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1 ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

1.1 ʆʧʠʩʘʥʠʝ ʟʘʜʘʯʠ 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʩʯʝʪ ʩʪʘʣʴʥʦʡ ʜʚʫʭ ʧʨʦʣʝʪʥʦʡ ʨʘʤʳ ʩʢʣʘʜʩʢʦʛʦ ʟʜʘʥʠʷ ʧʨʦ-
ʣʝʪʘʤʠ 18 ʠ 24 ʤʝʪʨʘ. ʈʘʡʦʥ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʦʨʦʜ ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ:  

1. ʂʣʠʤʘʪʠʯʝʩʢʠʡ ʨʘʡʦʥ II5 

2. ɺʝʪʨʦʚʦʡ ʨʘʡʦʥ I 

3. ʊʠʧ ʤʝʩʪʥʦʩʪʠ ɺ 

4. ʉʥʝʛʦʚʦʡ ʨʘʡʦʥ IV 

ʄʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʠ: 

 ʌʘʩʦʥʢʠ ʬʝʨʤ ʉʪʝʨʞʥʠ ʬʝʨʤ ʂʦʣʦʥʥʳ 

ɻʨʫʧʧʘ ʢʦʥ-
ʩʪʨʫʢʮʠʠ 

1 2 3 

ʄʘʨʢʘ ʩʪʘʣʠ 
ʉ255 

ɻʆʉʊ 27772-88 
ʉ245 

ɻʆʉʊ 27772-88 
ʉ235 

ɻʆʉʊ 27772-88 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʘʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʠʷʤʠ ʉʅʠʇ II-
23-81* çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠè, ʉʅʠʇ 2.01.07-85* çʅʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡ-
ʩʪʚʠʷè, 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʜʘʥʳ ʧʦʣʴ-
ʟʦʚʘʪʝʣʝʤ, ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ. 

ˉ 
ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘʛʨʫʟʢʠ 
ʅʦʨʤʘʪʠʚʥʦʝ 
ʟʥʘʯʝʥʠʝ 

gf 
ʈʘʩʯʝʪʥʦʝ 
ʟʥʘʯʝʥʠʝ 

ˉ 
ʥʘʛʨʫʞʝʥʠʷ 

ɺʝʩ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʦʚʣʠ ʠ ʵʣʝʤʝʥʪʦʚ ʩʚʷʟʝʡ 

1 ʅʘ ʩʨʝʜʥʠʝ ʫʟʣʳ, ʢʅ 7.564 ʩʨʝʜʥʠʡ 
1.123 

8.494 
2 

2 ʅʘ ʢʨʘʡʥʠʝ ʫʟʣʳ, ʢʅ 3.880 4.360 

ʆʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

3 
ɺʝʩ ʩʪʝʥʦʚʳʭ ʩʵʥʜʚʠʯ  
ʧʘʥʝʣʝʡ, ʢʅ/ʤ 

1.480 1,2 1,776 3 

ʉʥʝʛʦʚʘʷ ʥʘʛʨʫʟʢʘ 

4 ʅʘ ʩʨʝʜʥʠʝ ʫʟʣʳ, ʢʅ 30.240 1/0.7 43.20 
4 - 9 

5 ʅʘ ʢʨʘʡʥʠʝ ʫʟʣʳ, ʢʅ 15.120 1/0.7 21.60 

ɺʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ 

6 
ʉ ʥʘʚʝʪʨʝʥʥʦʡ 
ʩʪʦʨʦʥʳ, ʢʅ/ʤ 

ʜʦ 5 ʤ 0.092 1.4 0.129 

10 10 ʤ 0.119 1.4 0.167 

11.65 ʤ 0.126 1.4 0.176 

7 
ʉ ʧʦʜʚʝʪʨʝʥʥʦʡ 
ʩʪʦʨʦʥʳ, ʢʅ/ʤ 

ʜʦ 5 ʤ 0.034 1.4 0.047 

11 10 ʤ 0.090 1.4 0.126 

11.65 ʤ 0.094 1.4 0.132 
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2 ProjektManager 

2.1 ʈʘʙʦʪʘ ʩ ProjektManager 

ʇʨʠ ʨʘʙʦʪʝ ʥʘʜ ʧʨʦʝʢʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʣʦʞʝʥʠʡ, 
ʧʨʠ ʵʪʦʤ ʢʘʞʜʦʝ ʧʨʠʣʦʞʝʥʠʝ ʩʦʟʜʘʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ. ProjektManager 
ʫʧʨʘʚʣʷʝʪ ʵʪʠʤʠ ʜʘʥʥʳʤʠ. ʂʦʧʠʨʦʚʘʥʠʝ, ʫʜʘʣʝʥʠʝ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʜʘʥʥʳʭ 
ʜʣʷ ʚʩʝʭ ʧʨʠʣʦʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ProjektManager ʝʜʠʥʦʦʙʨʘʟʥʦ. 
ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʥ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʷʪʴ ʦʪʜʝʣʴʥʳʝ ʧʨʦʝʢʪʳ (ʯʘʩʪʠʯʥʳʝ 
ʧʨʦʝʢʪʳ) ʚ ʛʨʫʧʧʳ. ProjektManager ʩʚʷʟʳʚʘʝʪ ʜʘʥʥʳʝ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 
ʧʨʠʣʦʞʝʥʠʝʤ. 

ProjektManager ʢʦʦʨʜʠʥʠʨʫʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʝʢʪʘ ʨʘʙʦʪʳ. ʉ ʝʛʦ 
ʧʦʤʦʱʴʶ ɺʳ ʩʤʦʞʝʪʝ ʝʜʠʥʦʦʙʨʘʟʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʚʩʝ ʜʘʥʥʳʝ ʦʪʜʝʣʴʥʳʭ 
ʧʨʠʣʦʞʝʥʠʡ. ʆʢʥʦ ProjektManager ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ. 

Ç ProjektManager ʤʦʞʥʦ ʠʥʩʪʘʣʣʠʨʦʚʘʪʴ ʥʘ ʣʶʙʦʤ ʢʦʤʧʴʶʪʝʨʝ ʙʝʟ ʣʠ-
ʮʝʥʟʠʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʜʦʩʪʫʧʘ ʢ ʦʪʯʝʪʘʤ ʠ ʜʦʢʫʤʝʥʪʘʤ. 

 

5. ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʟʘʧʫʩʢʘʝʤ ProjektManager: ʇʫʩʢ > ɺʩʝ ʧʨʦʛʨʘʤʤʳ > 
Ing+ 2009 > ProjektManager 2009. 

6. ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ProjektManager 2009. 

7. ɺʳʙʝʨʝʪʝ ʚ ʤʝʥʶ ʢʦʤʘʥʜʫ ʇʨʦʝʢʪ > ʅʦʚʳʡ. ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛ, ʧʨʝʜʥʘ-
ʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʧʨʦʝʢʪʘ ʠ ʩʦʩʪʦʷʱʠʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʟʘʢʣʘ-
ʜʦʢ. 

8. ʅʘ ʩʪʨʘʥʠʮʝ ʜʠʘʣʦʛʘ ʇʨʦʝʢʪ ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʠʤʷ ʧʨʦʝʢʪʘ ʠ ʛʨʫʧ-

ʧʫ/ʜʠʨʝʢʪʦʨʠʶ, ʚ ʢʦʪʦʨʫʶ ʜʦʣʞʝʥ ʩʦʭʨʘʥʷʪʴʩʷ ʧʨʦʝʢʪ ʩʦ ʩʚʦʠʤʠ ʜʘʥʥʳ-
ʤʠ. 

ɺ ʧʨʦʩʤʦʪʨʝ ʧʨʦʝʢʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚʩʝ ʧʨʦʝʢʪʳ ʚ ʬʦʨʤʝ ʜʝʨʝʚʘ. ɼʠʨʝʢʪʦʨʠʠ (ʛʨʫʧʧʳ), ʩʦʟʜʘʥʥʳʝ ʚ ʚʝʨ-
ʩʠʠ Ing+ 2009, ʚʳʜʝʣʝʥʳ ʩʠʥʠʤ ʮʚʝʪʦʤ. ʇʨʦʝʢʪʳ, ʩʦʟʜʘʥʥʳʝ ʚ ʚʝʨʩʠʠ Ing+ 2009, ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʝʤʥʦ-
ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʠ ʦʪʤʝʯʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʢʦʥʢʦʡ. ʇʨʦʝʢʪʳ ʙʦʣʝʝ ʨʘʥʥʠʭ ʚʝʨʩʠʡ ʚʳʜʝʣʝʥʳ 

ʦʨʘʥʞʝʚʳʤ ʮʚʝʪʦʤ. 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ 
FE-ʤʦʜʝʣʷʤʠ ʧʨʦʠʩ-
ʭʦʜʠʪ ʱʝʣʯʢʦʤ ʤʳʰʠ. 

ʇʨʦʩʤʦʪʨ ʤʦʜʝʣʝʡ ʠ 
ʧʦʟʠʮʠʡ ʧʦʟʚʦʣʷʝʪ 
ɺʘʤ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ 
ʚ ʧʨʦʝʢʪʝ ʠ ʧʝʨʝʤʝ-

ʱʘʪʴʩʷ ʧʦ ʥʝʤʫ. 

ʐʘʛ ʟʘ 
ʰʘʛʦʤ 

ʉʦʚʝʪʳ & 
ʨʝʢʦʤʝʥʜʘʮʠʠ 
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9. ɺʳʙʝʨʠʪʝ ʇʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʨʝʜʘʢʪʠ-

ʨʦʚʘʥʠʠ ʧʨʦʝʢʪʘ. ʇʦʩʪʘʚʴʪʝ ʛʘʣʦʯʢʫ ʧʝʨʝʜ ʥʫʞʥʳʤʠ ʩʪʨʦʢʘʤʠ. 

10. ʇʝʨʝʡʜʠʪʝ ʢ ʜʨʫʛʠʤ ʟʘʢʣʘʜʢʘʤ, ʯʪʦʙʳ ʚʚʝʩʪʠ ʜʘʥʥʳʝ ʧʦ ʟʘʩʪʨʦʡʱʠʢʫ, 
ʘʨʭʠʪʝʢʪʦʨʫ ʠʣʠ ʧʨʦʝʢʪʠʨʦʚʱʠʢʫ. 

11. ʉʦʭʨʘʥʠʪʝ ʜʘʥʥʳʝ, ʥʘʞʘʚ ʥʘ ʢʣʘʚʠʰʫ OK. ʇʨʦʝʢʪ ʧʦʷʚʠʪʩʷ ʚ ʦʢʥʝ ʧʨʦ-

ʩʤʦʪʨʘ. ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʧʨʦʝʢʪʘ ʩ ʫʢʘʟʘʥʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. ɿʘʢʣʘʜʢʘ 
ʇʨʦʝʢʪ ʙʫʜʝʪ ʘʢʪʠʚʥʘ. 

 

Ç ʇʨʦʝʢʪʳ, ʩʦʟʜʘʥʥʳʝ ʚ ʧʨʝʜʳʜʫʱʠʭ ʚʝʨʩʠʷʭ Ing+, ʤʦʞʥʦ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ 
ʚ ʚʝʨʩʠʶ 2009. ʉʪʘʨʳʡ ʧʨʦʝʢʪ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʢʦʧʠʠ. 

Ç ʇʨʦʝʢʪʳ, ʩʦʟʜʘʥʥʳʝ ʚ Ing+ 2009, ʦʪʢʨʳʪʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʝʜʳʜʫʱʠʭ ʚʝʨ-
ʩʠʡ Ing+ ʥʝʚʦʟʤʦʞʥʦ. 

Ç ʇʨʦʝʢʪʳ ʤʦʞʥʦ ʧʝʨʝʠʤʝʥʦʚʳʚʘʪʴ ʠ ʢʦʧʠʨʦʚʘʪʴ, ʚʳʟʚʘʚ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 
ʤʳʰʠ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ. ɺʩʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʘ. 

12. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ OK, ʧʦʷʚʠʪʩʷ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘ-
ʟʘʪʴ ʀʤʷ ʛʨʫʧʧʳ ʠ ʇʫʪʴ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ɺʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ. ɺ ʧʦ-
ʣʝ ʀʥʬʦʨʤʘʮʠʷ ʤʦʞʥʦ ʜʘʪʴ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ. 

 

13. ɺ ʦʢʥʝ ProjektManager 2009 ʧʦʷʚʠʪʩʷ ʛʨʫʧʧʘ ʆʙʫʯʝʥʠʝ MicroFe 2009, ʚ 
ʥʝʡ ʧʨʦʝʢʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʄʦʡ ʧʨʦʝʢʪè. ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʦʟʜʘʥʥʳʝ 

ʆʙʱʠʝ ʜʘʥʥʳʝ ʧʨʦʝʢ-
ʪʘ ʟʘʜʘʶʪʩʷ ʮʝʥʪʨʘ-
ʣʠʟʦʚʘʥʥʦ. ɿʘʪʝʤ ʦʥʠ 
ʙʫʜʫʪ ʧʨʝʜʦʩʪʘʚʣʝʥʳ 
ʚ ɺʘʰʝ ʨʘʩʧʦʨʷʞʝʥʠʝ 

ʚʦ ʚʩʝʭ ʧʨʠʣʦʞʝʥʠʷʭ. 

ɿʜʝʩʴ ʤʦʞʥʦ ʫʢʘʟʘʪʴ, 
ʢʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ 
ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴʩʷ ʚ ʜʘʥʥʦʤ ʧʨʦ-
ʝʢʪʝ 

ʉʦʚʝʪʳ & 
ʨʝʢʦʤʝʥʜʘʮʠʠ 
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ʧʨʦʝʢʪʳ ʙʫʜʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʛʨʫʧʧʝ ʆʙʫʯʝʥʠʝ MicroFe 2009. ʇʦ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʟʘʜʘʪʴ ʥʦʚʦʝ ʠʤʷ ʛʨʫʧʧʝ, ʚʳʟʚʘʚ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʠ 
ʚʳʙʨʘʚ ʂʘʪʘʣʦʛ ʧʝʨʝʠʤʝʥʦʚʘʪʴ, ʠʣʠ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʛʨʫʧʧʫ.  

 

2.2 ʉʦʟʜʘʥʠʝ FE-ʤʦʜʝʣʠ. 

ɺ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʤ ʧʨʦʝʢʪʝ ʭʨʘʥʷʪʩʷ ʚʩʝ ʜʘʥʥʳʝ ʦ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ 
ʤʦʜʝʣʠ ʢʦʥʩʪʨʫʢʮʠʠ: ʜʘʥʥʳʝ ʦ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʩʝʪʢʝ (ʫʟʣʳ ʠ ʢʦʥʝʯʥʳʝ 
ʵʣʝʤʝʥʪʳ), ʜʘʥʥʳʝ ʦ ʞʝʩʪʢʦʩʪʷʭ ʵʣʝʤʝʥʪʦʚ (ʤʘʪʝʨʠʘʣʳ), ʜʘʥʥʳʝ ʦ ʩʚʷʟʷʭ 
(ʢʨʘʝʚʳʝ ʫʩʣʦʚʠʷ, ʰʘʨʥʠʨʳ), ʜʘʥʥʳʝ ʦ ʥʘʛʨʫʟʢʘʭ ʠ ʪ.ʧ. ʌʘʡʣʳ ʢʦʥʝʯʥʦ-
ʵʣʝʤʝʥʪʥʳʭ ʧʨʦʝʢʪʦʚ ʠʤʝʶʪ ʨʘʩʰʠʨʝʥʠʝ *.fea. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʜʣʷ ʢʦʥʝʯʥʦ-
ʵʣʝʤʝʥʪʥʳʭ ʧʨʦʝʢʪʦʚ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʢʨʘʱʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ï FEA-
ʧʨʦʝʢʪʳ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʜʣʷ ʟʘʜʘʥʠʷ ʩʣʦʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴ ʢʦʥʮʝʧʮʠʶ ʧʦʟʠʮʠʡ. ʂʦʥʮʝʧʮʠʷ ʧʦʟʠʮʠʡ ʧʨʠʟʚʘʥʘ ʦʙʣʝʛʯʠʪʴ ʨʘʙʦʪʫ 
ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʭ ʤʦʜʝʣʝʡ. ʇʨʠ ʨʘʙʦʪʝ ʩ 
ʧʦʟʠʮʠʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʧʝʨʠʨʫʝʪ ʘʙʩʪʨʘʢʮʠʷʤʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, 
ʯʝʤ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʤʠ ʢʘʢ ʧʣʠʪʳ, ʦʪʚʝʨʩʪʠʷ, ʩʪʝʥʳ, ʙʘʣʢʠ, ʢʦʣʦʥ-
ʥʳ ʠ ʪ.ʧ. ʀʟ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ (ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʧʦʟʠʮʠʷʤʠ) ʩʦʟʜʘʝʪʩʷ ʧʦ-
ʟʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʢʦʥʝʯʥʦ-
ʵʣʝʤʝʥʪʥʘʷ ʩʝʪʢʘ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʨʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘʷ ʠ ʩʦ-
ʩʪʦʠʪ ʠʟ ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʵʪʦʤʫ ʤʳ ʩʨʘʟʫ ʧʝʨʝʡ-
ʜʝʤ ʢ ʩʦʟʜʘʥʠʶ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ ʚ Gen_3Dim. 

1. ɺʳʙʝʨʠʪʝ ʚ ʦʢʥʝ ʧʨʦʝʢʪʘ ʚ ProjektManager ʧʨʠʣʦʞʝʥʠʝ MicroFe. ɼʣʷ 
ʵʪʦʛʦ ʱʝʣʢʥʠʪʝ ʤʳʰʴʶ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʟʘʢʣʘʜʢʫ.  

2. ʉʦʟʜʘʡʪʝ ʥʦʚʫʶ FE-ʤʦʜʝʣʴ, ʚʳʙʨʘʚ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʢʦʥʢʫ ʉʦ-
ʟʜʘʪʴ FE-ʤʦʜʝʣʴ (Gen_3Dim) ɿʘʧʫʩʪʠʪʩʷ Gen_3Dim, ʠ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ 
ʅʦʚʳʡ ʧʨʦʝʢʪ. 

3. ɺʳʙʝʨʠʪʝ ʪʠʧ ʧʨʦʝʢʪʘ FEA-ʧʨʦʝʢʪ. ɺ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʷʭ ʫʢʘʞʠʪʝ 
ʠʤʷ ʬʘʡʣʘ ʠ ʥʘʟʚʘʥʠʝ FE-ʤʦʜʝʣʠ. 

ɺʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 
ʧʨʦʝʢʪʝ ʧʦʜʩʠʩʪʝʤʳ 
ʧʨʠʚʝʜʝʥʳ  ʚ ʬʦʨʤʝ 
ʟʘʢʣʘʜʦʢ. 

ʇʨʠ ʱʝʣʯʢʝ ʧʨʘʚʦʡ 
ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ ʧʘ-
ʥʝʣʴ ʟʘʢʣʘʜʦʢ ʦʪʢʨʳ-
ʚʘʝʪʩʷ ʢʦʥʪʝʢʩʪʥʦʝ 
ʤʝʥʶ, ʧʨʝʜʥʘʟʥʘʯʝʥ-
ʥʦʝ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʠ 
ʚʳʢʣʶʯʝʥʠʷ ʟʘʢʣʘʜʦʢ. 

ʐʘʛ ʟʘ 
ʰʘʛʦʤ 
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4. ʇʦʜʪʚʝʨʜʠʪʝ ʜʘʥʥʳʝ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ OK. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʟʘʧʫʩʪʠʪʩʷ 
Gen_3Dim. 
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3 ʉʦʟʜʘʥʠʝ ʠ ʘʥʘʣʠʟ ʤʦʜʝʣʠ 

3.1 ʈʘʙʦʯʘʷ ʦʙʣʘʩʪʴ 

ʈʘʙʦʯʘʷ ʦʙʣʘʩʪʴ Gen_3Dim ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʬʨʘʛʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ 
ʩʦʜʝʨʞʘʪʩʷ ʠʟʚʝʩʪʥʳʝ ɺʘʤ ʵʣʝʤʝʥʪʳ Windows. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ɺʳ ʩʤʦʞʝ-
ʪʝ ʨʘʙʦʪʘʪʴ ʩ ʧʨʦʛʨʘʤʤʦʡ ʠʥʪʫʠʪʠʚʥʦ. 

 

3.2 ʉʦʟʜʘʥʠʝ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ 

ɺ Gen_3Dim ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʟʘʜʘʥʠʷ ʛʝʦʤʝʪʨʠʠ ʨʘʩʯʝʪʥʦʡ 
ʤʦʜʝʣʠ ʬʝʨʤʳ: 

1. ɺʚʦʜ ʵʣʝʤʝʥʪʦʚ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ; 

2. ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʧʨʠ ʧʦʤʦʱʠ ʛʦʪʦʚʳʭ ʰʘʙʣʦʥʦʚ; 

3. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ dxf-ʩʣʦʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʚʩʝ ʪʨʠ ʩʧʦʩʦʙʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʠ 
ʤʦʜʝʣʠ. ʂʦʣʦʥʥʳ ʟʘʜʘʜʠʤ ʧʨʠ ʧʦʤʦʱʠ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʚʚʦʜʘ, 24-ʤʝʪʨʦʚʫʶ 
ʬʝʨʤʫ ʧʦʩʪʨʦʠʤ ʧʨʠ ʧʦʤʦʱʠ ʰʘʙʣʦʥʘ, ʘ 18-ʤʝʪʨʦʚʫʶ ʬʝʨʤʫ ʩʬʦʨʤʠʨʫʝʤ 
ʥʘ ʦʩʥʦʚʝ dxf-ʩʣʦʷ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʝʦʤʝʪʨʠʠ ʤʦʜʝʣʠ 
ɺʳ ʤʦʞʝʪʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʳʤ ʫʜʦʙʥʳʤ ʜʣʷ ɺʘʩ ʩʧʦʩʦʙʦʤ.  

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʧʦʩʪʨʦʝʥʠʶ ʤʦʜʝʣʠ ʚ Gen_3Dim, ʥʘʯʝʨʪʠʪʝ ʩʭʝʤʫ 

ʅʘʨʷʜʫ ʩ ʛʣʘʚ-
ʥʳʤ ʤʝʥʶ ʧʨʦ-
ʛʨʘʤʤʳ, ʪʝʢʫʱʝʝ 
ʘʢʪʠʚʥʦʝ ʧʦʜʤʝ-
ʥʶ ʜʫʙʣʠʨʫʝʪʩʷ ʚ 
ʦʙʣʘʩʪʠ ʦʢʥʘ ʪʘʢ 
ʥʘʟʳʚʘʝʤʦʛʦ 
ʧʣʘʚʘʶʱʝʛʦ ʄʝ-
ʥ .ʁ ʅʘʣʠʯʠʝ ʪʘ-
ʢʦʛʦ ʤʝʥʶ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ 
ʨʘʙʦʪʫ ʩ ʛʣʘʚʥʳʤ 
ʠʝʨʘʨʭʠʯʝʩʢʠʤ 
ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ, 
ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ 
ʧʝʨʝʡʪʠ ʚʚʝʨʭ 
ʠʣʠ ʚʥʠʟ ʥʘ ʦʜʠʥ 
ʫʨʦʚʝʥʴ ʠʝʨʘʨ-
ʭʠʠ, ʘ ʪʘʢʞʝ ʧʝ-
ʨʝʤʝʱʘʪʴʩʷ ʚ 
ʧʨʝʜʝʣʘʭ ʧʫʥʢʪʦʚ 
ʘʢʪʠʚʥʦʛʦ ʧʦʜʤʝ-
ʥʶ. 

ʆʢʥʦ ZOOM ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʘʢʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ. ɸʢʪʫʘʣʴʥʳʡ ʧʨʦʝʢʪ 
ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʦʢʥʝ ʧʨʦʩʤʦʪʨʘ ʚ ʧʦʩʣʝʜʥʝʤ ʨʘʩʩʯʠʪʘʥʥʦʤ ʦʙʱʝʤ ʨʘʟʤʝʨʝ, ʘ ʘʢʪʫʘʣʴʥʳʡ Zoom-
ʬʨʘʛʤʝʥʪ ʧʦʤʝʯʘʝʪʩʷ ʙʦʢʩʦʤ. 

ʋʧʨʘʚʣʝʥʠʝ ʨʘ-
ʙʦʪʦʡ ʧʨʦʛʨʘʤʤʳ 
ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘ-
ʷʭ ʦʩʫʱʝʩʪʚʣʷʝʪ-
ʩʷ ʩ ʧʦʤʦʱʴʶ 
ʦʢʥʘ ʇʝʨʝʢʣʶʯʘ-
ʪʝʣʠ. ʕʪʦ ʦʢʥʦ 
ʧʦʷʚʣʷʝʪʩʷ ʘʚʪʦ-
ʤʘʪʠʯʝʩʢʠ ʧʨʠ 
ʚʳʙʦʨʝ ʧʫʥʢʪʦʚ 
ʤʝʥʶ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʢʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʢʫʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ: 

- ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʜʘʥʥʳʭ, ʟʘʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʧʨʦʮʝʩʩʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ (ʥʘʧʨʠʤʝʨ, 
ʟʥʘʯʝʥʠʷ ʞʝʩʪʢʦʩʪʝʡ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, ʚʝʣʠʯʠʥʳ ʥʘʛʨʫʟʦʢ ʠ ʪ.ʜ.); 

- ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʢʦʪʦʨʳʭ ʚʝʣʠʯʠʥ ʧʨʠ ʠʭ ʧʨʦʩʤʦʪʨʝ (ʥʘʧʨʠʤʝʨ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʣʦ-
ʢʘʣʴʥʳʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ, ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ ʠ ʪ.ʜ.).  
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ʨʘʤʳ ʩʦʛʣʘʩʥʦ ʟʘʜʘʥʠʶ ʚ ʣʶʙʦʤ ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʠʣʦʞʝʥʠʠ ʠ ʩʦʭʨʘʥʠʪʝ ʝʝ ʚ 
ʬʦʨʤʘʪʝ *.dxf. 

3.2.1 ɺʚʦʜ ʵʣʝʤʝʥʪʦʚ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ 

1. ɺʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʇʨʘʚʢʘ > ɻʝʦʤʝʪʨʠʷ > ʕʣʝʤʝʥʪʳ > ʋʩʪʘʥʦʚʢʘ ʠʣʠ 
ʢʣʠʢʥʠʪʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʢʦʥʢʝ ʚ ʣʝʚʦʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

2. ɺ ʦʢʥʝ ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʚʳʙʝʨʠʪʝ ʪʠʧ ʵʣʝʤʝʥʪʦʚ 3D-ʙʘʣʢʠ. 

 

Ç ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʤʳ ʙʫʜʝʤ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʤʦʜʝʣʴ, 
ʭʦʪʷ ʟʘʜʘʜʠʤ ʪʦʣʴʢʦ ʦʜʥʫ ʧʣʦʩʢʫʶ ʨʘʤʫ ʠ ʚʚʝʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʨʘ-
ʝʚʳʝ ʫʩʣʦʚʠʷ ʚ ʫʟʣʘʭ ʢʨʝʧʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʚʷʟʝʡ. 

3. ɼʣʷ ʟʘʜʘʥʠʷ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʵʣʝʤʝʥʪʘ ʢʣʠʢʥʠʪʝ ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ 
ʚ ʨʘʙʦʯʝʤ ʦʢʥʝ, ʥʘ ʜʠʩʧʣʝʝ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ ʂʦʦʨʜʠʥʘʪʳ. ɺ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʭ ʧʦʣʷʭ ʚʚʝʜʠʪʝ ʢʦʦʨʜʠʥʘʪʳ ʥʠʟʘ ʢʨʘʡʥʝʡ ʢʦʣʦʥʥʳ. ɺʚʦʜ ʜʘʥ-
ʥʳʭ ʧʦʜʪʚʝʨʜʠʪʝ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ OK. 

 

4. ɼʣʷ ʟʘʜʘʥʠʷ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʵʣʝʤʝʥʪʘ ʩʥʦʚʘ ʢʣʠʢʥʠʪʝ  ʦʙʣʘʩʪʠ ʨʘʙʦʯʝʛʦ 
ʦʢʥʘ ʠ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʂʦʦʨʜʠʥʘʪʳ ʫʢʘʞʠʪʝ ʢʦʦʨʜʠʥʘʪʳ ʚʝʨʭʘ 
ʢʨʘʡʥʝʡ ʢʦʣʦʥʥʳ. ɺʚʦʜ ʜʘʥʥʳʭ ʧʦʜʪʚʝʨʜʠʪʝ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ OK. 

 

5. ɺ ʨʘʙʦʯʝʤ ʦʢʥʝ ʧʦʩʪʨʦʠʪʩʷ ʩʪʝʨʞʝʥʴ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʦ ʫʤʦʣ-
ʯʘʥʠʶ ʚ Gen_3Dim ʩʦʟʜʘʝʪʩʷ 2D ʧʨʦʝʢʪ, ʠ ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʚ ʨʘʙʦʯʝʤ 
ʦʢʥʝ ʚ ʢʘʯʝʩʪʚʝ ʚʠʜʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʦʝʢʮʠʷ ʥʘ ʧʣʦʩʢʦʩʪʴ XY. ʅʦ ʢʘʢ 
ʪʦʣʴʢʦ ʩʦʟʜʘʝʪʩʷ ʵʣʝʤʝʥʪ ʩ ʥʝʥʫʣʝʚʦʡ z ʢʦʦʨʜʠʥʘʪʦʡ ʧʨʦʝʢʪ ʘʚʪʦʤʘʪʠ-
ʯʝʩʢʠ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 3D-ʧʨʦʝʢʪ. ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʜʝʣʠ ʚ ʠʟʦʤʝʪʨʠʠ 
ʢʣʠʢʥʠʪʝ ʧʦ ʠʢʦʥʢʝ 3D ʚ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

6. ʂʣʠʢʥʠʪʝ ʧʦ ʚʝʨʭʥʝʤʫ ʫʟʣʫ ʧʦʩʪʨʦʝʥʥʦʛʦ ʩʪʝʨʞʥʷ. ʇʦʩʢʦʣʴʢʫ ʚ ʚʝʨʭʥʝʡ 
ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ ʋʣʘʚʣʠʚʘʪʴ ʛʝʦʤʝʪʨʠʶ ʥʘʯʘʣʴ-
ʥʘʷ ʪʦʯʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʵʪʦʪ ʫʟʝʣ, ʥʝ ʟʘʧʨʘʰʠʚʘʷ 
ʢʦʦʨʜʠʥʘʪ. 

ʐʘʛ ʟʘ 
ʰʘʛʦʤ 

ʉʦʚʝʪʳ & 
ʨʝʢʦʤʝʥʜʘʮʠʠ 
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7. ʉʥʦʚʘ ʢʣʠʢʥʠʪʝ ʚ ʦʙʣʘʩʪʠ ʨʘʙʦʯʝʛʦ ʦʢʥʘ ʠ ʫʢʘʞʠʪʝ ʢʦʦʨʜʠʥʘʪʳ ʢʦʥʝʯ-
ʥʦʡ ʪʦʯʢʠ. 

8. ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʦʪʦʙʨʘʞʝʥʠʷ ʫʟʣʦʚ ʢʣʠʢʥʠʪʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʢʦʥʢʝ 
ʚ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

9. ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʢʦʣʦʥʥʳ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʜʣʠʥʫ, ʪʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 
ʦʩʪʘʣʴʥʳʭ ʢʦʣʦʥʥ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʬʫʥʢʮʠʝʡ ʢʦʧʠʨʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʝ 
ʚʳʭʦʜʷ ʠʟ ʨʝʞʠʤʘ ʟʘʜʘʥʠʷ ʛʝʦʤʝʪʨʠʠ, ʚ ʦʢʥʝ ʄʝʥ ʁʚʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ 
ʕʣʝʤʝʥʪʳ > ʂʦʧʠʨʦʚʘʪʴ. 

10. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʫʢʘʞʠʪʝ ʢʘʢʠʝ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʘ ʜʦʣʞʥʳ ʙʳʪʴ 
ʟʘʠʤʩʪʚʦʚʘʥʳ ʦʪ ʦʨʠʛʠʥʘʣʘ. 

 

11. ɺ ʦʢʥʝ ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʫʢʘʞʠʪʝ ʪʠʧ/ʪʠʧʳ ʢʦʧʠʨʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

12. ɸʢʪʠʚʠʨʫʡʪʝ ʦʧʮʠʶ ʚʳʜʝʣʝʥʠʷ Box, ʢʣʠʢʥʫʚ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʢʦʥʢʝ 

ʚ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺ ʨʘʙʦʯʝʤ ʦʢʥʝ ʚʳʜʝʣʠʪʝ ʨʘʤʢʦʡ ʧʦ-
ʩʪʨʦʝʥʥʳʝ ʩʪʝʨʞʥʠ. 
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13. ɼʣʷ ʟʘʜʘʥʠʷ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʪʦʯʝʢ ʚʝʢʪʦʨʘ ʩʤʝʱʝʥʠʷ ʚ ʦʢʥʝ ʇʝ-
ʨʝʢʣʶʯʘʪʝʣʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ ʊʦʯʢʠ. 

 

14. ɺ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʫʢʘʞʠʪʝ ʥʠʟ ʢʦʣʦʥʥʳ, ʢʣʠʢʥʫʚ ʧʦ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʝʤʫ ʫʟʣʫ. 

15. ʂʣʠʢʥʠʪʝ ʚ ʦʙʣʘʩʪʠ ʨʘʙʦʯʝʛʦ ʦʢʥʘ ʠ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʫʢʘʞʠʪʝ ʢʦ-
ʦʨʜʠʥʘʪʳ ʥʠʟʘ ʩʨʝʜʥʝʡ ʢʦʣʦʥʥʳ. 

 

16. ʉʥʦʚʘ ʢʣʠʢʥʠʪʝ ʚ ʦʙʣʘʩʪʠ ʨʘʙʦʯʝʛʦ ʦʢʥʘ ʠ ʫʢʘʞʠʪʝ ʢʦʦʨʜʠʥʘʪʳ ʧʨʘʚʦʡ 
ʢʨʘʡʥʝʡ ʢʦʣʦʥʥʳ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʧʦʣʷ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʥʝ 
ʪʦʣʴʢʦ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʥʦ ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʫʪ ʧʦʩʯʠʪʘʥʳ. 

 

17. ɿʘʚʝʨʰʠʪʝ ʧʨʦʮʝʩʩ ʢʦʧʠʨʦʚʘʥʠʷ ʜʚʦʡʥʳʤ ʢʣʠʢʦʤ ʧʨʘʚʦʡ ʢʣʘʚʠʰʝʡ 
ʤʳʰʠ ʚ ʦʙʣʘʩʪʠ ʦʢʥʘ ʄʝʥ.ʁ 

3.2.2 ʇʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʬʝʨʤʳ ʧʨʠ ʧʦʤʦʱʠ ʰʘʙʣʦʥʘ 

1. ɺʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʇʨʘʚʢʘ > ɻʝʦʤʝʪʨʠʷ > ɻʝʥʝʨʘʮʠʷ > ʈʝʛʫʣʷʨʥʘʷ 
ʯʘʩʪʴ ʠʣʠ ʢʣʠʢʥʠʪʝ ʧʦ ʠʢʦʥʢʝ ɻʝʦʤʝʪʨʠʶ ʫʩʪʘʥʦʚʠʪʴ ʧʨʘʚʦʡ ʢʣʘʚʠʰʝʡ 
ʤʳʰʠ ʠ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʩʧʠʩʢʝ ʚʳʙʝʨʠʪʝ ʢʦʤʘʥʜʫ ɻʝʥʝʨʘʮʠʷ > ʈʝʛʫ-
ʣʷʨʥʘʷ ʯʘʩʪʴ. 

2. ɺ ʦʢʥʝ ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʷʨʥʦʡ ʯʘʩʪʠ ʚʳʙʝʨʠʪʝ ʌʝʨʤʳ 
ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ ʋʩʪʘʥʦʚʠʪʴ. 

 

ʐʘʛ ʟʘ 
ʰʘʛʦʤ 



ʉʦʟʜʘʥʠʝ ʠ ʘʥʘʣʠʟ ʤʦʜʝʣʠ 

16 

3. ɺ ʨʘʙʦʯʝʤ ʦʢʥʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʢʘʞʠʪʝ ʫʟʣʳ ʧʨʠʚʷʟʢʠ ʬʝʨʤʳ, ʢʘʢ ʧʦ-
ʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ. 

 

4. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʫʢʘʞʠʪʝ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʬʝʨʤʳ. ɺʚʦʜ ʜʘʥʥʳʭ 
ʧʦʜʪʚʝʨʜʠʪʝ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ OK. 

 

5. ɺ ʦʢʥʝ ɿʘʜʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʰʘʙʣʦʥʘ ʧʝʨʝʡʜʠʪʝ ʚʦ ʚʢʣʘʜʢʫ ʩ ʰʘʙʣʦ-
ʥʘʤʠ ʬʝʨʤ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʷʩʘʤʠ ʠ ʚʳʙʝʨʠʪʝ ʇʦʜʪʠʧ 3. 

6. ʋʢʘʞʠʪʝ ʨʘʟʤʝʨʳ ʰʘʙʣʦʥʘ ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ OK. 

 

7. ɿʘʚʝʨʰʠʪʝ ʢʦʤʘʥʜʫ ʜʚʦʡʥʳʤ ʢʣʠʢʦʤ ʧʨʘʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʚ ʦʙʣʘʩʪʠ 
ʦʢʥʘ ʄʝʥ.ʁ 
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3.2.3 ɿʘʛʨʫʟʢʘ dxf-ʩʣʦʷ 

1. ɺʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʉʝʨʚʠʩ > ʈʘʩʪʨ > DXF ɿʘʛʨʫʟʠʪʴ ʠʣʠ ʥʘʞʤʠʪʝ ʥʘ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʢʦʥʢʫ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʚ ʦʢʥʝ ʄʝʥ ʁʚʳʙʝ-
ʨʠʪʝ ʢʦʤʘʥʜʫ DXF ɿʘʛʨʫʟʠʪʴ. 

2. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʫʢʘʞʠʪʝ ʧʫʪʴ ʢ ʨʘʥʝʝ ʩʦʟʜʘʥʥʦʤʫ dxf-ʬʘʡʣʫ. 

3. ʇʦʜʪʚʝʨʜʠʪʝ ʚʳʙʦʨ ʬʘʡʣʘ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ ʆʪʢʨʳʪʴ. 

4. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ dxf-ʬʘʡʣʘ ʫʢʘʞʠʪʝ ʚ ʢʘʢʠʭ 
ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʚʳʯʝʨʯʠʚʘʣʘʩʴ ʩʭʝʤʘ ʬʝʨʤʳ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʚ ʧʦʣʝ ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʥʦʞʠʪʝʣʴ ʟʘʜʘʡʪʝ ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʩʰʪʘ-

ʙʠʨʦʚʘʥʠʷ. 

 

5. ɺʚʦʜ ʜʘʥʥʳʭ ʧʦʜʪʚʝʨʜʠʪʝ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ OK. ɺ ʨʘʙʦʯʝʤ ʦʢʥʝ 
ʦʪʦʙʨʘʟʠʪʩʷ dxf-ʩʣʦʡ ʩ ʪʦʡ ʞʝ ʧʨʠʚʷʟʢʦʡ ʢ ʥʘʯʘʣʫ ʢʦʦʨʜʠʥʘʪ, ʯʪʦ ʠ ʚ 
ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʠʣʦʞʝʥʠʠ. 

 

ʐʘʛ ʟʘ 
ʰʘʛʦʤ 
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3.2.4 ʇʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʥʘ ʦʩʥʦʚʝ dxf-ʩʣʦʷ 

1. ɺʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʇʨʘʚʢʘ > ɻʝʦʤʝʪʨʠʷ > ʕʣʝʤʝʥʪʳ > ʋʩʪʘʥʦʚʢʘ ʠʣʠ 

ʢʣʠʢʥʠʪʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʢʦʥʢʝ ʚ ʣʝʚʦʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

2. ɺ ʦʢʥʝ ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʚʳʙʝʨʠʪʝ ʪʠʧ ʵʣʝʤʝʥʪʦʚ 3D-ʙʘʣʢʠ. 

3. ɸʢʪʠʚʠʨʫʡʪʝ ʦʧʮʠʠ Box ʠ Krz, ʢʣʠʢʥʫʚ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʢʦʥʢʘʤ ʚ 
ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

4. ʉʝʢʫʱʝʡ ʨʘʤʢʦʡ ʚʳʜʝʣʠʪʝ ʵʣʝʤʝʥʪʳ ʨʘʩʪʨʘ, ʧʦ ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ 
ʧʦʩʪʨʦʠʪʴ ʩʪʝʨʞʥʠ. 

 

5. ʇʦ ʦʢʦʥʯʘʥʠʠ ʚʳʜʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʨʘ ʙʫʜʫʪ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʪʝʨʞ-
ʥʠ, ʧʨʠ ʵʪʦʤ ʨʘʟʙʠʚʢʘ ʥʘ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥʘ ʘʥʘ-
ʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʘʢ ʚʳʧʦʣʥʷʣʦʩʴ ʧʦʩʪʨʦʝʥʠʝ ʨʘʤʳ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʠʣʦ-
ʞʝʥʠʠ, ʪ.ʝ. ʢʘʞʜʳʡ ʦʪʨʝʟʦʢ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʜʥʦʤʫ ʢʦʥʝʯʥʦʤʫ 
ʵʣʝʤʝʥʪʫ. 

6. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʟʙʠʪʴ ʵʣʝʤʝʥʪʳ ʚ ʫʟʣʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʚʳʟʦʚʠʪʝ ʢʦʤʘʥ-
ʜʫ ʇʨʘʚʢʘ > ɻʝʦʤʝʪʨʠʷ > ɼʝʣʝʥʠʝ ʙʘʣʦʢ. 

7. ʈʘʤʢʦʡ ʚʳʜʝʣʠʪʝ ʚʩʝ ʵʣʝʤʝʥʪʳ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʚʳʜʝʣʝʥʠʷ ʢʣʠʢʥʠʪʝ 
ʧʨʘʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʚ ʨʘʙʦʯʝʤ ʦʢʥʝ. 

8. ʉʥʦʚʘ ʚʳʜʝʣʠʪʝ ʨʘʤʢʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ ʠ ʢʣʠʢʥʠʪʝ ʧʨʘʚʦʡ ʢʣʘʚʠʰʝʡ 
ʤʳʰʠ ʚ ʨʘʙʦʯʝʤ ʦʢʥʝ. 

9. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʥʘ ʚʦʧʨʦʩ: çʉʣʝʜʫʝʪ ʣʠ ʨʘʟʜʝʣʠʪʴ ʙʘʣʢʠ?è ʦʪ-
ʚʝʪʴʪʝ ɼʘ. 

 

10. ɿʘʚʝʨʰʠʪʝ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜʳ ʜʚʦʡʥʳʤ ʢʣʠʢʦʤ ʧʨʘʚʦʡ ʢʣʘʚʠʰʝʡ 
ʤʳʰʠ ʚ ʦʙʣʘʩʪʠ ʦʢʥʘ ʄʝʥ.ʁ 

11. ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʥʦʤʝʨʦʚ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʣʠʢʥʠʪʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫ-
ʶʱʝʡ ʠʢʦʥʢʝ ʚ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʨʦʩʣʝʜʠʪʝ ʯʪʦʙʳ ʚʩʝ 
ʵʣʝʤʝʥʪʳ ʧʨʝʨʳʚʘʣʠʩʴ ʚ ʫʟʣʘʭ ʠ ʥʝ ʙʳʣʦ ʩʦʚʧʘʜʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ 

ʐʘʛ ʟʘ 
ʰʘʛʦʤ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʜʘʣʠʪʝ ʩʦʚʧʘʜʘʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʚʳʟʚʘʚ ʢʦʤʘʥʜʫ 
ʇʨʘʚʢʘ > ɻʝʦʤʝʪʨʠʷ > ʕʣʝʤʝʥʪʳ > ʋʜʘʣʠʪʴ. 

 

3.3 ɿʘʜʘʥʠʝ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ 

ʇʦʩʢʦʣʴʢʫ ʧʣʦʩʢʘʷ ʨʘʤʘ ʙʫʜʝʪ ʨʝʰʘʪʴʩʷ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʟʘʜʘʯʘ, ʪʦ 
ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʩʚʷʟʠ ʠʟ ʧʣʦʩʢʦʩʪʠ ʚ ʤʝʩʪʘʭ ʢʨʝʧʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʚʷ-
ʟʝʡ. ʉʭʝʤʘ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ. 

 

1. ɼʣʷ ʫʜʦʙʩʪʚʘ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʠʪʝ ʜʣʷ ʤʦʜʝʣʠ ʚʠʜ ʩʧʝʨʝʜʠ, 
ʢʣʠʢʥʫʚ ʧʦ ʠʢʦʥʢʝ XZ-ʧʨʦʝʢʮʠʷ ʚ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

2. ɺʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʇʨʘʚʢʘ > ʂʨ.ʫʩʣ,KOPL,RIGI,RBKFé > ʂʨʘʝʚʳʝ 
ʫʩʣʦʚʠʷ > ʋʟʣʦʚʳʝ ʦʙʱ. ʪʠʧʘ > ʋʩʪʘʥʦʚʢʘ ʠʣʠ ʢʣʠʢʥʠʪʝ ʧʦ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʝʡ ʠʢʦʥʢʝ ʚ ʣʝʚʦʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

3. ɺ ʦʢʥʝ ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʚʳʙʝʨʠʪʝ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʠ ʫʢʘʞʠʪʝ ʧʦ ʢʘ-

ʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʚʷʟʠ. ʊʘʢʞʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʘ 
ʢʘʢʠʝ ʫʩʠʣʠʷ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩʚʷʟʴ. 

 

4. ɼʣʷ ʟʘʜʘʥʠʷ ʞʝʩʪʢʦʩʪʝʡ ʩʚʷʟʝʡ ʢʣʠʢʥʠʪʝ ʚ ʦʙʣʘʩʪʠ ʀʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʦʢʥʘ ʠʣʠ ʚʳʟʦʚʠʪʝ ʆʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ.  

ʐʘʛ ʟʘ 
ʰʘʛʦʤ 
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5. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʫʢʘʞʠʪʝ ʚʩʝ ʟʥʘʯʝʥʠʷ ʨʘʚʥʳʤʠ ʥʫʣʶ, ʯʪʦ ʩʦʦʪ-
ʚʝʪʩʪʚʫʝʪ ʘʙʩʦʣʶʪʥʦ ʞʝʩʪʢʠʤ ʩʚʷʟʷʤ. 

 

6. ʇʨʠ ʘʢʪʠʚʥʦʡ ʦʧʮʠʠ Box ʨʘʤʢʦʡ ʚʳʜʝʣʠʪʝ ʚʩʝ ʥʠʞʥʠʝ ʫʟʣʳ ʢʦʣʦʥʥ, 
ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʚ ʥʠʭ ʞʝʩʪʢʦʝ ʟʘʱʝʤʣʝʥʠʝ. 

 

7. ɺ ʦʢʥʝ ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʫʢʘʞʠʪʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʚʷʟʝʡ ʪʦʣʴʢʦ 
ʧʦ ʦʩʠ Y ʠ ʫʩʪʘʥʦʚʠʪʝ ʠʭ ʩʦʛʣʘʩʥʦ ʟʘʜʘʥʠʶ. 

8. ɿʘʚʝʨʰʠʪʝ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜʳ, ʢʣʠʢʥʫʚ ʧʦ ʠʢʦʥʢʝ ɺʳʭʦʜ ʥʘ ʚʝʨʭʥʠʡ 
ʫʨʦʚʝʥʴ ʤʝʥʶ ʚ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

9. ɼʣ̫  ʚʢʣʶʯʝʥʠʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʚʷʟʝʡ ʢʣʠʢʥʠʪʝ ʧʦ ʠʢʦʥʢʝ ʂʨʘʝʚʳʝ ʫʩʣʦ-
ʚʠ ̫ʚ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

 








































