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ʊʦʤʩʢ 2025 
 
 



н 
 

ʋɼʂ 001.891-057.874:373.5.046.16 
ɹɹʂ 74.202.78ʷ431 
C232 
ʖʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ï ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ: ʩʙʦʨʥʠʢ ʪʨʫʜʦʚ XXVI ɺʩʝʨʦʩʩʠʡ-
ʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ-ʢʦʥʢʫʨʩʘ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ 
çʖʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ï ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝè; ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠ-
ʚʝʨʩʠʪʝʪ. ï ʊʦʤʩʢ: ʀʟʜ-ʚʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2025 
ɺ ʩʙʦʨʥʠʢʝ ʪʨʫʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʨʘʙʦʪ ʰʢʦʣʴʥʠʢʦʚ. 
ʉʙʦʨʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʩʩʣʝʜʦ-
ʚʘʪʝʣʴʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 
ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʩʪʘʪʴʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʆʨʛʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ 
ʠ ʟʘʩʣʫʰʘʥʥʳʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



о 
 

ʀʅʂʃʖɿʀɺʅʓʁ ɼʆʄ ï ʃʆʂɸʎʀʗ ʈɸɺʅʓʍ ɺʆɿʄʆɾʅʆʉʊɽʁ  
ɹʦʛʜʘʥ ɺʩʝʚʦʣʦʜ 

ʄɹʆʋ "ʇʝʨʚʦʤʘʡʩʢʘʷ ʉʆʐ", 8 ʢʣʘʩʩ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʐʫʣʘʷʢʦʚʘ ʈʦʢʩʘʥʘ ʈʘʫʣʴʝʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ɼʝʪʩʢʦʛʦ ʪʝʭʥʦʧʘʨʢʘ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ 
 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʯʘʩʪʦ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʥʫʞʜʳ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 
ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʇʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʪʨʘʚʤʦʡ ʠʣʠ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʠʟʤʝʥʷʶʱʠʤ 
ʬʠʟʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʚ ʩʣʦʞʥʦʡ ʩʠʪʫʘʮʠʠ, ʛʜʝ ʘʜʘʧʪʘʮʠʷ 
ʩʪʘʥʦʚʠʪʩʷ ʥʘʩʪʦʷʱʠʤ ʚʳʟʦʚʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ 3D-ʤʦʜʝʣʠ 
ʪʠʧʦʚʦʛʦ ʜʦʤʘ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʪʘʢʠʤ ʣʶʜʷʤ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʧʦʣʥʦʮʝʥʥʳʤʠ ʠ 
ʢʦʤʬʦʨʪʥʳʤʠ ʚ ʩʚʦʠʭ ʫʩʣʦʚʠʷʭ ʞʠʟʥʠ. 

ʇʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʟʜʘʥʠʝ ʪʠʧʦʚʦʛʦ ʜʦʤʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜ ʨʘʟʣʠʯʥʳʝ 
ʬʠʟʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʕʪʦ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ 
ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʤʦʚ ʠ ʦʙʝʩʧʝʯʠʪ ʜʦʩʪʫʧʥʦʩʪʴ ʞʠʣʴʷ ʜʣʷ ʣʶʜʝʡ ʩ 
ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʎʝʣʴ ð ʩʦʟʜʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ ʢʘʞʜʳʡ ʩʤʦʞʝʪ 
ʞʠʪʴ, ʨʘʙʦʪʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴʩʷ, ʥʝ ʠʩʧʳʪʳʚʘʷ ʜʠʩʢʦʤʬʦʨʪʘ ʠʟ-ʟʘ ʩʚʦʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ 
ʜʦʩʪʫʧʥʦʛʦ ʞʠʣʴʷ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 
ʈʘʟʨʘʙʦʪʘʥʥʘʷ 3D-ʤʦʜʝʣʴ ʜʦʤʘ ʩʪʘʥʝʪ ʦʩʥʦʚʦʡ ʜʣʷ ʙʫʜʫʱʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʠʥʠʮʠʘʪʠʚ ʠ ʧʦʤʦʞʝʪ ʣʶʜʷʤ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʛʦ ʞʠʣʴʷ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʝʢʪʘ ð ʩʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʠ ʪʠʧʦʚʦʛʦ ʜʦʤʘ ʜʣʷ ʣʶʜʝʡ ʩ 
ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ.  

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 
ɿʘʜʘʯʘ 1. ʇʨʦʚʝʩʪʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ ʣʶʜʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʧʨʝʜʧʦʯʪʝʥʠʡ ʚ 
ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɿʘʜʘʯʘ 2. ʉʦʟʜʘʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʜʠʟʘʡʥ ʪʠʧʦʚʦʛʦ ʜʦʤʘ ʩ ʫʯʝʪʦʤ 
ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʶʜʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. 

ɿʘʜʘʯʘ 3. ʆʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ ʠ ʠʭ ʚʟʘʠʤʥʦʝ 
ʨʘʩʧʦʣʦʞʝʥʠʝ. 

ɿʘʜʘʯʘ 4. ʈʘʟʨʘʙʦʪʘʪʴ 3D-ʤʦʜʝʣʴ ʜʦʤʘ ʩ ʘʢʪʫʘʣʴʥʳʤʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ 
ʨʝʰʝʥʠʷʤʠ ʠ ʜʦʩʪʫʧʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ɺʢʣʶʯʠʪʴ ʚ ʤʦʜʝʣʴ ʵʣʝʤʝʥʪʳ 
ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ, ʪʘʢʠʝ ʢʘʢ ʙʝʟʙʘʨʴʝʨʥʳʝ ʚʭʦʜʳ ʠ ʧʨʦʭʦʜʳ, ʩʧʝʮʠʘʣʴʥʳʝ 
ʚʘʥʥʳʝ ʢʦʤʥʘʪʳ ʠ ʢʫʭʥʠ. 

ɿʘʜʘʯʘ 5. ʇʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʩ ʫʯʘʩʪʠʝʤ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʜʣʷ 
ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʆʮʝʥʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʢʦʤʬʦʨʪ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 
ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʨʝʰʝʥʠʡ. 

ʍʦʜ ʨʘʙʦʪʳ: 
1) ʉʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʜʦʤʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʦʤʬʦʨʪʘ ʚʘʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʣʘʥʠʨʦʚʢʫ, ʫʜʦʙʥʫʶ ʜʣʷ ʢʘʞʜʦʛʦ, ʫʯʠʪʳʚʘʷ ʨʘʟʣʠʯʥʳʝ 
ʦʛʨʘʥʠʯʝʥʠʷ. 

2) ʉʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʠ ʚ ʧʨʦʛʨʘʤʤʝ SketchUp (ʈʠʩʫʥʦʢ 1). ʕʪʦ ʧʦʟʚʦʣʠʪ 
ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʜʦʤ ʠ ʜʦʧʦʣʥʠʪʴ ʝʛʦ ʨʘʟʣʠʯʥʳʤ ʫʙʨʘʥʩʪʚʦʤ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʨʘʟʣʠʯʥʳʭ ʢʦʥʢʫʨʩʘʭ. 

3) ʇʝʯʘʪʴ 3D-ʤʦʜʝʣʠ (ʈʠʩʫʥʦʢ 2). ʄʦʜʝʣʴ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʘʟʣʠʯʥʳʭ 
ʢʦʥʢʫʨʩʘʭ, ʯʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʨʠʪʝʣʷʤ ʦʮʝʥʠʪʴ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʥʘʣʦʛʦʚ ʧʨʦʝʢʪʫ ʥʝʪ, ʢʨʦʤʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʘʥʩʠʦʥʘʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʥʷʪʴ ʤʦʥʦʧʦʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ. ʇʦ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʘʩʯʝʪʘʤ, ʜʦʤ ʧʣʦʱʘʜʴʶ 60 ʤĮ, ʧʦʩʪʨʦʝʥʥʳʡ ʠʟ ʛʘʟʦʙʝʪʦʥʘ, ʙʫʜʝʪ 



п 
 

ʩʪʦʠʪʴ ʦʢʦʣʦ 600 000 ʨʫʙʣʝʡ ʙʝʟ ʚʥʫʪʨʝʥʥʝʡ ʦʪʜʝʣʢʠ ʠ ʦʢʦʣʦ 1 000 000 ʨʫʙʣʝʡ ʩ 
ʦʪʜʝʣʢʦʡ. 

 
ʄʦʜʝʣʴ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʠ 

ʧʣʘʥʠʨʦʚʢʫ ʜʦʤʘ, ʦʙʣʝʛʯʘʷ ʧʦʥʠʤʘʥʠʝ ʢʦʥʮʝʧʮʠʠ. ʊʘʢʞʝ 3D - ʤʦʜʝʣʴ ʙʫʜʝʪ 
ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʧʦʜ ʟʘʧʦʣʥʝʥʠʝ ʨʘʟʣʠʯʥʳʤ ʫʙʨʘʥʩʪʚʦʤ, ʯʪʦ ʧʦʤʦʞʝʪ ʩʦʟʜʘʪʴ ʧʦʣʥʦʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʥʫʪʨʝʥʥʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʈʠʩʫʥʦʢ 3). SketchUp ʧʦʟʚʦʣʠʪ ʣʝʛʢʦ 
ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʜʝʣʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʫʯʝʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʯʪʦ ʤʦʞʝʪ 
ʫʣʫʯʰʠʪʴ ʦʙʱʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʘ. 

 

 
 

ʈʠʩʫʥʦʢ 1. 3D ï ʤʦʜʝʣʴ, ʩʦʟʜʘʥʥʘʷ ʚ SketchUp 
 

 
 

ʈʠʩʫʥʦʢ 2. ʇʝʯʘʪʴ ʥʘ 3D-ʧʨʠʥʪʝʨʝ 3D-ʤʦʜʝʣʠ 



р 
 

 
 

ʈʠʩʫʥʦʢ 3. 3D ʤʦʜʝʣʴ ʪʠʧʦʚʦʛʦ ʜʦʤʘ 
 

ʇʨʦʝʢʪ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ, ʫʯʠʪʳʚʘʷ ʫʥʠʢʘʣʴʥʦʩʪʴ ʥʘ ʨʳʥʢʝ. ɺ 
ʙʫʜʫʱʝʤ ʚʦʟʤʦʞʥʳ ʨʘʩʰʠʨʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʦʟʜʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʦʤʦʚ ʜʣʷ 
ʨʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʞʠʣʳʭ ʨʘʡʦʥʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʜʣʷ ʣʶʜʝʡ 
ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, 
ʥʦ ʠ ʩʦʟʜʘʪʴ ʠʥʢʣʶʟʠʚʥʦʝ ʦʙʱʝʩʪʚʦ. 

ʉʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʠ ʪʠʧʦʚʦʛʦ ʜʦʤʘ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 
ʚʦʟʤʦʞʥʦʩʪʷʤʠ ð ʰʘʛ ʢ ʙʦʣʝʝ ʠʥʢʣʶʟʠʚʥʦʤʫ ʠ ʜʦʩʪʫʧʥʦʤʫ ʦʙʱʝʩʪʚʫ. ʇʨʦʝʢʪ ʠʤʝʝʪ 
ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʞʠʟʥʠ ʤʥʦʛʠʭ ʣʶʜʝʡ. ʉ 
ʧʨʘʚʠʣʴʥʳʤ ʧʦʜʭʦʜʦʤ ʠ ʧʦʜʜʝʨʞʢʦʡ ʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʵʪʫ ʠʜʝʶ ʠ ʩʜʝʣʘʪʴ ʤʠʨ 
ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʤ ʜʣʷ ʚʩʝʭ.   

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 
1. ʂʘʢ ʦʙʦʨʫʜʦʚʘʪʴ ʢʚʘʨʪʠʨʫ ʜʣʷ ʤʘʣʦʤʦʙʠʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ https://teplye-

besedy.ru/about/blog/kak-oborudovat-kvartiru-dlya-malomobilnogo-cheloveka/  
2. ʏʪʦ ʫʯʝʩʪʴ ʚ ʦʙʫʩʪʨʦʡʩʪʚʝ ʜʦʤʘ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚ ʠʥʚʘʣʠʜʥʦʡ ʢʦʣʷʩʢʝ  

https://d4u.ru/m/ideas/chto-uchest-v-obustrojstve-doma-dlya-cheloveka-v-invalidnoj-
kolyaske  
 
 

 

ʇʈʀʃʆɾɽʅʀɽ çVR ʄʋɿɽʁ ɼʆʉʊʆʇʈʀʄɽʏɸʊɽʃʔʅʆʉʊɽʁ ʊʆʄʉʂɸè 
ɹʫʜʘʨʝʚ ʂʠʨʠʣʣ, ɽʬʨʝʤʦʚ ʂʘʨʠʤ 
ʄɹʆʋ ʉʆʐ ˉ49 ʛ. ʊʦʤʩʢ 

ʄɸʆʋ ʣʠʮʝʡ ˉ8 ʠʤʝʥʠ ʅ.ʅ. ʈʫʢʘʚʠʰʥʠʢʦʚʘ, ʛ. ʊʦʤʩʢ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʄʠʭʘʡʣʦʚ ɼʝʥʠʩ ɺʘʜʠʤʦʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ  

ʦʙʨʘʟʦʚʘʥʠʷ ɼʝʪʩʢʦʛʦ ʪʝʭʥʦʧʘʨʢʘ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. ɺʠʨʪʫʘʣʴʥʳʝ 
ʤʫʟʝʠ ʩʪʘʥʦʚʷʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʪʫʨʠʟʤʝ, ʧʦʟʚʦʣʷʷ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʛʨʫʞʘʪʴʩʷ ʚ ʠʩʪʦʨʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ ʠ ʠʟʫʯʘʪʴ ʦʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦʛʦ 

https://teplye-besedy.ru/about/blog/kak-oborudovat-kvartiru-dlya-malomobilnogo-cheloveka/
https://teplye-besedy.ru/about/blog/kak-oborudovat-kvartiru-dlya-malomobilnogo-cheloveka/
https://d4u.ru/m/ideas/chto-uchest-v-obustrojstve-doma-dlya-cheloveka-v-invalidnoj-kolyaske
https://d4u.ru/m/ideas/chto-uchest-v-obustrojstve-doma-dlya-cheloveka-v-invalidnoj-kolyaske


с 
 

ʟʥʘʯʝʥʠʷ ʚ ʜʝʪʘʣʷʭ. ʇʨʦʝʢʪ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʫʟʝʷ ʛʦʨʦʜʘ ʊʦʤʩʢʘ ʥʘʧʨʘʚʣʝʥ ʥʘ 
ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, VR-
ʪʝʭʥʦʣʦʛʠʠ ʠ ʵʢʩʢʫʨʩʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʦʧʳʪʘ 
ʠʟʫʯʝʥʠʷ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ. 

ʊʦʤʩʢ ð ʛʦʨʦʜ ʩ ʙʦʛʘʪʳʤ ʠʩʪʦʨʠʯʝʩʢʠʤ ʠ ʢʫʣʴʪʫʨʥʳʤ ʥʘʩʣʝʜʠʝʤ, ʦʜʥʘʢʦ ʥʝ ʚʩʝ 
ʝʛʦ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. ɺʠʨʪʫʘʣʴʥʳʡ ʤʫʟʝʡ 
ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʚʨʝʤʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʬʦʨʤʘʪʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ 
ʧʨʦʝʢʪʘ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʩʪʫʱʠʤ ʠʥʪʝʨʝʩʦʤ ʢ VR-ʪʝʭʥʦʣʦʛʠʷʤ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʘʭ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʫʟʝʷ (ʈʠʩʫʥʦʢ 1), 
ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʟʥʘʢʦʤʠʪʴʩʷ ʩ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ ʊʦʤʩʢʘ 
ʯʝʨʝʟ ʦʯʢʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ 
ʟʘʜʘʯʠ, ʚʢʣʶʯʘʶʱʠʝ ʘʥʘʣʠʟ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 
ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʥʪʝʛʨʘʮʠʶ 3D-ʤʦʜʝʣʝʡ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 
ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʭʘʥʠʢ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʠʣʦʞʝʥʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʘ: 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ VR-ʪʝʭʥʦʣʦʛʠʡ: ʇʨʦʝʢʪ ʧʨʝʜʣʘʛʘʝʪ ʫʥʠʢʘʣʴʥʳʡ ʦʧʳʪ ʧʦ-
ʛʨʫʞʝʥʠʷ ʚ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʠʟʫʯʘʪʴ ʜʦ-
ʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʊʦʤʩʢʘ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʩʪʠʯʥʦʡ ʩʨʝʜʝ. 

¶ ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ: ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʫʟʝʝʚ, ʚʠʨʪʫʘʣʴʥʳʡ ʤʫʟʝʡ 
ʧʦʟʚʦʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʙʲʝʢʪʘʤʠ, ʧʦʣʫʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥ-
ʬʦʨʤʘʮʠʶ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʣʦʢʘʮʠʠ ʚ ʩʚʦʙʦʜʥʦʤ ʨʝʞʠʤʝ. 

¶ ɼʦʩʪʫʧʥʦʩʪʴ: ʇʨʦʝʢʪ ʜʝʣʘʝʪ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʊʦʤʩʢʘ ʜʦʩʪʫʧʥʳʤ ʜʣʷ 
ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʧʦʩʝʪʠʪʴ ʛʦʨʦʜ ʣʠʯʥʦ, ʚʢʣʶʯʘʷ ʠʥʦʩʪʨʘʥʥʳʭ ʪʫʨʠ-
ʩʪʦʚ ʠ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

¶ ʕʢʩʢʫʨʩʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ: ɺʩʪʨʦʝʥʥʳʡ ʵʢʩʢʫʨʩʦʚʦʜ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
ʘʫʜʠʦ- ʠ ʪʝʢʩʪʦʚʳʝ ʦʧʠʩʘʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʙʦʣʝʝ 
ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤ. 

ɸʥʘʣʦʛʠ ʧʨʦʝʢʪʘ: 

¶ Google Arts & Culture ï ʧʣʘʪʬʦʨʤʘ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʪʫʨʘʤʠ ʧʦ ʤʫʟʝʷʤ ʤʠʨʘ 
(ʃʫʚʨ, ʕʨʤʠʪʘʞ, ʄʝʪʨʦʧʦʣʠʪʝʥ-ʤʫʟʝʡ). ʀʩʧʦʣʴʟʫʝʪ 360Á ʬʦʪʦ ʠ VR-ʨʝʞʠʤ. 

¶ The British Museum VR (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ï ʧʨʦʝʢʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʩʩʣʝʜʦʚʘʪʴ 
ʵʢʩʧʦʥʘʪʳ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʩ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤʠ 3D-ʤʦʜʝʣʷʤʠ. 

¶ ɺʠʨʪʫʘʣʴʥʳʡ ʪʫʨ ʧʦ ʕʨʤʠʪʘʞʫ ï ʧʨʦʝʢʪ ʩ ʧʘʥʦʨʘʤʥʳʤʠ ʩʲʝʤʢʘʤʠ ʟʘʣʦʚ ʤʫ-
ʟʝʷ. 

¶ VR-ʤʫʟʝʡ "ʈʦʩʩʠʷ ï ʄʦʷ ʠʩʪʦʨʠʷ" ï ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʢʩʧʦʟʠʮʠʠ ʧʦ ʠʩʪʦʨʠʠ 
ʈʦʩʩʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ VR. 

ʇʨʦʝʢʪ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʫʟʝʷ ʊʦʤʩʢʘ ʨʘʩʩʯʠʪʘʥ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

¶ ʊʫʨʠʩʪʳ ï ʣʶʜʠ, ʧʣʘʥʠʨʫʶʱʠʝ ʧʦʩʝʪʠʪʴ ʊʦʤʩʢ ʠʣʠ ʠʥʪʝʨʝʩʫʶʱʠʝʩʷ ʝʛʦ ʠʩʪʦ-
ʨʠʝʡ. VR-ʤʫʟʝʡ ʧʦʟʚʦʣʷʝʪ ʟʘʨʘʥʝʝ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ. 

¶ ʉʪʫʜʝʥʪʳ ʠ ʰʢʦʣʴʥʠʢʠ ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʩʪʦʨʠʠ, 
ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʢʫʣʴʪʫʨʳ ʉʠʙʠʨʠ. 

¶ ʃʶʜʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ï ʪʝ, ʢʪʦ ʥʝ ʤʦʞʝʪ ʬʠʟʠʯʝʩʢʠ ʧʦʩʝ-
ʪʠʪʴ ʤʫʟʝʠ, ʧʦʣʫʯʘʶʪ ʜʦʩʪʫʧ ʢ ʢʫʣʴʪʫʨʥʦʤʫ ʥʘʩʣʝʜʠʶ. 

¶ ʀʥʦʩʪʨʘʥʥʳʝ ʛʦʩʪʠ ï ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʛʦ ʟʥʘʢʦʤʩʪʚʘ ʩ ʛʦʨʦʜʦʤ ʥʘ ʨʘʟ-
ʥʳʭ ʷʟʳʢʘʭ. 

¶ ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠ ʠʩʪʦʨʠʢʠ ï ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ 3D-ʤʦʜʝʣʠ ʧʦʤʦʛʘʶʪ ʚ ʥʘʫʯ-
ʥʦʡ ʨʘʙʦʪʝ. 



т 
 

ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ 
¶ ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʣʦʢʘʮʠʡ ï ʚʢʣʶʯʝʥʠʝ ʫʪʨʘʯʝʥʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʜʘʥʠʡ, 
ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʪʘʨʳʭ ʢʚʘʨʪʘʣʦʚ. 

¶ ʄʫʣʴʪʠ ʷʟʳʯʥʘʷ ʧʦʜʜʝʨʞʢʘ ï ʘʜʘʧʪʘʮʠʷ ʜʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʪʫʨʠʩʪʦʚ  
¶ ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (AR) ï ʠʥʪʝʛʨʘʮʠʷ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ 
ʥʘʣʦʞʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʚʠʜʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʫʣʠʮʳ. 

¶ ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ï ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʚʝʩʪʳ, ʚʠʢʪʦʨʠʥʳ ʠ ʣʝʢʮʠʠ ʜʣʷ 
ʰʢʦʣ ʠ ʚʫʟʦʚ. 
ʕʢʦʥʦʤʠʢʘ ʧʨʦʝʢʪʘ. ɹʝʩʧʣʘʪʥʦʝ ʇʆ. ɺ ʨʘʙʦʪʝ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʝʩʧʣʘʪʥʦʝ ʇʆ 

Blender ʜʣʷ ʩʦʟʜʘʥʠʷ 3ʜ ʤʦʜʝʣʝʡ, Unreal Engine 4 ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ 
ʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ, ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ. ʂʦʤʧʴʶʪʝʨʳ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʥʘʤ 
ʜʝʪʩʢʠʤ ʪʝʭʥʦʧʘʨʢʦʤ ɸʅʆ ɼʆ ɼʊ ʂʚʘʥʪʦʨʠʫʤ. ʇʨʠʤʝʨʥʘʷ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʇʂ 
ʧʨʠʤʝʨʥʦ 75000 ʨʫʙʣʝʡ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 3D-
ʤʦʜʝʣʠʨʦʚʘʥʠʷ (Blender) [2], ʠʛʨʦʚʳʝ ʜʚʠʞʢʠ [3] (Unreal Engine 4.27), ʘ ʪʘʢʞʝ VR-
ʫʩʪʨʦʡʩʪʚʘ. ʕʢʩʢʫʨʩʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʘʫʜʠʦʛʠʜʳ ʠ ʪʝʢʩʪʦʚʳʝ 
ʦʧʠʩʘʥʠʷ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʚ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʩʦʟʜʘʥ ʚʠʨʪʫʘʣʴʥʳʡ ʤʫʟʝʡ, 
ʚʢʣʶʯʘʶʱʠʡ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ 3D-ʤʦʜʝʣʠ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʊʦʤʩʢʘ, ʪʘʢʠʝ 
ʢʘʢ 3D ʄʦʜʝʣʴ ʧʘʤʷʪʥʠʢʘ ɸ. ʇ. ʏʝʭʦʚʘ (ʈʠʩʫʥʦʢ 2), ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʢʩʢʫʨʩʠʠ ʩ 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʘʚʠʛʘʮʠʠ ʠ ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪʦʚ. 

ʇʨʦʝʢʪ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʫʟʝʷ ʛʦʨʦʜʘ ʊʦʤʩʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 
ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ VR-ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ 
ʩʜʝʣʘʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʠʭ 
ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʠ ʩʦʭʨʘʥʝʥʠʶ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥ ʟʘ ʩʯʝʪ 
ʚʢʣʶʯʝʥʠʷ ʥʦʚʳʭ ʣʦʢʘʮʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʘʭ. 

 

 

ʈʠʩ. 1.  ɺʠʨʪʫʘʣʴʥʳʡ ʤʫʟʝʡ 

 



у 
 

 

ʈʠʩ. 2. 3D ʤʦʜʝʣʴ ʧʘʤʷʪʥʠʢʘ ɸ. ʇ. ʏʝʭʦʚʫ 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
 

1. Amit Tyagi, Multimedia and Sensory Input for Augmented, Mixed, and Virtual Reality 
(https://www.igi-global.com/book/multimedia-sensory-input-augmented-mixed/244546) 
2. ʃʦʪʪʝʨ ʈ., BLENDER: ʅʦʚʳʡ ʫʨʦʚʝʥʴ ʤʘʩʪʝʨʩʪʚʘ 
(https://dmkpress.com/catalog/computer/3d/978-5-93700-164-1/) 
3. ʄʠʪʯ ʄʘʢʢʝʬʨʠ, Unreal Engine VR ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 
(https://bombora.ru/book/44063/). 
 

 
 

ʉʆɿɼɸʅʀɽ ʂɺɸɼʈʆʂʆʇʊɽʈɸ ʉ ɺʆɿʄʆɾʅʆʉʊʔʖ ʇɽʈɽɺʆɿʂʀ ɻʈʋɿɸ 
ɹʫʢʘʨʝʚʘ ʄʘʨʠʷ 

ʄɸʆʋ çɻʠʤʥʘʟʠʷ ˉ3 ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝè, 9 ʢʣʘʩʩ 
ʛ. ʅʦʚʦʩʠʙʠʨʩʢ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɼʝʤʴʷʥʦʚʘ ʃʶʜʤʠʣʘ ɺʘʩʠʣʴʝʚʥʘ  
 

ɺɺɽɼɽʅʀɽ 
ʈʘʜʠʦʫʧʨʘʚʣʝʥʠʝ ï ʵʪʦ ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠʣʠ ʩʠʩʪʝʤʘʤʠ ʩ 

ʧʦʤʦʱʴʶ ʨʘʜʠʦʩʠʛʥʘʣʦʚ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʢʦʤʘʥʜʳ ʠ ʜʘʥʥʳʝ ʥʘ 
ʨʘʩʩʪʦʷʥʠʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ. ɺ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʠ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʜʠʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʩʠʛʥʘʣʳ ʥʘ 
ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. ʕʪʦ ʜʝʣʘʝʪ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳʤ ʚ ʩʣʫʯʘʷʭ, 
ʢʦʛʜʘ ʧʨʦʚʦʜʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ ʠʣʠ ʥʝʫʜʦʙʥʦ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 
ʨʦʙʦʪʘʤʠ, ʜʨʦʥʘʤʠ, ʘʚʪʦʤʦʙʠʣʷʤʠ ʠ ʜʨʫʛʠʤʠ ʫʜʘʣʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 
ʈʘʜʠʦʫʧʨʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʨʘʙʦʪʘʝʪ ʧʦ ʦʜʥʦʤʫ 
ʧʨʠʥʮʠʧʫ.  

ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʤʦʜʝʣʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ 
ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʥʦʩʘ ʛʨʫʟʘ 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʣʝʢʪʨʦʥʠʢʫ ʠ ʬʘʥʝʨʫ ʧʨʝʜʦʩʪʘʚʣʷʣ 
ʂʖʊ(ʢʣʫʙ ʶʥʳʭ ʪʝʭʥʠʢʦʚ) ʧʦ ʧʨʠʤʝʨʥʦʡ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʴ ʩʙʦʨʢʠ ʦʜʥʦʛʦ ʢʦʧʪʝʨʘ 
ʙʫʜʝʪ 6200-6500 ʨʫʙʣʝʡ 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ:  
ʧʦʜʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; 
ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ;  
ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ ʥʘ ʩʪʘʥʢʝ ʣʘʟʝʨʥʦʡ ʨʝʟʢʠ; 
ʩʙʦʨʢʘ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʦʥʠʢʠ; 

https://bombora.ru/book/44063/


ф 
 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ. 
ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʚʘʜʨʦʢʦʧʪʝʨʦʚ, ʥʦ ʚ 

ʦʩʥʦʚʥʦʤ ʦʥʠ ʥʝ ʤʦʛʫʪ ʣʝʪʘʪʴ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʤʝʩʪʘ(ʯʝʨʝʟ ʣʝʩ, ʛʜʝ ʝʩʪʴ ʦʛʨʦʤʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʪʦʨʯʘʱʠʭ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ ʚʝʪʦʢ, ʫʟʢʠʝ ʧʨʦʣʝʪʳ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʠʣʠ 
ʥʝʙʦʣʴʰʠʤʠ ʛʦʨʘʤʠ ), ʧʦʵʪʦʤʫ ʤʦʜʝʣʴ ʤʦʝʛʦ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʩʜʝʣʘʥʘ ʩ ʟʘʱʠʪʦʡ 
ʤʦʪʦʨʦʚ ʦʪ ʚʥʝʰʥʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʪʘʢ ʞʝ ʠʟ-ʟʘ ʥʝʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʢʦʧʪʝʨ 
ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʘʢ ʤʦʜʝʣʴ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠʣʠ ʨʘʙʦʪʳ ʤʝʥʝʝ ʦʧʳʪʥʳʭ ʣʶʜʝʡ 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ. ɸʧʪʝʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʢʦʧʪʝʨʘ ʜʦʚʝʟʪʠ 
ʤʝʜʠʢʘʤʝʥʪʳ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʤʝʩʪʘ  

ʄʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: 
ʌʘʥʝʨʘ ʙʝʨʸʟʦʚʘʷ - 3ʤʤ, 6 ʤʤ, ʘʢʢʫʤʫʣʷʪʦʨ, ʤʦʪʦʨʯʠʢʠ, ʧʦʣʝʪʥʳʡ ʢʦʥʪʨʦʣʣʝʨ, 

ʨʝʛʫʣʷʪʦʨ ʦʙʦʨʦʪʦʚ, ʧʣʘʪʫ ʫʧʨʘʚʣʝʥʠʷ, ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʝʨʝʜʘʪʯʠʢʦʤ. 
ʉɸʇʈ-ʧʨʦʛʨʘʤʤʘ ʂʆʄʇɸʉ-3D V21$ 
ʉʪʘʥʦʢ ʣʘʟʝʨʥʦʡ ʨʝʟʢʠ ʩ ʏʇʋ. 
ʄʦʝʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ. ɿʘʜʘʯʘ 

ʩʦʟʜʘʪʴ ʤʘʢʝʪ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʠʟ ʬʘʥʝʨʳ ʧʦʜʢʣʶʯʠʪʴ ʢ ʥʝʡ ʵʣʝʢʪʨʦʥʠʢʫ ʩ ʧʦʤʦʱʴʶ, 
ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʝ, ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʧʨʠʥʮʠʧʝ ʨʘʙʦʪʳ 
ʩʘʤʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʚ ʩʧʦʩʦʙʘʭ ʝʝ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʢʦʧʪʝʨʫ.  

ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʜʘʯʝ ʢʦʤʘʥʜ ʦʪ 
ʫʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʧʫʣʴʪʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ) ʢ 
ʫʧʨʘʚʣʷʝʤʦʤʫ ʫʩʪʨʦʡʩʪʚʫ (ʥʘʧʨʠʤʝʨ, ʨʦʙʦʪʫ ʠʣʠ ʤʦʜʝʣʠ ʘʚʪʦʤʦʙʠʣʷ) ʧʦʩʨʝʜʩʪʚʦʤ 
ʨʘʜʠʦʚʦʣʥ.  

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 
ʇʨʦʮʝʩʩ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ:  
ɻʝʥʝʨʘʮʠʷ ʩʠʛʥʘʣʘ. ʋʧʨʘʚʣʷʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʛʝʥʝʨʠʨʫʝʪ ʨʘʜʠʦʩʠʛʥʘʣ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʝʨʝʜʘʥ ʫʧʨʘʚʣʷʝʤʦʤʫ ʫʩʪʨʦʡʩʪʚʫ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʩʧʝʮʠʘʣʴʥʳʡ ʧʝʨʝʜʘʪʯʠʢ, ʢʦʪʦʨʳʡ ʧʨʝʦʙʨʘʟʫʝʪ ʢʦʤʘʥʜʳ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ 
ʨʘʜʠʦʚʦʣʥʳ. ʇʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ: ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʨʘʜʠʦʩʠʛʥʘʣ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ 
ʘʥʪʝʥʥʫ ʫʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʈʘʜʠʦʚʦʣʥʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ 
ʜʦʩʪʠʛʘʶʪ ʫʧʨʘʚʣʷʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠʝʤ ʩʠʛʥʘʣʘ: ʋʧʨʘʚʣʷʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ 
ʧʨʠʝʤʥʠʢ, ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪ ʨʘʜʠʦʩʠʛʥʘʣʳ ʦʪ ʫʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠʝʤʥʠʢ 
ʜʝʢʦʜʠʨʫʝʪ ʩʠʛʥʘʣ ʠ ʧʨʝʦʙʨʘʟʫʝʪ ʝʛʦ ʦʙʨʘʪʥʦ ʚ ʢʦʤʘʥʜʳ, ʧʦʥʷʪʥʳʝ ʫʩʪʨʦʡʩʪʚʫ. 

ɺʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜ. ʇʦʣʫʯʝʥʥʳʝ ʢʦʤʘʥʜʳ ʧʝʨʝʜʘʶʪʩʷ ʚʥʫʪʨʝʥʥʠʤ 
ʢʦʤʧʦʥʝʥʪʘʤ ʫʧʨʘʚʣʷʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʜʝʡʩʪʚʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʤʘʰʠʥʢʠ ʢʦʤʘʥʜʳ ʤʦʛʫʪ ʫʧʨʘʚʣʷʪʴ ʜʚʠʞʝʥʠʝʤ, 
ʧʦʚʦʨʦʪʦʤ ʠʣʠ ʘʢʪʠʚʘʮʠʝʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʫʥʢʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ 
ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʧʝʨʝʜʘʯʝ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʤʝʞʜʫ ʫʧʨʘʚʣʷʶʱʠʤ ʠ 
ʫʧʨʘʚʣʷʝʤʳʤ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʨʦʡʩʪʚʘʤʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʠ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʚ ʫʧʨʘʚʣʝʥʠʠ. 

ʂʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ. ʉʠʩʪʝʤʘ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ 
ʥʝʩʢʦʣʴʢʠʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 
ʬʫʥʢʮʠʶ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ.  

ʇʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʦʧʝʨʘʪʦʨʦʤ ʜʣʷ ʦʪʧʨʘʚʢʠ ʢʦʤʘʥʜ ʫʧʨʘʚʣʷʝʤʦʤʫ ʫʩʪʨʦʡʩʪʚʫ. ʆʥ ʦʙʳʯʥʦ ʠʤʝʝʪ ʢʥʦʧʢʠ, 
ʜʞʦʡʩʪʠʢʠ ʠʣʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʝʨʘʪʦʨʫ 
ʧʝʨʝʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʤʘʥʜʳ ʠ ʩʠʛʥʘʣʳ. 

ʇʝʨʝʜʘʪʯʠʢ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʨʝʦʙʨʘʟʫʝʪ ʢʦʤʘʥʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ 
ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʨʘʜʠʦʩʠʛʥʘʣʳ. ʆʥ ʦʪʧʨʘʚʣʷʝʪ ʵʪʠ ʩʠʛʥʘʣʳ ʯʝʨʝʟ ʘʥʪʝʥʥʫ ʚ 
ʚʦʟʜʫʭ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ ʙʳʪʴ ʧʝʨʝʭʚʘʯʝʥʳ ʫʧʨʘʚʣʷʝʤʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

ɸʥʪʝʥʥʘ ï ɻ ʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʨʠʥʠʤʘʝʪ ʠ ʧʝʨʝʜʘʝʪ ʨʘʜʠʦʩʠʛʥʘʣʳ ʤʝʞʜʫ 
ʧʝʨʝʜʘʪʯʠʢʦʤ ʠ ʫʧʨʘʚʣʷʝʤʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʆʥʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 
ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ.  



мл 
 

ʇʨʠʝʤʥʠʢ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʧʨʘʚʣʷʝʤʦʤ ʫʩʪʨʦʡʩʪʚʝ ʠ 
ʩʣʫʞʠʪ ʜʣʷ ʧʨʠʝʤʘ ʨʘʜʠʦʩʠʛʥʘʣʦʚ, ʦʪʧʨʘʚʣʝʥʥʳʭ ʧʝʨʝʜʘʪʯʠʢʦʤ. ʆʥ ʧʨʝʦʙʨʘʟʫʝʪ ʵʪʠ 
ʩʠʛʥʘʣʳ ʦʙʨʘʪʥʦ ʚ ʢʦʤʘʥʜʳ, ʧʦʥʷʪʥʳʝ ʫʩʪʨʦʡʩʪʚʫ, ʠ ʧʝʨʝʜʘʝʪ ʠʭ ʚʥʫʪʨʝʥʥʠʤ 
ʢʦʤʧʦʥʝʥʪʘʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʝʡʩʪʚʠʡ.  

ʂʦʣʣʝͥʢʪʦʨʥʳʡ ʵʣʝʢʪʨʦʜʚʠͥʛʘʪʝʣʴ (ʤʦʪʦʨʯʠʢ) ð ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʘʰʠʥʘ, ʚ 
ʢʦʪʦʨʦʡ ʜʘʪʯʠʢʦʤ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʠ ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ ʪʦʢʘ ʚ ʦʙʤʦʪʢʘʭ ʷʚʣʷʝʪʩʷ 
ʦʜʥʦ ʠ ʪʦ ʞʝ ʫʩʪʨʦʡʩʪʚʦ ð ʱʸʪʦʯʥʦ-ʢʦʣʣʝʢʪʦʨʥʳʡ ʫʟʝʣ. 

ʇʦʣʝʪʥʳʡ ʢʦʥʪʨʦʣʣʝʨ (ʢʦʥʪʨʦʣʣʝʨ, ʧʦʣʝʪʥʠʢ) ð ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ 
ʜʨʦʥʦʤ. ʕʪʦ ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʝʥʳ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʘʪʯʠʢʠ. ʅʘ 
ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʘʪʯʠʢʦʚ ʢʦʥʪʨʦʣʣʝʨ ʨʝʛʫʣʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʤʦʪʦʨʦʚ. 
ʊʘʢ ʦʥ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʦʣʝʪʦʤ. 

ʈʝʛʫʣʷʪʦʨ ʦʙʦʨʦʪʦʚ ð ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʨʘʱʝʥʠʷ 
ʚʘʣʘ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. 

ɸʢʢʫʤʫʣʷʪʦʨ - ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʩ ʮʝʣʴʶ ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ ʩ ʝʸ 
ʧʦʩʣʝʜʫʶʱʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʇʣʘʪʘ ʫʧʨʘʚʣʝʥʠʷ ð ʵʪʦ ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, 
ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʨʘʙʦʪʳ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 
ʘʧʧʘʨʘʪʥʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

 
ʕʪʘʧʳ ʨʘʙʦʪʳ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ. 
ɼʘʣʴʰʝ ʚ ʧʨʦʛʨʘʤʤʝ ʂʆʄʇɸʉ-3D (ʵʪʦ ʨʦʩʩʠʡʩʢʘʷ ʠʤʧʦʨʪʦʥʝʟʘʚʠʩʠʤʘʷ 

ʩʠʩʪʝʤʘ ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ) ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʡ ʦ ʤʘʩʰʪʘʙʝ 
ʵʣʝʢʪʨʦʥʠʢʠ ʙʳʣ ʩʦʟʜʘʥ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʙʫʜʫʱʝʡ ʤʦʜʝʣʠ.  

ʀʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ. 
ʇʦʩʣʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʦʢ, ʙʳʣʠ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʜʝʪʘʣʠ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʙʳʣʦ ʚʳʨʝʟʘʪʴ ʥʘ ʏʇʋ ʩʪʘʥʢʝ. ʉʪʘʥʦʢ ʣʘʟʝʨʥʦʡ 
ʨʝʟʢʠ ʧʦ ʜʝʨʝʚʫ ð ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʥʘʥʦʩʠʪʴ ʛʨʘʚʠʨʦʚʢʫ, ʨʠʩʫʥʢʠ, 
ʦʨʥʘʤʝʥʪʳ, ʨʝʣʴʝʬʳ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʪʴ ʨʘʩʢʨʦʡ ʩʳʨʴʷ ʩ ʧʦ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʙʝʟ 
ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ ʩ ʥʝʧʨʝʚʟʦʡʜʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ. ʇʦʜʛʦʪʦʚʢʘ ʬʘʡʣʘ ʜʣʷ ʣʘʟʝʨʥʦʛʦ 
ʩʪʘʥʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʧʨʠʣʦʞʝʥʠʠ ʌʨʘʛʤʝʥʪ, ʧʨʦʛʨʘʤʤʳ ʂʆʄʇɸʉ-3D. ʇʦʩʣʝ ʯʝʛʦ, 
ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʬʘʡʣ ʙʳʣ ʠʤʧʦʨʪʠʨʦʚʘʥ ʚ ʧʨʦʛʨʘʤʤʝʫ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʢʦʤ 
RDWorks. ɺ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ ʙʳʣ ʧʦʜʦʙʨʘʥ ʨʝʞʠʤ ʨʝʟʢʠ ʠ ʠʟʛʦʪʦʚʣʝʥʳ ʜʝʪʘʣʠ. ɺʩʝ 
ʜʝʪʘʣʠ ʚʳʨʝʟʘʣʠʩʴ ʠʟ ʬʘʥʝʨʳ 3 ʤʤ, ʥʦ ʥʦʞʢʠ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ 6 ʤʤ ʬʘʥʝʨʳ, ʘ 
ʪʘʢ ʞʝ ʩʧʝʮʠʘʣʴʥʦ ʥʘʧʝʯʘʪʝʣʠʩʴ ʥʘ 3ɼ ʩʪʘʥʢʝ  

ʉʙʦʨʢʘ ʢʚʘʜʨʦʢʦʧʪʝʨʘ 
ɼʣʷ ʥʘʯʘʣʘ ʧʘʣʫʙʘ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʙʳʣʘ ʧʨʠʩʦʝʜʠʥʝʥʘ ʩ ʨʘʤʘʤʠ ʩ ʧʦʤʦʱʴʶ 

ʚʠʥʪʦʚ(ʤʝʞʜʫ ʥʠʤʠ ʙʳʣʠ ʥʦʞʢʠ ʢʦʧʪʝʨʘ ʠ ʩʚʝʨʭʫ ʥʘʢʣʘʜʢʘ), ʢ ʥʠʟʫ ʦʩʥʦʚʘʥʠʷ ʙʳʣʠ 
ʧʨʠʢʨʝʧʣʝʥʳ ʦʪʜʝʣʳ, ʛʜʝ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳʪʴ ʘʢʢʫʤʫʣʷʪʦʨ ʠ ʤʝʩʪʦ ʧʝʨʝʚʦʟʘ ʛʨʫʟʘ. 
ɹʳʣʘ ʩʦʙʨʘʥʘ ʟʘʱʠʪʘ. ʄʦʪʦʨʳ ʙʳʣʠ ʧʨʠʢʨʫʯʝʥʳ ʢ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʳʤ ʜʣʷ ʵʪʦʛʦ 
ʤʝʩʪʫ ʥʘ ʨʘʤʘʭ ʢʚʘʜʨʦʢʦʧʪʝʨʘ, ʧʨʦʚʦʜʘ ʙʳʣʠ ʩʧʘʷʥʳ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʦʩʪʨʦʚʢʘʤʠ 
ʥʘ ʨʝʛʫʣʷʪʦʨʘʭ ʦʙʦʨʦʪʘ(ʧʦʩʣʝ ʩʧʘʡʢʠ ʨʝʛʫʣʷʪʦʨʳ ʟʘʱʠʪʠʣʠ ʩ ʧʦʤʦʱʴʶ 
ʪʝʨʤʦʟʘʱʠʪʳ ʠ ʟʘʢʨʝʧʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʠʟʦʣʝʥʪʳ ʢ ʥʘʢʣʘʜʢʝ, ʪʘʢʞʝ ʤʝʞʜʫ 
ʥʘʢʣʘʜʢʘʤʠ ʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʪʝʨʤʦʢʘʨʪʦʥ, ʯʪʦʙʳ ʥʝ ʧʦʚʨʝʜʠʪʴ 
ʨʝʛʫʣʷʪʦʨ ʦʙʦʨʦʪʦʚ ʦ ʚʦʟʤʦʞʥʳʝ ʦʩʪʨʳʝ ʚʳʩʪʫʧʳ ʫ ʰʣʷʧʦʢ ʚʠʥʪʦʚ), ʧʣʘʪʘ 
ʫʧʨʘʚʣʝʥʠʷ ʙʳʣʘ ʧʨʠʢʨʫʯʝʥʘ ʢ ʧʘʣʫʙʝ ʠ 8 ʦʩʪʨʦʚʢʦʚ ʙʳʣʠ ʩʧʘʷʥʳ ʩ ʧʨʦʚʦʜʘʤʠ 
ʨʝʛʫʣʷʪʦʨʦʚ, ʢ ʧʣʘʪʝ ʧʦʜʢʣʶʯʠʣʠ ʘʢʢʫʤʫʣʷʪʦʨ ʠ ʧʦʣʝʪʥʳʡ ʢʦʥʪʨʦʣʣʝʨ, ʥʘ ʤʦʪʦʨʯʠʢʠ 
ʙʳʣʠ ʧʨʠʢʨʫʯʝʥʳ ʚʠʥʪʳ 

ʊʝʩʪʠʨʦʚʘʥʠʝ. 
ʉʥʘʯʘʣʘ ʥʘʜʦ ʥʘʫʯʠʪʴʩʷ ʫʧʨʘʚʣʷʪʴ ʢʚʘʜʨʦʢʦʧʪʝʨʦʤ, ʘ ʜʣʷ ʵʪʦʛʦ ʝʩʪʴ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʫʣʷʪʦʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʫʣʴʪʘ. ʇʦʟʞʝ ʙʳʣʠ ʧʨʦʙʥʳʝ 



мм 
 

ʧʦʣʝʪʳ ʥʘ ʜʨʫʛʦʤ ʢʚʘʜʨʦʢʦʧʪʝʨʝ, ʥʘ ʠʪʦʛʦʚʦʤ ʥʝ ʫʜʘʣʦʩʴ ʧʦʣʝʪʘʪʴ ʪ.ʢ ʘʢʢʫʤʫʣʷʪʦʨ 
ʥʝ ʫʩʧʝʣ ʧʨʠʝʭʘʪʴ ʢ 17 ʤʘʨʪʫ, ʥʦ ʧʨʦʝʢʪ ʙʫʜʝʪ ʜʦʜʝʣʘʥ ʜʦ 1 ʘʧʨʝʣʷ 

ɿɸʂʃʖʏɽʅʀɽ 
ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʢʚʘʜʨʦʢʦʧʪʝʨ ʥʘ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʠ. ʕʪʦ ʙʳʣ ʦʯʝʥʴ 
ʫʚʣʝʢʘʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʠʟ ʢʫʯʢʠ ʵʣʝʢʪʨʦʥʠʢʠ, ʣʠʩʪʦʚ ʬʘʥʝʨʳ ʠ 3ɼ ʧʨʠʥʪʝʨʘ 
ʩʦʟʜʘʪʴ ʪʘʢʦʡ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʳʡ ʠ ʠʥʪʝʨʝʩʥʳʡ ʧʨʦʝʢʪ.  

ʅʘ ʨʘʙʦʪʫ ʩ ʧʨʦʝʢʪʦʤ ʫ ʤʝʥʷ ʫʰʣʦ 3 ʤʝʩʷʮʘ.  
ɺ ʙʫʜʫʱʝʤ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʥʘ ʢʚʘʜʨʦʢʦʧʪʝʨ ʢʘʤʝʨʫ ʠ ʧʦʜʢʣʶʯʠʪʴ VR-ʦʯʢʠ ʠ 

ʧʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʧʝʨʚʦʛʦ ʣʠʮʘ ʜʣʷ ʙʦʣʝʝ ʤʘʥʝʚʨʝʥʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ/ʟʘʤʝʥʫ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʘʨʜʫʠʦʥʦ ʜʣʷ ʙʝʩʧʠʣʦʪʥʦʛʦ ʧʦʣʝʪʘ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʏʪʦ ʪʘʢʦʝ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʝ 
https://nauchniestati.ru/spravka/radioupravlenie/#%D0%A7%D1%82%D0%BE_%D
1%82%D0%B0%D0%BA%D0%BE%D0%B5_%D1%80%D0%B0%D0%B4%D0%B
8%D0%BE%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0
%BD%D0%B8%D0%B5 

2. ʂʆʄʇɸʉ-3D. ʆʙʫʯʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ. 
https://kompas.ru/publications/video/ 

3. ʂʘʢ ʫʩʪʨʦʝʥ ʢʚʘʜʨʦʢʦʧʪʝʨ 
https://club.dns-shop.ru/blog/t-273-drony/122015-kak-ustroen-
kvadrokopter/?ysclid=m8btwzmfwy748530085 
 

 
 

ɺʃʀʗʅʀɽ ʉʆʂɸ ɸʃʆʕ ʅɸ ʇʈʆʈɸʉʊɸʅʀɽ ʉɽʄʗʅ ʀ ʈʆʉʊ ʄʀʂʈʆɿɽʃɽʅʀ 
ɺʣʘʩʦʚʘ ɺʠʢʪʦʨʠʷ, ʇʘʥʦʚʘ ʄʘʨʛʘʨʠʪʘ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ɹʶʜʞʝʪʥʦʝ ʆʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʋʯʨʝʞʜʝʥʠʝ 
 çʉʘʤʫʩʴʩʢʠʡ ʣʠʮʝʡ ʠʤ.ʘʢ. ɺ.ɺ. ʇʝʢʘʨʩʢʦʛʦè, 

8 ʢʣʘʩʩ 
ʧʦʩ. ʉʘʤʫʩʴ, ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʂʠʨʶʭʠʥʘ ɺʘʣʝʥʪʠʥʘ ɸʨʢʘʜʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʙʠʦʣʦʛʠʠ,  
ʂʫʟʥʝʮʦʚʘ ɽʣʝʥʘ ɸʣʝʢʩʝʝʚʥʘ, ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ:  
ʋ ʤʦʝʡ ʧʦʜʨʫʛʠ ʘʣʣʝʨʛʠʷ ʥʘ ʩʘʭʘʨʦʟʫ. ʆʥʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʧʦʯʪʠ ʚʩʝʭ 

ʚʠʪʘʤʠʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʨʦʜʘʶʱʠʭʩʷ ʚ ʘʧʪʝʢʝ, ʧʦʵʪʦʤʫ ʝʡ ʩʣʦʞʥʦ ʧʦʧʦʣʥʷʪʴ ʩʚʦʡ 
ʦʨʛʘʥʠʟʤ ʧʦʣʝʟʥʳʤʠ ʚʠʪʘʤʠʥʘʤʠ ʠ ʤʠʥʝʨʘʣʘʤʠ. ʀ ʤʳ ʩ ʧʦʜʨʫʛʦʡ ʨʝʰʠʣʠ 
ʚʳʨʘʱʠʚʘʪʴ ʤʠʢʨʦʟʝʣʝʥʴ, ʩʦʜʝʨʞʘʱʫʶ ʚʠʪʘʤʠʥʳ. ɺ ʤʘʛʘʟʠʥʝ ʤʠʢʨʦʟʝʣʝʥʴ 
ʧʨʦʜʘʝʪʩʷ ʥʝ ʚʩʝʛʜʘ, ʘ ʝʩʣʠ ʠ ʝʩʪʴ, ʪʦ ʥʝ ʦʯʝʥʴ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʠ ʮʝʥʘ ʜʦʚʦʣʴʥʦ 
ʚʳʩʦʢʘʷ. 

ʇʨʦʙʣʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
ʇʦʣʫʯʠʪʴ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʧʦʣʝʟʥʫʶ ʤʠʢʨʦʟʝʣʝʥʴ 
ʆʙʲʝʢʪ: ʉʦʢ ɸʣʦʵ ɼʨʝʚʦʚʠʜʥʦʛʦ ʠ ɸʣʦʵ ɺʝʨʘ. 
ʇʨʝʜʤʝʪ: ɺʣʠʷʥʠʝ ʩʦʢʘ ɸʣʦʵ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʠ ʨʦʩʪ ʤʠʢʨʦʟʝʣʝʥʠ. 
ʎʝʣʴ: 
ʀʟʫʯʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɸʣʦʵ ʚʝʨʘ ʠ ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ. 

ʀʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʩʦʢʘ ʘʣʦʵ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʠ ʨʦʩʪ ʤʠʢʨʦʟʝʣʝʥʠ. 
ɻʠʧʦʪʝʟʘ:  
ʉʦʢ ʘʣʦʵ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʠ ʨʦʩʪ ʤʠʢʨʦʟʝʣʝʥʠ. 
 ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

https://nauchniestati.ru/spravka/radioupravlenie/#%D0%A7%D1%82%D0%BE_%D1%82%D0%B0%D0%BA%D0%BE%D0%B5_%D1%80%D0%B0%D0%B4%D0%B8%D0%BE%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://nauchniestati.ru/spravka/radioupravlenie/#%D0%A7%D1%82%D0%BE_%D1%82%D0%B0%D0%BA%D0%BE%D0%B5_%D1%80%D0%B0%D0%B4%D0%B8%D0%BE%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://nauchniestati.ru/spravka/radioupravlenie/#%D0%A7%D1%82%D0%BE_%D1%82%D0%B0%D0%BA%D0%BE%D0%B5_%D1%80%D0%B0%D0%B4%D0%B8%D0%BE%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://nauchniestati.ru/spravka/radioupravlenie/#%D0%A7%D1%82%D0%BE_%D1%82%D0%B0%D0%BA%D0%BE%D0%B5_%D1%80%D0%B0%D0%B4%D0%B8%D0%BE%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://kompas.ru/publications/video/


мн 
 

1. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʘʣʦʵ; 
2. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʦʢʘ ʘʣʦʵ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʳ-

ʨʘʱʠʚʘʥʠʷ ʤʠʢʨʦʟʝʣʝʥʠ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ;  
3. ʀʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʩʦʢʘ ʘʣʦʵ ʥʘ ʨʦʩʪ ʤʠʢʨʦʟʝʣʝʥʠ;  
4. ʉʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʦʚ;  
5. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠ ʚʳʷʩʥʠʪʴ, ʢʘʢ ʚʣʠʷʝʪ ʩʦʢ ʘʣʦʵ ʥʘ ʧʨʦ-

ʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʠ ʨʦʩʪ ʤʠʢʨʦʟʝʣʝʥʠ. 
ɺ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʦʧʠʨʘʣʠʩʴ ʥʘ ʤʝʪʦʜʠʢʠ ɽ.ɸ.ʅʘʨʫʰʝʚʘ. 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʨʘʙʦʪʝ 
ʤʝʪʦʜ ʥʘʙʣʶʜʝʥʠʷ 
ʚ ʧʨʦʮʝʩʩʝ ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʨʦʟʝʣʝʥʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ: 

Å ʟʘ ʧʨʦʨʘʩʪʘʥʠʝʤ ʩʝʤʷʥ;  
Å ʟʘ ʩʢʦʨʦʩʪʴʶ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʨʘʟʥʳʭ ʨʘʩʪʝʥʠʡ;  
Å ʟʘ ʨʦʩʪʦʤ ʤʠʢʨʦʟʝʣʝʥʠ; 
Å ʟʘ ʚʣʠʷʥʠʝʤ ʩʦʢʘ ʘʣʦʵ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʠ ʨʦʩʪ ʤʠʢʨʦʟʝʣʝʥʠ 

ʤʝʪʦʜ ʩʨʘʚʥʝʥʠʷ 
Å ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʩʦʢʘ ʘʣʦʵ ʥʘ ʤʠʢʨʦʟʝʣʝʥʴ ʩʨʘʚʥʠʚʘʣʠ: 
Å ʩʢʦʨʦʩʪʴ ʧʨʦʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ; 
Å ʩʢʦʨʦʩʪʴ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ, ʧʦʣʠʚʘʝʤʳʭ ʚʦʜʦʡ ʠ ʩʦʢʦʤ ʘʣʦʵ; 
Å ʤʘʩʩʫ ʠ ʚʳʩʦʪʫ ʤʠʢʨʦʟʝʣʝʥʠ, ʧʦʣʠʚʘʝʤʦʡ ʚʦʜʦʡ ʠ ʩʦʢʦʤ ʘʣʦʵ. 

ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ 
Å ʚʣʠʷʥʠʝ ʩʦʢʘ ʘʣʦʵ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʠ ʨʦʩʪ ʤʠʢʨʦʟʝʣʝʥʠ ʦʪʩʣʝʞʠ-

ʚʘʣʠ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʚʳʩʦʪʳ ʠ ʚʟʚʝʰʠʚʘʥʠʷ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ: 
ʤʝʪʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ 

Å ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚʣʠʷʥʠʷ ʩʦʢʘ ʘʣʦʵ ʢʘʢ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʨʘʩ-
ʪʝʥʠʡ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ: 

Å ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʩʦʢʘ ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ɸʣʦʵ ʚʝʨʘ; 
Å ʧʦʩʪʘʥʦʚʢʘ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʙ ʩ ʧʦʣʠʚʦʤ ʚʦʜʦʡ ʠ ʩʦʢʦʤ ʘʣʦʵ [6]. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠ ʥʦʚʠʟʥʘ ʧʨʦʝʢʪʘ: 
ʅʦʚʠʟʥʘ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʤʳ, ʠʟʫʯʠʚ ʣʠʪʝʨʘʪʫʨʫ ʦʙ 

ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ ʩʦʢʘ ʘʣʦʵ ʠ ʩʦʚʨʝʤʝʥʥʦʤ ʫʚʣʝʯʝʥʠʠ ʣʶʜʝʡ ʚʳʨʘʱʠʚʘʥʠʝʤ 
ʤʠʢʨʦʟʝʣʝʥʠ, ʨʝʰʠʣʠ ʦʙʲʝʜʠʥʠʪʴ ʵʪʦ ʚ ʚʠʜʝ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʩʦʢʘ ʘʣʦʵ ʥʘ ʨʦʩʪ ʠ 
ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʟʝʣʝʥʠ. ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜʠʢʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʦʢʘ ʘʣʦʵ, ʚʳʨʘʱʠʚʘʥʠʷ 
ʤʠʢʨʦʟʝʣʝʥʠ, ʤʳ ʧʨʦʚʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʩʦʙʣʶʜʘʷ ʧʦʩʪʦʷʥʥʳʝ 
ʧʘʨʘʤʝʪʨʳ ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʨʦʟʝʣʝʥʠ: 

1. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʜʦʥʦʚ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ; 
2. ʧʦʣʠʚ ʚ ʧʦʜʜʦʥʳ, ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʞʠʜʢʦʩʪʠ;  
3. ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ ʙʫʤʘʞʥʳʝ ʧʦʣʦʪʝʥʮʘ ʜʣʷ ʯʠʩʪʦʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘ; 
4. ʧʦʜʩʚʝʪʢʘ ʨʘʩʪʝʥʠʡ ʬʦʪʦʣʘʤʧʦʡ ʧʦʩʪʦʷʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 16ʯʘʩʦʚ; 
 5. ʨʝʛʫʣʷʨʥʳʡ ʧʦʩʪʦʷʥʥʳʡ ʧʦʣʠ: ʯʝʨʝʟ ʜʝʥʴ; 
6. ʩʦʙʣʶʜʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ. 
ʆʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ:  
ʇʦʣʫʯʠʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʦ ʚʣʠʷʥʠʠ ʩʦʢʘ ʘʣʦʵ ʥʘ ʨʦʩʪ ʤʠʢʨʦʟʝʣʝʥʠ. 
ʇʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʫ ʧʨʠ ʧʦʤʦʱʠ ʚʳʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ïɻ ʢʩʧʝʨʠ-

ʤʝʥʪ (ʧʨʦʚʝʩʪʠ ʧʨʦʚʝʨʢʫ ʚʣʠʷʥʠʷ ʩʦʢʘ ʘʣʦʵ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʠ ʨʦʩʪ ʤʠʢʨʦʟʝ-
ʣʝʥʠ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʩʭʦʞʝʩʪʠ 
ʩʝʤʷʥ ʠ ʫʩʢʦʨʝʥʠʝ ʨʦʩʪʘ ʤʠʢʨʦʟʝʣʝʥʠ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʳʩʪʨʦʤʫ ʧʦʧʦʣʥʝ-
ʥʠʶ ʚʠʪʘʤʠʥʘʤʠ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʣʶʜʝʡ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ʄʠʢʨʦʟʝʣʝʥʴ 



мо 
 

ʄʠʢʨʦʟʝʣʝʥʴ ð ʵʪʦ ʤʦʣʦʜʳʝ ʩʲʝʜʦʙʥʳʝ ʩʘʞʝʥʮʳ ʦʚʦʱʝʡ ʠ ʪʨʘʚ, ʩʦʜʝʨʞʘʱʠʝ 
ʚʠʪʘʤʠʥʳ, ʪʨʝʙʫʶʱʠʝ ʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ [4]. 

ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ ʚ ʤʠʢʨʦʟʝʣʝʥʠ 

ʈʝʜʠʩ ʚʠʪʘʤʠʥ ʉ, ʙʝʪʘ-ʢʘʨʦʪʠʥ, ʚʠʪʘʤʠʥ ʂ ʠ ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ 

ɻʦʨʯʠʮʘ ʚʠʪʘʤʠʥʳ ʉ, ɸ, ɺ6, ɺ9, ʞʝʣʝʟʦ, ʬʦʩʬʦʨ, ʢʘʣʴʮʠʡ, ʮʠʥʢ, ʤʝʜʴ, ʤʘʛʥʠʡ, 
ʤʘʨʛʘʥʝʮ 

ʉʘʣʘʪ ʚʠʪʘʤʠʥ ʉ, ɽ, ɸ, ʤʘʨʛʘʥʝʮ, ʢʘʣʴʮʠʡ, ʢʘʣʠʡ 

ɻʦʨʦʭ ʚʠʪʘʤʠʥʳ B1, B5, B6, B9, C, ʢʘʣʠʡ, ʤʘʛʥʠʡ, ʬʦʩʬʦʨ, ʞʝʣʝʟʦ, ʤʘʨʛʘʥʝʮ, 
ʤʝʜʴ 

ʋʢʨʦʧ  ʚʠʪʘʤʠʥ ʉ, ɽ, ɸ, ɺ, D, ʬʦʩʬʦʨ, ʞʝʣʝʟʦ, ʢʘʣʴʮʠʡ, ʢʘʣʠʡ, ʤʘʛʥʠʡ 

ʈʦʞʴ  ɺʠʪʘʤʠʥ ɺ, ʉ, ɽ, D 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 
 
ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʩʦʢʘ ʘʣʦʵ 
ʇʨʠʨʦʜʥʳʡ ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ʜʣʷ ʨʘʩʪʝʥʠʡ ʤʳ ʧʨʠʛʦʪʦʚʠʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚ 

ʫʩʣʦʚʠʷʭ ʜʦʤʘ ʠ ʢʣʘʩʩʥʦʡ ʢʦʤʥʘʪʳ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʢ 
ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ɸʣʦʵ ʚʝʨʘ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʦʢʘ. ʃʠʩʪʴʷ ɸʣʦʵ ʧʦʤʝʩʪʠʣʠ ʚ 
ʭʦʣʦʜʠʣʴʥʠʢ ʥʘ 10 ʜʥʝʡ ʧʦ ʤʝʪʦʜʫ ʘʢʘʜʝʤʠʢʘ ɺ.ʇ. ʌʠʣʘʪʦʚʘ. ɿʘʪʝʤ ʠʟʤʝʣʴʯʠʣʠ ʠʭ ʚ 
ʩʪʫʧʢʝ, ʧʦʣʫʯʝʥʥʫʶ ʩʤʝʩʴ ʧʨʦʬʠʣʴʪʨʦʚʘʣʠ. ʆʪʤʝʨʠʣʠ 30 ʤʣ. ʧʨʦʬʠʣʴʪʨʦʚʘʥʥʦʛʦ 
ʩʦʢʘ ʠ ʨʘʩʪʚʦʨʠʣʠ ʚ 200 ʤʣ. ʦʪʩʪʦʷʚʰʝʡʩʷ ʚʦʜʳ. ɼʘʥʥʳʡ ʨʘʩʪʚʦʨ ʤʳ ʭʨʘʥʠʣʠ ʚ 
ʭʦʣʦʜʠʣʴʥʠʢʝ ʠ ʧʦʣʠʚʘʣʠ ʤʠʢʨʦʟʝʣʝʥʴ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʩʪʚʦʨʷʷ ʝʛʦ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 
1 ʩʪʦʣʦʚʘʷ ʣʦʞʢʘ ʥʘ 200 ʤʣ ʚʦʜʳ ʯʝʨʝʟ ʜʝʥʴ [7]. ɼʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
ʩʦʢʘ ʧʦʣʠʚ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʧʦʜʜʦʥ. 

 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʝ ʩʦʢʘ ʘʣʦʵ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʠ ʨʦʩʪ ʤʠʢʨʦʟʝʣʝʥʠ 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʦʢʘ ʘʣʦʵ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʠ ʨʦʩʪʘ 

ʤʠʢʨʦʟʝʣʝʥʠ ʤʳ, ʠʟʫʯʠʣʠ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʚʳʙʦʨʫ ʨʘʩʪʝʥʠʡ. ɺ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ 
ʦʧʠʨʘʣʠʩʴ ʥʘ ʤʝʪʦʜʠʢʠ ɽ.ɸ.ʅʘʨʫʰʝʚʘ [8]. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ 
ʩʦʢʘ ʘʣʦʵ ʥʘ ʤʠʢʨʦʟʝʣʝʥʴ ʚʳʙʨʘʣʠ: ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ, ʤʘʩʩʘ ʠ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ. 
ɿʘʪʝʤ ʧʨʦʚʝʣʠ ʢʦʥʪʨʦʣʴʥʳʡ ʧʦʩʝʚ.  ɺ ʠʪʦʛʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʨʘʩʪʝʥʠʷ, ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ 
ʥʘʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʤʠʢʨʦʟʝʣʝʥʠ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʀʩʧʦʣʴʟʫʷ 
ʤʝʪʦʜʠʢʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʦʢʘ ʘʣʦʵ, ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʨʦʟʝʣʝʥʠ, ʤʳ ʧʨʦʚʝʣʠ 
ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʩʦʙʣʶʜʘʷ ʧʦʩʪʦʷʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʳʨʘʱʠʚʘʥʠʷ 
ʤʠʢʨʦʟʝʣʝʥʠ: 

1. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʜʦʥʦʚ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ; 
2. ʧʦʣʠʚ ʚ ʧʦʜʜʦʥʳ, ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʞʠʜʢʦʩʪʠ;  
3. ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ ʙʫʤʘʞʥʳʝ ʧʦʣʦʪʝʥʮʘ ʜʣʷ ʯʠʩʪʦʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘ; 
4. ʧʦʜʩʚʝʪʢʘ ʨʘʩʪʝʥʠʡ ʬʠʪʦʣʘʤʧʦʡ ʧʦʩʪʦʷʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 16ʯʘʩʦʚ; 
 5. ʨʝʛʫʣʷʨʥʳʡ ʧʦʩʪʦʷʥʥʳʡ ʧʦʣʠʚ: ʯʝʨʝʟ ʜʝʥʴ; 
6. ʩʦʙʣʶʜʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ. 
ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʩʢʦʣʴʢʦ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʤʠʢʨʦʟʝʣʝʥʴ: ʩʚʸʢʣʘ, ʨʝʜʠʩ, ʛʦʨʯʠʮʘ, ʩʘʣʘʪ, ʛʦʨʦʭ, ʫʢʨʦʧ, ʨʦʞʴ. 
ʇʨʦʚʝʣʠ ʪʨʠ ʧʨʦʙʳ ʧʦʩʝʚʘ ʤʠʢʨʦʟʝʣʝʥʠ.  

 
ʇʝʨʚʘʷ ʧʨʦʙʘ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ 2.11.2024. ʢʘʢ ʢʦʥʪʨʦʣʴʥʘʷ. ɺ ʵʪʦʡ ʧʨʦʙʝ ʤʳ 

ʚʳʨʘʱʠʚʘʣʠ ʤʠʢʨʦʟʝʣʝʥʴ  ʚ ʣʘʙʦʨʘʥʪʩʢʦʡ ʢʘʙʠʥʝʪʘ ʙʠʦʣʦʛʠʠ. ʄʳ ʧʦʣʠʚʘʣʠ ʨʘʩʪʝʥʠʷ 
ʪʦʣʴʢʦ ʦʪʩʪʦʷʥʥʦʡ ʚʦʜʦʡ. ʇʦʣʠʚ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʜʝʥʴ. ʆʩʚʝʱʘʣʠ ʬʠʪʦʣʘʤʧʦʡ 
(ʩʚʝʪʠʣʴʥʠʢ ʩʚʝʪʦʜʠʦʜʥʳʡ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. ʉʇɹ ï ʊ5-ʬʠʪʦ) ʢʨʘʩʥʦʛʦ ʩʧʝʢʪʨʘ ʚ 
ʪʝʯʝʥʠʠ 16 ʯʘʩʦʚ (ʩ 6 ʜʦ 22 ʯʘʩʦʚ). ʆʧʨʝʜʝʣʠʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʦʨʘʱʠʚʘʥʠʷ ʠ ʨʦʩʪʘ 
ʤʠʢʨʦʟʝʣʝʥʠ (260ʉ).  



мп 
 

ɺ ʵʪʦʡ ʧʨʦʙʝ ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʪʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʨʞʠ - 10, 4 ʩʤ, 
ʨʝʜʠʩʘ 5,8 ʩʤ., ʛʦʨʯʠʮʳ ï 5,2ʩʤ, ʤʘʩʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 3ʛ. 4,5ʛ. ʠ 4ʛ. ʉʘʤʘʷ 
ʧʨʦʜʫʢʪʠʚʥʘʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʨʦʟʝʣʝʥʴ ïɻ ʪʦ ʨʝʜʠʩ. 

ʇʦ ʠʪʦʛʘʤ ʵʪʦʡ ʧʨʦʙʳ ʤʳ ʚʳʙʨʘʣʠ ʨʘʩʪʝʥʠʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʜʪʚʝʨʜʠʣʠ 
ʫʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʨʦʟʝʣʝʥʠ. ɼʣʷ ʧʦʣʠʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʢ ɸʣʦʵ 
ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ɸʣʦʵ ʚʝʨʘ ʠ ʦʪʩʪʦʷʚʰʫʶʩʷ ʚʦʜʫ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ.  

ɺʦ ʚʪʦʨʦʡ ʧʨʦʙʝ, ʧʦʩʪʘʚʣʝʥʥʦʡ 12.11.2024, ʤʳ ʧʦ 30 ʩʝʤʷʥ ʨʘʩʪʝʥʠʡ ʫʢʨʦʧʘ, 
ʨʞʠ, ʛʦʨʯʠʮʳ, ʨʝʜʠʩʘ ʠ ʩʘʣʘʪʘ ʧʦʩʝʷʣʠ ʚ ʣʦʪʢʠ ʩ ʧʦʜʜʦʥʘʤʠ ʥʘ ʙʫʤʘʞʥʳʝ ʧʦʣʦʪʝʥʮʘ, 
ʩʤʦʯʝʥʥʳʝ ʚʦʜʦʡ. ɼʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʩʝʚ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʣʦʪʢʠ ʧʦ ʪʨʠ 
ʷʯʝʡʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ. ʇʦʩʣʝ ʧʦʩʝʚʘ ʧʦʣʠʣʠ ʩʝʤʝʥʘ ʧʦ ʩʭʝʤʝ: 1 ʧʦʜʜʦʥ ʩʦʢʦʤ 
ɸʣʦʵ ʚʝʨʘ, 2 ʧʦʜʜʦʥ- ʩʦʢʦʤ ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ, 3 ʢʦʥʪʨʦʣʴʥʳʡ ʧʦʜʜʦʥ ʚʦʜʦʡ. ʇʝʨʚʦʡ 
ʜʘʣʘ ʚʩʭʦʜʳ ʨʦʞʴ ʠ ʯʝʨʝʟ ʥʝʜʝʣʶ ʤʳ ʠʟʤʝʨʠʣʠ ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʡ ʠ ʤʘʩʩʫ 
ʤʠʢʨʦʟʝʣʝʥʠ. ʇʦʣʠʚʘʝʤʦʡ ʩʦʢʦʤ ʘʣʦʵ ʠ ʚʦʜʦʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʘ ʠʜʝʷ ʧʦʜʪʚʝʨʜʠʣʘʩʴ. ʉʦʢ ʘʣʦʵ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʨʘʩʪʘʥʠʝ ʠ 
ʨʦʩʪ ʤʠʢʨʦʟʝʣʝʥʠ.  

ʊʨʝʪʴʷ ʧʨʦʙʘ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ 14.01.2025ʛ. ɺʩʝ ʫʩʣʦʚʠʷ ʧʨʦʨʘʱʠʚʘʥʠʷ ʠ ʨʦʩʪʘ 
ʤʠʢʨʦʟʝʣʝʥʠ, ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ ʦʩʪʘʣʠʩʴ ʧʨʝʞʥʠʤʠ. ʅʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 
ʧʨʦʥʘʙʣʶʜʘʪʴ ʧʨʦʮʝʩʩ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʨʘʩʪʝʥʠʡ, ʠʟʤʝʨʝʥʠʝ ʚʳʩʦʪʳ ʠ ʤʘʩʩʳ 
ʤʠʢʨʦʟʝʣʝʥʠ. 

ʊʨʝʪʴʷ ʧʨʦʙʘ ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʨʦʟʝʣʝʥʠ ʧʦʜʪʚʝʨʜʠʣʘ ʥʘʰʫ ʛʠʧʦʪʝʟʫ, ʩʦʢ ʘʣʦʵ 
ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʤʠʢʨʦʟʝʣʝʥʠ. ɺʩʝ ʨʘʩʪʝʥʠʷ ʭʦʨʦʰʦ ʦʪʟʳʚʘʶʪʩʷ ʥʘ 
ʧʦʣʠʚ ʩʦʢʦʤ ʘʣʦʵ. ʇʨʠʯʝʤ ʧʦʣʠʚ ʩʦʢʦʤ ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʜʘʝʪ ʣʫʯʰʝ ʨʝʟʫʣʴʪʘʪ, ʯʝʤ 
ʧʦʣʠʚ ʩʦʢʦʤ ɸʣʦʵ ʚʝʨʘ ʠ ʚʦʜʦʡ. 

ɺ ʪʨʝʪʝʡ ʧʨʦʙʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʳ ʧʨʦʩʣʝʜʠʣʠ ʟʘ ʩʢʦʨʦʩʪʴʶ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ 
ʠ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʨʦʞʴ, ʛʦʨʯʠʮʘ ʠ ʨʝʜʠʩ, ʧʦʣʠʚʘʝʤʳʝ ʩʦʢʦʤ ʘʣʦʵ, ʧʨʦʨʦʩʣʠ 15 ʜʝʢʘʙʨʷ, 
16 ʜʝʢʘʙʨʷ ʧʨʦʨʦʩʣʠ ʵʪʠ ʨʘʩʪʝʥʠʷ, ʧʦʣʠʚʘʝʤʘʷ ʚʦʜʦʡ. ʉʘʣʘʪ, ʫʢʨʦʧ ʧʨʦʨʦʩʣʠ ʧʦʟʞʝ: 
ʚ ʚʦʜʝ 19, ʚ ʩʦʢʝ ʘʣʦʵ 18 ʷʥʚʘʨʷ. ʇʦʷʚʠʣʠʩʴ ʣʠʩʪʦʯʢʠ ʫ ʵʪʠʭ ʨʘʩʪʝʥʠʡ 19 ʠ 20 ʷʥʚʘʨʷ. 
ɸʥʘʣʠʟʠʨʫʷ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʤʠʢʦʟʝʣʝʥʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʦʢ ʘʣʦʵ 
ʫʩʢʦʨʷʪ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ. 

ɺʳʚʦʜ: 
1. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʤʳ ʫʟʥʘʣʠ, ʯʪʦ ʤʠʢʨʦʟʝʣʝʥʴ ʙʦ-

ʛʘʪʘ ʧʦʣʝʟʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʟʜʦʨʦʚʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟ-
ʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ. 

2. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʤ  rʫʟʥʘʣʠ, ʯʪʦ ʩʦʢ ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ɸʣʦʵ ʚʝʨʘ 
ʩʦʜʝʨʞʠʪ ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʩʢʦʨʦʩʪʴ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝ-
ʤʷʥ. 

3. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʷ ʫʟʥʘʣʘ, ʯʪʦ ʩʦʢ ʘʣʦʵ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ 
ʠ ʤʘʩʩʫ ʤʠʢʨʦʟʝʣʝʥʠ. 

4. ʉʦʢ ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ ʧʦʢʘʟʘʣ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʚʳʨʘʱʠ-
ʚʘʥʠʝ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʵʪʦ ʨʘʩʪʝʥʠʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦ ʜʣʷ 
ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. 

 
ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʟʠʤʥʠʡ ʩʝʟʦʥ ʙʳʣʘ ʚʳʨʘʱʝʥʘ 
ʤʠʢʨʦʟʝʣʝʥʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʠ ʩʦʢʘ ʜʚʫʭ ʚʠʜʦʚ ʘʣʦʵ. 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʢʘ ʘʣʦʵ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʦʢʘʟʘʣʩʷ ʩʦʢ 
ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʛʦ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʰʫ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʩʦʢ ʘʣʦʵ 
ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʨʘʩʪʘʥʠʝ ʠ ʨʦʩʪ ʤʠʢʨʦʟʝʣʝʥʠ. ɹʶʜʞʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʰʝʣ 
ʩʪʦʠʤʦʩʪʴʶ ʧʨʠʤʝʨʥʦ 70 ʨʫʙʣʝʡ (ʩʪʦʠʤʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʤʷʥ) ʪ.ʢ. ʚ ʤʘʛʘʟʠʥʝ 
ʫʧʘʢʦʚʢʘ ʤʠʢʨʦʟʝʣʝʥʠ ʤʘʩʩʦʡ 70 ʛʨʘʤʤ ʩʪʦʠʪ 99 ʨʫʙʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳʨʘʱʠʚʘʥʠʝ 
ʤʠʢʨʦʟʝʣʝʥʠ ʚ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʣʷ ʩʝʤʴʠ-ʵʪʦ ʠʥʪʝʨʝʩʥʦʝ, ʧʦʣʝʟʥʦʝ ʠ ʚʳʛʦʜʥʦʝ 



мр 
 

ʟʘʥʷʪʠʝ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʰʝʡ ʨʘʙʦʪʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʧʝʜʘʛʦʛʠ ʠ 
ʥʝʢʦʪʦʨʳʝ ʫʯʘʱʠʝʩʷ, ʢʦʪʦʨʳʝ ʪʦʞʝ ʟʘʭʦʪʝʣʠ ʚʳʨʘʩʪʠʪʴ ʤʠʢʨʦʟʝʣʝʥʴ ʠ ʫʣʫʯʰʠʪʴ 
ʢʘʯʝʩʪʚʦ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʜʣʷ ʨʘʩʩʘʜʳ. ʄʳ ʜʘʣʠ ʠʤ ʥʘʰʠ ʨʝʢʦʤʝʥʜʘʮʠʠ. ʄʳ 
ʧʣʘʥʠʨʫʝʤ ʧʨʝʜʣʦʞʠʪʴ ʪʝʧʣʠʯʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʧʦʩʝʣʢʘ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1.ɸʣʦʵ: ʚʠʜʳ ʠ ʩʦʨʪʘ ʨʘʩʪʝʥʠʷ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ   
https://www.nur.kz/household/houseplants/1752593-vidy-aloe-i-ih-svojstva/ 
2.ɸʣʦʵ ʜʨʝʚʦʚʠʜʥʦʝ https://7dach.ru/technoexport/aloe_3-216897.html 
3.ɸʣʦʵ ʚʝʨʘ https://shop.evalar.ru/encyclopedia/item/aloe-vera/ 
4.ʄʠʢʨʦʟʝʣʝʥʴ-6 ʩʧʦʩʦʙʦʚ ʚʳʨʘʱʠʚʘʥʠʷ https://abekker.ru/articles/biznes-na-
vyrascivanii-mikrozeleni 
5.ʉʦʢ ʘʣʦʵ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʡ ʦʨʛʘʥʠʯʝʩʢʠʡ ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ʜʣʷ ʨʘʩʪʝʥʠʡ 
 http://udobren.ru/organicheskie/sok-aloe-kak-stimulyator-rosta-dlya-rastenij.html 
6.ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ https://bibloid.ru/kursach/start/research-methods.html  
7. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ɸʣʦʵ 
ʜʨʝʚʦʚʠʜʥʦʛʦ ʠ ɸʣʦʵ ʚʝʨʘ: ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 
ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʥʘʫʢ. ɻʣʫʱʝʥʢʦ ʉ.ʅ. 
https://samsmu.ru/files/referats/2021/glushchenko/dissertation.pdf 
8.ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʛʨʦʭʠʤʠʠ: ʢʨʘʪʢʠʡ ʢʫʨʩ ʣʝʢʮʠʡ ʜʣʷ ʘʩʧʠʨʘʥʪʦʚ 
ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 35.01.06 ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ / ʉʦʩʪ.: ɽ.ɸ.ʅʘʨʫʰʝʚʘ // ʌɻɹʆʋ 
ɺʇʆ çʉʘʨʘʪʦʚʩʢʠʡ ɻɸʋè. ï ʉʘʨʘʪʦʚ, 2014. ïʩ. 91.  
https://www.vavilovsar.ru/files/pages/14691/143279516011.pdf 

 
 
 

ʂʀɹɽʈ-ʂʆʄʅɸʊɸ: ɺʀʈʊʋɸʃʔʅʓʁ ʇʈʆɽʂʊ 
ɺʦʩʪʨʠʢʦʚ ʀʚʘʥ, ɻʫʨʦʚ ʈʦʤʘʥ 

 ʄɸʆʋ çʄʦʣʯʘʥʦʚʩʢʘʷ ʉʆʐ ˉ 2è, 8 ʢʣʘʩʩ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʐʫʣʘʷʢʦʚʘ ʈʦʢʩʘʥʘ ʈʘʫʣʴʝʚʥʘ, 

ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ɼʝʪʩʢʦʛʦ ʪʝʭʥʦʧʘʨʢʘ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ 
 

ʇʨʦʝʢʪ ʢʦʤʥʘʪʘ ʜʣʷ ʛʝʡʤʝʨʦʚ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʦʛʦ ʠʛʨʦʚʦʛʦ 
ʜʠʟʘʡʥʘ, ʢʦʪʦʨʳʡ ʩʦʯʝʪʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʩʪʠʣʴ. ʆʥ 
ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʛʝʡʤʝʨʦʚ ʠ ʪʝʭ, ʢʪʦ ʨʘʙʦʪʘʝʪ ʠʟ ʜʦʤʘ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ 
ʧʨʦʝʢʪʘ ð ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʠʜʝʘʣʴʥʦʝ ʠʛʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʀʜʝʷ 
ʚʦʟʥʠʢʣʘ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʤʳ ʥʘʯʘʣʠ ʦʩʦʟʥʘʚʘʪʴ, ʢʘʢ ʩʠʣʴʥʦ ʢʦʤʧʴʶʪʝʨʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ ʠʟʤʝʥʠʣʠ ʥʘʰʝ ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʂʦʤʥʘʪʘ ʜʣʷ ʠʛʨ ð ʵʪʦ ʥʝ 
ʧʨʦʩʪʦ ʤʝʩʪʦ, ʛʜʝ ʩʪʦʠʪ ʢʦʤʧʴʶʪʝʨ; ʵʪʦ ʮʝʣʘʷ ʵʢʦʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘʰʫ ʩʪʨʘʩʪʴ ʢ ʠʛʨʘʤ ʠ ʪʚʦʨʯʝʩʪʚʫ. ʄʳ ʟʘʜʫʤʘʣʠʩʴ ʦ ʪʦʤ, ʢʘʢ ʤʦʞʥʦ 
ʩʦʟʜʘʪʴ ʠʜʝʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʦʯʝʪʘʪʴ ʚ ʩʝʙʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, 
ʩʪʠʣʴ ʠ ʘʪʤʦʩʬʝʨʫ, ʩʧʦʩʦʙʩʪʚʫʶʱʫʶ ʧʦʛʨʫʞʝʥʠʶ ʚ ʠʛʨʫ. 

ɺ 21 ʚʝʢʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠ ʤʦʙʠʣʴʥʳʝ ʠʛʨʳ ʧʨʦʯʥʦ ʚʦʰʣʠ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ 
ʞʠʟʥʴ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ, ʩʪʘʚ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʭ ʜʦʩʫʛʘ ʠ ʜʘʞʝ ʦʙʨʘʟʘ ʞʠʟʥʠ. 
ʄʳ ʧʨʦʚʦʜʠʤ ʯʘʩʳ ʟʘ ʵʢʨʘʥʘʤʠ, ʧʦʛʨʫʞʘʷʩʴ ʚ ʫʚʣʝʢʘʪʝʣʴʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʤʠʨʳ, 
ʦʙʱʘʷʩʴ ʩ ʜʨʫʟʴʷʤʠ ʠ ʩʦʧʝʨʥʠʢʘʤʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʕʪʘ ʥʦʚʘʷ ʨʝʘʣʴʥʦʩʪʴ ʚʜʦʭʥʦʚʠʣʘ 
ʥʘʩ ʥʘ ʩʦʟʜʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʢʦʤʥʘʪʳ ʤʝʯʪʳ ʜʣʷ ʛʝʡʤʝʨʦʚ, ʛʜʝ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ 
ʠʥʪʝʨʴʝʨʘ ʙʫʜʝʪ ʧʨʦʜʫʤʘʥ ʜʦ ʤʝʣʦʯʝʡ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʤʬʦʨʪ ʠ 
ʚʜʦʭʥʦʚʝʥʠʝ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʈʘʟʨʘʙʦʪʢʘ ʧʝʯʘʪʥʳʭ 3D-ʤʦʜʝʣʝʡ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʪʝʨʴʝʨʘ 
ʢʦʤʥʘʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʦʪʜʳʭʘ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ. 
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ʕʪʘʧʳ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ: 
ʕʪʘʧ 1: ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ 

ɿʘʜʘʯʘ 1.1: ʀʟʫʯʝʥʠʝ ʜʠʟʘʡʥʦʚ ʢʦʤʥʘʪ. 
ɿʘʜʘʯʘ 1.2: ʇʦʠʩʢ ʥʘʛʣʷʜʥʳʭ ʧʨʠʤʝʨʦʚ ʚ ʠʥʪʝʨʥʝʪʝ. 

ʕʪʘʧ 2: ʉʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʝʡ 
ɿʘʜʘʯʘ 2.1: ʉʦʟʜʘʥʠʝ ʩʢʝʪʯʘ. 
ɿʘʜʘʯʘ 2.2: ʀʟʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
ɿʘʜʘʯʘ 2.3: ʉʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʝʡ (ʈʠʩʫʥʦʢ 1). 

ʕʪʘʧ 3: ʇʝʯʘʪʴ 3D-ʤʦʜʝʣʝʡ 
ɿʘʜʘʯʘ 3.1: ʇʦʜʛʦʪʦʚʢʘ ʬʘʡʣʦʚ ʢ ʧʝʯʘʪʠ ʚ ʬʦʨʤʘʪʝ STL. 
ɿʘʜʘʯʘ 3.2: ʅʘʩʪʨʦʡʢʘ 3D-ʤʦʜʝʣʝʡ ʠ ʧʨʠʥʪʝʨʘ ʚ ʩʣʘʡʩʝʨʝ. 
ɿʘʜʘʯʘ 3.3: ɿʘʧʫʩʢ ʧʝʯʘʪʠ 3D-ʤʦʜʝʣʝʡ (ʈʠʩʫʥʦʢ 2). 

ʕʪʘʧ 4: ʈʘʟʨʘʙʦʪʢʘ çʤʘʢʝʪʘè 
ɿʘʜʘʯʘ 4.1: ʋʜʘʣʝʥʠʝ ʧʦʜʜʝʨʞʝʢ ʩ ʨʘʩʧʝʯʘʪʘʥʥʳʭ 3D-ʤʦʜʝʣʝʡ (ʈʠʩʫʥʦʢ 3). 
ɿʘʜʘʯʘ 4.2: ʇʦʜʛʦʪʦʚʢʘ 3D-ʤʦʜʝʣʝʡ ʢ ʧʦʢʨʘʩʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʭʣʦʨʵʪʘʥʘ. 
ɿʘʜʘʯʘ 4.3: ʇʦʢʨʘʩʢʘ ʤʦʜʝʣʝʡ (ʈʠʩʫʥʦʢ 4). 
ɿʘʜʘʯʘ 4.4: ʉʦʟʜʘʥʠʝ ʥʘʛʣʷʜʥʦʛʦ ʤʘʢʝʪʘ ʩ ʦʙʲʝʤʥʳʤʠ ʤʦʜʝʣʷʤʠ (ʈʠʩʫʥʦʢ 5). 

ʇʨʦʝʢʪ ʠʤʝʝʪ ʘʥʘʣʦʛʠ ʚ ʩʬʝʨʝ ʛʝʡʤʠʥʛʘ ʠ ʩʪʨʠʤʠʥʛʘ. ʄʥʦʛʠʤ ʩʪʨʠʤʝʨʘʤ 
ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʫʜʠʠ ʜʣʷ ʪʨʘʥʩʣʷʮʠʡ, ʦʩʥʘʱʝʥʥʳʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ 
ʪʝʭʥʠʢʦʡ, ʦʩʚʝʱʝʥʠʝʤ ʠ ʟʚʫʢʦʠʟʦʣʷʮʠʝʡ. ʕʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʬʦʨʤʣʷʶʪʩʷ ʚ 
ʫʥʠʢʘʣʴʥʦʤ ʩʪʠʣʝ, ʦʪʨʘʞʘʶʱʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʩʪʨʠʤʝʨʘ. ʀʛʨʦʚʳʝ ʢʣʫʙʳ ʠ 
ʢʠʙʝʨʩʧʦʨʪʠʚʥʳʝ ʘʨʝʥʳ ʧʨʝʜʣʘʛʘʶʪ ʦʙʫʩʪʨʦʝʥʥʳʝ ʠʛʨʦʚʳʝ ʟʦʥʳ ʩ ʤʦʱʥʳʤʠ 
ʢʦʤʧʴʶʪʝʨʘʤʠ, ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʤʠ ʢʨʝʩʣʘʤʠ ʠ ʢʨʫʧʥʳʤʠ ʵʢʨʘʥʘʤʠ, ʩʦʟʜʘʚʘʷ ʫʶʪʥʫʶ 
ʘʪʤʦʩʬʝʨʫ ʜʣʷ ʛʨʫʧʧʦʚʳʭ ʠʛʨ ʠ ʪʫʨʥʠʨʦʚ. ʂʦʤʧʘʥʠʠ, ʪʘʢʠʝ ʢʘʢ Secretlab ʠ DXRacer, 
ʚʳʧʫʩʢʘʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʨʝʩʣʘ ʠ ʩʪʦʣʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʥʦ ʚʧʠʩʳʚʘʶʪʩʷ ʚ 
ʠʛʨʦʚʫʶ ʢʦʤʥʘʪʫ. ʕʪʠ ʧʨʦʜʫʢʪʳ ʠʟʚʝʩʪʥʳ ʩʚʦʠʤ ʵʨʛʦʥʦʤʠʯʥʳʤ ʜʠʟʘʡʥʦʤ ʠ ʩʪʠʣʴʥʳʤ 
ʚʥʝʰʥʠʤ ʚʠʜʦʤ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʦʧʫʣʷʨʥʳʤʠ ʩʨʝʜʠ ʛʝʡʤʝʨʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʜʠʟʘʡʥʝʨʳ ʠʥʪʝʨʴʝʨʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʧʨʦʝʢʪʳ ʠʛʨʦʚʳʭ ʢʦʤʥʘʪ, 
ʠʥʪʝʛʨʠʨʫʷ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ, ʢʘʢ LED-ʧʦʜʩʚʝʪʢʘ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʣʢʠ ʜʣʷ 
ʢʦʥʩʦʣʝʡ ʠ ʘʢʩʝʩʩʫʘʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʷ ʫʥʠʢʘʣʴʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ 
(ʥʘʧʨʠʤʝʨ, ʚ ʩʪʠʣʷʭ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʠ ʠʣʠ ʬʵʥʪʝʟʠ). VR-ʘʨʝʥʳ ʧʨʝʜʣʘʛʘʶʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʫʥʠʢʘʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 
ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʠʛʨʦʚʳʝ 
ʤʠʨʳ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʟʦʥʳ ʜʣʷ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʛʨ. ʅʝʢʦʪʦʨʳʝ ʢʦʚʦʨʢʠʥʛʠ 
ʩʦʟʜʘʶʪ ʟʦʥʳ ʜʣʷ ʛʝʡʤʝʨʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʦʩʪʫʧ ʢ ʠʛʨʦʚʳʤ ʢʦʥʩʦʣʷʤ ʠ ʇʂ, ʘ ʪʘʢʞʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʘʪʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʵʥʪʫʟʠʘʩʪʘʤʠ ʠʛʨ. ʅʝʢʦʪʦʨʳʝ 
ʦʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʠʛʨʦʚʳʝ ʢʦʤʥʘʪʳ ʠʣʠ ʟʦʥʳ ʜʣʷ ʛʦʩʪʝʡ, ʛʜʝ ʤʦʞʥʦ 
ʥʘʩʣʘʞʜʘʪʴʩʷ ʚʠʜʝʦʠʛʨʘʤʠ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʩʦʣʷʭ ʠʣʠ ʇʂ. 

3D-ʤʦʜʝʣʠ, ʩʦʟʜʘʥʥʳʝ ʚ Blender, ʧʦʟʚʦʣʷʪ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʪʴ ʘʨʭʠʪʝʢʪʫʨʥʳʝ 
ʵʣʝʤʝʥʪʳ ʠ ʧʣʘʥʠʨʦʚʢʫ ʢʦʤʥʘʪʳ ʜʣʷ ʛʝʡʤʝʨʘ, ʯʪʦ ʫʧʨʦʩʪʠʪ ʚʦʩʧʨʠʷʪʠʝ ʢʦʥʮʝʧʮʠʠ. 
ʂʨʦʤʝ ʪʦʛʦ, 3D-ʤʦʜʝʣʠ ʙʫʜʫʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʜʝʢʦʨʘ, ʯʪʦ 
ʧʦʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʥʫʪʨʝʥʥʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

 

   



мт 
 

   

   

   
 

ʈʠʩʫʥʦʢ 1. 3D ï ʤʦʜʝʣʠ, ʩʦʟʜʘʥʥʳʝ ʚ Blender 
 

    
 

ʈʠʩʫʥʦʢ 2. ʇʝʯʘʪʴ ʥʘ 3D-ʧʨʠʥʪʝʨʝ 3D-ʤʦʜʝʣʝʡ 
 



му 
 

 

 

 
 

ʈʠʩʫʥʦʢ 3. ʋʜʘʣʝʥʠʝ ʧʦʜʜʝʨʞʝʢ ʩ ʨʘʩʧʝʯʘʪʘʥʥʳʭ 3D-ʤʦʜʝʣʝʡ  
ʩ ʧʦʤʦʱʴʶ ʢʫʩʘʯʝʢ ʠ ʙʦʨ-ʤʘʰʠʥʢʠ 

 

 
 

ʈʠʩʫʥʦʢ 4. ʇʦʢʨʘʩʢʘ ʤʦʜʝʣʝʡ 
 



мф 
 

 
 

  
 

 
 

ʈʠʩʫʥʦʢ 5. ʅʘʛʣʷʜʥʳʡ ʤʘʢʝʪ ʢʦʤʥʘʪʳ 
 

ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ 3D-ʤʦʜʝʣʠ ʢʦʤʥʘʪʳ ʜʣʷ ʛʝʡʤʝʨʦʚ, ʚʢʣʶʯʘʷ 
ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʛʦ ʠʛʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʄʦʜʝʣʠ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʟʦʥʳ: ʠʛʨʦʚʫʶ ʩʪʘʥʮʠʶ ʩ ʵʨʛʦʥʦʤʠʯʥʦʡ ʤʝʙʝʣʴʶ, 
ʥʘʩʪʨʘʠʚʘʝʤʦʝ ʦʩʚʝʱʝʥʠʝ, ʟʦʥʳ ʭʨʘʥʝʥʠʷ ʜʣʷ ʠʛʨ ʠ ʘʢʩʝʩʩʫʘʨʦʚ, ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ 
ʜʝʢʦʨʘ, ʩʦʟʜʘʶʱʠʝ ʫʥʠʢʘʣʴʥʫʶ ʘʪʤʦʩʬʝʨʫ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʤʦʜʝʣʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 
ʩʪʠʣʝʡ ʢʦʤʥʘʪ (ʤʠʥʠʤʘʣʠʟʤ, ʢʠʙʝʨʧʘʥʢ, ʨʝʪʨʦ) ʠ ʘʜʘʧʪʘʮʠʶ ʧʦʜ ʨʘʟʥʳʝ ʠʛʨʦʚʳʝ 
ʧʣʘʪʬʦʨʤʳ (ʢʦʥʩʦʣʠ, ʇʂ, VR). ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʩ 



нл 
 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʤʝʙʝʣʠ ʠ ʠʛʨʦʚʳʭ ʘʢʩʝʩʩʫʘʨʦʚ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʠʭ ʧʨʦʜʫʢʪʦʚ ʚ 
ʤʦʜʝʣʴ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʝ ʠ ʧʨʘʢʪʠʯʥʳʝ ʨʝʰʝʥʠʷ. ʉʦʟʜʘʥʠʝ 
ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʚʝʨʩʠʠ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʠʨʪʫʘʣʴʥʦ 
ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʢʦʤʥʘʪʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʨʘʩʩʪʘʥʦʚʢʦʡ ʤʝʙʝʣʠ ʠ 
ʦʙʦʨʫʜʦʚʘʥʠʷ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 
1. ʀʜʝʠ ʜʣʷ ʜʠʟʘʡʥʘ ʢʦʤʥʘʪʳ ʛʝʡʤʝʨʘ 2025 https://www.mebelion.ru/blog/idei-

dlya-interera/idei-dlya-dizayna-komnaty-
geymera.html?srsltid=AfmBOoqLdhb5FVR8ul7Fjk_IneAtAindIQ6LJSiNWqdY5q-
INMsjDZrx  

2. ʆʧʪʠʤʘʣʴʥʳʡ ʜʠʟʘʡʥ ʠ ʤʝʙʝʣʴ ʜʣʷ ʢʦʤʥʘʪʳ ʛʝʡʤʝʨʘ 
https://hypermarketmebel.ru/news/gamer-
room/?srsltid=AfmBOop8BjinvvRqFSB7KPatgCBg_R1liGztNtxYZSD4FePbs4-L0s9x  

 
 
 

ʀɿʋʏɽʅʀɽ ʊɽʈʄʆʗɼɽʈʅʆɻʆ ʉʀʅʊɽɿɸ ʀ ʇʆʇʓʊʂɸ ɽɻʆ ʈɽɸʃʀɿɸʎʀʀ ɺ 
ʃɸɹʆʈɸʊʆʈʅʓʍ ʋʉʃʆɺʀʗʍ 

ɼʨʦʟʜʦʚ ɸʨʪʸʤ 
ɸʚʪʦʥʦʤʥʘʷ ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè 
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɼʫʜʥʠʢ ɽʣʠʟʘʚʝʪʘ ɺʘʣʝʨʴʝʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
ɼʝʪʩʢʦʛʦ ʪʝʭʥʦʧʘʨʢʘ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ 

 
ʊʝʨʤʦʷʜʝʨʥʳʡ ʩʠʥʪʝʟ, ʪʝʨʤʦʷʜʝʨʥʳʝ ʨʝʢʪʦʨʳ, ʩʦʣʥʮʝ ʥʘ ʟʝʤʣʝ, ʬʘʥʪʘʩʪʠʢʘ, 

ʥʝ ʧʨʘʚʜʘ ʣʠ? ɸ ʝʩʣʠ ʵʪʦ ʧʨʘʚʜʘ? ɺʩʝ ʩʚʝʨʭʜʝʨʞʘʚʳ ʫʞʝ ʚʝʜʫʪ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʫʜʝʨ-
ʞʘʥʠʶ ʧʣʘʟʤʳ, ʢʠʪʘʡʮʳ ʫʜʝʨʞʠʚʘʣʠ ʨʘʟʦʛʨʝʪʫʶ ʜʦ 120 ʤʠʣʣʠʦʥʦʚ ʢʝʣʴʚʠʥʦʚ ʧʣʘʟʤʫ 
ʮʝʣʳʭ 101 ʩʝʢʫʥʜʫ. ɸ ʚʳ ʟʥʘʣʠ ʦʙ ʵʪʦʤ? ʊʝʨʤʦʷʜʝʨʥʳʡ ʩʠʥʪʝʟ ʚʳʨʘʙʘʪʳʚʘʝʪ ʚ 4 ʨʘʟʘ 
ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʥʘ ʢʠʣʦʛʨʘʤʤ ʪʦʧʣʠʚʘ ʯʝʤ ʷʜʝʨʥʳʡ, ʦʥ ʥʝ ʚʳʨʘʙʘʪʳʚʘʝʪ ʥʠ ʢʘʢʠʭ 
ʦʪʭʦʜʦʚ ʨʝʘʢʮʠʠ ʠ ʥʝ ʚʟʨʳʚʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʢʘʪʘʩʪʨʦʬʳ [1]. 

ʉʢʦʣʴʢʦ ʪʘʢʠʭ ʣʶʜʝʡ, ʯʪʦ ʥʝ ʟʥʘʶʪ ʦ ʩʠʥʪʝʟʝ ʥʝʯʝʛʦ, ʘ ʚʝʜʴ ʵʪʦ ʥʘʰʝ ʙʫʜʫʱʝʝ. 
ʅʦ ʜʘʞʝ ʧʨʠ ʞʝʣʘʥʠʠ, ʥʝ ʢʘʞʜʳʡ ʧʦʡʤʸʪ, ʢʘʢ ʫʩʪʨʦʝʥ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 
ʯʠʩʪʦʡ ʧʨʠʨʦʜʥʦʡ ʵʥʝʨʛʠʠ. ʅʘʰʘ ʟʘʜʘʯʘ ʩʦʙʨʘʪʴ ʥʘʛʣʷʜʥʳʡ ʤʘʢʝʪ, ʥʘ ʢʦʪʦʨʦʤ ʤʦʞʥʦ 
ʧʨʦʩʪʳʤʠ ʞʝʩʪʘʤʠ ʧʦʢʘʟʘʪʴ ʠ ʨʘʩʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ ʪʘʢʦʝ ï ʊʝʨʤʦʷʜʝʨʥʳʡ ʩʠʥʪʝʟ, ʢʘʢ 
ʦʥ ʫʩʪʨʦʝʥ ʠ çʩ ʯʝʤ ʝʛʦ ʝʜʷʪè [2]. 

 
                       ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʌʠʩʝʥʢʦ ʉ.ʀ. ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠ ʪʝʨʤʦʷʜʝʨʥʳʡ ʩʠʥʪʝʟ. - ʄ.: ʀʟʜʘ-
ʪʝʣʴʩʪʚʦ ʖʨʘʡʪ, 2025. - 49 ʩ. 

2. ɺ.ʀ. ɹʦʡʢʦ ʋʇʈɸɺʃʗɽʄʓʁ ʊɽʈʄʆʗɼɽʈʅʓʁ ʉʀʅʊɽɿ ʀ ʇʈʆɹʃɽʄʓ ʀʅɽʈ-
ʎʀɸʃʔʅʆɻʆ ʊɽʈʄʆʗɼɽʈʅʆɻʆ ʉʀʅʊɽɿɸ // ʉʦʨʦʩʦʚʩʢʠʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 
ʞʫʨʥʘʣ. - 1999. - ˉ6. - ʉ. 97-104 
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нм 
 

ʂʆʈɸɹʃʀʂ ʅɸ ʈɸɼʀʆʋʇʈɸɺʃɽʅʀʀ ʀɿ ʅɽʈɸɹʆʊɸʖʑɽʁ ʄɸʐʀʅʂʀ  
ɼʫʣʠʥ ɼʤʠʪʨʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʄɸʆʋ ñɻʠʤʥʘʟʠʷ ˉ3 ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝò 
8 ʢʣʘʩʩ 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ɼʝʤʴʷʥʦʚʘ ʃʶʜʤʠʣʘ ɺʘʩʠʣʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ 

 
ɺʚʝʜʝʥʠʝ 
ʗ ʨʝʰʠʣ ʚʳʙʨʘʪʴ ʪʘʢʦʡ ʧʨʦʝʢʪ, ʧʦʪʦʤʫ ʯʪʦ ʜʘʚʥʦ ʭʦʪʝʣ ʩʝʙʝ ʨʘʜʠʦʫʧʨʘʚʣʷʝʤʳʡ 

ʢʦʨʘʙʣʠʢ, ʘ ʪʘʢʞʝ ʷ ʥʝ ʭʦʪʝʣ ʚʳʢʠʜʳʚʘʪʴ ʩʪʘʨʫʶ ʤʘʰʠʥʢʫ ʠ ʨʝʰʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ 
ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʨʘʙʣʠʢʘ. 

ʎʝʣʴ  
ʉʜʝʣʘʪʴ ʢʦʨʘʙʣʠʢ ʥʘ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʠ 
ɿʘʜʘʯʠ 

ǒ ʉʜʝʣʘʪʴ 3D ʤʦʜʝʣʴ ʢʦʨʧʫʩʘ 
ǒ ʈʘʩʧʝʯʘʪʘʪʴ ʢʦʨʧʫʩ ʥʘ 3D-ʧʨʠʥʪʝʨʝ 
ǒ ʉʥʷʪʴ ʩʦ ʩʪʘʨʦʡ ʤʘʰʠʥʢʠ ʥʘʙʦʨ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʧʨʠʧʘʷʪʴ ʝʝ ʢ 2 ʚʦʜʷʥʳʤ ʧʦʤ-
ʧʘʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʜʚʠʞʝʥʠʝ ʢʦʨʘʙʣʠʢʘ. 

ǒ ʇʦʟʘʙʦʪʠʪʴʩʷ ʦ ʛʝʨʤʝʪʠʟʘʮʠʠ. 
ǒ ʉʦʙʨʘʪʴ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʚʤʝʩʪʝ ʠ ʧʨʦʚʝʩʪʠ ʪʝʩʪʳ 

 
ʀʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ 

ʇʝʨʚʘʷ ʚ ʠʩʪʦʨʠʠ ʨʘʜʠʦʫʧʨʘʚʣʷʝʤʘʷ ʣʦʜʢʘ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ 
ʅʠʢʦʣʦʡ ʊʝʩʣʘ ʚ 1898 ʛʦʜʫ ʥʘ ʚʳʩʪʘʚʢʝ ʚ ʄʝʜʠʩʦʥ-ʉʢʚʝʨ-ɻʘʨʜʝʥ ʚ ʅʴʶ-ʁʦʨʢʝ. 

ʂʦʛʜʘ ʊʝʩʣʘ ʧʨʝʜʩʪʘʚʠʣ ʩʚʦʝ ʠʟʦʙʨʝʪʝʥʠʝ, ʵʢʩʧʦʟʠʮʠʷ ʩʦʩʪʦʷʣʘ ʠʟ ʢʨʳʪʦʛʦ 
ʙʘʩʩʝʡʥʘ, ʤʠʥʠʘʪʶʨʥʦʛʦ ʢʦʨʘʙʣʷ ʜʣʠʥʦʡ 4 ʬʫʪʘ ʠ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʘʱʝʥʥʦʛʦ 
ʨʘʟʣʠʯʥʳʤʠ ʨʳʯʘʛʘʤʠ. ʅʘ ʧʘʣʫʙʝ ʢʦʨʘʙʣʷ ʙʳʣʦ 3 ʘʥʪʝʥʥʳ ʜʣʷ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ, 
ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚ ʮʝʥʪʨʝ, ʘ ʜʚʝ ʜʨʫʛʠʝ ʙʳʣʠ ʫʚʝʥʯʘʥʳ ʤʘʣʝʥʴʢʠʤʠ 
ʣʘʤʧʦʯʢʘʤʠ. 

ɽʛʦ ʜʚʠʞʝʥʠʝ ʧʨʠʚʦʜʠʣʦʩʴ ʚ ʜʚʠʞʝʥʠʝ ʛʨʝʙʥʳʤ ʚʠʥʪʦʤ. ɺʥʫʪʨʠ ʢʦʨʧʫʩʘ ʣʦʜʢʠ 
ʨʘʩʧʦʣʘʛʘʣʩʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʧʨʠʚʦʜʠʚʰʠʡ ʚ ʜʚʠʞʝʥʠʝ ʛʨʝʙʥʦʡ ʚʠʥʪ ʠ 
ʥʘʧʨʘʚʣʷʶʱʠʝ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʘʢʢʫʤʫʣʷʪʦʨʥʫʶ ʙʘʪʘʨʝʶ ʠ ʤʝʭʘʥʠʟʤ ʧʨʠʝʤʘ 
ʨʘʜʠʦʩʠʛʥʘʣʦʚ, ʧʦʩʳʣʘʝʤʳʭ ʠʟ ʷʱʠʢʘ (ʧʫʣʴʪʘ) ʫʧʨʘʚʣʝʥʠʷ. ʆʧʝʨʘʪʦʨ ʤʦʛ ʠʟʤʝʥʷʪʴ 
ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ, ʫʧʨʘʚʣʷʪʴ ʙʦʨʪʦʚʳʤʠ ʛʘʜʞʝʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʦʩʚʝʱʝʥʠʝ [1]. 

ʉʘʤ ʢʦʨʘʙʣʠʢ ʥʘ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʠ ʤʥʝ ʥʫʞʝʥ ʢʘʢ ʠʛʨʫʰʢʘ. 
 
ʈʝʘʣʠʟʘʮʠʷ 
ɺ ʤʦʝʤ ʧʨʦʝʢʪʝ ʜʚʠʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ 2 ʚʦʜʷʥʳʭ ʧʦʤʧ, ʘ ʥʝ 

ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ. ʇʣʘʪʫ ʠ ʧʫʣʴʪ ʜʣʷ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ ʷ ʚʟʷʣ ʠʟ ʥʝʨʘʙʦʪʘʶʱʝʡ ʤʘʰʠʥʢʠ 
(ʫ ʥʝʝ ʥʝ ʨʘʙʦʪʘʣʠ ʤʦʪʦʨʳ). 

ɼʚʝ ʧʦʤʧʳ ʙʫʜʫʪ ʟʘʙʠʨʘʪʴ ʚʦʜʫ ʩʧʝʨʝʜʠ ʠ ʚʳʪʘʣʢʠʚʘʪʴ ʩʟʘʜʠ. ʊʘʢ ʢʦʨʘʙʣʠʢ 
ʙʫʜʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʚʦʜʝ ʚʧʝʨʝʜ. ɽʩʣʠ ʥʘʜʦ ʧʦʚʝʨʥʫʪʴ, ʪʦ ʜʦʩʪʘʪʦʯʥʦ ʚʢʣʶʯʠʪʴ 
ʪʦʣʴʢʦ ʦʜʥʫ ʧʦʤʧʫ ʠ ʢʦʨʘʙʣʠʢ ʥʘʯʥʝʪ ʧʦʚʦʨʘʯʠʚʘʪʴ ʚ ʩʪʦʨʦʥʫ ʦʪ ʵʪʦʡ ʧʦʤʧʳ. ʉʘʤʠ 
ʧʦʤʧʳ ʫʧʨʘʚʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʫʣʴʪʘ ʠ ʧʣʘʪʳ. ɺʩʝ ʵʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʛʝʨʤʝʪʠʯʥʦʤ 
ʢʦʨʧʫʩʝ. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ 
1. ɺ ʥʘʯʘʣʝ ʙʳʣʘ ʩʜʝʣʘʥʘ 3D-ʤʦʜʝʣʴ ʢʦʨʧʫʩʘ ʚ ʧʨʦʛʨʘʤʤʝ ñShapr 3Dò. 
2. ɼʘʣʝʝ ʢʦʨʧʫʩ ʙʳʣ ʨʘʩʧʝʯʘʪʘʥ ʥʘ 3D-ʧʨʠʥʪʝʨʝ. ʄʦʜʝʣʴ 3D-ʧʨʠʥʪʝʨʘ - 

Bambu Lab X1C. ʇʝʯʘʪʴ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ 15% ʟʘʣʠʚʢʦʡ. 
3. ʕʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʙʳʣʠ ʦʪʩʦʝʜʠʥʝʥʳ ʦʪ ʤʘʰʠʥʢʠ ʠ ʧʝʨʝʥʝʩʝʥʳ ʚ 

ʢʦʨʘʙʣʠʢ.  



нн 
 

4. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʷ ʧʨʠʢʣʝʠʣ ʢʣʝʝʤ-ʧʠʩʪʦʣʝʪʦʤ ʧʦʤʧʳ ʢ ʢʦʨ-
ʧʫʩʫ ʠ ʟʘʛʝʨʤʝʪʠʟʠʨʦʚʘʣ ʝʛʦ. 

5. ɺ ʢʦʥʮʝ ʧʨʦʚʝʣ ʪʝʩʪʳ ʠʟʜʝʣʠʷ. ʊʝʩʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʚʘʥʥʦʡ ʚ 
ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʩʪʠ ʠʭ ʥʘ ʦʪʢʨʳʪʦʡ ʚʦʜʝ. 

 
 

 
 

ʂʦʨʘʙʣʠʢ ʫʩʧʝʰʥʦ ʧʨʦʰʝʣ ʪʝʩʪ. ʆʥ ʤʦʞʝʪ ʧʣʘʚʘʪʴ, ʧʦʚʦʨʘʯʠʚʘʪʴ. 
ʅʘ ʬʦʪʦʛʨʘʬʠʷʭ ʝʱʝ ʥʝʪ ʘʥʪʝʥʥʳ. ɼʣʷ ʥʝʝ ʠ ʩʜʝʣʘʥʦ ʦʪʚʝʨʩʪʠʝ ʩʚʝʨʭʫ, ʚ 

ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʷ ʝʝ ʜʦʜʝʣʘʶ. 
 
 

 
 



но 
 

 
ɺʳʚʦʜʳ 

ʋʞʝ ʛʦʪʦʚ ʢʦʨʧʫʩ. ɺʩʷ ʵʣʝʢʪʨʦʥʠʢʘ ʩʧʘʷʥʘ ʠ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʥʝʛʦ. ʆʩʪʘʣʦʩʴ 
ʩʜʝʣʘʪʴ ʠ ʫʩʪʘʥʦʚʠʪʴ ʘʥʪʝʥʥʫ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʝʭʥʦʣʦʛʠʠ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 
ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʯʘʪʠ ʠʟʜʝʣʠʡ ʠʟ ʧʣʘʩʪʠʢʘ, ʧʘʡʢʘ ʠ ʜʨʫʛʘʷ ʨʘʙʦʪʘ ʩ 
ʵʣʝʢʪʨʦʥʥʳʤʠ ʧʣʘʪʘʤʠ.  

ʇʨʦʝʢʪ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʠʛʨʫʰʢʘ ʠ ʪʨʝʥʘʞʝʨ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʚʳʢʦʚ 
ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʤ. ɽʛʦ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ - ʜʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ.  

 
ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʦʝʢʪʘ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 
 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʠʤʦʩʪʴ 

ʉʪʘʨʘʷ ʤʘʰʠʥʢʘ 1 ʰʪ. 0 ʨʫʙ. 

ɺʦʜʷʥʘʷ ʧʦʤʧʘ 2 ʰʪ. 379 x 2 = 758 ʨʫʙ. 

ʇʣʘʩʪʠʢ ʜʣʷ ʢʦʨʧʫʩʘ 400 ʛʨ. 2000 ʨʫʙ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 
1. ʃʦʜʢʘ ʊʝʩʣʳ ʥʘ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʠ ʠʟ 1898 ʛʦʜʘ: ʠʛʨʫʰʢʘ, ʦʧʝʨʝʜʠʚʰʘʷ 

ʩʚʦʝ ʚʨʝʤʷ, https://vc.ru/u/700022-evgenii-vilkov/921756-lodka-tesly-na-radioupravlenii-iz-
1898-goda-igrushka-operedivshaya-svoe-vremya (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ - 13.03.2025). 
 
 
 

ʕʅɽʈɻɽʊʀʂɸ ɹʋɼʋʑɽɻʆ ɻ. ʂʆʃʇɸʐɽɺʆ 

ɾʫʨʘ ɸʨʪʸʤ 

ʄɸʆʋ çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 7  

ʠʤʝʥʠ ɻʝʨʦʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʅʠʢʦʣʘʷ ɻʝʨʘʩʠʤʦʚʠʯʘ ɹʘʨʳʰʝʚʘè  

9 ʢʣʘʩʩ, ʛ. ʂʦʣʧʘʰʝʚʦ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʏʠʧʠʟʫʙʦʚʘ ʃʶʙʦʚʴ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ  

ʦʙʨʘʟʦʚʘʥʠʷ ʄɸʆʋ çʉʆʐ ˉ7 ʠʤ. ɻʝʨʦʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʅ.ɻ. ɹʘʨʳʰʝʚʘè 

 



нп 
 

ɺ 2011 ʛʦʜʫ ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʶʟ ʧʦʜʪʚʝʨʜʠʣ ʥʘʤʝʨʝʥʠʝ ʩʦʢʨʘʪʠʪʴ ʚʳʙʨʦʩʳ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʥʘ 80ī95% ʢ 2050 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ 1990 ʛʦʜʘ ð ʵʪʦ 

ʩʯʠʪʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʰʘʛʦʤ ʜʣʷ ʩʜʝʨʞʠʚʘʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʥʠʞʝ 

2ÁC. 

ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʵʪʠʭ ʮʝʣʝʡ, ʚʳʙʨʦʩʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʜʦʣʞʥʳ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴʩʷ. ʕʪʦ ʧʦʪʨʝʙʫʝʪ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʠʟʢʦʫʛʣʝʨʦʜ-

ʥʳʭ ʠ ʙʝʟʫʛʣʝʨʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ 

(ɺʀʕ), ʷʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʫʛʣʝ-

ʨʦʜʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʧʝʨʝʜ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʥʞʝʥʝʨʘʤʠȤɻ ʥʝʨʛʝʪʠʢʘʤʠ ʩʪʦʷʪ ʟʘʜʘʯʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ 

(ʢ ʥʠʤ ʦʪʥʦʩʷʪ ʵʥʝʨʛʠʶ ʉʦʣʥʮʘ, ʚʝʪʨʘ, ʚʦʣʥ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠ ʜʨʫʛʠʝ) ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʧʨʦ- ʤʳʰʣʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʨʦʜʦʚ ʵʥʝʨʛʦʩʝʪʷʤʠ ʙʫ-

ʜʫʱʝʛʦ ʥʘ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ɓɋəɐɑɔɓɓɔ ɗɘɆɓɔɈɥɘɗɥ ɊɖɆɏɈɋɖɔɒ 

ɣɐɔɓɔɒɎɝɋɗɐɔɉɔ ɖɔɗɘɆ Ɏ ɖɆɍɈɎɘɎɥ ɕɖɔɒɡɞɑɋɓɓɔɗɘɎ ɗɘɖɆɓɡ. ȵɖɎɒɋɖɓɔ ɐ 2050 ɉɔɊə 

ɆɑɢɘɋɖɓɆɘɎɈɓɆɥ ɣɓɋɖɉɋɘɎɐɆ ɗɘɆɓɋɘ ɓɆɒɓɔɉɔ ɊɋɞɋɈɑɋ Ɏ ɈɡɉɔɊɓɋɋ ɘɖɆɊɎɜɎɔɓɓɔɏ, ɐɔ-

ɘɔɖɆɥ Ɏɗɕɔɑɢɍəɋɘ ɖɋɗəɖɗɡ ɓɋɚɘɎ Ɏ əɉɑɥ. 

ȵɖɔɇɑɋɒɆ: ɣɑɋɐɘɖɔɗɋɘɎ ɊɆɤɘ ɗɇɔɎ Ɉɔ Ɉɗɋɒ ɒɎɖɋ. ȳɋɕɔɑɆɊɐɎ Ɉ Ɏɛ ɖɆɇɔɘɋ 

ɔɗɘɆɈɑɥɤɘ ɇɋɍ ɣɑɋɐɘɖɎɝɋɗɘɈɆ ɊɋɗɥɘɐɎ ɘɡɗɥɝ ɝɋɑɔɈɋɐ Ɏ ɈɋɊəɘ ɐ ɒɎɑɑɎɆɖɊɓɡɒ əɇɡɘ-

ɐɆɒ. Ȩ ɘɆɐɎɛ ɗɚɋɖɆɛ ɈɆɌɓɔ ɔɕɘɎɒɎɍɎɖɔɈɆɘɢ ɖɆɇɔɘə ɍɆ ɗɝɋɘ ɓɔɈɡɛ ɘɋɛɓɔɑɔɉɎɏ. 

ȼɋɑɢ: ɖɆɍɖɆɇɔɘɆɘɢ 3DȤɒɔɊɋɑɢ çəɒɓɔɏè ɣɓɋɖɉɋɘɎɝɋɗɐɔɏ ɗɎɗɘɋɒɡ ɇəɊəɟɋɉɔ 
Ɋɑɥ ɓɆɞɋɉɔ ɉɔɖɔɊɆ. 

ȳɆɒ ɓɋɔɇɛɔɊɎɒɔ ɈɡɕɔɑɓɎɘɢ ɗɑɋɊəɤɟɎɋ ɍɆɊɆɝɎ: 

I. ȨɡɕɔɑɓɎɘɢ ɎɗɗɑɋɊɔɈɆɘɋɑɢɗɐɔ-ɎɓɚɔɖɒɆɜɎɔɓɓɡɏ ɣɘɆɕ: 

ï ɕɔɊɔɇɖɆɘɢ ɘɋ ɆɑɢɘɋɖɓɆɘɎɈɓɡɋ ɎɗɘɔɝɓɎɐɎ ɣɓɋɖɉɎɎ, ɐɔɘɔɖɡɋ ɒɡ ɇəɊɋɒ Ɏɗ-

ɕɔɑɢɍɔɈɆɘɢ Ɏ Ɋɑɥ ɐɆɐɎɛ ɜɋɑɋɏ Ɏɛ ɜɋɑɋɗɔɔɇɖɆɍɓɔ ɕɖɎɒɋɓɎɘɢ; 

ï ɗɔɍɊɆɘɢ ɣɗɐɎɍ ɇəɊəɟɋɏ ɣɓɋɖɉɔɗɎɗɘɋɒɡ ɉɔɖɔɊɆ. 

II. ȨɡɕɔɑɓɎɘɢ ɘɋɛɓɎɐɔ-ɣɐɔɓɔɒɎɝɋɗɐɎɏ ɣɘɆɕ: 
ï ɖɆɗɗɝɎɘɆɘɢ ɕɖɎɇɑɎɍɎɘɋɑɢɓəɤ ɗɘɔɎɒɔɗɘɢ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ; 
ï ʮʝʥʫ ʜʣʷ ʧʨʦʜʘʞʠ, ʠʩʭʦʜʷ ʠʟ ʨʘʩʯʝʪʘ çʩʪʦʠʤʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʟʛʦʪʦʚʣʝ-
ʥʠʷ 

+25%è; 
ï ʦʢʫʧʘʝʤʦʩʪʴ, ʠʩʭʦʜʷ ʠʟ ʨʘʩʯʝʪʘ çʩʪʦʠʤʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ / 
ʮʝʥʘ 

 zʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʞ ʩʠʩʪʝʤ ʟʘ ʛʦʜè. 
ʅʦʚʠʟʥʘ: ʙʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ɻ ʥʝʨʛʠʠ ʚ ʫʩʣʦ-

ʚʠʷʭ ʛ. ʂʦʣʧʘʰʝʚʦ ʠ ʩʦʟʜʘʥʘ ʤʦʜʝʣʴ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩ-
ʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 

ɺʦʧʨʦʩʳ ɻ ʢʦʣʦʛʠʠ ʚʩʝ ʩʠʣʴʥʝʝ ʚʣʠʷʶʪ ʥʘ ʥʘʰʫ ʞʠʟʥʴ. ʂʘʢ ʠʟʚʝʩʪʥʦ ʟʜʦʨʦʚʴʝ 
ʯʝʣʦʚʝʢʘ ʥʘ 20% ʟʘʚʠʩʠʪ ʦʪ ʵʢʦʣʦʛʠʠ, ʵʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʦʪ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʤʝʜʠ-
ʮʠʥʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʵʪʦ ʛʠʜʨʦ-, 
ʪʝʧʣʦ- ʠ ʘʪʦʤʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. ʅʦ ʦʥʠ ʥʝ ʵʢʦʣʦʛʠʯʥʳ. ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝ-
ʪʠʢʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʤʦʞʝʪ 
ʩʪʘʪʴ ʪʦʡ ʧʫʪʝ- ʚʦʜʥʦʡ ʟʚʝʟʜʦʡ, ʢʦʪʦʨʘʷ ʚʳʚʝʜʝʪ ʈʦʩʩʠʶ ʥʘ ʧʫʪʴ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟ-
ʚʠʪʠʷ. 



нр 
 

ʄʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʫʞʝ ʜʘʚʥʦ ʦʙʩʫʞʜʘʝʪ ʪʝʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘ-
ʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʘʣʴʪʝʨʥʘ-
ʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʜʣʷ ʦʙʝʩ-
ʧʝʯʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʤʝʩʪʘʭ 
ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ. 

ʉʪʦʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ʧʦʢʘ 
ʚʳʰʝ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʦʝ ʩʳʨʴʝ, ʥʦ ʨʘʟʥʠʮʘ ʙʫʜʝʪ ʧʦʩʪʝʧʝʥʥʦ ʩʦʢʨʘʱʘʪʴʩʷ, ʟʘ ʩʯʝʪ 
ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ ʚʥʝʜʨʝʥʥʳʭ ʥʘʩʪʦʷʱʠʭ ʠ ʙʫʜʫʱʠʭ ʨʘʟʨʘʙʦʪʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ɺʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʪʨʘʩʣʝʡ, ʢʦʪʦʨʘʷ ʚ ʥʘʰʝ 
ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʘ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʠʪʴ ʟʘ-
ʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʠ ʜʝʣʘʝʪ ʯʝʣʦʚʝʯʝʩʪʚʦ ʤʝʥʝʝ ʟʘʚʠʩʠʤʳʤ ʦʪ ʠʩʢʦʧʘʝʤʳʭ ʠʩ-
ʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʚʨʝʤʝʥʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʚʨʝʤʝʥʝʤ ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ. 

ʉʦʣʥʮʝ, ʚʝʪʝʨ, ʚʦʜʘ, ʪʝʧʣʦ ʟʝʤʣʠ, ʙʠʦʪʦʧʣʠʚʦ ï ʩʦʩʪʘʚʣʷʶʱʠʝ, ʢʦʪʦʨʳʝ 
ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ. ʀ ʭʦʪʷ ʵʪʦ ʧʦʥʷʪʠʝ 
ʦʭʚʘʪʳʚʘʝʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʠʩ-
ʢʦʧʘʝʤʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʪʘʢʠʤ ʢʘʢ ʥʝʬʪʴ, ʫʛʦʣʴ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 
ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ ï ʢʣʶʯ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʙʫʜʫʱʝʛʦ 
ʥʘʰʝʡ ʧʣʘʥʝʪʳ. ʂʣʶʯʝʚʘʷ ʨʦʣʴ ʩʨʝʜʠ ʫʧʨʘʚʣʷʝʤʳʭ ɺʀʕ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʫʩʪʦʡ-
ʯʠʚʫʶ ʛʝʥʝʨʘʮʠʶ ʵʣʝʢʪʨʦ- ʵʥʝʨʛʠʠ ʠ ʩʧʦʩʦʙʥʳʭ ʩʣʝʜʦʚʘʪʴ ʩʧʨʦʩʫ, ʦʪʚʦʜʠʪʩʷ ʙʠʦ-
ʤʘʩʩʝ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʚʦʝʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʧʦʩʪʨʦʝʥʥʦʡ ʧʦʣʥʦʩʪʴʶ ʥʘ ɺʀʕ, 
ʤʳ ʩʪʘʨʘʣʠʩʴ ʫʯʝʩʪʴ ʧʠʢʠ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʛʝʥʝʨʘʮʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʇʨʦʠʟʚʦʜʩʪʚʦ 
ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʦʣʥʝʯʥʳʭ ʠ ʚʝʪʨʷʥʳʭ ʩʪʘʥʮʠʷʭ ʢʦʣʝʙʣʝʪʩʷ ʝʞʝʯʘʩʥʦ, ʝʞʝ-
ʜʥʝʚʥʦ ʠ ʩʝʟʦʥʥʦ. ʉʦʣʥʝʯʥʳʝ ʩʪʘʥʮʠʠ ʣʝʪʦʤ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʨʘʙʦʪʘʶʪ ʜʦ-
ʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʦ, ʦʜʥʘʢʦ ʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʪʘʢʦʡ ʞʝ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʵʥʝʨʛʠʠ ʟʠʤʦʡ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ ʥʘ ʚʝʪʨʷʥʳʭ ʩʪʘʥʮʠʷʭ ʤʝʥʝʝ ʥʘʜʝʞʥʦ. ʅʝ-
ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʨʝʜʥʷʷ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʚʝʪʨʷʥʳʭ ʩʪʘʥʮʠʡ ʟʠʤʦʡ ʚʳʰʝ, ʯʝʤ ʫ ʬʦ-
ʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʘʞʝ ʟʠʤʦʡ ʯʘʩʪʳ ʧʝ-
ʨʠʦʜʳ ʩʣʘʙʦʛʦ ʚʝʪʨʘ. ɹʠʦʤʘʩʩʘ ʠʛʨʘʝʪ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʨʦʣʠ ʣʝʪʦʤ ʠ ʟʠʤʦʡ. 
ʃʝʪʦʤ ʵʣʝʢʪʨʦʛʝʥʝʨʘʮʠʷ, ʧʦʣʫʯʘʝʤʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʤʘʩʩʳ, 
çʩʪʨʘʭʫʝʪè ɺʀʕ-ʨʝʩʫʨʩʳ ʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʝʯʝʨʥʠʡ ʧʠʢʦʚʳʡ ʩʧʨʦʩ. ɿʠʤʦʡ ʵʥʝʨʛʠʷ 
ʙʠʦʤʘʩʩʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʙʘʟʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʷ 
ʧʠʢʦʚ ʧʦʪʨʝʙʣʝʥʠʷ. 
ɼʣ ̫ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʚʦʝʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʤ  rʚʳʙʨʘʣʠ ʪʨʠ ʚʠʜʘ ɺʀʕ. 

Ȫɑɥ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ ɗɈɔɋɏ ɣɓɋɖɉɔɗɎɗɘɋɒɡ ɒɡ ɈɡɇɖɆɑɎ ɘɖɎ ɈɎɊɆ ȨȮɃ. 
1. ȷɔɑɓɋɝɓɆɥ ɣɓɋɖɉɎɥ 

ȨɋɊəɟɋɋ ɕɔɑɔɌɋɓɎɋ ɗɖɋɊɎ ɈɔɍɔɇɓɔɈɑɥɋɒɡɛ ɎɗɘɔɝɓɎɐɔɈ ɍɆɓɎɒɆɋɘ ɗɔɑɓɋɝ-

ɓɡɏ ɗɈɋɘ. Ȫɑɥ ɎɍɈɑɋɝɋɓɎɥ ɣɓɋɖɉɎɎ Ɏɗɕɔɑɢɍəɤɘɗɥ ɕɆɓɋɑɎ, ɓɆ ɐɔɘɔɖɡɛ ɐɔɓɜɋɓɘɖɎɖə-

ɤɘɗɥ ɗɔɑɓɋɝɓɡɋ ɑəɝɎ. ȵɔɗɑɋ ɣɘɔɉɔ ɕɖɔɎɗɛɔɊɎɘ ɓɆɉɖɋɈɆɓɎɋ Ɏ ɕɔɗɑɋɊəɤɟɆɥ ɈɡɖɆ-

ɇɔɘɐɆ ɍɆ ɗɝɋɘ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɣɑɋɒɋɓɘɔɈ ɕɆɓɋɑɎ: ɇɔɖɆ Ɏ ɚɔɗɚɔɖɆ. 

ȳɋɊɔɗɘɆɘɐɎ ɣɘɔɏ ɘɋɛɓɔɑɔɉɎɎ ï ɈɡɗɔɐɆɥ ɗɘɔɎɒɔɗɘɢ, ɓɎɍɐɎɏ ɐɔɣɚɚɎɜɎɋɓɘ ɕɔ-

ɑɋɍɓɔɉɔ ɊɋɏɗɘɈɎɥ. 

1. ȨɋɘɖɥɐɎ 
Ȫɖəɉɔɋ ɥɈɑɋɓɎɋ, ɞɎɖɔɐɔ ɕɖɎɒɋɓɥɤɟɋɋɗɥ Ɉ ɐɆɝɋɗɘɈɋ ɎɗɘɔɝɓɎɐɆ, ï Ɉɋɘɋɖ. ȴɓ 

ɈɔɍɓɎɐɆɋɘ ɍɆ ɗɝɋɘ ɖɆɍɓɎɜɡ ɊɆɈɑɋɓɎɥ Ɉ Ɇɘɒɔɗɚɋɖɋ Ɏ ɔɇɑɆɊɆɋɘ ɐɎɓɋɘɎɝɋɗɐɎɒ ɕɔɘɋɓ-
ɜɎɆɑɔɒ. Ƀɘɔ Ɏɗɕɔɑɢɍəɋɘɗɥ ɕɖɎ ɖɆɇɔɘɋ ɈɋɘɖɔɣɓɋɖɉɋɘɎɝɋɗɐɎɛ əɗɘɆɓɔɈɔɐ (ȨɃȹ) ï ɇɆɞɓɎ 
ɗ ɈɖɆɟɆɤɟɎɒɎɗɥ ɑɔɕɆɗɘɥɒɎ. 

ȩɑɆɈɓɡɏ ɓɋɊɔɗɘɆɘɔɐ ɈɋɘɖɆ ï ɓɋɕɔɗɘɔɥɓɓɔɗɘɢ. 
3. ȧɎɔɣɓɋɖɉɋɘɎɐɆ Ɏ ɇɎɔɘɔɕɑɎɈɔ. 
ɼʚʘ ʧʦʥʷʪʠʷ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ï ʙʠʦʵʥʝʨʛʝʪʠʢʘ ʠ ʙʠʦʪʦʧʣʠʚʦ. 
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ɹʠʦ- ʪʦʧʣʠʚʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ. ʂ ʪʦʧʣʠʚʫ ʦʪʥʦʩʠʪʩʷ ʩʳʨʴʝ, ʧʦʣʫ-
ʯʘʝʤʦʝ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʞʠʚʦʛʦ ʠʣʠʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦ-
ʠʩʭʦʞʜʝʥʠʷ: ʵʪʘʥʦʣ, ʤʝʪʘʥʦʣ, ʙʠʦʜʠ- ʟʝʣʴ, ʜʨʝʚʝʩʥʳʝ ʧʨʦʜʫʢʪʳ (ʙʨʠʢʝʪʳ, ʜʨʦʚʘ, 
ʦʧʠʣʢʠ), ʪʦʨʬ, ʵʪʘʥʦʣ, ʙʠʦʛʘʟ, ʙʠʦʚʦʜʦʨʦʜ, ʤʝʪʘʥ, ʜʨʫʛʠʝ. 

ɻʦʨʦʜ ʂʦʣʧʘʰʝʚʦ ï ʵʪʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʩʚʦʝʛʦ ʨʘʡʦʥʘ ʚ ɿʘʧʘʜʥʦʡ 
ʉʠʙʠʨʠ ʩ ʥʘʩʝʣʝʥʠʝʤ 20 ʪʳʩ. ʯʝʣʦʚʝʢ. ɺ ʛʦʨʦʜʝ ʠʤʝʶʪʩʷ: 7 ʥʝʙʦʣʴʰʠʭ ʧʨʦʤʳʰʣʝʥ-
ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 6 ʩʨʝʜʥʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʧʨʝʜʧʨʠʷʪʠʷ ʩʬʝʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ, 
ʞʠʣʦʡ ʩʝʢʪʦʨ, ʩʦʜʝʨʞʘʱʠʡ ʢʘʢ ʯʘʩʪʥʳʝ ʫʩʘʜʴʙʳ, ʪʘʢ ʠ ʤʥʦʛʦʵʪʘʞʥʳʝ ʜʦʤʘ. 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 60 ʤʣʥ ʢɺʪ*ʯ ʚ ʛʦʜ. ʇʨʦʠʟʚʝʜʝʤ ʥʝʦʙʭʦʜʠʤʳʝ 
ʨʘʩʯʝʪʳ ʠ ʧʦʜʙʝʨʝʤ ʦʙʦʨʫ- ʜʦʚʘʥʠʝ ʜʣʷ ʥʘʰʝʡ ʙʫʜʫʱʝʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. 

 
ʈʠʩ. 1. ʂʦʣʧʘʰʝʚʦ, ʚʠʜ ʩʚʝʨʭʫ 

 
ȵɔɉɔɊɆ Ɉ ɉɔɖɔɊɋ ȰɔɑɕɆɞɋɈɔ ɖɆɊəɋɘ ɓɆɗ ɗɔɑɓɋɝɓɡɒɎ ɊɓɥɒɎ Ɉ ɉɔɊə ï 69, ɔɇɑɆɝ-

ɓɡɒɎ ɊɓɥɒɎ  ï 80 Ɏ ɕɆɗɒəɖɓɡɒɎ ï 211. 
 

 
 

ȶɎɗ. 2. ȷɔɑɓɋɝɓɡɋ, ɔɇɑɆɝɓɡɋ Ɏ ɕɆɗɒəɖɓɡɋ ɊɓɎ Ɉ ɉɔɊə 
 

ȶɆɍɒɋɟɋɓɎɋ ɗɔɑɓɋɝɓɔɏ ɣɑɋɐɘɖɔɗɘɆɓɜɎɎ (ȷɃȷ) ɓɆ ɍɋɒɑɋ ɥɈɑɥɋɘɗɥ ɓɆɎɇɔɑɋɋ 
ɖɆɗɕɖɔɗɘɖɆɓɋɓɓɡɒ ɖɋɞɋɓɎɋɒ. ȷɃȷ əɗɘɆɓɆɈɑɎɈɆɋɘɗɥ ɓɆ ɗɕɋɜɎɆɑɢɓɡɋ ɔɕɔɖɓɡɋ ɐɔɓ-
ɗɘɖəɐɜɎɎ, ɕɔɍɈɔɑɥɤɟɎɋ əɗɘɆɓɔɈɎɘɢ əɉɔɑ ɓɆɐɑɔɓɆ Ɉ 40 ɉɖɆɊəɗɔɈ, ɔɕɘɎɒɆɑɢɓɡɏ Ɋɑɥ 
ɓɆɞɋɉɔ ɖɋɉɎɔɓɆ. ȷɃȷ çɃɑɋɐɘɖɆè ɕɖɋɊɗɘɆɈɑɥɋɘ ɗɔɇɔɏ ɣɐɔɑɔɉɎɝɋɗɐɎ ɝɎɗɘɔɋ ɗɔɔɖəɌɋ-
ɓɎɋ, ɈɔɍɈɋɊɋɓɓɔɋ Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɕɖɆɈɎɑɆɒɎ ɕɔ ɗɔɛɖɆɓɋɓɎɤ ɔɐɖəɌɆɤɟɋɏ   ɗɖɋɊɡ. 
ȭɆɊɆɝɆ  ɗɔɑɓɋɝɓɔɏ  ɣɑɋɐɘɖɔɗɘɆɓɜɎɎ  ɕɖɔɎɍɈɔɊɎɘɢ çɍɋɑɋɓəɤè ɣɓɋɖɉɎɤ ɇɋɍ əɟɋɖɇɆ ɣɐɔ-
ɑɔɉɎɎ. 
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ȶɎɗ. 3. ȷɕɔɗɔɇ ɖɆɍɒɋɟɋɓɎɥ ɗɔɑɓɋɝɓɡɛ ɇɆɘɆɖɋɏ 

 

ȷɃȷ çɃɑɋɐɘɖɆè ɖɆɍɒɋɗɘɎɒ ɓɆ ɗɋɈɋɖɔ-ɍɆɕɆɊɋ ɉɔɖɔɊɗɐɔɉɔ ɕɔɗɋɑɋɓɎɥ ɖɥɊɔɒ ɗ 
ɊɋɏɗɘɈəɤɟɋɏ ɣɑɋɐɘɖɎɝɋɗɐɔɏ ɕɔɊɗɘɆɓɜɎɋɏ ɷ1, ɘɋɒ ɗɆɒɡɒ ɖɋɞɎɈ Ɉɔɕɖɔɗ ɗ ɐɆɊɖɆɒɎ ɕɔ 
ɔɇɗɑəɌɎɈɆɓɎɤ ȷɃȷ, Ɇ ɘɆɐɌɋ ɗ ɕɔɊɐɑɤɝɋɓɎɋɒ ɐ ɜɋɓɘɖɆɑɢɓɔɏ ɣɑɋɐɘɖɔɗɋɘɎ ï ɓɋ ɕɔɘɖɋ-
ɇəɋɘɗɥ ɊɔɕɔɑɓɎɘɋɑɢɓɡɛ ɕɖɔɈɔɊɔɈ. ȹɗɘɆɓɔɈɎɒ 10 000 ɗɔɑɓɋɝɓɡɛ ɕɆɓɋɑɋɏ. Ȳɔɟɓɔɗɘɢ 
ȷɃȷ çɃɑɋɐɘɖɆè ɗɔɗɘɆɈɑɥɋɘ 18 ɒɑɓ ɐȨɘ*ɝ Ɉ ɉɔɊ. 

Ȩ ɕɔɗɑɋɊɓɋɋ ɊɋɗɥɘɎɑɋɘɎɋ Ɉ ɉɔɖɔɊɋ ɓɆɇɑɤɊɆɋɘɗɥ əɗɎɑɋɓɎɋ ɈɋɘɖɔɈ, ɝɘɔ ɗɈɥɍɆɓɔ 
ɗ ɎɓɘɋɓɗɎɈɓɔɏ Ɉɡɖəɇɐɔɏ ɑɋɗɔɈ. 

ȴɗɓɔɈɓɡɒ ɐɖɎɘɋɖɎɋɒ, ɐɔɘɔɖɡɒ ɓəɌɓɔ ɖəɐɔɈɔɊɗɘɈɔɈɆɘɢɗɥ ɕɖɎ ɕɔɐəɕɐɋ, ɥɈɑɥ-
ɤɘɗɥ ɖɆɍɒɋɖɡ Ɉɋɘɖɥɓɔɏ əɗɘɆɓɔɈɐɎ. Ƚɋɒ ɇɔɑɢɞɋ ɋɋ ɖɆɍɒɋɖ, ɘɋɒ Ɉɡɞɋ ɈɡɖɆɇɆɘɡɈɆɋ-
ɒɆɥ ɒɔɟɓɔɗɘɢ 

Ȳɡ ɕɖɔɊəɒɆɑɎ ɒɋɗɘɔ ɋɋ ɖɆɗɕɔɑɔɌɋɓɎɥ ɗ əɝɋɘɔɒ ɗɑɋɊəɤɟɎɛ ɚɆɐɘɔɖɔɈ: ɘɋɖɖɎ-
ɘɔɖɎɥ Ɉɔɍɑɋ ɉɋɓɋɖɆɘɔɖɆ ɊɔɑɌɓɆ ɇɡɘɢ ɗɈɔɇɔɊɓɔɏ ɔɘ ɕɔɗɘɖɔɋɐ, ɗɔɔɖəɌɋɓɎɏ, ɊɋɖɋɈɢɋɈ 
Ɏ ɊɖəɉɎɛ ɚɆɐɘɔɖɔɈ, ɗɓɎɌɆɤɟɎɛ ɕɖɔɊəɐɘɎɈɓɔɗɘɢ əɗɘɆɓɔɈɐɎ. ȮɒɋɤɟɎɋɗɥ ɕɔɒɋɛɎ ɖɆɗ-
ɕɔɑɆɉɆɤɘɗɥ ɓɆ ɖɆɗɗɘɔɥɓɎɎ ɓɋ ɇɑɎɌɋ 200 ɒɋɘɖɔɈ ɔɘ ɒɋɗɘɆ əɗɘɆɓɔɈɐɎ. ȨɡɗɔɘɆ ɐɔɓɗɘɖəɐ-
ɜɎɎ Ɋɑɥ ɒɔɓɘɆɌɆ ɉɋɓɋɖɆɘɔɖɆ ɊɔɑɌɓɆ ɇɡɘɢ ɐɆɐ ɒɎɓɎɒəɒ ɓɆ 2-3 ɒɋɘɖɆ Ɉɡɞɋ ɕɔɒɋɛ, 
ɎɒɋɤɟɎɛɗɥ ɓɆ ɕɖɎɑɋɉɆɤɟɋɏ ɘɋɖɖɎɘɔɖɎɎ. ȶɆɗɗɘɔɥɓɎɋ ɔɘ ɌɎɑɡɛ ɊɔɒɔɈ ï ɓɋ ɒɋɓɋɋ 30-
40 ɒ, ɕɔɗɐɔɑɢɐə ɕɖɎ ɈɖɆɟɋɓɎɎ ɑɔɕɆɗɘɋɏ ɗɔɍɊɆɋɘɗɥ ɓɋɐɔɘɔɖɡɏ ɞəɒ, ɈɡɍɡɈɆɤɟɎɏ ə 
ɔɐɖəɌɆɤɟɎɛ ɔɕɖɋɊɋɑɋɓɓɡɏ ɊɎɗɐɔɒɚɔɖɘ. ȷɑɋɊəɋɘ əɝɎɘɡɈɆɘɢ ɗɖɋɊɓɋɉɔɊɔɈɡɋ Ɏɍɒɋɓɋ-
ɓɎɥ ɕɔɉɔɊɓɡɛ əɗɑɔɈɎɏ, ɐɔɉɊɆ Ɉ ɔɊɓɔɒ Ɏ ɘɔɒ Ɍɋ ɒɋɗɘɋ Ɉ ɘɋɝɋɓɎɋ ɉɔɊɆ ɇəɊɋɘ ɈɡɖɆɇɆɘɡ-
ɈɆɘɢɗɥ ɖɆɍɓɔɋ ɐɔɑɎɝɋɗɘɈɔ ɣɑɋɐɘɖɔɣɓɋɖɉɎɎ. 

Ȫɑɥ ɗɈɔɋɏ ɣɓɋɖɉɔɗɎɗɘɋɒɡ ɒɡ ɈɡɇɖɆɑɎ ɈɋɘɖɔɈɡɋ ɉɋɓɋɖɆɘɔɖɡ ɗ ɈɋɖɘɎɐɆɑɢɓɔɏ 
ɔɗɢɤ. ȴɓɎ Ɏɒɋɤɘ ɖɥɊ ɕɖɋɎɒəɟɋɗɘɈ. 

 

 
ȶɎɗ. 4. ȨɋɘɖɔɉɋɓɋɖɆɘɔɖ ɗ ɈɋɖɘɎɐɆɑɢɓɔɏ ɔɗɢɤ 

  

ȨɋɘɖɔɈəɤ ɣɑɋɐɘɖɔɗɘɆɓɜɎɤ (ȨɃȷ) ɖɆɍɒɋɗɘɎɒ ɓɆ ɇɔɑɢɞɔɏ ɕɑɔɟɆɊɎ ɕəɗɘəɤɟɎɛ 
ɕɔɗɋɈɓɡɛ ɕɔɑɋɏ ɇɡɈɞɋɉɔ ɐɔɑɛɔɍɆ ɓɆ ɗɋɈɋɖɔ-ɍɆɕɆɊɓɔɏ ɔɐɖɆɎɓɋ ɉɔɖɔɊɆ, ɉɊɋ ɓɋɘ ɌɎɑɡɛ 
ɗɘɖɔɋɓɎɏ, ɕɔɣɘɔɒə ɗɋɖɢɦɍɓɡɏ ɒɎɓəɗ ɈɋɘɖɔɉɋɓɋɖɆɘɔɖɔɈ ï ɓɎɍɐɔɝɆɗɘɔɘɓɡɏ ɞəɒ - ɘɆɒ 
ɓɎɐɔɒə ɓɋ ɇəɊɋɘ ɒɋɞɆɘɢ. ȨɃȷ ɇəɊɋɘ ɖɆɗɕɔɑɆɉɆɘɢɗɥ ɈɇɑɎɍɎ ɊɋɏɗɘɈəɤɟɋɏ ɣɑɋɐɘɖɎɝɋ-
ɗɐɔɏ ɕɔɊɗɘɆɓɜɎɎ ɷ2, ɘɋɒ ɗɆɒɡɒ ɒɡ ɖɋɞɎɒ Ɉɔɕɖɔɗ ɗ ɐɆɊɖɆɒɎ ɕɔ ɔɇɗɑəɌɎɈɆɓɎɤ ȨɃȷ, 
Ɇ ɘɆɐɌɋ ɗ ɕɔɊɐɑɤɝɋɓɎɋɒ ɐ ɜɋɓɘɖɆɑɢɓɔɏ ɣɑɋɐɘɖɔɗɋɘɎ. ȳɆ Ɉɗɋɏ ɣɘɔɏ ɘɋɖɖɎɘɔɖɎɎ ɖɆɍɒɋ-
ɗɘɎɒ 7 000 Ɉɋɘɖɥɓɡɛ ɉɋɓɋɖɆɘɔɖɔɈ. Ȳɔɟɓɔɗɘɢ ȨɃȷ çɃɑɋɐɘɖɆè ɗɔɗɘɆɈɑɥɋɘ 17,5 ɒɑɓ 
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ɐȨɘ*ɝ Ɉ ɉɔɊ. 
ȳɆɞ ɓɋɇɔɑɢɞɔɏ ɉɔɖɔɊɔɐ ȰɔɑɕɆɞɋɈɔ ɕɖɔɎɍɈɔɊɎɘ 80 000 ɐəɇ. ɒ ɇɡɘɔɈɔɉɔ ɒəɗɔɖɆ 

Ɉ ɉɔɊ, ɊɔɇɆɈɑɥɤɘɗɥ ɋɟɋ ɔɘɛɔɊɡ ɔɘ ɑɋɗɔɕɋɖɋɖɆɇɔɘɐɎ, ɔɝɎɗɘɓɡɛ ɗɔɔɖəɌɋɓɎɏ, ɕɘɎɜɋ-
ɚɆɇɖɎɐɎ ɕɔ ɈɡɖɆɟɎɈɆɓɎɤ ɐəɖ, ɔɈɔɟɓɡɋ ɔɘɛɔɊɡ ɔɘ ȷɎɇɎɖɗɐɔɉɔ ɔɘɊɋɑɋɓɎɥ ȶɔɗɗɎɏɗɐɔɏ 
ɆɐɆɊɋɒɎɎ ɗɋɑɢɗɐɔɛɔɍɥɏɗɘɈɋɓɓɡɛ ɓɆəɐ Ɏ ɘ.Ɋ. 

ȧɎɔɉɆɍɔɈɆɥ ɗɘɆɓɜɎɥ ï ɣɘɔ ɣɚɚɋɐɘɎɈɓɔɋ ɖɋɞɋɓɎɋ ɕɖɔɇɑɋɒɡ ɕɋɖɋɖɆɇɔɘɐɎ Ɏ ɔɇɋɍ-
ɈɖɋɌɎɈɆɓɎɥ ɔɖɉɆɓɎɝɋɗɐɎɛ ɔɘɛɔɊɔɈ ɌɎɈɔɘɓɔɉɔ Ɏ ɖɆɗɘɎɘɋɑɢɓɔɉɔ ɕɖɔɎɗɛɔɌɊɋɓɎɥ, Ɇ 
ɘɆɐɌɋ ɗɘɔɝɓɡɛ ɈɔɊ, ɗ ɕɔɒɔɟɢɤ ɆɓɆɣɖɔɇɓɔɉɔ ɇɖɔɌɋɓɎɥ ɗ ɕɔɑəɝɋɓɎɋɒ ɣɐɔɑɔɉɎɝɋɗɐɎ ɝɎ-
ɗɘɡɛ ɔɖɉɆɓɎɝɋɗɐɎɛ əɊɔɇɖɋɓɎɏ Ɏ ɈɡɗɔɐɔɐɆɑɔɖɎɏɓɔɉɔ ɉɆɍɔɔɇɖɆɍɓɔɉɔ ɘɔɕɑɎɈɆ Ɋɑɥ ɕɔ-
ɗɑɋɊəɤɟɋɏ ɉɋɓɋɖɆɜɎɎ ɣɑɋɐɘɖɔɣɓɋɖɉɎɎ Ɏ ɘɋɕɑɆ. ȸɆɐɆɥ ɗɘɆɓɜɎɥ Ɏɒɋɋɘ ɇɔɑɢɞɎɋ ɕɖɋ-
ɎɒəɟɋɗɘɈɆ. 

ȰȵȪ ɇɎɔɉɆɍɔɈɔɏ əɗɘɆɓɔɈɐɎ ɍɆɈɎɗɎɘ ɔɘ ɗɔɗɘɔɥɓɎɥ ɗɡɖɢɥ ð ɋɉɔ ɘɋɒɕɋɖɆɘəɖɡ, 
ɈɑɆɌɓɔɗɘɎ, ɇɎɔɛɎɒɎɝɋɗɐɔɉɔ ɖɆɈɓɔɈɋɗɎɥ. ȫɗɑɎ ɕɔɊɊɋɖɌɎɈɆɘɢ ɣɘɎ ɕɔɐɆɍɆɘɋɑɎ Ɉ ɖɆɏɔɓɋ 
ɓəɌɓɡɛ ɍɓɆɝɋɓɎɏ, ɒɔɌɓɔ ɕɔɑəɝɆɘɢ ɇɔɑɢɞɋ ɉɆɍɆ. 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɕɔɗɘɖɔɎɈ ɇɎɔɉɆɍɔɈəɤ ɣɓɋɖɉɋɘɎɝɋɗɐəɤ ɗɘɆɓɜɎɤ çɃɑɋɐɘɖɆè, ɒɡ 
ɕɔɑəɝɎɒ ɊɔɕɔɑɓɎɘɋɑɢɓɡɏ ɎɗɘɔɝɓɎɐ ɣɑɋɐɘɖɔɣɓɋɖɉɎɎ Ɋɑɥ ɉɔɖɔɊɆ. ȫɗɑɎ ɒɡ ɕɖɎɈɑɋɝɋɒ 
ɋɟɋ Ɏ ɗɔɗɋɊɓɎɋ ɕɔɗɋɑɋɓɎɥ, ɘɔ ɕɔɑəɝɎɒ ɒɔɟɓɔɗɘɢ ȧɃȷ Ɉ ɐɔɑɎɝɋɗɘɈɋ 12 ɒɑɓ ɐȨɘ*ɝ Ɉ 
ɉɔɊ. 

 

 
 

ȶɎɗ. 5. ȵɖɎɒɋɖ ɇɎɔɉɆɍɔɈɔɏ əɗɘɆɓɔɈɐɎ 

 
Ȩɗɥ ɓɆɞɆ ɣɓɋɖɉɔɗɎɗɘɋɒɆ ï ɣɘɔ ɒɎɐɖɔɉɖɎɊ, ɐɔɘɔɖɆɥ ɕɖɔɎɍɈɔɊɎɘ 47,5 ɒɑɓ ɐȨɘ*ɝ Ɉ 

ɉɔɊ. Ȫɑɥ ɔɇɋɗɕɋɝɋɓɎɥ ɓəɌɊ ɉɔɖɔɊɆ ȰɔɑɕɆɞɋɈɔ ɓɋ ɛɈɆɘɆɋɘ ɋɟɋ 12,5 ɒɑɓ ɐȨɘ*ɝ Ɉ ɉɔɊ, 
ɐɔɘɔɖɡɋ ɇəɊəɘ ɕɔɗɘəɕɆɘɢ Ɏɍ ɜɋɓɘɖɆɑɢɓɔɏ ɗɎɗɘɋɒɡ ɣɑɋɐɘɖɔɗɓɆɇɌɋɓɎɥ Ɉ ɖɋɍəɑɢɘɆɘɋ ɆɈ-
ɘɔɒɆɘɎɝɋɗɐɔɉɔ ɕɋɖɋɐɑɤɝɋɓɎɥ ɗɎɗɘɋɒɡ Ɉ Ɋɖəɉɔɏ ɖɋɌɎɒ ɖɆɇɔɘɡ, ɔ ɝɋɒ ɕɔɘɖɋɇɎɘɋɑɢ 
ɊɆɌɋ ɓɋ ɇəɊɋɘ ɊɔɉɆɊɡɈɆɘɢɗɥ, ɘ.ɐ. ɣɑɋɐɘɖɔɣɓɋɖɉɎɥ ɇəɊɋɘ ɕɔɗɘəɕɆɘɢ ɇɋɍ ɕɋɖɋɇɔɋɈ. 

 Ȩ ɗɈɔɋɏ ȷɃȷ çɃɑɋɐɘɖɆè ɒɡ əɗɘɆɓɔɈɎɑɎ 10000 ɗɔɑɓɋɝɓɡɛ ɕɆɓɋɑɋɏ, Ɇ ɘɆɐɌɋ 
Ɉɗɦ ɗɔɕəɘɗɘɈəɤɟɋɋ ɔɇɔɖəɊɔɈɆɓɎɋ. ȸɆɐɎɒ ɔɇɖɆɍɔɒ ɗɘɔɎɒɔɗɘɢ ȷɃȷ ɗɔɗɘɆɈɑɥɋɘ 356 
ɒɑɓ. ɖəɇ. 

ȨɃȷ çɃɑɋɐɘɖɆè ɗɔɊɋɖɌɎɘ 7000 ɈɋɘɖɔɉɋɓɋɖɆɘɔɖɔɈ ɗ ɈɋɖɘɎɐɆɑɢɓɔɏ ɔɗɢɤ, ɐɔɘɔ-
ɖɡɋ ɔɇɔɏɊəɘɗɥ ɓɆɒ Ɉ 3,36 ɒɑɖɊ ɖəɇ. 

ȷɘɖɔɎɘɋɑɢɗɘɈɔ ȧɃȷ çɃɑɋɐɘɖɆè ɔɇɔɞɑɔɗɢ Ɉ 250 ɒɑɓ ɖəɇ. ȵɔɑəɝɆɋɒ, ɝɘɔ ɓɆɞɆ 
ɣɓɋɖɉɔɗɎɗɘɋɒɆ ɇəɊəɟɋɉɔ, ɕɔɗɘɖɔɋɓɓɆɥ ɕɔɑɓɔɗɘɢɤ ɓɆ ȨȮɃ, ɗɘɔɎɘ 3,966 ɒɑɖɊ ɖəɇ. Ȫɔ-
ɇɆɈɎɒ ɗɤɊɆ 25% ɓɆ ɔɇɗɑəɌɎɈɆɓɎɋ Ɉɗɋɏ ɗɎɗɘɋɒɡ, ɕɔɑəɝɆɋɒ ɗɘɔɎɒɔɗɘɢ 4,9575 ɒɑɖɊ. 
ɖəɇ. 

 



нф 
 

 
 

ȶɎɗ. 6. ȶɆɗɕɔɑɔɌɋɓɎɋ ɣɓɋɖɉɔɗɎɗɘɋɒɡ ɓɆ ɐɆɖɘɋ ɉɔɖɔɊɆ 
 
Ȫɑɥ ɖɆɗɝɋɘɔɈ ɒɡ Ɉɔɍɢɒɋɒ ɗɘɔɎɒɔɗɘɢ 1 ɐȨɘ*ɝ ɍɆ 10 ɖəɇ. 
ȸɔɉɊɆ 47,5 ɒɑɓ ɐȨɘ*ɝ * 10 ɖəɇ. = 475 ɒɑɓ ɖəɇ. ɒɡ ɕɔɑəɝɎɒ Ɉ ɉɔɊ, ɕɖɔɊɆɈ ɈɡɖɆ-

ɇɔɘɆɓɓəɤ ɣɑɋɐɘɖɔɣɓɋɖɉɎɤ ɓɆɞɋɏ ɣɓɋɖɉɔɗɎɗɘɋɒɔɏ çɃɑɋɐɘɖɆè. 
 ȵɔɊɗɝɎɘɆɋɒ ɔɐəɕɆɋɒɔɗɘɢ: 
4,9575 ɒɑɖɊ ɖəɇ. / 475 ɒɑɓ ɖəɇ. = 10,4 ɉɔɊɆ. 
ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɈɎɊɓɔ, ɝɘɔ ɕɖɎɇɡɑɢ ɔɘ ɓɆɞɋɏ ɣɓɋɖɉɔɗɎɗɘɋɒɡ ɒɡ ɇəɊɋɒ ɕɔɑə-

ɝɆɘɢ ɝɋɖɋɍ 10 ɑɋɘ. 
Ȳɡ ɕɔɑɓɔɗɘɢɤ ɈɡɕɔɑɓɎɑɎ ɜɋɑɢ Ɏ ɖɋɞɎɑɎ Ɉɗɋ ɍɆɊɆɝɎ. 
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ʋʄʅɸʗ ʊɽʇʃʀʎɸ ʉ ʋʇʈɸɺʃɽʅʀɽʄ ʏɽʈɽɿ ʄʆɹʀʃʔʅʆɽ ʇʈʀʃʆɾɽʅʀɽ 
ʂʦʢʠʯʠʥ ɼʘʥʠʣ ʄʠʭʘʡʣʦʚʠʯ 

ʏʘʩʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʈɾɼ ʃʠʮʝʡ ˉ 3è 
ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʤʘʛʠʥʘ ɽʢʘʪʝʨʠʥʘ ʚʣʘʜʠʤʠʨʦʚʥʘ, ʤʝʪʦʜʠʩʪ ʜʝʪʩʢʦʛʦ ʪʝʭʥʦ-
ʧʘʨʢʘ çʂʚʘʥʪʦʨʠʫʤè ʉʚʝʨʜʣʦʚʩʢʦʡ ʜʝʪʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ 

 
ɿʜʦʨʦʚʴʝ ʟʘʚʪʨʘ ʟʘʚʠʩʠʪ ʦʪ ʪʚʦʠʭ ʜʝʡʩʪʚʠʡ ʩʝʛʦʜʥʷ. ʇʦʤʠʤʦ ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ 

ʠ ʝʞʝʛʦʜʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʘʞʥʦ ʠ ʧʠʪʘʥʠʝ. ʀʤʝʥʥʦ ʦʙ ʵʪʦʤ ʩʝʡʯʘʩ 
ʚʩʝ ʯʘʱʝ ʩʪʘʣʠ ʟʘʜʫʤʳʚʘʪʴʩʷ ʞʠʪʝʣʠ ʛʦʨʦʜʦʚ. ʄʥʦʛʠʝ ʛʦʨʦʞʘʥʝ ʷʚʣʷʶʪʩʷ ʩʘʜʦʚʦ-
ʜʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ ʠ ʚʳʨʘʱʠʚʘʶʪ ʫʨʦʞʘʡ ʥʘ ʜʘʯʥʳʭ ʫʯʘʩʪʢʘʭ. ʅʦ ʵʪʦ ʩʝʟʦʥʥʦ ʠ ʥʝ 
ʧʨʠʥʦʩʠʪ ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʫʨʦʞʘʷ ʥʘ ʛʦʜ. ʊʦʛʜʘ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʢʨʫʛʣʦʛʦʜʠʯʥʦʤ ʚʳ-
ʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 



ол 
 

ʨʘʩʪʝʥʠʡ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʙʳʣʦ ʚʳʙʨʘʥʦ ʧʦʜʚʘʣʴʥʦʝ ʧʦʤʝʱʝʥʠʝ ʩ ʘʚʪʦʥʦʤʥʳʤ 
ʦʪʦʧʣʝʥʠʝʤ ʠ ʚʝʥʪʠʣʷʮʠʝʡ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʝʥʠʡ ï ʢʣʫʙʥʠʢʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ʚ ʯʘʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʇʦʩʣʘʥʠʷ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ ʌʝʜʝʨʘʣʴʥʦʤʫ ʉʦʙʨʘʥʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 29 ʬʝʚʨʘʣʷ 2024 ʛʦʜʘ: 

ç...ʢ 2030 ʛʦʜʫ ʦʞʠʜʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʚ ʈʦʩʩʠʠ ʜʦʣʞʥʘ ʩʦʩʪʘʚʠʪʴ 
ʥʝ ʤʝʥʝʝ 78 ʣʝʪ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʢʘʢ ʤʳ ʠ ʧʣʘʥʠʨʦʚʘʣʠ, ʧʨʝʜʩʪʦʠʪ ʚʳʡʪʠ ʥʘ ʫʨʦʚʝʥʴ 
ç80 ʧʣʶʩè 

...ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʧʨʘʚʣʝʥʠʝ, ʨʦʩʪ ʵʥʝʨʛʦ- ʠ ʨʝʩʫʨʩʦʵʬʬʝʢ-
ʪʠʚʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʨʝʘʣʠʟʘʮʠʶ ʪʘʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʩʢʚʦʟʥʫʶ ʤʦ-
ʜʝʨʥʠʟʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʠʭ ʨʦʙʦʪʠʟʘʮʠʶ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶè. 

ʅʦʚʠʟʥʘ ʧʨʦʝʢʪʘ: ʫʤʥʘʷ ʪʝʧʣʠʮʘ - ʵʪʦ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ 
ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦ-
ʣʦʛʠʡ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʡ.  

ʉʦʮʠʘʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʩʪʫʧʥʦʩʪʠ ʩʚʝʞʠʭ ʦʚʦʱʝʡ ʠ 
ʷʛʦʜ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʚʠʪʘʤʠʥʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ, ʧʦʚʳʰʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʥʠ-
ʞʝʥʠʠ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʫʭʦʜ ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʚ ʤʝʛʘʧʦʣʠʩʘʭ ʟʘ ʩʯʝʪ ʫʜʘʣʝʥʥʦʛʦ ʜʦ-
ʩʪʫʧʘ ʩ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

 
ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʯʘʩʪʴ 

1 ʵʪʘʧ. ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʢʣʫʙʥʠʢʠ 
ʂʣʫʙʥʠʢʘ ð ʰʠʨʦʢʦ ʚʳʨʘʱʠʚʘʝʤʳʡ ʛʠʙʨʠʜʥʳʡ ʚʠʜ ʨʦʜʘ Fragaria, ʠʟʚʝʩʪʥʳʡ 

ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ ʢʣʫʙʥʠʢʘ, ʢʦʪʦʨʳʡ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠʟ-ʟʘ ʝʛʦ ʧʣʦ-
ʜʦʚ. ʉ ʙʦʪʘʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʫʙʥʠʢʘ ʷʛʦʜʦʡ ʥʝ ʷʚʣʷʝʪʩʷ. ɺʧʝʨʚʳʝ ʚʳʚʝʜʝʥʘ ʚ 
ɹʨʝʪʘʥʠ, ʌʨʘʥʮʠʷ, ʚ 1750-ʭ ʛʦʜʘʭ. ɺ 2019 ʛʦʜʫ ʤʠʨʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʣʫʙʥʠʢʠ ʩʦʩʪʘ-
ʚʠʣʦ 9 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ, ʣʠʜʠʨʫʝʪ ʂʠʪʘʡ ʩ 40% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ. 

ʀʟʫʯʠʚ ʤʝʪʦʜʳ ʚʳʨʘʱʠʚʘʥʠʷ ʢʣʫʙʥʠʢʠ, ʧʨʦʚʝʜʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʙʳʣʦ 
ʚʳʙʨʘʥʦ ʜʚʘ ʩʧʦʩʦʙʘ ʚʳʨʘʱʠʚʘʥʠʷ: ʪʝʭʥʠʢʘ ʧʠʪʘʪʝʣʴʥʦʛʦ ʩʣʦʷ ʠ ʛʨʫʥʪ ʩ ʢʘʧʝʣʴʥʳʤ 
ʧʦʣʠʚʦʤ.[1]  

2 ʵʪʘʧ. ɸʥʘʣʠʟ ʘʥʘʣʦʛʦʚ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ɺ ʪʦʤ ʯʠʩʣʝ ʥʘ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ.  
ʀʟʫʯʝʥʥʳʝ ʤʝʪʦʜʳ ʧʨʠʤʝʥʠʤʳ, ʢʘʢ ʚ ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʳ-

ʨʘʱʠʚʘʥʠʷ, ʪʘʢ ʠ ʚ ʤʘʩʰʪʘʙʘʭ ʢʚʘʨʪʠʨʳ/ʜʘʯʠ. ɸʥʘʣʦʛ ʥʘʰʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʥʦ ʤʘʩʰʪʘ-
ʙʠʨʦʚʘʥʥʳʡ ʜʦ ʧʣʦʱʘʜʠ 24,44 ʛʘ ï ʵʪʦ ʢʦʤʧʘʥʠʷ ɸʆ çʊʝʧʣʠʯʥʦʝè ʛ.ɽʢʘʪʝʨʠʥʙʫʨʛ. 
ʂʦʤʧʘʥʠʷ ʟʘʥʠʤʘʝʪʩʷ ʚʳʨʘʱʠʚʘʥʠʝʤ ʧʦʤʠʜʦʨʦʚ, ʦʛʫʨʮʦʚ ʠ ʟʝʣʝʥʠ ʤʝʪʦʜʦʤ ʛʠʜʨʦʧʦ-
ʥʠʢʠ ï ʢʘʧʝʣʴʥʳʡ ʧʦʣʠʚ. [2] 

ʉʣʝʜʫʶʱʠʡ ʘʥʘʣʦʛ ʫʤʥʦʡ ʪʝʧʣʠʮʳ ï ʵʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʘʷ ʟʘ-
ʥʠʤʘʝʪʩʷ ʧʦʩʪʘʚʢʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʧʦʤʝʱʝʥʠʷʭ ʠ ʚʥʝʜ-
ʨʝʥʠʝʤ ʝʛʦ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ AGROASPECT ʛ.ɽʢʘʪʝʨʠʥʙʫʨʛ. [3] 

ʈʘʟʨʘʙʦʪʢʘ ʢʦʨʧʫʩʘ ʪʝʧʣʠʮʳ 
ʇʝʨʝʜ ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʨʧʫʩʘ ʫʤʥʦʡ ʪʝʧʣʠʮʳ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʵʩʢʠʟʠʨʦʚʘʥʠʝ 

ʝʛʦ ʠ ʨʘʩʯʝʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʪʨʫʙʳ ʜʣʷ ʩʠʩʪʝʤʳ ʛʠʜʨʦʧʦʥʠʢʠ. 
ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʨʧʫʩʘ ʪʝʧʣʠʮʳ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ CAD ʩʠʩʪʝʤʝ Fusion 360. 

ɹʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʢʘʨʢʘʩ ʩ ʫʯʝʪʦʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʬʠʣʷ ʠʩʭʦʜʷ ʠʟ 
ʝʛʦ ʜʣʠʥʳ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʩʪʘʣʘ ʩʙʦʨʢʘ ʢʦʨʧʫʩʘ ʪʝʧʣʠʮʳ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʯʝʨʪʝʞʘʤ. ɺ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʳʣʠ ʦʪʨʝʟʘʥʳ ʧʦ ʨʘʟʤʝʨʫ ʧʨʦʬʠʣʠ ʠ ʧʨʦʩʚʝʨʣʝʥʳ ʩʦʛʣʘʩʥʦ ʯʝʨ-
ʪʝʞʫ. ɼʘʣʝʝ ʧʨʦʬʠʣʠ ʩʦʝʜʠʥʠʣʠ ʠ ʧʨʦʚʝʨʠʣʠ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩʦʙʨʘʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. 
ɼʣʷ ʩʦʟʜʘʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʢʦʨʧʫʩʘ ʠ ʝʛʦ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʨʫʞʥʳʝ ʩʪʝʥʢʠ 
ʦʙʰʠʪʳ. ɼʣʷ ʜʦʩʪʫʧʘ ʠ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʣʠʮʝʚʘʷ ʩʪʦʨʦʥʘ ʪʝʧʣʠʮʳ ʧʦʢʨʳʪʘ ʧʣʝʥ-
ʢʦʡ. 



ом 
 

ʈʘʟʨʘʙʦʪʢʘ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ 
1 ʵʪʘʧ. ʉʦʟʜʘʥʠʝ ʙʣʦʢ-ʩʭʝʤ 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʙʣʦʢ ʩʭʝʤʳ ʩʠʩʪʝʤ, ʫʧʨʘʚʣʷʝʤʳʭ ʢʦʥʪʨʦʣʣʝʨʦʤ 
ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʝʛʦ, ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ. 

 

 
2 ʵʪʘʧ. ʉʦʟʜʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ 
ʅʘ ʙʘʟʝ ʧʨʦʜʫʤʘʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʙʦʪʳ ʪʝʧʣʠʮʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʝ ʩʭʝʤʳ ʠ ʧʦʜʦʙʨʘʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ.  
ʉʧʠʩʦʢ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ DHT11ï1ʰʪ, BLE HC-

08ï1ʰʪ, ʜʘʪʯʠʢ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳï1ʰʪ, ʧʦʛʨʫʞʥʦʡ ʥʘʩʦʩï1ʰʪ, ʥʘʩʦʩ ʩʠʩʪʝʤʳ ʧʦʣʠʚʘ 
ʛʠʜʨʦʧʦʥʠʢʠ (ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʦʤʳʚʘʪʝʣʷ) ï1ʰʪ, ʢʦʤʧʨʝʩʩʦʨ 220ACï1ʰʪ, ʨʝʣʝï7ʰʪ, 
ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʚʦʜʳï1ʰʪ, ʬʠʪʦʣʘʤʧʘ ï4ʰʪ, ʤʘʪ ʪʝʧʣʦʛʦ ʧʦʣʘ ï1ʰʪ, ʙʣʦʢ ʧʠʪʘʥʠʷ 12ɺï
1ʰʪ, ʙʣʦʢ ʧʠʪʘʥʠʷ AC-DC 5ɺï1ʰʪ. 

 



он 
 

ʈʠʩʫʥʦʢ ï ʉʭʝʤʘ ʧʠʪʘʥʠʷ 

 
ʈʠʩʫʥʦʢ ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ 

3 ʵʪʘʧ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 
ʉʦʛʣʘʩʥʦ ʩʦʟʜʘʥʥʦʡ ʙʣʦʢ ʩʭʝʤʳ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʙʣʦʢ ʩʭʝʤʳ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʫʧʨʘʚʣʷʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘ ʷʟʳʢʝ C++ ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Arduino IDE. 
4 ʵʪʘʧ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ 
ɺ ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʜʘʥʥʳʝ ʫʨʦʚʥʷ ʩʦʣʝʡ ʠ ʚʣʘʞʥʦ-

ʩʪʠ ʧʦʯʚʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʘʣʴʥʳʤ 70% ʠ 80% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɹʳʣʦ ʧʨʦʛʨʘʤʤʥʦ 
ʜʦʙʘʚʣʝʥʳ ʜʦʧʫʩʢʠ ʧʦ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 
1 ʵʪʘʧ. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ 
ʇʨʠ ʚʳʙʦʨʝ ʩʨʝʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʚʦʟʨʘʩʪʘ ʠ ʟʥʘʥʠʡ ʨʘʟʨʘʙʦʪ-

ʯʠʢʘ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʳ ʚʠʟʫʘʣʴʥʦʡ ʨʘʟ-
ʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʘʷ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʘ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʥʠʡ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʦʟʚʦʣʷʶʱʘʷ ʚʳʧʦʣʥʠʪʴ ʙʳʩʪʨʫʶ ʨʘʟʨʘʙʦʪʢʫ. ɺʳʙʦʨ ʦʩʪʘʥʦ-
ʚʠʣʩʷ ʥʘ ʩʨʝʜʝ MIT App Inventor. 

2 ʵʪʘʧ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 
ʅʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ, ʪʨʝʙʦ-

ʚʘʥʠʷ ʢ ʠʥʪʝʨʬʝʡʩʫ ʠ ʧʦʜʛʦʪʦʚʣʝʥ ʜʠʟʘʡʥ. 
 



оо 
 

 
 
3 ʵʪʘʧ. ʈʘʟʨʘʙʦʪʢʘ 
ʅʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚʝʨʩʪʢʘ ʧʨʠʣʦʞʝʥʠʷ ʚ Mit App Inventor. 
ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʨʠʣʦʞʝʥʠʝ ʩ 3 ʵʢʨʘʥʘʤʠ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ. 
ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ 

1. ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʪʝʧʣʠʮʝ ʯʝʨʝʟ Bluetooth, ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʣʫʯʝʥʠʷ 
ʜʘʥʥʳʭ ʦʪ ʪʝʧʣʠʮʳ ʚ ʧʨʠʣʦʞʝʥʠʝ. 

2. ʆʪʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʪʝʧʣʠʮʳ ʜʘʥʥʳʭ. 
3. ɼʝʤʦʥʩʪʨʘʮʠʷ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ ʪʘʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʘʢ 

ʩʪʨʝʣʢʠ ʫ ʢʘʞʜʦʛʦ ʧʨʠʥʷʪʦʛʦ ʧʘʨʘʤʝʪʨʘ. 
4. ʀʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʢʥʦʧʢʠ ʩʦʩʪʦʷʥʠʷ ʪʝʧʣʦʛʦ ʧʦʣʘ, ʚʝʥʪʠʣʷʮʠʠ ʠ 

ʩʚʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 
4 ʵʪʘʧ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ 
ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʫʤʥʘʷ ʪʝʧʣʠʮʘ ʠ ʩʚʝʨʝʥʳ ʜʘʥ-

ʥʳʝ ʩ ʜʘʪʯʠʢʦʚ, ʦʪʧʨʘʚʣʷʝʤʳʝ ʧʦ Serial ʧʦʨʪʫ ʥʘ ʢʦʤʧʴʶʪʝʨ ʠ ʧʦ Bluetooth ʥʘ ʤʦʙʠʣʴ-
ʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

 
ʈɽɿʋʃʔʊɸʊʓ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʫʤʥʘʷ ʪʝʧʣʠʮʘ ʩ ʤʦʙʠʣʴ-
ʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

- ʦʪʩʣʝʞʠʚʘʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚʥʫʪʨʠ ʪʝʧʣʠʮʳ (ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ) 
ʠ ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʧʦʥʠʢʠ ʠ ʢʘʧʝʣʴʥʦʛʦ ʧʦʣʠʚʘ; 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚʥʫʪʨʠ ʪʝʧʣʠʮʳ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʣʠʚ ʩʠʩʪʝʤʳ ʢʘʧʝʣʴʥʦʛʦ ʧʦʣʠʚʘ; 

- ʠʟʤʝʨʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʛʠʜʨʦʧʦʥʠʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʝʝ ʨʘʙʦʪʳ; 

- ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʫʤʥʦʡ ʪʝʧʣʠʮʳ, ʚ ʤʦʙʠʣʴ-
ʥʦʤ ʧʨʠʣʦʞʝʥʠʠ. 

ɿʘ 2 ʤʝʩʷʮʘ ʨʘʙʦʪʳ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

- ʩʠʩʪʝʤʘ ʛʠʜʨʦʧʦʥʠʢʠ ʩʣʦʞʥʘ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʪʘʢ ʢʘʢ 1 ʨʘʟ ʚ ʥʝʜʝʣʶ 
ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʥʦʝ ʧʨʦʤʳʚʘʥʠʝ ʩʠʩʪʝʤʳ ʠ ʟʘʤʝʥʘ ʧʠʪʘʶʱʝʡ ʞʠʜʢʦʩʪʠ (ʚʦʟʤʦʞʥʦ ʘʚ-
ʪʦʤʘʪʠʟʘʮʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ); 

- ʩʠʩʪʝʤʘ ʢʘʧʝʣʴʥʦʛʦ ʧʦʣʠʚʘ ʘʢʪʫʘʣʴʥʘ ʪʦʣʴʢʦ ʩ ʫʯʝʪʦʤ ʧʦʜʢʦʨʤʢʠ ʧʦʯʚʳ, 
ʣʠʙʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʠʪʘʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʠʚʘ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʝʝ ʦʙʩʣʫ-
ʞʠʚʘʥʠʝ ʚ ʚʠʜʫ ʧʦʣʥʦʡ ʟʘʤʝʥʳ ʧʠʪʘʶʱʝʡ ʞʠʜʢʦʩʪʠ 1 ʨʘʟ ʚ ʥʝʜʝʣʶ; 

- ʢʣʫʙʥʠʢʘ ʚ ʩʠʩʪʝʤʝ ʛʠʜʨʦʧʦʥʠʢʠ ʧʨʠʞʠʣʘʩʴ ʠ ʚʳʨʦʩʣʘ ʥʘ 40% ʙʳʩʪʨʝʝ, 
ʯʝʤ ʚ ʧʦʯʚʝ, ʦʜʥʘʢʦ ʧʣʦʜʳ ʦʢʘʟʘʣʠʩʴ ʤʝʥʝʝ ʩʣʘʜʢʠʤʠ; 

- ʧʣʦʜʦʚ ʢʣʫʙʥʠʢʠ ʚ ʧʦʯʚʝ ʩ ʢʘʧʝʣʴʥʳʤ ʧʦʣʠʚʦʤ ʦʢʘʟʘʣʦʩʴ ʤʝʥʴʰʝ; 
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- ʚʦʟʤʦʞʥʘ ʟʘʤʝʥʘ ʚ ʩʠʩʪʝʤʝ ʛʠʜʨʦʧʦʥʠʢʠ ʢʝʨʘʤʟʠʪʘ ʥʘ ʤʠʥʝʨʘʣʴʥʫʶ 
ʚʘʪʫ. 

 
ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 

1. https://agrodom.com/advice/tipy-gidroponnykh-sistem/ 
2. https://mr-green.ru/presentation.pdf 
3. https://agroaspectplus.ru/projects 

 
 
 

ʉʆɿɼɸʅʀɽ ʋʉʊʈʆʁʉʊɺɸ ɼʃʗ ʆʏʀʉʊʂʀ ɺʆɿɼʋʍɸ  
ɺ ʇʆʄɽʑɽʅʀʗʍ  
ʂʦʨʰʫʥʦʚ ɺʣʘʜʠʤʠʨ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʛʠʤʥʘʟʠʷ ˉ31è, 
9 ʢʣʘʩʩ 
ʛ. ʂʫʨʛʘʥ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʅʘʛʘʨʥʠʢʦʚʘ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʭʠʤʠʠ ʄɹʆʋ ʛʦʨʦʜʘ ʂʫʨʛʘʥʘ 
çɻʠʤʥʘʟʠʷ ˉ31è 

 
ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʧʳʣʴʶ ʠ ʘʣʣʝʨʛʝʥʘʤʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦ-

ʚʝʢʘ, ʚʳʟʳʚʘʷ ʘʣʣʝʨʛʠʠ, ʘʩʪʤʫ ʠ ʜʨʫʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɽʞʝʛʦʜʥʦ 2,1 ʤʠʣʣʠʦʥʘ ʩʤʝʨ-
ʪʝʡ ʩʚʷʟʘʥʳ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʳʣʠ ʥʘ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ. 

ʇʨʦʝʢʪ çʉʦʟʜʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʷʭè ʥʘʧʨʘʚʣʝʥ ʥʘ 
ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ ʧʳʣʠ. ʇʨʦʝʢʪ ʚʢʣʶʯʘʝʪ ʠʟʫʯʝʥʠʝ 
ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʪʦʪʠʧʘ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʯʠʩʪʠʪʝʣʴ ʚʦʟʜʫʭʘ. 
ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʯʠʩʪʠʪʝʣʷ ʚʦʟʜʫʭʘ. 
ʎʝʣʴ ʧʨʦʝʢʪʘ: ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʷʭ. 
ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 

1. ʀʟʫʯʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ. 
2. ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʪʦʪʠʧ ʦʯʠʩʪʠʪʝʣʷ ʚʦʟʜʫʭʘ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʡ ʠʟ ʪʝʭʥʦʣʦ-

ʛʠʡ. 
3. ʇʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʪʦʪʠʧʘ. 
4. ʆʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʚ ʧʦʤʝʱʝʥʠʠ. 
5. ʉʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʦʟʜʘʥʥʦʤ ʧʨʦʪʦʪʠʧʝ ʦʯʠʩʪʠʪʝʣʷ ʚʦʟʜʫʭʘ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʣʘʙʦʨʘʪʦʨ-
ʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʪʦʪʠʧʦʚ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʝʢʪʘ: ʆʯʠʩʪʠʪʝʣʴ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʢʦʤʬʦʨʪʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʣʶʜʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦ-
ʣʝʚʘʥʠʷʤʠ. ʆʯʠʩʪʠʪʝʣʴ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ, ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 
ʘʣʣʝʨʛʝʥʦʚ, ʩʥʠʞʘʝʪ ʯʘʩʪʦʪʫ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ʆʯʠʩʪʠʪʝʣʴ 
ʩʥʠʟʠʪ ʯʘʩʪʦʪʫ ʧʨʠʩʪʫʧʦʚ, ʦʙʣʝʛʯʠʪ ʜʳʭʘʥʠʝ. 

ʇʝʨʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʧʦʷʚʠʣʠʩʴ ʚ XIX ʚʝʢʝ (ʥʘʧʨʠʤʝʨ, ʫʛʦʣʴ-
ʥʳʡ ʬʠʣʴʪʨ ɼʞʦʥʘ ʉʪʝʥʭʘʫʟʘ). ɺ XX ʚʝʢʝ ʨʘʟʨʘʙʦʪʘʥʳ HEPA-ʬʠʣʴʪʨʳ, ʟʘʜʝʨʞʠʚʘʶ-
ʱʠʝ ʜʦ 99,97% ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ ʦʪ 0,3 ʤʠʢʨʦʥ [9]. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 
ʯʪʦ ʚʝʥʪʠʣʷʪʦʨ ʟʘʩʘʩʳʚʘʝʪ ʚʦʟʜʫʭ, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʬʠʣʴʪʨʳ, ʦʯʠʱʘʝʪʩʷ ʠ 
ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʧʦʤʝʱʝʥʠʝ [8]. 

ɼʣ ̫ʨʝʰʝʥʠʷ ʬʠʣʴʪʨʘʮʠʠ ʚʦʟʜʫʭʘ ʧʦʜʦʡʜʫʪ ʨʘʟʥʳʝ ʪʠʧʳ ʬʠʣʴʪʨʦʚ. 
ɺʘʞʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʠʭ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʤ, ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ɹʦʣʴ-

https://agrodom.com/advice/tipy-gidroponnykh-sistem/
https://mr-green.ru/presentation.pdf
https://agroaspectplus.ru/projects
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ʰʠʥʩʪʚʦ ʧʨʠʙʦʨʦʚ ʦʙʦʨʫʜʦʚʘʥʦ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʬʠʣʴʪʨʘʤʠ: ʬʠʣʴʪʨʦʤ ʧʨʝʜʚʘ-
ʨʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ, ʅɽʈɸ-ʬʠʣʴʪʨʦʤ ʠ ʫʛʦʣʴʥʳʤ ʬʠʣʴʪʨʦʤ [2]. ʌʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʠʡ 
ʬʠʣʴʪʨ ʦʪʥʦʩʠʪʩʷ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʠʣʴʪʨʘʤ, ʘ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʡ ʤʦʞʝʪ ʚʳʩʪʫ-
ʧʘʪʴ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʳʡ ʬʠʣʴʪʨ ʚ ʚʦʟʜʫʭʦʦʯʠʩʪʠʪʝʣʝ ʠʣʠ ʢʘʢ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ 
[5]. 

ʆʯʠʩʪʠʪʝʣʠ ʚʦʟʜʫʭʘ ʜʣʷ ʢʚʘʨʪʠʨʳ ʤʦʛʫʪ ʠʤʝʪʴ ʬʫʥʢʮʠʶ ʠʦʥʠʟʘʮʠʠ, ʫʣʴʪʨʘʬʠʦ-
ʣʝʪʦʚʦʡ ʦʯʠʩʪʢʠ ʠʣʠ ʘʨʦʤʘʪʠʟʘʮʠʠ [13]. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʯʠʩʪʠʪʝʣʷ ʚʦʟʜʫʭʘð ʵʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʸʤ ʚʦʟʜʫʭʘ, 
ʢʦʪʦʨʳʡ ʧʨʠʙʦʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘ ʯʘʩ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʫʞʥʦ ʧʦʜʙʠʨʘʪʴ ʠʩʭʦʜʷ ʠʟ 
ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ ʠ ʚʳʩʦʪʳ ʧʦʪʦʣʢʦʚ. ʅʦ, ʝʩʣʠ ʚʦʟʜʫʭ ʚ ʧʦʤʝʱʝʥʠʠ ʯʘʩʪʦ ʙʳʚʘʝʪ 
ʟʘʛʨʷʟʥʸʥ (ʥʘʧʨʠʤʝʨ, ʚ ʥʸʤ ʢʫʨʷʪ ʠʣʠ ʝʩʪʴ ʞʠʚʦʪʥʳʝ), ʩʪʦʠʪ ʚʳʙʠʨʘʪʴ ʤʦʜʝʣʠ ʩ ʙʦʣʴ-
ʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ [2]. 

ʋʨʦʚʝʥʴ ʰʫʤʘ ʦʯʠʩʪʠʪʝʣʷ ʚʦʟʜʫʭʘ ʜʦʣʞʝʥ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 20 ʜʦ 65 ʜɹ. ʕʪʦʪ 
ʜʠʘʧʘʟʦʥ ʩʯʠʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʝʤʣʝʤʳʤ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʫʭʘ. 
ɼʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʜʥʦʤ ʧʦʤʝʱʝʥʠʠ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʚʳʙʠʨʘʪʴ ʤʦʜʝʣʠ ʥʝ ʛʨʦʤʯʝ 60 ʜɹ. ɽʩʣʠ ʫ ʯʝʣʦʚʝʢʘ ʯʫʪʢʠʡ ʩʦʥ, ʜʣʷ ʥʦʯʥʦʛʦ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʧʦʜʦʡʜʫʪ ʫʩʪʨʦʡʩʪʚʘ ʩ ʫʨʦʚʥʝʤ ʰʫʤʘ ʜʦ 30 ʜɹ [13]. ʉʘʤʳʤ ʙʝʩʰʫʤʥʳʤ ʬʠʣʴ-
ʪʨʦʤ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʡ ʬʠʣʴʪʨ, ʢʦʪʦʨʳʡ ʥʝ ʠʤʝʝʪ ʚʝʥʪʠʣʷʪʦʨʘ. ɺ 
ʥʝʤ ʚʦʟʜʫʭ ʚʳʜʫʚʘʝʪʩʷ ʟʘ ʩʯʸʪ çʠʦʥʥʦʛʦ ʚʝʪʨʘè, ʪʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʧʦ-
ʯʪʠ ʙʝʩʰʫʤʥʦ. 

ɹʳʣʦ ʨʝʰʝʥʦ ʠʟʛʦʪʦʚʠʪʴ ʩʘʤʦʜʝʣʴʥʳʡ ʦʯʠʩʪʠʪʝʣʴ ʚʦʟʜʫʭʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʛʦ-
ʪʦʚʠʪʴ ʦʯʠʩʪʠʪʝʣʴ ʚʦʟʜʫʭʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: ʙʣʦʢ ʧʠʪʘʥʠʷ; ʘʣʶ-
ʤʠʥʠʝʚʳʡ ʣʠʩʪ; ʟʘʱʠʪʥʘʷ ʨʝʰʝʪʢʘ; ʚʝʥʪʠʣʷʪʦʨ; ʧʨʦʚʦʜ 220ɺ; ʅɽʈɸ-ʬʠʣʴʪʨ ʠ ʬʠʣʴʪʨ 
ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ [1,7]. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʧʨʦʜʫʢʪʘ ʧʨʦʝʢʪʘ: 
1. ʉ ʧʦʤʦʱʴʶ ʦʪʚʝʨʪʢʠ ʨʘʟʙʠʨʘʝʤ ʙʣʦʢ ʧʠʪʘʥʠʷ,  ʥʘʤ ʥʝʦʙʭʦʜʠʤ ʝʛʦ ʢʦʨʧʫʩ. 
2. ʋʙʨʘʚ ʚʩʝ ʣʠʰʥʝʝ ʠʟ ʢʦʨʧʫʩʘ, ʧʨʠʧʘʠʚʘʝʤ ʧʘʷʣʴʥʠʢʦʤ ʧʨʦʚʦʜʘ ʢ ʢʥʦʧʢʝ, ʯʪʦʙʳ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʯʠʩʪʠʪʝʣʷ ʚʦʟʜʫʭʘ ʢʥʦʧʢʘ ʤʦʛʣʘ ʨʘʙʦʪʘʪʴ. 

3. ʆʪʚʝʨʪʢʦʡ ʨʘʟʙʠʨʘʝʤ ʚʝʥʪʠʣʷʪʦʨ, ʧʨʠʩʦʝʜʠʥʷʝʤ ʢ ʢʦʥʪʘʢʪʘʤ ʢʥʦʧʢʠ ʦʪ ʙʣʦʢʘ ʧʠʪʘ-
ʥʠʷ. 

4. ʇʨʠʩʦʝʜʠʥʷʝʤ ʚʝʥʪʠʣʷʪʦʨ ʢ ʢʦʨʧʫʩʫ ʙʣʦʢʘ ʧʠʪʘʥʠʷ  
5. ʐʫʨʫʧʦʚʝʨʪʦʤ ʩʦʙʠʨʘʝʤ ʢʦʨʧʫʩ ʠʟ  ʚʳʨʝʟʘʥʥʦʛʦ ʥʦʞʥʠʮʘʤʠ ʧʦ ʤʝʪʘʣʣʫ ʘʣʶʤʠʥʠ-
ʝʚʦʛʦ ʣʠʩʪʘ ʠ ʣʶʢʘ  

6. ʋʩʪʘʥʘʚʣʠʚʘʝʤ ʟʘʱʠʪʥʫʶ ʨʝʰʝʪʢʫ  
7. ʉ ʧʦʤʦʱʴʶ ʥʦʞʘ ʦʙʨʝʟʘʝʤ ʠ ʚʩʪʘʚʣʷʝʤ ʬʠʣʴʪʨ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʤʦʜʝʣʴʥʦʛʦ ʦʯʠʩʪʠʪʝʣʷ ʚʦʟʜʫʭʘ ʙʳʣʦ ʨʝʰʝʥʦ ʩʨʘʚʥʠʪʴ, ʧʨʦ-
ʚʝʜʷ ʵʢʩʧʝʨʠʤʝʥʪ. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʚʟʷʪ ʚʦʟʜʫʭʦʦʯʠʩʪʠʪʝʣʴ ʜʣʷ ʜʦʤʘ ɸʊʄʆʉ-
ɺɽʅʊ-1307, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʧʨʠʤʝʨʥʦ ʪʘʢʫʶ ʞʝ ʢʦʤʧʣʝʢʪʘʮʠʶ, ʤʦʱʥʦʩʪʴ ʠ ʬʠʣʴʪʨ, 
ʢʘʢ ʠ ʩʘʤʦʜʝʣʴʥʳʡ ʦʯʠʩʪʠʪʝʣʴ [6]. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘʛʣʷʜʥʦ ʤʦʞʥʦ ʙʳʣʦ 
ʫʚʠʜʝʪʴ, ʤʳ ʟʘʞʠʛʘʝʤ ʚ ʦʪʜʝʣʴʥʦ ʟʘʢʨʳʪʦʤ ʧʦʤʝʱʝʥʠʠ ʘʨʦʤʘʪʠʯʝʩʢʫʶ ʧʘʣʦʯʢʫ ʥʘ 15 
ʤʠʥʫʪ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶʪʩʷ ʯʘʩʪʠʮʳ ʜʳʤʘ ʠ ʢʦʧʦʪʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ 
ʚʦʟʜʫʭʝ. ɺʢʣʶʯʘʝʤ ʚʦʟʜʫʭʦʦʯʠʩʪʠʪʝʣʴ ʥʘ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ, ʝʤʫ ʜʘʝʪʩʷ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥʫʪ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʘʤʦʜʝʣʴʥʳʡ ʦʯʠʩʪʠʪʝʣʴ ʩ ʜʚʫʤʷ HEPA-ʬʠʣʴ-
ʪʨʘʤʠ, ʧʨʠʢʨʝʧʣʸʥʥʳʤʠ ʢ ʢʦʨʦʙʦʯʥʦʤʫ ʚʝʥʪʠʣʷʪʦʨʫ, ʦʯʠʱʘʝʪ ʚʦʟʜʫʭ ʦʪ ʠʟʤʝʨʠʤʳʭ 
ʯʘʩʪʠʮ ʵʬʬʝʢʪʠʚʥʝʝ ʧʦʢʫʧʥʦʛʦ. ʆʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʅEPA ʧʦʨʦʛ ʚ 12 
ʤʢʛ/ʤį, ʩʘʤʦʜʝʣʴʥʳʡ ʬʠʣʴʪʨ ʜʦʩʪʠʛʘʝʪ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʟʘ 15 ʤʠʥʫʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 
ʢʦʤʤʝʨʯʝʩʢʠʡ ð ʟʘ 25 ʤʠʥʫʪ. 

ʊʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʝʩʣʠ ʧʨʠʤʦʪʘʪʴ ʢ ʢʦʨʦʙʦʯ-
ʥʦʤʫ ʚʝʥʪʠʣʷʪʦʨʫ ʜʚʘ HEPA-ʬʠʣʴʪʨʘ, ʪʦ ʦʥ ʙʫʜʝʪ ʦʯʠʱʘʪʴ ʚʦʟʜʫʭ ʦʪ ʚʩʝʭ ʠʟʤʝʨʠʤʳʭ 
ʯʘʩʪʠʮ ʙʳʩʪʨʝʝ ʤʘʛʘʟʠʥʥʦʛʦ ʘʥʘʣʦʛʘ, ʢʦʪʦʨʳʡ ʩʪʦʠʪ ʚʜʚʦʝ ʜʦʨʦʞʝ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʧʦʢʫʧʥʦʛʦ ʦʯʠʩʪʠʪʝʣʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʘʢʞʝ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʠ 



ос 
 

ʨʝʛʫʣʷʨʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʟʘʤʝʥʫ ʬʠʣʴʪʨʦʚ ʠ ʦʧʣʘʪʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʅʝʢʦʪʦʨʳʝ ʤʦ-
ʜʝʣʠ ʠʟʜʘʶʪ ʰʫʤ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ, ʦʩʦʙʝʥʥʦ ʥʘ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ. ʂ ʜʨʫʛʠʤ ʤʠʥʫʩʘʤ 
ʦʪʥʦʩʷʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ (ʧʨʠʙʦʨ ʦʯʠʱʘʝʪ ʚʦʟʜʫʭ ʚ ʦʜʥʦʡ ʢʦʤʥʘʪʝ) ʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʫʞʥʦ 
ʨʝʛʫʣʷʨʥʦ ʤʝʥʷʪʴ ʬʠʣʴʪʨʳ). ʊʘʢʞʝ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ 
ʦʯʠʩʪʠʪʝʣʴ ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʙʳʪʴ ʙʝʟʦʧʘʩʥʳʤ ʜʣʷ ʟʜʦʨʦʚʴʷ. 

ɺ ʭʦʜʝ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʤʳ ʩʦʙʨʘʣʠ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʪʝʤʝ 
ʧʨʦʝʢʪʘ ʠ ʚʳʷʩʥʠʣʠ ʩʣʝʜʫʶʱʝʝ: 
1. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʚʦʟʜʫʭʦʦʯʠʩʪʠʪʝʣʝʡ ʧʨʦʩʪ: ʚʝʥʪʠʣʷʪʦʨʳ ʟʘʩʘʩʳʚʘʶʪ ʚʦʟʜʫʭ 
ʚʥʫʪʨʴ ʢʦʨʧʫʩʘ, ʦʥ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʬʠʣʴʪʨʳ, ʢʦʪʦʨʳʝ ʟʘʜʝʨʞʠʚʘʶʪ ʟʘʛʨʷʟʥʝʥʠʷ, ʠ 
ʚʳʜʫʚʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʧʦʤʝʱʝʥʠʝ ʫʞʝ ʚ ʯʠʩʪʦʤ ʚʠʜʝ; 

2. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʯʠʩʪʠʪʝʣʷ ʚʦʟʜʫʭʘð ʵʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʸʤ ʚʦʟʜʫʭʘ, ʢʦ-
ʪʦʨʳʡ ʧʨʠʙʦʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘ ʯʘʩ; 

3. ʋʨʦʚʝʥʴ ʰʫʤʘ ʦʯʠʩʪʠʪʝʣʷ ʚʦʟʜʫʭʘ ʜʦʣʞʝʥ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 20 ʜʦ 65 ʜɹ. ʕʪʦʪ ʜʠʘ-
ʧʘʟʦʥ ʩʯʠʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʝʤʣʝʤʳʤ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʫʭʘ. 
ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʤʳ ʧʨʠʰʣʠ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ 

ʦʯʠʩʪʠʪʝʣʴ ʚʦʟʜʫʭʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʚʦʠʤʠ ʨʫʢʘʤʠ, ʧʨʠ ʵʪʦʤ ʤʦʞʥʦ ʩʵʢʦʥʦʤʠʪʴ ʩʝ-
ʤʝʡʥʳʡ ʙʶʜʞʝʪ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣ ʩʦʙʨʘʥ ʠʟ ʧʦʜʨʫʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʘʤʦʜʝʣʴʥʳʡ ʦʯʠʩʪʠʪʝʣʴ 
ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʡ ʦʙʦʰʝʣʩʷ ʚ ʜʚʘ ʨʘʟʘ ʜʝʰʝʚʣʝ, ʯʝʤ ʧʦʢʫʧʥʦʡ ʦʯʠʩʪʠʪʝʣʴ ʚʦʟʜʫʭʘ. 
ʆʮʝʥʠʣʠ ʧʨʦʙʣʝʤʘʪʠʯʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʦʯʠʩʪʠʪʝʣʝʡ ʚʦʟʜʫʭʘ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʦ ʫʜʘʣʝ-
ʥʠʶ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʠʟ ʚʦʟʜʫʭʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʘʤʦʜʝʣʴʥʳʡ ʦʯʠʩʪʠʪʝʣʴ ʩ ʜʚʫʤʷ HEPA-
ʬʠʣʴʪʨʘʤʠ ʩʧʨʘʚʠʣʩʷ ʩ ʟʘʜʘʯʝʡ ʙʳʩʪʨʝʝ ʤʘʛʘʟʠʥʥʦʛʦ ʘʥʘʣʦʛʘ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩ-
ʧʣʫʘʪʘʮʠʠ ʩʘʤʦʜʝʣʴʥʦʛʦ ʦʯʠʩʪʠʪʝʣʷ ʚʦʟʜʫʭʘ ʤʦʞʥʦ ʥʝ ʪʨʘʪʠʪʴ ʣʠʰʥʠʭ ʜʝʥʝʛ ʥʘ 
ʫʩʣʫʛʠ ʨʝʤʦʥʪʘ ʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʬʠʣʴʪʨʳ ʧʨʠʜʝʪʩʷ ʤʝʥʷʪʴ ʨʝʞʝ. 
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ɺɽʈʀʌʀʂɸʊʆʈ ʊɸɹʃɽʊʆʂ 

ʂʦʩʪʘʨʝʚ ɸʥʜʨʝʡ, ʆʨʣʦʚ ʂʠʨʠʣʣ, ɹʣʠʥʦʚ ʊʠʤʦʬʝʡ, ʄʘʢʘʨʦʚ ɺʘʩʠʣʠʡ 
ɻɸʅʆʋ ʉʆ ɼʚʦʨʝʮ ʄʦʣʦʜʝʞʠ ɼʊ ñʂʚʘʥʪʦʨʠʫʤò, 9 ʢʣʘʩʩ 

ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʐʠʛʘʝʚ ʅʠʢʠʪʘ ʅʠʢʦʣʘʝʚʠʯ, ʧʝʜʘʛʦʛ ɻɸʅʆʋ ʉʆ ɼʚʦʨʝʮ ʄʦʣʦʜʝʞʠ  

ɼʊ ñʂʚʘʥʪʦʨʠʫʤò 
 
 

1. ʆɹʆʉʅʆɺɸʅʀɽ ɸʂʊʋɸʃʔʅʆʉʊʀ ʀ ʇʈɸʂʊʀʏɽʉʂʆʁ ɿʅɸʏʀʄʆʉʊʀ          
ɺʓɹʈɸʅʅʆʁ ʊɽʄʓ 

ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 12 ʧʨʦʮʝʥʪʦʚ ʣʝʢʘʨʩʪʚ ʚ 
ʈʦʩʩʠʠ ð ʧʦʜʜʝʣʢʘ [1]. ʂ 2030 ʛʦʜʫ ʧʣʘʥʠʨʫʝʪʩʷ ʤʘʨʢʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʢʘʪʝʛʦʨʠʠ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʫʥʠʢʘʣʴʥʳʤʠ QR-ʢʦʜʘʤʠ [2]. ʊʘʢ ʢʘʢ ʨʘʟʤʝʨʳ QR-ʢʦʜʘ 
ʙʫʜʫʪ ʥʝ ʧʨʝʚʳʰʘʪʴ 5 ʤʤ, ʪʦ ʦʪʩʢʘʥʠʨʦʚʘʪʴ ʠʭ ʦʙʳʯʥʳʤ ʩʢʘʥʝʨʦʤ ʥʝ ʧʦʣʫʯʠʪʩʷ. 
ʇʦʵʪʦʤʫ ʤʳ ʨʝʰʠʣʠ ʩʦʟʜʘʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʤʦʞʝʪ ʦʪʩʢʘʥʠʨʦʚʘʪʴ 
ʪʘʙʣʝʪʢʠ ʩ ʪʘʢʠʤʠ QR-ʢʦʜʘʤʠ, ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʧʦʜʣʠʥʥʦʩʪʴ ʠ ʚʳʚʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʥʘ 
ʵʢʨʘʥ ʦ ʜʦʟʠʨʦʚʢʝ, ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷʭ, ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠ ʜʨ. 

2. ʎɽʃʔ ʀ ɿɸɼɸʏʀ ʇʈʆɽʂʊɸ 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʚʝʨʠʬʠʢʘʮʠʠ ʠ ʧʨʦʚʝʨʢʠ ʧʦʜʣʠʥʥʦʩʪʠ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ɿʘʜʘʯʠ: 
1) ʉʦʟʜʘʪʴ 3D-ʤʦʜʝʣʴ ʢʦʨʧʫʩʘ ʜʣʷ ʧʝʯʘʪʠ, ʦʧʨʝʜʝʣʠʚ ʧʦʪʨʝʙʥʦʩʪʠ ʮʝʣʝʚʦʡ 
ʘʫʜʠʪʦʨʠʠ; 

2) ʉʦʙʨʘʪʴ ʢʦʨʧʫʩ ʚʤʝʩʪʝ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ; 
3) ʉʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʚʝʨʠʬʠʢʘʮʠʠ QR-ʢʦʜʘ ʠ ʚʳʚʦʜʘ ʠʥ-
ʬʦʨʤʘʮʠʠ ʦ ʥʘʟʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ, ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ, ʜʦʟʠʨʦʚʢʝ, ʧʨʦ-
ʪʠʚʦʧʦʢʘʟʘʥʠʷʭ ʥʘ ʩʝʥʩʦʨʥʳʡ ʵʢʨʘʥ; 

4) ʅʘʧʝʯʘʪʘʪʴ QR-ʢʦʜ ʥʘ ʪʘʙʣʝʪʢʝ (ʩʜʝʣʘʥʦ ʉʢʦʣʢʦʚʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʥʘʫʢʠ ʠ 
ʪʝʭʥʦʣʦʛʠʡ); 

5) ʇʨʦʚʝʨʠʪʴ ʨʘʙʦʪʫ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʥʘʧʝʯʘʪʘʥʥʦʡ ʪʘʙʣʝʪʢʝ. 

3. ʆɹɿʆʈ ɸʅɸʃʆɻʆɺ (ʈʆʉʉʀʁʉʂʀʍ ʀ ɿɸʈʋɹɽɾʅʓʍ) 
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ʇʦʢʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʪʘʙʣʝʪʦʢ ʥʝʪ. ʅʦ ʚ 
ʈʦʩʩʠʠ ʢʦʤʧʘʥʠʷ Mertech ʟʘʷʚʣʷʝʪ, ʯʪʦ ʚʳʧʫʩʢʘʝʪ ʩʢʘʥʝʨʳ, ʩʧʦʩʦʙʥʳʝ ʦʪʩʢʘʥʠʨʦʚʘʪʴ 
QR-ʢʦʜ ʨʘʟʤʝʨʘʤʠ ʦʪ 0,5 ʤʤ [3]. ʊʘʢʞʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʦʨʝʝ ʙʳʣ ʩʦʟʜʘʥ ʧʨʦʪʦʪʠʧ 
ʪʘʙʣʝʪʦʢ c QR-ʢʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʩʥʘʯʘʣʘ ʫʚʝʣʠʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ, ʘ 
ʟʘʪʝʤ ʦʪʩʢʘʥʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʦʙʳʯʥʦʛʦ ʩʢʘʥʝʨʘ [4]. 

4. ʆʇʀʉɸʅʀɽ ʎɽʃɽɺʆʁ ɸʋɼʀʊʆʈʀʀ ʇʈʆɽʂʊɸ 

ʅʘʰʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʨʘʙʦʪʥʠʢʦʚ 
ʘʧʪʝʢ, ʢʦʪʦʨʳʤ ʧʨʠʜʸʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦ ʩʢʘʥʠʨʦʚʘʪʴ ʪʘʙʣʝʪʢʠ. ʅʦ ʪʘʢʞʝ ʤʦʞʝʪ 
ʧʨʠʛʦʜʠʪʩʷ ʠ ʦʙʳʯʥʳʤ ʣʶʜʷʤ. 

ɿʘʢʘʟʯʠʢʦʤ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʚʳʩʪʫʧʘʝʪ ʉʢʦʣʢʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ ʥʘʫʢʠ ʠ 
ʪʝʭʥʦʣʦʛʠʡ. 

5. ʀʉʇʆʃʔɿʋɽʄʓɽ ʄɸʊɽʈʀɸʃʓ, ʄɽʊʆɼʓ ʀ ʆɹʆʈʋɼʆɺɸʅʀɽ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʚʝʨʠʬʠʢʘʪʦʨʘ ʪʘʙʣʝʪʦʢ ʙʳʣ ʥʘʧʝʯʘʪʘʥ ʢʦʨʧʫʩ. ɺ ʥʝʛʦ ʢʨʝʧʠʪʩʷ 
ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʣʦʪ ʜʣʷ ʪʘʙʣʝʪʦʢ ʨʘʟʥʳʭ ʪʠʧʦʚ. ʅʘ ʢʦʨʧʫʩʝ ʪʘʢʞʝ ʟʘʢʨʝʧʣʸʥ 
ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʵʢʨʘʥ ʜʣʷ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʟʚʘʥʠʠ ʪʘʙʣʝʪʢʠ, ʠʥʩʪʨʫʢʮʠʠ ʧʦ 
ʧʨʠʤʝʥʝʥʠʶ, ʜʦʟʠʨʦʚʢʠ ʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷʭ ʢ ʧʨʠʤʝʥʝʥʠʶ. ʊʘʢʞʝ ʤʦʞʥʦ ʩʤʝʥʠʪʴ 
ʷʟʳʢ ʥʘ ʘʥʛʣʠʡʩʢʠʡ. ɺʥʫʪʨʠ ʢʦʨʧʫʩʘ ʟʘʢʨʝʧʣʝʥʘ ʢʘʤʝʨʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ x100. 
ʀʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʯʪʝʥʠʠ QR-ʢʦʜʘ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʧʝʨʝʜʘʸʪʩʷ ʥʘ ʵʢʨʘʥ 
ʩ ʧʦʤʦʱʴʶ Raspberry Pi. 

QR-ʢʦʜ ʥʘ ʪʘʙʣʝʪʢʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʨʝʞʜʸʥ. ʇʦʵʪʦʤʫ ʚʝʨʠʬʠʢʘʪʦʨ ʪʘʙʣʝʪʦʢ 
ʤʦʞʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦʚʨʝʞʜʸʥʥʳʡ QR-ʢʦʜ, ʝʩʣʠ ʦʙʲʸʤ ʧʦʚʨʝʞʜʝʥʠʡ ʥʝ 
ʧʨʝʚʳʰʘʝʪ 30%. 

6. ʇʈɽɼʉʊɸɺʃɽʅʀɽ ʇʃɸʅɸ ʇʈʆɽʂʊʅʓʍ ɼɽʁʉʊɺʀʁ 

1) ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʘʥʘʣʦʛʦʚ. ɺʳʷʚʣʝʥʳ ʠʭ ʥʝʜʦʩʪʘʪʢʠ: ʥʝʫʜʦʙʥʘʷ ʩʠ-
ʩʪʝʤʘ ʩʢʘʥʠʨʦʚʘʥʠʷ (ʥʫʞʥʦ ʚʨʫʯʥʫʶ ʜʝʨʞʘʪʴ ʩʢʘʥʝʨ ʥʘʜ ʪʘʙʣʝʪʢʦʡ), ʦʪʩʫʪ-
ʩʪʚʠʝ ʫʜʦʙʥʦʛʦ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

2) ɹʳʣʘ ʚʳʙʨʘʥʘ ʬʦʨʤʘ ʢʦʨʧʫʩʘ, ʘ ʪʘʢʞʝ ʬʦʨʤʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʦʜʜʦʥʘ ʜʣʷ 
ʚʩʝʭ ʪʠʧʦʚ ʪʘʙʣʝʪʦʢ. ɺ ʧʦʜʜʦʥ ʤʦʛʫʪ ʧʦʤʝʱʘʪʴʩʷ 7 ʪʘʙʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʧʦʦʯʝʨʸʜʥʦ ʩʢʘʥʠʨʦʚʘʪʴʩʷ ʧʨʠ ʧʦʚʦʨʦʪʝ ʧʦʜʜʦʥʘ. 

3) ʉʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʩʦʙʨʘʥ ʢʦʨʧʫʩ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʦʤʧʦʥʝʥ-
ʪʘʤʠ ʚʥʫʪʨʠ 

4) ʀʟ ʉʢʦʣʢʦʚʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʙʳʣʠ ʜʦʩʪʘʚʣʝʥʳ ʦʙʨʘʟʮʳ 
ʪʘʙʣʝʪʦʢ ʩ QR-ʢʦʜʘʤʠ. 

5) ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʩʪʳ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʝʨʠʬʠʢʘʪʦʨʘ ʪʘʙ-
ʣʝʪʦʢ. 

7. ʇʈɽɼʉʊɸɺʃɽʅʀɽ ʈɽɿʋʃʔʊɸʊɸ 



оф 
 

                      
       

 
 
 

8. ʕʂʆʅʆʄʀʏɽʉʂʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ʈɸɹʆʊʓ ʀ ɹʖɼɾɽʊ ʇʈʆɽʂʊɸ 

ˉ ʅʘʟʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʘ ʉʪʦʠʤʦʩʪʴ, ʨʫʙ. 

1 ʂʦʨʧʫʩ, ʥʘʧʝʯʘʪʘʥʥʳʡ 
ʠʟ ABS-ʧʣʘʩʪʠʢʘ ʥʘ 3D-

ʧʨʠʥʪʝʨʝ 

350 

2 ʂʘʤʝʨʘ-ʤʠʢʨʦʩʢʦʧ 551 

3 Raspberry Pi Zero 2999 

4 ʕʢʨʘʥ Nextion Enhanced 
NX4832K035 

3169 

ʀʪʦʛʦ:  7069 

ʈʠʩ. 2. ʕʢʨʘʥ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʜʦʟʠʨʦʚʢʝ ʪʘʙʣʝʪʢʠ (ʧʦʷʚʣʷʝʪʩʷ 

ʧʦʩʣʝ ʩʢʘʥʠʨʦʚʘʥʠʷ). ɽʩʣʠ ʥʘʞʘʪʴ 

ʥʘ ʢʥʦʧʢʫ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʠʥʩʪʨʫʢʮʠʶ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ. ʊʘʢʞʝ ʤʦʞʥʦ 

ʩʤʝʥʠʪʴ ʷʟʳʢ ʥʘ ʨʫʩʩʢʠʡ. 

ʈʠʩ. 1. ʕʢʨʘʥ ʚʳʙʦʨʘ ʷʟʳʢʘ. 

ʇʦʜʜʦʥ ʜʣʷ ʪʘʙʣʝʪʦʢ ʣʝʞʠʪ 

ʨʷʜʦʤ 

ʈʠʩ. 3. ʇʦʜʜʦʥ ʩ ʪʘʙʣʝʪʢʘʤʠ, 

ʥʘ ʢʦʪʦʨʳʭ ʥʘʥʝʩʸʥ QR-ʢʦʜ 



пл 
 

9. ʇʈɽɼʃʆɾɽʅʀʗ ʇʆ ɺʅɽɼʈɽʅʀʖ ʈɽɿʋʃʔʊɸʊʆɺ 

ɼʘʥʥʳʡ ʧʨʦʜʫʢʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʘʧʪʝʢʘʭ 
ʜʣʷ ʫʜʦʙʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʪʘʙʣʝʪʦʢ. ʊʘʢʞʝ ʚʝʨʠʬʠʢʘʪʦʨ ʪʘʙʣʝʪʦʢ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʙʳʯʥʳʤʠ ʣʶʜʴʤʠ, ʝʩʣʠ ʦʥʠ ʟʘʭʦʪʷʪ ʧʨʦʚʝʨʠʪʴ ʪʘʙʣʝʪʢʠ ʩ QR-
ʢʦʜʘʤʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʧʣʘʥʠʨʫʝʤ ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʪʘ ʟʘ ʩʯʸʪ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʝʝ ʜʝʰʸʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

10. ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʇʨʦʙʣʝʤʳ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʩʫʞʜʝʥʳ ʥʘ "ʢʨʫʛʣʦʤ ʩʪʦʣʝ" ʚ 
ɻʦʩʜʫʤʝ 17 ʘʧʨʝʣʷ // ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ɼʫʤʘ URL: 
https://duma.gov.ru/news/540 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.03.2025). 

2. ʉʲʝʜʦʙʥʳʝ QR-ʢʦʜʳ ʦʙʝʩʧʝʯʘʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʣʝʯʝʥʠʝ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ 
// ʊʝʭʢʫʣʴʪ URL: https://www.techcult.ru/technology/4992-sedobnye-qr-kody 
(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.03.2025). 

3. ʊʆʇ 12 ʩʢʘʥʝʨʦʚ ʰʪʨʠʭ-ʢʦʜʘ ʚ 2024 ʛʦʜʫ // Mertech URL: 
https://mertech.ru/blog/vse-o-skanerah-shtrih-koda/top-12-skanerov-shtrih-koda-
v-2022-godu (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.03.2025). 

4.  Proceedings of The Sixteenth International Conference on Miniaturized Systems 
for Chemistry and Life Sciences (ÕTAS 2012) / Fujii, Hibara, Takeuchi, Fukuba T. 
ʠ ʜʨ.; ʧʦʜ ʨʝʜ. Fujii T. - ʆʢʠʥʘʚʘ: ʉhemical and Biological Microsystems Society, 
2012. - ʉ. 1429-1431. 

 
 

 
ʄʆɼɽʃʔ ʉʂʋʊɽʈɸ ʅɸ ɺʆɿɼʋʐʅʆʁ ʇʆɼʋʐʂɽ 

ʄʘʪʷʰ ʄʘʪʚʝʡ 
ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ  

çɻʠʤʥʘʟʠʷ ˉ 3 ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝè, 
9 ʢʣʘʩʩ 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʦʩʝʜʢʠʥʘ ʅʘʪʘʣʠʷ ɺʘʣʝʨʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ  

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʘʭ ʠ ʧʨʠʛʦʨʦʜʘʭ ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʦʚʘʣʦ ʤʥʦʞʝʩʪʚʦ ʪʨʘʥʩ-
ʧʦʨʪʥʳʭ ʧʨʦʙʣʝʤ. ʆʥʠ ʨʝʰʘʶʪʩʷ ʧʫʪʸʤ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʦʨʦʛ, ʜʦʙʘʚʣʝʥʠʝʤ 
ʪʨʘʥʩʧʦʨʪʥʳʭ ʝʜʠʥʠʮ, ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʨʰʨʫʪʦʚ ʠ ʪ.ʜ. ɹʳʣʦ ʙʳ ʠʥʪʝ-
ʨʝʩʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʧʨʦʙʣʝʤʫ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʫʛʦʛʦ ʪʠʧʘ ʪʨʘʥʩʧʦʨʪʘ, 
ʩʧʦʩʦʙʥʦʛʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʨʘʟʥʳʤ ʪʠʧʘʤ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʜʝ ʠ ʧʦ ʣʴʜʫ 
- ʩʢʫʪʝʨ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ. 

1. ʇʨʦʙʣʝʤʘ ʛʦʨʦʜʩʢʠʭ ʧʨʦʙʦʢ: ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʥʘʩʝʣʝʥʠʷ ʠ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ 
ʜʦʨʦʛʘʭ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʦʷʥʥʳʤ ʧʨʦʙʢʘʤ. ʉʢʫʪʝʨ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʤʦʞʝʪ ʨʝʰʠʪʴ 
ʵʪʫ ʧʨʦʙʣʝʤʫ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʳʩʪʨʳʝ ʠ ʫʜʦʙʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʛʦʨʦʜʫ, ʤʠʥʫʷ ʟʘʪʦʨʳ. 

2. ʋʜʦʙʩʪʚʦ ʠ ʤʘʥʝʚʨʝʥʥʦʩʪʴ: ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ 
ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʣʘʝʪ ʪʘʢʦʡ ʩʢʫʪʝʨ ʫʥʠʚʝʨʩʘʣʴʥʳʤ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ 
ʧʣʦʭʦ ʨʘʟʚʠʪʦʡ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʛʜʝ ʚʦʟʤʦʞʥʳ ʥʝʨʦʚʥʦʩʪʠ ʠ ʧʨʝʧʷʪʩʪʚʠʷ. 

3. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ: ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʳʟʦ-
ʚʦʚ ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʩʢʫʪʝʨʘ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʤʦʞʝʪ ʩʪʘʪʴ ʤʝʥʝʝ ʨʘʟʨʫʰʠʪʝʣʴ-
ʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʣʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʇʝʨʝʭʦʜ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʩʥʠʞʘʝʪ ʚʳʙʨʦʩʳ 
ʫʛʣʝʨʦʜʘ ʠ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʘʭ. 

https://duma.gov.ru/news/540
https://www.techcult.ru/technology/4992-sedobnye-qr-kody
https://mertech.ru/blog/vse-o-skanerah-shtrih-koda/top-12-skanerov-shtrih-koda-v-2022-godu
https://mertech.ru/blog/vse-o-skanerah-shtrih-koda/top-12-skanerov-shtrih-koda-v-2022-godu
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4. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʠʥʪʝʛʨʘʮʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 
ʜʚʠʞʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʥʘʚʠʛʘʮʠʷ ʠ ʩʝʥʩʦʨʥʳʝ ʪʝʭ-
ʥʦʣʦʛʠʠ, ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʜʦʨʦʛʝ ʠ ʩʜʝʣʘʪʴ ʧʦʝʟʜʢʠ ʙʦʣʝʝ 
ʢʦʤʬʦʨʪʥʳʤʠ. 

5. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ: ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʩʢʫʪʝʨ ʥʘ 
ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʝʨʝ-
ʤʝʱʝʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʝʨʝʜʚʠʞʝʥʠʷ. 

6. ʇʦʪʝʥʮʠʘʣ ʜʣʷ ʥʦʚʳʭ ʨʝʰʝʥʠʡ: ʨʘʟʨʘʙʦʪʢʘ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʤʦʞʝʪ ʦʪʢʨʳʪʴ 
ʜʚʝʨʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ 
ʧʠʪʘʥʠʷ, ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʤʦʞʝʪ ʫʢʨʝ-
ʧʠʪʴ ʜʨʫʛʠʝ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ 
ʉʦʟʜʘʪʴ ʨʘʙʦʪʘʶʱʫʶ ʤʦʜʝʣʴ ʨʘʜʠʦʫʧʨʘʚʣʷʝʤʦʛʦ ʩʢʫʪʝʨʘ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦ-

ʜʫʰʢʝ. 
1. ʉʤʦʜʝʣʠʨʦʚʘʪʴ ʜʝʪʘʣʠ  
2. ɺʳʨʝʟʘʪʴ ʠʣʠ ʨʘʩʧʝʯʘʪʘʪʴ ʠʭ 
3. ʇʦʜʩʦʝʜʠʥʠʪʴ ʵʣʝʢʪʨʦʥʠʢʫ 
4. ʇʨʦʚʝʨʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ 
5. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʨʘʙʦʪʘʪʴ ʫʩʪʨʦʡʩʪʚʦ 

ɸʥʘʣʦʛʠ 
ʈʦʩʩʠʡʩʢʠʡ ɸʄ-225 - ʘʧʧʘʨʘʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʨʘʟʣʠʯ-

ʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ, ʚʢʣʶʯʘʷ ʚʦʜʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɽʛʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʩʧʦʩʦʙʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʧʦ ʤʝʣʢʦʚʦʜʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʥʝʟʘʤʝʥʠʤʳʤ 
ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʉʨʝʜʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʥʘʣʦʛʦʚ ʝʩʪʴ Hovercraft, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʚ ʉʐɸ ʠ ɽʚʨʦʧʝ. ʕʪʦʪ ʘʧʧʘʨʘʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʫʶ ʠ ʤʘʥʝʚʨʝʥʥʫʶ ʝʟʜʫ ʥʝ ʪʦʣʴʢʦ 
ʧʦ ʚʦʜʝ, ʥʦ ʠ ʧʦ ʣʴʜʫ ʠ ʙʦʣʦʪʠʩʪʳʤ ʤʝʩʪʥʦʩʪʷʤ. ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʠ ʚʤʝʩʪʠʪʝʣʴʥʦʩʪʴ 
ʜʝʣʘʶʪ ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʜʣʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʦʝʟʜʦʢ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʫʩʪʨʦʡʩʪʚʘ ʩ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʦʡ Air Cushion Vehicle, ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʷʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʥʘʟʥʘ-
ʯʝʥʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ, ʚʢʣʶʯʘʷ ʩʧʘʩʘʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʠ ʧʝʨʝʚʦʟʢʫ 
ʛʨʫʟʦʚ. 

ɺ ɸʟʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ "HOVER PRO", ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʛʨʫʟʦ-
ʧʦʜʲʝʤʥʦʩʪʴʶ ʠ ʧʨʦʩʪʦʪʦʡ ʚ ʫʧʨʘʚʣʝʥʠʠ. 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʧʨʦʝʢʪʘ 
ʇʦʣʴʟʦʚʘʪʝʣʷʤʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʧʨʦʩʪʳʝ ʛʨʘʞʜʘʥʝ, ʪʘʢ ʠ 

ʥʘʧʨʠʤʝʨ ʣʶʜʠ, ʯʴʷ ʨʘʙʦʪʘ ʩʚʷʟʘʥʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʨʝʤʝʱʝʥʠʡ ʠʣʠ ʩʦ 
ʩʣʦʞʥʦ ʜʦʩʪʫʧʥʳʤʠ ʤʝʩʪʘʤʠ. ʇʨʠʤʝʨʳ ʨʘʙʦʪ: ʢʫʨʴʝʨʳ, ʩʧʘʩʘʪʝʣʠ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ 
ʄʦʜʝʣʴ ʩʢʫʪʝʨʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʉɸʇʈ-ʧʨʦʛʨʘʤʤʝ ʂʆʄʇɸʉ-3D. ɺ ʠʟʛʦʪʦʚ-

ʣʝʥʠʠ ʧʨʠʤʝʥʷʣʠʩʴ ʪʝʭʥʦʣʦʛʠʠ ʣʘʟʝʨʥʦʡ ʨʝʟʢʠ ʥʘ ʩʪʘʥʢʝ ʩ ʏʇʋ, 3D-ʧʝʯʘʪʴ. 
ʆʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʬʘʥʝʨʘ ʪʦʣʱʠʥʦʡ 3 ʤʤ, ʧʣʘʩʪʠʢ, ʧʝʥʦʧʣʘʩʪ 3-ʭ ʤʠʣʣʠ-

ʤʝʪʨʦʚʳʡ. 
ʕʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʩʝʨʚʦʧʨʠʚʦʜ, ʧʨʠʝʤʥʠʢ, ʨʝʛʫʣʷʪʦʨ ʩʢʦʨʦʩʪʠ ʦʙʦʨʦ-

ʪʦʚ ʚʠʥʪʘ, ʙʝʩʢʦʣʣʝʢʪʦʨʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʘʢʢʫʤʫʣʷʪʦʨ (800mAh), ʧʨʦʚʦʜʘ. 
ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ 
1.ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʫʶ ʤʦʜʝʣʴ 
ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʨʦʛʨʘʤʤʘ ʉɸʇʈ-ʧʨʦʛʨʘʤʤʘ ʂʆʄʇɸʉ-3D, 

ʠʤʝʶʱʘʷ ʧʦʜʭʦʜʷʱʠʡ ʬʫʥʢʮʠʦʥʘʣ. 



пн 
 

 
ʅʘ ʨʠʩʫʥʢʝ ʚʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʚʠʯʥʳʡ ʚʘʨʠʘʥʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚ ʫʩʪʨʦʡʩʪʚʝ.  
2. ɺʳʨʝʟʘʪʴ ʠʣʠ ʨʘʩʧʝʯʘʪʘʪʴ ʜʝʪʘʣʠ 
ɼʝʪʘʣʠ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ ʚʳʰʝ ʩʝʨʳʤ ʮʚʝʪʦʤ, ʘ ʪʘʢʞʝ ñʶʙʢʘò ʙʳʣʠ ʚʳ-

ʨʝʟʘʥʳ ʥʘ ʩʪʘʥʢʝ ʩ ʏʇʋ. 
ɼʠʬʬʫʟʦʨ, ʦʢʨʘʰʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ ʚ ʦʪʪʝʥʦʢ ʟʝʣʝʥʦʛʦ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʜʝ-

ʪʘʣʠ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʜʣʷ ʨʘʙʦʪʳ ʨʫʣʷ, ʙʳʣʠ ʨʘʩʧʝʯʘʪʘʥʳ ʥʘ 3D ʧʨʠʥʪʝʨʝ. 
3. ʇʦʜʩʦʝʜʠʥʠʪʴ ʵʣʝʢʪʨʦʥʠʢʫ 
ɹʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠʝʤʥʠʢ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʦʧʨʠʚʦʜʦʤ, ʢʦʪʦʨʳʡ  ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʫʧʨʘʚʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʫʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʷʛ, ʘ ʪʘʢʞʝ ʜʣʷ 
ʨʝʛʫʣʠʨʦʚʢʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʠʥʪʘ - ʨʝʛʫʣʷʪʦʨ ʩʢʦʨʦʩʪʠ, ʘʢʢʫʤʫʣʷʪʦʨ ʢʘʢ ʠʩʪʦʯʥʠʢ 
ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʘ. 

4. ʇʨʦʚʝʨʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ 
ʇʝʨʚʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʝʢʪʘ ʙʳʣʠ ʧʨʦʚʘʣʝʥʳ, ʪʘʢ ʢʘʢ ʙʳʣ ʧʣʦʭʦ ʨʘʩʩʯʠʪʘʥ ʮʝʥʪʨ 

ʪʷʞʝʩʪʠ, ʘ ʪʘʢʞʝ ʥʝ ʭʚʘʪʘʣʦ ʤʦʱʥʦʩʪʠ ʧʦʪʦʢʘ ʠ ʧʦʵʪʦʤʫ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʤʦʛʣʦ ʜʚʠ-
ʛʘʪʴʩʷ.  

ɼʦʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ 
ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʧʦʣʘʜʦʢ ʚ ʨʘʙʦʪʝ ʙʳʣʦ ʧʨʝʜʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʝʨʝʩʪʘʚʠʪʴ 

ʢʦʤʧʦʥʝʥʪʳ ʤʝʩʪʘʤʠ ʯʪʦʙʳ ʚʠʥʪ ʚʳʧʦʣʥʷʣ ʪʷʛʦʚʫʶ ʬʫʥʢʮʠʶ ʩʧʝʨʝʜʠ, ʘ ʪʘʢʞʝ ʧʦʪʦʤʫ 
ʯʪʦ ʘʢʢʫʤʫʣʷʪʦʨʳ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʝʩʘ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʭ ʙʳʣʦ ʨʝʰʝʥʦ 
ʧʦʩʪʘʚʠʪʴ ʚ ʮʝʥʪʨ. ɼʣʷ ʫʩʠʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʧʦʪʦʢʘ ʙʳʣʦ ʨʝʰʝʥʦ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝ-
ʩʪʚʦ, ʟʘʙʠʨʘʝʤʦʛʦ ʚʦʟʜʫʭʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʚʠʥʪ ʠ ʧʦʧʘʜʘʶʱʝʛʦ ʧʦʜ ʜʥʠʱʝ ʫʩʪʨʦʡ-
ʩʪʚʘ. 

 

 



по 
 

 
 

ʅʘ ʨʠʩʫʥʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʳ ʧʨʦʝʢʪʘ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ. 
 

5. ʇʨʦʚʝʩʪʠ ʧʦʚʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩ ʜʦʨʘʙʦʪʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ 
ʅʘ ʚʪʦʨʳʭ ʠʩʧʳʪʘʥʠʷʭ ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʣʦ ʠʩʧʨʘʚʥʦ ʠ ʤʦʛʣʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʧʦ 

ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 6-8 ʢʤ/ʯ.  
ʈʝʟʫʣʴʪʘʪ: 
  

             
 
ʊʘʙʣʠʮʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ  
ʉʪʦʠʤʦʩʪʴ ʧʨʠʚʝʜʝʥʘ ʙʝʟ ʫʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʧʫʣʴʪʘ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ. 
 

ʥʦʤʝʨ ʅʘʠʤʝʥʦʚʘʥʠʝ ʂʦʣ-ʚʦ ʉʪʦʠʤʦʩʪʴ (ʨʫʙ.) ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

1 ʇʝʥʦʧʣʘʩʪ 0,2 ʤ2 40 ʕʣʝʤʝʥʪʳ ʢʦʨʧʫʩʘ 

2 ʌʘʥʝʨʘ 0,1 ʤ2 30 ʕʣʝʤʝʥʪʳ ʢʦʨʧʫʩʘ 

3 ʉʝʨʚʦʧʨʠʚʦʜ 1 200 ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʢʦʤ-
ʧʦʥʝʥʪʳ 



пп 
 

4 ɸʢʢʫʤʫʣʷʪʦʨ 1 200 ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʢʦʤ-
ʧʦʥʝʥʪʳ 

5 ʇʣʘʩʪʠʢ ʜʣʷ 3D ʧʨʠʥ-
ʪʝʨʘ 

ʤʘʣʦ 30 ʕʣʝʤʝʥʪʳ ʢʦʨʧʫʩʘ 

6 ɹʝʩʢʦʣʣʝʢʪʦʨʥʳʡ 
ʜʚʠʛʘʪʝʣʴ 

1 200 ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʢʦʤ-
ʧʦʥʝʥʪʳ 

ɺʳʚʦʜʳ 

ɺ ʠʪʦʛʝ ʨʘʙʦʪʳ ʙʳʣʘ ʩʦʟʜʘʥʘ ʨʘʙʦʪʘʶʱʘʷ ʤʦʜʝʣʴ ʩʢʫʪʝʨʘ ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦ-
ʩʪʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʪʦʯʢʠ ʨʦʩʪʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʙʫʜʫʱʝʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 
ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʤʳ ʨʝʰʠʣʠ ʫʩʪʘʥʦʚʠʪʴ 2 ʩʚʷʟʘʥʥʳʭ ʨʫʣʷ, ʠʜʝʷ ʝʱʝ ʥʝ ʜʦ 
ʢʦʥʮʘ ʨʝʘʣʠʟʦʚʘʥʘ. 

ɺ ʮʝʣʦʤ, ʩʦʟʜʘʥʠʝ ʩʢʫʪʝʨʘ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʥʝ ʪʦʣʴʢʦ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥ-
ʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʦ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʞʠʟʥʠ ʚ ʛʦ-
ʨʦʜʘʭ, ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʛʦ ʙʫʜʫʱʝʛʦ. ʕʪʦʪ 
ʧʨʦʝʢʪ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʯʪʦ ʜʝ-
ʣʘʝʪ ʝʛʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʥʘ ʬʦʥʝ ʪʝʢʫʱʠʭ ʚʳʟʦʚʦʚ. 

 
ʀʉʊʆʏʅʀʂʀ: 

1.http://aeterna-ufa.ru/sbornik/NK-45.pdf#page=36, 
https://christyhovercraft.ru/news/printsip-raboty-sudna-na-vozdushnoj-
podushke?ysclid=m9545xcbxj487899752, 

2. https://aeterna-ufa.ru/sbornik/NK-121-3.pdf#page=50 
 

 

ʋʉʊɸʅʆɺʂɸ ʇʆ ʀɿɺʃɽʏɽʅʀʖ ʆʉʊɸʊʆʏʅʆʁ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ ʀɿ ɹɸʊɸʈɽɽʂ 
ʆʩʘʜʯʫʢ ʅʠʢʦʣʘʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  
ʃʫʛʘʥʩʢʦʡ ʥʘʨʦʜʥʦʡ ʨʝʩʧʫʙʣʠʢʠ 

çɹʨʷʥʢʦʚʩʢʘʷ ʛʦʨʦʜʩʢʘʷ ʩʪʘʥʮʠʷ ʶʥʳʭ ʪʝʭʥʠʢʦʚè, 
8 ʢʣʘʩʩ 
ʛ. ɹʨʷʥʢʘ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʇʦʥʦʤʘʨʸʚ  ʉʝʨʛʝʡ  ɻʝʥʥʘʜʝɹʚʠʯ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʨʫʞʢʘ  
çʖʥʳʡ ʠʟʦʙʨʝʪʘʪʝʣʴ ʠ ʨʘʮʠʦʥʘʣʠʟʘʪʦʨè 

 
ʂʦʛʜʘ ʚ ʙʘʪʘʨʝʡʢʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʘʧʨʷʞʝʥʠʷ, ʧʨʠʙʦʨ ʧʝʨʝʩʪʘʝʪ 

ʨʘʙʦʪʘʪʴ, ʘ ʙʘʪʘʨʝʡʢʘ ʩʯʠʪʘʝʪʩʷ çʧʫʩʪʦʡè ʠ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʤʫʩʦʨ, ʭʦʪʷ ʠʩʧʦʣʴʟʦʚʘʥʦ 
ʚʩʝʛʦ 20-30% ʵʥʝʨʛʠʠ. ʇʦʧʘʜʘʷ ʥʘ ʩʚʘʣʢʫ ʊɹʆ, ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠʟ ʙʘʪʘʨʝʝʢ 
ʥʘʥʦʩʷʪ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʀʟʫʯʠʚ ʧʨʦʙʣʝʤʫ, ʚ ɹʨʷʥʢʦʚʩʢʦʡ ʉʖʊ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʫʩʪʘʥʦʚʢʘ ʧʦ 
ʠʟʚʣʝʯʝʥʠʶ ʦʩʪʘʪʦʯʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ ʙʘʪʘʨʝʝʢ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʵʥʝʨʛʠʶ ʙʘʪʘʨʝʝʢ ʜʦ 80%. 

ʎʝʣʴ ʨʘʟʨʘʙʦʪʢʠ - ʩʦʟʜʘʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ, ʩʧʦʩʦʙʥʦʝ ʧʦʣʥʦʩʪʴʶ ʦʧʫʩʪʦʰʠʪʴ 
ʙʘʪʘʨʝʡʢʠ, ʠ ʥʘʧʨʘʚʠʪʴ ʠʭ ʵʥʝʨʛʠʶ ʚ ʨʫʩʣʦ, ʛʜʝ ʦʥʘ ʙʫʜʝʪ ʚʦʩʪʨʝʙʦʚʘʥʘ, ʪʘʢʠʤ 
ʦʙʨʘʟʦʤ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʩʙʦʨ ʙʘʪʘʨʝʝʢ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 
ʦʪʧʨʘʚʣʷʪʴʩʷ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ:  

http://aeterna-ufa.ru/sbornik/NK-45.pdf#page=36
https://christyhovercraft.ru/news/printsip-raboty-sudna-na-vozdushnoj-podushke?ysclid=m9545xcbxj487899752
https://christyhovercraft.ru/news/printsip-raboty-sudna-na-vozdushnoj-podushke?ysclid=m9545xcbxj487899752
https://aeterna-ufa.ru/sbornik/NK-121-3.pdf#page=50


пр 
 

V ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʠʧʳ, ʩʚʦʡʩʪʚʘ, ʫʩʪʨʦʡʩʪʚʦ ʙʘʪʘʨʝʝʢ, ʠʭ 
ʩʨʦʢ ʩʣʫʞʙʳ; 

V ʠʟʫʯʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʙʘʪʘʨʝʝʢ; 
V ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʧʦʣʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟ ʙʘʪʘ-

ʨʝʝʢ; 
V ʧʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ; 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʅʘʰʘ ʞʠʟʥʴ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 
ʧʨʠ ʵʪʦʤ ʤʘʣʦ ʢʪʦ ʟʘʜʫʤʳʚʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʰʝʛʦ ʧʦʚʝʜʝʥʠʷ ʚ 
ʙʳʪʫ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʯʝʥʴ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʥʦʛʦ 
ʕʂʆ ʧʦʪʨʝʙʣʝʥʠʷ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ: 
V ʜʘʥʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʤʦʞʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʛʦʪʦʚʠʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʉʖʊ ʜʦʤʘ.  
V ʧʨʠʙʦʨ, ʨʘʟʤʝʱʝʥʥʳʡ ʚ ʞʠʣʳʭ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʘʭ ʧʦʟ-

ʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʫʶ ʚʦʟʤʦʞʥʦ ʥʘʧʨʘʚʠʪʴ ʥʘ ʦʩʚʝʱʝʥʠʝ, 
ʥʘʧʨʠʤʝʨ, ʣʝʩʪʥʠʮ. 

V ʧʨʠʙʦʨ, ʨʘʟʤʝʱʝʥʥʳʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʙʦʣʴʰʠʤ ʰʪʘʪʦʤ, 
ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ, ʥʘʧʨʠʤʝʨ, ʥʘ ʟʘʨʷʜʢʫ ʩʤʘʨʪʬʦʥʦʚ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ: 
V ʜʘʥʥʳʡ ʧʨʠʙʦʨ ʩʦʙʨʘʥ ʠʟ ʜʝʪʘʣʝʡ ʙ/ʫ, ʥʘʡʜʝʥʥʳʭ ʥʘ ʨʘʟʙʦʨ-

ʢʘʭ ʠ ʧʫʥʢʪʘʭ ʩʙʦʨʘ ʚʪʦʨʩʳʨʴʷ;  
V ʧʨʠʙʦʨ ʙʫʜʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʪʦʯʝʢ ʩʙʦʨʘ çʦʪ-

ʨʘʙʦʪʘʥʥʳʭè ʙʘʪʘʨʝʝʢ, ʠʩʢʣʶʯʘʷ ʧʦʧʘʜʘʥʠʝ ʚ ʤʫʩʦʨ ʠ ʥʘ ʩʚʘʣʢʫ; 
V ʪʘʢʞʝ çʦʧʫʩʪʦʰʝʥʥʳʝè ʙʘʪʘʨʝʡʢʠ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʦʪʧʨʘʚʷʪʩʷ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ; 
V ʜʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦ ʦʩʦ-

ʟʥʘʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʵʢʦ ʧʦʚʝʩʪʢʫ. 
ʉʦʮʠʘʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ: 

V ʜʘʥʥʳʡ ʧʨʠʙʦʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʦʙʱʝʜʦʩʪʫʧʥʦʤ ʤʝʩʪʝ, 
ʧʦʟʚʦʣʠʪ ʙʝʩʧʣʘʪʥʦ ʟʘʨʷʜʠʪʴ ʘʢʢʫʤʫʣʷʪʦʨ ʪʝʣʝʬʦʥʘ, ʬʦʥʘʨʠʢʘ ʠ ʪ.ʧ. ʥʝ-
ʦʙʭʦʜʠʤʳʭ ʧʨʠʙʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘʤ, ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʤ 
ʛʨʘʞʜʘʥʘʤ ʠ ʪ.ʧ. 

 
ʈʠʩ.1. ʋʩʪʘʥʦʚʢʘ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʦʩʪʘʪʦʯʥʦʡ ʵʥʝʨʛʠʠ ʙʘʪʘʨʝʝʢ 



пс 
 

 
ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 

1. ɺʣʠʷʥʠʝ ʥʘ ʵʢʦʣʦʛʠʶ ʨʘʟʨʫʰʝʥʥʦʡ ʙʘʪʘʨʝʡʢʠ ï[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 
https://scienceforum.ru/2019/article/2018016122?ysclid=m6xog9tzzx4939205 

2. ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘï[ʕʣʝʢʪʨʦʥʥʳʡ  ʨʝʩʫʨʩ]: 
https://proogorodik.ru/blog/istoriya-sozdaniya-postoyannogo-toka-osnovnye-etapy-i-
dostizeniya 

3. ʂʘʨʠʤʦʚʘ ʃ.ʊ., ʅʠʢʠʪʠʥ ʉ.ʇ. ʕʪʦ ʥʫʞʥʘʷ ʠ ʚʨʝʜʥʘʷ ʙʘʪʘʨʝʡʢʘ // ʄʝʞʜʫʥʘʨʦʜ-
ʥʳʡ ʩʪʫʜʝʥʯʝʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. ï 2018. - ˉ 3-8. ï ʉ. 1273 ï 1275. 

4. ʄʠʢʨʦʩʭʝʤʘ ï ʩʪʘʙʠʣʠʟʘʪʦʨ  LM 7805 ï[ʕʣʝʢʪʨʦʥʥʳʡ  ʨʝʩʫʨʩ]:  
https://fb.ru/article/517353/2023-stabilizator-napryajeniya-volt-amper-harakteristiki-i-
primenenie?ysclid=m6xkoipz39947731833 

5. ʆʩʥʦʚʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʙʘʪʘʨʝʝʢ ï[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 
https://www.delovoy.by/info/Kanciklopedia/index_batarejki.php?ysclid=m6x7kz408n
532523090  

6. ʉʧʦʩʦʙʳ ʩʦʝʜʠʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʙʘʪʘʨʝʠï[ʕʣʝʢʪʨʦʥʥʳʡ  ʨʝʩʫʨʩ]: 
https://eschemo.ru/skhema-podklyucheniya-batareyek-dlya-uvelicheniya-vol-tazha/ 

7. ʋʪʠʣʠʟʘʮʠʷ ʙʘʪʘʨʝʝʢ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ï[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: https://rosutiliza-
tor.ru/blog/kakutilizirovatbatarejki/?ysclid=m6xrwn96lk485072676 

 
 

 
ɺʓʈɸʑʀɺɸʅʀɽ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈ  

ʅɸ ʆʉʅʆɺɽ ɻʀɼʈʆʇʆʅʀʂʀ 
ʇʝʪʨʫʭʘʥʦʚ ɸʣʝʢʩʘʥʜʨ 

ʄʆʋ çʃʠʮʝʡ ˉ1è ʛ. ɸʯʠʥʩʢʘ 
8 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʇʨʦʪʘʩʦʚ ʊ.ʅ., ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ 
ʄʆʋ çʃʠʮʝʡ ˉ1è ʛ. ɸʯʠʥʩʢʘ. 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ: ɻʠʜʨʦʧʦʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ (ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ). ɸ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʩʥʠʞʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ, ʪʘʢ ʢʘʢ ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʤʢʥʫʪʳʡ ʮʠʢʣ, 
ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʥʳʤ, ʥʦ ʠ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ. 

ʎʝʣ:ɹ ʉʦʟʜʘʪʴ ʛʠʜʨʦʧʦʥʥʫʶ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɿʘʜʘʯʠ: ʠʟʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʧʦʩʦʙʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ 
ʛʠʜʨʦʧʦʥʠʢʠ, ʠʟʛʦʪʦʚʠʪʴ ʛʠʜʨʦʧʦʥʥʫʶ ʫʩʪʘʥʦʚʢʫ, ʧʨʦʚʝʨʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 
ʩʦʙʨʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ ʧʨʠ ʧʦʠʩʢʝ ʘʥʘʣʦʛʦʚ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʤʳ ʥʘʰʣʠ ʦʜʠʥ ʘʥʘʣʦʛ 
ʧʦʜʭʦʜʷʱʠʡ ʧʦ ʥʘʰʠʤ ʧʘʨʘʤʝʪʨʘʤ ʟʘ 10049 ʨʫʙʣʝʡ: 

 

https://proogorodik.ru/blog/istoriya-sozdaniya-postoyannogo-toka-osnovnye-etapy-i-dostizeniya
https://proogorodik.ru/blog/istoriya-sozdaniya-postoyannogo-toka-osnovnye-etapy-i-dostizeniya
https://fb.ru/article/517353/2023-stabilizator-napryajeniya-volt-amper-harakteristiki-i-primenenie?ysclid=m6xkoipz39947731833
https://fb.ru/article/517353/2023-stabilizator-napryajeniya-volt-amper-harakteristiki-i-primenenie?ysclid=m6xkoipz39947731833
https://eschemo.ru/skhema-podklyucheniya-batareyek-dlya-uvelicheniya-vol-tazha/


пт 
 

 
 
ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ: ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʘʛʨʘʨʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʘʜʦʚʦʜʳ 
ʄʘʪʝʨʠʘʣ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʘʣʶʤʠʥʠʝʚʳʡ ʧʨʦʬʠʣʴ, ʪʨʫʙʳ ʇɺʍ, ʧʠʣʘ ʧʦ 

ʤʝʪʘʣʣʫ, 3-ʩʪʦʨʦʥʥʠʡ ʢʦʥʮʝʚʦʡ ʫʛʣʦʚʦʡ ʢʨʦʥʰʪʝʡʥ ʠ L-ʦʙʨʘʟʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ʫʛʣʦʚʦʡ 
ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʢʨʦʥʰʪʝʡʥ. 

ʕʪʘʧʳ ʨʘʙʦʪʳ  
 

ʄʳ ʧʦʜʛʦʪʦʚʠʣʠ ʤʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠ ʧʨʠʩʪʫʧʠʣʠ ʢ ʨʘʙʦʪʝ. ɼʣʷ ʥʘʯʘʣʘ 
ʤʳ ʧʨʠʦʙʨʝʣʠ 13 ʢʫʩʢʦʚ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ ʧʨʦʬʠʣʷ. ɼʣʠʥʦʡ 1 ʤʝʪʨ, ʰʠʨʠʥʦʡ 20 ʤʤ., 
ʚʳʩʦʪʦʡ 20 ʤʤ. ʊʘʢ ʞʝ ʧʨʠʦʙʨʝʣʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʪʨʫʙʳ, ʪʘʢʠʭ ʢʘʢ 16 ʨʝʚʠʟʠʡ, 4 
ʤʫʬʪʳ, 2 ʟʘʛʣʫʰʢʠ, 8 ʦʪʚʦʜʦʚ ʥʘ 90 ʛʨʘʜʫʩʦʚ, 10 ʢʨʦʥʰʪʝʡʥʦʚ ʜʣʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ 
ʪʨʫʙʳ. ʈʘʩʧʠʣʠʣʠ ʧʨʦʬʠʣʴ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ 10 ʢʫʩʢʦʚ ʧʦ 30 ʩʤ., 4 ʢʫʩʢʘ ʧʦ 70 ʩʤ.  

 

 
 

ʇʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʧʨʦʬʠʣʷ ʥʘ ʦʪʨʝʟʢʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʘʟʤʝʨʘ, ʧʨʠʩʪʫʧʘʝʤ ʢ 
ʩʙʦʨʢʝ ʢʦʥʩʪʨʫʢʮʠʠ. ʉʦʝʜʠʥʷʪʴ ʧʨʦʬʠʣʴ ʤʳ ʙʫʜʝʤ ʧʨʠ ʧʦʤʦʱʠ ʢʨʦʥʰʪʝʡʥʦʚ, ʪʘʢʠʭ 
ʢʘʢ 3-ʩʪʦʨʦʥʥʠʡ ʢʦʥʮʝʚʦʡ ʫʛʣʦʚʦʡ ʢʨʦʥʰʪʝʡʥ ʠ L-ʦʙʨʘʟʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ʫʛʣʦʚʦʡ 
ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʢʨʦʥʰʪʝʡʥ. ʂʦʥʩʪʨʫʢʮʠʶ ʩʦʙʨʘʣʠ ʧʨʠ ʧʦʤʦʱʠ 3-ʩʪʨʦʥʥʝʛʦ ʢʦʥʮʝʚʦʛʦ 
ʫʛʣʦʚʦʛʦ ʢʨʦʥʰʪʝʡʥʘ. ɼʘʣʝʝ ʤʳ ʥʘʯʘʣʠ ʩʦʙʠʨʘʪʴ ʤʠʥʠ-ʧʦʣʦʯʢʠ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 
ʥʘʰʝʡ ʛʠʜʨʦʧʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʣʦʯʢʠ ʩʦʙʠʨʘʝʤ ʧʨʠ ʧʦʤʦʱʠ 6 ʢʫʩʢʦʚ ʧʨʦʬʠʣʷ ʧʦ 30 
ʩʤ., ʘ ʪʘʢʞʝ ʧʨʠ ʧʦʤʦʱʠ ʢʫʩʢʘ ʧʨʦʬʠʣʷ 1 ʤʝʪʨ. ʉʦʝʜʠʥʷʝʤ ʝʸ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ L-ʦʙʨʘʟʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʫʛʣʦʚʦʛʦ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʢʨʦʥʰʪʝʡʥʘ. 
ʇʦʩʣʝ ʵʪʦʛʦ ʤʳ ʥʘʯʠʥʘʝʤ ʩʦʙʠʨʘʪʴ 4 ʨʷʜʘ ʥʘʰʝʡ ʛʠʜʨʦʧʦʥʠʢʠ. ʉʤʘʟʳʚʘʝʤ ʠʭ ʧʨʠ 



пу 
 

ʧʦʤʦʱʠ ʞʠʜʢʦʛʦ ʤʳʣʘ, ʠ ʩʦʝʜʠʥʷʝʤ ʠʭ. ʇʦʩʣʝ ʩʦʝʜʠʥʝʥʠʷ ʪʨʫʙ, ʧʨʠʢʨʝʧʣʷʝʤ ʠʭ ʢ 
ʧʦʣʢʘʤ ʩ ʢʨʦʥʰʪʝʡʥʦʚ ʜʣʷ ʪʨʫʙ. 

 

 
 

ˉ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʨʘʩʭʦʜʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ, 
ʜʝʪʘʣʠ 

ʂʦʣʠʯʝʩʪʚʦ ʉʪʦʠʤʦʩʪʴ 
(ʨʫʙ) 

1 ʇʨʦʬʠʣʴ 
ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ 
1 ʤʝʪʨ 

13 5434 

2 ʆʪʚʦʜ 
ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʡ 
ʚʥʫʪʨʝʥʥʠʡ VDL 
ɼʫ-50/90ʛʨ 

8 225 

3 ɿʘʛʣʫʰʢʘ 
ʢʘʥʘʣʠʟʘʮʠʦʥʥʘʷ 
ʚʥʫʪʨʝʥʥʷʷ VDL 
ɼʫ-50 

2 31 

4 ʄʫʬʪʘ 
ʜʚʫʭʨʘʩʪʨʫʙʥʘʷ 
ʢʘʥʘʣʠʟʘʮʠʦʥʥʘʷ 
ʚʥʫʪʨʝʥʥʷʷ VDL 
ɼʫ-50 

4 190 

5 ʈʝʚʠʟʠʷ 
ʢʘʥʘʣʠʟʘʮʠʦʥʥʘʷ 
ʚʥʫʪʨʝʥʥʷʷ VDL 
ɼʫ-50 

32 2374 

6 ʍʦʤʫʪ 
ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʡ 
ʦʜʠʥʘʨʥʳʡ ʜʣʷ 
ʪʨʫʙʳ ɼʫ-50 

10 155 

7 3-ʩʪʦʨʦʥʥʠʡ 
ʢʦʥʮʝʚʦʡ ʫʛʣʦʚʦʡ 
ʢʨʘʥʰʪʝʡʥ 

8 500 

8 L-ʦʙʨʘʟʥʳʡ 
ʯʝʨʥʳʡ 
ʚʥʫʪʨʝʥʥʠʡ 
ʫʛʣʦʚʦʡ 
ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ 
ʢʨʦʥʰʪʝʡʥ 

20 645 



пф 
 

9 ʅʘʩʦʩ 1 1950 

10 ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʨʦʟʝʪʢʘ ʩ 
ʪʘʡʤʝʨʦʤ 

1 619 

11 ʀʪʦʛ  12123 

 
ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʩʙʦʨʢʘ ʬʝʨʤʳ ʠʟ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ ʘʣʶʤʠʥʠʝʚʦʛʦ ʧʨʦʬʠʣʷ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ 
ʢʨʦʥʰʪʝʡʥʦʚ. ʅʘ ʢʦʨʧʫʩʝ ʬʝʨʤʳ ʨʘʟʤʝʱʝʥʘ ʩʠʩʪʝʤʘ ʧʦʜʘʯʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ 
ʠ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʠʟ ʩʘʥʪʝʭʥʠʯʝʩʢʠʭ ʇɺʍ ʪʨʫʙ ʠ ʬʠʪʠʥʛʦʚ. 
ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʜʝʪ ʨʘʙʦʪʘ ʧʦ ʨʘʩʯʝʪʫ ʩʠʩʪʝʤʳ ʮʠʨʢʫʣʷʮʠʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ 
ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʙʦʪʘ 
ʧʦ ʩʙʦʨʢʝ ʛʠʜʨʦʧʦʥʥʦʡ ʬʝʨʤʳ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ - ʩʦʙʨʘʪʴ ʬʝʨʤʫ ʩ 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʨʘʱʠʚʘʥʠʷ ʦʛʫʨʮʦʚ, ʧʦʤʠʜʦʨʦʚ, ʟʝʣʝʥʠ, ʢʣʫʙʥʠʢʠ ʠ ʪ.ʜ. 
ʀʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʢʫʣʴʪʠʚʘʮʠʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʧʦʣʶʩʘ.  

 
ʃʠʪʝʨʘʪʫʨʘ  

1. https://ru.wikipe-
dia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BF%D0%BE
%D0%BD%D0%B8%D0%BA%D0%B0#%D0%9B%D0%B8%D1%82%D0%B5
%D1%80%D0%B0%D1%8 2%D1%83%D1%80%D0%B0 

2. https://dzen.ru/a/YsLIy4iReEzwmW0O?ysclid=m778z95kzm396884489   
3. https://uralgidroponika.ru/blog/istoriya_gidroponiki/?ysclid=m7791j4gf21742817 
4. https://agro-inform.ru/files/broshury/2021-gydro-

ponika.pdf?ysclid=m7792yp1yw63039262 
5. https://agbz.ru/articles/gidroponnoe-vyrashchivanie-chto-eto-takoe-i-v-chem-

ego-preimushchestva/ 
 
 
 

ɺʆɿɼʋʐʅʓʁ ʂʆʄʇʈɽʉʉʆʈ  
ʇʠʪʝʥʠʥ ɼʘʥʠʠʣ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʃʠʮʝʡ ˉ1è 
8 ʢʣʘʩʩ 
ʛ. ɸʯʠʥʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʇʨʦʪʘʩʦʚ ʊʠʤʦʬʝʡ ʅʠʢʦʣʘʝʚʠʯ, ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ  
ʄʆʋ çʃʠʮʝʡ ˉ1è 

 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʸ ʯʘʱʝ ʥʘʯʠʥʘʶʪ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʚʠʜʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʨʘʙʦʪʫ ʩ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ ʚʠʜʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɼʘʥʥʳʡ 
ʧʝʨʝʭʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʧʥʝʚʤʦʠʥʩʪʨʫʤʝʥʪʳ ʛʦʨʘʟʜʦ 
ʵʬʬʝʢʪʠʚʥʝʝ; ʤʝʥʝʝ ʟʘʪʨʘʪʥʳʝ; ʧʦʣʥʦʩʪʴʶ ʵʢʦʣʦʛʠʯʥʳʝ ʠ ʛʦʨʘʟʜʦ ʪʠʰʝ, ʯʝʤ 
ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ.  ʅʦ ʚʦʪ ʥʝʟʘʜʘʯʘ, ʛʜʝ ʞʝ ʙʨʘʪʴ ʩʞʘʪʳʡ ʚʦʟʜʫʭ? 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʨʝʩʩʦʨʘ ʦʪ ʭʦʣʦʜʠʣʴʥʠʢʘ ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʜʫʰʥʦʛʦ 
ʢʦʤʧʨʝʩʩʦʨʘ ï ʵʪʦ ʵʢʦʥʦʤʠʯʥʦʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʜʦʩʪʫʧʥʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 
ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʪʘʢʠʭ ʢʘʢ ʤʝʣʢʠʡ ʨʝʤʦʥʪ, ʧʦʢʨʘʩʢʘ, 
ʧʥʝʚʤʦʠʥʩʪʨʫʤʝʥʪʳ ʠ ʜʘʞʝ ʘʢʚʘʨʠʫʤʠʩʪʠʢʘ.  

ɺʦʟʜʫʰʥʳʡ ʢʦʤʧʨʝʩʩʦʨ ï ʵʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʤʘʰʠʥʘ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʝ 
ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʛʘʟʦʚ ʠ ʠʭ ʩʤʝʩʝʡ. ʉʫʱʝʩʪʚʫʝʪ 
ʙʦʣʴʰʦʝ ʤʥʦʞʝʩʪʚʦ ʪʠʧʦʚ ʢʦʤʧʨʝʩʩʦʨʦʚ:  

https://dzen.ru/a/YsLIy4iReEzwmW0O?ysclid=m778z95kzm396884489
https://uralgidroponika.ru/blog/istoriya_gidroponiki/?ysclid=m7791j4gf21742817
https://agro-inform.ru/files/broshury/2021-gydroponika.pdf?ysclid=m7792yp1yw63039262
https://agro-inform.ru/files/broshury/2021-gydroponika.pdf?ysclid=m7792yp1yw63039262
https://agbz.ru/articles/gidroponnoe-vyrashchivanie-chto-eto-takoe-i-v-chem-ego-preimushchestva/
https://agbz.ru/articles/gidroponnoe-vyrashchivanie-chto-eto-takoe-i-v-chem-ego-preimushchestva/
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¶ ʇʦʨʰʥʝʚʦʡ ʢʦʤʧʨʝʩʩʦʨ ï ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʡ ʥʘ 
ʨʳʥʢʝ ʫʩʣʫʛ. 

¶ ʄʝʤʙʨʘʥʥʳʡ ʢʦʤʧʨʝʩʩʦʨ ï ʤʝʥʝʝ ʧʦʧʫʣʷʨʥʳʡ ʚʠʜ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʞʘʪʠʷ ʪʦʢʩʠʯʥʳʭ ʛʘʟʦʚ.  

¶ ɺʠʥʪʦʚʦʡ ʢʦʤʧʨʝʩʩʦʨ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʭʠʤʠʯʝʩʢʦʡ ʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

¶ ʈʦʪʦʨʥʳʡ ʢʦʤʧʨʝʩʩʦʨ ï ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚʩʸ 
ʙʦʣʴʰʝ ʟʘʤʝʥʷʝʪ ʩʪʘʨʳʝ ʚʠʜʳ ʢʦʤʧʨʝʩʩʦʨʦʚ.  

¶ ʉʧʠʨʘʣʴʥʳʡ ʢʦʤʧʨʝʩʩʦʨ ï ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʙʝʩʰʫʤʥʦʩʪʠ, ʧʨʠʤʝʥʷʝʪʩʷ 
ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷʭ, ʠ ʤʝʜʠʮʠʥʩʢʦʤ 
ʦʙʦʨʫʜʦʚʘʥʠʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʪʠʧʳ ʢʦʤʧʨʝʩʩʦʨʦʚ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ 
ʚʦʟʜʫʰʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʠʟ ʧʦʜʨʫʯʥʳʭ ʩʨʝʜʩʪʚ, ʥʘ ʦʩʥʦʚʝ ʧʦʨʰʥʝʚʦʛʦ ʪʠʧʘ 
ʢʦʤʧʨʝʩʩʦʨʦʚ, ʜʣʷ ʨʘʙʦʪʳ ʚʩʝʭ ʚʠʜʦʚ ʧʥʝʚʤʦʠʥʩʪʨʫʤʝʥʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ 
ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ.  
 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ:  

¶ ʀʟʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʚ ʦʙʣʘʩʪʷʭ ʠʭ 
ʧʨʠʤʝʥʝʥʠʷ; 

¶ ʀʟ ʧʦʜʨʫʯʥʳʭ ʩʨʝʜʩʪʚ ʠʟʛʦʪʦʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʞʘʪʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 
ʚʦʟʜʫʭʘ; 

¶ ʇʨʦʚʝʨʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʦʙʨʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʜʝʣʘʪʴ ʚʳ-
ʚʦʜʳ; 

ɸʥʘʣʦʛʠ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʷʪʩʷ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ, ʪʘʢ ʠ ʟʘ ʝʸ 
ʛʨʘʥʠʮʘʤʠ. ɼʣʷ ʦʙʟʦʨʘ ʙʳʣʠ ʚʟʷʪʳ ʜʚʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʨʘʟʮʘ. 

ʀʥʦʩʪʨʘʥʥʘʷ ʬʠʨʤʘ AURORA, ʚʦʟʜʫʰʥʳʡ ʢʦʤʧʨʝʩʩʦʨ ʩ ʦʙʲʸʤʦʤ ʨʝʩʠʚʝʨʘ 24 
ʣʠʪʨʘ, ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤ ʘʪʤʦʩʬʝʨʥʳʤ ʜʘʚʣʝʥʠʝʤ ï 12 ʘʪʤʦʩʬʝʨ, ʥʘ ʦʩʥʦʚʝ 
ʧʦʨʰʥʝʚʦʛʦ ʪʠʧʘ ʢʦʤʧʨʝʩʩʦʨʦʚ. ʉʪʦʠʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 12000,00 ʨʫʙʣʝʡ.  

 

ʈʦʩʩʠʡʩʢʘʷ ʬʠʨʤʘ ɿʋɹʈ, ʚʦʟʜʫʰʥʳʡ ʢʦʤʧʨʝʩʩʦʨ ʩ ʦʙʲʸʤʦʤ ʨʝʩʠʚʝʨʘ 24 ʣʠʪʨʘ, 
ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤ ʘʪʤʦʩʬʝʨʥʳʤ ʜʘʚʣʝʥʠʝʤ ï 12 ʘʪʤʦʩʬʝʨ, ʥʘ ʦʩʥʦʚʝ 
ʧʦʨʰʥʝʚʦʛʦ ʪʠʧʘ ʢʦʤʧʨʝʩʩʦʨʦʚ. ʉʪʦʠʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 15000,00 ʨʫʙʣʝʡ.  

ʅʘʰʫ ʫʩʪʘʥʦʚʢʫ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʥʘʰʝʡ ʰʢʦʣʝ 
ʜʣʷ ʧʨʦʯʠʩʪʢʠ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ ʚʩʶ ʰʢʦʣʴʥʫʶ ʪʝʭʥʠʢʫ, ʜʣʷ ʨʘʙʦʪʳ 
ʧʥʝʚʤʦʠʥʩʪʨʫʤʝʥʪʦʚ, ʜʣʷ ʟʘʢʘʯʠʚʘʥʠʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʚ ʙʘʣʣʦʥʯʠʢʠ ʠʟ-ʧʦʜ ʛʘʟʘ 
ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʜʘʚʘʪʴ ʠʭ ʥʘ ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʝ.  

ʇʨʦʜʫʢʪʦʤ ʘʛʨʝʛʘʪʘ ʷʚʣʷʝʪʩʷ ʩʞʘʪʳʡ ʚʦʟʜʫʭ. ʉʞʘʪʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ, ʘ ʟʘʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʢʘʤʝʨʳ. ʇʨʠ ʜʚʠʞʝʥʠʠ 
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ʧʦʨʰʥʷ ʚʥʠʟ ʚ ʮʠʣʠʥʜʨʝ ʩʦʟʜʘʝʪʩʷ ʟʦʥʘ ʨʘʟʨʷʞʝʥʠʷ. ɺʦʟʜʫʭ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
ʚʪʷʛʠʚʘʝʪʩʷ ʚ ʢʘʤʝʨʫ ʯʝʨʝʟ ʚʧʫʩʢʥʦʡ ʢʣʘʧʘʥ. ʆʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʨʳʚʘʝʪʩʷ ʧʨʠ ʦʪ-
ʨʠʮʘʪʝʣʴʥʦʡ ʨʘʟʥʠʮʝ ʜʘʚʣʝʥʠʷ. ʇʨʠ ʦʙʨʘʪʥʦʤ ʜʚʠʞʝʥʠʠ ʧʦʨʰʥʷ ʚʚʝʨʭ ʚʧʫʩʢʥʦʡ ʢʣʘ-
ʧʘʥ ʟʘʢʨʳʚʘʝʪʩʷ, ʧʨʝʢʨʘʱʘʷ ʩʦʦʙʱʝʥʠʝ ʢʘʤʝʨʳ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ɺʦʟʜʫʭ ʥʘʯʠ-
ʥʘʝʪ ʩʞʠʤʘʪʴʩʷ, ʜʘʚʣʝʥʠʝ ʚʥʫʪʨʠ ʮʠʣʠʥʜʨʘ ʨʘʩʪʝʪ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʝʛʦ ʟʥʘʯʝʥʠʠ 
ʩʨʘʙʘʪʳʚʘʝʪ ʚʳʧʫʩʢʥʦʡ ʢʣʘʧʘʥ. ʉʞʘʪʳʡ ʚʦʟʜʫʭ ʧʦʜʘʝʪʩʷ ʚ ʠʩʭʦʜʷʱʠʡ ʨʝʟʝʨʚʫʘʨ.  

ʇʦʩʣʝ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʚʦʟʜʫʭ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʢʠʩʣʦʨʦʜʥʳʡ ʰʣʘʥʛ ʚ ʬʠʣʴʪʨ 
ʧʦʣʥʦʡ ʦʪʯʠʩʪʢʠ, ʛʜʝ ʚʦʟʜʫʭ ʙʫʜʝʪ ʦʯʠʱʝʥ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ. ɼʘʣʝʝ ʧʦʩʣʝ 
ʬʠʣʴʪʨʘ ʚʦʟʜʫʭ ʧʦʩʪʫʧʘʝʪ ʚ ʦʙʨʘʪʥʳʡ ʢʣʘʧʘʥ, ʛʜʝ ʦʥ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʉʦʩʫʜ ʚʳʩʦʢʦʛʦ 
ʜʘʚʣʝʥʠʷ. ʊʘʢ ʞʝ ʩ ʩʦʩʫʜʦʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʩʚʷʟʘʥʦ ʨʝʣʝ ʜʘʚʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ 
ʥʘʭʦʜʠʪʩʷ ʜʚʘ ʤʘʥʦʤʝʪʨʘ, ʧʝʨʚʳʡ ʧʦʢʘʟʳʚʘʝʪ ʜʘʚʣʝʥʠʝ ʚ ʩʦʩʫʜʝ, ʘ ʚʪʦʨʦʡ ʜʘʚʣʝʥʠʝ 
ʥʘ ʚʳʭʦʜʝ ʠʟ ʨʝʛʫʣʷʪʦʨʘ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʜʣʷ ʨʘʙʦʪʳ 
ʧʥʝʚʤʦʠʥʩʪʨʫʤʝʥʪʦʚ. ɼʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ 
ʫʨʦʚʥʝ 12 ʘʪʤʦʩʬʝʨ.  

 

 
 

ʄʳ ʧʦʜʛʦʪʦʚʠʣʠ ʚʩʝ ʤʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠ ʧʨʠʩʪʫʧʠʣʠ ʢ ʨʘʙʦʪʝ. ɼʣʷ 
ʥʘʯʘʣʘ ʙʳʣʘ ʚʟʷʪʘ ʜʦʩʢʘ ʜʣʠʥʦʡ 1 ʤʝʪʨ ʠ ʰʠʨʠʥʦʡ 50 ʩʤ. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʤʫ 
ʦʩʥʦʚʘʥʠʶ (ʜʦʩʢʠ), ʤʳ ʟʘʢʨʝʧʠʣʠ ʥʘ ʥʸʤ ʢʦʤʧʨʝʩʩʦʨ ʦʪ ʭʦʣʦʜʠʣʴʥʠʢʘ ʠ 
ɻʠʜʨʦʘʢʢʫʤʫʣʷʪʦʨ, (ʜʘʣʝʝ ï ʉɺɼ, ʩʦʩʫʜ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ).  

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʙʦʣʴʰʠʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʤʳ ʧʨʠʩʪʫʧʘʝʤ ʢ ʩʙʦʨʢʝ ʚʦʟʜʫʰʥʦʡ 
ʤʘʛʠʩʪʨʘʣʠ. ɺʦʟʜʫʰʥʘʷ ʤʘʛʠʩʪʨʘʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʚʦʟʜʫʰʥʳʡ ʬʠʣʴʪʨ ʩ 
ʤʘʥʦʤʝʪʨʦʤ, ʬʠʣʴʪʨ ʙʫʜʝʪ ʦʯʠʱʘʪʴ ʚʦʟʜʫʭ ʢʦʪʦʨʳʡ ʚʳʭʦʜʠʪ ʩ ʢʦʤʧʨʝʩʩʦʨʘ, ʘ 
ʤʘʥʦʤʝʪʨ ʧʦʢʘʟʳʚʘʪʴ ʜʘʚʣʝʥʠʝ ʚ ʚʦʟʜʫʰʥʦʡ ʤʘʛʠʩʪʨʘʣʠ; ʢʠʩʣʦʨʦʜʥʳʡ ʰʣʘʥʛ, ʙʫʜʝʪ 
ʩʦʝʜʠʥʷʪʴ ʚʩʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʚ ʚʦʟʜʫʰʥʦʡ ʤʘʛʠʩʪʨʘʣʠ; ʦʙʨʘʪʥʳʡ ʢʣʘʧʘʥ, ʩʣʫʞʠʪ ʜʣʷ 
ʨʘʟʛʨʫʟʢʠ ʚʦʟʜʫʰʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʠ ʩʚʷʟʳʚʘʥʠʶ ʉɺɼ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ; ʧʝʨʝʭʦʜʥʠʢʠ ʩ 
1 ʜʶʡʤʘ ʥʘ İ ʨʝʟʴʙʫ; ʧʝʨʝʭʦʜʥʠʢ ʫʛʣʦʚʦʡ İ ʥʘ 1/2 ; ʤʝʜʥʘʷ ʪʨʫʙʢʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 
ʨʘʟʛʨʫʞʘʪʴ ʚʦʟʜʫʰʥʫʶ ʤʘʛʠʩʪʨʘʣʴ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʜʘʚʣʝʥʠʷ ʚ ʦʙʭʦʜ ʝʡ; ʨʝʣʝ 
ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʦʝʜʠʥʷʪʴʩʷ ʩ ʉɺɼ ʠ ʧʦʢʘʟʳʚʘʪʴ ʜʘʚʣʝʥʠʝ ʚ ʥʸʤ ʠ ʜʘʚʣʝʥʠʷ 
ʥʘ ʚʳʭʦʜʝ ʢ ʧʥʝʚʤʦʠʥʩʪʨʫʤʝʥʪʫ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʙʫʜʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ. 

ʇʦʩʣʝ ʧʨʦʜʝʣʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʤʳ ʩʦʙʠʨʘʝʤ ʚʩʶ ʚʦʟʜʫʰʥʫʶ ʤʘʛʠʩʪʨʘʣʴ, 
ʚʢʣʶʯʘʷ ʚʩʝ ʵʣʝʤʝʥʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʚʳʩʪʫʧʘʝʪ ʢʠʩʣʦʨʦʜʥʳʡ 
ʰʣʘʥʛ ʜʣʠʥʦʶ 3 ʤʝʪʨʘ. ʆʥ ʙʳʣ ʨʘʩʧʠʣʝʥ ʩ ʧʦʤʦʱʴʶ ʢʘʥʮʝʣʷʨʩʢʦʛʦ ʥʦʞʘ ʥʘ ʦʪʨʝʟʢʠ 
ʜʣʠʥʳ, ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ, ʘ ʠʤʝʥʥʦ 15 ʩʤ, 20 ʩʤ, ʠ 10 ʩʤ. ʆʪʨʝʟʢʠ ʢʠʩʣʦʨʦʜʥʦʛʦ 
ʰʣʘʥʛʘ ʥʘʜʝʚʘʶʪʩʷ ʥʘ ʰʪʫʮʝʨʘ ï ʸʣʦʯʢʠ, ʜʠʘʤʝʪʨʦʤ 8 ʤʤ, ʠ ʤʝʞʜʫ ʥʠʤʠ 



рн 
 

ʩʤʘʟʳʚʘʶʪʩʷ ʘʵʨʦʙʥʳʤ ʛʝʨʤʝʪʠʢʘʤ, ʯʪʦʙʳ ʩʦʭʨʘʥʷʪʴ ʜʘʚʣʝʥʠʝ ʚ ʚʦʟʜʫʰʥʦʡ 
ʤʘʛʠʩʪʨʘʣʠ ʠ ʥʝ ʩʪʨʘʚʣʠʚʘʪʴ ʝʛʦ.  

ʉ ʧʦʤʦʱʴʶ ʭʦʤʫʪʦʚ ï ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʜʣʷ ʟʘʪʷʞʢʠ ʢʠʩʣʦʨʦʜʥʳʭ ʰʣʘʥʛʦʚ, ʙʳʣʠ 
ʦʙʞʘʪʳ ʩ ʙʦʣʴʰʦʡ ʩʠʣʦʡ ʢʦʥʮʳ ʢʠʩʣʦʨʦʜʥʳʭ ʰʣʘʥʛʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʭʦʜʠʣʠ ʢ 
ʰʪʫʮʝʨʘʤ. ɼʘʣʝʝ ʧʦʜʢʣʶʯʘʣʘʩʴ ʤʝʜʥʘʷ ʪʨʫʙʢʘ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʚʦʟʜʫʰʥʦʡ ʤʘʛʠʩʪʨʘʣʠ, 
ʦʥʘ ʠʜʸʪ ʦʪ ʨʘʟʲʸʤʘ 3/8 ʦʙʨʘʪʥʦʛʦ ʢʣʘʧʘʥʘ, ʜʦ ʦʪʚʝʨʩʪʠʷ ʨʘʟʛʨʫʟʢʠ ʚ ʨʝʣʝ ʜʘʚʣʝʥʠʷ.  

ɼʣʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʨʝʣʝ ʜʘʚʣʝʥʠʷ, ʢ ʥʝʤʫ ʥʫʞʥʦ ʧʦʜʢʣʶʯʠʪʴʩʷ ʦʪ ʩʝʪʠ 
220 ɺ. ɼʣʷ ʵʪʦʛʦ ʤʳ ʙʝʨʸʤ ʧʨʦʚʦʜ, ʢʦʪʦʨʳʡ ʠʜʸʪ ʦʪ ʢʦʤʧʨʝʩʩʦʨʘ, ʠ ʥʘʯʠʥʘʝʤ ʝʛʦ 
ʟʘʯʠʱʘʪʴ ʦʪ ʠʟʦʣʷʮʠʠ ʠ ʟʘʣʫʞʠʚʘʝʤ ʩ ʧʦʤʦʱʴʶ ʢʘʥʠʬʦʣʠ ʠ ʧʨʠʧʦʷ ʇʆʉ-61, ʜʘʣʝʝ 
ʭʦʨʦʰʦ ʟʘʣʫʞʝʥʥʳʝ ʢʦʥʪʘʢʪʳ ʚ ʚʠʜʝ ʧʝʪʝʣʝʢ, ʧʦʜʢʣʶʯʘʝʤ ʢ ʣʝʚʦʡ ʢʦʥʪʘʢʪʥʦʡ ʛʨʫʧʧʝ 
ʥʘʰʝʛʦ ʨʝʣʝ. ʂ ʥʠʞʥʝʡ ʧʨʘʚʦʡ ʛʨʫʧʧʝ ʤʳ ʧʦʜʢʣʶʯʘʝʤ ʧʨʦʚʦʜ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʜʪʠ ʚ 
ʨʦʟʝʪʢʫ. ʄʳ ʝʛʦ ʪʘʢ ʞʝ ʟʘʯʠʱʘʝʤ ʩ ʧʦʤʦʱʴʶ ʢʘʥʮʝʣʷʨʩʢʦʛʦ ʥʦʞʘ, ʢʘʯʝʩʪʚʝʥʥʦ ʣʫʜʠʤ, 
ʠ ʧʦʜʢʣʶʯʘʝʤ ʢʦ ʚʪʦʨʦʡ ʢʦʥʪʘʢʪʥʦʡ ʛʨʫʧʧʝ ʨʝʣʝ ʜʘʚʣʝʥʠʷ. 

 

 
 
 
 

ˉ  ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʩʭʦʜʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ, ʜʝʪʘʣʠ 

ʂʦʣʠʯʝʩʪʚʦ  ʉʪʦʠʤʦʩʪʴ, ʨʫʙ. ʋʜʝʣʴʥʳʡ ʚʝʩ, 

% 

1. ʂʦʤʧʨʝʩʩʦʨ ʦʪ ʭʦʣʦʜʠʣʴʥʠʢʘ 

(ʚʪʦʨʠʯʥʳʡ ʨʳʥʦʢ ɸʚʠʪʦ) 

1 ʰʪ. 500,00 8,7 

2. ʈʝʣʝ ʜʘʚʣʝʥʠʷ 220ɺ 1 ʰʪ. 1000,00 17,4 

3. ʌʠʣʴʪʨ ʩ ʤʘʥʦʤʝʪʨʦʤ (ʚʣʘʛʦ-

ʦʪʜʝʣʠʪʝʣʴ, ʣʫʙʨʠʢʘʪʦʨ)  

1 ʰʪ. 550,00 9,6 

4. ʂʠʩʣʦʨʦʜʥʳʡ ʰʣʘʥʛ  3 ʤʝʪʨʘ 250,00 4,3 

5. ʂʨʘʥ ʪʨʦʡʥʠʢ ʣʘʪʫʥʥʳʡ  1 ʰʪ. 450,00 7,8 

6.  ɻʠʜʨʦʘʢʢʫʤʫʣʷʪʦʨ  

(ʉɺɼ ï ʩʦʩʫʜ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝ-

ʥʠʷ)  

1 ʰʪ. 

24 ʣʠʪʨʘ 

2000,00 34,8 

7. ʆʙʨʘʪʥʳʡ ʢʣʘʧʘʥ ʜʣʷ ʢʦʤ-

ʧʨʝʩʩʦʨʘ  

1 ʰʪ. 350,00 6,1 

8. ʊʨʫʙʢʘ ʤʝʜʥʘʷ  1ʰʪ.  

15 ʩʤ 

300,00 5,2 

9. ʇʝʨʝʭʦʜʥʠʢ ʣʘʪʫʥʥʳʡ ʫʛʣʦʚʦʡ  1 ʰʪ. 100,00 1,7 



ро 
 

1/2 ʜʶʡʤʘ 

10. ʐʪʫʮʝʨ ï ʧʝʨʝʭʦʜʥʠʢ ʣʘʪʫʥ-

ʥʳʡ  

1/4 ʜʶʡʤʘ 

2 ʰʪ. 150,00 2,6 

11. ʄʫʬʪʘ ʧʝʨʝʭʦʜʥʘʷ c 1/2  ʥʘ 3/8 

ʜʶʡʤʘ 

1 ʰʪ. 100,00 1,7 

 ʀʪʦʛʦ:  5750,00 100 

 
ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʤʦʝʛʦ ʠʟʜʝʣʠʷ 5750,00 ʨʫʙʣʝʡ, ʩʨʝʜʥʷʷ ʮʝʥʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʘʥʘʣʦʛʘ ʫʩʪʘʥʦʚʢʠ ʥʘ ʨʳʥʢʝ ʩʦʩʪʘʚʣʷʝʪ 12 000,00 ʨʫʙʣʝʡ. 
ʅʘʰʫ ʫʩʪʘʥʦʚʢʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʜʣʷ 

ʚʩʝʭ ʚʠʜʦʚ ʧʥʝʚʤʦʠʥʩʪʨʫʤʝʥʪʦʚ. ʋʩʪʘʥʦʚʢʘ ʟʘʥʠʤʘʝʪ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʪʘ ʠ 
ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʦʩʠʪʴ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʝʸ ʜʘʞʝ ʚ ʩʘʤʳʭ 
ʥʝʫʜʦʙʥʳʭ ʧʦʤʝʱʝʥʠʷʭ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʥʘʰʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʦʙʨʘʟʮʘʤʠ: 
1. ɼʦʩʪʫʧʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʭ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ. 
2. ʇʨʦʩʪʦʪʘ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ. 
3. ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ ʫʩʪʘʥʦʚʢʘ. 
4. ʆʯʝʥʴ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʰʫʤʘ. 

 
ɺ ʧʝʨʩʧʝʢʪʠʚʘʭ:  

¶ ʩʦʙʨʘʪʴ ʢʦʨʧʫʩ ʜʣʷ ʣʸʛʢʦʡ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʢʦʣʸʩʠʢʘʭ. 

¶ ʫʚʝʣʠʯʠʪʴ ʦʙʲʸʤ ʜʣʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ, ʯʪʦʙʳ ʭʚʘʪʘʣʦ ʜʣʷ ʜʦʣʛʦʡ ʨʘʙʦʪʳ ʧʥʝʚ-
ʤʦʠʥʩʪʨʫʤʝʥʪʦʚ. 

¶ ʦʪʜʘʚʘʪʴ ʛʦʪʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʘʨʝʥʜʫ. 

¶ ʧʝʨʝʟʘʧʨʘʚʣʷʪʴ ʙʘʣʣʦʥʯʠʢʠ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ ʠ ʧʨʦʜʘʚʘʪʴ ʠʭ ʥʘ ʚʪʦʨʠʯʥʦʤ 
ʨʳʥʢʝ. 
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ʉʅɽɻʆʋɹʆʈʆʏʅʓʁ ʈʆɹʆʊ çGARDENè  
ʇʦʣʷʢʦʚ ɼʤʠʪʨʠʡ  

ɻɸʋ ɼʇʆ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ ñʀʥʩʪʠʪʫʪ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷò ï ʦʙʦʩʦʙʣʝʥʥʦʝ 
ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ñɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ ñʂʚʘʥʪʦʨʠʫʤò 

ʛ. ʃʠʧʝʮʢ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ɻʨʠʛʦʨʴʝʚ ɸʥʜʨʝʡ ʉʝʨʛʝʝʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʉʇʆ ʢʘʬʝʜʨʳ ʆʠʇʄʇ ʃɻʊʋ 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘ-
ʮʠʠ ʧʨʦʙʣʝʤʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʧʨʝʞʜʝ 
ʚʩʝʛʦ, ʠʟ-ʟʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʤʘʩʰʪʘʙʦʚ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ. ɹʦʣʴ-
ʰʘʷ ʯʘʩʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʝʜʠʥʠʮ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʪʘʢʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʰʠʨʦʪʘʭ, 
ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʩʫʨʦʚʳʝ ʟʠʤʳ ʩ ʚʳʩʦʢʠʤ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨ ʠ ʦʙʠʣʴʥʳʤʠ ʩʥʝ-
ʛʦʧʘʜʘʤʠ, ʛʨʘʜʘʤʠ ʠ ʧʨʦʯʠʤʠ ʦʩʘʜʢʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʨʦʚʦʮʠʨʫʶʪ ʩʪʦʣʢ-
ʥʦʚʝʥʠʷ, ʪʨʘʚʤʳ ʫ ʥʘʩʝʣʝʥʠʷ, ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʘʚʘʨʠʠ, ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʘʚʪʦʪʨʘʥʩ-
ʧʦʨʪʥʦʛʦ ʩʝʛʤʝʥʪʘ. 

ʀ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʩʝʨʴʝʟʥʳʭ ʩʝʟʦʥʥʳʭ ʟʠʤʥʠʭ ʧʨʦʙʣʝʤʥʳʭ ʤʦʤʝʥʪʦʚ ʷʚʣʷ-
ʶʪʩʷ ʩʥʝʞʥʳʝ ʟʘʥʦʩʳ ʠ ʛʦʣʦʣʝʜ, ʢʦʪʦʨʳʝ ʥʘ ʫʣʠʮʘʭ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʭʦʜʠʤʦ-
ʩʪʠ ʜʦʨʦʛ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʘʞʝ ʢ ʬʠʟʠʯʝʩʢʠʤ ʪʨʘʚʤʘʤ ʠ ʛʠʙʝʣʠ ʠʟ-ʟʘ ʧʘʜʝʥʠʡ 
ʠ ʘʚʘʨʠʡ ʥʘ ʜʦʨʦʛʘʭ - ʩʥʠʞʘʝʪʩʷ ʩʮʝʧʣʝʥʠʝ ʤʝʞʜʫ ʢʦʣʝʩʘʤʠ ʠ ʜʦʨʦʛʦʡ, ʯʪʦ ʫʚʝʣʠʯʠ-
ʚʘʝʪ ʪʦʨʤʦʟʥʦʡ ʧʫʪʴ. 

ʊʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, ʧʦ ʩʪʘʪʠʩʪʠʢʝ, ʩʚʷʟʘʥʥʳʡ ʩ ʵʪʠʤʠ ʩʠʪʫʘʮʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 
ʠʟ ʧʨʠʯʠʥ ʩʝʟʦʥʥʦʡ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ (ʪʨʘʚʤʘʪʠʟʤ ʠʟ-ʟʘ ʛʦ-
ʣʦʣʝʜʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 15 %) ʚ ʛʦʨʦʜʝ ʩ ʥʘʩʝʣʝʥʠʝʤ ʦʪ 500 ʪʳʩ. ʜʦ 1,5 ʤʣʥ. ʯʝ-
ʣʦʚʝʢ ʚ ʩʨʝʜʥʝʤ ʟʘ ʟʠʤʫ ʧʦʣʫʯʘʶʪ ʪʨʘʚʤʳ ʠʟ-ʟʘ ʛʦʣʦʣʸʜʘ ʦʢʦʣʦ 7000-8000 ʯʝʣʦʚʝʢ. 
ʂʘʞʜʳʡ 5-ʳʡ ʙʦʣʴʥʠʯʥʳʡ ʟʠʤʦʡ ʚʳʧʠʩʳʚʘʝʪʩʷ ʧʦ ʧʨʠʯʠʥʝ ʧʘʜʝʥʠʷ ʥʘ ʩʢʦʣʴʟʢʠʭ ʫʣʠ-
ʮʘʭ. 20% ʠʟ ʵʪʠʭ ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʠʪ ʢ ʠʥʚʘʣʠʜʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ, ʚʳʜʝʣʝʥʠʝ ʩʨʝʜʩʪʚ ʥʘ 
ʩʦʜʝʨʞʘʥʠʝ ʧʝʰʝʭʦʜʥʳʭ ʟʦʥ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʦʩʪʘʪʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ, ʭʦʪʷ 
ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʢʦʪʦʨʳʡ ʥʘʥʦʩʠʪʩʷ ʙʶʜʞʝʪʘʤ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʚ ʨʘʟʳ ʧʨʝʚʳ-
ʰʘʝʪ ʩʫʤʤʫ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʘʢʠʭ ʧʘʜʝʥʠʡ. ʉʘʤʠ ʪʨʘʚʤʳ ʥʝʛʘ-
ʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʟʘʪʨʘʪʳ ʢʦʥʢʨʝʪʥʳʭ ʣʶʜʝʡ, ʘ ʢʦʩʚʝʥʥʦ - ʥʘ ʧʦʪʝʥ-
ʮʠʘʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʟʜʝʨʞʢʠ ʨʝʛʠʦʥʘ. ʊʦʣʴʢʦ ʥʘ ʚʳʧʣʘʪʳ ʙʦʣʴʥʠʯʥʳʭ, ʩʪʘʮʠʦ-
ʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʠ ʚʳʝʟʜ çʩʢʦʨʦʡ ʧʦʤʦʱʠè ʢ ʧʦʩʪʨʘʜʘʚʰʠʤ ʦʪ ʧʘʜʝʥʠʷ ʚ ʛʦʣʦʣʝʜʝ 
ʛʦʨʦʜ ʪʨʘʪʠʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 82 ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ ʟʘ ʦʜʥʫ ʟʠʤʫ! 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʶ ʨʘʟʣʠʯʥʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʙʦʨʴʙʳ ʩʦ ʩʥʝʞʥʳʤʠ 
ʟʘʥʦʩʘʤʠ ʠ ʯʘʩʪʠʯʥʦ ʩ ʛʦʣʦʣʸʜʦʤ, ʥʦ ʦʥʠ ʠʤʝʶʪ ʨʷʜ ʩʝʨʴʝʟʥʝʡʰʠʭ ʥʝʜʦʩʪʘʪʢʦʚ: ʤʘ-
ʣʦʛʘʙʘʨʠʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʙʦʨʴʙʳ ʩ ʛʦʣʦʣʝʜʦʤ; ʙʦʣʴʰʠʥʩʪʚʦ 
ʫʩʪʨʦʡʩʪʚ, ʩʧʨʘʚʣʷʶʱʠʭʩʷ ʩ ʛʦʣʦʣʸʜʦʤ, ʢʨʘʡʥʝ ʙʦʣʴʰʠʭ ʛʘʙʘʨʠʪʦʚ - ʂɸʄɸɿ ʠ ʘʥʘʣʦ-
ʛʠʯʥʳʝ ʠʤ ʧʣʘʪʬʦʨʤʳ; ʪʨʝʙʫʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʦʧʝʨʘʪʦʨʘ ʚ ʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʘʚʪʦʤʘ-
ʪʠʟʘʮʠʠ.  

ʎʝʣʴ. ʅʘʰʝʡ ʮʝʣʴʶ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʤʘʣʦʛʘʙʘʨʠʪʥʦʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʧʣʘʪ-
ʬʦʨʤʳ, ʩʧʦʩʦʙʥʦʡ ʦʯʠʱʘʪʴ ʜʦʨʦʛʠ ʦʪ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʧʘʩʥʳʭ ʧʦʛʦʜʥʳʭ ʬʘʢʪʦ-
ʨʦʚ ï ʩʥʝʞʥʳʭ ʟʘʥʦʩʦʚ ʠ ʛʦʣʦʣʸʜʘ. ʇʨʠ ʵʪʦʤ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢ-
ʮʠʝʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʣʝʤʝʥʪʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʠ ʫʧʨʘʚʣʝʥʠʷ.  

ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʨʘʟʨʘʙʦʪʢʝ: 

¶ ʅʘ ʫʩʪʘʥʦʚʢʫ ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʣʶʙʳʝ ʩʠʩʪʝʤʳ ʦʧʦʚʝʱʝʥʠʷ, ʠʩ-
ʧʦʣʴʟʫʝʤʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʜʦʨʦʞʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ. 

¶ ʄʘʪʝʨʠʘʣ, ʠʟ ʢʦʪʦʨʦʛʦ ʩʜʝʣʘʥʘ ʫʩʪʘʥʦʚʢʘ, ʜʦʣʞʝʥ ʦʪʣʠʯʘʪʴʩʷ ʤʘʣʦʡ 
ʧʣʦʪʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʥʘ ʨʘʟʨʳʚ ʠ ʨʘʟʜʘʚʣʠʚʘʥʠʝ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʫʚʝ-
ʣʠʯʠʚʘʶʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʩʦʙʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʙʘʟʦʚʳʭ ʤʦʜʫʣʝʡ ʫʩʪʘʥʦʚʢʠ. 



рр 
 

¶ ʊʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ ʤʘʣʦʛʘʙʘʨʠʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʣʠʰʝʥʥʦʝ ʦʩʪʨʳʭ ʫʛʣʦʚ 
ʠ ʦʧʘʩʥʳʭ ʜʣʷ ʧʨʦʭʦʞʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʕʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʪʬʦʨʤʳ. 
1) ʉʙʦʨ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ɺ ʭʦʜʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʛʦ-

ʣʦʣʝʜʦʤ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʘʛʝʥʪʳ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʦʡ ʚʳ-
ʙʦʨʘ ʥʝʢʦʪʦʨʳʭ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ. 

ɸʥʘʣʠʟ ʘʥʘʣʦʛʦʚ: 
ʉʫʱʝʩʪʚʫʶʱʠʝ ʘʥʘʣʦʛʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ, ʚʳʙʨʘʚ ʧʦ ʦʜ-

ʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ: 
1. SRX1 ï ʘʚʪʦʥʦʤʥʳʡ ʢʦʣʝʩʥʳʡ ʨʦʙʦʪ, ʜʚʠʞʫʱʠʡʩʷ ʧʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʤʫ 
ʤʘʨʰʨʫʪʫ. ʆʩʥʘʱʝʥ ʱʸʪʢʦʡ ʠ ʢʦʚʰʦʤ ʜʣʷ ʫʙʦʨʢʠ ʩʥʝʛʘ. ʋʧʨʘʚʣʝʥʠʝ ʦʩʥʦʚʘʥʦ 
ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʤ ʟʨʝʥʠʠ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ, ʥʦ ʤʝʥʝʝ ʧʨʠʤʝ-
ʥʠʤʦ ʥʘ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. 

2. OMI Plow ï ʥʠʟʢʦʧʨʦʬʠʣʴʥʘʷ ʛʫʩʝʥʠʯʥʘʷ ʧʣʘʪʬʦʨʤʘ (ʈʦʩʩʠʷ) ʩ ʨʝʟʠʥʦʚʳʤʠ 
ʛʫʩʝʥʠʮʘʤʠ ʜʣʷ ʜʚʠʞʝʥʠʷ ʧʦ ʛʦʣʦʣʸʜʫ. ʋʩʪʦʡʯʠʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʫʙʠ-
ʨʘʪʴ ʩʥʝʛ ʩʣʦʝʤ ʜʦ 40 ʩʤ. 

3. Lumebot ï ʵʩʪʦʥʩʢʠʡ ʨʦʙʦʪ-ʩʥʝʛʦʫʙʦʨʱʠʢ ʤʘʩʩʦʡ 500 ʢʛ. ʈʘʙʦʪʘʝʪ 2 ʯʘʩʘ, ʦʯʠ-
ʱʘʷ ʜʦ 5000 ʤĮ ʠʣʠ 12 ʢʤ ʪʨʦʪʫʘʨʦʚ. ʆʩʥʘʱʸʥ ʱʸʪʢʦʡ ʠʣʠ ʩʥʝʛʦʦʯʠʩʪʠʪʝʣʝʤ, 
ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʘʚʪʦʥʦʤʥʦ ʚ ʣʶʙʫʶ ʧʦʛʦʜʫ. 

4. McConnel ROBOCUT ROBO-PLOUGH ï ʛʫʩʝʥʠʯʥʳʡ ʤʠʥʠ-ʪʨʘʢʪʦʨ ʩ ʙʝʥʟʠʥʦ-
ʚʳʤ ʜʚʠʛʘʪʝʣʝʤ, ʫʩʪʦʡʯʠʚʳʤ ʢ ʤʦʨʦʟʘʤ. ʇʦʜʜʝʨʞʠʚʘʝʪ ʪʨʠ ʤʦʜʫʣʷ: ʰʥʝʢ, ʢʦʚʰ 
ʠ ʣʝʟʚʠʝ ʜʣʷ ʙʦʨʴʙʳ ʩʦ ʩʥʝʛʦʤ ʠ ʛʦʣʦʣʸʜʦʤ. 

 
2) ʈʘʟʨʘʙʦʪʢʘ ʠʥʞʝʥʝʨʥʦʛʦ ʨʝʰʝʥʠʷ 
ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʦʚ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʦʛʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝ-

ʤʦʛʦ ʧʨʦʝʢʪʘ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚ ʨʘʙʦʪʝ, 
ʧʨʠʥʮʠʧʝ ʜʝʡʩʪʚʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʶʱʠʭʩʷ ʩʠʩʪʝʤ. ɺʩʝ ʦʥʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 
ʚʣʠʷʶʪ ʥʘ ʨʘʙʦʪʫ ʠ ʨʝʟʫʣʴʪʘʪ ʧʨʦʜʝʣʳʚʘʝʤʦʡ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ, ʙʫʜʴ ʪʦ ʩʧʦʩʦʙʳ 
ʙʦʨʴʙʳ ʩʦ ʩʥʝʞʥʳʤʠ ʟʘʥʦʩʘʤʠ/ʛʦʣʦʣʝʜʦʤ, ʢʦʥʩʪʨʫʢʮʠʷ ʭʦʜʦʚʦʡ ʯʘʩʪʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʙʘʟʦʚʫʶ ʦʩʥʦʚʫ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦ-
ʨʠʠ ʩʦʩʪʘʚʠʪ ʧʣʘʪʬʦʨʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʨʝʭ ʩʝʢʮʠʡ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ 
ʥʘʧʦʣʥʠʪʴ ʨʘʟʣʠʯʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, ʧʨʦʨʘʙʦʪʢʘ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʚʝʣʘʩʴ ʦʪʜʝʣʴʥʦ: 

ǒ ʍʦʜʦʚʘʷ ʯʘʩʪʴ; 
ǒ ɹʣʦʢ ʙʦʨʴʙʳ ʩ ʛʦʣʦʣʝʜʦʤ; 
ǒ ʄʦʜʫʣʴ ʫʜʘʣʝʥʠʷ ʩʥʝʞʥʳʭ ʟʘʥʦʩʦʚ; 
ǒ ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʪʦʨʦʤ. 
3) 2D ï 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʉʦʟʜʘʥʠʝ ʥʝʩʫʱʠʭ ʯʘʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. 
4) ʉʙʦʨʢʘ çʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚè (ʨʘʟʙʨʘʩʳʚʘʪʝʣʴ ʨʝʘʛʝʥʪʦʚ, çʦʪʚʘʣè, ʢʨʫʪʷ-

ʱʠʡʩʷ çʚʘʣʠʢè.  
5) ʄʦʥʪʘʞ ʵʣʝʢʪʨʦʥʠʢʠ, cable management. 
6) ʇʨʦʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʨʘʟʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. 
7) ɼʦʨʘʙʦʪʢʘ 
ɻʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʵʪʘʧʦʚ ʨʘʙʦʪʳ ʥʘ ʨʠʩʫʥʢʝ 1. 



рс 
 

 

 
ʈʘʟʨʘʙʦʪʢʘ ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʇʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ. 3D ʧʝʯʘʪʴ 

 

 

ʉʙʦʨʢʘ ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʉʙʦʨʢʘ çʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚè 

  
ʄʦʥʪʘʞ ʵʣʝʢʪʨʦʥʠʢʠ ɼʦʨʘʙʦʪʢʘ. V_2.0 Garden 

  
ʇʝʨʝʨʘʙʦʪʢʘ ʭʦʜʦʚʦʡ ʯʘʩʪʠ ɼʦʨʘʙʦʪʢʘ. V_3.0 Garden 

 
ʈʠʩʫʥʦʢ 1 ï ʕʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ 

 
ʆʙʦʨʫʜʦʚʘʥʠʝ: 
1. ʈʘʟʙʨʘʩʳʚʘʪʝʣʴ ʨʝʘʛʝʥʪʦʚ. ʈʫʯʥʘʷ ʩʝʷʣʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʫʜʦʙʨʝʥʠʡ çGardenaè, ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʧʦʜ ʧʣʘʪʬʦʨʤʫ; 
2. çʆʪʚʘʣè. ʂʘʩʪʦʤʥʳʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʚ ʚʠʜʝ ʢʦʚʰʘ ʜʣʷ ʫʙʦʨʢʠ ʩʥʝʛʘ ʠʟ 

ʩʦʚʢʦʚ; 



рт 
 

3. ɻʫʩʝʥʠʯʥʘʷ ʙʘʟʘ. ʉʦʙʨʘʥʘ ʠʟ ʜʝʪʘʣʝʡ ʥʘʙʦʨʘ Tetrix ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʜʜʠ-
ʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʥʘʧʝʯʘʪʘʥʳ ʩʠʥʠʤ ʧʣʘʩʪʠʢʦʤ); 

4. ʇʨʠʚʦʜ ʛʫʩʝʥʠʯʥʦʡ ʙʘʟʳ. ɼʇʊ ʥʘʙʦʨʘ Tetrix 12 ɺ; 
5. ʇʨʠʚʦʜ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ. ʉʝʨʚʦʤʦʪʦʨ VEX 393; 
6. ʇʨʠʚʦʜ çʆʪʚʘʣʘè. ʉʦʙʨʘʥ ʥʘ ʧʦʥʠʞʘʶʱʝʡ ʧʝʨʝʜʘʯʝ ʠ ʩʝʨʚʦʤʦʪʦʨʘʭ, ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʝ ʧʦʣʦʞʝʥʠʷ ʢʦʚʰʘ; 
7. ʉʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ. 2 ʋɿ ʜʘʪʯʠʢʘ HC-SR-04, FPV ʢʘʤʝʨʘ ʩ ʧʝʨʝʜʘʪʯʠʢʦʤ. 

(ʉʠʩʪʝʤʘ ʚ ʜʦʨʘʙʦʪʢʝ); 
8. ʂʦʨʦʙʢʘ ʩ ʵʣʝʢʪʨʦʥʠʢʦʡ. Arduino Mega 2560, ʧʦʥʠʞʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘ-

ʪʦʨ DC ï DC, ʜʨʘʡʚʝʨ ɼʇʊ TA6586, ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʩʨʝʜʳ (ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ 
ʠ ʚʣʘʞʥʦʩʪʠ DHT11). 

9. ɹʣʦʢ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ï 12 ɺ. 
ʂʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʜʣʷ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ. 
ʇʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. ɿʘʥʠʤʘʶʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘ-

ʩʪʷʭ. ʀʤʝʶʪ ʙʦʣʴʰʫʶ ʧʨʠʣʝʛʘʶʱʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʧʦʜʣʝʞʘʱʫʶ ʫʙʦʨʢʝ. ɺ ʣʠʧʝʮʢʦʡ ʦʙ-
ʣʘʩʪʠ ï çʆʩʦʙʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʟʦʥʘè, çʅʃʄʂè ʂʦʤʤʫʥʘʣʴʥʳʝ ʩʣʫʞʙʳ. ʆʢʘʟʳʚʘʶʪ 
ʫʩʣʫʛʠ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʪʝʭ. ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʣʝʞʘʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. çɸʢʚʘʨʠʫʩ48è, çʋʂ 
ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡè, çʋʂ ʀʥʢʦʤè.ʌʠʟʠʯʝʩʢʠʝ ʣʠʮʘ. ɺʣʘʜʝʣʴʮʳ ʯʘʩʪʥʳʭ ʜʦʤʦʚ ʩ ʟʝʤʣʷ-
ʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. ɺ ʟʠʤʥʝʝ ʚʨʝʤʷ ʛʦʜʘ, ʧʦʩʪʦʷʥʥʦ ʯʠʩʪʷʱʠʝ ʩʥʝʞʥʳʝ ʟʘʥʦʩʳ ʦʢʦʣʦ 
ʜʦʤʦʚ, ʯʪʦʙʳ ʜʦʙʨʘʪʴʩʷ ʜʦ ʨʘʙʦʪʳ. ʆʩʦʙʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʟʘʛʦʨʦʜʥʳʭ ʧʦʩʸʣʢʦʚ/ʫʯʘʩʪ-
ʢʦʚ/ʢʦʦʧʝʨʘʪʠʚʦʚ. 

ʀʪʦʛ ʨʘʙʦʪʳ.  
ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʫʜʘʣʦʩʴ ʜʦʙʠʪʴʩʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ï ʨʘʟʨʘʙʦʪʘʥ-

ʥʘʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʤʦʙʠʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʙʦʨʴʙʳ ʩ ʛʦ-
ʣʦʣʝʜʦʤ ʠ ʩʥʝʞʥʳʤʠ ʟʘʥʦʩʘʤʠ (ʨʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2 ï ʌʠʥʘʣʴʥʳʡ ʚʠʜ ʧʣʘʪʬʦʨʤʳ ʩ ʧʨʠʣʦʞʝʥʠʝʤ 

 
1. ʉʦʟʜʘʥ ʨʘʙʦʯʠʡ ʧʨʦʪʦʪʠʧ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʥʝʛʦʫʙʦʨʱʠʢʘ ʤʝʩʪ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʜʣʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʡ ʪʝʭʥʠʢʠ. 
2. ʉʦʟʜʘʥʦ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ çSnow blower    robotè ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ 

ʧʣʘʪʬʦʨʤʳ; 
ʇʨʠʣʦʞʝʥʠʝ ʚ MitApp3 
Å ʂʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʚʠʞʝʥʠʝʤ; 
Å ʇʦʣʦʞʝʥʠʝ çʆʪʚʘʣʘè; 



ру 
 

Å ʉʣʘʡʜʝʨ on/off ʨʘʟʙʨʘʩʳʚʘʪʝʣʷ; 
Å ʇʦʜʢʣʶʯʝʥʠʝ; 
Å ʇʘʨʘʤʝʪʨʳ ʤʦʥʠʪʦʨʠʥʛʘ; 

3. ʇʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʨʦʙʦʪʘ çgardenè, ʤʦʜʝʣʠʨʫʷ ʨʘʟʥʳʝ ʦʙʲʝʢʪʳ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

4. ʉʦʟʜʘʥ ʩʘʡʪ; 
5. ʋʩʪʨʦʡʩʪʚʦ ʪʨʝʙʫʝʪ ʜʦʨʘʙʦʪʢʠ ʠ ʜʦʙʘʚʣʝʥʠʷ ʨʝʞʠʤʘ ʧʦʣʥʦʡ ʘʚʪʦʥʦʤʥʦ-

ʩʪʠ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1. ʊʝʭʥʠʯʝʩʢʦʝ ʟʨʝʥʠʝ ʨʦʙʦʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ TrackingCam [ʕʣʝʢʪʨʦʥ-

ʥʳʡ ʨʝʩʫʨʩ] // ʋʯʝʙʥʠʢ ʄʦʩʢʚʳ. ï URL: 
https://uchebnik.mos.ru/composer3/document/21732062/view?article_id=g2k3nzn6c5h&y_
coord=6300 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ:12.03.2025). 

2. ʊʨʝʫʛʦʣʴʥʳʝ ʛʫʩʝʥʠʮʳ ʙʫʣʴʜʦʟʝʨʘ Caterpillar [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʇʝ-
ʨʝʚʦʟʢʘ24. ï URL: https://perevozka24.ru/pages/treugolnye-gusenicy-buldozera-
Caterpillar (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ:12.03.2025). 

3. ʆʧʠʩʘʥʠʝ ʜʘʪʯʠʢʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ DHT11 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // 
ArduinoMaster. ï URL: https://arduinomaster.ru/datchiki-arduino/datchiki-temperatury-i-
vlazhnosti-dht11-dht22/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ:12.03.2025). 

4. 3-ʦʩʝʚʦʡ ʛʠʨʦʩʢʦʧ ʠ ʘʢʩʝʣʝʨʦʤʝʪʨ GY-521 (MPU 6050): ʦʧʠʩʘʥʠʝ, ʧʦʜ-
ʢʣʶʯʝʥʠʝ, ʩʭʝʤʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] //*3D-DIY Wiki*. ï URL: 
https://3d-diy.ru/wiki/gy-521-mpu6050/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ:12.03.2025). 

5. ɼʘʪʯʠʢ ʨʘʩʩʪʦʷʥʠʷ HC-SR04 - ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʤʦʜʫʣʴ ɸʨʜʫʠʥʦ [ʕʣʝʢ-
ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ArduinoMaster. ï URL: https://arduinomaster.ru/datchik-rasstoyaniya-
hc-sr04-ultrazvukovoj-modul-arduino/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ:12.03.2025). 

6. ʈʘʙʦʪʘ ʩ GPS ʤʦʜʫʣʝʤ - ʆʧʠʩʘʥʠʷ, ʧʨʠʤʝʨʳ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ Arduino 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // iArduino. ï URL: https://iarduino.ru/gps-module/ (ʜʘʪʘ ʦʙʨʘʱʝ-
ʥʠʷ:12.03.2025). 

7. Bluetooth ʤʦʜʫʣʴ HC-05: ʦʧʠʩʘʥʠʝ, ʧʦʜʢʣʶʯʝʥʠʝ, ʩʭʝʤʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // *3D-DIY Wiki*. ï URL: https://3d-diy.ru/wiki/hc-05-bluetooth-
module/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ:12.03.2025). 

 
 
 

ʈɸɿʈɸɹʆʊʂɸ ʀ ʉʆɿɼɸʅʀɽ ʇʆʈʊɸʊʀɺʅʆʁ ʈɸɹʆʏɽʁ ʉʊɸʅʎʀʀ 
ʇʦʨʪʥʦʚ ɽʛʦʨ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  
ʃʠʮʝʡ ˉ8 ʠʤʝʥʠ ʅ. ʅ. ʈʫʢʘʚʠʰʥʠʢʦʚʘ ʛ. ʊʦʤʩʢʘ 

9 ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʣʘʚʥʠʢʦʚʘ ɺʠʢʪʦʨʠʷ ɺʠʢʪʦʨʦʚʥʘ, ʫʯʠʪʝʣʴ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ  
ʃʠʮʝʷ ˉ8 

 
ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʘʩʪʨʦʡʢʝ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʨʘʟʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʙʫʜʴ ʪʦ ʩʝʨʚʝʨ ʠʣʠ 
ʪʨʘʥʩʠʚʝʨ ʨʘʜʠʦʩʠʛʥʘʣʘ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʙʦʨʦʚ ʠ 
ʫʩʪʨʦʡʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʦ ʤʘʣʦ 
ʢʘʢʠʝ ʠʟ ʥʠʭ ʦʙʲʝʜʠʥʷʶʪ ʚ ʩʝʙʝ ʚʩʝ ʪʨʝʙʫʝʤʳʝ ʜʣʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 
ʬʫʥʢʮʠʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ 
ʫʩʪʨʦʡʩʪʚʦ, ʣʠʰʸʥʥʦʛʦ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ-ʧʦʨʪʘʪʠʚʥʫʶ ʨʘʙʦʯʫʶ ʩʪʘʥʮʠʶ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 

https://uchebnik.mos.ru/composer3/document/21732062/view?article_id=g2k3nzn6c5h&y_coord=6300
https://uchebnik.mos.ru/composer3/document/21732062/view?article_id=g2k3nzn6c5h&y_coord=6300
https://perevozka24.ru/pages/treugolnye-gusenicy-buldozera-Caterpillar
https://perevozka24.ru/pages/treugolnye-gusenicy-buldozera-Caterpillar
https://arduinomaster.ru/datchiki-arduino/datchiki-temperatury-i-vlazhnosti-dht11-dht22/
https://arduinomaster.ru/datchiki-arduino/datchiki-temperatury-i-vlazhnosti-dht11-dht22/
https://3d-diy.ru/wiki/gy-521-mpu6050/
https://arduinomaster.ru/datchik-rasstoyaniya-hc-sr04-ultrazvukovoj-modul-arduino/
https://arduinomaster.ru/datchik-rasstoyaniya-hc-sr04-ultrazvukovoj-modul-arduino/
https://iarduino.ru/gps-module/
https://3d-diy.ru/wiki/hc-05-bluetooth-module/
https://3d-diy.ru/wiki/hc-05-bluetooth-module/
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʰʠʨʦʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʫʩʪʨʦʡʩʪʚʘ, ʩʦʚʤʝʱʘʶʱʠʝ ʚ ʩʝʙʝ ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʦ- ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ.  

ʎʝʣʴ ʨʘʙʦʪʳ  
ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʧʦʨʪʘʪʠʚʥʦʡ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʇʈʘʉ), 

ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʦʡ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʦʧʨʝʜʝʣʸʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. 
 
ɿʘʜʘʯʠ  

1. ʆʙʦʟʥʘʯʠʪʴ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʇʈʘʉ 
2. ʈʘʟʨʘʙʦʪʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʇʈʘʉ 
3. ʉʦʟʜʘʪʴ ʨʘʙʦʯʠʡ ʧʨʦʪʦʪʠʧ ʇʈʘʉ 
 
ɻʣʘʚʘ I. ʈʘʟʨʘʙʦʪʢʘ ʢʨʠʪʝʨʠʝʚ ʠ ʬʫʥʢʮʠʦʥʘʣʘ ʇʈʘʉ 

 
ɺ ʭʦʜʝ ʠʟʳʩʢʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʝʤʦʥʪʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ 
ʪʝʭʥʠʢʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʙʳʣ ʦʙʦʟʥʘʯʝʥ ʬʫʥʢʮʠʦʥʘʣ ʫʩʪʨʦʡʩʪʚʘ. ʇʈʘʉ ʜʦʣʞʥʘ ʠʤʝʪʴ ʚ 
ʩʝʙʝ ʣʘʙʦʨʘʪʦʨʥʳʡ ʙʣʦʢ ʧʠʪʘʥʠʷ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʃɹʇ), ʧʘʷʣʴʥʫʶ ʩʪʘʥʮʠʶ ʠ ʇʕɺʄ. 
ʊʘʢ ʞʝ, ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʛʦʪʦʚʦʝ 
ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ. ʉʦʛʣʘʩʥʦ 
ʠʤ, ʇʈʘʉ ʜʦʣʞʥʘ ʠʤʝʪʴ ʤʦʜʫʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʥʘ 
ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʘʭ ʧʠʪʘʥʠʷ, ʦʙʣʘʜʘʪʴ ʢʦʨʧʫʩʦʤ ʩ ʢʣʘʩʩʦʤ ʟʘʱʠʪʳ ʥʝ 
ʤʝʥʝʝ ip 68 ʚ ʩʣʦʞʝʥʥʦʤ ʚʠʜʝ 
 

ɻʣʘʚʘ II. ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʇʈʘʉ 
2.1 ʇʦʜʙʦʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ. 
ʉʦʟʜʘʥʠʝ ʇʈʘʉ ʥʘʯʘʣʦʩʴ ʩ ʧʦʜʙʦʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ (ʇʕɺʄ, ʃɹʇ, ʧʘʷʣʴʥʘʷ 
ʩʪʘʥʮʠʷ). ɺ ʭʦʜʝ ʠʟʳʩʢʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ: 

¶ ʃɹʇ ʩ ʜʠʘʧʘʟʦʥʦʤ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʦʪ 0 ʜʦ 36 ɺ, ʨʘʙʦʯʠʤ ʪʦʢʦʤ ʜʦ 5 ɸ. 
ʊʘʢ ʞʝ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʃɹʇ ʦʙʣʘʜʘʝʪ ʬʫʥʢʮʠʷʤʠ ʪʘʡʤʝʨʘ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʠ ʠʟ-
ʤʝʨʝʥʠʷ ʸʤʢʦʩʪʠ ʥʘʛʨʫʟʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʝ 
ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

¶ ʇʘʷʣʴʥʘʷ ʩʪʘʥʮʠʷ. ɹʳʣʘ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ T12, ʦʙʣʘʜʘʶʱʘʷ ʨʷʜʦʤ ʧʨʝʠʤʫ-
ʱʝʩʪʚ, ʘ ʠʤʝʥʥʦ ʨʝʛʫʣʠʨʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʞʘʣʘ ʧʘʷʣʴʥʠʢʘ, ʚʦʟʤʦʞʥʦʩʪʴʶ 
ʤʝʥʷʪʴ ʞʘʣʘ, ʬʫʥʢʮʠʷʤʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ (ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʘʚʪʦʥʦʤʥʦʩʪʴ 
ʫʩʪʨʦʡʩʪʚʘ). 

¶ ʇʕɺʄ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʧʴʶʪʝʨʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ DEXP MINI ENTRY. ɼʘʥ-
ʥʘʷ ʤʦʜʝʣʴ ʦʙʣʘʜʘʝʪ ʢʦʤʧʘʢʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ. 
ʂ ʩʦʞʘʣʝʥʠʶ, ʟʘʚʦʜʩʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʦʙʣʘʜʘʣʘ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ 
ʎʇ, ʠʟ-ʟʘ ʯʝʛʦ ʧʨʠʰʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʘʚʪʦʨʩʢʫʶ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ ʥʘ ʙʘʟʝ ʩʠ-
ʩʪʝʤʳ ʦʪ ʥʦʫʪʙʫʢʘ. ɺʳʚʦʜ ʠʟʦʙʨʘʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʚʩʪʨʦʝʥʥʳʡ ʚ ʢʦʨ-
ʧʫʩ ʇʈʘʉ ʤʦʥʠʪʦʨ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʢ ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʘʤ ʠʟʦʙʨʘ-
ʞʝʥʠʷ (ʫʜʦʙʥʦ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʩʝʨʚʝʨʦʚ). ʊʘʢ ʞʝ ʫʚʝʣʠʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ USB ʧʦʨ-
ʪʦʚ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʨʦʡʩʪʚ 

2.2 ʕʥʝʨʛʦʩʠʩʪʝʤʘ. 
ʇʦʩʣʝ ʧʦʜʙʦʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʥʘʯʘʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ 
ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʩʪʨʦʡʩʪʚʘ. ʊʘʢ ʢʘʢ ʤʦʜʫʣʠ ʠʤʝʶʪ ʨʘʟʥʦʝ ʧʠʪʘʶʱʠʝ 
ʥʘʧʨʷʞʝʥʠʝ, ʵʥʝʨʛʦʩʠʩʪʝʤʘ ʠʤʝʝʪ ʪʨʠ ʰʠʥʳ: ʥʘ 24, 12 ʠ 5 ɺ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ 
8,8 ʠ 4 ɸ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ 
ʚʳʩʪʫʧʘʝʪ Li-Ion ʘʢʢʫʤʫʣʷʪʦʨ ʩ ʸʤʢʦʩʪʴʶ ʚ 20 ɸ/ʏ ʠ ʥʘʧʨʷʞʝʥʠʝʤ ʚ 24 ɺ. ʅʘʧʨʷʞʝʥʠʷ 
ʥʘ ʰʠʥʳ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʠʟ ʥʘʧʨʷʞʝʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʘ ʧʦʩʨʝʜʩʪʚʦʤ DC-DC 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʩʪʘʙʠʣʠʟʠʨʫʶʪ ʥʘʧʨʷʞʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʱʠʪʫ ʦʪ 



сл 
 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʧʝʨʝʛʨʫʟʢʠ. ʇʦʜʘʯʘ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ 
ʧʨʝʨʳʚʘʝʪʩʷ ʛʣʘʚʥʳʤ ʪʫʤʙʣʝʨʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʦʪ ʩʣʫʯʘʡʥʦʛʦ ʚʢʣʶʯʝʥʠʷ 
ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʪʦʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ. ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 
ʦʩʥʘʱʝʥʳ ʩʠʩʪʝʤʦʡ ʚʦʟʜʫʰʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ 
ʨʘʙʦʪʳ ʧʨʠ ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʢʘʭ. ʂʘʞʜʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʦʙʣʘʜʘʝʪ ʦʪʜʝʣʴʥʳʤ 
ʪʫʤʙʣʝʨʦʤ ʜʣʷ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. 
ʈʘʩʯʸʪʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ ʧʨʠ ʚʢʣʶʯʸʥʥʦʡ ʇʕɺʄ ʩʦʩʪʘʚʣʷʝʪ 12 
ʯʘʩʦʚ, ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʝ ʧʘʷʣʴʥʦʡ ʩʪʘʥʮʠʠ 7 ʯʘʩʦʚ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʃɹʇ ʟʘʚʠʩʠʪ 
ʦʪ ʥʘʛʨʫʟʢʠ, ʥʦ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʪʦʢʝ ʦʢʦʣʦ 3ʭ ʯʘʩʦʚ. ɺ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʦʪ ʩʝʪʠ 
ʚʩʪʨʦʝʥʥʘʷ ɸʂɹ ʧʦʜʟʘʨʷʞʘʝʪʩʷ, ʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʦʛʨʘʥʠʯʝʥʦ. 
 

2.3 ʈʘʟʨʘʙʦʪʢʘ ʢʦʨʧʫʩʘ. 
ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʣʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʢʦʨʧʫʩʘ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʨʧʫʩʘ ʙʳʣ ʚʳʙʨʘʥ ʫʜʘʨʦʧʨʦʯʥʳʡ ʠ ʚʣʘʛʦʩʪʦʡʢʠʡ 
ʢʝʡʩ, ʦʥ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ip 68, ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʩʪʚʦ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ 
ʇʈʘʉ, ʚ ʢʝʡʩʝ ʠʤʝʝʪʩʷ ʢʣʘʧʘʥ ʜʣʷ ʩʙʨʦʩʘ ʜʘʚʣʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʟʠʪʴ 
ʫʩʪʨʦʡʩʪʚʦ ʚ ʩʘʤʦʣʸʪʝ. ʊʘʢ ʞʝ, ʚ ʢʝʡʩ ʧʦʤʝʱʘʶʪʩʷ ʢʣʘʚʠʘʪʫʨʘ ʠ ʤʳʰʴ ʜʣʷ 
ʚʩʪʨʦʝʥʥʦʡ ʇʕɺʄ. ʅʘ ʢʨʳʰʢʫ ʢʝʡʩʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʚʳʥʝʩʪʠ ʵʣʝʤʝʥʪʳ 
ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʫʣʠ, ʘ ʪʘʢʞʝ ʜʠʩʧʣʝʡ ʇʕɺʄ. ɺ 
ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʝʡʩʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚʩʷ ʩʠʣʦʚʘʷ ʯʘʩʪʴ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʚʢʣʶʯʘʷ ɸʂɹ, ʯʪʦ 
ʫʣʫʯʰʘʝʪ ʵʨʛʦʥʦʤʠʢʫ ʫʩʪʨʦʡʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʤʝʱʝʥʠʷ ʮʝʥʪʨʘ ʤʘʩʩ ʠ ʫʚʝʣʠʯʝʥʠʷ ʠ 
ʫʚʝʣʠʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ. ʈʘʟʨʘʙʦʪʢʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʙʳʣʘ 
ʚʳʧʦʣʥʝʥʘ ʚ CAD ʧʨʦʛʨʘʤʤʝ Fusion 360, ʧʦʩʣʝ ʯʝʛʦ ʧʘʥʝʣʴ ʙʳʣʘ ʨʘʩʧʝʯʘʪʘʥʘ ʥʘ 3D 
ʧʨʠʥʪʝʨʝ ʠʟ PETG ʧʣʘʩʪʠʢʘ, ʠ ʩʦʙʨʘʥʘ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ ʚʚʠʜʫ ʩʚʦʝʛʦ ʨʘʟʤʝʨʘ. ɻʦʪʦʚʳʝ 
ʯʝʨʪʝʞʠ ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʠʤʝʶʱʫʶʩʷ ʧʘʥʝʣʴ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ, ʘ ʪʝʭʥʦʣʦʛʠʷ 3D ʧʝʯʘʪʠ ʧʦʟʚʦʣʠʣʘ ʩʥʠʟʠʪʴ ʚʝʩ ʛʦʪʦʚʦʡ 
ʧʘʥʝʣʠ ʠʟ-ʟʘ ʨʝʰʸʪʯʘʪʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ. 
 

ɻʣʘʚʘ III. ʉʙʦʨʢʘ ʇʈʘʉ. 
 

ʇʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʙʳʣʠ ʟʘʢʫʧʣʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʜʫʣʠ ʠ 
ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʳʣʘ ʨʘʩʧʝʯʘʪʘʥʘ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, 
ʜʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʣʩʷ ʧʨʠʥʪʝʨ Anycubic Cobra 2 Neo. ʇʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ ʢʝʡʩʘ ʠ ʧʘʥʝʣʠ 
ʥʘʯʘʣʘʩʴ ʩʙʦʨʢʘ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. ɺ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʙʳʣʠ ʚʩʪʨʦʝʥʳ ʪʫʤʙʣʝʨʳ, ʦʪ 
ʥʠʭ ʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʢʝʡʩʘ ʫʣʦʞʝʥʳ ʩʠʣʦʚʳʝ ʧʨʦʚʦʜʘ, ʩʧʦʩʦʙʥʳʝ ʚʳʜʝʨʞʘʪʴ ʩʠʣʫ ʪʦʢʘ 
ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʶʱʫʶ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʧʠʢʦʚʫʶ. ʉʢʦʤʫʪʠʨʦʚʘʥʳ ʧʦʩʨʝʜʩʪʚʦʤ 
ʧʘʡʢʠ DC-DC ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʠ ɸʂɹ. ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʩʙʦʨʢʠ ʩʪʘʣʦ ʧʦʜʢʣʶʯʝʥʠʝ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ ʢ ʛʦʪʦʚʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʝ. ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ 
ʧʦʜʢʣʶʯʝʥʠʝ ʃɹʇ. ʉʘʤ ʃɹʇ ʩʦʩʪʦʠʪ ʠʟ ʩʠʣʦʚʦʡ ʯʘʩʪʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʨʝʛʫʣʠʨʦʚʢʫ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ, ʠ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʥʘʛʨʫʟʢʠ ʥʝ ʠʩʧʳʪʳʚʘʝʪ. 
ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʙʳʣ ʦʪʜʝʣʸʥ ʦʪ ʩʠʣʦʚʦʛʦ ʠ ʚʳʥʝʩʝʥ ʥʘ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʦʪʜʝʣʴʥʦ, 
ʧʦʩʣʝ ʯʝʛʦ ʧʦʜʢʣʶʯʝʥ ʢ ʥʝʤʫ ʩʠʛʥʘʣʴʥʳʤ ʢʘʙʝʣʝʤ. ʕʪʦ ʨʝʰʝʥʠʝ ʦʙʝʩʧʝʯʠʣʦ ʣʫʯʰʝʝ 
ʦʭʣʘʞʜʝʥʠʝ ʜʣʷ ʩʠʣʦʚʦʛʦ ʙʣʦʢʘ ʃɹʇ. ʇʦʩʣʝ ʤʦʥʪʘʞʘ ʚʩʝʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 
ʇʈʘʉ ʙʳʣʘ ʛʦʪʦʚʘ ʢ ʨʘʙʦʪʝ. 
 

ɻʣʘʚʘ IV. ʀʩʧʳʪʘʥʠʷ ʠ ʚʳʚʦʜ. 
4.1 ʀʩʧʳʪʘʥʠʷ. 
ʇʦʩʣʝ ʩʙʦʨʢʠ ʫʩʪʨʦʡʩʪʚʘ ʦʥʦ ʧʨʠʤʝʥʷʣʦʩʴ ʧʦ ʩʚʦʝʤʫ ʧʨʷʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, 

ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʡ ʇʕɺʄ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʫʧʨʘʚʣʝʥʠʝ SDR 
ʧʨʠʸʤʥʠʢʦʤ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʧʘʷʣʴʥʘʷ ʩʪʘʥʮʠʷ ʧʨʠʤʝʥʷʣʘʩʴ ʜʣʷ ʧʘʡʢʠ ʧʨʦʪʦʪʠʧʘ 
ʜʨʫʛʦʛʦ ʧʨʦʝʢʪʘ, ʵʢʨʘʥ ʇʕɺʄ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʩʝʨʚʝʨʘ. ʇʈʘʉ ʧʦʢʘʟʘʣʘ 
ʩʚʦʸ ʫʜʦʙʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 



см 
 

4.2 ɺʳʚʦʜ. 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʩʦʟʜʘʥʘ ʧʦʨʪʘʪʠʚʥʘʷ ʨʘʙʦʯʘʷ ʩʪʘʥʮʠʷ, 

ʦʪʚʝʯʘʶʱʘʷ ʚʩʝʤ ʟʘʷʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɽʸ ʤʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ 
ʣʝʛʢʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʝʸ ʚ ʙʫʜʫʱʝʤ, ʘ ʪʨʠ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʦʜʢʣʶʯʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ. ʇʈʘʉ ʧʦʢʘʟʘʣʘ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʥʘ ʧʨʘʢʪʠʢʝ, ʧʦʜʪʚʝʨʞʜʘʷ ʩʚʦʠ ʧʨʦʝʢʪʥʳʝ ʜʘʥʥʳʝ.  
 
 
 

ʉʆɿɼɸʅʀɽ ɺʆɼʆʈʆɼʅʆʁ ɻʆʈɽʃʂʀ 
ʇʫʛʘʯʝʚ ʄʘʪʚʝʡ  

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  
çɻʀʄʅɸɿʀʗ ˉ 31", ʛ. ʂʫʨʛʘʥ 

9 ʢʣʘʩʩ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʅʘʛʘʨʥʠʢʦʚʘ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʭʠʤʠʠ 

 
ʕʢʟʦʪʝʨʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʦʢʠʩʣʝʥʠʷ ʚʦʜʦʨʦʜʘ 2HϜ + OϜ Ÿ 2HϜO 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʯʪʦ 
ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʡ ʵʥʝʨʛʦʥʦʩʠʪʝʣʴ ʩ ʥʫʣʝʚʳʤ ʫʨʦʚʥʝʤ 
ʫʛʣʝʨʦʜʥʳʭ ʵʤʠʩʩʠʡ [1]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʟʘʢʣʶʯʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, 
ʪʘʢʠʭ ʢʘʢ ʚʦʜʦʨʦʜ. ʇʨʦʝʢʪ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʪʦʪʠʧʘ ʚʦʜʦʨʦʜʥʦʡ ʛʦʨʝʣʢʠ 
ʜʣʷ ʙʳʪʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ 
ʩʥʠʞʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʮʝʩʩ ʵʣʝʢʪʨʦʣʠʟʘ ʚʦʜʳ ʠ ʩʦʟʜʘʥʠʝ ʚʦʜʦʨʦʜʥʦʡ 
ʛʦʨʝʣʢʠ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʦʜʦʨʦʜʥʘʷ ʛʦʨʝʣʢʘ, ʩʦʟʜʘʥʥʘʷ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ: ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʚʦʜʦʨʦʜʥʦʡ ʛʦʨʝʣʢʠ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʠ ʦʮʝʥʠʪʴ ʝʸ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʣʠʟʝʨʘ ʠ ʚʦʜʦʨʦʜʥʦʡ ʛʦʨʝʣʢʠ. 
2. ʈʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʣʠʟʝʨʘ ʠ ʛʦʨʝʣʢʠ. 
3. ʉʦʟʜʘʪʴ ʵʣʝʢʪʨʦʣʠʟʝʨ ʠ ʛʦʨʝʣʢʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʩʪʫʧʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ. 
4. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʘʤʦʜʝʣʴʥʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ: ʘʥʘʣʠʟ.    
ʇʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ: ʵʢʩʧʝʨʠʤʝʥʪ ʠ ʩʨʘʚʥʝʥʠʝ.  
ɻʠʧʦʪʝʟʘ: ʩʦʟʜʘʥʠʝ ʚʦʜʦʨʦʜʥʦʡ ʛʦʨʝʣʢʠ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʩʦʙʣʶʜʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʵʣʝʢʪʨʦʣʠʪʘ, 
ʵʣʝʢʪʨʦʜʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʵʣʝʢʪʨʦʣʠʟʝʨʘ. 

ʆʛʦʥʴ ð ʵʪʦ ʧʨʦʮʝʩʩ ʦʢʠʩʣʝʥʠʷ, ʪʨʝʙʫʶʱʠʡ ʪʦʧʣʠʚʘ (ʚʦʜʦʨʦʜʘ), ʦʢʠʩʣʠʪʝʣʷ 
(ʢʠʩʣʦʨʦʜʘ) ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʏʠʩʪʳʡ ʚʦʜʦʨʦʜ ʛʦʨʠʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʦʜʳ [4]. 
ɺʦʜʦʨʦʜ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

¶ ʃʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ: ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʠʩʣʦʪ ʩ ʤʝʪʘʣʣʘʤʠ. 

¶ ʇʨʦʤʳʰʣʝʥʥʳʝ ʤʝʪʦʜʳ: ʛʘʟʦʧʘʨʦʚʘʷ ʢʦʥʚʝʨʩʠʷ ʫʛʣʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʪʘʥʘ 
ʩ ʚʦʜʷʥʳʤ ʧʘʨʦʤ ʠ ʵʣʝʢʪʨʦʣʠʟ ʚʦʜʳ [2]. 
ɺʦʜʦʨʦʜ ʩʯʠʪʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ, ʝʛʦ ʫʪʝʯʢʠ ʥʝ ʟʘʛʨʷʟʥʷʶʪ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. ɺʦʜʦʨʦʜ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʥʘ ʟʝʣʝʥʳʡ, ʙʠʨʶʟʦʚʳʡ, ʩʝʨʳʡ ʠ ʛʦʣʫʙʦʡ, ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ. 

ɺʦʜʦʨʦʜ ʧʨʠʤʝʥʷʶʪ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ: 
¶ ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʝʪʘʣʣʦʚ 
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¶ ʉʚʘʨʢʝ [3] 
¶ ʈʝʟʢʘ [3] 
¶ ʍʠʤʠʯʝʩʢʘʷ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ [2] 
¶ ʇʠʱʝʚʘʷ ʠ ʢʦʩʤʝʪʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 
¶ ʊʨʘʥʩʧʦʨʪ 
¶ ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ 
¶ ʄʝʪʝʦʨʦʣʦʛʠʷ 
¶ ʃʘʙʦʨʘʪʦʨʠʠ 
¶ ʄʝʜʠʮʠʥʘ 
¶ ʖʚʝʣʠʨʥʘʷ ʩʬʝʨʘ 

ʕʣʝʢʪʨʦʣʠʟʝʨʳ ʙʳʚʘʶʪ ʤʦʢʨʳʤʠ, ʩʫʭʠʤʠ ʠ ʷʯʝʡʢʘʤʠ ʉʪʵʥʣʠ ʄʝʡʝʨʘ. ʆʥʠ 
ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʢʦʨʧʫʩ ʩ ʵʣʝʢʪʨʦʜʘʤʠ ʠ ʵʣʝʢʪʨʦʣʠʪʦʤ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʣʦʞʝʥʠʝ 
ʚʦʜʳ ʥʘ ʚʦʜʦʨʦʜ ʠ ʢʠʩʣʦʨʦʜ [2]. 

ʇʨʠ ʵʣʝʢʪʨʦʣʠʟʝ ʚʘʞʝʥ ʚʳʙʦʨ ʵʣʝʢʪʨʦʣʠʪʘ ʥʘʧʨʠʤʝʨ: NaOH ʠʣʠ KOH, ʢʦʪʦʨʳʡ 
ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ [5]. 

ʕʣʝʢʪʨʦʜʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʭʦʨʦʰʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʦʨʨʦʟʠʠ. 
ɼʣʷ ʘʥʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʨʘʬʠʪ ʠ ʧʣʘʪʠʥʘ, ʜʣʷ ʢʘʪʦʜʦʚ ð ʩʪʘʣʴ ʠ ʜʨʫʛʠʝ ʤʝʪʘʣʣʳ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʣʠʟʝʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝʢʩʪʦʣʠʪ, ʥʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ, 
ʨʝʟʠʥʘ, ʰʣʘʥʛʠ, ʧʨʦʚʦʜʘ, ʵʣʝʢʪʨʦʣʠʪ ʠ ʠʥʩʪʨʫʤʝʥʪʳ (ʙʦʣʛʘʨʢʘ, ʰʫʨʫʧʦʚʝʨʪ, 
ʧʘʷʣʴʥʠʢ) [1]. 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʤʝʪʢʫ, ʨʝʟʢʫ, ʩʚʝʨʣʝʥʠʝ, ʰʣʠʬʦʚʢʫ ʠ 
ʩʙʦʨʢʫ ʢʦʤʧʦʥʝʥʪʦʚ.  

ʇʦʩʣʝ ʩʙʦʨʢʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʦʚ ʥʘ ʛʝʨʤʝʪʠʯʥʦʩʪʴ, 
ʙʳʣ ʟʘʧʫʱʝʥ ʧʨʦʮʝʩʩ ʵʣʝʢʪʨʦʣʠʟʘ. 

ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʩʦʩʪʘʚʠʣʘ 11 179 ʨʫʙʣʝʡ.  
ʇʝʨʚʳʡ ʟʘʧʫʩʢ ʛʦʨʝʣʢʠ ʧʨʦʰʝʣ ʫʩʧʝʰʥʦ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 

ʛʨʝʤʫʯʝʛʦ ʛʘʟʘ. ʇʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʟʘ ʦʜʥʫ ʤʠʥʫʪʫ ʚʳʜʝʣʷʣʦʩʴ 55 ʤʣ ʛʘʟʘ, ʘ 
ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ð 132 ʤʣ. 

ʉʨʘʚʥʝʥʠʝ ʵʣʝʢʪʨʦʣʠʟʝʨʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʦʤʘʰʥʠʡ ʵʣʝʢʪʨʦʣʠʟʝʨ ʧʨʦʠʟʚʦʜʠʪ 
ʜʦ 8 ʣʠʪʨʦʚ ʛʨʝʤʫʯʝʛʦ ʛʘʟʘ ʚ ʯʘʩ ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ 0,22 ʢɺʪĿʯ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 
ʧʨʦʤʳʰʣʝʥʥʳʡ ʘʧʧʘʨʘʪ ð ʜʦ 75 ʣʠʪʨʦʚ ʧʨʠ 4,8 ʢɺʪĿʯ. ʇʦʢʫʧʥʦʡ ʵʣʝʢʪʨʦʣʠʟʝʨ ʩʪʦʠʪ 
25 ʪʳʩ ʨʫʙʣʝʡ. ʉʘʤʦʜʝʣʴʥʳʡ ʚʳʰʝʣ ʚ 11 ʪʳʩ ʨʫʙʣʝʡ. ʇʨʠ ʥʝʙʦʣʴʰʠʭ ʜʦʨʘʙʦʪʢʘʭ 
ʩʘʤʦʜʝʣʴʥʳʡ ʵʣʝʢʪʨʦʣʠʟʝʨ ʥʝ ʙʫʜʝʪ ʫʩʪʫʧʘʪʴ ʧʦʢʫʧʥʦʤʫ. 

 
ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʙʦʪʘ ʧʦʜʪʚʝʨʜʠʣʘ ʛʠʧʦʪʝʟʫ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʚʦʜʦʨʦʜʥʦʡ ʛʦʨʝʣʢʠ ʚ 
ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʝʥʴʰʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʘʤʦʜʝʣʴʥʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ, ʝʛʦ ʩʦʟʜʘʥʠʝ ʜʦʩʪʫʧʥʦ ʠ ʵʢʦʣʦʛʠʯʥʦ. ʎʝʣʴ ʧʨʦʝʢʪʘ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ. ɺʩʝ 
ʟʘʜʘʯʠ ʚʳʧʦʣʥʝʥʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʪʘ ʧʦʜʯʝʨʢʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ 
ʚʦʜʦʨʦʜʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʧʦʠʩʢʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ 
ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʪʨʝʤʷʱʠʭʩʷ ʢ 
ʩʥʠʞʝʥʠʶ ʫʛʣʝʨʦʜʥʳʭ ʚʳʙʨʦʩʦʚ ʠ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʥʦ ʚʥʝʜʨʠʪʴ ʨʝʛʫʣʷʪʦʨ ʤʦʱʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ 
ʙʣʦʢ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʜʣʷ ʢʘʞʜʦʡ 
ʧʣʘʩʪʠʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ 
ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʜʣʷ ʵʣʝʢʪʨʦʣʠʟʝʨʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʧʣʘ. 

ʇʦʪʨʝʙʠʪʝʣʷʤʠ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʶʚʝʣʠʨʳ. 
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ʩ ʵʢʨʘʥʘ. - (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ:08.02.2025) 

 

 

ʉʆɿɼɸʅʀɽ 3D-ʄʆɼɽʃʀ ɿɼɸʅʀʗ ʐʂʆʃʓ 
ʉʫʩʣʦʚʘ ʖʣʠʷ 

ɸʅʆ ɼʇʆ çʎʝʥʪʨ ʥʦʚʳʭ ʬʦʨʤ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷè, 
 ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʂʚʘʥʪʦʨʠʫʤ ɹʦʨ 

9 ʢʣʘʩʩ 
ʛ. ɹʦʨ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɼʫʙʠʥʠʥʘ ɸʥʘʩʪʘʩʠʷ ɺʠʢʪʦʨʦʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ 

  
ɺʚʝʜʝʥʠʝ 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʞʝ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ. ʆʩʦʙʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʪʘʥʦʚʠʪʩʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 
ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʨʝʭʤʝʨʥʦʝ ʚʠʟʫʘʣʴʥʦʝ 
ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʴʥʳʤ ʠʣʠ ʘʙʩʪʨʘʢʪʥʳʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʭ 
ʩʦʟʜʘʚʘʪʴ ʪʨʝʭʤʝʨʥʳʝ ʦʙʲʝʢʪʳ. ʄʳ ʚʳʙʨʘʣʠ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ ʚʝʢʪʦʨʥʦʡ 
ʛʨʘʬʠʢʠ CorelDRAW, ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʊinkercad 
ʠ ʩʣʘʡʩʝʨ Cura. ʆʥʠ ʷʚʣʷʶʪʩʷ ʙʝʩʧʣʘʪʥʳʤʠ, ʠʤʝʶʪ online ʧʦʜʜʝʨʞʢʫ. ʀʩʧʦʣʴʟʫʷ 
ʙʝʩʧʣʘʪʥʳʝ ʚʝʨʩʠʠ ʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʤʦʞʥʦ ʨʠʩʦʚʘʪʴ, ʠʟʤʝʥʷʪʴ, ʠʟʤʝʨʷʪʴ, 
ʚʨʘʱʘʪʴ, ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ, ʧʝʨʝʤʝʱʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ, ʜʦʙʘʚʣʷʪʴ ʛʦʪʦʚʳʝ 
ʢʦʤʧʦʥʝʥʪʳ, ʣʠʙʦ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ 
ɸʢʪʫʘʣʴʥʦʩʪʴʶ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʠʥʠʘʪʶʨʥʦʡ ʢʦʧʠʠ ʄɸʆʋ 

ʉʐ ˉ4, ʚ ʩʚʷʟʠ ʩ ʧʨʝʜʩʪʦʷʱʝʡ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʪʝʭʥʦʣʦʛʠʡ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 3D-ʧʝʯʘʪʠ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʥʘʰʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ.  

ʎʝʣʴ ʠ ʟʘʜʘʯʠ 
ʎʝʣʴ: ʉʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʠ ʟʜʘʥʠʷ ʄɸʆʋ ʉʐ ˉ4. 
ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʯʝʨʪʝʞʠ ʟʜʘʥʠʷ ʄɸʆʋ ʉʐ ˉ4. 
2. ʉʦʟʜʘʪʴ 3D-ʤʦʜʝʣʴ ʚ ʧʨʠʣʦʞʝʥʠʠ CorelDRAW.  
3. ʅʘʧʝʯʘʪʘʪʴ ʩʦʟʜʘʥʥʫʶ ʤʦʜʝʣʴ ʥʘ 3D-ʧʨʠʥʪʝʨʝ. 

https://m.qrz.ru/schemes/contribute/constr/svarka_s_vodorodno_kislorodnoj_gorjcej_smes_j_iz_elektroliza_vody.html
https://m.qrz.ru/schemes/contribute/constr/svarka_s_vodorodno_kislorodnoj_gorjcej_smes_j_iz_elektroliza_vody.html
https://safety_buildings.academic.ru/88/ГОРЮЧАЯ_СМЕСЬ
https://ru.wikipedia.org/wiki/Электролиз_воды
https://bigenc.ru/c/elektrolizior-7edc73?ysclid=m5mna35d7n802890221


сп 
 

4. ɺʳʧʦʣʥʠʪʴ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ. 
5. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ. 

ɻʠʧʦʪʝʟʘ 
ɺʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ 3D-ʤʦʜʝʣʴ ʟʜʘʥʠʷ ʄɸʆʋ ʉʐ ˉ4, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʨʝʘʣʴʥʳʤ ʨʘʟʤʝʨʘʤ ʰʢʦʣʳ, ʠʩʧʦʣʴʟʫʷ ʯʝʨʪʝʞʠ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 
ɺ ʩʚʷʟʠ ʩ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʄɸʆʋ ʉʐ ˉ4 ʚ 2026 ʛʦʜʫ ʙʫʜʝʪ ʠʟʤʝʥʝʥ ʬʘʩʘʜ 

ʟʜʘʥʠʷ ʰʢʦʣʳ. 
ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʚ ʰʢʦʣʴʥʦʤ ʤʫʟʝʝ, ʢʘʢ ʧʘʤʷʪʴ ʦ ʚʥʝʰʥʝʤ ʚʠʜʝ 

ʰʢʦʣʳ ʚ ʧʝʨʠʦʜ ʩ 2008 ʜʦ 2026 ʛʦʜʘ.  
2 ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʠ 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ɸʅʆ ɼʇʆ çʎʝʥʪʨ ʥʦʚʳʭ ʬʦʨʤ ʨʘʟʚʠʪʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷè ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ çʂʚʘʥʪʦʨʠʫʤ ɹʆʈè. ɼʣʷ ʨʘʙʦʪʳ 
ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʩʣʝʜʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʢʦʤʧʴʶʪʝʨ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ 
ʧʨʠʣʦʞʝʥʠʷʤʠ, 3D-ʧʨʠʥʪʝʨ, ʯʝʨʪʝʞʠ ʄɸʆʋ ʉʐ ˉ4, ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 
ʦʬʦʨʤʣʝʥʠʷ ʤʦʜʝʣʠ. 

2.1 ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 
ɼʣʷ ʩʦʟʜʘʥʠʷ 3D-ʤʦʜʝʣʠ ʟʜʘʥʠʷ ʰʢʦʣʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʣʦʞʝʥʠʷ: 
CorelDRAW ð ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʘʥʘʜʩʢʦʡ ʢʦʨʧʦʨʘʮʠʝʡ Corel. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ 
ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʙʲʝʢʪ ʠʟ ʬʦʨʤʘʪʘ 2D ʚ 
ʬʦʨʤʘʪ 3D, ʧʫʪʝʤ ʪʨʘʩʩʠʨʦʚʢʠ, ʘ ʪʘʢ ʞʝ ʩʦʟʜʘʚʘʪʴ ʣʦʛʦʪʠʧʳ, 
ʠʣʣʶʩʪʨʘʮʠʠ, ʦʙʣʦʞʢʠ, ʨʝʢʣʘʤʥʳʝ ʙʘʥʥʝʨʳ, ʤʘʢʝʪʳ ʜʣʷ ʧʝʯʘʪʠ 
ʚʠʟʠʪʦʢ, ʬʣʘʝʨʦʚ, ʧʦʩʪʝʨʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʇʨʠʣʦʞʝʥʠʝ ʠʤʝʝʪ 
ʩʦʙʩʪʚʝʥʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʰʨʠʬʪʦʚ, ʥʦ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʠ ʩ ʬʘʡʣʘʤʠ 
ʩʪʦʨʦʥʥʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʀʤʝʝʪ ʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ. 

ʊinkercad - ʵʪʦ ʦʥʣʘʡʥ-ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 
ʩʦʟʜʘʥʥʦʝ ʢʦʤʧʘʥʠʝʡ Autodesk. ʆʥʦ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʦʚʠʯʢʦʚ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ 
ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʤʥʦʞʝʩʪʚʦ ʦʙʫʯʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠʣʦʞʝʥʠʝ 
ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʘʤ 3D-
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʉ ʝʝ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʩʦʟʜʘʚʘʪʴ 
ʩʚʦʠ ʤʦʜʝʣʠ ʠ ʦʪʧʨʘʚʣʷʪʴ ʠʭ ʥʘ 3D-ʧʝʯʘʪʴ. 

Cura - ʩʣʘʡʩʝʨ 3D-ʤʦʜʝʣʝʡ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ 
ʢʦʜʦʤ ʜʣʷ 3D-ʧʨʠʥʪʝʨʦʚ. ʆʥ ʙʳʣ ʩʦʟʜʘʥ ɼʵʚʠʜʦʤ ɹʨʵʤʦʤ, 
ʢʦʪʦʨʳʡ ʧʦʟʞʝ ʨʘʙʦʪʘʣ ʚ Ultimaker, ʢʦʤʧʘʥʠʠ ʧʦ 
ʧʨʦʠʟʚʦʜʩʪʚʫ 3D-ʧʨʠʥʪʝʨʦʚ, ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. Ultimaker Cura ʨʘʙʦʪʘʝʪ, 
ʨʘʟʨʝʟʘʷ ʬʘʡʣ ʤʦʜʝʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʩʣʦʠ ʠ ʛʝʥʝʨʠʨʫʷ 
ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʜʣʷ ʧʨʠʥʪʝʨʘ g-code. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ g-ʢʦʜ 
ʤʦʞʝʪ ʙʳʪʴ ʦʪʧʨʘʚʣʝʥ ʥʘ ʧʨʠʥʪʝʨ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. ʕʪʦ 
ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʬʘʡʣʘʤʠ ʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ 
3D-ʬʦʨʤʘʪʘʭ: STL, OBJ, X3D, 3MF, ʘ ʪʘʢʞʝ BMP, GIF, JPG ʠ PNG.  
ʆʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ:  

¶ ʇʆ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʨʷʜ ʦʰʠʙʦʢ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦ-
ʱʘʝʪ ʨʘʙʦʪʫ; 

¶ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʩʣʘʡʩʝʨʘ;  

¶ ʥʘʣʠʯʠʝ ʨʝʞʠʤʘ çʅʦʚʠʯʦʢè;  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ G-ʢʦʜʘ ʥʘ SD-ʢʘʨʪʝ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʝ-
ʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʠʥʪʝʨ; 

¶ ʇʆ ʨʘʙʦʪʘʝʪ ʚ ʜʚʫʭ ʙʘʟʦʚʳʭ ʨʝʞʠʤʘʭ ï çɹʳʩʪʨʘʷ ʧʝʯʘʪʴ (FastPrint)è ʠ 
çʆʙʳʯʥʘʷ ʧʝʯʘʪʴ (NormalPrint)è; 
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¶ ʦʙʰʠʨʥʳʝ ʥʘʩʪʨʦʡʢʠ ʧʝʯʘʪʠ ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʢʦʨʨʝʢʪʠʨʦ-
ʚʘʪʴ ʩʢʦʨʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʝʯʘʪʠ, ʟʘʜʘʚʘʪʴ ʚʳʩʦʪʫ ʧʝʯʘʪʥʦʛʦ ʩʣʦʷ, ʪʦʣʱʠʥʫ 
ʩʪʝʥʦʢ ʦʙʲʝʢʪʘ ʠ ʧʘʨʘʤʝʪʨʳ ʧʣʦʪʥʦʩʪʠ ʟʘʧʦʣʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʩʭʦʜ ʠʩʧʦʣʴʟʫʝ-
ʤʦʛʦ ʬʠʣʘʤʝʥʪʘ. 

3D-ʧʨʠʥʪʝʨ FlyingBear - ʤʦʱʥʳʡ, ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ 3D-ʧʨʠʥʪʝʨ ʩ ʧʨʦʜʫʤʘʥʥʳʤ 
ʜʠʟʘʡʥʦʤ ʠ ʫʜʦʙʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʂʦʥʩʪʨʫʢʮʠʷ ʠʤʝʝʪ ʞʝʣʝʟʥʳʡ ʢʦʨʧʫʩ ʠ ʨʝʣʴʩʦʚʳʝ 
ʥʘʧʨʘʚʣʷʶʱʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʩʦʢʦʪʦʯʥʫʶ ʠ ʙʳʩʪʨʫʶ ʧʝʯʘʪʴ. ʀʤʝʝʪ 
ʫʚʝʣʠʯʝʥʥʫʶ ʦʙʣʘʩʪʴ ʧʝʯʘʪʠ 255 x 210 x 200 ʤʤ, 
ʧʦʜʦʛʨʝʚʘʝʤʫʶ ʧʣʘʪʬʦʨʤʫ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 
110ÁC, ʠʤʝʶʱʝʡ ʧʦʢʨʳʪʠʝ MagneticMat, ʢʦʪʦʨʦʝ ʫʩʪʦʡʯʠʚʦ ʢ 
ʨʘʟʣʠʯʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʝʛʢʦʝ ʩʥʷʪʠʝ 
ʠʟʜʝʣʠʷ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦ ʙʳʩʪʨʦ ʥʘʛʨʝʚʘʪʴʩʷ ʠ ʦʭʣʘʞʜʘʪʴʩʷ. 
ʇʨʦʛʨʘʤʤʥʘʷ ʥʘʯʠʥʢʘ SIMPLIFY3D ʠ CURE ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʚʳʙʦʨʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʭ ʥʘʩʪʨʦʝʢ ʧʝʯʘʪʠ, ʧʦʩʨʝʜʩʪʚʦʤ 
ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʩʢʦʨʦʩʪʴ ʧʝʯʘʪʠ ʠ ʪʦʣʱʠʥʫ. 
ʋʧʨʘʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʤʠ Windows, Mac OS, Linux ʠ ʩʧʦʩʦʙʝʥ 
ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʘʭ ʦʥʣʘʡʥ, ʠ ʦʬʣʘʡʥ ʩ Wi-Fi.  

2.2 ʕʪʘʧʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ 
2.2.1 ʀʟʫʯʠʪʴ ʯʝʨʪʝʞʠ ʟʜʘʥʠʷ ʄɸʆʋ ʉʐ ˉ4 
ʇʦʣʫʯʝʥʠʝ ʯʝʨʪʝʞʝʡ ʟʜʘʥʠʷ ʄɸʆʋ ʉʐ ˉ4 ʫ ʟʘʤʝʩʪʠʪʝʣʷ ʜʠʨʝʢʪʦʨʘ 

ɹʘʣʙʝʢʦʚʦʡ ʃ.ʇ. ʏʝʨʪʝʞʠ ʦʪʨʘʞʘʶʪ ʦʙʱʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠ ʨʘʟʤʝʨʳ ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ, 
ʢʘʙʠʥʝʪʦʚ, ʧʝʨʝʛʦʨʦʜʦʢ, ʦʢʦʥʥʳʭ ʠ ʜʚʝʨʥʳʭ ʧʨʦʝʤʦʚ, ʘ ʪʘʢ ʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʧʦʤʝʱʝʥʠʡ (ʜʣʠʥʳ ʩʪʝʥ, ʧʣʦʱʘʜʴ, ʥʘʟʥʘʯʝʥʠʝ). 

 

 
ʈʠʩ.1                                                                ʈʠʩ.2 

2.2.2 ʇʝʨʝʥʦʩ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʫ CorelDRAW ʚ ʬʦʨʤʘʪʝ SVG 
 

ʈʘʙʦʪʘ ʚ ʧʨʦʛʨʘʤʤʝ CorelDRAW ʥʘʯʠʥʘʶʪʩʷ ʩ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʘ çʨʝʟʝʨʚ 
ʰʢʦʣʳ 1-2è. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʬʘʡʣʦʚ ʚ ʬʦʨʤʘʪ SVG.  

ɼʘʣʝʝ ʚʚʦʜʠʤ ʠʤʷ ʬʘʡʣʘ çʨʝʟʝʨʚ ʰʢʦʣʳ 1-2è.  
ʅʘʞʠʤʘʝʤ çʕʢʩʧʦʨʪè. ɺ ʩʧʠʩʢʝ çʉʦʚʤʝʩʪʠʤʦʩʪʴè ʚʳʙʠʨʘʝʤ ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʳʡ 
ʬʘʡʣ ʬʦʨʤʘʪʘ SVG. ɺ ʥʘʩʪʨʦʡʢʘʭ ʚʳʙʠʨʘʝʤ çʕʢʩʧʦʨʪ ʪʝʢʩʪʘ ʚ ʚʠʜʝ ʢʨʠʚʳʭè. 



сс 
 

 
ʈʠʩ.3 

 
ʈʠʩ.4 

 
ʋʙʠʨʘʝʤ ʚʩʝ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠʟ ʯʝʨʪʝʞʘ. 
ʄʝʥʷʝʤ ʬʦʨʤʘʪ SVG ʥʘ STL. 
2.2.3 ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ G-ʢʦʜʘ, ʩ ʘʜʘʧʪʘʮʠʝʡ ʧʦʜ ʧʝʯʘʪʴ 
ʂʘʞʜʘʷ ʩʪʨʦʢʘ G-code ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʢʦʥʢʨʝʪʥʫʶ ʢʦʤʘʥʜʫ ʠ ʥʘʙʦʨ 

ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʩʘʤʦ ʜʝʡʩʪʚʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ.  
ʊʘʢ, ʦʙʳʯʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʚʦ ʚʨʝʤʷ ʧʝʯʘʪʠ ʤʦʞʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʨʷʜʦʤ 
ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʘʧʨʘʚʣʝʥʠʝ, ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʦʚ, ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ 
ʟʘʜʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʘʚʣʝʥʥʦʛʦ ʧʣʘʩʪʠʢʘ, ʩʢʦʨʦʩʪʴ ʠ ʫʩʢʦʨʝʥʠʝ. 

2.2.4 ʇʝʨʝʥʦʩ ʚ ʊinkercad 3D-ʤʦʜʝʣʠ 
ʀʤʧʦʨʪʠʨʦʚʘʚ ʬʘʡʣ, ʧʝʨʝʡʪʠ ʥʘ ʩʘʡʪ Tinkercad.  
ʇʦʩʣʝ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʉʦʟʜʘʪʴ ʥʦʚʳʡ ʜʠʟʘʡʥè.   
ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʀʤʧʦʨʪè ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ 

ʩʪʨʘʥʠʮʳ. 
ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʧʝʨʝʪʘʱʠʪʴ ʬʘʡʣ. 
ɼʘʣʝʝ ʥʘʯʘʣʦʩʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʜʘʥʠʷ ʰʢʦʣʳ ʧʦʣʥʦʩʪʴʶ. ʉʦʟʜʘʚʘʣʘʩʴ ʢʨʳʰʘ 

ʤʝʪʦʜʦʤ ʧʦʜʩʪʘʥʦʚʢʠ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʩʧʫʪʥʠʢʘ.  ʇʦʩʪʝʧʝʥʥʦ ʧʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʷ, 
ʤʝʜʣʝʥʥʦ ʧʦʣʫʯʘʣʘ ʥʫʞʥʫʶ ʬʦʨʤʫ ʢʨʳʰʠ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʢʦʥ, ʠʩʧʦʣʴʟʦʚʘʣʘ ʬʫʥʢʮʠʠ çɺʳʙʦʨ ʬʦʨʤʳè, çʇʝʨʝʪʘʩʢʠʚʘʥʠʝ 
ʥʘ ʦʙʲʝʢʪè, çʇʨʠʤʝʥʝʥʠʝ ʚʳʨʝʟʘè. ɿʥʘʯʝʥʠʷ ʧʦʜʙʠʨʘʣʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʬʘʡʣʘ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʀʤʧʦʨʪè ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʦʢʥʘ. 
ʈʘʩʩʦʨʪʠʨʦʚʘʣʘ ʧʦ ʚʳʙʦʨʫ. 
ʉʛʨʫʧʧʠʨʦʚʘʣʘ ʤʦʜʝʣʠ. 
ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʥʘʜ ʤʦʜʝʣʴʶ, ʝʝ ʤʦʞʥʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʚ ʬʦʨʤʘʪʝ, 

ʧʦʜʭʦʜʷʱʝʤ ʜʣʷ 3D-ʧʝʯʘʪʠ.  
ʅʘʞʘʣʘ "ʕʢʩʧʦʨʪ" ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʚʳʙʨʘʣʘ ʬʦʨʤʘʪ ʬʘʡʣʘ STL.  



ст 
 

 
 

ʈʠʩ.5 
 
2.2.5 ʇʦʜʛʦʪʦʚʢʘ ʢ 3D-ʧʝʯʘʪʠ 
ʆʪʢʘʣʠʙʨʦʚʘʣʘ ʨʘʙʦʯʠʡ ʩʪʦʣ. ʕʢʩʧʦʨʪʠʨʦʚʘʣʘ ʤʦʜʝʣʴ ʚ ʩʣʘʡʩʝʨ. ʅʘʩʪʨʦʠʣʘ 
ʧʘʨʘʤʝʪʨʳ ʧʝʯʘʪʠ ʠ ʟʘʧʫʩʢ ʧʨʦʮʝʩʩʘ. ɿʘʧʫʩʢ ʧʨʦʮʝʩʩʘ ʧʝʯʘʪʠ. 

 

 
 

ʈʠʩ.6 
2.2.6 ʈʘʩʧʝʯʘʪʢʘ 3D-ʤʘʢʝʪʘ 
ʇʦʜʛʦʪʦʚʢʘ 3D ʧʨʠʥʪʝʨʘ ʢ ʨʘʙʦʪʝ.  ʇʝʯʘʪʴ 3D ʦʙʲʝʢʪʘ. 
 

.  
ʈʠʩ.7 

2.2.7 ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ: ʩʢʣʝʡʢʘ ʜʝʪʘʣʝʡ, ʰʪʫʢʘʪʫʨʢʘ ʬʘʩʘʜʘ ʠ 
ʧʦʢʨʘʩʢʘ 

ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʩʢʣʝʠʚʘʥʠʠ, ʧʦʢʨʘʩʢʠ, ʧʝʯʘʪʠ 
ʜʝʨʝʚʴʝʚ, ʟʘʙʦʨʘ ʠ ʧʘʤʷʪʥʠʢʘ. ʇʘʤʷʪʥʠʢ ʠ ʝʣʴ ʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʣʘ ʚ 
ʧʨʦʛʨʘʤʤʝ ʊinkercad. ɸ ʟʘʙʦʨ, ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ ʩʢʘʯʘʣʘ ʠʟ ʧʨʦʛʨʘʤʤʳ ʦʪʢʨʳʪʦʛʦ 
ʜʦʩʪʫʧʘ Thingiverse.   

ʇʦʩʣʝ ʧʝʯʘʪʠ ʷ ʟʘʛʨʫʥʪʦʚʘʣʘ ʩʪʝʥʳ, ʧʨʦʰʧʘʢʣʝʚʘʣʘ, ʧʨʦʰʢʫʨʠʣʘ ʠ ʧʦʢʨʘʩʠʣʘ 
ʘʵʨʦʛʨʘʬʦʤ. ʉʧʘʷʣʘ ʧʦʜʩʚʝʪʢʫ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʄʫʭʠʥʘ ɸ.ɺ. ɼʘʣʝʝ ʥʘʯʘʣʘ 



су 
 

ʟʘʢʨʝʧʣʷʪʴ ʚʝʩʴ ʛʦʪʦʚʳʡ ʤʘʪʝʨʠʘʣ: ʘʩʬʘʣʴʪ, ʟʘʙʦʨ, ʧʘʤʷʪʥʠʢ, ʜʝʨʝʚʴʷ, ʪʨʘʚʫ, ʢʫʩʪʳ 
ʠ ʦʢʥʘ. 

       
ʈʠʩ.8                                                      ʈʠʩ.9 

 
ʈʠʩ.10                                                 ʈʠʩ.11 

               
ʈʠʩ.12                                                        ʈʠʩ. 13 

3. ʈʝʟʫʣʴʪʘʪʳ 
ʇʦ ʯʝʨʪʝʞʫ ʩʫʤʤʘ ʜʣʠʥ ʧʝʨʝʜʥʠʭ ʩʪʝʥ - 81,6ʤ, ʘ ʙʦʢʦʚʳʭ ʩʪʝʥ ï 46,4ʤ. 
ʉʫʤʤʘ ʜʣʠʥ ʧʝʨʝʜʥʠʭ ʩʪʝʥ ʤʦʜʝʣʠ: 41,3ʩʤ, ʘ ʙʦʢʦʚʳʭ - 23,2 ʩʤ. 
ʇʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ: 1:200 ʩʤ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ 

ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʤʘʢʝʪ ʟʜʘʥʠʷ. 
 

 
 



сф 
 

ʈʠʩ.14 
ɿʘʢʣʶʯʝʥʠʝ 

ɻʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʝʥʘ: ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ 3D-ʤʦʜʝʣʴ ʟʜʘʥʠʷ ʄɸʆʋ ʉʐ ˉ4, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʨʝʘʣʴʥʳʤ ʨʘʟʤʝʨʘʤ ʰʢʦʣʳ, ʠʩʧʦʣʴʟʫʷ ʯʝʨʪʝʞʠ. ɺʩʝ ʟʘʜʘʯʠ 
ʚʳʧʦʣʥʝʥʳ. ʈʘʙʦʪʘʷ ʥʘʜ ʩʚʦʠʤʠ ʧʨʦʝʢʪʘʤʠ, ʷ ʧʦʧʦʣʥʠʣʘ ʟʥʘʥʠʷ ʚ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʠ 
ʠ 3D-ʧʝʯʘʪʠ. ʅʘʫʯʠʣʘʩʴ ʧʦ ʯʝʨʪʝʞʘʤ ʩʦʟʜʘʚʘʪʴ ʤʠʥʠʘʪʶʨʥʫʶ ʢʦʧʠʶ ʟʜʘʥʠʷ. ʊʝʧʝʨʴ 
ʧʘʤʷʪʴ ʦ ʟʜʘʥʠʠ ʰʢʦʣʳ ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚ 2026 ʛʦʜʫ ʩʦʭʨʘʥʠʪʩʷ ʥʘʜʦʣʛʦ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 ʕʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ: 
 

1. ʕʣʝʢʪʨʦʥʥʦʝ ʧʦʩʦʙʠʝ ʧʦ ʨʘʙʦʪʝ ʚ Tinkercad,  ʯʘʩʪʴ 1 ʠ ʯʘʩʪʴ 2. 
2. ʕʣʝʢʪʨʦʥʥʦʝ ʧʦʩʦʙʠʝ çCorʝlDRAW ï 2020. ʈʫʢʦʚʦʜʩʪʚʦè. 
3. ʕʣʝʢʪʨʦʥʥʦʝ ʧʦʩʦʙʠʝ çʋʯʝʙʥʠʢ ʧʦ Cura 3D ð ʢʘʢ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʛʨʘʤʤʦʡ-
ʩʣʘʡʩʝʨʦʤ Curaè. 

 
 
 

ʇʆʈʊɸʊʀɺʅʓʁ ɸʕʈʆʉʊɸʊ 
ʋʩʪʝʥʢʦ ʀʣʴʷ  

ɻɹʆʋ çʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʰʢʦʣʘ ˉ35 ʛ.ʦ. ɼʦʥʝʮʢè  
9 ʢʣʘʩʩ 

ʛ. ɼʦʥʝʮʢ, ɼʦʥʝʮʢʘʷ ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʫʯʝʨʝʥʢʦ ʄʘʨʛʘʨʠʪʘ ɺʘʩʠʣʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ ɻɹʆʋ 

çʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʰʢʦʣʘ ˉ35 ʛ.ʦ. ɼʦʥʝʮʢè 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʊʝʨʨʠʪʦʨʠʷ ʥʘʰʝʡ ʙʦʣʴʰʦʡ ʈʦʜʠʥʳ ʥʘʜʝʞʥʦ ʟʘʱʠʱʝʥʘ 
ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʦʡ ʇɺʆ. ʋʢʨʝʧʣʝʥʠʝ ʦʙʦʨʦʥʳ ʛʨʘʥʠʮ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ 
ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.  ɾʝʣʘʥʠʝ ʧʦʤʦʯʴ ʥʘʰʠʤ ʚʦʠʥʘʤ ʚ 
ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʡ ʉɺʆ ʧʦʟʚʦʣʠʣʦ ʚʩʧʦʤʥʠʪʴ ʧʦʛʦʚʦʨʢʫ çʅʦʚʦʝ ï ʵʪʦ ʭʦʨʦʰʦ 
ʟʘʙʳʪʦʝ ʩʪʘʨʦʝè - ʧʨʠʤʝʥʝʥʠʝ ʘʵʨʦʩʪʘʪʦʚ ʚ ʚʦʝʥʥʦʝ ʚʨʝʤʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ 
ʚʦʟʜʫʰʥʳʤ ʠ ʥʘʟʝʤʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ, ʚ ʤʠʨʥʦʝ ʚʨʝʤʷ, ʚ 
ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʪʴ ʧʦʨʪʘʪʠʚʥʫʶ ʤʦʜʝʣʴ ʘʵʨʦʩʪʘʪʘ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, 
ʠʩʧʳʪʘʪʴ ʝʛʦ ʚ ʜʝʡʩʪʚʠʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
ʠʟʫʯʠʪʴ ʥʘʫʯʥʫʶ ʠ ʧʦʧʫʣʷʨʥʫʶ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʪʝʤʝ; ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪʳ ʧʦʜʲʝʤʥʦʡ 
ʩʠʣʳ (ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ) ʤʦʜʝʣʠ; ʠʟʛʦʪʦʚʠʪʴ ʤʦʜʝʣʴ ʘʵʨʦʩʪʘʪʘ ʠʟ ʧʦʜʨʫʯʥʳʭ 
ʩʨʝʜʩʪʚ; ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʧʨʠ ʧʦʣʝʪʝ ʧʦʨʪʘʪʠʚʥʦʛʦ 
ʘʵʨʦʩʪʘʪʘ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʦʜʝʣʴ ʘʵʨʦʩʪʘʪʘ ʚ ʤʘʩʰʪʘʙʝ 1:3. 
ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʬʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʝ 

ʤʦʜʝʣʠ ʘʵʨʦʩʪʘʪʘ. 
ɻʠʧʦʪʝʟʘ: ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʦʨʪʘʪʠʚʥʦʡ ʤʦʜʝʣʠ ʘʵʨʦʩʪʘʪʘ ʠ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʚʦʟʜʫʭʦʧʣʘʚʘʥʠʷ. 
ʄʝʪʦʜʳ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʦʣʝʪʘ ʘʵʨʦʩʪʘʪʘ, ʵʢʩʧʝʨʠʤʝʥʪ, 

ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ: ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʙʦʪʳ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʤʝʩʪʥʦʩʪʴʶ ʢʘʢ ʚ 
ʚʦʝʥʥʳʭ, ʪʘʢ ʠ ʚ ʤʠʨʥʳʭ ʮʝʣʷʭ (ʩʝʣʴʩʢʦʝ, ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ), ʘ ʪʘʢʞʝ ʢʘʢ ʰʢʦʣʴʥʦʝ 
ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʧʦʣʝʪʘ.  



тл 
 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʦʡ ʪʝʤʦʡ ʧʨʦʝʢʪʘ çʇʦʨʪʘʪʠʚʥʳʡ ʘʵʨʦʩʪʘʪè ʙʳʣ 
ʧʨʦʚʝʜʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʘʪʝʥʪʥʳʡ ʧʦʠʩʢ ʥʘ ʩʘʡʪʝ ʈʦʩʩʠʡʩʢʦʛʦ ʧʘʪʝʥʪʥʦʛʦ 
ʚʝʜʦʤʩʪʚʘ https://www.fips.ru/iiss/search_res.xhtml?faces-redirect=true . 

 ɺ ʭʦʜʝ ʧʘʪʝʥʪʥʦʛʦ ʧʦʠʩʢʘ ʙʳʣʘ ʠʟʫʯʝʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʠ ʧʘʪʝʥʪʥʘʷ 
ʠʥʬʦʨʤʘʮʠʷ (21 ʜʦʢʫʤʝʥʪ). ɺ ʜʦʢʫʤʝʥʪʘʭ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʦʧʠʩʘʥʠʝ ʠʟʦʙʨʝʪʝʥʠʡ ʢ 
ʧʘʪʝʥʪʘʤ, ʯʝʨʪʝʞʠ. ʇʦʠʩʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʤʝʶʪ ʦʩʥʦʚʥʳʝ 
ʯʘʩʪʠ: ʦʙʦʣʦʯʢʘ, ʫʜʝʨʞʠʚʘʶʱʠʝ ʪʨʦʩʳ, ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʥʘʛʥʝʪʘʥʠʷ ʛʘʟʘ (ʣʝʛʯʝ 
ʚʦʟʜʫʭʘ) ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʜʲʝʤʘ ʘʵʨʦʩʪʘʪʘ, ʧʣʘʪʬʦʨʤʘ ʜʣʷ 
ʩʧʝʮʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ, ʰʣʘʥʛʠ ʜʣʷ ʧʦʜʘʯʠ ʛʘʟʘ ʚ ʦʙʦʣʦʯʢʫ ʠʣʠ 
ʛʦʨʝʣʢʠ. ɺʩʝ ʦʥʠ ʠʤʝʶʪ ʩʣʦʞʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 
ʤʘʪʝʨʠʘʣʦʚ.  

ʄʦʞʥʦ ʣʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʤʠʥʠ ʘʵʨʦʩʪʘʪ ʧʨʠ ʤʠʥʠʤʘʣʴ-
ʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪʘʭ? ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʳ ʙʳʣʠ ʠʟʫʯʝʥʳ 
ʤʘʪʝʨʠʘʣʳ ʧʦ ʪʝʤʘʤ çɿʘʢʦʥ ɸʨʭʠʤʝʜʘè, çʇʣʘʚʘʥʠʝ ʩʫʜʦʚ. ɺʦʟʜʫʭʦʧʣʘʚʘʥʠʝè. 

ɸʵʨʦʩʪʘӢʪ - ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʘʵʨʦʩʪʘʪʠʯʝʩʢʫʶ ʧʦʜʲʸʤʥʫʶ 
ʩʠʣʫ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʸʪʩʷ ʟʘʢʣʶʯʸʥʥʳʤ ʚ ʛʘʟʦʥʝʧʨʦʥʠʮʘʝʤʫʶ ʦʙʦʣʦʯʢʫ ʛʘʟʦʤ (ʚʦʜʦ-
ʨʦʜ, ʛʝʣʠʡ, ʥʘʛʨʝʪʳʡ ʚʦʟʜʫʭ) ʩ ʤʝʥʴʰʝʡ, ʯʝʤ ʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʣʦʪʥʦʩʪʴʶ. [1]  

ɸʵʨʦʩʪʘʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʚʦʙʦʜʥʳʝ, ʧʨʠʚʷʟʥʳʝ ʠ ʫʧʨʘʚʣʷʝʤʳʝ 
(ʜʠʨʠʞʘʙʣʠ). ɺ ʠʥʪʝʨʝʩʫʶʱʠʭ ʤʝʥʷ ʮʝʣʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʳʣʦ ʠʟʫʯʠʪʴ ʠ 
ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣ ʦ ʧʨʠʚʷʟʥʳʭ ʘʵʨʦʩʪʘʪʘʭ, ʢʦʪʦʨʳʝ ʫʜʝʨʞʠʚʘʶʪʩʷ 
ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʟʝʤʣʝ ʪʨʦʩʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʳʩʦʪʫ ʠʭ ʧʦʜʲʝʤʘ. 

ɺ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʧʨʠʚʷʟʥʳʝ ʘʵʨʦʩʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
ʜʣʷ ʚʦʟʜʫʰʥʦʛʦ ʟʘʛʨʘʞʜʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʦʛʥʷ ʘʨʪʠʣʣʝʨʠʠ. ʇʝʨʚʳʝ ʫʩʧʝʭʠ 
ʘʵʨʦʩʪʘʪʯʠʢʠ ʧʦʢʘʟʘʣʠ ʚ ʥʝʙʝ ʄʦʩʢʚʳ ʫʞʝ 23 ʠʶʣʷ 1941 ʛʦʜʘ. ʅʘʜ ʄʦʩʢʚʦʡ 
ʘʵʨʦʩʪʘʪʘʤʠ ʟʘʛʨʘʞʜʝʥʠʷ ʙʳʣʦ ʫʥʠʯʪʦʞʝʥʦ ʥʝ ʤʝʥʝʝ 150 ʩʘʤʦʣʸʪʦʚ ʚʨʘʛʘ. ɺ 1943 
ʛʦʜʫ ʄʦʩʢʚʫ ʟʘʱʠʱʘʣʠ 440 ʟʘʛʨʘʜʠʪʝʣʴʥʳʭ ʧʦʩʪʦʚ, ʘ ʚʩʝʛʦ ʥʘ ʬʨʦʥʪʘʭ ʚ ʚʦʟʜʫʭ 
ʧʦʜʥʠʤʘʣʦʩʴ ʦʢʦʣʦ ʪʨʸʭ ʪʳʩʷʯ ʘʵʨʦʩʪʘʪʦʚ. [2] 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʚʷʟʥʳʝ ʘʵʨʦʩʪʘʪʳ, ʢʘʢ ʠ ʚ ʧʨʦʰʣʦʤ, ʩʦʩʪʦʷʪ ʠʟ 
ʢʘʧʣʝʚʠʜʥʦʛʦ ʙʘʣʣʦʥʘ-ʦʙʦʣʦʯʢʠ ʩ ʭʚʦʩʪʦʚʳʤʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘʤʠ. ɹʘʣʣʦʥ 
ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʪʢʘʥʠ ʠʣʠ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɿʘʧʨʘʚʣʷʶʪ ʘʵʨʦʩʪʘʪ ʚʦʜʦʨʦʜʦʤ.  
 ɸʵʨʦʩʪʘʪ ʤʦʞʝʪ ʙʳʪʴ ʫʜʦʙʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʚʝʜʢʠ.  
ɼʣʷ ʦʭʨʘʥʳ ʨʦʩʩʠʡʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʉʠʨʠʠ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʠʚʷʟʥʳʝ ʘʵʨʦʩʪʘʪʳ ʩ 
ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʪʘʥʮʠʷʤʠ, ʩʧʦʩʦʙʥʳʝ ʥʝʩʪʠ ʜʝʞʫʨʩʪʚʦ ʩʫʪʢʘʤʠ, ʩʣʝʜʠʪʴ ʟʘ 
ʤʝʩʪʥʦʩʪʴʶ ʩ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʛʦ ʨʘʢʫʨʩʘ. ʇʫʥʢʪ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʙʘʟʝ ʧʨʠʚʷʟʥʦʛʦ 
ʘʵʨʦʩʪʘʪʘ ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʩʨʝʜʩʪʚ ʈʕɹ. 

ɺ ʦʩʥʦʚʝ ʚʦʟʜʫʭʦʧʣʘʚʘʥʠʷ ʣʝʞʠʪ ʚʩʝʤ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʟʘʢʦʥ ɸʨʭʠʤʝʜʘ: ʥʘ 
ʪʝʣʦ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʛʘʟʝ (ʚʦʟʜʫʭʝ), ʜʝʡʩʪʚʫʝʪ ʚʳʪʘʣʢʠʚʘʶʱʘʷ ʩʠʣʘ, ʨʘʚʥʘʷ ʚʝʩʫ ʛʘʟʘ 
ʚ ʦʙʲʝʤʝ ʪʝʣʘ. [3]  

ʉʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷʤ ʧʣʘʚʘʥʠʷ ʪʝʣ, ʜʣʷ ʧʣʘʚʘʥʠʷ ʤʦʝʛʦ ʘʵʨʦʩʪʘʪʘ ʚ ʚʦʟʜʫʭʝ, 
ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʦʜʲʸʤʥʘʷ ʩʠʣʘ (ʘʨʭʠʤʝʜʦʚʘ ʩʠʣʘ) ʢʦʤʧʝʥʩʠʨʦʚʘʣʘ ʩʠʣʫ 
ʘʵʨʦʩʪʘʪʘ: FA = Fʪ (1). ʅʦ ʯʪʦʙʳ ʘʵʨʦʩʪʘʪ ʧʦʜʥʠʤʘʣʩʷ ʚʚʝʨʭ ʚʳʪʘʣʢʠʚʘʶʱʘʷ ʩʠʣʘ 

ʙʳʣʘ ʙʦʣʴʰʝ ʩʠʣʳ ʪʷʞʝʩʪʠ FA  Fʪ. ʀʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʳ ʠʟ ʢʫʨʩʘ ʬʠʟʠʢʠ, ʨʘʩʧʠʰʝʤ 

ʢʘʞʜʫʶ ʩʠʣʫ ʠʟ ʫʢʘʟʘʥʥʦʛʦ ʨʘʚʝʥʩʪʚʘ. ʇʦʣʫʯʠʤ, ʯʪʦ Fʪ = MʘʵʨĿg (2), ʛʜʝ ʄ ï ʵʪʦ ʦʙʱʘʷ 
ʤʘʩʩʘ: ʦʙʦʣʦʯʢʠ ʘʵʨʦʩʪʘʪʘ (mʦʙ), ʤʘʩʩʘ ʛʝʣʠʷ (mʅʝ), ʦʙʨʫʯʘ (mʦ), ʚʝʨʝʚʦʯʢʠ (mʪʨʦʩ), 
ʢʘʙʝʣʷ ʜʣʷ ʢʘʤʝʨʳ (mʢ), ʧʣʦʱʘʜʢʠ ʜʣʷ ʛʨʫʟʘ (ʚʠʜʝʦ ʢʘʤʝʨʳ) (mʛʨʫʟ), g ï ʫʩʢʦʨʝʥʠʝ 
ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ï 9,82 ʅ/ʢʛ. ɺ ʢʘʯʝʩʪʚʝ ʛʘʟʘ, ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʥʘʧʦʣʥʷʪʴʩʷ ʘʵʨʦʩʪʘʪ, 
ʚʳʙʨʘʥ ʛʝʣʠʡ - ʛʘʟ, ʢʦʪʦʨʳʡ ʣʝʛʯʝ ʚʦʟʜʫʭʘ ʠ ʙʝʟʦʧʘʩʥʝʝ ʚʦʜʦʨʦʜʘ.  ɺʳʪʘʣʢʠʚʘʶʱʘʷ 
ʩʠʣʘ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ FA = ɟʚĿgĿVʘʵʨ (3), ʛʜʝ ɟʚ ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ, Vʘʵʨ ï ʦʙʲʝʤ 
ʘʵʨʦʩʪʘʪʘ. ʇʦʜʩʪʘʚʠʤ ʚ ʨʘʚʝʥʩʪʚʦ (1) ʚʳʨʘʞʝʥʠʷ (2) ʠ (3):  

ɟHeĿVʘʵʨ + mʦʙ + mʧʣʘʪʬ + mʦ + mʢ + mʪʨʦʩ + mʛʨʫʟ = ɟʚĿVʘʵʨ  

https://www.fips.ru/iiss/search_res.xhtml?faces-redirect=true
https://bigenc.ru/c/letatel-nyi-apparat-ed614a
https://bigenc.ru/c/pod-iomnaia-sila-716525
https://bigenc.ru/c/vodorod-7c381b
https://bigenc.ru/c/vodorod-7c381b
https://bigenc.ru/c/gelii-9d40bf
https://bigenc.ru/c/plotnost-veshchestva-dacc8e
https://bigenc.ru/c/dirizhabl-86371d


тм 
 

ɺʳʨʘʟʠʤ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʚʝʥʩʪʚʘ ʤʘʩʩʫ ʛʨʫʟʘ, ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʧʦʜʥʷʪʴ 
ʧʦʨʪʘʪʠʚʥʳʡ ʘʵʨʦʩʪʘʪ ʥʘ ʩʚʦʡ ʙʦʨʪ: mʛʨʫʟ = Vʘʵʨ Ŀ (ɟʚ - ɟHe) ï (mʦʙ + mʦ + mʧʣʘʪʬ + mʢ + 
mʪʨʦʩ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ:  
ʇʣʦʱʘʜʴ 
ʧʦʚʝʨʭʥʦʩʪʠ 
ʘʵʨʦʩʪʘʪʘ 

ʆʙʲʝʤ 
ʛʘʟʘ 

ʄʘʩʩʘ 
ʦʙʦʣʦʯʢʠ 

mʦʙ 

ʄʘʩʩʘ 
ʦʙʨʫʯʘ 

mʦ 
 

ʄʘʩʩʘ 
ʧʣʘʪʬʦʨʤʳ 

mʧʣʘʪʬ 

ʄʘʩʩʘ 
ʪʨʦʩʘ 
mʪʨʦʩ 

ʄʘʩʩʘ 
ʢʘʙʝʣʷ 

mʢ 

4,3 ʤĮ 0,42 ʤį 125 ʛ 155 ʛ 10 ʛ 2ʛ 50 ʛ 

ʇʦʜʩʪʘʚʣʷʷ ʚʳʯʠʩʣʝʥʥʳʡ ʨʘʥʝʝ ʦʙʲʸʤ ʰʘʨʘ ʠ ʧʣʦʪʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʛʝʣʠʷ, 

ʠʤʝʝʤ: mʛʨʫʟ = 0,42 ʤį Ŀ (1,29 
̋̄

̍
 ï 0,1784 

̋̄

̍
) ï (0,125 ʢʛ +0,155 ʢʛ + 0,01 ʢʛ +0,002 ʢʛ + 

0,05 ʢʛ) = 0,174872 ʢʛ  
ʄʦʡ ʧʦʨʪʘʪʠʚʥʳʡ ʘʵʨʦʩʪʘʪ ʤʦʞʝʪ ʧʦʜʥʷʪʴ ʛʨʫʟ, ʤʘʩʩʘ ʢʦʪʦʨʦʛʦ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 174 ʛ. ʕʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʧʣʘʪʬʦʨʤʝ ʚʠʜʝʦ 
ʢʘʤʝʨʫ ʜʣʷ ʢʦʧʪʝʨʦʚ, ʪ.ʢ. ʤʘʩʩʘ ʝʝ ʧʨʠʤʝʨʥʦ ʥʝ ʙʦʣʝʝ 30 ʛ. 

ʈʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʥʘʯʘʪʘ ʩ ʩʦʟʜʘʥʠʷ ʩʭʝʤʳ (ʩʤ.ʈʠʩ.1 ʠ 
ʇʨʠʣʦʞʝʥʠʝ 1). 

 
ʈʠʩ.1. ʉʭʝʤʘ ʧʦʨʪʘʪʠʚʥʦʛʦ ʘʵʨʦʩʪʘʪʘ  

 
ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʠ ʧʦʨʪʘʪʠʚʥʦʛʦ ʘʵʨʦʩʪʘʪʘ ʚ ʤʘʩʰʪʘʙʝ 1:3 

ʧʦʥʘʜʦʙʠʣʦʩʴ: 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ 
ɽʜʠʥʠʮʘ 
ʠʟʤʝʨʝʥʠʷ 

ʂʦʣ-ʚʦ 
ʎʝʥʘ ʟʘ 
ʝʜʠʥʠʮʫ 

ɿʘʪʨʘʯʝʥʥʘʷ 
ʩʫʤʤʘ, ʨʫʙ. 

ʇʣʝʥʢʘ ʪʦʣʱʠʥʦʡ 40 ʤʢʤ 
ʨʫʢʘʚ 1,5 ʤ  ʤ 2 50 100 

ʕʣʝʢʪʨʦʢʘʙʝʣʴ-ʢʘʥʘʣ 
ʧʣʘʩʪʠʢʦʚʳʡ 2ʤ ʰʪ. 3 100 300 

ʅʠʪʢʘ ʪʝʭʥʠʯʝʩʢʘʷ ʢʘʪʫʰʢʘ 
100 ʤ ʰʪ. 1 80 80 

ɻʝʣʠʡ ʛʘʟ ʤį 0,42 3600 1512 

                                                                                                      ɺʩʝʛʦ: 1992 ʨʫʙ. 

ʉʪʦʠʤʦʩʪʴ ʨʘʩʩʯʠʪʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʡʩ-ʣʠʩʪʦʤ ʊʎ çɻʘʣʘʢʪʠʢʘè 
ʛʦʨʦʜʘ ɼʦʥʝʮʢʘ ɼʅʈ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʫʩʪʨʦʡʩʪʚʘ 
ʩʦʩʪʘʚʠʣʠ 1992 ʨʫʙʣʷ ʧʨʠ ʧʦʢʫʧʢʝ ʚʩʝʭ ʤʘʪʝʨʠʘʣʦʚ (ʦʩʪʘʪʢʠ ʤʘʪʝʨʠʘʣʘ ʧʨʠʛʦʜʷʪʩʷ 
ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʨʫʛʠʭ ʠʟʜʝʣʠʡ), ʯʪʦ ʥʘ ʧʦʨʷʜʦʢ ʜʝʰʝʚʣʝ ʧʨʠʦʙʨʝʪʝʥʠʷ 
ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʜʣʷ ʠʟʚʝʩʪʥʳʭ ʮʝʣʝʡ. 



тн 
 

ʇʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʠ ʘʵʨʦʩʪʘʪʘ:  
1. ʀʟ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʠ ʚʳʨʝʟʘʥʳ ʜʚʘ ʢʨʫʛʘ, ʜʠʘʤʝʪʨʦʤ 1,5 ʤ. 
2. ʂʨʘʷ ʜʚʫʭ ʢʨʫʛʦʚ ʩʧʘʷʥʳ ʩ ʧʦʤʦʱʴʶ ʫʪʶʛʘ. ʉʙʦʢʫ ʧʨʠʧʘʷʥʘ ʪʨʫʙʦʯʢʘ ʠʟ 

ʧʣʝʥʢʠ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʦʙʦʣʦʯʢʠ ʛʘʟʦʤ. 
3. ɺʟʷʪʳ 2 ʧʣʘʩʪʠʢʦʚʳʭ ʵʣʝʢʪʨʦʢʘʙʝʣʴ-ʢʘʥʘʣʘ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʨʦ-

ʢʣʘʜʢʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʩʥʷʪʴ ʩ ʥʠʭ ʢʨʳʰʢʠ ʠ ʠʟʛʦʪʦʚʠʪʴ ʢʨʫʛʣʳʡ ʦʙʨʫʯ, 
ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʢʘʨʢʘʩʦʤ ʜʣʷ ʘʵʨʦʩʪʘʪʘ. ɺ ʢʘʨʢʘʩʝ ʜʨʝʣʴʶ ʥʫʞʥʦ ʧʨʦʩʚʝʨʣʠʪʴ 
ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʦʙʦʣʦʯʢʠ ʩ ʧʦʤʦʱʴʶ ʥʠʪʦʢ. ʂ ʵʪʠʤ ʞʝ ʦʪʚʝʨʩʪʠʷʤ ʢʨʝʧʠʪʩʷ 
ʛʨʫʟ (ʢʘʤʝʨʘ ʥʘ ʧʣʦʱʘʜʢʝ) ʠ ʫʜʝʨʞʠʚʘʶʱʠʡ ʪʨʦʩʠʢ. 

4. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʝʙʝʜʢʠ ʥʫʞʥʦ ʚʟʷʪʴ ʜʚʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʨʳʰʢʠ ʦʪ ʙʘ-
ʥʦʢ ʠ ʥʝʙʦʣʴʰʦʡ ʜʝʨʝʚʷʥʥʳʡ ʮʠʣʠʥʜʨ (ʢʫʩʦʯʝʢ ʨʫʯʢʠ ʦʪ ʣʦʧʘʪʳ). ɺ ʮʠʣʠʥʜʨʝ ʧʨʦʩʚʝʨ-
ʣʠʪʴ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʦʩʠ. ʆʩʴ ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʰʧʠʣʴʢʠ ʩ ʨʝʟʴʙʦʡ ʄ8. ɺ 
ʮʠʣʠʥʜʨ ʚʩʪʘʚʣʷʝʪʩʷ ʦʩʴ, ʢ ʥʝʡ ʛʘʡʢʘʤʠ ʧʨʠʢʨʫʯʠʚʘʶʪʩʷ ʢʨʫʛʣʳʝ ʢʨʳʰʢʠ. ʀʟ ʜʦʩʢʠ 
ʥʫʞʥʦ ʚʳʧʠʣʠʪʴ ʦʧʦʨʳ ʜʣʷ ʢʘʪʫʰʢʠ ʣʝʙʝʜʢʠ, ʩʢʨʝʧʠʪʴ ʠʭ ʩʘʤʦʨʝʟʘʤʠ ʧʦ ʜʝʨʝʚʫ. ʆʩʴ 
ʩʦʛʥʫʪʴ ʚ ʚʠʜʝ ʨʫʯʢʠ ʜʣʷ ʚʨʘʱʝʥʠʷ. 

ʅʘ ʢʘʪʫʰʢʫ ʣʝʙʝʜʢʠ ʧʨʠʢʨʝʧʠʣ ʪʝʭʥʠʯʝʩʢʫʶ ʥʠʪʴ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ 
ʪʨʦʩʠʢʘ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʘʵʨʦʩʪʘʪʘ ʧʨʠ ʧʦʜʲʝʤʝ. 

ʃʠʥʟʦʦʙʨʘʟʥʘʷ ʬʦʨʤʘ ʘʵʨʦʩʪʘʪʘ ʚʳʙʨʘʥʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ɸ ʪʘʢʞʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʦʥʩʪʨʫʢʮʠʠ 
ʵʣʝʢʪʨʦʢʘʙʝʣʴ-ʢʘʥʘʪʘ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʩʦʟʜʘʝʪ ʧʨʦʩʪʦʡ ʢʘʨʢʘʩ 
ʘʵʨʦʩʪʘʪʘ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʦʜʝʣʠ ʘʵʨʦʩʪʘʪʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦʟʨʘʯʥʘʷ ʧʣʸʥʢʘ.  
ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʨʪʘʪʠʚʥʦʛʦ ʘʵʨʦʩʪʘʪʘ ʚ ʚʦʝʥʥʳʭ ʮʝʣʷʭ ʮʚʝʪ ʧʣʝʥʢʠ ʙʫʜʝʪ 
ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʤʘʩʢʠʨʦʚʢʝ ʥʘ ʬʦʥʝ ʥʝʙʘ. ɺ ʩʣʫʯʘʝ ʧʨʦʙʠʪʠʷ ʦʙʦʣʦʯʢʠ, ʧʨʦʠʟʦʡʜʝʪ 
ʩʧʫʩʢ ʚ ʨʝʞʠʤʝ ʧʘʨʘʰʶʪʘ. 

ʌʦʪʦʛʨʘʬʠʠ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʠ ʘʵʨʦʩʪʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʇʨʠʣʦʞʝʥʠʠ 2.  

ʀʟ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʬʠʟʠʢʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʳʩʦʪʳ ʪʝʤʧʝʨʘʪʫʨʘ 
ʚʦʟʜʫʭʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠʟʤʝʥʷʝʪʩʷ.  

ʇʨʦʚʝʜʝʤ ʨʘʩʯʝʪʳ ʧʣʦʪʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʥʘ ʜʝʥʴ ʟʘʧʫʩʢʘ 
ʤʦʜʝʣʠ. 24 ʤʘʨʪʘ 2024ʛ. ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 10 0ʉ (10 + 273ʂ = 283ʂ), 
ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ 739 ʤʤ.ʨʪ.ʩʪ. (739 ʤʤ.ʨʪ.ʩ. Ŀ133,3 ʇʘ = 98508,7ʇʘ) 

ʈʘʩʩʯʠʪʘʝʤ ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʠʩʧʦʣʴʟʫʷ ʫʨʘʚʥʝʥʠʝ ʄʝʥʜʝʣʝʝʚʘ-ʂʣʘʧʝʡʨʦʥʘ: 

ɟʚ = 
̑́ ̓̍

 Ͻ˟
 = 

ȟ˜́

 ̠ ȟ  
ˑ̇

̋ ̄Ͻ̠

 = 1,2126 
̋̄

̍
  1,213

̋̄

̍
, ʛʜʝ R ï ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ ʜʣʷ ʩʫʭʦʛʦ 

ʚʦʟʜʫʭʘ. 
 ʈʘʩʩʯʠʪʘʝʤ ʤʘʩʩʫ ʛʨʫʟʘ ʧʨʠ ʵʪʦʡ ʧʣʦʪʥʦʩʪʠ ʚʦʟʜʫʭʘ: 

 mʛʨʫʟ = 0,42 ʤį Ŀ (1,29 
̋̄

̍
 ï 0,213 

̋̄

̍
) ï (0,125 ʢʛ +0,155 ʢʛ + 0,01 ʢʛ +0,002 ʢʛ + 0,05 

ʢʛ) = 0,11234 ʢʛ. ʇʦʜʥʷʪʴ ʥʘ ʙʦʨʪ ʘʵʨʦʩʪʘʪʘ ʤʦʞʥʦ ʛʨʫʟ ʥʝ ʙʦʣʝʝ 112 ʛ, ʯʪʦʙʳ ʘʵʨʦʩʪʘʪ 
ʚʟʣʝʪʝʣ. 

ʇʦʚʪʦʨʥʳʡ ʟʘʧʫʩʢ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʧʦʤʝʱʝʥʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 18 0ʉ 
(291ʂ) ʧʨʠ ʪʦʤ ʞʝ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ.  

ʇʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʢʦʤʥʘʪʝ:     

 ɟʚ = 
̑́ ̓̍

 Ͻ˟
 = 

ȟ˜́

 ̠ ȟ  
ˑ̇

̋ ̄Ͻ̠

  1,1793 
̋̄

̍
  

ʄʘʩʩʘ ʛʨʫʟʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʜʥʷʪʴ ʤʦʜʝʣʴ: 

mʛʨʫʟ = 0,42 ʤį Ŀ (1,29 
̋̄

̍
 ï 0,1793 

̋̄

̍
) ï (0,125 ʢʛ +0,155 ʢʛ + 0,01 ʢʛ +0,002 ʢʛ + 0,05 

ʢʛ)  0,124  ʢʛ  

ʇʦʜʥʷʪʴ ʥʘ ʙʦʨʪ ʘʵʨʦʩʪʘʪʘ ʤʦʞʥʦ ʛʨʫʟ ʥʝ ʙʦʣʝʝ 124 ʛ.  ʄʘʩʩʘ ʚʠʜʝʦ ʢʘʤʝʨʳ 
28ʛ., ʟʘʧʘʩ ʝʱʝ ʝʩʪʴ.  



то 
 

ʄʦʡ ʧʦʨʪʘʪʠʚʥʳʡ ʘʵʨʦʩʪʘʪ ʚʟʣʝʪʝʣ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ! ʄʦʠ ʨʘʩʯʝʪʳ ʚʝʨʥʳ! 
ʇʦʜʲʝʤ ʧʦʨʪʘʪʠʚʥʦʛʦ ʘʵʨʦʩʪʘʪʘ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʧʦ ʩʩʳʣʢʝ 
https://disk.yandex.ru/i/K6Gye1lyQwpxSg 

ʋ ʤʝʥʷ ʧʦʣʫʯʠʣʦʩʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 
ʧʦʨʪʘʪʠʚʥʫʶ ʤʦʜʝʣʴ ʧʦʨʪʘʪʠʚʥʦʛʦ ʘʵʨʦʩʪʘʪʘ ʠ ʜʦʢʘʟʘʪʴ ʛʠʧʦʪʝʟʫ.  ɺ ʭʦʜʝ ʨʘʙʦʪʳ 
ʧʦʥʷʣ ʬʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʧʦʣʝʪʘ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʪʠʧʘ 
ʧʨʠʚʷʟʥʦʡ ʘʵʨʦʩʪʘʪ.  

ʄʦʶ ʤʦʜʝʣʴ ʤʦʞʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ: ʚʳʙʨʘʪʴ ʤʘʪʝʨʠʘʣ ʜʣʷ ʦʙʦʣʦʯʢʠ, 
ʢʦʪʦʨʳʡ ʜʦʣʛʦʝ ʚʨʝʤʷ ʙʫʜʝʪ ʥʝ ʧʨʦʧʫʩʢʘʪʴ ʛʘʟ ʠʟ ʘʵʨʦʩʪʘʪʘ; ʥʘ ʢʘʨʢʘʩ-ʦʙʨʫʯ ʤʦʞʥʦ 
ʫʢʨʝʧʠʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ (ʤʦʜʝʣʴ ʩʪʘʥʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʣʝʪʥʳʤ ʘʧʧʘʨʘʪʦʤ). 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɹʦʣʴʰʘʷ ʨʦʩʩʠʡʩʢʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ: ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ. ï ʄʦʩʢʚʘ, 2022. 
- URL:  https://bigenc.ru/s?q=ʘʵʨʦʩʪʘʪ&p=1 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 20.02.2024). 

2.  ʇʘʚʣʦʚ, ɺ. ʂʘʢ ʚʦʝʚʘʣʠ ʜʠʨʠʞʘʙʣʠ ʚ ɺʝʣʠʢʫʶ ʆʪʝʯʝʩʪʚʝʥʥʫʶ/ ɺ. ʇʘʚ-
ʣʦʚ// ʀʩʪʦʨʠʷ ʈʌ. ɻʣʘʚʥʳʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʦʨʪʘʣ ʩʪʨʘʥʳ: https://histrf.ru/ - 2012. - URL:  
https://histrf.ru/read/articles/kak-voievali-dirizhabli-v-vielikuiu-otiechiestviennuiu (ʜʘʪʘ ʦʙ-
ʨʘʱʝʥʠʷ 12.01.2024). 

3. ʇʝʨʳʰʢʠʥ ʀ.ʄ. ʌʠʟʠʢʘ 7 ʢʣʘʩʩ : ʫʯʝʙʥʠʢ/ ʀ.ʄ.ʇʝʨʳʰʢʠʥ, ɸ.ʀ.ʀʚʘʥʦʚ. ï 
2-ʝ ʠʟʜ. ʩʪʝʨʝʦʪʠʧʥʦʝ ï ʄʦʩʢʚʘ : ʇʨʦʩʚʝʱʝʥʠʝ, 2022. ï 240ʩ. - ʊʝʢʩʪ : ʥʝʧʦʩʨʝʜʩʪʚʝʥ-
ʥʳʡ. 

ʇʨʠʣʦʞʝʥʠʝ 1 
ʉʭʝʤʘ ʤʦʜʝʣʠ ʧʦʨʪʘʪʠʚʥʦʛʦ ʘʵʨʦʩʪʘʪʘ 

 

 

https://disk.yandex.ru/i/K6Gye1lyQwpxSg
https://bigenc.ru/s?q=аэростат&p=1
https://histrf.ru/
https://histrf.ru/read/articles/kak-voievali-dirizhabli-v-vielikuiu-otiechiestviennuiu


тп 
 

 
ʇʨʠʣʦʞʝʥʠʝ 2. ʇʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʠ ʧʦʨʪʘʪʠʚʥʦʛʦ ʘʵʨʦʩʪʘʪʘ 
 

    
 

ʅʘʥʝʩʝʥʠʝ ʨʘʟʤʝʪʢʠ ʥʘ ʧʦʣʦʪʥʦ ʦʙʦʣʦʯʢʠ, ʧʦʣʫʯʝʥʠʝ ʜʝʪʘʣʝʡ ʦʙʦʣʦʯʢʠ 

  
ʉʢʣʝʠʚʘʥʠʝ ʜʝʪʘʣʝʡ ʦʙʦʣʦʯʢʠ 

ʘʵʨʦʩʪʘʪʘ 
ʀʟʛʦʪʦʚʣʝʥʠʝ ʢʘʨʢʘʩʘ - ʦʙʦʜʘ 

 



тр 
 

  

ʀʟʛʦʪʦʚʣʝʥʠʝ ʣʝʙʝʜʢʠ 
 

  
ʇʦʣʝʪ ʘʵʨʦʩʪʘʪʘ ʚ ʧʦʤʝʱʝʥʠʠ ʇʦʣʝʪ ʘʵʨʦʩʪʘʪʘ ʥʘ ʫʣʠʮʝ 

 
 
 

ɸɺʊʆʅʆʄʅɸʗ ɼʆʉʊɸɺʂɸ ɻʈʋɿɸ ʉ ʇʆʄʆʑʔʖ ɼʈʆʅɸ 
ʐʘʣʜʦ ʅʠʢʠʪʘ  

ʄɸʆʋ ʃʠʮʝʡ ˉ1 ʠʤʝʥʠ ɸ.ʉ. ʇʫʰʢʠʥʘ, ʛ. ʊʦʤʩʢ, 9 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʄʦʪʦʚʠʣʦʚ ʄʘʨʢ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ɸʅʆ ɼʆ ñʂʚʘʥʪʦʨʠʫʤò, ʊʦʤʩʢʠʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ 

 
ɼʨʦʥ ʜʣʷ ʘʚʪʦʥʦʤʥʦʡ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ð ʵʪʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʚʦʟʜʫʰʥʦʝ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʨʘʟʣʠʯʥʳʭ ʪʦʚʘʨʦʚ ʩ ʤʠʥʠ-
ʤʘʣʴʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʯʝʣʦʚʝʢʘ. ʆʥ ʦʩʥʘʱʸʥ ʤʥʦʞʝʩʪʚʦʤ ʜʘʪʯʠʢʦʚ ʠ ʩʠʩʪʝʤ, ʢʦ-
ʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʥʫʶ ʘʚʪʦʥʦʤʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʜʦʩʪʘʚʢʠ. ʊʘʢʠʝ ʜʨʦʥʳ ʠʜʝ-
ʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʜʦʩʪʘʚʢʠ ʥʝʙʦʣʴʰʠʭ ʪʦʚʘʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʝʜʠʢʘʤʝʥʪʳ, ʝʜʘ, ʜʦʢʫ-
ʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʪʦʚʘʨʦʚ ʠʟ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ. ʀʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʚ ʛʦʨʦʜʘʭ ʩ 
ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʦʡ, ʪʘʢ ʠ ʚ ʦʪʜʘʣʸʥʥʳʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʜʦʩʪʘʚʢʠ 
ʤʦʛʫʪ ʙʳʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʠʣʠ ʥʝʫʜʦʙʥʳʤʠ. 



тс 
 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʣʫʯʰʝʥʠʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʘʚʪʦʥʦʤʥʳʭ ʜʨʦʥʦʚ, ʪʘ-
ʢʠʝ ʩʠʩʪʝʤʳ ʜʦʩʪʘʚʢʠ ʩʪʘʥʫʪ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʝʩʧʝ-
ʯʠʚʘʷ ʙʳʩʪʨʦʝ, ʥʘʜʸʞʥʦʝ ʠ ʵʢʦʣʦʛʠʯʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʛʨʫʟʦʚ. 
ʎʝʣʴ: ʉʦʟʜʘʪʴ ʜʨʦʥ ʜʣʷ ʘʚʪʦʥʦʤʥʦʡ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʫʯʘʩʪʠʝʤ 

ʯʝʣʦʚʝʢʘ. 
ɿʘʜʘʯʠ: 
1. ʉʦʙʨʘʪʴ ʢʦʨʧʫʩ ʜʨʦʥʘ; 
2. ʇʦʤʝʩʪʠʪʴ ʠ ʧʦʜʢʣʶʯʠʪʴ ʧʦʣʸʪʥʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʩʠʩʪʝʤʫ GPS, ʧʣʘʪʫ Rasp-
berry Pi ʠ ʜʘʪʯʠʢʠ; 
3. ɿʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʧʣʘʪʫ Raspberry Pi ʥʘ ʘʚʪʦʥʦʤʥʳʡ ʧʦʣʸʪ ʠ ʜʦʩʪʘʚʢʫ ʛʨʫʟʦʚ; 
4. ʉʦʙʨʘʪʴ ʟʘʭʚʘʪ ʜʣʷ ʜʨʦʥʘ; 
5. ʄʝʭʘʥʠʟʠʨʦʚʘʪʴ ʟʘʭʚʘʪ ʜʣʷ ʜʨʦʥʘ; 
6. ʉʦʚʤʝʩʪʠʪʴ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʜʨʦʥʘ. 
ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ: 
ʅʘ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʘʥʠʡ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʭ ʜʨʦʥʦʚ ʜʣʷ ʘʚʪʦ-

ʥʦʤʥʦʡ ʜʦʩʪʘʚʢʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʭʦʞʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʦʧʠʩʘʥʥʳʤ 
ʨʘʥʝʝ ʫʩʪʨʦʡʩʪʚʦʤ. ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʪʘʢʠʭ ʘʥʘʣʦʛʦʚ: 

Amazon Prime Air ð ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʧʨʦʝʢʪʦʚ ʘʚʪʦʥʦʤʥʳʭ ʜʨʦʥʦʚ 
ʜʣʷ ʜʦʩʪʘʚʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ Amazon. ɼʨʦʥʳ Prime Air ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 
ʜʦʩʪʘʚʢʠ ʥʝʙʦʣʴʰʠʭ ʪʦʚʘʨʦʚ (ʜʦ 2.3 ʢʛ) ʥʘ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 24 ʢʠʣʦʤʝʪʨʦʚ. 

Wing ð ʵʪʦ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʢʦʤʧʘʥʠʠ Alphabet (ʤʘʪʝʨʠʥʩʢʦʡ ʢʦʤʧʘʥʠʠ Google), 
ʢʦʪʦʨʦʝ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʜʨʦʥʦʚ ʜʣʷ ʜʦʩʪʘʚʢʠ. ɼʨʦʥʳ Wing ʫʞʝ ʘʢʪʠʚʥʦ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʚ ɸʚʩʪʨʘʣʠʠ ʠ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʷʭ ʉʐɸ. ʕʪʠ ʜʨʦʥʳ 
ʤʦʛʫʪ ʜʦʩʪʘʚʣʷʪʴ ʧʘʢʝʪʳ ʚʝʩʦʤ ʜʦ 1,5 ʢʛ. 

Zipline ð ʵʪʦ ʢʦʤʧʘʥʠʷ, ʢʦʪʦʨʘʷ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʜʦʩʪʘʚʢʝ ʤʝʜʠʮʠʥʩʢʠʭ 
ʪʦʚʘʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʣʝʢʘʨʩʪʚʘ ʠ ʢʨʦʚʴ, ʚ ʦʪʜʘʣʸʥʥʳʝ ʨʘʡʦʥʳ ʩ ʧʦʤʦʱʴʶ ʜʨʦʥʦʚ. ʆʥʠ 
ʨʘʙʦʪʘʶʪ ʚ ɸʬʨʠʢʝ ʠ ʧʣʘʥʠʨʫʶʪ ʨʘʩʰʠʨʝʥʠʝ ʚ ʜʨʫʛʠʝ ʨʝʛʠʦʥʳ. ɼʘʣʴʥʦʩʪʴ: ʜʦ 80 ʢʤ 
(ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ð ʜʦ 160 ʢʤ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ). ɻʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ: ʜʦ 1.5 ʢʛ. 

ɺʩʝ ʵʪʠ ʜʨʦʥʳ ʠʤʝʶʪ ʩʭʦʞʠʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ, ʥʦ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʠ ʜʘʣʴʥʦʩʪʠ ʧʦʣʸʪʘ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʠʭ 
ʩʠʩʪʝʤ ʜʦʩʪʘʚʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʙʳʩʪʨʫʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʜʦʩʪʘʚʢʫ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʭ 
ʦʙʣʘʩʪʷʭ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʣʦʛʠʩʪʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʤʝʥʝʝ ʫʜʦʙʥʳʤʠ ʠʣʠ ʜʦʨʦ-
ʛʠʤʠ. 
ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ: 

1. DJI ʄʦʪʦʨʳ 2312E Motor(800kv, CCW) 

2. ʂʦʥʪʨʦʣʣʝʨʳ DJI ESC 420LITE 

3. ʈʘʤʘ ʢʚʘʜʨʦʢʦʧʪʝʨʘ Tarot FY450 

4. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ Holybro Pixhawk 4 

5. Raspberry Pi 4  

6. ʇʨʦʚʦʜʘ çʧʘʧʘ ʤʘʤʘè. 



тт 
 

 
 

ʈʠʩʫʥʦʢ 1. ʂʚʘʜʨʦʢʦʧʪʝʨ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ Pixhawk 4 
 

 
ʈʠʩʫʥʦʢ 2. ʈʘʩʧʝʯʘʪʘʥʥʳʡ ʤʘʥʠʧʫʣʷʪʦʨ 

 
ɿʘʢʣʶʯʝʥʠʝ ʠ ʠʪʦʛʠ ʨʘʙʦʪʳ:  
ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʧʨʦʝʢʪʠʨʦʚʘʥ, ʨʘʩʧʝʯʘʪʘʥ ʠ ʩʦʙʨʘʥ ʢʦʨʧʫʩʘ ʜʨʦʥʘ ʠ ʩʦʙʨʘʥ 

ʟʘʭʚʘʪ ʜʣʷ ʥʝʛʦ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʝʜʝʪʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ Raspberry Pi 4.  
 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɼʦʩʪʘʚʢʘ ʜʨʦʥʘʤʠ: ʧʨʠʚʝʪ ʠʟ ʙʫʜʫʱʝʛʦ? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://lemarbet.com/razvitie-internetmagazina/dostavka-dronami/   
2. ʄʘʰʥʝʥʢʦʚ ɼ.ɺ. ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʇʃɸ ʚ ʣʦʛʠʩʪʠʢʝ [ʕʣʝʢ-

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: https://cyberleninka.ru/article/n/perspektivy-ispolzovaniya-bpla-v-
logistike/viewer  

3. ʂʪʦ ʙʦʣʴʰʝ? ʆʙʟʦʨ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ ʜʨʦʥʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 
https://2051.vision/2022/07/08/cargo-drones/  

4. ɼʦʩʪʘʚʢʘ ʜʨʦʥʘʤʠ: ʣʝʛʘʣʴʥʦʩʪʴ ʠ ʙʫʜʫʱʝʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 
https://ospost.ru/articles/dostavkadronami-legalnost-i-budushchee/  

 

https://lemarbet.com/razvitie-internetmagazina/dostavka-dronami/
https://cyberleninka.ru/article/n/perspektivy-ispolzovaniya-bpla-v-logistike/viewer
https://cyberleninka.ru/article/n/perspektivy-ispolzovaniya-bpla-v-logistike/viewer
https://2051.vision/2022/07/08/cargo-drones/
https://ospost.ru/articles/dostavkadronami-legalnost-i-budushchee/


ту 
 

ʊʈʀ ʋɻʃɸ ʇʈʆʏʅʆʉʊʀ. 
 ʊʈɽʋɻʆʃʔʅʓɽ ʌɽʈʄʓ ɺ ʄʆʉʊʆʉʊʈʆɽʅʀʀ 
ʐʘʥʪʫʨʦʚʘ ɽʢʘʪʝʨʠʥʘ, ʂʘʣʘʥʜʦ ʉʝʤʸʥ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʉʨʝʜʥʷʷ 
ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ37,  

8 ʢʣʘʩʩ 
  ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʋʯʠʪʝʣʴ ʬʠʟʠʢʠ ʄɸʆʋ ʉʆʐ 37 ʛ. ʊʦʤʩʢʘ ʂʫʢʠʥʘ ɽ. ʃ. 
 

ɺʚʝʜʝʥʠʝ 
   ʈʘʟʣʠʯʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʯʥʦ ʚʦʰʣʠ ʚ ʞʠʟʥʴ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʯʝʣʦʚʝʢʘ. ʊʦʛʦ ʥʝ ʟʘʤʝʯʘʷ, ʤʳ ʝʞʝʜʥʝʚʥʦ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʦʙʲʝʢʪʘʤʠ ʠʥʞʝʥʝʨʥʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɾʠʣʳʝ, ʦʙʱʝʩʪʚʝʥʥʳʝ, ʧʨʦʤʳʰʣʝʥʥʳʝ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʟʜʘʥʠʷ ʠ 
ʩʦʦʨʫʞʝʥʠʷ, ʤʦʩʪʳ ï ʵʪʦ ʣʠʰʴ ʤʘʣʘʷ ʪʦʣʠʢʘ ʧʣʦʜʦʚ ʠʥʞʝʥʝʨʥʦʡ ʤʳʩʣʠ ʯʝʣʦʚʝʢʘ.  
ʆʩʦʙʫʶ ʥʠʰʫ ʚ ʵʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʟʘʥʠʤʘʶʪ ʤʦʩʪʳ, ʟʘʚʦʨʘʞʠʚʘʶʱʠʝ ʩʚʦʠʤ 
ʠʟʷʱʝʩʪʚʦʤ, ʢʨʘʩʦʪʦʡ ʠ ʧʨʦʯʥʦʩʪʴʶ.  ʅʘʙʣʶʜʘʷ ʟʘ ʥʠʤʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ 
ʥʝʚʦʣʴʥʦ ʟʘʜʘʸʪʩʷ ʚʦʧʨʦʩʘʤʠ ʦ ʥʘʜʸʞʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʵʪʠʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʄʳ ʨʝʰʠʣʠ ʠʩʩʣʝʜʦʚʘʪʴ ʵʪʠ ʚʦʧʨʦʩʳ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ, 
ʧʨʦʚʝʜʷ ʠʩʧʳʪʘʥʠʷ ʧʦʩʪʨʦʝʥʥʦʡ ʥʘʤʠ ʤʦʜʝʣʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʛʦ ʚʠʜʘ 
ʤʦʩʪʦʚ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʀʩʩʣʝʜʦʚʘʪʴ ʧʨʦʯʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʝʫʛʦʣʴʥʦʡ ʬʝʨʤʳ ʚ 
ʤʦʩʪʦʩʪʨʦʝʥʠʠ, ʧʦʩʪʨʦʠʚ ʤʦʜʝʣʴ ʤʦʩʪʘ ʠ ʧʨʦʚʝʜʷ ʝʸ ʠʩʧʳʪʘʥʠʷ. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 
Å ʀʟʫʯʠʪʴ ʠʪʦʨʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʤʦʩʪʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚʠʜʳ ʤʦʩʪʦʚ, ʠʭ ʩʪʨʦʝ-
ʥʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

Å ʇʨʦʚʝʩʪʠ ʨʘʩʯʝʪʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʫʛʦʣʴʥʦʡ 
ʬʝʨʤʳ. 

Å ʉʦʟʜʘʪʴ ʤʘʢʝʪ ʤʦʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʫʛʦʣʴʥʳʭ ʬʝʨʤ ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʭ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. 

Å ʇʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʝ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʧʨʦʯʥʦʩʪʴ. 
 
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
1. ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʷ. 
   ʇʨʠʨʦʜʥʳʤ ʧʨʦʪʦʪʠʧʦʤ ʤʦʩʪʘ ʷʚʣʷʣʦʩʴ ʜʝʨʝʚʦ, ʫʧʘʚʰʝʝ ʩ ʦʜʥʦʛʦ ʙʝʨʝʛʘ ʥʘ 

ʜʨʫʛʦʡ. ɺ ʩʫʱʥʦʩʪʠ, ʪʘʢʠʤʠ ʞʝ ʷʚʣʷʣʠʩʴ ʠ ʚʦʟʥʠʢʰʠʝ ʚ ʛʣʫʙʦʢʦʡ ʜʨʝʚʥʦʩʪʠ 
ʧʨʠʤʠʪʠʚʥʳʝ ʤʦʩʪʳ, ʧʨʝʜʩʪʘʚʣʷʚʰʠʝ ʩʦʙʦʡ ʧʝʨʝʢʠʥʫʪʦʝ ʯʝʨʝʟ ʨʫʯʝʡ ʙʨʝʚʥʦ. ʇʦʟʞʝ 
ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʤʝʥʴ. ʇʝʨʚʳʝ ʧʦʜʦʙʥʳʝ ʤʦʩʪʳ ʩʪʘʣʠ 
ʩʪʨʦʠʪʴ ʚ ʵʧʦʭʫ ʨʘʙʦʚʣʘʜʝʣʴʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʠʟ ʢʘʤʥʷ ʜʝʣʘʣʠ 
ʪʦʣʴʢʦ ʦʧʦʨʳ ʤʦʩʪʘ, ʥʦ ʧʦʪʦʤ ʠ ʚʩʷ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʷ ʩʪʘʣʘ ʢʘʤʝʥʥʦʡ. ɺ ʉʨʝʜʥʠʝ ʚʝʢʘ 
ʨʦʩʪ ʛʦʨʦʜʦʚ ʠ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʪʦʨʛʦʚʣʠ ʚʳʟʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʙʦʣʴʰʦʤ 
ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʯʥʳʭ ʤʦʩʪʦʚ. ʈʘʟʚʠʪʠʝ ʠʥʞʝʥʝʨʥʦʡ ʤʳʩʣʠ ʧʦʟʚʦʣʠʣʦ ʩʪʨʦʠʪʴ ʤʦʩʪʳ ʩ 
ʙʦʣʝʝ ʰʠʨʦʢʠʤʠ ʧʨʦʣʸʪʘʤʠ, ʧʦʣʦʛʠʤʠ ʩʚʦʜʘʤʠ ʠ ʤʝʥʝʝ ʰʠʨʦʢʠʤʠ ʦʧʦʨʘʤʠ.  

   ʉ ʢʦʥʮʘ XVIII ʚʝʢʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʘʣʣ. ʇʝʨʚʳʡ 
ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʤʦʩʪ ʙʳʣ ʧʦʩʪʨʦʝʥ ʚ ʂʦʫʣʙʨʫʢʜʝʡʣʝ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʥʘ ʨʝʢʝ ʉʝʚʝʨʥ 
ʚ 1779 ʛʦʜʫ. ɺʳʩʦʪʘ ʝʛʦ ʧʨʦʣʸʪʘ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 30 ʤ, ʧʝʨʝʢʨʳʪʠʷ ʧʨʝʜʩʪʘʚʣʷʣʠ 
ʩʦʙʦʡ ʯʫʛʫʥʥʳʝ ʘʨʢʠ. 

   ɺ XIX ʚʝʢʝ ʧʦʷʚʣʝʥʠʝ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʧʦʪʨʝʙʦʚʘʣʦ ʩʦʟʜʘʥʠʷ ʤʦʩʪʦʚ, 
ʩʧʦʩʦʙʥʳʭ ʚʳʜʝʨʞʠʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ, ʯʪʦ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʨʘʟʚʠʪʠʝ 
ʤʦʩʪʦʩʪʨʦʝʥʠʷ. ʇʦʩʪʝʧʝʥʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʤʦʩʪʦʩʪʨʦʝʥʠʠ 
ʫʪʚʝʨʞʜʘʶʪʩʷ ʩʪʘʣʴ ʠ ʞʝʣʝʟʦ. ɻʫʩʪʘʚ ʕʡʬʝʣʴ ʚ 1877 ʛʦʜʫ ʧʦʩʪʨʦʠʣ ʘʨʦʯʥʳʡ ʤʦʩʪ ʠʟ 
ʣʠʪʦʛʦ ʞʝʣʝʟʘ ʯʝʨʝʟ ʨʝʢʫ ɼʦʨʫ ʚ ʇʦʨʪʫʛʘʣʠʠ. ɺʳʩʦʪʘ ʧʨʦʣʸʪʘ ʵʪʦʛʦ ʤʦʩʪʘ ʩʦ ʩʪʘʚʠʣʘ 
160 ʤ. ɼʣʠʥʥʝʡʰʠʤ ʚ ɽʚʨʦʧʝ ʢʦʥʮʘ XIX ʚʝʢʘ ʙʳʣ ʤʦʩʪ ʯʝʨʝʟ ɺʦʣʛʫ ʚ ʉʳʟʨʘʥʠ, 
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ʧʦʩʪʨʦʝʥʥʳʡ ʧʦ ʧʨʦʝʢʪʫ ʅʠʢʦʣʘʷ ɸʧʦʣʣʦʥʦʚʠʯʘ ɹʝʣʝʣʶʙʩʢʦʛʦ ʠ ʩʦʩʪʘʚʣʷʚʰʠʡ 1443 
ʤ ʚ ʜʣʠʥʫ. ɺ 1900 ʛʦʜʫ ʤʝʜʘʣʠ ʥʘ ɺʩʝʤʠʨʥʦʡ ʚʳʩʪʘʚʢʝ ʚ ʇʘʨʠʞʝ ʫʜʦʩʪʦʠʣʩʷ ʤʦʩʪ 
ʯʝʨʝʟ ɽʥʠʩʝʡ ʚ ʂʨʘʩʥʦʷʨʩʢʝ (ʧʨʦʝʢʪ ʃʘʚʨʘ ɼʤʠʪʨʠʝʚʠʯʘ ʇʨʦʩʢʫʨʷʢʦʚʘ). 

   ɺ XX ʚʝʢʝ ʤʦʩʪʳ ʩʪʘʣʠ ʩʪʨʦʠʪʴ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʚʳʛʦʜʥʦ 
ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʘʣʠ ʪʝʤ, ʯʪʦ ʥʝ ʪʨʝʙʫʝʪ ʨʝʛʫʣʷʨʥʦʡ ʧʦʢʨʘʩʢʠ. ɾʝʣʝʟʦʙʝʪʦʥ 
ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʙʘʣʦʯʥʳʭ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ ʜʦ 50 ʤ, ʘ ʘʨʦʯʥʳʭ ð ʜʦ 250 ʤ. 
ʇʨʦʜʦʣʞʘʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʤʝʪʘʣʣ ð ʚ XX ʚʝʢʝ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʢʨʫʧʥʳʝ 
ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʤʦʩʪʳ, ʥʘʧʨʠʤʝʨ, ʙʘʣʦʯʥʳʡ ʯʝʨʝʟ ʨʝʢʫ ʉʚʷʪʦʛʦ ʃʘʚʨʝʥʪʠʷ ʚ ʂʘʥʘʜʝ 
(ʜʣʠʥʘ ʧʨʦʣʸʪʘ 549 ʤ). 

2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. 
  ʄʦʩʪ ð ʜʦʨʦʞʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʚʦʟʚʝʜʸʥʥʦʝ ʥʘʜ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʝʧʷʪʩʪʚʠʝʤ, 

ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʚʦʜʦʸʤ ʠʣʠ ʦʚʨʘʛ. ʄʦʩʪ, ʚʦʟʚʝʜʸʥʥʳʡ ʯʝʨʝʟ ʜʦʨʦʛʫ, 
ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ ʥʘʟʳʚʘʶʪ ʧʫʪʝʧʨʦʚʦʜʦʤ, ʯʝʨʝʟ ʦʚʨʘʛ ʠʣʠ ʫʱʝʣʴʝ ð 
ʚʠʘʜʫʢʦʤ.  

  ʂʘʢ ʧʨʘʚʠʣʦ, ʤʦʩʪʳ ʩʦʩʪʦʷʪ ʠʟ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ ʠ ʦʧʦʨ. ʇʨʦʣʸʪʥʳʝ 
ʩʪʨʦʝʥʠʷ ʩʣʫʞʘʪ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʥʘʛʨʫʟʦʢ ʠ ʧʝʨʝʜʘʯʠ ʠʭ ʦʧʦʨʘʤ; ʥʘ ʥʠʭ ʤʦʞʝʪ 
ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʨʦʝʟʞʘʷ ʯʘʩʪʴ, ʧʝʰʝʭʦʜʥʳʡ ʧʝʨʝʭʦʜ, ʪʨʫʙʦʧʨʦʚʦʜ ʠ ʪʘʢ ʜʘʣʝʝ. 
ʆʧʦʨʳ ʧʝʨʝʥʦʩʷʪ ʥʘʛʨʫʟʢʠ ʩ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ ʥʘ ʦʩʥʦʚʘʥʠʷ ʤʦʩʪʘ. ʇʨʦʣʸʪʥʳʝ 
ʩʪʨʦʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʙʘʣʦʢ, ʬʝʨʤ, ʜʠʘʬʨʘʛʤ (ʧʦʧʝʨʝʯʥʳʭ 
ʙʘʣʦʢ) ʠ ʩʦʙʩʪʚʝʥʥʦ ʧʣʠʪʳ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ. ʉʪʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ 
ʤʦʞʝʪ ʙʳʪʴ ʘʨʦʯʥʦʡ, ʙʘʣʦʯʥʦʡ, ʨʘʤʥʦʡ, ʚʘʥʪʦʚʦʡ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ; ʦʥʘ 
ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʤʦʩʪʘ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ. ʆʙʳʯʥʦ ʧʨʦʣʸʪʥʳʝ ʩʪʨʦʝʥʠʷ ʧʨʷʤʦʣʠʥʝʡʥʳ, 
ʦʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʩʪʨʦʡʢʝ ʵʩʪʘʢʘʜ ʠ ʜʦʨʦʞʥʳʭ 
ʨʘʟʚʷʟʦʢ) ʠʤ ʧʨʠʜʘʶʪ ʩʣʦʞʥʫʶ ʬʦʨʤʫ: ʩʧʠʨʘʣʝʦʙʨʘʟʥʫʶ, ʢʦʣʴʮʝʚʫʶ, ʠ ʪʘʢ ʜʘʣʝʝ. 

  ʅʘʠʙʦʣʝʝ ʧʨʦʯʥʳʤʠ ʤʦʩʪʘʤʠ ʩʯʠʪʘʶʪʩʷ ʤʦʩʪʳ ʩ ʪʨʝʫʛʦʣʴʥʳʤʠ ʬʝʨʤʘʤʠ. 
ʇʦʯʝʤʫ? 

  ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʪʨʝʫʛʦʣʴʥʠʢ ð ʫʜʠʚʠʪʝʣʴʥʘʷ ʬʠʛʫʨʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 
ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʠʣʠ ʢʨʫʛʣʘʷ ʬʦʨʤʘ ʤʦʞʝʪ ʧʨʦʛʥʫʪʴʩʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʠ 
ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ. ʆʜʥʘʢʦ ʪʨʝʫʛʦʣʴʥʠʢ ʨʘʩʧʨʝʜʝʣʷʝʪ ʚʝʩ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʚʳʜʝʨʞʠʚʘʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʥʘʛʨʫʟʢʠ. ʕʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʪʨʝʫʛʦʣʴʥʠʢʦʚ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʬʝʨʤʝʥʥʳʭ ʤʦʩʪʦʚ. ʍʦʪʷ ʠʭ ʩʣʦʞʥʦ ʦʧʠʩʘʪʴ ʪʦʣʴʢʦ 
ʩʣʦʚʘʤʠ, ʩʣʝʜʫʶʱʘʷ ʩʭʝʤʘ ʧʦʤʦʞʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʢʦʥʮʝʧʮʠʠ ʬʝʨʤʝʥʥʳʭ ʤʦʩʪʦʚ. 

 

 
 

  ʌʝʨʤʦʡ ʥʘʟʳʚʘʶʪ ʢʘʨʢʘʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʙʘʣʦʢ, ʧʣʦʪʦʚ ʠ ʪ. ʜ., ʢʦʪʦʨʳʡ ʤʦʞʝʪ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʦʩʪ ʠʣʠ ʢʨʳʰʫ. ʅʘ ʠʟʦʙʨʘʞʝʥʠʠ ʚʳʰʝ ʪʨʝʫʛʦʣʴʥʠʢʠ ʩʦʩʪʦʷʪ ʠʟ ʬʝʨʤ, 
ʢʦʪʦʨʳʝ ʫʜʝʨʞʠʚʘʶʪ ʚʝʨʭʥʶʶ ʠ ʥʠʞʥʶʶ ʯʘʩʪʠ ʤʦʩʪʘ. 

   ʌʝʨʤʘ (ʬʨ. ferme, ʦʪ ʣʘʪ. firmus óʧʨʦʯʥʳʡô) ð ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʩʪʝʨʞʥʝʚʫʶ ʩʠʩʪʝʤʫ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʝ, ʦʩʪʘʶʱʘʷʩʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʩʦʭʨʘʥʷʝʪ 
ʩʚʦʶ ʬʦʨʤʫ ʜʘʞʝ ʧʨʠ ʟʘʤʝʥʝ ʞʸʩʪʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʌʝʨʤʳ ʦʙʨʘʟʫʶʪʩʷ ʠʟ 
ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʩʪʝʨʞʥʝʡ, ʩʦʝʜʠʥʸʥʥʳʭ ʚ ʫʟʣʘʭ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝʥʷʝʤʫʶ 
ʩʠʩʪʝʤʫ, ʢ ʢʦʪʦʨʦʡ ʥʘʛʨʫʟʢʘ ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʫʟʣʘʭ. 

   ʊʘʢ ʞʝ ʬʝʨʤʳ ʜʝʣʷʪʩʷ ʥʘ ʨʘʟʥʳʝ ʪʠʧʳ, ʠʟ ʢʦʪʦʨʳʭ ʦʥʠ ʩʦʩʪʦʷʪ, ʥʘʧʨʠʤʝʨ: 
1. ɼʝʨʝʚʷʥʥʳʝ ʬʝʨʤʳ 
2. ʉʪʘʣʴʥʳʝ ʬʝʨʤʳ  
3. ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʬʝʨʤʳ 
ʀ ʚ ʢʘʞʜʦʡ ʬʝʨʤʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʠʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʢʘʢ: ʇʨʦʣʝʪʥʳʝ 

ʩʪʨʦʝʥʠʷ, ʦʧʦʨʳ ʠ ʣʝʩʪʥʠʯʥʳʝ ʩʭʦʜʳ. ʇʨʦʣʝʪʥʳʝ ʩʪʨʦʝʥʠʷ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ 
ʛʣʘʚʥʳʭ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʧʨʦʣʝʪ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʧʨʦʝʟʞʫʶ 

https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D1%83%D0%B7%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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ʯʘʩʪʴ. ɼʣʷ ʧʝʨʝʢʨʳʪʠʷ ʧʨʦʣʝʪʦʚ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʘʣʢʠ, ʜʠʘʬʨʘʛʤʳ, ʬʝʨʤʳ 
ʠʣʠ ʧʣʠʪʳ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ. 

   ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʬʝʨʤʳ ï ʵʪʦ ʛʦʪʦʚʳʝ ʨʝʰʝʪʯʘʪʳʝ ʥʝʩʫʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʝʨʝʢʨʳʪʠʡ ʰʠʨʦʢʠʭ ʧʨʦʣʝʪʦʚ. ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʬʝʨʤʳ 
ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʩʦʩʪʘʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʦʦʨʫʞʝʥʠʷ ʠ ʤʦʛʫʪ ʚʳʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʠʝ 
ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʢʨʳʪʠʷ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴʶ 
ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ ʠ ʞʝʩʪʢʦʩʪʴʶ. 

    ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʧʝʨʝʢʨʳʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʧʨʦʣʝʪʳ. ɼʣʷ ʙʘʣʢʠ 
ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ ʵʪʦʪ ʧʨʝʜʝʣʴʥʳʡ ʨʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʣʝʪ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 18 
ʤʝʪʨʦʚ, ʘ ʜʣʷ ʬʝʨʤʳ ʦʥ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 48 ʤʝʪʨʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 
ʕʪʦ ʦʩʫʱʝʩʪʚʠʤʦ ʧʦʪʦʤʫ, ʯʪʦ ʤʘʪʝʨʠʘʣ ʫ ʬʝʨʤ ʩʦʩʨʝʜʦʪʦʯʝʥ ʪʦʣʴʢʦ ʚ ʚʝʨʭʥʝʤ ʠ 
ʥʠʞʥʝʤ ʧʦʷʩʘʭ, ʚ ʩʪʦʡʢʘʭ ʠ ʨʘʩʢʦʩʘʭ, ʢʦʪʦʨʳʝ ʵʪʠ ʧʦʷʩʘ ʩʦʝʜʠʥʷʶʪ. ʇʦʵʪʦʤʫ ʚʩʝ 
ʵʣʝʤʝʥʪʳ ʨʝʰʝʪʢʠ ʬʝʨʤʳ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʥʘ ʩʞʘʪʠʝ ʠ ʨʘʩʪʷʞʝʥʠʝ, ʪ.ʝ. ʤʘʪʝʨʠʘʣ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʥʝʝ, ʯʝʤ ʫ ʙʘʣʢʠ. 

    ʉʪʘʣʴʥʳʝ ʬʝʨʤʳ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʙʦʣʴʰʠʭ ʧʨʦʣʝʪʘʭ. ʀʭ ʦʯʝʨʪʘʥʠʝ 
ʤʦʞʝʪ ʙʳʪʴ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʤ, ʦʜʥʘʢʦ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ 
ʪʨʘʧʝʮʠʝʚʠʜʥʳʝ ʜʚʫʩʢʘʪʥʳʝ ʬʝʨʤʳ, ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʷʩʘʤʠ ʠ ʜʨ. ʆʥʠ ʦʙʣʘʜʘʶʪ 
ʙʦʣʴʰʦʡ ʞʝʩʪʢʦʩʪʴʶ ʚ ʩʚʦʝʡ ʧʣʦʩʢʦʩʪʠ. 

   ʆʙʳʯʥʦ ʧʨʦʣʝʪʥʳʝ ʩʪʨʦʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʦʩʪʦʚ ʚʳʧʦʣʥʷʶʪ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʣʦʯʥʦʡ ʩʭʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʢʨʳʚʘʪʴ ʧʨʦʣʝʪʳ ʦʪ 40 ʜʦ 
550 ʤ. ɺʦ ʚʩʝʭ ʚʠʜʘʭ ʙʘʣʦʯʥʳʭ ʧʨʦʣʝʪʥʳʭ ʩʪʨʦʝʥʠʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʨʪʠʢʘʣʴʥʳʭ 
ʥʘʛʨʫʟʦʢ ʥʘ ʦʧʦʨʘʭ ʚʦʟʥʠʢʘʶʪ ʪʦʣʴʢʦ ʚʝʨʪʠʢʘʣʴʥʳʝ ʦʧʦʨʥʳʝ ʨʝʘʢʮʠʠ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ 
ʫʩʪʨʦʡʩʪʚʦ ʦʧʦʨ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʭ ʙʦʣʴʰʦʡ ʚʳʩʦʪʝ. ɺ ʙʘʣʦʯʥʳʭ ʤʦʩʪʘʭ ʛʣʘʚʥʳʤʠ 
ʥʝʩʫʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʩʧʣʦʰʥʳʝ ʙʘʣʢʠ ʠʣʠ ʩʢʚʦʟʥʳʝ ʬʝʨʤʳ. 

   ɼʝʨʝʚʷʥʥʳʝ ʬʝʨʤʳ ʠʟ ʙʨʫʩʴʝʚ ʠ ʜʦʩʦʢ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʨʦʣʝʪʦʚ ʚ 15ʤ ʠ 
ʙʦʣʝʝ. ʀʭ ʥʘʠʙʦʣʴʰʝʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʛʥʠʝʥʠʶ ʠ 
ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ. ʆʪ ʵʪʠʭ ʷʚʣʝʥʠʡ ʠʟʙʘʚʣʷʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʧʠʪʦʢ, 
ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʧʦʢʨʳʪʴ ʠʭ ʩʧʝʮʠʘʣʴʥʦʡ ʰʪʫʢʘʪʫʨʢʦʡ. ʉʦʚʨʝʤʝʥʥʳʝ 
ʤʦʩʪʦʩʪʨʦʠʪʝʣʠ ʯʘʩʪʦ ʚʳʙʠʨʘʶʪ ʬʝʨʤʳ ʟʘ ʠʭ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ: ʥʘʧʨʠʤʝʨ, ʧʨʠ 
ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʦʩʪʘ ʯʝʨʝʟ ɺʦʣʛʫ ʠʥʞʝʥʝʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʣʴʥʳʝ ʬʝʨʤʳ ʩ 
ʘʥʪʠʢʦʨʨʦʟʠʡʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʣʸʪ ʜʦ 120 ʤʝʪʨʦʚ ʙʝʟ 
ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʟʘ ʩʚʦʶ ʜʦʣʛʫʶ ʠʩʪʦʨʠʶ ʦʥʠ ʥʝ ʧʦʪʝʨʷʣʠ ʘʢʪʫʘʣʴʥʦʩʪʠ. 
ʆʩʦʙʝʥʥʦʩʪʴʶ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʬʝʨʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʠʝ 
ʥʘʛʨʫʟʢʠ ʥʘ ʧʝʨʝʢʨʳʪʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʪʠʧʠʟʘʮʠʠ ʩʦʨʪʘʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ ʥʘ 
ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʫʧʨʦʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʦʥʪʘʞʘ ʥʘ ʤʝʩʪʝ. 

3. ʌʠʟʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʝʨʤʳ 
   ʅʘʯʥʝʤ ʩ ʬʠʟʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʇʝʨʚʦʝ, ʯʪʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ð ʵʪʦ 

ʥʘʛʨʫʟʢʠ. ʌʝʨʤʳ ʤʦʩʪʦʚ ʠʩʧʳʪʳʚʘʶʪ ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. 
ʉʪʘʪʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʚʝʩʘ ʩʘʤʦʛʦ ʤʦʩʪʘ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʨʫʛʠʭ 
ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʝ ʝʛʦ ʧʝʨʝʩʝʢʘʶʪ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
ʚʳʟʚʘʥʳ ʜʚʠʞʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʨʳʚʘʤʠ ʚʝʪʨʘ ʠ ʢʦʣʝʙʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ 
ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ, ʥʘʧʨʠʤʝʨ, ʚʦ ʚʨʝʤʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

   ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʬʠʟʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 
ʅʘʧʨʠʤʝʨ, ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʬʝʨʤʳ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʝʛʦ 
ʫʩʪʘʣʦʩʪʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ, ʢʦʛʜʘ ʤʘʪʝʨʠʘʣ ʪʝʨʷʝʪ ʩʚʦʠ ʩʚʦʡʩʪʚʘ ʠʟ-ʟʘ ʤʥʦʞʝʩʪʚʝʥʥʳʭ 
ʮʠʢʣʦʚ ʥʘʛʨʫʟʢʠ. 

   ʊʝʧʝʨʴ ʧʝʨʝʡʜʝʤ ʢ ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʇʨʠʯʠʥʳ ʭʠʤʠʯʝʩʢʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʜʦ ʚʦʟʜʝʡʩʪʚʠʷ 
ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 
ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʅʘʧʨʠʤʝʨ, ʤʦʩʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʠʣʠ 
ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ, ʤʦʛʫʪ ʦʧʳʣʷʪʴʩʷ ʤʦʨʩʢʠʤ ʚʦʟʜʫʭʦʤ ʠʣʠ ʧʦʜʚʝʨʞʝʥʳ 
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ʯʘʩʪʳʤ ʦʩʘʜʢʘʤ, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʫʩʢʦʨʝʥʥʦʡ ʢʦʨʨʦʟʠʠ ʠ ʨʘʟʨʫʰʝʥʠʶ 
ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ɼʝʬʦʨʤʘʮʠʷ 
   ʇʦʜ ʜʝʬʦʨʤʘʮʠʝʡ ʧʦʥʠʤʘʶʪ ʠʟʤʝʥʝʥʠʝ ʦʙʲʸʤʘ ʠʣʠ ʬʦʨʤʳ ʪʝʣʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ. ɸ ʜʘʣʴʰʝ ʠʜʫʪ ʚʠʜʳ ʜʝʬʦʨʤʘʮʠʠ: 
1.ɼʝʬʦʨʤʘʮʠʷ ʨʘʩʪʷʞʝʥʠʷ ð ʚʠʜ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʘʛʨʫʟʢʘ 

ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʧʨʦʜʦʣʴʥʦ ʦʪ ʪʝʣʘ 
2. ɼʝʬʦʨʤʘʮʠʷ ʠʟʛʠʙʘ ð ʚʠʜ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʨʫʰʘʝʪʩʷ 

ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴ ʛʣʘʚʥʦʡ ʦʩʠ ʪʝʣʘ. 
3. ʜʝʬʦʨʤʘʮʠʷ ʢʨʫʯʝʥʠʷ ï ʚʠʜ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʢ ʪʝʣʫ ʧʨʠʣʦʞʝʥ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʚʳʟʚʘʥʥʳʡ ʧʘʨʦʡ ʩʠʣ. 
 ɺʩʝ ʵʪʠ ʘʩʧʝʢʪʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʩʪʦʩʪʨʦʠʪʝʣʠ ʠ, ʢʦʥʝʯʥʦ 

ʞʝ, ʤʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʘʰʝʡ ʤʦʜʝʣʠ ʤʦʩʪʘ.   
4. ʄʦʜʝʣʴ ʬʝʨʤʝʥʥʦʛʦ ʤʦʩʪʘ. 
   ʊʨʝʙʫʝʤʳʡ ʤʘʪʝʨʠʘʣ 

¶ ɹʘʤʙʫʢʦʚʳʝ ʧʘʣʦʯʢʠ. 
¶ ʅʝʤʥʦʛʦ ʛʦʨʷʯʝʛʦ ʢʣʝʷ ʠ ʧʠʩʪʦʣʝʪ ʜʣʷ ʛʦʨʷʯʝʛʦ ʩʢʣʝʠʚʘʥʠʷ. 
¶ ʅʝʩʢʦʣʴʢʦ ʧʨʝʜʤʝʪʦʚ ʠʟʚʝʩʪʥʦʛʦ ʚʝʩʘ. 

    ʇʣʘʥ ʨʘʙʦʪʳ ʥʘʜ ʤʦʜʝʣʴʶ 
¶ ʅʘʨʠʩʦʚʘʪʴ ʥʘ ʙʫʤʘʛʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʵʩʢʠʟ.  
¶ ʉʜʝʣʘʪʴ ʨʘʩʯʸʪʳ ʪʨʝʫʛʦʣʴʥʳʭ ʬʝʨʤ, ʫʯʠʪʳʚʘʷ ʥʝʦʙʭʦʜʠʤʳʡ ʟʘʧʘʩ 

ʧʨʦʯʥʦʩʪʠ. 
¶ ʆʨʛʘʥʠʟʦʚʘʪʴ ʤʝʩʪʦ ʜʣʷ ʤʦʜʝʣʠ ʤʦʩʪʘ. 
¶  ɹʘʤʙʫʢʦʚʳʝ ʧʘʣʦʯʢʠ ʩʢʨʝʧʠʪʴ ʧʦ 2 ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ. 
¶ ʉʢʣʝʠʪʴ ʪʨʝʫʛʦʣʴʥʳʝ ʬʝʨʤʳ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʟʤʝʨʦʚ. 
¶ ʉʦʝʜʠʥʠʪʴ ʬʝʨʤʳ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠ ʧʦʤʦʱʠ ʛʦʨʷʯʝʛʦ ʢʣʝʷ ʠ ʜʘʪʴ 

ʢʣʝʶ ʦʪʚʝʨʜʝʪʴ. 
¶ ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʤʦʜʝʣʴ ʤʦʩʪʘ ʙʫʜʝʪ ʛʦʪʦʚʘ, ʧʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʷ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ.  
¶ ɿʘʧʠʩʘʪʴ ʩʚʦʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ. 

 
ʈʘʩʯʸʪ ʧʨʦʯʥʦʩʪʠ ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʠ ʤʦʩʪʘ ʠʟ ʙʘʤʙʫʢʦʚʳʭ ʧʘʣʦʯʝʢ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

L=0,4 ʤ (ɼʣʠʥʘ ʤʦʩʪʘ) 

b = 0,005 ʤ (ʐʠʨʠʥʘ ʰʧʘʞʢʠ) 

h =0,01 ʤ (ɺʳʩʦʪʘ ʙʘʣʢʠ) 

m = 60 ʢʛ (ʄʘʩʩʘ, ʢʦʪʦʨʫʶ ʜʦʣʞʝʥ ʚʳʜʝʨʞʘʪʴ ʤʦʩʪ) 

g = 9,81 ʤ/ʩ2 (ʋʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʜʣʷ ʥʘʰʝʡ ʰʠʨʦʪʳ) 

ʈʘʩʯʸʪ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʥʘʛʨʫʟʢʠ (q): 

- ʉʠʣʘ ʪʷʞʝʩʪʠ F=mg =60 ʢʛ Ā 9, 81 ʤ/ʩ2 =588,6 ʅ 

- ʈʘʩʧʨʝʜʝʣʸʥʥʘʷ ʥʘʛʨʫʟʢʘ q =  = 
ȟ

ȟ
=1471,5 ʅ/ʤ 

2. ʈʘʩʯʸʪ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ (J): 

          J =
Ͻ

=
ȟ ̋̄ Ͻȟ ̍

=4,17Ā109 ʤ4 
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3. ʈʘʩʯʸʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ (ʄ): 

     ʄ = 
Ͻ

= 
ȟϽȟ

=29,43 ʅʤ 

4. ʈʘʩʯʸʪðʥʘʧʨʷʞʝʥʠʷ ʠʟʛʠʙʘ (ʙ) 

     - ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʥʝʡʪʨʘʣʴʥʦʡ ʦʩʠ (Y) 

      y=  = 0, 005 ʤ 

      ʙ = 
Ͻ

 = 35,2 ʄʧʘ 

5. ʉʨʘʚʥʝʥʠʝ ʩ ʧʨʦʯʥʦʩʪʴʶ ʙʘʤʙʫʢʘ: 

ʇʨʦʯʥʦʩʪʴ ʙʘʤʙʫʢʘ ʥʘ ʠʟʛʠʙ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 30-50 ʄʧʘ. 

ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ (35,2ʄʇʘ) ʥʘʭʦʜʠʪʩʷ ʚ ʛʨʘʥʠʮʝ ʵʪʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ 

ʯʪʦ ʚ ʠʜʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ ʩʜʝʣʘʥʥʳʭ ʜʦʧʫʱʝʥʠʷʭ ʥʘʰʘ ʤʦʜʝʣʴ ʤʦʩʪʘ 

ʚʳʜʝʨʞʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʚ 60 ʢʛ.  

ɼʝʤʦʥʩʪʨʘʮʠʷ ʧʨʦʯʥʦʩʪʠ ʤʦʩʪʘ. 

 

 

ɿʘʢʣʶʯʝʥʠʝ 
ʌʝʨʤʳ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʩʪʦʚ ʠʛʨʘʶʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʯʥʦʩʪʠ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʤʦʩʪʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ. ɿʥʘʯʝʥʠʝ ʬʝʨʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʥʘʛʨʫʟʢʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ 
ʞʝʩʪʢʦʩʪʴ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 



уо 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ɻʃɸɿʆ-ʉɽʈɼɽʏʆɻʆ 
ʈɽʌʃɽʂʉɸ (ʇʈʆɹɸ ɸʐʅɽʈɸ) ʋ ʐʂʆʃʔʅʀʂʆɺ 

ʖʛʘʥʥʩʦʥ ɸʨʠʥʘ  
ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

 "ɻʠʤʥʘʟʠʷ ˉ31", ʛ. ʂʫʨʛʘʥ 
8 ʢʣʘʩʩ, 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʃʦʙʘʥʦʚʘ ʅʘʪʘʣʴʷ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʙʠʦʣʦʛʠʠ ʠ ʭʠʤʠʠ 
ʄɹʆʋ çɻʠʤʥʘʟʠʷ ˉ31è ʛ. ʂʫʨʛʘʥʘ 

 
ʉʚʦʡʩʪʚʦ ʦʨʛʘʥʠʟʤʘ ʦʪʚʝʯʘʪʴ ʥʘ ʨʘʟʜʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʜʣʷ ʚʩʝʛʦ ʞʠ-

ʚʦʛʦ. ʋ ʯʝʣʦʚʝʢʘ ʵʪʘ ʨʝʘʢʮʠʷ ʥʘ ʨʘʟʜʨʘʞʝʥʠʝ (ʨʝʬʣʝʢʩ) ʫʩʪʨʦʝʥʘ ʩʣʦʞʥʝʝ. ʅʠ ʦʜʥʦ 
ʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʥʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʙʝʟ ʫʯʘʩʪʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʆʙʳʯʥʦ 
ʤʳ ʧʨʠʚʳʢʣʠ ʥʘʙʣʶʜʘʪʴ ʨʝʬʣʝʢʩʳ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʯʝʣʦʚʝʢʘ ʢ ʘʢʪʠʚʥʳʤ ʜʝʡ-
ʩʪʚʠʷʤ (ʦʨʠʝʥʪʘʮʠʦʥʥʳʡ, ʟʘʱʠʪʥʳʡ ʨʝʬʣʝʢʩʳ). ʆʥʠ ʨʘʙʦʪʘʶʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʩʦ-
ʤʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ɸ ʚʦʪ ʨʘʙʦʪʫ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 
ʢʦʥʪʨʦʣʠʨʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʧʨʦʩʣʝʜʠʪʴ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ. ʀʟ ʠʩ-
ʪʦʨʠʠ ʤʳ ʟʥʘʝʤ ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʜʠʡʩʢʠʭ ʡʦʛʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʩʦʟʥʘʪʝʣʴʥʦ 
ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʦʶ ʞʠʟʥʴ, ʘ ʧʦʪʦʤ ʚʦʟʦʙʥʦʚʣʷʪʴ ʝʝ ʥʦʨʤʘʣʴʥʳʡ ʭʦʜ. ʆʢʘʟʳʚʘʝʪʩʷ, 
ʩʫʱʝʩʪʚʫʶʪ ʨʝʬʣʝʢʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʨʘʙʦʪʫ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʅʘʧʨʠ-
ʤʝʨ, ʢʘʨʜʠʘʣʴʥʳʝ ʨʝʬʣʝʢʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʨʘʙʦʪʫ ʩʝʨʜʮʘ. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ 
ʛʣʘʟʦ-ʩʝʨʜʝʯʥʳʡ ʨʝʬʣʝʢʩ ʠʣʠ ʧʨʦʙʘ ɸʰʥʝʨʘ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʛʣʘʟʦ-ʩʝʨʜʝʯʥʳʡ ʨʝʬʣʝʢʩ ʯʝʣʦʚʝʢʘ ʩʪʘʣ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ.  

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠ-
ʩʪʝʤʳ (ʧʫʣʴʩʘ) ʫ ʰʢʦʣʴʥʠʢʦʚ 8-ʭ ʢʣʘʩʩʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʙʳ ɸʰʥʝʨʘ. 

ɻʠʧʦʪʝʟʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʘʢ: ʫ ʰʢʦʣʴʥʠʢʦʚ 8-ʭ ʢʣʘʩʩʦʚ 
ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʣʘʟʦ-ʩʝʨʜʝʯʥʦʛʦ ʨʝʬʣʝʢʩʘ ʠʟʤʝʥʷʝʪʩʷ ʧʫʣʴʩ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʨʝʬʣʝʢʪʦʨʥʳʝ ʚʣʠʷʥʠʷ ʥʘ ʩʝʨʜʮʝ ʛʣʘʟʦ-ʩʝʨʜʝʯ-
ʥʦʛʦ ʨʝʬʣʝʢʩʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ʅʘ ʧʨʠʤʝʨʝ ʛʣʘʟʦ-ʩʝʨʜʝʯʥʦʛʦ ʨʝʬʣʝʢʩʘ ʯʝʣʦʚʝʢʘ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ 

ʩʪʨʦʝʥʠʝʤ ʩʣʦʞʥʦʡ ʨʝʬʣʝʢʪʦʨʥʦʡ ʜʫʛʠ. 
2. ʆʪʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʠʷ ʛʣʘʟʦ-ʩʝʨʜʝʯʥʦʛʦ ʨʝʬʣʝʢʩʘ. 
3. ʀʩʩʣʝʜʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʧʫʣʴʩʘ ʰʢʦʣʴʥʠʢʦʚ 8-ʭ ʢʣʘʩʩʦʚ ʧʨʠ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʠ ʜʘʥʥʦʛʦ ʨʝʬʣʝʢʩʘ.  
ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʙʦʪʝ: 

¶ ʠʟʫʯʝʥʠʝ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ; 

¶ ʩʙʦʨ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʤʝ ʧʨʦʝʢʪʘ; 



уп 
 

¶ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʢʦʣʴʥʦʛʦ ʢʚʘʥʪʦʨʠʫʤʘ ʧʦ ʬʠʟʠʦ-
ʣʦʛʠʠ ʯʝʣʦʚʝʢʘ; 

¶ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 
ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʘʙʦʪʳ: ʜʦʚʦʜʠʪʴ ʜʦ ʩʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, 

ʯʪʦ ʛʣʘʟʦ- ʩʝʨʜʝʯʥʳʡ ʨʝʬʣʝʢʩ ʚ ʥʝʢʦʪʦʨʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʣʝ-
ʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʩʧʦʩʦʙ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʨʘʙʦʪʳ ʩʝʨ-
ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. 

ɻʣʘʟʦ-ʩʝʨʜʝʯʥʳʡ ʨʝʬʣʝʢʩ (ɼʘʥʠʥʠ-ɸʰʥʝʨʘ) ï ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ 
ʩʦʢʨʘʱʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʥʘʜʘʚʣʠʚʘʥʠʠ ʥʘ ʙʦʢʦʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʛʣʘʟʥʳʭ ʷʙʣʦʢ. 
ʕʪʦ ʷʚʣʝʥʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʨʝʬʣʝʢʪʦʨʥʳʤ ʚʦʟʙʫʞʜʝʥʠʝʤ ʷʜʝʨ ʙʣʫʞʜʘʶʱʝʛʦ ʥʝʨʚʘ. 
ʈʝʬʣʝʢʪʦʨʥʘʷ ʜʫʛʘ ʵʪʦʛʦ ʨʝʬʣʝʢʩʘ ʩʦʩʪʦʠʪ ʠʟ ʘʬʬʝʨʝʥʪʥʳʭ ʚʦʣʦʢʦʥ ʛʣʘʟʦʜʚʠʛʘʪʝʣʴ-
ʥʦʛʦ ʥʝʨʚʘ, ʥʝʡʨʦʥʦʚ ʩʨʝʜʥʝʛʦ, ʧʨʦʜʦʣʛʦʚʘʪʦʛʦ ʤʦʟʛʘ ʠ ʙʣʫʞʜʘʶʱʠʭ ʥʝʨʚʦʚ, ʢʦʪʦʨʳʝ 
ʧʨʠ ʚʦʟʙʫʞʜʝʥʠʠ ʦʢʘʟʳʚʘʶʪ ʪʦʨʤʦʟʷʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʩʝʨʜʮʝ (ʈʠʩ.2). 

 
 

ʈʠʩ.2 ʈʝʬʣʝʢʪʦʨʥʘʷ ʜʫʛʘ ʨʝʬʣʝʢʩʘ ɸʰʥʝʨʘ 
 
ʈʝʬʣʝʢʪʦʨʥʘʷ ʨʝʘʢʮʠʷ ʧʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ 2-5 ʩ ʠ ʠʩʯʝʟʘʝʪ ʯʝʨʝʟ 20-60 ʩ ʧʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʥʦʨʤʝ ʧʫʣʴʩ ʫʨʝʞʘʝʪʩʷ ʥʘ 6-10 ʫʜʘʨʦʚ ʚ 1 ʤʠʥ. ʋʤʝʥʴ-
ʰʝʥʠʝ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʥʘ 12-15 ʫʜʘʨʦʚ ʚ 1 ʤʠʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʧʦʚʳʰʝʥʠʠ ʪʦʥʫʩʘ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʭ ʥʝʨʚʥʳʭ ʮʝʥʪʨʦʚ. ʆʪʩʫʪʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ ʠʣʠ 
ʫʯʘʱʝʥʠʝ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʚʝʛʝʪʘ-
ʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʮʘ.  

ʋ ʭʦʨʦʰʦ ʪʨʝʥʠʨʦʚʘʥʥʳʭ ʣʶʜʝʡ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ ʧʫʣʴʩʘ ʧʨʠ ʚʩʝʭ ʪʨʝʭ ʚʝʛʝ-
ʪʘʪʠʚʥʳʭ ʧʨʦʙʘʭ ʚʳʨʘʞʝʥʦ ʩʣʘʙʝʝ, ʯʝʤ ʫ ʥʝʪʨʝʥʠʨʦʚʘʥʥʳʭ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʟʥʘʯʠ-
ʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʨʦʙ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʝʨʝ-
ʫʪʦʤʣʝʥʠʷ, ʧʝʨʝʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ. ɺ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʥʠ ʚʳʨʘʞʝʥʳ ʧʨʠ 
ʧʝʨʝʥʘʧʨʷʞʝʥʠʠ. 

 
ʕʪʘʧʳ ʵʢʩʧʝʨʠʤʝʥʪʘ 
ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 30 ʫʯʘʱʠʭʩʷ 8-ʭ ʢʣʘʩʩʦʚ. 
ʉɹʆʈʂɸ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆʁ ʋʉʊɸʅʆɺʂʀ 
ʇʦʜʩʦʝʜʠʥʠʪʴ ʩʝʥʩʦʨ ʧʫʣʴʩʘ ʢ ʧʦʨʪʫ ʤʫʣʴʪʠʜʘʪʯʠʢʘ, ʘ ʤʫʣʴʪʠʜʘʪʯʠʢ ʢ ʢʦʤʧʴʶ-

ʪʝʨʫ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3. 



ур 
 

 
ʈʠʩʫʥʦʢ 3. ʇʦʜʢʣʶʯʝʥʠʝ ʩʝʥʩʦʨʘ ʧʫʣʴʩʘ 

 
ʍʆɼ ʕʂʉʇɽʈʀʄɽʅʊɸ 
1. ʋʣʦʞʠʪʴ ʦʙʩʣʝʜʫʝʤʦʛʦ ʥʘ ʢʫʰʝʪʢʫ. 
2. ʇʦʩʣʝ 5-ʤʠʥʫʪʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʧʦʣʦʞʝʥʠʠ ʣʝʞʘ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʯʘʩʪʦʪʫ 

ʧʫʣʴʩʘ. 
3. ʏʝʨʝʟ ʯʠʩʪʳʝ ʤʘʨʣʝʚʳʝ ʩʘʣʬʝʪʢʠ ʫʢʘʟʘʪʝʣʴʥʳʤʠ ʧʘʣʴʮʘʤʠ ʨʫʢ ʚ ʪʝʯʝʥʠʝ 10 

ʩʝʢʫʥʜ ʠʩʧʳʪʫʝʤʳʡ ʜʦʣʞʝʥ ʤʝʜʣʝʥʥʦ ʥʘʜʘʚʣʠʚʘʪʴ ʯʝʨʝʟ ʟʘʢʨʳʪʳʝ ʚʝʢʠ ʥʘ ʦʙʘ ʛʣʘʟʘ 
(ʥʝ ʩʠʣʴʥʦ). ʉʨʘʟʫ ʧʦʩʣʝ ʥʘʜʘʚʣʠʚʘʥʠʷ ʚʥʦʚʴ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʯʘʩʪʦʪʫ ʧʫʣʴʩʘ  
ʆʮʝʥʢʘ ʧʨʦʙʳ: 
- ʫʨʝʞʝʥʠʝ ʧʫʣʴʩʘ ʥʘ 4 - 12 ʫʜ/ʤʠʥ ï ʥʦʨʤʘʣʴʥʘʷ; 
- ʫʨʝʞʝʥʠʝ ʧʫʣʴʩʘ ʥʘ 12 ʫʜ/ʤʠʥ ï ʨʝʟʢʦ ʫʩʠʣʝʥʥʘʷ; 
- ʫʨʝʞʝʥʠʷ ʥʝʪ ï ʘʨʝʘʢʪʠʚʥʘʷ; 
- ʫʯʘʱʝʥʠʝ ʧʫʣʴʩʘ ï ʠʟʚʨʘʱʝʥʥʘʷ.   
ʈɽɿʋʃʔʊɸʊʓ 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ (ʨʠʩ.4) 
 

 
 
2.2. ɺʳʚʦʜʳ 

˹ͦͪͣ͊͡Έͤ͊Ύ; 
17

˾͔ͦ͘͟ 
͙͔ͯͫͤͤ͊͡Ύ; 1

ˢ͔͙͍ͪ͊ͭͤ͊͟Ύ; 
5

ˮ͍ͪ͊͘΅͔ͤͤ͊Ύ; 
7

˾˩˭̂˶̎́ˢ́̍ ˽˾˻ˣ̍ ˢ̊˹˩˾ˢ



ус 
 

ɺ ʥʦʨʤʝ ʟʘʤʝʜʣʝʥʠʝ ʧʫʣʴʩʘ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ 4-8 ʫʜʘʨʦʚ ʚ 1 ʤʠʥ., ʵʪʦ ʤʳ 
ʥʘʙʣʶʜʘʣʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʰʢʦʣʴʥʠʢʦʚ (17 ʯʝʣʦʚʝʢ). ʋ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʧʨʦʙʘ ɸʰʥʝʨʘ 
ʨʝʟʢʦ ʫʩʠʣʝʥʥʘʷ (ʟʘʤʝʜʣʝʥʠʝ ʧʫʣʴʩʘ ʥʘ 8 ï 12 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ). ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʝʦʙ-
ʣʘʜʘʥʠʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʪʦʥʫʩʘ. ʋ 5 ʰʢʦʣʴʥʠʢʦʚ ʟʘʤʝʜʣʝʥʠʝ ʯʠʩʣʘ ʩʝʨʜʝʯʥʳʭ 
ʩʦʢʨʘʱʝʥʠʡ ʦʪʩʫʪʩʪʚʫʝʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʪʦ-
ʥʫʩʘ. ʕʪʦ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ 7 ʫʯʘʱʠʭʩʷ, ʫ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʚʨʘʱʝʥʠʝ ʨʝʘʢ-
ʮʠʠ - ʫʯʘʱʝʥʠʝ ʧʫʣʴʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ. 

ɼʣʷ ʣʶʜʝʡ, ʫ ʢʦʪʦʨʳʭ ʛʣʘʟʦ-ʩʝʨʜʝʯʥʳʡ ʨʝʬʣʝʢʩ ʚ ʥʦʨʤʝ, ʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴʩʷ ʜʣʷ: 

- ʜʠʘʛʥʦʩʪʠʢʠ (ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʠ) ʩʪʝʧʝʥʠ ʚʦʟʙʫʜʠʤʦʩʪʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪ-
ʜʝʣʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʦ 
ʪʦʤ, ʚ ʢʘʢʦʤ ʘʜʘʧʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʳ ʥʘʭʦʜʠʪʝʩʴ: ʩʪʨʝʩʩʝ ʠʣʠ ʜʠʩʪʨʝʩʩʝ; 

- ʩʥʷʪʠʷ ʧʨʠʩʪʫʧʘ ʪʘʭʠʢʘʨʜʠʠ (ʧʦʚʳʰʝʥʥʦʡ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, 
ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʘʥʠʯʝʩʢʠʭ ʘʪʘʢʘʭ) ï ʪʦ ʝʩʪʴ ʜʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʝʨʜʮʘ, ʩʥʠʞʝ-
ʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ ʠ, ʚ ʮʝʣʦʤ, ʩʥʠʞʝʥʠʷ ʧʩʠ-
ʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ. 

 ɺʥʠʤʘʥʠʝ! ɽʩʪʴ ʧʨʝʜʦʩʪʝʨʝʞʝʥʠʷ ʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ! ʇʨʦʙʫ ʦʧʘʩʥʦ ʧʨʦʚʦʜʠʪʴ 
ʧʦʞʠʣʳʤ ʣʶʜʷʤ ʩ ʚʳʨʘʞʝʥʥʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ 
ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʇʨʠ ʛʣʘʟʥʳʭ ʙʦʣʝʟʥʷʭ ʠ ʩʠʣʴʥʦʡ ʙʣʠʟʦʨʫʢʦʩʪʠ ʵʪʘ ʧʨʦʙʘ 
ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʘ, ʪʘʢ ʢʘʢ ʩʠʣʴʥʦʝ ʜʣʠʪʝʣʴʥʦʝ ʥʘʜʘʚʣʠʚʘʥʠʝ ʥʘ ʛʣʘʟʥʳʝ ʷʙʣʦʢʠ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʙʨʘʜʠʢʘʨʜʠʠ, ʘʩʠʩʪʦʣʠʠ ʠ ʜʘʞʝ ʨʝʬʣʝʢʪʦʨʥʦʡ ʦʩʪʘʥʦʚʢʝ ʩʝʨʜʮʘ! 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʤʳ: 

¶ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩʦ ʩʪʨʦʝʥʠʝʤ ʩʣʦʞʥʦʡ ʨʝʬʣʝʢʪʦʨʥʦʡ ʜʫʛʠ ʥʘ ʧʨʠʤʝʨʝ ʛʣʘʟʦ-
ʩʝʨʜʝʯʥʦʛʦ ʨʝʬʣʝʢʩʘ ʯʝʣʦʚʝʢʘ; 

¶ ʦʪʨʘʙʦʪʘʣʠ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʠʷ ʛʣʘʟʦ-ʩʝʨʜʝʯʥʦʛʦ ʨʝʬʣʝʢʩʘ; 

¶ ʠʩʩʣʝʜʦʚʘʣʠ ʠʟʤʝʥʝʥʠʝ ʧʫʣʴʩʘ ʰʢʦʣʴʥʠʢʦʚ 8-ʭ ʢʣʘʩʩʦʚ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 
ʜʘʥʥʦʛʦ ʨʝʬʣʝʢʩʘ.  

ɻʠʧʦʪʝʟʘ ʧʨʦʝʢʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʘʩʴ. ʋ ʰʢʦʣʴʥʠʢʦʚ 8-ʭ ʢʣʘʩʩʦʚ ʧʨʠ ʧʨʦ-
ʚʝʜʝʥʠʠ ʛʣʘʟʦ-ʩʝʨʜʝʯʥʦʛʦ ʨʝʬʣʝʢʩʘ ʠʟʤʝʥʷʝʪʩʷ ʧʫʣʴʩ 
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ʄɸʆʋ ɸʢʘʜʝʤʠʯʝʩʢʠʡ ʣʠʮʝʡ ʠʤ. ɻ.ɸ. ʇʩʘʭʴʝ, 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʄʠʭʘʡʣʦʚ ɼʝʥʠʩ ɺʘʜʠʤʦʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ  
ʦʙʨʘʟʦʚʘʥʠʷ ɼʝʪʩʢʦʛʦ ʪʝʭʥʦʧʘʨʢʘ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ 

 
ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʪʨʦʣʣʝʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʥʦʚʳʡ ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʙʦʣʝʝ ʫʜʦʙʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʦʤʧʴʶʪʝ-
ʨʦʤ. 

ʈʘʟʨʘʙʦʪʢʘ ʫʥʠʢʘʣʴʥʦʛʦ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʠʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 
ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʣʝʯʝʥʠʡ ʠ ʠʛʨʦʚʦʡ ʠʥʜʫ-
ʩʪʨʠʠ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʠʡ ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʤʫ ʧʨʦʝʢʪʫ. 

ʉʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʥʦʚʦʛʦ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʈʠʩʫʥʦʢ 1) ʜʣʷ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʷ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʥʘ ʙʘʟʝ ʢʦʥʪʨʦʣʣʝʨʘ Arduino ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʠʝ ʉ++ (ʈʠʩʫʥʦʢ 2). 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʂʦʥʪʨʦʣʝʨ ʥʘ Arduino 
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ʈʠʩʫʥʦʢ 2 ï ʇʨʦʛʨʘʤʤʘ ʥʘ ʉ++ 

ʀʛʨʦʚʳʝ ʢʦʥʪʨʦʣʣʝʨʳ 
ʇʨʠʤʝʨʳ: Xbox Controller, PlayStation DualSense, Nintendo Switch. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ 

ʧʦʧʫʣʷʨʥʳ ʜʣʷ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʠ ʢʦʤʧʘʥʠʠ ʥʝʧʨʝʨʳʚʥʦ ʨʘʟʚʠʚʘʶʪ ʠʭ ʧʨʦʜʫʢʮʠʶ, 
ʧʨʝʜʣʘʛʘʷ ʥʦʚʳʝ ʬʫʥʢʮʠʠ. 

VR ʧʨʦʜʫʢʪʳ 
ʇʨʠʤʝʨʳ: Oculus Quest, HTC Vive, PlayStation VR. VR ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʥʦʚʫʶ ʩʪʝʧʝʥʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʪʣʠʯʘʶʱʫʶʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʛʨʦʚʳʭ ʢʦʥ-
ʪʨʦʣʣʝʨʦʚ, ʧʨʠ ʵʪʦʤ ʦʙʘ ʪʠʧʘ ʫʩʪʨʦʡʩʪʚ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʛʨ. 

Steam Controller 
ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ ʙʳʣʦ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ ʠʛʨ ʥʘ ʧʣʘʪʬʦʨʤʝ Steam ʠ 

ʩʦʯʝʪʘʝʪ ʘʥʘʣʦʛʦʚʳʝ ʩʪʠʢʠ ʠ ʩʝʥʩʦʨʥʳʝ ʧʘʥʝʣʠ. ʆʥʦ ʫʜʦʙʥʦ ʢʘʢ ʜʣʷ ʦʧʳʪʥʳʭ ʠʛʨʦʢʦʚ, 
ʪʘʢ ʠ ʜʣʷ ʥʦʚʠʯʢʦʚ. 

   ʕʪʘʧ 1:  
ʀʟʫʯʝʥʠʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʘʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʩʦ-

ʩʪʘʚʣʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʢʘʨʪʳ. 
   ʕʪʘʧ 2:   
ʀʟʫʯʝʥʠʝ ʩʨʝʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʝ ʤʘʢʝʪʘ ʠʟ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥ-

ʪʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ. 
   ʕʪʘʧ 3:     
ʈʘʟʨʘʙʦʪʢʘ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʧʨʦʪʦʪʠʧʘ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʩʙʦʨʢʘ ʧʨʦʪʦ-

ʪʠʧʘ. 
   ʕʪʘʧ 4:    
ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʥʝʜʦʯʝʪʦʚ, ʩʦʟʜʘʥʠʝ ʣʵʥʜʠʥʛʘ ʜʣʷ ʧʨʦʝʢʪʘ, ʧʦʜʛʦ-

ʪʦʚʢʘ ʢ ʚʳʩʪʫʧʣʝʥʠʶ ʥʘ ʧʨʦʝʢʪʥʦʡ ʷʨʤʘʨʢʝ. 
 
ʇʦʪʝʥʮʠʘʣʴʥʳʤʠ ʟʘʢʘʟʯʠʢʠ ʤʦʛʫʪ ʙʳʪʴ: 

¶ ɼʝʪʠ, ʧʦʜʨʦʩʪʢʠ 

¶ ɻʝʡʤʝʨʳ 
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¶ ʈʘʟʨʘʙʦʪʯʠʢʠ ʠʛʨ ʠ ʧʨʠʣʦʞʝʥʠʡ. 

¶ ʃʶʙʠʪʝʣʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʦʚʠʥʦʢ ʚ ʩʬʝʨʝ ʨʘʟʚʣʝʯʝʥʠʡ 
ʀʩʧʦʣʴʟʫʝʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: ʙʝʩʧʣʘʪʥʦʝ.   
ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: 

¶ Unreal Engine 4 [1] 
¶ Arduino IDE [2] 

ʉʪʦʠʤʦʩʪʴ ʨʝʩʫʨʩʦʚ: 
- ʇʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ (2) ï ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʜʝʪʩʢʠʤ ʪʝʭʥʦʧʘʨʢʦʤ ʂʚʘʥʪʦ-

ʨʠʫʤ, ʧʨʠʤʝʨʥʘʷ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʦʢʦʣʦ 75000 ʨʫʙʣʝʡ. 
- ʉʪʘʨʪʦʚʳʡ ʥʘʙʦʨ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʙʦʰʝʣʩʷ ʚ 1700 ʨʫʙʣʝʡ. 
 ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ 
- ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ Unreal Engine 4  
- ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ Arduino 
- ʉʦʟʜʘʥʠʝ ʣʵʥʜʠʥʛʘ (ʇʨʝʟʝʥʪʘʮʠʦʥʥʦʡ ʩʪʨʘʥʠʮʳ) 
 
ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʤʳʡ ʰʘʛ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʩʪʘʥ-

ʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ ʚ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ, ʠʩ-
ʧʦʣʴʟʫʷ ʜʦʩʪʫʧʥʳʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. John P Doran, William Sherif, Stephen Whittle / Unreal Engine 4.x Scripting with C++ 
Cookbook  (2021)  ï 264 ʩ. 
2. ARDUINO: ʦʪ ʘʟʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʦ ʩʦʟʜʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ+ 
ʚʠʨʪʫʘʣʴʥʳʡ ʜʠʩʢ (2022) ï 480 ʩ. 

 
 
 

ʈɸɿʈɸɹʆʊʂɸ ʂʆʅʉʊʈʋʂʎʀʀ ʄɸʂɽʊɸ ʉʀʉʊɽʄʓ ʈɸɿɺɽʈʊʓɺɸʅʀʗ  
ʉʇʋʊʅʀʂʆɺ çʂʆʉʄʀʏɽʉʂɸʗ ʂɸʊɸʇʋʃʔʊɸè  

ɹʝʣʦʫʩʦʚʘ ɸʣʠʩʘ, ɸʚʝʨʴʷʥʦʚ ʄʘʪʬʝʡ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʃʠʮʝʡ ʧʨʠ ʊʇʋè,  
10 ʢʣʘʩʩ 

ʄɸʆʋ ʉʌʄʃ, 9 ʢʣʘʩʩ 
ɸʅʆ ɼʆ ɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè ʛ. ʊʦʤʩʢʘ 

ʛ. ʊʦʤʩʢ  
ʈʫʢʦʚʦʜʠʪʝʣʴ: ɹʳʚʰʝʥʢʦ ɸʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ  

ʦʙʨʘʟʦʚʘʥʠʷ ɼʝʪʩʢʦʛʦ ʪʝʭʥʦʧʘʨʢʘ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ 
 

CubeSat ï ʩʘʤʳʡ ʜʦʩʪʫʧʥʳʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ ʩʧʫʪʥʠʢʦʚ ʜʣʷ ʥʘʫʯʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ-ʟʘ ʧʨʦʩʪʦʪʳ ʩʙʦʨʢʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʝʰʝʚʠʟʥʳ ʟʘʧʫʩʢʘ ʟʘʩʯʝʪ ʤʘʢ-
ʩʠʤʘʣʴʥʦʡ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʥʫʪʨʠ. ʆʜʥʘʢʦ ʧʦʥʷʪʠʝ çʜʝʰʝʚʠʟʥʘè ʚʩʝ 
ʨʘʚʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ. ʆʙʳʯʥʦ ʩʧʫʪʥʠʢʠ ʟʘʧʫʩʢʘʶʪʩʷ ʩ ɿʝʤʣʠ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʨʘʟʦʚʳʭ 
ʧʫʩʢʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʨʘʢʝʪʘʭ ʥʦʩʠʪʝʣʷʭ, ʮʝʥʘ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʯʫʪʴ ʙʦʣʴʰʝ 3 ʤʣʥ. ʨʫʙ-
ʣʝʡ [1], ʦʜʥʘʢʦ ʟʘ 2022 ʛʦʜ ʩ ʄʂʉ ʙʳʣʦ ʟʘʧʫʱʝʥʦ 14 ʩʧʫʪʥʠʢʦʚ (1 ʘʤʝʨʠʢʘʥʩʢʠʡ, 1 
ʠʥʜʠʡʩʢʠʡ, 2 ʷʧʦʥʩʢʠʭ ʠ 10 ʨʦʩʩʠʡʩʢʠʭ). ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʥʘ ʩʧʦʩʦʙ ʠʭ ʨʘʟʚʝʨʪʳʚʘ-
ʥʠʷ, ʪʦ ʠʥʦʩʪʨʘʥʥʳʝ ʩʧʫʪʥʠʢʠ ʙʳʣʠ ʚʳʧʫʱʝʥʳ ʠʟ ʷʧʦʥʩʢʦʛʦ ʤʦʜʫʣʷ ʄʂʉ çʂʠʙʦè ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ J-SSOD [2], ʧʦ ʦʬʠʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʫʤʤʘʨʥʘʷ ʮʝʥʘ 
ʟʘʧʫʩʢʘ ʩ ʝʝ ʧʦʤʦʱʴʶ ʩʦʩʪʘʚʣʷʝʪ 1 975 ʪʳʩʷʯ ʨʫʙʣʝʡ ʟʘ ʢʠʣʦʛʨʘʤʤ [3]. J-SSOD ʥʘ 
ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʳʧʫʩʪʠʣ ʚ ʦʪʢʨʳʪʳʡ ʢʦʩʤʦʩ ʫʞʝ 91 ʘʧʧʘʨʘʪ [2]. ʈʦʩʩʠʡʩʢʠʝ ʩʧʫʪʥʠʢʠ 
ʙʳʣʠ ʚʳʧʫʱʝʥʳ ʢʦʩʤʦʥʘʚʪʦʤ ʆʣʝʛʦʤ ɸʨʪʝʤʴʝʚʳʤ ʚʨʫʯʥʫʶ [4]. ɺ ʪʘʙʣʠʮʝ 1 ʙʳʣʠ ʨʘʩ-
ʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʚʳʚʦʜʘ ʩʧʫʪʥʠʢʦʚ ʚ ʢʦʩʤʦʩ. 
ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʝʥʠʝ ʩʧʦʩʦʙʦʚ ʚʳʚʝʜʝʥʠʷ ʩʧʫʪʥʠʢʦʚ 
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ʉʧʦʩʦʙ ʇʣʶʩʳ ʄʠʥʫʩʳ 

ɿʘʧʫʩʢ ʩ ɿʝʤʣʠ ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ. ɼʦʨʦʛʦ; 
ʇʨʠ ʚʟʣʝʪʝ ʩʦʟʜʘʶʪʩʷ ʚʠʙʨʘʮʠʠ, ʢʦ-
ʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʨʝʜʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴ-
ʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ.  

ɿʘʧʫʩʢ ʨʫʢʦʡ ʢʦʩʤʦʥʘʚʪʘ ɼʝʰʝʚʦ; 
ʅʝ ʥʫʞʥʦ ʥʠʢʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ɿʘʢʨʫʯʠʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʩʧʫʪʥʠʢʘ; 
ʊʨʘʝʢʪʦʨʠʶ ʥʝʚʦʟʤʦʞʥʦ ʢʦʥʪʨʦʣʠ-
ʨʦʚʘʪʴ 

ɿʘʧʫʩʢ ʩ ʧʦʤʦʱʴʶ ʨʫʢʠ-ʤʘʥʠʧʫʣʷ-
ʪʦʨʘ (J-SSOD, Nanoracks CubeSat 
Deployer) 

ɺʦʟʤʦʞʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʪʨʘʝʢ-
ʪʦʨʠʶ ʠ ʤʝʩʪʦ ʚʳʧʫʩʢʘ; 
ʉʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ, ʩʤʷʛ-
ʯʝʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʧʫʩʢʦʤ ʩ 
ʧʦʤʦʱʴʶ ʨʘʢʝʪʳ. 

ɼʦʨʦʛʦ; 
ʅʫʞʥʳ ʪʝʭʥʦʣʦʛʠʠ 

 
ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ, ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʡ ʩʧʦʩʦʙ ʟʘʧʫʩʪʠʪʴ ʩʧʫʪʥʠʢ ʩ ʄʂʉ 

ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʳʚʝʜʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʥʠʧʫʣʷʪʦʨʦʚ. ʆʥ ʤʘʢʩʠʤʘʣʴʥʦ ʩʥʠ-
ʞʘʝʪ ʢʦʣʝʙʘʥʠʷ, ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʤʝʩʪʦ ʠ ʦʨʙʠʪʫ ʚʳʧʫʩʢʘ ʠ ʝʛʦ ʚʦʟ-
ʤʦʞʥʦ ʩʦʚʝʨʰʠʪʴ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʙʝʟ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʘ ʩʪʦʠʤʦʩʪʴ ʟʘʧʫʩʢʘ 
ʩʧʫʪʥʠʢʘ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʥʠʞʝ ʜʨʫʛʠʭ ʧʨʠʚʝʜʝʥʥʳʭ ʩʧʦʩʦʙʦʚ. ʊʘʢʞʝ ʧʦʜʦʙʥʦʝ 
ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʶ ʟʘʧʫʩʢʘ, ʥʦ ʠ ʠʥʳʝ ʬʫʥʢʮʠʠ ʟʘ ʩʯʝʪ 
ʩʤʝʥʥʳʭ ʥʘʩʘʜʦʢ. ʆʜʥʘʢʦ ʝʛʦ ʩʦʟʜʘʥʠʝ ï ʦʯʝʥʴ ʥʘʫʢʦʝʤʢʠʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʙʦʣʴ-
ʰʠʭ ʜʝʥʝʞʥʳʭ ʚʣʦʞʝʥʠʡ, ʧʦʵʪʦʤʫ ʪʘʢʦʡ ʧʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʪʦʣʴʢʦ ʧʨʠ 
ʧʦʜʜʝʨʞʢʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʢʨʫʧʥʦʛʦ ʙʠʟʥʝʩʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ, ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʪʘʢ ʢʘʢ 
ʫʜʝʰʝʚʣʷʝʪ ʠ ʫʧʨʦʱʘʝʪ ʚʳʚʦʜ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʩʧʫʪʥʠʢʦʚ ʚ ʢʦʩʤʦʩ, ʘ ʟʥʘʯʠʪ ʦʪʢʨʳ-
ʚʘʝʪ ʥʦʚʳʝ ʧʫʪʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʚʝʣʠʯʠʚʘʷ ʥʘʫʯʥʳʡ ʧʦʪʝʥʮʠʘʣ ʛʦʩʫʜʘʨʩʪʚʘ. 
ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʧʦʜʦʙʥʳʭ ʫʩʪʘʥʦʚʦʢ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʚ ʥʘʰʝ ʚʨʝʤʷ, 
ʦʩʦʙʝʥʥʦ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʈʦʩʢʦʩʤʦʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʟʘʧʫʩʢʝ ʈʦʩʩʠʡʩʢʦʡ ʆʨʙʠʪʘʣʴʥʦʡ 
ʩʪʘʥʮʠʠ (ʈʆʉ). ɽʝ ʨʘʟʨʘʙʦʪʢʦʡ ʟʘʥʠʤʘʝʪʩʷ ʈʂʂ çʕʥʝʨʛʠʷè. ɺʚʝʜʝʥʠʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 
ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʥʘ 2027-2033 ʛʦʜ [5]. 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʢʝʪʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʫʧʨʘʚʣʷʝʤʦʡ 
ʩʠʩʪʝʤʳ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚ ʢ ʤʘʶ 2025 ʛʦʜʘ.  

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ:  
Å ʇʨʝʜʦʩʪʘʚʠʪʴ ʤʦʜʝʣʴ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʦʣʥʦʨʘʟʤʝʨ-

ʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. ʆʪʚʝʪʩʪʚʝʥʥʳʝ: ɸʚʝʨʴʷʥʦʚ ʄʘʪʬʝʡ, ɹʝʣʦʫʩʦʚʘ ɸʣʠʩʘ.  
Å ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʭʘʥʠʟʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʧʦʣʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ. 

ʆʪʚʝʪʩʪʚʝʥʥʳʝ: ɸʚʝʨʴʷʥʦʚ ʄʘʪʬʝʡ, ɹʝʣʦʫʩʦʚʘ ɸʣʠʩʘ. 
ɿʘʢʘʟʯʠʢʘʤʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʤʦʛʣʘ ʙʳ ʚʳʩʪʫʧʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʨʧʦʨʘʮʠʷ 

ʧʦ ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ çʈʦʩʢʦʩʤʦʩè. ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʧʦʪʨʝʙʠʪʝʣʠ-ʦʨʛʘʥʠʟʘ-
ʮʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʟʘʧʫʩʢʦʤ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʩʧʫʪʥʠʢʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʠ-
ʤʝʨ: 

ǒ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ; 
ǒ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ; 
ǒ ɸʅʆ ɼʆ ɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè; 
ǒ ʐʢʦʣʳ ʈʦʩʩʠʠ. 
ʉʪʝʡʢʭʦʣʜʝʨʳ ʧʨʦʝʢʪʘ: 
ǒ ɸʆ çʈʝʰʝʪʥʝʚè; 
ǒ ʈʂʂ çʕʥʝʨʛʠʷè; 
ǒ ɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè; 
ǒ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʨʧʦʨʘʮʠʷ ʧʦ ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ çʈʦʩʢʦʩʤʦʩè; 
ǒ ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʠʤʝʥʠ ʉ. ɸ. ʃʘʚʦʯʢʠʥʘ. 
ʇʦʜʦʙʥʳʭ ʦʨʙʠʪʘʣʴʥʳʭ ʨʘʟʚʝʨʪʳʚʘʪʝʣʝʡ ʚ ʤʠʨʝ ʚʩʝʛʦ ʜʚʘ: J-SSOD (ʗʧʦʥʠʷ)[6] 

ʠ Nanoracks CubeSat Deployer (ʉʐɸ)[7]. ʇʨʠʯʝʤ ʦʙʘ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚʘ ʨʘʙʦʪʘʶʪ ʥʘ ʙʘʟʝ 



фм 
 

ʦʜʥʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʨʘʟʤʝʱʝʥʥʦʛʦ ʚ ʤʦʜʫʣʝ çʂʠʙʦè, ʚʳʧʦʣʥʷʶʱʝʛʦ ʧʦʤʠʤʦ ʟʘ-
ʧʫʩʢʘ ʩʧʫʪʥʠʢʦʚ ʝʱʝ ʠ ʪʘʢʠʝ ʬʫʥʢʮʠʠ ʢʘʢ ʨʝʤʦʥʪ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʥʮʠʠ ʠ ʨʘʟ-
ʤʝʱʝʥʠʝ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ.  
ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʥʘʣʦʛʦʚ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʂʦʩʤʠʯʝʩʢʘʷ ʢʘʪʘ-

ʧʫʣʴʪʘ (ʤʘʢʝʪ) 
J-SSOD Nanoracks 

ʈʘʟʤʝʨ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ 100ʭ100ʭ100 ʤʤ 442x442x500 ʤʤ 55Ĭ35Ĭ55 ʤʤ 

ʄʘʩʩʘ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ 1 ʢʛ 50 ʢʛ 32 ʢʛ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ U ʢʦ-
ʪʦʨʦʝ ʩʧʦʩʦʙʝʥ ʚʳʚʝʩʪʠ ʟʘ ʨʘʟ 

1U 32U 144U (ʚʤʝʩʪʠʤʦʩʪʴ 

ʰʣʶʟʘ Bishop) 

 

ɼʣʠʥʘ ʤʘʥʠʧʫʣʷʪʦʨʘ 0.7 ʤ 12,2 ʤ 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ 
ʤʘʥʠʧʫʣʷʪʦʨʘ  

3 6 
 

ɻʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʤʘʥʠʧʫʣʷ-
ʪʦʨʘ 

1 ʢʛ ɼʦ 7 ʪ 
 

ʌʫʥʢʮʠʠ ʫʩʪʘʥʦʚʢʠ ʊʦʣʴʢʦ ʚʳʧʫʩʢ ʧʫʪʥʠ-
ʢʦʚ 

ɺʳʧʫʩʢ ʩʧʫʪʥʠʢʦʚ 
ʋʩʪʘʥʦʚʢʘ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʄʂʉ 
ʇʝʨʝʤʝʱʝʥʠʝ ʛʨʫʟʦʚ 

ʊʝʭʥʠʯʝʩʢʠ ʪʦʯʥʳʝ ʟʘʜʘʯʠ 

ɺʳʧʫʩʢ ʩʧʫʪʥʠʢʦʚ 

 

ʉʪʦʣʴ ʙʦʣʴʰʦʡ ʦʪʨʳʚ ʦʪ ʟʘʨʫʙʝʞʥʳʭ ʘʥʘʣʦʛʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ 
ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʝʢʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʦʛʦ ʤʘ-
ʢʝʪʘ, ʠ ʩʨʘʚʥʠʚʘʪʴ ʝʛʦ ʩ ʨʝʘʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʥʝ ʩʦʚʩʝʤ ʢʦʨʨʝʢʪʥʦ, ʦʜʥʘʢʦ ʧʣʘ-
ʥʠʨʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ: ʨʝʘʣʠʟʘʮʠʷ ʫʧʨʘʚʣʷʶʱʝʛʦ ʇʆ, ʧʦʜʘʯʘ ʟʘʷʚʦʢ ʥʘ ʨʘʟ-
ʣʠʯʥʳʝ ʛʨʘʥʪʳ, ʧʦʠʩʢ ʠʥʚʝʩʪʦʨʦʚ, ʧʣʘʥʠʨʫʝʪʩʷ ʜʦʙʘʚʠʪʴ ʪʘʢʠʝ ʬʫʥʢʮʠʠ ʢʘʢ: ʩʪʳʢʦʚʢʘ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ ʩʪʘʥʮʠʠ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʥʘʯʘʣʘʩʴ ʚ ʷʥʚʘʨʝ 2024 ʛʦʜʘ. ʈʘʙʦʪʘ ʥʘʜ ʢʦʥʩʪʨʫʢʮʠʝʡ 
ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʵʪʘʧʳ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.  
ʊʘʙʣʠʮʘ 3 ï ʕʪʘʧʳ ʨʘʙʦʪʳ ʥʘʜ ʢʦʥʩʪʨʫʢʮʠʝʡ 
ʅʘʟʚʘʥʠʝ ʵʪʘʧʘ ɺʨʝʤʷ ʨʘʙʦʪʳ ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʄʝʪʦʜ ʨʘʙʦʪʳ 

ʆʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝ-
ʰʝʥʠʡ 

13.01.2024-25.01.2024  ɸʚʝʨʴʷʥʦʚ ʄʘʪʬʝʡ,  
ɹʝʣʦʫʩʦʚʘ ɸʣʠʩʘ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝ-
ʣʠʨʦʚʘʥʠʝ 

ʕʩʢʠʟʠʨʦʚʘʥʠʝ ʠ ʨʘʩʯʝʪʳ 25.01.2024-01.03.2024 ɸʚʝʨʴʷʥʦʚ ʄʘʪʬʝʡ,  
ɹʝʣʦʫʩʦʚʘ ɸʣʠʩʘ 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠ-
ʨʦʚʘʥʠʝ 

ʈʘʟʨʘʙʦʪʢʘ ʦʙʱʝʡ ʢʦʥ-
ʩʪʨʫʢʮʠʠ 

01.03.2024 ï 20.05.2024 ʉʦʯʣʝʥʝʥʠʷ: ɸʚʝʨʴʷʥʦʚ 
ʄʘʪʬʝʡ; ʦʩʥʦʚʘʥʠʝ ʠ 
ʚʝʨʭʥʷʷ ʯʘʩʪʴ: 
ɹʝʣʦʫʩʦʚʘ ɸʣʠʩʘ 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦ-
ʚʘʥʠʝ 

ʈʘʟʨʘʙʦʪʢʘ ʦʪʜʝʣʴʥʳʭ 
ʩʠʩʪʝʤ 

01.09.2024 ï 20.02.2025 ɺʳʧʫʩʢʘʶʱʠʡ ʤʝʭʘʥʠʟʤ: 
ɹʝʣʦʫʩʦʚʘ ɸʣʠʩʘ;  
ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʨʳʰʢʘ: 
ɸʚʝʨʴʷʥʦʚ ʄʘʪʬʝʡ. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦ-
ʚʘʥʠʝ 

ʉʙʦʨʢʘ ʠ ʜʦʨʘʙʦʪʢʘ  10.10.2024 -  ʥ. ʚ. ɸʚʝʨʴʷʥʦʚ ʄʘʪʬʝʡ,  
ɹʝʣʦʫʩʦʚʘ ɸʣʠʩʘ 

 

ʀʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚ ʨʘʙʦʪʝ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟ-
ʣʠʯʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʤʝʣʘ ʤʝʩʪʦ ʙʳʪʴ ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʧʘʨʝ, ʪʘʢ ʠ ʨʘʟ-
ʜʝʣʝʥʠʝ ʟʘʜʘʯ.  

ʄʘʢʝʪ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʦʙʨʘʥ ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʪʘʧʝ ʜʦʨʘʙʦʪʢʠ. ʆʩʥʦʚʥʳʤ ʤʘ-
ʪʝʨʠʘʣʦʤ ʚ ʥʝʤ ʷʚʣʷʝʪʩʷ ʬʘʥʝʨʘ, ʥʦ ʝʩʪʴ ʜʝʪʘʣʠ ʠʟ ʧʣʘʩʪʠʢʘ. ɺ ʪʘʙʣʠʮʝ 4 ʧʨʠʚʝʜʝʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʩʝʭ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʤʘʢʝʪʝ ʢʦʤʧʦʥʝʥʪʘʭ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʠʭ ʧʨʠʤʝ-
ʥʝʥʠʷ ʠ ʩʪʦʠʤʦʩʪʴʶ. 
ʊʘʙʣʠʮʘ 4 ï ʆʙʦʩʥʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 
ʅʘʠʤʝʥʦʚʘʥʠʝ  ɻʜʝ ʧʨʠʤʝʥʷʝʪʩʷ  ʆʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ 

ʉʝʨʚʦʧʨʠʚʦʜ 
Dynamixel AX-12A 

ʇʨʠʚʦʜʘ ʜʣʷ ʜʚʠʞʝʥʠʷ ʤʘ-
ʥʠʧʫʣʷʪʦʨʘ ʚ ʨʘʤʢʘʭ ʝʛʦ ʨʘ-
ʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʗʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʝʨʚʦʧʨʠʚʦʜʦʚ 
ʥʘ ʨʳʥʢʝ, ʟʘ ʩʯʝʪ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʣʳ ʪʷʛʠ, ʧʣʘʚʥʦʩʪʠ, ʠ 
ʫʜʦʙʩʪʚʘ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. 

ʌʘʥʝʨʘ ʣʠʩʪʦʚʘʷ ʂʨʫʧʥʳʝ ʧʣʦʩʢʠʝ ʜʝʪʘʣʠ 



фн 
 

ʃʘʟʝʨʥʘʷ ʨʝʟʢʘ ɹʦʣʝʝ ʙʳʩʪʨʦʝ ʠ ʜʝʰʝʚʦʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 3-
ʜ ʧʝʯʘʪʴʶ, ʦʧʪʠʤʘʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ ʠ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ.  

3-ʜ ʧʝʯʘʪʴ ʄʘʣʝʥʴʢʠʝ ʜʝʪʘʣʠ ʩʣʦʞʥʦʡ 
ʬʦʨʤʳ (ʥʝ ʧʣʦʩʢʠʝ). 

ʉʚʦʙʦʜʘ ʚ ʚʳʙʦʨʝ ʬʦʨʤʳ.  

ʄʦʪʦʨ ʧʦʩʪʦʷʥʥʦʛʦ 
ʪʦʢʘ 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 
ʦʪʢʨʳʚʘʥʠʷ ʧʫʩʢʦʚʦʛʦ ʦʪ-
ʩʝʢʘ, ʩʠʩʪʝʤʘ ʚʳʧʫʩʢʘ.  

ʅʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ, ʦʧʪʠʤʘʣʴʥʳʡ ʤʦʤʝʥʪ, ʥʠʟʢʘʷ ʩʪʦʠ-
ʤʦʩʪʴ, ʧʨʦʩʪʦʪʘ ʚ ʧʦʜʩʦʝʜʠʥʝʥʠʠ. 

ʊʘʙʣʠʮʘ 4 ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʘ-
ʢʝʪʘ ʤʝʭʘʪʨʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʩ ʫʯʝʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʘʟʚʠʪʠʝ ʧʦʜʦʙʥʦʛʦ ʧʨʦʝʢʪʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʚʝʩʦʤʳʭ ʚʣʦʞʝʥʠʡ ʠʥʚʝʩʪʦʨʦʚ, ʠʟ-
ʟʘ ʫʥʠʢʘʣʴʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʝʛʦ ʤʘʩʰʪʘʙʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʝʛʦ ʧʦʣ-
ʥʦʮʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʟʘʡʤʫʪʩʷ ʢʨʫʧʥʳʝ ʢʦʨʧʦʨʘʮʠʠ, ʘ ʥʘ ʜʘʥʥʦʤ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ 
ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʜʦʙʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: ʢʦʥ-
ʩʪʨʫʢʮʠʠ ʠ ʇʆ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʘʪʝʥʪʦʚʘʥʠʷ ʠ ʧʨʦʜʘʞʠ. ɺ ʪʘʙʣʠʮʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʦ 
ʦʧʠʩʘʥʠʝ ʵʢʦʥʦʤʠʢʠ ʧʨʦʝʢʪʘ.  
ʊʘʙʣʠʮʘ 5 ï ʕʢʦʥʦʤʠʢʘ ʧʨʦʝʢʪʘ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʩʭʦʜʘ ʂʦʣʠʯʝʩʪʚʦ ʉʪʦʠʤʦʩʪʴ 

ʉʝʨʚʦʧʨʠʚʦʜ Dynamixel AX-12A 5 ʰʪ. 37 500 ʨʫʙ. 

ʌʘʥʝʨʘ ʣʠʩʪʦʚʘʷ 4 ʣʠʩʪʘ 800 ʨʫʙ. 

ʃʘʟʝʨʥʘʷ ʨʝʟʢʘ 1000 ʨʫʙ. 

3-ʜ ʧʝʯʘʪʴ 2000 ʨʫʙ. 

ʐʫʨʫʧʦʚʝʨʪ 1 ʰʪ.  3000 ʨʫʙ. 

ʄʦʪʦʨ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 2 ʰʪ. 946 ʨʫʙ. 

ʂʦʤʧʴʶʪʝʨʳ (ʫʩʪʨʦʡʩʪʚʘ) 3 ʰʪ. 60 000 ʨʫʙ. 

ʂʦʤʧʴʶʪʝʨʳ (ʵʣʝʢʪʨʠʯʝʩʪʚʦ) 2 ʰʪ.  10 ʨʫʙ/ʯ.  288 ʯ. 5760 ʨʫʙ. 

ʊʨʫʜ ʠʥʞʝʥʝʨʦʚ 2 ʯʝʣ.  100 ʨʫʙ./ʯ. 288 ʯ. 57 600 ʨʫʙ. 

ɻʘʡʢʠ, ʙʦʣʪʳ, ʦʪʚʝʨʪʢʠ 3000 ʨʫʙ. 

ʀʪʦʛʦʚʘʷ ʩʪʦʠʤʦʩʪʴ 171 606 ʨʫʙ. 

ʀʩʭʦʜʷ ʠʟ ʪʘʙʣʠʮʳ 5, ʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʢʝʪʘ ʩʦʩʪʘʚʣʷʝʪ 
171606 ʨʫʙʣʝʡ, ʢ ʵʪʦʡ ʩʫʤʤʝ ʪʘʢʞʝ ʜʦʙʘʚʷʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʚʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤ-
ʧʦʥʝʥʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʫ ʇʆ, ʧʦʵʪʦʤʫ ʚʩʝʛʦ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʤʘʢʝʪʘ ʦʨʙʠʪʘʣʴʥʦʛʦ ʨʘʟʚʝʨ-
ʪʳʚʘʪʝʣʷ ʙʫʜʝʪ ʟʘʪʨʘʯʝʥʦ ʧʦʨʷʜʢʘ 300000 ʨʫʙʣʝʡ.  

ʆʙʱʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʘʢʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʘʥʠʷ 
(4), ʜʚʫʭ ʩʦʯʣʝʥʝʥʠʡ (3), ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦ ʪʨʝʤ ʩʪʝʧʝʥʷʤ ʩʚʦʙʦʜʳ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʩʝʨʚʦʧʨʠʚʦʜʳ (5), ʚʥʫʪʨʠ ʚʳʧʫʩʢʘʶʱʝʛʦ ʢʝʡʩʘ (2) ʥʘʭʦʜʷʪʩʷ ʧʫʩʢʦʚʦʡ ʤʝ-
ʭʘʥʠʟʤ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʨʳʰʢʘ (1). 

 
 

 
 



фо 
 

ʈʠʩʫʥʦʢ 1 ï ʆʙʱʘʷ ʢʦʥʩʪʨʫʢʮʠʷ:  
1 ï ʧʫʩʢʦʚʦʡ ʤʝʭʘʥʠʟʤ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʨʳʰʢʘ; 2 ï ʢʦʨʧʫʩ ʚʳʧʫʩʢʘʶʱʝʛʦ ʢʝʡʩʘ; 3 ï ʩʦʯʣʝʥʝʥʠʷ; 4 ï ʦʩʥʦʚʘʥʠʝ 

ʤʘʥʠʧʫʣʷʪʦʨʘ; 5 ï ʩʝʨʚʦʧʨʠʚʦʜʳ.  
 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʚʳʧʫʩʢʘʶʱʝʛʦ ʢʝʡʩʘ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2, ʦʥʘ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʘ ʦʪʩʝʢʘ, ʨʘʟʜʝʣʝʥʥʳʭ ʩʪʝʥʢʦʡ (1). ɺ ʦʪʩʝʢʝ 1 ʨʘʩʧʦʣʦʞʝʥ ʤʦ-
ʪʦʨ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʚ ʦʪʩʝʢʝ 2 ï ʩʧʫʪʥʠʢ. ʏʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʚ ʩʪʝʥʢʝ ʚʘʣ ʤʦʪʦʨʘ ʚʳ-
ʚʝʜʝʥ ʚ ʚʳʧʫʩʢʘʶʱʠʡ ʦʪʩʝʢ, ʥʘ ʥʝʛʦ ʥʘʜʝʪʦ ʙʦʣʴʰʦʝ ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ (3). ʇʨʠ ʚʨʘʱʝ-
ʥʠʠ ʚʘʣʘ ʦʥʦ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʜʚʘ ʤʘʣʳʭ ʢʦʣʝʩʘ (4), ʢʨʶʯʢʠ, ʥʘ ʦʩʷʭ ʢʦʪʦʨʳʭ, (5) 
ʠʟ-ʟʘ ʚʨʘʱʝʥʠʷ ʦʪʧʫʩʢʘʶʪ ʢʣʘʧʘʥ (6), ʢʦʪʦʨʳʡ ʪʦʣʢʘʝʪ ʩʧʫʪʥʠʢ.  

 

 

ʈʠʩʫʥʦʢ 2 - ʂʦʥʩʪʨʫʢʮʠʷ ʚʳʧʫʩʢʘʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ: 
1 ï ʩʪʝʥʢʘ, ʨʘʟʜʝʣʷʶʱʘʷ ʦʪʩʝʢʠ; 2 ï ʣʦʥʞʝʨʦʥʳ; 3 ï ʙʦʣʴʰʦʝ ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ; 4 ï ʤʘʣʳʝ ʟʫʙʯʘʪʳʝ ʢʦʣʝʩʘ; 5 ï 

ʢʨʶʯʦʢ; 6 ï ʪʦʣʢʘʶʱʠʡ ʢʣʘʧʘʥ; 7 ï ʧʨʫʞʠʥʘ ʩʞʘʪʠʷ; 8 ï ʥʘʧʨʘʚʣʷʶʱʠʝ 
 

ɺ ʫʩʣʦʚʠʷʭ ʤʠʢʨʦʛʨʘʚʠʪʘʮʠʠ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ 
ʫʜʝʨʞʘʥʠʷ ʩʧʫʪʥʠʢʘ ʚʥʫʪʨʠ ʢʝʡʩʘ ʜʦ ʤʦʤʝʥʪʘ ʚʳʧʫʩʢʘ, ʩ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʘ ʨʘʟʨʘʙʦ-
ʪʘʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʨʳʰʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 3, ʧʨʠʥʮʠʧ ʝʝ ʨʘʙʦʪʳ ʦʩʥʦ-
ʚʘʥ ʥʘ ʯʝʨʚʷʯʥʦʡ ʧʝʨʝʜʘʯʝ(2,3), ʢʦʪʦʨʘʷ ʚʨʘʱʘʝʪ ʦʩʴ ʢʨʳʰʢʠ(5). 

 

 

ʈʠʩʫʥʦʢ 3 ï ʂʦʥʩʪʨʫʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʨʳʰʢʠ:  
1 ï ʜʝʨʞʘʪʝʣʴ ʤʦʪʦʨʯʠʢʘ; 2 ï ʰʝʩʪʝʨʥʷ; 3 ï ʯʝʨʚʷʯʥʳʡ ʚʘʣ; 4 ï ʢʨʳʰʢʘ; 5 ï ʩʪʝʨʞʝʥʴ 

 



фп 
 

ɼʘʣʝʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʚʩʝʭ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘ-
ʢʝʪʘ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʣʠ ʠʜʝʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʩʪʘʥʦʚʢʠ: ʜʦʙʘʚʣʝʥʠʝ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʦʛʦ ʩʦʯʣʝʥʝʥʠʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʦʙʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 4(ʘ), ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ ʚʳʧʫʩʢʘʶʱʝʛʦ ʤʝʭʘ-
ʥʠʟʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 4(ʙ). ʂʦʥʩʪʨʫʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʨʳʰʢʠ, ʠʟʦʙ-
ʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 4(ʚ), ʪʨʝʙʫʝʪ ʧʝʨʝʨʘʙʦʪʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʘʩʪʠʯʥʦʛʦ ʨʘʩʧʣʘʚʣʝʥʠʷ 
ʜʝʪʘʣʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʪʝʨʤʦʢʣʝʝʤ. ʇʣʘʥʠʨʫʝʪʩʷ ʨʝʰʠʪʴ ʧʨʠʚʝʜʝʥ-
ʥʳʝ ʚʳʰʝ ʟʘʜʘʯʠ ʢ ʤʘʶ 2025 ʛʦʜʘ.  

   

ʘ) ʙ) ʚ) 
ʈʠʩʫʥʦʢ 4 ï ʉʙʦʨʢʠ ʢʦʥʩʪʨʫʢʮʠʡ: ʘ ï ʦʙʱʘʷ ʢʦʥʩʪʨʫʢʮʠʷ; ʙ ï ʚʳʧʫʩʢʘʶʱʠʡ ʤʝʭʘʥʠʟʤ;  

ʚ ï ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʨʳʰʢʘ 
 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʬʫʥʢʮʠʦʥʘʣ ʫʩʪʘʥʦʚʢʠ ʟʘ ʩʯʝʪ ʩʤʝʥʥʳʭ 
ʥʘʩʘʜʦʢ, ʜʦʨʘʙʦʪʘʪʴ ʦʩʥʦʚʘʥʠʝ ʠ ʠʟʛʦʪʦʚʠʪʴ ʤʦʜʝʣʴ ʰʣʶʟʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʩʪʘʚʢʠ 
ʩʧʫʪʥʠʢʘ ʚ ʚʳʧʫʩʢʘʶʱʠʡ ʢʝʡʩ.  
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ʉʊɸʅʆʂ ɼʃʗ ɿɸʄɽʅʓ ʆɹʄʆʊʂʀ ʄʆʊʆʈʆɺ 
ʎʫʢʘʥʦʚ ɺʣʘʜʠʤʠʨ, ɹʘʙʘʝʚ ɼʤʠʪʨʠʡ 

ʄɸʆʋ ʃʠʮʝʡ 1 ʠʤ. ɸ. ʉ. ʇʫʰʢʠʥʘ, 10 ʢʣʘʩʩ 
ʊʦʤʩʢʠʡ ʪʝʭʥʠʢʫʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 1 ʢʫʨʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʄʦʪʦʚʠʣʦʚ ʄʘʨʢ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ɼʝʪʩʢʦʛʦ ʪʝʭʥʦʧʘʨʢʘ ñʂʚʘʥʪʦʨʠʫʤò, ʊʋʉʋʈ 

 
ʉʪʘʥʦʢ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʧʝʨʝʤʦʪʢʠ ʤʦʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʙʝʩʧʠʣʦʪʥʳʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʘʭ (ɹʇʃɸ), ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ, 
ʩʧʦʩʦʙʥʦʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. ʉ ʫʯʝʪʦʤ ʨʘʩʪʫʱʝʡ ʧʦʧʫʣʷʨʥʦʩʪʠ ʜʨʦʥʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ 
ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʪʘʢʠʭ ʢʘʢ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʜʦʩʪʘʚʢʘ, 
ʤʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʥʩʧʝʢʮʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʘʜʝʞʥʳʭ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʤʦʪʦʨʘʭ ʜʣʷ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʇʨʦʮʝʩʩ ʧʝʨʝʤʦʪʢʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʢʨʠʪʠʯʝʩʢʠ 
ʚʘʞʥʳʭ ʵʪʘʧʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʘʟʙʦʨʢʘ, ʠʟʚʣʝʯʝʥʠʝ ʩʪʘʨʦʡ ʦʙʤʦʪʢʠ, ʥʘʤʦʪʢʘ ʥʦʚʦʡ 
ʧʨʦʚʦʣʦʢʠ, ʩʦʝʜʠʥʝʥʠʝ ʚʳʚʦʜʦʚ ʠ ʬʠʥʘʣʴʥʘʷ ʩʙʦʨʢʘ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʵʪʘʧʦʚ ʪʨʝʙʫʝʪ 
ʚʳʩʦʯʘʡʰʝʡ ʪʦʯʥʦʩʪʠ ʠ ʚʥʠʤʘʥʠʷ ʢ ʜʝʪʘʣʷʤ. ʅʦʚʳʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʪʘʥʦʢ 
ʙʫʜʝʪ ʩʧʦʩʦʙʝʥ ʵʬʬʝʢʪʠʚʥʦ ʠ ʪʦʯʥʦ ʚʳʧʦʣʥʷʪʴ ʚʩʝ ʵʪʠ ʦʧʝʨʘʮʠʠ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ 
ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʩʫʱʝʩʪʚʝʥʥʦ 
ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʤʦʪʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʫʯʥʳʤ 
ʪʨʫʜʦʤ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 
ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ. ʉʪʘʥʦʢ ʙʫʜʝʪ ʦʩʥʘʱʝʥ ʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, 
ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʪ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʝʨʝʤʦʪʢʠ. ʕʪʦ ʩʥʠʟʠʪ 
ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʪʘʢʠʭ ʢʘʢ ʥʝʧʨʘʚʠʣʴʥʘʷ 
ʥʘʤʦʪʢʘ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʟʦʣʷʮʠʷ ʧʨʦʚʦʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʞʠʜʘʝʪʩʷ 
ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʙʦʨʢʠ ʤʦʪʦʨʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʝʩʧʝʯʠʪ ʠʭ 
ʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʚ ʨʘʙʦʪʝ ʜʨʦʥʦʚ. ʉʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ 
ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ 
ʧʨʦʮʝʩʩʘ ʧʝʨʝʤʦʪʢʠ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ 
ʨʝʩʫʨʩʦʚ, ʤʠʥʠʤʠʟʠʨʫʷ ʦʪʭʦʜʳ ʠ ʩʥʠʞʘʷ ʟʘʪʨʘʪʳ ʥʘ ʨʘʙʦʯʫʶ ʩʠʣʫ. ʕʪʦ ʩʜʝʣʘʝʪ 
ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʥʘ ʨʳʥʢʝ, ʦʩʦʙʝʥʥʦ ʚ 
ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʝʛʦ ʩʧʨʦʩʘ ʥʘ ʙʝʩʧʠʣʦʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʎʝʣʴ: 
  ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʪʘʥʦʢ ʜʣʷ 

ʧʝʨʝʤʦʪʢʠ ʤʦʪʦʨʦʚ ɼʨʦʥʦʚ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ 
ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʦʪʫ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ. 

   ɿʘʜʘʯʠ:  
1. ʉʤʦʜʝʣʠʨʦʚʘʪʴ 3ʜ ʤʦʜʝʣʴ ʩʪʘʥʢʘ 
2. ʉʦʟʜʘʥʠʝ ʦʩʥʦʚʘʥʠʷ ʩʪʘʥʢʘ ʠ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʦʙʤʦʪʢʠ ʤʦʪʦʨʦʚ. 
3. ʉʙʦʨʢʘ ʩʪʘʥʢʘ 
4. ʉʦʟʜʘʥʠʝ ʇʆ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʪʘʥʢʦʤ 
ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ:  
  ʀʟ ʧʨʷʤʳʭ ʘʥʘʣʦʛʦʚ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ 

ɸɺʊʆʄɸʊʀʏɽʉʂʀʁ ʉʊɸʅʆʂ ʅɸʄʆʊʂʀ ʉʊɸʊʆʈʆɺ ʉ ʇʆʄʆʑʔʖ 
ɺʈɸʑɸʖʑɽʁʉʗ ɻʆʃʆɺʓ ND-CY-305, ʦʜʥʘʢʦ ʜʘʥʥʳʡ ʧʨʦʪʦʪʠʧ ʤʦʞʥʦ ʜʦʨʘʙʦʪʘʪʴ 
ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ: ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʩʴʝʤʢʘ ʢʦʥʫʩʘ 
ʤʦʪʦʨʘ 

ɿʘʢʣʶʯʝʥʠʝ ʠ ʠʪʦʛʠ ʨʘʙʦʪʳ: ɺ ʟʘʢʣʶʯʝʥʠʝ, ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 
ʩʪʘʥʢʘ ʜʣʷ ʧʝʨʝʤʦʪʢʠ ʤʦʪʦʨʦʚ ɹʇʃɸ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʨʘʩʪʫʱʠʝ 
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ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʥʘʜʝʞʥʳʭ ʤʦʪʦʨʘʭ ʜʣʷ ʜʨʦʥʦʚ, ʥʦ ʠ ʩʦʚʝʨʰʠʪ ʨʝʚʦʣʶʮʠʶ ʚ ʧʨʦʮʝʩʩʝ 
ʩʙʦʨʢʠ, ʦʙʝʩʧʝʯʠʚ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʠ ʩʥʠʞʝʥʠʝʤ ʟʘʪʨʘʪ ʚ ʠʥʜʫʩʪʨʠʠ, ʛʜʝ ʪʦʯʥʦʩʪʴ 
ʠ ʥʘʜʝʞʥʦʩʪʴ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʵʪʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
ʙʫʜʝʪ ʠʤʝʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʢʘʢ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʪʘʢ 
ʠ ʜʣʷ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

  ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʝʢʪ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 
ʧʦʠʩʢʦʤ ʜʝʪʘʣʝʡ ʜʣʷ ʥʝʛʦ ʠ ʙʠʙʣʠʦʪʝʢ ʜʣʷ ʇʆ 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʇʝʨʝʤʦʪʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʚʠʛʘʪʝʣʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦ-
ʩʪʫʧʘ: https://reductors.com/articles/elektrodvigateli/peremotka_elektrodvigatelya/  

2. ʊʝʭʥʠʯʝʩʢʠʝ ʵʪʘʧʳ ʧʝʨʝʤʦʪʢʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʚʠʛʘʪʝʣʝʡ [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.peremotka2.ru/tehnicheskie-etapyi-peremotki-
elektricheskih-dvigateley  

3. ɸʨʝʬʴʝʚ, ɸ. ʀ. çʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʤʦʪʢʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʚʠ-
ʛʘʪʝʣʝʡè. ɺʝʩʪʥʠʢ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, 2021, ˉ 2.  

 
 
 

 
 
 

ɺʓʉʆʂʆʊʆʏʅʓʁ ʇʆɿʀʎʀʆʅɽʈ ɼʃʗ ʎɽʅʊʈʀʈʆɺɸʅʀʗ ʆʇʊʆɺʆʃʆʂʅɸ 
ɹʘʭʤʫʪʦʚ ɸʣʝʢʩʘʥʜʨ, ʂʦʚʘʣʴʯʫʢ ʄʘʪʚʝʡ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʃʠʮʝʡ ʧʨʠ ʊʇʋè, 
10 ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʅʝʜʝʣʴʢʠʥ ʅʠʢʦʣʘʡ ɺʠʢʪʦʨʦʚʠʯ,  
ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ ʀʥʩʪʠʪʫʪʘ ʦʧʪʠʢʠ ʘʪʤʦʩʬʝʨʳ ʠʤ. ɺ.ɽ. ɿʫʝʚʘ  

ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ 
 

ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʣʠʥʠʠ ʩʚʷʟʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 
ʦʙʱʝʩʪʚʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʠ ʫʣʫʯʰʘʷ ʢʘʯʝʩʪʚʦ 
ʩʚʷʟʠ. ɺ ʈʦʩʩʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʣʦʞʝʥʦ ʧʨʠʤʝʨʥʦ ʦʢʦʣʦ 100 000 ʢʤ 
ʦʧʪʠʯʝʩʢʠʭ ʢʘʙʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʪʷʭ ʩʚʷʟʠ [1].  
 ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ 
ʝʸ ʚʳʩʦʢʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ ʧʝʨʝʜʘʚʘʪʴ ʙʦʣʴʰʠʝ 
ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʠʜʝʘʣʴʥʳʤʠ ʜʣʷ ʠʥʪʝʨʥʝʪ-
ʩʝʨʚʠʩʦʚ, ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʧʦʪʦʢʦʚʦʛʦ ʚʠʜʝʦ. ʆʧʪʦʚʦʣʦʢʥʦ ʧʦʟʚʦʣʷʝʪ 
ʧʝʨʝʜʘʚʘʪʴ ʩʠʛʥʘʣʳ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ 
ʢʘʯʝʩʪʚʘ, ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʤʝʞʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʩʝʪʝʚʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʦ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʦ ʚʦʟʜʝʡʩʪʚʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 
ʧʦʤʝʭ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʥʘʜʝʞʥʫʶ ʩʚʷʟʴ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʦ ʚʦʣʦʢʦʥʥʦ-
ʦʧʪʠʯʝʩʢʠʤ ʣʠʥʠʷʤ ʪʘʢʞʝ ʙʦʣʝʝ ʟʘʱʠʱʝʥʘ ʦʪ ʧʝʨʝʭʚʘʪʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 
ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʪʦʚʦʣʦʢʥʘ ʪʨʝʙʫʝʪ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 
ʤʝʜʥʳʤʠ ʢʘʙʝʣʷʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʩʥʠʞʝʥʠʶ 
ʫʛʣʝʨʦʜʥʦʛʦ ʩʣʝʜʘ [1, 2]. 
 ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ 
ʫʣʫʯʰʝʥʠʝ ʤʦʥʪʘʞʘ ʦʧʪʦʚʦʣʦʢʦʥʥʳʭ ʢʘʙʝʣʝʡ [3]. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʚʘʞʥʫʶ ʨʦʣʴ 
ʠʛʨʘʶʪ ʚʳʩʦʢʦʪʦʯʥʳʝ ʧʦʟʠʮʠʦʥʝʨʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʝʥʪʨʠʨʦʚʘʥʠʝ 
ʦʧʪʦʚʦʣʦʢʥʘ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʪʦʯʥʦ ʚʳʨʘʚʥʠʚʘʪʴ ʚʦʣʦʢʥʘ ʜʨʫʛ 

https://reductors.com/articles/elektrodvigateli/peremotka_elektrodvigatelya/
https://www.peremotka2.ru/tehnicheskie-etapyi-peremotki-elektricheskih-dvigateley
https://www.peremotka2.ru/tehnicheskie-etapyi-peremotki-elektricheskih-dvigateley
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʝʨʴ ʩʠʛʥʘʣʘ ʠ 
ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʇʨʘʚʠʣʴʥʦʝ ʮʝʥʪʨʠʨʦʚʘʥʠʝ ʧʦʤʦʛʘʝʪ 
ʩʥʠʟʠʪʴ ʦʧʪʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ-ʟʘ ʥʝʢʦʨʨʝʢʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚʦʣʦʢʦʥ, 
ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ [4, 5]. 
ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʟʠʮʠʦʥʝʨʳ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 
ʩʠʩʪʝʤʳ ʩʙʦʨʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʤʦʥʪʘʞʘ 
ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. 
 ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʶʪ ʚʳʩʦʢʦʪʦʯʥʳʝ ʧʦʟʠʮʠʦʥʝʨʳ ʜʣʷ ʦʧʪʦʚʦʣʦʢʥʘ 
ʤʝʣʢʦʛʦ ʩʝʯʝʥʠʷ. ʆʜʥʘʢʦ ʠʭ ʩʣʦʞʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʨʘʟʤʝʨʳ ʠ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 
ʪʨʝʙʫʶʪ ʥʦʚʳʭ ʨʝʰʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ 
ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʠ ʫʜʦʙʥʳʭ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʟʠʮʠʦʥʝʨʦʚ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 
ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʪʨʘʩʣʠ. 
 ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚʳʩʦʢʦʪʦʯʥʳʭ 
ʧʦʟʠʮʠʦʥʝʨʦʚ ʜʣʷ ʮʝʥʪʨʠʨʦʚʘʥʠʷ ʦʧʪʦʚʦʣʦʢʥʘ ʤʘʣʦʛʦ ʩʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 
ʟʘʜʘʯʝʡ, ʢʦʪʦʨʘʷ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ʜʘʥʥʳʭ ʩʠʩʪʝʤ. ʋʯʠʪʳʚʘʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʬʦʪʦʥʠʢʠ, ʛʦʩʫʜʘʨʩʪʚʦ 
ʫʜʝʣʷʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʜʘʥʥʳʤ ʨʘʙʦʪʘʤ, ʪʘʢʠʭ ʢʘʢ 5 G ʠ IoT, ʪʦ ʝʩʪʴ ʮʠʬʨʦʚʳʤ 
ʪʝʭʥʦʣʦʛʠʷʤ.  
ʎʝʣʴ ʧʨʦʝʢʪʘ: ʨʘʟʨʘʙʦʪʢʘ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʝʨʘ ʜʣʷ ʦʧʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ 

ʜʠʘʤʝʪʨʦʤ ʨʘʙʦʯʝʡ ʘʧʝʨʪʫʨʳ ʜʦ 6 ʤʢʤ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʟʠʮʠʦʥʝʨʘʤ ʜʣʷ ʮʝʥʪʨʠʨʦʚʘʥʠʷ ʦʧʪʦʚʦ-
ʣʦʢʥʘ. 

2. ʉʦʟʜʘʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʩʭʝʤʫ ʫʩʪʨʦʡʩʪʚʘ. 
3. ʈʘʟʨʘʙʦʪʘʪʴ 3D-ʤʦʜʝʣʴ ʧʦʟʠʮʠʦʥʝʨʘ ʚ ʧʨʦʛʨʘʤʤʝ çʂʆʄʇɸʉ 3Dè. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʳ ʦʧʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ ʜʠʘʤʝʪʨʦʤ ʨʘʙʦʯʝʡ ʘʧʝʨʪʫʨʳ 

ʜʦ 6 ʤʢʤ, ʯʪʦ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʦʩʝʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠ 
ʤʦʥʪʘʞʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʧʪʦʚʦʣʦʢʦʥʥʳʭ ʣʠʥʠʡ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʜʣʷ ʦʧʪʦʚʦʣʦʢʥʘ 
ʜʠʘʤʝʪʨʦʤ ʜʦ 6 ʤʢʤ ʪʨʝʙʫʝʪʩʷ ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʨʷʜʢʘ 0,3 ʤʢʤ. 

ʉʦʟʜʘʥʥʳʝ ʫ ʥʘʩ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʦʟʠʮʠʦʥʝʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ 
ʪʦʯʥʦʩʪʠ ʠʣʠ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ 
ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʨʠʚʝʜʸʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʪʘʢʠʭ ʧʦʟʠʮʠʦʥʝʨʦʚ. 

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʟʠʮʠʦʥʝʨ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʠʟʣʫʯʝʥʠʷ 
ʚ ʜʚʫʭ ʢʦʦʨʜʠʥʘʪʘʭ. ɺ ʜʘʥʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʜʚʫʭ ʤʠʢʨʦʚʠʥʪʦʚ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʰʘʛ ʤʠʢʨʦʚʠʥʪʘ ʨʘʚʝʥ 0,25 ʤʤ, ʘ 
ʢʦʣʠʯʝʩʪʚʦ ʜʝʣʝʥʠʡ ʥʘ ʦʜʠʥ ʦʙʦʨʦʪ ʨʘʚʥʦ 50, ʪʦʛʜʘ ʧʣʘʚʥʦʩʪʴ ʦʩʝʚʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 
ʨʘʚʥʘ 5 ʤʢʤ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʯʥʦʡ 
ʤʝʭʘʥʠʢʠ. 

ʀʟʚʝʩʪʥʳ ʪʘʢʞʝ ʧʦʟʠʮʠʦʥʝʨʳ ʩ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴ ʦʙʲʝʢʪ ʜʦ ʜʦʣʝʡ ʤʠʢʨʦʥʘ.  

 
 
 



фу 
 

 
ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʵʪʦʪ ʚʘʨʠʘʥʪ ʠʩʧʦʣʥʝʥʠʷ ʧʦʟʠʮʠʦʥʝʨʘ. ɺ ʜʘʥʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤʳ ʚ ʜʚʫʭ ʢʦʦʨʜʠʥʘʪʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ʧʨʠʚʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ 
ʧʣʘʚʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʤʘʣʳʡ ʜʠʘʧʘʟʦʥ 
ʧʝʨʝʩʪʨʦʡʢʠ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʙʣʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ. 

 
 

 
 
 
 
 
 

         
 

ʋʯʠʪʳʚʘʷ ʚʩʝ ʥʝʜʦʩʪʘʪʢʠ ʧʨʝʜʳʜʫʱʠʭ ʧʦʟʠʮʠʦʥʝʨʦʚ ʠ ʜʦʨʦʛʫʶ ʩʪʦʠʤʦʩʪʴ ʠʭ 
ʚʳʧʫʩʢʘ, ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʩʦʟʜʘʪʴ ʧʦʟʠʮʠʦʥʝʨ ʩ ʚʳʩʦʢʦʡ ʧʣʘʚʥʦʩʪʴʶ 
ʧʝʨʝʩʪʨʦʡʢʠ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʜʠʘʧʘʟʦʥʦʤ, ʧʨʠ ʵʪʦʤ ʜʦʩʪʫʧʥʳʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʪʦ 
ʝʩʪʴ ʠʤʝʶʱʠʤ ʥʝʙʦʣʴʰʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ. 
       ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʩʭʝʤʫ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩ. 3.  

 

ʈʠʩ.1 ʇʦʟʠʮʠʦʥʝʨ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʚʦʜʘ/ʚʳʚʦʜʘ  
ʠʟʣʫʯʝʥʠʷ ʚ ʜʚʫʭ ʢʦʦʨʜʠʥʘʪʘʭ 

ʈʠʩ.2 ʇʦʟʠʮʠʦʥʝʨ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ 



фф 
 

 
 

 
 
ɿʜʝʩʴ ʧʦʚʦʨʦʪʦʤ ʚʝʨʭʥʝʛʦ ʨʳʯʘʛʘ ʚ ʜʠʘʧʘʟʦʥʝ ʫʛʣʘ Ŭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʝʨʝʤʝʱʝʥʠʝ ʦʩʠ ʦʧʪʦʚʦʣʦʢʥʘ ʧʦ ʢʦʦʨʜʠʥʘʪʝ ʍ, ʘ ʧʦʚʦʨʦʪʦʤ ʥʠʞʥʝʛʦ ʨʳʯʘʛʘ ʚ 
ʜʠʘʧʘʟʦʥʝ ʫʛʣʘ ɓ ʧʦ ʢʦʦʨʜʠʥʘʪʝ Y. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʴ ʦʧʪʦʚʦʣʦʢʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʚ ʧʦʣʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ.  
             ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ ʧʣʘʚʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʚʥʘ ʜʦʣʷʤ 
ʤʠʢʨʦʥʘ, ʢ ʤʝʭʘʥʠʟʤʫ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʣʶʬʪʘʤ ʦʩʝʡ ʚʨʘʱʝʥʠʷ 
ʨʳʯʘʛʦʚ ʠ ʚʳʙʦʨʫ ʩʦʦʪʥʦʰʝʥʠʷ ʠʭ ʧʣʝʯ, ʪʦ ʝʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʫ ʧʝʨʝʜʘʯʠ ʨʝʜʫʢʪʦʨʘ. 
            ʅʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʟʠʮʠʦʥʝʨ, 
ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʧʣʘʚʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ 
ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
ɺ ʜʘʥʥʦʡ ʢʦʤʧʦʥʦʚʢʝ ʦʧʪʦʚʦʣʦʢʥʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʬʠʢʩʘʪʦʨʝ ʚ ʪʦʯʢʝ, 

ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 4, ʧʨʠ ʵʪʦʤ ʬʠʢʩʘʪʦʨ ʞʸʩʪʢʦ ʧʨʠʢʨʝʧʣʸʥ ʢ ʚʝʨʭʥʝʡ ʧʣʘʩʪʠʥʝ. 
ɺʝʨʭʥʷʷ ʧʣʘʩʪʠʥʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʜʚʘ ʰʘʨʠʢʘ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʩʦʦʩʥʦ ʦʩʠ 
ʦʧʪʦʚʦʣʦʢʥʘ ʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʩʨʝʜʥʶʶ ʧʣʘʩʪʠʥʫ. ʄʠʢʨʦʚʠʥʪʦʤ 1, ʢʦʪʦʨʳʡ ʦʧʠʨʘʝʪʩʷ 
ʥʘ ʩʨʝʜʥʶʶ ʧʣʘʩʪʠʥʫ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʨʘʱʝʥʠʝ ʚʝʨʭʥʝʡ ʧʣʘʩʪʠʥʳ ʩ ʮʝʥʪʨʦʤ 
ʚʨʘʱʝʥʠʷ ʥʘ ʰʘʨʠʢʘʭ, ʪʝʤ ʩʘʤʳʤ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʱʝʥʠʝ ʦʩʠ ʦʧʪʦʚʦʣʦʢʥʘ ʚ 

˸͙͍͙ͪͦͤͭ͟ м 

͙̊͊ͪ͟ 

˻ͫΈ ͍ͦͨͭͦͦͦͤ͊͟͡ 

˽͙͊ͫͭͤ͊͡ ͍͔ͪͻͤΎΎ 

˽͙͊ͫͭͤ͊͡ ͔ͫͪ͒ͤΎΎ 

˻͍͙͔ͫͤͦ͊ͤ 

˸͙͍͙ͪͦͤͭ͟ н 

͙̅ͫ͊ͭͦͪ͟ 

ʈʠʩ.4 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʠʮʠʦʥʝʨʘ 

ʈʠʩ.3 ʇʨʠʥʮʠʧʠʘʣʴʥʘ ̫ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʠʮʠʦʥʝʨʘ 



млл 
 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʉʨʝʜʥʷʷ ʧʣʘʩʪʠʥʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʜʚʘ ʰʘʨʠʢʘ, 
ʢʦʪʦʨʳʝ ʦʧʠʨʘʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʝ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʩʦʦʩʥʦ ʦʩʠ ʦʧʪʦʚʦʣʦʢʥʘ. 
ʄʠʢʨʦʚʠʥʪʦʤ 2 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʚʦʨʦʪ ʩʨʝʜʥʝʡ ʧʣʘʩʪʠʥʳ ʩʦʚʤʝʩʪʥʦ ʩ ʚʝʨʭʥʝʡ 
ʧʣʘʩʪʠʥʦʡ ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʥʘ ʥʠʞʥʠʭ ʰʘʨʠʢʘʭ, ʪʝʤ ʩʘʤʳʤ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʱʝʥʠʝ ʦʩʠ 
ʦʧʪʦʚʦʣʦʢʥʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʣʘʚʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʠ ʵʪʦʤ ʟʘʚʠʩʠʪ ʦʪ 
ʰʘʛʘ ʤʠʢʨʦʚʠʥʪʦʚ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʧʣʝʯ ʨʳʯʘʛʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʰʘʨʠʢʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩʠ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʣʶʬʪʦʚʳʡ ʧʦʚʦʨʦʪ ʧʣʘʩʪʠʥ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʣʦʞʝʥʠʷ ʦʩʠ 
ʦʧʪʦʚʦʣʦʢʥʘ ʚ ʧʦʣʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 3D-ʤʦʜʝʣʴ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʝʨʘ 
ʜʣʷ ʮʝʥʪʨʠʨʦʚʘʥʠʷ ʦʧʪʦʚʦʣʦʢʥʘ ʚ ʧʨʦʛʨʘʤʤʝ çʂʆʄʇɸʉ 3Dè, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʥʘ ʨʠʩʫʥʢʝ 5. 
ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚʘʨʠʘʥʪ ʨʘʟʨʘʙʦʪʢʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 
1. ɻʘʙʘʨʠʪʳ: ʜʣʠʥʘ ï 112 ʤʤ; ʰʠʨʠʥʘ ï 96 ʤʤ; ʚʳʩʦʪʘ ï 53 ʤʤ. 
2. ʉʦʦʪʥʦʰʝʥʠʷ ʧʣʝʯ ʨʳʯʘʛʦʚ - 30. 
3. ʂʦʣʠʯʝʩʪʚʦ ʢʦʦʨʜʠʥʘʪ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ - 2. 
4. ʐʘʛ ʨʝʟʴʙʳ ʤʠʢʨʦʚʠʥʪʘ    - 0,25 ʤʤ. 
5. ʇʣʘʚʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ - 0,17ʤʢʤ. 

 
 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʥʘʰʝʛʦ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʝʨʘ ʜʣʷ ʮʝʥʪʨʠʨʦʚʘʥʠʷ 

ʦʧʪʦʚʦʣʦʢʥʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʝʛʦ ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠʟ-ʟʘ ʧʨʦʩʪʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ - 
ʚʩʝʛʦ 4 ʜʝʪʘʣʠ, ʜʦʩʪʫʧʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʦʪʩʫʪʩʪʚʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 
ʙʣʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʯʪʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʠʙʦʨʘ ʥʝ 
ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʩʪʘʥʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ ʤʘʣʳʭ ʛʘʙʘʨʠʪʦʚ ʧʨʠʙʦʨ ʫʜʦʙʝʥ ʚ 
ʨʘʙʦʪʝ, ʫʥʠʚʝʨʩʘʣʝʥ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʘ ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʨʠʙʦʨʘ ʪʨʝʙʫʶʪʩʷ ʤʘʣʳʝ 
ʟʘʪʨʘʪʳ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʜʘʞʝ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ.  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʦʟʠʮʠʦʥʝʨ ʩ ʨʫʯʥʦʡ ʨʝʛʫʣʠʨʦʚʢʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 
ʪʦʯʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʣʠ ʜʨʫʛʠʭ 
ʵʣʝʤʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʩʦʚʤʝʱʝʥʠʝ 
ʦʧʪʦʚʦʣʦʢʥʘ, ʚʚʦʜ ʩʬʦʢʫʩʠʨʦʚʘʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʦʧʪʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʦʧʪʠʤʠʟʘʮʠʷ 
ʧʘʨʘʤʝʪʨʦʚ ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʩʦʚʤʝʱʝʥʠʠ ʦʧʪʦʚʦʣʦʢʥʘ ʩ ʪʝʣʝʩʢʦʧʦʤ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʧʨʠ ʨʘʙʦʪʝ ʚ ʦʙʣʘʩʪʠ 
ʤʠʢʨʦʦʧʪʠʢʠ. ɼʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʫʙʣʠʢʫʝʪʩʷ ʚʧʝʨʚʳʝ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ 
ʧʦʣʫʯʠʪʴ ʧʘʪʝʥʪ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ʚ ʈʦʩʧʘʪʝʥʪʝ.  
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1. ʉʢʣʷʨʦʚ ʆ.ʂ. ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʩʝʪʠ ʠ ʩʠʩʪʝʤʳ ʩʚʷʟʠ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ 
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ʋʇʈɸɺʃʗɽʄʓʁ ʉɺɽʊʆɺʆʁ ʇʈʀɹʆʈ ʅɸ ʆʉʅʆɺɽ ʉɺɽʊʆɺʓɺʆɼʗʑʀʍ 
ʇɸʅɽʃɽʁ ɼʃʗ ʂʆʄʌʆʈʊʅʆɻʆ ʀ ʕʌʌɽʂʊʀɺʅʆɻʆ ʆʉɺɽʑɽʅʀʗ 

ɹʨʠʯʢʦʚ ɻʣʝʙ 
ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʃʠʮʝʡ ʧʨʠ ʊʇʋè, 

10 ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊʫʨʘʥʦʚ ʉʝʨʛʝʡ ɹʦʨʠʩʦʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʆʄ ʀʐʅʇʊ ʊʇʋ 
 

ʆʩʚʝʱʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʥʘʰʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 
ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ, ʦʢʦʣʦ 
19 % ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʫʭʦʜʠʪ ʥʘ ʦʩʚʝʱʝʥʠʝ [1]. ʕʪʦ ʥʝ ʧʨʦʩʪʦ ʪʘʢ, ʚʝʜʴ 
ʤʳ ʚʩʪʨʝʯʘʝʤ ʝʛʦ ʧʦʯʪʠ ʚʝʟʜʝ: ʥʘ ʫʣʠʮʘʭ, ʚ ʰʢʦʣʘʭ, ʙʦʣʴʥʠʮʘʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ 
ʤʝʩʪʘʭ. ʆʥʦ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʠʜʠʤʦʩʪʴ, ʥʦ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, 
ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʥʘʰ ʦʨʛʘʥʠʟʤ. ʕʪʦ ʚʣʠʷʥʠʝ ʥʝ ʚʩʝʛʜʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ. 
ʃʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ, ʥʘʧʨʠʤʝʨ, ʧʦʤʠʤʦ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʫʣʴʩʘʮʠʡ ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʩʧʝʢʪʨʦʤ ʠʟʣʫʯʝʥʠʷ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʘʣʦʩʪʠ ʛʣʘʟ ʠ ʛʦʣʦʚʥʳʤ ʙʦʣʷʤ.  

ʉʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ 
ʨʘʚʥʦʤʝʨʥʳʤ ʩʧʝʢʪʨʦʤ, ʠʤʝʶʪ ʧʨʦʚʘʣ ʚ ʩʠʥʝ-ʟʝʣʝʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ ʠ ʚʳʩʦʢʫʶ 
ʷʨʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʩʣʝʧʷʱʠʡ ʵʬʬʝʢʪ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʡ ʥʘ ʟʨʝʥʠʝ 
ʯʝʣʦʚʝʢʘ. ɺʩʝ ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʚ 
ʦʙʣʘʩʪʠ ʦʩʚʝʱʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʟʘʜʘʯʫ ʚ ʦʙʣʘʩʪʠ ʰʢʦʣʴʥʦʛʦ 
ʦʩʚʝʱʝʥʠʷ. ɺʝʜʴ ʜʝʪʠ ʧʨʦʚʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʚ ʫʯʝʙʥʳʭ 
ʟʘʚʝʜʝʥʠʷʭ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʦʨʛʘʥʠʟʤʘ (6-18 ʣʝʪ).   

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʚʝʜʝʥʥʦʤʫ ʥʘ ʩʪʫʜʝʥʪʘʭ ʚ ʂɻʕʋ (ʂʘʟʘʥʩʢʠʡ 
ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ), ʧʨʠ ʪʸʧʣʦʤ ʦʩʚʝʱʝʥʠʠ (ʦʢʦʣʦ 2800 
ʂ) ʯʝʣʦʚʝʢ ʦʱʫʱʘʝʪ ʩʝʙʷ ʙʦʣʝʝ ʨʘʩʩʣʘʙʣʝʥʥʳʤ ʠ ʩʦʥʣʠʚʳʤ, ʘ ʧʨʠ ʭʦʣʦʜʥʦʤ (ʦʢʦʣʦ 
5800 ʂ) ʯʝʣʦʚʝʢ ʠʩʧʳʪʳʚʘʝʪ ʙʦʜʨʦʩʪʴ, ʵʥʝʨʛʠʯʥʦʩʪʴ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʨʘʙʦʪʝ [2]. 
ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʮʠʨʢʘʜʥʳʝ ʨʠʪʤʳ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʠʪʤʠʯʥʳʝ 
ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʤʝʥʦʡ ʜʥʷ ʠ ʥʦʯʠ. 
ʈʝʛʫʣʷʮʠʷ ʵʪʠʭ ʨʠʪʤʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʦʨʤʦʥʘʤʠ ʤʝʣʘʪʦʥʠʥʦʤ ʠ ʢʦʨʪʠʟʦʣʦʤ, 
ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʩʫʧʨʘʭʠʘʟʤʘʣʴʥʳʤ ʷʜʨʦʤ ʛʠʧʦʪʘʣʘʤʫʩʘ. ʆʥʦ ʧʦʣʫʯʘʝʪ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʯʝʨʝʟ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʝʮʝʧʪʦʨʳ, ʩʦʜʝʨʞʘʱʠʝ 
ʙʝʣʦʢ ʤʝʣʘʥʦʧʩʠʥ. ʕʪʦʪ ʙʝʣʦʢ ʦʙʣʘʜʘʝʪ ʧʠʢʦʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʜʣʠʥʫ 
ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ 480 ʥʤ [3], ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʥʝʤʫ ʩʧʝʢʪʨʫ ʩʚʝʪʘ. ʅʘʠʙʦʣʴʰʝʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʵʪʦʛʦ ʩʧʝʢʪʨʘ ʥʘ ʨʝʮʝʧʪʦʨʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʝʨʝʜʠʥʝ ʜʥʷ, ʯʪʦ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʘʢʪʠʚʥʦʩʪʠ ʯʝʣʦʚʝʢʘ [4]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ 
ʪʝʧʣʦʝ ʦʩʚʝʱʝʥʠʝ, ʥʘʦʙʦʨʦʪ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʩʦʥʣʠʚʦʩʪʠ ʠ ʧʦʥʠʞʝʥʠʶ 
ʘʢʪʠʚʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.  ʆʜʥʘʢʦ ʜʨʫʛʠʝ ʨʘʙʦʪʳ [5,6], ʧʦʢʘʟʳʚʘʶʪ ʦʙʨʘʪʥʳʡ ʠʣʠ ʥʝ ʪʘʢʦʡ 



млн 
 

ʷʚʥʳʡ ʵʬʬʝʢʪ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʩʧʝʮʠʬʠʯʥʦʤ ʚʣʠʷʥʠʠ ʦʩʚʝʱʝʥʠʷ ʥʘ ʣʶʜʝʡ ʢʦʥʢʨʝʪʥʦʛʦ 
ʨʝʛʠʦʥʘ, ʚʦʟʨʘʩʪʘ, ʧʦʣʘ ʠ ʪ.ʜ.  

ʇʨʦʙʣʝʤʦʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʦʩʚʝʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʠʟʤʝʥʥʦʩʪʴ 
ʧʘʨʘʤʝʪʨʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʠ ʦʪʩʫʪʩʪʚʠʝ ʝʛʦ ʘʜʘʧʪʘʮʠʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʪʘʢʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʢʦʪʦʨʘʷ 
ʧʦʟʚʦʣʠʣʘ ʙʳ ʤʝʥʷʪʴ ʩʧʝʢʪʨ ʦʩʚʝʱʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʩʚʝʪʦʚʦʛʦ ʜʥʷ. 
ʊʘʢʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʙʠʦʜʠʥʘʤʠʯʝʩʢʦʝ ʦʩʚʝʱʝʥʠʝ [7], ʠʟʤʝʥʷʶʱʝʝ 
ʩʚʦʶ ʩʚʝʪʦʚʫʶ ʮʚʝʪʦʚʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʦʪ 2700ʂ 
(ʪʸʧʣʦʝ ʦʩʚʝʱʝʥʠʝ) ʜʦ 6000ʂ (ʭʦʣʦʜʥʦʝ ʦʩʚʝʱʝʥʠʝ). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʫʧʨʘʚʣʷʝʤʦʛʦ 
ʩʚʝʪʦʚʦʛʦ ʧʨʠʙʦʨʘ ʥʘ ʦʩʥʦʚʝ ʩʚʝʪʦʜʠʦʜʦʚ ʠ ʩʚʝʪʦʚʳʚʦʜʷʱʠʭ ʧʘʥʝʣʝʡ, ʢʦʪʦʨʳʡ 
ʩʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʦʩʚʝʱʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʯʝʣʦʚʝʢʘ.  
ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 

¶ ʉʦʟʜʘʪʴ 3ɼ ʤʦʜʝʣʴ ʢʦʨʧʫʩʘ ʫʩʪʨʦʡʩʪʚʘ 

¶ ʅʘʧʝʯʘʪʘʪʴ ʢʦʨʧʫʩ ʫʩʪʨʦʡʩʪʚʘ 

¶ ʉʦʙʨʘʪʴ ʧʨʠʙʦʨ 

¶ ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʧʨʠʙʦʨ 
 
ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ: 

¶ ʋʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʢʘʯʝ-
ʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʜʣʷ ʨʘʙʦʪʳ ʠ ʦʙʫʯʝʥʠʷ 

¶ ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʵʣʝʢʪʨʠ-
ʯʝʩʪʚʦ ʠʣʠ ʦʩʚʝʪʠʪʴ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʟʦʥʳ 

¶ ɼʠʟʘʡʥʝʨʳ ʠ ɸʨʭʠʪʝʢʪʦʨʳ, ʠʱʫʱʠʝ ʥʦʚʳʝ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ 
ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʩʚʝʱʝʥʠʷ, ʯʪʦʙʳ ʚʳʜʝʣʠʪʴʩʷ ʩʨʝʜʠ ʜʨʫʛʠʭ 

¶ ɺʣʘʜʝʣʴʮʳ ʞʠʣʴʷ ʠʣʠ ʙʠʟʥʝʩʘ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ 
ʦʩʚʝʱʝʥʠʷ (ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʠʣʠ ʩʪʘʨʳʝ ʩʚʝʪʠʣʴʥʠʢʠ), ʢʦʪʦʨʳʝ ʭʦ-
ʪʷʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʩʚʝʪʘ ʠʣʠ ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 

ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʟʘʢʘʟʯʠʢ: ɸʆ "ʅʀʀʇʇ" ʛ. ʊʦʤʩʢ 
 
ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʧʨʘʚʣʷʝʤʦʛʦ 

ʩʚʝʪʦʚʦʛʦ ʧʨʠʙʦʨʘ. ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʩʦʙʨʘʥ ʜʝʡʩʪʚʫʶʱʠʡ ʤʘʢʝʪ ʥʘ ʦʩʥʦʚʝ 
ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʝʥʪʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʣʫʯʝʥʠʷ ʪʸʧʣʦʛʦ ʠ ʭʦʣʦʜʥʦʛʦ ʩʚʝʪʘ, 
ʢʦʥʪʨʦʣʣʝʨ ʩ ʬʫʥʢʮʠʝʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʨʧʫʩ, ʚ ʢʦʪʦʨʦʤ 
ʨʘʟʤʝʱʘʝʪʩʷ ʚʩʷ ʢʦʥʩʪʨʫʢʮʠʷ.  

       
ʈʠʩ.1 ʄʦʜʝʣʴ ʢʦʨʧʫʩʘ ʫʧʨʘʚʣʷʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʘ) ʠ ʩʦʙʨʘʥʥʳʡ ʤʘʢʝʪ (ʙ) 

 
ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʨʧʫʩʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʝ ʂʦʤʧʘʩ 3D. ɻʦʪʦʚʘʷ ʤʦʜʝʣʴ 

ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 1ʘ. ʇʦʩʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʝʯʘʪʴ ʜʘʥʥʦʛʦ ʢʦʨʧʫʩʘ 



мло 
 

ʥʘ 3D ʧʨʠʥʪʝʨʝ ULTI-STEEL v.1. ʇʣʘʩʪʠʢ ʙʳʣ ʚʳʙʨʘʥ PET-G ʟʘ ʝʛʦ ʵʢʦʣʦʛʠʯʥʦʩʪʴ, 
ʧʨʦʯʥʦʩʪʴ, ʣʸʛʢʦʩʪʴ ʚ ʧʝʯʘʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ. 

ʇʦʩʣʝʜʥʝʡ ʯʘʩʪʴʶ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʩʙʦʨʢʘ ʧʘʥʝʣʠ. ʉʧʝʨʚʘ ʢ 
ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʝʥʪʝ ʙʳʣʠ ʧʨʠʧʘʷʥʳ ʧʨʦʚʦʜʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʥʘ ʙʳʣʘ ʧʨʠʢʣʝʝʥʘ ʧʦ 
ʢʨʘʷʤ ʢʦʨʧʫʩʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʨʮʝʚʦʡ ʧʦʜʩʚʝʪʢʠ. ɼʘʣʝʝ ʚ ʢʦʨʧʫʩ ʚʩʪʘʚʣʷʣʦʩʴ 
ʦʨʛʩʪʝʢʣʦ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʥʠʟ. ʊʘʢ ʧʦʚʳʰʘʝʪʩʷ ʦʩʚʝʱʸʥʥʦʩʪʴ ʥʘ 27% 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʠʥʟʘʤʠ ʚʥʠʟ [2]. ʉʚʝʪʦʜʠʦʜʥʘʷ ʣʝʥʪʘ ʧʦʜʢʣʶʯʘʣʘʩʴ ʢ 
ʢʦʥʪʨʦʣʣʝʨʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤʫ ʫʧʨʘʚʣʝʥʠʝ ʧʘʥʝʣʴʶ. ʋʩʪʨʦʡʩʪʚʦ ʚ ʨʘʙʦʯʝʤ 
ʩʦʩʪʦʷʥʠʠ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1ʙ. 

ʀʪʦʛʦʚʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 1935 ʨʫʙʣʝʡ (ʧʣʘʩʪʠʢ PET-G, 50ʛʨ ï 50 
ʨʫʙʣʝʡ, ʦʨʛʩʪʝʢʣʦ ʩ ʛʨʘʚʠʨʦʚʢʦʡ ï 150 ʨʫʙʣʝʡ, ʩʚʝʪʦʜʠʦʜʥʘʷ ʣʝʥʪʘ ï 35 ʨʫʙʣʝʡ, 
ʢʦʥʪʨʦʣʣʝʨ ï 1700 ʨʫʙʣʝʡ). 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣ ʩʦʟʜʘʥ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʫʧʨʘʚʣʷʝʤʳʡ ʩʚʝʪʦʚʦʡ 

ʧʨʠʙʦʨ, ʩʧʦʩʦʙʥʳʡ ʤʝʥʷʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʦʩʚʝʱʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʢʦʥʪʨʦʣʣʝʨʘ: ʦʪ 
2700ʂ ʜʦ 6000ʂ. ɼʘʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʩʷ ʚ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʷʭ, 
ʰʢʦʣʘʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʜʨ., ʪʘʢ ʢʘʢ 
ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʰʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʩʚʝʱʝʥʠʷ ʟʘ ʩʯʸʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. 
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ʇʈʀʃʆɾɽʅʀɽ-ʀɻʈɸ çʊʆɻɼɸ ʀ ʉɽʁʏɸʉè 
ɹʨʦʥʥʠʢʦʚ ʀʚʘʥ, ɹʨʦʥʥʠʢʦʚ ɸʥʪʦʥ  

ʄɸʆʋ ʉʆʐˉ3 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʄʠʭʘʡʣʦʚ ɼʝʥʠʩ ɺʘʜʠʤʦʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ  

ʦʙʨʘʟʦʚʘʥʠʷ ɼʝʪʩʢʦʛʦ ʪʝʭʥʦʧʘʨʢʘ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ 
 
 

ʆʙʫʯʝʥʠʝ ð ʵʪʦ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥ ʩ ʦʙʨʘʙʦʪʢʦʡ 
ʠʥʬʦʨʤʘʮʠʠ. ʉʝʛʦʜʥʷ, ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʫʯʠʪʴʩʷ, ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʫʤʝʪʴ 
ʥʘʭʦʜʠʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʥʦ ʠ ʛʨʘʤʦʪʥʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ 
ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʭ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʚʠʜʝ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʠʛʨʦʚʳʝ 
ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʩʧʦʩʦʙʥʳʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʜʝʩʴ ʟʘʩʣʫʞʠʚʘʝʪ 
ʛʝʡʤʠʬʠʢʘʮʠʷ ð ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʛʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 
ʜʣʷ ʫʩʠʣʝʥʠʷ ʤʦʪʠʚʘʮʠʠ, ʠʥʪʝʨʝʩʘ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 

ɻʝʡʤʠʬʠʢʘʮʠʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʚ ʰʢʦʣʴʥʦʤ, ʜʦʰʢʦʣʴʥʦʤ ʠ ʚʥʝʰʢʦʣʴʥʦʤ 
ʦʙʨʘʟʦʚʘʥʠʠ, ʪʘʢ ʢʘʢ ʦʥʘ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʥʝʦʩʧʦʨʠʤʳʭ ʧʨʝʠʤʫʱʝʩʪʚ: 

-ʇʦʚʳʰʝʥʠʝ ʫʯʝʙʥʦʡ ʤʦʪʠʚʘʮʠʠ: ʙʣʘʛʦʜʘʨʷ ʠʛʨʦʚʦʤʫ ʬʦʨʤʘʪʫ ʫʯʘʱʠʝʩʷ ʩ 
ʙʦʣʴʰʠʤ ʵʥʪʫʟʠʘʟʤʦʤ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ. 

-ʉʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ: ʛʝʡʤʠʬʠʢʘʮʠʷ ʧʦʤʦʛʘʝʪ 
ʩʦʟʜʘʪʴ ʘʪʤʦʩʬʝʨʫ, ʚ ʢʦʪʦʨʦʡ ʫʯʘʱʠʝʩʷ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʫʚʝʨʝʥʥʦ ʠ ʩʧʦʢʦʡʥʦ. 

-ʋʩʢʦʨʝʥʠʝ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ: ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 
ʧʨʠʤʝʥʝʥʠʝ ʠʛʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʙʫʯʝʥʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʫʩʚʦʝʥʠʶ 
ʤʘʪʝʨʠʘʣʘ. 

-ʋʣʫʯʰʝʥʠʝ ʟʘʧʦʤʠʥʘʥʠʷ: ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ ʠ ʛʦʣʦʚʦʣʦʤʢʠ ʩʪʠʤʫʣʠʨʫʶʪ 
ʨʘʙʦʪʫ ʧʘʤʷʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʫʩʚʘʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ. 

ʇʨʠʤʝʨʦʤ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʛʝʡʤʠʬʠʢʘʮʠʠ ʷʚʣʷʶʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 
ʧʨʦʛʨʘʤʤʳ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ Deloitte. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ ʦʥʣʘʡʥ-ʠʛʨʳ ʜʣʷ 
ʦʙʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʨʘʙʦʪʝ ʩ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ MS Office, ʘ 
ʪʘʢʞʝ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʥʘʚʳʢʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ. ʕʪʠ ʠʛʨʳ ʥʝ ʪʦʣʴʢʦ 
ʧʦʤʦʛʘʶʪ ʦʩʚʦʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʥʦ ʠ ʜʝʣʘʶʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ 
ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʧʨʦʜʫʢʪʠʚʥʳʤ. 

ʅʘʰʘ ʟʘʜʘʯʘ ð ʨʘʟʨʘʙʦʪʘʪʴ ʩʝʨʠʶ ʠʛʨʦʚʳʭ ʫʨʦʚʥʝʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 
ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʘʤʷʪʠ ʠ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ 
ʛʦʣʦʚʦʣʦʤʦʢ. ʆʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ʪʘʢʠʭ ʟʘʜʘʥʠʡ ð ʟʘʧʦʤʠʥʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʪ ʠ 
ʩʦʙʳʪʠʡ. ʕʪʦ ʥʝ ʧʨʦʩʪʦ ʤʝʭʘʥʠʯʝʩʢʦʝ ʟʘʧʦʤʠʥʘʥʠʝ, ʘ ʫʚʣʝʢʘʪʝʣʴʥʳʡ ʢʚʝʩʪ, ʢʦʪʦʨʳʡ 
ʩʪʠʤʫʣʠʨʫʝʪ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. ʀʛʨʦʢʠ ʙʫʜʫʪ ʥʝ 
ʧʨʦʩʪʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʥʦ ʠ ʧʦʛʨʫʞʘʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʠʩʪʦʨʠʯʝʩʢʠʭ ʵʧʦʭ, ʯʪʦ ʜʝʣʘʝʪ 
ʦʙʫʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʳʤ, ʥʦ ʠ ʟʘʭʚʘʪʳʚʘʶʱʠʤ. 
ɸʥʘʣʦʛʘʤʠ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʠʛʨʳ, ʢʘʢ Timelie ʠ Portal 2, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʝ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʝ ʠʛʨʦʚʳʝ ʦʧʳʪʳ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ 
ʦʨʠʛʠʥʘʣʴʥʳʤ ʤʝʭʘʥʠʢʘʤ. 

¶ Timelie ð ʵʪʦ ʠʛʨʘ, ʚ ʢʦʪʦʨʦʡ ʠʛʨʦʢʠ ʫʧʨʘʚʣʷʶʪ ʚʨʝʤʝʥʝʤ, ʧʦʟʚʦʣʷʷ ʧʝʨʩʦʥʘʞʫ 
ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʫʨʦʚʥʷʤ, ʠʟʙʝʛʘʷ ʚʨʘʛʦʚ ʠ ʨʝʰʘʷ ʛʦʣʦʚʦʣʦʤʢʠ. ʋʥʠʢʘʣʴʥʘʷ 
ʤʝʭʘʥʠʢʘ ʚʨʝʤʝʥʥʦʡ ʤʘʥʠʧʫʣʷʮʠʠ ʩʦʟʜʘʝʪ ʠʥʪʝʨʝʩʥʳʝ ʩʠʪʫʘʮʠʠ, ʛʜʝ ʢʘʞʜʦʝ 
ʜʝʡʩʪʚʠʝ ʠʤʝʝʪ ʩʚʦʠ ʧʦʩʣʝʜʩʪʚʠʷ, ʘ ʠʛʨʦʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʳ-
ʚʘʪʴ ʩʚʦʠ ʰʘʛʠ. 

¶ Portal 2, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʢʦʡ ʞʘʥʨʘ ʛʦʣʦʚʦʣʦʤʦʢ ʦʪ ʧʝʨʚʦʛʦ 
ʣʠʮʘ. ɺ ʵʪʦʡ ʠʛʨʝ ʠʛʨʦʢʠ ʠʩʧʦʣʴʟʫʶʪ ʧʦʨʪʘʣʳ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʧʨʦʩʪʨʘʥ-
ʩʪʚʫ ʠ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʤʝʭʘʥʠʢʘ ʧʦʨʪʘʣʦʚ ʥʝ ʪʦʣʴʢʦ 
ʜʝʣʘʝʪ ʠʛʨʫ ʟʘʭʚʘʪʳʚʘʶʱʝʡ, ʥʦ ʠ ʪʨʝʙʫʝʪ ʦʪ ʠʛʨʦʢʦʚ ʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ 
ʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ. 



млр 
 

ʆʙʝ ʠʛʨʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʢʘʢ ʫʥʠʢʘʣʴʥʳʝ ʤʝʭʘʥʠʢʠ ʤʦʛʫʪ ʦʙʦʛʘʪʠʪʴ ʠʛʨʦʚʦʡ 
ʧʨʦʮʝʩʩ ʠ ʩʦʟʜʘʪʴ ʥʝʟʘʙʳʚʘʝʤʳʡ ʦʧʳʪ ʜʣʷ ʠʛʨʦʢʦʚ. ʅʘʰ ʧʨʦʝʢʪ ʩʪʨʝʤʠʪʩʷ ʩʣʝʜʦʚʘʪʴ 
ʵʪʦʤʫ ʧʨʠʤʝʨʫ, ʧʨʝʜʣʘʛʘʷ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠʜʝʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ 
ʩʜʝʣʘʶʪ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. 
ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʩʪʘʥʫʪ ʣʶʜʠ ʦʪ 14 ʣʝʪ ʠ ʩʪʘʨʰʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʦʭʚʘʪʠʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʛʨʦʢʦʚ, ʚʢʣʶʯʘʷ ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ, 
ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʠʛʨʦʚʳʤʠ ʠʥʥʦʚʘʮʠʷʤʠ. 
ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʚʝʨʩʠʷ ʥʘʰʝʡ ʠʛʨʳ ʩʦʟʜʘʥʘ ʥʘ ʧʣʘʪʬʦʨʤʝ Unreal Engine 4.27, ʘ 
ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ 
Blender(ʈʠʩ.1). 
ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʥʘʰʝʡ ʠʛʨʝ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥʳ ʚʩʝ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʢʠ, ʘ 
ʪʘʢʞʝ ʟʘʚʝʨʰʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʛʣʘʚʥʦʛʦ ʤʝʥʶ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʥʘʩʪʨʦʡʢʠ ʛʨʘʬʠʢʠ ʠ ʟʚʫʢʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʠʛʨʦʢʘʤ ʘʜʘʧʪʠʨʦʚʘʪʴ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ ʧʦʜ 
ʩʚʦʠ ʧʨʝʜʧʦʯʪʝʥʠʷ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʘʤʦʡ ʠʛʨʳ, ʨʘʙʦʪʘ ʥʘʜ ʧʝʨʚʳʤ ʫʨʦʚʥʝʤ 
ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʘ. ʄʳ ʫʜʝʣʠʣʠ ʚʥʠʤʘʥʠʝ ʜʝʪʘʣʷʤ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ 
ʫʚʣʝʢʘʪʝʣʴʥʫʶ ʘʪʤʦʩʬʝʨʫ ʠ ʠʥʪʝʨʝʩʥʳʝ ʟʘʜʘʯʠ ʜʣʷ ʠʛʨʦʢʦʚ. ɺ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ 
ʧʣʘʥʠʨʫʝʤ ʧʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʫʨʦʚʥʷ, ʯʪʦʙʳ ʩʦʙʨʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʠ ʚʥʝʩʪʠ 
ʥʝʦʙʭʦʜʠʤʳʝ ʫʣʫʯʰʝʥʠʷ ʧʝʨʝʜ ʝʛʦ ʨʝʣʠʟʦʤ. 

 

 

  

 

 

 

 
 

 
 
 

ʈʠʩ.1 ʏʘʩʪʴ ʩʦʟʜʘʥʥʳʭ 3D ʤʦʜʝʣʝʡ 
 

ʆʩʥʦʚʥʘʷ ʤʝʭʘʥʠʢʘ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʥʠʢʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 
ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ ʚʨʝʤʝʥʘʤʠ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʧʝʨʝʜ ʠʛʨʦʢʘʤʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʛʨʦʚʳʤ ʤʠʨʦʤ. ʕʪʘ ʤʝʭʘʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʥʝ 
ʪʦʣʴʢʦ ʠʟʤʝʥʷʪʴ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ, ʥʦ ʠ ʚʣʠʷʪʴ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʯʪʦ ʜʝʣʘʝʪ 
ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ ʛʦʣʦʚʦʣʦʤʦʢ ʙʦʣʝʝ ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʤʥʦʛʦʛʨʘʥʥʳʤ. 

ʀʛʨʦʢʠ ʩʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʦʙʳʪʠʡ, 
ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʠʛʨʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʤ ʥʘʭʦʜʠʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʨʝʰʝʥʠʷ ʠ 
ʧʨʦʜʚʠʛʘʪʴʩʷ ʜʘʣʴʰʝ ʧʦ ʩʶʞʝʪʫ. ʅʘʧʨʠʤʝʨ, ʦʥʠ ʤʦʛʫʪ ʚʝʨʥʫʪʴʩʷ ʚ ʧʨʦʰʣʦʝ, ʯʪʦʙʳ 
ʠʟʤʝʥʠʪʴ ʠʩʭʦʜ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʙʳʪʠʡ ʠʣʠ ʠʟʫʯʠʪʴ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ ʩ ʨʘʟʥʳʭ 
ʚʨʝʤʝʥʥʳʭ ʧʝʨʩʧʝʢʪʠʚ. 

ʕʪʦ ʜʦʙʘʚʣʷʝʪ ʵʣʝʤʝʥʪ ʩʪʨʘʪʝʛʠʠ ʠ ʪʨʝʙʫʝʪ ʦʪ ʠʛʨʦʢʦʚ ʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ. 
ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ ʠ ʛʦʣʦʚʦʣʦʤʢʠ ʚ ʥʘʰʝʡ ʠʛʨʝ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʣʝʢʘʶʪ, ʥʦ ʠ 
ʫʢʨʝʧʣʷʶʪ ʟʥʘʥʠʷ. ʄʳ ʩʪʨʝʤʠʤʩʷ ʦʙʲʝʜʠʥʠʪʴ ʨʘʟʚʣʝʯʝʥʠʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ, ʜʝʣʘʷ 
ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʷʨʢʠʤ, ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ ʠ, ʯʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʵʬʬʝʢʪʠʚʥʳʤ. 
ʅʘʰʘ ʠʛʨʘ ʩʪʘʥʝʪ ʥʝ ʧʨʦʩʪʦ ʠʩʪʦʯʥʠʢʦʤ ʨʘʟʚʣʝʯʝʥʠʷ, ʥʦ ʠ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ 
ʥʘʚʳʢʦʚ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ. 



млс 
 

ʕʢʦʥʦʤʠʢʘ ʧʨʦʝʢʪʘ: 
ʍʦʪʷ ʥʘʰʘ ʢʦʤʘʥʜʘ ʥʝ ʧʦʣʫʯʘʝʪ ʟʘʨʧʣʘʪʫ ʟʘ ʨʘʙʦʪʫ ʥʘʜ ʵʪʠʤ ʧʨʦʝʢʪʦʤ, ʤʳ ʧʦʥʠʤʘʝʤ 
ʚʘʞʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ 
ʟʘʥʠʤʘʪʴʩʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʝʡ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʥʳʝ ʟʘʨʧʣʘʪʳ ʜʣʷ 
ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʘ: 

¶ ʈʘʟʨʘʙʦʪʯʠʢ ʥʘ Unreal Engine (UE) ʟʘʥʠʤʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʤʦ-
ʙʠʣʴʥʳʭ ʠʛʨ ʥʘ ʙʘʟʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʛʨʦʚʦʛʦ ʜʚʠʞʢʘ. ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʥʘʯʠʥʘ-
ʶʱʝʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘ ï ʦʪ 80 ʪʳʩʷʯ ʨʫʙʣʝʡ, ʦʧʳʪʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʫʨʦʚʥʷ Middle 
ʠʣʠ Senior ʤʦʛʫʪ ʟʘʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʝ 250 ʪʳʩʷʯ ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ. 

¶ 3D-ʤʦʜʝʣʴʝʨ ʟʘʥʠʤʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ 3D ʤʦʜʝʣʝʡ ʠ ʩʪʘʨʪʦʚʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 
ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 40 000 ʜʦ 70 000 ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ. 3D-ʤʦʜʝʣʣʝʨ ʩʦ 
ʩʨʝʜʥʠʤ ʦʧʳʪʦʤ (2-5 ʣʝʪ ʦʧʳʪʘ): ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 70 000 
ʜʦ 120 000 ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ 

¶ ɻʝʡʤ-ʜʠʟʘʡʥʝʨ: ʉʧʝʮʠʘʣʠʩʪ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʠʛʨʦʚʳʭ ʤʝʭʘʥʠʢ ʠ ʢʦʥ-
ʮʝʧʮʠʡ. ʉʨʝʜʥʷʷ ʟʘʨʧʣʘʪʘ ʛʝʡʤ-ʜʠʟʘʡʥʝʨʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 80,000 - 120,000 
ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ. 
ʇʝʨʩʧʝʢʪʠʚʳ: 
ʅʘʰʠʤ ʧʨʦʝʢʪʦʤ ʤʦʛʫʪ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ VR-ʢʣʫʙʳ ʠ ʠʛʨʦʚʳʝ 

ʧʣʘʪʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ Epic Games ʠ Steam, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ 
ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʧʨʦʜʚʠʞʝʥʠʷ. 

VR-ʢʣʫʙʳ, ʧʨʝʜʣʘʛʘʶʱʠʝ ʫʥʠʢʘʣʴʥʳʡ ʦʧʳʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʛʨʘʤʠ ʯʝʨʝʟ 
ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ, ʤʦʛʫʪ ʩʪʘʪʴ ʠʜʝʘʣʴʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ. ʆʥʠ ʧʦʟʚʦʣʷʪ ʠʛʨʦʢʘʤ 
ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʥʘʰ ʠʛʨʦʚʦʡ ʤʠʨ ʠ ʠʩʧʳʪʘʪʴ ʝʛʦ ʤʝʭʘʥʠʢʠ ʥʘ ʥʦʚʦʤ ʫʨʦʚʥʝ, ʘ ʪʘʢʞʝ 
ʧʨʝʜʦʩʪʘʚʷʪ ʮʝʥʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʛʨʳ. 

ʀʛʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ Epic Games ʠ Steam, ʦʙʣʘʜʘʶʪ ʦʛʨʦʤʥʦʡ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʙʘʟʦʡ ʠ ʧʨʝʜʣʘʛʘʶʪ ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʤʘʨʢʝʪʠʥʛʘ ʠ 
ʧʨʦʜʘʞ. ʈʘʟʤʝʱʝʥʠʝ ʥʘʰʝʡ ʠʛʨʳ ʥʘ ʵʪʠʭ ʧʣʘʪʬʦʨʤʘʭ ʦʙʝʩʧʝʯʠʪ ʝʡ ʚʠʜʠʤʦʩʪʴ ʩʨʝʜʠ 
ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ ʛʝʡʤʝʨʦʚ ʠ ʫʚʝʣʠʯʠʪ ʰʘʥʩʳ ʥʘ ʫʩʧʝʭ. 

ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ VR-ʢʣʫʙʘʤʠ ʠ ʢʨʫʧʥʳʤʠ ʠʛʨʦʚʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʩʪʘʥʝʪ 
ʚʘʞʥʳʤ ʰʘʛʦʤ ʢ ʫʩʧʝʰʥʦʤʫ ʟʘʧʫʩʢʫ ʥʘʰʝʡ ʠʛʨʳ ʠ ʝʝ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʩʨʝʜʠ ʮʝʣʝʚʦʡ 
ʘʫʜʠʪʦʨʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʨʝʩʫʨʩʳ: 

¶ ʉʘʡʪ ʧʨʦʛʨʘʤʤʳ ɹʣʝʥʜʝʨʘ: https://www.blender.org/  

¶ ʉʘʡʪ ʧʨʦʛʨʘʤʤʳ Unreal Engen: https://www.unrealengine.com/en-US  

¶ ʉʘʡʪ ʩ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤʠ ʟʧ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ: https://tomsk.hh.ru/  
 

 

 

ɺʃʀʗʅʀɽ ʉɺɽʊʆɼʀʆɼʅʆɻʆ ʆʉɺɽʑɽʅʀʗ ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ  
ʀ ʈʆʉʊ ɿɽʄʃʗʅʀʂʀ 
ɸʥʠʩʝʥʷ ʊʘʪʴʷʥʘ  

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʃʠʮʝʡ ʧʨʠ ʊʇʋè, 
11 ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊʫʨʘʥʦʚ ʉʝʨʛʝʡ ɹʦʨʠʩʦʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ,  
ʜʦʮʝʥʪ ʆʄ ʀʐʅʇʊ ʊʇʋ 

 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʪʝʭʥʦʣʦʛʠʷʤ, ʧʦ-

ʚʳʰʘʶʱʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʝʧʣʠʯʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ 
ʩʚʝʪʦʢʫʣʴʪʫʨʳ. ɺʝʜʴ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʧʨʦʜʫʢʪʘʭ 

https://www.blender.org/
https://www.unrealengine.com/en-US
https://tomsk.hh.ru/


млт 
 

ʧʠʪʘʥʠʷ ʨʘʩʪʝʪ ʧʦʩʪʦʷʥʥʦ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʩʚʝʪʦʜʠʦʜʥʦʝ ʦʩʚʝʱʝ-
ʥʠʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 
ʧʨʦʮʝʩʩʳ ʚ ʨʘʩʪʝʥʠʷʭ, ʷʚʣʷʝʪʩʷ ʩʧʝʢʪʨ ʩʚʝʪʘ. ɼʦʢʘʟʘʥʦ, ʯʪʦ, ʠʟʤʝʥʷʷ ʧʘʨʘʤʝʪʨʳ 
ʦʩʚʝʱʝʥʠʷ, ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʜʦʙʠʪʴʩʷ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ, ʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 
ʧʨʦʜʫʢʮʠʠ [1-3]. ɺ ʵʪʦʤ ʚʦʧʨʦʩʝ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʩʦʯʝʪʘ-
ʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʩʧʝʢʪʨʘ [4-5]. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʦʙʘʚʣʝʥʠʝ ʙʣʠʞʥʝʛʦ ʫʣʴʪʨʘʬʠʦ-
ʣʝʪʦʚʦʛʦ (ʋʌ) ʠ ʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʦʙʱʠʡ ʧʦʪʦʢ ʩʚʝʪʘ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠ-
ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʩʠʥʪʝʟ ʧʠʛʤʝʥʪʦʚ ʠ ʟʘʱʠʪʥʳʝ ʤʝ-
ʭʘʥʠʟʤʳ ʨʘʩʪʝʥʠʡ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʋʌ-
ʠʟʣʫʯʝʥʠʷ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʜʦʩʪʘʪʦʢ ʜʘʥʥʳʭ ʦ ʝʛʦ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʘʭ ʠ ʩʧʝʢʪʨʘʣʴʥʳʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ 
ʪʝʭʥʦʣʦʛʠʠ. ʆʯʝʥʴ ʦʩʪʨʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʩʪʦʠʪ ʩ ʷʛʦʜʥʳʤ ʢʫʣʴʪʫʨʘʤʠ, ʥʘʧʨʠʤʝʨ, ʟʝʤʣʷ-
ʥʠʢʦʡ. ɿʝʤʣʷʥʠʢʘ, ʢʘʢ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ, ʪʨʝʙʫʝʪ ʦʧʪʠ-
ʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʦʩʪʘ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ. ɽʝ ʩʣʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ, ʘ 
ʜʘʥʥʳʭ ʧʦ ʚʣʠʷʥʠʶ ʦʩʚʝʱʝʥʠʷ ʥʘ ʧʨʦʮʝʩʩ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʤʘʣʦ. ɺ ʩʚʷʟʠ 
ʩ ʵʪʠʤ, ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʜʦʙʘʚʢʠ ʙʣʠʞʥʝʛʦ ʫʣʴ-
ʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ (380-400) ʥʘ ʨʦʩʪ ʟʝʤʣʷʥʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʩʚʝʪʦʢʫʣʴʪʫʨʳ, ʩ 
ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝ-
ʩʪʚʘ ʷʛʦʜ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʙʣʠʞʥʝʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 
(380-400 ʥʤ) ʥʘ ʨʦʩʪ ʟʝʤʣʷʥʠʢʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ: 
1. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʤʝʪʦʜʘʤʠ ʚʠʜʠʤʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʨʘʩʪʝʥʠʡ. 
2. ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʟʝʤʣʷʥʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 
3. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʟʝʤʣʷʥʠʢʠ ʧʨʠ ʨʘʟʥʦʤ ʩʧʝʢʪʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ 

ʠʟʣʫʯʝʥʠʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʙʣʠʞʥʝʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʘ. 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʟʝʤʣʷʥʠʢʘ. 
ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʣʠʷʥʠʝ ʜʦʙʘʚʢʠ ʙʣʠʞʥʝʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʘ ʥʘ ʨʦʩʪ ʟʝʤ-

ʣʷʥʠʢʠ. 
ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʟʝʤʣʷʥʠʢʘ ʩʦʨʪʘ ʄʫʨʘʥʦ, 

ʢʦʪʦʨʫʶ ʚʳʨʘʱʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 22-24 CÜ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 40-50%. ʈʘʩʪʝ-
ʥʠʷ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʰʝʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʠ ʚʳʨʘʱʠʚʘʣʠʩʴ ʚ ʥʝʟʘʚʠʩʠ-
ʤʳʭ ʷʯʝʡʢʘʭ ʬʠʪʦʫʩʪʘʥʦʚʢʠ ʩʦ ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʩʚʝʱʝʥʠʷ (ʨʠʩ. 1).  

ɺʩʝ ʦʙʨʘʟʮʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʜʠʥʘʢʦʚʦʡ ʩʫʤʤʘʨʥʦʡ ʠʥʪʝʥʩʠʚʥʦ-
ʩʪʠ ʦʩʚʝʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʡ ʨʘʜʠʘʮʠʠ (ʌɸʈ) PPFD 120 
ʤʢʤʦʣʴ/ʤ2*ʩ (ʨʠʩ. 2). ʐʝʩʪʴ ʷʯʝʝʢ ʩ ʟʝʤʣʷʥʠʢʦʡ ʨʘʟʜʝʣʠʣʠ ʥʘ ʪʨʠ ʧʘʨʳ ʩ ʪʨʝʤʷ ʨʘʟ-
ʥʳʤʠ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʩʦʩʪʘʚʘʤʠ, ʠ ʢʘʞʜʫʶ ʧʘʨʫ ʨʘʟʜʝʣʠʣʠ ʥʘ ʷʯʝʡʢʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʳʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʩʚʝʪʦʤ ʠ ʙʝʟ (ʨʠʩ. 1).  

 



млу 
 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʪʝʥʠʷ ʩʦ ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʩʚʝʱʝʥʠʷ 

 
ʉʧʝʢʪʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʙʠʨʘʣʩʷ ʥʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘ-

ʪʫʨʥʦʛʦ ʦʙʟʦʨʘ: 

 
ʈʠʩʫʥʦʢ 2. ʉʧʝʢʪʨʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʟʣʫʯʘʪʝʣʝʡ 

 
ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʩʧʝʢʪʨʦʚ ʦʪʨʘʞʝʥʠʷ ʣʠ-

ʩʪʴʝʚ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ CI-710s. ʅʘ ʦʩʥʦʚʝ ʩʧʝʢʪʨʦʚ ʦʪ-
ʨʘʞʝʥʠʷ ʣʠʩʪʴʝʚ ʚʳʯʠʩʣʷʶʪʩʷ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʠʥʜʝʢʩʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʘʥʘʣʠ-
ʟʠʨʦʚʘʪʴ ʠ ʩʨʘʚʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ ʩʧʝʢʪʨʘʤʠ, 
ʠ ʩʜʝʣʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʚʦʜʳ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʥʘʣʠʟ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʥʘ ʦʩ-
ʥʦʚʝ ʩʣʝʜʫʶʱʠʭ ʠʥʜʝʢʩʦʚ: ARI 1 (ʘʥʪʦʮʠʘʥʦʚʳʡ ʠʥʜʝʢʩ), FRI (ʬʣʘʚʦʥʦʠʜʥʳʡ ʠʥʜʝʢʩ), 
G (ʠʥʜʝʢʩ ʟʝʣʸʥʦʩʪʠ), CNDVI (ʠʥʜʝʢʩ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʷ).  

ɺ ʪʝʯʝʥʠʠ ʧʦʣʫʪʦʨʘ ʤʝʩʷʮʝʚ ʚʳʨʘʱʠʚʘʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ. ɿʘ ʵʪʦ 
ʚʨʝʤʷ ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʩʧʝʢʪʨʳ ʦʪʨʘʞʝʥʠʷ (ʨʠʩ. 3), ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʙʳʣʠ ʨʘʩʩʯʠ-
ʪʘʥʳ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʠʥʜʝʢʩʳ (30 ʰʪʫʢ) ʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʈʘʩʩʤʦʪ-
ʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ARI ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʦʪ -0,34 ʜʦ -0,03, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʣʠ-
ʯʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʘʥʪʦʮʠʘʥʦʚ. ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʘʧʨʠʤʝʨ, -0,34 ʚ ʷʯʝʡʢʝ 
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млф 
 

5, ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ ʘʥʪʦʮʠʘʥʦʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷ-
ʟʘʥʦ ʩ ʥʠʟʢʠʤ ʦʩʚʝʱʝʥʠʝʤ ʠʣʠ ʩʪʨʝʩʩʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 
ʟʥʘʯʝʥʠʷ ARI, ʪʘʢʠʝ ʢʘʢ -0,03 ʚ ʷʯʝʡʢʝ 1, ʫʢʘʟʳʚʘʶʪ ʥʘ ʣʫʯʰʝʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʡ ʠ 
ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʦʮʠʘʥʦʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʦʧʪʠʤʘʣʴʥʳʭ 
ʫʩʣʦʚʠʡ ʦʩʚʝʱʝʥʠʷ. 

ʀʥʜʝʢʩ FRI ʢʦʣʝʙʣʝʪʩʷ ʦʪ -17,6 ʜʦ -1,58, ʛʜʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, -17,6 ʚ 
ʷʯʝʡʢʝ 4, ʪʘʢʞʝ ʤʦʛʫʪ ʛʦʚʦʨʠʪʴ ʦ ʥʠʟʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʬʣʘʚʦʥʦʠʜʦʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 
ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʜʦʩʪʘʪʢʘ ʩʚʝʪʘ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʦʣʝʝ ʚʳ-
ʩʦʢʠʝ ʟʥʘʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ -1,58 ʚ ʷʯʝʡʢʝ 2, ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨ-
ʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʨʘʩʪʝʥʠʡ. 

ʀʥʜʝʢʩ G, ʦʪʨʘʞʘʶʱʠʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 1,65 ʜʦ 
10,82. ʅʘʠʚʳʩʰʝʝ ʟʥʘʯʝʥʠʝ, 10,82 ʚ ʷʯʝʡʢʝ 1, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʬʦʪʦʩʠʥʪʝ-
ʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ ʣʠʩʪʴʝʚ, ʪʦʛʜʘ ʢʘʢ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ, ʪʘʢʠʝ 
ʢʘʢ 1,65 ʚ ʷʯʝʡʢʝ 5, ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʪʨʝʩʩ ʠʣʠ ʥʝʜʦʩʪʘʪʦʢ ʦʩʚʝʱʝʥʠʷ. 

CNDVI, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ, ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 0,4 
ʜʦ 0,7. ʅʘʠʚʳʩʰʠʝ ʟʥʘʯʝʥʠʷ, ʜʦʩʪʠʛʘʶʱʠʝ 0,7 ʚ ʷʯʝʡʢʘʭ 3, 4 ʠ 5, ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦ-
ʚʘʪʴ ʦ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʭʣʦʨʦʬʠʣʣʘ ʠ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʝʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ 
ʢʘʢ ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ 0,4 ʚ ʷʯʝʡʢʝ 1, ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʪʨʝʩʩ ʠʣʠ 
ʥʝʜʦʩʪʘʪʦʢ ʨʝʩʫʨʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷ-
ʥʠʝ ʫʩʣʦʚʠʡ ʦʩʚʝʱʝʥʠʷ ʥʘ ʨʦʩʪ ʟʝʤʣʷʥʠʢʠ. ʗʯʝʡʢʘ 1 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘ-
ʟʘʪʝʣʠ ʧʦ ʚʩʝʤ ʠʥʜʝʢʩʘʤ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʦʩʚʝʱʝʥʠʷ. ɺ ʪʦ ʞʝ 
ʚʨʝʤʷ ʷʯʝʡʢʠ 5 ʠ 6 ʧʦʢʘʟʳʚʘʶʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʩʚʝʱʝʥʠʠ ʠʣʠ ʜʨʫʛʠʭ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʘʭ. 

ɼʘʣʝʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʨʝʜʥʝʛʦ ʚʝʩʘ ʷʛʦʜ, ʢʦʣʠʯʝʩʪʚʘ ʷʛʦʜ ʠ ʩʫʤʤʘʨʥʦʛʦ 
ʚʝʩʘ ʷʛʦʜ (ʪʘʙʣʠʮʘ 1). ʈʝʟʫʣʴʪʘʪʳ, ʩʦʚʧʘʣʠ ʩ ʘʥʘʣʠʟʦʤ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ. 
ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʚʝʩʫ ʠ ʢʦʣʠʯʝʩʪʚʫ ʷʛʦʜ ʙʳʣʠ ʚ ʷʯʝʡʢʝ ˉ1 ʠ 3, ʘ ʥʘʠʭʫʜʰʠʝ 
ʚ 5 ʠ 6. 

 
ʊʘʙʣʠʮʘ 1. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʤʣʷʥʠʢʠ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʠʷ 

ʇʘʨʘʤʝʪʨ ʅʦʤʝʨ ʷʯʝʡʢʠ 

1 2 3 4 5 6 

ʉʨʝʜʥʠʡ ʚʝʩ ʷʛʦʜ, ʛʨ. 16,1 14 15,1 14,7 11,1 11 

ʂʦʣʠʯʝʩʪʚʦ ʷʛʦʜ, ʰʪ/ʢʫʩʪ 15 13 15 14 13 12 

ʉʫʤʤʘʨʥʳʡ ʚʝʩ, ʛʨ./ʢʫʩʪ 241,5 182 226,5 205,8 144,3 132 

 

 
ʈʠʩʫʥʦʢ 3. ʈʝʞʠʤ ʦʩʚʝʱʝʥʠʷ ʩ ʥʘʠʣʫʯʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 
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ммл 
 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʨʝ-
ʞʠʤ ʦʩʚʝʱʝʥʠʷ ʜʣʷ ʟʝʤʣʷʥʠʢʠ (ʨʠʩʫʥʦʢ 3) ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʚʣʠʷʥʠʝ ʩʚʝʪʘ, 
ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʙʣʠʞʥʝʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʘ, ʦʢʘʟʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʵʬʬʝʢʪʳ 
ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʟʝʤʣʷʥʠʢʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʜʣʷ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ 
ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩʪʝʥʠʷ, 
ʚʳʨʘʱʝʥʥʳʝ ʧʦʜ ʦʩʚʝʱʝʥʠʝʤ ʩ ʜʦʙʘʚʢʦʡ ʋʌ ʨʦʩʣʠ ʧʨʠ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʩʪʨʝʩʩʘ 
ʠ ʠʤʝʣʠ ʣʫʯʰʫʶ ʟʘʱʠʪʫ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʦʢʨʫʞʘʶʱʠʭ ʫʩʣʦʚʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʜʦʙʘʚʣʝʥʠʝ ʋʌ ʠʟʣʫʯʝʥʠʷ ʚ ʦʙʱʠʡ ʬʠʪʦʧʦʪʦʢ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘ-
ʥʠʷ ʟʝʤʣʷʥʠʢʠ.  

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. Oĵuz Ķ., Oĵuz H.Ķ., Kafkas N.E., Strawberry cultivation techniques // In Recent 
Studies on Strawberries, 1st ed. ï Kafkas N.E., Ed. ï IntechOpen: London, UK. ï 2022. ï 
PP. 3ï23. 
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https://www.researchgate.net/publication/357429154_Strawberry_A_wonder_crop_suitabl
e_for_Hydroponics (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.11.2024) 

3. Yilian Tang, Xun Ma, Ming Li, Yunfeng Wang The effect of temperature and 
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https://www.sciencedirect.com/science/article/abs/pii/S0304423815001417?via%3Dihub 
(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 02.11.2024) 

 

 

 
ʈɸɿʈɸɹʆʊʂɸ ʆɼʅʆʉʊɸɼʀʁʅʆʁ ʑɽʃʆʏʅʆʁ ʊɽʍʅʆʃʆɻʀʀ ʉʀʅʊɽɿɸ  
ʇʆʈʀʉʊʆɻʆ ʉʊɽʂʃʆʂʆʄʇʆɿʀʊɸ ʊʀʇɸ ʇɽʅʆʉʊɽʂʃɸ ʅɸ ʆʉʅʆɺɽ 

ʂʈʀʉʊɸʃʃʀʏɽʉʂʆɻʆ ʂɺɸʈʎɽɺʆɻʆ ʉʓʈʔʗ 
ɹʫʨʳʭʠʥʘ ɼʘʨʴʷ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʃʠʮʝʡ ʧʨʠ ʊʇʋè, 
10 ʢʣʘʩʩ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʘʩʩʠʩʪʝʥʪ, ʂ.ɺ. ʉʢʠʨʜʠʥ,  
ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ɺ ʥʘʫʯʥʦʡ ʧʝʨʠʦʜʠʢʝ ʥʘʢʦʧʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʩʠʥʪʝʟʘ 

ʧʦʨʠʩʪʳʭ ʩʪʝʢʣʦʢʦʤʧʦʟʠʪʦʚ ʪʠʧʘ ʧʝʥʦʩʪʝʢʣʘ ʥʘ ʦʩʥʦʚʝ ʘʤʦʨʬʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʠ 
ʪʝʭʥʦʛʝʥʥʦʛʦ ʢʨʝʤʥʝʟʝʤʠʩʪʦʛʦ ʩʳʨʴʷ [1-2], ʦʜʥʘʢʦ ʩʠʥʪʝʟʫ ʥʘ ʦʩʥʦʚʝ 
ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʝʟʝʤʘ ʧʦʩʚʷʱʝʥʦ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʪ (ʤʘʨʰʘʣʠʪ [3]). ɺ 
ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ ʙʘʟʝ ʦʪʩʫʪʩʪʚʫʶʪ ʪʝʭʥʦʣʦʛʠʠ ʩʠʥʪʝʟʘ ʧʦʨʠʩʪʳʭ 
ʩʪʝʢʣʦʢʦʤʧʦʟʠʪʦʚ ʥʘ ʦʩʥʦʚʝ ʜʨʫʛʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʚ ʢʦʪʦʨʦʤ ʢʨʝʤʥʝʟʝʤ 
ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʚʠʜʝ (ʧʝʩʢʘ) ʤʝʪʦʜʦʤ ʱʝʣʦʯʥʦʡ ʘʢʪʠʚʘʮʠʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʚʳʙʨʘʥ ʧʝʩʦʢ ʊʘʰʣʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
(ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ), ʩ ʟʘʧʘʩʘʤʠ ʚ 30 ʤʣʥ. ʤ3. ʇʝʩʦʢ ʊʘʰʣʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʝʟʝʤʘ (ʪʘʙʣʠʮʘ 1) ʠ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ 



ммм 
 

ʩʪʨʫʢʪʫʨʦʡ 95% ʩ ʜʠʩʧʝʨʩʥʦʩʪʴʶ ʤʝʥʝʝ 1 ʤʤ (ʨʠʩʫʥʦʢ 1), ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ 
ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ. 

 
ʊʘʙʣʠʮʘ 1. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʝʩʢʘ ʪʘʰʣʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 ʉʦʜʝʨʞʘʥʠʝ ʦʢʩʠʜʦʚ, % 

SiO2 Al2O3 Fe2O3 CaO MgO ʧʧʧ 

ʉʨʝʜʥʷʷ ʧʨʦʙʘ 99,1 0,27 0,1 0,07 0,05 0,41 

 

 
ʈʠʩʫʥʦʢ 1. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʝʩʢʘ ʊʘʰʣʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʊʝʭʥʦʣʦʛʠʷ ʚʢʣʶʯʘʣʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʩʤʝʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʳʜʝʨʞʢʫ 
ʰʠʭʪʳ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʩʧʝʥʠʚʘʥʠʝʤ ʚ ʧʝʯʠ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ 850 Áʉ. ʀʩʭʦʜʥʳʡ ʧʝʩʦʢ ʊʘʰʣʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨʘʟʜʝʣʷʣʠ ʧʦ 
ʬʨʘʢʮʠʷʤ, ʩʠʥʪʝʟ ʩʪʝʢʣʦʢʦʤʧʦʟʠʪʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʨʘʟʥʳʤʠ ʬʨʘʢʮʠʷʤʠ ʧʝʩʢʘ (ʥʘ 
ʦʩʥʦʚʝ ʥʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʩʢʘ ʩʪʝʢʣʦʢʦʤʧʦʟʠʪʳ ʧʦʣʫʯʘʣʠʩʴ ʥʝʧʨʦʯʥʳʤʠ). 
ʀʩʭʦʜʥʳʡ ʧʝʩʦʢ ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ 3 ʬʨʘʢʮʠʠ: >0,5 ʤʤ; 0,315-0,5 ʤʤ; <0,315 ʤʤ. ʅʘ 
ʦʩʥʦʚʝ ʧʝʩʢʘ ʬʨʘʢʮʠʠ >0,5 ʤʤ ʩʪʝʢʣʦʢʦʤʧʦʟʠʪ ʧʦʣʫʯʠʣʩʷ ʥʝʧʨʦʯʥʳʤ, ʧʨʠ ʬʨʘʢʮʠʠ 
<0,315 ʤʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʩʦʢʦʡ ʜʠʩʧʝʨʪʥʦʩʪʠ ʯʘʩʪʠʮ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʣʠʩʴ ʨʝʘʢʮʠʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʠʨʦʧʣʘʩʪʠʯʝʩʢʦʡ ʤʘʩʩʳ ʥʠʟʢʦʡ ʚʷʟʢʦʩʪʠ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʠʝ ʧʦʨʠʩʪʳʭ ʩʪʝʢʣʦʢʦʤʧʦʟʠʪʦʚ ʧʦ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʘʣʦʩʴ 
ʥʝʚʦʟʤʦʞʥʳʤ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʬʨʘʢʮʠʷ 0,315-0,5 ʤʤ, ʧʨʠ ʢʦʪʦʨʦʡ 
ʙʳʣ ʧʦʣʫʯʝʥ ʦʙʨʘʟʝʮ (ʨʠʩʫʥʦʢ 2), ʩ ʢʘʞʫʱʝʡʩʷ ʧʣʦʪʥʦʩʪʴʶ 705Ñ50ʢʛ/ʤ3 ʠ ʧʨʦʯʥʦʩʪʴʶ 
ʥʘʞʘʪʠʷ 2,25Ñ0,5 ʄʇʘ 
 

 
 

ʈʠʩʫʥʦʢ 2. ʌʦʪʦʛʨʘʬʠʷ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʧʦʨʠʩʪʦʛʦ ʩʪʝʢʣʦʢʦʤʧʦʟʠʪʘ 
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porous glass composite / K. V. Skirdin, A. Yu. Miskovets, O. V. Kazmina // 
ChemChemTech. ï 2023. ï V. 66. N. 1. ï P. 84-92. ï DOI 
10.6060/ivkkt.20236601.6607. 

3. Physico-chemical processes of alkaline activation of silica during heat treatment in 
the SiO2-NaOH-H2O system / K. V. Skirdin, O. V. Kazmina, V. I. Vereshchagin, I. E. 
Rymanova // ChemChemTech. ï 2024. ï V. 67. N. 4. ï P. 108-114. ï DOI 
10.6060/ivkkt.20246704.6947 

 
 

 
ʕʃɽʂʊʈʆʄɸɻʅʀʊʅɸʗ ʊʈɸʅʉʇʆʈʊʀʈʆɺʂɸ ɻʈʋɿʆɺ 

ɻʨʠʛʦʨʴʝʚ ʂʠʨʠʣʣ, ɺʘʩʠʣʴʢʦʚ ɸʥʜʨʝʡ 
ʄʆʋ ʃʠʮʝʡ ˉ1 ʛ. ɸʯʠʥʩʢʘ 

10 ʢʣʘʩʩ 
ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ, ʛ. ɸʯʠʥʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʇʨʦʪʘʩʦʚ ʊʠʤʦʬʝʡ ʅʠʢʦʣʘʝʚʠʯ 
ʄʆʋ ʃʠʮʝʡ ˉ1, ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ 

 
ɺɺɽɼɽʅʀɽ 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ/ʇʨʦʙʣʝʤʘ: ʇʣʦʭʦʝ ʩʦʩʪʦʷʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠ-

ʩʪʠʢʠ ʚ ʈʦʩʩʠʠ. 

¶ ʅʝʭʚʘʪʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

¶ ʅʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ. 

¶ ʆʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

¶ ɺʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʪʦʚʘʨʦʚ. 
ʎʝʣʴ: ʩʦʙʨʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʤʦʜʝʣʴ ʨʝʣʴʩʦʚʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ʤʘʩʩ ʠ ʤʘʛ-

ʥʠʪʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʥʝʛʦ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʝʛʦ ʨʘʙʦʪʫ. 
ɿʘʜʘʯʠ: 

¶ ʀʟʫʯʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʘʩʘʶʱʠʡʩʷ ʪʝʤʳ ʨʝʣʴʩʦʚʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ʤʘʩʩʳ ʠ ʚʟʘ-
ʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʚʦʜʥʠʢʦʚ ʩ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ. 

¶ ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʫʪʸʤ ʜʘʥʥʳʭ: ʨʘʩʩʯʠʪʘʪʴ ʠ 
ʠʟʛʦʪʦʚʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʤʦʜʝʣʴ ʨʝʣʴʩʦʚʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ʤʘʩʩ. 

¶ ʇʨʦʚʝʨʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʥʘ ʦʧʳʪʝ. 
 
ʆʉʅʆɺʅɸʗ ʏɸʉʊʔ 
ʇʈʀʅʎʀʇ ʈɸɹʆʊʓ: ʈʝʣʴʩʦʪʨʦʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ, 

ʥʘʟʳʚʘʝʤʳʭ ʨʝʣʴʩʘʤʠ, ʧʦʜʢʣʶʯʸʥʥʳʭ ʢ ʤʦʱʥʦʤʫ ʠʩʪʦʯʥʠʢʫ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʈʘʟʛʦ-
ʥʷʝʤʘʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʘʷ ʤʘʩʩʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ ʨʝʣʴʩʘʤʠ, ʟʘʤʳʢʘʷ ʵʣʝʢʪʨʠʯʝ-
ʩʢʫʶ ʮʝʧʴ, ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʫʩʢʦʨʝʥʠʝ ʚʩʣʝʜʩʪʚʠʝ ʩʠʣʳ ɸʤʧʝʨʘ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʧʨʦ-
ʚʦʜʥʠʢ ʩ ʪʦʢʦʤ ʚ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ. ʉʠʣʘ ɸʤʧʝʨʘ ʜʝʡʩʪʚʫʝʪ ʠ ʥʘ 
ʨʝʣʴʩʳ, ʧʨʠʚʦʜʷ ʠʭ ʢ ʚʟʘʠʤʥʦʤʫ ʦʪʪʘʣʢʠʚʘʥʠʶ. 

ɸʅɸʃʆɻ: 
ʇʥʝʚʤʘʪʠʯʝʩʢʘʷ ʧʦʯʪʘ ð ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ ʤʝʣʢʠʭ ʧʨʝʜʤʝ-

ʪʦʚ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʩ ʧʦʤʦʱʴʶ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʠʣʠ ʚʘʢʫʫʤʘ. 
ʇʣʶʩʳ: 

¶ ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʜʦʩʪʘʚʢʠ. 

¶ ʅʘʜʝʞʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʝʜʘʯʠ. 

¶ ʕʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ. 

¶ ʇʦʜʭʦʜʠʪ ʜʣʷ ʟʘʢʨʳʪʳʭ ʩʠʩʪʝʤ (ʙʦʣʴʥʠʮʳ, ʙʘʥʢʠ, ʦʬʠʩʳ). 



ммо 
 

ʅʝʜʦʩʪʘʪʢʠ: 

¶ ʆʛʨʘʥʠʯʝʥʥʳʡ ʨʘʟʤʝʨ ʠ ʚʝʩ ʧʝʨʝʜʘʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

¶ ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

¶ ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʩʧʨʘʚʥʦʩʪʠ ʩʠʩʪʝʤʳ. 

¶ ʅʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʡ. 
ʎɽʃɽɺɸʗ ɸʋɼʀʊʆʈʀʗ ʅɸʐɽɻʆ ʇʈʆɽʂʊɸ: 

¶ ʊʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʧʘʥʠʠ; 

¶ ʇʦʪʨʝʙʠʪʝʣʠ (ʦʙʳʯʥʳʝ ʣʶʜʠ, ʟʘʢʘʟʳʚʘʶʱʠʝ ʪʦʚʘʨʳ ʥʘ ʤʘʨʢʝʪʧʣʝʡʩʘʭ); 

¶ ʋʯʨʝʞʜʝʥʠʷ (ʙʦʣʴʥʠʮʳ, ʙʘʥʢʠ, ʦʬʠʩʳ); 

¶ ʉʣʫʞʙʳ ʵʢʩʪʨʝʥʥʦʡ ʧʦʤʦʱʠ. 
ʕʢʦʥʦʤʠʢʘ ʧʨʦʝʢʪʘ: 
- ʄʝʜʥʳʡ ʩʪʝʨʞʝʥʴ ʜʠʘʤʝʪʨʦʤ 9 ʤʤ (ɻʆʉʊ 859-2001). 
- ʐʧʠʣʴʢʘ ʄ8 ʜʣʠʥʦʡ 72 ʩʤ. 
- ʐʘʡʙʘ ʧʦʜ ʚʠʥʪ ʄ8 ï 16 ʰʪʫʢ. 
- ɻʘʡʢʘ ʄ8 ï 16 ʰʪʫʢ. 
- ɻʨʦʚʝʨ ʧʦʜ ʚʠʥʪ ʄ8 ï 16 ʰʪʫʢ. 
- ʉʪʝʢʣʦʪʝʢʩʪʦʣʠʪ 60*240 ʤʤ (2 ʢʫʩʢʘ). 
 
ʊɽʆʈɽʊʀʏɽʉʂɸʗ ʏɸʉʊʔ 
ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ɸʤʧʝʨʘ ʚ ʨʝʣʴʩʦʪʨʦʥʝ. 
ʈʝʣʴʩʦʪʨʦʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʝʣʴʩʦʚ, ʧʦʜʢʣʶʯʸʥʥʳʭ ʢ ʤʦʱʥʦʤʫ 

ʠʩʪʦʯʥʠʢʫ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʇʨʦʚʦʜʷʱʠʡ ʩʥʘʨʷʜ, ʨʘʟʤʝʱʸʥʥʳʡ ʤʝʞʜʫ ʨʝʣʴʩʘʤʠ, ʟʘ-
ʤʳʢʘʝʪ ʮʝʧʴ ʠ ʫʩʢʦʨʷʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ɸʤʧʝʨʘ, ʚʦʟʥʠʢʘʶʱʝʡ ʠʟ-ʟʘ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʷ ʪʦʢʘ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʕʪʘ ʞʝ ʩʠʣʘ ʦʪʪʘʣʢʠʚʘʝʪ ʨʝʣʴʩʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

¶ ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʠ ʧʨʦʙʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʥʘʨʷʜʘ. 

¶ ɹʝʟʦʧʘʩʥʦʝ ʭʨʘʥʝʥʠʝ. 

¶ ɹʦʣʴʰʘʷ ʜʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ. 
ʅʝʜʦʩʪʘʪʢʠ: 

¶ ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʯʠʩʪʢʠ ʩʪʚʦʣʘ. 

¶ ɺʳʩʦʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. 
ʈʘʩʯʸʪ ʩʠʣʳ ɸʤʧʝʨʘ: 
ʉʠʣʘ ɸʤʧʝʨʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʯʝʨʝʟ ʟʘʢʦʥ ɹʠʦ ð ʉʘʚʘʨʘ ð ʃʘʧʣʘʩʘ ʠ ʬʦʨʤʫʣʫ 

ʜʣʷ ʩʠʣʳ ɸʤʧʝʨʘ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʤʝʞʜʫ ʨʝʣʴʩʘʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 
ɻʜʝ: 
ɛ0 ð ʤʘʛʥʠʪʥʘʷ ʧʦʩʪʦʷʥʥʘʷ, 
I ð ʩʠʣʘ ʪʦʢʘ, 
s ð ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʝʣʴʩʘʤʠ. 
ʉʠʣʘ ɸʤʧʝʨʘ ʥʘ ʩʥʘʨʷʜʝ: 

 
ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠ ʩʠʣʘ ɸʤʧʝʨʘ: 
ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩʦʟʜʘʸʪʩʷ ʪʦʢʦʤ ʠ ʥʘʧʨʘʚʣʝʥʦ ʧʦ ʧʨʘʚʠʣʫ ʧʨʘʚʦʡ ʨʫʢʠ. ʉʠʣʘ 

ɸʤʧʝʨʘ ʥʘʧʨʘʚʣʝʥʘ ʧʦ ʧʨʘʚʠʣʫ ʣʝʚʦʡ ʨʫʢʠ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ B, ʢʦʪʦ-
ʨʘʷ ʠʟʤʝʨʷʝʪʩʷ ʚ ʪʝʩʣʘʭ (ʊʣ). 

 
ʇʈɸʂʊʀʏɽʉʂɸʗ ʏɸʉʊʔ 



ммп 
 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʨʝʣʴʩʦʪʨʦʥʘ: 
ʄʘʪʝʨʠʘʣʳ: ʤʝʜʥʳʝ ʩʪʝʨʞʥʠ, ʩʪʝʢʣʦʪʝʢʩʪʦʣʠʪ, ʰʧʠʣʴʢʠ, ʛʘʡʢʠ, ʰʘʡʙʳ. ʄʝʜʥʳʝ 

ʩʪʝʨʞʥʠ (ʨʝʣʴʩʳ) ʦʙʨʘʙʦʪʘʥʳ ʠ ʟʘʢʨʝʧʣʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 6 ʤʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʂ ʨʝʣʴ-
ʩʘʤ ʧʨʠʧʘʷʥʳ ʩʠʣʦʚʳʝ ʧʨʦʚʦʜʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯ-
ʥʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥ ʙʣʦʢ ʧʠʪʘʥʠʷ ʥʘ 2,5 ʢɺ ʠ ʢʦʥʜʝʥʩʘʪʦʨʥʘʷ ʙʘʪʘʨʝʷ. 
 

 
 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ. 
ʇʨʠ ʧʦʜʘʯʝ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʠʤʧʫʣʴʩʘ ʩʥʘʨʷʜ ʫʩʢʦʨʷʝʪʩʷ ʚʜʦʣʴ ʨʝʣʴʩʦʚ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ɸʤʧʝʨʘ. ʊʦʢ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚʳʟʳʚʘʝʪ ʠʩʧʘʨʝʥʠʝ ʩʥʘʨʷʜʘ, ʯʘ-
ʩʪʠʯʥʦ ʧʨʝʚʨʘʱʘʷ ʝʛʦ ʚ ʧʣʘʟʤʫ. ʉʥʘʨʷʜ ʚʳʣʝʪʘʝʪ ʠʟ ʩʪʚʦʣʘ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʇʝʨʚʳʡ ʟʘʧʫʩʢ: 
ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʸʥ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜ 

ʥʘʙʣʶʜʝʥʠʝʤ ʫʯʠʪʝʣʷ ʬʠʟʠʢʠ. ʉʥʘʨʷʜ ʚʳʣʝʪʝʣ ʩ ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʩʠʣʦʡ. 
 
 

 
 
ɹʖɼɾɽʊ ʇʈʆɽʂʊɸ: 



ммр 
 

 
 

ʇɽʈʉʇɽʂʊʀɺʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ: 
ɿʘʧʫʩʢ ʨʘʟʣʠʯʥʳʭ ʪʝʣ ʚ ʚʦʟʜʫʭ ʚ ʪʦʤ ʯʠʩʣʝ ɹʇʃɸ; 
ɹʳʩʪʨʘʷ ʜʦʩʪʘʚʢʘ ʪʦʚʘʨʦʚ ʠ ʛʨʫʟʦʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʘʞʥʦʩʪʠ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
 

¶ https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8C%D1%81%D0%
BE%D1%82%D1%80%D0%BE%D0%BD 

¶ https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%
80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%
D0%BE%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5 

¶ ʋʯʝʙʥʠʢ ʧʦ ʬʠʟʠʢʝ 11 ʢʣʘʩʩʘ ʃ.ʕ. ɻʝʥʜʝʥʰʪʝʡʥ, ɸ.ɸ. ɹʫʣʘʪʦʚʘ. 
 

 
 
 

ʇʈʀʃʆɾɽʅʀɽ çʉʀʄʋʃʗʊʆʈ ʄɸʐʀʅʀʉʊɸ VRè 
 ɺʝʨʣʠʥʩʢʠʡ ʄʠʭʘʠʣ, ʉʚʷʪʥʳʡ ʄʠʭʘʠʣ  

ʄɸʆʋ ɻʠʤʥʘʟʠʷ ˉ13, ʛ.ʊʦʤʩʢ 
ʄɹʆʋ ʃʠʮʝʡ ʧʨʠ ʊʇʋ, ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʄʠʭʘʡʣʦʚ ɼʝʥʠʩ ɺʘʜʠʤʦʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ  
ʦʙʨʘʟʦʚʘʥʠʷ ɼʝʪʩʢʦʛʦ ʪʝʭʥʦʧʘʨʢʘ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ 

 
 ɺ ʩʝʨʝʜʠʥʝ 2024 ʛʦʜʘ ʈɾɼ ʟʘʧʫʩʪʠʣʠ ʧʝʨʚʫʶ ʙʝʩʧʠʣʦʪʥʫʶ çʃʘʩʪʦʯʢʫè, ʢʦʪʦʨʘʷ 
ʙʫʜʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʤʘʨʰʨʫʪʳ ʚ ʄʦʩʢʚʝ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʩʷ 
ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ, ʦʜʥʘʢʦ ʥʘ ʵʪʦ ʧʦʪʨʝʙʫʝʪʩʷ ʚʨʝʤʷ ʚʚʠʜʫ ʪʝʢʫʱʠʭ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
ʇʨʦʬʝʩʩʠʷ ʤʘʰʠʥʠʩʪʘ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʆʙʨʘʟʦ-
ʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʧʨʝʜʣʘʛʘʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ, ʚʢʣʶ-
ʯʘʷ ʢʫʨʩʳ ʜʣʷ ʤʘʰʠʥʠʩʪʦʚ ʵʣʝʢʪʨʦʧʦʝʟʜʦʚ ʤʝʪʨʦʧʦʣʠʪʝʥʘ. ʇʨʠʤʝʥʝʥʠʝ VR-ʩʠʤʫʣʷʪʦʨʦʚ 
ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʨʝʘʣʴʥʳʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʫʩʧʝʰʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʧʨʦʝʢʪʘ. 

https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8C%D1%81%D0%BE%D1%82%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8C%D1%81%D0%BE%D1%82%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5


ммс 
 

 ʉʠʤʫʣʷʪʦʨ ʄʘʰʠʥʠʩʪʘ VR ï ʵʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʴ ʤʘʰʠʥʠʩʪʦʤ ʧʦʝʟʜʘ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦ-
ʣʦʛʠʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʕʪʘ ʨʘʟʨʘʙʦʪʢʘ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʩʦʟʜʘʥʠʠ ʨʝʘʣʠʩʪʠʯ-
ʥʦʛʦ ʦʧʳʪʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʘʤʠ, ʧʦʟʚʦʣʷʷ ʦʱʫʱʘʪʴ ʩʝʙʷ ʚ ʨʦʣʠ ʥʘʩʪʦʷʱʝʛʦ ʩʧʝʮʠ-
ʘʣʠʩʪʘ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʩʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʫʧʨʘʚʣʝʥʠʝʤ, ʠʟʫʯʘʪʴ ʨʘʟʣʠʯʥʳʝ 
ʩʮʝʥʘʨʠʠ ʠ ʦʱʫʱʘʪʴ ʘʪʤʦʩʬʝʨʫ ʧʦʝʟʜʢʠ. ʇʨʦʝʢʪ ʦʙʝʱʘʝʪ ʩʪʘʪʴ ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʧʦ-
ʣʝʟʥʳʤ ʢʘʢ ʜʣʷ ʣʶʙʠʪʝʣʝʡ ʩʠʤʫʣʷʪʦʨʦʚ, ʪʘʢ ʠ ʜʣʷ ʪʝʭ, ʢʪʦ ʠʥʪʝʨʝʩʫʝʪʩʷ ʞʝʣʝʟʥʦʜʦ-
ʨʦʞʥrʤ ʪʨʘʥʩʧʦʨʪʦʤ. 
 ʋ ʧʨʦʝʢʪʘ ʝʩʪʴ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʈʝʘʣʠʩʪʠʯʥʘʷ ʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦ-
ʚʘʪʝʣʷʤ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʫʥʠʢʘʣʴʥʫʶ ʘʪʤʦʩʬʝʨʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɺʠʨʪʫ-
ʘʣʴʥʳʝ ʧʝʡʟʘʞʠ ʠ ʠʥʪʝʨʴʝʨʳ ʚʘʛʦʥʦʚ ʩʦʟʜʘʥʳ ʩ ʚʳʩʦʢʦʡ ʜʝʪʘʣʠʟʘʮʠʝʡ, ʯʪʦ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪ ʵʬʬʝʢʪ ʧʦʣʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ. ʂʘʞʜʘʷ ʜʝʪʘʣʴ ʧʨʦʨʘʙʦʪʘʥʘ, ʯʪʦ ʜʝʣʘʝʪ ʦʧʳʪ 
ʫʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʭʚʘʪʳʚʘʶʱʠʤ ʠ ʨʝʘʣʠʩʪʠʯʥʳʤ. 

¶ ʈʘʟʥʦʦʙʨʘʟʠʝ ʤʘʨʰʨʫʪʦʚ: ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʳʙʠʨʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʘʨʰʨʫʪʳ 
ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʚʢʣʶʯʘʷ ʢʘʢ ʨʝʘʣʴʥʳʝ, ʪʘʢ ʠ ʚʳʤʳʰʣʝʥʥʳʝ ʣʦʢʘʮʠʠ. 

¶ ʋʧʨʘʚʣʝʥʠʝ ʧʦʝʟʜʦʤ: ʀʥʪʝʨʬʝʡʩ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠʪʠʨʫʝʪ ʥʘʩʪʦʷʱʠʝ ʧʨʠʙʦʨʳ ʠ 
ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʦʢʦʤʦʪʠʚʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʣʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʚ ʧʨʦʮʝʩʩ 
ʚʦʞʜʝʥʠʷ. 

¶ ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ: ɺʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 
ʢʘʙʠʥʳ ʤʘʰʠʥʠʩʪʘ, ʪʘʢʠʤʠ ʢʘʢ ʧʝʨʝʢʣʶʯʘʪʝʣʠ (ʈʠʩʫʥʦʢ 1), ʨʳʯʘʛʠ ʠ ʜʠʩʧʣʝʠ, 
ʜʦʙʘʚʣʷʝʪ ʨʝʘʣʠʟʤʘ ʠ ʛʣʫʙʠʥʳ ʠʛʨʦʚʦʤʫ ʧʨʦʮʝʩʩʫ. 

¶ ʈʝʞʠʤʳ ʠʛʨʳ: ʇʦʤʠʤʦ ʦʩʥʦʚʥʦʛʦ ʫʨʦʚʥʝʡ (ʈʠʩʫʥʦʢ 2), ʜʦʩʪʫʧʥʳ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʳʝ ʨʝʞʠʤʳ, ʪʘʢʠʝ ʢʘʢ ʦʙʫʯʝʥʠʝ, ʠʩʧʳʪʘʥʠʷ ʠ ʩʚʦʙʦʜʥʳʡ ʧʦʣʝʪ, ʛʜʝ ʤʦʞʥʦ ʠʩ-
ʩʣʝʜʦʚʘʪʴ ʤʠʨ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ. 

¶ ʇʦʜʜʝʨʞʢʘ VR-ʰʣʝʤʦʚ: ʇʦʣʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʧʦʧʫʣʷʨʥʳʤʠ VR-ʫʩʪʨʦʡ-
ʩʪʚʘʤʠ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠʩʫʪʩʪʚʠʷ. 

¶ ʇʨʦʝʢʪ ʥʘʮʝʣʝʥ ʥʘ ʰʠʨʦʢʫʶ ʘʫʜʠʪʦʨʠʶ: ʣʶʙʠʪʝʣʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʵʥʪʫʟʠʘʩʪʳ 
VR-ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʢʣʦʥʥʠʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʤʫʣʷʪʦʨʦʚ. ʆʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
ʫʥʠʢʘʣʴʥʳʡ ʦʧʳʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

 ʉʠʤʫʣʷʪʦʨ ʄʘʰʠʥʠʩʪʘ VR ʧʨʝʜʣʘʛʘʝʪ ʫʥʠʢʘʣʴʥʳʡ ʦʧʳʪ, ʩʦʯʝʪʘʶʱʠʡ ʚ ʩʝʙʝ 
ʫʚʣʝʢʘʪʝʣʴʥʳʡ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ ʠ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʨʝʘʣʠʟʤʘ, ʜʝʣʘʷ ʝʛʦ ʠʜʝʘʣʴʥʳʤ 
ʚʳʙʦʨʦʤ ʜʣʷ ʚʩʝʭ, ʢʪʦ ʤʝʯʪʘʝʪ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʥʘʩʪʦʷʱʠʤ ʤʘʰʠʥʠʩʪʦʤ. 
 ɺʠʨʪʫʘʣʴʥʳʡ ʧʨʦʝʢʪ ʩʜʝʣʘʥ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ Blender [1], 
ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʠʛʨʦʚʦʛʦ ʜʚʠʞʢʘ Unreal Engine 4 [2]. 
ɿʘʜʘʯʘʤʠ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ ʜʦ ʢʦʥʮʘ 2024 ʛʦʜʘ: 
 1. ʀʟʫʯʝʥʠʝ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ  
 2. ʅʘʧʠʩʘʪʴ ʢʦʜ ʜʣʷ ʠʛʨʳ. 
 3. ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʠʛʨʫ 

 
ɸʥʘʣʦʛʠ: 
 
 ñVR-ʊʈɽʅɸɾɽʈ. ʋʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʧʦʝʟʜʦʤ ʕɼ9ʄ ʣʦʢʦʤʦʪʠʚʥʦʡ ʙʨʠ-

ʛʘʜʦʡò. ɺ ʵʪʦʤ ʩʠʤʫʣʷʪʦʨʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʪʨʘʙʘʪʳʚʘʝʪ ʧʨʘʚʠʣʴʥʳʡ ʧʦʨʷʜʦʢ ʜʝʡ-
ʩʪʚʠʡ ʦʪ ʧʨʠʸʤʢʠ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʤʘʨʰʨʫʪʘ. 

ɺʳʚʦʜ: ʅʠʰʘ ʩʚʦʙʦʜʥʘ ʠ ʦʯʝʥʴ ʚʦʩʪʨʝʙʦʚʘʥʘ 
ʇʣʶʩʳ 

¶ ʇʣʦʭʘʷ ʦʧʪʠʤʠʟʘʮʠʷ 
¶ ʆʪʩʫʪʩʪʚʠʝ ʨʝʞʠʤʘ ʧʨʦʚʝʨʢʘ ʟʥʘʥʠʡ (ʵʢʟʘʤʝʥ) 

ʄʠʥʫʩʳ 
¶ ʍʦʨʦʰʠʡ ʚʠʟʫʘʣ 
¶ ɻʠʜ ʩʦʧʨʦʚʦʞʜʘʶʱʠʡ ʚ ʦʙʫʯʝʥʠʠ 
¶ ʉʚʝʪʦʚʳʝ ʠ ʮʚʝʪʦʚʳʝ ʧʦʜʩʢʘʟʢʠ 



ммт 
 

 
ɹʶʜʞʝʪ ʧʨʦʝʢʪʘ:  
ɺʨʝʤʷ ʠ ʩʠʣʳ: 

¶ 2 ʇʨʦʛʨʘʤʤʠʩʪʘ UE ~ 900 /ʯ. 
¶ 1 3D ʍʫʜʦʞʥʠʢ ~ 400 /ʯ. 
¶ ʆʙʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ~ 70 ʯ. 

ʊʝʭʥʠʢʘ ʠ ʇʆ: 
¶ 2 ʈʘʙʦʯʠʭ ʇʂ (ʇʨʝʜʦʩʪʘʚʣʝʥʦ ʂʚʘʥʪʦʨʠʫʤʦʤ) ~ 250.000  
¶ 1 ʈʘʙʦʯʠʡ ʥʦʫʪʙʫʢ ~ 110.000  
¶ Unreal Engine - ʙʝʩʧʣʘʪʥʦ 
¶ Blender - ʙʝʩʧʣʘʪʥʦ 
¶ ʇʨʦʯʝʝ ʇʆ - ʙʝʩʧʣʘʪʥʦ 
ʀʪʦʛʦ: 451.000  

 
ʇʨʦʜʚʠʞʝʥʠʝ: 

 ʇʨʦʝʢʪ ʙʫʜʝʪ ʧʨʦʜʚʠʛʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ, ʷʨ-
ʤʘʨʦʢ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʠ ɾɼ ʢʦʤʧʘʥʠʷʤʠ. ʊʘʢʞʝ ʧʣʘʥʠʨʫ-
ʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʚ ʩʬʝʨʫ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʫ-
ʯʝʥʠʷ ʧʦ ʜʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 
 

 
 

ʈʠʩ.1 ï ʂʘʙʠʥʘ ʤʘʰʠʥʠʩʪʘ 
 



мму 
 

 
 

ʈʠʩ.2 ï ɹʘʥʥʝʨ ʚʳʙʦʨʘ ʫʨʦʚʥʷ  
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 
 

1. ʋʯʝʙʥʠʢ-ʩʘʤʦʫʯʠʪʝʣʴ ʧʦ ʛʨʘʬʠʯʝʩʢʦʤʫ ʨʝʜʘʢʪʦʨʫ Blender 3D. ʄʦʜʝʣʠʨʦ-
ʚʘʥʠʝ ʠ ʜʠʟʘʡʥ | ʉʝʨʦʚʘ ʄ, 2020ʛ. ï 400 ʩ. 

2. John P Doran, William Sherif, Stephen Whittle / Unreal Engine 4.x Scripting 
with C++ Cookbook  (2021)  ï 264 ʩ. 

 
 
 

ʇʉʀʍʆʕʄʆʎʀʆʅɸʃʔʅɸʗ ʈɽɸʂʎʀʗ ʏɽʃʆɺɽʂɸ ʅɸ RGB ʆʉɺɽʑɽʅʀɽ 
ɻʝʨʘʩʠʤʝʥʢʦ ɺʷʯʝʩʣʘʚ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʃʠʮʝʡ ʧʨʠ ʊʇʋè, 
10 ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊʫʨʘʥʦʚ ʉʝʨʛʝʡ ɹʦʨʠʩʦʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʆʄ ʀʐʅʇʊ ʊʇʋ 

 
ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʠ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) [1], ʙʦʣʝʝ 

450 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʪʨʘʜʘʶʪ ʦʪ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʘ ʩʪʨʝʩʩ 
ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʳʛʦʨʘʥʠʝ ʩʪʘʥʦʚʷʪʩʷ ʦʜʥʠʤʠ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʩʥʠʞʝʥʠʷ 
ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ɺ ʈʦʩʩʠʠ, ʧʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʌ, ʚ ʧʦʩʣʝʜʥʠʝ 
ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʘ ʦʙʨʘʱʝʥʠʡ ʟʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʴʶ, ʯʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ 
ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʅʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʝʢʪʳ ʈʌ, ʪʘʢʠʝ ʢʘʢ "ɼʝʤʦʛʨʘʬʠʷ" ʠ 
"ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ", ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʞʠʟʥʠ ʠ ʨʘʙʦʪʳ, 
ʯʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʦʝ, ʥʦ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʛʨʘʞʜʘʥ. 
ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ ʵʪʠ ʚʦʧʨʦʩʳ ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʘʞʥʦ ʠʭ 
ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʥʠʭ ʷʚʣʷʶʪʩʷ 
ʧʨʦʙʣʝʤʳ ʢʘʢ ʨʘʟ ʩ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ï ʜʝʧʨʝʩʩʠʷ, 
ʪʨʝʚʦʞʥʦʩʪʴ, ʉɼɺɻ, ʩʪʨʝʩʩ ʠ ʧʦʭʦʞʠʝ [1].  

ɺʣʠʷʥʠʝ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ, ʢʨʦʤʝ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, 


