʘʣʠʯʠʷ ʫʯʝʥʠʢʦʚ ʚ ʢʣʘʩʩʝ; 

6) ʧʘʨʘʤʝʪʨʳ ʦʩʚʝʱʝʥʠʷ ʜʦʣʞʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʜʦ 

ʦʧʪʠʤʘʣʴʥʳʭ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ: ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʦʙʣʫʯʝʥʥʦʩʪʠ, ʚʨʝʤʷ ʩʫʪʦʢ/ʛʦʜʘ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʫʯʝʥʠʢʦʚ ʚ ʢʣʘʩʩʝ. 

 

 

ʈʠʩʫʥʦʢ 2 ïɹʣʦʢ-ʩʭʝʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ 

 

ʅʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʡ ʠ ʧʦʣʫʯʝʥʥʦʡ ʟʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʙʳʣʘ ʩʦʟʜʘʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ (ʨʠʩ. 2). ɺʩʝ 

ʧʨʠʙʦʨʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ, ʚʳʧʦʣʥʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠ ʥʝʦʪʲʝʤʣʝʤʳʝ 

ʬʫʥʢʮʠʠ. ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʙʣʦʢ-ʩʭʝʤʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ 

ʦʩʚʝʱʝʥʠʶ ʩʦʢʨʘʪʠʪ ʥʝʛʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʥʘ ʟʜʦʨʦʚʴʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʠʭ 

ʫʯʠʪʝʣʝʡ, ʫʣʫʯʰʠʪ ʢʘʯʝʩʪʚʦ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʚʳʩʠʪ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ. 



7  

 

ʈʠʩʫʥʦʢ 3 ï ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ 

 
ɺʳʚʦʜʳ: 

1) ʧʨʦʚʝʜʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʘʫʜʠʪʦʨʠʡ 313 ʠ 317 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʩʣʦʚʠʷ ʦʩʚʝʱʝʥʠʷ ʚ ʢʘʙʠʥʝʪʘʭ ʥʝʨʘʚʥʦʤʝʨʥʳ ʠ ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ 

ʚʨʝʤʝʥʠ ʜʥʷ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʨʪ; 

2) ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʦʩʚʝʱʝʥʠʷ ʫʯʝʙʥʳʭ ʘʫʜʠʪʦʨʠʡ; 

3) ʨʘʟʨʘʙʦʪʘʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ ʜʣʷ 

ʰʢʦʣʴʥʳʭ ʘʫʜʠʪʦʨʠʡ ʠ ʧʨʦʧʠʩʘʥ ʘʣʛʦʨʠʪʤ ʝ yʨʘʙʦʪʳ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɸʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʰʢʦʣʴʥʠʢʦʚ ʚ ʈʦʩʩʠʠ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ: ʄʠʥʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʠ (edu.gov.ru) 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 25.02.2023). 

2. Igor Knez Consciousness and Cognition // Affective and cognitive 

reactions to subliminal flicker from fluorescent lighting - May 2014, Pages 97-104. 
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4. ʃʶʢʩʤʝʪʨ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ: ʃʶʢʩʤʝʪʨ ''ʊʂɸ- 

ʃʖʂʉ'' ʩ ʧʦʚʝʨʢʦʡ (tkaspb.ru) (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 02.12.2022). 
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ɺʃʀʗʅʀɽ ʉʆʉʅʆɺʓʍ ʆʇʀʃʆʂ ʀ ʀʍ ʕʂʉʊʈɸʂʊʆɺ ʅɸ 

ʈɸɿɺʀʊʀɽ LENTINULA  EDODES 

ɺʝʨʪʠʢʦʚʘ ʊʘʭʤʠʥʘ ʋʩʝʥʦʚʥʘ 

ʄɸʆʋ ʐʢʦʣʘ çʇʝʨʩʧʝʢʪʠʚʘè, ʛ. ʊʦʤʩʢ, 11 ʢʣʘʩʩ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʇʣʦʪʥʠʢʦʚ ɽʚʛʝʥʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʫʯʠʪʝʣʴ ʙʠʦʣʦʛʠʠ 

 

Lentinula edodes (Berk.) Pegler, 1976, ʠʣʠ h ʠʠʪʘʢʝ ï ɻ ʪʦ ʚʳʩʰʠʡ ʩʲʝʜʦʙʥʳʡ 

ʛʨʠʙ, ʦʙʣʘʜʘʶʱʠʡ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʡ, ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʠ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [3]. ʆʥ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤ ʭʠʤʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ʕʢʩʪʨʘʢʪ ʧʣʦʜʦʚʳʭ ʪʝʣ ʛʨʠʙʦʚ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤʠ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [2]. ʇʦʣʠʩʘʭʘʨʠʜʳ ʰʠʠʪʘʢʝ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ 

ʝʛʦ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ, ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ [1]. 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʛʨʠʙʘ Lentinula edodes ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʟʘ ʩʯʝʪ ʝʛʦ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ. ʐʠʠʪʘʢʝ ʫʯʘʩʪʚʫʶʪ ʚ 

ʧʦʜʜʝʨʞʘʥʠʠ ʠʤʤʫʥʠʪʝʪʘ ʠ ʚ ʚʳʚʝʜʝʥʠʠ ʠʟ ʦʨʛʘʥʠʟʤʘ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʨʠ 

ʥʘʨʫʰʝʥʠʷʭ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʦʞʠʨʝʥʠʠ [5]. 

ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ L. edodes ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʜʨʝʚʝʩʠʥʝ 

ʜʝʨʝʚʴʝʚ Castanopsis cuspidata, ʘʨʝʘʣ ʵʪʦʛʦ ʜʝʨʝʚʘ ʥʘʭʦʜʠʪʩʷ ʚ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ 

[4], ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʛʨʠʙʥʳʝ ʬʝʨʤʳ L. edodes. ɺ ʈʦʩʩʠʠ ʰʠʠʪʘʢʝ 

ʢʫʣʴʪʠʚʠʨʫʶʪ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ [6] ʠ ʥʘ ʉʘʭʘʣʠʥʝ, ʪ. ʢ. ʵʪʠ ʩʫʙʲʝʢʪʳ ʛʨʘʥʠʯʘʪ 

ʩʦ ʩʪʨʘʥʘʤʠ ɸʟʠʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʤʦʞʥʦ ʧʨʠʦʙʨʝʪʝʥʠʝ ʜʨʝʚʝʩʠʥʳ C. 

cuspidata, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʠʟʨʘʩʪʘʝʪ L. edodes. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ C. cuspidata ʥʝ ʧʨʦʠʟʨʘʩʪʘʝʪ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʣʫʯʠʪʴ ʰʪʘʤʤ L. edodes, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʜʘʚʘʪʴ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 

ʚʠʜʘʭ ʜʝʨʝʚʴʝʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʉʠʙʠʨʠ [7]. 

ɺ ʩʚʷʟʠ ʩ ɻ ʪʠʤ ʮʝʣʴʶ ʧʨʦʝʢʪʘ ʩʪʘʣʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʩʦʩʥʦʚʳʭ ʦʧʠʣʦʢ ʠ ʠʭ 

ʵʢʩʪʨʘʢʪʦʚ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʠʮʝʣʠʷ L. edodes. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ 

ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʤʠʮʝʣʠʡ; 
ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʩʦʩʥʦʚʳʭ ʦʧʠʣʦʢ ʠ ʠʭ ʵʢʩʪʨʘʢʪʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʤʠʮʝʣʠʷ L. 

edodes; 

ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʵʢʩʪʨʘʢʪʦʚ ʩʦʩʥʦʚʳʭ ʦʧʠʣʦʢ ʥʘ ʨʦʩʪ ʤʠʮʝʣʠʷ, ʝʛʦ ʙʠʦʤʘʩʩʫ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʣʦʜʦʚʳʭ ʪʝʣ. 

 

ʀɼɽʅʊʀʌʀʂɸʎʀʗ ʄʀʎɽʃʀʗ L. EDODES 

ʄʠʮʝʣʠʡ ʙʳʣ ʧʨʠʦʙʨʝʪʝʥ ʥʘ ɸʛʨʦʬʠʨʤʝ çʇʦʠʩʢè ʚʤʝʩʪʝ ʩ ʟʘʨʘʞʝʥʠʷʤʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩ ʧʣʝʩʝʥʴʶ. ʀ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʚʠʜʦʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʡ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ ʛʨʠʙʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʝʝ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʯʘʩʪʠʯʥʦʡ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʛʝʥʘ ITS [8] [9] ʩ ʨʝʬʝʨʝʥʩʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. ʈʘʙʦʪʘ ʩʦʩʪʦʷʣʘ ʠʟ ʪʨʝʭ ʵʪʘʧʦʚ: 

ʚʳʜʝʣʝʥʠʝ ɼʅʂ, ʧʦʩʪʘʥʦʚʢʘ ʇʎʈ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʣʝʢʪʨʦʬʦʨʝʟʘ. ʇʦʣʫʯʝʥʥʳʡ 

ʰʪʘʤʤ ʫʩʣʦʚʥʦ ʥʘʟʚʘʣʠ L1. 
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ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʦʤʧʘʥʠʠ ʉʠʥʪʦʣ, 

ʄʦʩʢʚʘ. ɸʥʘʣʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ITS-ʨʝʛʠʦʥʘ, ʚʳʨʘʚʥʠʚʘʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʤʝʪʦʜʦʤ ClustalW ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ 

ʚʳʜʝʣʝʥʥʦʛʦ ʰʪʘʤʤʘ ʤʝʪʦʜʦʤ PhyML Maximum Likelihood ʧʨʦʚʦʜʠʣʠ ʚ 

ʧʨʦʛʨʘʤʤʝ UGENE Version 36. 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʚʳʜʝʣʝʥʥʦʛʦ ʰʪʘʤʤʘ 

ʂʋʃʔʊʀɺʀʈʆɺɸʅʀɽ L. EDODES ɺ ʃɸɹʆʈɸʊʆʈʀʀ 

ʇʦʩʝʚ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʚ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʣʘʤʠʥʘʨʥʦʛʦ ʙʦʢʩʘ ï 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʯʠʩʪʦʡ ʟʦʥʳ ʜʣʷ ʨʘʙʦʪ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ, ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʧʨʦʯʠʤʠ 

ʚʠʜʘʤʠ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʩʪʝʨʠʣʠʟʫʶʪ ʚ 

ʘʚʪʦʢʣʘʚʝ BK-70 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 121Áʉ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʠ 

ʩʪʝʢʣʷʥʥʳʝ ʠʟʜʝʣʠʷ ʩʪʝʨʠʣʠʟʫʶʪ ʚ ʩʫʭʦʞʘʨʦʚʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 160Áʉ 

ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ 30 ʤʠʥʫʪ. 

ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʮʝʣʠʷ ʛʨʠʙʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʚʝʨʜʘʷ ʧʠʪʘʪʝʣʴʥʘʷ 

ʩʨʝʜʘ Tsujiama. ɼʣʷ ʚʚʝʜʝʥʠʷ ʚ ʩʨʝʜʫ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʛʦʪʦʚʠʪʴ 

ʤʘʪʦʯʥʳʝ ʨʘʩʪʚʦʨʳ (ʩʤ. ʪʘʙʣʠʮʫ ̄ 2). 

 

ʊʘʙʣʠʮʘ ˉ1 ï ʉʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ Tsujiama 

 
ʂʦʤʧʦʥʝʥʪ ɻʨʘʤʤ ʥʘ ʣʠʪʨ ʩʨʝʜʳ 

ɻʣʶʢʦʟʘ 30,0 

ʇʝʧʪʦʥ 6,0 

KH2PO4 0,5 

MgSO4 0,5 

CaCl2 0,1 

ɸʛʘʨ 20,0 

 

ʊʘʙʣʠʮʘ ˉ2 ï ʉʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ Tsujiama (ʤʠʢʨʦʵʣʝʤʝʥʪʳ) 

ʂʦʤʧʦʥʝʥʪ ɻʨʘʤʤ ʥʘ 100 ʤʣ 
ʤʘʪʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ 

FeSO4 1,0 

ʕɼʊɸ 1,3 

NH4MoO4 0,3 

MnCl2 0,3 
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ZnCl2 0,3 

CuSO4 0,1 
 

 

ʀʟʛʦʪʘʚʣʠʚʘʝʪʩʷ 2 ʤʘʪʦʯʥʳʭ ʨʘʩʪʚʦʨʘ: 

FeSO4 + ʕɼʊɸ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1:100 

NH4MoO4 + MnCl2 + ZnCl2+ CuSO4 ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1:100 
ʂʘʢ ʪʦʣʴʢʦ ʤʠʮʝʣʠʡ ʨʘʟʨʘʩʪʝʪʩʷ ʥʘ ʚʩʶ ʯʘʰʢʫ ʇʝʪʨʠ, ʝʛʦ ʧʝʨʝʩʘʞʠʚʘʶʪ ʥʘ 

ʟʝʨʥʦʚʦʡ ʩʫʙʩʪʨʘʪ. ɼʣʷ ʝʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʤʝʰʘʪʴ 1 ʢʛ ʟʝʨʥʘ 

ʧʰʝʥʠʮʳ, 10 ʛ ʛʠʧʩʘ, 10 ʛ ʤʝʣʘ, ʥʘʣʠʪʴ 2 ʣ ʚʦʜʳ ʠ ʚʘʨʠʪʴ ʜʦ ʛʦʪʦʚʥʦʩʪʠ. 

ɼʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʤʠʮʝʣʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʫʙʩʪʨʘʪʝ ʠʟ ʦʧʠʣʦʢ. ɼʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʫʙʩʪʨʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʤʝʰʘʪʴ 900 ʛ ʩʦʩʥʦʚʳʭ ʦʧʠʣʦʢ, 100 ʛ 

ʟʝʨʥʘ, 1 ʛ ʤʝʣʘ ʠ 1 ʛ ʛʠʧʩʘ ʠ ʜʦʙʘʚʠʪʴ ʚʦʜʳ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʦ ʩʦʩʪʦʷʥʠʷ 

ʣʠʧʢʦʡ ʩʫʙʩʪʘʥʮʠʠ. ʇʦʣʠʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʩʦʩʥʦʚʳʭ ʦʧʠʣʦʢ ʥʘ ʨʘʟʚʠʪʠʝ ʤʠʮʝʣʠʷ 

ʰʪʘʤʤ ʙʳʣ ʧʦʩʘʞʝʥ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʵʢʩʪʨʘʢʪʦʚ ʧʠʪʘʪʝʣʴʥʳʝ 

ʩʨʝʜʳ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʯʘʩʪʚʦʚʘʣʠ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʩʨʝʜ: 

23 ʤʣ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠ 23 ʤʣ 10 %-ʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʩʦʩʥʦʚʳʭ ʦʧʠʣʦʢ; 

23 ʤʣ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠ 23 ʤʣ 5 %-ʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʩʦʩʥʦʚʳʭ ʦʧʠʣʦʢ; 

23 ʤʣ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠ 23 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ; 

46 ʤʣ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɻʨʘʬʠʢ ˉ1 ï ʄʘʩʩʘ ʤʠʮʝʣʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧʘʭ ʩʨʝʜ 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 10 %-ʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʩʦʩʥʦʚʳʝ ʦʧʠʣʢʠ ʩʤʝʰʠʚʘʣʠ ʩ 

ʚʦʜʦʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 10:100, ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 5 %-ʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ï 5:100. 

ɼʘʣʝʝ ʵʢʩʪʨʘʢʪʳ ʜʦʙʘʚʣʷʣʠ ʚ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʠ ʘʚʪʦʢʣʘʚʠʨʦʚʘʣʠ. ʄʠʮʝʣʠʠ 

ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʦʩʥʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ, ʧʦʩʣʝ ʯʝʛʦ ʠʭ ʚʳʥʠʤʘʣʠ, ʩʫʰʠʣʠ ʠ ʚʟʚʝʰʠʚʘʣʠ. 
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ʅʘ ʛʨʘʬʠʢʝ ʚʠʜʥʦ, ʯʪʦ ʛʨʠʙʳ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʦʩʥʦʚʳʭ ʦʧʠʣʦʢ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ. 

ʐʠʠʪʘʢʝ ʚʳʨʘʱʠʚʘʣʠʩʴ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʧʠʣʢʘʭ, ʦʜʥʘʢʦ ʧʣʦʜʦʚʳʝ ʪʝʣʘ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʩʦʩʥʦʚʳʭ ʦʧʠʣʢʘʭ. ʆʙʱʘʷ ʤʘʩʩʘ ʧʣʦʜʦʚʳʭ ʪʝʣ ʩ ʦʜʥʦʛʦ ʩʙʦʨʘ 

ʩʦʩʪʘʚʠʣʘ 145 ʛ. ʃʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ: 54 ʛ, 45 ʛ, 30 ʛ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʧʣʦʜʦʚʦʛʦ 

ʪʝʣʘ ʩʦʩʪʘʚʠʣʘ 34 ʛ. 

ɺʓɺʆɼʓ 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʰʪʘʤʤ L. edodes. 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʩʦʩʥʦʚʳʭ ʦʧʠʣʦʢ ʥʘ ʨʘʟʚʠʪʠʝ 
L. edodes. 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʩʦʩʥʦʚʳʭ ʦʧʠʣʦʢ ʥʘ ʨʦʩʪ 

ʤʠʮʝʣʠʷ, ʝʛʦ ʙʠʦʤʘʩʩʫ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʧʣʦʜʦʚʳʭ ʪʝʣ. 

 

ɿɸʂʃʖʏɽʅʀɽ 
ʇʨʦʝʢʪ ʠʤʝʝʪ ʙʫʜʫʱʝʝ ʚ ʦʙʣʘʩʪʠ ʩʝʣʝʢʮʠʠ. ʇʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 

ʩʝʣʝʢʮʠʠ ʛʘʧʣʦʠʜʥʦʛʦ ʤʠʮʝʣʠʷ ʧʫʪʝʤ ʦʪʙʦʨʘ ʩʧʦʨ ʛʨʠʙʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ, ʧʨʦʠʟʨʘʩʪʘʷ ʥʘ 

ʜʨʝʚʝʩʠʥʝ ʠʣʠ ʞʝ ʦʧʠʣʢʘʭ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʠ ʦʮʝʥʢʘ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʦʣʫʯʝʥʥʳʭ ʰʪʘʤʤʦʚ. ʀʟʛʦʪʦʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʰʠʠʪʘʢʝ 

ʚʠʪʘʤʠʥʳ, ʵʢʩʪʨʘʢʪʳ, ɹɸɼʳ, ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ ʧʦʣʴʟʫʶʪʩʷ ʩʧʨʦʩʦʤ ʙʣʘʛʦʜʘʨʷ 

ʚʳʰʝʫʧʦʤʷʥʫʪʳʤ ʧʦʣʝʟʥʳʤ ʩʚʦʡʩʪʚʘʤ ʛʨʠʙʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ L. edodes. 

ʉʨʝʜʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ h ʠʠʪʘʢʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʥʝ ʚʩʪʨʝʯʘʣʩʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

 

ɹʖɼɾɽʊ ʇʈʆɽʂʊɸ 
ʊʘʙʣʠʮʘ ˉ3 ï ʉʪʦʠʤʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʰʠʠʪʘʢʝ 

ʂʦʤʧʦʥʝʥʪ ʎʝʥʘ, ʨʫʙ ʄʘʩʩʘ, ʛ 

ʉʦʩʥʦʚʳʝ ʦʧʠʣʢʠ 737 6000 

ɸʛʘʨ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ 1476 250 

ʇʝʧʪʦʥ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ 2006 250 

ɻʣʶʢʦʟʘ 155 1000 

KH2PO4 534 1000 

MgSO4 1684 1000 

CaCl2 200 100 

FeSO4 75 1000 

ʕɼʊɸ 3609 250 

NH4MoO4 8160 1000 

MnCl2 1096 500 

ZnCl2 441 500 

CuSO4 235 1000 

ɿʝʨʥʦ 191 1000 

ʄʝʣ 79 2000 
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ɻʠʧʩ 128 1000 
 

ʀʪʦʛʦ 1 ʢʛ ʰʠʠʪʘʢʝ ʦʙʦʡʜʝʪʩʷ ʚ 482,76 ʨʫʙ. ʙʝʟ ʫʯʝʪʘ ʘʤʦʨʪʠʟʘʮʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ʉʆɿɼɸʅʀɽ ʋʄʅʆɻʆ ʋʉʊʈʆʁʉʊɺɸ çIMPROVING THɽ PLANETè 

ɹʘʨʢʦʚʩʢʠʡ ɺʷʯʝʩʣʘʚ ʉʝʨʛʝʝʚʠʯ 
ʄʂʆʋ çʊʝʛʫʣʴʜʝʪʩʢʘʷ ʉʆʐè, 10 ʢʣʘʩʩ 

ʩ. ʊʝʛʫʣʴʜʝʪ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʐʫʣʘʷʢʦʚʘ ʈʦʢʩʘʥʘ ʈʘʫʣʴʝʚʥʘ 
ɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʦʙʠʨʘʪʴ ʠ 

ʧʝʨʝʜʘʚʘʪʴ ʪʘʢʠʝ ʜʘʥʥʳʝ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʪʝʣʝʬʦʥ 

ʠʣʠ ʢʦʤʧʴʶʪʝʨ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

1. ʅʘʡʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʜʦʙʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ [1]. 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʥʘ ʨʳʥʢʝ. 
3. ʈʘʩʩʯʠʪʘʪʴ ʬʠʥʘʥʩʳ. 

4. ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʠʙʦʨ ʠ ʩʦʩʪʘʚʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʝʤʫ. 

5. ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʧʨʠʙʦʨʘ. 
6. ʈʘʟʨʘʙʦʪʘʪʴ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠ ʩʘʡʪ. 

7. ʈʘʟʨʘʙʦʪʘʪʴ ʜʠʟʘʡʥ ʧʨʠʙʦʨʘ ʠ ʣʦʛʦʪʠʧʘ. 

8. ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʠʣʦʞʝʥʠʷ [2]. 

9. ʉʦʩʪʘʚʠʪʴ ʠʥʩʪʨʫʢʮʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʙʦʨʘ. 
ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʥʫʞʜʘʝʪʩʷ ʚ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. 

ʉʝʡʯʘʩ ʫ ʤʥʦʛʠʭ ʛʦʨʦʞʘʥ ʝʩʪʴ ʜʘʯʥʳʝ ʫʯʘʩʪʢʠ, ʘ ʪʘʢʞʝ ʜʝʨʝʚʥʠ ʚ ʢʦʪʦʨʳʭ ʦʥʠ 

ʤʦʛʫʪ ʟʘʥʷʪʴʩʷ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʠʣʠ ʦʛʦʨʦʜʥʠʯʝʩʪʚʦʤ. ʉʪʦʠʪ ʥʘʯʘʪʴ ʩ 

ʧʨʦʩʪʦʛʦ, ʜʣʷ ʯʝʛʦ ʥʫʞʥʳ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ. ʀʤʝʥʥʦ ʜʣʷ ʵʪʦʛʦ  ̫ ʧʨʠʜʫʤʘʣ 

ʫʩʪʨʦʡʩʪʚʦ Improving the Planet. ɻʦʪʦʚʳʡ ʧʨʦʝʢʪ ʧʦʟʚʦʣʠʪ ʣʶʜʷʤ ʙʦʣʝʝ ʫʜʦʙʥʦ 

ʚʝʩʪʠ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. 

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ: 

- ʩʙʦʨʢʘ ʧʨʦʪʦʪʠʧʘ; 

- ʧʦʣʫʯʝʥʠʝ ʥʫʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 
- ʜʦʨʘʙʦʪʢʘ ʫʩʪʨʦʡʩʪʚʘ; 

- ʧʨʦʚʝʨʢʘ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ; 

ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʘʥʘʣʦʛʦʚ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ Improving the Planet ʩʪʘʥʝʪ ʚʝʨʥʳʤ ʧʦʤʦʱʥʠʢʦʤ ʯʝʣʦʚʝʢʫ 

ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʩʣʝʜʠʪʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʦʤʝʱʝʥʠʷ. ɺ 

ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʙʫʜʝʪ ʧʦʣʝʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʣʫʯʰʝʛʦ ʫʭʦʜʘ ʟʘ 

ʢʫʣʴʪʫʨʘʤʠ ʠʣʠ ʞʠʚʦʪʥʳʤʠ. ɼʘʥʥʳʡ ʧʨʠʙʦʨ ʨʘʩʭʦʜʫʝʪ ʤʘʣʦ ʵʥʝʨʛʠʠ, ʣʸʛʦʢ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʟ ʚʩʷʢʠʭ ʦʧʘʩʝʥʠʡ, 

ʪʘʢ ʢʘʢ ʦʥ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 
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ʈʠʩʫʥʦʢ 1. ʋʩʪʨʦʡʩʪʚʦ ʙʝʟ ʢʦʨʧʫʩʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʧʨʠʙʦʨʘ 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʧʨʠʙʦʨʘ: 

1. ʂʦʨʧʫʩ ʧʨʠʙʦʨʘ 
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2. ɼʘʪʯʠʢ ʰʫʤʘ 
3. ɼʘʪʯʠʢ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

4. ɼʘʪʯʠʢ ʦʩʚʝʱʝʥʥʦʩʪʠ 

5. ɼʘʪʯʠʢ ʜʚʠʞʝʥʠʷ 

6. ʉʝʥʩʦʨ 

7. ʃʦʛʦʪʠʧ 

8. ʂʥʦʧʢʘ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ 

9. ʆʪʩʝʢ ʜʣʷ ʘʢʢʫʤʫʣʷʪʦʨʘ 

10. ʂʨʝʧʣʝʥʠʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 
ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʦʤʦʞʝʪ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʙʣʘʛʦʜʘʨʷ ʜʦʩʪʫʧʥʳʤ ʠ ʪʦʯʥʳʤ ʜʘʥʥʳʤ. ʎʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʝʡ ʷʚʣʷʶʪʩʷ ʛʨʘʞʜʘʥʝ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. ʊʘʢʞʝ 

ʚʦʟʤʦʞʝʥ ʟʘʧʫʩʢ ʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʪʨʦʡʩʪʚʘ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 
1. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

http://svetich.info/publikacii/tochnoe-zemledelie/internet-veschei-v- 

selskom-hozjaistve.html; 

2. ʉʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ Arduino IDE https://amperka.ru/page/arduino-ide. 
 

 

ʈɸɿʈɸɹʆʊʂɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ ʋʉʊʈʆʁʉʊɺɸ ɼʃʗ ʉɹʆʈɸ 

ʄʋʉʆʈɸ ʉ ʇʆɺɽʈʍʅʆʉʊʀ ʈɽʂ ʀ ʆɿɽʈ 

ɺʘʣʝʪʜʠʥʦʚ ʈʫʩʣʘʥ ʀʣʴʤʠʨʦʚʠʯ, ɺʦʨʦʙʴʝʚ ʄʘʪʚʝʡ ɺʠʢʪʦʨʦʚʠʯ 

ʄɹʆʋ çʃʠʮʝʡ ˉ161ò, ʛ.ʋʬʘ, 6 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʘʣʠʤʦʚʘ ɽʣʝʥʘ ʉʝʨʛʝʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ 
ʄɹʆʋ çʃʠʮʝʡ ˉ161ò, ʛ.ʋʬʘ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʥʝ 

ʨʘʟʣʘʛʘʶʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʫʩʦʨ ï ʦʛʨʦʤʥʘʷ ʧʨʦʙʣʝʤʘ ʜʣʷ ʵʢʦʣʦʛʠʠ 

ʚʦʜʦʝʤʦʚ. ɺ ʚʦʜʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʤʫʩʦʨ ʪʷʞʝʣʝʝ, ʯʝʤ ʥʘ ʩʫʰʝ, ʪ.ʢ. ʪʝʯʝʥʠʷ 

ʦʪʥʦʩʷʪ ʦʪʭʦʜʳ ʚ ʩʘʤʳʝ ʨʘʟʥʳʝ ʤʝʩʪʘ. 

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʧʣʘʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʩʙʦʨʘ 

ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʟʘʛʨʷʟʥʝʥʠʝ ʧʣʘʚʘʶʱʠʤ ʤʫʩʦʨʦʤ ʦʟʝʨ ʠ ʨʝʢ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʘʧʧʘʨʘʪʘ ʩʙʦʨʘ ʧʣʘʚʘʶʱʠʭ 

ʦʪʭʦʜʦʚ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʚʪʦʥʦʤʥʳʡ ʧʣʘʚʘʶʱʠʡ ʘʧʧʘʨʘʪ 

ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, ʪʦ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ 

ʚʣʠʷʥʠʶ ʥʘ ʞʠʟʥʴ ʤʦʨʩʢʠʭ ʦʙʠʪʘʪʝʣʝʡ ʠ ʵʢʦʣʦʛʠʠ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʨʘʟʨʘʙʦʪʢʘ 

ʵʩʢʠʟʦʚ, ʩʭʝʤ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʨʦʙʦʪʘ. 

http://svetich.info/publikacii/tochnoe-zemledelie/internet-veschei-v-selskom-hozjaistve.html
http://svetich.info/publikacii/tochnoe-zemledelie/internet-veschei-v-selskom-hozjaistve.html
https://amperka.ru/page/arduino-ide
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ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʈʦʩʛʠʜʨʦʤʝʪʘ ʚ 2021 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʚ ʈʦʩʩʠʠ ʩʣʫʯʘʝʚ ʚʳʩʦʢʦʛʦ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʨʝʢ, ʦʟʝʨ ʠ 

ʜʨʫʛʠʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 12% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʛʦʜʦʤ. 

70% ʤʫʩʦʨʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʨʫʧʥʳʝ ʨʝʢʠ ʈʦʩʩʠʠ, ʪʘʢʠʝ ʢʘʢ ɺʦʣʛʘ, ʆʙʴ ʠ 

ɸʤʫʨ. ɺʦʜʦʸʤʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʳ ʨʠʩʢʫ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʨʠ ʵʪʦʤ 

ʛʦʨʦʜʩʢʠʝ ʚʦʜʦʸʤʳ ʠ ʨʝʢʠ ʩʪʨʘʜʘʶʪ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʦʪ ʪʚʸʨʜʦʛʦ ʤʫʩʦʨʘ, ʢʦʪʦʨʳʡ 

ʩʙʨʘʩʳʚʘʶʪ ʞʠʪʝʣʠ ʠ ʪʫʨʠʩʪʳ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʥʠʤʘʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʧʨʠʤʝʥʷʶʪ ʩʚʦʠ 

ʨʝʰʝʥʠʷ ʜʣʷ ʦʯʠʩʪʢʠ ʘʢʚʘʪʦʨʠʡ. ɺ ɹʘʣʪʠʤʦʨʝ, ʉʐɸ ʠʩʧʦʣʴʟʫʶʪ ʩʫʜʥʦ Mr. Trash 

Wheel. ʆʥʦ ʨʘʙʦʪʘʝʪ ʥʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʷʭ ʠ ʚʦʜʷʥʦʤ ʢʦʣʝʩʝ. ʉʦʙʠʨʘʝʪ ʤʫʩʦʨ 

ʢʦʥʚʝʡʝʨʦʤ. ɺ ɸʟʠʠ ʠʩʧʦʣʴʟʫʶʪ Interceptor, ʦʪ Ocean Cleanup. ʉʙʦʨʱʠʢ ʤʫʩʦʨʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʢʘʪʘʤʘʨʘʥ ʩ ʧʣʘʚʫʯʠʤ ʙʘʨʴʝʨʦʤ. ɹʘʨʴʝʨ ʧʝʨʝʢʨʳʚʘʝʪ ʯʘʩʪʴ 

ʨʫʩʣʘ ʨʝʢʠ, ʥʝ ʩʦʟʜʘʚʘʷ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʠ ʨʝʯʥʳʭ ʦʙʠʪʘʪʝʣʝʡ. 

ʅʘʤʠ ʩʦʟʜʘʥ ʧʨʦʪʦʪʠʧ ʪʘʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʤʫʩʦʨʘ 

ʦʪʧʨʘʚʣʷʝʪ ʝʛʦ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʦʪʩʝʢ. 

ʀʜʝʠ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʨʦʙʦʪʘ, ʚʧʦʣʥʝ ʧʨʘʢʪʠʯʝʩʢʠʝ. ʃʝʥʪʦʯʥʳʡ ʵʣʝʚʘʪʦʨ, 

ʟʘʛʨʝʙʥʦʡ ʤʝʭʘʥʠʟʤ ʧʦʟʚʦʣʷʶʪ ʧʦʜʥʠʤʘʪʴ ʧʣʘʚʘʶʱʠʡ ʤʫʩʦʨ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʦʝʤʘ ʜʣʷ ʝʛʦ ʦʯʠʩʪʢʠ. ʅʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʘʧʧʘʨʘʪʘ ʧʦʟʚʦʣʷʶʪ ʝʤʫ ʨʘʙʦʪʘʪʴ 

ʥʘ ʤʝʣʢʦʚʦʜʴʝ. 

ʅʘʰʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʟʜʘʥʦ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʪʨʫʢʪʦʨʘ Lego Minstorms EV3. ɼʣʷ 

ʨʝʘʣʠʟʘʮʠʠ çʛʣʘʟè ʨʦʙʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ, ʢʦʪʦʨʳʡ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʥʘʣʠʯʠʝ ʤʫʩʦʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʝʤʦʚ. ɼʝʨʞʘʪʴʩʷ ʥʘ ʧʣʘʚʫ 

ʧʦʤʦʛʘʝʪ ʧʝʥʦʧʣʝʢʩ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 2 ʧʫʩʪʳʝ 

ʙʫʪʳʣʢʠ. ɻʨʝʙʝʥʥʳʝ ʢʦʣʝʩʘ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʝʩʪʠ ʫʩʪʨʦʡʩʪʚʦ ʚ ʜʚʠʞʝʥʠʝ. 

ʋʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʦ, ʪʘʢ 

ɸʥʘʣʠʟ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʘʭʦʞʜʝʥʠʝʤ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʚ 

ʚʦʜʦʝʤʘʭ, ʧʦʢʘʟʘʣ, ʯʪʦ ʧʣʘʩʪʠʢ ʥʘʥʦʩʠʪ ʦʛʨʦʤʥʦʡ ʚʨʝʜ ʤʦʨʩʢʠʤ ʦʙʠʪʘʪʝʣʷʤ, ʘ 

ʤ  rʥʘʰʣʠ ʯʘʩʪʠʯʥʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

- https://ru.wikipedia.org/wiki/ʈʦʙʦʪ 

- ʋʯʝʥʳʝ ʚʳʷʩʥʠʣʠ, ʢʘʢ ʧʣʘʩʪʠʢʦʚʳʡ ʤʫʩʦʨ ʩʢʘʧʣʠʚʘʝʪʩʷ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ - 

ɻʘʟʝʪʘ.Ru _ ʅʦʚʦʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.gazeta.ru/science/news/2020/03/11/n_14145115.shtml 

- ʋʯʝʥʳʝ ʚʳʷʩʥʠʣʠ, ʩʢʦʣʴʢʦ ʧʣʘʩʪʠʢʘ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʧʦʣʚʝʢʘ - ɻʘʟʝʪʘ.Ru [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.gazeta.ru/science/2017/07/20_a_10795406.shtml 

- ʈʦʙʦʪ// ɹʦʣʴʰʘʷ ʩʦʚʝʪʩʢʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ: [ʚ 30 ʪ.]/ ʛʣ. ʨʝʜ. ɸ. ʄ. ʇʨʦʭʦʨʦʚ.- 

3-ʝ ʠʟʜ.- ʄ.: ʉʦʚʝʪʩʢʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ, 1969-1978. 

- ɺʘʩʠʣʝʥʢʦ ʅ.ɺ. ʆʩʥʦʚʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ / ʅ.ɺ. ɺʘʩʠʣʝʥʢʦ, ʂ.ɼ. ʅʠʢʠʪʠʥ, 

ɺ.ʇ. ʇʦʥʦʤʘʨʝʚ, ɸ.ʖ. ʉʤʦʣʠʥ. ïʊʦʤʩʢ: ʈɸʉʂʆ, 1993. ï 470 ʩ. 

https://ru.wikipedia.org/wiki/Робот
http://www.gazeta.ru/science/news/2020/03/11/n_14145115.shtml
http://www.gazeta.ru/science/2017/07/20_a_10795406.shtml
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B0%D1%8F_%D1%81%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%8F#Третье_издание
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%85%D0%BE%D1%80%D0%BE%D0%B2%2C_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80_%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
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- ʊʠʧʳ ʢʦʥʚʝʡʝʨʦʚ, ʫʩʪʨʦʡʩʪʚʦ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://spctex.ru/tipy-konvejerov-i-ix-ustrojstvo. 
 

 

 

ʈɸɿʈɸɹʆʊʂɸ ʀ ʂʆʅʉʊʈʋʀʈʆɺɸʅʀɽ ʇʃʆʉʂʆɻʆ ɼɺʀɻɸʊɽʃʗ 

ʇʆʉʊʆʗʅʅʆɻʆ ʊʆʂɸ 

ɺʦʨʦʥʠʥ ɺʷʯʝʩʣʘʚ ʀʛʦʨʝʚʠʯ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʃʠʮʝʡ ʧʨʠ ʊʇʋ, ʛ. ʊʦʤʩʢ, 10 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʐʝʩʪʘʢʦʚʘ ɺʝʨʘ ɺʘʩʠʣʴʝʚʥʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʊʇʋ 
 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʨʦʪʦʪʠʧʘ ʧʣʦʩʢʦʛʦ ʜʚʠʛʘʪʝʣʷ 
ɸʢʪʫʘʣʴʥʦʩʪʴ: ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʸ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʶʪ 

ʜʚʠʛʘʪʝʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʱʥʳʭ ʤʘʛʥʠʪʦʚ, ʨʘʜʠʘʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʠʥʞʝʥʝʨʥʳʭ 

ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ, ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʛʘʪʝʣʝʡ ʙʝʟ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʚʠʚʘʝʤʦʡ ʤʦʱʥʦʩʪʠ. ʋ ʧʣʦʩʢʦʛʦ 

ʙʝʩʢʦʣʣʝʢʪʦʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʳʝ ʤʘʛʥʠʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚʦʢʨʫʛ ʦʩʠ, ʘ 

ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʥʘʧʨʘʚʣʝʥ ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʯʪʦ ʜʘʝʪ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʜʚʠʛʘʪʝʣʷʤʠ: ʠʤʝʝʪ ʢʦʤʧʘʢʪʥʳʝ ʨʘʟʤʝʨʳ, ʥʝ 

ʥʫʞʜʘʝʪʩʷ ʚ ʜʘʪʯʠʢʘʭ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ (ʜʘʪʯʠʢʠ ʭʦʣʣʘ), ʠʤʝʝʪ ʥʠʟʢʦʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ. 

ɿʘʜʘʯʠ: 

1) ʆʮʝʥʠʪʴ ʨʝʘʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʣʦʩʢʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

2) ʉʦʙʨʘʪʴ ʜʚʠʛʘʪʝʣʴ ʠʟ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ. 

3) ʅʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ Arduino, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʫʧʨʘʚʣʷʪʴ ʵʣʝʢʪʨʦʥʥʦʡ ʩʭʝʤʦʡ. 

4) ʇʨʦʚʝʩʪʠ ʠʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʘʪʝʣʷ. 

5) ʆʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʘ ʜʚʠʛʘʪʝʣʷ. 
ʈʘʟʨʘʙʦʪʢʦʡ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʧʣʦʩʢʠʭ ʜʚʠʛʘʪʝʣʝʡ ʧʦʢʘ ʟʘʥʠʤʘʶʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʡ ɻ ʪʦ ʙʝʣʴʛʠʡʩʢʘʷ ʬʠʨʤʘ Magnax ʠ ʢʦʤʧʘʥʠʷ ʠʟ 

ʉʣʦʚʝʥʠʠ EMRAX. ɼʚʠʛʘʪʝʣʠ ʢʦʤʧʘʥʠʠ EMRAX ʫʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʪʘʢʠʭ ʢʘʢ ʘʚʠʘʮʠʷ, ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʩʫʜʦʩʪʨʦʝʥʠʝ, 

ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʦʢʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʦʩʠʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʚʠʛʘʪʝʣʴ 

ʦʪ ʬʠʨʤʳ Magnax ʧʦʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʟʨʘʙʦʪʯʠʢ 

ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʜʚʠʛʘʪʝʣʴ ʙʫʜʝʪ ʠʤʝʪʴ ʭʦʨʦʰʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʢ ʚʝʩʫ, 

ʚʳʨʘʙʘʪʳʚʘʷ 400 ʣʦʰʘʜʠʥʳʭ ʩʠʣ ʧʨʠ ʚʝʩʝ ʚʩʝʛʦ ʦʢʦʣʦ 22,5 ʢʠʣʦʛʨʘʤʤʘ. 

ʉʪʝʡʢʭʦʣʜʝʨʳ: 

 

ʉʪʝʡʢʭʦʣʜʝʨʳ ʊʨʝʙʦʚʘʥʠʷ 
ʩʪʝʡʢʭʦʣʜʝʨʦʚ 

ɺʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ 

http://spctex.ru/tipy-konvejerov-i-ix-ustrojstvo
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ʀʥʞʝʥʝʨʥʘʷ ʰʢʦʣʘ 

ʊʇʋ 

ʈʘʙʦʯʠʡ ʧʨʦʪʦʪʠʧ 

ʜʚʠʛʘʪʝʣʷ ʩ ʥʦʚʳʤ 

ʢʦʥʩʪʨʫʢʪʠʚʦʤ 

ʀʟʤʝʥʶ ʧʨʠʥʮʠʧ ʫʩʪʨʦʡʩʪʚʘ 

ʜʚʠʛʘʪʝʣʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʭʨʘʥʝʥʠʶ ʤʦʱʥʦʩʪʠ 

ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 
ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʎʝʥʪʨ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ 

ʈʘʙʦʯʠʡ ʧʨʦʪʦʪʠʧ 

ʜʚʠʛʘʪʝʣʷ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʠ 

ʇʨʝʜʦʩʪʘʚʣʶ ʨʘʙʦʯʠʡ ʧʨʦʪʦʪʠʧ 

ʜʚʠʛʘʪʝʣʷ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ 

ʥʦʚʦʤ ʢʦʥʩʪʨʫʢʪʠʚʝ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ 

ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ 

ʈʘʙʦʯʠʡ ʧʨʦʪʦʪʠʧ 

ʜʚʠʛʘʪʝʣʷ, ʪʝʭʥʦʣʦʛʠʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ 

ʜʚʠʛʘʪʝʣʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʇʨʝʜʦʩʪʘʚʣʶ ʨʘʙʦʯʠʡ ʧʨʦʪʦʪʠʧ 

ʜʚʠʛʘʪʝʣʷ, ʪʝʭʥʦʣʦʛʠʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ 

ʜʚʠʛʘʪʝʣʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ɺ ʨʘʙʦʪʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ, ʤʝʪʦʜ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʋʧʨʘʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ Arduino 

NANO, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ ʷʟʳʢʝ ʉ++, ʪʘʢʞʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 3D- 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʧʨʦʛʨʘʤʤʝ ʂʆʄʇɸʉ-3D v21. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʨʦʪʦʪʠʧʘ 

ʜʚʠʛʘʪʝʣʷ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʣʝʜʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʧʘʷʣʴʥʘʷ ʩʪʘʥʮʠʷ, 

ʤʫʣʴʪʠʤʝʪʨ, 3D ʧʨʠʥʪʝʨ. ʀʟ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ PLA ʧʣʘʩʪʠʢ, ʧʨʠʧʦʡ, 

ʬʣʶʩ, ʨʘʜʠʦʜʝʪʘʣʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʸʭʬʘʟʥʦʛʦ ʤʦʩʪʘ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 

Arduino NANO, ʤʝʜʥʘʷ ʧʨʦʚʦʣʦʢʘ ʇʕʊɺ-2 ʜʠʘʤʝʪʨʦʤ 0,3 ʤʤ, ʧʦʜʰʠʧʥʠʢ, 

ʙʦʣʪʳ, ʰʘʡʙʳ, ʛʘʡʢʠ, ʥʝʦʜʠʤʦʚʳʝ ʤʘʛʥʠʪʳ N35. 

ʇʣʘʥ ʧʨʦʝʢʪʥʳʭ ʜʝʡʩʪʚʠʡ: 

1. ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʘʪʝʨʠʘʣʘ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ; 
2. ʧʨʦʚʝʜʝʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ɻ ʣʝʤʝʥʪʘʨʥʦʡ ʤʦʜʝʣʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʜʚʫʭ ʢʘʪʫʰʝʢ ʠ ʜʚʫʭ ʤʘʛʥʠʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʜʠʩʢʘʭ. ɼʣʷ ʧʦʥʷʪʠʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʧʣʦʩʢʦʛʦ ʜʚʠʛʘʪʝʣʷ; 

3. ʨʘʩʯʸʪ ʠ ʩʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʝʡ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ ʚ ʧʨʦʛʨʘʤʤʝ ʂʦʤʧʘʩ-3D; 

4. ʨʘʩʯʸʪ ʢʘʪʫʰʝʢ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʧʦ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ; 
5. ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʨʧʫʩʥʳʭ ʯʘʩʪʝʡ ʨʦʪʦʨʘ, ʩʪʘʪʦʨʘ, ʢʘʪʫʰʝʢ ʠ ʰʢʠʚʘ ʥʘ 3D 

ʧʨʠʥʪʝʨʝ; 

6. ʥʘʤʦʪʢʘ ʬʘʟʥʳʭ ʢʘʪʫʰʝʢ ʠʥʜʫʢʪʠʚʥʦʩʪʠ; 
7. ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʠʣʦʚʦʛʦ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ (ʪʨʸʭʬʘʟʥʳʡ ʤʦʩʪ); 

8. ʥʘʧʠʩʘʥʠʝ, ʜʦʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʜʣʷ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ Arduino NANO; 

9. ʩʙʦʨʢʘ ʜʚʠʛʘʪʝʣʷ; 
10. ʧʦʜʢʣʶʯʝʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʢ ʜʚʠʛʘʪʝʣʶ; 

11.ʧʨʦʙʥʳʡ ʟʘʧʫʩʢ ʜʚʠʛʘʪʝʣʷ; 

12. ʧʨʦʚʝʜʝʥʠʝ ʟʘʤʝʨʦʚ ʚʝʩʘ, ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ, ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ, 

ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʢʘ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ; 
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13. ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʧʦʜʲʸʤʫ ʛʨʫʟʦʚ; 
14. ʢʨʝʧʣʝʥʠʝ ʜʚʠʛʘʪʝʣʷ, ʪʨʸʭʬʘʟʥʦʛʦ ʤʦʩʪʘ ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʥʘ ʩʪʝʥʜʦʚʫʶ 

ʧʣʦʱʘʜʢʫ ʜʣʷ ʫʜʦʙʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʜʚʠʛʘʪʝʣʷ. 

 

ɹʝʩʢʦʣʣʝʢʪʦʨʥʳʡ ʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ɹɼʇʊ) ʙʝʟ ʜʘʪʯʠʢʦʚ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʠʩʧʦʣʴʟʫʝʪ ʢʦʤʤʫʪʘʮʠʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʦʮʝʥʢʝ 

ʧʨʦʪʠʚʦ-ʕɼʉ, ʩʦʟʜʘʚʘʝʤʦʡ ʚ ʦʪʢʣʶʯʝʥʥʦʡ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ. 

ʇʨʠ ʚʨʘʱʝʥʠʠ ʜʚʠʛʘʪʝʣʷ ʚ ʢʘʞʜʦʡ ʦʪʢʣʶʯʝʥʥʦʡ ʦʙʤʦʪʢʝ ʩʦʟʜʘʝʪʩʷ 

ʧʨʦʪʠʚʦ-ʕɼʉ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʃʝʥʮʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʭ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʛʘʪʝʣʷ: ʯʠʩʣʘ ʚʠʪʢʦʚ ʚ ʦʙʤʦʪʢʘʭ ʩʪʘʪʦʨʘ, ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʨʦʪʦʨʘ ʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʤʘʛʥʠʪʘʤʠ ʨʦʪʦʨʘ. 

ɿʥʘʯʝʥʠʝ ʧʨʦʪʠʚʦ-ʕɼʉ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ ʧʦ ʬʦʨʤʫʣʝ 

e=NlrBɤ, 
ʛʜʝ N ï ʯʠʩʣʦ ʦʙʤʦʪʦʢ ʥʘ ʬʘʟʫ; l ï ʜʣʠʥʘ ʨʦʪʦʨʘ; r ï ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩ ʨʦʪʦʨʘ; 

B ï ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʨʦʪʦʨʘ; ɤ ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ [2]. 

ʆʧʨʝʜʝʣʠʪʴ ʧʝʨʝʩʝʯʝʥʠʝ ʥʫʣʷ ʧʨʦʪʠʚʦ-ʕɼʉ ʤʦʞʥʦ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʥʝʡ ʪʦʯʢʠ ʩ ʧʦʤʦʱʴʶ ʨʝʟʠʩʪʦʨʦʚ (ʥʦʤʠʥʘʣ 

ʨʝʟʠʩʪʦʨʦʚ 1-33 ʢʆʤ). [2] 

ʀʪʘʢ, ʜʣʷ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩʯʠʪʳʚʘʝʪ ʥʘʧʨʷʞʝʥʠʷ 

ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʥʝʡ ʪʦʯʢʠ ʥʘ ʩʚʦʙʦʜʥʦʡ ʬʘʟʝ ʠ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʧʦʣʦʞʝʥʠʝ. ɺ 

ʵʪʦ ʞʝ ʚʨʝʤʷ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʧʦʜʘʸʪ 

ʩʠʛʥʘʣʳ ʥʘ ʄʆʇ ʪʨʘʥʟʠʩʪʦʨʳ ʪʨʸʭʬʘʟʥʦʛʦ ʤʦʩʪʘ, ʧʦʜʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʦʩʪʘʚʰʠʝʩʷ ʬʘʟʳ ʜʚʠʛʘʪʝʣʷ ʚ ʨʝʟʫʣʴʪʘʪʝ, ʧʨʦʠʩʭʦʜʠʪ ʚʨʘʱʝʥʠʝ ʨʦʪʦʨʘ. 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ɹɼʇʊ 

ʷʚʣʷʝʪʩʷ ʤʝʥʴʰʘʷ ʩʪʦʠʤʦʩʪʴ ʩʠʩʪʝʤʳ, ʘ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʨʦʪʦʨ ʜʚʠʛʘʪʝʣʷ ʚ ʥʘʯʘʣʝ ʜʦʣʞʝʥ ʚʨʘʱʘʪʴʩʷ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʪʠʚʦ-ʕɼʉ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʣʦʞʝʥʠʷ 

ʨʦʪʦʨʘ. 

 

ʋ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ʜʚʠʛʘʪʝʣʷ ʩ ʬʦʨʤʫʣʦʡ 9 ʢʘʪʫʰʝʢ ʠ 12 

ʤʘʛʥʠʪʦʚ, ʢʘʪʫʰʢʠ ʥʘʤʦʪʘʥʳ ʧʨʦʚʦʜʦʤ 0.3 ʤʤ ʧʦ 50 ʚʠʪʢʦʚ. ʂʦʨʧʫʩ ʜʚʠʛʘʪʝʣʷ 
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ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʥʘ 3D ʧʨʠʥʪʝʨʝ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʜʝʪʘʣʠ ʩ ʪʦʯʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʙʘʣʘʥʩʠʨʦʚʢʦʡ, ʧʦʵʪʦʤʫ ʚ ʜʚʠʛʘʪʝʣʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʛʨʝʰʥʦʩʪʠ. ʅʦ ʚ ʠʪʦʛʝ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʨʘʙʦʯʠʡ ʧʨʦʪʦʪʠʧ 

ʜʚʠʛʘʪʝʣʷ ʩ ʧʨʠʝʤʣʝʤʦʡ ʤʦʱʥʦʩʪʴʶ. ʀʩʧʳʪʘʥʠʷ ʜʚʠʛʘʪʝʣʷ ʧʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

Å ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 14 ɺ 

Å ʊʦʢ ʧʨʠ ʩʪʘʨʪʝ ʜʚʠʛʘʪʝʣʷ ï 0,86 ɸ 

Å ʊʦʢ ʧʨʠ ʭʦʣʦʩʪʦʤ ʭʦʜʝ ʜʚʠʛʘʪʝʣʷ ï 0,18 ɸ 

Å ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ï 7200 ʦʙ/ʤʠʥ 

Å ʇʦʜ ʥʘʛʨʫʟʢʦʡ ʟʘʤʝʨʳ ʪʦʢʘ ʧʦʣʫʯʠʣʠʩʴ ï 0,4 ɸ 
Å ʄʘʢʩʠʤʘʣʴʥʳʡ ʛʨʫʟ, ʧʦʜʥʷʪʳʡ ʥʘ ʚʝʨʸʚʢʝ ʜʣʠʥʥʦʡ 2,5 ʤ ï 400 ʛʨʘʤʤ ʟʘ 0,6 

ʩʝʢʫʥʜʳ 

 

ɿʘʢʣʶʯʝʥʠʝ: ʙʶʜʞʝʪ ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʠʣ 3200 ʨʫʙ. 

ɺ ʪʘʙʣʠʮʝ ʫʢʘʟʘʥʳ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʜʚʠʛʘʪʝʣʷ: 

ʄʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʪʦʠʤʦʩʪʴ 

ʈʘʜʠʦʜʝʪʘʣʠ ʜʣʷ ʤʦʩʪʘ 1000 ʨʫʙ 

ʇʨʠʧʦʡ ʠ ʬʣʶʩ 100 ʨʫʙ 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ Arduino Nano (AT168p) 500 ʨʫʙ 

ʇʨʦʚʦʣʦʢʘ 100 ʨʫʙ 

ʇʣʘʩʪʠʢ PLA 100 ʨʫʙ 

ʄʘʛʥʠʪʳ 12 ʰʪ 840 ʨʫʙ 

ʇʦʜʰʠʧʥʠʢ 1ʰʪ 30 ʨʫʙ 

ɹʦʣʪʳ ʠ ʛʘʡʢʠ 4ʰʪ 30 ʨʫʙ 

ɹʣʦʢ ʧʠʪʘʥʠʷ 1ʰʪ 400 ʨʫʙ 

ʉʪʘʙʠʣʠʟʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ 5ɺ 100 ʨʫʙ 

ʀʪʦʛʦ 3 200 ʨʫʙ 

ʇʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʪʦʪʠʧʘ ʜʚʠʛʘʪʝʣʷ ʧʨʦʜʦʣʞʠʣʘʩʴ ʨʘʙʦʪʘ ʥʘʜ 

ʠʟʫʯʝʥʠʝʤ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʜʚʠʛʘʪʝʣʷ, ʥʦ ʚ ʜʦʤʘʰʥʠʭ 

ʫʩʣʦʚʠʷʭ ʦʯʝʥʴ ʪʨʫʜʥʦ ʧʦʩʪʨʦʠʪʴ ʧʣʦʩʢʠʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʩ ʚʳʩʦʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʤʦʞʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ. ʋʚʝʣʠʯʠʚ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʶʩʦʚ, ʤʘʛʥʠʪʦʚ, ʘ ʪʘʢʞʝ 

ʩʝʯʝʥʠʝ ʧʨʦʚʦʜʘ ʚ ʢʘʪʫʰʢʘʭ. ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʚ ʜʝʩʷʪʢʠ 

ʨʘʟ. ʏʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʪʫʰʢʠ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʚʦʜ ʩ 

ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʩʝʯʝʥʠʝʤ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʥʘʤʦʪʢʠ ʚ ʢʘʪʫʰʢʘʭ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʟʘ ʜʘʥʥʳʤ ʪʠʧʦʤ 

ʜʚʠʛʘʪʝʣʝʡ ʙʫʜʫʱʝʝ, ʪʘʢ ʢʘʢ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʦʯʝʚʠʜʥʳ ʵʪʦ: 

Å ɹʝʩʢʦʥʪʘʢʪʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʫʟʣʦʚ, ʪʨʝʙʫʶʱʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

Å ɺʳʩʦʢʠʡ ʨʝʩʫʨʩ; 

Å ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʪʦʢʘ ʠ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ; 
Å ʄʠʥʠʤʘʣʴʥʳʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ; 

ɺʳʚʦʜʳ: 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʤʥʝ ʫʜʘʣʦʩʴ ʩʦʙʨʘʪʴ ʧʨʦʪʦʪʠʧ ʜʚʠʛʘʪʝʣʷ 

ʠʟ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ, ʪʘʢ ʞʝ ʫ ʤʝʥʷ ʧʦʣʫʯʠʣʦʩʴ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʨʘʙʦʪʘ ʜʚʠʛʘʪʝʣʝʤ, 

ʧʦʩʣʝ ʯʝʛʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʩʝ ʟʘʤʝʨʳ ʠ ʚʳʷʩʥʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʷ. 

ʗ ʩʯʠʪʘʶ, ʯʪʦ ʪʘʢʠʝ ʜʚʠʛʘʪʝʣʠ ʙʫʜʫʪ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʵʪʦ ʘʚʪʦʤʦʙʠʣʠ, ʩʘʤʦʣʸʪʳ, ʢʦʨʘʙʣʠ ʠ ʜʨʫʛʦʡ ʪʨʘʥʩʧʦʨʪ, ʘ ʪʝʢ 

ʞʝ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ, ʛʜʝ ʝʩʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʤʧʘʢʪʥʳʭ, ʣʸʛʢʠʭ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʷʭ. 

ʈʘʙʦʪʘʶʱʠʡ ʧʨʦʪʦʪʠʧ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʚʠʜʝʦ ʧʦ ʩʩʳʣʢʝ: 

https://disk.yandex.ru/i/UWGxDg9xgU4qvQ 
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ʈɸʂɽʊɸ ï ʀɻʈʋʐʂɸ ʀʃʀ ʉʇɸʉɸʊɽʃʔ ʏɽʃʆɺɽʏɽʉʂʀʍ ɾʀɿʅɽʁ 

ɺʦʨʦʥʠʥ ɽʛʦʨ ɸʣʝʢʩʝʝʚʠʯ 

ʄɹʆʋ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʎʝʥʪʨ ʪʚʦʨʯʝʩʪʚʘè, 

ʛ. ʐʝʣʝʭʦʚ, ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ, 7 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʏʫʤʘʢʦʚ ʉʝʨʛʝʡ ɻʝʥʥʘʜʴʝʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʎʝʥʪʨ ʪʚʦʨʯʝʩʪʚʘè, ʛ. ʐʝʣʝʭʦʚ 

 

ʉʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʥʘʰʝ ʚʨʝʤʷ ʩʝʣʘ, ʧʦʩʝʣʢʠ ʠ ʜʝʨʝʚʥʠ, ʢʦʪʦʨʳʝ ʚ 

ʩʣʫʯʘʝ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʤʦʛʫʪ ʦʩʪʘʪʴʩʷ ʙʝʟ ʩʨʝʜʩʪʚ ʩʚʷʟʠ, ʥʦ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʪʘʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʝʩʪʴ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʩʧʘʩʪʠ ʣʶʜʝʡ ʚ ʩʣʫʯʘʝ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʝʜʣʘʛʘʶ ʨʘʢʝʪʫ ʠ 

ʧʫʩʢʦʚʫʶ ʫʩʪʘʥʦʚʢʫ ʩ ʜʳʤʦʚʦʡ ʠ ʩʚʝʪʦʚʦʡ ʩʠʩʪʝʤʦʡ ʦʧʦʚʝʱʝʥʠʷ. 

ɻʠʧʦʪʝʟʘ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʨʘʢʝʪʫ, ʢʦʤʧʣʝʢʪʫʝʤʫʶ ʜʳʤʦʚʦʡ, 

ʩʚʝʪʦʚʦʡ ʠ GPRS ʩʠʩʪʝʤʦʡ ʦʧʦʚʝʱʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥʘʭ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʦʙʲʝʢʪʘʭ ʜʣʷ ʦʧʦʚʝʱʝʥʠʷ ʚ 

ʩʣʫʯʘʝ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʎʝʣʴ ï ʨʘʟʨʘʙʦʪʘʪʴ ʨʘʢʝʪʫ ʩ ʩʠʛʥʘʣʴʥʳʤʠ ʦʧʦʚʝʱʝʥʠʷʤʠ. 
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8. ɺʥʝʩʝʥʠʝ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʨʘʢʝʪʳ ʠ ʠʪʦʛʦʚʳʝ ʟʘʧʫʩʢʠ. 
ɺ ʧʨʝʜʳʜʫʱʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʤʥʦʡ ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠ 

ʨʘʟʨʘʙʦʪʘʥ ʜʚʠʛʘʪʝʣʴ ʥʘ ʢʘʨʘʤʝʣʴʥʦʤ ʪʦʧʣʠʚʝ. ʆʜʥʘʢʦ ʝʛʦ ʤʦʱʥʦʩʪʴ 

ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʤʦʝʛʦ ʧʨʦʝʢʪʘ, ʧʦʵʪʦʤʫ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥʦ 

ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʜʚʠʛʘʪʝʣʝʡ ʙʦʣʴʰʝʛʦ ʢʘʣʠʙʨʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʴʰʝʡ 

ʤʦʱʥʦʩʪʠ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʠʛʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙ.1 ʉʨʘʚʥʝʥʠʷ ʜʚʠʛʘʪʝʣʝʡ 

ʊʘʙʣʠʮʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ 

ʜʚʠʛʘʪʝʣʝʡ 

ʄʈɼ-10 

ʉʦʙʩʪʚʝʥʥʘʷ 

ʨʘʟʨʘʙʦʪʢʘ 

ʄʈɼ-13 

ʉʦʙʩʪʚʝʥʥʘʷ 

ʨʘʟʨʘʙʦʪʢʘ 

ʄʈɼ-18 

ʉʦʙʩʪʚʝʥʥʘʷ 

ʨʘʟʨʘʙʦʪʢʘ 

ʈɼ1-100 

Rocket 

motors 
ɿʘʚʦʜʩʢʦʡ 

http://electronoobs.com/eng_circuitos_tut4.php
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ɼʠʘʤʝʪʨ 

ʥʘʨʫʞʥʳʡ 
10 ʤʤ 13 ʤʤ 18 ʤʤ 29 ʤʤ 

ʊʷʛʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ 
2 ʅ 3 ʅ 5 ʅ 120 ʅ 

ɼʦʩʪʦʠʥʩʪʚʘ ʄʦʞʥʦ ʠʟʛʦʪʦʚʠʪʴ ʩʘʤʦʤʫ 
ɹʦʣʴʰʘʷ 

ʤʦʱʥʦʩʪʴ 

ʅʝʜʦʩʪʘʪʢʠ ʄʘʣʘʷ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ 
ɹʦʣʴʰʘʷ 

ʩʪʦʠʤʦʩʪʴ 

ʉʪʦʠʤʦʩʪʴ 3 ʨʫʙʣʷ 5 ʨʫʙʣʝʡ 8 ʨʫʙʣʝʡ 1000 ʨʫʙʣʝʡ 

ɼʚʠʛʘʪʝʣʠ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠʤʝʶʪ ʦʯʝʥʴ ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, 

ʦʜʥʘʢʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʣʷ ʧʦʣʫʯʝʥʠʝ ʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʭʦʜ 

ʥʘ ʜʨʫʛʫʶ ʪʝʭʥʦʣʦʛʠʶ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʨʘʙʦʪʘ ʚ ɻ ʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʦʣʴʢʦ ʥʘʯʘʪʘ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʢʦʤʧʣʝʢʪʘʮʠʠ ʥʘʰʝʡ ʨʘʢʝʪʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʚʦʜʩʢʦʡ 

ʜʚʠʛʘʪʝʣʴ ʈɼ1-100. 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʢʝʪʳ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ 

ʧʨʦʛʨʘʤʤʘ OpenRocket. ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʭʦʜʷ ʠʟ 

ʚʳʙʨʘʥʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ ʵʣʝʤʝʥʪʦʚ ʨʘʢʝʪʳ ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʚʳʩʦʪʫ ʧʦʣʝʪʘ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʚʘʨʠʘʥʪʳ ʬʦʨʤʳ ʦʙʪʝʢʘʪʝʣʷ, ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ, ʠʭ ʨʘʟʤʝʨʳ. ʀ ʧʦ ʠʪʦʛʫ ʧʦʜʦʙʨʘʥʳ 

ʪʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʚʳʩʦʪʫ ʧʦʣʝʪʘ. 
 

ʈʠʩ.1 ʇʨʦʝʢʪ ʨʘʢʝʪʳ ʚ ʧʨʦʛʨʘʤʤʝ OpenRocket 
 

ʉʥʘʯʘʣʘ ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʢʦʨʧʫʩ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʝ ʢʘʨʪʦʥʥʳʝ 

ʪʨʫʙʳ ʦʜʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʩʦʝʜʠʥʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʤʫʬʪʳ ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʠʟ 

ʧʝʥʦʧʣʝʢʩʘ. ʆʙʪʝʢʘʪʝʣʴ ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʢʫʩʢʘ ʧʝʥʦʧʣʝʢʩʘ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ, 

ʯʝʤ ʥʫʞʥʦ, ʯʪʦʙʳ ʧʨʠ ʨʘʙʦʪʝ ʥʘʞʜʘʯʥʦʡ ʙʫʤʘʛʦʡ ʤʦʞʥʦ ʙʳʣʦ ʧʨʠʜʘʪʴ 

ʦʙʪʝʢʘʝʤʫʶ ʬʦʨʤʫ ʢʨʫʛʦʚʳʤʠ ʜʚʠʞʝʥʠʷʤʠ. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʪʦʨʥʦʛʦ ʦʪʩʝʢʘ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʨʪʦʥ, ʢʦʪʦʨʳʡ ʥʘʢʨʫʯʠʚʘʣʩʷ ʚʦʢʨʫʛ ʩʘʥʪʝʭʥʠʯʝʩʢʦʡ ʪʨʫʙʳ ʠ 

ʧʨʦʧʠʪʳʚʘʣʩʷ ʩʠʣʠʢʘʪʥʳʤ ʢʣʝʝʤ ʜʣʷ ʧʨʦʯʥʦʩʪʠ. ɼʘʣʝʝ ʚʳʨʝʟʘʣʠʩʴ ʢʦʣʴʮʘ 

ʥʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʠʟ ʧʝʥʦʧʣʝʢʩʘ ʠ ʟʘʛʣʫʰʢʘ ʜʣʷ ʜʚʠʛʘʪʝʣʷ. ɺ ʢʦʣʴʮʘʭ 
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ʧʨʦʜʝʣʳʚʘʶʪʩʷ ʦʪʚʝʨʩʪʠʷ, ʚ ʢʦʪʦʨʳʝ ʚʩʪʘʚʣʷʝʪʩʷ ʤʦʪʦʨʥʳʡ ʦʪʩʝʢ ʠ ʚʩʝ 

ʧʨʠʢʣʝʠʚʘʝʪʩʷ. ʉʪʘʙʠʣʠʟʘʪʦʨʳ ʚʳʢʨʦʝʥʳ ʠʟ ʧʣʦʪʥʦʛʦ ʢʘʨʪʦʥʘ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝ ɻ ʣʝʤʝʥʪʳ ʨʘʢʝʪʳ ʜʦʣʞʥʳ ʚʦʟʚʨʘʱʘʪʴʩʷ 

ʥʘ ʟʝʤʣʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʩʧʘʩʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʩʧʘʩʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʧʘʨʘʰʶʪ, ʢʦʪʦʨʳʡ ʚʳʙʨʘʩʳʚʘʝʪʩʷ 

ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ ʧʨʠ ʦʪʢʨʳʪʠʠ ʢʨʳʰʢʠ ʦʪʩʝʢʘ ʟʘ ʩʯʝʪ ʜʚʠʞʝʥʠʷ ʨʳʯʘʛʘ 

ʩʝʨʚʦʧʨʠʚʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ. 

ʈʘʟʤʝʨʳ ʧʘʨʘʰʶʪʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʦʨʤʫʣʳ 

ʫʯʠʪʳʚʘʶʱʝʡ ʤʘʩʩʫ ʨʘʢʝʪʳ, ʞʝʣʘʝʤʫʶ ʩʢʦʨʦʩʪʴ ʩʥʠʞʝʥʠʷ ʠ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪʳ ʧʦʣʝʪʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʙʨʦʩʘ ʧʘʨʘʰʶʪʘ ʙʳʣ ʩʦʙʨʘʥ 

ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ʥʘ ʙʘʟʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ Arduino. 
 

ʈʠʩ.2 ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ 
ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʝʪʩʷ ʩʘʤʘ ʧʣʘʪʘ Arduino, ʜʘʪʯʠʢ ʚʳʩʦʪʳ GY- 

91, ʤʦʜʫʣʴ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʥʘ SD ʢʘʨʪʫ, ʩʝʨʚʦʧʨʠʚʦʜ ʠ ʧʴʝʟʦʜʠʥʘʤʠʢ. ʇʣʘʪʘ 

ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʥʘ ʩʯʠʪʳʚʘʥʠʝ ʠ ʟʘʧʠʩʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʳʩʦʪʝ ʧʦʣʝʪʘ, ʚʳʙʨʦʩ 

ʧʘʨʘʰʶʪʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʦʯʢʠ ʘʧʦʛʝʷ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʜʘʯʫ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ 

ʧʦʩʣʝ ʧʨʠʟʝʤʣʝʥʠʷ ʨʘʢʝʪʳ ʜʣʷ ʝʸ ʧʦʠʩʢʘ. 

ɺʩ ʁ ʵʣʝʢʪʨʦʥʠʢʫ ʨʘʟʤʝʱʘʝʤ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ, ʥʘʜʝʞʥʦ ʬʠʢʩʠʨʫʷ ʝ y

ʧʝʥʦʧʣʝʢʩʦʤ. ʊʘʢʞʝ ʚ ʨʘʢʝʪʫ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʤʝʨʘ ʠ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ FPV ʰʣʝʤʘ ʧʨʠʥʠʤʘʪʴ ʚʠʜʝʦ ʠ ʟʘʧʠʩʳʚʘʪʴ ʝʛʦ ʥʘ 

ʢʘʨʪʫ ʧʘʤʷʪʠ. 
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ʈʠʩ. 3 ʋʩʪʘʥʦʚʢʘ ʵʣʝʢʪʨʦʥʠʢʠ ʚ ʢʦʨʧʫʩ ʨʘʢʝʪʳ 

 
 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʘʜʘʪʴ ʩʪʘʨʪʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʣʝʪʘ ʨʘʢʝʪʳ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʫʩʢʦʚʘʷ ʫʩʪʘʥʦʚʢʘ. ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʝʪʩʷ ʩʠʣʦʚʘʷ ʨʘʤʘ ʠ 

ʥʘʧʨʘʚʣʷʶʱʘʷ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʘʷ ʪʨʫʙʘ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʡ 

ʩʪʝʨʞʝʥʴ ʧʦʜʭʦʜʷʱʝʛʦ ʜʠʘʤʝʪʨʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʙʝʜʠʪʩʷ, ʯʪʦ ʨʘʢʝʪʘ ʣʝʪʠʪ ʠ ʚʩʝ ʨʘʩʯʝʪʳ ʚʝʨʥʳ, ʙʳʣʠ 

ʧʨʦʠʟʚʝʜʝʥʳ ʪʝʩʪʦʚʳʝ ʟʘʧʫʩʢʠ. ɺ ʥʘʯʘʣʝ ʙʝʟ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ. ɼʘʣʝʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ, ʝʩʣʠ ʝʩʪʴ ʥʘʨʫʰʝʥʠʷ ʚ ʧʦʣʝʪʝ. ɽʩʣʠ ʚʩʝ 

ʦʪʨʘʙʦʪʘʣʦ ʰʪʘʪʥʦ, ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʵʣʝʢʪʨʦʥʠʢʫ ʚ ʢʦʨʧʫʩ ʨʘʢʝʪʳ ʠ ʟʘʧʫʩʢʘʝʤ ʝʸ 

ʩʥʦʚʘ. 

ɼʘʣʝʝ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʝʱʝ 5 ʟʘʧʫʩʢʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ 2 ʨʘʟʘ 

ʵʣʝʢʪʨʦʥʠʢʘ ʥʝ ʩʨʘʙʦʪʘʣʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

3 ʟʘʧʫʩʢʘ ʙʳʣʠ ʫʩʧʝʰʥʳ ʠ ʫʜʘʣʦʩʴ ʩʯʠʪʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʚʳʩʦʪʝ ʧʦʣʝʪʘ. ɹʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ. 
 

ʈʠʩ.4 ɻʨʘʬʠʢʠ ʚʳʩʦʪʳ ʧʦʣʝʪʘ ʨʘʢʝʪʳ 

 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʨʘʢʝʪʦʡ, ʩʦʩʪʘʚʠʣʘ 310 

ʤʝʪʨʦʚ, ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʧʨʦʝʢʪʥʳʤʠ ʜʘʥʥʳʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʚ ʧʨʦʛʨʘʤʤʝ 

OpenRocket. 

ɹʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʝʢʪʘ. ʉʪʦʠʤʦʩʪʴ 

ʨʘʢʝʪʳ ʩʦʩʪʘʚʠʣʘ 2785 ʨʫʙʣʝʡ. 
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ʊʘʙ.2 ʈʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʨʘʢʝʪʳ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʂʦʣʠʯʝʩʪʚʦ ʎʝʥʘ, ʨʫʙ 

ɼʚʠʛʘʪʝʣʴ ʨʘʢʝʪʥʳʡ 1 ʰʪ 1000 

ʐʘʰʢʘ ʧʠʨʦʪʝʭʥʠʯʝʩʢʘʷ 3 ʰʪ 450 

ʂʘʨʪʦʥ 500ʛʨ 20 

ʇʝʥʦʧʣʝʢʩ (50ʭ300ʭ300) 1 ʰʪ 100 

ɺʝʨʝʚʢʘ ʧʦʜ ʩʪʨʦʧʳ 10 ʤʝʪʨʦʚ 10 

ʃʘʚʩʘʥ ɻʝʦ 1 ʢʚ.ʤ 60 

ɸʨʜʫʠʥʦ ʧʨʦ ʤʠʥʠ 1 ʰʪ 325 

ɼʘʪʯʠʢ ʚʳʩʦʪʳ 1 ʰʪ 50 

ʉʝʨʚʦʧʨʠʚʦʜ 4 ʰʪ 520 

ʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ 9ɺ 1 ʰʪ 140 

ʂʣʝʡ 200ʛʨ 60 

ʇʨʦʚʦʜ 5 ʤʝʪʨʦʚ 50 
 ʀʪʦʛʦ: 2785 

ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʩʘʤʦʡ ʜʦʨʦʛʦʡ ʯʘʩʪʴʶ ʷʚʣʷʝʪʩʷ ʜʚʠʛʘʪʝʣʴ. ʇʦʵʪʦʤʫ 

ʩʝʡʯʘʩ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʥʘʜ ʨʘʟʨʘʙʦʪʢʦʡ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʦʱʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʚ ʨʘʟʳ ʜʝʰʝʚʣʝ ʧʦʢʫʧʥʳʭ ʘʥʘʣʦʛʦʚ. 

ʏʪʦʙʳ ʫʚʠʜʝʪʴ ʷʚʥʫʶ ʮʝʥʦʚʫʶ ʨʘʟʥʠʮʫ, ʩʨʘʚʥʠʤ ʨʘʢʝʪʫ, ʨʘʢʝʪʥʠʮʫ ʠ 

ʩʠʛʥʘʣʴʥʳʡ ʧʠʩʪʦʣʝʪ. 

ʊʘʙ.3 ʉʨʘʚʥʝʥʠʝ ʨʘʢʝʪʳ, ʨʘʢʝʪʥʠʮʳ ʠ ʩʠʛʥʘʣʴʥʦʛʦ ʧʠʩʪʦʣʝʪʘ 
 ʈʘʢʝʪʘ ʈʘʢʝʪʥʠʮʘ ʇʠʩʪʦʣʝʪ 

ʩʠʛʥʘʣʴʥʳʡ 

ɺʳʩʦʪʘ ʧʦʣʝʪʘ ʦʪ 500 ʤ ʜʦ 1ʢʤ 25-30 ʤʝʪʨʦʚ 100 ʤʝʪʨʦʚ 

ʇʝʨʝʜʘʯʘ GPRS 

ʩʠʛʥʘʣʘ 

ʝʩʪʴ ʥʝʪ ʥʝʪ 

ʉʪʦʠʤʦʩʪʴ 2758 ʨʫʙ 1500 ʨʫʙ 35000 ʨʫʙ 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʛʥʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. ʉʪʘʮʠʦʥʘʨʥʳʡ 

ʦʙʲʝʢʪ, ʣʶʜʠ ʚʥʫʪʨʠ ʦʙʲʝʢʪʘ, ʠʤ ʥʫʞʥʘ ʧʦʤʦʱʴ, ʧʨʦʚʦʜʘ ʦʙʦʨʚʘʣʦ, ʩʨʝʜʩʪʚʘ 

ʩʚʷʟʠ ʥʝ ʨʘʙʦʪʘʶʪ, ʦʥʠ ʜʦʩʪʘʶʪ ʩʧʝʮʠʘʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ ʩ ʟʘʨʷʞʝʥʥʦʡ ʠ ʛʦʪʦʚʦʡ 

ʢ ʧʫʩʢʫ ʨʘʢʝʪʦʡ. ʇʦʩʣʝ ʚʟʣʝʪʘ ʨʘʢʝʪʘ ʧʦʜʘʝʪ ʜʳʤʦʚʦʡ, ʩʚʝʪʦʚʦʡ ʠ GPRS (ʜʘʥʥʳʡ 

ʚʠʜ ʦʧʦʚʝʱʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ) ʩʠʛʥʘʣ. ʎʚʝʪʦʤ ʜʳʤʘ ʤʦʞʥʦ 

ʟʘʢʦʜʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʭʘʨʘʢʪʝʨʘ ʧʨʦʠʩʰʝʩʪʚʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʡ 

ʧʦʤʦʱʠ: 

ɿʝʣʝʥʳʡ ʜʳʤ ï ʪʨʝʙʫʝʪʩʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʂʨʘʩʥʳʡ 

ʜʳʤ ï ʝʩʪʴ ʧʦʩʪʨʘʜʘʚʰʠʝ, ʥʝʦʙʭʦʜʠʤʘ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʟʘʧʫʩʢʦʤ ʥʝʩʢʦʣʴʢʠʭ ʨʘʢʝʪ (ʦʙʳʯʥʦ 

ʜʦ 3-ʭ) ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʠʛʥʘʣʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʨʘʢʝʪʫ ʢʦʤʧʣʝʢʪʫʝʤʫʶ ʜʳʤʦʚʦʡ, ʩʚʝʪʦʚʦʡ 

ʠ GPRS ʩʠʩʪʝʤʦʡ ʦʧʦʚʝʱʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥʘʭ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʦʙʲʝʢʪʘʭ ʜʣʷ ʦʧʦʚʝʱʝʥʠʷ ʚ ʩʣʫʯʘʝ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʢʦʤʧʣʝʢʩ, 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʨʘʢʝʪʫ ʠ ʧʫʩʢʦʚʫʶ ʫʩʪʘʥʦʚʢʫ. ɸʢʪʠʚʘʮʠʷ ʩʠʩʪʝʤʳ ʙʫʜʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʤʦʤʝʥʪ ʥʘʩʪʫʧʣʝʥʠʷ ʠʣʠ ʧʨʠʙʣʠʞʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ, 

ʜʣʷ ʦʧʦʚʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʫʪʝʤ ʩʚʝʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʠ ʩʠʛʥʘʣʘ GPRS, ʢʦʪʦʨʳʡ 
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ʙʫʜʝʪ ʦʪʧʨʘʚʣʷʪʴ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʠʛʥʘʣ ʦ 

ʥʘʜʚʠʛʘʶʱʝʤʩʷ ʧʨʠʨʦʜʥʦʤ ̫ ʚʣʝʥʠʠ. 

ʇʨʠ ʨʘʙʦʪʝ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʳʣʠ ʟʘʪʨʦʥʫʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ, 

ʩʨʘʚʥʝʥʠʶ ʠ ʚʳʙʦʨʫ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʨʘʢʝʪʳ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʇʨʦʠʟʚʦʜʠʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ 

ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ʇʨʦʚʦʜʠʣʠʩʴ ʪʝʩʪʦʚʳʝ ʟʘʧʫʩʢʠ, ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʜʘʥʥʳʭ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ ʠ ʫʯʝʪʘ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ 

ʩʧʦʩʦʙʥʳʭ ʧʦʚʣʠʷʪʴ ʥʘ ʟʘʧʫʩʢ ʨʘʢʝʪʳ. 

ʈʘʢʝʪʘ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʩʪʘʙʠʣʴʥʘ ʧʨʠ ʨʘʟʥʳʭ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʪʘʢʞʝ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʩʠʣʴʥʦʤ ʚʝʪʨʝ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʢʦʥʪʘʢʪʦʚ ʩ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʟʘʢʘʟʯʠʢʘʤʠ, ʧʨʠʚʣʝʯʝʥʠʝ ʠʭ ʚʥʠʤʘʥʠʷ ʢ ʜʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʝ. 

ʇʦʣʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʜʦʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʩʦʛʣʘʩʥʦ ʢʦʥʢʨʝʪʥʳʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʟʘʢʘʟʯʠʢʘ. 

 
 

ʇʈʀʃʆɾɽʅʀɽ çɼʈʆʅ ʂʆʅʉʊʈʋʂʊʆʈè 

ɻʦʥʯʘʨʦʚ ʄʘʢʩʠʤ, ʇʦʧʢʦʚ ʄʠʭʘʠʣ ɸʣʝʢʩʝʝʚʠʯ, 

ʂʘʧʠʪʦʥʝʥʢʦ ʀʚʘʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
ʄɸʆʋ ʉʆʐ ˉ 34, ʄɸʆʋ ʉʆʐ ˉ 37, ʄɸʆʋ ʉʆʐ ˉ 34, 
ɸʅʆ ɼʆ ɼʊ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ, 8 ʢʣʘʩʩ, 9 ʢʣʘʩʩ, 9 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʄʠʭʘʡʣʦʚ ɼʝʥʠʩ ɺʘʜʠʤʦʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ɼʝʪʩʢʦʛʦ ʪʝʭʥʦʧʘʨʢʘ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ 

 

ʏʪʦ ʪʘʢʦʝ ʜʨʦʥ? ʉʘʤʦ ʥʘʟʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ çdroneè, ʯʪʦ 

ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʠ ʢʘʢ çʪʨʫʪʝʥʴè, ʠ ʢʘʢ çʛʫʣè ʠʣʠ çʞʫʞʞʘʥʠʝè. ʊʝʨʤʠʥ ʦʪʣʠʯʥʦ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʜʨʦʥʦʚ-ʢʦʧʪʝʨʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ 

ʧʨʠʤʝʥʝʥʠʷ, ʢʦʥʩʪʨʫʢʮʠʷ ʜʨʦʥʘ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ, ʥʦ ʦʙʱʠʤʠ ʟʥʘʤʝʥʘʪʝʣʷʤʠ 

ʦʩʪʘʶʪʩʷ ʥʘʣʠʯʠʝ ʧʨʦʧʝʣʣʝʨʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʣʸʪʘ ʠ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʚ ʚʦʟʜʫʭʝ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ 

ʪʘʢʞʝ ʥʘʟʳʚʘʪʴʩʷ ʤʦʥʦ- ʙʠ- ʪʨʠ- ʢʚʘʜʨʦ- ʠ ʪ. ʜ. ʢʦʧʪʝʨʦʤ) ʠ ʩʠʩʪʝʤʘ ʩʚʷʟʠ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʫʧʨʘʚʣʷʪʴ ʫʩʪʨʦʡʩʪʚʦʤ ʜʠʩʪʘʥʮʠʦʥʥʦ. 

ʂ ʧʨʠʤʝʨʫ, ʝʱʸ ʚ 2018 ʛʦʜʫ ʥʘ ʦʪʢʨʳʪʠʠ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨ ʚ ʖʞʥʦʡ ʂʦʨʝʝ 

Intel ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʛʨʘʥʜʠʦʟʥʦʝ ʩʚʝʪʦʚʦʝ ʰʦʫ (ʪʦʯʥʝʝ, ʝʛʦ ʟʘʧʠʩʴ) ʩ 

ʩʠʥʭʨʦʥʥʳʤ ʧʦʣʸʪʦʤ ʙʦʣʝʝ ʪʳʩʷʯʠ ʜʨʦʥʦʚ, ʢʦʪʦʨʦʝ ʧʦʧʘʣʦ ʚ ʂʥʠʛʫ ʨʝʢʦʨʜʦʚ 

ɻʠʥʥʝʩʩʘ. ɺ ʮʝʣʦʤ ʞʝ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ [1] ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʛʨʫʧʧ: 

ɼʝʣʘ ʚʦʡʥʳ: ɼʨʦʥʳ ʥʝ ʧʨʦʩʪʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʚʦʝʥʥʳʭ ʮʝʣʷʭ, ʦʥʠ 

ʬʘʢʪʠʯʝʩʢʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠʤʝʥʥʦ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʣʝʪʘʪʝʣʴʥʳʤ ʘʧʧʘʨʘʪʘʤ 

ʩ ʧʠʣʦʪʘʤʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʫʜʘʣʸʥʥʦʡ ʙʦʤʙʘʨʜʠʨʦʚʢʠ ʥʘʟʝʤʥʳʭ ʮʝʣʝʡ. 

ʃʦʛʠʩʪʠʢʘ ʠ ʪʨʘʥʩʧʦʨʪ: ʚ ʵʪʫ ʛʨʫʧʧʫ ʚʭʦʜʷʪ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʦʝʢʪʳ 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʘʥʠʡ ʧʦ ʜʦʩʪʘʚʢʝ ʛʨʫʟʦʚ ʥʘ ʤʘʣʳʝ ʨʘʩʩʪʦʷʥʠʷ. ɹʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ 

ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠʟ-ʟʘ ʩʝʨʴʸʟʥʳʭ 
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ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʊʘʢʞʝ ʩʶʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʧʨʠʤʝʥʝʥʠʝ ʜʨʦʥʦʚ ʚ ʢʘʯʝʩʪʚʝ ʙʝʩʧʠʣʦʪʥʳʭ ʪʘʢʩʠ ʚ ʛʦʨʦʜʘʭ. 

ʇʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʜʨʦʥʳ ð ʩʘʤʘʷ h ʠʨʦʢʘʷ ʛʨʫʧʧʘ, ʚ ʥʝʸ ʚʭʦʜʠʪ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ, ʦʪ ʩʦʚʩʝʤ ʜʝʰʸʚʳʭ ʠ ʤʠʥʠʘʪʶʨʥʳʭ ʜʦ ʘʧʧʘʨʘʪʦʚ 

ʩʪʦʠʤʦʩʪʴʶ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ. ʀʩʧʦʣʴʟʫʶʪʩʷ ɻ ʪʠ ɹʇʃɸ ʚ ʩʧʦʨʪʠʚʥʳʭ 

ʩʦʨʝʚʥʦʚʘʥʠʷʭ, ʬʦʪʦʩʲʝʤʢʦʡ ʧʝʡʟʘʞʘ ʠ ʪ.ʜ. 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ð ʫʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ 

ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʜʨʦʥʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʥʘ ʥʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʚʩʸ ʯʘʱʝ ʥʘʯʠʥʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʩʝʚʦʚ ʠʣʠ 

ʦʧʨʳʩʢʠʚʘʥʠʷ ʧʦʣʝʡ, ʩʦʟʜʘʥʠʷ ʪʨʸʭʤʝʨʥʳʭ ʢʘʨʪ ʤʝʩʪʥʦʩʪʠ ʠ ʚʝʜʝʥʠʷ 

ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ. ʊʘʢʞʝ ʜʨʦʥʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʩʤʦʪʨʦʚ 

ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

 

ʎʝʣʴ ʧʨʦʝʢʪʘ: 
ʉʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʧʦ ʨʘʟʙʦʨʢʝ/ʩʙʦʨʢʝ ʜʨʦʥʘ (ʈʠʩ. 1) 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ: 
ʂʘʢ ʠ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʛʣʷʜʥʦ ʙʳ ʧʦʢʘʟʘʣʘ, ʧʦʦʯʝʨʸʜʥʫʶ ʩʙʦʨʢʫ- 

ʨʘʟʙʦʨʢʫ, ʧʦʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ɹʇʃɸ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʫʶ 

ʠʟʚʝʩʪʥʦʩʪʴ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ. 
 

ʈʠʩʫʥʦʢ 1 çɼʨʦʥè 

ɿʘʜʘʯʠ: 
- ɿʥʘʢʦʤʩʪʚʦ ʩ ʫʩʪʨʦʡʩʪʚʦʤ 

- ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʝʡ ʜʨʦʥʘ 
- ʉʦʟʜʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɻ ʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʜʨʦʥʘ 
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- ʆʪʣʘʜʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ. 

 

ɸʥʘʣʦʛʠ: 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʣʦʞʝʥʠʡ ʩ ʧʦʭʦʞʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ. ʂ ʧʨʠʤʝʨʫ, 

ʵʪʦ ʧʨʠʣʦʞʝʥʠʝ World of guns, ʛʜʝ ʤʦʞʥʦ ʨʘʟʦʙʨʘʪʴ ʠ ʩʦʙʨʘʪʴ ʦʨʫʞʠʝ, ʠʣʠ Car 

mechanic, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʨʘʟʦʙʨʘʪʴ/ʩʦʙʨʘʪʴ ʘʚʪʦʤʦʙʠʣʴ. ʅʦ ʘʥʘʣʦʛʦʚ, ʛʜʝ 

ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʦ ʧʦʨʷʜʢʫ ʨʘʟʦʙʨʘʪʴ ʠ ʩʦʙʨʘʪʴ ʜʨʦʥ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʪʴ ʚʩʝ 

ʝʛʦ ʜʝʪʘʣʠ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. 

 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ: 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʤʦʛʫʪ ʨʘʟʣʠʯʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, 

ʫ ʢʦʪʦʨʳʭ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʨʘʙʦʪʘʪʴ ʩ ʥʘʩʪʦʷʱʝʡ ʤʦʜʝʣʴʶ ʜʨʦʥʘ, ʪʘʢ ʠ 

ʯʘʩʪʥʳʝ ʣʠʮʘ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚ ʨʘʙʦʪʝ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

ɼʣʷ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ Blender [2] ʜʣʷ 

ʩʦʟʜʘʥʠʷ 3D ʤʦʜʝʣʝʡ ʠ Unreal Engine 4 [3] ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʈʠʩ. 2) ʧʨʠʣʦʞʝʥʠʷ. 
 

ʈʠʩʫʥʦʢ 2. ʌʫʥʢʮʠʦʥʘʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʄʘʢʘʨʦʚ ʀ. ʄ., ʈʘʭʤʘʥʢʫʣʦʚ ɺ. ɿ., ɸʭʨʝʤ ɸ. ɸ. / ɺʠʨʪʫʘʣʴʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʣʦʞʥʳʤʠ ʢʦʤʪʶʪʝʨʥʦ- 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ C. 11-24. 

2. ʋʯʝʙʥʠʢ-ʩʘʤʦʫʯʠʪʝʣʴ ʧʦ ʛʨʘʬʠʯʝʩʢʦʤʫ ʨʝʜʘʢʪʦʨʫ Blender 3D. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʜʠʟʘʡʥ | ʉʝʨʦʚʘ ʄ, 2020ʛ. ï 400 ʩ. 

3. John P Doran, William Sherif, Stephen Whittle / Unreal Engine 4.x Scripting 

with C++ Cookbook  (2021) ï 264 ʩ. 
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ʈɸɿʈɸɹʆʊʂɸ ʇʃɸʊʓ ʋʇʈɸɺʃɽʅʀʗ ɼʃʗ ʄɸʂɽʊɸ, 

ɼɽʄʆʅʉʊʈʀʈʋʖʑɽɻʆ ɼʓʍɸʊɽʃʔʅʓɽ ɼɺʀɾɽʅʀʗ ɻʈʋɼʅʆʁ 

ʂʃɽʊʂʀ ʏɽʃʆɺɽʂɸ 

ɻʦʪʢʦ ɸʥʜʨʝʡ ɽʚʛʝʥʴʝʚʠʯ, ɺʠʥʢ ɼʘʚʳʜ ɽʚʛʝʥʴʝʚʠʯ 

ʄɸʆʋ ʉʆʐ çʃʠʮʝʡ ʥʦʤʝʨ 1è, , ʛ. ʊʦʤʩʢ. 10 ʢʣʘʩʩ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʇʝʨʝʚʦʜʯʠʢʦʚ ɼʝʥʠʩ ʖʨʴʝʚʠʯ, ʘʩʩʠʩʪʝʥʪ ʦʪʜʝʣʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʞʝʥʝʨʠʠ ʀʐʅʂɹ ʊʇʋ 

 

ɸʥʥʦʪʘʮʠʷ: ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʣʘʪʳ ʫʧʨʘʚʣʝʥʠʷ 

ʤʘʢʝʪʦʤ, ʠʤʠʪʠʨʫʶʱʝʤ ʜʳʭʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʯʝʣʦʚʝʢʘ, ʘ 

ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʷʚʣʝʥʥʳʭ ʬʫʥʢʮʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʳʭʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ, ʛʨʫʜʥʘʷ ʢʣʝʪʢʘ, ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ. 

 

ɺʚʝʜʝʥʠʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʤʥʦʛʠʤʠ ʧʦʢʦʣʝʥʠʷʤʠ ʫʯʠʪʝʣʝʡ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʦʧʳʪʘ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʠ ʫʩʚʦʝʥʠʝ ʥʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʦʙʫʯʘʶʱʠʤʠʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʝʪʩʷ ʝʩʣʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʩʤʦʪʨʝʪʴ ʩʚʦʠʤʠ ʛʣʘʟʘʤʠ ʥʘ ʚʝʱʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟʝʮ ʠʣʠ ʣʘʙʦʨʘʪʦʨʥʳʡ ʤʘʢʝʪ, 

ʢʦʪʦʨʳʡ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʤʦʛ ʙʳ ʦʪʨʘʟʠʪʴ ʠʟʫʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ [1]. ʊʘʢʦʡ ʤʘʢʝʪ 

ʤʦʞʝʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʢʦʥʳ ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʥʘʛʣʷʜʥʦ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʦʝʜʠʥʝʥʠʝ ʠ ʩʪʨʦʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ 

ʜʝʪʘʣʝʡ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʪʨʦʝʥʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʫʨʦʢʘʭ ʙʠʦʣʦʛʠʠ ʪʘʢʞʝ ʧʦʣʝʟʥʦ ʠʤʝʪʴ 

ʧʝʨʝʜ ʛʣʘʟʘʤʠ ʨʘʟʣʠʯʥʳʝ ʤʘʢʝʪʳ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʩʦʩʪʘʚ, ʩʪʨʦʝʥʠʝ, ʩʪʨʫʢʪʫʨʫ 

ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʣʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʧʨʠʤʝʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʜʳʭʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ ï ʤʘʢʝʪ, ʢʦʪʦʨʳʡ ʙ  r

ʧʦʟʚʦʣʠʣ ʥʘʛʣʷʜʥʦ ʠʟʫʯʠʪʴ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʚʦ ʚʨʝʤʷ 

ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ. 

 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʷʤʳʭ ʘʥʘʣʦʛʦʚ ʜʘʥʥʦʤʫ ʤʘʢʝʪʫ 

ʥʘʡʜʝʥʦ ʥʝ ʙʳʣʦ. ʇʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʤʘʢʝʪʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʤʦʜʝʣʠʨʦʚʘʪʴ ʜʳʭʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʪʦ ʙʣʠʞʘʡʰʠʤ 

ʢʦʩʚʝʥʥʳʤ ʘʥʘʣʦʛʦʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʙʣʠʟʢʠʡ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʡ ʤʘʢʝʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ ʠʣʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ ʠʟʚʝʩʪʥʳ ʤʘʢʝʪʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʝʨʜʮʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʠʟʫʯʘʪʴ ʨʘʙʦʪʫ ʞʝʣʫʜʦʯʢʦʚ, ʧʨʝʜʩʝʨʜʠʡ ʠ ʢʣʘʧʘʥʦʚ ʚʦ ʚʨʝʤʷ ʩʠʩʪʦʣʳ ʠ ʜʠʘʩʪʦʣʳ 

[2]. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʣʠʯʥʳʝ ʤʘʥʝʢʝʥʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ, ʥʘʛʣʷʜʥʦ 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʩʦʩʪʘʚ ʠ ʩʪʨʦʝʥʠʝ ʦʨʛʘʥʠʟʤʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʨʘʙʦʪʢʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʩ ʜʨʫʛʠʤ ʧʨʠʤʝʥʝʥʠʝʤ, 

ʥʘʧʨʠʤʝʨ ʠʟʚʝʩʪʝʥ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʪʦʤʠʯʝʩʢʠʡ ʤʘʢʝʪ ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ ʠ 
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ʣʝʛʢʠʭ ʯʝʣʦʚʝʢʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʥʦʛʦʨʘʢʫʨʩʥʦʡ 

ʵʣʝʢʪʨʦʠʤʧʝʜʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ [3]. 

ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʜʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʦʪ ʧʨʦʯʠʭ ʩʪʘʪʠʯʝʩʢʠʭ ʤʘʢʝʪʦʚ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʨʘʙʦʪʘ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʧʦʢʘʟʘʥʘ ʚ ʜʠʥʘʤʠʢʝ, ʜʣʷ 

ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʚʩʝʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. 

ɼʳʭʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʦʙʤʝʥ ʛʘʟʦʚ ʤʝʞʜʫ ʢʨʦʚʴʶ ʠ ʚʥʝʰʥʝʡ 

ʩʨʝʜʦʡ [4]. 

ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: ʦʙʦʛʘʱʝʥʠʝ 

ʪʢʘʥʝʡ ʢʠʩʣʦʨʦʜʦʤ, ʚʳʚʝʜʝʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʧʨʦʯʠʭ ʧʨʦʜʫʢʪʦʚ 

ʤʝʪʘʙʦʣʠʟʤʘ, ʪʝʨʤʦʨʝʛʫʣʷʮʠʷ ʠ ʜʨʫʛʠʝ. ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ï ʛʘʟʦʦʙʤʝʥ 

ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʣʝʛʢʠʭ ʚ ʤʦʤʝʥʪ ʚʜʦʭʘ ʠ ʩʥʠʞʝʥʠʶ ʚ 

ʤʦʤʝʥʪ ʚʳʜʦʭʘ. ʇʨʠ ʵʪʦʤ ʘʢʪ ʚʜʦʭʘ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʚ ʥʝʤ 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʜʠʘʬʨʘʛʤʘ ʠ ʤʝʞʨʝʙʝʨʥʳʝ ʤʳʰʮʳ, ʧʨʠ ɻ ʪʦʤ ʩʘʤʠ ʣʝʛʢʠʝ ʢʘʢ 

ʪʘʢʦʚʳʝ ʥʝ ʩʧʦʩʦʙʥʳ ʜʚʠʛʘʪʴʩʷ, ʘ ʣʠʰʴ ʩʣʝʜʫʶʪ ʟʘ ʜʚʠʞʝʥʠʷʤʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, 

ʢʦʪʦʨʳʝ ʢʘʢ ʨʘʟ ʠ ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʢʨʘʱʝʥʠʷ ʠ ʨʘʩʩʣʘʙʣʝʥʠʷ ʤʳʰʮ. 

ɺ ʊʦʤʩʢʦʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʨʘʥʝʝ ʫʞʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʤʘʢʝʪ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʝʙʝʨ, ʢʣʶʯʠʮʳ ʠ ʛʨʫʜʠʥʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ 

ʩ ʧʨʠʤʝʥʝʥʠʝ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [4]. ʅʘʰʝʡ ʟʘʜʘʯʝʡ ʙʳʣʦ ʦʙʝʩʧʝʯʠʪʴ 

ʜʚʠʞʝʥʠʝ ʨʝʙʝʨ, ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʜʳʭʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʦ 

ʨʝʰʝʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʧʣʘʪʫ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ ʪʝʭʥʠʯʝʩʢʦʝ 

ʟʘʜʘʥʠʝ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʠʤʠʪʘʮʠʶ 

ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʯʝʣʦʚʝʢʘ. ʇʨʝʜʫʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʠʝ 

ʨʝʞʠʤʳ ʨʘʙʦʪʳ: 

1. ɺʢʣʶʯʝʥʠʝ ʤʘʢʝʪʘ. 

2. ʈʝʛʫʣʠʨʦʚʢʘ ʯʘʩʪʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ. 
3. ʈʝʘʣʠʟʦʚʘʪʴ ʜʳʭʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ 

ʨʝʘʣʴʥʳʤ ʜʚʠʞʝʥʠʷʤ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʯʝʣʦʚʝʢʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʧʣʘʪʳ ʫʧʨʘʚʣʝʥʠʷ (ʨʠʩ. 1). 

 
 

ʈʠʩʫʥʦʢ 1 ï ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʣʘʪʳ ʫʧʨʘʚʣʝʥʠʷ. 
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ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʦʤ ʥʝʦʙʭʦʜʠʤ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʢʦʪʦʨʳʡ 

ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʠʨʦʚʢʫ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʣʷ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʩʭʝʤʳ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʦʪʣʘʜʦʯʥʫʶ ʧʣʘʪʫ Arduino Nano ʥʘ 

ʙʘʟʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ATmega328. ɺ ʢʘʯʝʩʪʚʝ ʦʢʦʥʝʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʤʝʱʝʥʠʝ ʨʝʙʝʨ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʙʳʣ ʚʳʙʨʘʥ 

ʩʝʨʚʦʧʨʠʚʦʜ TowerPro MG995R. ʆʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʦʜʙʠʨʘʣʩʷ 

ʩʝʨʚʦʧʨʠʚʦʜ ʙʳʣ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʚ ʤʘʢʝʪʝ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʦʥ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʘʚʪʦʨʦʤ ʤʘʢʝʪʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 7.6 ʢʛ*ʩʤ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʘʜʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʣʘʪʳ ʫʧʨʘʚʣʝʥʠʷ (ʨʠʩ.2). 

ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʚʳʜʘʝʪ ʠʤʧʫʣʴʩʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘ 

ʩʠʛʥʘʣʴʥʳʝ ʚʭʦʜʳ ʩʝʨʚʦʧʨʠʚʦʜʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʫʛʣʦʚʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ. ʋʧʨʘʚʣʝʥʠʝ ʤʘʢʝʪʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʜʚʫʭ ʢʥʦʧʦʢ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʩʭʝʤʝ ʩ ʧʦʜʘʚʣʝʥʠʝʤ ʜʨʝʙʝʟʛʘ ʢʦʥʪʘʢʪʦʚ. ʂʥʦʧʢʘ SB1 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʘʙʦʪʳ ʤʘʢʝʪʘ, ʘ ʢʥʦʧʢʘ SB2 ʨʝʛʫʣʠʨʫʝʪ 

ʯʘʩʪʦʪʫ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 15 ʜʦ 30 ʚʜʦʭʦʚ ʚ ʤʠʥʫʪʫ ʩ h ʘʛʦʤ 

ʠʟʤʝʥʝʥʠʷ 5. ɺʨʘʱʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʩʝʨʚʦʧʨʠʚʦʜʦʚ ʧʝʨʝʜʘʶʪʩʷ ʨʝʙʨʘʤ 

ʧʦʩʨʝʜʩʪʚʦʤ ʣʝʩʢʠ, ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧʘʭ ʨʝʙʝʨ. 

ʊʘʢʞʝ ʜʣʷ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ Arduino IDE ʙʳʣ 

ʥʘʧʠʩʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʘʢʝʪʦʤ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʙʳʣʦ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʨʝʘʣʴʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʨʝʙʝʨ ʛʨʫʜʥʦʡ 

ʢʣʝʪʢʠ ʧʨʠ ʚʜʦʭʝ ʠ ʚʳʜʦʭʝ, ʚʳʜʝʨʞʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʪʝʨʚʘʣʳ ʜʚʠʞʝʥʠʷ ʠ ʧʘʫʟ. 

ɿʘ ʦʩʥʦʚʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʥʦʨʤʘʣʴʥʦʝ ʜʳʭʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʚ 

ʩʧʦʢʦʡʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩ ʨʘʚʥʳʤ ʚʨʝʤʝʥʝʤ ʚʜʦʭʘ ʠ ʚʳʜʦʭʘ. 
 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʣʘʪʳ ʫʧʨʘʚʣʝʥʠʷ 



33  

ʊʘʢʞʝ ʙʳʣʘ ʠʟʫʯʝʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʩʝʨʚʦʧʨʠʚʦʜʳ ʩ ʮʝʣʴʶ ʧʦʥʠʤʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʭ ʜʚʠʞʝʥʠʷʤ [5]. ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʟʘʚʠʩʠʪ ʦʪ 

ʩʠʛʥʘʣʦʚ ʣʦʛʠʯʝʩʢʦʛʦ ʥʫʣʷ ʠ ʝʜʠʥʠʮʳ ʦʧʨʝʜʝʣʸʥʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʩʠʛʥʘʣʴʥʳʡ ʚʭʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʧʣʘʚʥʦʛʦ ʧʦʚʦʨʦʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʤʝʥʷʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʘ ʠ ʧʘʫʟʳ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʧʝʨʠʦʜʘ ʩʠʛʥʘʣʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʘʟʳʚʘʝʪʩʷ ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ 

ʤʦʜʫʣʷʮʠʝʡ. 

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ ʦʙ ʠʩʪʦʯʥʠʢʝ ʧʠʪʘʥʠʷ ʜʣʷ ʜʘʥʥʦʡ ʧʣʘʪʳ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʩʪʨʦʡʩʪʚʦ ʧʠʪʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʜʚʫʭ ʠʩʪʦʯʥʠʢʦʚ: +5ɺ ʜʣʷ 

ʧʠʪʘʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʠ ʘʥʘʣʦʛʦʚʦʡ ʯʘʩʪʠ ʩʭʝʤʳ ʠ +9ɺ ʦʪʜʝʣʴʥʦ ʜʣʷ 

ʧʠʪʘʥʠʷ ʯʝʪʳʨʝʭ ʩʝʨʚʦʧʨʠʚʦʜʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚʳʙʨʘʥʥʳʝ 

ʩʝʨʚʦʧʨʠʚʦʜʳ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʝ ʠ ʧʦʪʨʝʙʣʷʶʪ ʤʥʦʛʦ ʪʦʢʘ, ʢʦʪʦʨʳʡ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʦʙʝʩʧʝʯʠʪʴ ʥʝ ʩʧʦʩʦʙʝʥ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʤʦʞʥʘ ʜʦʨʘʙʦʪʢʘ 

ʩʭʝʤʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʚʪʦʥʦʤʥʦʛʦ ʧʠʪʘʥʠʷ ʦʪ ʝʜʠʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. 

ʇʦʩʣʝ ʩʙʦʨʢʠ ʠ ʦʪʣʘʜʢʠ ʧʣʘʪʳ (ʨʠʩ. 4), ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʟʘʧʫʩʢ ʦʩʥʦʚʥʦʛʦ 

ʤʘʢʝʪʘ (ʈʠʩ. 5, ʘ,ʙ). ɺʩʝ ʟʘʣʦʞʝʥʥʳʝ ʚ ʧʨʦʝʢʪ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʝʥʳ ʚ ʧʦʣʥʦʤ 

ʦʙʲʝʤʝ. 
 

ʈʠʩʫʥʦʢ 4 ï ʚʥʝʰʥʠʡ ʚʠʜ ʧʣʘʪʳ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢʥʦʧʢʘʤʠ, 

ʨʘʟʲʝʤʘʤʠ ʜʣʷ ʩʝʨʚʦʧʨʠʚʦʜʦʚ ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ Arduino Nano 
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ʘ ʙ 

ʈʠʩʫʥʦʢ 5 

ʘ ï ʄʦʜʝʣʴ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʥʘ ʵʪʘʧʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʜʦʭʘ 

ʙ ï ʄʦʜʝʣʴ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʥʘ ʵʪʘʧʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʳʜʦʭʘ. 

 

ɺʳʚʦʜʳ ʠ ʜʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʩʣʝʜʦʚʘʥʠʷ/ʧʨʦʝʢʪʘ 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʬʠʟʠʦʣʦʛʠʠ ʜʳʭʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʥʘʚʳʢʠ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ɻ ʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ 

ʠ ʙʳʩʪʨʦʤʫ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʶ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʰʝʥʠʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʦʚʤʝʩʪʥʦ ʩ ʤʘʢʝʪʦʤ ʤʦʞʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʊʦʤʩʢʦʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʫʩʧʝʰʥʦ ʧʨʦʚʦʜʷʪʩʷ ʤʘʩʪʝʨ-ʢʣʘʩʩʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʪʦʤ ʯʠʩʣʝ ʜʘʥʥʦʛʦ ʤʘʢʝʪʘ. ʇʦ ʤʠʤʦ ʬʫʥʢʮʠʠ ʥʘʛʣʷʜʥʦʛʦ ʤʘʢʝʪʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʜʳʭʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ, ʝʛʦ ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ 3D-ʧʝʯʘʪʠ ʠ ʙʳʩʪʨʦʛʦ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ 

ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ɼʘʥʥʳʡ ʤʘʢʝʪ ʝʱʝ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʡ ʜʦʨʘʙʦʪʢʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʜʨʫʛʠʭ 

ʯʘʩʪʝʡ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢʠʭ ʢʘʢ ʛʣʦʪʢʘ, ʪʨʘʭʝʷ, ʣʝʛʢʠʝ, ʜʠʘʬʨʘʛʤʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʧʦʩʣʝ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʜʦʨʘʙʦʪʢʠ ʤʘʢʝʪ ʦʜʥʦʟʥʘʯʥʦ ʩʤʦʞʝʪ ʧʦʤʦʯʴ 

ʦʙʫʯʘʶʱʠʤʩʷ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʧʦʥʠʤʘʥʠʷ ʚʩʝʭ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʳʭʘʥʠʝʤ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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1. ʍʫʞʘʥʘʟʘʨʦʚʘ ʉʦʭʠʙʘ, ʂʫʨʙʦʥʦʚʘ ʉʦʭʠʙʘ ɸʭʤʘʪʦʚʥʘ, ʊʫʨʘʝʚʘ ʂʘʨʦʤʘʪ 

ʈʦʣʴ ʠʣʣʶʩʪʨʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʫʨʦʢʘʭ ʙʠʦʣʦʛʠʠ // ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʫʯʥʳʡ 

ʞʫʨʥʘʣ. 2018. ˉ10. URL: https://cyberleninka.ru/article/n/rol-illyustratsionnogo- 

materiala-na-urokah-biologii (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.03.2023 

2. ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ʄʦʜʝʣʠ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ - 

https://www.3bscientific.com/ru/%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB 

%D0%B8-%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B0-%D0%B8- 

%D1%81%D0%BE%D1%81%D1%83%D0%B4%D0%B8%D1%81%D1%82%D0 
%BE%D0%B9- 

%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B,pg_33.html 
3. ɸʣʝʢʩʘʥʷʥ ɻ.ʂ., ʑʝʨʙʘʢʦʚ ʀ.ɼ., ʂʫʯʝʨ ɸ.ʀ. ʌʋʅʂʎʀʆʅɸʃʔʅʓʁ 

ɸʅɸʊʆʄʀʏɽʉʂʀʁ ʄɸʂɽʊ ɻʈʋɼʅʆʁ ʇʆʃʆʉʊʀ ʀ ʃɽɻʂʀʍ ʏɽʃʆɺɽʂɸ 

ɼʃʗ ʄʅʆɻʆʈɸʂʋʈʉʅʆʁ ʕʃɽʂʊʈʆʀʄʇɽɼɸʅʉʅʆʁ ʊʆʄʆɻʈɸʌʀʀ // 

ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʫʢʦʝʤʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. ï 2019. ï  ̄12-1. ï ʉ. 14-19; 

4. ʂʘʙʘʥʦʚ ʅ. ɸ. ɸʥʘʪʦʤʠʷ ʯʝʣʦʚʝʢʘ : ʫʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ / ʅ. ɸ. ʂʘʙʘʥʦʚ. 

ð ʄ : ʀʟʜʘʪʝʣʴʩʪʚʦ ʖʨʘʡʪ, 2019. ð 464 ʩ. 
6. ʉʝʨʚʦʧʨʠʚʦʜ MG995 High Speed ï datasheet. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ - 

https://www.electronicoscaldas.com/datasheet/MG995_Tower-Pro.pdf 
 

 

 

çʊɸʄ, ɻɼɽ ʈɽʂɸ, ʄʆʉʊʓ ʅʋɾʅʓ!è 

ɻʨʠʥʝʚʩʢʘʷ ɸʥʘʩʪʘʩʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʄɹʆʋ çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ3è, 

ʛ. ʂʫʡʙʳʰʝʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, 9 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʈʷʟʘʥʮʝʚʘ ʊʘʪʴʷʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʫʯʠʪʝʣʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ 

ʠ ʣʠʪʝʨʘʪʫʨʳ ʄɹʆʋ çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ3è, 

ʛ. ʂʫʡʙʳʰʝʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ 
 

ʇʦʩʝʪʠʚ ʢʨʘʝʚʝʜʯʝʩʢʠʡ ʤʫʟʝʡ, ʘʚʪʦʨ ʨʘʙʦʪʳ ʩʦʙʨʘʣʘ ʠʥʪʝʨʝʩʥʳʡ ʤʘʪʝʨʠʘʣ 

ʧʦ ʪʝʤʝ, ʧʨʦʩʣʝʜʠʣʘ ʠʩʪʦʨʠʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʦʩʪʦʚ ʛʦʨʦʜʘ ʂʫʡʙʳʰʝʚʘ ʠ 

ʧʨʠʰʣʘ ʢ ʚʳʚʦʜʫ, ʯʪʦ, ʩʦʛʣʘʩʥʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʬʘʢʪʘʤ, ʤʦʩʪ ʙʳʣ ʧʨʦʩʪʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʣʷ ʧʝʨʝʧʨʘʚʢʠ ʩ ʄʦʩʢʦʚʩʢʦʛʦ ʪʨʘʢʪʘ ʯʝʨʝʟ ʨʝʢʫ ʆʤʴ. ɺʤʝʩʪʝ 

ʩ ʛʦʨʦʜʦʤ ʧʝʨʝʧʨʘʚʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʚ ʜʘʣʝʢʠʝ ʚʨʝʤʝʥʘ, ʚʟʨʦʩʣʝʣʘ ʠ ʤʝʥʷʣʘ ʦʙʣʠʢ. 

ʆʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʝʧʨʘʚ, ʧʘʨʦʤʦʚ ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʩʪʘ ʚ ʪʦʤ ʚʠʜʝ, ʚ 

ʢʦʪʦʨʦʤ ʦʥ ʩʫʱʝʩʪʚʫʝʪ ʩʝʡʯʘʩ ï ɻ ʪʦ ʮʝʣʘʷ ʠʩʪʦʨʠʷ. ʂʘʢʠʭ ʪʦʣʴʢʦ ʚʠʜʦʚ ʤʦʩʪʦʚ ʥʝ 

ʙʳʣʦ! ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʂʫʡʙʳʰʝʚʝ ʥʝʩʢʦʣʴʢʦ ʤʦʩʪʦʚ. ʋ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ 

ʩʚʦʝ ʥʘʟʥʘʯʝʥʠʝ. ʀ ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʫ ʞʠʪʝʣʝʡ ʩʫʱʝʩʪʚʫʶʪ 

ʥʝʫʜʦʙʩʪʚʘ. ʄʳ ʞʠʚʸʤ ʚ ʛʦʨʦʜʝ, ʢʦʪʦʨʳʡ ʨʘʟʜʝʣʸʥ ʨʝʢʦʡ ʥʘ ʜʚʝ ʯʘʩʪʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʟʜʘʥʠʝ ʤʘʢʝʪʦʚ ʤʦʩʪʦʚ ʯʝʨʝʟ ʨʝʢʫ ʆʤʴ, ʢʦʪʦʨʳʝ 

ʧʦʤʦʛʣʠ ʙʳ ʨʝʰʠʪʴ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. ɺʳʷʩʥʠʪʴ, ʢʘʢʫʶ 

ʠʩʪʦʨʠʯʝʩʢʫʶ ʠ ʢʫʣʴʪʫʨʥʫʶ ʮʝʥʥʦʩʪʴ ʥʝʩʫʪ ʚ ʩʝʙʝ ʤʦʩʪʳ. 

https://www.3bscientific.com/ru/%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8-%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B0-%D0%B8-%D1%81%D0%BE%D1%81%D1%83%D0%B4%D0%B8%D1%81%D1%82%D0%BE%D0%B9-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B%2Cpg_33.html
https://www.3bscientific.com/ru/%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8-%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B0-%D0%B8-%D1%81%D0%BE%D1%81%D1%83%D0%B4%D0%B8%D1%81%D1%82%D0%BE%D0%B9-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B%2Cpg_33.html
https://www.3bscientific.com/ru/%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8-%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B0-%D0%B8-%D1%81%D0%BE%D1%81%D1%83%D0%B4%D0%B8%D1%81%D1%82%D0%BE%D0%B9-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B%2Cpg_33.html
https://www.3bscientific.com/ru/%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8-%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B0-%D0%B8-%D1%81%D0%BE%D1%81%D1%83%D0%B4%D0%B8%D1%81%D1%82%D0%BE%D0%B9-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B%2Cpg_33.html
https://www.3bscientific.com/ru/%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8-%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B0-%D0%B8-%D1%81%D0%BE%D1%81%D1%83%D0%B4%D0%B8%D1%81%D1%82%D0%BE%D0%B9-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B%2Cpg_33.html
https://www.electronicoscaldas.com/datasheet/MG995_Tower-Pro.pdf
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ʇʨʦʙʣʝʤʘ: ʛʦʨʦʜ ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʨʘʟʥʳʤ ʙʝʨʝʛʘʤ ʨʝʢʠ ʆʤʴ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʥʝʫʜʦʙʩʪʚʘ; ʦʜʠʥ ʤʦʩʪ ʥʝ ʨʝʰʘʝʪ ʧʦʣʥʦʩʪʴʶ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʥʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʩʪʦʚ ʨʝʰʠʣʦ ʙ  r ʚʩʝ ʧʨʦʙʣʝʤʳ ʠ ʩʜʝʣʘʣʦ ʙ  r ʞʠʟʥʴ 

ʞʠʪʝʣʝʡ ʥʘʰʝʛʦ ʛʦʨʦʜʘ ʥʘʠʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦʡ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʄʦʩʪʳ ʠ ʠʭ ʚʠʜʳ. 

ʇʨʝʜʤʝʪ: ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʩʪʘ ʚ ʨʦʜʥʦʤ ʛʦʨʦʜʝ. 
ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɼʦʢʘʟʘʪʴ, ʯʪʦ ʤʦʩʪ ï ʵʪʦ ʥʝ ʨʦʩʢʦʰʴ, ʘ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʦʙʲʝʢʪ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʢʦʤʬʦʨʪʥʦʡ ʞʠʟʥʠ 

ʣʶʜʝʡ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ: ʘʥʢʝʪʠʨʦʚʘʥʠʝ, 

ʠʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ; ʦʧʨʦʩ; ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʏʪʦ ʥʘʟʳʚʘʶʪ ʤʦʩʪʦʤ? ʂʘʢʠʝ 

ʙʳʣʠ ʧʝʨʚʳʝ ʤʦʩʪʳ, ʠ ʢʘʢ ʦʥʠ ʩʪʨʦʠʣʠʩʴ ʚ ʂʫʡʙʳʰʝʚʝ ʨʘʥʴʰʝ? ɼʣʷ ʯʝʛʦ ʦʥʠ 

ʥʫʞʥʳ? ʂʘʢʘʷ ʨʦʣʴ ʦʪʚʦʜʠʣʘʩʴ ʤʦʩʪʘʤ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ? ʄʦʛʫʪ 

ʣʠ ʣʶʜʠ ʦʙʦʡʪʠʩʴ ʙʝʟ ʤʦʩʪʦʚ? ʂʘʢ ʚʣʠʷʶʪ ʤʦʩʪʳ ʥʘ ʦʙʱʝʩʪʚʝʥʥʫʶ ʞʠʟʥʴ? 

ʂʘʢʠʤ ʜʦʣʞʝʥ ʙʳʪʴ ʤʦʩʪ ʙʫʜʫʱʝʛʦ ʚ ʥʘʰʝʤ ʛʦʨʦʜʝ? ɺ ʵʪʦʡ ʩʚʷʟʠ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʦʧʨʦʩ-ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʨʝʜʠ ʨʦʜʠʪʝʣʝʡ, ʫʯʠʪʝʣʝʡ, ʫʯʘʱʠʭʩʷ ʰʢʦʣ, ʮʝʣʴʶ 

ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʤʥʝʥʠʷ ʞʠʪʝʣʝʡ ʛ. ʂʫʡʙʳʰʝʚʘ ʦ ʪʦʤ, ʫʜʦʙʝʥ ʣʠ ʠʤ ʤʦʩʪ, 

ʢʘʢʠʤ ʙʳ ʦʥʠ ʭʦʪʝʣʠ ʚʠʜʝʪʴ ʤʦʩʪ ʚ ʙʫʜʫʱʝʤ, ʚ ʢʘʢʠʭ ʤʝʩʪʘʭ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʦʧʨʦʩʘ, ʤʥʝʥʠʡ ʠ ʧʦʞʝʣʘʥʠʡ ʧʦ ʧʦʚʦʜʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʩʪʘ ʚ ʙʫʜʫʱʝʤ, 

ʩʦʩʪʘʚʣʝʥ ʧʣʘʥ-ʯʝʨʪʝʞ ʙʫʜʫʱʝʛʦ ʤʦʩʪʘ; ʩʦʟʜʘʥʳ ʤʘʢʝʪʳ ʙʫʜʫʱʝʛʦ ʤʦʩʪʘ 

(ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ). ɸʚʪʦʨ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʩʪʘ ʥʫʞʥʦ 

ʩʥʘʯʘʣʘ ʫʚʠʜʝʪʴ, ʛʜʝ ʠ ʢʘʢ ʧʨʦʭʦʜʠʪ ʨʝʢʘ. ɼʣʷ ʵʪʦʛʦ ʦʙʨʘʪʠʣʘʩʴ ʢ ʧʨʠʣʦʞʝʥʠʶ 

2ɻʀʉ. 

(2ɻʀʉ ï ʵʪʦ ʙʝʩʧʣʘʪʥʳʡ ʩʧʨʘʚʦʯʥʠʢ ʩ ʢʘʨʪʦʡ ʛʦʨʦʜʘ. ʉʘʤʘʷ ʧʦʜʨʦʙʥʘʷ 

ʢʘʨʪʘ ʛʦʨʦʜʘ. 3D ʢʘʨʪʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʤʝʣʴʯʘʡʰʠʝ ʜʝʪʘʣʠ, ʚʢʣʶʯʘʷ ʧʨʦʝʟʜʳ ʠ 

ʟʘʙʦʨʳ. ʆʥʘ ʜʦʩʪʫʧʥʘ ʦʥʣʘʡʥ, ʘ ʪʘʢʞʝ ʢʘʨʪʫ ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʚ ʚʠʜʝ 

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʇʂ ʠ ʩʤʘʨʪʬʦʥʦʚ, ʢʦʪʦʨʦʝ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʦʬʣʘʡʥ). ɼʘʣʝʝ 

ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʤʝʩʪʦ - ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʤʦʩʪʘ: çʄʦʰʥʠʥʦ - 

ʖʞʥʳʡ ʤʠʢʨʦʨʘʡʦʥè ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 3D-ʤʦʜʝʣʴ ʤʦʩʪʘ (ʧʨʦʝʢʪ) ʩ ʨʘʟʥʳʭ 

ʨʘʢʫʨʩʦʚ. çʈʘʩʧʦʣʦʞʝʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʦʩʪʦʚ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʧʦʟʚʦʣʠʪ 

ʣʶʜʷʤ ʙʳʩʪʨʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʠ ʜʦʙʠʨʘʪʴʩʷ ʜʦ ʥʫʞʥʳʭ ʤʝʩʪ (ʠʩʭʦʜʷ ʠʟ 

ʧʨʦʙʣʝʤʳ ʧʨʦʝʢʪʘ)è, - ʪʘʢ ʩʯʠʪʘʝʪ ʘʚʪʦʨ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʙʳʣʠ 

ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʄʦʩʪʳ ʢʘʢ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ çʠʤʝʶʪ ʩʚʦʶ ʠʩʪʦʨʠʶ, ʩʚʦʶ 

ʩʫʜʴʙʫè. ʆʥʠ ʥʝʩʫʪ ʚ ʩʝʙʝ ʠʩʪʦʨʠʯʝʩʢʫʶ ʠ ʢʫʣʴʪʫʨʥʫʶ ʮʝʥʥʦʩʪʴ. 

2. ʄʦʩʪ ï ʵʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. 

3. ʉʦʟʜʘʥʥʳʝ ʚʘʨʠʘʥʪʳ, ʧʨʦʝʢʪʳ ʤʘʢʝʪʦʚ ʤʦʩʪʦʚ ʯʝʨʝʟ ʨʝʢʫ ʆʤʴ, ʚ 

ʙʫʜʫʱʝʤ, ʚʦʟʤʦʞʥʦ, ʧʦʤʦʛʫʪ ʨʝʰʠʪʴ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ, 

ʩʜʝʣʘʶʪ ʠʭ ʞʠʟʥʴ ʢʦʤʬʦʨʪʥʝʝ. 

ɸʚʪʦʨ ʨʘʙʦʪʳ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʫʙʝʜʠʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʩʦʦʨʫʞʝʥʠʝ ʤʦʩʪʘ ʢʨʘʡʥʝ 

ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʠ ʥʝʜʝʰʝʚʦʝ ʜʝʣʦ; ʫʤʝʥʠʝ ʩʦʦʨʫʞʘʪʴ ʤʦʩʪʳ ï ʵʪʦ ʚʝʨʰʠʥʘ 

ʠʥʞʝʥʝʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʯʝʥʴ 
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ʨʘʟʥʦʦʙʨʘʟʥʳ. çɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʦ ʩʦʟʜʘʥʦ ʥʝʩʢʦʣʴʢʦ ʤʘʢʝʪʦʚ ʤʦʩʪʦʚ 

ʙʫʜʫʱʝʛʦ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʦʪ ʧʨʦʝʢʪ ʧʨʦʜʦʣʞʠʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, 

ʧʦʜʚʝʨʛʘʪʴʩʷ ʠʟʤʝʥʝʥʠʷʤ, ʯʪʦʙʳ, ʠʩʧʨʘʚʠʚ ʚʩʝ ʥʝʜʦʯʝʪʳ, ʜʦʚʝʩʪʠ ʤʦʠ ʤʝʯʪʳ ʜʦ 

çʩʦʚʝʨʰʝʥʩʪʚʘè. ʀ, ʢʪʦ ʟʥʘʝʪ, ʤʦʞʝʪ ʚ ʙʫʜʫʱʝʤ ʤʦʠ ʧʨʝʜʣʦʞʝʥʠʷ ʚʦʧʣʦʪʷʪʩʷ ʚ 

ʞʠʟʥʴ!è, - ʪʘʢ ʟʘʢʘʥʯʠʚʘʝʪ ʘʚʪʦʨ ʩʚʦʶ ʨʘʙʦʪʫ. 

 

ʉʆɿɼɸʅʀɽ ʌʋʅʂʎʀʆʅʀʈʋʖʑɽɻʆ ʇʈʆʊʆʊʀʇɸ ʋʄʅʆʁ 

ʊɽʇʃʀʎʓ çTERRABOTè ʅɸ ɹɸɿɽ ʄʀʂʈʆʂʆʅʊʈʆʃʃɽʈɸ 

çARDUINO NANOè 

ɻʫʞʠʭʠʥ ʀʚʘʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʄɹʆʋ çʇʘʨʘʙʝʣʴʩʢʘʷ ʩʨʝʜʥʷʷ ʰʢʦʣʘ ʠʤʝʥʠ ʅ.ɸ.ʆʙʨʘʟʮʦʚʘè, 

ʩ. ʇʘʨʘʙʝʣʴ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, 8 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʘʤʘʨʜʠʥʘ ɽʣʝʥʘ ʉʝʨʛʝʝʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ɸʅʆ ɼʆ çɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ 
 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʟʘʯʘʩʪʫʶ ʨʫʯʥʦʡ ʪʨʫʜ ʟʘʤʝʥʷʝʪʩʷ ʤʘʰʠʥʥʳʤ. ɼʘʥʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʪʘʢʞʝ ʟʘʪʨʦʥʫʣʘ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʪʘʢ ʢʘʢ ʚʳʨʘʱʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ï 

ʜʦʚʦʣʴʥʦ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ. ʄʥʦʛʠʝ ʣʶʜʠ ʥʝ ʤʦʛʫʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʨʘʱʠʚʘʪʴ ʦʚʦʱʠ ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʩʠʣ ʠ ʚʨʝʤʝʥʠ. ʈʘʟʨʘʙʦʪʢʘ 

ʫʤʥʦʡ ʪʝʧʣʠʮʳ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʫʤʥʦʡ ʪʝʧʣʠʮʳ ʥʘ 

ʙʘʟʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ Arduino Nano, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʚʝʩʴ 

ʥʝʦʙʭʦʜʠʤʳʡ ʬʫʥʢʮʠʦʥʘʣ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

ɿʘʜʘʯʠ: 

½ ʆʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʦʥʘʣ ʙʫʜʫʱʝʡ ʫʤʥʦʡ ʪʝʧʣʠʮʳ; 

½ ʇʦʜʦʙʨʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʜʣʷ ʫʩʧʝʰʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ; 

½ ʉʦʟʜʘʪʴ ʩʭʝʤʫ ʧʦʜʢʣʶʯʝʥʠʷ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ Gerber ʬʘʡʣ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ. 

ʉʪʝʡʢʭʦʣʜʝʨʳ. ʖʨʠʜʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ 

ʘʛʨʦʥʦʤʠʝʡ: ʩʘʜʦʚʦʜʯʝʩʢʠʝ ʦʙʱʝʩʪʚʘ, ʙʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ, ʜʘʯʥʠʢʠ ʠʣʠ ʧʨʦʩʪʦ 

ʣʶʜʠ, ʞʝʣʘʶʱʠʝ ʚʳʨʘʱʠʚʘʪʴ ʨʘʩʪʝʥʠʷ, ʥʝ ʧʨʠʣʘʛʘʷ ʢ ʵʪʦʤʫ ʫʩʠʣʠʡ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʥʝʪ - ʨʝʩʫʨʩʦʚ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ 

ʪʘʙʣʠʮʘ ʫʩʪʨʦʡʩʪʚ (ʪʘʙʣʠʮʘ 1), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʪʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ 

ʢʦʥʢʫʨʝʥʪʘʤʠ. 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʝʥʠʝ ʘʥʘʣʦʛʦʚ ʫʩʪʨʦʡʩʪʚ. 

ʅʘʟʚʘʥʠʝ ʎʝʥʘ ʌʫʥʢʮʠʦʥʘʣ 

 
 

Smart standart [1] 

 
 

37970 ʨʫʙ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʣʠʚ ʨʘʩʪʝʥʠʡ, 

ʢʦʥʪʨʦʣʴ ʜʣʠʥʥʳ ʩʚʝʪʦʚʦʛʦ ʜʥʷ, 

ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʠ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʩʚʷʟʴ ʩʦ 

ʩʤʘʨʪʬʦʥʦʤ. 
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ʕʢʪʦʩʪʨʦʡ [2] 

 
ʆʪ 10000 ʨʫʙ. 

ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʣʘʞʥʦʩʪʠ 

ʧʦʯʚʳ, ʪʝʤʧʝʨʘʪʫʨʝ, ʦʪʧʨʘʚʢʘ ʜʘʥʥʳʭ 

ʥʘ ʩʤʘʨʪʬʦʥ ʧʦ GPRS, ʫʧʨʘʚʣʝʥʠʝ 
ʦʩʚʝʱʝʥʠʝʤ. 

 
 

2 agro cloud [3] 

 
 

47500 ʨʫʙ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʣʠʚ ʨʘʩʪʝʥʠʡ, 

ʢʦʥʪʨʦʣʴ ʜʣʠʥʥʳ ʩʚʝʪʦʚʦʛʦ ʜʥʷ, 

ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʠ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʩʚʷʟʴ ʧʦ gprs, 
ʘʚʪʦʥʦʤʥʘʷ ʨʘʙʦʪʘ ʜʦ 24 ʯʘʩʦʚ. 

 

 
Terrabot 

 

 
10345 ʨʫʙ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʣʠʚ ʨʘʩʪʝʥʠʡ, 

ʢʦʥʪʨʦʣʴ ʜʣʠʥʥʳ ʩʚʝʪʦʚʦʛʦ ʜʥʷ ʠ 

ʩʧʝʢʪʨʘ ʦʩʚʝʱʝʥʠʷ, ʘʚʪʦʥʦʤʥʘʷ 

ʨʘʙʦʪʘ ʜʦ 12 ʯʘʩʦʚ, ʩʦʭʨʘʥʝʥʠʝ 

ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʚʣʘʞʥʦʩʪʠ 
ʧʦʯʚʳ. 

ʅʘ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤ ʫʤʥʳʭ ʪʝʧʣʠʮ ʠ ʤʦʜʝʣʝʡ, 

ʠʤʝʶʱʠʝ ʚʝʩʴ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ ʬʫʥʢʮʠʦʥʘʣ, ʥʦ ʩʪʦʠʤʦʩʪʴ 

ʟʘ ʫʩʪʨʦʡʩʪʚʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘ. ʄʦʜʝʣʠ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ 

ʩʪʦʠʤʦʩʪʴʶ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʥʝ ʚʝʩʴ ʪʨʝʙʫʝʤʳʡ ʜʣʷ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ 

ʬʫʥʢʮʠʦʥʘʣ. 

ɼʣʷ ʩʙʦʨʢʠ ʧʨʦʪʦʪʠʧʘ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʠʩʧʦʣʴʟʫʝʤʦʡ ʵʣʝʢʪʨʦʥʠʢʦʡ: 

ʜʘʪʯʠʢʘʤʠ, ʤʦʜʫʣʷʤʠ, ʢʦʥʪʨʦʣʣʝʨʘʤʠ, ʜʠʩʧʣʝʷʤʠ, ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʦʡ. ʅʘ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʪʨʝʙʫʝʤʳʤ ʜʣʷ 

ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ ʬʫʥʢʮʠʦʥʘʣʦʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦʙ ʠʤʝʶʱʠʭʩʷ 

ʩʠʩʪʝʤʘʭ, ʙʳʣ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʝʯʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ, ʘ 

ʠʤʝʥʥʦ: 

½ ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʩʙʦʷʤ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ; 

½ ɺʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʘʚʪʦʧʦʣʠʚ ʢʘʢ ʩ ʧʨʠʚʷʟʢʦʡ ʢʦ ʚʨʝʤʝʥʠ, 

ʪʘʢ ʠ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʬʘʢʪʠʯʝʩʢʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ; 

½ ʋʧʨʘʚʣʝʥʠʝ ʢʘʢ ʩʧʝʢʪʨʦʤ ʦʩʚʝʱʝʥʠʷ, ʪʘʢ ʠ ʜʣʠʥʥʦʡ ʩʚʝʪʦʚʦʛʦ ʜʥʷ; 

½ ɸʢʪʠʚʥʦʝ ʧʦʜʜʝʨʞʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ 

ʪʝʧʣʠʮʳ; 

½ ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠ ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ, ʟʘ ʦʩʥʦʚʫ ʙʳʣʘ ʚʟʷʪʘ ʧʣʘʪʘ Arduino 

Nano (ʨʠʩ.1) ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ Atmega328U, ʠʤʝʶʱʘʷ ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ 

ʩʙʦʨʢʠ ʵʣʝʢʪʨʦʥʥʦʡ ʩʭʝʤʳ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʧʨʦʩʪʦʪʝ 

ʨʘʙʦʪʳ. 

ʂ ʜʘʥʥʦʡ ʧʣʘʪʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʤʦʜʫʣʠ, 

ʦʙʱʠʡ ʩʧʠʩʦʢ ʢʦʪʦʨʳʭ ʦʬʦʨʤʣʝʥ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ [4], ʛʜʝ ʫʢʘʟʘʥʘ ʩʪʦʠʤʦʩʪʴ ʠ 

ʨʦʣʴ ʚ ʩʭʝʤʝ ʢʦʤʧʦʥʝʥʪʦʚ. 
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ʈʠʩ.1. ʇʣʘʪʘ Arduino Nano 

 

ʉʦʟʜʘʥʠʝ ɻ ʣʝʢʪʨʦʥʥʦʡ ʩʭʝʤʳ 

ʇʦʩʣʝ ʧʦʜʙʦʨʘ ʚʩʝʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʳʣʘ ʩʦʟʜʘʥʘ ʵʣʝʢʪʨʦʥʥʘʷ 

ʩʭʝʤʘ (ʨʠʩ.2). ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʩʭʝʤʳ ʙʳʣʦ 

ʚʳʙʨʘʥʦ EasyEDA [5], ʠʤʝʶʱʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ 

ʠʥʪʝʨʬʝʡʩ. 

 

ʈʠʩ. 2. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ EasyEDA [6] 

ʉʦʟʜʘʥʠʝ ʢʦʨʧʫʩʘ 

ʂʦʨʧʫʩ ʧʨʦʪʦʪʠʧʘ ʠ ʦʩʥʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʳ ʠʟ ʦʨʛʩʪʝʢʣʘ ʠ ʬʘʥʝʨʳ 

ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʨʝʟʢʠ ʥʘ ʣʘʟʝʨʥʦʤ ʩʪʘʥʢʝ ʩ ʏʇʋ. ʅʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʟʚʝʨʪʢʠ ʢʦʨʧʫʩʘ ʠ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʨʘʩʪʝʥʠʷ ʩ ʛʘʙʘʨʠʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ. ɼʣʷ 

ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ (ʨʠʩʫʥʦʢ 5). 
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ʈʠʩ. 3. ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʢʦʨʧʫʩʘ 
 

ʈʠʩ. 4. ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʨʘʩʪʝʥʠʷ 
 

 

ʈʠʩ. 5. 3ɼ-ʤʦʜʝʣʴ ʢʦʨʧʫʩʘ ʪʝʧʣʠʮʳ 

ʉʠʩʪʝʤʳ ʪʝʧʣʠʮʳ 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʩʷ ʵʣʝʢʪʨʦʥʠʢʘ ʪʝʧʣʠʮʳ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ 5 ʩʠʩʪʝʤ: 

½ ʉʠʩʪʝʤʘ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ. 
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ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʪʠʡ-ʠʦʥʥʳʤʠ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ, 

ʙʣʦʢʦʤ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʨʝʣʝ, ʢʦʪʦʨʦʝ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʚʦʜʠʪ ʧʣʘʪʫ ʥʘ ʧʠʪʘʥʠʝ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. 

½ ʉʠʩʪʝʤʘ ʘʚʪʦʧʦʣʠʚʘ. 

ɸʚʪʦʧʦʣʠʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʸʪ ʧʦʤʧʳ 12v, ʢʦʤʤʫʪʠʨʫʝʤʦʡ 

ʪʚʝʨʜʦʪʝʣʴʥʳʤ ʨʝʣʝ. ɼʣʷ ʪʦʯʥʦʡ ʧʨʠʚʷʟʢʠ ʘʚʪʦʧʦʣʠʚʘ ʢʦ ʚʨʝʤʝʥʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʫʣʴ ʯʘʩʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ ʜʣʷ ʧʨʠʚʷʟʢʠ ʢʦ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ï ʝʤʢʦʩʪʥʳʡ ʜʘʪʯʠʢ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. 

½ ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʕʪʘ ʩʠʩʪʝʤʘ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ 

ʪʝʧʣʠʮʳ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʠʨʢʫʣʷʮʠʶ ʚʦʟʜʫʭʘ. ʇʨʝʜʩʪʘʚʣʝʥʘ 

ʜʚʫʤʷ ʚʝʥʪʠʣʷʪʦʨʘʤʠ, ʧʝʨʚʳʡ ʧʦʜʘʝʪ ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʚʥʫʪʨʴ ʢʦʨʧʫʩʘ 

ʪʝʧʣʠʮʳ, ʘ ʚʪʦʨʦʡ ʥʘʧʨʦʪʠʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʪʦʢ ʚʦʟʜʫʭʘ ʠʟ ʢʦʨʧʫʩʘ 

ʪʝʧʣʠʮʳ. ʋ ʧʝʨʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ, ʥʘʭʦʜʠʪʩʷ: ʥʠʭʨʦʤʦʚʘʷ ʥʠʪʴ, 

ʢʦʤʤʫʪʠʨʫʝʤʘʷ ʪʚʝʨʜʦʪʝʣʴʥʳʤ ʨʝʣʝ. 

½ ʉʠʩʪʝʤʘ ʫʤʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʘʜʨʝʩʥʦʡ ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʝʥʪʦʡ ws2812 (ʨʠʩ.6) ʠ ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʜʣʠʥʥʳ ʩʚʝʪʦʚʦʛʦ ʜʥʷ ʠ ʩʧʝʢʪʨʘ ʦʩʚʝʱʝʥʠʷ. 
 

ʈʠʩ. 6. ɸʜʨʝʩʥʘʷ ʩʚʝʪʦʜʠʦʜʥʘʷ ʣʝʥʪʘ ws2812 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ 

ʩʝʥʩʦʨʥʦʛʦ ʜʠʩʧʣʝʷ nextion, ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʧʨʦʱʝʥʠʷ. 

ʕʢʦʥʦʤʠʢʘ ʧʨʦʝʢʪʘ 

ɺ ʜʦʢʫʤʝʥʪʝ [4] ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʘʪʯʠʢʦʚ ʠ ʤʦʜʫʣʝʡ. ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 10345 ʨʫʙʣʝʡ. 

ʊʝʢʫʱʠʡ ʨʝʟʫʣʴʪʘʪ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʛʦʪʦʚ ʢʦʨʧʫʩ, ʵʣʝʢʪʨʦʥʥʘʷ ʩʭʝʤʘ ʠ ʩʤʝʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚʳʧʦʣʥʷʝʪʩʷ ɻ ʪʘʧ ʩʧʘʡʢʠ ʩʭʝʤʳ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ ʪʝʩʪʠʨʦʚʘʥʠʝʤ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʋʤʥʘʷ ʪʝʧʣʠʮʘ çTerrabotè [7] ï ʵʪʦ ʧʨʦʝʢʪ, ʩʧʦʩʦʙʥʳʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʧʨʦʩʪʠʪʴ ʚʳʨʘʱʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʠ ʩʜʝʣʘʪʴ ʫʤʥʫʶ ʪʝʧʣʠʮʫ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ 
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ʨʷʜʦʚʦʤʫ ʯʝʣʦʚʝʢʫ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʙʨʘʪʴ ʧʦʣʥʦʩʪʴʶ ʨʘʙʦʪʘʶʱʠʡ 

ʧʨʦʪʦʪʠʧ. 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

4. Smart standart ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

https://greenhouseshop.ru/tovar/sistema-avtomatizatsii-smart-standard-vent- 

umnaya-teplitsa 

5. ʕʢʪʦʩʪʨʦʡ ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï https://ectostroy-rt.ru/teplitca/ 
6. 2 agro cloud ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

https://shop.2agrocloud.com/catalog/gotovye_resheniya/gotovye_komplekty/3 
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7. ʇʝʨʝʯʝʥʴ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

https://docs.google.com/document/d/1AEgvSVcR1UfosqKsiITwr4w-n-drwe- 

js_Xta3h3y9Q/edit?usp=sharing 

8. EasyEDA ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï https://easyeda.com 

9. ʇʨʦʝʢʪ ʥʘ EasyEDA ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

https://oshwlab.com/remnadamsilno/umnaya_teplitsa_kvantorium0 

10. ʇʨʦʝʢʪ ʦʬʦʨʤʣʝʥʥʳʡ ʚ ʬʦʨʤʘʪʝ ʣʦʥʛʨʠʜʘ ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

https://kvantoriumproject.ru/smartgreenhouseterrabot 
 

 

ɼɽʊɽʂʊʆʈ ʃɾʀ 

ɹʘʣʘʥʜʠʥʘ ʄʘʨʠʷ ɽʚʛʝʥʴʝʚʥʘ, ɻʣʘʟʳʨʠʥʘ ʆʣʴʛʘ ɽʚʛʝʥʴʝʚʥʘ 

ʄɸʆʋ ʉʆʐ ˉ40, 10 ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʥʳʰʝʚ ʅʠʢʠʪʘ ɼʤʠʪʨʠʝʚʠʯ, ʩʪʫʜʝʥʪ ʆʕʀ ʀʐʅʂɹ ʊʇʋ 

 

ɼʝʪʝʢʪʦʨ ʣʞʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʣʘʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʘʚʜʠʚʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʨʘʙʦʪʥʠʢʦʤ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ 

ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʝʪʝʢʪʦʨ ʣʞʠ ʥʫʞʝʥ 

ʧʨʠ ʦʙʳʯʥʳʭ ʨʘʩʩʣʝʜʦʚʘʥʠʷʭ, ʩʢʨʠʥʠʥʛʦʚʳʭ ʨʘʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʘ ʜʦʧʨʦʩʘʭ ʠ ʜʨ. 

ʅʘʩ ʟʘʠʥʪʝʨʝʩʦʚʘʣ ʧʨʠʥʮʠʧ ʝʛʦ ʨʘʙʦʪʳ, ʧʦʵʪʦʤʫ ʤʳ ʨʝʰʠʣʠ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʵʪʦʤ 

ʠ ʩʜʝʣʘʪʴ ʧʦʜʦʙʥʳʡ ʧʨʠʙʦʨ ʩʚʦʠʤʠ ʨʫʢʘʤʠ. 

 

ʎʝʣʴ: 

ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʧʫʣʴʩʘ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʪʝʣʘ ʯʝʣʦʚʝʢʘ. 

 

ɿʘʜʘʯʠ: 

1. ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ɻ ʣʝʢʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ. 

2. ʉʦʙʨʘʪʴ ʩʭʝʤʫ ʥʘ ʤʘʢʝʪʥʦʡ ʧʣʘʪʝ. 

3. ʅʘʧʠʩʘʪʴ ʢʦʜ. 

4. ʈʘʟʚʝʩʪʠ ʧʣʘʪʫ. 

5. ʇʨʠʧʘʷʪʴ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ. 

6. ʇʨʦʚʝʨʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʭʝʤʳ. 

https://greenhouseshop.ru/tovar/sistema-avtomatizatsii-smart-standard-vent-umnaya-teplitsa
https://greenhouseshop.ru/tovar/sistema-avtomatizatsii-smart-standard-vent-umnaya-teplitsa
https://ectostroy-rt.ru/teplitca/
https://shop.2agrocloud.com/catalog/gotovye_resheniya/gotovye_komplekty/357
https://shop.2agrocloud.com/catalog/gotovye_resheniya/gotovye_komplekty/357
https://docs.google.com/document/d/1AEgvSVcR1UfosqKsiITwr4w-n-drwe-js_Xta3h3y9Q/edit?usp=sharing
https://docs.google.com/document/d/1AEgvSVcR1UfosqKsiITwr4w-n-drwe-js_Xta3h3y9Q/edit?usp=sharing
https://easyeda.com/
https://oshwlab.com/remnadamsilno/umnaya_teplitsa_kvantorium0
https://kvantoriumproject.ru/smartgreenhouseterrabot
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ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ: 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʦʜʝʣʝʡ ʜʝʪʝʢʪʦʨʦʚ 

ʣʞʠ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʉʨʝʜʠ ʨʦʩʩʠʡʩʢʠʭ 

ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

ʇʦʣʠʛʨʘʬ çɹʘʨʴʝʨè. ʅʘʠʙʦʣʝʝ ʙʶʜʞʝʪʥʳʡ ʚʘʨʠʘʥʪ. ʈʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ 

ʚʝʜʝʪʩʷ ʧʦ ʩʝʤʠ ʢʘʥʘʣʘʤ: ʜʳʭʘʥʠʝ ʚʝʨʭʥʝʝ, ʜʳʭʘʥʠʝ ʥʠʞʥʝʝ, ʘʨʪʝʨʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʛʦʣʦʩʦʚʳʝ ʩʠʛʥʘʣʳ, ʌʇɻ, ʂɻP ʠ ʢʘʥʘʣ ʧʦ ʢʦʪʦʨʦʤʫ ʘʥʘʣʠʟʠʨʫʝʪʩʷ 

ʩʪʝʧʝʥʴ ʧʨʦʪʠ-ʚʦ-ʜʝ-ʡʩ-ʪʚ-ʠ-̫ ʠʩʩʣʝʜʦʚʘʥʠʶ. 

ʇʦʣʠʛʨʘʬ çʂʨʠʩè. ʇʦʣʠʛʨʘʬ ʂʨʠʩ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʠʤʝʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ 

ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʡ ʜʝʪʝʢʮʠʠ ʣʞʠ. ʊʦʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ɸʧʧʘʨʘʪ ʨʝʛʠʩʪʨʠʨʫʝʪ ʜʘʥʥʳʝ ʦʪ 8-ʤʠ ʥʝʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʥʝʟʘʚʠʩʠʤʳʭ ʜʘʪʯʠʢʦʚ: ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ; ʜʳʭʘʥʠʝ (ʥʠʞʥʝʝ ʠ 

ʚʝʨʭʥʝʝ); ʨʝʯʝʚʳʝ ʩʠʛʥʘʣʳ; ʌʇɻ; ʂɻP; ʇC; ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ. 

ʇʦʣʠʛʨʘʬ çɼʠʘʥʘè. ʇʦʣʠʛʨʘʬ ɼʠʘʥʘ ʨʝʛʠʩʪʨʠʨʫʝʪ ʜʘʥʥʳʝ ʦʪ ʦʜʠʥʥʘʜʮʘʪʠ 

ʢʘʥʘʣʦʚ: ʂɻP (ʜʚʘ ʢʘʥʘʣʘ), ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʜʳʭʘʥʠʝ ʚʝʨʭʥʝʝ ʠ ʜʳʭʘʥʠʝ- 

ʥʠʞʥʝʝ,- ʧʣʝʪʠʟʤʦʛʨʘʤʤʘ, ʤʠʤʠʢʘ,- ʩʝʨʜʝʯʥʳʝ ʩʦʢʨʘʱʝʥʠʷ, TPM, ʤʳʰʝʯʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʛʦʣʦʩʦʚʳʝ ʩʠʛʥʘʣʳ. ʕʪʘ ʤʦʜʝʣʴ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʜʨʦʚʦʡ 

ʩʣʫʞʙʝ, ʥʦ ʠ ʚ ʦʧʝʨʘʪʠʚʥʦ-ʨʦʟʳʩʢʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ: 

ʅʘ h ʧʨʦʝʢʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ɺʋɿʘʭ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ 

ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠ ̫ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ. 

 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: ʧʣʘʪʘ 

Arduino Nano, 2 ʨʝʟʠʩʪʦʨʘ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 1ʢʆʤ ʢʘʞʜʳʡ, 3 ʩʚʝʪʦʜʠʦʜʘ 

(ʢʨʘʩʥʦʛʦ, ʩʠʥʝʛʦ ʠ ʞʝʣʪʦʛʦ ʮʚʝʪʦʚ), 8 ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʧʨʦʚʦʜʦʚ, ʜʘʪʯʠʢ 

ʩʝʨʜʮʝʙʠʝʥʠʷ KY-039. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʣʘʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ: ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ, ʧʝʨʝʢʠʩʴ 

ʚʦʜʦʨʦʜʘ, ʤʝʜʥʘʷ ʧʣʘʩʪʠʥʘ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʣʘʪʳ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʝ 

EasyEDA. 

ʊʘʢʞʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʮʠʬʨʦʚʦʡ ʤʫʣʴʪʠʤʝʪʨ DT-830, 

ʧʘʷʣʴʥʘʷ ʩʪʘʥʮʠʷ, ʤʠʥʠ-ʜʨʝʣʴ. 

ʕʪʘʧʳ ʨʘʙʦʪʳ: 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʙʳʣʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʭʝʤʳ ʠ ʝ y ʜʘʣʴʥʝʡʰʝʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʝʯʘʪʥʫʶ ʧʣʘʪʫ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ EasyEDA. (ʨʠʩ. 1, 2) 
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ʈʠʩʫʥʦʢ 1. ʈʠʩʫʥʦʢ 2. 

ɺʪʦʨʦʡ ʵʪʘʧ - ʩʦʟʜʘʥʠʝ ʧʣʘʪʳ. ʃʘʟʝʨʥʦ-ʫʪʶʞʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʤ  r

ʧʝʨʝʥʝʩʣʠ ʩʭʝʤʫ ʥʘ ʤʝʜʥʫʶ ʧʣʘʩʪʠʥʫ. ɿʘʪʝʤ ʪʨʘʚʠʣʠ ʧʣʘʪʫ ʚ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʝ 

ʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʧʨʠ ʵʪʦʤ ʤʝʜʴ, ʥʝ ʟʘʪʨʦʥʫʪʘʷ ʯʝʨʥʠʣʘʤʠ, ʫʰʣʘ ʚ ʨʘʩʪʚʦʨ, 

ʘ ʥʘ ʝʝ ʤʝʩʪʝ ʦʩʪʘʣʩʷ ʪʝʢʩʪʦʣʠʪ. ɺ ʥʝʤ ʨʷʜʦʤ ʩ ʜʦʨʦʞʢʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʤʝʩʪʘʭ ʧʨʦʩʚʝʨʣʠʣʠ ʦʪʚʝʨʩʪʠʷ, ʢʫʜʘ ʚʩʪʘʚʠʣʠ ʥʦʞʢʠ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʦʩʣʝ ʯʝʛʦ 

ʧʨʦʣʫʜʠʣʠ ʜʦʨʦʞʢʠ ʠ ʧʨʠʧʘʷʣʠ ʦʩʪʘʚʰʠʝʩʷ ʢʦʤʧʦʥʝʥʪʳ. (ʨʠʩ.3) 
 

 
 

ʈʠʩʫʥʦʢ 3. 

ʊʨʝʪʠʡ ʵʪʘʧ - ʥʘʧʠʩʘʥʠʝ ʢʦʜʘ. ʉ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʳ ʚʟʷʣʠ ʩʢʝʪʯ 

ʢʦʜʘ ʜʣʷ ʜʝʪʝʢʪʦʨʘ (ʨʠʩ. 4) ʠ ʧʦʜʢʦʨʨʝʢʪʠʨʦʚʘʣʠ ʝʛʦ ʧʦʜ ʩʝʙʷ, ʟʘʪʝʤ ʤʳ 

ʜʦʧʦʣʥʠʣʠ ʝʛʦ ʢʦʜʦʤ ʜʣʷ ʜʘʪʯʠʢʘ ʩʝʨʜʮʝʙʠʝʥʠʷ. (ʨʠʩ.5) 
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ʈʠʩʫʥʦʢ 4. ʈʠʩʫʥʦʢ 5. 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʢʦʨʧʫʩʘ. ɼʣʷ ʵʪʦʛʦ ʤʳ ʠʟʤʝʨʠʣʠ 

ʛʦʪʦʚʫʶ ʧʣʘʪʫ ʠ ʩʜʝʣʘʣʠ ʢʦʨʧʫʩ ʠʟ ʢʘʨʪʦʥʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʢʨʘʩʠʣʠ ʝʛʦ. 

 

ʈʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ: 

ʄʦʜʝʣʴ ʧʦʣʠʛʨʘʬʘ, ʠʟʤʝʨʷʶʱʘʷ ʠʟʤʝʥʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʧʫʣʴʩʘ 

ʯʝʣʦʚʝʢʘ. (ʨʠʩ.6) 

 

 
ʈʠʩʫʥʦʢ 6. 

 
ɿʘʢʣʶʯʝʥʠʝ: 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʤ  r ʩʧʨʘʚʠʣʠʩʴ ʩ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ, ʩʧʨʦʝʢʪʠʨʦʚʘʣʠ ʩʠʩʪʝʤʫ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʧʫʣʴʩʘ ʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʝʣʘ ʯʝʣʦʚʝʢʘ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1160 ʨʫʙʣʝʡ, ʥʝ ʚʢʣʶʯʘʷ ʟʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. 
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ɺʳʚʦʜʳ: 

ʅʘʰ ʧʨʦʝʢʪ ʙʫʜʝʪ ʧʦʣʝʟʝʥ ʫʯʘʱʠʤʩʷ, ʠʥʪʝʨʝʩʫʶʱʠʤʩʷ ʵʣʝʢʪʨʦʥʠʢʦʡ ʠ ʩʘʤʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʚ ʮʝʣʦʤ. ɺ ʙʫʜʫʱʝʤ ʤʳ ʧʣʘʥʠʨʫʝʤ ʨʘʟʚʠʚʘʪʴ ʧʨʠʙʦʨ, ʦʩʥʘʱʘʷ ʝʛʦ 

ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ, ʪʝʨʤʦʤʝʪʨ ʠ ʜʨ. 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʄʦʥʢ ʉ. ʇʨʦʛʨʘʤʤʠʨʫʝʤ Arduino. ʆʩʥʦʚʳ ʨʘʙʦʪʳ ʩʦ ʩʢʝʪʯʘʤʠ. ʉʇʙ.: 

ʇʠʪʝʨ, 2017. 

2. https://www.youtube.com/watch?v=Rbf7AZkfNwQ&t=377s&ab_channel=Ale 

xGyver 

3. https://www.youtube.com/watch?v=NJTeIALlztI&t=549s&ab_channel=AlexG 

yver 

http://rus-poligraf.ru/section/poligrafi 
 

 

 
 

ʋʄʅʓʁ ʇʆʃʀɺ 

ɼʝʡʩ ɸʥʜʨʝʡ ʅʠʢʦʣʘʝʚʠʯ 

ʄɸʆʋ çɻʠʤʥʘʟʠʷ ̄ 12è, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, 8 ʢʣʘʩʩ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ɹʠʙʠʢ ʉʝʨʛʝʡ ɸʥʜʨʝʝʚʠʯ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

ʄɸʆʋ çɻʠʤʥʘʟʠʷ ̄ 12è, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

 

ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʤʥʦʛʠʝ ʚ ʩʚʦʝʡ ʞʠʟʥʠ 

ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ ʟʘʩʫʭʠ ʩʚʦʠʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʦʥʠ ʫʝʟʞʘʣʠ. 

ʆʙʳʯʥʦ ʣʶʜʠ ʟʦʚʫʪ ʜʨʫʟʝʡ/ʨʦʜʩʪʚʝʥʥʠʢʦʚ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʦʙʨʝʤʝʥʷʝʪ ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʮʠʦʥʘʣʴʥʳʤ. ʄ  r ʩʯʠʪʘʝʤ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʫʤʥʦʛʦ ʧʦʣʠʚʘ ʧʦʤʦʞʝʪ ʣʶʜʷʤ ʩʧʨʘʚʠʪʴʩʷ ʩ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʀʟʫʯʠʚ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʘ 

ʚʳʜʚʠʥʫʪʘ ʮʝʣʴ: ʨʘʟʨʘʙʦʪʘʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʫʤʥʦʛʦ ʧʦʣʠʚʘ ʩ 

ʬʫʥʢʮʠʝʡ ʩʪʘʙʠʣʴʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 

1. ɸʥʘʣʠʟ ʨʳʥʢʘ. 

2. ʉʙʦʨ ʜʘʥʥʳʭ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʩʘ. 

3. ʉʙʦʨʢʘ ʢʦʥʩʪʨʫʢʮʠʠ. 

4. ʉʦʟʜʘʥʠʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʷ. 

5. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʠʪʴ ʚʳʚʦʜʳ 

ɸʅɸʃʀɿ ʈʓʅʂɸ 

https://www.youtube.com/watch?v=Rbf7AZkfNwQ&t=377s&ab_channel=AlexGyver
https://www.youtube.com/watch?v=Rbf7AZkfNwQ&t=377s&ab_channel=AlexGyver
https://www.youtube.com/watch?v=NJTeIALlztI&t=549s&ab_channel=AlexGyver
https://www.youtube.com/watch?v=NJTeIALlztI&t=549s&ab_channel=AlexGyver
http://rus-poligraf.ru/section/poligrafi#%3A~%3Atext%3D%D0%9D%D0%B0%20%D1%81%D0%B5%D0%B3%D0%BE%D0%B4%D0%BD%D1%8F%D1%88%D0%BD%D0%B8%D0%B9%20%D0%B4%D0%B5%D0%BD%D1%8C%20%D1%81%D1%83%D1%89%D0%B5%D1%81%D1%82%D0%B2%D1%83%D0%B5%D1%82%20%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B5%2C%D0%BC%D0%B8%D1%80%D0%


47  

 

 

 

 

 

ʇʈɽʀʄʋʑɽʉʊɺɸ ʀ ʅɽɼʆʉʊɸʊʂʀ 

 
 

 

 

 

 

 

 

 

ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʡ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ ʚʩʝ ʣʶʜʠ, ʠʤʝʶʱʠʝ ʨʘʩʪʝʥʠʷ. 

ʄɽʊʆɼʓ ʈɸɹʆʊʓ ʅɸɼ ʇʈʆɽʂʊʆʄ: 

*ʪʝʦʨʝʪʠʯʝʩʢʠʝ (ʘʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʪʝʤʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ). 

*ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ (ʩʦʩʪʘʚʣʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʪʘʙʣʠʮ ʧʦ ʦʧʨʦʩʫ, 

ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʩʪʝʡʰʠʭ ʚʳʯʠʩʣʝʥʠʡ). 

*ʧʨʘʢʪʠʯʝʩʢʠʝ (ʩʦʟʜʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ çʫʤʥʦʛʦ ʧʦʣʠʚʘè). 

ʄ  rʧʨʦʚʝʣʠ ʩʦʮʠʘʣʴʥʳʡ ʦʧʨʦʩ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʞʝʣʘʝʤʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

 

ʉʆʎʀɸʃʔʅʓʁ ʆʇʈʆʉ 
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  ʈɽɿʋʃʔʊɸʊʓ ʉʆʎʀɸʃʔʅʆɻʆ ʆʇʈʆʉɸ  
 

1) ˩ͫͭΈ ͙͡  ͍ͯ ͊ͫ ͒ͦͣ͊ ͗ ͙͍·͔ 
͔͙ͪ͊ͫͭͤΎΚ 

˹͔ͭ ˴͔ͦͤͼ ͦͨͪͦͫ͊ 

˨  ͊

5 ͔ͪ͊͒͘͡Φ ̉ ͭͦ ͍· ͔͔͒ͯͣ͊ͭ ͦ ͋
͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͙͔ͫͫͭͣ· 3) ˹͔ͭΣ Ύ ͤ ͔͍͔͒ͦͪΎΌ ͭ ͚͊ͦ͟ 

2 ͔ͪ͊͒͘͡Φ мύ͙͔̂͊͗ͭ͟ ͙ͦ͟͡;͔͍ͫͭͦ 
͔͙͚ͪ͊ͫͭͤ ͍ ͔͒ͦͣΦ нύ˴͙͔͊͟  ͍ͯ ͊ͫ 
͔͙ͪ͊ͫͭͤΎΚ ˽͔͔ͪ;͙͙͔ͫͭ͡ ͙ ͻΦ 

͍͙͍͊ͭͦͨͦ͊͡Κ мύ ̏ͭͦ ͔͎ͦ͋͡;͙ͭ ͔ͣͤ 
͙͗ͤ͘ΈΦ нύ ͔̆ͦͭͦͫ͡Έ ͋· ͍ͨͦͨͪͦ͋ͦ͊ͭΈ 

͔ͭͻ͙͔ͤ͟ 
˴͔ͦͤͼ ͦͨͪͦͫ͊ 

 

 

 

5)  ̒ͤ  ͔͔ͯ͗͊͘Ό         ˴͔ͦͤͼ ͦͨͪͦͫ͊ 

3 ͔ͪ͊͒͘͡Φ ˿͙͍͙ͭ͊͊ͫ͟͡͡Έ ͙͡ ͍ ·  ͫ
͔͚ͨͪͦ͋ͣͦ͡ ͍·ͫ·ͻ͙͊ͤΎ ͔͙͚ͪ͊ͫͭͤ  ͍
͍͊΄͔ ͍͙͔ͦͭͫͯͭͫͭΚ мύ ˨͊Σ Ήͭͦ ;͊ͫͭ͊Ύ 
͔ͨͪͦ͋ͣ͊͡Φ нύ ˨͊Σ ͤ ͦΎ ͎ͣͦͯ ͟ ͙ͯͨͭΈ 

͎͙͔͒ͪͯ 

3) ˾͊ͤΈ΄͔ ͒͊Σ ͤͦ ͔͔ͭͨͪΈ  ͯ
͔ͣͤΎ ͔ͫͭΈ ͔ͪ΄͔͙͔ͤΦ 4) ˹͔ͭ 

˴͔ͦͤͼ ͦͨͪͦͫ͊ 

6 ͔ͪ͊͒͘͡Φ ̉ͭͦ ͒͡Ύ ͍͊ͫ ͍͊͗ͤͦ ͙ͨͪ ͍·͔͋ͦͪ ͍͙͍͊ͭͦͨͦ͊͡Κ 
˿ͦ͟͡Έͦ͟ ͍· ͎͍ͦͭͦ· ͙͊ͨ͊ͭͭ͘͡Έ ͊͘ ͙͔ͫͫͭͣͯ ͙͍ͨͦ͊͡Κ 
͙͔̂͊͗ͭ͟ ͙͒͊ͨ͊ͦͤ͘Φ ͔͙̆ͦͭ͡ ͋· ͍· ͔͙ͫ͒ͭ͡Έ ͘ ͊
͙ͫͭ͊͋͡ΈͤͦͫͭΈΌ ͙͍ͨͦ͊͡Σ ͔͎ͦ ͙͙͔ͪ͊ͫͨͫ͊ͤͣ ;͔͔ͪ͘ 

͙͔͙͔ͨͪͦ͗ͤ͡Κ ˹ͯ͗ͤ· ͙͡ ͚͙ͤ͊ͫͭͪͦ͟ ͙͍ͨͦ͊͡ ͎͊͗͒ͦͦ͟ 
ͼ͍͔ͭ͊͟ ͦ ͔ͭ͒͡Έͤͦ  ͍͙͔͙͙ͨͪͦ͗ͤ͡Κ ͔͙̆ͦͭ͡ ͋· ͍· ͨͦͯ͡;͊ͭΈ 
͙͔͙͔ͦ͋ͪ͊͗ͤ͘ ͍ ͊΄͔͎ͦ ͔͙ͪ͊ͫͭͤΎ ;͔͔ͪ͘ ͙͔͙͔ͨͪͦ͗ͤ͡Κ 

͔͙̆ͦͭ͡ ͋· ͍· ;ͭͦ͋· ͤ͊΄͔ ͯ ͚͍ͫͭͪͦͫͭͦ ͙͔ͣͦ͡ 
͍ͦͣͦ͗ͤͦͫͭ͘Έ ͍͟͡Ό;͔͙ͤΎκͦͭ͟͡Ό;͔͙ͤΎ 

    
    

нύ ˹͔ͭΣ Ύ Ή͙ͭͣ ͤ ͔
͙͔͔ͤͭͪͫͯΌͫΈ 

˴͔ͦͤͼ ͦͨͪͦͫ͊ 

п ͔ͪ͊͒͘͡Φ ˴͊͟ ͎͙͍ͦͪ͊ͤͦ͊ͤ͘ ͨͪͦͼ͔ͫͫ 
͙͍ͨͦ͊͡ ͔͙͚ͪ͊ͫͭͤ  ͍͍͊΄͔ ͍͙͔ͦͭͫͯͭͫͭΚ 

˽ͪͦ΄ͯ ͔ͫͦͫ͒͊κ͎͒ͪͯ͊κ 
͍͔͙ͪͦ͒ͫͭͤͤ͊͟ ͙͍ͨͦ͊ͭ͡Έ ͔͙ͪ͊ͫͭͤΎΦ 
˹͙;͔͎ͦ ͤ  ͔͒ ͔͊͡ΌΣ Ύ ;͔͍͔ͦ͟͡ 

͚ͨͪͦͫͭͦΦ 3) ˿͍ͭ͊͡Ό ͍  ͙ͭ͊͘͟  ͍ͫ ͚ͦ͒ͦ 

4) ˽ͦ͡Έͯ͘ΌͫΈ 
͍͙͍͊ͭͦͨͦͦͣ͡ 

˴͔ͦͤͼ ͦͨͪͦͫ͊ 7 ͔ͪ͊͒͘͡Φ ˴͊͟ ͋· ͍ · ͻ͔͙ͦͭ͡ ͍ͯͨͪ͊͡ΎͭΈ 
͙͙͔ͪ͊ͫͨͫ͊ͤͣ ͍͟͡Ό;͔͙ͤΎ ͊ͣͨ͡·Κ 

˴͔ͦͤͼ ͦͨͪͦͫ͊ 
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ʀʟ 23 ʦʧʨʦʰʝʥʥʳʭ ʤ  rʚʳʷʚʠʣʠ ʦʧʪʠʤʘʣʴʥʫʶ ʠ ʞʝʣʘʝʤʫʶ ʮʝʥʫ ʥʘʰʝʡ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʣʠʚʘ: 2543ʨ. 

 

ʇʈɽɼʃɸɻɸɽʄʓɽ ʀɼɽʀ 
 

 

 

  ɼʀɿɸʁʅ ʇʈʀʃʆɾɽʅʀʗ  
 

 

 

ʌʫʥʢʮʠʠ 

ɾʫʨʥʘʣ ʧʦʣʠʚʘ 

ʏʘʩʪʦʪʘ ʧʦʣʠʚʘ 

ʌʦʪʦʦʪʯʝʪ 

ʆʙʲʸʤ ʧʦʣʠʚʘ 

ʉʚʷʟʴ ʘʧʧʘʨʘʪʫʨʳ ʩ ʤʦʙʠʣʴʥʳʤ 

ʧʨʠʣʦʞʝʥʠʝʤ 

20:31 

SMART-WATERING 

 

ˬͯͪͤ͊͡ ͨ ͙͍ͦ͊͡Υ 
 

˿͔͎ͦ͒ͤΎΥ 
 

1. ͟ ͊ͭͯͫ͟·-12:00 
 

2. ͦ ͪͻ͙͔͒Ύ-10:00 ͙  17:00 
 

3. ͎ ͔ͪ͊ͤΈ-9:00, 14:00 ,19:00 
 

ˤ;͔ͪ͊ΦΦ. 

˽ͪͦ΄͡·͔ ͒ ͙ͤΦΦΦ 

 

ˤ͙͙͔ͤͣ͊ͤΗ 
 

ˤͦ͒͊ ͟ ͦͤ;͔͊ͭͫΎ 
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ʂʆʅʉʊʈʋʂʎʀʗ ʋʄʅʆɻʆ ʇʆʃʀɺɸ 

 

ʂʦʥʩʪʨʫʢʮʠʷ ʩʦʟʜʘʥʘ ʠʟ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʭ ʪʨʫʙ, ʙʘʢʘ, ʧʦʤʧʳ ʠ ʠʩʪʦʯʥʠʢʘ 
ʩʚʝʪʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

ʋʧʨʘʚʣʝʥʠʝ ʩ ʪʝʣʝʬʦʥʘ 

*ʎʝʥʘ 

*ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ 
*ɸʚʪʦʥʦʤʥʦʩʪʴ ʠ ʪ.ʜ. 

ʅʝʜʦʩʪʘʪʢʠ: 

ʆʪʩʫʪʩʪʚʠʝ ʛʠʙʢʦʩʪʠ 

*ɺʥʝʰʥʠʡ ʚʠʜ 
 

ʎʝʥʘ: 2500ʨ. 

ʈʝʢʣʘʤʘ ʘʚʪʦ ʧʦʣʠʚʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʯʝʨʝʟ ʩʦʮ. ʉʝʪʠ, ʠʥʪʝʨʥʝʪ- 

ʧʣʘʪʬʦʨʤʳ. 

 

ʉʦʟʜʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʫʤʥʦʛʦ ʧʦʣʠʚʘ. ɼʦʙʘʚʠʪʴ ʬʫʥʢʮʠʠ 
ʥʘʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ ʧʦʣʠʚʘ ʠ ʦʙʲʸʤʘ ʧʦʣʠʚʘ, ʬʫʥʢʮʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʥʘʩʪʨʦʡʢʠ ʧʦʣʠʚʘ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʇʝʨʝʡʪʠ ʥʘ ʥʦʚʫʶ ʧʣʘʪʬʦʨʤʫ. 

ʋʤʝʥʴʰʠʪʴ ʨʘʟʤʝʨ ʩʠʩʪʝʤʳ. 

ʉʜʝʣʘʪʴ ʫʩʪʘʥʦʚʢʫ ʛʠʙʢʦʡ. 

ʇʦʨʘʙʦʪʘʪʴ ʥʘʜ ʚʥʝʰʥʠʤ ʚʠʜʦʤ. 

  ɿɸʂʃʖʏɽʅʀɽ  
ʇʦ ʠʪʦʛʘʤ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʤʳ ʚʳʷʚʠʣʠ ʧʨʦʙʣʝʤʫ, ʚʳʜʚʠʥʫʣʠ ʮʝʣʴ ʠ ʥʘ ʦʩʥʦʚʝ 

ʵʪʦʡ ʮʝʣʠ ʩʦʩʪʘʚʠʣʠ ʩʦʮ. ʦʧʨʦʩ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʧʦʜʪʚʝʨʜʠʣʠ 

ʘʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʦʚʝʣʠ ʘʥʘʣʠʟ ʨʳʥʢʘ ʥʘ ʧʨʦʩʪʦʨʘʭ ʠʥʪʝʨʥʝʪʘ ʠ ʤʘʨʢʝʪʧʣʝʡʩʘʭ. 

ʉʬʦʨʤʫʣʠʨʦʚʘʣʠ ʜʦʩʪʦʠʥʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʝʜʦʚʳʭ ʘʥʘʣʦʛʦʚ. 

ʇʨʝʜʣʦʞʠʣʠ ʠʜʝʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʠ ʨʘʟʨʘʙʦʪʘʣʠ ʩʦʙʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʥʫʶ 

ʩʭʝʤʫ ʩ ʬʫʥʢʮʠʝʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʣʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʝʢʪʘ. 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʋɽʄʆʁ ʃʀʊɽʈɸʊʋʈʓ 

1. https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D 

0%B5%D0%BC%D1%8B_%D0%BF%D0%BE%D0%BB%D0%B8%D0%B2%D0 

%B0https://polivtorg.ru/ 

2. https://livicom.ru/blog/avtopoliv  
3. https://polivtorg.ru/ 

 

ʇɽʈʉʇɽʂʊʀɺʓ 

https://livicom.ru/blog/avtopoliv
https://polivtorg.ru/
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ʆɹʅɸʈʋɾɽʅʀɽ ʌɽʅʆʃʆʂʀʉʃʆʊ ɺ ʂʈɸʇʀɺɽ ɼɺʋɼʆʄʅʆʁ 

ʄɽʊʆɼʆʄ ʊʉʍ ɺ ʃɸɹʆʈɸʊʆʈʅʓʍ ʋʉʃʆɺʀʗʍ 

ɼʝʨʷʙʠʥʘ ɸʣʸʥʘ ɸʣʝʢʩʝʝʚʥʘ, ɼʘʚʳʜʝʥʢʦ ɽʢʘʪʝʨʠʥʘ ʈʦʤʘʥʦʚʥʘ 

ʄɸʆʋ ʉʆʐ 40, ʛ. ʊʦʤʩʢ, 9 ʢʣʘʩʩ 

ʄɸʆʋ ɿʘʦʟʝʨʥʘʷ ʉʆʐ  ̄16, ʛ. ʊʦʤʩʢ,10 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʫʜʨʷʚʮʝʚʘ ɼʘʨʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ɸʅʆ ɼʆ çɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè 
 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ 

ʬʝʥʦʣʦʢʠʩʣʦʪ ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ, ʚʳʨʘʱʝʥʥʦʡ ʥʘ ʛʠʜʨʦʧʦʥʠʢʝ, ʤʝʪʦʜʦʤ ʊʉʍ 

ʩ ʟʘʤʝʥʦʡ ʘʣʶʤʠʥʠʝʚʦʡ ʧʣʘʩʪʠʥʢʠ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ, ʣʠʩʪʴʷ ʢʨʘʧʠʚʳ 

ʜʚʫʜʦʤʥʦʡ, ʬʝʥʦʣʦʢʠʣʦʪʳ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ. 

ɺʚʝʜʝʥʠʝ. ʊʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ (ʊʉʍ) ï ʩʦʚʨʝʤʝʥʥʳʡ ʩʧʦʩʦʙ 

ʘʥʘʣʠʟʘ ʩʤʝʩʝʡ ʞʠʜʢʠʭ ʠʣʠ ʪʚʝʨʜʳʭ ʚʝʱʝʩʪʚ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʟʣʠʯʥʦʤ 

ʩʨʦʜʩʪʚʝ ʨʘʟʜʝʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʢ ʥʝʧʦʜʚʠʞʥʦʡ (ʩʦʨʙʝʥʪ) ʠ ʧʦʜʚʠʞʥʦʡ (ʵʣʶʝʥʪ) 

ʬʘʟʘʤ. ʊʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ   ʯʨʝʟʚʳʯʘʡʥʦ  ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʤʝʪʦʜ, 

ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ  ʜʦ ~0.5   ʤʘʩʩ.-%  ʧʨʠʤʝʩʝʡ, ʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʟʜʝʣʷʝʤʦʡ ʩʤʝʩʠ ʚʝʱʝʩʪʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʤʝʪʦʜʠʢ ʧʨʦʚʝʜʝʥʠʷ ʊʉʍ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ. ʃʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʜʘʥʥʳʝ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ 

ʧʦʢʘʟʳʚʘʶʪ,  ʯʪʦ  ʚ  ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ, ʢʘʢ  ʧʨʘʚʠʣʦ,  ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʧʣʘʩʪʠʥʢʘ ʩ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʧʦʢʨʳʪʠʝʤ Al 2O3 [1]. ʊʘʢ ʢʘʢ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ  ʫʩʣʦʚʠʷʭ  ʥʝ ʚʩʝʛʜʘ  ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ  ʧʨʠʦʙʨʝʪʝʥʠʷ  ʪʘʢʠʭ 

ʧʣʘʩʪʠʥʦʢ,  ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʚʝʩʪʠ  ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʟʘʤʝʥʝ ʘʣʶʤʠʥʠʝʚʦʡ 

ʧʣʘʩʪʠʥʢʠ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ FN-6 ʜʣʷ ʩʦʨʙʮʠʠ ʬʝʥʦʣʦʢʠʩʣʦʪ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʢʨʘʧʠʚʝ ʜʚʫʜʦʤʥʦʡ, ʠ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ. 
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʩʪʴʷ ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ, 

ʚʳʨʘʱʝʥʥʦʡ ʥʘ ʛʠʜʨʦʧʦʥʠʢʝ ʚ ɼʝʪʩʢʦʤ ʪʝʭʥʦʧʘʨʢʝ ñʂʚʘʥʪʦʨʠʫʤò ʛ.ʊʦʤʩʢ. 

ʕʢʩʪʨʘʢʮʠʶ ʬʝʥʦʣʦʢʠʩʣʦʪ ʧʨʦʚʦʜʠʣʠ ʩʧʠʨʪʦʤ ʵʪʠʣʦʚʳʤ 95%, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʩʪʝʨʝʚ ʣʠʩʪʴʷ ʚ ʩʪʫʧʢʝ ʧʝʩʪʠʢʦʤ. 

ʅʦʚʠʟʥʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʵʣʶʝʥʪʘ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʦʡ ʩʠʩʪʝʤʳ - ʩʧʠʨʪ ɻ ʪʠʣʦʚʳʡ 95% (ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ 

2- ʠʣʠ 3-ʢʦʤʧʦʥʝʥʪʥʳʝ ʩʠʩʪʝʤʳ), ʚ ʢʘʯʝʩʪʚʝ ʢʘʤʝʨʳ - ʭʠʤʠʯʝʩʢʠʡ ʩʪʘʢʘʥ ʥʘ 150 

ʤʣ, ʚʤʝʩʪʦ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʢʠ - ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ FN-6 

ʨʘʟʤʝʨʦʤ 5,3ʍ7,5 ʩʤ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʬʝʥʦʣʦʢʠʩʣʦʪ ʦʪ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠʟ 

ʵʢʩʪʨʘʢʪʘ ʣʠʩʪʴʝʚ ʢʨʘʧʠʚʳ. ɼʘʣʝʝ ʧʨʦʷʚʠʣʠ ʧʷʪʥʘ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 

254ʥʤ. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʢʠ ʠʟ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ FN-6 

 

ɼʣʷ ʟʘʧʠʩʠ ʩʧʝʢʪʨʘ ʬʝʥʦʣʦʢʠʣʦʪ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ʉʌ-2000. 

ʉʦʛʣʘʩʥʦ ʌʉ.2.5.0019.15 [2], ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʬʝʥʦʣʦʢʠʩʣʦʪ 

ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ ʧʨʦʚʦʜʷʪ ʚ ʋʌ-ʦʙʣʘʩʪʠ (200-400ʥʤ). 
 

ʈʠʩ. 2. ʌʦʪʦʛʨʘʬʠʷ ʩʧʝʢʪʨʘ ʬʝʥʦʣʦʢʠʩʣʦʪ 

ʇʠʢ ʩʧʝʢʪʨʘ - ɸ=1,3191 ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 303,001 ʥʤ. 

ɺʳʚʦʜʳ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʊʉʍ. ʏʪʦ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ 

ʘʥʘʣʠʟ ʤʝʪʦʜʦʤ ʊʉʍ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʩʪʘʨʪʦʚʘʷ ʮʝʥʘ ʘʣʶʤʠʥʠʝʚʳʭ ʧʣʘʩʪʠʥʦʢ ʨʘʟʤʝʨʦʤ 

10ʭ10 ʩʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 8100 ʨʫʙ (50 ʰʪ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʚʩʝʛʦ ʥʘʰʝʛʦ 

ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʠʣʘ 174 ʨʫʙ. ʋʯʠʪʳʚʘʣʠ ʩʪʦʠʤʦʩʪʴ 100 ʤʣ 
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ʩʧʠʨʪʘ ɻ ʪʠʣʦʚʦʛʦ, 1 ʣʠʩʪʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ FN-6 ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʪʘʢʘʥʘ ʚ 

ʢʘʯʝʩʪʚʝ ʢʘʤʝʨʳ ʜʣʷ ʩʘʤʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʆʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ: ʊʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ / ï ʊʝʢʩʪ: ɻ ʣʝʢʪʨʦʥʥʳʡ 
//ʆʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ ï URL: http://ʊʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ (ʊʉʍ) 

(orgchemlab.com); 

2. ʌʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ ñʂʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ ʣʠʩʪʴʷò // ʌʉ.2.5.0019.15. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. XIV  ʠʟʜʘʥʠʝ. - URL: 

http://ʌʉ.2.5.0019.15 ʂʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ ʣʠʩʪʴʷ ð ʌʘʨʤʘʢʦʧʝʷ.ʨʬ 

(pharmacopoeia.ru). 
 

 

ʉʆɿɼɸʅʀɽ ʄʆɼɸ MINEONICLE  ɼʃʗ ʀɻʈʓ MINECRAFT  

ɼʦʣʛʦʚ ɺʣʘʜʠʩʣʘʚ ʅʠʢʦʣʘʝʚʠʯ 

ʄɸʆʋ çɻʠʤʥʘʟʠʷ ̄ 3 ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝè, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, 10 ʢʣʘʩʩ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʦʩʝʜʢʠʥʘ ʅʘʪʘʣʠʷ ɺʘʣʝʨʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʄɸʆʋ 

çɻʠʤʥʘʟʠʷ ˉ3 ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝè, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʝʢʪʘ 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʠʛʨʘ Minecraft ʩʦʟʜʘʝʪ ʤʠʨ, ʧʦʣʥʦʩʪʴʶ ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʫʙʦʚ 
ï ʩʚʦʝʦʙʨʘʟʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ Lego, ʧʦʤʝʩʪʠʚʰʠʡʩʷ ʚ ʪʝʣʝʬʦʥ ʠʣʠ ʢʦʤʧʴʶʪʝʨ. 

ʀʛʨʘ ʥʝ ʩʪʘʚʠʪ ʢʘʢʠʭ-ʣʠʙʦ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ, ʥʦ ʧʨʝʜʣʘʛʘʝʪ ʠʛʨʦʢʫ ʩʚʦʙʦʜʫ 

ʜʝʡʩʪʚʠʡ (ʧʦʟʜʥʝʝ ʧʦʜʦʙʥʳʡ ʞʘʥʨ ʠʛʨ ʥʘʟʦʚʫʪ çʧʝʩʦʯʥʠʮʝʡè). ɿʘ ʵʪʦ ʝʝ ʠ 

ʧʦʣʶʙʠʣʠ ʤʠʣʣʠʦʥʳ ʣʶʜʝʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʅʘ ʚʝʩʥʫ 2021 ʛʦʜʘ ʙʳʣʦ ʧʨʦʜʘʥʦ 

ʙʦʣʝʝ 238 ʤʠʣʣʠʦʥʦʚ ʢʦʧʠʡ ʥʘ ʚʩʝʭ ʧʣʘʪʬʦʨʤʘʭ, ʯʪʦ ʜʝʣʘʝʪ Minecraft ʩʘʤʦʡ 

ʧʨʦʜʘʚʘʝʤʦʡ ʠʛʨʦʡ ʚ ʠʩʪʦʨʠʠ, 172 ʤʠʣʣʠʦʥʘ ʠʛʨʦʢʦʚ ʟʘʧʫʩʢʘʣʠ ʠʛʨʫ ʭʦʪʷ ʙ  rʨʘʟ 

ʚ ʤʝʩʷʮ. 

ʄʦʜʠʬʠʢʘʮʠʠ Minecraft ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʦʧʦʣʥʝʥʠʷ ʢ ʠʛʨʝ, ʢʦʪʦʨʳʝ 

ʩʦʟʜʘʶʪʩʷ ʩʦʦʙʱʝʩʪʚʦʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʘʤʦʡ ʠʛʨʳ. 

ʄʦʜʠʬʠʢʘʮʠʠ ʚʥʦʩʷʪ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʠʛʠʥʘʣʴʥʳʡ ʢʦʥʪʝʥʪ, ʯʪʦ ʜʝʣʘʝʪ ʠʛʨʦʚʦʡ 

ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤ: ʥʘʧʨʠʤʝʨ, ʜʦʙʘʚʣʷʶʪ ʥʦʚʳʝ ʙʣʦʢʠ, ʧʨʝʜʤʝʪʳ ʠʣʠ 

ʩʫʱʝʩʪʚ. ʄʦʜʠʬʠʢʘʮʠʠ ʩʯʠʪʘʶʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʩʧʝʭʘ 

ʠʛʨʳ. ʊʘʢʞʝ Minecraft ʩʣʘʚʠʪʩʷ ʢʘʢ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʠʬʠʢʘʮʠʡ 

ʙʣʘʛʦʜʘʨʷ ʠʭ ʧʨʦʩʪʦʤʫ ʩʦʟʜʘʥʠʶ ʠ ʫʩʪʘʥʦʚʢʝ. 

ɹʠʦʥʠʢʣ (ʘʥʛʣ. Bionicle = BIOlogical chroNICLE) ï ʩʝʨʠʷ ɻ ʢʰʝʥ-ʬʠʛʫʨʦʢ ʦʪ 

çʃʝʛʦè, ʧʝʨʚʳʝ ʥʘʙʦʨʳ ʢʦʪʦʨʦʡ ʧʦʩʪʫʧʠʣʠ ʚ ʧʨʦʜʘʞʫ ʚ ʥʘʯʘʣʝ 2001 ʛʦʜʘ. 

ʇʦʩʣʝʜʥʠʝ ʥʘʙʦʨʳ ʣʠʥʝʡʢʠ ʙʳʣʠ ʚʳʧʫʱʝʥʳ ʚ ʥʘʯʘʣʝ 2010 ʛʦʜʘ. ʂʦʤʧʘʥʠʷ 

LEGO ʚʦʟʦʙʥʦʚʣʷʣʘ ʚʳʧʫʩʢ ʩʝʨʠʠ ʩ ʷʥʚʘʨʷ 2015 ʛʦʜʘ ʧʦ ʠʶʣʴ 2016. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʦʥʩʪʨʫʢʪʦʨʳ LEGO ʩʝʨʠʠ BIONICLE ʨʘʩʩʯʠʪʘʥʳ ʥʘ 

ʜʝʪʝʡ ʦʪ 7-16 ʣʝʪ, ʫ ʧʨʠʚʷʟʘʥʥʦʡ ʢ ʥʘʙʦʨʘʤ ʠʩʪʦʨʠʠ ʠ ʚʳʤʳʰʣʝʥʥʦʡ ʚʩʝʣʝʥʥʦʡ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʟʨʦʩʣʳʭ ʧʦʢʣʦʥʥʠʢʦʚ. ʀʩʪʦʨʠʷ ʠ ʤʘʩʰʪʘʙʳ 

BIONICLE, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʚʳʤʳʰʣʝʥʥʦʡ ʚʩʝʣʝʥʥʦʡ, ʦʙʰʠʨʥʳ, ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʢʣʦʥʥʠʢʦʚ ʜʘʥʥʦʡ ʩʝʨʠʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ çʠʛʨʦʡ ʚ ʠʛʨʫʰʢʠè 

https://pharmacopoeia.ru/fs-2-5-0019-15-krapivy-dvudomnoj-listya/#%3A~%3Atext%3D%E2%80%93%20%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%BB%D0%B5%D1%82%D0%BD%D0%B5%D0%B5%20%D1%82%D1%80%D0%B0%D0%B2%D1%8F%D0%BD%D0%B8%D1%81%D1%82%D0%BE%D0%B5%20%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B2%D1%8B%D1%81%D0%BE%D1%82%D0%BE%D0%
https://pharmacopoeia.ru/fs-2-5-0019-15-krapivy-dvudomnoj-listya/#%3A~%3Atext%3D%E2%80%93%20%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%BB%D0%B5%D1%82%D0%BD%D0%B5%D0%B5%20%D1%82%D1%80%D0%B0%D0%B2%D1%8F%D0%BD%D0%B8%D1%81%D1%82%D0%BE%D0%B5%20%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B2%D1%8B%D1%81%D0%BE%D1%82%D0%BE%D0%
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ʠʣʠ ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʬʠʛʫʨʦʢ, ʢʘʢ ʩʯʠʪʘʶʪ ʤʥʦʛʠʝ. ʃʠʪʝʨʘʪʫʨʥʘʷ, 

ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ʢʘʢ ʠʛʨʦʚʦʝ, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʥʦʝ) 

ï ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʨʦʷʚʣʝʥʠʡ ʪʚʦʨʯʝʩʪʚʘ ʧʦʢʣʦʥʥʠʢʦʚ 

BIONICLE. ʅʝʤʘʣʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʨʦʩʩʠʡʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʬʘʥʘʪʦʚ. 

ʇʦ ʤʠʤʦ ʩʦʟʜʘʥʠʷ ʵʢʰʥïʬʠʛʫʨʦʢ ʢʦʤʧʘʥʠʷ Lego ʜʣʷ ʣʫʯʰʝʛʦ 

ʧʨʦʜʚʠʞʝʥʠʷ ʩʝʨʠʠ ʨʘʟʨʘʙʘʪʳʚʘʣʘ ʩʚʦʶ ʚʩʝʣʝʥʥʫʶ Bionicle, ʩʦ ʩʚʦʠʤʠ 

ʧʝʨʩʦʥʘʞʘʤʠ, ʟʘʢʦʥʘʤʠ, ʣʦʨʦʤ ʠ ʩʶʞʝʪʦʤ. ʀʤʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʚʩʝʣʝʥʥʦʡ ʷ 

ʙʫʜʫ ʜʝʣʘʪʴ ʩʚʦʡ ʤʦʜ. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ: 

ʎʝʣʴ ʧʨʦʝʢʪʘ ï ʩʦʟʜʘʪʴ ʤʦʜʠʬʠʢʘʮʠʶ ʥʘ ʢʦʤʧʴʶʪʝʨʥʫʶ ʠʛʨʫ 

Minecraft ʥʘ ʦʩʥʦʚʝ ʚʩʝʣʝʥʥʦʡ Lego Bionicle. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 
1. ʆʩʚʦʠʪʴ ʧʨʦʛʨʘʤʤʳ Mcreator ʠ Blockbench. 

2. ʉʦʟʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʜʝʣʠ ʠ ʪʝʢʩʪʫʨʳ. 

3. ʇʨʦʧʠʩʘʪʴ ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ Mcreator. 
4. ʀʥʪʝʛʨʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʳʝ ʦʙʲʝʢʪʳ ʚ Minecraft. 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʜʦʚ ʜʣʷ Minecraft ʧʦ ʚʩʝʣʝʥʥʦʡ BIONICLE ʦʯʝʥʴ 

ʤʘʣʦ. ʗ ʥʘʰʸʣ ʪʦʣʴʢʦ ʜʚʘ ʪʘʢʠʭ: 

MataCraft ï ʜʦʙʘʚʣʷʝʪ ʙʣʦʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʠʟ ʣʦʨʘ BIONICLE. 

ʅʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʪʫʩʝ ʨʘʥʥʝʡ ʨʘʟʨʘʙʦʪʢʠ ʩ 2016 ʛʦʜʘ. 
 

 

Minecraft Bionicle Mod ï ʧʦʤʠʤʦ ʙʣʦʢʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʦʙʘʚʣʷʝʪ 

ʚʥʫʰʠʪʝʣʴʥʳʡ ʧʝʨʝʯʝʥʴ ʤʘʩʦʢ ʩ ʵʬʬʝʢʪʘʤʠ ʠʟ BIONICLE 2001-2006. 

ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʦʪ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʘʢʮʝʥʪʝ ʥʘ ʩʦʟʜʘʥʠʝ ʩʫʱʝʩʪʚ ʠ ʣʦʢʘʮʠʠ ʠʟ ʤʠʨʘ LEGO BIONICLE, ʘ ʥʝ ʥʘ ʤʘʩʢʠ 

ʠ ʙʣʦʢʠ. ʊʘʢ ʞʝ ʦʙʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʪʦʣʴʢʦ ʜʣʷ 

ʦʯʝʥʴ ʩʪʘʨʦʡ ʚʝʨʩʠʠ Minecraft (1.7.2), ʘ ʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʶ ʩʚʦʡ ʧʨʦʝʢʪ ʥʘ 

ʙʦʣʝʝ ʥʦʚʫʶ ʚʝʨʩʠʶ (1.18.2). 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ 

ʇʨʦʝʢʪ ʥʘʮʝʣʝʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʬʘʥʘʪʦʚ Minecraft LEGO BIONICLE 

2001 ï 2010 ʛʦʜʦʚ, ʢʦʪʦʨʳʝ ʟʥʘʢʦʤʳ ʩ LEGO BIONICLE ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩ 

ʢʦʥʩʪʨʫʢʪʦʨʦʤ, ʥʦ ʠ ʢʘʢ ʩ ʚʩʝʣʝʥʥʦʡ ʩʦ ʩʚʦʝʡ ʠʩʪʦʨʠʝʡ ʠ ʣʦʨʦʤ. 

ʕʪʘʧʳ ʨʘʙʦʪʳ 

ʄʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠ. 
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ʀʟ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʦʣʴʢʦ ʤʦʡ ʜʦʤʘʰʥʠʡ ʥʦʫʪʙʫʢ. 

ɼʣʷ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʪʦʣʴʢʦ ʜʚʝ ʧʨʦʛʨʘʤʤʳ: Blockbench ʠ 

Mʉreator. ʇʝʨʚʘʷ ʧʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʦʣʴʢʦ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʚʩʝʭ ʤʦʜʝʣʝʡ ʠ ʙʦʣʴʰʠʥʩʪʚʘ ʪʝʢʩʪʫʨ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ. 

Mʉreator ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʚʦʡʩʪʚ 

ʩʦʟʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʢʘʢ ʵʣʝʤʝʥʪʦʚ Minecraft, ʥʦ ʙʣʘʛʦʜʘʨʷ ʚʩʪʨʦʝʥʥʦʤʫ 

ʨʝʜʘʢʪʦʨʫ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʘʢ ʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʢʩʪʫʨ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʤʝʪʦʚ. 

ʉʦʟʜʘʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʰʝʩʪʠʛʨʘʥʥʳʭ ʙʣʦʢʦʚ 

ɹʣʦʢ ï ʵʪʦ ʙʘʟʦʚʳʡ ʵʣʝʤʝʥʪ Minecraft. ʕʪʦ ʪʨʸʭʤʝʨʥʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʤʝʱʸʥ ʚ ʤʠʨʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʙʣʦʢʦʚ ʚ Minecraft ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʧʨʦʩʪʳʝ ʰʝʩʪʠʛʨʘʥʥʳʝ ʢʫʙʳ. MCreator ʘʚʪʦʤʘʪʠʯʝʩʢʠ çʩʰʠʚʘʝʪè ʧʦʜʦʙʥʳʝ 

ʙʣʦʢʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʙʣʦʢʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʨʠʩʦʚʘʪʴ 

ʜʚʫʭʤʝʨʥʳʝ ʢʚʘʜʨʘʪʥʳʝ ʪʝʢʩʪʫʨʳ ʜʣʷ ʢʘʞʜʦʡ ʠʟ 6 ʩʪʦʨʦʥ. 

  

ɹʣʦʢ ʚ MCreator ɹʣʦʢ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʚ Minecraft 

 

ʉʦʟʜʘʥʠʝ ʧʨʝʜʤʝʪʦʚ 

ʇʨʝʜʤʝʪ ï ʵʪʦ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʜʝʨʞʘʪʴ ʚ ʨʫʢʝ. ɽʛʦ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʫʨʦʥʘ, ʩʦʟʜʘʥʠʷ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚ ʠ ʤʥʦʛʦ ʜʨʫʛʦʛʦ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʤʦʝʡ ʤʦʜʝ ʧʨʠʩʫʪʩʪʚʫʶ ʪʦʣʴʢʦ ʧʨʦʩʪʳʝ ʜʚʫʭʤʝʨʥʳʝ 

ʧʨʝʜʤʝʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ ʥʘʨʠʩʦʚʘʪʴ ʪʦʣʴʢʦ ʧʨʦʩʪʫʶ ʜʚʫʭʤʝʨʥʫʶ 

ʤʦʜʝʣʴ. 

  

ʇʨʝʜʤʝʪ ʚ ʠʛʨʝ ʇʨʝʜʤʝʪ ʚ MCreator 

 

ʉʦʟʜʘʥʠʝ ʨʝʮʝʧʪʦʚ ʢʨʘʬʪʘ 

ʈʝʮʝʧʪ ʢʨʘʬʪʘ ï ɻ ʪʦ ʥʘʙʦʨ ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʡ ʜʘʸʪ ʠʛʨʦʢʫ ʥʦʚʳʡ ʙʣʦʢ ʠʣʠ 

ʧʨʝʜʤʝʪ. 

ʉʦʟʜʘʥʠʝ GUI  ʠ ʪʘʙʣʠʮ ʜʦʙʳʯʠ 
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GUI ï ʵʪʦ ʦʪʦʙʨʘʞʘʝʤʘʷ ʧʘʥʝʣʴ ʩ ʵʣʝʤʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʢʥʦʧʢʠ, 

ʥʘʜʧʠʩʠ ʩʣʦʪʳ ʠ ʪ.ʧ. ʆʪʦʙʨʘʞʘʶʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʧʦ ʙʣʦʢʫ, ʢ 

ʢʦʪʦʨʦʤʫ ʧʨʠʚʷʟʘʥʦ GUI. 

ʊʘʙʣʠʮʘ ʜʦʙʳʯʠ ï ʵʪʦ ʩʧʠʩʦʢ ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʛʝʥʝʨʠʨʦʚʘʪʴ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʢʦʥʪʝʡʥʝʨʘʭ. ʂʦʥʪʝʡʥʝʨʘʤʠ ʚ Minecraft 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʯʪʠ ʚʩʝ ʦʙʲʝʢʪʳ: ʤʦʙʳ, ʙʣʦʢʠ, ʧʨʝʜʤʝʪʳ ʠ ʜʘʞʝ ʠʛʨʦʢ. ɼʦʩʪʫʧ ʢ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʤ ʧʨʝʜʤʝʪʘʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʘʟʥʳʤ ʧʦʣʫʯʠʪʴ ʨʘʟʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ: ʩʣʦʤʘʪʴ, ʫʥʠʯʪʦʞʠʪʴ ʠʣʠ ʢʣʠʢʥʫʪʴ ʧʦ ʦʙʲʝʢʪʫ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʧʠʩʘʥʥʳʭ ʥʘʩʪʨʦʝʢ. 

 

GUI ʚ MCreator GUI ʚ Minecraft 
 

ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʝʡ ʠ ʪʝʢʩʪʫʨ ʜʣʷ ʤʦʙʦʚ (ʩʫʱʝʩʪʚ) ʠ ʥʝʢʦʪʦʨʳʭ ʙʣʦʢʦʚ 

ʅʝ ʚʩʝ ʦʙʲʝʢʪʳ ʠʟ ʚʩʝʣʝʥʥʦʡ Lego Bionicle ʤʦʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʚ ʚʠʜʝ 

ʧʨʦʩʪʳʭ ʢʫʙʦʚ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʦʙʲʝʢʪʦʚ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ 3D 

ʤʦʜʝʣʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʦʚ ʩ ʨʘʟʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʩʦʪʫ, 

ʰʠʨʠʥʳ ʠ ʜʣʠʥʳ. ʊʘʢʞʝ ʜʣʷ ʥʠʭ ʥʫʞʥʦ ʩʦʟʜʘʚʘʪʴ ʪʝʢʩʪʫʨʳ ʢʘʢ ʜʣʷ 3D 

ʦʙʲʝʢʪʦʚ. 
 

ʄʦʜʝʣʴʢʠ ʚ Blockbench ʄʦʜʝʣʴʢʠ ʚ Minecraft 
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ʇʨʦʧʠʩʳʚʘʥʠʝ ʩʚʦʡʩʪʚ ʩʦʟʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʂʘʞʜʳʡ ʩʦʟʜʘʥʥʳʡ ʦʙʲʝʢʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʚʦʶ ʫʥʠʢʘʣʴʥʫ  ʁ ʨʦʣʴ ʠ 

ʩʚʦʡʩʪʚʘ ʚ ʤʠʨʝ Minecraft. ʂʘʞʜʦʤʫ ʦʙʲʝʢʪʫ ʥʫʞʥʦ ʧʨʦʧʠʩʳʚʘʪʴ ʨʘʟʥʳʝ 

ʩʚʦʡʩʪʚʘ. ʅʝʢʦʪʦʨʳʤ ʦʙʲʝʢʪʘʤ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʧʠʩʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʚ 
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ʥʘʩʪʨʦʡʢʘʭ, ʘ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʠʜʸʪʩʷ ʧʨʦʧʠʩʳʚʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʜʨʫʛʠʝ ʧʨʦʮʝʜʫʨʳ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ ʜʚʠʞʢʘ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
 

 

ʇʨʠʤʝʨ ʧʨʦʮʝʜʫʨʳ 

 

ʀʥʪʝʛʨʘʮʠʷ ʩʦʟʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʠʛʨʫ 

ʉʦʟʜʘʥʥʳʡ ʤʦʜ ʜʦʣʞʝʥ ʭʦʨʦʰʦ ʩʦʯʝʪʘʪʴʩʷ ʩ ʦʨʠʛʠʥʘʣʴʥʦʡ ʠʛʨʦʡ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʢʦʨʨʝʢʪʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ 

ʚ ʠʛʨʫ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

1. ɹʳʣ ʩʦʟʜʘʥ ʨʷʜ ʙʣʦʢʦʚ, ʧʨʝʜʤʝʪʦʚ, ʤʦʙʦʚ, ʩʪʨʫʢʪʫʨ ʠ 

ʵʣʝʤʝʥʪʦʚ ʙʨʦʥʠ. 

2. ʇʦʢʘ ʝʱʸ ʥʝ ʠʩʧʨʘʚʣʝʥʳ ʥʝ ʢʦʪʦʨʳʝ ʦʰʠʙʢʠ ʢʘʩʘʪʝʣʴʥʦ 

ʘʥʠʤʘʮʠʠ ʤʦʙʦʚ ʠ ʜʦʙʳʯʠ ʥʝʢʦʪʦʨʳʭ ʙʣʦʢʦʚ. 

3. ʇʨʝʜʩʪʦʠʪ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʩ  ʨʦʣʴʶ ʩʦʟʜʘʥʥʳʭ ʧʨʝʜʤʝʪʦʚ ʚ 

ʠʛʨʦʚʦʤ ʧʨʦʮʝʩʩʝ. 

ɺʳʚʦʜ. 

ʇʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʤʦʥʝʪʠʟʠʨʦʚʘʥ ʦʜʥʠʤ ʠʟ ʧʨʠʚʝʜʸʥʥʳʭ ʥʠʞʝ ʩʧʦʩʦʙʦʚ: 

1. ʚʳʣʦʞʠʪʴ ʤʦʜ ʥʘ OpenSoures. 
2. ʩʦʟʜʘʪʴ ʩʚʦʡ ʩʝʨʚʝʨ ʩ ʩʦʟʜʘʥʥʳʤ ʤʦʜʦʤ ʠ ʟʘʨʘʙʘʪʳʚʘʪʴ ʥʘ 

ʩʝʨʚʝʨʝ. 

ɺʦʟʤʦʞʥʦ, ʯʪʦ ʵʪʦ ʙʫʜʝʪ ʝʱʸ ʦʜʥʠʤ ʵʪʘʧʦʤ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ. 
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ʇʃɸʊʌʆʈʄɸ ɼʃʗ ʅɸʏʀʅɸʖʑʀʍ ʇʈʆɻʈɸʄʄʀʉʊʆɺ 

ɼʫʤʠʥ ɸʥʜʨʝʡ ʇʘʚʣʦʚʠʯ, ʉʠʨʝʥʢʦ ɽʛʦʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʐʅʆ çʈʝʟʦʥʘʥʩè, ʛ. ʊʦʤʩʢ, 10 ʢʣʘʩʩ 

ʊʄʊʊ, ʛ. ʊʦʤʩʢ, 1 ʢʫʨʩ 

ɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʆʩʠʥʮʝʚ ɸʨʪʝʤ ɺʠʢʪʦʨʦʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ɸʅʆ ɼʆ çɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʪʦʪʠʧ ʚʝʙ-ʧʣʘʪʬʦʨʤʳ, 

ʚʳʧʦʣʥʷʶʱʠʡ ʨʦʣʴ ʧʦʤʦʱʥʠʢʘ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʧʨʠ ʠʟʫʯʝʥʠʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʥʘʯʘʣʘ ʢʘʨʴʝʨʳ ʚ ʀʊ 

ʦʪʨʘʩʣʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʪʠʧʘ ʙʳʣ ʚʳʙʨʘʥ ʠʥʩʪʨʫʤʝʥʪ Figma, ʠ VSʉode, ʠ 

ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ CSS, HTML, JavaScript. ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʠʟʘʡʥ ʠ 

ʩʭʝʤʘʪʠʟʠʨʦʚʘʥ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦ ʠʟʫʯʘʪʴ ̫ ʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʨʩ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʦʝʢʪ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʝʡʯʘʩ IT ʦʪʨʘʩʣʴ ʦʜʥʘ ʠʟ 

ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ [1ï5], ʥʘʧʨʠʤʝʨ, ʧʦ ʜʘʥʥʳʤ 

ʦʧʨʦʩʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʦʨʷʜʢʘ 71,4% ʫʯʝʥʠʢʦʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʭʦʪʝʣʠ ʙʳ ʠʟʫʯʘʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ; ʧʦʨʷʜʢʘ 

23,4% ʫʞʝ ʠʟʫʯʘʶʪ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 80% ʦʧʨʦʰʝʥʥʳʭ ʭʦʪʝʣʠ ʙʳ 

ʩʚʷʟʘʪʴ ʩʝʙʷ ʩ ʀʊ ʩʬʝʨʦʡ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʧʨʠʚʝʜʸʥʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʦʙʫʯʘʶʱʠʤʩʷ ʫʯʝʙʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʪʨʝʙʫʝʪʩʷ ʨʝʩʫʨʩ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʝʛʦ ʘʢʪʫʘʣʴʥʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺʦ-ʧʝʨʚʳʭ, 

ʧʣʘʪʬʦʨʤʘ ʠʤʝʝʪ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʧʦʜʩʪʨʘʠʚʘʝʪʩʷ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ 

ʧʦʜʙʠʨʘʝʪ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪʩʷ ʠʤʝʥʥʦ ʜʘʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. ɺʦ- 

ʚʪʦʨʳʭ, ʥʘʣʠʯʠʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʧʨʠʤʝʥʠʪʴ ʝʛʦ ʟʥʘʥʠʷ ʚ ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ, ʠ ʧʦʧʦʣʥʠʪʴ ʧʦʨʪʬʦʣʠʦ, ʯʪʦ ʦʯʝʥʴ 

ʚʘʞʥʦ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ɺ-ʪʨʝʪʴʠʭ, ʧʣʘʪʬʦʨʤʘ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʦʙʫʯʘʶʱʠʭʩʷ 5-11 ʢʣʘʩʩʦʚ, ʧʦʪʦʤʫ ʚ ʥʝʡ ʙʫʜʫʪ ʢʫʨʩʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʜʘʥʥʦʡ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ʂʨʦʤʝ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʧʣʘʪʬʦʨʤʘ ʙʫʜʝʪ ʠʤʝʪʴ ʢʫʨʩʳ ʧʦ ʘʣʛʦʨʠʪʤʘʤ ʠ ʨʘʙʦʪʝ ʩ ʨʝʩʫʨʩʘʤʠ, ʧʦ ʪʠʧʫ hadr 

ʠ github. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʪʦʪʠʧ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ: ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʠ ʦʙʱʝʥʠʝ ʩ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ, ʙʳʣʠ ʦʧʨʦʰʝʥʳ 3 h ʢʦʣʳ ʠ ʪʘʢ 

ʞʝ ʦʧʨʦʩ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ ʧʣʦʱʘʜʢʝ ɸʅʆ ɼʆ çʂʚʘʥʪʦʨʠʫʤè. ʇʦʩʣʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʩʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʜʦʩʪʫʧʥʦʤ 

ʤʘʪʝʨʠʘʣʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʙʣʝʤʥʳʝ ʚ ʦʩʚʦʝʥʠʠ ʪʝʤʳ. ɺʪʦʨʳʤ 

ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʜʠʟʘʡʥʘ ʧʨʦʪʦʪʠʧʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 
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ʧʣʘʪʬʦʨʤʳ. ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ ʫʜʦʙʥʳʡ ʠ ʵʨʛʦʥʦʤʠʯʥʳʡ ʠʥʪʝʨʬʝʡʩ (ʨʠʩ. 1, 2). ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʝʢʪ ʙʫʜʝʪ ʜʦʨʘʙʘʪʳʚʘʪʴʩʷ ʠ ʠʩʧʨʘʚʣʷʪʴ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʚʳʷʚʠʪ 

ʛʨʫʧʧʘ ʘʣʴʬʘ-ʪʝʩʪʠʨʦʚʘʥʠʷ. 
 

ʈʠʩ. 1 ʉʪʨʘʥʠʮʘ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
 

ʈʠʩ. 2 ʉʪʨʘʥʠʮʘ ʫʨʦʢʘ ʧʣʘʪʬʦʨʤʳ 

ɼʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʨʘʙʦʪʘʥʘ ʩ ʧʦʤʦʱʴʶ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʦʛʦ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ 

ʧʨʦʙʣʝʤʥʳʝ ʤʝʩʪʘ ʠ ʙʦʣʝʝ ʪʦʯʥʦ ʧʦʜʙʠʨʘʪʴ ʤʘʪʝʨʠʘʣ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʊʘʢʞʝ ʢʫʨʩʳ ʥʘ ʧʣʘʪʬʦʨʤʝ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ, ʝʩʣʠ ʜʦʙʘʚʠʪʴ ʚʠʜʝʦ 

ʤʘʪʝʨʠʘʣ ʜʣʷ ʢʫʨʩʘ, ʠ ʥʘʩʪʘʚʥʠʢʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʢʫʨʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

ʦʙʫʯʝʥʠʷ. ʇʨʦʝʢʪ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʮʠʠ ʨʘʟʚʠʪʠʷ. 

1. ʀʥʪʝʛʨʘʮʠʷ ʚʠʜʝʦ ʫʨʦʢʦʚ ʚ ʢʫʨʩ. ʇʦʟʚʦʣʠʪ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʫʨʦʢʦʚ, ʠ ʪʘʢ ʞʝ ʜʘʥʥʳʡ ʬʦʨʤʘʪ ʙʫʜʝʪ ʧʦʣʝʟʝʥ, ʜʣʷ ʣʶʜʝʡ, 

ʢʦʪʦʨʳʝ ʥʝ ʣʶʙʷʪ ʨʘʙʦʪʘʪʴ ʩ ʪʝʢʩʪʦʤ. 
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2. ʋʣʫʯʰʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʋʣʫʯʠʪʴ ʛʝʥʝʨʘʮʠʶ ʟʘʜʘʥʠʡ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʪʝʤ, ʘ ʪʘʢʞʝ ʫʣʫʯʠʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʰʠʙʦʢ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

3. ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ʇʝʨʝʚʝʩʪʠ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʝ, ʯʪʦʙʳ ʟʘʥʠʤʘʪʴʩʷ ʤʦʞʥʦ ʙʳʣʦ ʩ ʪʝʣʝʬʦʥʘ, ʠʣʠ ʧʣʘʥʰʝʪʘ. 

4. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʢʫʨʩʦʚ. ɺʳʩʪʨʦʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʊʆʇ ʚʫʟʘʤʠ 

ʩʪʨʘʥʳ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ 

ʦʧʳʪʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʢʫʨʩʦʚ. 

5. ʈʘʩʰʠʨʝʥʠʝ ʦʭʚʘʪʘ ʢʫʨʩʦʚ. ɼʦʙʘʚʠʪʴ ʢʫʨʩʳ ʧʦ ʤʘʪʝʤʘʪʠʢʠ ʠ ʣʦʛʠʢʠ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʜʣʷ ʥʘʯʘʣʘ ʢʘʨʴʝʨʳ ɸʨʭʠʪʝʢʪʦʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʝʪ ʧʦʚʳʰʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʣʘʪʬʦʨʤʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʧʨʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʠ ʙʦʣʝʝ ʫʜʦʙʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʦʙʫʯʘʶʱʠʭʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
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\ɸɺʊʆʅʆʄʅɸʗ ʕʂʆʉʀʉʊɽʄɸ ʇʆ ɺɽʈʄʀʂʋʃʔʊʀɺʀʈʆɺɸʅʀʖ ʀ 

ɺɽʈʄʀʂʆʄʇʆʉʊʀʈʆɺɸʅʀʖ 

ɿʘʭʘʨʦʚʘ ɸʥʛʝʣʠʥʘ ɸʥʜʨʝʝʚʥʘ, 

ʄɸʆʋ ʉʆʐ  ̄67, ʛ. ʊʦʤʩʢ, 10 ʢʣʘʩʩ 

ɸʅʆ ɼʆ "ɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʦʣʦʚʠʡ ɽʢʘʪʝʨʠʥʘ ɸʥʜʨʝʝʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ɸʅʆ ɼʆ çɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè 

 

ɸʥʥʦʪʘʮʠʷ: 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʣʫʯʰʝʥʠʝ ɻ ʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʣʘʥʝʪʳ 

ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʧʘʜʘʝʤʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ ʥʘ ʩʚʘʣʢʠ, ʠ ʝʛʦ 

ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʩ ʧʦʤʦʱʴʶ ʚʝʨʤʠʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ 

ʚʝʨʤʠʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʝʨʤʠʢʫʣʠʪʴʚʠʨʦʚʘʥʠʝ, ʚʝʨʤʠʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ, 

ʵʢʦʧʨʦʝʢʪ, ʫʪʠʣʠʟʘʮʠʷ, ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ, ʧʝʨʝʨʘʙʦʪʢʘ, ʦʨʛʘʥʠʢʘ, ʙʠʦʛʫʤʫʩ. 

ɺʚʝʜʝʥʠʝ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ 

ʤʠʨʦʚʳʭ ʧʨʦʙʣʝʤ. ɹʦʣʴʰʠʝ ʩʢʦʧʣʝʥʠʷ ʦʪʭʦʜʦʚ ʦʯʝʥʴ ʦʧʘʩʥʳ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ. ʇʦ ʜʘʥʥʳʤ ɻʨʠʥʧʠʩ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 14 ʪʳʩ. 

ʢʨʫʧʥʳʭ ʤʫʩʦʨʥʳʭ ʩʚʘʣʦʢ. ʆʨʛʘʥʠʯʝʩʢʠʡ ʤʫʩʦʨ ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩʳ ʨʘʟʣʦʞʝʥʠʷ 

ʠ ʛʥʠʝʥʠʷ, ʚ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʘ ʩʚʘʣʢʘʭ ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʦʢʩʠʯʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ - ʤʝʪʘʥ, ʘʤʤʠʘʢ ʠ ʩʚʘʣʦʯʥʳʡ ʛʘʟ. 

ɸʚʪʦʥʦʤʥʘʷ ʵʢʦʩʠʩʪʝʤʘ ʧʦ ʚʝʨʤʠʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ ʠ 

ʚʝʨʤʠʢʦʤʧʦʩʪʠʨʦʚʘʥʠʶ ʩʝʡʯʘʩ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʙʦʣʝʝ ʯʝʪʚʝʨʪʠ ʦʙʲʝʤʘ 

ʤʫʩʦʨʥʦʛʦ ʚʝʜʨʘ ʨʦʩʩʠʷʥʠʥʘ ʟʘʥʠʤʘʶʪ ʠʤʝʥʥʦ ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ. ʏʪʦʙʳ ʥʝ 

ʜʦʧʫʩʪʠʪʴ ʧʦʧʘʜʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ ʥʘ ʩʚʘʣʢʠ, ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴ. 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ: 

ʇʦ ʜʘʥʥʳʤ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ 

ʘʥʘʣʦʛʦʚ ʦʪ ʨʘʟʥʳʭ ʢʦʤʧʘʥʠʡ: 

¶ ʂʦʤʧʘʥʠʷ " Wormcafe", ʟʘʥʠʤʘʶʱʘʷʩʷ ʧʨʦʜʘʞʝʡ ʪʦʚʘʨʦʚ ʜʣʷ 

ʚʝʨʤʠʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʝʨʤʠʢʦʤʧʦʩʪʝʨʦʚ 

¶ ʂʦʤʧʘʥʠʷ "Urbalive", ʢʦʪʦʨʘʷ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʜʘʞʝ 

ʪʦʚʘʨʦʚ ʜʣʷ ʜʦʤʘ ʠ ʜʘʯʠ ï ʛʦʨʰʢʦʚ ʜʣʷ ʮʚʝʪʦʚ, ʢʦʨʤʫʰʝʢ ʜʣʷ ʧʪʠʮ ʠ 

ʚʝʨʤʠʢʦʤʧʦʩʪʝʨʦʚ 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. 

ʎʝʣʴ: ʩʦʟʜʘʥʠʝ ʘʚʪʦʥʦʤʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʧʦ ʚʝʨʤʠʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ ʠ 

ʚʝʨʤʠʢʦʤʧʦʩʪʠʨʦʚʘʥʠʶ ʜʦ 26 ʜʝʢʘʙʨʷ 2023 ʛʦʜʘ. 

 
ɿʘʜʘʯʠ:   

1. ʀʟʫʯʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚʝʨʤʠʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʳʥʦʢ ʚʝʨʤʠʢʦʤʧʦʩʪʝʨʦʚ  

3. ʉʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʘʚʪʦʥʦʤʥʫʶ ʵʢʦʩʠʩʪʝʤʫ ʧʦ 

ʚʝʨʤʠʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ ʠ ʚʝʨʤʠʢʦʤʧʦʩʪʠʨʦʚʘʥʠʶ 
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ʏʪʦ ʫʞʝ ʩʜʝʣʘʥʦ? 

¶ ʀʟʫʯʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʚʝʨʤʠʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ 

¶ ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʨʳʥʦʢ ʚʝʨʤʠʢʦʤʧʦʩʪʝʨʦʚ 

¶ ʇʨʠʦʙʨʝʪʝʥʳ ʯʝʨʚʠ ʠ ʩʦʙʨʘʥʘ ʥʝʘʚʪʦʥʦʤʥʘʷ ʚʝʨʤʠʬʝʨʤʫ 

¶ ʉʦʟʜʘʥ ʯʝʨʪʸʞ ʧʨʦʪʦʪʠʧʘ ʘʚʪʦʥʦʤʥʦʛʦ ʚʝʨʤʠʢʦʤʧʦʩʪʝʨʘ ʠ ʝʛʦ 

3D ʤʦʜʝʣʴ 

ʏʪʦ ʧʨʝʜʩʪʦʠʪ ʩʜʝʣʘʪʴ? 

¶ ʉʦʟʜʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʩʤʘʨʪʬʦʥʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʤʦʞʥʦ ʫʜʘʣʸʥʥʦ ʩʣʝʜʠʪʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ɻ ʢʦʩʠʩʪʝʤʳ 

¶ ʉʦʙʨʘʪʴ ʠʟ ʚʩʝʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʘʚʪʦʥʦʤʥʫʶ ʵʢʦʩʠʩʪʝʤʫ ʧʦ 

ʚʝʨʤʠʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ ʠ ʚʝʨʤʠʢʦʤʧʦʩʪʠʨʦʚʘʥʠʶ ʠ ʟʘʧʫʩʪʠʪʴ ʝ y

¶ ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʙʠʟʥʝʩ, ʟʘʧʫʩʪʠʪʴ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʘʚʪʦʥʦʤʥʳʭ ʚʝʨʤʠʢʦʤʧʦʩʪʝʨʦʚ ʠ ʟʘʢʘʟʘʪʴ ʨʝʢʣʘʤʫ 

ʅʘ ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʧʦʪʨʝʙʦʚʘʣʦʩʴ: ʜʚʘ ʢʦʥʪʝʡʥʝʨʘ ʠʟ ʧʠʱʝʚʦʛʦ ʧʣʘʩʪʠʢʘ ʠ 

ʦʜʥʘ ʢʨʳʰʢʘ, ʩʝʤʴʷ ʠʟ 500 ʦʩʦʙʝʡ ʯʝʨʚʝʡ "ʉʪʘʨʘʪʝʣʝʡ", 1 ʤʝʪʨ ʤʘʨʣʠ. ʉʪʦʠʤʦʩʪʴ 

ʥʝʘʚʪʦʥʦʤʥʦʛʦ ʚʝʨʤʠʢʦʤʧʦʩʪʝʨʘ ʩʦʩʪʘʚʠʣʘ 1500 ʨʫʙʣʝʡ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʟʘʢʘʟʯʠʢʠ ʠ ʩʪʝʡʢʭʦʣʜʝʨʳ: 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʟʘʢʘʟʯʠʢʠ - ʣʶʜʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ 

ʧʝʨʝʨʘʙʦʪʢʦʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ, ʙʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ, ʠʤʝʶʱʠʝ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʵʢʦʧʘʨʢʠ, ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʦʷʥʥʘʷ 

ʫʪʠʣʠʟʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ 

ʉʪʵʡʢʭʦʣʜʝʨʳ ï ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʬʦʥʜʳ, ʦʨʠʝʥʪʠʨʫʶʱʠʝʩʷ ʥʘ ʚʣʦʞʝʥʠʷ ʚ 

ʩʪʘʨʪʘʧʳ çʟʝʣʸʥʦʡè ʧʦʚʝʩʪʢʠ. 

ɺʳʚʦʜʳ ʠ ʜʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʦʝʢʪʘ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʝʢʪ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʚʠʚʘʪʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʙʦʣʝʝ ʫʧʨʦʱʝʥʥʦʤʫ ʠ ʫʜʦʙʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʚʝʨʤʠʬʝʨʤʳ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʨʘʩʭʦʜʦʚ ʥʘ ʝʝ ʜʦʩʪʠʞʝʥʠʝ. 

 
 

ʉɸʄʆɼɽʃʔʅʓʁ ʄʋʃʔʊʀʄɽɼʀʁʅʓʁ ʎɽʅʊʈ 

ʂʘʰʢʘʨʝʚ ɼʘʥʠʣʘ ɽʚʛʝʥʴʝʚʠʯ 

ʄɸʆʋ ʃʠʮʝʡ ʀɻʋ, ʛ. ʀʨʢʫʪʩʢ, 10 ʢʣʘʩʩ 
ʈʫʢʦʚʦʜʠʪʝʣʠ: ʃʘʚʣʠʥʩʢʠʡ ʄʘʢʩʠʤ ɺʠʢʪʦʨʦʚʠʯ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʃʀɻʋ, 

ʈʫʜʳʭ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷʤ ʎɼʊʊ, 

ʛ. ʀʨʢʫʪʩʢ 

 

ʀʜʝʷ ʧʨʦʝʢʪʘ 

ʄ  rʭʦʪʝʣʠ ʧʦʚʪʦʨʠʪʴ ʫʩʪʘʥʦʚʢʫ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 3ɼ- 

ʧʝʯʘʪʠ, ʜʦʙʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ: ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʤʝʜʠʘ ʩʦ ʩʚʦʝʛʦ ʩʝʨʚʝʨʘ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʢʘʯʠʚʘʥʠʷ Torrent-ʬʘʡʣʦʚ, ʫʜʘʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝʤ, ʫʤʥʳʡ ʜʦʤ - ʩʦʟʜʘʪʴ ʩʚʦʡ github ʨʝʧʦʟʠʪʦʨʠʡ ʜʣʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʝʢʪʘ ʚ OpenSource, ʪ.ʢ ñʗʥʜʝʢʩ ʩʪʘʥʮʠʷ ʄɸʂʉò ʠʩʧʦʣʴʟʫʝʪ 
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ʧʨʦʧʨʠʝʪʘʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʥʦʞʝʩʪʚʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʜʦʤʘʰʥʠʭ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʚʦʜʷʪ reverse-engineering ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʜʩʦʝʜʠʥʠʪʴ ʩʚʦʶ 

ʩʪʘʥʮʠʶ ʢ ʦʪʢʨʳʪʦʡ ʉɸ ʥʘ ʪʠʧʝ Home assistant io (ʩʝʡʯʘʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʠʜʝʪ 

ʥʘʚʩʪʨʝʯʫ ʥʘʤ ʠ ʩʦʟʜʘʝʪ ʥʝʢʦʪʦʨʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ). 

ʀʟʫʯʝʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʥʘ ʦʩʥʦʚʝ Linux ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ ʪʘʢʞʝ ʠʥʪʝʨʝʩʦʚʘʣʠ ʥʘʩ. ʊʘʢ ʢʘʢ ʤ  rʩʪʨʝʤʠʤʩʷ ʫʤʝʥʴʰʠʪʴ ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʥʝʰʥʠʭ ʩʝʨʚʝʨʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʂʦʥʪʝʡʥʝʨʠʟʘʮʠʷ - ʵʪʦ 

ʫʜʦʙʥʘʷ ʠ ʣʝʛʢʘʷ ʩʠʩʪʝʤʘ ʧʦ ʨʘʟʛʨʘʥʠʯʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʙʠʙʣʠʦʪʝʢ, ʪʘʢ ʠ ʜʦʩʪʫʧʘ. 

 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ 

ʎʝʣʴ: ʩʦʟʜʘʪʴ ʩʘʤʦʜʝʣʴʥʦʝ ʤʝʜʠʘ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʫʯʘʩʪʚʫʝʪ ʚ ʜʦʤʘʰʥʝʡ 

ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʧʦʚʪʦʨʷʝʪ ʬʫʥʢʮʠʦʥʘʣ ʛʦʪʦʚʦʛʦ ʨʝʰʝʥʠʷ, ʘ ʤʦʞʝʪ ʠ ʚ 

ʯʝʤ-ʪʦ ʧʨʝʚʦʩʭʦʜʠʪ, ʜʦʙʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʜʦʙʩʪʚʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɿʘʜʘʯʠ 

ʅʘʡʪʠ ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʦʝʢʪʳ. ʇʨʦʚʝʩʪʠ reverse-engineering (Reverse-engineering - 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʛʦʪʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʧʨʦʛʨʘʤʤʳ ʉɸ - ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ) ʫʩʪʘʥʦʚʢʠ. ʈʘʟʨʘʙʦʪʘʪʴ ʩʚʦʶ ʩʠʩʪʝʤʫ. ʉʤʦʜʝʣʠʨʦʚʘʪʴ ʢʦʨʧʫʩ. 

ʇʦʜʦʙʨʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʉʦʟʜʘʪʴ ʵʣʝʢʪʨʦʥʥʫʶ ʩʭʝʤʫ. ʈʘʟʦʙʨʘʪʴʩʷ 

ʚ ʚʘʨʠʘʥʪʘʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʀʟʫʯʠʪʴ Ubuntu Linux, OSMC, 

ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʠʩʪʝʤʝ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ. ɼʦʙʘʚʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ LED-ʤʘʪʨʠʮ. 

ʉʦʙʨʘʪʴ ʚʩʸ ʚʦʝʜʠʥʦ. ɼʦʙʘʚʠʪʴ ʠʥʪʝʛʨʘʮʠʶ ʚ HASSIO. ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ. 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ 

ʇʦʩʣʝ ʧʨʦʩʤʦʪʨʘ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʝʦʨʦʣʠʢʦʚ ʠ ʧʨʦʯʪʝʥʠʷ ʩʪʘʪʝʡ ʤ  rʧʨʠʰʣʠ 

ʢ ʪʦʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ ʠ ʧʦʥʠʤʘʥʠʶ ʟʘʚʠʩʠʤʦʩʪʝʡ ʫʩʪʨʦʡʩʪʚ. Raspberry Pi 

4B ʙʫʜʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʤʦʟʛʘ ʫʩʪʨʦʡʩʪʚʘ, ʘ ESP32 devkit ʚ ʨʦʣʠ ʩʧʠʥʥʦʛʦ 

ʤʦʟʛʘ, ʝʩʣʠ ʙʨʘʪʴ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʯʝʣʦʚʝʢʦʤ. ʉʪʘʥʮʠʷ ʟʘʜʫʤʳʚʘʣʘʩʴ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʥʳʭ ʩʦʩʪʦʷʥʠʷʭ: ʦʪʜʝʣʴʥʳʡ ʤʝʜʠʘʮʝʥʪʨ, Soundbar ʠ ʤʝʜʠʘ 

ʧʨʠʩʪʘʚʢʘ, ʩʝʨʚʝʨ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɺʳʚʦʜ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ TV ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

HDMI, ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ HDMI-ARC ʜʣʷ ʚʳʚʦʜʘ ʟʚʫʢʘ ʠ HDMI-CEC ʜʣʷ 

ʟʘʭʚʘʪʘ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʦʙʱʘʝʪʩʷ ʩ Raspberry ʧʦ 

UART, ʇʦ ʢʦʤʘʥʜʝ ʩ ʢʦʤʧʴʶʪʝʨʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʚʳʚʦʜʠʪ ʘʥʠʤʘʮʠʠ, ʘ ʩʘʤ 

ʦʪʧʨʘʚʣʷʝʪ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ ʦʙʨʘʪʥʦ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʚʠʩʘʥʠʡ ʙʳʣʘ 

ʩʜʝʣʘʥʘ ʧʨʦʩʪʘʷ ʩʠʩʪʝʤʘ, ʢʘʞʜʳʝ 30 ʩʝʢʫʥʜ ʦʪʧʨʘʚʣʷʝʪʩʷ ʟʘʧʨʦʩ ʥʘ Raspberry Pi, 

ʝʩʣʠ ʦʪʚʝʪʘ ʥʝ ʧʦʩʣʝʜʦʚʘʣʦ, ʪʦ ʄʂ ʧʝʨʝʟʘʛʨʫʞʘʝʪ ʫʩʪʘʥʦʚʢʫ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠʟʥʦʩʘ ʢʦʤʧʦʥʝʥʪʦʚ ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ ʬʫʥʢʮʠʷ ʘʚʪʦ 

ʚʳʢʣʶʯʝʥʠʷ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ï ʨʘʟʚʝʜʝʥʘ ʚʪʦʨʘʷ ʣʠʥʠʷ ʧʠʪʘʥʠʷ ʜʣʷ ʄʂ. 

ɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦʪʦʢʦʚʦʛʦ ʘʫʜʠʦ ʩ LMS ʩʝʨʚʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪ Squeezelite 

ʧʣʝʝʨ. ʇʨʦʩʤʦʪʨ ʬʠʣʴʤʦʚ ʩ ʩʝʨʚʝʨʘ, ʦʨʛʘʥʠʟʦʚʘʥ ʥʘ ʦʩʥʦʚʝ DLNA ʠ SMB. 

 

ʈʘʟʨʘʙʦʪʢʘ 

ʈʘʟʨʘʙʦʪʢʘ 3ɼ-ʤʦʜʝʣʠ ʫʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚʦ Fusion 360. ʕʪʘʧʫ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʦ ʫʜʝʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʚʨʝʤʷ, ʦʢʦʣʦ ʜʚʫʭ ʤʝʩʷʮʝʚ. 
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ʇʝʨʚʠʯʥʦ, ʙʳʣʘ ʧʨʦʜʫʤʘʥʘ ʢʦʤʧʦʥʦʚʢʘ ʦʪʩʝʢʦʚ ʚ ʫʩʪʘʥʦʚʢʝ, ʪʘʢ ʢʘʢ ʥʫʞʥʦ ʙʳʣʦ 

ʦʩʪʘʚʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʧʦʜ ʚʦʟʜʫʭ, ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʯʝʨʪʝʞʘʭ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʩʘʤʳʡ ʣʫʯʰʠʡ ʚʘʨʠʘʥʪ. ʂʦʨʦʙ ʧʦʜ ʵʣʝʢʪʨʦʥʠʢʫ 

ʨʘʟʤʝʱʝʥ ʥʘ ʜʥʝ ʫʩʪʘʥʦʚʢʠ, ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʥʫʞʥʦ ʦʩʪʘʚʠʪʴ 40 ʤʤ ʚ ʚʳʩʦʪʫ 

ʧʦʜ ʢʦʤʧʦʥʝʥʪʳ ʚʥʫʪʨʠ. ʄʳ ʥʝ ʭʦʪʝʣʠ ʦʪʭʦʜʠʪʴ ʦʪ ʤʦʜʝʣʠ ʩʪʘʥʮʠʠ. ʇʦʵʪʦʤʫ, 

ʦʪʢʘʟʘʚʰʠʩʴ ʦʪ ʬʦʨʤʳ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʠʟ-ʟʘ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʧʝʨʝʰʣʠ ʢ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʦ ʩʢʦʰʝʥʥʳʤʠ ʩʪʝʥʢʘʤʠ ʧʦʜ ʫʛʣʦʤ 450. ʄʠʥʠʤʘʣʴʥʫʶ ʚʳʩʦʪʫ 

ʩʪʘʥʮʠʠ ʟʘʜʘʣʘ ʩʚʝʪʦʜʠʦʜʥʘʷ ʤʘʪʨʠʮʘ 64 ʩʤ ʥʘ 32 ʩʤ ʠʣʠ 256 ʩʚ. ʥʘ 128 ʩʚ. 

ʋʯʘʩʪʢʠ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʜʣʷ ʜʠʥʘʤʠʢʦʚ ʚ ʜʠʘʤʝʪʨʝ 100 ʤʤ. 

ɻʣʫʙʠʥʘ ʟʘʚʠʩʝʣʘ ʦʪ ʚʤʝʩʪʠʪʝʣʴʥʦʩʪʠ ʦʪʩʝʢʦʚ ʧʦʜ ʵʣʝʢʪʨʦʥʠʢʫ. ɹʦʢʦʚʳʝ ʧʘʥʝʣʠ 

ʩʣʫʞʘʪ ʧʨʦʩʪʘʚʢʘʤʠ. ɺʝʨʭʥʷʷ ʢʨʳʰʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʵʥʢʦʜʝʨʘ, ʢʦʪʦʨʳʡ 

ʦʪʚʝʯʘʝʪ ʟʘ ʨʝʛʫʣʠʨʦʚʢʫ ʛʨʦʤʢʦʩʪʠ, ʜʣʷ ʢʥʦʧʦʢ ʠ ʜʣʷ ʚʳʚʦʜʘ ʨʘʟʲʝʤʦʚ USB 

2.0/3.0 ʠ Mini Jack 3.5 (AUX IN).ʄʳ ʧʦʜʨʘʟʫʤʝʚʘʣʠ ʩʪʘʥʮʠʶ, ʢʘʢ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʵʪʦʤʫ ʨʝʰʠʣʠ ʚʳʚʝʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʬʝʡʩʦʚ. USB ʨʘʟʲʝʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 

ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʧʫʣʴʪʘ ï ʘʝʨʦʤʳʰʠ ï ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʟʘʤʝʥʷʪʴ ʩʪʘʥʜʘʨʪʥʳʡ 

ʧʫʣʴʪ, ʠʣʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʥʘʢʦʧʠʪʝʣʝʡ. ʆʜʥʦʡ ʠʟ ʠʜʝʡ ʙʳʣʦ ʧʠʪʘʥʠʝ 

ʧʣʘʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ɹʇ SFX/ATX ʬʦʨʤʘʪʘ. ʅʦ ʧʦʩʣʝ 

ʧʨʦʩʤʦʪʨʘ ʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʫʤʦʚ ʤʳ ʨʝʰʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʘʢʪʥʳʝ AC/DC 

ʠ DC/DC ʢʦʥʚʝʨʪʦʨʳ ʠʣʠ ʛʦʪʦʚʳʝ ʧʣʘʪʳ ʠʤʧʫʣʴʩʥʳʭ ʙʣʦʢʦʚ ʧʠʪʘʥʠʷ ʙʝʟ 

ʢʦʨʧʫʩʘ. ʈʝʰʝʥʠʝ ʦ ʚʳʙʦʨʝ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʘ ʧʨʦʠʟʦʰʣʦ ʩʘʤʦ ʩʦʙʦʡ, ʪʘʢ ʢʘʢ 

ʥʘʤ ʙʳʣʠ ʥʫʞʥʳ ʙʦʣʴʰʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ. ʄʳʩʣʴ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʤʘʪʨʠʮʳ ʧʨʠʰʣʘ ʧʦʩʣʝ ʧʨʦʩʤʦʪʨʘ ʨʦʣʠʢʘ ʦ ʢʠʪʘʡʩʢʦʤ ʟʘʚʦʜʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʩʚʝʪʦʜʠʦʜʥʳʭ ʵʢʨʘʥʦʚ. ʄʘʪʨʠʮʘ ʧʦʜʦʙʨʘʥʘ ʩ ʫʯʝʪʦʤ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ 

ʜʣʷ ʚʳʚʦʜʘ ʯʘʩʦʚ, ʧʦʵʪʦʤʫ ʪʨʝʙʦʚʘʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʪʦʜʠʦʜʦʚ ʚ 

ʰʠʨʠʥʫ. ʄʂ ʧʦʜʦʙʨʘʥ ʠʩʭʦʜʷ ʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʨʠʮʝʡ. ʅʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʘ ʥʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʤʳ ʥʝ ʧʝʨʝʰʣʠ ʢ ʵʪʘʧʫ ʥʘʧʠʩʘʥʠʷ 

ʩʚʦʝʛʦ ʇʆ ʧʦʜ ʩʪʘʥʮʠʶ ʠ ʢ ʩʦʟʜʘʥʠʶ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ. 

 

ʉʙʦʨʢʘ ʠ ʧʝʯʘʪʴ 

ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ɻ ʪʦ ʙʳʣ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ 

ʤʦʤʝʥʪʦʚ, ʪʘʢ ʢʘʢ ʚʝʩʴ ʢʦʨʧʫʩ ʙʳʣ ʥʘʧʝʯʘʪʘʥ ʥʘ 3ɼ ʧʨʠʥʪʝʨʝ. ʉ ʚʳʙʦʨʦʤ 

ʧʣʘʩʪʠʢʘ ʥʝ ʙʳʣʦ ʧʨʦʙʣʝʤ, ʤʳ ʯʝʪʢʦ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʥʘʤ ʥʫʞʥʦ ʦʙʨʘʙʦʪʘʪʴ ʚʝʩʴ 

ʢʦʨʧʫʩ ʠ ʧʦʢʨʘʩʠʪʴ ʝʛʦ, ʧʦʵʪʦʤʫ ʤ  r ʧʨʠʤʝʥʠʣʠ ABS. ʕʪʦʪ ʧʣʘʩʪʠʢ ʦʯʝʥʴ 

ʧʨʦʯʥʳʡ ʠ ʧʦʜʜʘʝʪʩʷ ʚʩʝʩʪʦʨʦʥʥʝʡ ʦʙʨʘʙʦʪʢʝ. ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʙʳʣ ʧʦʤʝʩʪʠʪʴ 

ʜʝʪʘʣʴ ʚ ʧʘʨʳ ʘʮʝʪʦʥʘ, ʥʦ ʤ  r ʨʝʰʠʣʠ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʦʙʳʯʥʦʡ ʰʣʠʬʦʚʢʝ 

ʦʨʙʠʪʘʣʴʥʦʡ ʰʣʠʬʤʘʰʠʥʢʦʡ ʩ ʨʘʟʥʳʤʠ ʘʙʨʘʟʠʚʥʳʤʠ ʢʨʫʛʘʤʠ. ʊʘʢʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚʘʨʠʘʥʪ ʦʙʨʘʙʦʪʢʠ ʩʪʳʢʦʚ ʜʝʪʘʣʠ, ʠʩʧʦʣʴʟʫʷ ʰʧʘʢʣʝʚʢʫ ʜʣʷ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʙʘʤʧʝʨʦʚ ʠʟ ABS. ʆʜʥʘʢʦ ʦʪ ʵʪʦʡ ʠʜʝʠ ʧʨʠʰʣʦʩʴ ʦʪʢʘʟʘʪʴʩʷ, ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʰʧʘʢʣʝʚʢʘ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʘʷ. ʅʘ ʧʝʯʘʪʴ ʫʰʣʦ ʦʢʦʣʦ 96 ʯʘʩʦʚ, 

ʥʘ ʦʙʨʘʙʦʪʢʫ - 8 ʯʘʩʦʚ. ɻʝʨʤʝʪʠʟʘʮʠʷ ʩʪʳʢʦʚ ʜʝʪʘʣʝʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʛʝʨʤʝʪʠʢʦʤ, ʪʘʢ ʢʘʢ ʥʘʤ ʥʫʞʥʦ ʙʳʣʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʦʥʠʢʘʥʠʝ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʱʝʣʠ ʠʟ ʦʪʩʝʢʦʚ ʧʦʜ ʜʠʥʘʤʠʢʠ. ɺʦʦʙʱʝ, ʪʝʤʘ ʨʘʟʜʝʣʝʥʠʷ 
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ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʨʝʩʥʘʷ, ʤ  r ʟʘʜʫʤʘʣʠ ʜʚʘ ʦʪʩʝʢʘ ʩ 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʩʠʩʪʝʤʘʤʠ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʜʫʭʘ ʠ ʦʜʠʥ ʙʝʟ. 

ʇʝʨʚʘʷ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʪʩʝʢʝ ʩ ʵʣʝʢʪʨʦʥʠʢʦʡ, ʢʫʣʝʨ ʩʦʟʜʘʝʪ ʚʦʟʜʫʰʥʳʡ 

ʧʦʪʦʢ ʠ ʚʳʙʨʘʩʳʚʘʝʪ ʛʦʨʷʯʠʝ ʤʘʩʩʳ ʟʘ ʢʦʨʧʫʩ, ʟʘʙʦʨ ʚʦʟʜʫʭʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ- 

ʧʦʜ ʜʥʘ ʫʩʪʘʥʦʚʢʠ. ɺʪʦʨʘʷ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʚ ʦʪʩʝʢʝ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʧʠʪʘʶʱʠʝ 

ʵʣʝʤʝʥʪʳ, ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʧʨʠʤʝʨʥʦ ʪʘʢʘʷ ʞʝ. ʇʦʩʣʝʜʥʠʡ ʦʪʩʝʢ ʧʦʜ ʜʠʥʘʤʠʢʠ 

ʧʦʣʥʦʩʪʴʶ ʥʝ ʧʨʦʧʫʩʢʘʝʪ ʚʦʟʜʫʭ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʟʚʫʯʘʥʠʷ. ɺʩʝ ʢʫʣʝʨʳ 

ʫʧʨʘʚʣʷʶʪʩʷ ʐʀʄ ʩʠʛʥʘʣʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʘʤʳʭ ʛʦʨʷʯʠʭ 

ʵʣʝʤʝʥʪʦʚ. ʊʘʢʞʝ ʥʝʙʦʣʴʰʠʝ ʚʝʥʪʠʣʷʪʦʨʳ ʦʙʜʫʚʘʶʪ Raspberry Pi 4B. ɺ ʵʪʘʧ 

ʩʙʦʨʢʠ ʚʭʦʜʠʪ ʧʘʡʢʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʜʦʣʛʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢ 

ʢʘʢ ʧʝʨʚʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʩʭʝʤʘ ʩʦʙʠʨʘʣʘʩʴ ʥʘ ʤʘʢʝʪʥʦʡ ʧʣʘʪʝ ʠ ʚʩʝ ʜʦʨʦʞʢʠ 

ʧʨʦʢʣʘʜʳʚʘʣʠʩʴ ʩʘʤʦʨʫʯʥʦ, ʪʦʥʢʠʤʠ ʧʨʦʚʦʜʢʘʤʠ. ʇʨʦʮʝʩʩ ʨʘʟʚʦʜʢʠ ʧʠʪʘʥʠʷ ʠ 

ʧʘʡʢʠ ʧʣʘʪʳ ʜʦʩʪʘʪʦʯʥʦ ʢʨʦʧʦʪʣʠʚʳʡ. ʉʝʡʯʘʩ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʘʟʚʦʜʢʘ 

ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʥʘ ʩʪʝʢʣʦʪʝʢʩʪʦʣʠʪʝ ʜʣʷ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʟʘʢʘʟʘ ʥʘ ʢʠʪʘʡʩʢʦʤ 

ʟʘʚʦʜʝ. 

 

Software ʠ ʥʘʩʪʨʦʡʢʘ 

ʇʨʦʛʨʘʤʤʥʘʷ ʯʘʩʪʴ ʤʦʝʡ ʫʩʪʘʥʦʚʢʠ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʜʚʘ ʧʦʜʧʫʥʢʪʘ: 

ʥʘʩʪʨʦʡʢʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʥʘʩʪʨʦʡʢʘ Raspberry Pi 4b, ʪʘʢʞʝ ʤ  r ʨʝʰʠʣʠ 

ʟʘʪʨʦʥʫʪʴ ʩʝʨʚʝʨʥʫʶ ʯʘʩʪʴ ʧʨʦʝʢʪʘ. ʈʘʩʩʤʦʪʨʠʤ ʢʘʢʠʝ ʛʦʪʦʚʳʝ ʧʨʦʜʫʢʪʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʝʢʪʝ. 

 

ɻʦʪʦʚʳʝ ʨʝʰʝʥʠʷ 

ɼʣʷ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʧʦʤʠʤʦ Ubuntu Server ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ 

ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ ï Docker. ɺ ʢʦʥʪʝʡʥʝʨʘʭ ʥʘʭʦʜʠʣʠʩʴ: Logitech Media Server, 

LAMPA, Torrserve, qbittorrent, Home assistant. ɼʣʷ ʨʘʟʜʘʯʠ ʬʘʡʣʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 

Samba Server. ɺʦ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʠʩʪʝʤʘ WSL ʜʣʷ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ Docker ʧʦʜ Windows. LMS ï ʤʫʟʳʢʘʣʴʥʘʷ ʩʝʨʚʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʘ çʄʫʣʴʪʠʨʫʤè, ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝʤ. LAMPA ï ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʇʆ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʜʙʦʨʦʢ 

ʬʘʡʣʦʚ ʩ Web-ʢʣʠʝʥʪʦʤ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʫʜʘʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ. Torrserve ï ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʝʨʝʢʦʜʠʨʦʚʘʥʠʷ torrent-ʬʘʡʣʦʚ ʚ 

ʧʦʪʦʢʦʚʦʝ ʚʠʜʝʦ m3u8, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʤʝʩʪʝ ʩ LAMPA. Qbittorrent ï ʩʝʨʚʝʨʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʢʘʯʠʚʘʥʠʷ ʣʶʙʳʭ torrent-ʬʘʡʣʦʚ. Home Assistant 

ï ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʣʠʝʥʪ NextCloud 

ʜʣʷ ʩʦʟʜʘʥʠʷ VPN ʪʫʥʥʝʣʷ ʩ ʫʜʘʣʝʥʥʳʤ ʩʝʨʚʝʨʦʤ. ɼʣʷ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʚ ʣʠʮʝ 

ʤʦʝʡ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʠʩʪʨʠʙʫʪʠʚ OSMC, ʦʥ ʘʜʘʧʪʠʨʦʚʘʥ ʧʦʜ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʪʝʣʝʚʠʟʦʨʘʭ, ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ Debian ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʘʢʝʪʳ 

Ubuntu, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʜʣʷ ʥʘʩ. ɼʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʤʝʜʠʘ 

ʬʘʡʣʦʚ ʩ ʩʝʨʚʝʨʘ ʠʣʠ ʚʥʝʰʥʠʭ ʥʘʢʦʧʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ Kodi. ʋʜʘʣʝʥʥʳʡ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ Squeezelite-x ʧʣʝʝʨʘ. 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 
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ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʨʠʮʝʡ, ʦʙʨʘʙʦʪʢʠ ʵʥʢʦʜʝʨʘ ʠ ʢʥʦʧʦʢ, ʮʠʬʦʨʦʚʦʛʦ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʢʘʥʘʣʦʚ ʚʳʭʦʜʘ ʠ ʚʳʭʦʜʘ, ʢʦʥʪʨʦʣʷ ʧʠʪʘʥʠʷ ʠ ʮʠʬʨʦʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʛʨʦʤʢʦʩʪʴʶ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ESP 32, ʪʘʢ ʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʠʥʠʤʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʨʠʮʝʡ. ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʝ ʷʜʨʦ, ʢʦʪʦʨʦʝ ʧʦʣʥʦʩʪʴʶ ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʧʨʝʨʳʚʘʥʠʷʤʠ ʠ 

ʦʙʨʘʙʦʪʢʦʡ ʧʝʨʠʬʝʨʠʠ. 

Raspberry Pi 4b - ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʦʧʫʣʷʨʥʳʡ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨ ʥʘ ʦʩʥʦʚʝ 

ʤʦʙʠʣʴʥʦʛʦ ARM Cortex-a72 ʧʨʦʮʝʩʩʦʨʘ. ʅʘʤ ʦʥ ʧʦʜʦʰʝʣ, ʪʘʢ ʢʘʢ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʚʦʜʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ Dual 4k 2160p ʩʦ ʚʩʪʨʦʝʥʥʦʛʦ ʯʠʧʘ Broadcom 

VideoCore VI. ʅʘ ʙʦʨʪʫ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʘ ʝʩʪʴ Bluetooth 5.0 ʠ Gigabit Ethernet ʠ 

8 Gb RAM, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨ ʢʝʰʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʢ ʩʝʨʚʝʨ. 

 

ʉʝʨʚʝʨ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʦʡ ʦʪ ʚʥʝʰʥʝʡ ʩʝʪʠ ʩʠʩʪʝʤʳ ʥʫʞʝʥ 

ʩʚʦʡ ʩʝʨʚʝʨ. ʄʳ ʨʝʰʠʣʠ, ʯʪʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʩʝʨʚʝʨ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʦʪʚʝʯʘʪʴ ʟʘ ʦʪʜʝʣʴʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ, ʥʦ ʪʘʢ ʢʘʢ ʚ ʩʠʩʪʝʤʝ ʧʦʜʨʘʟʫʤʝʚʘʣʘʩʴ 

ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ, ʧʦʵʪʦʤʫ ʤ  rʦʪʢʘʟʘʣʠʩʴ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ. 

ɺʘʨʠʘʥʪʦʚ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. ʄʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ Hyper-V (ʦʪ 

Microsoft) ʠ VMware vSphere, ʥʦ ʠʟ-ʟʘ ʦʙʷʟʘʪʝʣʴʥʦʡ ʧʦʢʫʧʢʠ ʣʠʮʝʥʟʠʠ ʠ ʪʦʛʦ, 

ʯʪʦ ʦʥʠ ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʛʦʪʦʚʳʭ ʩʝʨʚʝʨʘ ʦʪ HP, DEL, ʤʳ ʨʝʰʠʣʠ ʧʝʨʝʡʪʠ ʥʘ 

ʣʫʯʰʠʡ ʚʘʨʠʘʥʪ ï KVM.  ʅʘ ʩʝʨʚʝʨ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ Ubuntu Desktop, ̫ ʜʨʦ Linux 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʠʟʢʦʫʨʦʚʥʝʚʦʡ ʚʠʨʪʫʘʣʠʟʘʮʠʠ (KVM  - Kernel-based 

Virtual Machine). ɼʘʥʥʦʝ ʇʆ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʚʦʙʦʜʥʦ. ɹʳʣʠ ʩʦʟʜʘʥʳ ʜʚʝ 

ʚʠʨʪʫʘʣʴʥʳʝ ʤʘʰʠʥʳ. ʇʝʨʚʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʤʝʜʠʘ ʩʝʨʚʝʨʘ. 

ʄʥʦʛʠʝ ʚʩʝ ʜʦʤʦʯʘʜʮʳ ʣʶʙʷʪ ʧʦʩʤʦʪʨʝʪʴ ʬʠʣʴʤʳ, ʥʦ ʩʤʦʪʨʝʪʴ ʬʠʣʴʤʳ ʜʠʩʢʦʚ 

ʜʘʚʥʦ ʚʳʰʣʦ ʠʟ ʤʦʜʳ, ʧʦʵʪʦʤʫ ʤ  rʧʝʨʝʥʝʩʣʠ ʮʠʬʨʦʚʳʝ ʢʦʧʠʠ ʥʘ ʩʝʨʚʝʨ ʠ ʩʪʘʣʠ 

ʨʘʟʜʘʚʘʪʴ ʠʭ ʯʝʨʝʟ ʧʨʦʪʦʢʦʣ SMB ʠ DLNA ʥʘ ʇʂ ʠ ʊɺ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʦʨʪʠʨʦʚʢʠ ʠ ʧʦʜʪʷʛʠʚʘʥʠʷ ʦʙʣʦʞʝʢ (META ʪʵʛʦʚ) ʜʣ̫ ʬʠʣʴʤʦʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ Radarr + ʦʪʢʨʳʪʘʷ ʙʠʙʣʠʦʪʝʢʘ IMDB. ɼʣʷ ʦʙʥʦʚʣʝʥʠʷ ʙʠʙʣʠʦʪʝʢʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ qbittorrent-nox (ʧʦ ʪʝʭʥʦʣʦʛʠʠ BIT-TORRENT). ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ 

ʧʨʦʛʨʘʤʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ Docker ʢʦʥʪʝʡʥʝʨʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ 

ʤʫʟʳʢʘʣʴʥʳʡ ʩʝʨʚʝʨ Ampache. ʆʥ ʠʩʧʦʣʴʟʫʝʪ ʩʠʩʪʝʤʫ ʧʨʦʬʠʣʠʟʘʮʠʠ ʠ ʫʤʝʝʪ 

ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʚʩʶ ʙʠʙʣʠʦʪʝʢʫ ʩ ʤʫʟʳʢʦʡ. ʉʝʡʯʘʩ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʦʪʢʨʳʪʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʡ ʩʝʨʚʠʩ, LMS - ʤʫʟʳʢʘʣʴʥʳʡ ʩʝʨʚʝʨ ʦʪ ʢʦʤʧʘʥʠʠ Logitech, ʦʥ 

ʦʙʣʘʜʘʝʪ ʬʫʥʢʮʠʝʡ multiroom (ʬʫʥʢʮʠʷ ʧʨʦʠʛʨʳʚʘʥʠʷ ʧʝʩʝʥ ʥʘ ʨʘʟʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʚ ʜʦʤʝ), ʯʪʦ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʪʘʥʮʠʠ. ʌʦʪʦ ʭʨʘʥʷʪʩʷ ʥʘ ʦʪʜʝʣʴʥʦʤ 

ʜʠʩʢʝ. ɺʪʦʨʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʤʘʰʠʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʟʦʥʝ DMZ 

(ʜʝʤʠʣʠʪʘʨʠʟʦʚʘʥʥʘʷ ʟʦʥʘ), ʢ ʵʪʦʡ ʯʘʩʪʠ ʩʝʪʠ ʠʤʝʶʪ ʜʦʩʪʫʧ ʚʩʝ ʚʥʝʰʥʠʝ 

ʢʣʠʝʥʪʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʦʪʜʝʣʴʥʘʷ 

ʩʝʪʝʚʘʷ ʢʘʨʪʘ. ʅʘ ʜʘʥʥʦʡ ʤʘʰʠʥʝ ʢʨʫʪʠʪʴʩʷ ʦʙʣʘʢʦ (Nextcloud). 
 

ʉʝʪʴ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʙʝʟʦʧʘʩʥʦʡ ʩʝʪʠ ʩ ʜʦʩʪʫʧʦʤ ʠʟ ʚʥʝʰʥʝʛʦ 

ʤʠʨʘ ʤ  r ʨʝʰʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ (ʰʣʶʟʘ). ʂ ʧʝʨʚʦʤʫ 
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ʧʦʜʢʣʶʯʘʣʩʷ ʧʨʦʚʘʡʜʝʨ ʠ ʩʝʨʚʝʨ DMZ. ɺʪʦʨʦʡ ʞʝ ʚʳʭʦʜʠʣ ʯʝʨʝʟ ʧʝʨʚʳʡ ʚ ʩʝʪʴ 

ʧʨʦʚʘʡʜʝʨʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʜʘʚʘʣ ʨʘʟʜʝʣʴʥʫʶ ʟʘʱʠʪʫ ɺʥʝʰʥʠʭ ʩʝʨʚʝʨʦʚ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʢʣʠʝʥʪʦʚ. ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʦʙʣʘʢʫ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʥʝʰʥʠʡ ʚʳʜʝʣʝʥʥʳʡ 

ʩʝʨʚʝʨ ʥʘ Ubuntu Server (VPS), ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ. ʄʘʰʠʥʳ 

ʩʚʷʟʳʚʘʶʪʩʷ ʧʦ VPN ʪʫʥʥʝʣʶ (ʧʦ ʪʝʭʥʦʣʦʛʠʠ WireGuard). ʅʘ VPS ʩʪʦʠʪ apache2 

http proxy ï ʩʘʡʪ ʧʦʩʨʝʜʥʠʢ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ 

ʚʨʝʤʝʥʠ ʥʘ ʟʘʱʠʪʫ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʩʝʪʠ ʠ ʟʘʱʠʪʠʪʴʩʷ ʦʪ BOTNET 

(ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʧʨʦʙʠʚʘʶʪ ʧʦʨʪʳ ʩʝʨʚʝʨʦʚ). ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʝʰʘʝʪʩʷ 

ʧʨʦʙʣʝʤʳ ʧʨʦʙʨʦʩʘ ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʠʟ LAN ʚ DMZ. 

 

ɼʘʣʴʥʝʡʰʝʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʉʝʡʯʘʩ ʧʨʦʝʢʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʘʢʪʠʚʥʦʡ ʬʘʟʝ, ʤʳ ʨʘʙʦʪʘʝʤ ʥʘʜ ʧʨʦʰʠʚʢʦʡ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʠ ʥʘʩʪʨʦʡʢʦʡ ʑʉ ʥʘ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʝ, ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ 

ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʠʥʪʝʛʨʘʮʠʷ ʜʣʷ Home assistant. ʇʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʘʯʠʥʢʘ 

ʫʩʪʨʦʡʩʪʚʘ ʛʦʪʦʚʘ. ɿʘʱʠʪʘ ʩʝʪʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʘʙʘ ʠ ʝ y ʥʫʞʥʦ ʫʣʫʯʰʘʪʴ. ʋ 

ʜʦʤʘʰʥʝʡ ʩʠʩʪʝʤʳ ʥʫʞʥʦ ʧʦʚʳʰʘʪʴ ʩʪʝʧʝʥʴ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ. 

 

ʀʪʦʛʠ 

ʄʳ ʜʦʙʠʣʠʩʴ ʭʦʨʦʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʥʘʰʝʤ ʧʨʦʝʢʪʝ, ʫ ʥʘʩ ʥʘ ʨʫʢʘʭ ʝʩʪʴ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʜʘʪʴ ʣʶʙʦʡ ʬʫʥʢʮʠʦʥʘʣ. ɼʣʷ 

ʥʘʩ ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʳʤ, ʥʦ ʠʥʪʝʨʝʩʥʳʤ, ʪʘʢ ʢʘʢ ʣʶʙʦʡ 

ʯʝʣʦʚʝʢ ʭʦʯʝʪ ʯʪʦ-ʪʦ ʧʨʠʚʥʝʩʪʠ ʚ ʤʠʨ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɹʳʣ ʧʦʣʫʯʝʥ 

ʢʦʣʦʩʩʘʣʴʥʳʡ ʦʧʳʪ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʛʦ ʢʦʨʧʫʩʘ. ʇʘʡʢʘ ʠ 

ʩʦʟʜʘʥʠʝ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʜʘʣʠ ʥʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʥʘʩʪʦʷʱʠʤʠ 

ʵʣʝʢʪʨʦʥʱʠʢʘʤʠ. ʉʠʩʪʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ IOT ʫʩʪʨʦʡʩʪʚ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʨʝʩʥʘ, 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʤ  rʧʨʦʜʦʣʞʠʤ ʧʦʣʫʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʥʘʥʠʷ ʧʦ ɻ ʪʦʡ ʪʝʤʝ. ʄ  r

ʩʠʣʴʥʦ ʫʛʣʫʙʠʣʠʩʴ ʚ ʫʩʪʨʦʡʩʪʚʦ ʩʝʪʠ. 

 
 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʆʇʀʃʆʂ ɼɽʈɽɺʔɽɺ ʊʆʄʉʂʆʁ ʆɹʃɸʉʊʀ ʂɸʂ 

ʉʓʈʔʗ ɼʃʗ ʂʋʃʔʊʀɺʀʈʆɺɸʅʀʗ PLEUROTUS DJAMOR 

ʂʥʦʣʴ ɺʣʘʜʠʤʠʨ ɸʥʪʦʥʦʚʠʯ 

ʄɸʆʋ ʐʢʦʣʘ "ʇʝʨʩʧʝʢʪʠʚʘ" ʛ. ʊʦʤʩʢ, 8 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʇʣʦʪʥʠʢʦʚ ɽʚʛʝʥʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, 

ʫʯʠʪʝʣʴ ʙʠʦʣʦʛʠʠ ʄɸʆʋ ʐʢʦʣʘ "ʇʝʨʩʧʝʢʪʠʚʘ" ʛ. ʊʦʤʩʢ 

 

ɺʚʝʜʝʥʠʝ 

ʃʝʩʘ ð ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʘʢʪʠʚʦʚ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ, ʧʨʠ 

ʵʪʦʤ ʦʢʦʣʦ 20% (ʙʦʣʝʝ 28,8 ʤʣʥ ʛʘ) ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. [1] ʍʚʦʡʥʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʂʝʜʨʦʚʳʝ ʣʝʩʘ ʘʢʪʠʚʥʦ ʚʳʨʫʙʘʶʪʩʷ. 

ʇʦʩʣʝ ʨʫʙʢʠ ʥʘ ʠʭ ʤʝʩʪʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚʝʡʥʠʢʦʚʳʝ ʚʳʨʫʙʢʠ. 

ɺʦʟʦʙʥʦʚʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʯʝʨʝʟ ʩʤʝʥʫ ʢʝʜʨʘ ʥʘ ʙʝʨʝʟʫ ʠ ʦʩʠʥʫ. [2] 

ɼʨʝʚʝʩʠʥʫ ɻ ʪʠʭ ʜʝʨʝʚʴʝʚ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʦʩʪʨʦʡʢʠ ʜʦʤʦʚ, ʢʘʢ ʢʨʦʚʝʣʴʥʳʡ ʠ 
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ʧʠʣʦʤʘʪʝʨʠʘʣ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʘʥʝʨʳ, ʮʝʣʣʶʣʦʟʳ, ʩʧʠʯʝʢ ʠ 

ʪʦʢʘʨʥʦʤ ʜʝʣʝ. ɺ ʧʨʦʮʝʩʩʝ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ï ʦʧʠʣʦʢ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʠ ʢʫʣʴʪʠʚʠʨʫʶʪ ʰʘʤʧʠʥʴʦʥʳ, ʚʝʰʝʥʢʠ ʠ 

ʧʨʦʯʠʝ ʛʨʠʙʳ. ʇʨʠ ʵʪʦʤ 79% ʦʙʲʝʤʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʛʨʠʙʦʚ ʧʨʠʥʘʜʣʝʞʠʪ 

ʰʘʤʧʠʥʴʦʥʘʤ, 20% - ʚʝʰʝʥʢʝ ʠ 1% - ʧʨʦʯʠʤ ʛʨʠʙʘʤ (ʩʤ. ʈʠʩ.1) [3]. ʆʜʥʘʢʦ 

ʧʨʦʠʟʚʦʜʠʤʘʷ ʚʝʰʝʥʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʠʜʦʤ Pleurotus 

ostreatus. P.djamor ̫ ʚʣʷʝʪʩʷ ʧʠʱʝʚʳʤ ʘʥʘʣʦʛʦʤ P.ostreatus ʧʨʠ ʙʦʣʝʝ ʙʳʩʪʨʦʤ 

ʨʦʩʪʝ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʳʩʦʢʠʭ ʧʠʱʝʚʳʭ ʮʝʥʥʦʩʪʝʡ. 

ʅʘ ʜʘʥʥʦʝ ʚʨʝʤʷ ʥʝʪ ʧʦʣʥʦʮʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʩʫʙʩʪʨʘʪʘ ʦʩʠʥʦʚʳʭ ʠ ʩʦʩʥʦʚʳʭ ʦʧʠʣʦʢ, 

ʷʚʣʷʶʱʠʭʩʷ ʦʪʭʦʜʘʤʠ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ 

ʤʠʮʝʣʠʷ P. djamor ʥʘ ʜʘʥʥʦʤ ʚʠʜʝ ʩʫʙʩʪʨʘʪʘ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʘ, ʘ ʢʘʢʠʭ-ʣʠʙʦ 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʪʦ ʝʛʦ ʤʦʞʥʦ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʥʘ 

ʚʚʝʜʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʳʡ ʦʙʦʨʦʪ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʧʣʦʜʦʚʳʭ ʪʝʣ Pleurotus 

djamor ʥʘ ʩʫʙʩʪʨʘʪʝ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʦʧʠʣʢʘʭ ʜʝʨʝʚʴʝʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʤ  rʧʦʩʪʘʚʠʣʠ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ʇʦʣʫʯʠʪʴ ʤʘʪʦʯʥʳʡ ʠ ʟʝʨʥʦʚʦʡ ʤʠʮʝʣʠʡ ʜʣʷ ʟʘʨʘʞʝʥʠʷ ʦʧʠʣʦʯʥʦʛʦ 

ʩʫʙʩʪʨʘʪʘ. 

2. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʦʩʠʥʦʚʦʛʦ ʠ ʩʦʩʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʦʚ ʠ ʦʧʠʣʦʢ ʥʘ ʨʦʩʪ 

ʤʠʮʝʣʠʷ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʩʦʩʪʘʚ ʦʧʠʣʦʯʥʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʦʮʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʨʦʩʪʘ 

ʤʠʮʝʣʠʷ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʩʫʙʩʪʨʘʪʝ, ʧʦʣʫʯʠʪʴ ʧʣʦʜʦʚʳʝ ʪʝʣʘ. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ Pleurotus djamor 

1.1 ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 
P.djamor ï ʢʩʠʣʦʪʨʦʬ, ʧʦʩʝʣʷʶʱʠʡʩʷ ʢʘʢ ʥʘ ʤʝʨʪʚʦʡ, ʪʘʢ ʠ ʥʘ ʞʠʚʦʡ 

ʜʨʝʚʝʩʠʥʝ ʠ ʦʙʳʯʥʦ ʦʙʨʘʟʫʶʱʠʡ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʛʨʫʧʧʘʤʠ. ɸʨʝʘʣ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʖʞʥʫʶ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʫʶ ɸʟʠʶ, ʜʨʫʛʠʝ 

ʪʨʦʧʠʯʝʩʢʠʝ ʨʝʛʠʦʥʳ (ɻʘʚʘʡʠ, ɸʚʩʪʨʘʣʠʷ, ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ, ʄʝʢʩʠʢʘ). ɺ 

ʈʦʩʩʠʠ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. [4], [5], [6] 

ʐʣʷʧʢʘ ʛʨʠʙʘ ʜʦʩʪʠʛʘʝʪ ʨʘʟʤʝʨʦʚ 3-5 ʩʤ. ʌʦʨʤʘ ʰʣʷʧʢʠ ʷʟʳʢʦʚʠʜʥʘʷ 

ʠʣʠ ʦʢʨʫʛʣʘʷ, ʩʥʘʯʘʣʘ ʚʳʧʫʢʣʘʷ ʠʣʠ ʩʣʘʙʦ ʚʜʘʚʣʝʥʥʘʷ, ʚʦʣʦʢʥʠʩʪʘʷ, ʩ ʪʦʥʢʠʤ 

ʟʘʚʝʨʥʫʪʳʤ ʢʨʘʝʤ; ʧʦʟʜʥʝʝ ʣʦʧʘʩʪʥʘʷ, ʪʦʥʢʘʷ, ʩʣʘʙʦʦʧʫʰʝʥʥʘʷ, ʩ ʪʦʥʢʠʤ 

ʦʧʫʱʝʥʥʳʤ, ʯʘʩʪʦ ʥʘʜʪʨʝʩʥʫʪʳʤ ʢʨʘʝʤ. ʀʟʥʘʯʘʣʴʥʦ ʮʚʝʪ h ʣʷʧʢʠ ʥʘʩʳʱʝʥʥʦ- 

ʨʦʟʦʚʳʡ, ʩʝʨʦʚʘʪʦ-ʨʦʟʦʚʳʡ, ʧʦʟʜʥʝʝ ʙʝʣʦʚʘʪʦ-ʨʦʟʦʚʘʪʳʡ, ʩ ʞʝʣʪʦʚʘʪʳʤʠ 

ʚʢʨʘʧʣʝʥʠʷʤʠ. ʇʣʘʩʪʠʥʢʠ ʜʘʣʝʢʦ ʥʠʩʭʦʜʷʱʠʝ, ʟʘʭʦʜʷʱʠʝ ʥʘ ʥʦʞʢʫ, ʯʘʩʪʳʝ. 

ʎʚʝʪ ʩʥʘʯʘʣʘ ʢʨʘʩʥʦ-ʨʦʟʦʚʳʡ, ʨʦʟʦʚʳʡ ʠ/ʠʣʠ ʪʝʤʥʦ-ʨʦʟʦʚʳʡ, ʧʦʟʜʥʝʝ 

ʙʝʣʦʚʘʪʦ-ʨʦʟʦʚʘʪʳʡ, ʞʝʣʪʦ-ʦʨʘʥʞʝʚʳʡ, ʠʥʦʛʜʘ ʩ ʞʝʣʪʳʤ ʦʪʪʝʥʢʦʤ. [6] 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʥʦʞʢʠ ʙʦʢʦʚʦʝ. ʅʦʞʢʘ ʛʨʠʙʘ ʠʟʦʛʥʫʪʘʷ, ʩʫʞʝʥʥʘʷ, 

ʙʝʣʦʚʘʪʦ-ʨʦʟʦʚʘʷ ʜʣʠʥʦʡ 1-2 ʩʤ ʠ ʜʠʘʤʝʪʨʦʤ 0,5-1 ʩʤ. 
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P.djamor ʦʪʥʦʩʠʪʩʷ ʢ ʦʪʜʝʣʫ Basidiomycetes, ʢʣʘʩʩʫ Agaricomycetes, 
ʧʦʨʷʜʢʫ Agaricales, ʩʝʤʝʡʩʪʚʫ Pleurotaceae, ʨʦʜʫ Pleurotus. 

ɹʝʩʧʦʣʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʫ ʙʘʟʠʜʠʦʤʠʮʝʪʦʚ ʯʘʱʝ ʚʩʝʛʦ ʚʝʛʝʪʘʪʠʚʥʦʝ. 

ʇʦʣʦʚʦʝ ʩʧʦʨʦʥʦʰʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʫʯʘʩʪʠʝʤ ʙʘʟʠʜʠʦʩʧʦʨ, ʪʦ ʝʩʪʴ 

ʵʢʟʦʛʝʥʥʳʭ ʩʧʦʨ ʥʘ ʦʩʦʙʳʭ ʚʳʨʦʩʪʘʭ ï ʙʘʟʠʜʠʷʭ. ʇʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʥʝʪ. 

ʇʦʣʦʚʦʡ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʩʣʠʷʥʠʷ ʜʚʫʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʦʢ 

ʛʘʧʣʦʠʜʥʦʛʦ (ʧʝʨʚʠʯʥʦʛʦ) ʤʠʮʝʣʠʷ. ʊʘʢʦʡ ʤʠʮʝʣʠʡ ʚʦʟʥʠʢʘʝʪ ʠʟ 

ʙʘʟʠʜʠʦʩʧʦʨʳ ʠ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʷʜʝʨʥʳʭ ʢʣʝʪʦʢ. 

ʇʨʠ ɻ ʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʣʠʷʥʠʝ ʮʠʪʦʧʣʘʟʤʳ, ʘ ̫ ʜʨʘ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʧʘʨʳ 

ï ʜʠʢʘʨʠʦʥʳ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʜʝʣʷʪʩʷ ʩʠʥʭʨʦʥʥʦ, ʦʙʨʘʟʫʷ ʚʪʦʨʠʯʥʳʡ ʤʠʮʝʣʠʡ. 

ʊʘʢʦʡ ʜʠʢʘʨʠʦʪʠʯʥʳʡ ʤʠʮʝʣʠʡ (ʩ ʜʚʫʭʲʷʜʝʨʥʳʤʠ ʢʣʝʪʢʘʤʠ) ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʧʨʦʥʠʟʳʚʘʷ ʩʫʙʩʪʨʘʪ (ʩʤ. ʈʠʩ.2). [7] 

ɺ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ P.djamor ʧʣʦʜʦʥʦʩʠʪ ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ ʥʘ 

ʚʣʘʞʥʦʡ ʜʨʝʚʝʩʠʥʝ ʦʩʠʥʳ, ʙʝʨʝʟʳ, ʜʫʙʘ, ʪʦʧʦʣʷ ʠ ʜʨʫʛʠʭ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ. 

1.2 ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 
ɺ ʩʦʩʪʘʚ P.djamor ʚʭʦʜʠʪ ʤʥʦʞʝʩʪʚʦ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ 

ʜʣʷ ʯʝʣʦʚʝʢʘ: ʚʠʪʘʤʠʥʳ PP, E, A, D ʠ ʛʨʫʧʧʳ B; ʙʠʦʪʠʥ, ʙʠʦʬʣʘʚʦʥʦʠʜʳ; 

ʨʘʟʣʠʯʥʳʝ ʬʝʨʤʝʥʪʳ ʠ ʢʠʩʣʦʪʳ; ʤʠʥʝʨʘʣʳ: ʡʦʜ, ʢʘʣʠʡ, ʞʝʣʝʟʦ, ʮʠʥʢ, ʢʘʣʴʮʠʡ 

ʠ ʜʨʫʛʠʝ. [8] ʊʘʢʞʝ P.djamor ʧʨʦʷʚʣʷʝʪ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʫʶ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ, ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʫʶ, ʘʥʪʠʙʠʦʪʠʢʦʚʫʶ, 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ, ʛʠʧʦʭʦʣʝʩʪʝʨʠʥʦʚʫʶ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. [9] 

ʂʘʣʦʨʠʡʥʦʩʪʴ ʩʚʝʞʠʭ ʧʣʦʜʦʚʳʭ ʪʝʣ ʛʨʠʙʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 38 

ʜʦ 43 ʢʠʣʦʢʘʣʦʨʠʡ ʥʘ 100 ʛ. ʀʟ ʥʠʭ: 0,28 ʛ ï ʞʠʨʳ; 3,05 ʛ ï ʙʝʣʢʠ; 4,56 ʛ ï 

ʫʛʣʝʚʦʜʳ [10]. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

2.1 ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ Pleurotus djamor ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʈʘʙʦʪʫ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʄɸʆʋ ʐʢʦʣʳ çʇʝʨʩʧʝʢʪʠʚʘè. 

1. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ 
ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ P.djamor ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. 

ʅʘʧʨʠʤʝʨ, ʘʛʘʨʠʟʦʚʘʥʥʳʡ ʦʚʩʷʥʳʡ ʦʪʚʘʨ, ʢʨʘʭʤʘʣʦʘʤʤʦʥʠʡʥʘʷ ʩʨʝʜʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʩʥʦʚʳʭ ʦʧʠʣʦʢ ʠ ʜʨ. [8], [11] ʆʥʠ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʚʝʱʝʩʪʚʘ ʜʣʷ ʧʠʪʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʙʳʪʴ ʩʪʝʨʠʣʴʥʳʤʠ. 

ɼʣʷ ʨʘʟʤʥʦʞʝʥʠʷ ʤʘʪʦʯʥʦʛʦ ʤʠʮʝʣʠʷ P.djamor ʚʳʙʨʘʣʠ ʘʛʘʨʠʟʦʚʘʥʥʫʶ 

ʩʨʝʜʫ çMCMè (mushroom complete media, [12]) ʠ çʉʘʙʫʨʦè [13] , ʩʦʩʪʘʚʳ 

ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

2. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʟʝʨʥʦʚʦʛʦ ʩʫʙʩʪʨʘʪʘ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʝʨʥʦʚʦʛʦ ʤʠʮʝʣʠʷ ʚʘʨʠʣʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ, ʦʪʞʠʤʘʣʠ 

ʣʠʰʥʶʶ ʚʣʘʛʫ, ʜʦʙʘʚʣʷʣʠ 0,5% ʛʠʧʩʘ ʠ 1% ʤʝʣʘ ʥʘ ʩʫʭʫʶ ʤʘʩʩʫ ʟʝʨʥʘ, 

ʘʚʪʦʢʣʘʚʠʨʦʚʘʣʠ ʧʨʠ 1 ʘʪʤ 121ÁC. 

3. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ɻ ʢʩʪʨʘʢʪʦʚ ʦʧʠʣʦʢ 
ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʢʩʪʨʘʢʪʦʚ ʦʩʠʥʳ 

ʠ ʩʦʩʥʳ ʦʧʠʣʢʠ ʟʘʤʘʯʠʚʘʣʠ ʚʦʜʦʡ, ʘʚʪʦʢʣʘʚʠʨʦʚʘʣʠ ʧʨʠ 1 ʘʪʤ 121ÁC, ɻ ʢʩʪʨʘʢʪ 
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ʬʠʣʴʪʨʦʚʘʣʠ. ɿʘʪʝʤ ʵʢʩʪʨʘʢʪ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʤʝʩʪʦ ʚʦʜʳ ʚ ʧʨʠʛʦʪʦʚʣʝʥʠʠ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

4. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʟʝʨʥʦʚʦʛʦ ʩʫʙʩʪʨʘʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʦʩʠʥʦʚʳʭ ʦʧʠʣʦʢ 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʟʝʨʥʦʚʦʛʦ ʩʫʙʩʪʨʘʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʦʩʠʥʦʚʳʭ 

ʦʧʠʣʦʢ ʚʘʨʠʣʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ, ʟʘʤʘʯʠʚʘʣʠ ʦʩʠʥʦʚʳʝ ʦʧʠʣʢʠ, ʦʪʞʠʤʘʣʠ 

ʣʠʰʥʶʶ ʚʣʘʛʫ. ɺ ʟʝʨʥʦ ʜʦʙʘʚʣʷʣʠ ʦʧʠʣʢʠ, ʟʘʪʝʤ 0,5% ʛʠʧʩʘ ʠ 1% ʤʝʣʘ ʥʘ 

ʩʫʭʫʶ ʤʘʩʩʫ ʩʫʙʩʪʨʘʪʘ, ʘʚʪʦʢʣʘʚʠʨʦʚʘʣʠ ʧʨʠ 1 ʘʪʤ 121ÁC. 

5. ɿʘʛʦʪʦʚʢʘ ʦʧʠʣʦʯʥʳʭ ʙʣʦʢʦʚ 
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʣʦʜʦʚʳʭ ʪʝʣ ʟʘʛʦʪʘʚʣʠʚʘʣʠ ʦʧʠʣʦʯʥʳʝ ʙʣʦʢʠ ʩ 

ʦʧʠʣʦʯʥʳʤ ʩʫʙʩʪʨʘʪʦʤ. ʆʧʠʣʢʠ ʧʝʨʝʤʝʰʠʚʘʣʠ ʩ ʚʦʜʦʡ, ʦʪʞʠʤʘʣʠ ʣʠʰʥʶʶ 

ʚʣʘʛʫ, ʜʦʙʘʚʣʷʣʠ 0,5% ʛʠʧʩʘ ʠ 1% ʤʝʣʘ ʥʘ ʩʫʭʫʶ ʤʘʩʩʫ ʦʧʠʣʦʢ ʠ 

ʘʚʪʦʢʣʘʚʠʨʦʚʘʣʠ ʧʨʠ 1 ʘʪʤ 121ÁC. 

6. ʈʘʩʯʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ 
ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʜʘʥʥʦʡ ʬʦʨʤʫʣʝ. [14] 

ʆʙʱʘʷ ʤʘʩʩʘ ʧʣʦʜʦʚʳʭ ʪʝʣ 
ɹʕ (%) = 

 

2.2 ʈʝʟʫʣʴʪʘʪʳ 

ʉʫʭʘʷ ʤʘʩʩʘ ʩʫʙʩʪʨʘʪʘ 
Ĭ 100%

 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʄɸʆʋ ʐʢʦʣʳ çʇʝʨʩʧʝʢʪʠʚʘè, ʚ ʫʩʣʦʚʠʷʭ ʣʘʤʠʥʘʨʥʦʛʦ 

ʙʦʢʩʘ, ʧʦʩʝʷʣʠ 4 ʧʨʦʙʳ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ çMCMè, 4 ʧʨʦʙʳ 

ï ʥʘ çʉʘʙʫʨʦè. ʂʦʥʪʘʤʠʥʘʮʠʷ ʧʨʦʠʟʦʰʣʘ ʚ 2 ʧʨʦʙʘʭ. ʈʦʩʪ ʤʠʮʝʣʠʷ ʫʩʧʝʰʥʳʭ 

ʧʨʦʙ ʟʘʤʝʨʷʣʠ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘʥʦʩʠʣʠ çʰʢʘʣʫ ʢʦʦʨʜʠʥʘʪè, ʩ ʥʘʯʘʣʦʤ ʚ 

ʤʝʩʪʝ ʧʦʩʝʚʘ ʤʠʮʝʣʠʷ, ʠ ʦʪʤʝʯʘʣʠ ʨʘʜʠʘʣʴʥʳʡ ʨʦʩʪ (ʩʤ. ʈʠʩ.4). 

ʄʠʮʝʣʠʡ P.djamor ʣʫʯʰʝ ʧʨʦʠʟʨʘʩʪʘʣ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ çMCMè 

(ʩʤ. ʈʠʩ.5). ɺʦʟʤʦʞʥʦ, ʪʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʠʣʠʩʴ ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʝʤʫ 

ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʜʘʥʥʦʡ ʩʨʝʜʝ, ʯʝʤ ʥʘ ʩʨʝʜʝ çʉʘʙʫʨʦè (ʩʤ. 

ʊʘʙʣʠʮʘ 1). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʜʘʣʴʥʝʡʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ çʄʉʄè. 

ʇʦʩʣʝ ʟʘʨʘʩʪʘʥʠʷ ʯʘʰʝʢ ʇʝʪʨʠ, ʚ ʫʩʣʦʚʠʷʭ ʣʘʤʠʥʘʨʥʦʛʦ ʙʦʢʩʘ ʟʘʨʘʟʠʣʠ 

6 ʧʘʢʝʪʦʚ ʩ ʟʝʨʥʦʚʳʤ ʩʫʙʩʪʨʘʪʦʤ (ʤʘʩʩʘ ʦʜʥʦʛʦ ʧʘʢʝʪʘ ʨʘʚʥʘ 100 ʛ). ɺʩʝ 

ʧʘʢʝʪʳ ʧʨʦʰʣʠ ʫʩʧʝʰʥʦʝ ʟʘʨʘʞʝʥʠʝ ʙʝʟ ʢʦʥʪʘʤʠʥʘʮʠʠ (ʩʤ. ʈʠʩ.6). ʉʧʫʩʪʷ 11 

ʩʫʪʦʢ ʤʘʪʦʯʥʳʡ ʤʠʮʝʣʠʡ ʙʳʣ ʛʦʪʦʚ ʢ ʠʥʦʢʫʣʷʮʠʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 

ʩʫʙʩʪʨʘʪ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʨʠʛʦʜʥʦʩʪʠ ʚʳʙʨʘʥʥʳʭ ʪʠʧʦʚ ʩʫʙʩʪʨʘʪʘ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ P.djamor ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ɻ ʢʩʪʨʘʢʪʦʚ, ʘ ʪʘʢʞʝ ʦʧʠʣʦʢ ʦʩʠʥʳ 

ʠ ʩʦʩʥʳ ʥʘ ʨʦʩʪ ʤʠʮʝʣʠʷ. 

ʇʨʠʛʦʪʦʚʠʣʠ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ çʄʉʄè ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5% ʠ 10% 

ʵʢʩʪʨʘʢʪʘ ʦʩʠʥʳ ʠ ʩʦʩʥʳ ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʩʨʝʜʘ (ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ çʄʉʄè 

ʩʪʘʥʜʘʨʪʥʦʡ ʨʝʮʝʧʪʫʨʳ). ɺ ʫʩʣʦʚʠʷʭ ʣʘʤʠʥʘʨʥʦʛʦ ʙʦʢʩʘ ʠʥʦʢʫʣʠʨʦʚʘʣʠ 6 

ʯʘʰʝʢ ʇʝʪʨʠ ʥʘ ʢʘʞʜʳʡ ʪʠʧ ʩʨʝʜʳ, ʢʦʥʪʘʤʠʥʘʮʠʠ ʥʝ ʥʘʙʣʶʜʘʣʠ (ʩʤ. ʈʠʩ.3). 

ʄʠʮʝʣʠʡ P.djamor ʣʫʯʰʝ ʧʨʦʠʟʨʘʩʪʘʣ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

10% ʵʢʩʪʨʘʢʪʘ ʦʩʠʥʳ (ʩʤ. ʈʠʩ. 7). ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʤʠʮʝʣʠʡ ʥʘ ʩʨʝʜʘʭ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʩʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʨʦʠʟʨʘʩʪʘʣ ʭʫʞʝ ʠʟ-ʟʘ ʩʦʜʝʨʞʘʥʠʷ ʩʤʦʣʳ 

ʚ ʜʨʝʚʝʩʠʥʝ ʩʦʩʥʳ, ʠʤʝʶʱʝʡ ʘʥʪʠʛʨʠʙʢʦʚʳʡ ʵʬʬʝʢʪ. ʇʦʵʪʦʤʫ ʨʝʰʠʣʠ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʠʥʫ ʚ ʜʘʣʴʥʝʡʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. 
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ɺ ʫʩʣʦʚʠʷʭ ʣʘʤʠʥʘʨʥʦʛʦ ʙʦʢʩʘ ʟʝʨʥʦʚʦʡ ʩʫʙʩʪʨʘʪ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5% ʠ 

10% ʦʩʠʥʦʚʳʭ ʦʧʠʣʦʢ ʠ ʢʦʥʪʨʦʣʴʥʳʡ ʟʝʨʥʦʚʦʡ ʩʫʙʩʪʨʘʪ (ʟʝʨʥʦʚʦʡ ʩʫʙʩʪʨʘʪ 

ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʦʩʠʥʦʚʳʭ ʦʧʠʣʦʢ) ʨʘʩʬʘʩʦʚʘʣʠ ʧʦ ʧʨʦʙʠʨʢʘʤ (ʧʦ 6 ʥʘ ʢʘʞʜʳʡ 

ʚʠʜ ʩʫʙʩʪʨʘʪʘ) ʠ ʟʘʨʘʟʠʣʠ ʤʠʮʝʣʠʝʤ (ʩʤ. ʈʠʩ. 8). ɿʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʤʠʮʝʣʠʷ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ʩʤ. ʈʠʩ. 9), ʭʦʪʷ ʧʠʪʘʪʝʣʴʥʦʩʪʴ 

ʧʰʝʥʠʯʥʦʛʦ ʟʝʨʥʘ ʚʳʰʝ, ʯʝʤ ʫ ʦʩʠʥʦʚʳʭ ʦʧʠʣʦʢ. 

ɺ ʫʩʣʦʚʠʷʭ ʣʘʤʠʥʘʨʥʦʛʦ ʙʦʢʩʘ ʤʠʮʝʣʠʡ ʠʟ 6 ʧʘʢʝʪʦʚ ʧʝʨʝʩʝʷʣʠ ʥʘ 6 

ʦʧʠʣʦʯʥʳʭ ʙʣʦʢʦʚ (ʦʧʠʣʦʯʥʳʡ ʩʫʙʩʪʨʘʪ ʚ ʪʝʨʤʦʩʪʦʡʢʦʤ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦʤ 

ʧʘʢʝʪʝ) (ʩʤ. ʈʠʩ. 10). ʄʘʩʩʘ ʦʜʥʦʛʦ ʧʘʢʝʪʘ ʩʦʩʪʘʚʣʷʣʘ 500ʛ. ʇʦʩʝʚ ʧʨʦʠʟʦʰʝʣ 

ʫʩʧʝʰʥʦ, ʢʦʥʪʘʤʠʥʘʮʠʠ ʥʝ ʥʘʙʣʶʜʘʣʠ. ʆʧʠʣʦʯʥʳʝ ʙʣʦʢʠ ʜʦ ʧʦʷʚʣʝʥʠʷ 

ʧʨʠʤʦʨʜʠʝʚ ʥʘʭʦʜʠʣʠʩʴ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 27 , ʧʦʩʣʝ ʚ 

ʧʦʤʝʱʝʥʠʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25Ñ1 . 

ʉʧʫʩʪʷ 21 ʩʫʪʢʠ ʧʦʩʣʝ ʧʦʩʝʚʘ ʚ ʦʧʠʣʦʯʥʳʭ ʙʣʦʢʘʭ ʥʘʙʣʶʜʘʣʦʩʴ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʣʦʜʦʚʳʭ ʪʝʣ (ʩʤ. ʈʠʩ. 11-16ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ). ʋʨʦʞʘʡʥʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ 150 ʛ ʥʘ 1ʢʛ ʩʳʨʦʛʦ ʩʫʙʩʪʨʘʪʘ (ʩʤ. ʈʠʩ. 17), ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï 75%. 

ɺʳʚʦʜʳ 

1. ɺ ʪʝʯʝʥʠʝ ʨʘʙʦʪʳ ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʠʮʝʣʠʡ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʝ çʄʉʄè ʠʤʝʝʪ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ (4,8Ñ0,9 ʤʤ ʟʘ ʩʫʪʢʠ), ʯʝʤ ʥʘ ʩʨʝʜʝ 

çʉʘʙʫʨʦè (2,4Ñ0,6 ʤʤ ʟʘ ʩʫʪʢʠ). ʅʘ ʩʨʝʜʝ çʄʉʄè ʙʳʣ ʨʘʟʤʥʦʞʝʥ ʤʘʪʦʯʥʳʡ 

ʤʠʮʝʣʠʡ. ʇʦʣʫʯʝʥʦ 600 ʛ ʟʝʨʥʦʚʦʛʦ ʤʠʮʝʣʠʷ. 

2. ʅʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʦʩʠʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ 

ʦʙʥʘʨʫʞʝʥ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ, ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʤʠʮʝʣʠʷ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5% ɻ ʢʩʪʨʘʢʪʘ ʩʦʩʪʘʚʠʣʘ 5,7Ñ0,4 ʤʤ ʟʘ ʩʫʪʢʠ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

10% ʵʢʩʪʨʘʢʪʘ ï 6Ñ0,3 ʤʤ ʟʘ ʩʫʪʢʠ. ʊʘʢʞʝ ʦʩʠʥʦʚʳʝ ʦʧʠʣʢʠ ʥʝ ʧʨʝʧʷʪʩʪʚʦʚʘʣʠ 

ʨʦʩʪʫ ʤʠʮʝʣʠʷ ʥʘ ʟʝʨʥʦʚʦʤ ʩʫʙʩʪʨʘʪʝ, ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʩʫʙʩʪʨʘʪʝ 

ʩʦʩʪʘʚʠʣʘ 10,5 ʤʤ ʟʘ ʩʫʪʢʠ, ʥʘ ʩʫʙʩʪʨʘʪʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5% ʦʧʠʣʦʢ ï 9,6 ʤʤ ʟʘ 

ʩʫʪʢʠ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ 10% ʦʧʠʣʦʢ ï 9,9 ʤʤ ʟʘ ʩʫʪʢʠ. 

3. ʋʨʦʞʘʡʥʦʩʪʴ ʧʣʦʜʦʚʳʭ ʪʝʣ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʩʫʙʩʪʨʘʪʝ, 

ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʦʧʠʣʢʘʭ ʦʩʠʥʳ, ʩʦʩʪʘʚʠʣʘ 150 ʛ ʥʘ 1 ʢʛ ʩʫʙʩʪʨʘʪʘ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï 75%. 

ɿʘʢʣʶʯʝʥʠʝ 
ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʟʜʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʢʫʣʴʪʠʚʘʮʠʠ ʠ ʧʦʣʫʯʝʥʠʷ ʧʣʦʜʦʚʳʭ ʪʝʣ Pleurotus djamor ʥʘ 

ʩʫʙʩʪʨʘʪʝ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʦʧʠʣʢʘʭ ʦʩʠʥʳ, ʚʦʟʤʦʞʥʘ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ɻ ʢʩʪʨʘʢʪʘ ʩʦʩʥʳ ʠ ʦʩʠʥʳ ʥʘ ʨʦʩʪ 

ʤʠʮʝʣʠʷ ʠ ʚʳʷʚʣʝʥ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʧʦʩʣʝʜʥʝʡ. ʄʳ ʚʳʜʝʣʷʝʤ ɼʅʂ ʠʟ 

ʤʠʮʝʣʠʷ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʛʨʠʙʘ ʠ ʪʝʩʪʠʨʫʝʤ ʜʨʫʛʠʝ 

ʚʠʜʳ ʩʫʙʩʪʨʘʪʦʚ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʤ  r ʧʣʘʥʠʨʫʝʤ ʩʦʟʜʘʪʴ ʥʘ ʦʩʥʦʚʝ ʦʪʭʦʜʦʚ 

ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʘʛʨʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʫʙʩʪʨʘʪ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ Pleurotus djamor. 
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͙͔͙͔ͪͦ͗ͤ͡ A 

 

ʈʠʩʫʥʦʢ 1 ï ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʛʨʠʙʦʚ ʚ ʈʌ, % 

(ʦʮʝʥʢʘ ʆʆʆ çɸʛʨʠʢʦʥʩʘʣʪè ʧʦ ʜʘʥʥʳʤ çʐʢʦʣʘ ʛʨʠʙʦʚʦʜʩʪʚʘè) [3] 
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ʈʠʩʫʥʦʢ 2 ï ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʙʘʟʠʜʠʘʣʴʥʳʭ ʛʨʠʙʦʚ: 
1 ï ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʰʣʷʧʦʯʥʦʛʦ ʙʘʟʠʜʠʘʣʴʥʦʛʦ ʛʨʠʙʘ: ʘ ï ʙʘʟʠʜʠʦʩʧʦʨʳ, ʙ ï 

ʛʘʧʣʦʠʜʥʳʡ ʤʠʮʝʣʠʡ, ʚ ï ʜʠʢʘʨʠʦʬʠʪʥʳʡ ʤʠʮʝʣʠʡ, ʛ ï ʧʣʦʜʦʚʦʝ ʪʝʣʦ ʠʟ 

ʜʠʢʘʨʠʦʬʠʪʥʦʛʦ ʤʠʮʝʣʠʷ, ʜ ï ʙʘʟʠʜʠʷ ʩ ʙʘʟʠʜʠʦʩʧʦʨʘʤʠ; 

2 ï ʛʠʤʝʥʠʡ ʙʘʟʠʜʠʘʣʴʥʦʛʦ ʛʨʠʙʘ: ʘ ï ʙʘʟʠʜʠʷ ʩ ʙʘʟʠʜʠʦʩʧʦʨʘʤʠ, ʙ ï ʧʘʨʘʬʠʟʘ, ʚ 
ï ʮʠʩʪʠʜʘ. [7] 

 

ʊʘʙʣʠʮʘ 1. ʉʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʛʨʠʙʦʚ P.djamor. 

ʅʘʟʚʘʥʠʝ ʩʨʝʜʳ MCM ʉʘʙʫʨʦ 

ʂʦʤʧʦʥʝʥʪ ʅʘ 1 ʣʠʪʨ, ʛ 

ʇʝʧʪʦʥ 2,0 10,0 

ɻʣʶʢʦʟʘ 20,0 40,0 

ɸʛʘʨ 20,0 15,0 

ɼʨʦʞʞʝʚʦʡ ɻ ʢʩʪʨʘʢʪ 2,0 - 

MgSO4 Ā 7H2O 0,5 - 

K2HPO4 1,0 - 

KH2PO4 0,46 - 
 

 
 

 

ʈʠʩʫʥʦʢ 3 ï ʄʠʮʝʣʠʡ ʥʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʵʢʩʪʨʘʢʪʦʚ 

ʜʨʝʚʝʩʠʥʳ (ʥʘ 5 ʩʫʪʢʠ ʨʦʩʪʘ) 

ʈʠʩʫʥʦʢ 4 ï ʀʟʤʝʨʝʥʠʝ 

ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʤʠʮʝʣʠʷ 

ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʥʘ 

ʯʘʰʢʘʭ ʇʝʪʨʠ 
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ʈʠʩʫʥʦʢ 5 ï ɻʨʘʬʠʢ ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʤʠʮʝʣʠʷ P.djamor ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ çʄʉʄè ʠ çʉʘʙʫʨʦè 
 

ʈʠʩʫʥʦʢ 6 ï ɿʘʨʘʞʝʥʥʳʝ ʧʘʢʝʪʳ ʩ ʤʠʮʝʣʠʝʤ P.djamor 

50 
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ʈʠʩʫʥʦʢ 7 ï ɻʨʘʬʠʢ ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʤʠʮʝʣʠʷ P.djamor ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʢʩʪʨʘʢʪʦʚ ʦʩʠʥʳ ʠ ʩʦʩʥʳ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 8 ï ʄʠʮʝʣʠʡ ʥʘ ʟʝʨʥʦʚʦʤ ʩʫʙʩʪʨʘʪʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʦʩʠʥʦʚʳʭ ʦʧʠʣʦʢ 

(ʥʘ 4 ʩʫʪʢʠ ʨʦʩʪʘ) 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 9 ï ɻʨʘʬʠʢ ʨʦʩʪʘ ʤʠʮʝʣʠʷ P.djamor ʥʘ ʟʝʨʥʦʚʦʤ ʩʫʙʩʪʨʘʪʝ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʦʩʠʥʦʚʳʭ ʦʧʠʣʦʢ 

50 

˾ͦͫͭ ͣ ͙ͼ͔͙͡Ύ ͤ  ͊ͨ ͙͔ͭ͊ͭ͡Έͤ·ͻ ͫ ͔ͪ͒͊ͻ ͫ  
͍͔͙͔͒ͦ͋͊ͤͣ͡ ͦ ͙͍͎ͫͤͦͦͦ ͙  ͫ ͍͎ͦͫͤͦͦͦ 

Ή͍ͫͭͪ͊ͭͦ͟͟ 
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˸˿  ˸˴ ͦͤͭͪͦ͡Έ 

 

ˤ͔ͪͣΎΣ ͫ ͯͭ 
˸˿  ˸5 % ͦ ͙ͫͤ͊ 

  

˸˿  ˸10% ͦ ͙ͫͤ͊ 
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˾ͦͫͭ ͣ ͙ͼ͔͙͡Ύ ͤ  ͊͘ ͔͍ͪͤͦͦͣ ͫ ͔ͯ͋ͫͭͪ͊ͭ ͫ  
͍͔͙͔͒ͦ͋͊ͤͣ͡ ͦ ͙ͨͦ͟͡ ͦ ͙ͫͤ· 

10 

 

 

˴ͦͤͭͪͦ͡Έ 

  

+ 5% ͦ ͙͍ͫͤͦ·ͻ ͦ ͙ͨͦ͟͡ 
ˤ͔ͪͣΎΣ ͫ ͯͭ 

 

+ 10% ͦ ͙͍ͫͤͦ·ͻ ͦ ͙ͨͦ͟͡ 
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ʈʠʩʫʥʦʢ 10 ï ɿʘʨʦʩʰʠʡ ʤʠʮʝʣʠʝʤ ʦʧʠʣʦʯʥʳʡ ʙʣʦʢ (ʥʘ 13 ʩʫʪʢʠ ʨʦʩʪʘ) 

  

ʈʠʩʫʥʦʢ 11 ï ɹʣʦʢ ̄ 1, ʈʠʩʫʥʦʢ 12 ï ɹʣʦʢ ˉ2, 

ʧʣʦʜʦʚʳʝ ʪʝʣʘ  ʧʣʦʜʦʚʳʝ ʪʝʣʘ 

  

ʈʠʩʫʥʦʢ 13 ï ɹʣʦʢ ̄ 3, ʈʠʩʫʥʦʢ 14 ï ɹʣʦʢ ˉ4, 

ʧʣʦʜʦʚʳʝ ʪʝʣʘ  ʧʣʦʜʦʚʳʝ ʪʝʣʘ 



 

  

ʈʠʩʫʥʦʢ 15 ï ɹʣʦʢ ˉ5, ʈʠʩʫʥʦʢ 16 ï ɹʣʦʢ ˉ6, 

ʧʣʦʜʦʚʳʝ ʪʝʣʘ  ʧʣʦʜʦʚʳʝ ʪʝʣʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 17 ï ɻʠʩʪʦʛʨʘʤʤʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʣʦʜʦʚʳʭ ʪʝʣ P.djamor ʥʘ 

ʦʧʠʣʦʯʥʦʤ ʩʫʙʩʪʨʘʪʝ 

͚̂ͪͦ͗͊ͤͦͫͭΈ ͨ ͍ͦ͒ͦ͡·ͻ ͭ ͔͡ 
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͚̂ͪͦ͗͊ͤͦͫͭΈΣ ͎ κрлл ͎  ͫ ͯ͋ͫͭͪ͊ͭ͊ 

ˣ˶˻˴ 1 ˣ˶˻˴ 2 ˣ˶˻˴ 3 ˣ˶˻˴ 4 ˣ˶˻˴ 5 ˣ˶˻˴ 6 
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 ͎
 



 

ʇɸʈʆɺɸʗ ʊʋɹʀʅɸ 

ʂʦʢʰʝʥʝʚʘ ɸʣʸʥʘ ɺʠʢʪʦʨʦʚʥʘ 

ɹʆʋ ʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 24, ʛ. ʆʤʩʢ, 10 ʢʣʘʩʩ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʅʦʚʘʢ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ ɹʆʋ ʉʨʝʜʥʷʷ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 24, ʛ. ʆʤʩʢ 

 

ʆʙʦʩʥʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʚʳʙʨʘʥʥʦʡ 

ʪʝʤʳ. 

ʇʘʨʦʚʳʝ ʪʫʨʙʠʥʳ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ, ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʚʠʞʝʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʤʝʭʘʥʠʟʤʦʚ. ɺ ʰʢʦʣʴʥʦʤ ʣʘʙʦʨʘʪʦʨʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʦʪʩʫʪʩʪʚʫʝʪ 

ʜʝʡʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʠʟʫʯʠʪʴ 

ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʝʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʷ ʠʟʫʯʠʣʘ ʩʪʨʦʝʥʠʝ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ, 

ʧʦʥʷʣʘ, ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʯʘʩʪʦʪʘ ʠ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʪʫʨʙʠʥʳ. ʕʪʫ ʤʦʜʝʣʴ 

ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çʇʘʨʦʚʘʷ ʪʫʨʙʠʥʘè, ʩ 

ʥʝʡ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʬʠʟʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʜʣʷ ʣʫʯʰʝʛʦ ʫʩʚʦʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʀʟʛʦʪʦʚʠʪʴ ʜʝʡʩʪʚʫʶʱʫʶ ʤʦʜʝʣʴ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ ʠʟ 

ʧʦʜʨʫʯʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʦʚʝʩʪʠ ʝʝ ʘʧʨʦʙʘʮʠʶ. 

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʠʤʝʶʱʠʝʩʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠ ʠʥʪʝʨʥʝʪ ʠʩʪʦʯʥʠʢʠ ʧʦ 

ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʠ ʩʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ 

ʩʙʦʨʢʠ ʪʫʨʙʠʥʳ. 

3. ʀʟʛʦʪʦʚʠʪʴ ʧʘʨʦʚʫʶ ʪʫʨʙʠʥʫ. 
4. ʈʘʩʩʯʠʪʘʪʴ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʫʨʙʠʥʳ ʠ ʧʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʝ 

ʤʦʜʝʣʠ. 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ: 

ʇʝʨʚʫʶ ʧʘʨʦʚʫʶ ʪʫʨʙʠʥʫ ʩʦʟʜʘʣ ʰʚʝʜʩʢʠʡ ʠʟʦʙʨʝʪʘʪʝʣʴ ɻʫʩʪʘʚ ʃʘʚʘʣʴ ʚ 

1883   ʛʦʜʫ.    ʃʘʚʘʣʴ    ʩʦʟʜʘʣ    ʝʸ    ʜʣʷ    ʪʦʛʦ,    ʯʪʦʙʳ    ʧʨʠʚʦʜʠʪʴ    ʚ ʜʝʡʩʪʚʠʝ 

ʩʝʧʘʨʘʪʦʨ ʤʦʣʦʢʘ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʝʥ ʙʳʣ ʩʢʦʨʦʩʪʥʦʡ 

ʧʨʠʚʦʜ. ɼʚʠʛʘʪʝʣʠ ʪʦʛʦ ʚʨʝʤʝʥʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʣʠ ʜʦʩʪʘʪʦʯʥʫʶ ʯʘʩʪʦʪʫ 

ʚʨʘʱʝʥʠʷ. 

ɺ 1884 ʛʦʜʫ ʘʥʛʣʠʡʩʢʠʡ ʠʟʦʙʨʝʪʘʪʝʣʴ ʇʘʨʩʦʥʩ ʟʘʧʘʪʝʥʪʦʚʘʣ 

ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʫʶ ʨʝʘʢʪʠʚʥʫʶ ʪʫʨʙʠʥʫ, ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʫʶ ʠʤ ʜʣʷ 

ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ. 

  

ʈʠʩʫʥʦʢ 1. ʊʫʨʙʠʥʘ ʃʘʚʘʣʷ ʈʠʩʫʥʦʢ 2. ʊʫʨʙʠʥʘ ʇʘʨʩʦʥʩʘ 

http://ou24.omsk.obr55.ru/
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B2%D0%B0%D0%BB%D1%8C%2C_%D0%93%D1%83%D1%81%D1%82%D0%B0%D1%84_%D0%B4%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B2%D0%B0%D0%BB%D1%8C%2C_%D0%93%D1%83%D1%81%D1%82%D0%B0%D1%84_%D0%B4%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%B2%D0%BE%D0%B4


 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʧʨʦʝʢʪʘ: ʋʯʘʱʠʝʩʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʠʟʫʯʘʶʱʠʝ ʪʝʧʣʦʚʳʝ ʜʚʠʛʘʪʝʣʠ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

1. ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʨʳʣʴʯʘʪʢʠ ʠ ʧʦʜʩʪʘʚʢʠ ʜʣʷ ʥʝʸ: ʢʦʥʩʪʨʫʢʪʦʨ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ, ʢʨʳʰʢʘ ʦʪ ʞʝʩʪʷʥʦʡ ʙʘʥʢʠ, ʣʠʥʝʡʢʘ, ʢʘʨʘʥʜʘʰ, ʥʦʞʥʠʮʳ, 

ʮʠʨʢʫʣʴ, ʦʪʚʝʨʪʢʘ, ʛʘʡʢʠ, ʰʘʡʙʳ, ʚʠʥʪʳ. 

2. ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ: ʜʚʝ ʞʝʩʪʷʥʳʝ ʙʘʥʢʠ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ, 

ʥʦʞʥʠʮʳ, ʥʘʚʳʢ ʨʘʙʦʪʳ ʩ ʧʘʷʣʴʥʠʢʦʤ, ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʪʨʫʙʢʘ, ʰʫʨʫʧʦʚʸʨʪ. 

ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ: 

1. ɺ ʞʝʩʪʷʥʦʡ ʙʘʥʢʝ ʩʜʝʣʘʪʴ ʦʪʚʝʨʩʪʠʝ ʚ ʚʠʜʝ ʢʨʫʛʘ, ʦʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʙʠʨʘʪʴ ʚʦʜʫ ʚ ʪʫʨʙʠʥʫ. 
 

 
ʈʠʩʫʥʦʢ 3. ʀʟʛʦʪʦʚʣʝʥʠʝ ʢʦʨʧʫʩʘ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ 

 

2. ʇʨʠʧʘʷʪʴ ʛʘʡʢʫ ʢ ʦʪʚʝʨʩʪʠʶ. 
 

ʈʠʩʫʥʦʢ 4. ʀʟʛʦʪʦʚʣʝʥʠʝ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʚʦʜʳ 

 

3. ʀʟ ʜʨʫʛʦʡ ʞʝʩʪʷʥʦʡ ʙʘʥʢʠ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ʚʳʨʝʟʘʪʴ ʢʨʳʰʢʫ ʠ 

ʦʪʜʝʣʝʥʠʝ ʧʦʜ ʩʫʭʦʝ ʛʦʨʶʯʝʝ. 



 

 
 

ʈʠʩʫʥʦʢ 5. ʀʟʛʦʪʦʚʣʝʥʠʝ ʦʪʩʝʢʘ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ ʜʣʷ ʩʫʭʦʛʦ ʛʦʨʶʯʝʛʦ 

 

4. ʇʨʠʧʘʷʪʴ ʜʚʝ ʯʘʩʪʠ 
 

 
ʈʠʩʫʥʦʢ 6. ʉʦʝʜʠʥʝʥʠʝ ʜʚʫʭ ʯʘʩʪʝʡ 

 

5. ʅʘ ʞʝʩʪʷʥʦʡ ʢʨʳʰʢʝ ʨʘʟʤʝʪʠʪʴ ʣʦʧʘʩʪʠ ʠ ʚʳʨʝʟʘʪʴ ʠʭ. ʀʟ 

ʢʦʥʩʪʨʫʢʪʦʨʘ ʩʦʙʨʘʪʴ ʧʦʜʩʪʘʚʢʫ ʠ ʩʦʝʜʠʥʠʪʴ ʩ ʢʨʳʣʴʯʘʪʢʦʡ, ʣʦʧʘʩʪʠ ʢʦʪʦʨʦʡ 

ʦʪʦʛʥʫʪʴ. 

 
 

ʈʠʩʫʥʦʢ 7. ʀʟʛʦʪʦʚʣʝʥʠʝ ʣʦʧʘʩʪʠ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ 



 

6. ʇʦʜʩʪʘʚʢʫ ʩ ʢʨʳʣʴʯʘʪʢʦʡ ʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʜʚʫʭ ʙʘʥʦʢ. 
 

 

ʈʠʩʫʥʦʢ 8. ʉʦʝʜʠʥʝʥʠʝ ʧʦʜʩʪʘʚʢʠ ʩ ʢʨʳʣʴʯʘʪʢʦʡ 

 

7. ʉʜʝʣʘʪʴ ʦʪʚʝʨʩʪʠʝ ʠ ʧʨʠʧʘʷʪʴ ʤʘʣʝʥʴʢʫʶ ʪʨʫʙʢʫ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟ ʥʝʝ ʚʳʨʳʚʘʣʠʩʴ ʩʪʨʫʠ ʧʘʨʘ ʠ ʣʦʧʘʩʪʠ ʚʨʘʱʘʣʠʩʴ. 
 

ʈʠʩʫʥʦʢ 9. ʄʦʜʝʣʴ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ 
 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʘʨʦʚʦʡ ʤʘʰʠʥʳ: ʚ ʞʝʣʝʟʥʦʡ ʙʘʥʢʝ ʢʠʧʠʪ ʚʦʜʘ ʠ 

ʦʙʨʘʟʫʝʪʩʷ ʧʘʨ. ɼʘʚʣʝʥʠʝ ʧʘʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠ ʦʥ ʚʳʭʦʜʠʪ ʠʟ ʩʦʧʣʘ ʠ ʚʨʘʱʘʝʪ 

ʜʠʩʢ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ. 
 

ʊʘʙʣʠʮʘ 1. 

ʉʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 

ʄʘʪʝʨʠʘʣ ʂʦʣʠʯʝʩʪʚʦ ʎʝʥʘ ʚ ʨʫʙʣʷʭ 

ʄʝʪʘʣʣʠʯʝʩʢʠʡ ʢʦʥʩʪʨʫʢʪʦʨ 4 ʜʝʪʘʣʠ 10.67 

ɾʝʩʪʷʥʘʷ ʙʘʥʢʘ 2 ʰʪ. 166.00 

ʄʝʪʘʣʣʠʯʝʩʢʘʷ ʪʨʫʙʢʘ 1 ʰʪ. 14.00 

ʎʠʨʢʫʣʴ 1 ʰʪ. 144.00 



 

ʅʦʞʥʠʮʳ 1 ʰʪ. 188.00 

ɻʘʡʢʘ 11 ʰʪ. 5.69 

ɺʠʥʪ 9 ʰʪ. 83.75 

ʉʫʭʦʝ ʛʦʨʶʯʝʝ 1 ʰʪ. 32.90 

ʃʠʥʝʡʢʘ 1 ʰʪ. 21.00 

ʂʘʨʘʥʜʘʰ 1 ʰʪ. 14.00 

ʆʪʚʝʨʪʢʘ 1 ʰʪ. 33.00 

ʐʫʨʫʧʦʚʸʨʪ 1 ʰʪ. 850.00 

ʇʘʷʣʴʥʠʢ 1 ʰʪ. 172.00 

ʇʨʠʧʦʡ ʜʣʷ ʧʘʷʣʴʥʠʢʘ 0,5 ʤ 11.00 

ʅʘʩʘʜʢʘ ʜʣʷ ʩʚʝʨʣʝʥʠʷ ʢʨʫʛʣʳʭ 
ʦʪʚʝʨʩʪʠʡ 

1 ʰʪ. 75.00 

ʐʘʡʙʘ 2 ʰʪ. 10.00 

ʀʪʦʛ:  1830.11 
 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ: ɼʘʥʥʘʷ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ 

ʙʫʜʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʜʝʣʘ 

çʇʘʨʦʚʳʝ ʜʚʠʛʘʪʝʣʠè, ʯʪʦ ʧʦʟʚʦʣʠʪ ʥʘʛʣʷʜʥʦ ʠʟʫʯʘʪʴ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʠ 

ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɿʘʢʣʶʯʝʥʠʝ: ʄʦʜʝʣʴ ʨʘʟʨʘʙʦʪʘʥʘ, ʩʦʟʜʘʥʘ ʠ ʨʝʘʣʴʥʦ ʨʘʙʦʪʘʝʪ: ʣʦʧʘʩʪʠ 

ʥʘʯʠʥʘʶʪ ʢʨʫʪʠʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʘʨʘ. ɺ ʭʦʜʝ ʩʚʦʝʡ ʨʘʙʦʪʳ  ̫ ʠʟʫʯʠʣʘ 

ʫʩʪʨʦʡʩʪʚʦ, ʥʘʟʥʘʯʝʥʠʝ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʝʧʣʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ 

ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ. ʅʘʫʯʠʣʘʩʴ ʩʦʩʪʘʚʣʷʪʴ ʧʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ, 

ʩʦʙʠʨʘʪʴ ʤʦʜʝʣʴ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ ʧʦ ʥʘʤʝʯʝʥʥʦʤʫ ʧʣʘʥʫ. ɺ ʭʦʜʝ ɻ ʢʩʧʝʨʠʤʝʥʪʘ, 

ʤʥʦʡ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʪʫʨʙʠʥʳ ʠ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ 

ʟʘʚʠʩʷʪ ʦʪ ʨʘʜʠʫʩʘ ʣʦʧʘʩʪʝʡ ʪʫʨʙʠʥʳ, ʨʘʩʩʯʠʪʘʥ ʧʝʨʠʦʜ ʚʨʘʱʝʥʠʷ, ʣʠʥʝʡʥʘʷ ʠ 

ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ. 
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ʈɸɿʈɸɹʆʊʂɸ ʇɸʈɸʄɽʊʈʀʏɽʉʂʆʁ ʄʆɼɽʃʀ 3D-ʇʈʀʅʊɽʈɸ 

ʂʦʣʤʦʛʦʨʦʚʘ ʂʠʨʘ ɽʚʛʝʥʴʝʚʥʘ, ɿʘʨʫʙʠʥ ɻʣʝʙ ɸʣʝʢʩʝʝʚʠʯ, 

ɸʙʜʫʣʠʥ ʂʘʨʠʤ ʀʣʴʜʘʨʦʚʠʯ, ɾʫʨʘʚʣʝʚʘ ʉʥʝʞʘʥʘ ʉʝʨʛʝʝʚʥʘ 
ʄɸʆʋ ʣʠʮʝʡ ˉ1 ʠʤʝʥʠ ɸ.ʉ. ʇʫʰʢʠʥʘ, ʛ. ʊʦʤʩʢ,10 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʣʝʜʘ ɸʣʝʢʩʝʡ ʅʠʢʦʣʘʝʚʠʯ, ʢ.ʪ.ʥ., ʆʕʀ ʀʐʅʂɹ ʊʇʋ 

 

ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ 3D-ʧʝʯʘʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʩʪʦʪʝ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʝʪʘʣʝʡ. ɹʣʘʛʦʜʘʨʷ ʧʦʜʦʙʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ 

ʪʨʝʭʤʝʨʥʘʷ ʧʝʯʘʪʴ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ [1]. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 3D-ʤʦʜʝʣʠ 

3D-ʧʨʠʥʪʝʨʘ, ʧʝʯʘʪʘʶʱʝʛʦ ʨʘʟʣʠʯʥʳʤʠ ʧʣʘʩʪʠʢʘʤʠ (FDM ʧʨʠʥʪʝʨ). FDM 

(ʘʜʜʠʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ) ï ʵʪʦ ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ 3D- 

ʧʝʯʘʪʠ ʚ ʤʠʨʝ. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʯʘʪʴ ʨʘʟʣʠʯʥʳʭ 

ʠʟʜʝʣʠʡ ʢʘʢ ʥʘ ʥʝʜʦʨʦʛʠʭ ʜʦʤʘʰʥʠʭ ʧʨʠʥʪʝʨʘʭ, ʪʘʢ ʠ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ 3D-ʧʨʠʥʪʝʨʘʭ, ʠʤʝʶʱʠʭ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ. ʉʫʪʴ ʪʝʭʥʦʣʦʛʠʠ 

FDM ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʦʡʥʦʡ ʧʝʯʘʪʠ ʜʝʪʘʣʠ ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʧʣʘʚʣʝʥʥʦʡ 

ʧʣʘʩʪʠʢʦʚʦʡ ʥʠʪʠ [2]. 

ɸʥʘʣʠʟ ʨʳʥʢʘ ʥʝʜʦʨʦʛʠʭ ʜʦʤʘʰʥʠʭ 3D-ʧʨʠʥʪʝʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ 3D-ʧʨʠʥʪʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʦʡ, ʘ 

ʪʘʢʞʝ ʥʘʫʯʠʪʴʩʷ ʨʘʙʦʪʘʪʴ ʚ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

(ʉɸʇʈ). ɼʣʷ ʠʟʫʯʝʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʉɸʇʈ T-Flex, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʙʝʩʧʣʘʪʥʫʶ ʚʝʨʩʠʶ ʜʣʷ ʦʙʫʯʝʥʠʷ [3]. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. 3D-ʧʨʠʥʪʝʨ, 3D-ʤʦʜʝʣʴ, ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ, ʉɸʇʈ, 

ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ. 

 

ʆʙʟʦʨ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʭʝʤ 3D-ʧʨʠʥʪʝʨʦʚ. ʆʩʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʷʚʣʷʝʪʩʷ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ. ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ï ʵʪʦ ʩʭʝʤʘ, 

ʥʘ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʚʠʞʝʥʠʷ ʦʪ ʜʚʠʛʘʪʝʣʷ ʯʝʨʝʟ 

ʧʝʨʝʜʘʪʦʯʥʳʡ ʤʝʭʘʥʠʟʤ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʘʰʠʥʳ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʨʘʙʦʯʠʤʠ 

ʦʨʛʘʥʘʤʠ 3D-ʧʨʠʥʪʝʨʘ ʷʚʣʷʶʪʩʷ: ʧʝʯʘʪʘʶʱʘʷ ʛʦʣʦʚʢʘ (ʵʢʩʪʨʫʜʝʨ), ʩʪʦʣʠʢ ʜʣʷ 

ʧʝʯʘʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʪʝʣʠ FDM ʧʨʠʥʪʝʨʦʚ ʧʨʝʜʣʘʛʘʶʪ 3 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ɻ ʢʩʪʨʫʜʝʨʘ: 1 ï ʜʚʠʛʘʪʴ ʩʘʤ ɻ ʢʩʪʨʫʜʝʨ; 

2 ï ʧʝʨʝʤʝʱʘʪʴ (ʚʨʘʱʘʪʴ) ʩʪʦʣ, ʥʘ ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʯʘʪʴ; 3 ï ʤʝʥʷʪʴ 

ʧʦʣʦʞʝʥʠʝ ʵʢʩʪʨʫʜʝʨʘ ʠ ʩʪʦʣʘ ʧʦ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʩʭʝʤʝ. ʇʦʩʣʝʜʥʠʡ ʚʘʨʠʘʥʪ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥ, ʪʘʢ ʢʘʢ ʟʘ ʩʯʸʪ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʵʢʩʪʨʫʜʝʨʘ ʠ 

ʩʪʦʣʘ ʧʦʚʳʰʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʧʝʯʘʪʠ. 

ʂʘʨʪʝʟʠʘʥʩʢʘʷ ʢʠʥʝʤʘʪʠʢʘ. 
ʇʨʠʥʪʝʨʳ ʩ ʢʘʨʪʝʟʠʘʥʩʢʦʡ ʢʠʥʝʤʘʪʠʢʦʡ ʦʩʥʦʚʘʥʳ ʥʘ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ, ʦʩʠ X, Y ʠ Z. ʇʦ ʪʨʸʤ ʣʠʥʝʡʥʳʤ ʦʩʷʤ ʟʘʜʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʳ, ʧʦ 

ʢʦʪʦʨʳʤ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʝʯʘʪʘʶʱʘʷ ʛʦʣʦʚʢʘ ʠ ʩʪʦʣ. 



 

ɼʣʷ ʢʘʨʪʝʟʠʘʥʩʢʦʡ ʢʠʥʝʤʘʪʠʢʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 3 ʩʘʤʳʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʩʭʝʤʳ ʜʚʠʞʝʥʠʷ: 1 ï ʕʢʩʪʨʫʜʝʨ ʜʚʠʞʝʪʩʷ ʧʦ ʦʩʷʤ X ʠ Z, ʘ 

ʩʪʦʣ ï ʧʦ ʦʩʠ Y (Prusa Mendel, Huxley, Prusa i3); 2 ï ʵʢʩʪʨʫʜʝʨ ʜʚʠʞʝʪʩʷ ʧʦ ʦʩʠ 

X, ʘ ʩʪʦʣ ï ʧʦ ʦʩʷʤ Z ʠ Y (Felix, ʄɿʊʆ); 3 ï ʵʢʩʪʨʫʜʝʨ ʜʚʠʞʝʪʩʷ ʧʦ ʦʩʷʤ X ʠ Y, 

ʘ ʩʪʦʣ ï ʧʦ ʦʩʠ Z (Ultimaker) [4-8]. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚʚʠʜʫ ʧʨʦʩʪʦʪʳ 

ʩʙʦʨʢʠ ʠ ʜʝʰʝʚʠʟʥʳ ʩʦʩʪʘʚʥʳʭ ʜʝʪʘʣʝʡ ʧʦʣʫʯʠʣʘ ʧʝʨʚʘʷ ʩʭʝʤʘ ʜʚʠʞʝʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʧʝʯʘʪʘʶʱʘʷ ʛʦʣʦʚʢʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʦʩʷʤ X ʠ Z, ʘ ʩʪʦʣ ʧʦ ʦʩʠ Y, 

ʨʠʩʫʥʦʢ 1. 

 

ʈʠʩʫʥʦʢ 1. 3D-ʧʨʠʥʪʝʨ ʩ ʢʘʨʪʝʟʠʘʥʩʢʦʡ ʢʠʥʝʤʘʪʠʢʦʡ 

 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʦʡ ʢʠʥʝʤʘʪʠʢʠ ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʢʘʞʜʦʡ ʠʟ ʦʩʝʡ (1 ʜʚʠʛʘʪʝʣʴ ʥʘ ʢʘʞʜʫʶ ʦʩʴ). ʇʨʦʩʪʦʪʘ ʩʙʦʨʢʠ. ʃʝʛʢʦ ʧʦʥʷʪʴ 

ʢʘʢʘʷ ʠʟ ʦʩʝʡ ʚʥʦʩʠʪ ʥʝʪʦʯʥʦʩʪʠ ʧʨʠ ʧʝʯʘʪʠ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ. ʊʘʢ ʢʘʢ ʧʨʠ ʧʝʯʘʪʠ ʩʪʦʣ 

ʧʝʨʝʤʝʱʘʝʪʩʷ, ʪʦ ʧʨʠ ʨʝʟʢʦʡ ʩʤʝʥʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʯʘʪʠ, ʦʥ ʩʪʨʝʤʠʪʴʩʷ ʝʭʘʪʴ 

ʜʘʣʴʰʝ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʧʝʯʘʪʠ. ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʝʯʘʪʠ 

ʥʫʞʥʦ ʚʳʙʠʨʘʪʴ ʥʝʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ, ʦʪ 40 ʜʦ 60 ʤʤ/ʩ. ʀʟ-ʟʘ 

ʦʪʢʨʳʪʦʛʦ ʢʦʨʧʫʩʘ ʠ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʤʝʱʘʶʱʝʛʦʩʷ ʩʪʦʣʘ ʜʝʪʘʣʴ ʠʟʣʠʰʥʝ 

ʦʭʣʘʞʜʘʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʝʸ ʦʪʣʠʧʘʥʠʶ ʚʦ ʚʨʝʤʷ ʧʝʯʘʪʠ ʧʣʘʩʪʠʢʘʤʠ, 

ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʨʝʜʝʣʸʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʝʯʘʪʘʝʤʦʡ 3D- 

ʤʦʜʝʣʠ (ABS, ʥʝʡʣʦʥ). 

 

ʂʦʥʩʦʣʴʥʳʡ 3ɼ-ʧʨʠʥʪʝʨ. 
ʕʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʢʘʨʪʝʟʠʘʥʩʢʦʡ ʧʨʠʥʪʝʨʘ, ʫ ʢʦʪʦʨʦʛʦ ʚʩʝʛʦ ʦʜʥʘ 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʪʦʡʢʘ, ʚʤʝʩʪʦ ʜʚʫʭ, ʨʠʩʫʥʦʢ 2. 



 

 

ʈʠʩʫʥʦʢ 2. ʌʦʪʦʛʨʘʬʠʷ ʢʦʥʩʦʣʴʥʦʛʦ 3D-ʧʨʠʥʪʝʨʘ 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʢʦʤʧʘʢʪʥʦʩʪʴ ʠ çʠʥʪʝʨʝʩʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜè. 

ʅʝʜʦʩʪʘʪʢʠ: ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʠʥʪʝʨʘ ʥʝʦʙʭʦʜʠʤʘ ʢʘʯʝʩʪʚʝʥʥʘʷ ʥʘʧʨʘʚʣʷʶʱʘʷ ʠ 

ʧʨʦʯʥʘʷ ʨʘʤʘ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʝʨʝʢʦʩʦʚ ʚʦ ʚʨʝʤʷ ʧʝʯʘʪʠ. ʉʣʦʞʥʦʩʪʴ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʠʥʪʝʨʘ ʩ ʜʣʠʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʙʦʣʝʝ 200 ʤʤ, ʧʦ ʢʦʪʦʨʦʡ 

ʜʚʠʞʝʪʩʷ ʵʢʩʪʨʫʜʝʨ. 

 

ɼʝʣʴʪʘ ʢʠʥʝʤʘʪʠʢʘ. 
ʂʠʥʝʤʘʪʠʢʫ ʜʝʣʴʪʘ-ʨʦʙʦʪʘ ʨʘʟʨʘʙʦʪʘʣ ʰʚʝʡʮʘʨʩʢʠʡ ʫʯʸʥʳʡ ʈʝʡʤʦʥʜ 

ʂʣʘʚʝʣʴ [9], ʨʠʩʫʥʦʢ 3ʘ. 
 

 

 
ʘ) ɼʝʣʴʪʘ-ʨʦʙʦʪ ʈʝʡʤʦʥʜʘ ʂʣʘʚʝʣʷ ʙ) ʂʠʥʝʤʘʪʠʢʘ ʜʝʣʴʪʘ-ʧʨʠʥʪʝʨʘ 

ʈʠʩʫʥʦʢ 3. ɼʝʣʴʪʘ ʢʠʥʝʤʘʪʠʢʘ 

ʅʘ ʦʩʥʦʚʝ ʜʝʣʴʪʘ-ʨʦʙʦʪʘ, ʧʨʠʚʝʜʸʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 3, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʜʝʣʴʪʘ-ʧʨʠʥʪʝʨʘ ʫ ʢʦʪʦʨʦʛʦ ʧʝʨʝʤʝʱʝʥʠʝ ʧʝʯʘʪʘʶʱʝʡ ʛʦʣʦʚʢʠ ʧʦ 

ʪʨʸʤ ʦʩʷʤ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʪʨʸʭ ʦʜʠʥʘʢʦʚʳʭ ʢʘʨʝʪʦʢ, ʢʦʪʦʨʳʝ ʜʚʠʛʘʶʪʩʷ 

ʧʦ ʚʝʨʪʠʢʘʣʴʥʳʤ ʥʘʧʨʘʚʣʷʶʱʠʤ [10], ʨʠʩʫʥʦʢ 3ʙ. 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʜʝʣʴʪʘ-ʢʠʥʝʤʘʪʠʢʠ ̫ ʚʣʷʝʪʩʷ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʯʘʪʠ 

ʩʨʝʜʠ ʚʩʝʭ 3D-ʧʨʠʥʪʝʨʦʚ ï ʙʦʣʝʝ 100 ʤʤ/ʩ. ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ 



 

ʨʝʛʫʣʠʨʦʚʢʠ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʩʪʦʣʘ. ʉʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʘʷ 

ʪʨʝʙʦʚʘʪʝʣʴʥʘ ʢ ʢʘʯʝʩʪʚʫ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʩʣʦʞʥʦʩʪʴ ʚ ʨʝʤʦʥʪʝ. 

ʈʘʩʩʤʦʪʨʝʚ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʘʟʣʠʯʥʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʭʝʤ 3D- 

ʧʨʠʥʪʝʨʦʚ, ʙʳʣʘ ʧʨʠʥʷʪʘ ʢ ʨʝʘʣʠʟʘʮʠʠ ʢʘʨʪʝʟʠʘʥʩʢʘʷ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʚ 

ʢʦʪʦʨʦʡ ʵʢʩʪʨʫʜʝʨ ʜʚʠʞʝʪʩʷ ʧʦ ʦʩʷʤ X ʠ Z, ʘ ʩʪʦʣ ï ʧʦ ʦʩʠ Y, ʨʠʩʫʥʦʢ 1. 

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʨʘʤʳ ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʣʶʤʠʥʠʝʚʳʡ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ ʧʨʦʬʠʣʴ ʨʘʟʣʠʯʥʦʛʦ ʩʝʯʝʥʠʷ [11]. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʨʘʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʠ ʪʠʧʦʨʘʟʤʝʨʘ ʧʨʦʬʠʣʷ: 20ʭ20 ʤʤ, 40ʭ40 ʤʤ ʠ 20ʭ40 ʤʤ. 

ɺʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ çɺʳʪʘʣʢʠʚʘʥʠʝè ʚ T-Flex, ʜʣʷ ʜʣʠʥʳ ʢʘʞʜʦʛʦ ʧʨʦʬʠʣʷ 

ʥʘʟʥʘʯʘʣʩʷ ʧʘʨʘʤʝʪʨ L ʨʘʚʥʳʡ 200 ʤʤ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʥʘʟʥʘʯʘʝʪʩʷ 

ʚʥʝʰʥʠʤ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠ ʩʙʦʨʢʝ ʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʠʟʤʝʥʷʪʴ. ʇʨʠ ʩʙʦʨʢʝ 

ʦʩʥʦʚʘʥʠʷ ʧʨʠʥʪʝʨʘ ʩʦʟʜʘʶʪʩʷ ʜʚʝ ʧʝʨʝʤʝʥʥʳʝ: Lɼ ï ʜʣʠʥʘ ʦʩʥʦʚʘʥʠʷ ʧʨʠʥʪʝʨʘ 

ʨʘʚʥʘʷ 350 ʤʤ; Lʐ ï ʰʠʨʠʥʘ ʦʩʥʦʚʘʥʠʷ ʧʨʠʥʪʝʨʘ ʨʘʚʥʘʷ 490 ʤʤ. ʅʘ ʨʠʩʫʥʢʝ 5 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʩʥʦʚʘʥʠʝ 3D-ʧʨʠʥʪʝʨʘ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʯʝʨʝʟ 

ʧʝʨʝʤʝʥʥʳʝ Lɼ ʠ Lʐ, ʨʠʩʫʥʦʢ 5. 

  

ʘ) ʈʘʟʤʝʨʳ ʦʩʥʦʚʘʥʠʷ 350ʭ490 ʤʤ ʙ) ʈʘʟʤʝʨʳ ʦʩʥʦʚʘʥʠʷ 450ʭ590 ʤʤ 

ʈʠʩʫʥʦʢ 5. ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʩʙʦʨʢʘ ʦʩʥʦʚʘʥʠʷ ʧʨʠʥʪʝʨʘ 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʜʦʙʘʚʣʷʶʪʩʷ ʜʚʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʪʦʡʢʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʙʫʜʝʪ ʢʨʝʧʠʪʴʩʷ ʵʢʩʪʨʫʜʝʨ ʠ ʚ ʬʘʡʣʝ ʩʙʦʨʢʠ ʩʦʟʜʘʶʪʩʷ ʜʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʧʝʨʝʤʝʥʥʳʝ: Lɺ ï ʚʳʩʦʪʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʦʡʢʠ ʧʨʠʥʪʝʨʘ; Lʉʄ ï ʜʣʠʥʘ ʩʤʝʱʝʥʠʷ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʦʡʢʠ ʦʪ ʢʨʘʷ ʧʨʠʥʪʝʨʘ, ʨʠʩʫʥʦʢ 6. 

 
ʈʠʩʫʥʦʢ 6. ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʨʘʤʘ 3D-ʧʨʠʥʪʝʨʘ 



 

ɺʳʚʦʜʳ ʠ ʜʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʩʣʝʜʦʚʘʥʠʷ/ʧʨʦʝʢʪʘ 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʥʘʫʯʠʣʠʩʴ ʙʘʟʦʚʳʤ ʧʨʠʥʮʠʧʘʤ ʨʘʙʦʪʳ ʚ 

ʉɸʇʈ T-Flex. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʣʘʥʠʨʫʝʪʩʷ ʜʦʙʘʚʠʪʴ 

ʦʩʪʘʣʴʥʳʝ ʯʘʩʪʠ 3D-ʧʨʠʥʪʝʨʘ: ʜʚʠʛʘʪʝʣʠ, ʥʘʧʨʘʚʣʷʶʱʠʝ, ʵʢʩʪʨʫʜʝʨ, ʩʪʦʣʠʢ, ʘ 

ʪʘʢʞʝ ʜʦʙʘʚʠʪʴ ʧʣʘʪʫ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʨʦʚʝʩʪʠ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʦ ʜʦʩʪʦʠʥʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʯʘʩʪʝʡ 3D-ʧʨʠʥʪʝʨʘ. ʊʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʠ 

ʚʳʧʫʩʢ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʠ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʉɸʇʈ T-Flex. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 3D-ʧʝʯʘʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 

ï https://vektorus.ru/blog/aktualnost-3d-pechati.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18.02.2023). 

2. ʊʝʭʥʦʣʦʛʠʷ 3D-ʧʝʯʘʪʠ FDM [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 
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çʋʄʅʓʁ ʂɸɹʀʅɽʊè ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʍ 

ʉʀʉʊɽʄ (ʅɸ ʇʈʀʄɽʈɽ ʄɸʆʋ ʉʇʃ) 

ɼʘʚʣʝʪʦʚ ɸʣʝʢʩʝʡ ɿʠʥʫʣʣʘʝʚʠʯ, ʂʦʥʜʨʘʪʴʝʚ ɸʥʘʪʦʣʠʡ ʃʴʚʦʚʠʯ, 

ʇʘʚʣʦʚ ɼʝʥʠʩ ʀʚʘʥʦʚʠʯ 
ʄɸʆʋ ʉʘʭʘ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʣʠʮʝʡ, ʛ. ʗʢʫʪʩʢ, 10 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ɼʘʚʣʝʪʦʚʘ ʄʘʨʠʷ ɻʝʨʤʘʥʦʚʥʘ, ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʄɸʆʋ ʉʇʃ, 

ʉʝʤʝʥʦʚ ʉʝʤʝʥ ʆʩʠʧʦʚʠʯ, ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌʀʎ ʗʅʎ ʉʆ ʈɸʅ 

 

çʋʤʥʳʡ ʜʦʤè ï ʵʪʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʙʝʨʫʱʠʝ ʥʘ ʩʝʙʷ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʜʘʯ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʦʤ ʜʦʤʘ. ʕʪʦ 

ʫʞʝ ʥʝ ʬʘʥʪʘʩʪʠʢʘ, ʘ ʨʝʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʣʦʞʠʪʴ ʟʘʙʦʪʳ ʥʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʧʨʘʚʣʷʶʱʫʶ ʚ ʜʦʤʝ ʦʪʦʧʣʝʥʠʝʤ ʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝʤ, ʨʝʛʫʣʠʨʫʶʱʫʶ ʦʩʚʝʱʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ ʠ 

ʩʧʦʩʦʙʥʫʶ ʚʳʧʦʣʥʷʪʴ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʛ. ʗʢʫʪʩʢʝ ʤ  r ʥʘʰʣʠ 2 ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʩʠʩʪʝʤʝ çʫʤʥʳʡ ʜʦʤè. ʕʪʠ ʢʦʤʧʘʥʠʠ ʩʘʤʠ ʥʝ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʟʘʢʫʧʘʶʪʩʷ ʫ ʧʦʩʪʘʚʱʠʢʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤ  r ʨʝʰʠʣʠ ʠʟʛʦʪʦʚʠʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʥʘ 

ʧʨʠʤʝʨʝ çʫʤʥʦʛʦ ʢʘʙʠʥʝʪʘè ʥʘʰʝʡ ʰʢʦʣʳ, ʩʨʘʚʥʠʪʴ ʮʝʥʳ ʥʘ ʨʘʩʭʦʜʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʚʳʡʪʠ ʥʘ ʨʳʥʦʢ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ, ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʤʦʥʠʪʦʨʠʥʛʦʚʦʡ 

ʩʠʩʪʝʤʳ çʋʤʥʦʛʦ ʢʘʙʠʥʝʪʘè. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʩʨʝʜʫ Arduino. 
2. ʈʘʟʨʘʙʦʪʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʤʦʥʠʪʦʨʠʥʛʦʚʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʢʘʙʠʥʝʪʘ. 

3. ʀʩʩʣʝʜʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘʙʠʥʝʪʘ. 

4. ʅʘʡʪʠ ʠ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʜʘʚʘʝʤʳʭ ʘʥʘʣʦʛʦʚ. 
ɺ ʥʘʰʝ ʚʨʝʤʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ, ʷʚʣʷʝʪʩʷ, çArduinoè, 

ʢʦʪʦʨʳʡ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʦʥʘʣʳ, ʥʘʧʨʠʤʝʨ 

ʧʨʦʛʨʘʤʤʘʪʦʨ, ɸʎʇ, ʮʠʬʨʦʚʳʝ ʫʩʠʣʠʪʝʣʠ, ʠ ʩʘʤ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ. ɼʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʦʜʭʦʜʠʪ çArduinoè, ʪʘʢʞʝ ʠʤʝʝʪ 

ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʥʘʰʝʛʦ 

ʧʨʦʝʢʪʘ, ʙʳʣʦ ʨʝʰʝʥʦ ʚʳʙʨʘʪʴ ʠʤʝʥʥʦ ʜʘʥʥʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʧʠʩʘʥʦ ʥʘ ʷʟʳʢʝ çʉ++è (ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.) ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ Arduino ʄega 2560. ʆʩʥʦʚʥʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ - ʪʨʘʥʩʣʠʨʦʚʘʥʠʝ ʠ ʦʪʧʨʘʚʢʘ 

ʜʘʥʥʳʭ ʯʝʨʝʟ GPRS ʩʝʪʴ ʥʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʝʨʚʠʩ çʅʘʨʦʜʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛè. ʆʩʥʦʚʥʘʷ ʩʫʪʴ ʥʘʧʠʩʘʥʥʦʡ ʥʘʤʠ ʧʨʦʛʨʘʤʤʳ, ʣʝʞʠʪ ʚ ʧʦʣʫʯʝʥʠʠ 

ʜʘʥʥʳʭ ʦʪ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʜʣʷ ʦʪʧʨʘʚʢʠ ʠʣʠ 

ʪʨʘʥʩʣʠʨʦʚʘʥʠʷ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʝʨʚʠʩ çʅʘʨʦʜʥʳʡ ʤʦʥʠʪʦʨʠʥʛè ʩ 

ʧʦʤʦʱʴʶ GPRS ʧʘʢʝʪʦʚ. ɼʣʷ ʥʘʯʘʣʘ ʩʦʟʜʘʶʪʩʷ ʧʝʨʝʤʝʥʥʳʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ 

ʜʘʪʯʠʢʦʚ ʠ ʚʢʣʶʯʘʶʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʙʠʙʣʠʦʪʝʢʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʦʪʩʣʝʞʠʚʘʪʴ, ʠ ʠʟʤʝʨʷʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ #define ʠ 

include. 

ɼʘʪʯʠʢʠ, ʢʦʪʦʨʳʝ ʤ  rʠʩʧʦʣʴʟʦʚʘʣʠ: 



 

çʄʆɿɻè 
ʚʩʝʡ ʩʠʩʪʝʤʳ 

Arduino 2560 

ɼʘʪʯʠʢʠ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ DHT22 

ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʚʣʘʞʥʦʩʪʠ DHT22 
 

 

ɼʘʪʯʠʢ ʛʘʟʘ MQ-135 

(ʘʤʤʠʘʢ, ʙʝʥʟʦʣ, ʩʧʠʨʪ, 

ʜʳʤ) 

ʀʥʬʨʘʢʨʘʩʥʳʡ ʜʘʪʯʠʢ 

ʜʚʠʞʝʥʠʷ HC-SR501 
 

 
 

ʈʘʟʨʘʙʦʪʘʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʤʠʢʨʦʢʣʠʤʘʪʘ ʥʘ ʙʘʟʝ ʢʦʥʪʨʦʣʣʝʨʘ 

Arduino. ʇʦʣʫʯʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʧʦʢʘʟʘʥʠʷ ʩ ʜʘʪʯʠʢʦʚ. 
 

 
     

 
 

 

 

 

 

 

 

 
 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʦʚ ʢ Arduino 

  

ʈʠʩ 2. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ 

 

ɼʣʷ ʚʳʚʝʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟ ʜʘʪʯʠʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ 

Serial.println ʥʘ ʤʦʥʠʪʦʨ ʢʦʤʧʴʶʪʝʨʘ, ʪʦ ʝʩʪʴ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʥʘʧʨʷʤʫʶ ʩ ʧʦʨʪʘ. 

ɼʘʣʝʝ ʥʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʬʫʥʢʮʠʠ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʘʪʯʠʢʘ, ʪʘʢ 

ʢʘʢ ʜʘʥʥʳʡ ʪʠʧ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʙʫʜʝʪ ʦʪʧʨʘʚʠʪʴ ʚ ʤʦʥʠʪʦʨʠʥʛʦʚʫʶ ʩʠʩʪʝʤʫ ʩ 

ʧʦʤʦʱʴʶ GPRS. 

GPRS SHIELD ʜʣʷ 

ʫʜʘʣʸʥʥʦʛʦ ʩʥʷʪʠʷ 

ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ 

ɼʘʪʯʠʢʠ ʛʘʟʘ 

MQ-135 



 

  
 

ʈʠʩ 3. ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʘʪʯʠʢʘʤʠ MQ135 ʠ DHT22 

 

ʂʘʙʠʥʝʪ, ʚ ʢʦʪʦʨʳʡ ʤ  r ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, 

ʥʘʭʦʜʠʪʩʷ ʚ ʟʜʘʥʠʠ ʀʥʞʝʥʝʨʥʦʡ ʰʢʦʣʳ ʄɸʆʋ ʉʇʃ ʥʘ 3 ʵʪʘʞʝ. 

ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ 

ʧʣʦʱʘʜʴ ʠ ʛʝʦʤʝʪʨʠʶ ʧʦʤʝʱʝʥʠʷ. ʂʘʢ ʤʳ ʚʩʝ ʧʦʥʠʤʘʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʛʘ 

ʧʝʨʝʤʝʥʥʳʝ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʦʵʪʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʪʯʠʢʦʚ ʦʯʝʥʴ 

ʚʘʞʥʳ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʤʥʦʞʝʩʪʚ ʜʘʥʥʳʭ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʙʠʥʝʪʘ ʤ  r ʧʨʦʚʝʣʠ 

ʥʝʙʦʣʴʰʦʡ ʵʢʩʧʝʨʠʤʝʥʪ: ʨʘʩʧʦʣʦʞʠʣʠ ʜʘʪʯʠʢʠ ʨʷʜʦʤ ʠ ʧʦʜʘʣʴʰʝ ʦʪ 

ʫʚʣʘʞʥʠʪʝʣʷ ʚʦʟʜʫʭʘ. ɼʘʪʯʠʢʠ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ 

ʜʚʫʭ ʫʨʦʚʥʷʭ: 0 ʤʝʪʨʦʚ ʠ 1 ʤʝʪʨ ʦʪ ʧʦʣʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʯʘʣʠ ʩ ʫʪʨʘ, ʚʣʘʞʥʦʩʪʴ 

ʚ ʢʘʙʠʥʝʪʝ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ (ʊʘʙʣʠʮʘ 1, ʨʠʩ. 4), ʢʘʢ ʚʠʜʥʦ ʧʦ ʧʦʢʘʟʘʥʠʷʤ 

ʚʣʘʞʥʦʩʪʴ ʥʘʯʘʣʘ ʚʦʟʨʘʩʪʘʪʴ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʧʘʜʘʪʴ. 
ʊʘʙʣʠʮʘ 1 

 
ɺʨʝʤʷ 8:11 8:21 8:31 8:41 8:51 9:01 9:11 9:21 9:31 9:41 9:51 

 

ʚʣʘʞʥʦʩʪʴ 1 7% 22%  28%  31%  31% 32% 34%  36%  35%  39% 38%  
ʚʣʘʞʥʦʩʪʴ 2 1% 16%  22%  25%  25% 28% 27%  32%  32%  33% 34% 

ʪʝʤʧʝʨʘʪʫʨʘ 1 25 24  23  23  23 22 22  22  22  22 22 

ʪʝʤʧʝʨʘʪʫʨʘ 2 24 22  22  22  22 21 21  21  21  21 21 

ʇʦʢʘʟʘʥʠʷ ʦʪʥ. ʚʣʘʞʥʦʩʪʠ,% 

60% 

 
40% 

 
20% 

 
0% 

8:11 8:21   8:31   8:41   8:51   9:01   9:11   9:21   9:31   9:41   9:51 

ʚʣʘʞʥʦʩʪʴ 1 ʚʣʘʞʥʦʩʪʴ 2 

ʇʦʢʘʟʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ,  

26 

24 

22 

20 

18 
8:11 8:21 8:31 8:41 8:51 9:01 9:11 9:21 9:31 9:41 9:51 

 

ʪʝʤʧʝʨʘʪʫʨʘ 1 ʪʝʤʧʝʨʘʪʫʨʘ 2 

ʈʠʩ 4. ʇʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʤʝʪʨʝ ʦʪ ʫʚʣʘʞʥʠʪʝʣʷ ʚʦʟʜʫʭʘ 



 

ɺ ʪʘʙʣʠʮʝ 2 ʜʘʥʥʳʝ ʦʪ ʜʘʪʯʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʜʨʫʛʦʤ ʢʦʥʮʝ ʢʦʤʥʘʪʳ. 

ʋʚʣʘʞʥʠʪʝʣʴ ʚʦʟʜʫʭʘ ʚʳʢʣʶʯʠʣʠ ʚ 11:00 ʯʘʩʦʚ ʠ ʧʦ ʨʠʩʫʥʢʝ 11 ʚʠʜʥʦ, ʯʪʦ 

ʧʦʢʘʟʘʪʝʣʠ ʚʣʘʞʥʦʩʪʠ ʩʪʘʣʠ ʩʧʘʜʘʪʴ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʚ ʪʦʤ ʞʝ ʩʦʩʪʦʷʥʠʠ. 
ʊʘʙʣʠʮʘ 2. 

ɺʨʝʤʷ 9:57 10:07 10:17 10:27 10:37 10:47 10:57 11:07 11:17 11:27 11:37 
 

ʚʣʘʞʥʦʩʪʴ 1 40% 31% 30% 30% 29%  31% 32% 32% 28% 23% 20%  
ʚʣʘʞʥʦʩʪʴ 2 35% 15% 14% 15% 14%  15% 17% 16% 14% 10% 7% 

ʪʝʤʧʝʨʘʪʫʨʘ 1 23 24 24 24 24  24 24 24 23 24 24 

ʪʝʤʧʝʨʘʪʫʨʘ 2 21 27 27 26 26  26 26 26 26 27 27 

ʇʦʢʘʟʘʥʠʷ ʦʪʥ. ʚʣʘʞʥʦʩʪʠ, % 
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ʚʣʘʞʥʦʩʪʴ 1 ʚʣʘʞʥʦʩʪʴ 2 

 
ʇʦʢʘʟʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ,  
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ʪʝʤʧʝʨʘʪʫʨʘ 1 ʪʝʤʧʝʨʘʪʫʨʘ 2 

ʈʠʩ 5. ʇʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʜʨʫʛʦʤ ʢʦʥʮʝ ʢʦʤʥʘʪʳ. 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤ  r ʚʳʷʩʥʠʣʠ ʧʨʠʤʝʨʥʦʝ ʪʝʤʧʝʨʘʪʫʨʥʦʝ 

ʧʦʣʝ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʥʘʰʣʠ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʤʝʩʪʘ ʜʣʷ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʜʘʪʯʠʢʦʚ. ʅʘ ʨʠʩʫʥʢʝ 12 ʧʦʢʘʟʘʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʪʯʠʢʦʚ ʚ ʪʨʝʭ ʤʝʩʪʘʭ ʜʣʷ 

ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʚ ʧʦʤʝʱʝʥʠʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠʤʝʥʥʦ ʪʝ ʜʘʥʥʳʝ, ʥʘʤʠ ʙʳʣʦ ʨʝʰʝʥʦ ʠʟʤʝʨʷʪʴ ʩʨʘʟʫ ʩ ʪʨʝʭ 

ʪʦʯʝʢ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʧʨʦʠʟʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʦ ʝʩʪʴ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ʚʩʝʛʜʘ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʚʦʙʦʜʥʦʡ ʠʣʠ ʚʳʥʫʞʜʝʥʥʦʡ ʢʦʥʚʝʢʮʠʠ. 

ɼʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʫʣʴʪʘʪʫ ʥʘʫʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʈʠʩ 6. ʇʣʘʥ ʢʘʙʠʥʝʪʘ ʩ ʨʘʟʤʝʪʢʦʡ ʜʘʪʯʠʢʦʚ ʈʠʩ 7. 3D-ʤʦʜʝʣʴ ʢʘʙʠʥʝʪʘ 



 

ʉʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ ʩ ʧʨʦʜʘʚʘʝʤʳʤʠ ʘʥʘʣʦʛʘʤʠ 

ˉ ʅʘʟʚʘʥʠʝ ʂʦʤʧʣʝʢʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʎʝʥʘ 

1 ʂʦʤʧʣʝʢʪ 
çʋʧʨʘʚʣʝʥʠʝ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴè 

ʋʧʨʘʚʣʷʶʱʠʡ ʤʦʜʫʣʴ. 
ɼʘʪʯʠʢʠ ʦʪʢʨʳʪʠʷ, ʟʘʜʳʤʣʝʥʠʷ, ʧʨʦʪʝʯʢʠ. 

4999ʨ + 
ʜʦʩʪʘʚʢʘ 

2 ʂʦʤʧʣʝʢʪ çʋʤʥʘʷ 

ʢʚʘʨʪʠʨʘè 

ʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ. ɺʠʜʝʦʢʘʤʝʨʘ 
ɼʘʪʯʠʢʠ ʦʪʢʨʳʪʠʷ, ʧʨʦʪʝʯʢʠ. ʈʝʣʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʦʩʚʝʱʝʥʠʝʤ 

15990 ʨ + 
ʜʦʩʪʘʚʢʘ 

3 "ʉʝʨʚʝʨʥʘʷ" 

(ʂʦʤʧʣʝʢʪ #2) 

ʎʝʥʪʨʘʣʴʥʳʡ ʙʣʦʢ ectoControl v3.3, ʜʘʪʯʠʢ ʢʦʥʪʨʦʣʷ 

ʥʘʣʠʯʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʜʚʘ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʧʨʦʚʦʜʥʳʭ, ʜʘʪʯʠʢ ʜʳʤʘ ʧʨʦʚʦʜʥʦʡ, ʜʘʪʯʠʢ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʧʨʦʚʦʜʥʦʡ, ʩʚʝʪʦʟʚʫʢʦʚʘʷ ʩʠʨʝʥʘ, 

ʤʦʱʥʘʷ ʚʳʥʦʩʥʘʷ GSM-ʘʥʪʝʥʥʘ, ɸʂɹ ʜʣʷ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ ʙʝʟ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʜʦ 10 ʯʘʩʦʚ. ɺʩʝ 
ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʠʥʩʪʨʫʢʮʠʷ 

20400ʨ + 
ʜʦʩʪʘʚʢʘ 

4 ʂʦʤʧʣʝʢʪ ʫʤʥʦʛʦ 

ʜʦʤʘ Xiaomi 

çʅʦʚʦʩʝʣè 

Comfort 

Wi-Fi ʨʦʫʪʝʨ Mi Router 4A, ʎʝʥʪʨʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

Control Hub, ʎʝʥʪʨ ʫʤʥʦʛʦ ʜʦʤʘ Aqara Hub, ɼʘʪʯʠʢ 

ʜʚʠʞʝʥʠʷ Motion Sensor (2 ʰʪ), ɼʘʪʯʠʢ ʦʪʢʨʳʪʠʷ 

ʜʚʝʨʝʡ ʠ ʦʢʦʥ Window and Door Sensor (2 ʰʪ.), ɼʘʪʯʠʢ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ Mi  Temperature and Humidity 

Sensor (2 h ʪ), ɼʘʪʯʠʢ ʧʨʦʪʝʯʢʠ ʚʦʜʳ Water Leak Sensor 

(2 ʰʪ), ʉʝʥʩʦʨ ʦʩʚʝʱʝʥʠʷ Mi Light Detection Sensor (2 

ʰʪ.), ɹʝʩʧʨʦʚʦʜʥʦʡ ʚʳʢʣʶʯʘʪʝʣʴ Wireless Switch (2 

ʰʪ.), ʋʤʥʳʝ ʨʦʟʝʪʢʠ Zigbee ʠʣʠ Wi-Fi (2 ʰʪ.), ʋʤʥʳʝ 

ʣʘʤʧʦʯʢʠ Mi  Smart LED Bulb (3 ʰʪ.), ʂʘʤʝʨʘ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ Mi  Home Security Camera 360 1080p 
(2 ʰʪ), ʋʤʥʳʡ ʯʘʡʥʠʢ Mi  Smart Kettle. 

42750ʨ + 
ʜʦʩʪʘʚʢʘ 

 

ɺ ʜʘʥʥʦʡ ʪʘʙʣʠʮʝ ʫʢʘʟʘʥʳ ʧʨʦʜʘʚʘʝʤʳʝ ʘʥʘʣʦʛʠ ʥʘʰʝʡ ʩʠʩʪʝʤʳ. ʄ  r

ʨʘʟʜʝʣʠʣʠ ʠʭ ʥʘ 4 ʮʝʥʦʚʳʝ ʢʘʪʝʛʦʨʠʠ. ʇʝʨʚʳʝ ʜʚʘ ʢʦʤʧʣʝʢʪʘ ï ʵʪʦ ʢʦʤʧʣʝʢʪʳ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʪʯʠʢʦʚ. ʊʨʝʪʠʡ ʢʦʤʧʣʝʢʪ ï ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ 

ʜʘʪʯʠʢʠ. ʏʝʪʚʝʨʪʳʡ ʢʦʤʧʣʝʢʪ ï ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʝʛʦ ʤʦʞʥʦ ʣʝʛʢʦ 

ʥʘʡʪʠ ʠ ʢʫʧʠʪʴ, ʩʦʩʪʦʠʪ ʠʟ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʪʯʠʢʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʝ ʩʜʝʣʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʀʟʫʯʝʥʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʣʠʪʝʨʘʪʫʨʘ ʧʨʦ Arduino. 
2. ʀʩʩʣʝʜʦʚʘʥʦ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘʙʠʥʝʪʘ, ʜʣʷ ʣʫʯʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʢʘʢ ʠʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʪʝʧʣʦʦʙʤʝʥ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ʠ ʚʳʙʦʨʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʩʪʘ ʜʘʪʯʠʢʦʚ. 

3. ʅʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʤʦʥʠʪʦʨʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ çʫʤʥʳʡ 

ʢʘʙʠʥʝʪè. 

4. ʀʟʫʯʝʥʳ ʛʦʪʦʚʳʝ ʥʘʙʦʨʳ çʋʤʥʦʛʦ ʜʦʤʘè, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ, ʚʩʝ ʫʧʨʘʚʣʷʶʪʩʷ ʩ ʪʝʣʝʬʦʥʘ. ʅʦ ʮʝʥʳ, 

ʢʦʥʝʯʥʦ ʞʝ, ʚʳʩʦʢʠʝ, ʥʝ ʢʘʞʜʳʡ ʩʤʦʞʝʪ ʫʩʪʘʥʦʚʠʪʴ ʵʪʫ ʩʠʩʪʝʤʫ. 

ɺ ʧʣʘʥʘʭ ʫ ʥʘʩ: 

1. ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ (ʩʘʡʪ) ʜʣʷ ʥʘʰʝʡ ʩʠʩʪʝʤʳ; 
2. ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʚʝʩʴ ʫʯʝʙʥʳʡ ʢʦʨʧʫʩ. 



 

ʄʀʆʋʇʈɸɺʃɽʅʀɽ ʄʆɹʀʃʔʅʓʄ ʈʆɹʆʊʆʄ 

ʂʦʩʩ ʗʨʦʩʣʘʚ ʆʣʝʛʦʚʠʯ 

ʆɻɹʆʋ çʊʌʊʃè , ʛ. ʊʦʤʩʢ, 10 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʈʠʤʝʨ ɼʤʠʪʨʠʡ ʀʛʦʨʝʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʆɻɹʆʋ çʊʌʊʃè, ʛ. ʊʦʤʩʢ 
 

çʅʝʡʨʦʪʝʭʥʦʣʦʛʠʠ ð ʥʝ ʯʪʦ-ʪʦ 

ʬʘʥʪʘʩʪʠʯʝʩʢʦʝ, ʘ ʙʣʠʟʢʦʝ ʢ ʥʘʤ ʫʞʝ ʩʝʛʦʜʥʷ. <é> ɺʩʝʭ 

ʧʨʠʟʳʚʘʶ ʚ ʵʪʫ ʦʙʣʘʩʪʴ ʧʦʛʨʫʞʘʪʴʩʷ, ʨʘʟʚʠʚʘʪʴ ʩʚʦʠ 

ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʚʳʢʠ, ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ 

ʩʪʘʨʪʘʧ-ʧʨʦʝʢʪʳ ʩ ʘʤʙʠʮʠʷʤʠ ʥʝ ʤʝʥʴʰʠʤʠ, ʯʝʤ ʫ 

ʀʣʦʥʘ ʄʘʩʢʘè [1].  

ɼʝʥʠʩ ɻʫʩʝʚ, ʜʠʨʝʢʪʦʨ ʮʝʥʪʨʘ 

ʥʝʡʨʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ çʀʥʥʦʧʨʘʢʪʠʢʘè. 

 

 
ʅʝʡʨʦʫʧʨʘʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʣʠ ʩʙʦʝ ʜʨʫʛʠʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʩ ʢʦʤʧʴʶʪʝʨʘ ʠ ʜʨ.), ʘ ʪʘʢʞʝ 

ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ (ʚ ʩʣʫʯʘʝ ʨʘʥʝʥʠʷ ʠʣʠ 

ʠʥʚʘʣʠʜʥʦʩʪʠ). ʕʣʝʢʪʨʦʤʠʦʛʨʘʬʠʷ - ʦʜʠʥ ʠʟ ʥʘʜʸʞʥʳʭ ʩʧʦʩʦʙʦʚ 

ʥʝʡʨʦʫʧʨʘʚʣʝʥʠʷ. 

ʕʣʝʢʪʨʦʤʠʦʛʨʘʬʠʷ (ʕʄɻ, ʕʅʄɻ, ʤʠʦʛʨʘʬʠʷ, ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʷ) ð 

(ʤʠʦ - ʤʳʰʮʳ ʠ éʛʨʘʬʦ - ʧʠʰʫ), ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮʘʭ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʧʨʠ 

ʚʦʟʙʫʞʜʝʥʠʠ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ; ʨʝʛʠʩʪʨʘʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʳʰʮ 

[2]. 

ʎʝʣʴ ʨʘʙʦʪʳ - ʩʙʦʨʢʘ ʩʠʩʪʝʤʳ ʤʠʦʫʧʨʘʚʣʝʥʠʷ ʤʦʙʠʣʴʥʳʤ ʨʦʙʦʪʦʤ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʭ Arduino. 

ʉʧʝʨʚʘ ʩʦʙʨʘʣʠ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ ʥʘ ʧʣʘʪʬʦʨʤʝ DFRobot Turtle 2WD. ʆʥ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʧʣʘʪʫ ʫʧʨʘʚʣʝʥʠʷ Arduino Iskra Neo (ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʢʣʦʥ 

Arduino Leonardo), 2 ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʜʨʘʡʚʝʨ ʜʚʠʛʘʪʝʣʝʡ L298N, 

Bluetooth ʤʦʜʫʣʴ HC-05, ʙʘʪʘʨʝʡʥʳʡ ʙʣʦʢ 5-12 ɺ (ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 5 ʙʘʪʘʨʝʝʢ 

ʪʠʧʘ ɸɸ). 

ɼʣʷ ʩʯʠʪʳʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʤʳ ʩʦʙʨʘʣʠ 

ʩʭʝʤʫ ʠʟ ʜʝʪʘʣʝʡ ʫʯʝʙʥʦʛʦ ʥʘʙʦʨʘ BitronicsLab [3]: ʧʣʘʪʘ Arduino Uno, 2 ʤʦʜʫʣʷ 

ʕʂɻ/ʕʄɻ, Bluetooth ʤʦʜʫʣʴ HC-05. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʪʦʛʨʘʬʠʠ 

ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ ʠ ʩʠʩʪʝʤʳ ʩʯʠʪʳʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 



 

 

ʘ 
 

 
 

ʙ 
ʈʠʩʫʥʦʢ 1 ð ʌʦʪʦʛʨʘʬʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʙʠʣʴʥʳʤ ʨʦʙʦʪʦʤ. 

ʘ ð ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ; ʙ ð ʩʠʩʪʝʤʘ ʩʯʠʪʳʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

 

ʕʣʝʢʪʨʦʜʳ ʤʦʜʫʣʝʡ ʕʂɻ/ʕʄɻ ʢʨʝʧʷʪʩʷ ʮʚʝʪʥʳʝ ʥʘ ʤʳʰʮʫ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʚ 2-2.5 ʩʤ, ʪʸʤʥʳʡ ʥʘ ʤʝʩʪʦ ʙʝʟ ʤʳʰʮ, ʪʘʢ ʢʘʢ ʦʥʠ ʤʦʛʫʪ 

ʩʤʝʩʪʠʪʴ ʥʦʣʴ. ɺ ʢʘʯʝʩʪʚʝ ʚʦʟʤʦʞʥʦʛʦ ʤʝʩʪʘ ʥʘʣʦʞʝʥʠʷ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ 

ʟʘʧʷʩʪʴʝ, ʣʦʢʦʪʴ ʠʣʠ ʚʥʫʪʨʝʥʥʠʡ ʩʛʠʙ ʣʦʢʪʷ. 

ʄʦʜʫʣʠ ʕʂɻ/ʕʄɻ ʦʙʨʘʙʘʪʳʚʘʝʪ ʜʘʥʥʳʝ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʠ 

ʚʦʟʚʨʘʱʘʶʪ ʚ Arduino ʧʦʢʘʟʘʥʠʷ ʚ ʚʠʜʝ ʥʘʧʨʷʞʝʥʠʷ ʦʪ 0 ʜʦ 5 ɺ. ʕʪʠ ʜʘʥʥʳʝ ʤʳ 

ʟʘʥʦʩʠʤ ʚ ʤʘʩʩʠʚ, ʛʜʝ ʦʧʨʝʜʝʣʷʝʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ɽʩʣʠ 

ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ (ʧʦ ʫʤʦʣʯʘʥʠʶ ~2.5 ɺ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʘʠʚʘʪʴ ʵʪʦ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ), ʪʦ ʧʦ Bluetooth ʦʪʧʨʘʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʦʤʘʥʜʘ 

(ʟʘʧʫʩʪʠʪʴ ʤʦʪʦʨ ɸ, ʤʦʪʦʨ ɹ, ʦʙʘ ʩʨʘʟʫ ʠʣʠ ʦʩʪʘʥʦʚʢʘ). ʄʦʙʠʣʴʥʳʡ ʨʦʙʦʪ, 



 

ʧʦʣʫʯʘʷ ʢʦʤʘʥʜʫ, ʟʘʧʫʩʢʘʝʪ ʥʫʞʥʳʡ ʤʦʪʦʨ(ʳ), ʧʦʜʘʚʘʷ ʥʘ ENA ʠ ENB 

ʚʳʩʦʢʠʡ/ʥʠʟʢʠʡ ʩʠʛʥʘʣ. ʇʠʥʳ ENA ʠ ENB ʥʘ ʜʨʘʡʚʝʨʝ ʜʚʠʛʘʪʝʣʷ ʩʣʫʞʘʪ ʢʘʢ 

ʟʘʜʘʶʱʠʝ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ. IN1 ʠ IN2, IN3 ʠ IN4 ʧʠʥʳ ʦʪʚʝʯʘʶʱʠʝ ʟʘ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʝʡ ɸ ʠ ɹ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ: 
 

ʈʠʩʫʥʦʢ 2 ð ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʤʠʦʫʧʨʘʚʣʝʥʠʷ ʤʦʙʠʣʴʥʳʤ 

ʨʦʙʦʪʦʤ. 

ɿʘʢʣʶʯʝʥʠʝ. 
ɺ ʠʪʦʛʝ ʤʳ ʩʦʙʨʘʣʠ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʠʩʪʝʤʫ ʤʠʦʫʧʨʘʚʣʝʥʠʷ ʤʦʙʠʣʴʥʳʤ 

ʨʦʙʦʪʦʤ ʥʘ ʙʘʟʝ Arduino ʩ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʧʦ Bluetooth. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ ʩʧʦʩʦʙʝʥ ʜʚʠʛʘʪʴʩʷ ʚʧʝʨʸʜ, ʚʣʝʚʦ, ʚʧʨʘʚʦ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪ ɹ ʩʠʩʪʝʤʫ ʜʦʙʘʚʠʚ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ ʩ ʧʦʤʦʱʴʶ ʩʠʛʥʘʣʦʚ ʩ 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʳ (ʕʕɻ). 

 

ʃʠʪʝʨʘʪʫʨʘ. 
1. ʉʦʚʨʝʤʝʥʥʳʝ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʢʘʧʠʪʘʣʘ- https://forumspb.com/news/news/sovremennye-nejrotehnologii-i-ih- 

vlijanie-na-razvitie-chelovecheskogo-kapitala/ 

2. ʕʣʝʢʪʨʦʤʠʦʛʨʘʬʠʷ. ɺʠʢʠʧʝʜʠʷ. ʉʚʦʙʦʜʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ. 

https://ru.wikipedia.org/wiki/ʕʣʝʢʪʨʦʤʠʦʛʨʘʬʠʷ 

3. BitronicsLab. ʅʝʡʨʦʪʝʭʥʦʣʦʛʠʠ ʶʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʠ ʠʥʞʝʥʝʨʘʤ. 

https://bitronicslab.com/ 

https://forumspb.com/news/news/sovremennye-nejrotehnologii-i-ih-vlijanie-na-razvitie-chelovecheskogo-kapitala/
https://forumspb.com/news/news/sovremennye-nejrotehnologii-i-ih-vlijanie-na-razvitie-chelovecheskogo-kapitala/
https://ru.wikipedia.org/wiki/Электромиография
https://bitronicslab.com/


 

ʌʆʊʆʉɽʇɸʈɸʊʆʈ 

ʂʦʪʣʝʚʩʢʠʡ ɼʤʠʪʨʠʡ ʆʣʝʛʦʚʠʯ, ʂʘʟʘʢʦʚʘ ɼʘʨʴʷ ɼʝʥʠʩʦʚʥʘ 

ʄɹʆʋ ñʉʝʚʝʨʩʢʘʷ ʛʠʤʥʘʟʠʷò, ʛ. ʉʝʚʝʨʩʢ, 8 ʢʣʘʩʩ, 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɹʳʚʰʝʥʢʦ ɸʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʧʝʜʘʛʦʛ ɼʆ ɸʅʆ ɼʆ 

ñɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ òʂʚʘʥʪʦʨʠʫʤò , ʛ. ʊʦʤʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʜʝʡʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʜʦʩʪʫʧʥʦʛʦ 

ʬʦʪʦʩʝʧʘʨʘʪʦʨʘ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʘʥʘʣʦʛʠ ʠ ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʧʨʦʪʦʪʠʧ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʨʘʙʦʪʝ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʦʜʨʦʙʥʳʤ ʦʧʠʩʘʥʠʝʤ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʬʦʪʦʩʝʧʘʨʘʪʦʨʘ, ʩ ʝʛʦ 3D-ʤʦʜʝʣʷʤʠ ʠ ʪʝʤ, ʢʘʢ ʨʘʙʦʪʘʝʪ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. 

ʌʦʪʦʩʝʧʘʨʘʪʦʨ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ɺʚʝʜʝʥʠʝ. 

ʇʨʦʙʣʝʤʘ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʦʠʪ ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ, 

ʜʘʞʝ ʧʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙ ʵʪʦʤ ʫʧʦʤʠʥʘʣ, ʦʥʘ ʥʝ 

ʦʙʦʰʣʘ ʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʫ ʁʩʬʝʨʫ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʶ ʧʦ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʬʦʪʦʵʣʝʢʪʨʦʥʥʳʝ ʩʝʧʘʨʘʪʦʨʳ ʧʦʩʪʘʚʣʷʶʪʩʷ ʠʟ ʂʠʪʘʷ ʠ ʗʧʦʥʠʠ, ʘ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʬʦʪʦʩʝʧʘʨʘʪʦʨʦʚ ʚʩʝʛʦ ʜʚʦʝ, ʥʦ ʚ ʩʚʦʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʧʦʨʷʜʢʘ 60-70% ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʎʝʥʘ 

ʢʘʢ ʟʘʨʫʙʝʞʥʳʭ, ʪʘʢ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʬʦʪʦʩʝʧʘʨʘʪʦʨʦʚ ʢʨʘʡʥʝ ʚʳʩʦʢʘ ʜʣʷ 

ʤʘʣʦʛʦ ʬʝʨʤʝʨʩʪʚʘ. 

ʀʟʫʯʠʚ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ, ʙʳʣʘ ʧʨʠʜʫʤʘʥʘ ʠʜʝʷ ʧʨʦʝʢʪʘ: ʩʦʟʜʘʪʴ 

ʜʝʡʩʪʚʫʶʱʫʶ ʤʦʜʝʣʴ ʬʦʪʦʩʝʧʘʨʘʪʦʨʘ ʩʪʦʠʤʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 50 ʪʳʩʷʯ ʨʫʙʣʝʡ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʦʡ ʤʝʣʢʠʝ ʬʝʨʤʝʨʳ, ʧʝʨʝʨʘʙʦʪʯʠʢʠ ʠ ʩʝʤʝʥʦʚʦʜʳ ʩʤʦʛʫʪ 

ʩʜʝʣʘʪʴ ʩʚʦʡ ʧʨʦʜʫʢʪ ʯʠʱʝ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʧʦʚʳʩʠʪʴ ʝʛʦ ʢʘʯʝʩʪʚʦ ʠ ʟʘ ʩʯʝʪ ʵʪʦʛʦ 

ʚʳʡʪʠ ʥʘ ʥʦʚʳʝ ʨʳʥʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʩʦʨʪʠʨʦʚʱʠʢʘ 

ʧʦʟʚʦʣʠʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʨʫʯʥʦʛʦ ʪʨʫʜʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʚ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʪʙʦʨʘ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʥʠʟʠʚ ʝʛʦ ʩʪʦʠʤʦʩʪʴ. 

ɹʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʩʣʝʜʫʶʱʘʷ ʮʝʣʴ: ʜʦ 1 ʤʘʨʪʘ 2023 ʛʦʜʘ ʩʦʟʜʘʪʴ 

ʜʝʡʩʪʚʫʶʱʠʡ ʧʨʦʪʦʪʠʧ ʬʦʪʦʩʝʧʘʨʘʪʦʨʘ ʩʪʦʠʤʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 50 ʪʳʩ.ʨʫʙʣʝʡ. 

ʀʟ ʮʝʣʠ ʚʳʪʝʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ǒ ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʪʝʤʝ ʠ ʘʥʘʣʦʛʠʯʥʳʝ ʨʘʟʨʘʙʦʪʢʠ; 

ǒ ʈʘʟʨʘʙʦʪʘʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʫʩʪʨʦʡʩʪʚʘ; 
ǒ ʉʦʟʜʘʪʴ 3D ʤʦʜʝʣʴ; 

ǒ ʉʦʟʜʘʪʴ ʜʝʡʩʪʚʫʶʱʫʶ ʤʦʜʝʣʴ ʬʦʪʦʩʝʧʘʨʘʪʦʨʘ; 

ǒ ɿʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʝʸ; 

ǒ ʇʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʷ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴʩʷ ʜʝʡʩʪʚʫʶʱʠʡ ʧʨʦʪʦʪʠʧ ʬʦʪʦʩʝʧʘʨʘʪʦʨʘ 

ʩʪʦʠʤʦʩʪʴ  ʁʥʝ ʙʦʣʝʝ 50 ʪʳʩ.ʨʫʙʣʝʡ. 

ʉʪʝʡʢʭʦʣʜʝʨʘʤʠ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ: ʬʝʨʤʝʨʳ, ʧʝʨʝʨʘʙʦʪʯʠʢʠ ʠ 

ʩʝʤʝʥʦʚʦʜʳ. 



 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʢʘʢ ʟʘʨʫʙʝʞʥʳʭ, ʪʘʢ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʘʥʘʣʦʛʦʚ. 

ʊʘʙʣʠʮʘ 1 - ʩʨʘʚʥʝʥʠʝ ʘʥʘʣʦʛʦʚ. 

ʅʘʟʚʘʥʠʝ 

ʘʥʘʣʦʛʘ 

ʃʦʪʢʦʚʳʡ 

ʬʦʪʦʩʝʧʘʨʘʪ 

ʦʨ ʉʘʧʩʘʥ 

SE [1] 

ʌʦʪʦʩʝʧʘʨʘʪ 

ʦʨ MiniSort 

[2] 

ʌʦʪʦʩʝʧʘʨʘʪ 

ʦʨ Meyer 

[3] 

ʌʦʪʦʩʝʧʘʨʘʪʦ 

ʨ Zervi 

[4] 

ʌʦʪʦʩʝʧʘʨʘʪʦ 

ʨ AMD RC1 

[5] 

ʇʨʝʜʣʘʛ 

ʘʝʤʦʝ 

ʨʝʰʝʥʠʝ 

ʉʪʨʘʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʈʦʩʩʠʷ ʈʦʩʩʠʷ ʂʠʪʘʡ ʂʠʪʘʡ ʂʠʪʘʡ ʈʦʩʩʠʷ 

ʎʝʥʘ, ʪʳʩ. ʨʫʙ 1 400 970 1 830 3 190 1 490 50 

ɻʘʙʘʨʠʪʳ, ʤʤ 

ɼʭʐʭɺ 

950ʭ750ʭ900 620 x 990 

x1500 

3583 ʭ 

1564ʭ2020 

1284 ʭ 1520 ʭ 

2090 

980x1564 

x 1319 

500ʭ300 

ʭ300 

ʇʨʦʮʝʥʪ 

ʟʘʩʦʨʝʥʥʦʩʪʠ 

>10% 1% 3-5% 0.1% 1% < 5% 

ɺʝʩ, ʢʛ 130 165 2090 685 280 130 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ 

ʥʦʩʪʴ, ʢʛ/ʯ 

1000-5000 500 10000-20000 5000 2800 1-10 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʂʦʤʧʘʢʪʥʦʩʪʴ ʎʚʝʪʥʳʝ 

ʢʘʤʝʨʳ 

ʚʳʩʦʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ 

ɻʝʨʤʝʪʠʯʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ 

ʇʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʩ 

ʧʨʦʩʪʳʤ ʠ 

ʧʦʥʷʪʥʳʤ 

ʠʥʪʝʨʬʝʡʩʦʤ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʫʧʝʨ- 

ʮʚʝʪʥʦʛʦ CD- 

ʩʝʥʩʦʨʘ 

ʚʳʩʦʢʦʡ 

ʯʝʪʢʦʩʪʠ 

ʂʦʤʧʘʢʪ 

ʥʦʩʪʴ 

ʅʝʜʦʩʪʘʪʢʠ ɹʦʣʴʰʦʡ 

ʧʨʦʮʝʥʪ 

ʟʘʩʦʨʝʥʥʦʩʪ 

ʠ 

ʅʠʟʢʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝ 

ʣʴʥʦʩʪʴ 

ʆʛʨʦʤʥʳʝ 

ʨʘʟʤʝʨʳ ʠ 

ʚʝʩ 

ʅʝʧʦʜʲʝʤʥʘʷ 

ʮʝʥʘ 

ʏʘʩʪʦ 

ʣʦʤʘʝʪʩʷ, ʘ 

ʜʝʪʘʣʝʡ ʜʣʷ 

ʟʘʤʝʥʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ ʥʝʪ ʚ 

ʥʘʣʠʯʠʠ 

ʅʠʟʢʘʷ 

ʧʨʦʠʟʚʦ 

ʜʠʪʝʣʴʥ 

ʦʩʪʴ 

 

ʀʟ ʪʘʙʣʠʮʳ ʩʨʘʚʥʝʥʠʷ ʘʥʘʣʦʛʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʫʩʪʫʧʘʝʪ ʠʤʝʶʱʠʤʩʷ ʘʥʘʣʦʛʘʤ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʜʫʢʪʘ. ʅʦ ʦʥʦ ʠʤʝʝʪ ʥʠʟʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʭʦʪʷ ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ 

ʬʦʪʦʩʝʧʘʨʘʪʦʨ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʤʘʣʦʛʦ ʬʝʨʤʝʨʩʪʚʘ, ʪʦ ʵʪʦ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʦʡ. ɸ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʤʘʣʳʡ ʚʝʩ ʠ ʛʘʙʘʨʠʪʳ ʷʚʣʷʶʪʩʷ ʥʝʩʦʤʥʝʥʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʥʘʤʠ ʙʳʣ ʩʦʟʜʘʥ ʧʨʦʪʦʪʠʧ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ 

ʬʦʪʦʩʝʧʘʨʘʪʦʨʘ, ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʚ ʥʘʯʘʣʝ ʧʨʦʝʢʪʘ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ. ʅʘ ʨʠʩʫʥʢʘʭ 1 ï 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʪʦʛʨʘʬʠʠ ʧʨʦʪʦʪʠʧʘ 

ʬʦʪʦʩʝʧʘʨʘʪʦʨʘ. 



 

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʨʦʪʦʪʠʧ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ ʜʦʩʪʫʧʥʦʛʦ ʬʦʪʦʩʝʧʘʨʘʪʦʨʘ (ʚʠʜ ʩʙʦʢʫ) 
 

 

ʈʠʩʫʥʦʢ 2 ï ɺʠʜ ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʩʚʝʨʭʫ 


