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1 

ɺɺɽɼɽʅʀɽ  

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʢʘʧʠʪʘʣʴ-

ʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ çʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘè 

ʧʨʦʝʢʪʘ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʦʛʣʘʩʥʦ ʇʦʩʪʘʥʦʚ-

ʣʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 5 ʤʘʨʪʘ 2021 ʛʦʜʘ ˉ 331, ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʷʟʘ-

ʪʝʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ ʙʶʜʞʝʪʥʳʭ ʦʙʲʝʢʪʦʚ ʙʫʜʫʪ ʚʢʣʶʯʘʪʴʩʷ ʚ ʢʦʥʪʨʘʢʪʳ ʩ 1 ʷʥʚʘʨʷ 2022 ʛʦ-

ʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʧʦʜʟʝʤʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʇʨʠ ʵʪʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʢʘʧʠʪʘʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʨʝʙʫʝʪ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʨʝʜʳ ʦʙ-

ʱʠʭ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʦʟʜʘʥʠʝ ʠ ʘʢʪʫʘʣʠʟʘʮʠʶ ʮʠʬʨʦʚʳʭ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʥʘʜʸʞʥʳʡ ʠ ʦʧʝʨʘʪʠʚʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. ʋʯʠʪʳʚʘʷ ʵʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʚ ʛʦ-

ʨʦʜʝ ʄʦʩʢʚʝ ʜʣʷ ʧʦʵʪʘʧʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʄʦʩʢʚʳ ʦʪ 23 ʠʶʣʷ 2019 ʛʦʜʘ ˉ 

365-ʈʇ ʙʳʣʘ ʩʦʟʜʘʥʘ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ ʚʥʝʜʨʝʥʠʶ ʪʝʭ-

ʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʦʝʢʪʦʚ ʚ ʛʦʨʦʜʝ. ɸ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʫʶ ʩʧʝʮʠʬʠʢʫ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ, ʚ ʵʪʦʡ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʛʨʫʧʧʝ ʙʳʣʘ ʩʦ-

ʟʜʘʥʘ ʉʝʢʮʠʷ çʇʦʜʟʝʤʥʳʝ ʩʦʦʨʫʞʝʥʠʷè, ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʙʦʪʦʡ ʢʦʪʦʨʦʡ ʙʳʣʦ 

ʧʦʨʫʯʝʥʦ ʇʨʝʜʩʝʜʘʪʝʣʶ ʇʨʘʚʣʝʥʠʷ ʊʦʥʥʝʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʈʦʩʩʠʠ ʂ.ʅ. 

ʄʘʪʚʝʝʚʫ. ɺ ʩʦʩʪʘʚ ʉʝʢʮʠʠ çʇʦʜʟʝʤʥʳʝ ʩʦʦʨʫʞʝʥʠʷè ʚʦʰʣʠ ʩʧʝʮʠʘʣʠʩʪʳ 

ʈʘʙʦʯʝʡ ʛʨʫʧʧʳ ˉ 2 çʉʦʜʝʡʩʪʚʠʝ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʦʜʟʝʤʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦè, ʩʦʟʜʘʥʥʦʡ ʨʘʥʝʝ ʧʨʠ ʊʦʥʥʝʣʴ-

ʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʪʨʦ-

ʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʛʦʨʦʜʘ ʄʦʩʢʚʳ. 

ɺ ʧʝʨʠʦʜ ʩ ʦʢʪʷʙʨʷ 2019 ʛʦʜʘ ʧʦ ʜʝʢʘʙʨʴ 2020 ʛʦʜʘ ʉʝʢʮʠʝʡ çʇʦʜʟʝʤʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷè ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ 

ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʙʲʝʢʪʦʚ 

ʤʝʪʨʦ- ʠ ʪʦʥʥʝʣʝʩʪʨʦʝʥʠʷ. ʇʨʦʠʟʚʝʜʝʥ ʦʙʤʝʥ ʤʥʝʥʠʷʤʠ ʧʦ ʚʦʧʨʦʩʘʤ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʩʤʝʪʥʦ-ʜʦʛʦʚʦʨʥʦʡ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʜʟʝʤʥʳʭ ʦʙʲʝʢʪʦʚ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʳʤ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʨʘʙʦʯʝʡ ʛʨʫʧʧʦʡ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 
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ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʝ ʧʣʘʥʦʤ, ʉʝʢʮʠʝʡ çʇʦʜʟʝʤʥʳʝ ʩʦ-

ʦʨʫʞʝʥʠʷè ʄʈɻ ʊʀʄ ʚ 2020 ʛʦʜʫ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʛʣʘʤʝʥʪʳ, ʦʧʠʩʳʚʘʶʱʠʝ 

ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʠ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ: 

1. ʈʝʛʣʘʤʝʥʪ ˉ 1 çʉʦʟʜʘʥʠʝ ʠ ʥʘʧʦʣʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠè; 

2. ʈʝʛʣʘʤʝʥʪ ˉ 2 çʍʨʘʥʝʥʠʝ ʠ ʘʢʪʫʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝ-

ʣʠè; 

3. ʈʝʛʣʘʤʝʥʪ ˉ 3 çʉʦʟʜʘʥʠʝ ʠ ʘʢʪʫʘʣʠʟʘʮʠʷ ʙʠʙʣʠʦʪʝʢʠ ʵʣʝʤʝʥʪʦʚè; 

4. ʈʝʛʣʘʤʝʥʪ ˉ 4 çʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠè; 

5. ʈʝʛʣʘʤʝʥʪ ˉ 5 çʋʧʨʘʚʣʝʥʠʝ ʫʪʚʝʨʞʜʘʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʝʢʪʥʦ-

ʩʤʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʵʪʘʧʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳè; 

6. ʈʝʛʣʘʤʝʥʪ ˉ 6 çʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʙʲʝʢʪʦʚ 

ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷè; 

7. ʈʝʛʣʘʤʝʥʪ ˉ 7 çʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʤʦʜʝʣʝʡ ʥʘ ʵʪʘʧʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʤʝʪʨʦʧʦʣʠʪʝʥʘè. 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʨʝʛʣʘʤʝʥʪʦʚ ʧʨʠʥʠʤʘʣʠ ʫʯʘ-

ʩʪʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ɸʆ çʄʦʩʠʥʞʧʨʦʝʢʪè, ɻʂ çʄʦʩʧʨʦʝʢʪ-3è, ɸʆ çʄʦʩʧʨʦʤ-

ʧʨʦʝʢʪè, ɻʋʇ çʄʦʩʢʦʚʩʢʠʡ ʤʝʪʨʦʧʦʣʠʪʝʥè, ʅʀʋ çʄɻʉʋè, ɸʆ çʄʝʪʨʦ-

ʛʠʧʨʦʪʨʘʥʩè, ʆɸʆ çʅʀʇʀʀ çʃʝʥʤʝʪʨʦʛʠʧʨʦʪʨʘʥʩè, ɻɹʋ çʄʦʩʩʪʨʦʡ-

ʨʘʟʚʠʪʠʝè. 

ɼʝʧʘʨʪʘʤʝʥʪ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʨʦʜʘ ʄʦʩʢʚʳ ʦʨʛʘʥʠʟʦʚʘʣ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʝʢʪʦʚ ʨʝʛʣʘʤʝʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢ-

ʩʘ ʛʦʨʦʜʘ ʄʦʩʢʚʳ. ʇʦʣʫʯʝʥʳ ʟʘʢʣʶʯʝʥʠʷ ʧʦ ʧʨʦʝʢʪʘʤ ʨʝʛʣʘʤʝʥʪʦʚ ʦʪ: 

- ɼʝʧʘʨʪʘʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʛʦʨʦʜʘ ʄʦʩʢʚʳ; 

- ɼʝʧʘʨʪʘʤʝʥʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʦʨʦʜʘ ʄʦʩʢʚʳ; 

- ɼʝʧʘʨʪʘʤʝʥʪʘ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʛʦʨʦʜʘ ʄʦʩʢʚʳ; 

- ɼʝʧʘʨʪʘʤʝʥʪʘ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʛʦʨʦʜʘ ʄʦʩʢʚʳ; 

- ʂʦʤʠʪʝʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʥʘʜʟʦʨʘ ʛʦʨʦʜʘ ʄʦʩʢʚʳ; 

- ʂʦʤʠʪʝʪʘ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʫ ʛʦʨʦʜʘ ʄʦʩʢʚʳ; 

- ʇʨʦʝʢʪʥʦʛʦ ʦʬʠʩʘ ʧʦ ʚʥʝʜʨʝʥʠʶ ʊʀʄ ɻɸʋ ʛʦʨʦʜʘ ʄʦʩʢʚʳ çʄʦʩ-

ʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʵʢʩʧʝʨʪʠʟʘè; 

- ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠ ʧʨʦʝʢʪʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ɻʝʥʝʨʘʣʴʥʦʛʦ 

ʧʣʘʥʘ ʛʦʨʦʜʘ ʄʦʩʢʚʳ; 

- ɻʣʘʚʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʄʦʩʢʦʤʘʨʭʠ-

ʪʝʢʪʫʨʳ; 

- ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠ ʧʨʦʝʢʪʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʨʘʜʦʩʪʨʦʠ-

ʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʘ ʄʦʩʢʚʳ; 
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- ɻɹʋ çʄʦʩʛʦʨʛʝʦʪʨʝʩʪè. 

ʇʦ ʧʨʦʝʢʪʘʤ ʨʝʛʣʘʤʝʥʪʦʚ ʧʦʣʫʯʝʥʳ ʪʘʢʞʝ ʟʘʢʣʶʯʝʥʠʷ ʦʪ ʵʢʩʧʝʨʪʦʚ 

ʄʈɻ ʊʀʄ ɼʘʚʳʜʦʚʘ ɸ.ɽ. (ʅʀʋ çʄɻʉʋè), ʋʩʦʚʘ ʀ.ʅ. (BIMLIB) ʠ ʉʣʝʧʘʢ 

ʄ.ʉ. (ɸʆ çʄʝʪʨʦʛʠʧʨʦʪʨʘʥʩè). ʊʦʥʥʝʣʴʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʈʦʩʩʠʠ ʦʨʛʘʥʠʟʦʚʘʣʘ 

ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʝʢʪʦʚ ʨʝʛʣʘʤʝʥʪʦʚ ʥʝʟʘʚʠʩʠʤʳʤʠ ʵʢʩʧʝʨʪʘʤʠ ɻʦʨʥʦ-

ʛʦ ʠʥʩʪʠʪʫʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ çʄʀʉʠʉè ʠ ʀʥʩʪʠʪʫʪʘ ʧʫʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʦʦʨʫʞʝʥʠʡ ʈʋʊ çʄʀ-

ʀʊè. 

ʊʦʥʥʝʣʴʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʈʦʩʩʠʠ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʩʝʤ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʨʝʛʣʘʤʝʥʪʦʚ 

ʠ ʧʦʜʛʦʪʦʚʢʝ ʵʢʩʧʝʨʪʥʳʭ ʟʘʢʣʶʯʝʥʠʡ ʧʦ ʥʠʤ. ʇʨʝʜʣʦʞʝʥʠʷ ʠ ʟʘʤʝʯʘʥʠʷ, ʧʦ-

ʣʫʯʝʥʥʳʝ ʦʪ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʵʢʩʧʝʨʪʦʚ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʪʝʥʳ ʧʨʠ ʧʦʜʛʦ-

ʪʦʚʢʝ ʨʝʛʣʘʤʝʥʪʦʚ ʢ ʚʳʧʫʩʢʫ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʘʩʪʦʷʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʫʯʪʸʥ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʠ ʟʘʨʫ-

ʙʝʞʥʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ 

ʩʦʦʨʫʞʝʥʠʠ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʢʦʪʦʨʳʭ ʚʝʜʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʎʝʣʴʶ ʵʪʦʡ ʨʘ-

ʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʦʨʛʘʥʠʟʘʮʠʷʤ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʦ-

ʨʦʜʘ ʄʦʩʢʚʳ, ʟʘʥʷʪʳʤ ʚ ʦʙʣʘʩʪʠ ʦʩʚʦʝʥʠʷ ʧʦʜʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʛʦʨʦʜʘ, 

ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʚʦʝʡ ʨʘʙʦʪʳ ʧʫʪʸʤ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭ-

ʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ ʢʘʯʝʩʪʚʝ ʦʨʠʝʥʪʠʨʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʮʠʬʨʦʚʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʩʨʝʜʳ ʦʙʱʠʭ ʜʘʥʥʳʭ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʚ ʛʦʨʦʜʝ.  

ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʥʘʩʪʦʷʱʠʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ 

ʩʣʝʜʫʶʱʠʝ ʤʦʤʝʥʪʳ: 

1. ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʘʷ ʧʨʠ-

ʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ, ʝʱʸ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʬʦʨʤʠʨʦʚʘʥʘ.  ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ 

ʨʘʙʦʪʘ ʘʢʪʠʚʥʦ ʚʝʜʸʪʩʷ, ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ, ʪʘʢ ʠ ʥʘ 

ʫʨʦʚʥʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʛʦʨʦʜʘ ʄʦʩʢʚʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʉʝʢʮʠʠ çʇʦʜʟʝʤʥʳʝ ʩʦ-

ʦʨʫʞʝʥʠʷè ʄʈʊ ʊʀʄ ʨʝʛʣʘʤʝʥʪʘʭ ʚ ʨʘʟʜʝʣʘʭ çʅʦʨʤʘʪʠʚʥʳʝ ʩʩʳʣ-

ʢʠè ʧʨʠʚʝʜʝʥʳ ʩʩʳʣʢʠ ʪʦʣʴʢʦ ʥʘ ʪʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʢʦʪʦ-

ʨʳʝ ʚʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ ʩ 1 ʤʘʷ 2021 ʛʦʜʘ.  

2. ʊʦ ʞʝ ʩʘʤʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʜʝʣʘʤ çʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷè ʨʝʛʣʘ-

ʤʝʥʪʦʚ. 

3. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʙʲʝʢʪʳ, ʥʘ 
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ʢʦʪʦʨʳʭ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ ʪʝʭʥʦʣʦʛʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠ ʦʙʲʸʤʳ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʛʦʚʘʨʠʚʘʪʴ ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʢʦʥʪʨʘʢʪʦʚ. 

4. ʂʦʥʩʦʣʠʜʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝ-

ʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʪʨʦʧʦʣʠʪʝʥʘ, ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʇʨʠʩʪʫʧʘʷ ʢ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʩʦʦʨʫʞʝʥʠʠ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʟʘʨʘʥʝʝ ʧʨʦʨʘʙʦʪʘʪʴ ʚʦʧʨʦʩʳ ʩʦʙʣʶʜʝʥʠʷ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ 

ʪʨʝʙʦʚʘʥʠʡ ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʦʪ 27 ʠʶʣʷ 2006 ʛ. ˉ 149-ʌɿ çʆʙ 

ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠè 

ʠ ʦʪ 21.07.1993 ʛ. ˉ 5485ï1 çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʘʡʥʝè, ʘ ʪʘʢʞʝ ʜʨʫ-

ʛʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ. 



 

5 

1. ʅɸɿʅɸʏɽʅʀɽ ʀ ʆɹʃɸʉʊʔ ʇʈʀʄɽʅɽʅʀʗ 

ʅʘʩʪʦʷʱʠʡ ʨʝʛʣʘʤʝʥʪ ʨʘʟʨʘʙʦʪʘʥ ʩ ʮʝʣʴʶ ʚʳʨʘʙʦʪʢʠ ʦʙʱʠʭ ʪʨʝʙʦʚʘʥʠʡ 

ʠ ʧʨʘʚʠʣ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʩʪʘʜʠʷʭ ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

ʇʦʣʦʞʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ ʨʝʛʣʘʤʝʥʪʘ ʩʦʜʝʨʞʘʪ ʙʘʟʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʤ ʤʦʜʝʣʷʤ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʠʭ ʨʘʟʨʘ-

ʙʦʪʢʝ ʥʘ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʠʭ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʙʱʠʝ ʧʦʜʭʦʜʳ ʢ ʬʦʨʤʠʨʦʚʘ-

ʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʩʪʦʪʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ çʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚè ʥʘʩʪʦʷʱʠʡ ʈʝʛʣʘʤʝʥʪ ʤʦʞʝʪ 

ʧʦʜʣʝʞʘʪʴ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʣʫʯʘʷʭ: 

- ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʪʫʘʮʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʩʪʥʠʢʦʚ 

ʥʝ ʦʪʨʝʛʫʣʠʨʦʚʘʥʦ ʧʦʣʦʞʝʥʠʷʤʠ ʥʘʩʪʦʷʱʝʛʦ ʈʝʛʣʘʤʝʥʪʘ; 

- ʥʘʣʠʯʠʷ ʧʦʣʦʞʝʥʠʡ ʥʘʩʪʦʷʱʝʛʦ ʈʝʛʣʘʤʝʥʪʘ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ ʥʝ-

ʵʬʬʝʢʪʠʚʥʳʤʠ, ʠʟʙʳʪʦʯʥʳʤʠ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤʠ 

ʠʣʠ ʪʨʫʜʥʦ ʧʨʠʤʝʥʠʤʳʤʠ ʥʘ ʧʨʘʢʪʠʢʝ; 

- ʚr ʷʚʣʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ ʧʦʣʦʞʝʥʠʡ ʥʘʩʪʦʷʱʝʛʦ ʈʝʛʣʘʤʝʥʪʘ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʳʤ ʘʢʪʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʅʘʩʪʦʷʱʠʡ ʨʝʛʣʘʤʝʥʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʧʨʦʮʝʩʩʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʈʝʛʣʘʤʝʥʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʨʘʚʠʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 



  

6 

2. ʅʆʈʄɸʊʀɺʅʓɽ ʉʉʓʃʂʀ 

1. ɻʆʉʊ ʈ 57311ï2016 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʟʘ-

ʚʝʨʰʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

2. ɻʆʉʊ ʈ 51872ï2019 ɼʦʢʫʤʝʥʪʘʮʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ ʛʝʦʜʝʟʠʯʝʩʢʘʷ. 

3. ɻʆʉʊ ʈ 10.0.05ï2019/ʀʉʆ 12006ï2:2015 ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʉʪʨʦʠʪʝʣʴ-

ʩʪʚʦ ʟʜʘʥʠʡ. ʉʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʏʘʩʪʴ 2. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

4. ʉʇ 301.1325800.2017 ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ. ʇʨʘʚʠʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʪ-

ʜʝʣʘʤʠ. 

5. ʉʇ 328.1325800.2020 ʇʨʘʚʠʣʘ ʦʧʠʩʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʤʦʜʝʣʠ. 

6. ʉʇ 331.1325800.2017 ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ. ʇʨʘʚʠʣʘ ʦʙʤʝʥʘ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʦʙʲ-

ʝʢʪʦʚ ʠ ʤʦʜʝʣʷʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. 

7. ʉʇ 333.1325800.2020 ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ. ʇʨʘʚʠʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢ-

ʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

8. ʉʇ 404.1325800.2018 ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ. ʇʨʘʚʠʣʘ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʦʚ ʧʨʦʝʢʪʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

9. ʄʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. ʄʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘʜʘʯ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

10. ɻʆʉʊ ʈ 55062ï2012 ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʉʠʩʪʝʤʳ ʧʨʦ-

ʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʭ ʠʥʪʝʛʨʘʮʠʷ. ʀʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ. 

11. ɻʆʉʊ ʈ 57309ï2016 (ʀʉʆ 16354:2013) ʈʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʧʦ 

ʙʠʙʣʠʦʪʝʢʘʤ ʟʥʘʥʠʡ ʠ ʙʠʙʣʠʦʪʝʢʘʤ ʦʙʲʝʢʪʦʚ. 

12. ɻʆʉʊ ʈ 57310ï2016 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʜʦʩʪʘʚʢʝ ʠʥʬʦʨʤʘʮʠʠ. ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʬʦʨʤʘʪ. 

13. ɻʆʉʊ ʈ 57563ï2017 (ISO/TS 12911:2012) ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥ-

ʜʘʨʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 
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14. ɻʆʉʊ ʈ ʀʉʆ 22263 2017 ʄʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʳʭ ʦ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ. ʉʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

15. ɻʆʉʊ ʈ 10.0.02ï2019/ʀʉʆ 16739ï1:2018 ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʆʪʨʘʩʣʝʚʳʝ 

ʙʘʟʦʚʳʝ ʢʣʘʩʩʳ (IFC) ʜʣʷ ʦʙʤʝʥʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʦʙ ʦʙʲʝʢ-

ʪʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʏʘʩʪʴ 1. ʉʭʝʤʘ ʜʘʥʥʳʭ. 

16. ɻʆʉʊ ʈ 10.0.03ï2019/ʀʉʆ 29481ï1:2016 ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʀʥʬʦʨʤʘʮʠ-

ʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʦʙʤʝʥʫ ʠʥ-

ʬʦʨʤʘʮʠʝʡ. ʏʘʩʪʴ 1. ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʬʦʨʤʘʪ. 

17. ɻʆʉʊ ʈ 10.0.04ï2019/ʀʉʆ 29481ï2:2012 ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʀʥʬʦʨʤʘʮʠ-

ʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʦʙʤʝʥʫ ʠʥ-

ʬʦʨʤʘʮʠʝʡ. ʏʘʩʪʴ 2. ʉʪʨʫʢʪʫʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

18. ɻʆʉʊ ʈ 10.0.06ï2019/ʀʉʆ 12006ï3:2007 ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʉʪʨʦʠʪʝʣʴ-

ʩʪʚʦ ʟʜʘʥʠʡ. ʉʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʏʘʩʪʴ 3. ʆʩʥʦʚʳ ʦʙʤʝʥʘ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

19. ɻʆʉʊ ʈ 58438.1ï2019 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʪʘʣʦʛʦʚ 

ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʟʜʘʥʠʡ. ʏʘʩʪʴ 1. ʇʦʥʷʪʠʷ, ʘʨʭʠ-

ʪʝʢʪʫʨʘ ʠ ʤʦʜʝʣʴ. 

20. ɻʆʉʊ ʈ 58438.2ï2020 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʪʘʣʦʛʦʚ 

ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʟʜʘʥʠʡ. ʏʘʩʪʴ 2. ɻʝʦʤʝʪʨʠʷ. 

21. ʉʇ 471.1325800.2019 ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ. ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

22. ʉʇ 480.1325800.2020 ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʥʦʛʦʢʚʘʨ-

ʪʠʨʥʳʭ ʜʦʤʦʚ. 

23. ʉʇ 481.1325800.2020 ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ. ʇʨʘʚʠʣʘ ʧʨʠʤʝʥʝʥʠʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦ-

ʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʨʠ ʝʝ ʧʨʠʚʷʟʢʝ. 

24. ʄʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ çʆʙʝʩʧʝʯʝʥʠʝ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʧʨʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘè. 

25. ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 15 ʩʝʥʪʷʙʨʷ 2020 ʛ. ˉ 1431 

çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥ-
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ʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʦʩʪʘʚʘ ʩʚʝʜʝʥʠʡ, 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʚʢʣʶʯʘʝʤʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ 

ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʚ ʬʦʨʤʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʫʥʢʪ 6 

ʇʦʣʦʞʝʥʠʷ ʦ ʚʳʧʦʣʥʝʥʠʠ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘè. 

26. ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ 

ʥʘ 30.12.2020. 

27. ʇʨʠʢʘʟ ʄʠʥʩʪʨʦʷ ʈʌ ˉ783/ʧʨ ʦʪ 12.05.2017 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʪʨʝ-

ʙʦʚʘʥʠʡ ʢ ʬʦʨʤʘʪʫ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʠ (ʠʣʠ) ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʠ ʧʨʦʚʝʨʢʠ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʤʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʠ, ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘè. 

 

 

ʇʨʠʤʝʯʘʥʠʝ:  
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʛʣʘʤʝʥʪʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝʨʷʪʴ ʜʝʡʩʪʚʠʝ ʩʩʳʣʦʯʥʳʭ ʩʪʘʥʜʘʨ-

ʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ï ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʝʜʝʨʘʣʴʥʦ-

ʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʤʝʪʨʦʣʦʛʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ çʀʥʪʝʨʥʝʪè ʠʣʠ ʧʦ ʝʞʝʛʦʜʥʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʫʢʘʟʘʪʝ-

ʣʶ çʅʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳè, ʢʦʪʦʨʳʡ ʦʧʫʙʣʠʢʦʚʘʥ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ ʪʝʢʫʱʝʛʦ 

ʛʦʜʘ, ʠ ʧʦ ʚʳʧʫʩʢʘʤ ʝʞʝʤʝʩʷʯʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʢʘʟʘʪʝʣʷ çʅʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥ-

ʜʘʨʪʳè ʟʘ ʪʝʢʫʱʠʡ ʛʦʜ. ɽʩʣʠ ʟʘʤʝʥʝʥ ʩʩʳʣʦʯʥʳʡ ʩʪʘʥʜʘʨʪ, ʥʘ ʢʦʪʦʨʳʡ ʜʘʥʘ ʥʝʜʘʪʠʨʦʚʘʥ-

ʥʘʷ ʩʩʳʣʢʘ, ʪʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʝʡʩʪʚʫʶʱʫʶ ʚʝʨʩʠʶ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʩ ʫʯʸ-

ʪʦʤ ʚʩʝʭ ʚʥʝʩʸʥʥʳʭ ʚ ʜʘʥʥʫʶ ʚʝʨʩʠʶ ʠʟʤʝʥʝʥʠʡ. ɽʩʣʠ ʟʘʤʝʥʝʥ ʩʩʳʣʦʯʥʳʡ ʩʪʘʥʜʘʨʪ, ʥʘ 

ʢʦʪʦʨʳʡ ʜʘʥʘ ʜʘʪʠʨʦʚʘʥʥʘʷ ʩʩʳʣʢʘ, ʪʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʨʩʠʶ ʵʪʦʛʦ ʩʪʘʥ-

ʜʘʨʪʘ ʩ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʛʦʜʦʤ ʫʪʚʝʨʞʜʝʥʠʷ (ʧʨʠʥʷʪʠʷ). ɽʩʣʠ ʧʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ ʥʘʩʪʦʷ-

ʱʝʛʦ ʩʪʘʥʜʘʨʪʘ ʚ ʩʩʳʣʦʯʥʳʡ ʩʪʘʥʜʘʨʪ, ʥʘ ʢʦʪʦʨʳʡ ʜʘʥʘ ʜʘʪʠʨʦʚʘʥʥʘʷ ʩʩʳʣʢʘ, ʚʥʝʩʝʥʦ ʠʟ-

ʤʝʥʝʥʠʝ, ʟʘʪʨʘʛʠʚʘʶʱʝʝ ʧʦʣʦʞʝʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʜʘʥʘ ʩʩʳʣʢʘ, ʪʦ ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʨʝʢʦʤʝʥ-

ʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʙʝʟ ʫʯʸʪʘ ʜʘʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ. ɽʩʣʠ ʩʩʳʣʦʯʥʳʡ ʩʪʘʥʜʘʨʪ ʦʪʤʝʥʝʥ ʙʝʟ 

ʟʘʤʝʥʳ, ʪʦ ʧʦʣʦʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʜʘʥʘ ʩʩʳʣʢʘ ʥʘ ʥʝʛʦ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʚ ʯʘʩʪʠ, 

ʥʝ ʟʘʪʨʘʛʠʚʘʶʱʝʡ ʵʪʫ ʩʩʳʣʢʫ. 
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3. ʊɽʈʄʀʅʓ ʀ ʆʇʈɽɼɽʃɽʅʀʗ 

ɸʪʨʠʙʫʪʠʚʥʳʝ ʜʘʥʥʳʝ ï ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʘ ʮʠʬʨʦʚʦʡ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʝʛʦ ʛʝʦʤʝʪʨʠʶ ʠʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʳʭ ʩʠʤʚʦʣʦʚ; 

ɺʠʟʫʘʣʠʟʘʮʠʷ ï ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ ʧʨʠʸʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʜʣʷ ʟʨʠʪʝʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʘʥʘʣʠʟʘ; 

ɺʳʷʚʣʝʥʠʝ ʢʦʣʣʠʟʠʡ ï ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ, ʘʥʘʣʠʟʘ ʠ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʦʢ, ʩʚ̫-

ʟʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ: 

- ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʝʨʝʩʝʯʝʥʠʷʤʠ ʵʣʝʤʝʥʪʦʚ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʤʦʜʝʣʠ; 

- ʥʘʨʫʰʝʥʠʷʤʠ ʥʦʨʤʠʨʫʝʤʳʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʮʠʬʨʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ; 

- ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʤʠ ʧʝʨʝʩʝʯʝʥʠʷʤʠ ʨʝʩʫʨʩʦʚ ʠʟ ʢʘʣʝʥʜʘʨʥʦ-

ʩʝʪʝʚʦʛʦ ʛʨʘʬʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ; 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ï ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʘʟʤʝʨʳ, ʬʦʨʤʫ ʠ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʘ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ; 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʦʙʲʝʢʪʘ (ɾʎ) ï ʧʝʨʠʦʜ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷ-

ʶʪʩʷ ʠʥʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ (ʚ ʪ.ʯ. ʢʦʥʩʝʨ-

ʚʘʮʠʷ), ʵʢʩʧʣʫʘʪʘʮʠʷ (ʚ ʪ.ʯ. ʪʝʢʫʱʠʝ ʨʝʤʦʥʪʳ), ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʧʠʪʘʣʴʥʳʡ 

ʨʝʤʦʥʪ, ʩʥʦʩ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ; 

ɿʘʜʘʯʘ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï ʤʝʪʦʜ ʧʨʠʤʝʥʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʦʙʲʝʢʪʘ: 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 

ʚʠʜʝ ʜʦʢʫʤʝʥʪʦʚ, ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʧʦ ʦʙʲʝʢʪʫ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ, ʨʘʟʤʝʱʘʝʤʘʷ ʚ ʩʨʝʜʝ ʦʙʱʠʭ ʜʘʥʥʳʭ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʝʜʠʥʳʡ 

ʜʦʩʪʦʚʝʨʥʳʡ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʙʲʝʢʪʫ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʥʘ ʚʩʝʭ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ; 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ï ʧʨʦʮʝʩʩ ʩʦ-

ʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʪʨʦʷʱʠʤʩʷ, ʘ ʪʘʢʞʝ ʟʘʚʝʨʰʝʥʥʳʤ 

ʦʙʲʝʢʪʘʤ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʮʝʣʷʭ ʢʦʦʨʜʠʥʘʮʠʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ; 

ʂʦʤʧʦʥʝʥʪ ï ʮʠʬʨʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʦʪʜʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

ʆʪʢʨʳʪʳʝ ʬʦʨʤʘʪʳ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ï ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ ʩ ʦʪʢʨʳʪʦʡ ʩʧʝ-

ʮʠʬʠʢʘʮʠʝʡ; 
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ʉʨʝʜʘ ʦʙʱʠʭ ʜʘʥʥʳʭ ï ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʱʠʭ ʝʜʠʥʳʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ; 

ʋʨʦʚʝʥʴ ʧʨʦʨʘʙʦʪʢʠ (ʘʥʛʣ. LOD ï Level of Development) ï ʥʘʙʦʨ ʪʨʝʙʦʚʘ-

ʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʣʥʦʪʫ ʧʨʦʨʘʙʦʪʢʠ ʵʣʝʤʝʥʪʘ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʤʦʜʝʣʠ. ʋʨʦʚʝʥʴ ʧʨʦʨʘʙʦʪʢʠ ʟʘʜʘʸʪ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʸʤ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʣʶʙʳʭ ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥ-

ʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ 

ʢʦʥʢʨʝʪʥʦʡ ʩʪʘʜʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ; 

ʕʣʝʤʝʥʪ ʤʦʜʝʣʠ ï ʯʘʩʪʴ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʧʨʝʜʩʪʘʚʣʷʶ-

ʱʘʷ ʢʦʤʧʦʥʝʥʪ, ʩʠʩʪʝʤʫ ʠʣʠ ʩʙʦʨʢʫ ʚ ʧʨʝʜʝʣʘʭ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʣʠ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ; 

ɹʘʟʘ ʜʘʥʥʳʭ ï ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʥʘʙʦʨ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʭʨʘʥʷʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ; 

ʄʝʪʘʜʘʥʥʳʝ - ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʣʠ ʜʘʥʥʳʝ, ʦʪʥʦʩʷʱʠʝʩʷ 

ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʜʝʨʞʠʤʦʤ ʠʣʠ ʦʙʲʝʢʪʝ. ʄʝʪʘʜʘʥʥʳʝ ʨʘʩ-

ʢʨʳʚʘʶʪ ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʟʥʘʢʘʭ ʠ ʩʚʦʡʩʪʚʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʘʢʠʝ-ʣʠʙʦ 

ʩʫʱʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʩʢʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʠʤʠ ʚ ʙʦʣʴʰʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʘʭ; 

ʎʠʬʨʦʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ (ʎʀʄ) ð ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ 3D-ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʬʠʟʠʯʝʩʢʠʝ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʧʨʦʯʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ (ʠʣʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʯʘ-

ʩʪʝʡ) ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʥʘʩʳʱʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ.
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4. ʉʆʂʈɸʑɽʅʀʗ 

ʆʂʉ ï ʦʙʲʝʢʪ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʜʘ-

ʥʠʝ, ʩʪʨʦʝʥʠʝ, ʩʦʦʨʫʞʝʥʠʝ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ; 

ɾʎ ï ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ, ʧʝʨʠʦʜ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʠʥʞʝ-

ʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʩʝʨʚʘ-

ʮʠʷ), ʵʢʩʧʣʫʘʪʘʮʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʢʫʱʠʝ ʨʝʤʦʥʪʳ), ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʧʠ-

ʪʘʣʴʥʳʡ ʨʝʤʦʥʪ, ʩʥʦʩ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ; 

ʀʄ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ;  

LOD (Level of Detail) - ʫʨʦʚʝʥʴ ʧʨʦʨʘʙʦʪʢʠ; 

LOG (Level of Geometry) ï ʫʨʦʚʝʥʴ ʧʨʦʨʘʙʦʪʢʠ ʛʝʦʤʝʪʨʠʠ; 

LOI (Level of Information)  - ʫʨʦʚʝʥʴ ʧʨʦʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ; 

LOA (Level of Accuracy) - ʫʨʦʚʝʥʴ ʧʨʦʨʘʙʦʪʢʠ ʪʦʯʥʦʩʪʠ; 

BIM 3D  ï ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, ʠʤʝʶʱʘʷ ʪʨʝʭʤʝʨʥʦʝ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʚ ʯʘʩʪʠ ʩʚʦʡʩʪʚ ï 

ʦʧʠʩʘʥʠʡ ʵʣʝʤʝʥʪʦʚ, ʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

BIM 4D  ï ʤʦʜʝʣʴ BIM 3D, ʚ ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʦʡ ʜʦʙʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʠʭ 

ʧʣʘʥʦʚʳʭ ʩʨʦʢʘʭ ʤʦʥʪʘʞʘ ʠ ʚʦʟʚʝʜʝʥʠʷ. ʄʦʜʝʣʠ 4D ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʘ-

ʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʠ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʧʦʩʪʘʚʦʢ ʨʝʩʫʨʩʦʚ; 

BIM 5D  ï ʤʦʜʝʣʴ BIM 4D, ʚ ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʦʡ ʜʦʙʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʨʘʩ-

ʮʝʥʢʘʭ ʠʣʠ ʧʨʷʤʦʝ ʫʢʘʟʘʥʠʝ ʩʪʦʠʤʦʩʪʠ. ʄʦʜʝʣʠ 5D ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʩʯʝ-

ʪʦʚ ʩʤʝʪ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʠ ʨʘʙʦʪ 

ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ; 

BIM 6D  ï ʤʦʜʝʣʴ BIM 5D, ʚ ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʦʡ ʜʦʙʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʬʘʢ-

ʪʠʯʝʩʢʠʭ ʩʨʦʢʘʭ ʚʦʟʚʝʜʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʤʦʥʪʘʞʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʪʨʝʙʣʷ-

ʝʤʳʭ ʨʝʩʫʨʩʘʭ, ʚʣʠʷʥʠʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʩʫʱʝʩʪʚʫʶʱʫʶ ʟʘʩʪʨʦʡʢʫ. 

ʄʦʜʝʣʠ 6D ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ ʠ ʩʣʫʞʘʪ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ; 

BIM 7D  ï ʤʦʜʝʣʴ BIM 6D, ʚ ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʦʡ ʜʦʙʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʘʙʦʪʘʭ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʘʢʪʠʚʘ. 

ʄʦʜʝʣʠ 7D ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʩʣʫʞʘʪ 

ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʧʝʨʩʧʝʢ-

ʪʠʚʥʳʡ ʧʝʨʠʦʜ. 
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5. ʆɹʑʀɽ ʇʆʃʆɾɽʅʀʗ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪ  ʚʩʝ ʩʪʘʜʠʠ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʜ-

ʜʝʨʞʢʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʦʩʪʝʧʝʥʥʫʶ ʵʚʦʣʶʮʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʪ ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʧʨʦʨʘ-

ʙʦʪʦʢ ʯʝʨʝʟ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʝʪ ʙʳʪʴ ʠʥʠʮʠʠʨʦʚʘʥʘ ʥʘ ʣʶ-

ʙʦʡ ʠʟ ʩʪʘʜʠʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʧʨʝʜ-

ʧʨʦʝʢʪʥʦʡ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʥʘ 

ʵʪʘʧʝ ʵʢʩʧʣʫʘʪʘʮʠʠ), ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʩʝʤ 

ʚʠʜʘʤ ʨʝʤʦʥʪʦʚ. 

ɿʘʜʘʯʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ ʝʸ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʪ ʧʨʦʮʝʩʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʚ ʇʨʠʣʦʞʝʥʠʠ 1. 
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6. ʊʈɽɹʆɺɸʅʀʗ ʂ ɺʍʆɼʅʓʄ ɼɸʅʅʓʄ 

ʈʘʟʨʘʙʦʪʢʘ ʵʣʝʤʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʘʶʱʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʤʦʜʝʣʝʡ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ. ʉʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ 

ʟʘʢʦʥʦʤ ʦʪ 30.12.2015 ˉ 431-ʌɿ ʠ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʈʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 28 ʠʶʣʷ 2017 ʛ. ˉ 383. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʩʝʭ ʪʨʝʭʤʝʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʤʘʩʰʪʘʙʝ 1:1. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʥʝʤʫ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʚ ʧʣʘʥʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʝʰʘʪʴ ʟʘ-

ʜʘʯʠ ʵʪʘʧʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʨʝʟʫʣʴʪʘʪʘʤ 

ʜʘʥʥʦʛʦ ʵʪʘʧʘ. ʀʩʧʦʣʴʟʫʝʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʚʳʭʦʜʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ (ʯʝʨʪʝʞʠ, ʚʝʜʦʤʦʩʪʠ, ʩʧʝʮʠ-

ʬʠʢʘʮʠʠ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ɽʉʂɼ ʠ ʉʇɼʉ ʈʌ. ʀʩʧʦʣʴʟʫʝʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʳʤ ʤʝʞʜʫ ʝʛʦ ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʠ ʙʳʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ ʚ ʩʨʝʜʝ ʦʙʱʠʭ ʜʘʥʥʳʭ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʜʨʫʛʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫ-

ʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ ʠʤʝʥʦʚʘʥʠʷ ʬʘʡʣʦʚ: 

- ʠʤʷ ʬʘʡʣʘ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʧʦʣʝʡ; 

- ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʜʝʣʠʪʝʣʷ ʧʦʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʤʚʦʣ ç_è 

(ʧʦʜʯʝʨʢʠʚʘʥʠʝ); 

- ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʜʝʣʠʪʝʣʷ ʚʥʫʪʨʠ ʧʦʣʷ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʤʚʦʣ 

ç-è (ʜʝʬʠʩ); 

- ʚʩʝ ʧʦʣʷ ʚ ʠʤʝʥʠ ʬʘʡʣʘ ʥʘʯʠʥʘʶʪʩʷ ʩ ʟʘʛʣʘʚʥʦʡ (ʧʨʦʧʠʩʥʦʡ) ʙʫʢʚʳ, ʟʘ 

ʢʦʪʦʨʦʡ ʩʣʝʜʫʶʪ ʩʪʨʦʯʥʳʝ; ʝʩʣʠ ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʦʣʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʠ 

ʙʦʣʝʝ ʩʣʦʚ, ʪʦ ʢʘʞʜʦʝ ʩʣʦʚʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʩ ʟʘʛʣʘʚʥʦʡ ʙʫʢʚʳ; 

ʚʩʝ ʩʣʦʚʘ ʠʤʝʥʠ ʧʠʰʫʪʩʷ ʩʣʠʪʥʦ; 

- ʘʙʙʨʝʚʠʘʪʫʨʳ ʠ ʢʦʜʳ ʩʣʝʜʫʝʪ ʧʠʩʘʪʴ ʟʘʛʣʘʚʥʳʤʠ ʙʫʢʚʘʤʠ; 

- ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʠʤʝʥʠ ʬʘʡʣʘ ʧʨʦʙʝʣʦʚ, ʘ ʪʘʢʞʝ ʩʣʝ-

ʜʫʶʱʠʭ ʩʠʤʚʦʣʦʚ: . ! ñ Ã $ % ^ & * ( ) { }[ ] + = < > ? | \ / @ ô ~ # â ` ó; 
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- ʧʦʨʷʜʦʢ ʧʦʣʝʡ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴ ʦʧʠʩʘʥʠʝ ʧʨʦʝʢʪʘ ʦʪ ʫʢʨʫʧʥʸʥʥʦʛʦ 

ʚʠʜʘ ʢ ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʤʫ; 

- ʚʩʝ ʧʦʣʷ ʠʤʝʥʠ ʷʚʣʷʶʪʩʷ ʦʧʮʠʦʥʘʣʴʥʳʤʠ; 

- ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʘʟʯʠʢʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʤʦʜʝʣʷʤ ʩʦ-

ʜʝʨʞʘʪ ʧʨʘʚʠʣʘ ʠʤʝʥʦʚʘʥʠʷ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʧʨʦʝʢʪʝ 

ʧʦʩʣʝ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʠʩʧʦʣʥʠʪʝʣʝʤ.
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7. ʆʇʀʉɸʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ 

ɼʣʷ ʦʙʤʝʥʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʯʝʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ 

ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʩʪʚʘ: 

- ʫʯʸʪ ʘʢʪʫʘʣʴʥʳʭ ʚʝʨʩʠʡ ʠ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʝʢʪʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ; 

- ʢʘʣʝʥʜʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʪʩʣʝʞʠʚʘʥʠʝ ʭʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʨʘʙʦʪ ʧʦ ʦʮʝʥʢʝ ʩʦʦʪʚʝʪʩʪʚʠʷ; 

- ʦʙʤʝʥ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʢʦʥʪʨʦʣʷ;  

- ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʢʦʥʪʨʦʣʷ; 

- ʦʙʦʙʱʝʥʠʝ ʜʘʥʥʳʭ ʢʦʥʪʨʦʣʷ ʠ ʟʘʥʝʩʝʥʠʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʫʯʝʪ ʨʘʙʦʪʳ ʩ ʜʝʬʝʢʪʘʤʠ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʤʠ. 

ʇʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʘʯʝʩʪʚʝ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ, ʢʘʢ ʚ ʚʠʜʝ ʘʪʨʠʙʫ-

ʪʠʚʥʳʭ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʙʘʟ ʜʘʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ. 

ɼʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʚʫʩʪʦʨʦʥʥʠʝ ʠʥʪʝʨʬʝʡʩʳ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ. ɼʫʙʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ ʠʭ ʧʦʚʪʦʨʥʳʡ ʨʫʯʥʦʡ ʚʚʦʜ ʜʦʣʞʝʥ ʙʳʪʴ 

ʠʩʢʣʶʯʝʥ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ: 

- ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ; 

- ʩʠʩʪʝʤʳ ʢʘʣʝʥʜʘʨʥʦ-ʩʝʪʝʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ; 

- ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʟʘʧʘʩʘʤʠ;  

- ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʘʢʫʧʢʘʤʠ; 

- ʩʠʩʪʝʤʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʸʪʘ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ;  

- ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ ʚʣʘʜʝʥʠʷ ʘʢʪʠʚʘʤʠ; 

- ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

- ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ;   

- ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 

ʇʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʵʪʘʧʳ:  
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- ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ ʢʘʢ ʨʝʩʫʨʩʦʤ ʵʢʩʧʣʫʘʪʠʨʫʶ-

ʱʝʡ      ʦʨʛʘʥʠʟʘʮʠʠ; 

- ʨʘʟʨʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʥʬʦʨʤʘʮʠʠ; 

- ʬʦʨʤʘʣʠʟʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʮʝʩʩʘʤ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʩʦʟʜʘʥʠʷ, ʧʦʣʫʯʝʥʠʷ, ʘʥʘʣʠʟʘ, ʭʨʘʥʝʥʠʷ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʘʨʭʠʚʘʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʸʪʥʦʩʪʠ ʦʙ ʠʥʬʦʨ-

ʤʘʮʠʠ ʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʬʝʡʩʦʚ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʠ ʠʥʬʦʨʤʘʮʠʝʡ      ʤʝʞʜʫ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʠ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

 

7.1. ʊʈɽɹʆɺɸʅʀʗ ʂ ʀʅʌʆʈʄɸʎʀʆʅʅʓʄ ʄʆɼɽʃʗʄ ʅɸ ʉʊɸ-

ɼʀʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʥʘ ʩʪʘʜʠʷʭ ʠ ʵʪʘʧʘʭ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʦʡ 

ʦʪʢʨʳʪʳʡ ʬʦʨʤʘʪ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ. 

ʋʨʦʚʝʥʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʟʘʜʘʯʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ. 

ʋʨʦʚʝʥʴ ʠ ʩʦʩʪʘʚ ʧʨʦʨʘʙʦʪʢʠ ʵʣʝʤʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʥʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʠʣʦʞʝʥʠʝʤ 2. 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʟʘʢʘʟʯʠʢʫ, ʦʥʘ ʜʦʣʞʥʘ ʧʨʦʭʦ-

ʜʠʪʴ ʧʨʦʚʝʨʢʠ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʦʧʨʝʜʝʣʝʥʳ ʚ ɻʆʉʊ ʈ 57563ï

2017/ISO/TS 12911:2012. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʢʦʥʪʨʦʣʶ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʤ ʤʦʜʝʣʷʤ ʦʮʝʥʠʚʘʝʪʩʷ: 

- ʮʝʣʦʩʪʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ;  

- ʮʝʣʦʩʪʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ; 

- ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ɿʘʢʘʟʯʠʢʘ;  

- ʧʦʣʥʦʪʘ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; 

- ʚʝʜʦʤʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʠ ʩʠʩʪʝʤ;  

- ʚʝʜʦʤʦʩʪʴ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ 
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ʧʨʦʨʘʙʦʪʢʝ ʢʦʤʧʦʥʝʥʪʦʚ; 

- ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ (ʞʝʩʪʢʠʝ ʠ ʥʝ ʞʝʩʪʢʠʝ ʩʚʷʟʠ), ʢʘʢ ʢʦʤʧʦʥʝʥ-

ʪʦʚ  ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ (ʥʘʧʨʠʤʝʨ, ʩʦʙʣʶʜʝʥʠʝ ʟʦʥ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʪ.ʜ.); 

- ʪʦʯʥʦʩʪʴ ʧʨʦʨʘʙʦʪʢʠ ʢʦʤʧʦʥʝʥʪʦʚ; 

- ʥʘʣʠʯʠʝ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʩʩʳʣʦʢ ʥʘ ʜʘʥʥʳʝ ʠ ʜʦʢʫʤʝʥʪʳ ʚ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʤʦʜʝʣʠ; 

- ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʦʜʝʣʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʝʢʪ-

ʥʳʤ        ʨʝʰʝʥʠʷʤ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʯʝʨʪʝʞʘʤ;  

- ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʎʀʄ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʝʢʪʘ 

ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʤʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭ-

ʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

- ʩʦʦʪʚʝʪʩʪʚʠʝ ʎʀʄ ʚʳʧʦʣʥʝʥʠʶ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚ-

ʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʫʢʘʟʘʥʥʳʭ ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʠ ʇʨʘʚʠʪʝʣʴ-

ʩʪʚʘ ʈʌ ʦʪ 04 ʠʶʣʷ 2020 ʛʦʜʘ ˉ 985; 

- ʜʨʫʛʠʝ ʧʨʦʚʝʨʢʠ ʥʘ ʫʩʤʦʪʨʝʥʠʝ ʟʘʢʘʟʯʠʢʘ ʩ ʫʯʝʪʦʤ ʨʝʘʣʠʟʫʝʤʳʭ ʟʘ-

ʜʘʯ. 

 

7.2. ʊʈɽɹʆɺɸʅʀʗ ʂ ʀʅʌʆʈʄɸʎʀʆʅʅʓʄ ʄʆɼɽʃʗʄ ɼʃʗ  

ʉʊɸɼʀʀ ʉʊʈʆʀʊɽʃʔʅʆ-ʄʆʅʊɸɾʅʓʍ ʈɸɹʆʊ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʜʦʣʛʦʚʨʝ-

ʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʜʦʣʞʥʦ 

ʧʦʟʚʦʣʷʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʝʰʝʥʠʝ ʦʙʱʠʭ ʟʘʜʘʯ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ 

ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʠʟʚʦʜʠʤʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʧʨʠʤʝʥʷʝ-

ʤʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ, ʧʨʦʝʢʪʥʦʡ ʠ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʂ ʦʩʥʦʚʥʳʤ ʨʘʙʦʪʘʤ ʧʦ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʨʘʙʦʪ ʚ ʨʘʤʢʘʭ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʪʥʦʩʷʪʩʷ: 

- ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʨʘʟʙʠʚʦʯʥʦʡ ʦʩʥʦʚʳ ʦʙʲʝʢʪʘ ʢʘ-

ʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 
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- ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʧʨʠʤʝʥʷʝʤʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ, 

ʢʦʥʩʪʨʫʢʮʠʡ; 

- ʢʦʥʪʨʦʣʴ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʧʨʠʤʝʥʷʝʤʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʦʧʝʨʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʦʧʝʨʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ; 

- ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʩʪʘʥʦ-

ʚʷʪʩʷ ʥʝʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʦʩʣʝ ʥʘʯʘʣʘ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʣʝʜʫ-

ʶʱʠʭ ʨʘʙʦʪ; 

-  ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʠ ʫʯʘʩʪʢʦʚ ʩʠʩʪʝʤ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

- ʠʩʧʳʪʘʥʠʝ ʠ ʦʧʨʦʙʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ; 

- ʦʮʝʥʢʫ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ, ʢʦʥʩʪʨʫʢʮʠʡ, ʫʯʘʩʪʢʦʚ ʠʥ-

ʞʝʥʝʨʥʳʭ ʩʝʪʝʡ. 

ʋʯʘʩʪʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʧʨʠ ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʨʘʙʦʪ ʷʚʣʷʶʪʩʷ: 

- ʧʝʨʩʦʥʘʣ ʧʦʜʨʷʜʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ; 

- ʟʘʢʘʟʯʠʢ ʠʣʠ ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʥ-

ʪʨʦʣʴ; ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʨʦʝʢʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ; 

- ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʨʘʙʦʪʳ ʧʦ ʦʮʝʥʢʝ ʩʦʦʪʚʝʪʩʪʚʠʷ; ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʥʘʜʟʦʨʘ. 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʚʝʜʝʥʠʶ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʦʝʢʪʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩ ʫʯʸʪʦʤ ʧʦʣʦʞʝʥʠʡ, ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʩʪʘʥ-

ʜʘʨʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʠ ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʙʦʪʫ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʚʠʜʘʤʠ ʠʥʬʦʨʤʘʮʠʠ: 

- ʧʨʦʝʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ; 

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ;  

- ʨʝʛʠʩʪʨʘʮʠʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ;  

- ʧʝʨʚʠʯʥʳʝ ʜʘʥʥʳʝ ʢʦʥʪʨʦʣʷ; 

- ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʢʠ; 
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- ʦʙʦʙʱʘʶʱʠʝ ʜʘʥʥʳʝ; 

- ʜʘʥʥʳʝ ʦʙ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮʘʭ; 

- ʧʨʦʯʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʧʨʠ ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʨʘʙʦʪ ʦʪʥʦʩʷʪʩʷ ʢ ʤʦʜʝʣʷʤ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ ʥʘ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʘʢ-

ʪʠʯʝʩʢʦʤ ʢʘʯʝʩʪʚʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʬʘʢʪʠ-

ʯʝʩʢʦʤ ʢʘʯʝʩʪʚʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʠʸʤʢʠ ʠ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʢʦʥʪʨʦʣʷ ʚʳʧʦʣʥʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʸʤʦʚ ʩʪʨʦʠʪʝʣʴʥʦ-

ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʚ ʨʘʤʢʘʭ ʦʙʱʠʭ ʟʘʜʘʯ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ 

ʧʦʜʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʜʦʩʪʫʧ ʢ ʵʣʝʤʝʥʪʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʪʘʢ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʦʝʢʪʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʝʨʩʠʡ ʧʦʩʪʫʧʠʚʰʝʡ ʠʩʭʦʜʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ) ʠ ʨʘʟʣʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢ ʥʝʡ, ʢʘʢ ʟʘʜʘʥʠʷ ʜʣʷ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʦʢʘʟʘʪʝʣʠ ʢ 

ʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ ʠ ʠʟʜʝʣʠʷʤ, ʫʢʘʟʘʥʥʳʝ ʚ ʩʩʳʣʦʯʥʳʭ ʜʦʢʫʤʝʥ-

ʪʘʭ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʣʘʥʘ ʢʦʥʪʨʦʣʷ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ 

ʢʦʥʪʨʦʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʜʝʣʠ ʠʣʠ ʛʨʫʧʧʳ ʵʣʝʤʝʥ-

ʪʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʢʦʥʪʨʦʣʶ, ʢʘʣʝʥʜʘʨʥʳʝ ʩʨʦʢʠ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʩʨʦʢʠ 

ʧʨʦʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʢʦʥʪʨʦʣʷ. 

 

7.3. ʊʈɽɹʆɺɸʅʀʗ ʂ ʀʅʌʆʈʄɸʎʀʆʅʅʓʄ ʄʆɼɽʃʗʄ ɼʃʗ  

ʕʂʉʇʃʋɸʊɸʎʀʀ 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʟʜʘʸʪ-

ʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʧʨʠʥʮʠʧʦʚ ʭʨʘʥʝʥʠʷ, ʜʦʩʪʫʧʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥ-

ʥʳʭ ʧʨʠ: 

- ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ; 

- ʪʝʭʥʠʯʝʩʢʦʤ ʫʯʸʪʝ; 

- ʚʳʧʦʣʥʝʥʠʠ ʠʟʳʩʢʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʠ 
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ʧʨʦʚʝʜʝʥʠʠ ʨʝʤʦʥʪʦʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ;  

- ʧʨʦʚʝʜʝʥʠʠ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ. 

ʂ ʜʘʥʥʳʤ, ʚʭʦʜʷʱʠʤ ʚ ʩʦʩʪʘʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʧʨʝʜʲʷʚʣʷʶʪʩʷ 

ʪʨʝʙʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʘʯʝʩʪʚʘ: ʘʢʪʫ-

ʘʣʴʥʦʩʪʴ, ʧʦʣʥʦʪʘ, ʢʦʨʨʝʢʪʥʦʩʪʴ, ʧʨʘʚʠʣʴʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ, ʨʘʟʨʝʰʝʥʠʝ. 

ʊʨʝʙʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʲʷʚʣʝʥʳ ʢʦ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʙʘʟʝ ʜʘʥʥʳʭ), ʣʠʙʦ ʢ ʦʪʜʝʣʴʥʳʤ ʧʦʜʤʥʦʞʝʩʪʚʘʤ 

ʜʘʥʥʳʭ (ʧʦʜʥʘʙʦʨʘʤ ʜʘʥʥʳʭ). 

ʂʦʥʢʨʝʪʥʳʝ ʪʨʝʙʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʯʝʩʪʚʘ ʫʩʪʘʥʘʚʣʠʚʘ-

ʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ. 
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8. ʊʈɽɹʆɺɸʅʀʗ ʂ ʈɽɿʋʃʔʊɸʊɸʄ 

8.1   ʊʈɽɹʆɺɸʅʀʗ ʂ ɻʈɸʌʀʏɽʉʂʆʄʋ ʀ ʀʅʌʆʈʄɸʎʀʆʅʅʆʄʋ 

ʅɸʇʆʃʅɽʅʀʖ ɼʃʗ ʉʊɸɼʀʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ 

ʂʦʤʧʦʥʝʥʪʳ ʤʦʜʝʣʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʋʨʦʚʥʠ ʧʨʦʨʘʙʦʪʢʠ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝ-

ʥʠʷ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʜʦʣʞʥʳ ʦʙʝʩ-

ʧʝʯʠʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ, ʦʪʚʝ-

ʯʘʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʥʘ ʢʘʞʜʦʡ 

ʠʟ ʩʪʘʜʠʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʧʨʦʨʘʙʦʪʢʠ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʩʪʘʜʠʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 2. 

ɼʣʷ ʪʨʸʭʤʝʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʫʨʦʚʝʥʴ ʧʨʦʨʘʙʦʪʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ:  

- ʤʝʪʘʜʘʥʥʳʝ (ʘʪʨʠʙʫʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ); 

- ʫʨʦʚʝʥʴ ʧʨʦʨʘʙʦʪʢʠ ʛʝʦʤʝʪʨʠʠ (LOD ï Level of Detail); 

- ʫʨʦʚʝʥʴ ʧʨʦʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ (LOI ï Level of Information); 

- ʫʨʦʚʝʥʴ ʧʨʦʨʘʙʦʪʢʠ ʪʦʯʥʦʩʪʠ (LOA ï Level of Accuracy). 

ʂʦʤʧʦʥʝʥʪʳ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘ-

ʮʠʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʘʩʧʝʢʪʦʚ ʫʨʦʚʥʷ ʧʨʦʨʘʙʦʪʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘ-

ʥʠʡ ʢ ʠʥʬʦʨʤʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘ-

ʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʂʦʤʧʦʥʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʦʣʞʝʥ ʙʳʪʴ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠ-

ʬʠʮʠʨʦʚʘʥ ʠ ʩʦʜʝʨʞʘʪʴ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʟʥʘʯʝʥʳ, ʢʘʢ 

ʪʠʧ ʠ ʵʣʝʤʝʥʪ. ʆʙʱʠʝ ʩʚʦʡʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʪʠʧʫ, ʘ ʥʝ ʵʣʝʤʝʥʪʫ. 

ʕʣʝʤʝʥʪ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʨʘʤʢʘʭ 

ʪʠʧʘ. ɸʪʨʠʙʫʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʘʩʧʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠʟʜʝʣʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʜʝʣʠʨʫʶʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ. 

ʂʦʤʧʦʥʝʥʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʘʚʝʨʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʘʤ, ʛʜʝ 

ʦʥʠ ʠʟʚʝʩʪʥʳ, ʠ ʥʝ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʝ ʠʣʠ ʥʝʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. 

ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʥʝʥʪʘ ʥʝʠʟʚʝʩʪʥʦ, ʥʝʧʨʠʤʝʥʠ-

ʤʦ ʠʣʠ ʥʝʜʦʩʪʫʧʥʦ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ɿʥʘʯʝʥʠʝ ʩʚʦʡʩʪʚ ʭʘʨʘʢʪʝʨʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʩʨʦʢʘ ʩʣʫʞʙʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ISO 15686ï4. ɽʩʣʠ ʝʜʠʥʠʮʘ ʠʟʤʝʨʝ-

ʥʠʷ ʥʝ ʫʢʘʟʘʥʘ, ʪʦ ʪʠʧ ʟʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚʘ ʜʦʣʞʝʥ ʧʦʜʨʘʟʫʤʝʚʘʪʴ ʝʜʠʥʠʮʫ ʠʟ-

ʤʝʨʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʣʦʠʩʪʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʝʜʠ-

ʥʠʯʥʳʡ ʦʙʲʸʤ ʠʣʠ ʧʣʦʱʘʜʴ. 
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ʂʦʤʧʦʥʝʥʪ ʜʦʣʞʝʥ ʩʦʭʨʘʥʷʪʴ ʘʪʨʠʙʫʪʠʚʥʳʝ ʜʘʥʥʳʝ ʚ ʢʦʥʢʨʝʪʥʦʤ ʧʨʦ-

ʛʨʘʤʤʥʦʤ ʧʨʦʜʫʢʪʝ, ʨʝʘʣʠʟʫʶʱʝʤ ʬʫʥʢʮʠʦʥʘʣ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚʥʝʩʝʥʥʳʝ ʘʪʨʠʙʫʪʠʚʥʳʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʧʦʟʚʦʣʷʪʴ ʚʳ-

ʧʦʣʥʷʪʴ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʚʳʯʠʩʣʝʥʠʝ ʢʦʥ-

ʢʨʝʪʥʳʭ ʬʫʥʢʮʠʡ. ɸʪʨʠʙʫʪʠʚʥʳʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʜʦʧʦʣʥʷʪʴʩʷ ʟʥʘʯʝʥʠʝʤ, 

ʝʩʣʠ ʦʥʦ ʠʟʚʝʩʪʥʦ ʠ ʝʛʦ ʟʘʧʦʣʥʝʥʠʝ ʚʦʟʤʦʞʥʦ. 

ʂʦʥʪʨʦʣʴ ʟʘʧʦʣʥʝʥʠʷ ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʨʠʥʷʪʦʝ ʟʥʘʯʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʣʦ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʦʤʧʦʥʝʥʪ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ, ʛʜʝ ʵʪʦ ʫʤʝʩʪʥʦ, ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʟʤʝ-

ʨʳ, ʤʥʦʞʝʩʪʚʦ ʨʘʟʤʝʨʦʚ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʪʦʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ 

ʣʝʛʢʦ ʜʦʩʪʫʧʥʳ ʜʣʷ ʚʳʙʦʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, 

ʨʝʘʣʠʟʫʶʱʝʤ ʬʫʥʢʮʠʦʥʘʣ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʂʦʤʧʦʥʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʘʨʠʘʥʪʳ ʧʨʦʜʫʢʪʘ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪʚʦ ʩʦ ʟʥʘ-

ʯʝʥʠʝʤ, ʩʦʜʝʨʞʘʱʠʤ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʦʝ ʠʣʠ ʯʠʩʣʦʚʦʝ ʦʜʠʥʦʯʥʦʝ ʟʥʘʯʝʥʠʝ, 

ʟʥʘʯʝʥʠʝ ʩʧʠʩʢʘ, ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ, ʧʝʨʝʯʠʩʣʷʝʤʦʝ ʟʥʘʯʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʣʠ ʦʛʨʘʥʠʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʉʚʦʡʩʪʚʫ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʠʣʠ ʦʜʥʦ ʟʥʘʯʝʥʠʝ, ʛʜʝ ʦʥʦ ʠʤʝʝʪ ʦʜʠʥ ʚʳʙʦʨ. ɿʥʘʯʝʥʠʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʦ ʠ ʟʘʧʦʣʥʝʥʦ, ʝʩʣʠ ʦʥʦ ʜʦʩʪʫʧʥʦ ʠ ʠʟʚʝʩʪʥʦ. ʂʦʤʧʦ-

ʥʝʥʪʫ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʪʠʧ, ʫʢʘʟʘʥʥʳʡ ʚ ʫʧʦʨʷʜʦʯʝʥʥʦʤ 

ʩʧʠʩʢʝ. 

ʉʚʦʡʩʪʚʫ ʢʦʤʧʦʥʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʘ ʚʝʣʠʯʠʥʘ ʜʠʘʧʘʟʦʥʘ, ʛʜʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʧʨʝʜʝʣʳ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʚʦʡ, ʟʘ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʩʘʤʘʷ ʚʳʩʦʢʘ ̫ʛʨʘʥʠʮʘ. 

ʂʦʤʧʦʥʝʥʪʳ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʠʥʠʤʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʛʝʦ-

ʤʝʪʨʠʠ ʦʙʲʝʢʪʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ. 

ʅʘ ʩʪʝʧʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʧʦʥʝʥʪʦʚ ʚʣʠʷ-

ʝʪ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʠʧ ʦʙʲʝʢʪʘ ʠ ʩʧʦʩʦʙ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʘʭ, ʨʝʘʣʠ-

ʟʫʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʤʧʦʥʝʥʪʦʚ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

- ʦʙʱʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ; 

- ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ; 

- ʩʠʤʚʦʣʠʯʝʩʢʠʝ ʜʘʥʥʳʝ; 

- ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʨʠʚʷʟʢʠ; 

- ʤʘʪʝʨʠʘʣ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥ ʢʦʤʧʦʥʝʥʪ. 

ʂʦʤʧʦʥʝʥʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʣʞʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʬʫʥʢ-

ʮʠʶ ʜʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʘʷ ʟʘʙʣʦʢʠʨʦʚʘʥʘ ʠ ʚʳʨʦʚʥʝʥʘ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʩʳʣʦʯʥʳʤ ʵʣʝʤʝʥʪʘʤ, ʪʘʢʠʤ ʢʘʢ ʧʣʦʩʢʦʩʪʠ, ʣʠʥʠʠ, ʫʨʦʚ-
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ʥʠ ʠ ʪʦʯʢʠ. ʂʦʤʧʦʥʝʥʪ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʠʟʤʝʨʝʥʠʷ ʠ ʤʝʪʢʠ, ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʙʘʟʦʚʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ. 

ʂʦʤʧʦʥʝʥʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʣʦʝʚ, ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴ ʬʘʢʪʠʯʝʩʢʫʶ 

ʪʦʣʱʠʥʫ ʩʣʦʷ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʜʝʪʘʣʠʟʘʮʠʷ ʢʦʤʧʦʥʝʥʪʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʝʛʦ 

ʦʞʠʜʘʝʤʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʠ ʫʨʦʚʥʶ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʠ. ɻʝʦʤʝʪʨʠʯʝ-

ʩʢʠʝ ʜʝʪʘʣʠ ʢʦʤʧʦʥʝʥʪʘ ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʪʨʘʞʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʦʙʲʝʢʪʘ 

ʠ ʝʛʦ ʩʚʷʟʠ. ʆʙʲʝʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 3D ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ, ʨʘʟʤʝʨʘ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʤʦʜʝʣʠ, ʥʦ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʜʦʣʞʥʦ ʦʪʜʘʚʘʪʴʩʷ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʤʫ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ 

ʦʙʲʝʢʪʘ, ʜʦʩʪʘʪʦʯʥʦʤʫ ʜʣʷ ʝʛʦ ʪʦʯʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ ʙʝʟ ʠʟʣʠʰʥʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʆʙʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʥʦʤʠʥʘʣʴʥʳʝ ʠʣʠ ʦʞʠʜʘʝʤʳʝ 

ʨʘʟʤʝʨʳ, ʝʩʣʠ ʬʘʢʪʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʥʝʠʟʚʝʩʪʥʳ. ʂʦʤʧʦʥʝʥʪʳ, ʩʦʟʜʘʥʥʳʝ ʠʟ-

ʛʦʪʦʚʠʪʝʣʝʤ, ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʪʦʯʥʳʝ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ 

ʠʟʤʝʨʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʦʤʧʦʥʝʥʪ ʤʦʛ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʩʚʦʝʤʫ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ. 

ʂʦʤʧʦʥʝʥʪ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ: 

- ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚʥʝʰʥʝʡ 

ʛʨʘʥʠʮʝʡ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʠʟʜʝʣʠʷ, ʫʟʣʘ); 

- ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʣʷ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʜʘʯ; 

- ʦʩʥʦʚʥʳʝ ʦʪʚʝʨʩʪʠʷ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʜʝʪʘʣʠ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʦ-

ʣʫʯʠʪʴ  ʟʥʘʯʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʟʥʘʯʝʥʠʠ, ʤʦʥʪʘʞʝ ʠ ʧʨʠʤʝʥʝʥʠʠ 

ʦʙʲʝʢʪʘ. 

ʋʨʦʚʥʠ ʧʨʦʨʘʙʦʪʢʠ ʪʨʸʭʤʝʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʝʢʪʘ ʧʨʦ-

ʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦ ʦʙʤʝʥʫ ʠʥʬʦʨʤʘʮʠʝʡ (EIR, Exchange 

Information Requirements) ʠ ʧʣʘʥʝ ʨʝʘʣʠʟʘʮʠʠ BIM-ʧʨʦʝʢʪʘ (BEP, BIM 

Execution Plan). 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʘʧʦʣʥʝʥʠʶ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʵʣʝʤʝʥʪʘʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 2. 
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8.2.  ʊʈɽɹʆɺɸʅʀʗ ʂ ɻʈɸʌʀʏɽʉʂʆʄʋ ʀ ʀʅʌʆʈʄɸʎʀʆʅʅʆʄʋ 

ʅɸʇʆʃʅɽʅʀʖ ɼʃʗ ʉʊɸɼʀʀ ʉʊʈʆʀʊɽʃʔʅʆ-ʄʆʅʊɸɾʅʓʍ 

ʈɸɹʆʊ. 

ʉʙʦʨ ʠ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʯʝʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ. ʇʨʦʚʝʨʷʶʪ 

ʩʦʙʣʶʜʝʥʠʝ: 

- ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪ; 

- ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʦʚ ʠ ʛʨʫʥʪʦʚ (ʚ ʪ.ʯ. ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ); 

- ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ; 

- ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ; 

- ʦʧʘʩʥʳʭ ʟʦʥ ʜʣʷ ʜʦʩʪʫʧʘ ʨʘʙʦʯʠʤʠ ʠ ʀʊʈ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ; 

- ʟʦʥ, ʥʝʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʨʦʝʟʜʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʦʠʪʝʣʴ-

ʥr ʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ. 

ʇʨʠ ʚʠʟʫʘʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ ʠ ʢʦʥʪʨʦʣʝ ʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʙʦʪ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʠ ʟʘʧʦʣʥʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʬʦʨʤʳ (ʢʦʥʪʨʦʣʴʥʳʝ ʩʧʠʩʢʠ), 

ʚʢʣʶʯʘʶʱʠʝ ʦʪʤʝʪʢʠ ʦ ʩʦʙʣʶʜʝʥʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʥʦʨ-

ʤʘʤʠ ʧʦʣʦʞʝʥʠʡ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʬʦʨʤʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʦʙʷʟʘʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʣʠ-

ʮʝ, ʦʪʚʝʪʩʪʚʝʥʥʦʤ ʟʘ ʝʸ ʟʘʧʦʣʥʝʥʠʝ, ʠ ʜʣ ̫ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʦʣʞʥʳ ʙʳʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ, ʪ.ʝ. 

ʧʨʠʚʷʟʘʥʳ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʵʣʝʤʝʥʪʫ ʠʣʠ ʛʨʫʧʧʝ ʵʣʝʤʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ. ʌʦʨʤʘ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʦʣʞʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʧʨʠʢʨʝʧʣʝʥʠʝ 

ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʬʦʪʦʛʨʘʬʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʨʦʚʝʨʷʝʤʳʝ ʩʪʨʦʠ-

ʪʝʣʴʥʳʝ ʨʘʙʦʪ.r ʅʘ ʬʦʪʦʛʨʘʬʠʷʭ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥ ʨʝʟʫʣʴʪʘʪ ʩʪʨʦ-

ʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʦʣʥʦʩʪʴʶ. 

ʇʨʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʩʙʦʨ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʥʦʨʤʘʤʠ ʠ ʩʪʘʥʜʘʨʪʘʤʠ ʥʘ 

ʢʦʥʢʨʝʪʥʳʝ ʚʠʜʳ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʮʝʜʫʨ ʠ ʧʨʦʚʝʨʝʥʥʦʛʦ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ 

ʧʦʨʷʜʢʝ. ʇʨʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʧʨʦʚʝʨʷʶʪ ʠ ʬʠʢʩʠʨʫʶʪ ʚ ʢʘʯʝ-

ʩʪʚʝ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: 

- ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʠ ʠʩʧʳʪʘʥʠʡ ʪʨʝʙʦʚʘʥʠ-

ʷʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ  ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ; 

- ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʠʥʠʤʘʣʴʥʦʤʫ ʥʘʙʦʨʫ ʦʧʨʝʜʝʣʷʝʤʳʭ ʚ ʭʦʜʝ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ ʠ ʬʦʨʤʝ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʧʨʝʜʝ-
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ʣʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ. 

ʂʘʞʜʦʝ ʠʟʤʝʨʝʥʠʝ ʧʨʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʜʦʣʞʥʦ ʙʳʪʴ ʠʜʝʥ-

ʪʠʬʠʮʠʨʦʚʘʥʦ ʠ ʩʚʷʟʘʥʦ ʩ ʢʦʥʢʨʝʪʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʣʠ ʛʨʫʧʧʦʡ ʵʣʝʤʝʥʪʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʜʝʬʝʢʪʦʚ ʠ ʥʘʨʫʰʝʥʠʡ, ʜʦʣʞʥ rʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠʚʷʟʢʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʥʥʦʛʦ ʜʝʬʝʢʪʘ ʠ ʥʘʨʫʰʝʥʠʷ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʵʣʝʤʝʥʪʫ ʠ ʜʘ-

ʚʘʪʴʩʷ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ, ʬʦʪʦʬʠʢʩʘʮʠʷ. 

ʀʥʬʦʨʤʘʮʠʶ ʦ ʜʝʬʝʢʪʘʭ ʠ ʥʘʨʫʰʝʥʠʷʭ ʩʣʝʜʫʝʪ ʚʥʦʩʠʪʴ ʚ ʎʀʄ ʩ ʧʦʤʦ-

ʱʴʶ BCF-ʤʘʨʢʝʨʦʚ. ʉʧʠʩʦʢ ʦʙʥʘʨʫʞʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʠ ʥʘʨʫʰʝʥʠʡ ʚʳʛʨʫʞʘ-

ʝʪʩʷ ʦʪʜʝʣʴʥʳʤ BCF-ʬʘʡʣʦʤ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʢʘʞʜʦʛʦ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʠ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʄʠʥʠʤʘʣʴʥʳʡ ʧʝʨʝʯʝʥʴ ʘʪʨʠʙʫʪʦʚ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚ 

ʩʝʙʷ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

- ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʩʥʦʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʢ ʢʦʪʦ-

ʨʦʤʫ  ʦʪʥʦʩʠʪʩʷ ʜʝʬʝʢʪ; 

- ʥʦʤʝʨ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ) ʥʘʨʫʰʝʥʠʷ; 

- ʜʘʥʥʳʝ ʦ ʣʠʮʝ, ʧʨʦʚʦʜʠʚʰʝʤ ʢʦʥʪʨʦʣʴ; 

-  ʜʘʪʘ ʠ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ; 

- ʦʧʠʩʘʥʠʝ ʜʝʬʝʢʪʘ ʠ ʥʘʨʫʰʝʥʠʷ. 

ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʜʝʬʝʢʪʦʚ ʠʣʠ ʥʘʨʫʰʝʥʠʡ ʠ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʪʨʝʙʫʝʤʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʣʠʮʦʤ, ʚʳʷʚʠʚʰʠʤ ʠʭ, ʜʦʣʞʥʦ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʦ ʧʨʝʜʧʠʩʘʥʠʝ 

ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʝ ʟʘʜʘʥʠʝ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʩ ʫʢʘʟʘʥʠʝʤ ʫʩʣʦʚʠʡ ʠ 

ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ. 

ʆʙʷʟʘʪʝʣʴʥʘʷ ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʘʪʨʠʙʫʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʵʣʝʤʝʥʪʘʤ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʠ 2. 

 

8.3. ʊʈɽɹʆɺɸʅʀʗ ʂ ɻʈɸʌʀʏɽʉʂʆʄʋ ʀ ʀʅʌʆʈʄɸʎʀʆʅʅʆʄʋ 

ʅɸʇʆʃʅɽʅʀʖ ɼʃʗ ʉʊɸɼʀʀ ʕʂʉʇʃʋɸʊɸʎʀʀ. 

ɺ ʩʦʩʪʘʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ: 

- ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ 3D ʤʦʜʝʣʴ (ʚʢʣʶʯʘʷ ʘʪʨʠʙʫʪʳ); 

- ʧʨʦʝʢʪʥʘʷ ʠ ʨʘʙʦʯʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ; 

- ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ; 

- ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ; 

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠ ʦʙʨʘʙʦʪʘʥʥʳʝ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʜʘʥʥʳʝ ʤʦ-

ʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʛʨʫʥʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘ ʚʩʝ ʚʨʝʤʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʂʦʥʢʨʝʪʥʳʡ ʩʦʩʪʘʚ ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʦʢʫʤʝʥʪʦʚ, ʚʢʣʶʯʘʝʤʳʭ ʚ 



 

26 

ʩʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʜʦʣʞʝʥ ʦʧʨʝʜʝ-

ʣʷʪʴʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ï ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʦʙʲʝʢʪʘ ʠʣʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠ-

ʟʘʮʠʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʠʩʭʦʜʷ ʠʟ ʝʸ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʵʪʘʧʘ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʜʦʣʞʥʘ ʩʦʜʝʨ-

ʞʘʪʴʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʠʣʠ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʥʝʡ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʘʪʨʠʙʫʪʠʚʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʘ 

ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 2. 

 

8.4.  ʊʈɽɹʆɺɸʅʀʗ ʂ ʆɹɽʉʇɽʏɽʅʀʖ ɿɸʑʀʊʓ ɸɺʊʆʈʉʂʀʍ ʇʈɸɺ 

ʀ ɿɸʂʆʅʆɼɸʊɽʃʔʉʊɺɸ ʇʆ ʆʍʈɸʅɽ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ 

ʉʆɹʉʊɺɽʅʅʆʉʊʀ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʧʦ ʦʭʨʘʥʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʨʝʛʫʣʠʨʫʪʁʩʷ ɻʨʘʞʜʘʥʩʢʠʤ ʢʦ-

ʜʝʢʩʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ - ʩʪʘʪʴʷʤʠ 1236 ʠ 1286. 
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ʉʀʉʊɽʄɸ ʈɽɻʃɸʄɽʅʊʆɺ 

ʇʆ ɺʅɽɼʈɽʅʀʖ ʊɽʍʅʆʃʆɻʀʁ ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ  
ɺ ʇʆɼɿɽʄʅʆɽ ʉʊʈʆʀʊɽʃʔʉʊɺʆ 
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ʇʈʀʃʆɾɽʅʀɽ 1. ʕʊɸʇʓ ɾʀɿʅɽʅʅʆɻʆ ʎʀʂʃɸ 

 

˽͔͔ͪ͒ͨͪͦͭͤ͊͟Ύ ͫ ͙ͭ͊͒Ύ ˮ͔͔ͤ͗ͤͪͤ·͔ ͙ ͘·͙ͫ͊ͤ͟Ύ ͙ ͨ ͔͙͍͙͔ͪͦͭͪͦ͊ͤ͟ ˿͙͔ͭͪͦͭ͡Έ͍ͫͭͦ ̏ͫͨͯ͊ͭ͊͟͡ͼ͙Ύ 
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ˢ͙ͤ͊͘͡ ͣ ͔͔͙ͫͭͦͨͦͦ͗ͤ͡Ύ 

˻͔͔͔͙͔ͨͪ͒ͤ͡ ͭ ͔ͻ͙ͤͦ͟-Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ  
 ͙ͫ ͦͼ͙͊͡Έͤ·ͻ ͨ ͔͔͚ͦ͊͊ͭ͘͟͡ ͪ ͙͊͘͡;ͤ·ͻ  

͍͙͍͊ͪ͊ͤͭͦ 

 

˾͊ͪ͊͋ͦͭ͊͘͟ ͙  ͫ ͍͔͙͔ͪ͊ͤͤ ͍ ͙͍͊ͪ͊ͤͭͦ  
͊ͪͻ͙͔ͭͭͯͪͤͦ͟-͙͔ͫͭͪͦͭ͡Έͤ·ͻ ͟ ͦͤͼ͔ͨͼ͙͚ 

 ˤ·ͨͯͫ͟ ;͔͔͔͚ͪͭ͗ ͙  ͫ ͔ͨͼ͙ͺ͙͊͟ͼ͙͚  

˽͍͔ͪͦͪ͊͟ ͙  ͦ ͼ͔ͤ͊͟ ͭ ͔ͻ͙ͤ;͔͙ͫ͟ͻ ͪ ͔΄͔͙͚ͤ  

˽ͦ͒ͫ;͖ͭ ͦ ͋Ά͖͍ͣͦ ͙  ͦ ͼ͔ͤ͊͟ ͫ ͔͚ͣͭͤͦ ͫ ͙͙ͭͦͣͦͫͭ  

͔͙̏ͫͨͪͭ͊͘͟ ͔ͨͪͦͭ͊͟ ͙ ͍͔͒ͦͫͭͦͪͤͦͫͭΈ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͔͚ͫͣͭͤͦ 
͙͙ͫͭͦͣͦͫͭ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ̇ˮ˸ 

˾͊ͪ͊͋ͦͭ͊͘͟ ͨ ͔ͪͦͭ͊͟ ͦ ͎͙ͪ͊ͤ͊͘ͼ͙͙ ͫ ͙͔ͭͪͦͭ͡Έ͍ͫͭ͊Σ ͟ ͔͎ͦͣͨͫͤͦͦ͟͡  
͖͎ͯͪͯͨͤͤͤͦͦ͟ ͫ ͔͔͍͎ͭͦͦ ͎ ͪ͊ͺ͙͊͟ 

 

 
ˤ͙͙ͯ͊͊͘͘͡ͼ͙Ύ ͨ ͪͦͼ͔ͫͫ͊ ͫ ͙͔ͭͪͦͭ͡Έ͍ͫͭ͊ 

͍͔͙͔̂ͨͪ͊ͤ͡ ͫ ͙͔ͭͪͦͭ͡Έ͍ͫͭͦͣ ͫ  ͨ ͙͔͔͙͔ͪͣͤͤͣ  
͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͣ ͔͙͍͙ͦ͒ͪͦ͊ͤ͡Ύ 

˥͔͔͙ͦ͒͘;͔͙͔ͫ͟ ͪ ͙͍͊͋ͦ͘;ͤ·͔ ͪ ͊͋ͦͭ· 

˥͔͔͙ͦ͒͘;͔͙͚ͫ͟ ͟ ͦͤͭͪͦ͡Έ 

͙̇ͺ͍͔ͪͦͦ ͨ ͙͍͍ͪͦͦ͒ͫͭͦ͘ ͫ ͙͔ͭͪͦͭ͡Έͤ·ͻ ͟ ͦͤͫͭͪͯ͟ͼ͙͚ ͙  
͙͔͙͚͒͘͡ 

˸͙͙͎ͦͤͭͦͪͤ ͦ ͻͪ͊ͤ· ͭ ͪͯ͒͊ ͙  ͨ ͪͦͣ·΄͔͚ͤͤͦ͡  
͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͤ  ͊ͫ ͙͔ͭͪͦͭ͡Έ͚ͤͦ ͨ ͦ͡΅͔͊͒͟ 

˿͙͔ͭͪͦͭ͡Έͤ·͚ ͦͤͭͪͦ͟͡Έ ͙ ͔ͭͻ͙ͤ;͔͙͚ͫ͟ ͤ͊͒ͦͪ͘  
ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ̇ˮ˸ 

  
˽͙͍͙͔͊ͤͪͦ͊ͤ͡ ͭ ͔ͻ͙ͤ;͔͎ͫͦͦ͟ ͦ ͙͍͙͋ͫͯ͗͊ͤ͡Ύ ͙  ͪ ͔π
ͣͦͤͭ͊ 

 
˸͙͙͎ͦͤͭͦͪͤ Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ 

͍͔͙͔̂ͨͪ͊ͤ͡ Ήͫͨͯ͊ͭ͊͟͡ͼ͙͔͚ ͣ ͔͙͔ͭͪͦͨͦͭͤ͊͡ 

˸͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ ;͔͍ͪ͘·;͚͊ͤ·ͻ ͫ ͙ͭͯ͊ͼ͙͚ 

˸͔͙ͪͦͨͪΎ͙ͭΎ ͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ ͦͤͭͪͦ͟͡Ύ  
ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ̇ˮ˸ 

 

˽˾ˮ˸˩̉ˢ˹ˮ̒Υ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   s ͙ͤ͊͘͡ ͔͔͙ͣͫͭͦͨͦͦ͗ͤ͡Ύ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫ· ͍ ͦͭͦͪ͟·ͻ ͙͔ͤͫͭͪͯͣͤͭ· ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͙ ͎͔͙ͦͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͦͼ͔͙ͤ͟ ͔͍ͪͫͯͪͫͦ ͯ;͊ͫͭ͊͟ ͨͦ͒ ͚͊ͫͭͪͦͯ͘͟ ͒͡Ύ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ ͔͙ͪ͊ͫͨͦͦ͗ͤ͡Ύ 
͋ͯ͒ͯ΅͙ͻ ͦ͋Ά͔͍ͭͦ͟ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ ͫ ͯ;͖ͭͦͣ ͻ͔͊ͪ͊ͭͪͤ͟·ͻ ͺͦͪͣ ͔ͪ͡Έ͔ͺ͊Σ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͙͔͔ͤ͗ͤͪͤ·ͻ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚Σ ͎͔͎͙ͦͦ͡;͔͙ͫ͟ͻ ͙ ͎͙͎͙͒ͪͦͦ͡;͔͙ͫ͟ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟Σ Ή͎͙ͦͦ͟͡;͔͚ͫͦ͟ ͙ͫͭͯ͊ͼ͙͙Φ  

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈ:     1. ˽ ͙ͪͤΎ͙͔ͭ ͍ͦ͋ͦͫͤͦ͊ͤͤ·ͻ ͔ͪ΄͔͙͚ͤ ͙ͨͪ ͔ͪ͊ͣ͘΅͔͙͙ͤ ͦ͋Ά͔͍ͭͦ͟ ͙͊ͨͭ͊͟͡Έ͎ͤͦͦ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ 

 2. ˽ ͍ͦ·΄͔͙͔ͤ ͭͦ;͙ͤͦͫͭ ͨͦ͒ͫ;͖͍ͭͦ ͦ͋Ά͖͍ͣͦ ͪ͊͋ͦͭ ͙ͨͪ ͔ͨͦͫ͒ͯ͡Ό΅͔͚ ͙͍͔ͨ͊ͤͪͦ͟͡ ͔͙͙͙ͭͪͪͭͦͪ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ˻ ͔͔͔͙͔ͨͪ͒ͤ͡ ͔ͭͻ͙ͤͦ͟-Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͙ ͫͦͼ͙͊͡Έͤ·ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͙ͪ͊͘͡;ͤ·ͻ ͍͙͍͊ͪ͊ͤͭͦ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͦͯ͡;͔͙͔ͤ ͒͊ͤͤ·ͻ ͨͦ ͍ͦͫͤͦͤ· ͣͭ ͔ͻ͙ͤ;͔͙ͫͣ͟ ͙ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫͣ͟ ͔ͪ΄͔͙ͤΎͣ ͙ ͍ͦͫͤͦͤ·ͣ ͦ͋Ά͖ͣͤͦ-͙͍ͨ͊ͤͪͦͦ͡;ͤ·ͣ ͔ͨͦ͊͊ͭ͘͟͡Ύͣ, ͍ ͘Ύͭ· ͙ͣ ͘ ͦͤ͟ͼ͔ͨͭͯ͊͡Έ͚ͤͦ ͔͙ͣͦ͒͡ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈ:  мΦ̏ͺͺ͔͙͍ͭͤ͊͟Ύ ͦͼ͔ͤ͊͟ ͔ͭͻ͙ͤͦ͟-Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡ 

 нΦˤ͙͙ͯ͊͊͘͘͡ͼ͙Ύ ͙ ͯ;͖ͭ ͍͔ͫͻ ͺ͍͊ͭͦͪͦ͟Σ ͍͙͡ΎΌ΅͙ͻ ͤ͊ ͙ͨͪͤΎ͙͔ͭ ͪ ͔΄͔͙ͤΎ 
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˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ˾ ͊ͪ͊͋ͦͭ͊͘͟ ͙ ͍͔͙͔ͫͪ͊ͤͤ ͍͙͍͊ͪ͊ͤͭͦ ͊ͪͻ͙͔ͭͭͯͪͤͦ͟-͎͙͔ͪ͊͒ͦͫͭͪͦͭ͡Έͤ·ͻ ͦͤ͟ͼ͔ͨͼ͙͚ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫ·Σ ͍ ͦͭͦͪ͟·ͻ ͙͔ͤͫͭͪͯͣͤͭ· ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͍͙͍͊ͪ͊ͤͭͦ ͦͤ͟ͼ͔ͨͭͯ͊͡Έͤ·ͻ ͔͔͚ͣͦ͒͡ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈΥ  мΦ ˻͔͙͍ͨͪ͊ͭͤ͊Ύ ͪ͊ͪ͊͋ͦͭ͊͘͟ ͙ ͍͔͙͔ͫͪ͊ͤͤ ͔ͤͫͦ͟͡Έ͙͟ͻ ͍͙͍͊ͪ͊ͤͭͦ ͦͤ͟ͼ͔ͨͼ͙͚ 

 нΦ ˿ͦͪ͊͟΅͔͙͔ͤ ͍͔͔͙ͪͣͤ ͤ͊ ͨͪͦͼ͔͒ͯͪ· ͎͍͙ͫͦ͊ͫͦ͊ͤ͡Ύ ͍ ˻ˮˤ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ʕ ·ͨͯͫ͟ ;͔͔͔͚ͪͭ͗ ͙ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͚ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫ·Σ ͍ ͦͭͦͪ͟·ͻ ͤ͊ ͍͙͙ͦͫͤͦ͊ͤ ͪ͊ͪ͊͋ͦͭ͊ͤͤ͘·ͻ ͔͔͚ͣͦ͒͡ ͍ͨͪͦͦ͒Ύͭ ͍·ͨͯͫ͟ ͔͚ͨͪͦͭͤͦ͟ ͙ ͪ͊͋ͦ;͔͚ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈΥ  мΦ ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͨͪͦͼ͔ͫͫ͊ ͍·ͨͯͫ͊͟ ;͔͔͔͚ͪͭ͗ ͙ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͚ ͙͘ ͔͔͚ͣͦ͒͡  

 нΦ ˽͍ͦ·΄͔͙͔ͤ ͊͟;͔͍ͫͭ͊ ͔͚ͨͪͦͭͤͦ͟ ͙ ͪ͊͋ͦ;͔͚ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙ 

 оΦ ˢ͍͙ͭͦͣ͊ͭ;͔͔ͫͦ͟ ͍͔͙͔ͦ͋ͤͦͤ͡ ;͔͔͔͚ͪͭ͗ ͙ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͚ ͙ͨͪ ͍͔͔͙͙ͤͫͤ ͙͔͔͙͚ͣͤͤ͘ ͍ ͔ͣͦ͒͡Έ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ˽ ͍͔ͪͦͪ͊͟ ͙ ͦͼ͔ͤ͊͟ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫΣ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙͚ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͙͔͔͍͊ͤͭͪͫͦ͊ͤͤ͘·ͻ ͙͡ͼΣ ͦͭͦͪ͟·͔ ͙ͯ͘;͊Όͭ ͙ ͙͙͊ͤ͊ͪͯ͘͡Όͭ ͔͙ͣͦ͒͡ ͍ ͼ͔͡Ύͻ ͍͔͙ͨͪͦͪ͟ ͙ ͦͼ͔͙ͤ͟ ͙ͨͪͤΎͭ·ͻ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈΥ  мΦ ˽͍ͦ·΄͔͙͔ͤ ͍͙ͦ͋ͦͫͤͦ͊ͤͤͦͫͭΣ ͎͍͙ͫͦ͊ͫͦ͊ͤͤͦͫͭ͡ ͙ ͊͟;͔͍ͫͭ͊ ͙͙͔ͨͪͤͣ͊ͣ·ͻ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤ ͊͘ ͫ;͖ͭ ͍͔͎ͨͪͦͫͭͪ͊ͤͫͭͤͤͦͦ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡Ύ ͦ͋Ά͔ͭ͊͟ ͍ͦ ͍͙͍͊ͣͦͫ͘Ύ͙͘ ͙ͪ͊͘͡;ͤ·ͻ ͔͍ͪ͊͒ͦ͘͡ ͔ͨͪͦͭ͊͟ 

 нΦ ̂ͯ͡;΄͔͙͔ͤ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ͙ͨͪ ͎͍͙͙ͫͦ͊ͫͦ͊ͤ͡ ͔ͨͪͦͭͤ͟·ͻ ͔ͪ΄͔͙͚ͤ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ˽ ͍͔ͪͦͫͭͪ͊ͤͫͭͤͤ͊Ύ ͙ ͔͙ͣ͗͒ͫͼ͙͙ͨͤ͊ͪͤ͊͡Ύ ͙ͦͦͪ͒ͤ͊͟ͼ͙Ύ ͙ ͍·Ύ͍͔͙͔ͤ͡ ͙͙͚ͦ͘͟͡͡ όо5-͙ͦͦͪ͒ͤ͊͟ͼ͙Ύύ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͔ ͎ͨͪͦͪ͊ͣͣͤ·͔ ͙͔ͤͫͭͪͯͣͤͭ· ͍·Ύ͍͔͙ͤ͡Ύ ͙͙͚ͦ͘͟͡͡ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͔͙ͣ͗͒ͫͼ͙͙͚ͨͤ͊ͪͤͦ͡ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙ ͙ ͎͍͙ͫͦ͊ͫͦ͊ͤ͡Ύ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤΦ ͔̇͡Έ ͍·Ύ͍͔͙ͤ͡Ύ ͙ͦ͟͡͡π
͙͚͘ ͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͔͙͙ͯͫͭͪ͊ͤͤ ͤ͊͘;͙͔ͭ͡Έͤ·ͻ ͦͤ͟ͺ͙͍ͭͦ͟͡ ͍ ͔͔ͨͪͦͭ͟ ͒ͦ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙͔ͫͭͪͦͭ͡Έͤͦ-ͣͦͤͭ͊͗ͤ·ͻ ͪ͊͋ͦͭ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈΥ   мΦ ˸͙͙͙ͤͣ͊͘ͼ͙Ύ ͙ͦ͟͡;͔͍ͫͭ͊ ͙͙͚ͦ͘͟͡͡ ͒ͦ ͤ͊;͊͊͡ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ 

 нΦ ˽͍ͦ·΄͔͙͔ͤ ͎͍͙ͫͦ͊ͫͦ͊ͤͤͦͫͭ͡ ͙ ͊͟;͔͍ͫͭ͊ ͔ͨͪͦͭͤ͟·ͻ ͔ͪ΄͔͙͚ͤ 

 о ˽͙ͪͤΎ͙͔ͭ ͍ͯΎ͊ͤͤ͘·ͻ ͔ͪ΄͔͙͚ͤ ͨͦ ͔ͨͪͦͭͯ͟ ͫ ͯ;͖ͭͦͣ ͙ͦ͋ͦͪͤͦͫͭ͘ ͙͔͔͚ͤ͗ͤͪͤͦ ͔͙ͣͦ͒͡ 

 пΦ ˴͙͍͙͔ͦͤͫͭͪͯͪͦ͊ͤ ͼ͙ͺ͍͎ͪͦͦͦ ͔ͣ͊ͭ͊͟ ͔͙͚ͫͦͦͪͯ͗ͤ ͙͘ Ή͔͔͍ͣͤͭͦ͡Σ ͙͔ͫͦ͒͊ͤ͘ ͋͊͘· ͙͍ͭͨͦ·ͻ ͔ͪ΄͔͙͚ͤ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ˽ ͦ͒ͫ;͖ͭ ͦ͋Ά͖͍ͣͦ ͪ͊͋ͦͭ ͙ ͦͼ͔ͤ͊͟ ͔͚ͫͣͭͤͦ ͙͙ͫͭͦͣͦͫͭ όр5ύ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ͎͔͔͙ͦͣͭͪ;͔͙͔ͫ͟ ͙ ͙͙͍͊ͭͪ͋ͯͭͤ·͔ ͒͊ͤͤ·͔Σ ͨͦͯ͡;͔ͤͤ·͔ ͙͘ ͔͔͚ͣͦ͒͡Σ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͨͦ͒ͫ;͖ͭ͊ ͦ͋Ά͖͍ͣͦ ͪ͊͋ͦͭ ͙ ͦͼ͔͙ͤ͟ ͔͚ͫͣͭͤͦ ͙͙ͫͭͦͣͦͫͭ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈ  мΦ ́ͦ;ͤ·͚ ͨͦ͒ͫ;͖ͭ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ͙͔͙͚͒͘͡ ͙ ͔͙͍ͣ͊ͭͪ͊ͦ͡ 

 нΦ ˿ͦͪ͊͟΅͔͙͔ͤ ͍͔͔͙ͪͣͤ ͒͡Ύ ͎͍͙ͨͦ͒ͦͭͦ͟ ͒͊ͤͤ·ͻ ͒͡Ύ ͪ͊ͫ;͖ͭ͊ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͍ ͔͙ͣ͊ͭͪ͊͡Έͤ·ͻ ͙ ͍ͭͪͯ͒ͦ·ͻ ͔ͪͫͯͪͫ͊ͻ ͒͡Ύ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͔͚ͫͣͭͤͦ ͙͙ͫͭͦͣͦͫͭ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ 

 3. ˮ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͒͊ͤͤ·ͻ ͙͘ ͔͔͚ͣͦ͒͡ ͨͦ ͺ͙͙͘;͔͙ͫͣ͟ ͦ͋Ά͖ͣ͊ͣ ͙ͨͪ ͍͔͔͙͙ͨͪͦ͒ͤ ͦͤͯͪͫ͊͟͟ ͨͦ ͍·͋ͦͪͯ ͙͔ͫͭͪͦͭ͡Έ͎ͤͦͦ ͯ;͊ͫͭ͊͟ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ BIM:   ̏ ͔͙ͫͨͪͭ͊͘͟ ͔ͨͪͦͭ͊͟ ͙ ͍͔͒ͦͫͭͦͪͤͦͫͭΈ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͔͚ͫͣͭͤͦ ͙͙ͫͭͦͣͦͫͭ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ̇ˮ˸ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ      ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ̇ˮ˸ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͒͡Ύ ͍͔͔͙ͨͪͦ͒ͤΎ ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·ͻ ͍͔ͨͪͦͪͦ͟ ͍͔͍͙ͫͦͦͭͭͫͭΎ ͪ͊ͪ͊͋ͦͭ͊ͤͤ͘·ͻ ͔ͨͪͦͭͤ͟·ͻ ͔ͪ΄͔͙͚ͤ ͔͍͙ͭͪ͋ͦ͊ͤΎͣ ˹́˨ ͙ ͔͙ͦͪͪͭͤͦͫͭ͟͟ ͙͔͔͙ͨͪͣͤͤΎ ͔ͫͣͭͤ·ͻ ͪ͊ͫͼ͔ͤͦ͟   

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈΥ    мΦ ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͨͪͦͼ͔ͫͫ͊ ͍͔͔͙ͨͪͦ͒ͤΎ  Ή͔ͫͨͪͭͤ͟·ͻ ͍͔ͨͪͦͪͦ͟  

 нΦ ͔͙͔̂ͫͦͪͤ͟ ͨͪͦͼ͔ͫͫ͊ Ή͔͙ͫͨͪͭ͘͟· 

  оΦ ˽͍ͦ·΄͔͙͔ͤ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙ͦͭͪ͊͋ͦͭ͟ ͔͊ͣ͘;͙͚͊ͤ Ή͔͙ͫͨͪͭ͘͟· 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ˾ ͊ͪ͊͋ͦͭ͊͘͟ ͔ͨͪͦͭ͊͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊Σ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͔͎ͯͪͯͨͤͤͤͦͦ͟ ͔͔͍͎ͫͭͦͦ ͎ͪ͊ͺ͙͊͟ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͔͚ͣͦ͒͡ ͒͡Ύ ͙ͪ͊ͪ͊͋ͦͭ͘͟Υ ͎͙ͦͪ͊ͤ͊͘ͼ͙ͦͤͤͦ-͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤ ͤ͊ ͍͔ͯͪͦͤ ͼ͙͍ͦ͟͡ ͪ͊͋ͦͭ ͙ ͔ͦͣͨͫͤ͟͟͡·ͻ ͨͪͦͼ͔͍ͫͫͦΣ ͫͻ͔ͣ· ͔ͣͻ͙͊ͤ͊͘ͼ͙͙Σ ͍͙ͤͯͭͪͨͦ͡΅͊͒ͦ;͚ͤͦ ͎͙͙͙ͦͫͭ͟͡Σ ͔͎ͦͣͨͫͤͦͦ͟͟͡ 
͖͎ͯͪͯͨͤͤͤͦͦ͟ ͔͔͍͎ͫͭͦͦ ͎ͪ͊ͺ͙͊͟ ͔͙ͣͭͦ͒͊ͣ ͍͙ͯ͊͘͡Έ͎ͤͦͦ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͔ͨͯͭͣ ͙͙ͣͭ͊ͼ͙͙ ͙͔ͫͭͪͦͭ͡Έͤ·ͻ ͨͪͦͼ͔͍ͫͫͦ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈΥ  мΦ ˻͙͙ͨͭͣ͊͘ͼ͙Ύ ͍͙͍͊ͪ͊ͤͭͦ ͙͔ͫͭͪͦͭ͡Έ͎ͤͦͦ ͎͔͔ͤͪ͊͡Έ͎ͤͦͦ ͨ͊ͤ͊͡ ͙ ͔͔͍͎ͫͭͦͦ ͎ͪ͊ͺ͙͊͟ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ʕ ͙͙ͯ͊͊͘͘͡ͼ͙Ύ ͨͪͦͼ͔ͫͫ͊ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ όп5ύ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͔ ͎ͨͪͦͪ͊ͣͣͤ·͔ ͙͔ͤͫͭͪͯͣͤͭ· ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͙͔͎ͤͭͪ͊ͼ͙͙ ͒͊ͤͤ·ͻ ͔͔͚ͣͦ͒͡ ͙ ͔͊ͤ͒͊ͪͤͦ͟͡-͔͔͍͎ͫͭͦͦ ͎ͪ͊ͺ͙͊͟ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ ͍ ͼ͔͡Ύͻ 
͙͊ͤ͊͊͘͡ ͙ ͙͙ͦͨͭͣ͊͘ͼ͙͙ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έ͙ͤͦͫͭ ͍·͔͙ͨͦͤͤ͡Ύ ͪ͊͋ͦͭ ͨͦ ͔ͨͪͦͭͯ͟Σ ͍ ·Ύ͍͔͙͔ͤ͡ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤͦ-͍͔͔ͪͣͤͤ·ͻ ͙͙͚ͦ͘͟͡͡Σ ͍͔͙ͨͪͦͪ͟ ͍·͙͙ͨͦͤͣͦͫͭ͡ ͎͙ͦͪ͊ͤ͊͘ͼ͙ͦͤͤͦ-͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ  

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈ  мΦ˻͙͙ͨͭͣ͊͘ͼ͙Ύ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έ͙ͤͦͫͭ ͍·͔͙ͨͦͤͤ͡Ύ ͪ͊͋ͦͭ  

 нΦ ˤ·Ύ͍͔͙͔ͤ͡ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤͦ-͍͔͔ͪͣͤͤ·ͻ ͙͙͚ͦ͘͟͡͡  

 оΦ ˤ͙͙ͯ͊͊͘͘͡ͼ͙Ύ ͨ͊ͤ͡-ͺ͎͊ͭͤͦͦ͟ ͊ ͙ͤ͊͊͘͡ 
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˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ̂ ͍͔͙͔ͨͪ͊ͤ͡ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭͦͣ ͫ ͙͔͔͙͔ͨͪͣͤͤͣ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ όп5ύ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͔ ͎ͨͪͦͪ͊ͣͣͤ·͔ ͙͔ͤͫͭͪͯͣͤͭ· ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍ ͼ͔͡Ύͻ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͖͎ͯͪͯͨͤͤͤͦͦ͟ ͎ͪ͊ͺ͙͟ ͙͊  ͎ͪ͊ͺ͙͊͟ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͪ͊͋ͦͭΣ ͙ͦͦͪ͒ͤ͊͟ͼ͙Ύ ͙͔ͫͭͪͦͭ͡Έͤͦ-
ͣͦͤͭ͊͗ͤ·ͻ ͪ͊͋ͦͭΣ ͔͙͍͎ͦͨͪ͊ͭͤͦͦ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͙ ͙͙͎ͣͦͤͭͦͪͤ͊ ͪ͊͋ͦͭ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈΥ  мΦ ̂ͯ͡;΄͔͙͔ͤ ͨͪͦͼ͔͍ͫͫͦ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͙ ͦͤͭͪͦ͟͡Ύ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ 

 нΦ ˿ͦͪ͊͟΅͔͙͔ͤ ͙͍ͪͫͦ͟ ͫͪ·͍͊ ͍ͫͪͦͦ͟ ͪ͊͋ͦͭ 

 3. ˿ ͦͪ͊͟΅͔͙͔ͤ ͔ͪͫͯͪͫͤ·ͻ ͙͔͔͒ͪ͗͘͟ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ˥ ͔͔͙ͦ͒͘;͔͙͔ͫ͟ ͙͍ͪ͊͋ͦ͘;ͤ·͔ ͪ͊͋ͦͭ· 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ͔͙ͣͦ͒͡ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͍·ͤͦͫ͊ ͍ ͤ͊ͭͯͪͯ ͔ͨͪͦͭͤ͟·ͻ ͔ͪ΄͔͙͚ͤΣ ͍ ͭͦͣ ;͙͔ͫ͡ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͙͙͍ͪͦ͋ͦͭͪͦ͊ͤͤ͘·ͻ ͎͔͔͙ͦ͒͘;͔͙ͫ͟ͻ ͙͍ͨͪ͋ͦͪͦ ͙ ͫ ͙͔ͫͭͣ ͍͙͊ͭͦͣ͊ͭ;͔͎ͫͦͦ͟ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔ͭͻ͙͚ͤͦ͟ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈ  мΦ ˿ͦͪ͊͟΅͔͙͔ͤ ͍ͫͪͦͦ͟ ͙͍ͪ͊͋ͦ͘;ͤ·ͻ ͪ͊͋ͦͭ 

 нΦ ˽͍ͦ·΄͔͙͔ͤ ͭͦ;͙ͤͦͫͭ ͙ͨͦ͘ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ˽ ͙͍͙͔͊ͤͪͦ͊ͤ͡ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭͦͣ όсD) 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˴͙ͦͦͪ͒ͤ͊ͼ͙Ύ ͙͔ͫͭͪͦͭ͡Έͤͦ-ͣͦͤͭ͊͗ͤ·ͻ ͙ ͨͯͫͦͤ͊͊͒ͦ͟͡;ͤ·ͻ ͪ͊͋ͦͭ ͫ ͪ͊ͪ͊͋ͦͭͦ͘͟ ͙ ͍·͒͊;͔͚ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙ ͙ ͍͙ͨͦͫͭ͊͊ͣ͟ ͔͙͍ͣ͊ͭͪ͊ͦ͡ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈΥ  мΦ ˻͔͙͔ͭͦ͋ͪ͊͗ͤ ͙͙ͪͭ͟;͔͎ͫͦͦ͟ ͙ͨͯͭ ͔͎͊ͤ͒͊ͪͤͦͦ͟͡ ͎ͪ͊ͺ͙͊͟ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͪ͊͋ͦͭ 

 нΦ ˽͙͍͙͔͊ͤͪͦ͊ͤ͡ ͔ͪ͊ͣ͘΅͔͙ͤΎ ͦͤ͘· ͙͔ͫͭͪͦͭ͡Έͤ·ͻ ͪ͊͋ͦͭΣ ͫ ͯ;͖ͭͦͣ ͙͚͙ͫͭ͊͒ͤͦͫͭ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ ͒ͦ ͤ͊;͊͊͡ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͪ͊͋ͦͭ 

 оΦ ͔̂ͣͤΈ΄͔͙͔ͤ ͍͋ͪͦͫͦ·ͻ ͪ͊͋ͦͭ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ˥ ͔͔͙ͦ͒͘;͔͙͚ͫ͟ ͦͤͭͪͦ͟͡Έ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ͔͙͍ͦͨͪ͊ͭͤ·͔ ͒͊ͤͤ·͔ ͎͔͔͙ͦ͒͘;͔͚ͫͦ͟ ͙͙͔ͫͨͦͤͭ͡͡Έ͚ͤͦ ͫΆ͔͙ͣ͟ ͍͔ͫͦͣ΅͊Όͭ ͫ ͔ͣͦ͒͡Ύ͙ͣΥ ͒͡Ύ ͦͼ͔͙ͤ͟ ͍͔͍͙ͫͦͦͭͭͫͭΎ ͺ͙͊ͭ͟;͔͎ͫͦͦ͟ ͔͙ͨͦͦ͗ͤ͡Ύ ͦͤͫͭͪͯ͟͟ͼ͙͚ ͔ͨͪͦͭͤͦͣͯ͟Σ ͒͡Ύ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͍͔͙͡π
;͙ͤ ͔͙͚ͦͭͦͤͤ͟͡ ͍͍͔͔ͦ͒ͤͤ͘·ͻ ͦͤͫͭͪͯ͟͟ͼ͙͚ ͦͭ ͔ͨͪͦͭ͊͟Σ ͒͡Ύ ͺ͙ͫ͊͟ͼ͙͙ ͊͟;͔͍ͫͭ͊ ͙ ͦ͋Ά͖͍ͣͦ ͫͪ͟·ͭ·ͻ ͪ͊͋ͦͭ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈ  мΦ ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͪ͊͋ͦͭ ͨͦ ͎͔͔͙ͦ͒͘;͔ͫͦͣͯ͟ ͦͤͭͪͦ͟͡Ό 

 нΦ ˽͍ͦ·΄͔͙͔ͤ ͭͦ;͙ͤͦͫͭ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͪ͊͋ͦͭ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ̇ ͙ͺ͍͔ͪͦͦ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͙͔ͫͭͪͦͭ͡Έͤ·ͻ ͦͤͫͭͪͯ͟͟ͼ͙͚ ͙ ͙͔͙͚͒͘͡ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ͒͊ͤͤ·͔ ͙͘ ͔͔͚ͣͦ͒͡ ͔͔ͨͪ͒͊ΌͭͫΎ ͍ ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·͔ ͙͔ͫͫͭͣ·Σ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤͤ·͔ ͒͡Ύ ͎͍͙ͨͦ͒ͦͭͦ͟ ͍ͯͨͪ͊͡ΎΌ΅͙ͻ ͎ͨͪͦͪ͊ͣͣ ͒͡Ύ ͍ͫͭ͊ͤͦ͟ ͫ ;͙͍ͫͦ͡·ͣ ͎ͨͪͦͪ͊ͣͣͤ·ͣ ͍͔͙͔ͯͨͪ͊ͤͣ͡ ͍ ͼ͔͡Ύͻ 
ͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙͔ͫͭͪͦͭ͡Έͤ·ͻ ͦͤͫͭͪͯ͟͟ͼ͙͚ ͙ ͙͔͙͚͒͘͡ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈΥ  мΦ ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͨͪͦͼ͔ͫͫ͊ ͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ 

 нΦ ˻͔͔͋ͫͨ;͔͙͔ͤ ͍·͚ͫͦͦ͟ ͭͦ;͙ͤͦͫͭ ͎͔͔͙ͦͣͭͪ;͔͙ͫ͟ͻ ͔͍ͨ͊ͪ͊ͣͭͪͦ ͙͔͙͚͒͘͡ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ˸ ͙͙͎ͦͤͭͦͪͤ ͦͻͪ͊ͤ· ͭͪͯ͒͊ ͙ ͨͪͦͣ·΄͔͚ͤͤͦ͡ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͤ͊ ͙͔ͫͭͪͦͭ͡Έ͚ͤͦ ͨͦ͡΅͔͊͒͟ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ͔͙ͣͦ͒͡ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ ͔ͪ͊ͣ͘΅͔͙ͤΎ ͙ ͔ͨͦͫ͒ͯ͡Ό΅͔͎ͦ ͦͤͭͪͦ͟͡Ύ Ή͔͔͍ͣͤͭͦ͡Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙ͻ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͤ͊ ͙͔ͫͭͪͦͭ͡Έ͚ͤͦ ͨͦ͡΅͔͊͒͟ όΉ͔͔ͣͤͭ͡· ͊͘΅͙ͭͤ·ͻ ͎͔͙͚ͦͪ͊͗͒ͤ 
ͦͭ ͔͙ͨ͊͒ͤΎΣ ͔ͣͫͭ͊ ͔͙ͪ͊ͫͨͦͦ͗ͤ͡Ύ ͨͦ͗͊ͪͤ·ͻ ͎͙͍͒ͪ͊ͤͭͦΣ Ή͔͔ͣͤͭ͡· ͔͍ͫͦ͡Σ ͔͔ͨͪͻͦ͒ͤ·ͻ ͙͍ͣͦͫͭͦ͟ ͙ ͔ͫͭͪͣΎͤͦ͟Σ Ή͔͔ͣͤͭ͡· Ή͔͔͙ͭͪͦͫͤ͊͋͗ͤ͟͡Ύ ͙ ͍͔ͦͫ΅͔͙ͤΎ ͙ ͨͪΦύ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈ  мΦ ˻͙͙ͨͭͣ͊͘ͼ͙Ύ ͙ ͦͤͭͪͦ͟͡Έ ͔ͪ͊ͣ͘΅͔͙ͤΎ Ή͔͔͍ͣͤͭͦ͡Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙ͻ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͤ͊ ͙͔ͫͭͪͦͭ͡Έ͚ͤͦ ͨͦ͡΅͔͊͒͟ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ BIM:   ˿ ͙͔ͭͪͦͭ͡Έͤ·͚ ͦͤͭͪͦ͟͡Έ ͙ ͔ͭͻ͙ͤ;͔͙͚ͫ͟ ͤ͊͒ͦͪ͘ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ̇ˮ˸ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ      ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ̇ˮ˸ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͒͡Ύ ͍͔͔͙ͨͪͦ͒ͤΎ ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·ͻ ͍͔ͨͪͦͪͦ͟ ͍͔͍͙ͫͦͦͭͭͫͭΎ ͍·͔ͨͦͤͤͤ͡·ͻ ͙͔ͫͭͪͦͭ͡Έͤ·ͻ ͪ͊͋ͦͭ ͪ͊ͪ͊͋ͦͭ͊ͤͤ͘·ͣ ͔ͨͪͦͭͤ͟·ͣ ͔ͪ΄͔͙ͤΎͣ     

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈΥ     мΦ ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͨͪͦͼ͔ͫͫ͊ ͍͔͔͙ͨͪͦ͒ͤΎ ͍͔ͨͪͦͪͦ͟ ͍͔͍͙ͫͦͦͭͭͫͭΎ ͍·͔ͨͦͤͤͤ͡·ͻ ͪ͊͋ͦͭ ͔ͨͪͦͭͤ͟·ͣ ͔ͪ΄͔͙ͤΎͣ 

  нΦ ͔͙͔̂ͫͦͪͤ͟ ͨͪͦͼ͔ͫͫ͊ ͍͔ͨͪͦͪͦ͟ 

  оΦ ˽͍ͦ·΄͔͙͔ͤ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙͊ͤ͊͊͘͡ ͔͙͚ͦͭͦͤͤ͟͡ ͦͭ ͔ͨͪͦͭͤ͟·ͻ ͔ͪ΄͔͙͚ͤ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ˽ ͙͍͙͔͊ͤͪͦ͊ͤ͡ ͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͙ ͔ͪͣͦͤͭ͊ (7D) 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ͎͔͔͙ͦͣͭͪ;͔͙͔ͫ͟ ͙ ͙͙͍͊ͭͪ͋ͯͭͤ·͔ ͒͊ͤͤ·͔Σ ͨͦͯ͡;͔ͤͤ·͔ ͙͘ ͔͔͚ͣͦ͒͡Σ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍ ͙͔ͫͫͭͣ͊ͻ ͙͙͎ͣͦͤͭͦͪͤ͊ ͙ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙͔͔ͤ͗ͤͪͤ·͙ͣ ͙͔͙ͫͫͭͣ͊ͣ ͔͙͔ͣͭͪͦͨͦͭͤ͊͡ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈΥ  мΦ ˿͙͔͙͔ͤ͗ͤ Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·ͻ ͪ͊ͫͻ͍ͦ͒ͦ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ˸ ͙͙͎ͦͤͭͦͪͤ Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ όт5ύ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ͎͔͔͙ͦͣͭͪ;͔͙͔ͫ͟ ͙ ͙͙͍͊ͭͪ͋ͯͭͤ·͔ ͒͊ͤͤ·͔Σ ͨͦͯ͡;͔ͤͤ·͔ ͙͘ ͔͔͚ͣͦ͒͡Σ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍ ͙͔ͫͫͭͣ͊ͻ ͙͙͎ͣͦͤͭͦͪͤ͊ ͙ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙͔͔ͤ͗ͤͪͤ·͙ͣ ͙͔͙ͫͫͭͣ͊ͣ ͔͙͔ͣͭͪͦͨͦͭͤ͊͡ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈ:  мΦ ̂ͯ͡;΄͔͙͔ͤ ͨͪͦͼ͔ͫͫ͊ ͙͙͎ͣͦͤͭͦͪͤ͊ Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ 
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˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ̂ ͍͔͙͔ͨͪ͊ͤ͡ Ήͫͨͯ͊ͭ͊͟͡ͼ͙͔͚ ͔͙͔ͣͭͪͦͨͦͭͤ͊͡ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ͎͔͔͙ͦͣͭͪ;͔͙͔ͫ͟ ͙ ͙͙͍͊ͭͪ͋ͯͭͤ·͔ ͒͊ͤͤ·͔Σ ͨͦͯ͡;͔ͤͤ·͔ ͙͘ ͔͔͚ͣͦ͒͡Σ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍ ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·ͻ ͙͔ͫͫͭͣ͊ͻ ͍͔͙ͯͨͪ͊ͤ͡Ύ Ήͫͨͯ͊ͭ͊͟͡ͼ͙͔͚ ͔͙͔ͣͭͪͦͨͦͭͤ͊͡ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈΥ  мΦ ˽͔ͦ͒͒ͪ͗͊͟ ͍ ͊ͭͯ͊͟͡Έͤͦͣ ͫͦͫͭͦΎ͙͙ͤ ͒͊ͤͤ·ͻ ͨͦ ͊ͪͻ͙͔ͭͭͯͪͤ͟·ͣΣ ͙͍ͦͤͫͭͪͯͭͤ͟͟·ͣ ͔ͪ΄͔͙ͤΎͣ ͙ ͙͔͔ͤ͗ͤͪͤ·ͣ ͙͔ͫͫͭͣ͊ͣ  

 нΦ˽͍ͦ·΄͔͙͔ͤ ͍ͯͪͦͤΎ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͪ͊͋ͦͭ ͫͯ͗͋͡ Ήͫͨͯ͊ͭ͊͟͡ͼ͙͙ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ .LaΥ   ˸ ͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ ;͔͍ͪ͘·;͚͊ͤ·ͻ ͙ͫͭͯ͊ͼ͙͚ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ   ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ͔͙ͣͦ͒͡ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͙͙ͣͭ͊ͼ͙͎ͦͤͤͦͦ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ;͔͍ͪ͘·;͚͊ͤ·ͻ ͙ͫͭͯ͊ͼ͙͚ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈΥ  мΦ ˽͍ͦ·΄͔͙͔ͤ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͔͎͙͍͙ͪ͊ͪͦ͊ͤΎ ͤ͊ ;͔͍ͪ͘·;͚͊ͤ·͔ ͙ͫͭͯ͊ͼ͙͙ 

 нΦ ˿ͦͪ͊͟΅͔͙͔ͤ ͍ͫͪͦͦ͟ ͙ͨͪͤΎ͙ͭΎ ͔ͪ΄͔͙͚ͤ ͍ ;͔͍ͪ͘·;͚͊ͤ·ͻ ͙ͫͭͯ͊ͼ͙Ύͻ 

˭͊͒͊;͊ ͙͔͔͙ͨͪͣͤͤΎ BIMΥ ˸͔͙ͪͦͨͪΎ͙ͭΎ ͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ ͦͤͭͪͦ͟͡Ύ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ̇ˮ˸ 

˻͙͙͔ͨͫ͊ͤ ͊͒͊͘;͙Υ      ˽ͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ̇ˮ˸ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͒͡Ύ ͍͔͔͙ͨͪͦ͒ͤΎ ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·ͻ ͍͔ͨͪͦͪͦ͟ ͍͔͍͙ͫͦͦͭͭͫͭΎ ͔ͭͯ͟΅͙ͻ Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͔ͨͪͦͭͤ͟·ͣΣ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͙ ͙͍͔ͤͤπ
͙ͭ͊ͪ͊͘ͼ͙͙ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈΥ     мΦ ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͨͪͦͼ͔ͫͫ͊ ͙͙͎ͣͦͤͭͦͪͤ͊ Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͙ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ 

  нΦ ͔͙͔̂ͫͦͪͤ͟ ͨͪͦͼ͔ͫͫ͊ ͙͊ͤ͊͊͘͡ Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡ 

  оΦ ˽͍ͦ·΄͔͙͔ͤ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ 
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ʃʧʥʥʞʦʫʙʩʡʢ 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ 
ʨʝʰʝʥʠʷ 

ʇʦʤʝʱʝʥʠʷ -  + + +  + + + (+)  +     (+) (+) (+) +    +      
ʆʛʥʝʩʪʦʡʢʦʩʪʴ = ʂʣʘʩʩ  
ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʟʦʥʳ 

ʉʪʝʥʳ  
ʠ ʧʝʨʝʛʦʨʦʜʢʠ 

ʉʪʝʥʳ ʠ ʧʝʨʝʛʦʨʦʜʢʠ ʠʟ ʢʣʘ-
ʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [1] 

+ + + +  + + + (+) (+)  +    (+) (+) (+) + + + + + +    +  

ʉʪʝʥʳ ʠ ʧʝʨʝʛʦʨʦʜʢʠ ʠʟ  

ʢʘʨʢʘʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ [1] 
+ + + +  + + + (+) (+)      (+) (+) (+) + + + + + +    +  

ɺʠʪʨʘʞʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ [2] + + + +  + + + (+) (+)      (+) (+) (+) + + +  +     + 
ʀʤʧʦʩʪʳ, ʧʘʥʝʣʠ ʟʘʧʦʣʥʝʥʠʷ, 
ʦʢʥʘ, ʜʚʝʨʠ 

ʏʝʨʥʦʚʦʡ ʦʪʜʝʣʦʯʥʳʡ ʩʣʦʡ + + + +  + + + (+) (+)      (+) (+) (+) +   + +     + ɺ ʩʦʩʪʘʚʝ ʩʪʝʥʳ 

ʀʟʦʣʷʮʠʷ (ʪʝʧʣʦ/ʟʚʫʢʦ) + + + +  + + + (+) (+)      (+) (+) (+) +   + + +    + ɺ ʩʦʩʪʘʚʝ ʩʪʝʥʳ 

ʏʠʩʪʦʚʘʷ ʦʪʜʝʣʢʘ (ʦʙʣʠʮʦʚʢʘ) +  + +  + + +  (+)   +   (+) (+) (+) +   (+) +     +  

ʌʘʩʘʜ 

ʕʣʝʤʝʥʪʳ ʢʘʨʢʘʩʘ (ʠʤʧʦʩʪʳ) + + + + + + + + (+) (+)      (+) (+) (+) +    +     +  

ʇʘʥʝʣʠ ʚʠʪʨʘʞʘ + + + +  + + + (+) (+)      (+) (+) (+) + + +  +     + 
ʀʤʧʦʩʪʳ, ʧʘʥʝʣʠ ʟʘʧʦʣʥʝʥʠʷ, 
ʦʢʥʘ, ʜʚʝʨʠ 

ʆʢʥʘ + + + +  + + + (+) (+)      (+) (+) (+) +  + +     + +  

ɼʚʝʨʠ + + + +  + + + (+) (+)   +   (+) (+) (+) +  + +   +  + +  

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 
ʬʘʩʘʜʘ [3] 

+ + + +  + + + (+) (+)      (+) (+) (+) +    +     +  

ʂʨʦʚʣʷ 
ʀʟʦʣʷʮʠʦʥʥʦʝ ʧʦʢʨʳʪʠʝ ʢʨʦʚʣʠ 
[1] 

+ + + +  + + + (+) (+)      (+) (+) (+) +   + + +  +  + 
ʅʘʜʟʝʤʥʘʷ ʯʘʩʪʴ. ɼʦʧʫʩʪʠʤʦ 
ʚʢʣʶʯʘʪʴ ʚ ʩʦʩʪʘʚ ʦʜʥʦʡ ʤʥʦʛʦ-
ʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʆʪʚʝʨʩʪʠʷ  
ʚ ʩʪʝʥʘʭ  

ʠ ʧʝʨʝʛʦʨʦʜʢʘʭ 

ʇʨʦʸʤʳ (ʚ ʢʣʘʜʢʝ ʠ ʢʘʨʢʘʩʝ) + + + +  +  + (+) (+)      (+) (+) (+) + (+) (+) (+)      +  

ʀʥʞʝʥʝʨʥʳʝ ʦʪʚʝʨʩʪʠʷ + + + +  +  + (+) (+)      (+) (+) (+) + (+) (+) (+)      +  

ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʦʸʤʳ + + + +  +  + (+) (+)      (+) (+) (+) + (+) (+) (+) (+)     +  

ɿʘʧʦʣʥʝʥʠʝ  
ʧʨʦʸʤʦʚ 

ɼʚʝʨʥʳʝ ʟʘʧʦʣʥʝʥʠʷ, ʚʦʨʦʪʘ + + + +  + + + (+) (+)   +   (+) (+) (+) +  + +   +  + + 
ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʤʦʜʝʣʠʨʦʚʘʥ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʛʘʙʘʨʠʪ  
ʦʪʢʨʳʚʘʥʠʷ ʵʣʝʤʝʥʪʘ 

ʆʢʦʥʥʳʝ ʟʘʧʦʣʥʝʥʠʷ + + + +  + + + (+) (+)      (+) (+) (+) +  + +     + +  

ʃʶʢʠ, ʚʝʥʪʨʝʰʸʪʢʠ + + + +  + (+) + (+) (+) +  +   (+) (+) (+) +  + +     + +  

ʇʝʨʝʤʳʯʢʠ - +  + + + + + +  (+)  +    (+) (+) (+) + +     +  + +  

ʇʦʣʳ [1] - + + + +  + + + (+) (+)      (+) (+) (+) +   + + (+)  +  + 
ɼʦʧʫʩʪʠʤʦ ʚʢʣʶʯʘʪʴ ʚ ʩʦʩʪʘʚ 
ʦʜʥʦʡ ʤʥʦʛʦʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʇʦʪʦʣʢʠ - + + + +  + + + (+) (+)   +   (+) (+) (+) +   + +     +  

ʆʪʜʝʣʢʘ ʣʝʩʪʥʠʮ - + + + (+)  + + + (+) (+)      (+) (+) (+) +   +      + 
ʇʦʢʨʳʪʠʝ ʧʣʦʱʘʜʦʢ, ʧʨʦʩʪʫʧʝʡ, 
ʧʦʜʩʪʫʧʝʥʢʦʚ 

ʆʛʨʘʞʜʝʥʠʷ ʃʝʩʪʥʠʮʘ, ʧʘʥʜʫʩ + + + +  + + + (+) (+)      (+) (+) (+) + + +       + ʈʘʩʢʣʘʜʢʘ ʩʪʦʝʢ ʫʩʣʦʚʥʘʷ 
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ʂʨʦʚʣʷ + + + +  + + + (+) (+)      (+) (+) (+) + + +       + ʈʘʩʢʣʘʜʢʘ ʩʪʦʝʢ ʫʩʣʦʚʥʘʷ 

ʆʙʦʨʫʜʦʚʘʥʠʝ 

ʉʘʥʪʝʭʥʠʯʝʩʢʦʝ + + + +  +  + (+) (+)     (+) (+) (+) (+) +        + +  

ʃʦʪʢʠ ʠ ʪʨʘʧʳ + + + +  +  + (+) (+)     (+) (+) (+) (+) +        + +  

ʆʩʚʝʱʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ + + + +  +  + (+) (+)     + (+) (+) (+) +        + +  

ʉʢʘʤʴʠ + + + +  +  + (+) (+)     + (+) (+) (+) +        + +  

ʀʟʜʝʣʠʷ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ  
ʩʪʘʣʠ 

+ + + +  +  + (+) (+)     + (+) (+) (+) +        + + 
 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ  
ʢʦʥʩʪʨʫʢʮʠʠ 

ʉʪʨʝʤʷʥʢʠ + + + +  + + + (+) (+)     + (+) (+) (+) +  +      + + ʈʘʩʢʣʘʜʢʘ ʩʝʪʢʠ ʫʩʣʦʚʥʘʷ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʨʝʰʝʥʠʷ 

ɺʝʨʪʠʢʘʣʴʥʳʡ/ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʳʡ ʪʨʘʥʩ-

ʧʦʨʪ 

ʃʠʬʪʳ, ʵʩʢʘʣʘʪʦʨʳ,  
ʧʦʜʲʸʤʥʠʢʠ 

+ + + + + +  +  (+) +   + (+) (+) (+) (+) +         + 

 

ʅʘʚʠʛʘʮʠʷ ɿʥʘʢʠ, ʚʳʚʝʩʢʠ, ʩʭʝʤʳ, ʩʪʝʣʣʳ + + + (+)  (+)  +  (+)     (+) (+) (+) (+) +         +  

ʄʝʙʝʣʴ ʄʝʙʝʣʴ (ʪʠʧʦʚʘʷ), ʄɸʌ + + + +  (+)  +  (+)     (+) (+) (+) (+) +         +  

ʆʙʦʨʫʜʦʚʘʥʠʝ 
ʂʦʣʦʥʥʳ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦʚʘ, 
ʙʠʣʝʪʥʳʡ ʪʝʨʤʠʥʘʣ, ʪʫʨʥʠʢʝʪ 

+ + + +  +  +  (+)     (+) (+) (+) (+) +         + 
 

ʈʉʁʅɾʐɹʆʁʘ: 

  +  ɸʪʨʠʙʫʪ ʦʙʷʟʘʪʝʣʝʥ ʢ ʟʘʧʦʣʥʝʥʠʶ 

 (+)  ɸʪʨʠʙʫʪ ʞʝʣʘʪʝʣʴʥʦ ʟʘʧʦʣʥʠʪʴ, ʥʝ ʥʦʩʠʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

 
[1] 

 ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʩʦʩʪʘʚ ʩʣʦʸʚ ʤʥʦʛʦʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʊʠʧʘ.  
ʄʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʟʥʘʯʘʝʪʩʷ ʧʦ ʦʩʥʦʚʥʦʛʦ ʥʝʩʫʱʝʤʫ ʩʣʦʶ; 

 [2]  ɺʠʪʨʘʞʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʪʨʘʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

 
 [3]  ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʬʘʩʘʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʳʭ ʨʝʰʝʥʠʡ, ʛʜʝ ʜʠʘʧʘʟʦʥ ʧʨʦʨʘʙʦʪʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 300 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 

ʋʉɾɺʇɻɹʆʁʘ BIM: 

 ʊʠʧʳ: ʊʠʧʦʣʦʛʠʷ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʧʦʜʯʠʥʷʪʴʩʷ ʣʦʛʠʢʝ ʚ ʨʘʤʢʘʭ ʪʠʧʠʟʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʢʦʨʨʝʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʘ (ʘʪʨʠʙʫʪʳ ʠ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ),  
ʦʪʨʘʞʘʶʱʝʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ (ʪʠʧ ʦʢʥʘ, ʪʠʧ ʜʚʝʨʠ ʠ ʪ.ʜ.) 

 ʋʧʨʦʱʸʥʥʳʡ ʚʠʜ*: 

 

 

 

ʕʣʝʤʝʥʪ ʤʦʞʝʪ ʦʙʦʙʱʸʥʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ): 

- ʠʤʝʪʴ ʩʭʦʞʠʝ ʦʯʝʨʪʘʥʠʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʧʠʩʳʚʘʶʱʠʝʩʷ ʚ ʛʘʙʘʨʠʪ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʪʠʧʘ; 

- ʥʘʣʠʯʠʝ ʫ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʪʘʣʠʟʘʮʠʠ (ʩʦʝʜʠʥʝʥʠʝ, ʧʨʦʢʣʘʜʢʠ ʠ ʪ.ʧ.), ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʚʥʝʰʥʠʡ ʛʘʙʘʨʠʪ ʠ ʥʝ ʠʤʝʶʱʠʭ ʪʦʯʝʢ ʧʦʜʢʣʶʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ  

* ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 

- ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʬʦʨʘʟʤʝʪʢʫ (ʨʘʟʣʠʯʥʳʝ ʥʘʩʝʯʢʠ, ʩʠʤʚʦʣʳ, ʰʪʘʤʧʦʚʘʥʥʳʡ ʪʝʢʩʪ ʠ ʪ.ʜ) 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʨʦʚʳʭ ʪʝʢʩʪʫʨ 

 ʅʘʨʫʞʥʳʡ ʛʘʙʘʨʠʪ: ɼʣʠʥʘ / ʐʠʨʠʥʘ / ɺʳʩʦʪʘ: 

ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʧʣʦʱʘʜʴ ʠʣʠ ʦʙʲʸʤ (ʧʨʠʤʝʨ: ɹʘʣʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ɼʣʠʥʫ) 

 ʉʝʯʝʥʠʝ/ʇʨʦʬʠʣʴ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʤʝʪʢʫ ʦ ʩʚʦʸʤ ʩʝʯʝʥʠʠ ʚ ʩʣʫʯʘʷʭ: 

- ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ; 

- ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʵʣʝʤʝʥʪʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʯʝʥʠʝʤ (ʧʨʠʤʝʨ: ʙʘʣʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ) 

 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʪʦʯʥʦʝ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ 

 ʊʠʧ ʩʠʩʪʝʤʳ: ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ ʩʠʩʪʝʤʳ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ) 

 ʄʘʪʝʨʠʘʣ: ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʦʙʲʝʢʪʫ/ʵʣʝʤʝʥʪʫ; ʟʘʜʘʥ ʘʪʨʠʙʫʪʦʤ, ʣʠʙʦ ʫʢʘʟʘʥ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ 
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ʈʩʡʤʧʟʞʦʡʞ 2. ʋʙʚʤʡʯʙ ˊ 2 

ʋʩʞʚʧʛʙʦʡʸ ʣ ʦʙʪʴʲʞʦʡʷ ʝʙʦʦʴʥʡ ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʥʧʝʞʤʡ ɹʉʎʁʋɾʃʋʌʉʆʔʎ ʉɾʑɾʆʁʂ  

ʦʙ ʟʡʠʦʞʦʦʧʥ ʯʡʣʤʞ: ʈʉʇʎʇɿɽɾʆʁɾ ʖʃʈɾʉʋʁʀʔ 

  

ʖʫʙʨ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʧʚʳʞʣʫʙ ʄɻʕ (ʄʂʕ-ʆɼ 19/39) 
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ɸʨʭʠʪʝʢʪʫʨʥʳʝ 
ʨʝʰʝʥʠʷ 

ʇʦʤʝʱʝʥʠʷ - F F F                         F F F F F F F F F F F F F F F F F F F F F F F F F F F 

ʉʪʝʥʳ  
ʠ ʧʝʨʝʛʦʨʦʜʢʠ 

ʉʪʝʥʳ ʠ ʧʝʨʝʛʦʨʦʜʢʠ ʠʟ ʢʣʘ-
ʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [1] 

F  F F F F  F      F                     F                    

ʉʪʝʥʳ ʠ ʧʝʨʝʛʦʨʦʜʢʠ ʠʟ  
ʢʘʨʢʘʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ [1] 

F  F F F F  F      F                     F                    

ɺʠʪʨʘʞʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ [2]                                                       

ʏʝʨʥʦʚʦʡ ʦʪʜʝʣʦʯʥʳʡ ʩʣʦʡ F  F F    F                F F F F        F                    

ʀʟʦʣʷʮʠʷ (ʪʝʧʣʦ/ʟʚʫʢʦ)                                                       

ʏʠʩʪʦʚʘʷ ʦʪʜʝʣʢʘ (ʦʙʣʠʮʦʚ-
ʢʘ) 

F  F F    F                F F F F        F                    

ʌʘʩʘʜ 

ʕʣʝʤʝʥʪʳ ʢʘʨʢʘʩʘ (ʠʤʧʦʩʪʳ) F  F F  F  F                F F          F                    

ʇʘʥʝʣʠ ʚʠʪʨʘʞʘ F  F F  F  F                F F          F                    

ʆʢʥʘ F  F F    F   F F F F F               F     F                    

ɼʚʝʨʠ F F F F F   F F F F F F F                F F    F                    

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 
ʬʘʩʘʜʘ [3] 

F  F F  F  F                F F          F                    

ʂʨʦʚʣʷ 
ʀʟʦʣʷʮʠʦʥʥʦʝ ʧʦʢʨʳʪʠʝ 
ʢʨʦʚʣʠ [1] 

F  F F    F                F F F F        F                    

ʆʪʚʝʨʩʪʠʷ  
ʚ ʩʪʝʥʘʭ  

ʠ ʧʝʨʝʛʦʨʦʜʢʘʭ 

ʇʨʦʸʤʳ (ʚ ʢʣʘʜʢʝ ʠ ʢʘʨʢʘʩʝ)                                                       

ʀʥʞʝʥʝʨʥʳʝ ʦʪʚʝʨʩʪʠʷ                                                       

ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʦʸʤʳ                                                       

ɿʘʧʦʣʥʝʥʠʝ  
ʧʨʦʸʤʦʚ 

ɼʚʝʨʥʳʝ ʟʘʧʦʣʥʝʥʠʷ, ʚʦʨʦʪʘ F F F F    F F F F F F F                F     F                    

ʆʢʦʥʥʳʝ ʟʘʧʦʣʥʝʥʠʷ F  F F    F   F F F F F               F     F                    

ʃʶʢʠ, ʚʝʥʪʨʝʰʸʪʢʠ                                                       

ʇʝʨʝʤʳʯʢʠ -                                                       

ʇʦʣʳ [1] - F  F F   F F                F F F F        F                    

ʇʦʪʦʣʢʠ - F  F F    F                F F F F        F                    

ʆʪʜʝʣʢʘ ʣʝʩʪʥʠʮ - F  F F    F                F F F F        F                    

ʆʛʨʘʞʜʝʥʠʷ 
ʃʝʩʪʥʠʮʘ, ʧʘʥʜʫʩ F  F     F        F F F F F F F F          F  F                    

ʂʨʦʚʣʷ F  F     F              F F          F  F                    



 

37 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʆʙʦʨʫʜʦʚʘʥʠʝ 

ʉʘʥʪʝʭʥʠʯʝʩʢʦʝ                                                       

ʃʦʪʢʠ ʠ ʪʨʘʧʳ                                                       

ʆʩʚʝʱʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ                                                       

ʉʢʘʤʴʠ                                                       

ʀʟʜʝʣʠʷ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ  
ʩʪʘʣʠ 

                                                      

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ  
ʢʦʥʩʪʨʫʢʮʠʠ 

ʉʪʨʝʤʷʥʢʠ                                                       

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʨʝʰʝʥʠʷ 

ɺʝʨʪʠʢʘʣʴʥʳʡ/ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʳʡ ʪʨʘʥʩ-

ʧʦʨʪ 

ʃʠʬʪʳ, ʵʩʢʘʣʘʪʦʨʳ,  
ʧʦʜʲʸʤʥʠʢʠ 

                                                      

ʅʘʚʠʛʘʮʠʷ 
ɿʥʘʢʠ, ʚʳʚʝʩʢʠ, ʩʭʝʤʳ, 
ʩʪʝʣʣʳ 

                                                      

ʄʝʙʝʣʴ ʄʝʙʝʣʴ (ʪʠʧʦʚʘʷ), ʄɸʌ                                                       

ʆʙʦʨʫʜʦʚʘʥʠʝ 
ʂʦʣʦʥʥʳ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦ-
ʚʘ, ʙʠʣʝʪʥʳʡ ʪʝʨʤʠʥʘʣ, ʪʫʨ-
ʥʠʢʝʪ 

                                                      

ʈʉʁʅɾʐɹʆʁʘ: 

  F  ɸʪʨʠʙʫʪ rʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ  ʄɻʕ (ʄʂʕ-ʆɼ 19/39) 

    

 
[1] 

 ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʩʦʩʪʘʚ ʩʣʦʸʚ ʤʥʦʛʦʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʊʠʧʘ.  
ʄʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʟʥʘʯʘʝʪʩʷ ʧʦ ʦʩʥʦʚʥʦʛʦ ʥʝʩʫʱʝʤʫ ʩʣʦʶ; 

 [2]  ɺʠʪʨʘʞʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʪʨʘʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

 
 [3]  ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʬʘʩʘʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʳʭ ʨʝʰʝʥʠʡ, ʛʜʝ ʜʠʘʧʘʟʦʥ ʧʨʦʨʘʙʦʪʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 300 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 
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ʈʩʡʤʧʟʞʦʡʞ 2. ʈʩʡʤʧʟʞʦʡʞ ˊ 3 

ʋʩʞʚʧʛʙʦʡʸ ʣ ʦʙʪʴʲʞʦʡʷ ʝʙʦʦʴʥʡ ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʥʧʝʞʤʡ ɹʉʎʁʋɾʃʋʌʉʆʔʎ ʉɾʑɾʆʁʂ  

ʦʙ ʟʡʠʦʞʦʦʧʥ ʯʡʣʤʞ: ʈʉʇʎʇɿɽɾʆʁɾ ʖʃʈɾʉʋʁʀʔ 

  

ʖʫʙʨ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʧʚʳʞʣʫʙ ʄɻʕ (ʄʂʕ-ʆɼ 19/39) 
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ʂʦʤʤʝʥʪʘʨʠʡ 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ 
ʨʝʰʝʥʠʷ 

ʇʦʤʝʱʝʥʠʷ -                                 F F F F F F       

ʉʪʝʥʳ  
ʠ ʧʝʨʝʛʦʨʦʜʢʠ 

ʉʪʝʥʳ ʠ ʧʝʨʝʛʦʨʦʜʢʠ ʠʟ  
ʢʣʘʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [1] 

F F F F F F F F     F F               F F F              

ʉʪʝʥʳ ʠ ʧʝʨʝʛʦʨʦʜʢʠ ʠʟ  
ʢʘʨʢʘʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ [1] 

F F F F F F F F     F F               F F F              

ɺʠʪʨʘʞʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ [2]                                             

ʏʝʨʥʦʚʦʡ ʦʪʜʝʣʦʯʥʳʡ ʩʣʦʡ  F  F  F F F     F                F F F F             

ʀʟʦʣʷʮʠʷ (ʪʝʧʣʦ/ʟʚʫʢʦ)                                             

ʏʠʩʪʦʚʘʷ ʦʪʜʝʣʢʘ (ʦʙʣʠʮʦʚʢʘ)  F  F  F F F     F                F F F F             

ʌʘʩʘʜ 

ʕʣʝʤʝʥʪʳ ʢʘʨʢʘʩʘ (ʠʤʧʦʩʪʳ) F F F F F F F F                                     

ʇʘʥʝʣʠ ʚʠʪʨʘʞʘ F F F F F F F F                                     

ʆʢʥʘ F F F F    F F F F F F F F   F  F F F F F F F F            F F F F F  

ɼʚʝʨʠ F F F F   F F F F F F F F F F F F F                    F F F F F  

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 
ʬʘʩʘʜʘ [3] 

F F F F F F F F                                     

ʂʨʦʚʣʷ 
ʀʟʦʣʷʮʠʦʥʥʦʝ ʧʦʢʨʳʪʠʝ 
ʢʨʦʚʣʠ [1] 

 F  F  F F F     F                F F F F             

ʆʪʚʝʨʩʪʠʷ  
ʚ ʩʪʝʥʘʭ  

ʠ ʧʝʨʝʛʦʨʦʜʢʘʭ 

ʇʨʦʸʤʳ (ʚ ʢʣʘʜʢʝ ʠ ʢʘʨʢʘʩʝ)                                             

ʀʥʞʝʥʝʨʥʳʝ ʦʪʚʝʨʩʪʠʷ                                             

ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʦʸʤʳ                                             

ɿʘʧʦʣʥʝʥʠʝ  
ʧʨʦʸʤʦʚ 

ɼʚʝʨʥʳʝ ʟʘʧʦʣʥʝʥʠʷ, ʚʦʨʦʪʘ F F F F   F F F F F F F F F F F F F                    F F F F F  

ʆʢʦʥʥʳʝ ʟʘʧʦʣʥʝʥʠʷ F F F F    F F F F F F F F   F  F F F F F F F F            F F F F F  

ʃʶʢʠ, ʚʝʥʪʨʝʰʸʪʢʠ                                             

ʇʝʨʝʤʳʯʢʠ -                                             

ʇʦʣʳ [1] -  F  F  F F F     F                F F F F             

ʇʦʪʦʣʢʠ -  F  F  F F F     F                F F F F             

ʆʪʜʝʣʢʘ ʣʝʩʪʥʠʮ -  F  F  F F F     F               F F F F F             

ʆʛʨʘʞʜʝʥʠʷ 
ʃʝʩʪʥʠʮʘ, ʧʘʥʜʫʩ F F F F F F  F                                     

ʂʨʦʚʣʷ F F F F F F  F                                     
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ʆʙʦʨʫʜʦʚʘʥʠʝ 

ʉʘʥʪʝʭʥʠʯʝʩʢʦʝ                                             

ʃʦʪʢʠ ʠ ʪʨʘʧʳ                                             

ʆʩʚʝʱʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ                                             

ʉʢʘʤʴʠ                                             

ʀʟʜʝʣʠʷ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ  
ʩʪʘʣʠ 

                                            

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ  
ʢʦʥʩʪʨʫʢʮʠʠ 

ʉʪʨʝʤʷʥʢʠ                                             

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʨʝʰʝʥʠʷ 

ɺʝʨʪʠʢʘʣʴʥʳʡ/ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʳʡ ʪʨʘʥʩ-

ʧʦʨʪ 

ʃʠʬʪʳ, ʵʩʢʘʣʘʪʦʨʳ,  
ʧʦʜʲʸʤʥʠʢʠ 

                                            

ʅʘʚʠʛʘʮʠʷ 
ɿʥʘʢʠ, ʚʳʚʝʩʢʠ, ʩʭʝʤʳ, 
ʩʪʝʣʣʳ 

                                            

ʄʝʙʝʣʴ ʄʝʙʝʣʴ (ʪʠʧʦʚʘʷ), ʄɸʌ                                             

ʆʙʦʨʫʜʦʚʘʥʠʝ 
ʂʦʣʦʥʥʳ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦ-
ʚʘ, ʙʠʣʝʪʥʳʡ ʪʝʨʤʠʥʘʣ, 
ʪʫʨʥʠʢʝʪ 

                                            

ʈʉʁʅɾʐɹʆʁʘ: 

  F  ɸʪʨʠʙʫʪ rʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ  ʄɻʕ (ʄʂʕ-ʆɼ 19/39) 

    

 
[1] 

 ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʩʦʩʪʘʚ ʩʣʦʸʚ ʤʥʦʛʦʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʊʠʧʘ.  
ʄʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʟʥʘʯʘʝʪʩʷ ʧʦ ʦʩʥʦʚʥʦʛʦ ʥʝʩʫʱʝʤʫ ʩʣʦʶ; 

 [2]  ɺʠʪʨʘʞʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʪʨʘʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

 
 [3]  ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʬʘʩʘʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʳʭ ʨʝʰʝʥʠʡ, ʛʜʝ ʜʠʘʧʘʟʦʥ ʧʨʦʨʘʙʦʪʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 300 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 
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ʈʩʡʤʧʟʞʦʡʞ 2. ʋʙʚʤʡʯʙ ˊ 4 

ʋʩʞʚʧʛʙʦʡʸ ʣ ʦʙʪʴʲʞʦʡʷ ʝʙʦʦʴʥʡ ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʥʧʝʞʤʡ ɹʉʎʁʋɾʃʋʌʉʆʔʎ ʉɾʑɾʆʁʂ ʦʙ ʟʡʠʦʞʦʦʧʥ ʯʡʣʤʞ: ʊʋʉʇʁʋɾʄʕʊʋɻʇ 
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ʃʧʥʥʞʦʫʙʩʡʢ 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ 
ʨʝʰʝʥʠʷ 

ʇʦʤʝʱʝʥʠʷ - +  +       + +         +  + + +                 

ʉʪʝʥʳ  
ʠ ʧʝʨʝʛʦʨʦʜʢʠ 

ʉʪʝʥʳ ʠ ʧʝʨʝʛʦʨʦʜʢʠ ʠʟ  
ʢʣʘʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [1] + + +  +  + +   + +       + +      +   + + + + +        

ʉʪʝʥʳ ʠ ʧʝʨʝʛʦʨʦʜʢʠ ʠʟ  
ʢʘʨʢʘʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ [1] + + +  +  + +   + +       +    +      +   + + + + +        

ɺʠʪʨʘʞʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ [2] + + +  +  + +   + +       + +      +   + + + + +        

ʏʝʨʥʦʚʦʡ ʦʪʜʝʣʦʯʥʳʡ ʩʣʦʡ + + +  +  + +   + +       + +      +   + + + + +        

ʀʟʦʣʷʮʠʷ (ʪʝʧʣʦ/ʟʚʫʢʦ) + + +  +  + +   + +       + +      +   + + + + +        

ʏʠʩʪʦʚʘʷ ʦʪʜʝʣʢʘ (ʦʙʣʠʮʦʚʢʘ) + + +  +  + +   + +       + +      +   + + + + +        

ʌʘʩʘʜ 

ʕʣʝʤʝʥʪʳ ʢʘʨʢʘʩʘ (ʠʤʧʦʩʪʳ) +    +  + +                                 

ʇʘʥʝʣʠ ʚʠʪʨʘʞʘ     +             +                       

ʆʢʥʘ +    +  +   +    +  + + +             +   + + + + +   

ɼʚʝʨʠ +    +  +  + +    + + + + +                       

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 
ʬʘʩʘʜʘ [3] +  +  + + + +  + +  +      +                    +  

ʂʨʦʚʣʷ 
ʀʟʦʣʷʮʠʦʥʥʦʝ ʧʦʢʨʳʪʠʝ 
ʢʨʦʚʣʠ [1] +  +       +          + +                    

ʆʪʚʝʨʩʪʠʷ  
ʚ ʩʪʝʥʘʭ  

ʠ ʧʝʨʝʛʦʨʦʜʢʘʭ 

ʇʨʦʸʤʳ (ʚ ʢʣʘʜʢʝ ʠ ʢʘʨʢʘʩʝ) +    +    Ã Ã  Ã         Ã     +                 

ʀʥʞʝʥʝʨʥʳʝ ʦʪʚʝʨʩʪʠʷ +    +   Ã Ã  Ã         Ã     +                

ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʦʸʤʳ +    +   Ã Ã  Ã         Ã     +                            

ɿʘʧʦʣʥʝʥʠʝ  
ʧʨʦʸʤʦʚ 

ɼʚʝʨʥʳʝ ʟʘʧʦʣʥʝʥʠʷ, ʚʦʨʦʪʘ +    +  +  + +    + + + + +                       

ʆʢʦʥʥʳʝ ʟʘʧʦʣʥʝʥʠʷ +    +  +   +    +  + + +             +   + + + + +   

ʃʶʢʠ, ʚʝʥʪʨʝʰʸʪʢʠ     +    +  +                              

ʇʝʨʝʤʳʯʢʠ -     +  + +                                 

ʇʦʣʳ [1] - +  Ã  +       +        + +                    

ʇʦʪʦʣʢʠ - +   + + + + + + +          +                     

ʆʪʜʝʣʢʘ ʣʝʩʪʥʠʮ - +        +   +        +       + +             

ʆʛʨʘʞʜʝʥʠʷ 
ʃʝʩʪʥʠʮʘ, ʧʘʥʜʫʩ     +  + +   +                              

ʂʨʦʚʣʷ     +  + +   +                              
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ʆʙʦʨʫʜʦʚʘʥʠʝ 

ʉʘʥʪʝʭʥʠʯʝʩʢʦʝ     + + + + +  +                              

ʃʦʪʢʠ ʠ ʪʨʘʧʳ     + + + + +  +                              

ʆʩʚʝʱʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ     +   + +  +                              

ʉʢʘʤʴʠ     +   + +  +                              

ʀʟʜʝʣʠʷ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ  
ʩʪʘʣʠ 

    +   + +  +                             
 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ  
ʢʦʥʩʪʨʫʢʮʠʠ 

ʉʪʨʝʤʷʥʢʠ     +      +                              

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʨʝʰʝʥʠʷ 

ɺʝʨʪʠʢʘʣʴʥʳʡ/ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʳʡ ʪʨʘʥʩ-

ʧʦʨʪ 

ʃʠʬʪʳ, ʵʩʢʘʣʘʪʦʨʳ,  
ʧʦʜʲʸʤʥʠʢʠ 

    +    +  +                             

 

ʅʘʚʠʛʘʮʠʷ 
ɿʥʘʢʠ, ʚʳʚʝʩʢʠ, ʩʭʝʤʳ, ʩʪʝʣ-
ʣ r

    + +  + +                               
 

ʄʝʙʝʣʴ ʄʝʙʝʣʴ (ʪʠʧʦʚʘʷ), ʄɸʌ     +   + +                                

ʆʙʦʨʫʜʦʚʘʥʠʝ 
ʂʦʣʦʥʥʳ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦʚʘ, 
ʙʠʣʝʪʥʳʡ ʪʝʨʤʠʥʘʣ, ʪʫʨʥʠʢʝʪ 

    +   + +                               
 

ʈʉʁʅɾʐɹʆʁʘ: 

  +  ɸʪʨʠʙʫʪ ʦʙʷʟʘʪʝʣʝʥ ʢ ʟʘʧʦʣʥʝʥʠʶ 

 Ã  ɸʪʨʠʙʫʪ ʞʝʣʘʪʝʣʴʥʦ ʟʘʧʦʣʥʠʪʴ, ʥʝ ʥʦʩʠʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

 
[1] 

 ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʩʦʩʪʘʚ ʩʣʦʸʚ ʤʥʦʛʦʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʊʠʧʘ.  
ʄʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʟʥʘʯʘʝʪʩʷ ʧʦ ʦʩʥʦʚʥʦʛʦ ʥʝʩʫʱʝʤʫ ʩʣʦʶ; 

 [2]  ɺʠʪʨʘʞʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʪʨʘʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

 
 [3]  ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʬʘʩʘʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʳʭ ʨʝʰʝʥʠʡ, ʛʜʝ ʜʠʘʧʘʟʦʥ ʧʨʦʨʘʙʦʪʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 300 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 

ʋʉɾɺʇɻɹʆʁʘ BIM: 

 ʊʠʧʳ: ʊʠʧʦʣʦʛʠʷ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʧʦʜʯʠʥʷʪʴʩʷ ʣʦʛʠʢʝ ʚ ʨʘʤʢʘʭ ʪʠʧʠʟʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʢʦʨʨʝʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʘ (ʘʪʨʠʙʫʪʳ ʠ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ),  
ʦʪʨʘʞʘʶʱʝʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ (ʪʠʧ ʦʢʥʘ, ʪʠʧ ʜʚʝʨʠ ʠ ʪ.ʜ.) 

 ʋʧʨʦʱʸʥʥʳʡ ʚʠʜ*: 

 

 

 

ʕʣʝʤʝʥʪ ʤʦʞʝʪ ʦʙʦʙʱʸʥʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ): 

- ʠʤʝʪʴ ʩʭʦʞʠʝ ʦʯʝʨʪʘʥʠʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʧʠʩʳʚʘʶʱʠʝʩʷ ʚ ʛʘʙʘʨʠʪ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʪʠʧʘ; 

- ʥʘʣʠʯʠʝ ʫ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʪʘʣʠʟʘʮʠʠ (ʩʦʝʜʠʥʝʥʠʝ, ʧʨʦʢʣʘʜʢʠ ʠ ʪ.ʧ.), ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʚʥʝʰʥʠʡ ʛʘʙʘʨʠʪ ʠ ʥʝ ʠʤʝʶʱʠʭ ʪʦʯʝʢ ʧʦʜʢʣʶʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ  

* ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 

- ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʬʦʨʘʟʤʝʪʢʫ (ʨʘʟʣʠʯʥʳʝ ʥʘʩʝʯʢʠ, ʩʠʤʚʦʣʳ, ʰʪʘʤʧʦʚʘʥʥʳʡ ʪʝʢʩʪ ʠ ʪ.ʜ) 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʨʦʚʳʭ ʪʝʢʩʪʫʨ 

 ʅʘʨʫʞʥʳʡ ʛʘʙʘʨʠʪ: ɼʣʠʥʘ / ʐʠʨʠʥʘ / ɺʳʩʦʪʘ: 

ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʧʣʦʱʘʜʴ ʠʣʠ ʦʙʲʸʤ (ʧʨʠʤʝʨ: ɹʘʣʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ɼʣʠʥʫ) 

 ʉʝʯʝʥʠʝ/ʇʨʦʬʠʣʴ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʤʝʪʢʫ ʦ ʩʚʦʸʤ ʩʝʯʝʥʠʠ ʚ ʩʣʫʯʘʷʭ: 

- ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ; 

- ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʵʣʝʤʝʥʪʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʯʝʥʠʝʤ (ʧʨʠʤʝʨ: ʙʘʣʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ) 

 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʪʦʯʥʦʝ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ 

 ʊʠʧ ʩʠʩʪʝʤʳ: ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ ʩʠʩʪʝʤʳ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ) 

 ʄʘʪʝʨʠʘʣ: ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʦʙʲʝʢʪʫ/ʵʣʝʤʝʥʪʫ; ʟʘʜʘʥ ʘʪʨʠʙʫʪʦʤ, ʣʠʙʦ ʫʢʘʟʘʥ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ 
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ʃʧʥʥʞʦʫʙʩʡʢ 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ 
ʨʝʰʝʥʠʷ 

ʇʦʤʝʱʝʥʠʷ - Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã   Ã Ã   Ã   Ã          

ʉʪʝʥʳ  
ʠ ʧʝʨʝʛʦʨʦʜʢʠ 

ʉʪʝʥʳ ʠ ʧʝʨʝʛʦʨʦʜʢʠ ʠʟ ʢʣʘ-
ʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [1] Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã      Ã    Ã Ã             

ʉʪʝʥʳ ʠ ʧʝʨʝʛʦʨʦʜʢʠ ʠʟ  
ʢʘʨʢʘʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ [1] Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã          Ã Ã             

ɺʠʪʨʘʞʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ [2] Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã   Ã      Ã Ã             

ʏʝʨʥʦʚʦʡ ʦʪʜʝʣʦʯʥʳʡ ʩʣʦʡ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã          Ã Ã             

ʀʟʦʣʷʮʠʷ (ʪʝʧʣʦ/ʟʚʫʢʦ) Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã          Ã Ã             

ʏʠʩʪʦʚʘʷ ʦʪʜʝʣʢʘ (ʦʙʣʠʮʦʚʢʘ) Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã          Ã Ã             

ʌʘʩʘʜ 

ʕʣʝʤʝʥʪʳ ʢʘʨʢʘʩʘ (ʠʤʧʦʩʪʳ) Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã   Ã      Ã Ã             

ʇʘʥʝʣʠ ʚʠʪʨʘʞʘ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã   Ã      Ã Ã             

ʆʢʥʘ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã    Ã Ã Ã Ã            

ɼʚʝʨʠ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã  Ã   Ã Ã Ã  Ã          

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 
ʬʘʩʘʜʘ [3] Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã      Ã Ã Ã            

ʂʨʦʚʣʷ 
ʀʟʦʣʷʮʠʦʥʥʦʝ ʧʦʢʨʳʪʠʝ 
ʢʨʦʚʣʠ [1] Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã      Ã Ã Ã Ã            

ʆʪʚʝʨʩʪʠʷ  
ʚ ʩʪʝʥʘʭ  

ʠ ʧʝʨʝʛʦʨʦʜʢʘʭ 

ʇʨʦʸʤʳ (ʚ ʢʣʘʜʢʝ ʠ ʢʘʨʢʘʩʝ) Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã          Ã  Ã           

ʀʥʞʝʥʝʨʥʳʝ ʦʪʚʝʨʩʪʠʷ Ã Ã Ã Ã Ã 
Ã

     
Ã Ã Ã Ã Ã Ã Ã Ã          Ã  Ã           

ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʦʸʤʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã          Ã  Ã           

ɿʘʧʦʣʥʝʥʠʝ  
ʧʨʦʸʤʦʚ 

ɼʚʝʨʥʳʝ ʟʘʧʦʣʥʝʥʠʷ, ʚʦʨʦʪʘ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã  
Ã

  
  Ã Ã Ã  Ã          

ʆʢʦʥʥʳʝ ʟʘʧʦʣʥʝʥʠʷ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã    Ã Ã Ã Ã            

ʃʶʢʠ, ʚʝʥʪʨʝʰʸʪʢʠ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã  Ã  Ã Ã Ã Ã  Ã          

ʇʝʨʝʤʳʯʢʠ -                   Ã                  

ʇʦʣʳ [1] - Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã    Ã     Ã Ã Ã             
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ʇʦʪʦʣʢʠ - Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã          Ã Ã             

ʆʪʜʝʣʢʘ ʣʝʩʪʥʠʮ - Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã   Ã  Ã 
Ã

   
Ã

  
            

ʆʛʨʘʞʜʝʥʠʷ 
ʃʝʩʪʥʠʮʘ, ʧʘʥʜʫʩ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã      Ã Ã             

ʂʨʦʚʣʷ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã      Ã Ã             

ʆʙʦʨʫʜʦʚʘʥʠʝ 

ʉʘʥʪʝʭʥʠʯʝʩʢʦʝ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã     Ã     Ã Ã             

ʃʦʪʢʠ ʠ ʪʨʘʧʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã     Ã     Ã Ã   Ã          

ʆʩʚʝʱʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ                  Ã                   

ʉʢʘʤʴʠ                  Ã                   

ʀʟʜʝʣʠʷ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ  
ʩʪʘʣʠ                  Ã                  

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ  
ʢʦʥʩʪʨʫʢʮʠʠ 

ʉʪʨʝʤʷʥʢʠ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã     Ã     Ã Ã             

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʨʝʰʝʥʠʷ 

ɺʝʨʪʠʢʘʣʴʥʳʡ/  
ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ 
ʪʨʘʥʩʧʦʨʪ 

ʃʠʬʪʳ, ʵʩʢʘʣʘʪʦʨʳ,  
ʧʦʜʲʸʤʥʠʢʠ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã       Ã      Ã    Ã Ã Ã Ã Ã Ã Ã Ã 

 

ʅʘʚʠʛʘʮʠʷ ɿʥʘʢʠ, ʚʳʚʝʩʢʠ, ʩʭʝʤʳ, ʩʪʝʣʣʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã   Ã    Ã      Ã   Ã          

ʄʝʙʝʣʴ ʄʝʙʝʣʴ (ʪʠʧʦʚʘʷ), ʄɸʌ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã Ã      Ã Ã            

ʆʙʦʨʫʜʦʚʘʥʠʝ 
ʂʦʣʦʥʥʳ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦʚʘ, 
ʙʠʣʝʪʥʳʡ ʪʝʨʤʠʥʘʣ, ʪʫʨʥʠʢʝʪ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã       Ã      Ã            

 

ʈʉʁʅɾʐɹʆʁʘ: 

  Ã  ɸʪʨʠʙʫʪ ʞʝʣʘʪʝʣʴʥʦ ʟʘʧʦʣʥʠʪʴ, ʥʝ ʥʦʩʠʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

 
[1] 

 ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʩʦʩʪʘʚ ʩʣʦʸʚ ʤʥʦʛʦʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʊʠʧʘ.  
ʄʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʟʥʘʯʘʝʪʩʷ ʧʦ ʦʩʥʦʚʥʦʛʦ ʥʝʩʫʱʝʤʫ ʩʣʦʶ; 

 [2]  ɺʠʪʨʘʞʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʪʨʘʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

 [3]  ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʬʘʩʘʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʳʭ ʨʝʰʝʥʠʡ, ʛʜʝ ʜʠʘʧʘʟʦʥ ʧʨʦʨʘʙʦʪʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 300 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ 

 
 [3]  ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʬʘʩʘʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʳʭ ʨʝʰʝʥʠʡ, ʛʜʝ ʜʠʘʧʘʟʦʥ ʧʨʦʨʘʙʦʪʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 300 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 

ʋʉɾɺʇɻɹʆʁʘ BIM: 
 

 ʊʠʧʳ: ʊʠʧʦʣʦʛʠʷ ɻ ʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʧʦʜʯʠʥʷʪʴʩʷ ʣʦʛʠʢʝ ʚ ʨʘʤʢʘʭ ʪʠʧʠʟʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ:  

- ʢʦʨʨʝʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʘ (ʘʪʨʠʙʫʪʳ ʠ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ), ʦʪʨʘʞʘʶʱʝʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ (ʪʠʧ 
ʦʢʥʘ, ʪʠʧ ʜʚʝʨʠ ʠ ʪ.ʜ.) 

 ʅʘʨʫʞʥʳʡ ʛʘʙʘʨʠʪ: ɼʣʠʥʘ/ʰʠʨʠʥʘ/ʚʳʩʦʪʘ  

ʵʣʝʤʝʥʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʧʣʦʱʘʜʴ ʠʣʠ ʦʙʲʸʤ (ʧʨʠʤʝʨ: ɹʘʣʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ɼʣʠʥʫ) 

 ʉʝʯʝʥʠʝ/ʇʨʦʬʠʣʴ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʪʦʯʥʦʝ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ 

 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ ʩʠʩʪʝʤʳ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ) 

 ʊʠʧ ʩʠʩʪʝʤʳ: ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʦʙʲʝʢʪʫ/ʵʣʝʤʝʥʪʫ; ʟʘʜʘʥ ʘʪʨʠʙʫʪʦʤ, ʣʠʙʦ ʫʢʘʟʘʥ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ 
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ʈʩʡʤʧʟʞʦʡʞ 2. ʋʙʚʤʡʯʙ ˊ 6 
 
 

ʋʩʞʚʧʛʙʦʡʸ ʣ ʦʙʪʴʲʞʦʡʷ ʝʙʦʦʴʥʡ ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʥʧʝʞʤʡ ʃʇʆʊʋʉʌʃʋʁɻʆʔʎ ʉɾʑɾʆʁʂ ʦʙ ʟʡʠʦʞʦʦʧʥ ʯʡʣʤʞ: ʈʉʇɾʃʋʁʉʇɻɹʆʁɾ 
 

ʖʫʙʨ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʧʚʳʞʣʫʙ ʈʩʧʞʣʫʡʩʧʛʙʦʡʞ 
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ʃʧʥʥʞʦʫʙʩʡʢ 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ 
ʨʝʰʝʥʠʷ 

ʆʛʨʘʞʜʝʥʠʷ  
ʢʦʪʣʦʚʘʥʘ 

- + + +  +  + (+) + +    (+) (+) (+) +   +  +   + +  

ʉʚʘʠ + + +  +  + (+) + +    (+) (+) (+) +   +  +   + +  

ʅʝʩʫʱʠʝ ʩʪʝʥʳ - + + +  + (+) + (+) + +    (+) (+) (+) +  (+) + + +   (+) +  

ʇʝʨʝʢʨʳʪʠʷ - + + +  + (+) + (+) + +    (+) (+) (+) +  (+) + + +   (+) +  

ʇʦʢʨʳʪʠʷ - + + +  + (+) + (+) + +    (+) (+) (+) +   + + +  + (+) +  

ʅʝʩʫʱʠʝ ʢʦʣʦʥʥʳ, 
ʧʠʣʦʥʳ 

- + + + + + (+) + (+) + +    (+) (+) (+) + (+) (+) (+) (+) +   + +  

ɹʘʣʢʠ - + + + + + (+) + (+) + +    (+) (+) (+) + (+) (+) (+)  +  (+) + + ɺʢʣʶʯʘʷ ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʂʘʧʠʪʝʣʠ - + + + (+) + (+) + (+) + +    (+) (+) (+) +     +   + +  

ʃʝʩʪʥʠʮʳ - + + +  +  + (+)      (+) (+) (+) +     +   + +  

ʆʪʚʝʨʩʪʠʷ ʚ ʥʝʩʫ-
ʱʠʭ ʩʪʝʥʘʭ ʠ ʧʝʨʝ-

ʢʨʳʪʠʷʭ 

ʇʨʦʸʤʳ ʜʚʝʨʥʳʝ, ʦʢʦʥʥʳʝ + + +  +  + (+)      (+) (+) (+) +    (+)    +   

ʀʥʞʝʥʝʨʥʳʝ  
ʦʪʚʝʨʩʪʠʷ/ʅʠʰʠ  

+ + +  +  + (+)      (+) (+) (+) +    (+)    +   

ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʦʸʤʳ + + +  +  + (+)      (+) (+) (+) +    (+)    +   

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʢʦʥʩʪʨʫʢʮʠʠ 

ʌʘʭʚʝʨʢʠ + + + + +  + (+) +   (+)  (+) (+) (+) + +     +  + +  

ɻʠʣʴʟʳ + + +  +  + (+) +   (+)  (+) (+) (+) + + +    + (+) + +  

ʇʨʠʷʤʢʠ - + + +  +  + (+)      (+) (+) (+) + + + +  +   (+) +  

ʉʪʝʨʞʥʝʚʳʝ  
ʩʠʩʪʝʤʳ (ʤʝʪʘʣʣʠ-
ʯʝʩʢʠʝ ʥʝʩʫʱʠʝ 
ʢʦʥʩʪʨʫʢʮʠʠ 

- + + + + + (+) + (+) +  + (+)  (+) (+) (+) + + + + + + + + + + 
ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ 
ʵʣʝʤʝʥʪʦʚ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʢʦʥʩʪʨʫʢʮʠʠ 

ʉʪʨʝʤʷʥʢʠ, ʩʪʘʣʴʥʳʝ  
ʣʝʩʪʥʠʮʳ, ʄʦʩʪʠʢʠ 

+ + +  +  + (+)      (+) (+) (+) +        + +  

ʂʦʥʩʪʨʫʢʮʠʠ ʧʦʜ ʠʥʞʝʥʝʨ-
ʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

+ + +  +  + (+)      (+) (+) (+) +        + + 
ɼʦʧʫʩʪʠʤʦ ʥʝ ʤʦʜʝʣʠ-
ʨʦʚʘʪʴ ʤʝʣʢʠʝ ʧʦʜʚʝʩʳ 

ʈʘʤʧʘ, ʧʘʥʜʫʩ - + + +  + (+) + (+)      (+) (+) (+) +   +  +  + + +  

ʌʫʥʜʘʤʝʥʪʳ 
ʃʦʪʢʦʚʳʝ ʧʣʠʪʳ + +   + (+) + (+) + +    (+) (+) (+) +   + + +  (+) + +  

ʌʫʥʜʘʤʝʥʪʳ + +   + (+) + (+) + +    (+) (+) (+) +   + + +  (+) + +  



 

46 

 

 

 

 
ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʧʣʠʪʘ + + +  + (+) + (+) + +    (+) (+) (+) +   + + +  (+) + +  

ʇʦʜʛʦʪʦʚʢʘ ʧʦʜ ʬʫʥʜʘʤʝʥʪ + + +  + (+) + (+) + +    (+) (+) (+) +   + + +  (+) + +  

ʊʦʥʥʝʣʴ ʊʦʥʥʝʣʴ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ + + + + +  + (+)     (+) (+) (+) (+) + (+) (+) (+) (+) +  + + +  

ʇʣʘʪʬʦʨʤʘ ʇʘʩʩʘʞʠʨʩʢʘʷ ʧʣʘʪʬʦʨʤʘ        (+)      (+) (+) (+)         + +  

ʊʨʘʩʩʘ ʣʠʥʠʠ 

ʂʦʥʪʘʢʪʥʳʡ ʨʝʣʴʩ + + + + +  + (+)     (+) (+) (+) (+) +        + +  

ʂʨʝʧʣʝʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ ʨʝʣʴʩʘ + + +  +  + (+)     (+) (+) (+) (+) +        + +  

ʈʝʣʴʩʳ + + + + +  + (+)     (+) (+) (+) (+) +        + +  

ʐʧʘʣʳ + + +  +  + (+)     (+) (+) (+) (+) +        + +  

ɾʸʩʪʢʦʝ ʦʩʥʦʚʘʥʠʝ ʧʫʪʠ + + +  +  + (+)  +    (+) (+) (+) +     +    +  

ʉʢʨʳʪʳʝ ʨʘʙʦʪʳ 

ʄʦʣʥʠʝʟʘʱʠʪʘ + + +  +  + (+)      (+) (+) (+) +      +  + +  

ɻʠʜʨʦʠʟʦʣʷʮʠʷ ʚʝʨʪʠʢʘʣʴʥʘʷ + + +  +  + (+) +   (+)  (+) (+) (+) +   + + +   + +  

ɻʠʜʨʦʠʟʦʣʷʮʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ + + +  +  + (+) +   (+)  (+) (+) (+) +   + + + +  + +  

ʊʝʧʣʦ/ʧʘʨʦʠʟʦʣʷʮʠʷ + + +  +  + (+)    (+)  (+) (+) (+) +   + + + +  + +  

ɸʨʤʠʨʦʚʘʥʠʝ + + + + +  + (+) + +  (+)  (+) (+) (+) +      +  + +  

ɼʝʬʦʨʤʘʮʠʦʥʥʳʡ ʰʦʚ + + + (+) + (+) + + +   (+) (+) (+) (+) (+) + + (+) (+) (+) +    +  

ɿʘʢʣʘʜʥʳʝ ʜʝʪʘʣʠ + + +  +  + (+) +     (+) (+) (+) +      +  + +  

ʈʉʁʅɾʐɹʆʁʘ: 

 +  ɸʪʨʠʙʫʪ ʦʙʷʟʘʪʝʣʝʥ ʢ ʟʘʧʦʣʥʝʥʠʶ 

(+) ɸʪʨʠʙʫʪ ʞʝʣʘʪʝʣʴʥʦ ʟʘʧʦʣʥʠʪʴ, ʥʝ ʥʦʩʠʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 

ʋʉɾɺʇɻɹʆʁʘ BIM: 

 ʊʠʧʳ: ʊʠʧʦʣʦʛʠʷ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʧʦʜʯʠʥʷʪʴʩʷ ʣʦʛʠʢʝ ʚ ʨʘʤʢʘʭ ʪʠʧʠʟʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʢʦʨʨʝʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʘ (ʘʪʨʠʙʫʪʳ ʠ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ),  
ʦʪʨʘʞʘʶʱʝʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ (ʪʠʧ ʦʢʥʘ, ʪʠʧ ʜʚʝʨʠ ʠ ʪ.ʜ.) 

 ʋʧʨʦʱʸʥʥʳʡ ʚʠʜ*: 

 

 

 

ʕʣʝʤʝʥʪ ʤʦʞʝʪ ʦʙʦʙʱʸʥʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ): 

- ʠʤʝʪʴ ʩʭʦʞʠʝ ʦʯʝʨʪʘʥʠʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʧʠʩʳʚʘʶʱʠʝʩʷ ʚ ʛʘʙʘʨʠʪ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʪʠʧʘ; 

- ʥʘʣʠʯʠʝ ʫ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʪʘʣʠʟʘʮʠʠ (ʩʦʝʜʠʥʝʥʠʝ, ʧʨʦʢʣʘʜʢʠ ʠ ʪ.ʧ.), ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʚʥʝʰʥʠʡ ʛʘʙʘʨʠʪ ʠ ʥʝ ʠʤʝʶʱʠʭ ʪʦʯʝʢ ʧʦʜʢʣʶʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ  

* ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 

- ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʬʦʨʘʟʤʝʪʢʫ (ʨʘʟʣʠʯʥʳʝ ʥʘʩʝʯʢʠ, ʩʠʤʚʦʣʳ, ʰʪʘʤʧʦʚʘʥʥʳʡ ʪʝʢʩʪ ʠ ʪ.ʜ) 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʨʦʚʳʭ ʪʝʢʩʪʫʨ 

 ʅʘʨʫʞʥʳʡ ʛʘʙʘʨʠʪ: ɼʣʠʥʘ / ʐʠʨʠʥʘ / ɺʳʩʦʪʘ: 

ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʧʣʦʱʘʜʴ ʠʣʠ ʦʙʲʸʤ (ʧʨʠʤʝʨ: ɹʘʣʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ɼʣʠʥʫ) 

 ʉʝʯʝʥʠʝ/ʇʨʦʬʠʣʴ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʤʝʪʢʫ ʦ ʩʚʦʸʤ ʩʝʯʝʥʠʠ ʚ ʩʣʫʯʘʷʭ: 

- ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ; 

- ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʵʣʝʤʝʥʪʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʯʝʥʠʝʤ (ʧʨʠʤʝʨ: ʙʘʣʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ) 

 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʪʦʯʥʦʝ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ 

 ʊʠʧ ʩʠʩʪʝʤʳ: ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ ʩʠʩʪʝʤʳ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ) 

 ʄʘʪʝʨʠʘʣ: ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʦʙʲʝʢʪʫ/ʵʣʝʤʝʥʪʫ; ʟʘʜʘʥ ʘʪʨʠʙʫʪʦʤ, ʣʠʙʦ ʫʢʘʟʘʥ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ 
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ʖʫʙʨ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʧʚʳʞʣʫʙ ʅɼʖ (ʅʃʖ-ʇɽ 19/39) 
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ʂʦʥʩʪʨʫʢ-
ʪʠʚʥʳʝ 
ʨʝʰʝʥʠʷ 

ʆʛʨʘʞʜʝʥʠʷ  
ʢʦʪʣʦʚʘʥʘ 

- 

                                                     

ʉʚʘʠ 

      

F 

           

F F F F F F F F F 

                          

ʅʝʩʫʱʠʝ ʩʪʝʥʳ - F F F F F F F F F F F         F F F F F F F F F     F F F                   

ʇʝʨʝʢʨʳʪʠʷ - F F F F F F F F F F F F        F F F F F F F F         F F F F F F F F F F F F       

ʇʦʢʨʳʪʠʷ - F F F F F      F  F F F F                                      

ʅʝʩʫʱʠʝ ʢʦʣʦʥʥʳ,  
ʧʠʣʦʥʳ 

- F F F F F  F F F  F      F F  F  F F F F F F F                    F F F F F  

ɹʘʣʢʠ - F F F F F  F F F  F      F F  F  F F F F F F F       F                  F 

ʂʘʧʠʪʝʣʠ - F F F F F F F F F F F F        F F F F F F F F F        F F F F F F F F F F F F       

ʃʝʩʪʥʠʮʳ -                                                      

ʆʪʚʝʨʩʪʠʷ ʚ ʥʝʩʫʱʠʭ 
ʩʪʝʥʘʭ ʠ ʧʝʨʝʢʨʳʪʠʷʭ 

ʇʨʦʸʤʳ ʜʚʝʨʥʳʝ, ʦʢʦʥʥʳʝ                                                      

ʀʥʞʝʥʝʨʥʳʝ ʦʪʚʝʨ-
ʩʪʠʷ/ʅʠʰʠ  

                                                     

ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʦʸʤʳ                                                      

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥ-
ʩʪʨʫʢʮʠʠ 

ʌʘʭʚʝʨʢʠ                                                      

ɻʠʣʴʟʳ                                                      

ʇʨʠʷʤʢʠ -                                                      

ʉʪʝʨʞʥʝʚʳʝ ʩʠʩʪʝʤʳ 
(ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʥʝʩʫ-
ʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

-                                                      

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʥ-
ʩʪʨʫʢʮʠʠ 

ʉʪʨʝʤʷʥʢʠ, ʩʪʘʣʴʥʳʝ  
ʣʝʩʪʥʠʮʳ, ʄʦʩʪʠʢʠ 

                                                     

ʂʦʥʩʪʨʫʢʮʠʠ ʧʦʜ ʠʥʞʝʥʝʨ-
ʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

                                                     

ʈʘʤʧʘ, ʧʘʥʜʫʩ -                                                      

ʌʫʥʜʘʤʝʥʪʳ 

ʃʦʪʢʦʚʳʝ ʧʣʠʪʳ F F F F F  F             F F F F F F F F F F F F F                      

ʌʫʥʜʘʤʝʥʪʳ F F F F F  F             F F F F F F F F F F F F F                      

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʧʣʠʪʘ F F F F F F F F F F F F        F F F F F F F F         F F F F F F F F F F F F       
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ʇʦʜʛʦʪʦʚʢʘ ʧʦʜ ʬʫʥʜʘʤʝʥʪ                                                      

ʊʦʥʥʝʣʴ ʊʦʥʥʝʣʴ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ                                                      

ʇʣʘʪʬʦʨʤʘ ʇʘʩʩʘʞʠʨʩʢʘʷ ʧʣʘʪʬʦʨʤʘ                                                      

ʊʨʘʩʩʘ ʣʠʥʠʠ 

ʂʦʥʪʘʢʪʥʳʡ ʨʝʣʴʩ                                                      

ʂʨʝʧʣʝʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ  
ʨʝʣʴʩʘ 

                                                     

ʈʝʣʴʩʳ                                                      

ʐʧʘʣʳ                                                      

ɾʸʩʪʢʦʝ ʦʩʥʦʚʘʥʠʝ ʧʫʪʠ                                                      

ʉʢʨʳʪʳʝ ʨʘʙʦʪʳ 

ʄʦʣʥʠʝʟʘʱʠʪʘ                                                      

ɻʠʜʨʦʠʟʦʣʷʮʠʷ ʚʝʨʪʠʢʘʣʴ-
ʥʘʷ 

                                                     

ɻʠʜʨʦʠʟʦʣʷʮʠʷ  
ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

                                                     

ʊʝʧʣʦ/ʧʘʨʦʠʟʦʣʷʮʠʷ                                                      

ɸʨʤʠʨʦʚʘʥʠʝ                                                      

ɼʝʬʦʨʤʘʮʠʦʥʥʳʡ ʰʦʚ                                                      

ɿʘʢʣʘʜʥʳʝ ʜʝʪʘʣʠ                                                      

ʈʉʁʅɾʐɹʆʁʘ: 

  F ɸʪʨʠʙʫʪʳ ʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ  ʄɻʕ (ʄʂʕ-ʆɼ 19/39) 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 
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ʈʩʡʤʧʟʞʦʡʞ 2. ʋʙʚʤʡʯʙ ˊ 8 
 

ʋʩʞʚʧʛʙʦʡʸ ʣ ʦʙʪʴʲʞʦʡʷ ʝʙʦʦʴʥʡ ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʥʧʝʞʤʡ ʃʇʆʊʋʉʌʃʋʁɻʆʔʎ ʉɾʑɾʆʁʂ ʦʙ ʟʡʠʦʞʦʦʧʥ ʯʡʣʤʞ: ʈʉʇʎʇɿɽɾʆʁɾ ʖʃʊʈɾʉʋʁʀʔ 
 

ʖʫʙʨ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʧʚʳʞʣʫʙ ʅɼʖ (ʅʃʖ-ʇɽ 19/39) 
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ʥʞʦ-
ʫʙʩʡʢ 

ʂʦʥʩʪʨʫʢ-
ʪʠʚʥʳʝ 
ʨʝʰʝʥʠʷ 

ʆʛʨʘʞʜʝʥʠʷ  
ʢʦʪʣʦʚʘʥʘ 

-                                                           

 

ʉʚʘʠ F F   F F F    F       F F F F          F F F F                F F F F F F    

 

ʅʝʩʫʱʠʝ ʩʪʝʥʳ - F F F F F F F F F F F              F F F F F F F F F F                F F F F F F     

ʇʝʨʝʢʨʳʪʠʷ - F F F F F F F  F  F F F            F F F F F F      F F F F F F F F F F F F   F F F F F F     

ʇʦʢʨʳʪʠʷ - F F   F F F  F  F F F            F F F F F F                              

ʅʝʩʫʱʠʝ ʢʦʣʦʥʥʳ,  
ʧʠʣʦʥʳ 

- F F F F F F F  F  F   F F F   F F F F         F  F  F F F F            F F F F F F     

ɹʘʣʢʠ -           F        F F F          F  F               F F F F F F F F     

ʂʘʧʠʪʝʣʠ - F F F F F F F F F F F F F            F F F F F F      F F F F F F F F F F F F   F F F F F F     

ʃʝʩʪʥʠʮʳ -                                                            

ʆʪʚʝʨʩʪʠʷ ʚ ʥʝʩʫʱʠʭ 
ʩʪʝʥʘʭ ʠ ʧʝʨʝʢʨʳʪʠʷʭ 

ʇʨʦʸʤʳ ʜʚʝʨʥʳʝ,  
ʦʢʦʥʥʳʝ 

                                                           

ʀʥʞʝʥʝʨʥʳʝ  
ʦʪʚʝʨʩʪʠʷ/ʅʠʰʠ  

                                                           

ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʦʸʤʳ                                                            

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥ-
ʩʪʨʫʢʮʠʠ 

ʌʘʭʚʝʨʢʠ     F      F            F F                                F F F  

ɻʠʣʴʟʳ                                                            

ʇʨʠʷʤʢʠ -                                                            

ʉʪʝʨʞʥʝʚʳʝ ʩʠʩʪʝʤʳ 
(ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʥʝ-
ʩʫʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

-     F      F            F F                                F F F  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʥ-
ʩʪʨʫʢʮʠʠ 

ʉʪʨʝʤʷʥʢʠ, ʩʪʘʣʴʥʳʝ  
ʣʝʩʪʥʠʮʳ, ʄʦʩʪʠʢʠ 

    F      F            F F                                F F F  

ʂʦʥʩʪʨʫʢʮʠʠ ʧʦʜ  
ʠʥʞʝʥʝʨʥʦʝ  
ʦʙʦʨʫʜʦʚʘʥʠʝ 

    F      F            F F                                F F F  

ʈʘʤʧʘ, ʧʘʥʜʫʩ -                                                            

ʌʫʥʜʘʤʝʥʪʳ 

ʃʦʪʢʦʚʳʝ ʧʣʠʪʳ F F F F F F F    F      F              F F F F                F F F F F F     

ʌʫʥʜʘʤʝʥʪʳ F F F F F F F    F      F              F F F F                F F F F F F     

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ 
ʧʣʠʪʘ 

F F F F F F F F F F F F F            F F F F F F     F F F F F F F F F F F F F   F F F F F F     

ʇʦʜʛʦʪʦʚʢʘ ʧʦʜ  
ʬʫʥʜʘʤʝʥʪ 
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ʊʦʥʥʝʣʴ 

ʊʦʥʥʝʣʴ ʢʨʫʛʣʦʛʦ  
ʩʝʯʝʥʠʷ 

                                                           

ʇʣʘʪʬʦʨʤʘ 
ʇʘʩʩʘʞʠʨʩʢʘʷ  
ʧʣʘʪʬʦʨʤʘ 

                                                           

ʊʨʘʩʩʘ ʣʠʥʠʠ 

ʂʦʥʪʘʢʪʥʳʡ ʨʝʣʴʩ                                                            

ʂʨʝʧʣʝʥʠʝ  
ʢʦʥʪʘʢʪʥʦʛʦ ʨʝʣʴʩʘ 

                                                           

ʈʝʣʴʩʳ                                                            

ʐʧʘʣʳ                                                            

ɾʸʩʪʢʦʝ ʦʩʥʦʚʘʥʠʝ 
ʧʫʪʠ 

                                                           

ʉʢʨʳʪʳʝ ʨʘʙʦʪʳ 

ʄʦʣʥʠʝʟʘʱʠʪʘ                                                            

ɻʠʜʨʦʠʟʦʣʷʮʠʷ  
ʚʝʨʪʠʢʘʣʴʥʘʷ 

                                                           

ɻʠʜʨʦʠʟʦʣʷʮʠʷ  
ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

                                                           

ʊʝʧʣʦ/ʧʘʨʦʠʟʦʣʷʮʠʷ                                                            

ɸʨʤʠʨʦʚʘʥʠʝ                                                            

ɼʝʬʦʨʤʘʮʠʦʥʥʳʡ 
ʰʦʚ 

                                                           

ɿʘʢʣʘʜʥʳʝ ʜʝʪʘʣʠ                                                            

ʈʉʁʅɾʐɹʆʁʘ: 

  F ɸʪʨʠʙʫʪ rʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ  ʄɻʕ (ʄʂʕ-ʆɼ 19/39) 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 
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ʈʩʡʤʧʟʞʦʡʞ 2. ʋʙʚʤʡʯʙ ˊ 9 
 
 

ʋʩʞʚʧʛʙʦʡʸ ʣ ʦʙʪʴʲʞʦʡʷ ʝʙʦʦʴʥʡ ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʥʧʝʞʤʡ ʃʇʆʊʋʉʌʃʋʁɻʆʔʎ ʉɾʑɾʆʁʂ ʦʙ ʟʡʠʦʞʦʦʧʥ ʯʡʣʤʞ: ʊʋʉʇʁʋɾʄʕʊʋɻʇ 
 

 

ʖʫʙʨ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʧʚʳʞʣʫʙ ʊʫʩʧʡʫʞʤʵʪʫʛʧ 
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ʨʝʰʝʥʠʷ 

ʆʛʨʘʞʜʝʥʠʷ  
ʢʦʪʣʦʚʘʥʘ 

- 
 

 

                     

 

ʉʚʘʠ 
 

 

                     

 

ʅʝʩʫʱʠʝ ʩʪʝʥʳ - +  + +    +    + +   + + +  +  +   

ʇʝʨʝʢʨʳʪʠʷ - + + +   + + +    +    +  +  + +    

ʇʦʢʨʳʪʠ ̫ - + + +   + + +    +    +  +  + +    

ʅʝʩʫʱʠʝ ʢʦʣʦʥʥʳ, 
ʧʠʣʦʥʳ 

-   +  (+) +    (+) + (+)    + (+) (+)  +  (+)   

ɹʘʣʢʠ - + + +    (+)  (+)  + (+) (+)   + (+) (+)  + (+)    

ʂʘʧʠʪʝʣʠ - + +  +  + + +    +    +  +  + +    

ʃʝʩʪʥʠʮʳ -  +  +    +    +    +         

ʆʪʚʝʨʩʪʠʷ ʚ ʥʝʩʫ-
ʱʠʭ ʩʪʝʥʘʭ ʠ ʧʝʨʝ-

ʢʨʳʪʠʷʭ 

ʇʨʦʸʤʳ ʜʚʝʨʥʳʝ, ʦʢʦʥʥʳʝ (+)   (+)    +            +     

ʀʥʞʝʥʝʨʥʳʝ  
ʦʪʚʝʨʩʪʠʷ/ʅʠʰʠ  

(+)   (+)    +            +     

ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʦʸʤʳ (+)   (+)    +            +     

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʢʦʥʩʪʨʫʢʮʠʠ 

ʌʘʭʚʝʨʢʠ   +   +   +  +     + +   +     
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ʇʨʠ̫ʤʢʠ -                         

ʉʪʝʨʞʥʝʚʳʝ  
ʩʠʩʪʝʤʳ (ʤʝʪʘʣʣʠ-
ʯʝʩʢʠʝ ʥʝʩʫʱʠʝ ʢʦʥ-

ʩʪʨʫʢʮʠʠ 

- +      +  + (+)    (+)  + +   +   +  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʢʦʥʩʪʨʫʢʮʠʠ 

ʉʪʨʝʤʷʥʢʠ, ʩʪʘʣʴʥʳʝ  
ʣʝʩʪʥʠʮʳ, ʄʦʩʪʠʢʠ 

                        

ʂʦʥʩʪʨʫʢʮʠʠ ʧʦʜ ʠʥʞʝʥʝʨ-
ʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

                        

ʈʘʤʧʘ, ʧʘʥʜʫʩ -    +    +        +         
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ʌʫʥʜʘʤʝʥʪʳ 

ʃʦʪʢʦʚʳʝ ʧʣʠʪʳ + + +   +    (+)     (+) + + (+)  +  (+)   

ʌʫʥʜʘʤʝʥʪʳ                         

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʧʣʠʪʘ                         

ʇʦʜʛʦʪʦʚʢʘ ʧʦʜ ʬʫʥʜʘʤʝʥʪ                         

ʊʦʥʥʝʣʴ ʊʦʥʥʝʣʴ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ                         

ʇʣʘʪʬʦʨʤʘ ʇʘʩʩʘʞʠʨʩʢʘʷ ʧʣʘʪʬʦʨʤʘ                         

ʊʨʘʩʩʘ ʣʠʥʠʠ 

ʂʦʥʪʘʢʪʥʳʡ ʨʝʣʴʩ                         

ʂʨʝʧʣʝʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ 
ʨʝʣʴʩʘ 

                       
 

ʈʝʣʴʩʳ                         

ʐʧʘʣʳ                         

ɾʩyʪʢʦʝ ʦʩʥʦʚʘʥʠʝ ʧʫʪʠ                         

ʉʢʨrʪʳʝ ʨʘʙʦʪʳ 

ʄʦʣʥʠʝʟʘʱʠʪʘ                         

ɻʠʜʨʦʠʟʦʣʷʮʠʷ  
ʚʝʨʪʠʢʘʣʴʥʘʷ 

                        

ɻʠʜʨʦʠʟʦʣʷʮʠʷ  
ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

                       
 

ʊʝʧʣʦ/ʧʘʨʦʠʟʦʣʷʮʠʷ                         

ɸʨʤʠʨʦʚʘʥʠʝ +    +   +         +  + +     

ɼʝʬʦʨʤʘʮʠʦʥʥʳʡ ʰʦʚ                         

ɿʘʢʣʘʜʥʳʝ ʜʝʪʘʣʠ                         

ʈʉʁʅɾʐɹʆʁʘ: 

 +  ɸʪʨʠʙʫʪ ʦʙʷʟʘʪʝʣʝʥ ʢ ʟʘʧʦʣʥʝʥʠʶ 

(+) ɸʪʨʠʙʫʪ ʞʝʣʘʪʝʣʴʥʦ ʟʘʧʦʣʥʠʪʴ, ʥʝ ʥʦʩʠʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 

ʋʉɾɺʇɻɹʆʁʘ BIM: 

 ʊʠʧʳ: ʊʠʧʦʣʦʛʠʷ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʧʦʜʯʠʥʷʪʴʩʷ ʣʦʛʠʢʝ ʚ ʨʘʤʢʘʭ ʪʠʧʠʟʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʢʦʨʨʝʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʘ (ʘʪʨʠʙʫʪʳ ʠ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ),  
ʦʪʨʘʞʘʶʱʝʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ (ʪʠʧ ʦʢʥʘ, ʪʠʧ ʜʚʝʨʠ ʠ ʪ.ʜ.) 

 ʋʧʨʦʱʸʥʥʳʡ ʚʠʜ*: 

 

 

 

ʕʣʝʤʝʥʪ ʤʦʞʝʪ ʦʙʦʙʱʸʥʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ): 

- ʠʤʝʪʴ ʩʭʦʞʠʝ ʦʯʝʨʪʘʥʠʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʧʠʩʳʚʘʶʱʠʝʩʷ ʚ ʛʘʙʘʨʠʪ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʪʠʧʘ; 

- ʥʘʣʠʯʠʝ ʫ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʪʘʣʠʟʘʮʠʠ (ʩʦʝʜʠʥʝʥʠʝ, ʧʨʦʢʣʘʜʢʠ ʠ ʪ.ʧ.), ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʚʥʝʰʥʠʡ ʛʘʙʘʨʠʪ ʠ ʥʝ ʠʤʝʶʱʠʭ ʪʦʯʝʢ ʧʦʜʢʣʶʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ  

* ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 

- ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʬʦʨʘʟʤʝʪʢʫ (ʨʘʟʣʠʯʥʳʝ ʥʘʩʝʯʢʠ, ʩʠʤʚʦʣʳ, ʰʪʘʤʧʦʚʘʥʥʳʡ ʪʝʢʩʪ ʠ ʪ.ʜ) 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʨʦʚʳʭ ʪʝʢʩʪʫʨ 

 ʅʘʨʫʞʥʳʡ ʛʘʙʘʨʠʪ: ɼʣʠʥʘ / ʐʠʨʠʥʘ / ɺʳʩʦʪʘ: 

ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʧʣʦʱʘʜʴ ʠʣʠ ʦʙʲʸʤ (ʧʨʠʤʝʨ: ɹʘʣʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ɼʣʠʥʫ) 

 ʉʝʯʝʥʠʝ/ʇʨʦʬʠʣʴ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʤʝʪʢʫ ʦ ʩʚʦʸʤ ʩʝʯʝʥʠʠ ʚ ʩʣʫʯʘʷʭ: 

- ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ; 

- ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʵʣʝʤʝʥʪʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʯʝʥʠʝʤ (ʧʨʠʤʝʨ: ʙʘʣʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ) 

 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʪʦʯʥʦʝ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ 

 ʊʠʧ ʩʠʩʪʝʤʳ: ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ ʩʠʩʪʝʤʳ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ) 

 ʄʘʪʝʨʠʘʣ: ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʦʙʲʝʢʪʫ/ʵʣʝʤʝʥʪʫ; ʟʘʜʘʥ ʘʪʨʠʙʫʪʦʤ, ʣʠʙʦ ʫʢʘʟʘʥ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ 
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ʋʩʞʚʧʛʙʦʡʸ ʣ ʦʙʪʴʲʞʦʡʷ ʝʙʦʦʴʥʡ ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʥʧʝʞʤʡ ʃʇʆʊʋʉʌʃʋʁɻʆʔʎ ʉɾʑɾʆʁʂ ʦʙ ʟʡʠʦʞʦʦʧʥ ʯʡʣʤʞ: ʖʃʊʈʄʌɹʋɹʏʁʘ 
 

  

ʖʫʙʨ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʧʚʳʞʣʫʙ ʖʣʪʨʤʬʙʫʙʯʡʸ 
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ʃʧʥʥʞʦʫʙʩʡʢ 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ 
ʨʝʰʝʥʠʷ 

ʆʛʨʘʞʜʝʥʠʷ  
ʢʦʪʣʦʚʘʥʘ 

- 

                                        

 

ʉʚʘʠ 

                                        

 

ʅʝʩʫʱʠʝ ʩʪʝʥʳ - Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã       Ã Ã      Ã Ã              

ʇʝʨʝʢʨʳʪʠʷ - Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã       Ã Ã      Ã Ã              

ʇʦʢʨʳʪʠʷ - Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã       Ã Ã      Ã Ã              

ʅʝʩʫʱʠʝ ʢʦʣʦʥʥʳ, 
ʧʠʣʦʥʳ 

- Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã       Ã Ã      Ã Ã              

ɹʘʣʢʠ - Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã       Ã Ã      Ã Ã              

ʂʘʧʠʪʝʣʠ - Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã       Ã Ã      Ã Ã              

ʃʝʩʪʥʠʮʳ - Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã        Ã Ã      Ã Ã              

ʆʪʚʝʨʩʪʠʷ ʚ ʥʝʩʫ-
ʱʠʭ ʩʪʝʥʘʭ ʠ ʧʝʨʝ-

ʢʨʳʪʠʷʭ 

ʇʨʦʸʤʳ ʜʚʝʨʥʳʝ, ʦʢʦʥʥʳʝ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã       Ã Ã       Ã              

ʀʥʞʝʥʝʨʥʳʝ ʦʪʚʝʨʩʪʠʷ/ʅʠʰʠ  Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã       Ã Ã       Ã              

ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʦʸʤʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã       Ã Ã       Ã              

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʢʦʥʩʪʨʫʢʮʠʠ 

ʌʘʭʚʝʨʢʠ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã       Ã Ã       Ã              

ɻʠʣʴʟʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã     Ã Ã       Ã              

ʇʨʠʷʤʢʠ - Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã     Ã   Ã Ã      Ã Ã Ã Ã            

ʉʪʝʨʞʥʝʚʳʝ  
ʩʠʩʪʝʤʳ (ʤʝʪʘʣʣʠ-
ʯʝʩʢʠʝ ʥʝʩʫʱʠʝ ʢʦʥ-

ʩʪʨʫʢʮʠʠ 

- Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã       Ã Ã Ã       Ã              

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʢʦʥʩʪʨʫʢʮʠʠ 

ʉʪʨʝʤʷʥʢʠ, ʩʪʘʣʴʥʳʝ ʣʝʩʪʥʠ-
ʮʳ, ʄʦʩʪʠʢʠ 

Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã       Ã Ã Ã       Ã              

ʂʦʥʩʪʨʫʢʮʠʠ ʧʦʜ ʠʥʞʝʥʝʨʥʦʝ 
ʦʙʦʨʫʜʦʚʘʥʠʝ 

Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã       Ã Ã Ã      Ã Ã              

ʈʘʤʧʘ, ʧʘʥʜʫʩ - Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã    Ã Ã Ã      Ã Ã              
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ʌʫʥʜʘʤʝʥʪʳ 

 

ʃʦʪʢʦʚʳʝ ʧʣʠʪʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã        Ã Ã      Ã Ã              

ʌʫʥʜʘʤʝʥʪʳ                                          

 
ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʧʣʠʪʘ                                          

ʇʦʜʛʦʪʦʚʢʘ ʧʦʜ ʬʫʥʜʘʤʝʥʪ                                          

ʊʦʥʥʝʣʴ ʊʦʥʥʝʣʴ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã        Ã Ã      Ã Ã Ã             

ʇʣʘʪʬʦʨʤʘ ʇʘʩʩʘʞʠʨʩʢʘʷ ʧʣʘʪʬʦʨʤʘ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã        Ã Ã      Ã Ã              

ʊʨʘʩʩʘ ʣʠʥʠʠ 

ʂʦʥʪʘʢʪʥʳʡ ʨʝʣʴʩ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã        Ã Ã       Ã              

ʂʨʝʧʣʝʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ 
ʨʝʣʴʩʘ 

Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã        Ã Ã       Ã             
 

ʈʝʣʴʩʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã        Ã Ã       Ã              

ʐʧʘʣʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã        Ã Ã      Ã Ã              

ɾʸʩʪʢʦʝ ʦʩʥʦʚʘʥʠʝ ʧʫʪʠ                                          

ʉʢʨʳʪʳʝ ʨʘʙʦʪʳ 

ʄʦʣʥʠʝʟʘʱʠʪʘ                                          

ɻʠʜʨʦʠʟʦʣʷʮʠʷ  
ʚʝʨʪʠʢʘʣʴʥʘʷ 

                                         

ɻʠʜʨʦʠʟʦʣʷʮʠʷ  
ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

                                        
 

ʊʝʧʣʦ/ʧʘʨʦʠʟʦʣʷʮʠʷ                                          

ɸʨʤʠʨʦʚʘʥʠʝ                                          

ɼʝʬʦʨʤʘʮʠʦʥʥʳʡ ʰʦʚ                                          

ɿʘʢʣʘʜʥʳʝ ʜʝʪʘʣʠ                                          

ʈʉʁʅɾʐɹʆʁʘ: 

 
Ã 

 
ɸʪʨʠʙʫʪ ʞʝʣʘʪʝʣʴʥʦ ʟʘʧʦʣʥʠʪʴ, ʥʝ ʥʦʩʠʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 

ʋʉɾɺʇɻɹʆʁʘ BIM: 

 ʊʠʧʳ: ʊʠʧʦʣʦʛʠʷ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʧʦʜʯʠʥʷʪʴʩʷ ʣʦʛʠʢʝ ʚ ʨʘʤʢʘʭ ʪʠʧʠʟʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʢʦʨʨʝʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʘ (ʘʪʨʠʙʫʪʳ ʠ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ),  
ʦʪʨʘʞʘʶʱʝʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ (ʪʠʧ ʦʢʥʘ, ʪʠʧ ʜʚʝʨʠ ʠ ʪ.ʜ.) 

 ʋʧʨʦʱʸʥʥʳʡ ʚʠʜ*: 

 

 

 

ʕʣʝʤʝʥʪ ʤʦʞʝʪ ʦʙʦʙʱʸʥʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ): 

- ʠʤʝʪʴ ʩʭʦʞʠʝ ʦʯʝʨʪʘʥʠʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʧʠʩʳʚʘʶʱʠʝʩʷ ʚ ʛʘʙʘʨʠʪ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʪʠʧʘ; 

- ʥʘʣʠʯʠʝ ʫ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʪʘʣʠʟʘʮʠʠ (ʩʦʝʜʠʥʝʥʠʝ, ʧʨʦʢʣʘʜʢʠ ʠ ʪ.ʧ.), ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʚʥʝʰʥʠʡ ʛʘʙʘʨʠʪ ʠ ʥʝ ʠʤʝʶʱʠʭ ʪʦʯʝʢ ʧʦʜʢʣʶʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ  

* ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 

- ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʬʦʨʘʟʤʝʪʢʫ (ʨʘʟʣʠʯʥʳʝ ʥʘʩʝʯʢʠ, ʩʠʤʚʦʣʳ, ʰʪʘʤʧʦʚʘʥʥʳʡ ʪʝʢʩʪ ʠ ʪ.ʜ) 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʨʦʚʳʭ ʪʝʢʩʪʫʨ 

 ʅʘʨʫʞʥʳʡ ʛʘʙʘʨʠʪ: ɼʣʠʥʘ / ʐʠʨʠʥʘ / ɺʳʩʦʪʘ: 

ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʧʣʦʱʘʜʴ ʠʣʠ ʦʙʲʸʤ (ʧʨʠʤʝʨ: ɹʘʣʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ɼʣʠʥʫ) 

 ʉʝʯʝʥʠʝ/ʇʨʦʬʠʣʴ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʤʝʪʢʫ ʦ ʩʚʦʸʤ ʩʝʯʝʥʠʠ ʚ ʩʣʫʯʘʷʭ: 

- ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ; 

- ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʵʣʝʤʝʥʪʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʯʝʥʠʝʤ (ʧʨʠʤʝʨ: ʙʘʣʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ) 

 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʪʦʯʥʦʝ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ 

 ʊʠʧ ʩʠʩʪʝʤʳ: ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ ʩʠʩʪʝʤʳ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ) 

 ʄʘʪʝʨʠʘʣ: ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʦʙʲʝʢʪʫ/ʵʣʝʤʝʥʪʫ; ʟʘʜʘʥ ʘʪʨʠʙʫʪʦʤ, ʣʠʙʦ ʫʢʘʟʘʥ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ 
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3. ʊʈɽɹʆɺɸʅʀʗ ʂ ʅɸʉʓʑɽʅʀʖ ɼɸʅʅʓʄʀ  

ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʄʆɼɽʃʀ ɺʅʋʊʈɽʅʅʀʍ  

ʀʅɾɽʅɽʈʅʓʍ ʉʀʉʊɽʄ 
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ʈʩʡʤʧʟʞʦʡʞ 2. ʋʙʚʤʡʯʙ ˊ 11 
 

ʋʩʞʚʧʛʙʦʡʸ ʣ ʦʙʪʴʲʞʦʡʷ ʝʙʦʦʴʥʡ ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʥʧʝʞʤʡ ɻʆʌʋʉɾʆʆʁʎ ʁʆɿɾʆɾʉʆʔʎ ʊɾʋɾʂ ʦʙ ʟʡʠʦʞʦʦʧʥ ʯʡʣʤʞ: ʈʉʇɾʃʋʁʉʇɻɹʆʁɾ 
 

 

ʖʫʙʨ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʧʚʳʞʣʫʙ ʈʩʧʞʣʫʡʩʧʛʙʦʡʞ 
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ʥ
ʦ
ʚ
ʣ
ʝ
ʥ
ʥ
ʘ
ʷ
 
ʤ
ʦ
ʱ
ʥ
ʦ
ʩ
ʪ
ʴ

 

ʊ
ʦ
ʢ
ʠ
 
ʫ
ʪ
ʝ
ʯ
ʢ
ʠ

 

ʄ
ʘ
ʢ
ʩ
ʠ
ʤ
ʘ
ʣ
ʴ
ʥ
ʳ
ʡ
 
ʤ
ʛ
ʥ
ʦ
ʚ
ʝ
ʥ
ʥ
ʳ
ʡ
 
ʪ
ʦ
ʢ

 

ʅ
ʦ
ʤ
ʠ
ʥ
.
 
ʚ
ʳ
ʭ
ʦ
ʜ
ʥ
ʘ
ʷ
 
 
ʤ
ʦ
ʱ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʠ
ʥ
ʚ
ʝ
ʨ
ʪ
ʦ
ʨ
ʘ

 

ʊ
ʠ
ʧ
 
ʠ
ʥ
ʚ
ʝ
ʨ
ʪ
ʦ
ʨ
ʘ

 

ʄ
ʘ
ʢ
ʩ
 
/
 
ʄ
ʠ
ʥ
 
ʨ
ʘ
ʩ
ʭ

ʦ
ʜ 

U
R

L 

ɻ
ʆ
ʉ
ʊ

 

ʃʧʥʥʞʦ-
ʫʙʩʡʢ 

 ʇɺʒɾʇɺʅɾʆʆɹʘ, ʈʉʇʋʁɻʇʈʇɿɹʉʆɹʘ ɻɾʆʋʁʄʘʏʁʘ, ʃʇʆɽʁʏʁʇʆʁʉʇɻɹʆʁɾ ɻʇʀɽʌʎɹ.ʋʇʆʆɾʄʕʆɹʘ ɻɾʆʋʁʄʘʏʁʘ 

ʆʙʱʝʦʙʤʝʥ-
ʥʘʷ, ʧʨʦʪʠʚʦ-
ʧʦʞʘʨʥʘʷ ʚʝʥ-
ʪʠʣʷʮʠʷ ʠ ʢʦʥ-
ʜʠʮʠʦʥʠʨʦʚʘ-
ʥʠʝ ʚʦʟʜʫʭʘ..  
ʊʦʥʥʝʣʴʥʘʷ 
ʚʝʥʪʠʣʷʮʠʷ 

 

ʚʦʟʜʫʭʦʚʦʜʳ + + + + + + + + + + +     + +    + + + Ã +   Ã + Ã  Ã     Ã         Ã         + +  

ʬʠʪʠʥʛʠ + + +  + + + + + +      + +    + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ + + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +     Ã + +  

ʢʘʥʘʣʴʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ + + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +     Ã + +  

ʢʨʳʰʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ  
(ʩ ʤʦʥʪʘʞʥʳʤʠ ʩʪʘʢʘʥʘʤʠ) 

+ + +  + + + +     + +  + + Ã  + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +     Ã + +  

ʨʘʜʠʘʣʴʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ + + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +     Ã + +  

ʦʩʝʚʳʝ ʚʝʥʪʠʣʷʪʦʨʳ + + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +     Ã + +  

ʢʣʘʧʘʥʳ (ʧʨʦʪʠʚʦʧʦʞʘʨ-
ʥʳʝ,  ʜʨʦʩʩʝʣʴ-ʢʣʘʧʘʥʳ, 
ʟʘʩʣʦʥʢʠ ʩ ʵʣʝʢʪʨʦʧʨʠ-
ʚʦʜʦʤ) 

+ + +  + + + +     Ã Ã  + +   + + + + Ã +   Ã + Ã  Ã         Ã     Ã Ã + +      + +  

ʨʝʛʫʣʷʪʦʨʳ ʧʦʩʪʦʷʥʥʦʛʦ 
ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ 

+ + +  + + + +     Ã Ã  + +   + + + + Ã +   Ã + Ã  Ã              Ã        Ã + +  

ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʠ 
(ʨʝʰʸʪʢʠ, ʩʝʪʢʠ) 

+ + +  + + + +        + +   + + + + Ã +   Ã + Ã  Ã              Ã        Ã + +  

ʢʘʥʘʣʴʥʳʝ ʬʠʣʴʪʨʳ + + +  + + + +        + +   + + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʢʘʥʘʣʴʥʳʝ ʛʣʫʰʠʪʝʣʠ + + +  + + + +        + +   + + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʢʘʥʘʣʴʥʳʝ ʥʘʛʨʝʚʘʪʝʣʠ + + +  + + + +     + +  + +   + + + + Ã +   Ã + Ã  Ã         Ã     Ã         + +  

ʢʘʥʘʣʴʥʳʝ ʦʭʣʘʜʠʪʝʣʠ + + +  + + + +     + +  + +   + + + + Ã +   Ã + Ã  Ã         Ã     Ã         + +  

ʠʟʦʣʷʮʠʷ ʚʦʟʜʫʭʦʚʦʜʦʚ + + +  + + + +  +      + +    + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʜʝʬʣʝʢʪʦʨʳ + + +  + + + + +       + +   + + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʨʝʚʠʟʠʦʥʥʳʝ ʣʶʯʢʠ + + +  + + + +        + +   + + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʥʘʨʫʞʥʳʝ ʙʣʦʢʠ ʢʦʥʜʠʮʠʦ-
ʥʝʨʦʚ  ʩʧʣʠʪ-ʩʠʩʪʝʤ  

+ + +  + + + +     + +  + + Ã  + + + + Ã + Ã Ã Ã + Ã  Ã              Ã Ã + +      + +  
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ʥʘʨʫʞʥʳʝ ʙʣʦʢʠ  ʢʦʥʜʠʮʠʦ-
ʥʝʨʦʚ  VRV ʩʠʩʪʝʤ 

+ + +  + + + +     + +  + + Ã  + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +      + +  

ʚʥʫʪʨʝʥʥʠʝ ʙʣʦʢʠ ʢʦʥʜʠʮʠ-
ʦʥʝʨʦʚ  ʩʧʣʠʪ-ʩʠʩʪʝʤ   

+ + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +      + +  

ʚʥʫʪʨʝʥʥʠʝ ʙʣʦʢʠ ʢʦʥʜʠʮʠ-
ʦʥʝʨʦʚ VRV ʩʠʩʪʝʤ 

+ + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +      + +  

ʯʠʧʧʝʨʳ + + +  + + + +     + +  + + Ã  + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +      + +  

ʬʘʥʢʦʡʣʳ + + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +      + +  

 
 ʇʋʇʈʄɾʆʁɾ ʁ ʋɾʈʄʇʊʆɹɺɿɾʆʁɾ 

ʇʫʧʨʤʞʦʡʞ ʡ 
ʫʞʨʤʧʪʦʙʚ-
ʟʞʦʡʞ 

 

ʪʨʫʙʦʧʨʦʚʦʜʳ + + + + + + + + + + +     + +    + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʬʠʪʠʥʛʠ + + +  + + + + +       + +    + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʦʙʦʨʫʜʦʚʘʥʠʝ + + +  + + + +     + +  + + +  + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +     + + +  

ʥʘʩʦʩʳ + + +  + + + + +    + +  + + +  + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +     + + +  

ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ + + +  + + + +     + +  + +   + + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʬʠʣʴʪʨʳ + + +  + + + +        + +   + + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʦʪʦʧʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ + + +  + + + +     + +  + +   + + + + Ã +   Ã + Ã  Ã              Ã        + + +  

ʵʣʝʢʪʨʦʢʦʥʚʝʢʪʦʨʳ + + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +      + +  

ʠʥʬʨʘʢʨʘʩʥʳʝ ʠʟʣʫʯʘʪʝʣʠ + + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +      + +  

ʪʝʧʣʦʚʳʝ ʟʘʚʝʩʳ + + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +      + +  

ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ + + +  + + + + +    Ã Ã  + +    + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʢʦʣʣʝʢʪʦʨʳ + + +  + + + + +       + +    + + + Ã +   Ã + Ã  Ã              Ã        + + +  

ʙʘʢʠ + + +  + + + +        + +   + + + + Ã +   Ã + Ã  Ã              Ã        Ã + +  

ʠʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ + + +  + + + + + +      + +    + + + Ã +   Ã + Ã  Ã              Ã        Ã + +  

ʛʨʷʟʝʚʠʢʠ + + +  + + + + +       + +    + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʦʙʨʘʪʥʳʡ ʢʣʘʧʘʥ + + +  + + + + +       + +    + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʨʝʛʫʣʷʪʦʨ ʧʝʨʝʧʘʜʘ ʜʘʚ-
ʣʝʥʠʷ ʤʘʥʦʤʝʪʨʳ 

+ + +  + + + + +       + +    + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʤʘʥʦʤʝʪʨʳ + + +  + + + + +       + +    + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʪʝʨʤʦʤʝʪʨʳ + + +  + + + + +       + +    + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʵʣʝʢʪʨʦʢʦʪʣʳ + + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +      + +  

 ɻʇɽʇʊʆɹɺɿɾʆʁɾ 

ɻʧʝʧʪʦʙʚʟʞ-
ʦʡʞ 

 

ʪʨʫʙʦʧʨʦʚʦʜʳ + + + + + + + + + + +     + +    + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʬʠʪʠʥʛʠ + + +  + + + + +       + +    + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʥʘʩʦʩʳ + + +  + + + + +    + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +     + + +  

ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ + + +  + + + + +    Ã Ã  + +    + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʬʠʣʴʪʨʳ + + +  + + + +        + +   + + + + Ã +   Ã + Ã  Ã              Ã        Ã + +  

ʢʦʣʣʝʢʪʦʨʳ + + +  + + + + +       + +    + + + Ã +   Ã + Ã  Ã              Ã        + + +  

ʧʨʠʙʦʨʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ + + +  + + + + +       + +    + + + Ã +   Ã + Ã  Ã              Ã        + + +  

ʵʣʝʢʪʨʦʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴ-
ʥʳʝ ʧʨʠʙʦʨʳ 

+ + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         +     Ã Ã + +      + +  
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ʙʘʢʠ + + +  + + + +     + +  + +   + + + + Ã +   Ã + Ã  Ã              Ã         + +  

ʠʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ + + +  + + + + + +   + +  + +    + + + Ã +   Ã + Ã  Ã              Ã         + +  

 ʈʇɿɹʉʇʋʌʑɾʆʁɾ 

ʈʧʟʙʩʧʫʬʱʞ-
ʦʡʞ ʛʧʝʸʦʧʞ, 
ʜʙʠʧʛʧʞ, ʨʧ-
ʩʧʱʣʧʛʧʞ ʡ 
ʫ.ʝ. 

 

ʪʨʫʙʦʧʨʦʚʦʜʳ + + + + + + + + + + +     + +    + + + Ã +   Ã + Ã  Ã     +          Ã         + +  

ʬʠʪʠʥʛʠ + + +  + + + + +       + +    + + + Ã +   Ã + Ã  Ã               Ã         + +  

ʥʘʩʦʩʳ + + +  + + + + +    + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã Ã Ã             Ã Ã + +      + +  

ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ + + +  + + + + +    Ã Ã  + +   + + + + Ã +   Ã + Ã  Ã Ã Ã       +      Ã         + +  

ʬʠʣʴʪʨʳ + + +  + + + +        + +   + + + + Ã +   Ã + Ã  Ã               Ã        Ã + +  

ʙʘʢʠ + + +  + + + +        + +   + + + + Ã +   Ã + Ã  Ã               Ã         + +  

ʤʦʜʫʣʠ + + +  + + + + +       + +   + + + + Ã +   Ã + Ã  Ã Ã        +      Ã         + +  

ʦʨʦʩʠʪʝʣʠ ʠ ʨʘʩʧʳʣʠʪʝʣʠ + + +  + + + + +       + +   + + + + Ã +   Ã + Ã + Ã               Ã        + + +  

ʧʦʞʘʨʥʳʝ ʢʨʘʥʳ (ʩʦ ʰʢʘ-
ʬʘʤʠ) 

+ + +  + + + +        + +   + + + + Ã +   Ã + Ã  Ã               Ã        + + +  

ʮʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         + +     Ã Ã + +      + +  

ʧʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝ [2] 

+ + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         + +     Ã Ã + +      + +  

ʱʠʪʳ ʫʧʨʘʚʣʝʥʠʷ + + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã         + +     Ã Ã + +      + +  

 ʃɹʆɹʄʁʀɹʏʁʘ (ɻʇɽʇʇʋɻɾɽɾʆʁɾ) 

ʃʙʦʙʤʡʠʙʯʡʸ 
(ʛʧʝʧʧʫʛʞʝʞ-
ʦʡʞ) 

 

ʪʨʫʙʦʧʨʦʚʦʜʳ + + + + + + + + + +      + +    + + + Ã +   Ã + Ã  Ã               Ã         + +  

ʬʠʪʠʥʛʠ + + +  + + + +        + +    + + + Ã +   Ã + Ã  Ã               Ã         + +  

ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʧʨʠʙʦʨʳ + + +  + + + +        + +   + + + + Ã +   Ã + Ã  Ã               Ã        + + +  

ʥʘʩʦʩʳ + + +  + + + +     + +  + +   + + + + Ã + Ã Ã Ã + Ã  Ã               Ã Ã + +     + + +  

ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ + + +  + + + +     Ã Ã  + +   + + + + Ã +   Ã + Ã  Ã               Ã         + +  

ʧʨʦʯʠʩʪʢʠ (ʨʝʚʠʟʠʠ) + + +  + + + +        + +    + + + Ã +   Ã + Ã  Ã               Ã         + +  

ʜʨʝʥʘʞʥʳʝ ʚʦʨʦʥʢʠ, ʪʨʘʧʳ + + +  + + + +        + +   + + + + Ã +   Ã + Ã  Ã               Ã        + + +  

ʙʘʢʠ + + +  + + + +        + +   + + + + Ã +   Ã + Ã  Ã               Ã         + +  

ʠʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ + + +  + + + + +       + +    + + + Ã +   Ã + Ã  Ã               Ã         + +  

 ʖʄɾʃʋʉʇʊʆɹɺɿɾʆʁɾ 

ʖʤʞʣʫʩʧʪʦʙʚ-
ʟʞʦʡʞ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-
ʥʘʷ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴ-
ʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤ-
ʤʝʨʯʝʩʢʦʛʦ ʫʯʸʪʘ 
(ɸʀʀʉ ʂʋ) 

ʰʢʘʬ + + +  + + + +     + +  + + +   + + + Ã + + + +  Ã  Ã        Ã + + Ã    Ã  Ã       + +  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + +   + + + +  +   +   + +    + + + Ã +   Ã  Ã  Ã  + + + + + +   + Ã    Ã         + +  

ʢʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + + + + +  + +     + + Ã   + + + Ã + Ã  Ã  Ã  Ã               Ã         + +  

 
 
 
ʋʩʪʨʦʡʩʪʚʦ ʢʦʥ-
ʪʨʦʣʷ ʟʘ ʙʣʫʞʜʘ-
ʶʱʠʤʠ ʪʦʢʘʤʠ 
(ʋʂɹʊ 

ʰʢʘʬ + + +  + + + +     + +  + + +   + + + Ã + + + +  Ã  Ã        Ã + + Ã    Ã  Ã       + +  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + +   + + + +  +   +   + +    + + + Ã +   Ã  Ã  Ã  + + + + + +   + Ã    Ã         + +  

ʢʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + + + + +  + +     + + Ã   + + + Ã + Ã  
Ã
Ã 

+ Ã  Ã               Ã         + +  

ʂʄʇ-1 + + +  + + + +  +      + + +   + + + Ã + +   Ã Ã  Ã               Ã         + +  

ʂʄʇ-2 + + +  + + + +  +      + + +   + + + Ã + +   Ã Ã  Ã               Ã         + +  



 
 

59 
 

ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʊʇ (ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʆʃ) 

+ + +  + + + +     + +  + + +   + + + Ã + +    Ã  Ã               Ã         + +  

ɻʈʑ, ɺʈʋ, ʨʘʩʧʨʝʜʝʣʠ-
ʪʝʣʴʥʳʝ ɦ ʠʪʳ (ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʆʃ ʠ ʩʭʝʤʦʡ)  

+ + +  + + + +     + +  + + +   + + + Ã + +    Ã  Ã               Ã         + +  

ʢʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ 
[3] (ʣʦʪʢʠ, ʢʦʨʦʙʘ, ʢʘ-
ʙʝʣʴ-ʢʘʥʘʣʳ) 

+ + + + + + + +  + +     + + Ã   + + + Ã + Ã  Ã + Ã  Ã               Ã         + +  

ʀɹʇ, ʉɻʕ [1] (ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʆʃ) 

+ + +  + + + +     + +  + + +   + + + Ã + +    Ã  Ã               Ã         + +  

ʩʚʝʪʠʣʴʥʠʢʠ + + +  + +  +     + +  + + +   + + + Ã + + + Ã  Ã  Ã   Ã            Ã  + +      + +  

ʨʦʟʝʪʢʠ, ʚʳʢʣ., ʧʝʨʝʢʣ., 
ʘʚʪʦʤ. ʚʳʢʣʶʯʘʪʝʣʠ ʚ 
ʙʦʢʩʘʭ 

+ + +  + +  +     +   + + +   + + + Ã + +  Ã  Ã  Ã   Ã            Ã + + +      + +  

ʇʫʪʝʡʩʢʠʝ ʷʱʠʢʠ, ʦʪʚʝʪ-
ʚʠʪʝʣʴʥʳʝ ʷʱʠʢʠ (ʚ ʩʦ-
ʦʪʚʝʪʩʪʚʠʠ ʩ ʆʃ) 

+ + +  + + + +     + +  + + +   + + + Ã + +    Ã  Ã               Ã         + +  

ʆʙʦʨʫʜʦʚʘʥʠʝ 
ʪʷʛʦʚʦʡ ʩʝʪʠ 825 ɺ 
ʚ ʪʦʥʥʝʣʝ 

ʇʫʥʢʪ ʧʝʨʝʢʣʶʯʝʥʠʷ 
825ɺ 

+ + +  + + + +     +   + + +   + + + Ã + +    Ã  Ã               Ã Ã        + +  

ʐʢʘʬ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘ-
ʙʝʣʝʡ 825ɺ 

+ + +  + + + +     +   + + +   + + + Ã + +    Ã  Ã               Ã Ã        + +  

ʰʢʘʬ ʨʘʟʲʝʜʠʥʠʪʝʣʷ ʦʪ-
ʩʦʩʘ ʪʦʢʘ 

+ + +  + + + +     +   + + +   + + + Ã + +    Ã  Ã               Ã Ã        + +  

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ 
ʧʫʥʢʪ ʧʠʪʘʥʠʷ ʪʫʧʠʢʦʚ 

+ + +  + + + +     +   + + +   + + + Ã + +    Ã  Ã               Ã Ã        + +  

 ʊʁʊʋɾʅʔ ɺɾʀʇʈɹʊʆʇʊʋʁ ʁ ʊɻʘʀʁ 

ʊʡʪʫʞʥʴ  ʚʞʠ-
ʧʨʙʪʦʧʪʫʡ ʡ 
ʪʛʸʠʡ 

 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     +   + +    + + + Ã +     Ã  Ã               Ã         + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + +  + + + +  + +  +   + +    + + + Ã +     Ã  Ã               Ã         + +  

 ɽʁʊʈɾʋʐɾʉʁʀɹʏʁʘ ʁ ɹɻʋʇʅɹʋʁʀɹʏʁʘ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɽʡʪʨʞʫʰʞʩʡ-
ʠʙʯʡʸ ʡ ʙʛʫʧ-
ʥʙʫʡʠʙʯʡʸ 

 
 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-
ʥʘʷ ʩʠʩʪʝʤʘ ʜʠʩ-
ʧʝʪʯʝʨʩʢʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʩʠ-
ʩʪʝʤʦʡ ʵʣʝʢʪʨʦ-
ʩʥʘʙʞʝʥʠʝʤ (ɸɼ-
ʉʋ ʕ) 

ʰʢʘʬ + + +  + + + +     + +  + +    + + + Ã + + +   Ã  Ã        Ã   Ã    Ã  +       + +  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + +   +  + +  + Ã  +   + +    + + + Ã +   Ã  Ã  Ã  +  + + + +   + +    Ã         + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + + + + +  + +     + +    + + + Ã +   Ã  Ã  Ã               Ã         + +  

ʇʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝ [2] 

+ + +  + + + +     + +  + +    + + + Ã + + +   Ã  Ã        Ã   Ã    Ã  +       + +  

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-
ʥʘʷ ʩʠʩʪʝʤʘ ʜʠʩ-
ʧʝʪʯʝʨʩʢʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʵʩʢʘ-
ʣʘʪʦʨʥʦʡ ʩʣʫʞʙʳ 
(ɸɼʉʋ ʕʉ) 

ʰʢʘʬ + + +  + + + +     + +  + +    + + + Ã + + +   Ã  Ã        Ã   Ã    Ã  +       + +  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + +   +  + +  + Ã  +   + +    + + + Ã +   Ã  Ã  Ã  +  + + + +   + +    Ã         + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + + + + +  + +     + +    + + + Ã +   Ã  Ã  Ã               Ã         + +  

ʜʘʪʯʠʢ + + +  + + + +     +   + +    + + + Ã + + +   +  Ã           Ã    Ã         + +  

 
ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-
ʥʘʷ ʩʠʩʪʝʤʘ ʜʠʩ-
ʧʝʪʯʝʨʩʢʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢ-
ʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ 
ʩʣʫʞʙʳ (ɸɼʉʋ 
ʕʄʉ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     + +  + +    + + + Ã + + +   Ã  Ã        Ã   Ã    Ã  +       + +  

ʰʢʘʬ + + +  + + + +     + +  + +    + + + Ã + + +   Ã  Ã        Ã   Ã    Ã  +       + +  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + +   +  + +  + Ã  +   + +    + + + Ã +   Ã  Ã  Ã  +  + + + +   + +    Ã         + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + + + + +  + +     + +    + + + Ã +   
Ã 

 Ã  Ã               Ã         + +  

ʜʘʪʯʠʢ + + +  + + + +     +   + +    + + + Ã + + +   +  Ã          + Ã    Ã         + +  

 ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ + + +  + + + +     + +  + +    + + + Ã + + +   Ã  Ã        Ã   Ã    Ã  +       + +  
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ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝ-
ʥʠʷ ʨʘʙʦʪʦʡ ʩʪʘʥ-
ʮʠʠ (ʉʋʈʉʊ) 

[1] 

ʰʢʘʬ + + +  + + + +     + +  + +    + + + Ã + + +   Ã  Ã        Ã   Ã    Ã  +       + +  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + +     + +  + Ã  +   + +    + + + Ã +   Ã  Ã  Ã  +  + + + +   + +    Ã         + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + + + + +  + +     + +    + + + Ã +   
Ã 

 Ã  Ã               Ã         + +  

ʟʘʤʦʢ + + +  + + + +     +   + +    + + + Ã + + +   Ã  Ã          + Ã    Ã         + +  

ʜʘʪʯʠʢ + + +  + + + +     +   + +    + + + Ã + + +   Ã  Ã          + Ã    Ã         + +  

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-
ʥʘʷ ʩʠʩʪʝʤʘ  ʜʠʩ-
ʧʝʪʯʝʨʩʢʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʜʚʠ-
ʞʝʥʠʝʤ ʧʦʝʟʜʦʚ 
(ɸʉɼʋ ɼʇʄ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     + +  + +    + + + Ã + + +   Ã  Ã        
Ã 

  
Ã 

   Ã  +       + +  

ɸʈʄʳ + + +    + +     + +  + +    + + + Ã + + +   Ã  Ã        Ã   Ã    Ã  +       + +  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + +     + +  + Ã  +   + +    + + + Ã +   Ã  Ã  Ã  +  + + + +   + +    Ã         + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + + + + +  + +     + +    + + + Ã +   
Ã 

 Ã  Ã               Ã         + +  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ 
ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝ-
ʩʢʠʭ ʫʩʪʨʦʡʩʪʚ 
(ɸʕʄʋ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     + +  + +    + + + Ã + + +   Ã  Ã        Ã   
Ã 

   Ã  +       + +  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʂʀʇʠɸ + + +  + + + +     +   + +    + + + Ã + + +   Ã  Ã          + Ã    Ã         + +  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + +   +  + +  + Ã  +   + +    + + + Ã +   +  Ã  Ã  +  + + + +   + +    Ã         + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + + + + +  + +     + +    + + + Ã +   +  Ã  Ã               Ã         + +  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʫʩʪʨʦʡʩʪʚ (ɸɼʋ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     + +  + +    + + + Ã + + +   Ã  Ã        Ã   
Ã 

   Ã  +       + +  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʂʀʇʠɸ + + +  + + + +     +   + +    + + + Ã + + +   Ã  Ã          + Ã    Ã         + +  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + +   +  + +  + Ã  +   + +    + + + Ã +   Ã  Ã  Ã  +  + + + +   + +    Ã         + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + + + + +  + +     + +    + + + Ã +   
Ã 

 +  Ã               Ã         + +  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ 
ʀʊʇ (ɸʊʄ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     + +  + +    + + + Ã + + +   Ã  Ã        Ã   
Ã 

   Ã  +       + +  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʂʀʇʠɸ + + +  + + + +     +   + +    + + + Ã + + +   Ã  Ã          + Ã    Ã         + +  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + +   +  + +  + Ã  +   + +    + + + Ã +   Ã  Ã  Ã  +  + + + +   + +    Ã         + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + + + + +  + +     + +    + + + Ã +   
Ã 

 Ã  Ã               Ã         + +  

 ʊʁʊʋɾʅʔ ʃʇʅʈʄɾʃʊʆʇʂ ɺɾʀʇʈɹʊʆʇʊʋʁ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ 
ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦ-
ʩʪʫʧʦʚ 

ʂʦʥʪʨʦʣʣʝʨ ʉʂʋɼ + + +  + +  +     +   + +    + + +  +   Ã    Ã               Ã         + +  

ʉʯʠʪʳʚʘʪʝʣʴ ʉʂʋɼ + + +  + +  +        + +    + + +  +   Ã    Ã               Ã         + +  

ʂʦʥʪʨʦʣʣʝʨ ʉʂʋɼ                                Ã               Ã            

ʉʯʠʪʳʚʘʪʝʣʴ ʉʂʋɼ                                Ã               Ã            

ʂʥʦʧʢʘ ʚʳʭʦʜʘ + + +  + +  +        + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʂʥʦʧʢʘ ʘʚʘʨʠʡʥʦʛʦ ʚʳʭʦʜʘ + + +  + +  +        + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ɿʘʤʦʢ + + +  + +  +        + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ɻʝʨʢʦʥ + + +  + +  +        + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʊʫʨʥʠʢʝʪ + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʂʘʨʪʦʧʨʠʸʤʥʠʢ + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʇʨʝʛʨʘʞʜʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ + + +  + +  +        + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  
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ʊʡʪʫʞʥʴ  
ʣʧʥʨʤʞʣʪʦʧʢ 
ʚʞʠʧʨʙʪʦʧʪʫʡ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʉʝʨʚʝʨ ɸʈʄ (ʰʢʘʬ) + + +  + +  +      +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʂʦʤʤʫʪʘʪʦʨ (ʰʢʘʬ) + + +  + +  +      +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʈʝʟʝʨʚʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘ-
ʥʠʷ 

+ + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ɺʠʜʝʦʜʦʤʦʬʦʥ + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʆʭʨʘʥʥʘʷ ʩʠʛʥʘ-
ʣʠʟʘʮʠʷ 

ʎʝʥʪʨʘʣʴʥʘʷ ʩʪʘʥʮʠʷ + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ɸʜʨʝʩʥʳʡ ʤʦʜʫʣʴ + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʀʟʚʝʱʘʪʝʣʴ + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʆʧʦʚʝʱʘʪʝʣʴ + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʇʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ɸʈʄ + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ 
ʧʨʦʭʦʜʘ ʚ ʪʦʥʥʝʣʴ 

ʄʘʷʢ ʋʂʇʊ + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʇʨʠʙʦʨʥʳʡ ʷʱʠʢ + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʊʝʣʝʢʘʤʝʨʘ + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʊʝʨʤʠʥʘʣ ʨʝʛʠʩʪʨʘʮʠʠ + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʂʦʤʤʫʪʘʪʦʨ + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʉʝʨʚʝʨ (ʰʢʘʬ) + + +  + +  +     + +  + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʉʚʝʪʦʟʚʫʢʦʚʦʡ ʦʧʦʚʝʱʘ-
ʪʝʣʴ 

+ + +  + +  +     + +  + +    + + + Ã +  + Ã  +  Ã               Ã         + +  

ʉʠʩʪʝʤʘ ʚʠʜʝʦʥʘ-
ʙʣʶʜʝʥʠʷ 

ʐʢʘʬ ʩ ʮʝʥʪʨʘʣʴʥʳʤ 
ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʩʝʨʚʝ-
ʨʘʤʠ, ʉʍɼ, ʀɹʇ, ʢʦʤʤʫ-
ʪʘʪʦʨʘʤʠ ʘʛʨʝʛʘʮʠʠ) [1] 

+ + +  + +  +     +   + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʐʢʘʬ ʩ ʢʦʤʤʫʪʘʪʦʨʘʤʠ ʜʦ-
ʩʪʫʧʘ 

+ + +  + +  +     +   + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʐʢʘʬ ʩ ɸʈʄ ʉɺʅ/ʢʦʥʪ-
ʨʦʣʣʝʨʦʤ ʚʠʜʝʦʧʘʥʥʦ 

+ + +  + +  +     +   + +    + + + 
Ã 

+  + 
Ã 

 Ã  Ã               Ã         + +  

ɺʠʜʝʦʢʘʤʝʨʳ + + +  + +  +     +  + + + +   + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ɸʚʪʦʤʘʪʠʟʠʨʦ-
ʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 
ʦʧʣʘʪʳ ʧʨʦʝʟʜʘ 

ʐʢʘʬ ʩ ʮʝʥʪʨʘʣʴʥʳʤ 
ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʩʝʨʚʝʨ, 
ʢʦʤʤʫʪʘʪʦʨʳ, ʀɹʇ) [1] 

+ + +  + +  +     +   + +    + + + 
Ã 

+  + 
Ã 

 Ã  Ã               Ã         + +  

ɸʈʄ ʢʘʩʩʠʨʘ ʩʪʘʨʰʝʛʦ, ʢʘʩ-
ʩʠʨʘ / ʂɸʇʇ 

+ + +  + +  +     +   + +    + + + 
Ã 

+   
Ã 

 Ã  Ã               Ã         + +  

ʑʠʪ ʧʠʪʘʥʠʷ ʪʫʨʥʠʢʝʪʦʚ + + +  + +  +     +   + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʊʫʨʥʠʢʝʪʳ + + +  + +  +     +   + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʂʦʣʦʥʥʳ ʵʢʩʪʨʝʥ-
ʥʦʛʦ ʚʳʟʦʚʘ 

ʂʦʣʦʥʥʳ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦ-
ʚʘ 

+ + +  + +  +     +   + + +   + + + 
Ã 

+  + 
Ã 

 Ã  
Ã 

              Ã         + +  

 
 
 
 
 
 
 
 
ʂʦʤʧʣʝʢʩ ʩʠʩʪʝʤ 
ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟ-

ʉʝʨʚʝʨ ɸʇʂ ɸʈʄ ʊɹ (ʰʢʘʬ) + + +  + +  +     +   + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ɹʣʦʢ ʠʥʪʝʛʨʘʮʠʠ (ʥʘʚʝʩ-
ʥʦʡ ʰʢʘʬ) 

+ + +  + +  +     +   + +    + + + 
Ã 

+  + Ã  Ã  Ã               Ã         + +  

ɸʈʄ ʊɹ + + +  + +  +     +   + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ɹʣʦʢ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ 
ʠʥʬʦʨʤʘʮʠʠ 

+ + +  + +  +     +   + +    + + + 
Ã 

+  + Ã  Ã  Ã               Ã         + +  

ʈʘʜʠʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨ + + +  + +  +     +   + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ɺʠʜʝʦʢʘʤʝʨʘ + + +  + +  +     +   + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  
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ʦʧʘʩʥʦʩʪʠ ʉʪʘʮʠʦʥʘʨʥʳʡ ʘʨʦʯʥʳʡ 
ʤʝʪʘʣʣʦʜʝʪʝʢʪʦʨ 

+ + +  + +  +     +   + +    + + + 
Ã 

+  + Ã  Ã  Ã               Ã         + +  

ɸʧʧʘʨʘʪʫʨʘ ʧʦʜʘʚʣʝʥʠʷ 
ʨʘʜʠʦʣʠʥʠʡ ʫʧʨʘʚʣʝʥʠʷ 
ʫʩʪʨʦʡʩʪʚʘʤʠ 

+ + +  + +  +     +   + +    + + + 
Ã 

+  + Ã  Ã  Ã               Ã         + +  

ʉʪʘʮʠʦʥʘʨʥʘʷ ʜʦʩʤʦʪʨʦʚʘʷ 
ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʫʩʪʘʥʦʚʢʘ 
ʜʣʷ ʜʦʩʤʦʪʨʘ ʛʨʫʟʦʚ ʠ ʨʫʯ-
ʥʦʡ ʢʣʘʜʠ 

+ + +  + +  +     +   + +    + + + 

Ã 

+  + Ã  Ã  Ã               Ã         + +  

ɺʟʨʳʚʦʟʘʱʠʪʥʳʡ ʢʦʥʪʝʡʥʝʨ + + +  + +  +     +   + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʇʦʨʪʘʪʠʚʥʳʡʪ ʦʙʥʘʨʫʞʠ-
ʪʝʣʴ (ʩʣʝʜʦʚ ʚʟʨʳʚʯʘʪʳʭ 
ʚʝʱʝʩʪʚ) 

+ + +  + +  +     +   + +    + + + 
Ã 

+  + Ã  Ã  Ã               Ã         + +  

ʄʦʙʠʣʴʥʳʡ ɸʈʄ ʦʧʝʨʘʪʦʨʘ + + +   +  +     +   + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʊʫʤʙʘ ʜʦʩʤʦʪʨʦʚʘʷ + + +  + +  +     +   + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʈʫʯʥʦʡ ʤʝʪʘʣʣʦʜʝʪʝʢʪʦʨ + + +  + +  +     +   + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

ʆʛʨʘʞʜʝʥʠʝ + + +  + +  +     +   + +    + + + Ã +  + Ã  Ã  Ã               Ã         + +  

 
ʊʋʉʌʃʋʌʉʁʉʇɻɹʆʆɹʘ ʃɹɺɾʄʕʆɹʘ ʊʁʊʋɾʅɹ 

 ʉʪʨʫʢʪʫʨʠʨʦʚʘʥ-
ʥʘʷ ʢʘʙʝʣʴʥʘʷ 
ʩʠʩʪʝʤʘ 

ʉʪʦʡʢʘ / ʰʢʘʬʳ / ʧʘʥʝʣʠ + + +  + + + +     +   + +    + + + Ã +     Ã  Ã               Ã         + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + +  + +  + +     + +    + + + Ã +     Ã  Ã               Ã         + +  

 
ʈʇɿɹʉʆɹʘ ʊʁɼʆɹʄʁʀɹʏʁʘ, ʇʈʇ 

 
ʇʦʞʘʨʥʘʷ ʩʠʛʥʘ-
ʣʠʟʘʮʠʷ, ʦʧʦʚʝ-
ʱʝʥʠʝ ʠ ʘʚʪʦʤʘʪʠ-
ʢʘ ʧʨʦʪʠʚʦʧʦʞʘʨ-
ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     + +  + +   + + + + 
Ã 

+   
Ã 

 
Ã 

 
Ã 

        + +     
Ã 

 + 
Ã 

     + +  

ʇʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝ [2] 

+ + +  + + + +     + +  + +    + + + 
Ã 

+   
Ã 

 
Ã 

 
Ã 

        + +     
Ã 

 + 
Ã 

     + +  

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + +  + + + +  +   +   + +    + + + Ã +   Ã  Ã  Ã  +  + + + +    +    Ã  + Ã      + +  

 
ʊʋʉʌʃʋʌʉʁʉʇɻɹʆʆɹʘ ʃɹɺɾʄʕʆɹʘ ʊʁʊʋɾʅɹ 

 ʉʪʨʫʢʪʫʨʠʨʦʚʘʥ-
ʥʘʷ ʢʘʙʝʣʴʥʘʷ 
ʩʠʩʪʝʤʘ 

ʉʪʦʡʢʘ / ʰʢʘʬʳ / ʧʘʥʝʣʠ + + +  + + + +     +   + +    + + + Ã +     Ã  Ã               Ã         + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + +  + +  + +     + +    + + + Ã +     Ã  Ã               Ã         + +  

 
ʊɾʋʁ ʊɻʘʀʁ 

 

ʉʧʝʪʠ ʩʚʷʟʠ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     +   + +    + + + 
Ã 

+     
Ã 

 
Ã 

              
Ã 

        + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + +  + +  + +     + +    + + + Ã +     Ã  Ã               Ã         + +  

 ɼʉʇʅʃʇɼʇɻʇʉʘʒɾɾ ʇʈʇɻɾʒɾʆʁɾ 

 

ɻʨʦʤʢʦʝʦʚʦʨʷʱʝʝ 
ʦʧʦʚʝʱʝʥʠʝ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     + +  + +   + + + + 
Ã 

+   
Ã 

 
Ã 

 
Ã 

        
+ + 

    
Ã 

 
+ + 

     + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + +  + +  + +     + +    + + + Ã +   Ã + Ã  Ã               Ã         + +  

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + +   + + + +  +   +   + +    + + + Ã +   Ã  Ã  Ã  +  + + + +    +    Ã  + +      + +  

ɻʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ + + +  + + + +     + +  + +    + + + Ã +   Ã  Ã + Ã         + +     Ã         + +  
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ʐɹʊʇʍʁʃɹʏʁʘ 

 

 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     +   + +    + + + 
Ã 

+     
Ã 

 
Ã 

              
Ã 

        + +  

ʏʘʩʳ + + +  + + + +     +   + +    + + + Ã +     Ã  Ã               Ã         + +  

ʊʘʙʣʦ (ʪʦʨʮʝʚʳʝ) + + +  + + + +     +   + +    + + + Ã +     Ã  Ã         + +     Ã         + +  

 
ɻʁɽɾʇʆɹɺʄʗɽɾʆʁɾ 

 

ɺʠʜʝʦʥʘʙʣʶʜʝʥʠʝ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     +  + + +    + + + 
Ã 

+     
Ã 

 
Ã 

              
Ã 

        + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + +  + +  + +     + +    + + + Ã +     Ã  Ã               Ã         + +  

ɺʠʜʝʦʢʘʤʝʨʳ + +   + + + +     + + + + +    + + + Ã + + + Ã  Ã  Ã         + + +    Ã         + +  

 
ʃʇʄʇʆʆʔ ʖʃʊʋʉɾʆʆʇɼʇ ɻʔʀʇɻɹ 

 ʂʦʣʦʥʥʘ ʵʢʩʪʨʝʥ-
ʥʦʛʦ ʚʳʟʦʚʘ 

ʂʦʣʦʥʥʘ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦ-
ʚʘ 

+ +   + + + +     + +  + +    + + + Ã +   +  +  Ã           +    Ã         + +  

 
ʄʇʃɹʄʕʆɹʘ ʊɾʋʕ ʁɻʏ 

 ʃʦʢʘʣʴʥʘʷ ʩʝʪʴ 
ʀɺʎ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     +   + +    + + + Ã +     Ã  Ã               Ã         + +  

 
ɾɽʁʆɹʘ ʉɹɽʁʇʁʆʍʇʉʅɹʏʁʇʆʆɹʘ ʊɾʋʕ 

 

ɽʈʀʉ-ʄ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     +   + +    + + + 
Ã 

+     
Ã 

 
Ã 

              
Ã 

        + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + +  + +  + +     + +    + + + Ã +     Ã  Ã               Ã         + +  

ɸʥʪʝʥʥʳ + + +  + + + +     + +  + +    + + + Ã +     Ã  Ã               Ã         + +  

 
ʈʇɾʀɽʆɹʘ ʉɹɽʁʇʊɻʘʀʕ 

 

ʇʈʉ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     +   + +    + + + 
Ã 

+     
Ã 

 
Ã 

              
Ã 

        + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + +  + +  + +     + +    + + + Ã +     Ã  Ã               Ã         + +  

ɸʥʪʝʥʥʳ + + +  + + + +     + +  + +    + + + Ã +     Ã  Ã               Ã         + +  

 
ɻʇʄʇʃʇʆʆʇ-ʇʈʋʁʐɾʊʃɹʘ ʄʁʆʁʘ 

 

ɺʆʃʉ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     +   + +    + + 
Ã Ã 

+     
Ã 

 
Ã 

              
Ã 

        + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + +  + +  + +     + +    + + Ã Ã +     Ã  Ã               Ã         + +  

ʂʘʙʝʣʠ + +   + + + +     +   + +    + + + Ã +     Ã  Ã               Ã         + +  

 
ɹɻʋʇʅɹʋʁʃɹ ʁ ʋɾʄɾʅɾʎɹʆʁʃɹ ʌʈʉɹɻʄɾʆʁʘ 

 
ʉʠʩʪʝʤʘ ʪʝʭʥʠʯʝ-
ʩʢʦʛʦ ʜʠʘʛʥʦʩʪʠ-
ʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦ-
ʨʠʥʛʘ ʉʊɼʄ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + +  + + + +     + +  + +    + + 
Ã Ã 

+ + +   
Ã 

 
Ã 

       
Ã 

  
Ã 

   
Ã 

 +       + +  

ɸʈʄʳ + + +  + + + +     + +  + +    + + Ã Ã + + +   Ã  Ã        Ã   Ã    Ã  +       + +  

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + +   +  + +  + Ã  +   + +    + + Ã Ã +   Ã  Ã  Ã  +  + + + +   + +    Ã         + +  



 
 

64 
 

 

 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + +  + +  + +     + +    + + Ã Ã +   Ã  Ã  Ã               Ã         + +  

ɹʛʫʧʥʙʫʡʣʙ ʡ 
ʫʞʤʞʥʞʮʙʦʡʣʙ 
ʝʛʡʟʞʦʡʸ ʨʧʞʠ-
ʝʧʛ 

ʇʦʩʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ + + +  + + + +     + +  + +    + + Ã Ã + + +   Ã  Ã        Ã   Ã    Ã  +       + +  

ʅʘʧʦʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ + + +  + + + +     + +  + +    + + Ã Ã + + +   Ã  Ã        Ã   Ã    Ã  +       + +  

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + +   +  + +  + Ã  +   + +    + + Ã Ã +   Ã  Ã  Ã  +  + + + +   + +    Ã         + +  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + +  + +  + +     + +    + + Ã Ã +   Ã  Ã  Ã               Ã         + +  

ɺʉɽ ʉʀʉʊɽʄʓ  
ʕʣʝʤʝʥʪʳ ʢʨʝʧʣʝʥʠʷ ʠʥʞʝ-
ʥʝʨʥʳʭ ʩʠʩʪʝʤ 

+ + + + + + + +        + +    + + 
Ã Ã 

+     
Ã 

 
Ã 

              
Ã 

        + +  

 

ʈʉʁʅɾʐɹʆʁʘ: 

  +  ɸʪʨʠʙʫʪ ʦʙʷʟʘʪʝʣʝʥ ʢ ʟʘʧʦʣʥʝʥʠʶ 

 Ã  ɸʪʨʠʙʫʪ ʞʝʣʘʪʝʣʴʥʦ ʟʘʧʦʣʥʠʪʴ, ʥʝ ʥʦʩʠʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

 
[1] 

 ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʩʦʩʪʘʚ ʩʣʦʸʚ ʤʥʦʛʦʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʊʠʧʘ.  
ʄʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʟʥʘʯʘʝʪʩʷ ʧʦ ʦʩʥʦʚʥʦʛʦ ʥʝʩʫʱʝʤʫ ʩʣʦʶ; 

 [2]  ɺʠʪʨʘʞʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʪʨʘʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

 
 [3]  ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʬʘʩʘʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʳʭ ʨʝʰʝʥʠʡ, ʛʜʝ ʜʠʘʧʘʟʦʥ ʧʨʦʨʘʙʦʪʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 300 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 

ʋʉɾɺʇɻɹʆʁʘ BIM: 

 ʊʠʧʳ: ʊʠʧʦʣʦʛʠʷ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʧʦʜʯʠʥʷʪʴʩʷ ʣʦʛʠʢʝ ʚ ʨʘʤʢʘʭ ʪʠʧʠʟʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʢʦʨʨʝʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʘ (ʘʪʨʠʙʫʪʳ ʠ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ),  
ʦʪʨʘʞʘʶʱʝʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ (ʪʠʧ ʦʢʥʘ, ʪʠʧ ʜʚʝʨʠ ʠ ʪ.ʜ.) 

 ʋʧʨʦʱʸʥʥʳʡ ʚʠʜ*: 
 
 
 

ʕʣʝʤʝʥʪ ʤʦʞʝʪ ʦʙʦʙʱʸʥʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ): 
- ʠʤʝʪʴ ʩʭʦʞʠʝ ʦʯʝʨʪʘʥʠʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʧʠʩʳʚʘʶʱʠʝʩʷ ʚ ʛʘʙʘʨʠʪ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʪʠʧʘ; 
- ʥʘʣʠʯʠʝ ʫ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʪʘʣʠʟʘʮʠʠ (ʩʦʝʜʠʥʝʥʠʝ, ʧʨʦʢʣʘʜʢʠ ʠ ʪ.ʧ.), ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʚʥʝʰʥʠʡ ʛʘʙʘʨʠʪ ʠ ʥʝ ʠʤʝʶʱʠʭ ʪʦʯʝʢ ʧʦʜʢʣʶʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ  

* ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 
- ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʬʦʨʘʟʤʝʪʢʫ (ʨʘʟʣʠʯʥʳʝ ʥʘʩʝʯʢʠ, ʩʠʤʚʦʣʳ, ʰʪʘʤʧʦʚʘʥʥʳʡ ʪʝʢʩʪ ʠ ʪ.ʜ) 
- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʨʦʚʳʭ ʪʝʢʩʪʫʨ 

 ʅʘʨʫʞʥʳʡ ʛʘʙʘʨʠʪ: ɼʣʠʥʘ / ʐʠʨʠʥʘ / ɺʳʩʦʪʘ: 
ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʧʣʦʱʘʜʴ ʠʣʠ ʦʙʲʸʤ (ʧʨʠʤʝʨ: ɹʘʣʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ɼʣʠʥʫ) 

 ʉʝʯʝʥʠʝ/ʇʨʦʬʠʣʴ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʤʝʪʢʫ ʦ ʩʚʦʸʤ ʩʝʯʝʥʠʠ ʚ ʩʣʫʯʘʷʭ: 
- ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ; 
- ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʵʣʝʤʝʥʪʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʯʝʥʠʝʤ (ʧʨʠʤʝʨ: ʙʘʣʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ) 

 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʪʦʯʥʦʝ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ 

 ʊʠʧ ʩʠʩʪʝʤʳ: ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ ʩʠʩʪʝʤʳ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ) 

 ʄʘʪʝʨʠʘʣ: ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʦʙʲʝʢʪʫ/ʵʣʝʤʝʥʪʫ; ʟʘʜʘʥ ʘʪʨʠʙʫʪʦʤ, ʣʠʙʦ ʫʢʘʟʘʥ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ 
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ʋʩʞʚʧʛʙʦʡʸ ʣ ʦʙʪʴʲʞʦʡʷ ʝʙʦʦʴʥʡ ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʥʧʝʞʤʡ ɻʆʌʋʉɾʆʆʁʎ ʁʆɿɾʆɾʉʆʔʎ ʊʁʊʋɾʅ ʦʙ ʟʡʠʦʞʦʦʧʥ ʯʡʣʤʞ: ʈʉʇʎʇɿɽɾʆʁɾ ʖʃʊʈɾʉʋʁʀʔ 
 
 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʦʙʲʝʢʪʘ 

 
ʈʘʟʜʝʣ 
 
 
 
 ʉʠʩʪʝʤʳ 
 
 
 
 
 

ʕʣʝʤʝʥʪʳ         

ʆɹʑɽʆɹʄɽʅʅɸʗ, ʇʈʆʊʀɺʆʇʆɾɸʈʅɸʗ ɺɽʅʊʀʃʗʎʀʗ, 

ʆʙʤʝʥʥʘʷ,  
ʧʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʚʝʥʪʠʣʷʮʠʷ, ʢʦʥʜʠʮʠ-
ʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ. ʊʦʥʥʝʣʴʥʘʷ ʚʝʥʪʠ-

ʣʷʮʠʷ 

ɺʦʟʜʫʭʦʚʦʜʳ 

ʌʠʪʠʥʛʠ 

ɺʝʥʪʠʣʷʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ 

ʂʘʥʘʣʴʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ  

ʂʨʳʰʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ (ʩ 
ʤʦʥʪʘʞʥʳʤʠ ʩʪʘʢʘʥʘʤʠ 

ʈʘʜʠʘʣʴʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ 

ʆʩʝʚʳʝ ʚʝʥʪʠʣʷʪʦʨʳ 

ʂʣʘʧʘʥʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ, 
ʜʨʦʩʩʝʣʴ-ʢʣʘʧʘʥʳ, ʟʘʩʣʦʥʢʠ ʩ 
ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ 

ʈʝʛʫʣʷʪʦʨʳ ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʩʭʦʜʘ 
ʚʦʟʜʫʭʘ 

ɺʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʠ (ʨʝʰʸʪʢʠ, 
ʩʝʪʢʠ) 

ʂʘʥʘʣʴʥʳʝ ʬʠʣʴʪʨʳ 

ʂʘʥʘʣʴʥʳʝ ʛʣʫʰʠʪʝʣʠ 

ʂʘʥʘʣʴʥʳʝ ʥʘʛʨʝʚʘʪʝʣʠ 

ʂʘʥʘʣʴʥʳʝ ʦʭʣʘʜʠʪʝʣʠ 

ʀʟʦʣʷʮʠʷ ʚʦʟʜʫʭʦʚʦʜʦʚ 

ɼʝʬʣʝʢʪʦʨʳ 

ʈʝʚʠʟʠʦʥʥʳʝ ʣʶʯʢʠ 

ʅʘʨʫʞʥʳʝ ʙʣʦʢʠ ʢʦʥʜʠʮʠʦʥʝʨʦʚ 
ʩʧʣʠʪ ʩʠʩʪʝʤ 

ʅʘʨʫʞʥʳʝ ʙʣʦʢʠ ʢʦʥʜʠʮʠʦʥʝʨʦʚ 
VTR ʩʠʩʪʝʤ 

ɺʥʫʪʨʝʥʥʠʝ ʙʣʦʢʠ ʢʦʥʜʠʮʠʦʥʝʨʦʚ 
ʩʧʣʠʪ ʩʠʩʪʝʤ 

ɺʥʫʪʨʝʥʥʠʝ ʙʣʦʢʠ ʢʦʥʜʠʮʠʦʥʝʨʦʚ 
VTR ʩʠʩʪʝʤ 

ʏʠʧʧʝʨʳ  

ʌʘʥʢʦʡʣʳ 

ʆʊʆʇʃɽʅʀɽ ʀ ʊɽʇʃʆʉʅɸɹɾɽʅʀɽ 

  ʊʨʫʙʦʧʨʦʚʦʜʳ 
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ʂʦʤʤʝʥ-
ʪʘʨʠʡ 

ʂʆʅɼʀʎʀʆʅʀʈʆɺɸʅʀɽ ɺʆɿɼʋʍɸ. ʊʆʅʅɽʃʔʅɸʗ ɺɽʅʊʀʃʗʎʀʗ 
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ʆʪʦʧʣʝʥʠʝ ʠ  
ʊʝʧʣʦʩʥʘʙʞʝʥʠʝ 

ʌʠʪʠʥʛʠ 

ʆʙʦʨʫʜʦʚʘʥʠʝ 

ʅʘʩʦʩʳ 

ʊʝʧʣʦʦʙʤʝʥʥʠʢʠ 

ʌʠʣʴʪʨʳ 

ʆʪʦʧʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ 

ʕʣʝʢʪʨʦʢʦʥʚʝʢʪʦʨʳ 

ʀʥʬʨʘʢʨʘʩʥʳʝ ʠʟʣʫʯʘʪʝʣʠ 

ʊʝʧʣʦʚʳʝ ʟʘʚʝʩʳ 

ʊʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ 

ʂʦʣʣʝʢʪʦʨʳ 

ɹʘʢʠ 

ʀʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ɻʨʷʟʝʚʠʢʠ 

ʆʙʨʘʪʥʳʡ ʢʣʘʧʘʥ 

ʈʝʛʫʣʷʪʦʨ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ 

ʄʘʥʦʤʝʪʨʳ 

ʊʝʨʤʦʤʝʪʨʳ 

ʕʣʝʢʪʨʦʢʦʪʣʳ 

ɺʆɼʆʉʅɸɹɾɽʅʀɽ 

ɺʜʦʩʥʘʙʞʝʥʠʝ 

 ʊʨʫʙʦʧʨʦʚʦʜʳ  

ʌʠʪʠʥʛʠ 

ʅʘʩʦʩʳ 

ʊʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ 

ʌʠʣʴʪʨʳ 

ʂʦʣʣʝʢʪʦʨʳ 

ʇʨʠʙʦʨʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 

ʕʣʝʢʪʨʦʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʳʝ  
ʧʨʠʙʦʨʳ 

ɹʘʢʠ 

ʀʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʇʆɾɸʈʆʊʋʐɽʅʀɽ 

ʇʦʞʘʨʦʪʫʰʝʥʠʝ 
ʚʦʜʷʥʦʝ, ʛʘʟʦʚʦʝ, 
ʧʦʨʦʰʢʦʚʦʝ ʠ ʪʜ. 

 ʊʨʫʙʦʧʨʦʚʦʜʳ 

ʌʠʪʠʥʛʠ 

ʅʘʩʦʩʳ 

ʊʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ 

ʌʠʣʴʪʨʳ 

ɹʘʢʠ 

ʄʦʜʫʣʠ 

ʆʨʦʩʠʪʝʣʠ ʠ ʨʘʩʧʳʣʠʪʝʣʠ 

ʇʦʞʘʨʥʳʝ ʢʨʘʥʳ (ʩʦ ʰʢʘʬʘʤʠ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ʇʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [2] 

ʑʠʪʳ ʫʧʨʘʚʣʝʥʠʷ 

ʂɸʅɸʃʀɿɸʎʀʗ (ɺʆɼʆʆʊɺɽɼɽʅʀɽ) 

ʂʘʥʘʣʠʟʘʮʠʷ   ʊʨʫʙʦʧʨʦʚʦʜʳ 

F F  F     F F F              F F F F F F F F F F F F               F F           

F F                F F F    F F F F F        F     F              F F F F F F   

F F                F F F    F F F F F        F     F              F F F F F F   

F F                      F F F F F        F     F              F F F F F F   

F F                      F F F F F        F     F              F F F F F F   

F F          F F F F          F F F F F F   F   F    F                       

F F                F F F    F F F F F        F     F              F F F F F F   

F F                      F F F F F        F     F              F F F F F F   

F F                      F F F F F        F     F              F F F F F F   

F F                                                             

F F                                                             

F F          F F F F         F F F F F        F     F              F F F F F F   

F F                                                             

F F                                                             

F F                                                             

F F                                                             

F F                                                             

F F                                                             

F F                                                             

 

F F  F     F F F              F F F F F F F  F  F F                           

F F  F     F F F              F F F F F F F  F  F F                           

F F                F F F    F F F F F        F     F              F F F F F F   

F F                                                             

F F                F F F    F F F F F        F     F              F F F F F F   

F F                                                             

F F                                                             

F F                F F F    F F F F F        F     F              F F F F F F  
 

F F                F F F    F F F F F        F     F              F F F F F F   

F F                                                             

 

F F  F     F F F              F F F F F F F  F  F F                           

F F  F     F F F              F F F F F F F  F  F F                           

F F                F F F    F F F F F        F                           

F F                                                             

F F                                                             

F F                F F F    F F F F F        F     F              F F F F F F   

F F                                                             

F F                                                             

F F                F F F    F F F F F        F     F              F F F F F F   

F F                F F F    F F F F F        F     F              F F F F F F   

F F                F F F    F F F F F        F     F              F F F F F F   

F F                      F F F F F             F            F F   F F F F   

 

F F  F     F F F              F F F F F F F  F  F F   F                        
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(ʚʦʜʦʦʪʚʝʜʝʥʠʝ) ʌʠʪʠʥʛʠ 

ʂʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʧʨʠʙʦʨʳ 

ʅʘʩʦʩʳ 

ʊʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨ 

ʇʨʦʯʠʩʪʢʠ (ʨʝʚʠʟʠʠ) 

ɼʨʝʥʘʞʥʳʝ ʚʦʨʦʥʢʠ, ʪʨʘʧʳ 

ɹʘʢʠ 

ʀʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

  ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀɽ 

ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦ-
ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 
ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ (ɸʀʀʉ 
ʂʋʕ) 

ʐʢʘʬ 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ʋʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ ʟʘ 
ʙʣʫʞʜʘʶʱʠʤʠ ʪʦʢʘʤʠ 
(ʋʂɹʊ) 

ʐʢʘʬ 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ʂʀʇ-I 

ʂʀʇ-II  

ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʊʇ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʆʇ) 

ɻʈʑ, ɺʈʋ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʱʠ-
ʪʳ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʆʃ ʠ ʩʭʝʤʦʡ) 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] (ʣʦʪʢʠ, 
ʢʦʨʦʙʘ, ʢʘʙʝʣʴ-ʢʘʥʘʣʳ) 

ʀɹʇ, ʉɻʕ [1] (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʆʃ) 

ʉʚʝʪʠʣʴʥʠʢʠ 

ʈʦʟʝʪʢʠ, ʚʳʢʣʶʯ, ʧʝʨʝʢʣʶʯ., ʘʚ-
ʪʦʤ., ʚʳʢʣʶʯʘʪʝʣʠ ʚ ʙʦʢʩʘʭ 

ʇʫʪʝʡʩʢʠʝ ʷʱʠʢʠ, ʦʪʚʝʪʚʠʪʝʣʴʥʳʝ 
ʷʱʠʢʠ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʆʃ) 

ʆʙʦʨʫʜʦʚʘʥʠʝ  
ʪʷʛʦʚʦʡ ʩʝʪʠ 825ɺ  
ʚ ʪʦʥʥʝʣʝ 

ʇʫʥʢʪ ʧʝʨʝʢʣʶʯʝʥʠʷ 825ɺ 

ʐʢʘʬ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʙʝʣʝʡ 825ɺ 

ʐʢʘʬ ʨʘʟʲʝʜʠʥʠʪʝʣʷ ʦʪʢʦʩʘ ʪʦʢʘ 

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʧʫʥʢʪ ʧʠʪʘʥʠʷ 
ʪʫʧʠʢʦʚ 

ʉʀʉʊɽʄʓ ɹɽɿʆʇɸʉʅʆʉʊʀ ʀ ʉɺʗɿʀ 

ʉʠʩʪʝʤʳ  
ʙʝʟʦʧʘʩʥʦʩʪʠ  
ʠ ʩʚʷʟʠ 

 ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

  ɼʀʉʇɽʊʏɽʈʀɿɸʎʀʗ ʀ ɸɺʊʆʄɸʊʀɿɸʎʀʗ 

ɼʠʩʧʝʪʯʝʨʠʟʘʮʠʷ 
ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝ-
ʤʘ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝ-
ʥʠʷ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝʤ (ɸʉ-
ɼʋ ʕ) 

ʐʢʘʬ 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ʇʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [2] 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝ-
ʤʘ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝ-
ʥʠʷ ʵʩʢʘʣʘʪʦʨʥʦʡ ʩʣʫʞʙʦʡ 
(ʕʉɼʋ ʕʉ) 

ʐʢʘʬ 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ɼʘʪʯʠʢ 
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F F 
                                                            

F F                                                             

F F                F F F    F F F F F        F     F F F              F F F F F  
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F F F F F             F            F F   F F F F   
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F F                      F F F F F             F            F F   F F F F   
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F F                       F F F F F F  F         F   F F F                 
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ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝ-
ʤʘ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝ-
ʥʠʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ 
ʩʣʫʞʙʳ (ɸʉɼʋ ʕʄʉ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ʐʢʘʬ 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ɼʘʪʯʠʢ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦ-
ʪʦʡ ʩʪʘʥʮʠʠ (ʉʋʈʉʊ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ʐʢʘʬ 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ɿʘʤʦʢ 

ɼʘʪʯʠʢ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝ-
ʤʘ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝ-
ʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ 
(ɸʉɼʋ ɼʇʄ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ɸʈʄʳ 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ɻ ʣʝʢʪʨʦʤʝ-
ʭʘʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ 
(ɸʕʄʋ) 

ʐʢʘʬʳ 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʂʀʇʠɸ 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʜʦʧ. 
ʋʩʪʨʦʡʩʪʚ (ɸɼʋ) 

ʐʢʘʬʳ 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʂʀʇʠɸ 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʀʊʇ (ɸʊʄ) 

ʐʢʘʬʳ 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʂʀʇʠɸ 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ʉʀʉʊɽʄʓ ʂʆʄʇʃɽʂʉʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʉʠʩʪʝʤʘ  
ʢʦʤʧʣʝʢʩʥʦʡ  
ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʫʧʨʘʚʣʝ-
ʥʠʷ ʜʦʩʪʫʧʦʤ 

ʂʦʥʪʨʦʣʣʝʨ ʉʂʋɼ 

ʉʯʠʪʳʚʘʪʝʣʴ ʉʂʋɼ  

ʂʦʥʪʨʦʣʣʝʨ ʉʂʋɼ 

ʉʯʠʪʳʚʘʪʝʣʴ ʉʂʋɼ 

ʂʥʦʧʢʘ ʚʳʭʦʜʘ 

ʂʥʦʧʢʘ ʘʚʘʨʠʡʥʦʛʦ ʚʳʭʦʜʘ 

ɿʘʤʦʢ 

ɻʝʨʢʦʥ 

ʊʫʨʥʠʢʝʪ 

ʂʘʨʪʦʧʨʠʸʤʥʠʢ 

ʇʨʝʛʨʘʞʜʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʉʝʨʚʝʨ / ɸʈʄ (ʰʢʘʬ) 

ʂʦʤʤʫʪʘʪʦʨ (ʰʢʘʬ) 

ʈʝʟʝʨʚʠʨʦʚʘʥʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ 

ɺʠʜʝʦʜʦʤʦʬʦʥ 

ʆʭʨʘʥʥʘʷ  
ʩʠʛʥʘʣʠʟʘʮʠʷ 

ʎʝʥʪʨʘʣʴʥʘʷ ʩʪʘʥʮʠʷ 

ɸʜʨʝʩʥʳʡ ʤʦʜʫʣʴ 

ʀʟʚʝʱʘʪʝʣʴ 

ʆʧʦʚʝʱʘʪʝʣʴ 

ʇʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ 

ɸʈʄ 

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʧʨʦʭʦʜʘ ʚ 
ʪʦʥʥʝʣʴ 

ʄʘʷʢ ʋʂʇʊ 

ʇʨʠʙʦʨʥʳʡ ʷʱʠʢ 
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F F                                                             
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F F                                                             
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F F                                                             

F F                                                             
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ʊʝʣʝʢʘʤʝʨʘ 

ʊʝʨʤʠʥʘʣ ʨʝʛʠʩʪʨʘʮʠʠ 

ʂʦʤʤʫʪʘʪʦʨ 

ʉʝʨʚʝʨ (ʰʢʘʬ) 

ʉʚʝʪʦʟʚʫʢʦʚʦʡ ʦʧʦʚʝʱʘʪʝʣʴ 

ʉʠʩʪʝʤʘ  
ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

ʐʢʘʬ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝʤ (ʩʝʨʚʝʨʦʤ, ʉʍɼ, ʀɹʇ, ʢʦʤʤʫ-
ʪʘʪʦʨʘʤʠ ʘʛʨʝʛʘʮʠʠ) [1] 

ʐʢʘʬ ʩ ʢʦʤʤʫʪʘʪʦʨʘʤʠ ʜʦʩʪʫʧʘ 

ʐʢʘʬ ʩ ɸʈʄ ʉɺʅ / ʢʦʥʪʨʦʣʣʝʨʦʤ 
ʚʠʜʝʦʧʘʥʥʦ 

ɺʠʜʝʦʢʘʤʝʨʳ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝ-
ʤʘ ʦʧʣʘʪʳ ʧʨʦʝʟʜʘ 

ʐʢʘʬ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝʤ (ʩʝʨʚʝʨ, ʢʦʤʤʫʪʘʪʦʨʳ, ʀɹʇ) 
[1] 

ɸʈʄ ʢʘʩʩʠʨʘ/ʩʪʘʨʰʝʛʦ ʢʘʩʩʠ-
ʨʘ/ʂɸʇʇ 

ʑʠʪ ʧʠʪʘʥʠʷ ʪʫʨʥʠʢʝʪʦʚ 

ʊʫʨʥʠʢʝʪʳ 

 
ʂʦʣʦʥʥʳ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦʚʘ ʂʦʣʦʥʥʳ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦʚʘ 

 

ʂʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩ-
ʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʉʝʨʚʝʨ ɸʇʂ ɸʈʄ ʊɹ (ʰʢʘʬ) 

ɹʣʦʢ ʠʥʪʝʛʨʘʮʠʠ (ʥʘʚʝʩʥʦʡ ʰʢʘʬ) 

ɸʈʄ ʊɹ 

ɹʣʦʢ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘ-
ʮʠʠ 

ʈʘʜʠʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨ 

ɺʠʜʝʦʢʘʤʝʨʘ 

ʉʪʘʮʠʦʥʘʨʥʳʡ ʘʨʦʯʥʳʡ ʤʝʪʘʣʣʦ-
ʜʝʪʝʢʪʦʨ 

ɸʧʧʘʨʘʪʫʨʘ ʧʦʜʘʚʣʝʥʠʷ ʨʘʜʠʦʣʠ-
ʥʠʡ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʉʪʘʮʠʦʥʘʨʥʘʷ ʜʦʩʤʦʪʨʦʚʘʷ ʨʝʥʪʛʝ-
ʥʦʚʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʜʦʩʤʦʪʨʘ 
ʛʨʫʟʦʚ ʠ ʨʫʯʥʦʡ ʢʣʘʜʠ 

ɺʟʨʳʚʦʟʘʱʠʪʥʳʡ ʢʦʥʪʝʡʥʝʨ 

ʇʦʨʪʘʪʠʚʥʳʡ ʦʙʥʘʨʫʞʠʪʝʣʴ (ʩʣʝ-
ʜʦʚ/ʧʘʨʦʚ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ) 

ʄʦʙʠʣʴʥʳʡ ɸʈʄ ʦʧʝʨʘʪʦʨʘ 

ʊʫʤʙʘ ʜʦʩʤʦʪʨʦʚʘʷ 

ʈʫʯʥʦʡ ʤʝʪʘʣʣʦʜʝʪʝʢʪʦʨ 

ʆʛʨʘʞʜʝʥʠʝ 

ʉʊʈʋʂʊʋʈʀʈʆɺɸʅʅɸʗ ʂɸɹɽʃʔʅɸʗ ʉʀʉʊɽʄɸ 

 
ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʢʘʙʝʣʴ-
ʥʘʷ ʩʠʩʪʝʤʘ 

ʉʪʦʡʢʠ / ʐʢʘʬʳ / ʇʘʥʝʣʠ  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ʇʆɾɸʈʅɸʗ ʉʀɻʅɸʃʀɿɸʎʀʗ, ʆʇʆɺɽʑɽʅʀɽ 

 ʇʦʞʘʨʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ, 
ʦʧʦʚʝʱʝʥʠʝ ʠ ʘʚʪʦʤʘʪʠʢʘ-
ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʤʝʨʦʧʨʠ-
ʷʪʠʡ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ʇʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [2] 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 
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ʉʊʈʋʂʊʋʈʀʈʆɺɸʅʅɸʗ ʂɸɹɽʃʔʅɸʗ ʉʀʉʊɽʄɸ 

 
ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʢʘʙʝʣʴ-
ʥʘʷ ʩʠʩʪʝʤʘ 

ʉʪʦʡʢʠ / ʐʢʘʬʳ / ʇʘʥʝʣʠ 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

 
 ʉɽʊʀ ʉɺʗɿʀ 

 
ʉʝʪʠ ʩʚʷʟʠ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ɻʈʆʄʂʆɻʆɺʆʈʗʑɽɽ ʆʇʆɺɽʑɽʅʀɽ 

 

ɻʨʦʤʢʦʛʦʚʦʨʷʱʝʝ ʦʧʦʚʝʱʝ-
ʥʠʝ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 

ɻʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ 

ʏɸʉʆʌʀʂɸʎʀʗ 

 

ʏʘʩʦʬʠʢʘʮʠʷ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ʏʘʩʳ 

ʊʘʙʣʦ (ʪʦʨʮʝʚʳʝ) 

ɺʀɼɽʆʅɸɹʃʖɼɽʅʀɽ 

 

ɺʠʜʝʦʥʘʙʣʶʜʝʥʠʝ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ɺʠʜʝʦʢʘʤʝʨʳ 

ʂʆʃʆʅʅɸ ʕʂʉʊʈɽʅʅʆɻʆ ɺʓɿʆɺɸ 

 ʂʦʣʦʥʥʘ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦʚʘ 
ʂʦʣʦʥʥʘ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦʚʘ 

ʃʆʂɸʃʔʅɸʗ ʉɽʊʔ ʀɺʎ 

 
ʃʦʢʘʣʴʥʘʷ ʩʝʪʴ ʀɺʎ ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ɽʈʀʉ-ʄ 

 

ɽʈʀʉ-ʄ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ɸʥʪʝʥʥʳ 

ʇʆɽɿɼʅɸʗ ʈɸɼʀʆʉɺʗɿʔ 

 

ʇʈʉ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ɸʥʪʝʥʥʳ 

ɺʆʃʆʂʆʅʅʆ-ʆʇʊʀʏɽʉʂɸʗ ʃʀʅʀʗ 

 

ɺʆʃʉ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ʂʘʙʝʣʠ 

ɸɺʊʆʄɸʊʀʂɸ ʀ ʊɽʃɽʄɽʍɸʅʀʂɸ ʋʇʈɸɺʃɽʅʀʗ 

ɸʚʪʦʤʘʪʠʢʘ  
ʠ ʪʝʣʝʤʝʭʘʥʠʢʘ 

ʉʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʠʘ-
ʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥ-
ʛʘ (ʉʊɼʄ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [1] 

ɸʈʄʳ 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 

ɸʚʪʦʤʘʪʠʢʘ ʠ ʪʝʣʝʤʝʭʘʥʠʢʘ 
ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ 

ʇʦʩʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʅʘʧʦʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] 
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ɺʩʝ ʩʠʩʪʝʤʳ 
ʕʣʝʤʝʥʪʳ ʢʨʝʧʣʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ  
ʩʠʩʪʝʤ 

 

F F 
                                                            

 

ʈʉʁʅɾʐɹʆʁʘ: 

  F  ɸʪʨʠʙʫʪʳ ʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ ʄʂʕ-ʆɼ ʥʦʩʷʪ ʆɿʅɸʂʆʄʀʊɽʃʔʅʓʁ ʭʘʨʘʢʪʝʨ  

  
[1] 

  
ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦʜ ʮʝʥʪʨʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ ʜʦʣʝʡ ʫʩʣʦʚʥʦʩʪʠ, ʧʦʥʠʤʘʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʩʝʡ ʩʠʩʪʝʤʳ..  

 [2]  ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦʜ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʣʝʡ ʫʩʣʦʚʥʦʩʪʠ ʧʦʥʠʤʘʶʪʩʷ ʦʢʦʥʝʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʣʠʰʴ ʢʘʢʦʛʦ-ʪʦ ʬʨʘʛʤʝʥʪʘ ʩʠʩʪʝʤʳ. 

 
 [3]  ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʢʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ ʛʘʙʘʨʠʪʥʳʤ ʩʝʯʝʥʠʝʤ ʜʦ 50 ʭ 50 ʤʤ, ʧʨʦʢʣʘʜʳʚʘʝʤʳʝ ʦʜʠʥʦʯʥʦ, ʥʝ ʤʦʜʝʣʠʨʫʶʪʩʷ.300 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 

ʋʉɾɺʇɻɹʆʁʘ BIM: 

 ʊʠʧʳ: ʊʠʧʦʣʦʛʠʷ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʧʦʜʯʠʥʷʪʴʩʷ ʣʦʛʠʢʝ ʚ ʨʘʤʢʘʭ ʪʠʧʠʟʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʢʦʨʨʝʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʘ (ʘʪʨʠʙʫʪʳ ʠ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ),  
ʦʪʨʘʞʘʶʱʝʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ (ʪʠʧ ʦʢʥʘ, ʪʠʧ ʜʚʝʨʠ ʠ ʪ.ʜ.) 

 ʋʧʨʦʱʸʥʥʳʡ ʚʠʜ*: 
 
 
 

ʕʣʝʤʝʥʪ ʤʦʞʝʪ ʦʙʦʙʱʸʥʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ): 
- ʠʤʝʪʴ ʩʭʦʞʠʝ ʦʯʝʨʪʘʥʠʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʧʠʩʳʚʘʶʱʠʝʩʷ ʚ ʛʘʙʘʨʠʪ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʪʠʧʘ; 
- ʥʘʣʠʯʠʝ ʫ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʪʘʣʠʟʘʮʠʠ (ʩʦʝʜʠʥʝʥʠʝ, ʧʨʦʢʣʘʜʢʠ ʠ ʪ.ʧ.), ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʚʥʝʰʥʠʡ ʛʘʙʘʨʠʪ ʠ ʥʝ ʠʤʝʶʱʠʭ ʪʦʯʝʢ ʧʦʜʢʣʶʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ  

* ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 
- ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʬʦʨʘʟʤʝʪʢʫ (ʨʘʟʣʠʯʥʳʝ ʥʘʩʝʯʢʠ, ʩʠʤʚʦʣʳ, ʰʪʘʤʧʦʚʘʥʥʳʡ ʪʝʢʩʪ ʠ ʪ.ʜ) 
- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʨʦʚʳʭ ʪʝʢʩʪʫʨ 

 ʅʘʨʫʞʥʳʡ ʛʘʙʘʨʠʪ: ɼʣʠʥʘ / ʐʠʨʠʥʘ / ɺʳʩʦʪʘ: 
ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʧʣʦʱʘʜʴ ʠʣʠ ʦʙʲʸʤ (ʧʨʠʤʝʨ: ɹʘʣʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ɼʣʠʥʫ) 

 ʉʝʯʝʥʠʝ/ʇʨʦʬʠʣʴ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʤʝʪʢʫ ʦ ʩʚʦʸʤ ʩʝʯʝʥʠʠ ʚ ʩʣʫʯʘʷʭ: 
- ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ; 
- ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʵʣʝʤʝʥʪʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʯʝʥʠʝʤ (ʧʨʠʤʝʨ: ʙʘʣʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ) 

 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʪʦʯʥʦʝ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ 

 ʊʠʧ ʩʠʩʪʝʤʳ: ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ ʩʠʩʪʝʤʳ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ) 

 ʄʘʪʝʨʠʘʣ: ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʦʙʲʝʢʪʫ/ʵʣʝʤʝʥʪʫ; ʟʘʜʘʥ ʘʪʨʠʙʫʪʦʤ, ʣʠʙʦ ʫʢʘʟʘʥ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ 
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ʇʨʠʣʦʞʝʥʠʝ 2. ʊʘʙʣʠʮʘ ˉ 13 

ʋʩʞʚʧʛʙʦʡʸ ʣ ʦʙʪʴʲʞʦʡʷ ʝʙʦʦʴʥʡ ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʥʧʝʞʤʡ ɻʆʌʋʉɾʆʆʁʎ ʁʆɿɾʆɾʉʆʔʎ ʊʁʊʋɾʅ ʦʙ ʟʡʠʦʞʦʦʧʥ ʯʡʣʤʞ: ʊʋʉʇʁʋɾʄʕʊʋɻʇ 

 

 

ʖʫʙʨ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʧʚʳʞʣʫʙ ʊʫʩʧʡʫʞʤʵʪʫʛʧ 

ʉʙʠʝʞʤ 

ʊʡʪʫʞʥʙ 
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ʠ
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ʠ
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ʜ
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ʨ
ʭ
ʥ
ʦ
ʩ
ʪ
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ʥ
ʘ
ʛ
ʨ
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ʩ
ʪ
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ʤ
ʦ
ʩ
ʪ
ʴ

 

ʇ
ʝ
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ʪ
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ʂ
ʦ
ʣ
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ʯ
ʝ
ʥ
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ʝ
 
ʩ
ʝ
ʢ
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ʃʧʥʥʞʦ-
ʫʙʩʡʢ 

 ʇɺʒɾʇɺʅɾʆʆɹʘ, ʈʉʇʋʁɻʇʈʇɿɹʉʆɹʘ ɻɾʆʋʁʄʘʏʁʘ, ʃʇʆɽʁʏʁʇʆʁʉʇɻɹʆʁɾ ɻʇʀɽʌʎɹ.ʋʇʆʆɾʄʕʆɹʘ ɻɾʆʋʁʄʘʏʁʘ 

ʆʙʱʝʦʙʤʝʥ-
ʥʘʷ, ʧʨʦʪʠʚʦ-
ʧʦʞʘʨʥʘʷ ʚʝʥ-
ʪʠʣʷʮʠʷ ʠ ʢʦʥ-
ʜʠʮʠʦʥʠʨʦʚʘ-
ʥʠʝ ʚʦʟʜʫʭʘ..  
ʊʦʥʥʝʣʴʥʘʷ 
ʚʝʥʪʠʣʷʮʠʷ 

 

ʚʦʟʜʫʭʦʚʦʜʳ +    Ã          +  + + +  + +                  +   

ʬʠʪʠʥʛʠ     Ã          +  + + +  + +                  +   

ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʢʘʥʘʣʴʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʢʨʳʰʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ  
(ʩ ʤʦʥʪʘʞʥʳʤʠ ʩʪʘʢʘʥʘʤʠ) 

+  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʨʘʜʠʘʣʴʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʦʩʝʚʳʝ ʚʝʥʪʠʣʷʪʦʨʳ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʢʣʘʧʘʥʳ (ʧʨʦʪʠʚʦʧʦʞʘʨ-
ʥʳʝ,  ʜʨʦʩʩʝʣʴ-ʢʣʘʧʘʥʳ, 
ʟʘʩʣʦʥʢʠ ʩ ʵʣʝʢʪʨʦʧʨʠ-
ʚʦʜʦʤ) 

+ + + + Ã   +       + +                        +   

ʨʝʛʫʣʷʪʦʨʳ ʧʦʩʪʦʷʥʥʦʛʦ 
ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ 

+ + + + Ã   +       + +                        +   

ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʠ 
(ʨʝʰʸʪʢʠ, ʩʝʪʢʠ) 

 + + + Ã   +       +      +   +                +   

ʢʘʥʘʣʴʥʳʝ ʬʠʣʴʪʨʳ + + + + Ã   +       + +                        +   

ʢʘʥʘʣʴʥʳʝ ʛʣʫʰʠʪʝʣʠ + + + + Ã   +       + +                        +   

ʢʘʥʘʣʴʥʳʝ ʥʘʛʨʝʚʘʪʝʣʠ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʢʘʥʘʣʴʥʳʝ ʦʭʣʘʜʠʪʝʣʠ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʠʟʦʣʷʮʠʷ ʚʦʟʜʫʭʦʚʦʜʦʚ +  + + Ã                 +                     

ʜʝʬʣʝʢʪʦʨʳ + + + + Ã   +       + +                        +   

ʨʝʚʠʟʠʦʥʥʳʝ ʣʶʯʢʠ     Ã          +  + + +  + +                  +   

ʥʘʨʫʞʥʳʝ ʙʣʦʢʠ ʢʦʥʜʠʮʠʦ-
ʥʝʨʦʚ  ʩʧʣʠʪ-ʩʠʩʪʝʤ  

+  + + Ã +     + + + + + +    +     +    +         + + + +  
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ʥʘʨʫʞʥʳʝ ʙʣʦʢʠ  ʢʦʥʜʠʮʠʦ-
ʥʝʨʦʚ  VRV ʩʠʩʪʝʤ 

+  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʚʥʫʪʨʝʥʥʠʝ ʙʣʦʢʠ ʢʦʥʜʠʮʠ-
ʦʥʝʨʦʚ  ʩʧʣʠʪ-ʩʠʩʪʝʤ   

+  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʚʥʫʪʨʝʥʥʠʝ ʙʣʦʢʠ ʢʦʥʜʠʮʠ-
ʦʥʝʨʦʚ VRV ʩʠʩʪʝʤ 

+  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʯʠʧʧʝʨʳ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʬʘʥʢʦʡʣʳ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

 
ʇʋʇʈʄɾʆʁɾ ʁ ʋɾʈʄʇʊʆɹɺɿɾʆʁɾ 

ʇʫʧʨʤʞʦʡʞ ʡ 
ʫʞʨʤʧʪʦʙʚ-
ʟʞʦʡʞ 

 

ʪʨʫʙʦʧʨʦʚʦʜʳ +  + + Ã          +    +  + +    + +  +    +          

ʬʠʪʠʥʛʠ +  + + Ã          +    +  + +    + +  +    +          

ʦʙʦʨʫʜʦʚʘʥʠʝ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʥʘʩʦʩʳ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʬʠʣʴʪʨʳ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʦʪʦʧʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʵʣʝʢʪʨʦʠʥʚʝʨʪʦʨʳ +  + + Ã          +     +     +    +         + + + +  

ʠʥʬʨʘʢʨʘʩʥʳʝ ʠʟʣʫʯʘʪʝʣʠ +  + + Ã          +     +     +    +         + + + +  

ʪʝʧʣʦʚʳʝ ʟʘʚʝʩʳ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ +  + + Ã          +      +    + + +  +              

ʢʦʣʣʝʢʪʦʨʳ +  + + Ã          +      +    + + +  +              

ʙʘʢʠ +  + + Ã          +     +     +    +         + + + +  

ʠʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ   + + Ã          +                            

ʛʨʷʟʝʚʠʢʠ +  + + Ã          +      +    + + +  +              

ʦʙʨʘʪʥʳʡ ʢʣʘʧʘʥ +  + + Ã          +      +    + + +  +              

ʨʝʛʫʣʷʪʦʨ ʧʝʨʝʧʘʜʘ ʜʘʚ-
ʣʝʥʠʷ ʤʘʥʦʤʝʪʨʳ 

+  + + Ã          +      +    + + +  +              

ʤʘʥʦʤʝʪʨʳ +  + + Ã          +      +    + + +  +              

ʪʝʨʤʦʤʝʪʨʳ +  + + Ã          +      +    + + +  +              

ʵʣʝʢʪʨʦʢʦʪʣʳ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

 
ɻʇɽʇʊʆɹɺɿɾʆʁɾ 

ɻʧʝʧʪʦʙʚʟʞ-
ʦʡʞ 

 

ʪʨʫʙʦʧʨʦʚʦʜʳ +  + + Ã          +    +  + +    + +  +              

ʬʠʪʠʥʛʠ +  + + Ã          +    +  + +    + +  +              

ʥʘʩʦʩʳ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ +  + + Ã          +      +    + + +  +              

ʬʠʣʴʪʨʳ +  + + Ã          +      +    + + +  +              

ʢʦʣʣʝʢʪʦʨʳ +  + + Ã          +      +    + + +  +              

ʧʨʠʙʦʨʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ +  + + Ã          +      +    + + +  +              

ʵʣʝʢʪʨʦʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴ- +  + + Ã +  +   + + + + + +    +     +    +         + + + +  
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ʥʳʝ ʧʨʠʙʦʨ r

ʙʘʢʠ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʠʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ   + + Ã          +                            

 
ʈʇɿɹʉʇʋʌʑɾʆʁɾ 

ʈʧʟʙʩʧʫʬʱʞ-
ʦʡʞ ʛʧʝʸʦʧʞ, 
ʜʙʠʧʛʧʞ, ʨʧ-
ʩʧʱʣʧʛʧʞ ʡ 
ʫ.ʝ. 

 

ʪʨʫʙʦʧʨʦʚʦʜʳ +  + + Ã          +    +  + +    + +  +              

ʬʠʪʠʥʛʠ +  + + Ã          +    +  + +    + +  +              

ʥʘʩʦʩʳ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ +  + + Ã          +      +    + + +  +              

ʬʠʣʴʪʨʳ +  + + Ã          +      +    + + +  +              

ʙʘʢʠ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʤʦʜʫʣʠ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʦʨʦʩʠʪʝʣʠ ʠ ʨʘʩʧʳʣʠʪʝʣʠ +  + + Ã          +      +    + + +  +              

ʧʦʞʘʨʥʳʝ ʢʨʘʥʳ (ʩʦ ʰʢʘ-
ʬʘʤʠ) 

+  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʮʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʧʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝ [2] 

+  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʱʠʪʳ ʫʧʨʘʚʣʝʥʠʷ   + + Ã + +                  +                  

 
ʃɹʆɹʄʁʀɹʏʁʘ (ɻʇɽʇʇʋɻɾɽɾʆʁɾ) 

ʃʙʦʙʤʡʠʙʯʡʸ 
(ʛʧʝʧʧʫʛʞʝʞ-
ʦʡʞ) 

 

ʪʨʫʙʦʧʨʦʚʦʜʳ +  + + Ã          +    +  + +    + +  +    +          

ʬʠʪʠʥʛʠ +  + + Ã          +    +  + +    + +  +    +          

ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʧʨʠʙʦʨʳ   + + Ã          +                            

ʥʘʩʦʩʳ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ +  + + Ã          +      +    + + +  +              

ʧʨʦʯʠʩʪʢʠ (ʨʝʚʠʟʠʠ) +  + + Ã          +    +  + +    + +  +    +          

ʜʨʝʥʘʞʥʳʝ ʚʦʨʦʥʢʠ, ʪʨʘʧʳ   + + Ã          +                            

ʙʘʢʠ +  + + Ã +  +   + + + + + +    +     +    +         + + + +  

ʠʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ   + + Ã          +                            

 ʖʄɾʃʋʉʇʊʆɹɺɿɾʆʁɾ 

ʖʤʞʣʫʩʧʪʦʙʚ-
ʟʞʦʡʞ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-
ʥʘʷ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴ-
ʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤ-
ʤʝʨʯʝʩʢʦʛʦ ʫʯʸʪʘ 
(ɸʀʀʉ ʂʋ) 

ʰʢʘʬ  +  + Ã + + + +                                  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + + + Ã +  +    + + + +                            

ʢʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + Ã                                      

 
 
 
ʋʩʪʨʦʡʩʪʚʦ ʢʦʥ-
ʪʨʦʣʷ ʟʘ ʙʣʫʞʜʘ-
ʶʱʠʤʠ ʪʦʢʘʤʠ 
(ʋʂɹʊ 

ʰʢʘʬ  +  + Ã + + + +                                  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + + + Ã +  +    + + + +                            

ʢʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + Ã                                      

ʂʄʇ-1     Ã                                      
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ʂʄʇ-2     Ã                                      

ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʊʇ (ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʆʃ) 

  + + Ã + +                  +                  

ɻʈʑ, ɺʈʋ, ʨʘʩʧʨʝʜʝʣʠ-
ʪʝʣʴʥʳʝ ɦ ʠʪʳ (ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʆʃ ʠ ʩʭʝʤʦʡ)  

  + + Ã + +                  +                  

ʢʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ 
[3] (ʣʦʪʢʠ, ʢʦʨʦʙʘ, ʢʘ-
ʙʝʣʴ-ʢʘʥʘʣʳ) 

+ + + + Ã                                      

ʀɹʇ, ʉɻʕ [1] (ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʆʃ) 

  + + Ã + +                  +     + +            

ʩʚʝʪʠʣʴʥʠʢʠ    + Ã                    +     + +            

ʨʦʟʝʪʢʠ, ʚʳʢʣ., ʧʝʨʝʢʣ., 
ʘʚʪʦʤ. ʚʳʢʣʶʯʘʪʝʣʠ ʚ 
ʙʦʢʩʘʭ 

  + + Ã + +                  +                  

ʇʫʪʝʡʩʢʠʝ ʷʱʠʢʠ, ʦʪʚʝʪ-
ʚʠʪʝʣʴʥʳʝ ʷʱʠʢʠ (ʚ ʩʦ-
ʦʪʚʝʪʩʪʚʠʠ ʩ ʆʃ) 

    Ã                                      

ʆʙʦʨʫʜʦʚʘʥʠʝ 
ʪʷʛʦʚʦʡ ʩʝʪʠ 825 ɺ 
ʚ ʪʦʥʥʝʣʝ 

ʇʫʥʢʪ ʧʝʨʝʢʣʶʯʝʥʠʷ 
825ɺ 

  + + Ã + +                  +                  

ʐʢʘʬ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘ-
ʙʝʣʝʡ 825ɺ 

 +  + Ã + + + +                                  

ʰʢʘʬ ʨʘʟʲʝʜʠʥʠʪʝʣʷ ʦʪ-
ʩʦʩʘ ʪʦʢʘ 

 +  + Ã + + + +                                  

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ 
ʧʫʥʢʪ ʧʠʪʘʥʠʷ ʪʫʧʠʢʦʚ 

  + + Ã + +                  +                  

 ʊʁʊʋɾʅʔ ɺɾʀʇʈɹʊʆʇʊʋʁ ʁ ʊɻʘʀʁ 

ʊʡʪʫʞʥʴ  ʚʞʠ-
ʧʨʙʪʦʧʪʫʡ ʡ 
ʪʛʸʠʡ 

 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

+ + + + Ã      +   +                             

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + Ã                                      

 ɽʁʊʈɾʋʐɾʉʁʀɹʏʁʘ ʁ ɹɻʋʇʅɹʋʁʀɹʏʁʘ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɽʡʪʨʞʫʰʞʩʡ-
ʠʙʯʡʸ ʡ ʙʛʫʧ-
ʥʙʫʡʠʙʯʡʸ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-
ʥʘʷ ʩʠʩʪʝʤʘ ʜʠʩ-
ʧʝʪʯʝʨʩʢʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʩʠ-
ʩʪʝʤʦʡ ʵʣʝʢʪʨʦ-
ʩʥʘʙʞʝʥʠʝʤ (ɸɼ-
ʉʋ ʕ) 

ʰʢʘʬ  +  + Ã +   +                                  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + + + Ã +  +    + + + +                            

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + Ã                                      

ʇʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝ [2] 

   + Ã +      + + +           +                  

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-
ʥʘʷ ʩʠʩʪʝʤʘ ʜʠʩ-
ʧʝʪʯʝʨʩʢʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʵʩʢʘ-
ʣʘʪʦʨʥʦʡ ʩʣʫʞʙʳ 
(ɸɼʉʋ ʕʉ) 

ʰʢʘʬ  +  + Ã +   +                                  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + + + Ã +  +    + + + +                            

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + Ã                                      

ʜʘʪʯʠʢ    + Ã +      + + +                             

 
ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-
ʥʘʷ ʩʠʩʪʝʤʘ ʜʠʩ-
ʧʝʪʯʝʨʩʢʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢ-
ʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ 
ʩʣʫʞʙʳ (ɸɼʉʋ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

   + Ã +      + + +           +                  

ʰʢʘʬ  +  + Ã +   +                                  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + + + Ã +  +    + + + +                            

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + Ã                                      
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ʕʄʉ) ʜʘʪʯʠʢ     Ã +      + + +                             

 
ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝ-
ʥʠʷ ʨʘʙʦʪʦʡ ʩʪʘʥ-
ʮʠʠ (ʉʋʈʉʊ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

    Ã +      + + +           +                  

ʰʢʘʬ  +   Ã +   +                                  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + + + Ã +  +    + + + +                            

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + Ã                                      

ʟʘʤʦʢ    + Ã                                      

ʜʘʪʯʠʢ    + Ã +   +   + + +                             

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-
ʥʘʷ ʩʠʩʪʝʤʘ  ʜʠʩ-
ʧʝʪʯʝʨʩʢʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʜʚʠ-
ʞʝʥʠʝʤ ʧʦʝʟʜʦʚ 
(ɸʉɼʋ ɼʇʄ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

   + Ã +  +    + + +           +                  

ɸʈʄʳ     Ã                                      

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + + + Ã +  +    + + + +                            

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + Ã                                      

ɸʚʪʦʤʘʪʠʟʘʮʠʷ 
ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝ-
ʩʢʠʭ ʫʩʪʨʦʡʩʪʚ 
(ɸʕʄʋ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

 +  + Ã +   +                                  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʂʀʇʠɸ   + + Ã + +                  +                  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + + + Ã +  +    + + + +                            

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + Ã                                      

ɸʚʪʦʤʘʪʠʟʘʮʠʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʫʩʪʨʦʡʩʪʚ (ɸɼʋ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

 +  + Ã +   +                                  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʂʀʇʠɸ   + + Ã + +                  +                  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + + + Ã +  +    + + + +                            

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + Ã                                      

ɸʚʪʦʤʘʪʠʟʘʮʠʷ 
ʀʊʇ (ɸʊʄ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

 +  + Ã +   +                                  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʂʀʇʠɸ   + + Ã + +                  +                  

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + + + Ã +  +    + + + +                            

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

+ + + + Ã                                      

 ʊʁʊʋɾʅʔ ʃʇʅʈʄɾʃʊʆʇʂ ɺɾʀʇʈɹʊʆʇʊʋʁ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ 
ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦ-
ʩʪʫʧʦʚ 

ʂʦʥʪʨʦʣʣʝʨ ʉʂʋɼ    + Ã                                      

ʉʯʠʪʳʚʘʪʝʣʴ ʉʂʋɼ    + Ã                                      

ʂʦʥʪʨʦʣʣʝʨ ʉʂʋɼ    + Ã                                      

ʉʯʠʪʳʚʘʪʝʣʴ ʉʂʋɼ    + Ã                                      

ʂʥʦʧʢʘ ʚʳʭʦʜʘ    + Ã                                      

ʂʥʦʧʢʘ ʘʚʘʨʠʡʥʦʛʦ ʚʳʭʦʜʘ    + Ã                                      

ɿʘʤʦʢ    + Ã                                      

ɻʝʨʢʦʥ    + Ã                                      

ʊʫʨʥʠʢʝʪ    + Ã                                      

ʂʘʨʪʦʧʨʠʸʤʥʠʢ    + Ã                                      
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ʊʡʪʫʞʥʴ  
ʣʧʥʨʤʞʣʪʦʧʢ 
ʚʞʠʧʨʙʪʦʧʪʫʡ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʨʝʛʨʘʞʜʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ    + Ã                                      

ʉʝʨʚʝʨ ɸʈʄ (ʰʢʘʬ)  +  + Ã +   +                                  

ʂʦʤʤʫʪʘʪʦʨ (ʰʢʘʬ)  +  + Ã +   +                                  

ʈʝʟʝʨʚʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘ-
ʥʠʷ 

    Ã                                      

ɺʠʜʝʦʜʦʤʦʬʦʥ + + + + Ã      +   +                             

ʆʭʨʘʥʥʘʷ ʩʠʛʥʘ-
ʣʠʟʘʮʠʷ 

ʎʝʥʪʨʘʣʴʥʘʷ ʩʪʘʥʮʠʷ     Ã                                      

ɸʜʨʝʩʥʳʡ ʤʦʜʫʣʴ     Ã                                      

ʀʟʚʝʱʘʪʝʣʴ + + + + Ã      +   +                             

ʆʧʦʚʝʱʘʪʝʣʴ +   + Ã +     + + + +           +                  

ʇʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ   + + Ã + +                  +                  

ɸʈʄ     Ã                                      

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ 
ʧʨʦʭʦʜʘ ʚ ʪʦʥʥʝʣʴ 

ʄʘʷʢ ʋʂʇʊ    + Ã                                      

ʇʨʠʙʦʨʥʳʡ ʷʱʠʢ    + Ã                                      

ʊʝʣʝʢʘʤʝʨʘ + + + + Ã      +   +                             

ʊʝʨʤʠʥʘʣ ʨʝʛʠʩʪʨʘʮʠʠ    + Ã                                      

ʂʦʤʤʫʪʘʪʦʨ + + + + Ã      +   +                             

ʉʝʨʚʝʨ (ʰʢʘʬ)  +  + Ã   + + + +                                

ʉʚʝʪʦʟʚʫʢʦʚʦʡ ʦʧʦʚʝʱʘ-
ʪʝʣʴ 

+   + Ã +     + + + +           +                  

ʉʠʩʪʝʤʘ ʚʠʜʝʦʥʘ-
ʙʣʶʜʝʥʠʷ 

ʐʢʘʬ ʩ ʮʝʥʪʨʘʣʴʥʳʤ 
ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʩʝʨʚʝ-
ʨʘʤʠ, ʉʍɼ, ʀɹʇ, ʢʦʤʤʫ-
ʪʘʪʦʨʘʤʠ ʘʛʨʝʛʘʮʠʠ) [1] 

 +  + Ã   + + + +                                

ʐʢʘʬ ʩ ʢʦʤʤʫʪʘʪʦʨʘʤʠ ʜʦ-
ʩʪʫʧʘ 

 +  + Ã   + + + +                                

ʐʢʘʬ ʩ ɸʈʄ ʉɺʅ/ʢʦʥʪ-
ʨʦʣʣʝʨʦʤ ʚʠʜʝʦʧʘʥʥʦ 

 +  + Ã   + + + +                                

ɺʠʜʝʦʢʘʤʝʨʳ + + + + Ã      +   +                             

ɸʚʪʦʤʘʪʠʟʠʨʦ-
ʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 
ʦʧʣʘʪʳ ʧʨʦʝʟʜʘ 

ʐʢʘʬ ʩ ʮʝʥʪʨʘʣʴʥʳʤ 
ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʩʝʨʚʝʨ, 
ʢʦʤʤʫʪʘʪʦʨʳ, ʀɹʇ) [1] 

 +  + Ã   + + + +                                

ɸʈʄ ʢʘʩʩʠʨʘ ʩʪʘʨʰʝʛʦ, ʢʘʩ-
ʩʠʨʘ / ʂɸʇʇ 

    Ã                                      

ʑʠʪ ʧʠʪʘʥʠʷ ʪʫʨʥʠʢʝʪʦʚ   + + Ã + +                  +                  

ʊʫʨʥʠʢʝʪʳ    + Ã                                      

ʂʦʣʦʥʥʳ ʵʢʩʪʨʝʥ-
ʥʦʛʦ ʚʳʟʦʚʘ 

ʂʦʣʦʥʥʳ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦ-
ʚʘ 

+   + Ã +     + + + +           +                  

 
 
 
 
 
 
 
 
ʂʦʤʧʣʝʢʩ ʩʠʩʪʝʤ 

ʉʝʨʚʝʨ ɸʇʂ ɸʈʄ ʊɹ (ʰʢʘʬ)  +  + Ã   + + + +                                

ɹʣʦʢ ʠʥʪʝʛʨʘʮʠʠ (ʥʘʚʝʩ-
ʥʦʡ ʰʢʘʬ) 

 +  + Ã   + + + +                                

ɸʈʄ ʊɹ     Ã                                      

ɹʣʦʢ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ 
ʠʥʬʦʨʤʘʮʠʠ 

   + Ã                                      

ʈʘʜʠʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨ    + Ã                                      
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ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ 

ɺʠʜʝʦʢʘʤʝʨʘ + + + + Ã      +   +                             

ʉʪʘʮʠʦʥʘʨʥʳʡ ʘʨʦʯʥʳʡ 
ʤʝʪʘʣʣʦʜʝʪʝʢʪʦʨ 

   + Ã                                      

ɸʧʧʘʨʘʪʫʨʘ ʧʦʜʘʚʣʝʥʠʷ 
ʨʘʜʠʦʣʠʥʠʡ ʫʧʨʘʚʣʝʥʠʷ 
ʫʩʪʨʦʡʩʪʚʘʤʠ 

   + Ã                                      

ʉʪʘʮʠʦʥʘʨʥʘʷ ʜʦʩʤʦʪʨʦʚʘʷ 
ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʫʩʪʘʥʦʚʢʘ 
ʜʣʷ ʜʦʩʤʦʪʨʘ ʛʨʫʟʦʚ ʠ ʨʫʯ-
ʥʦʡ ʢʣʘʜʠ 

   + Ã                                      

ɺʟʨʳʚʦʟʘʱʠʪʥʳʡ ʢʦʥʪʝʡʥʝʨ    + Ã                                      

ʇʦʨʪʘʪʠʚʥʳʡʪ ʦʙʥʘʨʫʞʠ-
ʪʝʣʴ (ʩʣʝʜʦʚ ʚʟʨʳʚʯʘʪʳʭ 
ʚʝʱʝʩʪʚ) 

   + Ã                                      

ʄʦʙʠʣʴʥʳʡ ɸʈʄ ʦʧʝʨʘʪʦʨʘ    + Ã                                      

ʊʫʤʙʘ ʜʦʩʤʦʪʨʦʚʘʷ    + Ã                                      

ʈʫʯʥʦʡ ʤʝʪʘʣʣʦʜʝʪʝʢʪʦʨ    + Ã                                      

ʆʛʨʘʞʜʝʥʠʝ    + Ã                                      

 
ʊʋʉʌʃʋʌʉʁʉʇɻɹʆʆɹʘ ʃɹɺɾʄʕʆɹʘ ʊʁʊʋɾʅɹ 

 ʉʪʨʫʢʪʫʨʠʨʦʚʘʥ-
ʥʘʷ ʢʘʙʝʣʴʥʘʷ 
ʩʠʩʪʝʤʘ 

ʉʪʦʡʢʘ / ʰʢʘʬʳ / ʧʘʥʝʣʠ  +  + Ã +   +                                  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + Ã                                      

 
ʈʇɿɹʉʆɹʘ ʊʁɼʆɹʄʁʀɹʏʁʘ, ʇʈʇ 

 
ʇʦʞʘʨʥʘʷ ʩʠʛʥʘ-
ʣʠʟʘʮʠʷ, ʦʧʦʚʝ-
ʱʝʥʠʝ ʠ ʘʚʪʦʤʘʪʠ-
ʢʘ ʧʨʦʪʠʚʦʧʦʞʘʨ-
ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

   + Ã +     + + + +           +                  

ʇʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝ [2] 

   + Ã +     + + + +           +                  

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + + + Ã +  +    + + + +                            

 
ʊʋʉʌʃʋʌʉʁʉʇɻɹʆʆɹʘ ʃɹɺɾʄʕʆɹʘ ʊʁʊʋɾʅɹ 

 ʉʪʨʫʢʪʫʨʠʨʦʚʘʥ-
ʥʘʷ ʢʘʙʝʣʴʥʘʷ 
ʩʠʩʪʝʤʘ 

ʉʪʦʡʢʘ / ʰʢʘʬʳ / ʧʘʥʝʣʠ  +  + Ã +   +                                  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + Ã                                      

 
ʊɾʋʁ ʊɻʘʀʁ 

 

ʉʧʝʪʠ ʩʚʷʟʠ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

   + Ã      + + + +           +                  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + Ã                                      

 ɼʉʇʅʃʇɼʇɻʇʉʘʒɾɾ ʇʈʇɻɾʒɾʆʁɾ 

 

ɻʨʦʤʢʦʝʦʚʦʨʷʱʝʝ 
ʦʧʦʚʝʱʝʥʠʝ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

   + Ã +     + + + +           +                  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + Ã                                      

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + + + Ã +  +    + + + +                            

ɻʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ +   + Ã +     + + + +           +                  



 
 

79 
 

 
ʐɹʊʇʍʁʃɹʏʁʘ 

 

 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

   + Ã +     + + + +                             

ʏʘʩʳ     Ã                                      

ʊʘʙʣʦ (ʪʦʨʮʝʚʳʝ)     Ã                                      

 
ɻʁɽɾʇʆɹɺʄʗɽɾʆʁɾ 

 

ɺʠʜʝʦʥʘʙʣʶʜʝʥʠʝ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

   + Ã +     + + + +           +                  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + Ã                                      

ɺʠʜʝʦʢʘʤʝʨʳ + + + + Ã      +   +                             

 
ʃʇʄʇʆʆʔ ʖʃʊʋʉɾʆʆʇɼʇ ɻʔʀʇɻɹ 

 ʂʦʣʦʥʥʘ ʵʢʩʪʨʝʥ-
ʥʦʛʦ ʚʳʟʦʚʘ 

ʂʦʣʦʥʥʘ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦ-
ʚʘ 

+   + Ã +     + + + +           +                  

 
ʄʇʃɹʄʕʆɹʘ ʊɾʋʕ ʁɻʏ 

 ʃʦʢʘʣʴʥʘʷ ʩʝʪʴ 
ʀɺʎ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

   + Ã +     + + + +           +                  

 
ɾɽʁʆɹʘ ʉɹɽʁʇʁʆʍʇʉʅɹʏʁʇʆʆɹʘ ʊɾʋʕ 

 

ɽʈʀʉ-ʄ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

   + Ã +     + + + +           +                  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + Ã                                      

ɸʥʪʝʥʥʳ + + + + Ã      +   +                             

 
ʈʇɾʀɽʆɹʘ ʉɹɽʁʇʊɻʘʀʕ 

 

ʇʈʉ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

   + Ã +     + + + +           +                  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + Ã                                      

ɸʥʪʝʥʥʳ + + + + Ã      +   +                             

 
ɻʇʄʇʃʇʆʆʇ-ʇʈʋʁʐɾʊʃɹʘ ʄʁʆʁʘ 

 

ɺʆʃʉ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

   + Ã +     + + + +           +                  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + Ã                                      

ʂʘʙʝʣʠ + + + + Ã +  +    + + + +                            

 
ɹɻʋʇʅɹʋʁʃɹ ʁ ʋɾʄɾʅɾʎɹʆʁʃɹ ʌʈ 

 
ʉʠʩʪʝʤʘ ʪʝʭʥʠʯʝ-
ʩʢʦʛʦ ʜʠʘʛʥʦʩʪʠ-
ʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦ-
ʨʠʥʛʘ ʉʊɼʄ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

   + Ã +     + + + +           +                  

ɸʈʄʳ     Ã                                      

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + + + Ã +  +    + + + +                            



 
 

80 
 

 

 

 

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + Ã                                      

ɹʛʫʧʥʙʫʡʣʙ ʡ 
ʫʞʤʞʥʞʮʙʦʡʣʙ 
ʝʛʡʟʞʦʡʸ ʨʧʞʠ-
ʝʧʛ 

ʇʦʩʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ    + Ã +     + + + +           +                  

ʅʘʧʦʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ    + Ã +     + + + +           +                  

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ + + + + Ã +  +    + + + +                            

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] + + + + Ã                                      

ɺʉɽ ʉʀʉʊɽʄʓ  
ʕʣʝʤʝʥʪʳ ʢʨʝʧʣʝʥʠʷ ʠʥʞʝ-
ʥʝʨʥʳʭ ʩʠʩʪʝʤ 

    Ã                                      

 

ʈʉʁʅɾʐɹʆʁʘ: 

  +  ɸʪʨʠʙʫʪ ʦʙʷʟʘʪʝʣʝʥ ʢ ʟʘʧʦʣʥʝʥʠʶ 

 Ã  ɸʪʨʠʙʫʪ ʞʝʣʘʪʝʣʴʥʦ ʟʘʧʦʣʥʠʪʴ, ʥʝ ʥʦʩʠʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

 
[1] 

 ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʩʦʩʪʘʚ ʩʣʦʸʚ ʤʥʦʛʦʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʊʠʧʘ.  
ʄʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʟʥʘʯʘʝʪʩʷ ʧʦ ʦʩʥʦʚʥʦʛʦ ʥʝʩʫʱʝʤʫ ʩʣʦʶ; 

 [2]  ɺʠʪʨʘʞʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʪʨʘʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

 
 [3]  ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʬʘʩʘʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʳʭ ʨʝʰʝʥʠʡ, ʛʜʝ ʜʠʘʧʘʟʦʥ ʧʨʦʨʘʙʦʪʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 300 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 

ʋʉɾɺʇɻɹʆʁʘ BIM: 

 ʊʠʧʳ: ʊʠʧʦʣʦʛʠʷ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʧʦʜʯʠʥʷʪʴʩʷ ʣʦʛʠʢʝ ʚ ʨʘʤʢʘʭ ʪʠʧʠʟʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʢʦʨʨʝʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʘ (ʘʪʨʠʙʫʪʳ ʠ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ),  
ʦʪʨʘʞʘʶʱʝʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ (ʪʠʧ ʦʢʥʘ, ʪʠʧ ʜʚʝʨʠ ʠ ʪ.ʜ.) 

 ʋʧʨʦʱʸʥʥʳʡ ʚʠʜ*: 
 
 
 

ʕʣʝʤʝʥʪ ʤʦʞʝʪ ʦʙʦʙʱʸʥʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ): 
- ʠʤʝʪʴ ʩʭʦʞʠʝ ʦʯʝʨʪʘʥʠʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʧʠʩʳʚʘʶʱʠʝʩʷ ʚ ʛʘʙʘʨʠʪ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʪʠʧʘ; 
- ʥʘʣʠʯʠʝ ʫ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʪʘʣʠʟʘʮʠʠ (ʩʦʝʜʠʥʝʥʠʝ, ʧʨʦʢʣʘʜʢʠ ʠ ʪ.ʧ.), ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʚʥʝʰʥʠʡ ʛʘʙʘʨʠʪ ʠ ʥʝ ʠʤʝʶʱʠʭ ʪʦʯʝʢ ʧʦʜʢʣʶʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ  

* ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 
- ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʬʦʨʘʟʤʝʪʢʫ (ʨʘʟʣʠʯʥʳʝ ʥʘʩʝʯʢʠ, ʩʠʤʚʦʣʳ, ʰʪʘʤʧʦʚʘʥʥʳʡ ʪʝʢʩʪ ʠ ʪ.ʜ) 
- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʨʦʚʳʭ ʪʝʢʩʪʫʨ 

 ʅʘʨʫʞʥʳʡ ʛʘʙʘʨʠʪ: ɼʣʠʥʘ / ʐʠʨʠʥʘ / ɺʳʩʦʪʘ: 
ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʧʣʦʱʘʜʴ ʠʣʠ ʦʙʲʸʤ (ʧʨʠʤʝʨ: ɹʘʣʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ɼʣʠʥʫ) 

 ʉʝʯʝʥʠʝ/ʇʨʦʬʠʣʴ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʤʝʪʢʫ ʦ ʩʚʦʸʤ ʩʝʯʝʥʠʠ ʚ ʩʣʫʯʘʷʭ: 
- ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ; 
- ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʵʣʝʤʝʥʪʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʯʝʥʠʝʤ (ʧʨʠʤʝʨ: ʙʘʣʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ) 

 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʪʦʯʥʦʝ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ 

 ʊʠʧ ʩʠʩʪʝʤʳ: ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ ʩʠʩʪʝʤʳ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ) 

 ʄʘʪʝʨʠʘʣ: ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʦʙʲʝʢʪʫ/ʵʣʝʤʝʥʪʫ; ʟʘʜʘʥ ʘʪʨʠʙʫʪʦʤ, ʣʠʙʦ ʫʢʘʟʘʥ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ 
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ʖʫʙʨ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʧʚʳʞʣʫʙ ʖʣʪʨʤʬʙʫʙʯʡʸ 
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ʃʧʥʥʞʦʫʙ-
ʩʡʢ 

 ʇɺʒɾʇɺʅɾʆʆɹʘ, ʈʉʇʋʁɻʇʈʇɿɹʉʆɹʘ ɻɾʆʋʁʄʘʏʁʘ, ʃʇʆɽʁʏʁʇʆʁʉʇɻɹʆʁɾ ɻʇʀɽʌʎɹ.ʋʇʆʆɾʄʕʆɹʘ ɻɾʆʋʁʄʘʏʁʘ 

ʆʙʱʝʦʙʤʝʥ-
ʥʘʷ, ʧʨʦʪʠʚʦ-
ʧʦʞʘʨʥʘʷ 
ʚʝʥʪʠʣʷʮʠʷ ʠ 
ʢʦʥʜʠʮʠʦʥʠ-
ʨʦʚʘʥʠʝ ʚʦʟ-
ʜʫʭʘ..  

ʊʦʥʥʝʣʴʥʘʷ 
ʚʝʥʪʠʣʷʮʠʷ 

 

ʚʦʟʜʫʭʦʚʦʜʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã Ã   Ã Ã Ã Ã Ã   Ã Ã Ã    Ã  Ã Ã     Ã  

ʬʠʪʠʥʛʠ Ã Ã Ã Ã  Ã Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã    Ã  Ã Ã  Ã   Ã  

ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ Ã Ã Ã Ã   Ã Ã Ã Ã  Ã  Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã    Ã  Ã Ã  Ã   Ã  

ʢʘʥʘʣʴʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ Ã Ã Ã Ã   Ã Ã Ã Ã  Ã  Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã    Ã  Ã Ã  Ã   Ã  

ʢʨʳʰʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ  
(ʩ ʤʦʥʪʘʞʥʳʤʠ ʩʪʘʢʘʥʘʤʠ) 

Ã Ã Ã Ã   Ã Ã Ã Ã  Ã  Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã    Ã  Ã Ã  Ã   Ã  

ʨʘʜʠʘʣʴʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ                                           

ʦʩʝʚʳʝ ʚʝʥʪʠʣʷʪʦʨʳ                                           

ʢʣʘʧʘʥʳ (ʧʨʦʪʠʚʦʧʦʞʘʨ-
ʥʳʝ,  ʜʨʦʩʩʝʣʴ-ʢʣʘʧʘʥʳ, 
ʟʘʩʣʦʥʢʠ ʩ ʵʣʝʢʪʨʦʧʨʠ-
ʚʦʜʦʤ) 

Ã Ã Ã Ã   Ã Ã Ã Ã  Ã  Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã    Ã  Ã Ã  Ã   Ã  

ʨʝʛʫʣʷʪʦʨʳ ʧʦʩʪʦʷʥʥʦʛʦ 
ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ 

Ã Ã Ã Ã   Ã Ã Ã Ã  Ã    Ã Ã   Ã Ã Ã Ã Ã   Ã Ã Ã    Ã  Ã Ã     Ã  

ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʠ 
(ʨʝʰʸʪʢʠ, ʩʝʪʢʠ) 

Ã Ã Ã Ã  Ã Ã Ã Ã Ã  Ã    Ã Ã   Ã Ã Ã Ã Ã   Ã Ã Ã    Ã  Ã Ã     Ã  

ʢʘʥʘʣʴʥʳʝ ʬʠʣʴʪʨʳ Ã Ã Ã Ã  Ã Ã Ã Ã Ã  Ã    Ã Ã   Ã Ã Ã Ã Ã   Ã Ã Ã    Ã  Ã Ã     Ã  

ʢʘʥʘʣʴʥʳʝ ʛʣʫʰʠʪʝʣʠ Ã Ã Ã Ã  Ã Ã Ã Ã Ã  Ã    Ã Ã   Ã Ã Ã Ã Ã   Ã Ã Ã    Ã  Ã Ã     Ã  

ʢʘʥʘʣʴʥʳʝ ʥʘʛʨʝʚʘʪʝʣʠ Ã Ã Ã Ã  Ã Ã Ã Ã Ã  Ã    Ã Ã   Ã Ã Ã Ã Ã   Ã Ã Ã    Ã  Ã Ã     Ã  

ʢʘʥʘʣʴʥʳʝ ʦʭʣʘʜʠʪʝʣʠ                                           

ʠʟʦʣʷʮʠʷ ʚʦʟʜʫʭʦʚʦʜʦʚ Ã Ã Ã Ã    Ã Ã Ã  Ã    Ã Ã   Ã Ã Ã Ã Ã   Ã Ã Ã    Ã  Ã Ã     Ã  

ʜʝʬʣʝʢʪʦʨʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã Ã   Ã Ã Ã Ã Ã   Ã Ã Ã    Ã  Ã Ã     Ã  

ʨʝʚʠʟʠʦʥʥʳʝ ʣʶʯʢʠ Ã Ã Ã Ã   Ã  Ã Ã  Ã    Ã Ã   Ã Ã Ã Ã Ã   Ã Ã Ã    Ã  Ã Ã     Ã  

ʥʘʨʫʞʥʳʝ ʙʣʦʢʠ ʢʦʥʜʠʮʠʦ-
ʥʝʨʦʚ  ʩʧʣʠʪ-ʩʠʩʪʝʤ  

                                          

 

 

ʥʘʨʫʞʥʳʝ ʙʣʦʢʠ  ʢʦʥʜʠʮʠʦ-
ʥʝʨʦʚ  VRV ʩʠʩʪʝʤ 

                                          

ʚʥʫʪʨʝʥʥʠʝ ʙʣʦʢʠ ʢʦʥʜʠʮʠ-                                           
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ʦʥʝʨʦʚ  ʩʧʣʠʪ-ʩʠʩʪʝʤ   

ʚʥʫʪʨʝʥʥʠʝ ʙʣʦʢʠ ʢʦʥʜʠʮʠ-
ʦʥʝʨʦʚ VRV ʩʠʩʪʝʤ 

                                          

ʯʠʧʧʝʨʳ                                           

ʬʘʥʢʦʡʣʳ                                           

 
ʇʋʇʈʄɾʆʁɾ ʁ ʋɾʈʄʇʊʆɹɺɿɾʆʁɾ 

ʇʫʧʨʤʞʦʡʞ 
ʡ ʫʞʨʤʧ-
ʪʦʙʚʟʞʦʡʞ 

 

ʪʨʫʙʦʧʨʦʚʦʜʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã    Ã Ã   Ã Ã Ã Ã Ã    Ã Ã    Ã  Ã      Ã  

ʬʠʪʠʥʛʠ Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã     Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã      Ã  

ʦʙʦʨʫʜʦʚʘʥʠʝ Ã Ã Ã Ã   Ã Ã Ã Ã    Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã   Ã  

ʥʘʩʦʩʳ Ã Ã Ã Ã   Ã Ã Ã Ã    Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã   Ã  

ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã      Ã  

ʬʠʣʴʪʨʳ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʦʪʦʧʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ Ã Ã Ã Ã   Ã Ã Ã Ã    Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ʵʣʝʢʪʨʦʠʥʚʝʨʪʦʨʳ                                           

ʠʥʬʨʘʢʨʘʩʥʳʝ ʠʟʣʫʯʘʪʝʣʠ                                           

ʪʝʧʣʦʚʳʝ ʟʘʚʝʩʳ                                           

ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʢʦʣʣʝʢʪʦʨʳ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʙʘʢʠ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʠʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ Ã Ã Ã Ã    Ã Ã Ã Ã     Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʛʨʷʟʝʚʠʢʠ                                           

ʦʙʨʘʪʥʳʡ ʢʣʘʧʘʥ                                           

ʨʝʛʫʣʷʪʦʨ ʧʝʨʝʧʘʜʘ ʜʘʚ-
ʣʝʥʠʷ ʤʘʥʦʤʝʪʨʳ 

                                          

ʤʘʥʦʤʝʪʨʳ                                           

ʪʝʨʤʦʤʝʪʨʳ                                           

ʵʣʝʢʪʨʦʢʦʪʣʳ                                           

 
ɻʇɽʇʊʆɹɺɿɾʆʁɾ 

ɻʧʝʧʪʦʙʚ-
ʟʞʦʡʞ 

 

ʪʨʫʙʦʧʨʦʚʦʜʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã    Ã Ã   Ã Ã Ã Ã Ã    Ã Ã    Ã  Ã     Ã Ã  

ʬʠʪʠʥʛʠ Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã     Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʥʘʩʦʩʳ Ã Ã Ã Ã   Ã Ã Ã Ã    Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã     Ã Ã  Ã Ã Ã Ã Ã Ã   Ã Ã Ã    Ã  Ã    Ã Ã Ã  

ʬʠʣʴʪʨʳ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʢʦʣʣʝʢʪʦʨʳ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʧʨʠʙʦʨʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʵʣʝʢʪʨʦʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴ-
ʥʳʝ ʧʨʠʙʦʨʳ 

Ã Ã Ã Ã   Ã Ã Ã Ã    Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã   Ã  Ã Ã  

ʙʘʢʠ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  
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ʠʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ Ã Ã Ã Ã    Ã Ã Ã Ã     Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

 
ʈʇɿɹʉʇʋʌʑɾʆʁɾ 

ʈʧʟʙʩʧʫʬ-
ʱʞʦʡʞ ʛʧʝʸ-
ʦʧʞ, ʜʙʠʧʛʧʞ, 
ʨʧʩʧʱʣʧʛʧʞ 
ʡ ʫ.ʝ. 

 

ʪʨʫʙʦʧʨʦʚʦʜʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã    Ã Ã   Ã Ã Ã Ã Ã    Ã Ã    Ã  Ã     Ã Ã  

ʬʠʪʠʥʛʠ Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã    Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʥʘʩʦʩʳ Ã Ã Ã Ã   Ã Ã Ã Ã    Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã  Ã Ã Ã Ã Ã Ã    Ã Ã    Ã  Ã     Ã Ã  

ʬʠʣʴʪʨʳ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʙʘʢʠ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʤʦʜʫʣʠ                                           

ʦʨʦʩʠʪʝʣʠ ʠ ʨʘʩʧʳʣʠʪʝʣʠ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʧʦʞʘʨʥʳʝ ʢʨʘʥʳ (ʩʦ ʰʢʘ-
ʬʘʤʠ) 

Ã Ã Ã Ã   Ã Ã Ã Ã Ã     Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʮʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã Ã  Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʧʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝ [2] 

Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã Ã  Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʱʠʪʳ ʫʧʨʘʚʣʝʥʠʷ Ã Ã Ã Ã   Ã Ã Ã Ã    Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

 
ʃɹʆɹʄʁʀɹʏʁʘ (ɻʇɽʇʇʋɻɾɽɾʆʁɾ) 

ʃʙʦʙʤʡʠʙʯʡʸ 
(ʛʧʝʧʧʫʛʞ-
ʝʞʦʡʞ) 

 

ʪʨʫʙʦʧʨʦʚʦʜʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã   Ã Ã   Ã Ã Ã Ã Ã    Ã Ã    Ã  Ã    Ã Ã Ã  

ʬʠʪʠʥʛʠ Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã     Ã Ã   Ã Ã  Ã Ã     Ã    Ã  Ã     Ã Ã  

ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʧʨʠʙʦʨʳ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʥʘʩʦʩʳ Ã Ã Ã Ã   Ã Ã Ã Ã    Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ Ã Ã Ã Ã   Ã  Ã Ã      Ã Ã   Ã Ã Ã Ã Ã    Ã Ã    Ã  Ã     Ã Ã  

ʧʨʦʯʠʩʪʢʠ (ʨʝʚʠʟʠʠ) Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã    Ã Ã  Ã Ã Ã Ã Ã Ã  Ã   Ã    Ã  Ã     Ã Ã  

ʜʨʝʥʘʞʥʳʝ ʚʦʨʦʥʢʠ, ʪʨʘʧʳ Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã    Ã Ã  Ã Ã Ã Ã Ã Ã  Ã   Ã    Ã  Ã     Ã Ã  

ʙʘʢʠ Ã Ã Ã Ã   Ã Ã Ã Ã      Ã Ã   Ã Ã Ã Ã Ã     Ã    Ã  Ã     Ã Ã  

ʠʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã   Ã Ã   Ã Ã Ã Ã Ã    Ã Ã    Ã  Ã     Ã Ã  

 ʖʄɾʃʋʉʇʊʆɹɺɿɾʆʁɾ 

ʖʤʞʣʫʩʧ-
ʪʦʙʚʟʞʦʡʞ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠ-
ʩʪʝʤʘ ʢʦʤʤʝʨʯʝʩʢʦ-
ʛʦ ʫʯʸʪʘ (ɸʀʀʉ ʂʋ) 

ʰʢʘʬ                                           

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ                                           

ʢʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã  Ã Ã Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

 
 
 
ʋʩʪʨʦʡʩʪʚʦ ʢʦʥʪʨʦʣʷ 
ʟʘ ʙʣʫʞʜʘʶʱʠʤʠ 
ʪʦʢʘʤʠ (ʋʂɹʊ 

ʰʢʘʬ                                           

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ                                           

ʢʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã  Ã Ã Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

ʂʄʇ-1                                           

ʂʄʇ-2                                           

ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʆʙʦʨʫʜʦʚʘʥʠʝ ʊʇ (ʚ ʩʦʦʪ- Ã Ã Ã Ã Ã   Ã Ã Ã    Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  
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ʚʝʪʩʪʚʠʠ ʩ ʆʃ) 
ɻʈʑ, ɺʈʋ, ʨʘʩʧʨʝʜʝʣʠ-
ʪʝʣʴʥʳʝ ɦ ʠʪʳ (ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʆʃ ʠ ʩʭʝʤʦʡ)  

Ã Ã Ã Ã   Ã Ã Ã Ã    Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ʢʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ 
[3] (ʣʦʪʢʠ, ʢʦʨʦʙʘ, ʢʘ-
ʙʝʣʴ-ʢʘʥʘʣʳ) 

Ã Ã Ã Ã Ã Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã   Ã Ã Ã Ã Ã    Ã Ã    Ã  Ã     Ã Ã  

ʀɹʇ, ʉɻʕ [1] (ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʆʃ) 

                                          

ʩʚʝʪʠʣʴʥʠʢʠ Ã Ã Ã Ã   Ã Ã Ã Ã    Ã Ã Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ʨʦʟʝʪʢʠ, ʚʳʢʣ., ʧʝʨʝʢʣ., 
ʘʚʪʦʤ. ʚʳʢʣʶʯʘʪʝʣʠ ʚ 
ʙʦʢʩʘʭ 

                                          

ʇʫʪʝʡʩʢʠʝ ʷʱʠʢʠ, ʦʪʚʝʪ-
ʚʠʪʝʣʴʥʳʝ ʷʱʠʢʠ (ʚ ʩʦ-
ʦʪʚʝʪʩʪʚʠʠ ʩ ʆʃ) 

                                          

ʆʙʦʨʫʜʦʚʘʥʠʝ ʪʷʛʦ-
ʚʦʡ ʩʝʪʠ 825 ɺ ʚ 
ʪʦʥʥʝʣʝ 

ʇʫʥʢʪ ʧʝʨʝʢʣʶʯʝʥʠʷ 
825ɺ 

                                          

ʐʢʘʬ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘ-
ʙʝʣʝʡ 825ɺ 

                                          

ʰʢʘʬ ʨʘʟʲʝʜʠʥʠʪʝʣʷ ʦʪ-
ʩʦʩʘ ʪʦʢʘ 

                                          

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ 
ʧʫʥʢʪ ʧʠʪʘʥʠʷ ʪʫʧʠʢʦʚ 

                                          

 ʊʁʊʋɾʅʔ ɺɾʀʇʈɹʊʆʇʊʋʁ ʁ ʊɻʘʀʁ 

ʊʡʪʫʞʥʴ  
ʚʞʠʧʨʙʪʦʧ-
ʪʫʡ ʡ ʪʛʸʠʡ 

 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã    Ã  Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã      Ã  Ã Ã  Ã  Ã Ã  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

 ɽʁʊʈɾʋʐɾʉʁʀɹʏʁʘ ʁ ɹɻʋʇʅɹʋʁʀɹʏʁʘ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɽʡʪʨʞʫʰʞʩʡ-
ʠʙʯʡʸ ʡ ʙʛ-
ʫʧʥʙʫʡʠʙʯʡʸ 

 
 
 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 
ʩʠʩʪʝʤʘ ʜʠʩʧʝʪʯʝʨ-
ʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʩʠʩʪʝʤʦʡ ʵʣʝʢʪʨʦ-
ʩʥʘʙʞʝʥʠʝʤ (ɸɼʉʋ 
ʕ) 

ʰʢʘʬ                                           

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ                                           

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

ʇʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝ [2] 

                                          

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 
ʩʠʩʪʝʤʘ ʜʠʩʧʝʪʯʝʨ-
ʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʵʩʢʘʣʘʪʦʨʥʦʡ ʩʣʫʞ-
ʙʳ (ɸɼʉʋ ʕʉ) 

ʰʢʘʬ                                           

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ                                           

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

ʜʘʪʯʠʢ                                           

 
ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 
ʩʠʩʪʝʤʘ ʜʠʩʧʝʪʯʝʨ-
ʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝ-
ʩʢʦʡ ʩʣʫʞʙʳ (ɸɼʉʋ 
ʕʄʉ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã    Ã  Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ʰʢʘʬ                                           

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ                                               

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

ʜʘʪʯʠʢ                                           

 
ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã    Ã  Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  
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ʨʘʙʦʪʦʡ ʩʪʘʥʮʠʠ 
(ʉʋʈʉʊ) 

ʰʢʘʬ                                           

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ                                           

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

ʟʘʤʦʢ                                           

ʜʘʪʯʠʢ                                           

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 
ʩʠʩʪʝʤʘ  ʜʠʩʧʝʪʯʝʨ-
ʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ 
(ɸʉɼʋ ɼʇʄ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã    Ã  Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ɸʈʄʳ                                           

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ                                           

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ 
ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝ-
ʩʢʠʭ ʫʩʪʨʦʡʩʪʚ 
(ɸʕʄʋ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

                                          

ʆʙʦʨʫʜʦʚʘʥʠʝ ʂʀʇʠɸ                                           

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ                                           

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʳʭ 
ʫʩʪʨʦʡʩʪʚ (ɸɼʋ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

                                          

ʆʙʦʨʫʜʦʚʘʥʠʝ ʂʀʇʠɸ                                           

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ                                           

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʀʊʇ 
(ɸʊʄ) 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

                                          

ʆʙʦʨʫʜʦʚʘʥʠʝ ʂʀʇʠɸ                                           

ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ                                           

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ  
[3] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

 ʊʁʊʋɾʅʔ ʃʇʅʈʄɾʃʊʆʇʂ ɺɾʀʇʈɹʊʆʇʊʋʁ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ 
ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫ-
ʧʦʚ 

ʂʦʥʪʨʦʣʣʝʨ ʉʂʋɼ                                           

ʉʯʠʪʳʚʘʪʝʣʴ ʉʂʋɼ                                           

ʂʦʥʪʨʦʣʣʝʨ ʉʂʋɼ                                           

ʉʯʠʪʳʚʘʪʝʣʴ ʉʂʋɼ                                           

ʂʥʦʧʢʘ ʚʳʭʦʜʘ                                           

ʂʥʦʧʢʘ ʘʚʘʨʠʡʥʦʛʦ ʚʳʭʦʜʘ                                           

ɿʘʤʦʢ                                           

ɻʝʨʢʦʥ                                           

ʊʫʨʥʠʢʝʪ                                           

ʂʘʨʪʦʧʨʠʸʤʥʠʢ                                           

ʇʨʝʛʨʘʞʜʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ                                           

ʉʝʨʚʝʨ ɸʈʄ (ʰʢʘʬ)                                           
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ʊʡʪʫʞʥʴ  
ʣʧʥʨʤʞʣʪʦʧʢ 
ʚʞʠʧʨʙʪʦʧ-
ʪʫʡ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʂʦʤʤʫʪʘʪʦʨ (ʰʢʘʬ)                                           

ʈʝʟʝʨʚʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘ-
ʥʠʷ 

                                          

ɺʠʜʝʦʜʦʤʦʬʦʥ                                           

ʆʭʨʘʥʥʘʷ ʩʠʛʥʘʣʠ-
ʟʘʮʠʷ 

ʎʝʥʪʨʘʣʴʥʘʷ ʩʪʘʥʮʠʷ                                           

ɸʜʨʝʩʥʳʡ ʤʦʜʫʣʴ                                           

ʀʟʚʝʱʘʪʝʣʴ                                           

ʆʧʦʚʝʱʘʪʝʣʴ                                           

ʇʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ                                           

ɸʈʄ                                           

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ 
ʧʨʦʭʦʜʘ ʚ ʪʦʥʥʝʣʴ 

ʄʘʷʢ ʋʂʇʊ                                           

ʇʨʠʙʦʨʥʳʡ ʷʱʠʢ                                           

ʊʝʣʝʢʘʤʝʨʘ                                           

ʊʝʨʤʠʥʘʣ ʨʝʛʠʩʪʨʘʮʠʠ                                           

ʂʦʤʤʫʪʘʪʦʨ                                           

ʉʝʨʚʝʨ (ʰʢʘʬ)                                           

ʉʚʝʪʦʟʚʫʢʦʚʦʡ ʦʧʦʚʝʱʘ-
ʪʝʣʴ 

                                          

ʉʠʩʪʝʤʘ ʚʠʜʝʦʥʘ-
ʙʣʶʜʝʥʠʷ 

ʐʢʘʬ ʩ ʮʝʥʪʨʘʣʴʥʳʤ 
ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʩʝʨʚʝ-
ʨʘʤʠ, ʉʍɼ, ʀɹʇ, ʢʦʤʤʫ-
ʪʘʪʦʨʘʤʠ ʘʛʨʝʛʘʮʠʠ) [1] 

                                          

ʐʢʘʬ ʩ ʢʦʤʤʫʪʘʪʦʨʘʤʠ ʜʦ-
ʩʪʫʧʘ 

                                          

ʐʢʘʬ ʩ ɸʈʄ ʉɺʅ/ʢʦʥʪ-
ʨʦʣʣʝʨʦʤ ʚʠʜʝʦʧʘʥʥʦ 

                                          

ɺʠʜʝʦʢʘʤʝʨʳ                                           

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-
ʥʘʷ ʩʠʩʪʝʤʘ ʦʧʣʘ-
ʪʳ ʧʨʦʝʟʜʘ 

ʐʢʘʬ ʩ ʮʝʥʪʨʘʣʴʥʳʤ 
ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʩʝʨʚʝʨ, 
ʢʦʤʤʫʪʘʪʦʨʳ, ʀɹʇ) [1] 

                                          

ɸʈʄ ʢʘʩʩʠʨʘ ʩʪʘʨʰʝʛʦ, ʢʘʩ-
ʩʠʨʘ / ʂɸʇʇ 

                                          

ʑʠʪ ʧʠʪʘʥʠʷ ʪʫʨʥʠʢʝʪʦʚ                                           

ʊʫʨʥʠʢʝʪʳ                                           

ʂʦʣʦʥʥʳ ʵʢʩʪʨʝʥʥʦ-
ʛʦ ʚʳʟʦʚʘ 

ʂʦʣʦʥʥʳ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦ-
ʚʘ 

                                          

 
 
 
 
 
 
 
 
ʂʦʤʧʣʝʢʩ ʩʠʩʪʝʤ 
ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ 

ʉʝʨʚʝʨ ɸʇʂ ɸʈʄ ʊɹ (ʰʢʘʬ)                                           

ɹʣʦʢ ʠʥʪʝʛʨʘʮʠʠ (ʥʘʚʝʩ-
ʥʦʡ ʰʢʘʬ) 

                                            

ɸʈʄ ʊɹ                                           

ɹʣʦʢ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ 
ʠʥʬʦʨʤʘʮʠʠ 

                                          

ʈʘʜʠʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨ                                           

ɺʠʜʝʦʢʘʤʝʨʘ                                           

ʉʪʘʮʠʦʥʘʨʥʳʡ ʘʨʦʯʥʳʡ 
ʤʝʪʘʣʣʦʜʝʪʝʢʪʦʨ 
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ɸʧʧʘʨʘʪʫʨʘ ʧʦʜʘʚʣʝʥʠʷ 
ʨʘʜʠʦʣʠʥʠʡ ʫʧʨʘʚʣʝʥʠʷ 
ʫʩʪʨʦʡʩʪʚʘʤʠ 

                                          

ʉʪʘʮʠʦʥʘʨʥʘʷ ʜʦʩʤʦʪʨʦʚʘʷ 
ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʫʩʪʘʥʦʚʢʘ 
ʜʣʷ ʜʦʩʤʦʪʨʘ ʛʨʫʟʦʚ ʠ ʨʫʯ-
ʥʦʡ ʢʣʘʜʠ 

                                          

ɺʟʨʳʚʦʟʘʱʠʪʥʳʡ ʢʦʥʪʝʡʥʝʨ                                           

ʇʦʨʪʘʪʠʚʥʳʡʪ ʦʙʥʘʨʫʞʠ-
ʪʝʣʴ (ʩʣʝʜʦʚ ʚʟʨʳʚʯʘʪʳʭ 
ʚʝʱʝʩʪʚ) 

                                          

ʄʦʙʠʣʴʥʳʡ ɸʈʄ ʦʧʝʨʘʪʦʨʘ                                           

ʊʫʤʙʘ ʜʦʩʤʦʪʨʦʚʘʷ                                           

ʈʫʯʥʦʡ ʤʝʪʘʣʣʦʜʝʪʝʢʪʦʨ                                           

ʆʛʨʘʞʜʝʥʠʝ                                           

 
ʊʋʉʌʃʋʌʉʁʉʇɻɹʆʆɹʘ ʃɹɺɾʄʕʆɹʘ ʊʁʊʋɾʅɹ 

 
ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ 
ʢʘʙʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʉʪʦʡʢʘ / ʰʢʘʬʳ / ʧʘʥʝʣʠ                                           

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

 
ʈʇɿɹʉʆɹʘ ʊʁɼʆɹʄʁʀɹʏʁʘ, ʇʈʇ 

 
ʇʦʞʘʨʥʘʷ ʩʠʛʥʘʣʠ-
ʟʘʮʠʷ, ʦʧʦʚʝʱʝʥʠʝ ʠ 
ʘʚʪʦʤʘʪʠʢʘ ʧʨʦʪʠʚʦ-
ʧʦʞʘʨʥʳʭ ʤʝʨʦʧʨʠʷ-
ʪʠʡ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã    Ã  Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ʇʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝ [2] 

                                          

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ                                           

 
ʊʋʉʌʃʋʌʉʁʉʇɻɹʆʆɹʘ ʃɹɺɾʄʕʆɹʘ ʊʁʊʋɾʅɹ 

 
ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ 
ʢʘʙʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʉʪʦʡʢʘ / ʰʢʘʬʳ / ʧʘʥʝʣʠ                                           

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

 
ʊɾʋʁ ʊɻʘʀʁ 

 

ʉʧʝʪʠ ʩʚʷʟʠ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã    Ã  Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

 ɼʉʇʅʃʇɼʇɻʇʉʘʒɾɾ ʇʈʇɻɾʒɾʆʁɾ 
 

ɻʨʦʤʢʦʝʦʚʦʨʷʱʝʝ 
ʦʧʦʚʝʱʝʥʠʝ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã    Ã  Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ                                           

ɻʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ                                           

 
ʐɹʊʇʍʁʃɹʏʁʘ 

 
 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã    Ã  Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  
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ʏʘʩʳ                                           

ʊʘʙʣʦ (ʪʦʨʮʝʚʳʝ)                                           

 
ɻʁɽɾʇʆɹɺʄʗɽɾʆʁɾ 

 

ɺʠʜʝʦʥʘʙʣʶʜʝʥʠʝ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã    Ã  Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

ɺʠʜʝʦʢʘʤʝʨʳ                                           

 
ʃʇʄʇʆʆʔ ʖʃʊʋʉɾʆʆʇɼʇ ɻʔʀʇɻɹ 

 ʂʦʣʦʥʥʘ ʵʢʩʪʨʝʥʥʦʛʦ 
ʚʳʟʦʚʘ 

ʂʦʣʦʥʥʘ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦ-
ʚʘ 

                                          

 
ʄʇʃɹʄʕʆɹʘ ʊɾʋʕ ʁɻʏ 

 
ʃʦʢʘʣʴʥʘʷ ʩʝʪʴ ʀɺʎ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã    Ã  Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

 
ɾɽʁʆɹʘ ʉɹɽʁʇʁʆʍʇʉʅɹʏʁʇʆʆɹʘ ʊɾʋʕ 

 

ɽʈʀʉ-ʄ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã    Ã  Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

ɸʥʪʝʥʥʳ                                           

 
ʈʇɾʀɽʆɹʘ ʉɹɽʁʇʊɻʘʀʕ 

 

ʇʈʉ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã    Ã  Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

ɸʥʪʝʥʥʳ                                           

 
ɻʇʄʇʃʇʆʆʇ-ʇʈʋʁʐɾʊʃɹʘ ʄʁʆʁʘ 

 

ɺʆʃʉ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã    Ã  Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã   Ã Ã  

ʂʘʙʝʣʠ                                           

 
ɹɻʋʇʅɹʋʁʃɹ ʁ ʋɾʄɾʅɾʎɹʆʁʃɹ ʌʈ 

 

ʉʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦ-
ʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ 
ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʉʊɼʄ 

ʎʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
[1] 

Ã Ã Ã Ã Ã  Ã Ã Ã Ã    Ã  Ã Ã Ã  Ã Ã Ã Ã Ã Ã Ã Ã  Ã    Ã  Ã Ã  Ã  Ã Ã  

ɸʈʄʳ                                           

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ                                           

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3] Ã Ã Ã Ã Ã  Ã Ã Ã Ã  Ã Ã Ã  Ã Ã   Ã Ã Ã Ã Ã    Ã Ã Ã Ã Ã Ã Ã Ã  Ã      

ɹʛʫʧʥʙʫʡʣʙ ʡ ʫʞ-
ʤʞʥʞʮʙʦʡʣʙ ʝʛʡʟʞ-
ʦʡʸ ʨʧʞʠʝʧʛ 

ʇʦʩʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ                                           

ʅʘʧʦʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ                                           
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ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ                                           

ʂʘʙʝʣʝʥʝʩʫʱʠʝ ʩʠʩʪʝʤʳ [3]                                           

ɺʉɽ ʉʀʉʊɽ-
ʄʓ 

 
ʕʣʝʤʝʥʪʳ ʢʨʝʧʣʝʥʠʷ ʠʥʞʝ-
ʥʝʨʥʳʭ ʩʠʩʪʝʤ 

                                          

 

ʈʉʁʅɾʐɹʆʁʘ: 

  +  ɸʪʨʠʙʫʪ ʦʙʷʟʘʪʝʣʝʥ ʢ ʟʘʧʦʣʥʝʥʠʶ 

 Ã  ɸʪʨʠʙʫʪ ʞʝʣʘʪʝʣʴʥʦ ʟʘʧʦʣʥʠʪʴ, ʥʝ ʥʦʩʠʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

 
[1] 

 ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʩʦʩʪʘʚ ʩʣʦʸʚ ʤʥʦʛʦʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʊʠʧʘ.  
ʄʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʟʥʘʯʘʝʪʩʷ ʧʦ ʦʩʥʦʚʥʦʛʦ ʥʝʩʫʱʝʤʫ ʩʣʦʶ; 

 [2]  ɺʠʪʨʘʞʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʪʨʘʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

 
 [3]  ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʬʘʩʘʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʳʭ ʨʝʰʝʥʠʡ, ʛʜʝ ʜʠʘʧʘʟʦʥ ʧʨʦʨʘʙʦʪʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 300 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 

ʋʉɾɺʇɻɹʆʁʘ BIM: 

 ʊʠʧʳ: ʊʠʧʦʣʦʛʠʷ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʧʦʜʯʠʥʷʪʴʩʷ ʣʦʛʠʢʝ ʚ ʨʘʤʢʘʭ ʪʠʧʠʟʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʢʦʨʨʝʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʘ (ʘʪʨʠʙʫʪʳ ʠ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ),  
ʦʪʨʘʞʘʶʱʝʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ (ʪʠʧ ʦʢʥʘ, ʪʠʧ ʜʚʝʨʠ ʠ ʪ.ʜ.) 

 ʋʧʨʦʱʸʥʥʳʡ ʚʠʜ*: 
 
 
 

ʕʣʝʤʝʥʪ ʤʦʞʝʪ ʦʙʦʙʱʸʥʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ): 
- ʠʤʝʪʴ ʩʭʦʞʠʝ ʦʯʝʨʪʘʥʠʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʧʠʩʳʚʘʶʱʠʝʩʷ ʚ ʛʘʙʘʨʠʪ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʪʠʧʘ; 
- ʥʘʣʠʯʠʝ ʫ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʪʘʣʠʟʘʮʠʠ (ʩʦʝʜʠʥʝʥʠʝ, ʧʨʦʢʣʘʜʢʠ ʠ ʪ.ʧ.), ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʚʥʝʰʥʠʡ ʛʘʙʘʨʠʪ ʠ ʥʝ ʠʤʝʶʱʠʭ ʪʦʯʝʢ ʧʦʜʢʣʶʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ  

* ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 
- ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʬʦʨʘʟʤʝʪʢʫ (ʨʘʟʣʠʯʥʳʝ ʥʘʩʝʯʢʠ, ʩʠʤʚʦʣʳ, ʰʪʘʤʧʦʚʘʥʥʳʡ ʪʝʢʩʪ ʠ ʪ.ʜ) 
- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʨʦʚʳʭ ʪʝʢʩʪʫʨ 

 ʅʘʨʫʞʥʳʡ ʛʘʙʘʨʠʪ: ɼʣʠʥʘ / ʐʠʨʠʥʘ / ɺʳʩʦʪʘ: 
ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʧʣʦʱʘʜʴ ʠʣʠ ʦʙʲʸʤ (ʧʨʠʤʝʨ: ɹʘʣʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ɼʣʠʥʫ) 

 ʉʝʯʝʥʠʝ/ʇʨʦʬʠʣʴ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʤʝʪʢʫ ʦ ʩʚʦʸʤ ʩʝʯʝʥʠʠ ʚ ʩʣʫʯʘʷʭ: 
- ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ; 
- ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʵʣʝʤʝʥʪʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʯʝʥʠʝʤ (ʧʨʠʤʝʨ: ʙʘʣʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ) 

 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʪʦʯʥʦʝ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ 

 ʊʠʧ ʩʠʩʪʝʤʳ: ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ ʩʠʩʪʝʤʳ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ) 

 ʄʘʪʝʨʠʘʣ: ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʦʙʲʝʢʪʫ/ʵʣʝʤʝʥʪʫ; ʟʘʜʘʥ ʘʪʨʠʙʫʪʦʤ, ʣʠʙʦ ʫʢʘʟʘʥ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ 
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4. ʊʈɽɹʆɺɸʅʀʗ ʂ ʅɸʉʓʑɽʅʀʖ ɼɸʅʅʓʄʀ  

ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʄʆɼɽʃʀ ʅɸʈʋɾʅʓʍ  

ʀʅɾɽʅɽʈʅʓʍ ʂʆʄʄʋʅʀʂɸʎʀʁ 

 
 
 

ʊʡʪʫʞʥʙ ʃʧʥʥʞʦʫʙʩʡʢ 
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ʇʨʠʣʦʞʝʥʠʝ 2.  ʊʘʙʣʠʮʘ ˉ 15 

ʋʩʞʚʧʛʙʦʡʸ ʣ ʦʙʪʴʲʞʦʡʷ ʝʙʦʦʴʥʡ ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʥʧʝʞʤʡ ʆɹʉʌɿʆʔʎ ʁʆɿɾʆɾʉʆʔʎ ʊʁʊʋɾʅ ʦʙ ʟʡʠʦʞʦʦʧʥ ʯʡʣʤʞ: ʈʉʇɾʃʋʁʉʇɻɹʆʁɾ 
 

ʖʫʙʨ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʧʚʳʞʣʫʙ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʊʡʪʫʞʥʙ 

ʕʣʝʤʝʥʪʳ ʊ
ʠ
ʧ
ʳ

 

ʋ
ʧ
ʨ
ʦ
ʱ
ʸ
ʥ
ʥ
ʳ
ʡ
 
ʚ
ʠ
ʜ

 

ʅ
ʘ
ʨ
ʫ
ʞ
ʥ
ʳ
ʡ
 
ʛ
ʘ
ʙ
ʘ
ʨ
ʠ
ʪ

 
ɼ
ʣ
ʠ
ʥ
ʘ
 
/
 
ʐ
ʠ
ʨ
ʠ
ʥ
ʘ
 
/
 
ɺ
ʳ
ʩ
ʦ
ʪ
ʘ

 

ʄ
ʝ
ʩ
ʪ
ʦ
ʧ
ʦ
ʣ
ʦ
ʞ
ʝ
ʥ
ʠ
ʝ

 

ʊ
ʠ
ʧ
 
ʩ
ʠ
ʩ
ʪ
ʝ
ʤ
ʳ

 

ʅ
ʘ
ʠ
ʤ
ʝ
ʥ
ʦ
ʚ
ʘ
ʥ
ʠ
ʝ

 

ɼ
ʠ
ʘ
ʤ
ʝ
ʪ
ʨ

 

ɼ
ʣ
ʠ
ʥ
ʘ

 

ʇ
ʨ
ʦ
ʜ
ʦ
ʣ
ʴ
ʥ
ʳ
ʡ
 
ʫ
ʢ
ʣ
ʦ
ʥ

 

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʨ
ʷ
ʜ
ʦ
ʚ

 

ʅ
ʘ
ʧ
ʨ
ʷ
ʞ
ʝ
ʥ
ʠ
ʷ

 

ʄ
ʦ
ʱ
ʥ
ʦ
ʩ
ʪ
ʴ

 

ʂ
ʦ
ʜ
 
ʠ
ʟ
ʜ
ʝ
ʣ
ʠ
ʷ

 

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ

 

ʂ
ʣ
ʠ
ʤ
ʘ
ʪ
ʠ
ʯ
ʝ
ʩ
ʢ
ʦ
ʝ
 
ʠ
ʩ
ʧ
ʦ
ʣ
ʥ
ʝ
ʥ
ʠ
ʝ

 

ʂ
ʣ
ʘ
ʩ
ʩ
 
ʧ
ʦ
ʞ
ʘ
ʨ
ʦ
ʦ
ʧ
ʘ
ʩ
ʥ
ʦ
ʡ
 
ʟ
ʦ
ʥ
ʳ

 

ɿ
ʦ
ʥ
ʘ
 

ʦ
ʙ
ʩ
ʣ
ʫ
ʞ
ʠ
ʚ
ʘ
ʥ
ʠ
ʷ

 

ʅ
ʘ
ʠ
ʤ
ʝ
ʥ
ʦ
ʚ
ʘ
ʥ
ʠ
ʝ
 
ʢ
ʨ
ʘ
ʪ
ʢ
ʦ
ʝ

 

ʆ
ʙ
ʦ
ʟ
ʥ
ʘ
ʯ
ʝ
ʥ
ʠ
ʝ

 

ʇ
ʦ
ʟ
ʠ
ʮ
ʠ
ʷ

 

ɽ
ʜ
ʠ
ʥ
ʠ
ʮ
ʳ
 
ʠ
ʟ
ʤ
ʝ
ʨ
ʝ
ʥ
ʠ
ʷ

 

ʄ
ʘ
ʩ
ʩ
ʘ

 

ʉ
ʪ
ʝ
ʧ
ʝ
ʥ
ʴ
 
ʟ
ʘ
ʱ
ʠ
ʪ
ʳ

 

ʂ
ʣ
ʘ
ʩ
ʩ
 
ʟ
ʘ
ʱ
ʠ
ʪ
ʳ

 

ʇ
ʨ
ʦ
ʠ
ʟ
ʚ
ʦ
ʜ
ʠ
ʪ
ʝ
ʣ
ʴ

 

ʄ
ʘ
ʪ
ʝ
ʨ
ʠ
ʘ
ʣ

 

ʉ
ʪ
ʨ
ʘ
ʥ
ʘ
 
ʠ
ʟ
ʛ
ʦ
ʪ
ʦ
ʚ
ʠ
ʪ
ʝ
ʣ
ʴ

 

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʞ
ʠ
ʣ

 

ʅ
ʦ
ʤ
ʝ
ʨ
 
ʮ
ʝ
ʧ
ʠ

 

ʉ
ʝ
ʯ
ʝ
ʥ
ʠ
ʝ
 
ʞ
ʠ
ʣ
ʳ

 

ɿ
ʘ
ʚ
ʦ
ʜ
 
ʠ
ʟ
ʛ
ʦ
ʪ
ʦ
ʚ
ʠ
ʪ
ʝ
ʣ
ʴ
 
ʦ
ʙ
ʦ
ʨ
ʫ
ʜ
ʦ
ʚ
ʘ
ʥ
ʠ
ʷ

 

ʊ
ʠ
ʧ
,
 
ʤ
ʘ
ʨ
ʢ
ʘ

 

ʆ
ʙ
ʦ
ʟ
ʥ
ʘ
ʯ
ʝ
ʥ
ʠ
ʝ
 
ʜ
ʦ
ʢ
ʫ
ʤ
ʝ
ʥ
ʪ
ʘ
,

 
ʆ
ʧ
ʨ
ʦ
ʩ
ʥ
ʦ
ʛ
ʦ
 
ʣ
ʠ
ʩ
ʪ
ʘ

 

U
R

L 

ɻ
ʆ
ʉ
ʊ

 

ʂʦʤʤʝʥ-
ʪʘʨʠʡ 

 ʋɾʈʄʇɻɹʘ ʊɾʋʕ 

ʊʝʧʣʦʚʘʷ ʩʝʪʴ 

ʊʨʫʙʳ + + + + + + + + + +   + +    + + + Ã +   + +     Ã + Ã + +  

ʆʪʚʦʜʳ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʊʨʦʡʥʠʢʠ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ɺʨʝʟʢʠ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʇʝʨʝʭʦʜʳ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ + + + + + + +      + +    + + + Ã +   + +     Ã + Ã + +  

ʂʦʤʧʝʥʩʘʪʦʨʳ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ɼʝʤʧʬʠʨʫʶʱʠʝ ʤʘʪʳ + + + + + +  Ã  Ã   + +    + + + Ã +   + +     Ã + Ã + +  

ʉʠʛʥʚʣʴʥʘʷ ʣʝʥʪʘ + + + + + +  Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʀʟʦʣʷʮʠʷ + + + + + + Ã Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʆʧʦʨʳ ʤʸʨʪʚʳʝ + + + + + + Ã Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʂʘʥʘʣʳ + + + + + +  Ã +    + +    + + + Ã +   + +     Ã + Ã + +  

ʌʫʪʣʷʨʳ + + + + + + Ã + + +   + +    + + + Ã +   + +     Ã + Ã + +  

ʇʘʚʠʣʴʦʥʳ + + + + + +  Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʂʘʤʝʨʳ + + + + + +  Ã +    + +    + + + Ã +   + +     Ã + Ã + +  

ʂʦʣʦʜʮʳ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʕʣʝʤʝʥʪʳ ʉʆɼʂ (ʂʦ-
ʚʸʨ, ʊʝʨʤʠ-
ʥʘʣ,ɼʝʪʝʢʪʦʨ, ʈʝʧʝʨ-
ʥʳʡ ʩʪʦʣʙʠʢ) 

+ + + + + +       + +    + + + Ã +   + +     Ã + Ã + +  

ʋʩʠʣʝʥʠʝ ʪʨʫʙʦʧʨʦʚʦ-
ʜʦʚ (ʌɹʉʢʠ) 

+ + + + + +       + +    + + + Ã +   + +     Ã + Ã + +  

ʊʝʣʝʤʝʭʘʥʠʢʘ (ʢʘʙʝʣʠ) + + + + + + + +     + +    + + + Ã +   + +     Ã + Ã + +  

ʊʨʫʙʳ ʜʣʷ ʜʨʝʥʘʞʘ + + + + + + + + + +   + +    + + + Ã +   + +     Ã + Ã + +  

ʊʨʫʙʳ ʜʣʷ ʚʦʜʦʚʳʧʫʩ-
ʢʘ 

+ + + + + + + + + +   + +    + + + Ã +   + +     Ã + Ã + +  
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ɺʝʥʪʰʘʭʪʳ + + + + + + Ã      + +    + + + Ã +   + +     Ã + Ã + +  

ɼʨʝʥʘʞʥʘʷ ʥʘʩʦʩʥʘʷ 
ʩʪʘʥʮʠʷ 

+ + + + + +       + +    + + + Ã +   + +     Ã + Ã + +  

ʕʣʝʢʪʨʦʱʠʪʦʚʘʷ 
(ʇʕʑ) 

+ + + + + +       + +    + + + Ã +   + +     Ã + Ã + +  

ʅʘʜʟʝʤʥʘʷ ʵʩʪʘʢʘʜʘ + + + + + +  Ã     + +    + + + Ã +   + +     Ã + Ã + +  

 
ɻʇɽʇʈʉʇɻʇɽ 

ɻʧʝʧʨʩʧʛʧʝ 

ʊʨʫʙʦʧʨʦʚʦʜʳ + + + + + + + + +    + +    + + + Ã +    + Ã       + +  

ʌʠʪʠʥʛʠ + + + + + + Ã      + +    + + + Ã +    + Ã       + +  

ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ + + + + + + Ã      + +    + + + Ã +    + Ã       + +  

ʂʘʤʝʨʳ ʪʠʧʦʚʳʝ + + + + + + Ã      + +    + + + Ã +    + Ã       + +  

ʂʘʤʝʨʳ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʳʝ 

+ + + + + + Ã      + +    + + + Ã +    + Ã       + +  

ʌʫʪʣʷʨʳ + + + + + + Ã + +    + +    + + + Ã +    + Ã       + +  

 
ɽʇɿɽɾɻɹʘ ʃɹʆɹʄʁʀɹʏʁʘ 

ɼʦʞʜʝʚʘʷ ʢʘʥʘʣʠʟʘʮʠʷ 

ʊʨʫʙʳ + + + + + + + + +    + +    + +  Ã +    +         +  

ɼʦʞʜʝʧʨʠʸʤʥʳʝ  
ʢʦʣʦʜʮʳ 

+ + + + + +       + +    +  +  +    +         +  

ʉʤʦʪʨʦʚʳʝ 
ʢʘʤʝʨʳ/ʢʦʣʦʜʮʳ 

+ + + + + +       + +    +  +  +    +         +  

ʌʫʪʣʷʨʳ + + + + + + + +              +   + + Ã      Ã + +  

 
ʖʄɾʃʋʉʇʊʆɹɺɿɾʆʁɾ 

ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ  
ʠ ʧʝʨʝʫʩʪʨʦʡʩʪʚʦ 

ʂʘʙʝʣʴ + + + + + + + + + + +  + +       Ã +    +  +  +     +  

ʊʨʫʙʳ + + + + + + + + + +   + +       Ã +    +         +  

ʄʫʬʪʳ + + + + + +       + +       Ã +             +  

ʇʨʦʙʢʘ ʧʦʣʠʵʪʠʣʝʥʦ-
ʚʘʷ (ʟʘʛʣʫʰʢʘ) + + + + + +       + +       Ã +             +  

ʋʂʇʊ + + + + + +       + +       Ã +             +  

ɺʈʑ + + + + + +       + + +      Ã +             +  

ʂʠʨʧʠʯ +  + + + +        +       Ã +             +  

ʉʠʛʥʘʣʴʥʘʷ ʣʝʥʪʘ +  + + + +  +     + +       Ã +             +  

ʇʣʠʪʢʘ ʇɿʂ +  + + + +    Ã    +       Ã +             +  

ʊʨʘʚʝʨʩʳ + + + + + +        +     +   +             +  

ʆʧʦʨʳ ɺʃ + + + + + +        +     +   +    +         +  

ʂʈʋʅ + + + + + +      Ã  +     +   +             +  

 ʊɻɾʋʇʍʇʉʆʔʂ ʇɺʓɾʃʋ 

 
 

ʂʦʣʦʜʮʳ + + + + +        + +    + + + Ã +             +  

ʊʨʫʙʳ + + + + +  +      + +    + + + Ã +             +  
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ʊʛʞʫʧʭʧʩʦʴʢ ʧʚʳʞʣʫ 

ʂʘʙʝʣʠ + + + + +        + +    + + + Ã +              +  

ʆʧʦʨʳ + + + + +        + +    + + + Ã +             +  

ʌʫʥʜʘʤʝʥʪʳ + + + + +        + +    + + + Ã +             +  

ʉʚʝʪʦʬʦʨ, ʪʚʧ ʩ ʢʦʤ-
ʧʣʝʢʪʘʤʠ ʢʝʨʝʧʣʝʥʠʷ 

+ + + + +        + +    + + + Ã +             +  

ʂʦʥʪʨʦʣʣʝʨʳ, ʚʧʫ, 
ʰʢʘʬʳ, ʱʠʪʳ, ʢʦʨʦʙʢʠ 

+ + + + +        + + +   + + + Ã +             +  

ʊʨʦʩʳ + + + + +        + +    + + + Ã +             +  

 ɹɻʋʇʅɹʋʁʀʁʉʇɻɹʆʆɹʘ ʊʁʊʋɾʅɹ 

ɹʊʌɽɽ 

ʂʦʣʦʜʮʳ + + + + +        + +    + + + Ã +             +  

ʊʨʫʙʳ + + + + +  +      + +    + + + Ã +             +  

ʂʘʙʝʣʠ + + + + +        + +    + + + Ã +             +  

ʆʧʦʨʳ + + + + +        + +    + + + Ã +             +  

ʌʫʥʜʘʤʝʥʪʳ + + + + +        + +    + + + Ã +             +  

ɺʠʜʝʦʢʘʤʝʨʳ, ʜʝʪʝʢ-
ʪʦʨʳ, ʉʂʌɺʌ, ʊʆʀ 

+ + + + +        + +    + + + Ã +             +  

ʂʦʥʪʨʦʣʣʝʨʳ, ʰʢʘʬʳ, 
ʱʠʪʳ, ʢʦʨʦʙʢʠ 

+ + + + +        + + +   + + + Ã +             +  

ʊʨʦʩʳ + + + + +        + +    + + + Ã +             +  

ɸʢʪʠʚʥʦʝ ʩʝʪʝʚʦʝ  
ʦʙʦʨʫʜʦʚʘʥʠʝ 

+ + + + +        + +    + + + Ã +             +  

 ʎʇʀʘʂʊʋɻɾʆʆʇ-ɺʔʋʇɻɹʘ ʃɹʆɹʄʁʀɹʏʁʘ 

ʎʧʠʸʢʪʫʛʞʦʦʧ-ʚʴʫʧʛʙʸ 
ʣʙʦʙʤʡʠʙʯʡʸ 

ʊʨʫʙʦʧʨʦʚʦʜʳ + + + + + + + + +    + +   Ã + +  Ã +    +         +  

ʌʠʪʠʥʛʠ + + + + + +       + +    + +   +    +         +  

ʅʘʩʦʩʳ + + + + + +       + +   Ã + +   +    +         +  

ʉʤʦʪʨʦʚʳʝ ʢʘʤʝ-
ʨʳ/ʢʦʣʦʜʮʳ 

+ + + + + +       + +   Ã + + +  +    +         +  

ʌʫʪʣʷʨʳ + + + + + + + +              +   + + Ã      Ã + +  

 ʆɹʉʌɿʆʇɾ ʇʊɻɾʒɾʆʁɾ 

ʆʙʩʬʟʦʧʞ ʧʪʛʞʲʞʦʡʞ 

ɹʈʇ, ɺʈʐ-ʅʆ + + + + + +      + + +     +                +  

ʂʘʙʝʣʴ + + + + + + + +  +   + +            +  +  +     +  

ʉʚʝʪʠʣʴʥʠʢʠ + + + + + +     + + + + +   + +   + + + +  Ã    Ã    +  

ʆʧʦʨʳ + + + + + +       + +     +   +    +         +  

ʂʨʦʥʰʪʝʡʥʳ + + + + + +       + +     +   +             +  

ʊʨʫʙʳ ʭ/ʮ + + + + + + + +  +   + +     +       +         +  

ʊʨʫʙʳ ʇʅɼ + + + + + + + +  +   + +     +       +         +  

ʎʦʢʦʣʴ ʜʣʷ ʦʧʦʨ ʅʆ + + + + + +       + +     +   +    +         +  
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 ʃɹɺɾʄʁ çʅʇʊʃʇɻʊʃɹʘ ʖʄɾʃʋʉʇʋɾʎʆʁʃɹè 

ʃʙʚʞʤʡ ʅʖʋ 

ʂʘʙʝʣʴ + + + + + + + +  + +  + +     +  Ã    +   +  + Ã + Ã  +  

ʊʨʫʙʘ + + + + + + + +  +   + +    + +  Ã    + +     Ã + Ã  +  

ʄʫʬʪʳ + + + + + +       + +     +  Ã    +      Ã + Ã  +  

ʅʂ (ʥʘʩʪʝʥʥʳʡ ʢʦʨʦʙ) + + + + + +       + +    + +  Ã    +      Ã + Ã  +  

ʂʘʙʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢ-
ʮʠʠ 

+ + + + +        + +       Ã    +      Ã + Ã  +  

ʂʘʙʝʣʴʥʳʡ ʚʳʭʦʜ 
(ʫʟʝʣ) 

+ + + + +  + +   +  + +     +  Ã    +     + Ã + Ã  +  

ɸʨʤʘʪʫʨʘ + + + + + +       + +       Ã    +      Ã + Ã  +  

ʇʣʠʪʘ ʇɿʂ + + + + +        + +       Ã    +      Ã + Ã  +  

 ʃʇʆʋɹʃʋʆɹʘ ʊɾʋʕ ʋʉʇʄʄɾʂɺʌʊɹ ʁ ʋʉɹʅɻɹʘ 

ʃʧʦʫʙʣʫʦʙʸ ʪʞʫʵ ʫʩʧʤʤʞʢʚʬʪʙ  
ʡ ʫʩʙʥʛʙʸ 

ʂʦʥʪʘʢʪʥʳʡ ʢʘʙʝʣʴ 
ʤʝʜʥʳʡ 

+ + + + +   + + + +  + +     +  Ã +    +     Ã  Ã  +  

ʆʧʦʨʘ ʩʪʘʣʴʥʘʷ + + + + + +       + +    + +  Ã +    +     Ã  Ã  +  

ʊʨʫʙʘ ʩʪʘʣʴʥʘʷ + + + + +  + +     + +       Ã +    +         +  

ʂʨʦʥʰʪʝʡʥʳ + + + + + +       + +    + +  Ã +         Ã + Ã  +  

ʂʘʥʘʪ ʩʪʘʣʴʥʦʡ + + + + +  + + +    + +     +  Ã +    +     Ã + Ã  +  

ʇʨʦʚʦʜ ʠʟʦʣʠʨʦʚʘʥʥʳʡ + + + + +  + +     + +    + +  Ã +    +     Ã + Ã  +  

ɸʨʤʘʪʫʨʘ + + + + +        + +    + +  Ã +         Ã + Ã  +  

ʉʪʨʝʣʦʯʥʳʝ ʫʟʣʳ + + + + +        + +    + +  Ã +         Ã + Ã  +  

ʇʝʨʝʩʝʯʝʥʠʷ + + + + +        + +    + +  Ã +         Ã + Ã  +  

ʀʟʦʣʷʪʦʨ ʩʝʢʮʠʦʥʥʳʡ + + + + +        + +    + +  Ã          Ã + Ã  +  

ʋʟʣʳ ʢʨʝʧʣʝʥʠʷ + + + + +        + +    + +  Ã          Ã + Ã  +  

ʇʦʜʚʝʩʢʘ + + + + + +       + +     +  Ã              +  

ʀʟʦʣʷʮʠʦʥʥʳʝ ʱʠʪʳ + + + + +   +     + +       Ã +    +         +  

ʂʦʥʩʪʨʫʢʮʠʠ ʧʦʜ ʦʧʦʨʳ + + + + + +       + +     +  Ã +             +  

 ʊɾʋʁ ʊɻʘʀʁ 

ʊʞʫʡ ʪʛʸʠʡ 

ʉʤʦʪʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ + + + + + +       + +   Ã + + + Ã +   + + Ã  Ã  Ã + Ã + +  

ʊʨʫʙʳ + + + + + + + +  +   + +   Ã + + + Ã +   + + Ã  Ã  Ã + Ã + +  

ʃʶʢʠ + + + + + +       + +   Ã + + + Ã +   + + Ã    Ã + Ã + +  

ʂʦʣʴʮʘ + + + + + +       + +    + + + Ã +   + + Ã    Ã + Ã + +  

ʆʧʪʠʯʝʩʢʠʡ ʨʘʩʧʨʝʜʝ-
ʣʠʪʝʣʴʥʳʡ ʰʢʘʬ 

+ + + + + +       + + + + Ã + + + Ã +   + + Ã    Ã + Ã + +  

ʂʘʙʝʣʠ ʦʧʪʦʚʦʣʦʢʦʥ-
ʥʳʝ 

+ + + + + + + +  +   + + + + Ã + + + Ã + + + + + Ã + Ã + Ã + Ã + +  

ʂʘʙʝʣʠ ʤʝʜʥʦʞʠʣʴʥʳʝ + + + + + + + +  +   + + + + Ã + + + Ã + + + + + Ã + Ã + Ã + Ã + +  
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 ʊɾʋʁ ɼɹʀʇʊʆɹɺɿɾʆʁʘ ʆɹʉʌɿʆʔɾ 

ʊʞʫʡ ʜʙʠʧʪʦʙʚʟʞʦʡʸ ʦʙʩʬʟʦʴʞ 

ʊʨʫʙʳ + + + + + + + +              +   + + Ã      Ã + +  

ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ + + + + + +                +   + Ã Ã      Ã + +  

ʌʫʪʣʷʨʳ + + + + + + + +              +   + + Ã      Ã + +  

ʂʦʚʝʨʳ + + + + + +                +   + Ã Ã      Ã + +  

ɻʈʇ + + + + + +                +   + Ã Ã      Ã + +  

 

ʈʉʁʅɾʐɹʆʁʘ: 

  +  ɸʪʨʠʙʫʪ ʦʙʷʟʘʪʝʣʝʥ ʢ ʟʘʧʦʣʥʝʥʠʶ 

 Ã  ɸʪʨʠʙʫʪ ʞʝʣʘʪʝʣʴʥʦ ʟʘʧʦʣʥʠʪʴ, ʥʝ ʥʦʩʠʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 

ʋʉɾɺʇɻɹʆʁʘ BIM: 

 ʊʠʧʳ: ʊʠʧʦʣʦʛʠʷ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʧʦʜʯʠʥʷʪʴʩʷ ʣʦʛʠʢʝ ʚ ʨʘʤʢʘʭ ʪʠʧʠʟʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʢʦʨʨʝʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʘ (ʘʪʨʠʙʫʪʳ ʠ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ),  
ʦʪʨʘʞʘʶʱʝʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ (ʪʠʧ ʦʢʥʘ, ʪʠʧ ʜʚʝʨʠ ʠ ʪ.ʜ.) 

 ʋʧʨʦʱʸʥʥʳʡ ʚʠʜ*: 
 
 
 

ʕʣʝʤʝʥʪ ʤʦʞʝʪ ʦʙʦʙʱʸʥʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ): 
- ʠʤʝʪʴ ʩʭʦʞʠʝ ʦʯʝʨʪʘʥʠʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʧʠʩʳʚʘʶʱʠʝʩʷ ʚ ʛʘʙʘʨʠʪ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʪʠʧʘ; 
- ʥʘʣʠʯʠʝ ʫ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʪʘʣʠʟʘʮʠʠ (ʩʦʝʜʠʥʝʥʠʝ, ʧʨʦʢʣʘʜʢʠ ʠ ʪ.ʧ.), ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʚʥʝʰʥʠʡ ʛʘʙʘʨʠʪ ʠ ʥʝ ʠʤʝʶʱʠʭ ʪʦʯʝʢ ʧʦʜʢʣʶʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ  

* ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 
- ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʬʦʨʘʟʤʝʪʢʫ (ʨʘʟʣʠʯʥʳʝ ʥʘʩʝʯʢʠ, ʩʠʤʚʦʣʳ, ʰʪʘʤʧʦʚʘʥʥʳʡ ʪʝʢʩʪ ʠ ʪ.ʜ) 
- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʨʦʚʳʭ ʪʝʢʩʪʫʨ 

 ʅʘʨʫʞʥʳʡ ʛʘʙʘʨʠʪ: ɼʣʠʥʘ / ʐʠʨʠʥʘ / ɺʳʩʦʪʘ: 
ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʧʣʦʱʘʜʴ ʠʣʠ ʦʙʲʸʤ (ʧʨʠʤʝʨ: ɹʘʣʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ɼʣʠʥʫ) 

 ʉʝʯʝʥʠʝ/ʇʨʦʬʠʣʴ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʤʝʪʢʫ ʦ ʩʚʦʸʤ ʩʝʯʝʥʠʠ ʚ ʩʣʫʯʘʷʭ: 
- ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ; 
- ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʵʣʝʤʝʥʪʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʯʝʥʠʝʤ (ʧʨʠʤʝʨ: ʙʘʣʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ) 

 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʪʦʯʥʦʝ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ 

 ʊʠʧ ʩʠʩʪʝʤʳ: ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ ʩʠʩʪʝʤʳ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ) 

 ʄʘʪʝʨʠʘʣ: ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʦʙʲʝʢʪʫ/ʵʣʝʤʝʥʪʫ; ʟʘʜʘʥ ʘʪʨʠʙʫʪʦʤ, ʣʠʙʦ ʫʢʘʟʘʥ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ 



 

96 

ʇʨʠʣʦʞʝʥʠʝ 2.  ʊʘʙʣʠʮʘ ˉ 16 

ʋʩʞʚʧʛʙʦʡʸ ʣ ʦʙʪʴʲʞʦʡʷ ʝʙʦʦʴʥʡ ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʥʧʝʞʤʡ ʆɹʉʌɿʆʔʎ ʁʆɿɾʆɾʉʆʔʎ ʊʁʊʋɾʅ ʦʙ ʟʡʠʦʞʦʦʧʥ ʯʡʣʤʞ: ʊʋʉʇʁʋɾʄʕʊʋɻʇ 
 

ʖʫʙʨ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʧʚʳʞʣʫʙ ʉʪʨʦʠʪʝʣʴʩʪʚʦ 
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ʂʦʤʤʝʥ-
ʪʘʨʠʡ 

 ʋɾʈʄʇɻɹʘ ʊɾʋʕ 

ʊʝʧʣʦʚʘʷ ʩʝʪʴ 

ʊʨʫʙʳ + + + + + + + + + +   + +    + + + Ã +   + +     Ã + Ã + +  

ʆʪʚʦʜʳ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʊʨʦʡʥʠʢʠ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ɺʨʝʟʢʠ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʇʝʨʝʭʦʜʳ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ + + + + + + +      + +    + + + Ã +   + +     Ã + Ã + +  

ʂʦʤʧʝʥʩʘʪʦʨʳ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ɼʝʤʧʬʠʨʫʶʱʠʝ ʤʘʪʳ + + + + + +  Ã  Ã   + +    + + + Ã +   + +     Ã + Ã + +  

ʉʠʛʥʚʣʴʥʘʷ ʣʝʥʪʘ + + + + + +  Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʀʟʦʣʷʮʠʷ + + + + + + Ã Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʆʧʦʨʳ ʤʸʨʪʚʳʝ + + + + + + Ã Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʂʘʥʘʣʳ + + + + + +  Ã +    + +    + + + Ã +   + +     Ã + Ã + +  

ʌʫʪʣʷʨʳ + + + + + + Ã + + +   + +    + + + Ã +   + +     Ã + Ã + +  

ʇʘʚʠʣʴʦʥʳ + + + + + +  Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʂʘʤʝʨʳ + + + + + +  Ã +    + +    + + + Ã +   + +     Ã + Ã + +  

ʂʦʣʦʜʮʳ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʕʣʝʤʝʥʪʳ ʉʆɼʂ (ʂʦ-
ʚʸʨ, ʊʝʨʤʠ-
ʥʘʣ,ɼʝʪʝʢʪʦʨ, ʈʝʧʝʨ-
ʥʳʡ ʩʪʦʣʙʠʢ) 

+ + + + + +       + +    + + + Ã +   + +     Ã + Ã + +  

ʋʩʠʣʝʥʠʝ ʪʨʫʙʦʧʨʦʚʦ-
ʜʦʚ (ʌɹʉʢʠ) 

+ + + + + +       + +    + + + Ã +   + +     Ã + Ã + +  

ʊʝʣʝʤʝʭʘʥʠʢʘ (ʢʘʙʝʣʠ) + + + + + + + +     + +    + + + Ã +   + +     Ã + Ã + +  

ʊʨʫʙʳ ʜʣʷ ʜʨʝʥʘʞʘ + + + + + + + + + +   + +    + + + Ã +   + +     Ã + Ã + +  

ʊʨʫʙʳ ʜʣʷ ʚʦʜʦʚʳʧʫʩ-
ʢʘ 

+ + + + + + + + + +   + +    + + + Ã +   + +     Ã + Ã + +  
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ɺʝʥʪʰʘʭʪʳ + + + + + + Ã      + +    + + + Ã +   + +     Ã + Ã + +  

ɼʨʝʥʘʞʥʘʷ ʥʘʩʦʩʥʘʷ 
ʩʪʘʥʮʠʷ 

+ + + + + +       + +    + + + Ã +   + +     Ã + Ã + +  

ʕʣʝʢʪʨʦʱʠʪʦʚʘʷ 
(ʇʕʑ) 

+ + + + + +       + +    + + + Ã +   + +     Ã + Ã + +  

ʅʘʜʟʝʤʥʘʷ ʵʩʪʘʢʘʜʘ + + + + + +  Ã     + +    + + + Ã +   + +     Ã + Ã + +  

 
ɻʇɽʇʈʉʇɻʇɽ 

ɻʧʝʧʨʩʧʛʧʝ 

ʊʨʫʙʦʧʨʦʚʦʜʳ + + + + + + + + +    + +    + + + Ã +    + Ã       + +  

ʌʠʪʠʥʛʠ + + + + + + Ã      + +    + + + Ã +    + Ã       + +  

ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ + + + + + + Ã      + +    + + + Ã +    + Ã       + +  

ʂʘʤʝʨʳ ʪʠʧʦʚʳʝ + + + + + + Ã      + +    + + + Ã +    + Ã       + +  

ʂʘʤʝʨʳ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʳʝ 

+ + + + + + Ã      + +    + + + Ã +    + Ã       + +  

ʌʫʪʣʷʨʳ + + + + + + Ã + +    + +    + + + Ã +    + Ã       + +  

 
ɽʇɿɽɾɻɹʘ ʃɹʆɹʄʁʀɹʏʁʘ 

ɼʦʞʜʝʚʘʷ ʢʘʥʘʣʠʟʘʮʠʷ 

ʊʨʫʙʳ + + + + + + + + +    + +    + +  Ã +    +         +  

ɼʦʞʜʝʧʨʠʸʤʥʳʝ  
ʢʦʣʦʜʮʳ 

+ + + + + +       + +    +  +  +    +         +  

ʉʤʦʪʨʦʚʳʝ 
ʢʘʤʝʨʳ/ʢʦʣʦʜʮʳ 

+ + + + + +       + +    +  +  +    +         +  

ʌʫʪʣʷʨʳ + + + + + + + +              +   + + Ã      Ã + +  

 
ʖʄɾʃʋʉʇʊʆɹɺɿɾʆʁɾ 

ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ  
ʠ ʧʝʨʝʫʩʪʨʦʡʩʪʚʦ 

ʂʘʙʝʣʴ + + + + + + + + + + +  + +       Ã +    +  +  +     +  

ʊʨʫʙʳ + + + + + + + + + +   + +       Ã +    +         +  

ʄʫʬʪʳ + + + + + +       + +       Ã +             +  

ʇʨʦʙʢʘ ʧʦʣʠʵʪʠʣʝʥʦ-
ʚʘʷ (ʟʘʛʣʫʰʢʘ) + + + + + +       + +       Ã +             +  

ʋʂʇʊ + + + + + +       + +       Ã +             +  

ɺʈʑ + + + + + +       + + +      Ã +             +  

ʂʠʨʧʠʯ +  + + + +        +       Ã +             +  

ʉʠʛʥʘʣʴʥʘʷ ʣʝʥʪʘ +  + + + +  +     + +       Ã +             +  

ʇʣʠʪʢʘ ʇɿʂ +  + + + +    Ã    +       Ã +             +  

ʊʨʘʚʝʨʩʳ + + + + + +        +     +   +             +  

ʆʧʦʨʳ ɺʃ + + + + + +        +     +   +    +         +  

ʂʈʋʅ + + + + + +      Ã  +     +   +             +  

 ʊɻɾʋʇʍʇʉʆʔʂ ʇɺʓɾʃʋ 

 
 

ʂʦʣʦʜʮʳ + + + + +        + +    + + + Ã +             +  

ʊʨʫʙʳ + + + + +  +      + +    + + + Ã +             +  
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ʊʛʞʫʧʭʧʩʦʴʢ ʧʚʳʞʣʫ 

ʂʘʙʝʣʠ + + + + +        + +    + + + Ã +              +  

ʆʧʦʨʳ + + + + +        + +    + + + Ã +             +  

ʌʫʥʜʘʤʝʥʪʳ + + + + +        + +    + + + Ã +             +  

ʉʚʝʪʦʬʦʨ, ʪʚʧ ʩ ʢʦʤ-
ʧʣʝʢʪʘʤʠ ʢʝʨʝʧʣʝʥʠʷ 

+ + + + +        + +    + + + Ã +             +  

ʂʦʥʪʨʦʣʣʝʨʳ, ʚʧʫ, 
ʰʢʘʬʳ, ʱʠʪʳ, ʢʦʨʦʙʢʠ 

+ + + + +        + + +   + + + Ã +             +  

ʊʨʦʩʳ + + + + +        + +    + + + Ã +             +  

 ɹɻʋʇʅɹʋʁʀʁʉʇɻɹʆʆɹʘ ʊʁʊʋɾʅɹ 

ɹʊʌɽɽ 

ʂʦʣʦʜʮʳ + + + + +        + +    + + + Ã +             +  

ʊʨʫʙʳ + + + + +  +      + +    + + + Ã +             +  

ʂʘʙʝʣʠ + + + + +        + +    + + + Ã +             +  

ʆʧʦʨʳ + + + + +        + +    + + + Ã +             +  

ʌʫʥʜʘʤʝʥʪʳ + + + + +        + +    + + + Ã +             +  

ɺʠʜʝʦʢʘʤʝʨʳ, ʜʝʪʝʢ-
ʪʦʨʳ, ʉʂʌɺʌ, ʊʆʀ 

+ + + + +        + +    + + + Ã +             +  

ʂʦʥʪʨʦʣʣʝʨʳ, ʰʢʘʬʳ, 
ʱʠʪʳ, ʢʦʨʦʙʢʠ 

+ + + + +        + + +   + + + Ã +             +  

ʊʨʦʩʳ + + + + +        + +    + + + Ã +             +  

ɸʢʪʠʚʥʦʝ ʩʝʪʝʚʦʝ  
ʦʙʦʨʫʜʦʚʘʥʠʝ 

+ + + + +        + +    + + + Ã +             +  

 ʎʇʀʘʂʊʋɻɾʆʆʇ-ɺʔʋʇɻɹʘ ʃɹʆɹʄʁʀɹʏʁʘ 

ʎʧʠʸʢʪʫʛʞʦʦʧ-ʚʴʫʧʛʙʸ 
ʣʙʦʙʤʡʠʙʯʡʸ 

ʊʨʫʙʦʧʨʦʚʦʜʳ + + + + + + + + +    + +   Ã + +  Ã +    +         +  

ʌʠʪʠʥʛʠ + + + + + +       + +    + +   +    +         +  

ʅʘʩʦʩʳ + + + + + +       + +   Ã + +   +    +         +  

ʉʤʦʪʨʦʚʳʝ ʢʘʤʝ-
ʨʳ/ʢʦʣʦʜʮʳ 

+ + + + + +       + +   Ã + + +  +    +         +  

ʌʫʪʣʷʨʳ + + + + + + + +              +   + + Ã      Ã + +  

 ʆɹʉʌɿʆʇɾ ʇʊɻɾʒɾʆʁɾ 

ʆʙʩʬʟʦʧʞ ʧʪʛʞʲʞʦʡʞ 

ɹʈʇ, ɺʈʐ-ʅʆ + + + + + +      + + +     +                +  

ʂʘʙʝʣʴ + + + + + + + +  +   + +            +  +  +     +  

ʉʚʝʪʠʣʴʥʠʢʠ + + + + + +     + + + + +   + +   + + + +  Ã    Ã    +  

ʆʧʦʨʳ + + + + + +       + +     +   +    +         +  

ʂʨʦʥʰʪʝʡʥʳ + + + + + +       + +     +   +             +  

ʊʨʫʙʳ ʭ/ʮ + + + + + + + +  +   + +     +       +         +  

ʊʨʫʙʳ ʇʅɼ + + + + + + + +  +   + +     +       +         +  

ʎʦʢʦʣʴ ʜʣʷ ʦʧʦʨ ʅʆ + + + + + +       + +     +   +    +         +  
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 ʃɹɺɾʄʁ çʅʇʊʃʇɻʊʃɹʘ ʖʄɾʃʋʉʇʋɾʎʆʁʃɹè 

ʃʙʚʞʤʡ ʅʖʋ 

ʂʘʙʝʣʴ + + + + + + + +  + +  + +     +  Ã    +   +  + Ã + Ã  +  

ʊʨʫʙʘ + + + + + + + +  +   + +    + +  Ã    + +     Ã + Ã  +  

ʄʫʬʪʳ + + + + + +       + +     +  Ã    +      Ã + Ã  +  

ʅʂ (ʥʘʩʪʝʥʥʳʡ ʢʦʨʦʙ) + + + + + +       + +    + +  Ã    +      Ã + Ã  +  

ʂʘʙʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢ-
ʮʠʠ 

+ + + + +        + +       Ã    +      Ã + Ã  +  

ʂʘʙʝʣʴʥʳʡ ʚʳʭʦʜ 
(ʫʟʝʣ) 

+ + + + +  + +   +  + +     +  Ã    +     + Ã + Ã  +  

ɸʨʤʘʪʫʨʘ + + + + + +       + +       Ã    +      Ã + Ã  +  

ʇʣʠʪʘ ʇɿʂ + + + + +        + +       Ã    +      Ã + Ã  +  

 ʃʇʆʋɹʃʋʆɹʘ ʊɾʋʕ ʋʉʇʄʄɾʂɺʌʊɹ ʁ ʋʉɹʅɻɹʘ 

ʃʧʦʫʙʣʫʦʙʸ ʪʞʫʵ ʫʩʧʤʤʞʢʚʬʪʙ  
ʡ ʫʩʙʥʛʙʸ 

ʂʦʥʪʘʢʪʥʳʡ ʢʘʙʝʣʴ 
ʤʝʜʥʳʡ 

+ + + + +   + + + +  + +     +  Ã +    +     Ã  Ã  +  

ʆʧʦʨʘ ʩʪʘʣʴʥʘʷ + + + + + +       + +    + +  Ã +    +     Ã  Ã  +  

ʊʨʫʙʘ ʩʪʘʣʴʥʘʷ + + + + +  + +     + +       Ã +    +         +  

ʂʨʦʥʰʪʝʡʥʳ + + + + + +       + +    + +  Ã +         Ã + Ã  +  

ʂʘʥʘʪ ʩʪʘʣʴʥʦʡ + + + + +  + + +    + +     +  Ã +    +     Ã + Ã  +  

ʇʨʦʚʦʜ ʠʟʦʣʠʨʦʚʘʥʥʳʡ + + + + +  + +     + +    + +  Ã +    +     Ã + Ã  +  

ɸʨʤʘʪʫʨʘ + + + + +        + +    + +  Ã +         Ã + Ã  +  

ʉʪʨʝʣʦʯʥʳʝ ʫʟʣʳ + + + + +        + +    + +  Ã +         Ã + Ã  +  

ʇʝʨʝʩʝʯʝʥʠʷ + + + + +        + +    + +  Ã +         Ã + Ã  +  

ʀʟʦʣʷʪʦʨ ʩʝʢʮʠʦʥʥʳʡ + + + + +        + +    + +  Ã          Ã + Ã  +  

ʋʟʣʳ ʢʨʝʧʣʝʥʠʷ + + + + +        + +    + +  Ã          Ã + Ã  +  

ʇʦʜʚʝʩʢʘ + + + + + +       + +     +  Ã              +  

ʀʟʦʣʷʮʠʦʥʥʳʝ ʱʠʪʳ + + + + +   +     + +       Ã +    +         +  

ʂʦʥʩʪʨʫʢʮʠʠ ʧʦʜ ʦʧʦʨʳ + + + + + +       + +     +  Ã +             +  

 ʊɾʋʁ ʊɻʘʀʁ 

ʊʞʫʡ ʪʛʸʠʡ 

ʉʤʦʪʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ + + + + + +       + +   Ã + + + Ã +   + + Ã  Ã  Ã + Ã + +  

ʊʨʫʙʳ + + + + + + + +  +   + +   Ã + + + Ã +   + + Ã  Ã  Ã + Ã + +  

ʃʶʢʠ + + + + + +       + +   Ã + + + Ã +   + + Ã    Ã + Ã + +  

ʂʦʣʴʮʘ + + + + + +       + +    + + + Ã +   + + Ã    Ã + Ã + +  

ʆʧʪʠʯʝʩʢʠʡ ʨʘʩʧʨʝʜʝ-
ʣʠʪʝʣʴʥʳʡ ʰʢʘʬ 

+ + + + + +       + + + + Ã + + + Ã +   + + Ã    Ã + Ã + +  

ʂʘʙʝʣʠ ʦʧʪʦʚʦʣʦʢʦʥ-
ʥʳʝ 

+ + + + + + + +  +   + + + + Ã + + + Ã + + + + + Ã + Ã + Ã + Ã + +  

ʂʘʙʝʣʠ ʤʝʜʥʦʞʠʣʴʥʳʝ + + + + + + + +  +   + + + + Ã + + + Ã + + + + + Ã + Ã + Ã + Ã + +  
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 ʊɾʋʁ ɼɹʀʇʊʆɹɺɿɾʆʁʘ ʆɹʉʌɿʆʔɾ 

ʊʞʫʡ ʜʙʠʧʪʦʙʚʟʞʦʡʸ ʦʙʩʬʟʦʴʞ 

ʊʨʫʙʳ + + + + + + + +              +   + + Ã      Ã + +  

ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ + + + + + +                +   + Ã Ã      Ã + +  

ʌʫʪʣʷʨʳ + + + + + + + +              +   + + Ã      Ã + +  

ʂʦʚʝʨʳ + + + + + +                +   + Ã Ã      Ã + +  

ɻʈʇ + + + + + +                +   + Ã Ã      Ã + +  

 

ʈʉʁʅɾʐɹʆʁʘ: 

  +  ɸʪʨʠʙʫʪ ʦʙʷʟʘʪʝʣʝʥ ʢ ʟʘʧʦʣʥʝʥʠʶ 

 Ã  ɸʪʨʠʙʫʪ ʞʝʣʘʪʝʣʴʥʦ ʟʘʧʦʣʥʠʪʴ, ʥʝ ʥʦʩʠʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 

ʋʉɾɺʇɻɹʆʁʘ BIM: 

 ʊʠʧʳ: ʊʠʧʦʣʦʛʠʷ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʧʦʜʯʠʥʷʪʴʩʷ ʣʦʛʠʢʝ ʚ ʨʘʤʢʘʭ ʪʠʧʠʟʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʢʦʨʨʝʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʘ (ʘʪʨʠʙʫʪʳ ʠ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ),  
ʦʪʨʘʞʘʶʱʝʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ (ʪʠʧ ʦʢʥʘ, ʪʠʧ ʜʚʝʨʠ ʠ ʪ.ʜ.) 

 ʋʧʨʦʱʸʥʥʳʡ ʚʠʜ*: 
 
 
 

ʕʣʝʤʝʥʪ ʤʦʞʝʪ ʦʙʦʙʱʸʥʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ): 
- ʠʤʝʪʴ ʩʭʦʞʠʝ ʦʯʝʨʪʘʥʠʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʧʠʩʳʚʘʶʱʠʝʩʷ ʚ ʛʘʙʘʨʠʪ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʪʠʧʘ; 
- ʥʘʣʠʯʠʝ ʫ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʪʘʣʠʟʘʮʠʠ (ʩʦʝʜʠʥʝʥʠʝ, ʧʨʦʢʣʘʜʢʠ ʠ ʪ.ʧ.), ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʚʥʝʰʥʠʡ ʛʘʙʘʨʠʪ ʠ ʥʝ ʠʤʝʶʱʠʭ ʪʦʯʝʢ ʧʦʜʢʣʶʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ  

* ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 
- ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʬʦʨʘʟʤʝʪʢʫ (ʨʘʟʣʠʯʥʳʝ ʥʘʩʝʯʢʠ, ʩʠʤʚʦʣʳ, ʰʪʘʤʧʦʚʘʥʥʳʡ ʪʝʢʩʪ ʠ ʪ.ʜ) 
- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʨʦʚʳʭ ʪʝʢʩʪʫʨ 

 ʅʘʨʫʞʥʳʡ ʛʘʙʘʨʠʪ: ɼʣʠʥʘ / ʐʠʨʠʥʘ / ɺʳʩʦʪʘ: 
ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʧʣʦʱʘʜʴ ʠʣʠ ʦʙʲʸʤ (ʧʨʠʤʝʨ: ɹʘʣʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ɼʣʠʥʫ) 

 ʉʝʯʝʥʠʝ/ʇʨʦʬʠʣʴ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʤʝʪʢʫ ʦ ʩʚʦʸʤ ʩʝʯʝʥʠʠ ʚ ʩʣʫʯʘʷʭ: 
- ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ; 
- ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʵʣʝʤʝʥʪʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʯʝʥʠʝʤ (ʧʨʠʤʝʨ: ʙʘʣʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ) 

 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʪʦʯʥʦʝ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ 

 ʊʠʧ ʩʠʩʪʝʤʳ: ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ ʩʠʩʪʝʤʳ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ) 

 ʄʘʪʝʨʠʘʣ: ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʦʙʲʝʢʪʫ/ʵʣʝʤʝʥʪʫ; ʟʘʜʘʥ ʘʪʨʠʙʫʪʦʤ, ʣʠʙʦ ʫʢʘʟʘʥ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ 
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ʇʨʠʣʦʞʝʥʠʝ 2  ʊʘʙʣʠʮʘ ˉ 17 

ʋʩʞʚʧʛʙʦʡʸ ʣ ʦʙʪʴʲʞʦʡʷ ʝʙʦʦʴʥʡ ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʥʧʝʞʤʡ ʆɹʉʌɿʆʔʎ ʁʆɿɾʆɾʉʆʔʎ ʊʁʊʋɾʅ ʦʙ ʟʡʠʦʞʦʦʧʥ ʯʡʣʤʞ: ʖʃʊʈʄʌɹʋɹʏʁʘ 
 

ʖʫʙʨ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʧʚʳʞʣʫʙ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʊʡʪʫʞʥʙ 

ʕʣʝʤʝʥʪʳ ʊ
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ʠ
ʜ
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ɻ
ʆ
ʉ
ʊ

 

ʂʦʤʤʝʥ-
ʪʘʨʠʡ 

 ʋɾʈʄʇɻɹʘ ʊɾʋʕ 

ʊʝʧʣʦʚʘʷ ʩʝʪʴ 

ʊʨʫʙʳ + + + + + + + + + +   + +    + + + Ã +   + +     Ã + Ã + +  

ʆʪʚʦʜʳ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʊʨʦʡʥʠʢʠ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ɺʨʝʟʢʠ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʇʝʨʝʭʦʜʳ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ + + + + + + +      + +    + + + Ã +   + +     Ã + Ã + +  

ʂʦʤʧʝʥʩʘʪʦʨʳ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ɼʝʤʧʬʠʨʫʶʱʠʝ ʤʘʪʳ + + + + + +  Ã  Ã   + +    + + + Ã +   + +     Ã + Ã + +  

ʉʠʛʥʚʣʴʥʘʷ ʣʝʥʪʘ + + + + + +  Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʀʟʦʣʷʮʠʷ + + + + + + Ã Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʆʧʦʨʳ ʤʸʨʪʚʳʝ + + + + + + Ã Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʂʘʥʘʣʳ + + + + + +  Ã +    + +    + + + Ã +   + +     Ã + Ã + +  

ʌʫʪʣʷʨʳ + + + + + + Ã + + +   + +    + + + Ã +   + +     Ã + Ã + +  

ʇʘʚʠʣʴʦʥʳ + + + + + +  Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʂʘʤʝʨʳ + + + + + +  Ã +    + +    + + + Ã +   + +     Ã + Ã + +  

ʂʦʣʦʜʮʳ + + + + + + + Ã     + +    + + + Ã +   + +     Ã + Ã + +  

ʕʣʝʤʝʥʪʳ ʉʆɼʂ (ʂʦ-
ʚʸʨ, ʊʝʨʤʠ-
ʥʘʣ,ɼʝʪʝʢʪʦʨ, ʈʝʧʝʨ-
ʥʳʡ ʩʪʦʣʙʠʢ) 

+ + + + + +       + +    + + + Ã +   + +     Ã + Ã + +  

ʋʩʠʣʝʥʠʝ ʪʨʫʙʦʧʨʦʚʦ-
ʜʦʚ (ʌɹʉʢʠ) 

+ + + + + +       + +    + + + Ã +   + +     Ã + Ã + +  

ʊʝʣʝʤʝʭʘʥʠʢʘ (ʢʘʙʝʣʠ) + + + + + + + +     + +    + + + Ã +   + +     Ã + Ã + +  

ʊʨʫʙʳ ʜʣʷ ʜʨʝʥʘʞʘ + + + + + + + + + +   + +    + + + Ã +   + +     Ã + Ã + +  

ʊʨʫʙʳ ʜʣʷ ʚʦʜʦʚʳʧʫʩ-
ʢʘ 

+ + + + + + + + + +   + +    + + + Ã +   + +     Ã + Ã + +  
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ɺʝʥʪʰʘʭʪʳ + + + + + + Ã      + +    + + + Ã +   + +     Ã + Ã + +  

ɼʨʝʥʘʞʥʘʷ ʥʘʩʦʩʥʘʷ 
ʩʪʘʥʮʠʷ 

+ + + + + +       + +    + + + Ã +   + +     Ã + Ã + +  

ʕʣʝʢʪʨʦʱʠʪʦʚʘʷ 
(ʇʕʑ) 

+ + + + + +       + +    + + + Ã +   + +     Ã + Ã + +  

ʅʘʜʟʝʤʥʘʷ ʵʩʪʘʢʘʜʘ + + + + + +  Ã     + +    + + + Ã +   + +     Ã + Ã + +  

 
ɻʇɽʇʈʉʇɻʇɽ 

ɻʧʝʧʨʩʧʛʧʝ 

ʊʨʫʙʦʧʨʦʚʦʜʳ + + + + + + + + +    + +    + + + Ã +    + Ã       + +  

ʌʠʪʠʥʛʠ + + + + + + Ã      + +    + + + Ã +    + Ã       + +  

ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ + + + + + + Ã      + +    + + + Ã +    + Ã       + +  

ʂʘʤʝʨʳ ʪʠʧʦʚʳʝ + + + + + + Ã      + +    + + + Ã +    + Ã       + +  

ʂʘʤʝʨʳ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʳʝ 

+ + + + + + Ã      + +    + + + Ã +    + Ã       + +  

ʌʫʪʣʷʨʳ + + + + + + Ã + +    + +    + + + Ã +    + Ã       + +  

 
ɽʇɿɽɾɻɹʘ ʃɹʆɹʄʁʀɹʏʁʘ 

ɼʦʞʜʝʚʘʷ ʢʘʥʘʣʠʟʘʮʠʷ 

ʊʨʫʙʳ + + + + + + + + +    + +    + +  Ã +    +         +  

ɼʦʞʜʝʧʨʠʸʤʥʳʝ  
ʢʦʣʦʜʮʳ 

+ + + + + +       + +    +  +  +    +         +  

ʉʤʦʪʨʦʚʳʝ 
ʢʘʤʝʨʳ/ʢʦʣʦʜʮʳ 

+ + + + + +       + +    +  +  +    +         +  

ʌʫʪʣʷʨʳ + + + + + + + +              +   + + Ã      Ã + +  

 
ʖʄɾʃʋʉʇʊʆɹɺɿɾʆʁɾ 

ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ  
ʠ ʧʝʨʝʫʩʪʨʦʡʩʪʚʦ 

ʂʘʙʝʣʴ + + + + + + + + + + +  + +       Ã +    +  +  +     +  

ʊʨʫʙʳ + + + + + + + + + +   + +       Ã +    +         +  

ʄʫʬʪʳ + + + + + +       + +       Ã +             +  

ʇʨʦʙʢʘ ʧʦʣʠʵʪʠʣʝʥʦ-
ʚʘʷ (ʟʘʛʣʫʰʢʘ) + + + + + +       + +       Ã +             +  

ʋʂʇʊ + + + + + +       + +       Ã +             +  

ɺʈʑ + + + + + +       + + +      Ã +             +  

ʂʠʨʧʠʯ +  + + + +        +       Ã +             +  

ʉʠʛʥʘʣʴʥʘʷ ʣʝʥʪʘ +  + + + +  +     + +       Ã +             +  

ʇʣʠʪʢʘ ʇɿʂ +  + + + +    Ã    +       Ã +             +  

ʊʨʘʚʝʨʩʳ + + + + + +        +     +   +             +  

ʆʧʦʨʳ ɺʃ + + + + + +        +     +   +    +         +  

ʂʈʋʅ + + + + + +      Ã  +     +   +             +  

 ʊɻɾʋʇʍʇʉʆʔʂ ʇɺʓɾʃʋ 

 
 

ʂʦʣʦʜʮʳ + + + + +        + +    + + + Ã +             +  

ʊʨʫʙʳ + + + + +  +      + +    + + + Ã +             +  
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ʊʛʞʫʧʭʧʩʦʴʢ ʧʚʳʞʣʫ 

ʂʘʙʝʣʠ + + + + +        + +    + + + Ã +              +  

ʆʧʦʨʳ + + + + +        + +    + + + Ã +             +  

ʌʫʥʜʘʤʝʥʪʳ + + + + +        + +    + + + Ã +             +  

ʉʚʝʪʦʬʦʨ, ʪʚʧ ʩ ʢʦʤ-
ʧʣʝʢʪʘʤʠ ʢʝʨʝʧʣʝʥʠʷ 

+ + + + +        + +    + + + Ã +             +  

ʂʦʥʪʨʦʣʣʝʨʳ, ʚʧʫ, 
ʰʢʘʬʳ, ʱʠʪʳ, ʢʦʨʦʙʢʠ 

+ + + + +        + + +   + + + Ã +             +  

ʊʨʦʩʳ + + + + +        + +    + + + Ã +             +  

 ɹɻʋʇʅɹʋʁʀʁʉʇɻɹʆʆɹʘ ʊʁʊʋɾʅɹ 

ɹʊʌɽɽ 

ʂʦʣʦʜʮʳ + + + + +        + +    + + + Ã +             +  

ʊʨʫʙʳ + + + + +  +      + +    + + + Ã +             +  

ʂʘʙʝʣʠ + + + + +        + +    + + + Ã +             +  

ʆʧʦʨʳ + + + + +        + +    + + + Ã +             +  

ʌʫʥʜʘʤʝʥʪʳ + + + + +        + +    + + + Ã +             +  

ɺʠʜʝʦʢʘʤʝʨʳ, ʜʝʪʝʢ-
ʪʦʨʳ, ʉʂʌɺʌ, ʊʆʀ 

+ + + + +        + +    + + + Ã +             +  

ʂʦʥʪʨʦʣʣʝʨʳ, ʰʢʘʬʳ, 
ʱʠʪʳ, ʢʦʨʦʙʢʠ 

+ + + + +        + + +   + + + Ã +             +  

ʊʨʦʩʳ + + + + +        + +    + + + Ã +             +  

ɸʢʪʠʚʥʦʝ ʩʝʪʝʚʦʝ  
ʦʙʦʨʫʜʦʚʘʥʠʝ 

+ + + + +        + +    + + + Ã +             +  

 ʎʇʀʘʂʊʋɻɾʆʆʇ-ɺʔʋʇɻɹʘ ʃɹʆɹʄʁʀɹʏʁʘ 

ʎʧʠʸʢʪʫʛʞʦʦʧ-ʚʴʫʧʛʙʸ 
ʣʙʦʙʤʡʠʙʯʡʸ 

ʊʨʫʙʦʧʨʦʚʦʜʳ + + + + + + + + +    + +   Ã + +  Ã +    +         +  

ʌʠʪʠʥʛʠ + + + + + +       + +    + +   +    +         +  

ʅʘʩʦʩʳ + + + + + +       + +   Ã + +   +    +         +  

ʉʤʦʪʨʦʚʳʝ ʢʘʤʝ-
ʨʳ/ʢʦʣʦʜʮʳ 

+ + + + + +       + +   Ã + + +  +    +         +  

ʌʫʪʣʷʨʳ + + + + + + + +              +   + + Ã      Ã + +  

 ʆɹʉʌɿʆʇɾ ʇʊɻɾʒɾʆʁɾ 

ʆʙʩʬʟʦʧʞ ʧʪʛʞʲʞʦʡʞ 

ɹʈʇ, ɺʈʐ-ʅʆ + + + + + +      + + +     +                +  

ʂʘʙʝʣʴ + + + + + + + +  +   + +            +  +  +     +  

ʉʚʝʪʠʣʴʥʠʢʠ + + + + + +     + + + + +   + +   + + + +  Ã    Ã    +  

ʆʧʦʨʳ + + + + + +       + +     +   +    +         +  

ʂʨʦʥʰʪʝʡʥʳ + + + + + +       + +     +   +             +  

ʊʨʫʙʳ ʭ/ʮ + + + + + + + +  +   + +     +       +         +  

ʊʨʫʙʳ ʇʅɼ + + + + + + + +  +   + +     +       +         +  

ʎʦʢʦʣʴ ʜʣʷ ʦʧʦʨ ʅʆ + + + + + +       + +     +   +    +         +  
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 ʃɹɺɾʄʁ çʅʇʊʃʇɻʊʃɹʘ ʖʄɾʃʋʉʇʋɾʎʆʁʃɹè 

ʃʙʚʞʤʡ ʅʖʋ 

ʂʘʙʝʣʴ + + + + + + + +  + +  + +     +  Ã    +   +  + Ã + Ã  +  

ʊʨʫʙʘ + + + + + + + +  +   + +    + +  Ã    + +     Ã + Ã  +  

ʄʫʬʪʳ + + + + + +       + +     +  Ã    +      Ã + Ã  +  

ʅʂ (ʥʘʩʪʝʥʥʳʡ ʢʦʨʦʙ) + + + + + +       + +    + +  Ã    +      Ã + Ã  +  

ʂʘʙʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢ-
ʮʠʠ 

+ + + + +        + +       Ã    +      Ã + Ã  +  

ʂʘʙʝʣʴʥʳʡ ʚʳʭʦʜ 
(ʫʟʝʣ) 

+ + + + +  + +   +  + +     +  Ã    +     + Ã + Ã  +  

ɸʨʤʘʪʫʨʘ + + + + + +       + +       Ã    +      Ã + Ã  +  

ʇʣʠʪʘ ʇɿʂ + + + + +        + +       Ã    +      Ã + Ã  +  

 ʃʇʆʋɹʃʋʆɹʘ ʊɾʋʕ ʋʉʇʄʄɾʂɺʌʊɹ ʁ ʋʉɹʅɻɹʘ 

ʃʧʦʫʙʣʫʦʙʸ ʪʞʫʵ ʫʩʧʤʤʞʢʚʬʪʙ  
ʡ ʫʩʙʥʛʙʸ 

ʂʦʥʪʘʢʪʥʳʡ ʢʘʙʝʣʴ 
ʤʝʜʥʳʡ 

+ + + + +   + + + +  + +     +  Ã +    +     Ã  Ã  +  

ʆʧʦʨʘ ʩʪʘʣʴʥʘʷ + + + + + +       + +    + +  Ã +    +     Ã  Ã  +  

ʊʨʫʙʘ ʩʪʘʣʴʥʘʷ + + + + +  + +     + +       Ã +    +         +  

ʂʨʦʥʰʪʝʡʥʳ + + + + + +       + +    + +  Ã +         Ã + Ã  +  

ʂʘʥʘʪ ʩʪʘʣʴʥʦʡ + + + + +  + + +    + +     +  Ã +    +     Ã + Ã  +  

ʇʨʦʚʦʜ ʠʟʦʣʠʨʦʚʘʥʥʳʡ + + + + +  + +     + +    + +  Ã +    +     Ã + Ã  +  

ɸʨʤʘʪʫʨʘ + + + + +        + +    + +  Ã +         Ã + Ã  +  

ʉʪʨʝʣʦʯʥʳʝ ʫʟʣʳ + + + + +        + +    + +  Ã +         Ã + Ã  +  

ʇʝʨʝʩʝʯʝʥʠʷ + + + + +        + +    + +  Ã +         Ã + Ã  +  

ʀʟʦʣʷʪʦʨ ʩʝʢʮʠʦʥʥʳʡ + + + + +        + +    + +  Ã          Ã + Ã  +  

ʋʟʣʳ ʢʨʝʧʣʝʥʠʷ + + + + +        + +    + +  Ã          Ã + Ã  +  

ʇʦʜʚʝʩʢʘ + + + + + +       + +     +  Ã              +  

ʀʟʦʣʷʮʠʦʥʥʳʝ ʱʠʪʳ + + + + +   +     + +       Ã +    +         +  

ʂʦʥʩʪʨʫʢʮʠʠ ʧʦʜ ʦʧʦʨʳ + + + + + +       + +     +  Ã +             +  

 ʊɾʋʁ ʊɻʘʀʁ 

ʊʞʫʡ ʪʛʸʠʡ 

ʉʤʦʪʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ + + + + + +       + +   Ã + + + Ã +   + + Ã  Ã  Ã + Ã + +  

ʊʨʫʙʳ + + + + + + + +  +   + +   Ã + + + Ã +   + + Ã  Ã  Ã + Ã + +  

ʃʶʢʠ + + + + + +       + +   Ã + + + Ã +   + + Ã    Ã + Ã + +  

ʂʦʣʴʮʘ + + + + + +       + +    + + + Ã +   + + Ã    Ã + Ã + +  

ʆʧʪʠʯʝʩʢʠʡ ʨʘʩʧʨʝʜʝ-
ʣʠʪʝʣʴʥʳʡ ʰʢʘʬ 

+ + + + + +       + + + + Ã + + + Ã +   + + Ã    Ã + Ã + +  

ʂʘʙʝʣʠ ʦʧʪʦʚʦʣʦʢʦʥ-
ʥʳʝ 

+ + + + + + + +  +   + + + + Ã + + + Ã + + + + + Ã + Ã + Ã + Ã + +  

ʂʘʙʝʣʠ ʤʝʜʥʦʞʠʣʴʥʳʝ + + + + + + + +  +   + + + + Ã + + + Ã + + + + + Ã + Ã + Ã + Ã + +  
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 ʊɾʋʁ ɼɹʀʇʊʆɹɺɿɾʆʁʘ ʆɹʉʌɿʆʔɾ 

ʊʞʫʡ ʜʙʠʧʪʦʙʚʟʞʦʡʸ ʦʙʩʬʟʦʴʞ 

ʊʨʫʙʳ + + + + + + + +              +   + + Ã      Ã + +  

ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ + + + + + +                +   + Ã Ã      Ã + +  

ʌʫʪʣʷʨʳ + + + + + + + +              +   + + Ã      Ã + +  

ʂʦʚʝʨʳ + + + + + +                +   + Ã Ã      Ã + +  

ɻʈʇ + + + + + +                +   + Ã Ã      Ã + +  

 

ʈʉʁʅɾʐɹʆʁʘ: 

  +  ɸʪʨʠʙʫʪ ʦʙʷʟʘʪʝʣʝʥ ʢ ʟʘʧʦʣʥʝʥʠʶ 

 Ã  ɸʪʨʠʙʫʪ ʞʝʣʘʪʝʣʴʥʦ ʟʘʧʦʣʥʠʪʴ, ʥʝ ʥʦʩʠʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ (ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ Revit) ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ ʩʝʤʝʡʩʪʚʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʪʠʧʦʨʘʟʤʝʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨ.) 

ʋʉɾɺʇɻɹʆʁʘ BIM: 

 ʊʠʧʳ: ʊʠʧʦʣʦʛʠʷ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʧʦʜʯʠʥʷʪʴʩʷ ʣʦʛʠʢʝ ʚ ʨʘʤʢʘʭ ʪʠʧʠʟʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʢʦʨʨʝʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʘ (ʘʪʨʠʙʫʪʳ ʠ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ),  
ʦʪʨʘʞʘʶʱʝʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ (ʪʠʧ ʦʢʥʘ, ʪʠʧ ʜʚʝʨʠ ʠ ʪ.ʜ.) 

 ʋʧʨʦʱʸʥʥʳʡ ʚʠʜ*: 
 
 
 

ʕʣʝʤʝʥʪ ʤʦʞʝʪ ʦʙʦʙʱʸʥʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ): 
- ʠʤʝʪʴ ʩʭʦʞʠʝ ʦʯʝʨʪʘʥʠʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʧʠʩʳʚʘʶʱʠʝʩʷ ʚ ʛʘʙʘʨʠʪ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʪʠʧʘ; 
- ʥʘʣʠʯʠʝ ʫ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʪʘʣʠʟʘʮʠʠ (ʩʦʝʜʠʥʝʥʠʝ, ʧʨʦʢʣʘʜʢʠ ʠ ʪ.ʧ.), ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʚʥʝʰʥʠʡ ʛʘʙʘʨʠʪ ʠ ʥʝ ʠʤʝʶʱʠʭ ʪʦʯʝʢ ʧʦʜʢʣʶʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ  

* ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 
- ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʬʦʨʘʟʤʝʪʢʫ (ʨʘʟʣʠʯʥʳʝ ʥʘʩʝʯʢʠ, ʩʠʤʚʦʣʳ, ʰʪʘʤʧʦʚʘʥʥʳʡ ʪʝʢʩʪ ʠ ʪ.ʜ) 
- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʨʦʚʳʭ ʪʝʢʩʪʫʨ 

 ʅʘʨʫʞʥʳʡ ʛʘʙʘʨʠʪ: ɼʣʠʥʘ / ʐʠʨʠʥʘ / ɺʳʩʦʪʘ: 
ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʧʣʦʱʘʜʴ ʠʣʠ ʦʙʲʸʤ (ʧʨʠʤʝʨ: ɹʘʣʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ɼʣʠʥʫ) 

 ʉʝʯʝʥʠʝ/ʇʨʦʬʠʣʴ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʤʝʪʢʫ ʦ ʩʚʦʸʤ ʩʝʯʝʥʠʠ ʚ ʩʣʫʯʘʷʭ: 
- ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ; 
- ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʵʣʝʤʝʥʪʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʯʝʥʠʝʤ (ʧʨʠʤʝʨ: ʙʘʣʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ) 

 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʕʣʝʤʝʥʪ ʠʤʝʝʪ ʪʦʯʥʦʝ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ 

 ʊʠʧ ʩʠʩʪʝʤʳ: ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ ʩʠʩʪʝʤʳ (ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ) 

 ʄʘʪʝʨʠʘʣ: ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʦʙʲʝʢʪʫ/ʵʣʝʤʝʥʪʫ; ʟʘʜʘʥ ʘʪʨʠʙʫʪʦʤ, ʣʠʙʦ ʫʢʘʟʘʥ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ 


