
ɼʦʢʣʘʜʯʠʢ: ʐʘʤʘʨʦʚ ɸ.ʉ.

ʪʝʭʥʠʯʝʩʢʠʡ ʜʠʨʝʢʪʦʨ

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʠ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ
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3 D ɒɔɊɋɑɎɖɔɈɆɓɎɋ

ʋʥʠʢʘʣʴʥʦʩʪʴ ʧʨʦʜʫʢʪʘ (ʢʦʤʙʠʥʘʮʠʠ 
ʩʦʩʪʘʚʣʷʶʱʠʭ)

ʆʪʩʪʨʦʡʢʘ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ 
ʧʨʦʝʢʪʥʳʭ  ʟʘʜʘʯ ʟʘʢʘʟʯʠʢʦʚ

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ: BIM-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 
AR/VR ʪʝʭʥʦʣʦʛʠʠ

ʋʩʧʝʰʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ 
ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʝʢʪʘʭ

2

ȱəɝɞɋɋ ɈɎɍəɆɑɢɓɔɋ ɕɖɋɊɗɘɆɈɑɋɓɎɋ ɎɍɊɋɑɎɥ

ȷɕɔɗɔɇɓɔɗɘɢ ɇɡɗɘɖɔ ɗɔɍɊɆɈɆɘɢ ɘɔɝɓɡɋ 2D-ɝɋɖɘɋɌɎ

ȮɓɘɋɉɖɆɜɎɥ ɗ ɊɖəɉɎɒɎ ɕɖɎɑɔɌɋɓɎɥɒɎ
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ȵɖɔɝɓɔɗɘɓɔɏ ɆɓɆɑɎɍ

ʋʥʠʢʘʣʴʥʦʩʪʴ ʧʨʦʜʫʢʪʘ (ʢʦʤʙʠʥʘʮʠʠ 
ʩʦʩʪʘʚʣʷʶʱʠʭ)

ʆʪʩʪʨʦʡʢʘ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ 
ʧʨʦʝʢʪʥʳʭ  ʟʘʜʘʯ ʟʘʢʘʟʯʠʢʦʚ

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ: BIM-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 
AR/VR ʪʝʭʥʦʣʦʛʠʠ

ʋʩʧʝʰʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ 
ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʝʢʪʘʭ

3

ȵɖɔɝɓɔɗɘɓɔɏ ɆɓɆɑɎɍ 3D ɒɔɊɋɑɎ ɊɆɋɘ ɈɔɍɒɔɌɓɔɗɘɢ ɐɔɓɗɘɖəɐɘɔɖə əɌɋ ɓɆ 
ɓɆɝɆɑɢɓɡɛ ɗɘɆɊɎɥɛ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ ɕɖɎɓɎɒɆɘɢ ɕɖɆɈɎɑɢɓɡɋ Ɏ ɔɇɔɗɓɔɈɆɓɓɡɋ 
ɐɔɓɗɘɖəɐɘɎɈɓɡɋ ɖɋɞɋɓɎɥ
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PLM ɗɎɗɘɋɒɆ əɕɖɆɈɑɋɓɎɥ ɎɓɌɋɓɋɖɓɡɒɎ ɊɆɓɓɡɒɎ Ɏ ɌɎɍɓɋɓɓɡɒ ɜɎɐɑɔɒ 
ɎɍɊɋɑɎɥ, ɕɖɋɊɓɆɍɓɆɝɋɓɆ Ɋɑɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɐɔɓɗɘɖəɐɘɔɖɗɐɔ-
ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɏ ɕɔɊɉɔɘɔɈɐɎ ɕɖɔɎɍɈɔɊɗɘɈɆ.

ʋʥʠʢʘʣʴʥʦʩʪʴ ʧʨʦʜʫʢʪʘ (ʢʦʤʙʠʥʘʮʠʠ 
ʩʦʩʪʘʚʣʷʶʱʠʭ)

ʆʪʩʪʨʦʡʢʘ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ 
ʧʨʦʝʢʪʥʳʭ  ʟʘʜʘʯ ʟʘʢʘʟʯʠʢʦʚ

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ: BIM-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 
AR/VR ʪʝʭʥʦʣʦʛʠʠ

ʋʩʧʝʰʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ 
ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʝʢʪʘʭ

4
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ʋʥʠʢʘʣʴʥʦʩʪʴ ʧʨʦʜʫʢʪʘ (ʢʦʤʙʠʥʘʮʠʠ 
ʩʦʩʪʘʚʣʷʶʱʠʭ)

ʆʪʩʪʨʦʡʢʘ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ 
ʧʨʦʝʢʪʥʳʭ  ʟʘʜʘʯ ʟʘʢʘʟʯʠʢʦʚ

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ: BIM-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 
AR/VR ʪʝʭʥʦʣʦʛʠʠ

ʋʩʧʝʰʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ 
ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʝʢʪʘʭ

5

BIM ɒɔɊɋɑɎɖɔɈɆɓɎɋ Ɉ Autodesk Revit Ɏ Model Studio CS 
ȰɆɇɋɑɢɓɔɋ ɛɔɍɥɏɗɘɈɔ

BIM -ɘɋɛɓɔɑɔɉɎɎ ɕɔɍɈɔɑɥɤɘ ɕɖɔɖɆɇɔɘɆɘɢ ɖɆɍɑɎɝɓɡɋ ɈɆɖɎɆɓɘɡ 
ɐɔɓɜɋɕɜɎɎ ɗɔɔɖəɌɋɓɎɏ, ɕɔɑəɝɎɘɢ ɔɜɋɓɐə ɗɖɔɐɔɈ Ɏ ɎɓɈɋɗɘɎɜɎɏ Ɉ ɕɖɔɋɐɘ.  

ɃɘɆɕ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ əɗɐɔɖɥɋɘɗɥ Ɉ 2 ɖɆɍɆ.

ȮɗɐɑɤɝɋɓɎɋ ɐɔɑɑɎɍɎɏ ɕɖɎ ɕɖɔɋɐɘɎɖɔɈɆɓɎɎ ɍɆ ɗɝɋɘ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɊɋɏɗɘɈɎɏ.

ȷɔɐɖɆɟɋɓɎɋ ɗɖɔɐɔɈ ɗɘɖɔɎɘɋɑɢɗɘɈɆ ɓɆ 10%.

ȹɗɐɔɖɋɓɎɋ ɖɋɒɔɓɘɓɡɛ ɖɆɇɔɘ ɓɆ 20%.
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ȮɓɓɔɈɆɜɎɔɓɓɆɥ ɗɎɗɘɋɒɆ ɘɖɦɛɒɋɖɓɔɉɔ 
ɒɔɊɋɑɎɖɔɈɆɓɎɥ Ɉ Ɋɔɕɔɑɓɋɓɓɔɏ ɖɋɆɑɢɓɔɗɘɎ.

ʋʥʠʢʘʣʴʥʦʩʪʴ ʧʨʦʜʫʢʪʘ (ʢʦʤʙʠʥʘʮʠʠ 
ʩʦʩʪʘʚʣʷʶʱʠʭ)

ʆʪʩʪʨʦʡʢʘ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ 
ʧʨʦʝʢʪʥʳʭ  ʟʘʜʘʯ ʟʘʢʘʟʯʠʢʦʚ

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ: BIM-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 
AR/VR ʪʝʭʥʦʣʦʛʠʠ

ʋʩʧʝʰʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ 
ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʝʢʪʘʭ

6

ȵɔɗɘɖɔɋɓɎɋ ɎɓɌɋɓɋɖɓɔɏ ɗɋɘɎ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ ɓɆɛɔɊɥɗɢ ɓɆ ɔɇɠɋɐɘɆɛ ɕɖɋɊɕɔɑɆɉɆɋɒɔɉɔ 

ɗɘɖɔɎɘɋɑɢɗɘɈɆ ɎɑɎ ɖɋɐɔɓɗɘɖəɐɜɎɎ
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ʋʥʠʢʘʣʴʥʦʩʪʴ ʧʨʦʜʫʢʪʘ (ʢʦʤʙʠʥʘʮʠʠ 
ʩʦʩʪʘʚʣʷʶʱʠʭ)

ʆʪʩʪʨʦʡʢʘ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ 
ʧʨʦʝʢʪʥʳʭ  ʟʘʜʘʯ ʟʘʢʘʟʯʠʢʦʚ

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ: BIM-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 
AR/VR ʪʝʭʥʦʣʦʛʠʠ

ʋʩʧʝʰʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ 
ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʝʢʪʘʭ

7
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ȨɓɋɊɖɋɓɎɋ ɗɔɈɖɋɒɋɓɓɡɛ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɓɡɛ ɑɎɓɎɏ 
ɕɖɔɚɎɑɎɖɔɈɆɓɎɥ

ȨɡɗɔɐɆɥ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ

ȦɈɘɔɒɆɘɎɝɋɗɐɆɥ ɕɋɖɋɓɆɑɆɊɐɆ 

1 ɐɔɒɕɑɋɐɘ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɏ ɔɗɓɆɗɘɐɎ Ɋɑɥ Ɉɗɋɛ ɘɎɕɔɖɆɍɒɋɖɔɈ ɕɖɔɊəɐɜɎɎ.

8
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ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɗɔɈɖɋɒɋɓɓɡɛ ɗɘɆɓɐɔɈ ɗ Ƚȵȹ

9

ȹɈɋɑɎɝɋɓɎɋ ɗɐɔɖɔɗɘɎ ɕɖɔɎɍɈɔɊɗɘɈɆ ɊɋɘɆɑɋɏ

ȨɡɗɔɐɆɥ ɘɔɝɓɔɗɘɢ ɎɍɉɔɘɔɈɑɋɓɎɥ

ȩɎɇɐɔɗɘɢ Ɏ ɆɈɘɔɒɆɘɎɍɆɜɎɥ

ȷɓɎɌɋɓɎɋ ɈɋɖɔɥɘɓɔɗɘɎ ɔɞɎɇɔɐ
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ȨɡɗɔɐɔɗɐɔɖɔɗɘɓɆɥ ɑɆɍɋɖɓɆɥ ɖɋɍɐɆ ɒɋɘɆɑɑɆ

10

ȨɔɍɒɔɌɓɔɗɘɢ ɗɔɍɊɆɈɆɘɢ ɎɍɊɋɑɎɥ Ɏ ɍɆɉɔɘɔɈɐɎ ɑɤɇɔɏ ɗɑɔɌɓɔɗɘɎ

ȴɘɗəɘɗɘɈɎɋ ɒɋɛɆɓɎɝɋɗɐɔɉɔ ɈɔɍɊɋɏɗɘɈɎɥ ɓɆ ɒɋɘɆɑɑ

ȲɎɓɎɒɎɍɆɜɎɥ ɔɘɛɔɊɔɈ

ȮɊɋɆɑɢɓɆɥ ɑɎɓɎɥ ɖɋɍɆ ɐɖɔɒɐɎ, ɐɔɘɔɖɆɥ ɓɋ ɓəɌɊɆɋɘɗɥ Ɉ ɊɔɖɆɇɔɘɐɋ

ȰɖɆɘɝɆɏɞɎɋ ɗɖɔɐɎ ɎɍɉɔɘɔɈɑɋɓɎɥ
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ȮɓɓɔɈɆɜɎɔɓɓɆɥ ɘɋɛɓɔɑɔɉɎɥ ï
ɑɆɍɋɖɓɆɥ ɗɈɆɖɐɆ

ȹɈɋɑɎɝɋɓɎɋ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɎ ɓɆ 30%

ȷɔɐɖɆɟɋɓɎɋ ɍɆɘɖɆɘ ɓɆ ɘɋɛɓɔɑɔɉɎɝɋɗɐɎɋ ɒɆɘɋɖɎɆɑɡ Ɉ 2 ɖɆɍɆ

ȧɔɑɋɋ ɆɐɐəɖɆɘɓɡɏ Ɏ ɣɗɘɋɘɎɝɓɡɏ ɞɔɈ, ɔɘɗəɘɗɘɈɎɋ ɇɖɡɍɉ

ȷɔɛɖɆɓɋɓɎɋ ɓɋɗəɟɋɏ ɗɕɔɗɔɇɓɔɗɘɎ ɎɍɊɋɑɎɏ

11
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ȶȴȧȴȸȮȭȮȶȴȨȦȳȳȦɅ ȷȨȦȶȰȦ

Ȩɡɗɔɐɔɋ ɐɆɝɋɗɘɈɔ ɕɖɔɊəɐɜɎɎ 

ȪɑɎɘɋɑɢɓɔɗɘɢ ɓɋɕɖɋɖɡɈɓɔɏ ɖɆɇɔɘɡ

ȨɡɕɔɑɓɋɓɎɋ ɔɊɓɔɘɎɕɓɡɛ ɔɕɋɖɆɜɎɏ ɗ ɔɊɎɓɆɐɔɈɔɏ ɗɐɔɖɔɗɘɢɤ

ȴɘɗəɘɗɘɈɎɋ ɘɖɋɇɔɈɆɓɎɏ ɐ ɐɈɆɑɎɚɎɐɆɜɎɎ ɖɆɇɔɘɓɎɐɆ

12
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ȵɋɖɈɆɥ Ɉ ȶɔɗɗɎɎ ɎɓɓɔɈɆɜɎɔɓɓɆɥ ɑɎɓɎɥ ɕɖɔɚɎɑɎɖɔɈɆɓɎɥ 
ɗɔɈɒɋɟɋɓɓɆɥ ɗ ɑɆɍɋɖɓɔɏ ɗɈɆɖɐɔɏ

ȨɡɈɔɊ ɓɆ ɖɡɓɔɐ ɗɔɈɋɖɞɋɓɓɔ ɓɔɈɡɛ ɕɖɔɊəɐɘɔɈ ɓɋ ɎɒɋɤɟɎɛ ɆɓɆɑɔɉɔɈ!

13
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ȷɔɈɒɋɗɘɓɔ ɗ ɍɆɈɔɊɔɒ ȵɖɔɊɒɆɞ ɕɖɔɖɆɇɆɘɡɈɆɋɘɗɥ ɓɔɈɔɋ ɒɔɊɎɚɎɜɎɖɔɈɆɓɓɔɋ ɍɆɟɎɘɓɔɋ 

ɕɔɐɖɡɘɎɋ, ɐɔɘɔɖɔɋ ɗɔɝɋɘɆɋɘ Ɉ ɗɋɇɋ ɕɖɋɎɒəɟɋɗɘɈɆ ɜɎɓɐɔɈɡɛ ɒɋɘɆɑɑɎɝɋɗɐɎɛ ɕɔɐɖɡɘɎɏ Ɏ 

Ɉɡɗɔɐəɤ ɘɋɛɓɔɑɔɉɎɝɓɔɗɘɢ ɗɕɔɗɔɇɆ ɓɆɓɋɗɋɓɎɥ. ȴɇɑɆɊɆɋɘ Ɉɡɗɔɐɔɏ ɊɋɐɔɖɆɘɎɈɓɔɗɘɢɤ.
14



ȵɖɎɒɋɓɋɓɎɋ ɎɓɊəɐɜɎɔɓɓɔɉɔ ɓɆɉɖɋɈɆ Ɋɑɥ ɊɔɖɆɇɔɘɐɎ   
ɕɖɔɊəɐɜɎɎ ɕɔɗɑɋ ɉɔɖɥɝɋɉɔ ɔɜɎɓɐɔɈɆɓɎɥ

www.szemi.ru
15

ȵɔɍɈɔɑɥɋɘ ɕɔɑəɝɎɘɢ ɖɆɈɓɔɒɋɖɓɡɏ ɗɑɔɏ ɕɔɐɖɡɘɎɥ ɕɔɗɑɋ ɊɔɖɆɇɔɘɐɎ, ɇɋɍ ɖɎɗɐɔɈ ɝɆɗɘɎɝɓɔɉɔ ɗɓɥɘɎɥ 
ɕɔɐɖɡɘɎɥ ɕɔ ɗɖɆɈɓɋɓɎɤ ɗ ɒɋɛɆɓɎɝɋɗɐɎɒ ɒɋɘɔɊɔɒ ɊɔɖɆɇɔɘɐɎ.



ȦɈɘɔɒɆɘɎɍɆɜɎɥ ɕɖɔɜɋɗɗɆ əɕɆɐɔɈɐɎ ɒɋɘɎɍɓɔɏ ɕɖɔɊəɐɜɎɎ
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ȨɡɗɔɐɆɥ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ.

ȭɆɟɎɘɆ ɔɘ ɈɔɍɊɋɏɗɘɈɎɥ ɐɔɖɖɔɍɎɎ.

ȨɔɍɒɔɌɓɔɗɘɢ əɕɆɐɔɈɡɈɆɘɢ ɐɆɐ 
ɔɊɎɓ ɘɎɕ ɒɋɘɎɍɔɈ Ɉ ɕɆɐɋɘ, ɘɆɐ Ɏ 
ɗɔɇɎɖɆɘɢ ɐɔɒɕɑɋɐɘ ɐɖɋɕɋɌɆ.

ȴɘɗəɘɗɘɈɎɋ ɕɔɉɖɋɞɓɔɗɘɎ Ɉ 
ɗɖɆɈɓɋɓɎɎ ɗ ɈɋɗɔɈɔɏ ɗɎɗɘɋɒɔɏ 
ɕɔɊɗɝɋɘɆ.



ȹɕɆɐɔɈɐɆ ɕɖɔɊəɐɜɎɎ Ɉ ɎɓɓɔɈɆɜɎɔɓɓɡɏ ɒɓɔɉɔɗɑɔɏɓɡɏ 
ɆɓɘɎɐɔɖɖɔɍɎɔɓɓɡɏ ɒɆɘɋɖɎɆɑ 

ȵɖɎɒɋɓɋɓɎɋ ɕɆɖɔɕɖɔɓɎɜɆɋɒɔɏ ɒɋɒɇɖɆɓɡ ɕɔɍɈɔɑɥɋɘ ɎɍɇɋɌɆɘɢ ɈɔɍɓɎɐɓɔɈɋɓɎɥ ɐɔɓɊɋɓɗɆɘɆ ɈɓəɘɖɎ 
əɕɆɐɔɈɐɎ.

ȱɋɘəɝɎɏ ɎɓɉɎɇɎɘɔɖ ɐɔɖɖɔɍɎɎ ɞɎɖɔɐɔɉɔ ɗɕɋɐɘɖɆ ɊɋɏɗɘɈɎɥ ɉɆɖɆɓɘɎɖəɋɘ ɓɆɊɋɌɓəɤ ɍɆɟɎɘə ɔɘ 

ɐɔɖɖɔɍɎɎ.
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