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ʈEʏʅʀʂ ʅɸ ʀɿʇʆʃɿɺɸʅʀʊɽ ʉʒʂʈɸʑɽʅʀʗ ʀ ɸɹʈɽɺʀɸʊʋʈʀ  

 

1. ɸl O  - ʜʚʫʘʣʫʤʠʥʠʝʚ ʪʨʠʦʢʩʠʜ 

2. AGC Micro (ʦʪ ʘʥʛʣ.)- ʝʣʝʢʪʨʦʬʦʨʤʦʚʲʯʥʘ ʪʝʭʥʠʢʘ 

3. ASTM (ʦʪ ʘʥʛʣ. American Society of Testing and Materials)-ɸʤʝʨʠʢʘʥʩʢʘ 

ʆʙʱʥʦʩʪ ʟʘ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʠ 

4. CAD/CAM (ʦʪ ʘʥʛʣ. Computer aided design/computer aided 

manufacturing) ï ʢʦʤʧʶʪʲʨʥʦ ʥʘʩʦʯʝʥ ʜʠʟʘʡʥ/ ʢʦʤʧʶʪʲʨʥʦ ʥʘʩʦʯʝʥʦ 

ʠʟʨʘʙʦʪʚʘʥʝ; ʤʝʪʦʜ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʦʪʝʪʠʯʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʯʨʝʟ 

ʠʟʨʷʟʚʘʥʝ ʧʦʜ ʢʦʥʪʨʦʣʘ ʥʘ ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ 

5. Ce-TZP ï ʎʝʨʠʦ-ʩʪʘʙʠʣʠʟʠʨʘʥ ʪʝʪʨʘʛʦʥʘʣʝʥ ʮʠʨʢʦʥʠʝʚ ʧʦʣʠʢʨʠʩʪʘʣ 

6. Co-Cr ʜʝʥʪʘʣʥʘ ʩʧʣʘʚ ï ʢʦʙʘʣʪ-ʭʨʦʤʦʚʘ ʜʝʥʪʘʣʥʘ ʩʧʣʘʚ 

7. Cr ï ʭʨʦʤ, ʭʠʤʠʯʝʥ ʝʣʝʤʝʥʪ 

8. Cr-Co-Mo ʜʝʥʪʘʣʥʘ ʩʧʣʘʚ ï ʢʦʙʘʣʪ-ʭʨʦʤ-ʤʦʣʠʙʜʝʥʦʚʘ ʜʝʥʪʘʣʥʘ ʩʧʣʘʚ 

9. 3DP (ʦʪ ʘʥʛʣ. inkjet-based system) 

10. FDM (ʦʪ ʘʥʛʣ. fused deposition modeling) 

11. FGP ï Friktion-Geschiebe-Passung 

12. FPM (oʪ ʘʥʛʣ.)-ʪʝʨʤʦʧʣʘʩʪ, ʬʣʫʦʨʧʦʣʠʤʝʨ 

13. GAMMATÈfree ï ʩʠʩʪʝʤʘ ʟʘ ʛʘʣʚʘʥʦʬʦʨʤʠʨʘʥʝ 

14. GES (ʦʪ ʘʥʛʣ. ï Gold electroforming System)- ʩʠʩʪʝʤʘ ʟʘ ʛʘʣʚʘʥʦʪʝʭʥʠʢʘ 

15. OHRQoL (oʪ ʘʥʛʣ. Oral Health-related Quality of Life) 

16. PA (ʦʪ ʘʥʛʣ.) ï ʧʦʣʠʘʤʠʜ 

17. Pattern Resin  LS (ʦʪ ʘʥʛʣ.) ï ʤʦʜʝʣʘʞʥʘ ʧʣʘʩʪʤʘʩʘ ʩ ʥʠʩʢʦ ʩʚʠʚʘʥʝ 

18. PEEK (oʪ ʘʥʛʣ.) ï ʧʦʣʠʝʪʝʨ ʝʪʝʨ ʢʝʪʦʥ 

19. RL  (ʦʪ ʘʥʛʣ. - Retention level) ï ʥʠʚʦ ʥʘ ʨʝʪʝʥʮʠʷ 

20. RF (ʦʪ ʘʥʛʣ. ï Retention force)- ʩʠʣʘ ʥʘ ʟʘʜʲʨʞʘʥʝ 

21. SLM - (ʦʪ ʘʥʛʣ. Selective Laser Melting) ï ʩʝʣʝʢʪʠʚʥʦ ʣʘʟʝʨʥʦ ʩʪʘʧʷʥʝ; 

ʧʨʦʮʝʩ, ʧʨʠ ʢʦʡʪʦ ʩʝ ʠʟʛʨʘʞʜʘʪ ʢʦʤʧʦʥʝʥʪʠ ʚ ʤʝʪʘʣʥʠ ʧʨʘʭʦʚʝ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʣʘʟʝʨ ʩ ʚʠʩʦʢʘ ʤʦʱʥʦʩʪ  
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22. Ti -6Al-7Nb ʜʝʥʪʘʣʥʘ ʩʧʣʘʚ ï ʚʠʜ ʪʠʪʘʥʦʚʘ ʩʧʣʘʚ 

23. TK -Snap-System (ʦʪ ʥʝʤʩʢʠ) ï ʩʠʩʪʝʤʘ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ 

ʢʦʨʦʥʢʠ 

24. USIG Folie (ʦʪ ʥʝʤʩʢʠ) ï ʪʝʨʤʦʧʣʘʩʪʠʯʥʦ ʬʦʣʠʦ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ 

ʬʨʠʢʮʠʷʪʘ ʧʨʠ ʪʝʣʝʩʢʦʧ ʢʦʨʦʥʢʠ 

25. Y-TZP ï ʀʪʨʠʡ-ʩʪʘʙʠʣʠʟʠʨʘʥ ʪʝʪʨʘʛʦʥʘʣʝʥ ʮʠʨʢʦʥʠʝʚ ʧʦʣʠʢʨʠʩʪʘʣ 

26. ZrO   - ʮʠʨʢʦʥʠʝʚ ʜʠʦʢʩʠʜ 

27. ʇʄʄɸ ï ʧʦʣʠʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪ 
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I. ɺʒɺɽɼɽʅʀɽ 

 ʎʝʣʪʘ ʥʘ ʧʨʦʪʝʪʠʯʥʘʪʘ ʩʪʦʤʘʪʦʣʦʛʠʷ ʝ ʜʘ ʩʝ ʚʲʟʩʪʘʥʦʚʷʪ ʬʫʥʢʮʠʷ, ʬʦʥʝʪʠʢʘ ʠ 

ʝʩʪʝʪʠʢʘ. ʏʘʩʪʠʯʥʠʪʝ ʧʨʦʪʝʟʠ ʩʘ ʝʜʥʠ ʦʪ ʥʘʡ-ʩʪʘʨʠʪʝ ʤʝʪʦʜʠ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 

ʦʙʝʟʟʲʙʝʥʠ ʫʯʘʩʪʲʮʠ ʚ ʫʩʪʥʘʪʘ ʢʫʭʠʥʘ. ʆʪ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ 

ʩʥʝʤʘʝʤʠʪʝ ʯʘʩʪʠʯʥʠ ʧʨʦʪʝʟʠ ʝ ʧʨʘʚʠʣʥʠʷʪ ʠʟʙʦʨ ʥʘ ʚʠʜʘ ʢʦʥʩʪʨʫʢʮʠʷ, ʜʠʟʘʡʥʘ, 

ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʟʘʜʲʨʞʘʥʝ ʠ ʤʘʪʝʨʠʘʣʠʪʝ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ. 

 ʏʘʩʪʠʯʥʠʪʝ ʧʨʦʪʝʟʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʩʧʦʨʝʜ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ. 

ʉʧʦʨʝʜ ʥʘʯʠʥʘ ʥʘ ʪʷʭʥʘʪʘ ʪʝʭʥʠʯʝʩʢʘ ʠʟʨʘʙʦʪʢʘ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʢʣʘʤʝʨʥʠ ʧʨʦʪʝʟʠ ʦʪ 

ʤʦʜʝʣʥʦ-ʣʷʪʠ ʧʨʦʪʝʟʠ. ʂʦʤʙʠʥʠʨʘʥʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʧʨʷʤʦ ʥʘʯʠʥʘ ʥʘ ʩʚʲʨʟʚʘʥʝ 

ʨʘʟʜʝʣʷʤʝ ʥʘ ï ʢʦʤʙʠʥʠʨʘʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʲʩ ʩʪʘʚʥʦ, ʪʝʣʝʩʢʦʧʥʦ, ʰʘʨʥʠʨʥʦ ʠʣʠ 

ʢʦʤʙʠʥʠʨʘʥʦ ʩʚʲʨʟʚʘʥʝ. ʇʨʝʜʧʦʯʠʪʘʥʠ ʦʧʦʨʥʦ-ʟʘʜʨʲʞʥʠ ʩʨʝʜʩʪʚʘ ʩʘ ʧʨʝʮʠʟʥʠʪʝ 

ʜʚʫʯʘʩʪʦʚʠ ʩʨʝʜʩʪʚʘ, ʪʲʡ ʢʘʪʦ ʪʝ ʧʨʝʜʣʘʛʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ ʨʝʰʝʥʠʷ ʥʘ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦʪʦ ʟʘ ʙʘʣʘʥʩ ʤʝʞʜʫ ʬʫʥʢʮʠʦʥʘʣʥʘ ʩʪʘʙʠʣʥʦʩʪ ʠ ʝʩʪʝʪʠʢʘʪʘ. 

ɿʘʜʲʨʞʘʥʝʪʦ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʩʥʝʤʘʝʤʠ ʧʨʦʪʝʟʠ ʝ ʝʜʠʥ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʢʨʠʪʝʨʠʠ. ɺʲʧʨʝʢʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʧʨʝʜʣʘʛʘʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʦʧʦʨʥʦ-ʟʘʜʨʲʞʥʠ ʩʠʩʪʝʤʠ, ʩʘʤʦ ʤʘʣʲʢ ʙʨʦʡ 

ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʧʦʩʚʝʪʝʥʠ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʦʜʙʦʨʘ ʥʘ ʤʘʪʝʨʠʘʣʘ ʠ ʪʠʧʘ ʦʧʦʨʥʦ-

ʟʘʜʨʲʞʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʜʲʣʛʦʩʨʦʯʥʦʪʦ ʧʦʚʝʜʝʥʠʝ ʥʘ ʪʝʟʠ ʪʠʧ ʝʣʝʤʝʥʪʠ. 

ʊʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠʪʝ ʠʤʘʪ ʧʨʠʣʦʞʝʥʠʝ ʢʘʢʪʦ ʢʘʪʦ ʩʣʦʞʝʥ ʦʧʦʨʥʦ-ʟʘʜʨʲʞʝʥ ʝʣʝʤʝʥʪ 

ʚ ʢʦʤʙʠʥʠʨʘʥʦʪʦ ʧʨʦʪʝʟʠʨʘʥʝ, ʪʘʢʘ ʠ ʚ ʠʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ  ʧʦʜʚʠʞʥʠ ʩʥʝʤʘʝʤʠ ʩʣʦʞʥʠ 

ʤʦʩʪʦʚʠ ʧʨʦʪʝʟʠ ʩ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ. 

 ɽʜʥʦ  ʦʪ ʦʩʥʦʚʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʩʥʝʤʘʝʤʠ ʧʨʦʪʝʟʠ ʩ ʦʧʦʨʥʦ-ʟʘʜʨʲʞʥʦ 

ʩʨʝʜʩʪʚʦ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʠ ʝ ʚʪʦʨʠʯʥʦʪʦ ʰʠʥʠʨʘʥʝ ʥʘ ʦʧʦʨʥʠʪʝ ʟʲʙʠ, ʪʲʡ ʢʘʪʦ ʪʝ ʩʘ 

ʠʥʜʠʨʝʢʪʥʦ ʩʚʲʨʟʘʥʠ ʝʜʠʥ ʩ ʜʨʫʛ. 

 ʇʦʥʘʩʪʦʷʱʝʤ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʶʯʠ, ʯʝ ʙʨʦʷʪ ʥʘ ʦʧʦʨʥʠʪʝ ʟʲʙʠ ʠ ʟʘʜʲʣʙʦʯʝʥʠʪʝ 

ʧʦʩʣʝʜʚʘʱʠ ʛʨʠʞʠ ʦʢʘʟʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʜʲʣʛʦʩʨʦʯʥʠʷ ʫʩʧʝʭ ʥʘ ʯʘʩʪʠʯʥʠ 

ʧʨʦʪʝʟʠ ʩ ʦʧʦʨʥʦ-ʟʘʜʨʲʞʝʥ ʝʣʝʤʝʥʪ - ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ. 
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II. ʎɽʃ ʀ ɿɸɼɸʏʀ 

ʎʝʣʪʘ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ ʝ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʠ ʦʮʝʥʠ ʩʠʣʘʪʘ ʥʘ ʟʘʜʲʨʞʘʥʝ ʧʨʠ 

ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ, ʠʟʨʘʙʦʪʝʥʠ ʩ ʨʘʟʣʠʯʝʥ ʜʠʟʘʡʥ. 
 

ɿʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʘʪʘ ʮʝʣ, ʩʝ ʧʦʩʪʘʚʠʭʘ 5 ʟʘʜʘʯʠ: 

ɿʘʜʘʯʘ ˉ1: ʇʨʦʚʝʞʜʘʥʝ ʥʘ ʘʥʢʝʪʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪʥʦʩʥʦ ʠʥʬʦʨʤʠʨʘʥʦʩʪʪʘ ʥʘ ʣʝʢʘʨʠ ʧʦ 

ʜʝʥʪʘʣʥʘ ʤʝʜʠʮʠʥʘ ʠ ʥʘ ʟʲʙʦʪʝʭʥʠʮʠ ʟʘ ʨʘʙʦʪʘ ʩ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ 

ɿʘʜʘʯʘ ˉ2: ʇʨʝʜʣʘʛʘʥʝ ʠ  ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ  ʤʝʪʦʜ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ, 

ʦʩʠʛʫʨʷʚʘʱ ʜʦʙʨʦ ʠ ʜʲʣʛʦʩʨʦʯʥʦ  ʟʘʜʲʨʞʘʥʝ. 

ɿʘʜʘʯʘ ˉ 3: ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʘʧʘʨʘʪ ʟʘ ʮʠʢʣʠʯʥʦ-ʤʝʭʘʥʠʯʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʪʝʩʪʦʚʠ 

ʦʙʨʘʟʮʠ. 

ɿʘʜʘʯʘ ̄ 4: ʀʟʩʣʝʜʚʘʥʝ ʟʘʜʲʨʞʘʥʝʪʦ ʥʘ ʯʝʪʠʨʠ ʛʨʫʧʠ ʪʝʩʪʦʚʠ ʦʙʨʘʟʮʠ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ 

ʩ ʨʘʟʣʠʯʝʥ ʜʠʟʘʡʥ 
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III . ʄɸʊɽʈʀɸʃʀ ʀ ʄɽʊʆɼʀ 

1. ʄʘʪʝʨʠʘʣʠ ʠ ʤʝʪʦʜʠ ʧʦ ʟʘʜʘʯʘ ˉ1 

ü ɼʘ ʩʝ ʧʨʦʚʝʜʝ ʘʥʢʝʪʘ ʦʪʥʦʩʥʦ ʠʥʬʦʨʤʠʨʘʥʦʩʪʪʘ ʥʘ ʣʝʢʘʨʠ ʧʦ ʜʝʥʪʘʣʥʘ 

ʤʝʜʠʮʠʥʘ ʠ ʟʲʙʦʪʝʭʥʠʮʠ  ʟʘ ʨʘʙʦʪʘ ʩ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠʪʝ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ 

ʪʷʭʥʦʪʦ ʠʟʨʘʙʦʪʚʘʥʝ. 

1.1 ɿʲʙʦʪʝʭʥʠʮʠ 

ɿʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʘʥʢʝʪʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʙʷʭʘ ʧʦʧʲʣʥʝʥʠ  ʦʙʱʦ 65 ʘʥʢʝʪʥʠ ʢʘʨʪʠ. 

ʇʨʦʫʯʚʘʥʝʪʦ  ʩʝ ʠʟʚʲʨʰʠ ʚ ʧʝʨʠʦʜʘ ʌʝʚʨʫʘʨʠ ï ʖʣʠ 2018ʛʦʜʠʥʘ ʧʦ ʚʨʝʤʝ ʥʘ 

ʥʘʮʠʦʥʘʣʥʠ ʬʦʨʫʤʠ, ʢʦʥʛʨʝʩʠ. 

ʈʘʟʨʘʙʦʪʠ ʩʝ ʩʦʙʩʪʚʝʥʘ ʘʥʢʝʪʥʘ ʢʘʨʪʘ ʚʢʣʶʯʚʘʱʘ 8 ʚʲʧʨʦʩʘ. ʏʨʝʟ ʪʨʠ ʦʪ ʪʷʭ ʩʝ ʨʘʟʢʨʠ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʘʥʢʝʪʠʨʘʥʘʪʘ ʠʟʚʘʜʢʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʬʘʢʪʦʨʠʘʣʥʠʪʝ ʧʨʠʟʥʘʮʠ ʥʘ 

ʥʘʙʣʶʜʝʥʠʝ ï ʧʦʣ, ʚʲʟʨʘʩʪ ʠ ʪʨʫʜʦʚ ʩʪʘʞ. ʆʩʪʘʥʘʣʠʪʝ 5 ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʪʝʤʘʪʘ ʟʘ 

ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠʪʝ -  ʠʟʨʘʙʦʪʚʘʥʝʪʦ ʠʤ, ʪʝʭʥʦʣʦʛʠʯʥʠ ʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʠ ʦʩʦʙʝʥʦʩʪʠ 

ʧʨʠ ʥʘʧʨʘʚʘʪʘ, ʢʘʢʪʦ ʠ ʤʥʝʥʠʝʪʦ ʥʘ ʟʲʙʦʪʝʭʥʠʮʠʪʝ ʦʪʥʦʩʥʦ ʝʚʝʥʪʫʘʣʥʠʪʝ ʠʤ ʧʨʝʜʠʤʩʪʚʘ 

ʩʧʨʷʤʦ  ʦʩʪʘʥʘʣʠʪʝ ʪʠʧʦʚʝ ʦʧʦʨʥʦ-ʟʘʜʨʲʞʥʠ ʝʣʝʤʝʥʪʠ. 

ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʩʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʚ ʪʘʙʣʠʯʝʥ ʠ ʛʨʘʬʠʯʝʥ ʚʠʜ. 

ɿʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʧʨʦʛʨʘʤʥʠʷ ʝʟʠʢ R, aʥʘʣʠʟ ʥʘ 

ʯʝʩʪʦʪʥʠ ʨʘʟʧʨʝʜʝʣʝʥʠʷ, ʤʦʜʠʬʠʮʠʨʘʥʠʷ ʤʝʪʦʜ ʥʘ Rao-Scott, ʢʘʢʪʦ ʠ Pearson chiĮ ʘʥʘʣʠʟ. 

1.2 ʃʝʢʘʨʠ ʧʦ ʜʝʥʪʘʣʥʘ ʤʝʜʠʮʠʥʘ 

ɿʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʘʥʢʝʪʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʙʷʭʘ ʧʦʧʲʣʥʝʥʠ ʦʙʱʦ 208  ʘʥʢʝʪʥʠ. 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʠ ʚ ʧʝʨʠʦʜʘ ʌʝʚʨʫʘʨʠ ï ʖʣʠ 2018 ʛʦʜʠʥʘ  ʢʘʨʪʠ ʩʨʝʜ ʣʝʢʘʨʠ ʧʦ 

ɼʝʥʪʘʣʥʘ ʤʝʜʠʮʠʥʘ ʧʨʘʢʪʠʢʫʚʘʱʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠ 

ʬʦʨʫʤʠ ʠ ʢʦʥʛʨʝʩʠ.  

ʈʘʟʨʘʙʦʪʠ ʩʝ ʩʦʙʩʪʚʝʥʘ ʘʥʢʝʪʥʘ ʢʘʨʪʘ ʚʢʣʶʯʚʘʱʘ 8 ʚʲʧʨʦʩʘ. ʏʨʝʟ ʧʝʪ ʦʪ ʪʷʭ ʩʝ ʨʘʟʢʨʠ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʘʥʢʝʪʠʨʘʥʘʪʘ ʠʟʚʘʜʢʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʬʘʢʪʦʨʠʘʣʥʠʪʝ ʧʨʠʟʥʘʮʠ ʥʘ 

ʥʘʙʣʶʜʝʥʠʝ ï ʧʦʣ, ʚʲʟʨʘʩʪ, ʪʨʫʜʦʚ ʩʪʘʞ ʠ ʢʣʠʥʠʯʥʘ ʩʧʝʮʠʘʣʥʦʩʪ. ʆʩʪʘʥʘʣʠʪʝ ʪʨʠ ʩʘ 

ʥʘʩʦʯʝʥʠ ʢʲʤ ʪʝʤʘʪʘ ʟʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠʪʝ ï ʠʟʨʘʙʦʪʚʘʥʝʪʦ ʠʤ, ʪʝʭʥʦʣʦʛʠʯʥʠ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʦʩʦʙʝʥʦʩʪʠ ʧʨʠ ʥʘʧʨʘʚʘʪʘ ʠ ʢʣʠʥʠʯʥʘʪʘ ʠʤ ʫʧʦʪʨʝʙʘ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʝ ʦʙʨʘʙʦʪʠʭʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʦʛʨʘʤʥʠʷ ʝʟʠʢ R, ʢʘʪʦ ʩʝ 

ʠʟʧʦʣʟʚʘʭʘ ʦʧʠʩʘʪʝʣʥʠ, ʛʨʘʬʠʯʥʠ ʤʝʪʦʜʠ ʠ ʘʥʘʣʠʟʠ ʟʘ ʘʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ 

ʧʨʦʤʝʥʣʠʚʠ. 
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ʉʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʤʝʪʦʜʠ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ ʚʢʣʶʯʚʘʪ: 

¶ ɸʥʘʣʠʟ ʥʘ ʯʝʩʪʦʪʥʠ ʨʘʟʧʨʝʜʝʣʝʥʠʷ ʠ ʨʘʟʣʠʢʘ ʚ ʧʨʦʧʦʨʮʠʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʜʷʣʦʚʝ ʩ U 

ʢʨʠʪʝʨʠʷ ʟʘ ʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ 

¶ ɸʥʘʣʠʟ ʥʘ ʇʠʲʨʩʲʥ chiĮ ,ʟʘ ʘʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʚʲʧʨʦʩʠ ʩ ʝʜʠʥ ʚʲʟʤʦʞʝʥ ʦʪʛʦʚʦʨ 

¶ ʄʦʜʠʬʠʮʠʨʘʥ ʘʥʘʣʠʟ ʥʘ Rao-Scott ʟʘ ʘʩʦʮʠʘʮʠʷ ʧʨʠ  ʚʲʧʨʦʩʠ ʩ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ 

ʚʲʟʤʦʞʝʥ ʦʪʛʦʚʦʨ (5). 

2. ʄʘʪʝʨʠʘʣʠ ʠ ʤʝʪʦʜʠ ʧʦ ʟʘʜʘʯʘ ˉ2 

ɿʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʮʝʣ ʧʲʨʚʠʯʥʘʪʘ ʠ ʚʪʦʨʠʯʥʘʪʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ  ʩʝ 

ʠʟʨʘʙʦʪʠʭʘ ʚʲʨʭʫ ʧʨʝʧʘʨʠʨʘʥ ʧʲʨʚʠ ʛʦʨʝʥ ʢʲʪʥʠʢ ʥʘ ʬʘʥʪʦʤʝʥ ʤʦʜʝʣ (Frasaco Typodont 

A3) ʦʪ Cr-Co ʩʧʣʘʚ (ʬʠʛ.1). ʇʲʥʯʝʪʦ ʥʘ ʬʘʥʪʦʤʥʠʷ ʤʦʜʝʣ ʙʝ ʧʨʝʧʘʨʠʨʘʥʦ ʩ ʜʲʛʦʚʠʜʥʘ 

ʦʢʦʣʦʚʨʲʩʪʥʘ ʧʨʝʧʘʨʘʮʠʦʥʥʘ ʛʨʘʥʠʮʘ -  ʚ ʦʩʥʦʚʘʪʘ ʮʠʣʠʥʜʠʯʥʦ, ʘ ʚ ʦʢʣʫʟʘʣʥʘ ʧʦʩʦʢʘ ʩ 

ʢʦʥʠʯʥʦʩʪ 4ę. ɿʲʙʥʦʪʦ ʧʲʥʯʝ, ʥʘ ʢʦʝʪʦ  ʩʝ ʠʟʨʘʙʦʪʠʭʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠʪʝ, ʩʝ ʠʟʦʣʠʨʘ  ʠ 

ʩʝ ʥʘʢʘʧʘ ʩ ʚʦʩʲʢ ʟʘ ʬʨʝʟʦʚʘʥʝ ʢʘʪʦ ʩʝ ʦʬʦʨʤʷ ʫʣʝʡ ʧʦ ʘʧʨʦʢʩʠʤʘʣʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, 

ʢʦʡʪʦ ʟʘʚʲʨʰʚʘ ʥʘʜ ʰʠʡʢʘʪʘ ʩ ʚʜʣʲʙʥʘʪʠʥʘ ʟʘ ʩʬʝʨʠʯʥʦ ʪʦʧʯʝ (ʩʘʯʤʘ). ʉʣʝʜʚʘ ʬʨʝʟʦʚʘʥʝ 

ʩ ʬʨʝʟʘ ʟʘ ʚʦʩʲʢ, ʜʦʦʬʦʨʤʷʥʝ ʩ ʤʦʜʝʣʘʞʥʦ ʥʦʞʯʝ, ʬʠʢʩʠʨʘʥʝ  ʥʘ ʧʝʨʣʘ ʟʘ ʪʨʘʥʩʬʝʨ ʩ 

ʠʥʜʠʚʠʜʫʘʣʥʦ ʧʨʝʥʦʩʠʤ ʢʣʶʯ (ʬʠʛ.2). ʇʨʠʩʪʲʧʚʘ ʩʝ ʢʲʤ ʦʪʣʠʚʘʥʝ ʦʪ ʤʝʪʘʣ, ʧʦʯʠʩʪʚʘʥʝ 

ʥʘ ʧʷʩʲʢʦʩʪʨʫʝʥ ʘʧʘʨʘʪ ʠ ʘʞʫʩʪʠʨʘʥʝ ʥʘ ʧʲʨʚʠʯʥʠʷ ʪʝʣʝʩʢʦʧ ʚʲʨʭʫ ʧʲʥʯʝʪʦ (ʬʠʛ.3). 

 
ʌʠʛ.1. ʇʨʝʧʘʨʘʮʠʷ 

 
ʌʠʛ.2.  ʊʨʘʥʩʬʝʨʠʨʘʥʝ ʥʘ ʧʲʨʚʠʯʥʠʪʝ ʪʝʣʝʩʢʦʧʠ 
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ʌʠʛ.3. ʇʲʨʚʠʯʝʥ ʪʝʣʝʩʢʦʧ 

 
ʌʠʛ.4. ʄʦʜʝʣʠʨʘʥʦ ʢʝʧʝ ʥʘ ʚʪʦʨʠʯʝʥ ʪʝʣʝʩʢʦʧ 

ʇʲʨʚʠʯʥʘʪʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʘ ʩʝ ʬʨʝʟʦʚʘ ʠ ʧʦʣʠʨʘ, ʦʩʚʦʙʦʞʜʘʚʘ ʩʝ ʦʪ ʇʘʪʝʨʠʟʠʥʘ. 

ʂʝʧʝʪʦ ʩʝ ʧʨʘʚʠ ʥʘ ʜʚʝ ʯʘʩʪʠ, ʢʦʠʪʦ ʚʧʦʩʣʝʜʩʪʚʠʝ ʩʝ ʩʚʲʨʟʚʘʪ ʠ ʦʪʛʦʨʝ ʩʝ ʥʘʢʘʧʚʘ 

ʚʪʦʨʠʯʥʘ ʢʦʨʦʥʘ (ʬʠʛ.4), ʧʦ ʯʠʷʪʦ ʚʲʪʨʝʰʥʘ ʧʦʚʲʨʭʥʦʩʪ ʠʤʘ ʩʬʝʨʠʯʥʦ ʪʦʧʯʝ (ʩʘʯʤʘ) ʠ 

ʧʨʦʬʠʣʘ ʥʘ ʫʣʝʷ. 

ʇʦʩʣʝʜʥʘʪʘ ʩʪʲʧʢʘ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʦʪʣʠʚʘʥʝ ʥʘ ʚʪʦʨʠʯʥʘʪʘ ʪʝʣʝʩʢʦʧ ʢʦʨʦʥʘ ʦʪ Cr-Co 

ʩʧʣʘʚ, ʧʦʯʠʩʪʚʘ ʩʝ ʥʘ ʧʷʩʲʢʦʩʪʨʫʝʥ ʘʧʘʨʘʪ ʠ ʩʝ ʧʦʣʠʨʘ. 

3. ʄʘʪʝʨʠʘʣʠ ʠ ʄʝʪʦʜʠ ʧʦ ɿʘʜʘʯʘ ˉ3 

For the fulfillment of the set task, in the apparatus designed by the scientific team there are 

possibilities for mechanical-cyclic laboratory study of the retention in the telescopic crowns, 

made by different methods, setting different parameters (number of cycles, time for one 

cycle, strength of load). The design, implementation and settings were carried out with the 
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help of lecturers from TU-Plovdiv, Department of Electronics. ɿʘ ʜʘ ʩʝ ʢʦʥʩʪʨʫʠʨʘ ʪʘʢʲʚ 

ʘʧʘʨʘʪ ʩʝ ʠʟʚʲʨʰʠ ʩʣʝʜʥʦʪʦ: 

¶ ɹʷʭʘ ʘʥʘʣʠʟʠʨʘʥʠ ʜʘʥʥʠʪʝ ʚ ʥʘʫʯʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʦʪʥʦʩʥʦ ʘʧʘʨʘʪʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ 

ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʟʘʜʲʨʞʘʥʝʪʦ ʧʨʠ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠʪʝ 

¶ ɸʥʘʣʠʟʠʨʘʭʘ ʩʝ ʠʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʘʧʘʨʘʪʘ ʠ ʩʝ ʦʧʨʝʜʝʣʠʭʘ ʢʦʤʧʦʥʝʥʪʠʪʝ, ʢʦʠʪʦ 

ʜʘ ʦʩʠʛʫʨʷʪ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʪʝʟʠ ʠʟʠʩʢʚʘʥʠʷ 

¶ ɹʷʭʘ ʧʨʦʚʝʜʝʥʠ ʧʨʦʙʥʠ ʪʝʩʪʦʚʝ 

ʂʦʥʩʪʨʫʢʮʠʦʥʥʠʷʪ ʧʨʠʥʮʠʧ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ ʦʪ ʥʘʫʯʥʠʷ ʢʦʣʝʢʪʠʚ ʘʧʘʨʘʪ ʜʘʚʘ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʤʥʦʛʦʢʨʘʪʥʦ ʮʠʢʣʠʯʥʦ ʠ ʤʝʭʘʥʠʯʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʚ ʩʨʝʜʘ ʥʘ ʠʟʢʫʩʪʚʝʥʘ 

ʩʣʶʥʢʘ, ʟʘʜʘʚʘʡʢʠ ʞʝʣʘʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ï ʙʨʦʡ ʮʠʢʣʠ (0-10000), ʚʨʝʤʝ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʝʜʠʥ ʮʠʢʲʣ (ʚ ʩʝʢʫʥʜʠ), ʩʠʣʘ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ (0-50N). 

ʇʨʝʜʣʦʞʝʥʠʪʝ ʦʧʠʪʥʠ ʦʙʨʘʟʮʠ ʙʷʭʘ ʧʨʦʝʢʪʠʨʘʥʠ ʧʦ CAD/CAM (3Shape) ʠ 

ʧʨʠʥʪʠʨʘʥʠ ʥʘ 3D-ʧʨʠʥʪʝʨʘ (EOS M 100). ɸʧʘʨʘʪʫʨʘʪʘ ʝ ʥʘʣʠʯʥʘ ʚʲʚ ʌɼʄ-ʇʣʦʚʜʠʚ. 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʩʝ ʧʨʦʚʝʜʦʭʘ ʩʲʩ ʩʲʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʦʪ ʢʘʪʝʜʨʘʪʘ 

ʍʠʤʠʯʥʠ ʥʘʫʢʠ ʚ ʄʝʜʠʮʠʥʩʢʠ ʢʦʣʝʞ ʇʣʦʚʜʠʚ ʢʲʤ ʄʋ-ʇʣʦʚʜʠʚ. ʈʘʟʨʘʙʦʪʠ ʩʝ ʩʧʝʮʠʘʣʥʘ 

ʩʨʝʜʘ ʦʪ ʠʟʢʫʩʪʚʝʥʘ ʩʣʶʥʢʘ ʟʘ ʣʘʙʦʨʘʪʦʨʥʦ ʠʟʩʣʝʜʚʘʥʝ ʧʨʠ ʮʠʢʣʠʯʥʦ-ʤʝʭʘʥʠʯʥʦ 

ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ ʣʘʙʦʨʘʪʦʨʝʥ ʘʧʘʨʘʪ.  

ʆʪʯʠʪʘʥʝʪʦ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʝ ʨʝʛʠʩʪʨʠʨʘ ʩʦʬʪʫʝʨʥʦ ʯʨʝʟ ʩʧʝʮʠʘʣʥʘ 

ʧʨʦʛʨʘʤʘ. ɸʚʪʦʨʩʢʠʷ ʢʦʣʝʢʪʠʚ ʧʨʝʜʣʘʛʘ ʩʧʝʮʠʘʣʥʦ ʨʘʟʨʘʙʦʪʝʥʠ ʬʠʢʩʠʨʘʱʠ ʝʣʝʤʝʥʪʠ ʟʘ 

ʬʠʢʩʠʨʘʥʝ ʥʘ ʦʧʠʪʥʠʪʝ ʦʙʨʘʟʮʠ (ʌʠʛ.5.) 

 
ʌʠʛ.5. ʉʧʝʮʠʘʣʥʦ ʨʘʟʨʘʙʦʪʝʥʠ ʬʠʢʩʠʨʘʱʠ ʝʣʝʤʝʥʪʠ 



11 

 

ʆʧʠʪʥʠʪʝ ʦʙʨʘʟʮʠ  ʙʷʭʘ ʧʦʜʣʦʞʝʥʠ ʥʘ ʮʠʢʣʠʯʥʦ-ʤʝʭʘʥʠʯʥʦ ʥʘʪʦʚʘʨʚʘʥʝ. ʉʠʣʘʪʘ 

ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʬʨʠʢʮʠʷʪʘ ʤʝʞʜʫ ʧʲʨʚʠʯʥʠʷ ʠ ʚʪʦʨʠʯʥʠʷ ʪʝʣʝʩʢʦʧ ʩʝ 

ʠʟʤʝʨʠ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʘʪʘ ʦʧʠʪʥʘ ʧʦʩʪʘʥʦʚʢʘ, ʧʦ ʢʦʷʪʦ ʩʝ ʨʘʙʦʪʠ ʚʲʚ ʌɼʄ-ʇʣʦʚʜʠʚ ʯʨʝʟ 

ʘʧʘʨʘʪʘ LMT 100  ʥʘ ʬʠʨʤʘʪʘ Lam technology Italy.  

ʅʘʩʪʨʦʡʢʘ ʥʘ ʘʧʘʨʘʪʘ: 

i. ʇʦʚʜʠʛʘʥʝ ʥʘ ʩʨʝʜʥʘ ʧʣʦʯʘ ʯʨʝʟ ʟʘʚʲʨʪʘʥʝ ʥʘ ʤʘʭʦʚʠʢʘ (ʧʦʟ.1) ʚ ʧʦʩʦʢʘ ʥʘ 

ʯʘʩʦʚʥʠʢʦʚʘʪʘ ʩʪʨʝʣʢʘ ʥʘ 4-5 ʦʙʦʨʦʪʘ. 

ii.  ɺʢʣʶʯʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ. 

iii.  ʅʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥ ADJUST, ʧʨʠ ʢʦʝʪʦ ʜʚʠʛʘʪʝʣʷʪ ʩʝ ʟʘʚʲʨʪʘ ʠ ʜʚʘʪʘ ʯʝʨʚʝʥʠ 

ʤʘʨʢʝʨʘ ʥʘ ʢʫʣʠʩʘʪʘ ʠ ʨʝʜʫʢʪʦʨʘ ʩʲʚʧʘʜʘʪ. ( ʪʦʚʘ ʦʪʛʦʚʘʨʷ ʥʘ ʢʨʘʡʥʦ ʜʦʣʥʦ ʧʦʣʦʞʝʥʠʝ) 

iv. ʀʟʤʝʨʚʘ ʩʝ ʨʘʟʤʝʨ ɸ ( ʚʠʞ ʤʦʥʪʘʞʝʥ ʯʝʨʪʝʞ)(ʇʨʠʣʦʞʝʥʠʝ ˉ6) 

v. ʇʨʝʩʤʷʪʘ ʩʝ ʭʦʜʘ ʥʘ ʢʫʣʠʩʘʪʘ ʧʦ ʬʦʨʤʫʣʘʪʘ ʅ= 2(ɸ-ɸʦ), ʢʲʜʝʪʦ ʅ ʝ ʭʦʜʘ; ɸʦ = 

18.8ʤʤ 

vi. ʇʨʦʤʷʥʘ ʥʘ ʭʦʜʘ ʥʘ ʢʫʣʠʩʘʪʘ ʩʪʘʚʘ ʯʨʝʟ ʟʘʚʲʨʪʘʥʝ ʛʣʘʚʘʪʘ ʥʘ ʚʠʥʪʘ ʩʨʝʱʫ 

ʯʝʨʚʝʥʠʷ ʤʘʨʢʝʨ ( ʫʚʝʣʠʯʘʚʘʥʝ -  ʥʘ ʜʷʩʥʦ, ʥʘʤʘʣʷʚʘʥʝ ï ʥʘ ʣʷʚʦ). ɽʜʠʥ ʦʙʦʨʦʪ ʠʟʤʝʥʷ 

ʭʦʜʘ ʩ 1.6ʤʤ. 

vii.  ʇʨʠ ʢʨʘʡʥʦ ʜʦʣʥʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʢʫʣʠʩʘʪʘ ʩʝ ʟʘʢʨʝʧʚʘʪ ʜʚʝʪʝ ʯʘʩʪʠ ʥʘ ʦʧʠʪʥʠʪʝ 

ʦʙʨʘʟʮʠ. ʉʣʝʜ ʪʦʚʘ ʩ ʤʘʭʦʚʠʢʘ ʩʝ ʧʨʝʤʝʩʪʚʘ ʛʦʨʥʘʪʘ ʯʘʩʪ ʥʘ ʧʨʦʙʘʪʘ ʩʨʝʱʫ ʜʦʣʥʘʪʘ ʥʘ 

ʨʘʟʩʪʦʷʥʠʝ 3-4ʤʤ. ʉʢʦʙʠʪʝ (ʧʦʟ. 15) ʩʝ ʧʦʚʜʠʛʘʪ ʟʘ ʣʝʢʦ ʥʘʪʷʛʘʥʝ ʥʘ ʧʨʫʞʠʥʠʪʝ(ʧʦʟ.13). 

ɼʷʩʥʠʪʝ ʧʨʫʞʠʥʠ ʩʝ ʥʘʪʷʛʘʪ ʤʘʣʢʦ ʧʦʚʝʯʝ ʦʪ ʣʝʚʠʪʝ ʟʘʨʘʜʠ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʚʘʥʘʪʘ. 

viii.  ʉ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʩʲʜʘ (ʧʦʟ. 16) ʩʝ ʮʝʥʪʨʚʘʪ ʧʲʨʚʠʯʥʘʪʘ ʠ ʚʪʦʨʠʯʥʘʪʘ ʪʝʣʝʢʩʦʧ 

ʢʦʨʦʥʢʘ. ʉ ʧʣʘʥʢʠʪʝ (ʧʦʟ. 28 ʠ 33) ʠ ʚʠʥʪʦʚʝ (ʧʦʟ. 31 ʠ 21) ʩʝ ʬʠʢʩʠʨʘ ʩʲʜʘ ʥʝʧʦʜʚʠʞʥʦ. 

ix. ʉʲʜʘ ʩʝ ʧʲʣʥʠ ʩ ʠʟʢʫʩʪʚʝʥʘ ʩʣʶʥʢʘ ʠ ʩʝ ʬʠʢʩʠʨʘ ʢʦʥʪʝʡʥʝʨʘ ʢʲʤ ʛʦʨʥʘʪʘ ʧʣʦʯʘ. 

x. ʅʘʩʪʨʦʡʢʘ ʥʘ ʩʠʣʘʪʘ ʥʘ ʥʘʪʠʩʢ. ʅʘʪʠʩʢʘ ʩʝ ʙʫʪʦʥ ADJUST, ʧʨʠ ʢʦʝʪʦ ʜʚʠʛʘʪʝʣʷʪ 

ʩʝ ʟʘʚʲʨʪʘ ʠ ʜʚʘʪʘ ʯʝʨʚʝʥʠ ʤʘʨʢʝʨʘ ʥʘ ʢʫʣʠʩʘʪʘ ʠ ʨʝʜʫʢʪʦʨʘ ʩʲʚʧʘʜʘʪ( ʪʦʚʘ ʦʪʛʦʚʘʨʷ ʥʘ 

ʢʨʘʡʥʦ ʜʦʣʥʦ ʧʦʣʦʞʝʥʠʝ). ʄʘʭʦʚʠʢʲʪ ʩʝ ʚʲʨʪʠ ʚʥʠʤʘʪʝʣʥʦ ʚ ʧʦʩʦʢʘ ʦʙʨʘʪʥʘ ʥʘ 

ʯʘʩʦʚʥʠʢʦʚʘʪʘ, ʢʘʪʦ ʩʝ ʩʣʝʜʠ ʧʦʢʘʟʘʥʠʝʪʦ ʥʘ ʜʠʩʣʝʷ. ʇʨʠ ʥʘʪʠʩʢ ʧʦ-ʛʦʣʷʤ ʦʪ 50N ʟʘʧʦʯʚʘ 

ʜʘ ʤʠʛʘ ʯʝʨʚʝʥ ʠʥʜʠʢʘʪʦʨ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʩʧʨʝ ʠ ʜʘ ʩʝ ʟʘʜʘʜʝ ʢʦʨʝʢʪʥʘ ʩʪʦʡʥʦʩʪ. ɸʢʦ ʩʝ 

ʫʧʨʘʞʥʠ ʧʨʝʢʘʣʝʥʦ ʛʦʣʷʤ ʥʘʪʠʩʢ ʪʝʥʟʦʜʘʪʯʠʢʲʪ ʱʝ ʜʝʬʝʢʪʠʨʘ. ʉʣʝʜ ʢʘʪʦ ʩʝ ʟʘʜʘʜʝ 

ʞʝʣʘʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʩʝ ʠʟʣʠʟʘ ʦʪ ʪʦʟʠ ʨʝʞʠʤ ʠ ʩʝ ʥʘʪʠʩʢʘ ʙʫʪʦʥ ADJUST ʧʦʚʪʦʨʥʦ. 
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xi. ʅʘʩʪʨʦʡʢʘ ʥʘ ʚʨʝʤʝʪʦ ʟʘ ʝʜʠʥ ʮʠʢʲʣ. ɺʲʟʤʦʞʥʦ ʝ ʟʘʜʘʚʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠ ʦʪ 1 ʜʦ 3 

ʩʝʢʫʥʜʠ. ʀʟʚʲʨʰʚʘ ʩʝ ʩ ʙʫʪʦʥʠʪʝ ʦʪ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ʠʥʜʠʢʘʪʦʨʘ. 

xii.  ɿʘʚʲʨʰʚʘʥʝ ʥʘ ʙʨʦʷ ʮʠʢʣʠ. ɺʲʟʤʦʞʥʦ ʝ ʟʘʜʘʚʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠ ʦʪ 1 ʜʦ 5999. 

ʀʟʚʲʨʰʚʘ ʩʝ ʩ ʙʫʪʦʥʠʪʝ ʦʪ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ʠʥʜʠʢʘʪʦʨʘ (ʬʠʥʘ ʥʘʩʪʨʦʡʢʘ) ʠ ʠʣʠ ʩ 

ʧʣʲʟʛʘʯʘ. ʇʨʠ ʟʘʜʲʨʞʘʥʝ ʥʘ ʙʫʪʦʥ ʧʨʦʤʷʥʘʪʘ ʩʝ ʠʟʚʲʨʰʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ʩ ʧʦ-ʛʦʣʷʤʘ 

ʩʢʦʨʦʩʪ. 

ʇʨʠ ʥʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥʘ START ʘʧʘʨʘʪʲʪ ʟʘʧʦʯʚʘ ʨʘʙʦʪʘ ʠ ʢʦʨʝʢʮʠʠ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ 

ʩʘ ʥʝʚʲʟʤʦʞʥʠ. ɿʘʜʘʚʘʥʝ ʠ ʢʦʨʝʢʮʠʠ ʩʝ ʧʨʘʚʷʪ ʚ ʨʝʞʠʤ ʩʪʦʧ. 

4.  ʄʘʪʝʨʠʘʣʠ ʠ ʄʝʪʦʜʠ ʧʦ ɿʘʜʘʯʘ ˉ4     

                           

ʌʠʛ.6. ɻʨʫʧʠ ʦʧʠʪʥʠ ʦʙʨʘʟʮʠ 

ʀʟʨʘʙʦʪʠʭʘ ʩʝ 4 ʛʨʫʧʠ ʦʧʠʪʥʠ ʦʙʨʘʟʮʠ ʯʨʝʟ 3D-ʧʨʠʥʪʠʨʘʥʝ, ʚʩʷʢʘ ʦʪ ʢʦʠʪʦ ʩʲʜʲʨʞʘ 

ʝʜʥʘʢʲʚ ʙʨʦʡ ʦʙʨʘʟʮʠ( n= 10) .  

1ʚʘ ʛʨʫʧʘ ï ʢʣʘʩʠʯʝʩʢʠ ʤʝʪʦʜ. ʇʲʨʚʠʯʥʠʷʪ ʪʝʣʝʩʢʦʧ ʩʝ ʧʨʦʝʢʪʠʨʘ ʩ ʮʠʣʠʥʜʨʠʯʥʦ-

ʢʦʥʠʯʝʥ ʜʠʟʘʡʥ, ʦʪʛʦʚʘʨʷʱ ʥʘ ʫʪʚʲʨʜʝʥʠʪʝ ʩʪʘʥʜʘʨʪʠ. ʂʦʥʠʯʥʘʪʘ ʯʘʩʪ ʩʝ ʧʨʦʝʢʪʠʨʘ ʧʦʜ 

ʲʛʲʣ ʦʪ  4ę. 

2ʨʘ ʛʨʫʧʘ ï ʧʦ ʤʝʪʦʜʠʢʘʪʘ FGP ʥʘ Bredent, Germany. ʄʝʪʦʜʠʢʘʪʘ ʚʢʣʶʯʚʘ 

ʩʧʦʤʘʛʘʪʝʣʥʘ ʩʠʩʪʝʤʘ ʟʘ ʟʘʜʲʨʞʘʥʝ ʤʝʞʜʫ ʪʝʣʝʩʢʦʧʠʪʝ, ʙʘʟʠʨʘʥʘ ʥʘ ʢʦʤʧʦʟʠʪʥʘ ʩʤʦʣʘ. 

ʇʲʨʚʠʯʥʠʷʪ ʪʝʣʝʩʢʦʧ ʩʝ ʧʨʦʝʢʪʠʨʘ ʩ ʮʠʣʠʥʜʨʠʯʥʦ-ʢʦʥʠʯʝʥ ʜʠʟʘʡʥ, ʩ ʲʛʲʣ ʥʘ ʢʦʥʠʯʥʦʩʪ 

4ę. 

3ʪʘ ʛʨʫʧʘ ï ʧʦ ʤʝʪʦʜʠʢʘʪʘ Usig-folie ʥʘ Erkodent, Germany. ʇʨʠ ʪʦʟʠ ʤʝʪʦʜ ʩʲʱʦ ʩʝ 

ʠʟʧʦʣʟʚʘ ʩʧʦʤʘʛʘʪʝʣʝʥ ʤʘʪʝʨʠʘʣ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʢʦʤʧʦʟʠʪʥʘ ʩʤʦʣʘ ʤʝʞʫ ʜʚʘʪʘ ʪʝʣʝʩʢʦʧʘ 

ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʟʘʜʲʨʞʘʥʝʪʦ. ɼʠʟʘʡʥʲʪ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠʪʝ ʦʪʥʦʚʦ ʝ ʮʠʣʠʥʜʨʠʯʥʦ-

ʢʦʥʠʯʝʥ, ʩ ʲʛʲʣ ʥʘ  ʢʦʥʠʯʥʦʩʪ 4ę. 
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4ʪʘ ʛʨʫʧʘ ï ʀʟʧʦʣʟʚʘʥ ʝ ʨʘʟʨʘʙʦʪʝʥʠʷʪ ʦʪ ʥʘʫʯʥʠʷ ʢʦʣʝʢʪʠʚ ʤʝʪʦʜ - ʧʦ 

ʘʧʨʦʢʩʠʤʘʣʥʘʪʘ ʩʪʝʥʘ ʥʘ ʧʲʨʚʠʯʥʘʪʘ ʪʝʣʝʩʢʦʧ ʢʦʨʦʥʘ ʠʤʘ ʜʦʧʲʣʥʠʪʝʣʝʥ ʨʝʪʝʥʪʠʚʝʥ 

ʝʣʝʤʝʥʪ - ʫʣʝʡ ʟʘʚʲʨʰʚʘʱ ʩ ʧʦʣʫʩʬʝʨʘ. 

 ʀʟʨʘʙʦʪʝʥʠ ʩʘ ʯʝʪʠʨʠ ʧʦʜʛʨʫʧʠ, ʨʘʟʣʠʯʘʚʘʱʠ ʩʝ ʧʦ ʬʦʨʤʘʪʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʪʝʣʝʩʢʦʧ, 

ʚʠʩʦʯʠʥʘʪʘ ʠ ʲʛʲʣʘ ʥʘ ʢʦʥʠʯʥʦʩʪ.  

ʇʲʨʚʘ ʧʦʜʛʨʫʧʘ ï ʚʠʩʦʯʠʥʘ ʥʘ ʪʝʣʝʩʢʦʧʘ 5ʤʤ, ʮʠʣʠʥʜʨʠʯʥʦ-ʢʦʥʠʯʝʥ ʜʠʟʘʡʥ ʠ ʲʛʲʣ 

ʥʘ ʢʦʥʠʯʥʦʩʪ 4ę ʥʘ ʧʲʨʚʠʯʥʠʷ ʪʝʣʝʩʢʦʧ  

ɺʪʦʨʘ ʧʦʜʛʨʫʧʘ ï ʚʠʩʦʯʠʥʘ ʥʘ ʪʝʣʝʩʢʦʧʘ 6ʤʤ, ʮʠʣʠʥʜʨʠʯʥʦ-ʢʦʥʠʯʝʥ ʜʠʟʘʡʥ ʠ ʲʛʲʣ 

ʥʘ ʢʦʥʠʯʥʦʩʪ 2ę 

ʊʨʝʪʘ ʧʦʜʛʨʫʧʘ(c) ï ʚʠʩʦʯʠʥʘ ʥʘ ʪʝʣʝʩʢʦʧʘ 5ʤʤ, ʮʠʣʠʥʜʨʠʯʥʦ-ʢʦʥʠʯʝʥ ʜʠʟʘʡʥ ʠ ʲʛʲʣ 

ʥʘ ʢʦʥʠʯʥʦʩʪ 2ę. 

ʏʝʪʚʲʨʪʘ ʧʦʜʛʨʫʧʘ(d) ï ʚʠʩʦʯʠʥʘ ʥʘ ʪʝʣʝʩʢʦʧʘ 5ʤʤ, ʮʠʣʠʥʜʨʠʯʝʥ ʜʠʟʘʡʥ  (ʲʛʲʣ ʥʘ 

ʢʦʥʠʯʥʦʩʪ 0ę).  

ɺʠʨʪʫʘʣʥʠʷʪ ʧʨʦʪʦʪʠʧ ʥʘ ʧʲʨʚʠʯʥʠʷ ʠ ʚʪʦʨʠʯʥʠʷ ʪʝʣʝʩʢʦʧ ʙʝ ʥʘʧʨʘʚʝʥ ʝʜʥʦʚʨʝʤʝʥʥʦ 

ʥʘ ʩʦʬʪʫʝʨʥʘʪʘ ʧʨʦʛʨʘʤʘ ʧʨʠ ʚʩʠʯʢʠ ʦʧʠʪʥʠ ʦʙʨʘʟʮʠ, ʧʨʝʜʠ ʜʘ ʙʲʜʘʪ ʧʨʠʥʪʠʨʘʥʠ ʥʘ 3D- 

ʧʨʠʥʪʝʨʘ (ʬʠʛ. 8ʙ). ʇʘʨʘʤʝʪʨʠʪʝ, ʢʦʠʪʦ ʙʷʭʘ ʟʘʜʘʜʝʥʠ ʩʘ : 5ʤʤ ʚʠʩʦʯʠʥʘ ʥʘ ʟʲʙʥʦʪʦ 

ʧʲʥʯʝ; ʜʠʘʤʝʪʲʨ ʥʘ ʧʨʘʛʘ 0,6ʤʤ, ʤʠʥʠʤʘʣʥʘ ʜʝʙʝʣʠʥʘ ʥʘ ʧʲʨʚʠʯʥʠʷ ʠ ʚʪʦʨʠʯʥʠʷ 

ʪʝʣʝʩʢʦʧ 0,5ʤʤ; ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʲʨʚʠʯʥʠʷ ʠ ʚʪʦʨʠʯʥʠʷ ʪʝʣʝʩʢʦʧ 10 ʤʠʢʨʦʥʘ. 

ɼʦʧʲʣʥʠʪʝʣʥʘʪʘ ʟʘʜʨʲʞʢʘ ʩ ʜʲʣʞʠʥʘ 10ʤʤ ʥʘ ʚʪʦʨʠʯʥʠʷ ʪʝʣʝʩʢʦʧ ʥʘ ʦʙʨʘʟʮʠʪʝ ʙʝ 

ʟʘʜʘʜʝʥʘ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʮʷʣʦʩʪʥʠʷ ʚʠʨʪʫʘʣʝʥ ʧʨʦʪʦʪʠʧ ʥʘ ʦʙʨʘʟʮʠʪʝ. 

 
ʌʠʛ.7. Screen shot ʥʘ ʧʨʦʝʢʪʠʨʘʥʠ ʧʲʨʚʠʯʝʥ ʠ ʚʪʦʨʠʯʝʥ ʪʝʣʝʩʢʦʧ ʩ USIG Folie 
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ʌʠʛ.8. ʘ) Screen Shot ʥʘ ʧʨʦʝʢʪ. ʧʲʨʚʠʯʝʥ ʪʝʣʝʩʢʦʧ ʯʝʪʚʲʨʪʘ ʘ ʛʨʫʧʘ 

 
ʌʠʛ.8. ʙ) Screen Shot ʥʘ ʧʨʦʝʢʪʠʨʘʥʠʪʝ ʧʲʨʚʠʯʝʥ ʠ ʚʪʦʨʠʯʝʥ ʪʝʣʝʩʢʦʧ ʧʦ ʨʘʟʨʘʙʦʪʝʥʠʷ 

ʦʪ ʥʘʫʯʥʠʷ  ʢʦʣʝʢʪʠʚ ʤʝʪʦʜ 

                         
ʌʠʛ.9. ʑʦʧʥʘʪʦ ʬʦʣʠʦ ʥʘ ʪʝʨʤʦʧʨʝʩʦʚ.ʘʧ-ʪ          ʌʠʛ.10. ʆʬʦʨʤʝʥʦ ʬʦʣʠʦ 
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ʌʠʛ.11. ɸʜʘʧʪʠʨʘʥʦ ʬʦʣʠʦ, USIG ʚʲʨʭʫ ʧʲʨʚʠʯʥʠʷ ʪʝʣʝʩʢʦʧ 

 
ʌʠʛ.12. ʏʝʪʚʲʨʪʘ b ʛʨʫʧʘ; ʇ̡ ʨʚʠʯʥʘ  ʪʝʣʝʩʢʦʧ ʢʦʨʦʥʢʘ 

            
ʌʠʛ.13. ʘ) ʏʝʪʚʲʨʪʘ c ʛʨʫʧʘ; ʇʲʨʚʠʯʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʘ ʙ) ɺʪʦʨʠʯʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʘ 
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ʌʠʛ.14. ʏʝʪʚʲʨʪʘ d ʛʨʫʧʘ; ʇʲʨʚʠʯʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʘ 

ɺʩʠʯʢʠ ʦʙʨʘʟʮʠ ʩʘ ʦʙʨʘʙʦʪʝʥʠ ʠ ʧʦʣʠʨʘʥʠ ʧʦ ʦʧʨʝʜʝʣʝʥ ʧʨʦʪʦʢʦʣ. ʇʨʠ 2ʨʘ ʛʨʫʧʘ 

ʧʲʨʚʠʯʥʠʪʝ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ ʩʝ ʧʦʣʠʨʘʭʘ ʟʘ 1 ʤʠʥʫʪʘ ʥʘ ʝʣʝʢʪʦʨʧʦʣʠʨ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ 

ʧʦʣʠʨʘʭʘ ʜʦ  ʦʛʣʝʜʘʣʥʦ ʛʣʘʜʢʘ ʧʦʚʲʨʭʥʦʩʪ. 

 ʇʨʠ ʪʨʝʪʘ ʛʨʫʧʘ ʩʣʝʜ ʧʦʣʠʨʘʥʝʪʦ ʥʘ ʧʲʨʚʠʯʥʠʷ ʪʝʣʝʩʢʦʧ, ʩʲʱʠʷ ʙʝ ʧʦʩʪʘʚʝʥ ʥʘ 

ʧʲʥʯʝʪʦ, ʠʟʦʣʠʨʘʥ, ʬʠʢʩʠʨʘʥ ʚ ʛʨʘʥʫʣʘʪʘ ʥʘ ʪʝʨʤʦʧʨʝʩʦʚʲʯʥʘʪʘ ʤʘʰʠʥʘ (Dreve) ʠ ʙʝ 

ʦɦʧʥʘʪʦ ʬʦʣʠʦʪʦ ʩʧʨʷʤʦ ʠʥʩʪʨʫʢʮʠʠʪʝ ʜʘʜʝʥʠ ʦʪ ʬʠʨʤʘʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣ (ʬʠʛ.9, 10). 

ʀʟʣʠʰʲʮʠʪʝ ʦʢʦʣʦ ʢʝʧʝʪʘʪʘ ʩʝ ʠʟʨʷʟʚʘʪ ʩʲʩ ʩʧʠʨʘʣʦʚʠʜʥʦ ʙʦʨʯʝ-HSS ʠ ʧʦʜ 

ʧʨʝʧʘʨʘʮʠʦʥʥʘʪʘ ʛʨʘʥʠʮʘ ʩʝ ʠʟʨʷʟʚʘ ʩ ʢʨʲʛʣʦ ʤʝʪʘʣʥʦ ʙʦʨʯʝ. ʇʦʩʣʝʜʚʘ ʬʠʥʠʨʘʥʝ ʩ ʜʠʩʢ, 

ʧʨʝʜʠ ʢʝʧʝʪʦ ʦʪ USIG-folie, ʜʘ ʙʲʜʝ ʬʠʢʩʠʨʘʥʦ ʩ ʣʝʧʠʣʦ ʟʘ ʚʪʦʨʠʯʥʠʷ ʪʝʣʝʩʢʦʧ 

(ʬʠʛ.10,11). 

 ʉʣʝʜ ʩʪʨʠʢʪʥʦ ʩʧʘʟʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʟʘ ʨʘʙʦʪʘ ʥʘ ʘʧʘʨʘʪʘ ʟʘ ʤʝʭʘʥʠʯʥʦ 

ʥʘʪʦʚʘʨʚʘʥʝ ʩʝ ʬʠʢʩʠʨʘʭʘ ʩ ʢʦʤʧʦʟʠʪʝʥ ʤʘʪʝʨʠʘʣ ʜʦʧʲʣʥʠʪʝʣʥʠ ʟʘʜʨʲʞʢʠ ʠ ʥʘ 

ʧʲʨʚʠʯʥʠʪʝ ʪʝʣʝʩʢʦʧʠ. ɿʘʜʨʲʞʢʘʪʘ ʥʘ ʚʪʦʨʠʯʥʘʪʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʘ ʝ ʩ ʮʠʣʠʥʜʨʠʯʥʘ 

ʬʦʨʤʘ ʠ ʜʠʘʤʝʪʲʨ 10ʤʤ, ʢʘʪʦ ʪʷ ʙʝ ʩʲʟʜʘʜʝʥʘ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʚʪʦʨʠʯʥʠʪʝ 

ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ ʥʘ ʚʩʠʯʢʠ ʛʨʫʧʠ ʦʙʨʘʟʮʠ. 

 ʆʧʠʪʥʠʪʝ ʦʙʨʘʟʮʠ ʦʪ ʯʝʪʠʨʠʪʝ ʛʨʫʧʠ ʙʷʭʘ ʧʦʜʣʦʞʝʥʠ ʥʘ 6000 ʮʠʢʲʣʘ ʤʝʭʘʥʠʯʥʦ 

ʥʘʪʦʚʘʨʚʘʥʝ ʚ ʠʟʢʫʩʪʚʝʥʘ ʩʣʶʥʢʘ ʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʟʘʜʲʨʞʘʱʠʪʝ ʩʠʣʠ  ʙʷʭʘ ʧʦʜʣʦʞʝʥʠ 

ʥʘ ʪʝʩʪ ʟʘ ʦʧʲʥ ʥʘ ʥʘʣʠʯʥʠʷ ʚʲʚ ʌɼʄ ʘʧʘʨʘʪ LMT 100 (Italy) ʥʘ ʚʩʝʢʠ 500 ʮʠʢʲʣʘ 

(ʬʠʛ.12). 



17 

 

 
ʌʠʛ.12. LMT 100 (Italy) 

 
ʌʠʛ.13. ʇʘʨʘʤʝʪʨʠ ʟʘʜʘʜʝʥʠ ʟʘ ʤʝʭʘʥʠʯʥʦ-ʮʠʢʣʠʯʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʦʧʠʪʥʠ ʦʙʨʘʟʮʠ 

ʉ ʦʙʨʘʟʮʠʪʝ ʩʝ ʧʨʦʚʝʜʦʭʘ ʪʝʩʪʦʚʝ ʟʘ ʮʠʢʣʠʯʥʦ-ʤʝʭʘʥʠʯʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʚ ʠʟʢʫʩʪʚʝʥʘ 

ʩʣʶʥʢʘ. 

ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ Usig ï folie ʥʘ ʬʠʨʤʘʪʘ Erkodent, Germany ʝ ʩʠʩʪʝʤʘ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ 

ʥʘ ʟʘʛʫʙʝʥʘ ʬʨʠʢʮʠʷ ʧʨʠ ʪʝʣʝʩʢʦʧ ʧʨʦʪʝʟʠʪʝ. ʊʷ ʩʝ ʩʲʩʪʦʠ ʦʪ ʬʦʣʠʦ ʩ ʜʝʙʝʣʠʥʘ 0,5ʤʤ, 

ʘʜʭʝʟʠʚʥʘ ʩʠʩʪʝʤʘ (ʣʝʧʠʣʦ ʠ ʧʨʘʡʤʝʨ) ʠ ʬʠʥ ʟʘʧʲʣʚʘʱ ʛʨʘʥʫʣʘʪ. ʌʨʠʢʮʠʷʪʘ ʩʝ ʫʚʝʣʠʯʘʚʘ 

ʟʥʘʯʠʪʝʣʥʦ ʘʢʦ Usig-ʬʦʣʠʦʪʦ ʩʝ ʪʝʨʤʦʧʨʝʩʦʚʘ ʙʝʟ ʤʷʩʪʦʪʦ ʟʘ ʜʲʨʞʘʥʝ ʥʘ ʬʦʣʠʦʪʦ. ʇʨʠ 

ʧʦʚʝʯʝ ʦʪ 5 ʧʲʥʯʝʪʘ, ʤʥʦʛʦ ʜʲʣʛʠ ʧʲʨʚʠʯʥʠ ʪʝʣʝʩʢʦʧ ʢʦʨʦʥʠ, ʧʨʠ ʭʣʘʙʘʚʠ ʢʝʧʝʪʘ ʠ ʧʨʠ 

ʠʤʧʣʘʥʪʘʪʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʪʝʨʤʦʧʨʝʩʦʚʘ ʫʧʣʲʪʥʷʚʘʱʦ ʬʦʣʠʦ. 
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IV. ʈɽɿʋʃʊɸʊʀ ʀ ʆɹʉʒɾɼɸʅɽ 

1. ʈʝʟʫʣʪʘʪʠ ʠ ʆʙʩʲʞʜʘʥʝ ʧʦ ʟʘʜʘʯʘ ˉ1 

1.1 ɿʲʙʦʪʝʭʥʠʮʠ 

ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʦʚʝʜʝʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʙʝʰʝ ʘʥʘʣʠʟʠʨʘʥʘ ʠʥʬʦʨʤʠʨʘʥʦʩʪʪʘ ʥʘ 

ʟʲʙʦʪʝʭʥʠʮʠʪʝ ʦʪʥʦʩʥʦ ʨʘʙʦʪʘʪʘ ʩ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠʪʝ. ʌʘʢʪʦʨʠʘʣʥʠʪʝ ʧʨʠʟʥʘʮʠ ï ʧʦʣ, 

ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ ʠ ʛʦʜʠʥʠ ʪʨʫʜʦʚ ʩʪʘʞ ʥʘ ʨʝʩʧʦʥʜʝʪʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʊʘʙʣʠʮʘ 2. 

ɸ) ʌʘʢʪʦʨʠʘʣʥʠ ʧʨʠʟʥʘʮʠ ʥʘ  ʥʘʙʣʶʜʝʥʠʝ ï ʧʦʣ , ʚʲʟʨʘʩʪ, ʪʨʫʜʦʚ ʩʪʘʞ 

¶ ʇʦʣ 

ɹʨʦʷʪ ʥʘ ʤʲʞʝʪʝ ʚʢʣʶʯʝʥʠ ʚ ʘʥʢʝʪʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʩʣʘʙʦ ʥʘʜʚʠʰʘʚʘ ʪʦʟʠ ʥʘ ʞʝʥʠʪʝ 

(ʊʘʙʣʠʮʘ 2). ʇʨʦʚʝʨʢʘʪʘ ʩ U ʢʨʠʪʝʨʠʷ ʟʘ ʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʚ ʧʦʢʘʟʘʪʝʣʠʪʝ (U=0,87 ; P>0,05). ʇʦʩʣʝʜʥʦʪʦ ʦʧʨʝʜʝʣʷ 

ʝʢʚʠʚʘʣʝʥʪʥʦʩʪʪʘ ʚ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʨʠʟʥʘʢʘ Ă ʧʦʣñ ʩʨʝʜ 

ʘʥʢʝʪʠʨʘʥʠʪʝ. 

  
ˣ͚ͪͦ % Sp 

˽ͦ͡ 
ˬ͔ͤ͊ 30 46,15 6,23 

˸Ά  ͗ 35 53,85 6,23 

 
 

   

ˤΆ͍ͪ͊ͫͭͦ͊͘ 

͎ͪͯͨ͊ 

˨ͦ ол 10 15,38 4,51 

˻ͭ ом ͒ͦ пл 11 16,92 4,69 

˻ͭ пм ͒ͦ рл 20 40,00 6,12 

˹͊͒ рм 24 27,69 5,59 

 
 

 
  

͍́ͪͯ͒ͦ 

ͫͭ͊͗ 

˨ͦ р 6 9,23 3,62 

˻ͭ с ͒ͦ мл 10 15,38 4,51 

˻ͭ мм ͒ͦ нл 14 21,54 5,14 

˹͊͒ нм 35 53,85 6,23 

ʊʘʙʣʠʮʘ 2. ʌʘʢʪʦʨʠʘʣʥʠ ʧʨʠʟʥʘʮʠ ʥʘ ʥʘʙʣʶʜʝʥʠʝ 

ʅʘ ʌʠʛʫʨʘ 14 ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʩʧʨʷʤʦ ʧʨʠʟʥʘʢʘ 

Ăʧʦʣñ ʚʲʚ ʚʠʜ ʥʘ ʩʪʲʙʣʦʚʠʜʥʘ ʛʨʘʬʠʢʘ ʢʘʪʦ ʧʦ ʭ ʦʩʪʘ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʜʚʝʪʝ ʢʘʪʝʛʦʨʠʠ ʥʘ 

ʧʨʦʤʝʥʣʠʚʘʪʘ ï ʤʲʞ ʠ ʞʝʥʘ; ʧʦ ʫ ʦʩʪʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʙʨʦʷʪ ʩʣʫʯʘʠ ʟʘ ʚʩʷʢʘ ʦʪ 
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ʢʘʪʝʛʦʨʠʠʪʝ, ʢʦʠʪʦ ʩʝ ʩʨʝʱʘʪ ʚ ʠʟʚʘʜʢʘʪʘ, ʘ ʚʲʨʭʫ ʩʪʲʣʙʦʚʝʪʝ ʩʘ ʧʦʢʘʟʘʥʠ ʠ ʧʨʦʮʝʥʪʥʠʪʝ 

ʩʲʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʦʩʣʝʜʥʠʪʝ. 

 

 

ʌʠʛ.14. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʧʨʷʤʦ ʬʘʢʪʦʨʘ ï ʧʦʣ 

¶ ɺʲʟʨʘʩʪ 

 ʆʪ ʠʥʪʝʨʝʩ ʟʘ ʥʘʩʪʦʷʱʝʪʦ ʧʨʦʫʯʚʘʥʝ ʝ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʚʲʟʨʘʩʪʪʘ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ 

ʣʠʮʘ. ʄʠʥʠʤʘʣʥʘʪʘ ʨʝʛʠʩʪʨʠʨʘʥʘ ʚʲʟʨʘʩʪ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʝ 20 ʛʦʜʠʥʠ, ʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʝ 69 ʛʦʜʠʥʠ ʢʘʪʦ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʧʨʦʤʝʥʣʠʚʘʪʘ 44.86Ñ10.65 ʛʦʜʠʥʠ. ʇʣʲʪʥʦʩʪʪʘ ʚ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʚʲʟʨʘʩʪʪʘ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʥʘ ʌʠʛʫʨʘ 15 ʚ ʣʷʚʦ , ʘ ʚ ʜʷʩʥʦ ʝ ʧʦʢʘʟʘʥʘ 

ʢʦʨʝʣʘʮʠʦʥʥʘʪʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʯʝʩʪʦʪʠʪʝ ʟʘ ʬʘʢʪʦʨʘ ʠ ʪʝʦʨʝʪʠʯʥʠʪʝ ʯʝʩʪʦʪʠ. 

 ɺʥʠʤʘʪʝʣʥʠʷʪ ʧʨʝʛʣʝʜ ʥʘ ʌʠʛʫʨʘ 15 ʠ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪ ʥʘ ʐʘʧʠʨʦ-ʋʠʣʢʩ ʧʦʢʘʟʘʭʘ 

ʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʷ ʚʲʟʨʘʩʪ , ʢʦʝʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʧʘʨʘʤʝʪʨʠʯʥʠ ʪʝʩʪʦʚʝ ʧʨʠ ʧʦʩʣʝʜʚʘʱʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ.( W=0.98 ; p = 0.378) 

 ʅʘ ʊʘʙʣʠʮʘ 2 ʠ ʌʠʛʫʨʘ 16 ʩʘ ʧʦʢʘʟʘʥʠ ʯʝʩʪʦʪʥʠʪʝ ʨʘʟʧʨʝʜʝʣʝʥʠʷ ʥʘ ʛʨʫʧʠʪʝ 

ʠʟʚʣʝʯʝʥʠ ʦʪ ʧʦʢʘʟʘʪʝʣʷ ɺʲʟʨʘʩʪ. ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ ʧʠʢʘ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʚ ʯʝʪʚʲʨʪʘʪʘ 

ʜʝʢʘʜʘ ʢʘʪʦ ʧʨʦʧʦʨʮʠʦʥʘʣʥʘʪʘ ʨʘʟʣʠʢʘ ʩ ʦʩʪʘʥʘʣʠʪʝ ʜʷʣʦʚʝ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ.(U=4.95; P< 0.001). 
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ʌʠʛ.15. ʆʮʝʥʢʘ ʥʘ ʥʦʨʤʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʷ ɺʲʟʨʘʩʪ ʚ ʠʟʚʘʜʢʘʪʘ 

ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ ʬʦʨʤʠʨʘʥʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʝ 

ʙʣʠʟʢʦ ʩ ʥʝʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʚ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʜʷʣʦʚʝ. 

 

 

ʌʠʛ.16 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʧʨʷʤʦ ʬʘʢʪʦʨʘ ɺʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ 

¶ ɻʦʜʠʥʠ ʊʨʫʜʦʚ ʩʪʘʞ 

 ʇʦʩʣʝʜʥʠʷʪ ʬʘʢʪʦʨʠʘʣʝʥ ʧʨʠʟʥʘʢ  ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʚ ʧʨʦʫʯʚʘʥʝʪʦ ʝ  ʪʨʫʜʦʚʠʷʪ ʩʪʘʞ 

ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʣʠʮʘ. ʅʘ ʌʠʛ.17 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪʜʝʣʥʠʪʝ ʩʬʦʨʤʠʨʘʥʠ ʛʨʫʧʠ ʟʘ 

ʧʦʢʘʟʘʪʝʣʷ. ʇʨʝʛʣʝʜʘ ʥʘ ʬʠʛʫʨʘʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʧʦʚʝʯʝ ʦʪ ʧʦʣʦʚʠʥʘʪʘ ʨʝʩʧʦʥʜʝʥʪʠ ʩʘ ʩ 

ʪʨʫʜʦʚ ʩʪʘʞ ʥʘʜ 21 ʛʦʜʠʥʠ. ʇʦʩʣʝʜʥʦʪʦ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ ʠ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪ ʩ U 

ʢʨʠʪʝʨʠʷ ʟʘ ʨʘʟʣʠʯʠʝ ʚ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ( U=5 ; P< 0.001). 
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ʌʠʛ.17. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʧʨʷʤʦ ʬʘʢʪʦʨʘ ï ʛʦʜʠʥʠ ʪʨʫʜʦʚ ʩʪʘʞ 

ɹ) ʈʝʟʫʣʪʘʪʠʚʥʠ ʧʨʠʟʥʘʮʠ ʥʘ ʥʘʙʣʶʜʝʥʠʝ 

ʈʝʟʫʣʪʘʪʠʚʥʠʪʝ ʧʨʠʟʥʘʮʠ ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʚʢʣʶʯʚʘʪ  ʚʩʠʯʢʠ ʚʲʧʨʦʩʠ ʦʪ ʯʝʪʚʲʨʪʠ  ʜʦ 

ʦʩʤʠ. 

¶ ʀʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧʠ ʚ ʝʞʝʜʥʝʚʥʘʪʘ ʧʨʘʢʪʠʢʘ 

 ɹʨʦʷʪ ʥʘ ʟʲʙʦʪʝʭʥʠʮʠʪʝ ʠʟʨʘʙʦʪʚʘʣʠ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ ʚʢʣʶʯʝʥʠ ʚ ʘʥʢʝʪʥʦʪʦ 

ʧʨʦʫʯʚʘʥʝ ʩʣʘʙʦ ʥʘʜʚʠʰʘʚʘ ʙʨʦʷ ʥʘ ʪʝʟʠ, ʢʦʠʪʦ ʥʝ ʩʘ ʨʘʙʦʪʠʣʠ ʩ ʪʘʢʲʚ ʪʠʧ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʨʦʚʝʨʢʘʪʘ ʩ U ʢʨʠʪʝʨʠʷ ʟʘ ʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʝ ʧʦʢʘʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ 

ʨʘʟʣʠʢʘ ʚ ʧʦʢʘʟʘʪʝʣʠʪʝ (U =1.94 ; P > 0.05). ʇʦʩʣʝʜʥʦʪʦ ʦʧʨʝʜʝʣʷ ʝʢʚʠʚʘʣʝʥʪʥʦʩʪʪʘ ʚ 

ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʨʠʟʥʘʢʘ Ă ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʢʦʩʪʨʫʢʮʠʠ ʪʠʧ 

ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠñ ʩʨʝʜ ʘʥʢʝʪʠʨʘʥʠʪʝ. 

 ʅʘ ʌʠʛʫʨʘ 18  ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʩʧʨʷʤʦ ʧʨʠʟʥʘʢʘ Ă 

ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʪʠʧ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠñ ʚʲʚ ʚʠʜ ʥʘ ʩʪʲʣʙʦʚʠʜʥʘ ʛʨʘʬʠʢʘ. 

ʂʘʪʦ ʧʦ ʦʩʪʘ ʭ  ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʜʚʝʪʝ ʢʘʪʝʛʦʨʠʠ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ï ʧʦʣʦʞʠʪʝʣʝʥ ʠ 

ʦʪʨʠʮʘʪʝʣʝʥ ʦʪʛʦʚʦʨ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ. ʇʦ ʫ ʦʩʪʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʙʨʦʷ 

ʩʣʫʯʘʠ ʟʘ ʚʩʷʢʘ ʦʪ ʢʘʪʝʛʦʨʠʠʪʝ, ʢʦʠʪʦ ʩʝ ʩʨʝʱʘʪ ʚ ʠʟʚʘʜʢʘʪʘ, ʘ ʚʲʨʭʫ ʩʪʲʣʙʦʚʝʪʝ ʩʘ 

ʧʦʢʘʟʘʥʠ ʠ ʧʨʦʮʝʥʪʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʦʩʣʝʜʥʠʪʝ. 
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ʌʠʛ.18. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʧʨʷʤʦ ʬʘʢʪʦʨʘ ï ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ- 

ʢʦʨʦʥʢʠ. 

¶ ʊʝʭʥʦʣʦʛʠʷ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ 

 ʀʥʪʝʨʝʩʝʥ ʝ ʚʲʧʨʦʩʲʪ ʟʘ ʧʨʝʜʧʦʯʠʪʘʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ- 

ʢʦʨʦʥʢʠ ʩʨʝʜ ʟʲʙʦʪʝʭʥʠʮʠʪʝ. ʅʘ ʌʠʛʫʨʘ 19 ʝ ʧʦʢʘʟʘʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʦʪʛʦʚʦʨʠʪʝ, 

ʢʦʠʪʦ ʩʘ ʜʘʣʠ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʥʘ ʧʨʝʜʣʦʞʝʥʠʪʝ ʠʤ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʪʛʦʚʦʨ. ʇʨʝʛʣʝʜʲʪ ʥʘ 

ʜʠʘʛʨʘʤʘʪʘ ʧʦʢʘʟʚʘ ʦʪʯʝʪʣʠʚʦ ʧʨʝʜʧʦʯʠʪʘʥʠʝ ʟʘ ʫʧʦʪʨʝʙʘ ʥʘ ʪʝʭʥʠʢʘʪʘ ʥʘ ʤʦʜʝʣʥʦ ʣʝʝʥʝ 

ʠ ʬʨʝʟʦʚʘʥʝ ʧʨʝʜ ʘʣʪʝʨʥʘʪʠʚʠʪʝ. ɽʜʥʘ ʦʪ ʧʨʠʯʠʥʠʪʝ ʟʘ ʪʦʚʘ ʝ ʨʷʜʢʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠʪʝ ʚ ʩʪʨʘʥʘʪʘ. 

 
ʌʠʛ.19. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʧʦʨʝʜ ʧʨʝʜʧʦʯʠʪʘʥʘʪʘ ʪʝʭʥʠʢʘ ʥʘ ʠʟʨʘʙʦʪʚʘʥʝ 

ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ. 
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¶ ʄʠʥʠʤʘʣʥʘ ʚʠʩʦʯʠʥʘ ʟʘ ʧʨʠʝʤʣʠʚʘ ʘʜʭʝʟʠʷ 

 ɺʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʦʫʯʚʘʥʝʪʦ ʠʤʘ ʤʥʝʥʠʝʪʦ ʥʘ ʟʲʙʦʪʝʭʥʠʮʠʪʝ ʦʪʥʦʩʥʦ 

ʤʠʥʠʤʘʣʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʬʨʝʟʦʚʘʥʝ ʥʘ ʧʲʨʚʠʯʥʠʷ ʪʝʣʝʩʢʦʧ, ʧʨʠ ʢʦʷʪʦ ʱʝ ʩʝ ʧʦʣʫʯʠ 

ʘʜʝʢʚʘʪʥʘ ʘʜʭʝʟʠʷ. 

ʅʘ ʌʠʛʫʨʘ 20 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪʛʦʚʦʨʠʪʝ, ʢʘʪʦ ʚ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʩʣʫʯʘʠʪʝ  - 40% ʝ 

ʧʨʝʜʧʦʯʝʪʝʥʘ ʚʠʩʦʯʠʥʘ ʦʪ 3ʤʤ. ʌʨʝʟʦʚʘʥʝ ʩ ʚʠʩʦʯʠʥʘ Ă2ʤʤñ ʠ Ă5ʤʤñ ʩʘ ʠʟʙʨʘʥʠ 

ʩʲʦʪʚʝʪʥʦ ʦʪ 13,85% ʠ 15,38% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ. 

 ʇʨʦʚʝʜʝʥʠʷʪ ʪʝʩʪ ʟʘ ʝʢʚʠʚʘʣʝʥʪʥʦʩʪ ʚ ʧʨʦʧʦʨʮʠʠʪʝ ʧʦʢʘʟʘ ʩʠʣʥʦ ʠʟʨʘʟʝʥʦ ʨʘʟʣʠʯʠʝ 

ʤʝʞʜʫ ʜʷʣʦʚʝʪʝ[x2(2) = 15.93, p = 0]. ɿʘ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʥʘʣʠʯʠʝ ʥʘ 

ʪʝʥʜʝʥʮʠʷ ʚ ʧʨʦʧʦʨʮʠʘʣʥʦʩʪʪʘ ʥʘ ʜʷʣʦʚʝʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʜʘʜʝʥʠʪʝ ʦʪʛʦʚʦʨʠ ʩʝ 

ʧʨʦʚʝʜʝ ʪʝʩʪ ʟʘ ʣʠʥʝʡʥʘ ʟʘʚʠʩʠʤʦʩʪ, ʢʦʡʪʦ ʥʝ ʧʦʢʘʟʘ ʥʘʣʠʯʠʝ ʥʘ ʟʥʘʯʠʤʘ ʪʘʢʘʚʘ [x2(1= 

0.04, p = 0.834]. 

 

ʌʠʛ.20. ʄʠʥʠʤʘʣʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʬʨʝʟʦʚʘʥʝ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʨʠʝʤʣʠʚʘ ʘʜʭʝʟʠʷ 

¶ ʇʨʝʜʧʦʯʠʪʘʥʘ ʩʧʣʘʚ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ 

 ɺʘʞʥʦ ʝ ʤʥʝʥʠʝʪʦ ʥʘ ʟʲʙʦʪʝʭʥʠʮʠʪʝ ʦʪʥʦʩʥʦ ʧʨʝʜʧʦʯʠʪʘʥʘʪʘ ʦʪ ʪʷʭ ʩʧʣʘʚ ʟʘ 

ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ. 

 ʅʘ ʌʠʛʫʨʘ 21 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪʛʦʚʦʨʠʪʝ, ʢʘʪʦ ʚ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʩʣʫʯʘʠʪʝ ï ʦʙʱʦ 

60% ʦʪ ʚʩʠʯʢʠ ʨʝʩʧʦʥʜʝʥʪʠ ʧʨʝʜʧʦʯʠʪʘʪ ʫʧʦʪʨʝʙʘʪʘ  ʥʘ ʥʝʙʣʘʛʦʨʦʜʥʠ ʩʧʣʘʚʠ. 

ʈʘʟʣʠʯʠʝʪʦ ʤʝʞʜʫ ʥʝʙʣʘʛʦʨʦʜʥʠʪʝ ʠ ʟʣʘʪʥʘʪʘ ʩʧʣʘʚ ʝ ʩʣʘʙʦ ʠʟʨʘʟʝʥʦ. ʅʠʢʦʡ ʦʪ 

ʘʥʢʝʪʠʨʘʥʠʪʝ ʥʝ ʝ ʧʨʝʜʧʦʯʝʣ ʦʪʛʦʚʦʨʘ Ă22 ʢʘʨʘʪʘ ʟʣʘʪʥʘ ʩʧʣʘʚñ. ʇʨʝʜʧʦʣʘʛʘ ʩʝ, ʯʝ 

ʧʨʠʯʠʥʘʪʘ ʟʘʪʦʚʘ ʝ ʚʠʩʦʢʘʪʘ ʮʝʥʘ ʥʘ ʚʲʧʨʦʩʥʘʪʘ ʩʧʣʘʚ. 
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ʌʠʛ.21. ʇʨʝʜʧʦʯʠʪʘʥʘ ʩʧʣʘʚ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ 

¶  ʇʨʝʠʤʫʱʝʩʪʚʘ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠʪʝ ʧʨʝʜ ʜʨʫʛʠʪʝ ʦʧʦʨʥʦ-ʟʘʜʨʲʞʥʠ 

ʩʨʝʜʩʪʚʘ 

 ʂʣʶʯʦʚʦ ʟʘ ʥʘʩʪʦʷʱʝʪʦ ʧʨʦʫʯʚʘʥʝ ʝ ʤʥʝʥʠʝʪʦ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʦʪʥʦʩʥʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘʪʘ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠʪʝ ʩʧʨʷʤʦ ʦʩʪʘʥʘʣʠʪʝ ʦʧʦʨʥʦ-ʟʘʜʨʲʞʥʠ ʝʣʝʤʝʥʪʠ. 

ʇʨʦʚʝʨʢʘʪʘ ʩ U ʢʨʠʪʝʨʠʷ ʟʘ ʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʝ ʧʦʢʘʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ 

ʨʘʟʣʠʢʘ ʚ ʧʦʢʘʟʘʪʝʣʠʪʝ [U = 1.43, P > 0.05]. ʇʦʩʣʝʜʥʦʪʦ ʦʧʨʝʜʝʣʷ ʝʢʚʠʚʘʣʝʥʪʥʦʩʪʪʘ ʚ 

ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ. 

 ʅʘ ʌʠʛʫʨʘ 22 ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʩʧʨʷʤʦ ʦʪʛʦʚʦʨʘ ʠʤ 

ʥʘ ʚʲʧʨʦʩ 8 ʚʲʚ ʚʠʜ ʥʘ ʩʪʲʣʙʦʚʠʜʥʘ ʛʨʘʬʠʢʘ,  ʢʘʪʦ  ʧʦ ʦʩʪʘ ʭ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʢʘʪʝʛʦʨʠʠʪʝ 

ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ, ʥʦ ʧʦ ʦʩʪʘ ʫ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʙʨʦʷʪ ʩʣʫʯʘʠ ʟʘ ʚʩʷʢʘ ʦʪ ʢʘʪʝʛʦʨʠʠʪʝ, ʢʦʠʪʦ 

ʩʝ ʩʨʝʱʘʪ ʚ ʠʟʚʘʜʢʘʪʘ, ʘ ʚʲʨʭʫ ʩʪʲʣʙʦʚʝʪʝ ʩʘ ʧʦʢʘʟʘʥʠ ʠ  ʧʨʦʮʝʥʪʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʧʦʩʣʝʜʥʠʪʝ. 
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ʌʠʛ.22. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʧʦʨʝʜ ʤʥʝʥʠʝ ʟʘ ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʪʝʣʝʩʢʦʧ- 

ʢʦʨʦʥʢʠʪʝ ʢʘʪʦ ʦʧʦʨʥʦ-ʟʘʜʨʲʞʥʠ ʩʨʝʜʩʪʚʘ. 

1.2 ʃʝʢʘʨʠ ʧʦ ʜʝʥʪʘʣʥʘ ʤʝʜʠʮʠʥʘ   

ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʦʚʝʜʝʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʩʝ ʘʥʘʣʠʟʠʨʘ ʠʥʬʦʨʤʠʨʘʥʦʩʪʪʘ ʥʘ ʃɼʄ 

ʦʪʥʦʩʥʦ ʨʘʙʦʪʘʪʘ ʩ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ. ʌʘʢʪʦʨʠʘʣʥʠʪʝ ʧʨʠʟʥʘʮʠ ï ʧʦʣ, ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ 

ʠ ʛʦʜʠʥʠ ʪʨʫʜʦʚ ʩʪʘʞ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʊʘʙʣʠʮʘ 3. 

 

ʊʘʙʣʠʮʘ 3. ʌʘʢʪʦʨʠʘʣʥʠ ʧʨʠʟʥʘʮʠ ʥʘ ʥʘʙʣʶʜʝʥʠʝ 
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ɸ) ʌʘʢʪʦʨʠʘʣʥʠ ʧʨʠʟʥʘʮʠ ʥʘ ʥʘʙʣʶʜʝʥʠʝ ï ʧʦʣ, ʚʲʟʨʘʩʪ, ʪʨʫʜʦʚ ʩʪʘʞ, 

ʢʣʠʥʠʯʥʘ ʩʧʝʮʠʘʣʥʦʩʪ 

¶ ʇʦʣ 

 ɹʨʦʷʪ ʥʘ ʞʝʥʠʪʝ ʚʢʣʶʯʝʥʠ ʚ ʘʥʢʝʪʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʩʣʘʙʦ ʥʘʜʚʠʰʘʚʘ ʪʦʟʠ ʥʘ ʤʲʞʝʪʝ 

(ʊʘʙʣʠʮʘ 3). ʇʨʦʚʝʨʢʘʪʘ ʩ U ʢʨʠʪʝʨʠʷ ʟʘ ʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʝ ʧʦʢʘʟʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʚ ʧʦʢʘʟʘʪʝʣʠʪʝ [U = 0.78, P > 0.05]. ʇʦʩʣʝʜʥʦʪʦ ʦʧʨʝʜʝʣʷ 

ʝʢʚʠʚʘʣʝʥʪʥʦʩʪʪʘ ʚ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʨʠʟʥʘʢʘ Ăʧʦʣñ ʩʨʝʜ 

ʘʥʢʝʪʠʨʘʥʠʪʝ. 

 ʅʘ ʌʠʛʫʨʘ 23  ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʩʧʨʷʤʦ ʧʨʠʟʥʘʢʘ 

Ăʧʦʣñ ʚʲʚ ʚʠʜ ʥʘ ʩʪʲʣʙʦʚʠʜʥʘ ʛʨʘʬʠʢʘ ʢʘʪʦ ʧʦ ʭ ʦʩʪʘ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʜʚʝʪʝ ʢʘʪʝʛʦʨʠʠ ʥʘ 

ʧʨʦʤʝʥʣʠʚʘʪʘ ï ʤʲʞ ʠ ʞʝʥʘ, ʧʦ ʫ ʦʩʪʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʙʨʦʷʪ ʩʣʫʯʘʠ ʟʘ ʚʩʷʢʘ ʦʪ 

ʢʘʪʝʛʦʨʠʠʪʝ, ʢʦʠʪʦ ʩʝ ʩʨʝʱʘʪ ʚ ʠʟʚʘʜʢʘʪʘ, ʘ ʚʲʨʭʫ ʩʪʲʣʙʦʚʝʪʝ ʩʘ ʧʦʢʘʟʘʥʠ ʠ ʧʨʦʮʝʥʪʥʠʪʝ 

ʩʲʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʦʩʣʝʜʥʠʪʝ. 

 

       ʌʠʛ.23. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʧʨʷʤʦ ʬʘʢʪʦʨʘ Ă ʧʦʣñ 

¶ ɺʲʟʨʘʩʪ 

 ʆʪ ʠʥʪʝʨʝʩ ʟʘ ʥʘʩʪʦʷʱʝʪʦ ʧʨʦʫʯʚʘʥʝ ʝ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʚʲʟʨʘʩʪʪʘ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ 

ʣʠʮʘ. ʄʠʥʠʤʘʣʥʘʪʘ ʨʝʛʠʩʪʨʠʨʘʥʘ ʚʲʟʨʘʩʪ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʝ 24 ʛʦʜʠʥʠ, ʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 

75 ʛʦʜʠʥʠ ʢʘʪʦ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ 42.42Ñ11.9 ʛʦʜʠʥʠ. 
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ʌʠʛ.24.  ʆʮʝʥʢʘ ʥʘ ʥʦʨʤʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʷ ʚʲʟʨʘʩʪ ʚ ʠʟʚʘʜʢʘʪʘ 

ʇʣʲʪʥʦʩʪʪʘ ʚ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʚʲʟʨʘʩʪʪʘ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʥʘ ʌʠʛʫʨʘ 24 ʚ ʣʷʚʦ, ʘ ʚ 

ʜʷʩʥʦ ʝ ʧʦʢʘʟʘʥʘ ʢʦʨʝʣʘʮʠʦʥʥʘʪʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʯʝʩʪʦʪʠʪʝ ʟʘ ʬʘʢʪʦʨʘ ʠ ʪʝʦʨʝʪʠʯʥʠʪʝ 

ʯʝʩʪʦʪʠ. 

ɺʥʠʤʘʪʝʣʥʠʷʪ ʧʨʝʛʣʝʜ ʥʘ ʌʠʛʫʨʘ 24  ʠ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪ ʥʘ ʐʘʧʠʨʦ ï ʋʠʣʢʩ ʧʦʢʘʟʘʭʘ 

ʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʷ ɺ̡ ʟʨʘʩʪ, ʢʦʝʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʠ ʧʨʠ ʧʦʩʣʝʜʚʘʱʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. [ W = 0.95 , p = 0.000]. 

ʅʘ ʊʘʙʣʠʮʘ 3 ʠ ʌʠʛʫʨʘ 25 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ  ʯʝʩʪʦʪʥʠʪʝ ʨʘʟʧʨʝʜʝʣʝʥʠʷ ʥʘ ʛʨʫʧʠʪʝ 

ʠʟʚʣʝʯʝʥʠ ʟʘ ʧʦʢʘʟʘʪʝʣʷ ɺʲʟʨʘʩʪ. ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ ʙʣʠʟʢʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 

ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʚʲʚ ʚʲʟʨʘʩʪʦʚʠʪʝ ʛʨʫʧʠ ʩʲʩ ʧʦ-ʩʣʘʙʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʥʘʡ-ʚʲʟʨʘʩʪʥʠʪʝ ï 

ʥʘʜ 61 ʛʦʜʠʥʠ. ʈʘʟʣʠʢʘʪʘ ʩ ʦʩʪʘʥʘʣʠʪʝ ʬʘʢʪʦʨʠ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ [U = 6.26, P < 

0.001]. ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ ʬʦʨʤʠʨʘʥʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʝ 

ʙʣʠʟʢʦ ʩ ʥʝʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʚ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʜʷʣʦʚʝ. 

¶ ɻʦʜʠʥʠ ʪʨʫʜʦʚ ʩʪʘʞ 

ʇʦʩʣʝʜʥʠʷʪ ʬʘʢʪʦʨʠʘʣʝʥ ʧʨʠʟʥʘʢ ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʚ ʧʨʦʫʯʚʘʥʝʪʦ ʝ ʪʨʫʜʦʚʠʷʪ ʩʪʘʞ ʥʘ 

ʘʥʢʝʪʠʨʘʥʠʪʝ ʣʠʮʘ. ʅʘ ʌʠʛʫʨʘ 25 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪʜʝʣʥʠʪʝ ʩʬʦʨʤʠʨʘʥʠ ʛʨʫʧʠ ʟʘ 

ʧʦʢʘʟʘʪʝʣʷ. ʇʨʝʛʣʝʜʘ ʥʘ ʬʠʛʫʨʘʪʘ ʧʦʢʘʟʘ, ʯʝ 38% ʦʪ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʩʘ ʩ ʪʨʫʜʦʚ ʩʪʘʞ ʥʘʜ 

21 ʛʦʜʠʥʠ. 
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ʌʠʛ.25. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʧʨʷʤʦ ʬʘʢʪʦʨʘ ɺʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ 

ʆʩʪʘʥʘʣʠʪʝ ʛʨʫʧʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʩʨʘʚʥʠʪʝʣʥʦ  ʨʘʚʥʦʤʝʨʥʦ, ʢʘʪʦ ʨʘʟʣʠʢʘ ʚ ʜʷʣʦʚʝʪʝ 

ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʝʜʠʥʩʪʚʝʥʦ ʧʨʠ ʩʨʘʚʥʝʥʠʝ ʩ ʥʘʡ-ʜʦʙʨʝ ʧʨʝʜʩʪʘʚʝʥʘʪʘ ʛʨʫʧʘ [U = 4.83, P < 

0.001]. 

 

ʌʠʛ.26. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʧʨʤ̫ʦ ʬʘʢʪʦʨʘ ï ʛʦʜʠʥʠ ʪʨʫʜʦʚ ʩʪʘʞ 

  



29 

 

ɹ) ʈʝʟʫʣʪʘʪʠʚʥʠ ʧʨʠʟʥʘʮʠ ʥʘ ʥʘʙʣʶʜʝʥʠʝ 

¶ ʋʧʦʪʨʝʙʘ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ ʚ ʝʞʝʜʥʝʚʥʘʪʘ ʧʨʘʢʪʠʢʘ 

ɹʨʦʷʪ ʥʘ ʩʪʦʤʘʪʦʣʦʟʠʪʝ ʠʟʨʘʙʦʪʚʘʣʠ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ ʚʢʣʶʯʝʥʠ ʚ ʘʥʢʝʪʥʦʪʦ 

ʧʨʦʫʯʚʘʥʝ ʩʲʩʪʘʚʣʷʚʘ ʤʘʣʢʦ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʪʨʝʪʘ ʦʪ ʠʟʚʘʜʢʘʪʘ. ʇʨʦʚʝʨʢʘʪʘ ʩ U ʢʨʠʪʝʨʠʷ 

ʟʘ ʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʚ ʧʦʢʘʟʘʪʝʣʠʪʝ [U = 

5.04, P< 0.001]. ʇʦʩʣʝʜʥʦʪʦ ʦʧʨʝʜʝʣʷ ʠʟʨʘʟʝʥʘʪʘ ʨʘʟʣʠʢʘ ʚ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʪʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʨʠʟʥʘʢʘ Ăʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʪʠʧ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠñ ʩʨʝʜ 

ʘʥʢʝʪʠʨʘʥʠʪʝ. 

ʅʘ ʌʠʛʫʨʘ 27 ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʩʧʨʷʤʦ ʧʨʠʟʥʘʢʘ 

Ăʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʪʠʧ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠñ ʚʲʚ ʚʠʜ ʥʘ ʩʪʲʣʙʦʚʠʜʥʘ ʛʨʘʬʠʢʘ 

ʢʘʪʦ ʧʦ ʭ ʦʩʪʘ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʜʚʝʪʝ ʢʘʪʝʛʦʨʠʠ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ï ʧʦʣʦʞʠʪʝʣʝʥ ʠ 

ʦʪʨʠʮʘʪʝʣʝʥ ʦʪʛʦʚʦʨ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ, ʧʦ ʫ ʦʩʪʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʙʨʦʷʪ 

ʩʣʫʯʘʠ ʟʘ ʚʩʷʢʘ ʦʪ ʢʘʪʝʛʦʨʠʠʪʝ, ʢʦʠʪʦ ʩʝ ʩʨʝʱʘʪ ʚ ʠʟʚʘʜʢʘʪʘ, ʘ ʚʲʨʭʫ ʩʪʲʣʙʦʚʝʪʝ ʩʘ 

ʧʦʢʘʟʘʥʠ ʠ ʧʨʦʮʝʥʪʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʦʩʣʝʜʥʠʪʝ. 

 

ʌʠʛ.27 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʧʨʷʤʦ ʬʘʢʪʦʨʘ ï ʫʧʦʪʨʝʙʘ ʥʘ ʪʝʣʝʩʢʦʧ-

ʢʦʨʦʥʢʠ 

ʉʣʝʜʚʘʱʠʷʪ ʚʲʧʨʦʩ ʦʪ ʘʥʢʝʪʘʪʘ ʠʟʠʩʢʚʘ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʜʘ ʧʦʩʦʯʘʪ ʩ ʢʦʷ ʪʝʭʥʠʢʘ ʟʘ 

ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ ʩʘ ʨʘʙʦʪʠʣʠ ʜʦʩʝʛʘ. ʆʪʛʦʚʦʨʠʪʝ ʚʢʣʶʯʚʘʪ 4 ʪʝʭʥʠʢʠ 

ʢʘʢʪʦ ʩʣʝʜʚʘ: ʘ) 3D ʧʨʠʥʪʠʨʘʥʝ; ʙ) CAD/CAM; ʚ) FGP (Bredent); ʛ) ʬʨʝʟʦʚʘʥʝ/ʤʦʜʝʣʥʦ 

ʣʝʝʥʝ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʊʘʙʣʠʮʘ 4. 

ʆʪ ʦʙʱʦ 208 ʘʥʢʝʪʠʨʘʥʠ, 84 ʫʯʘʩʪʥʠʢʘ (40.5%) ʧʨʝʜʦʩʪʘʚʠʭʘ ʦʪʛʦʚʦʨʠ ʠ 124 (59.50%) 

ʥʝ ʦʪʛʦʚʦʨʠʭʘ ʥʘ ʚʲʧʨʦʩʠʪʝ. ɺ ʤʥʦʟʠʥʩʪʚʦʪʦ ʦʪ ʦʪʛʦʚʦʨʠʪʝ (N = 69 ʠʣʠ 33% ʦʪ 208 
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ʘʥʢʝʪʠʨʘʥʠ) ʙʝʰʝ ʦʪʙʝʣʷʟʘʥʘ ʝʜʠʥʠʯʥʘ ʪʝʭʥʠʢʘ, ʘ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ 15 (7.5% ʦʪ 208) ʙʷʭʘ 

ʧʦʩʦʯʝʥʠ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʪʝʭʥʠʢʘ. 

ʉʨʝʜ ʝʜʠʥʠʯʥʠʪʝ ʦʪʛʦʚʦʨʠ ʥʘʡ-ʯʝʩʪʦ ʬʠʛʫʨʠʨʘ  ʬʨʝʟʦʚʘʥʝ/ʤʦʜʝʣʥʦ ʣʝʝʥʝ, ʢʦʝʪʦ ʙʝʰʝ 

ʧʦʩʦʯʝʥʦ ʦʪ  46 ʫʯʘʩʪʥʠʢʘ, ʩʲʩʪʘʚʣʷʚʘʱʠ 22.1% ʦʪ ʚʩʠʯʢʠ 208 ʘʥʢʝʪʠʨʘʥʠ. ɼʝʚʝʪʥʘʜʝʩʝʪ 

ʫʯʘʩʪʥʠʢʘ, ʠʣʠ 9% ʦʪ ʮʷʣʘʪʘ ʛʨʫʧʘ, ʠʟʧʦʣʟʚʘʪ CAD/CAM, ʚ ʪʨʠ ʦʪʛʦʚʦʨʘ  (1.4%) 

ʧʨʠʩʲʩʪʚʘ  ʪʝʭʥʠʢʘʪʘ FGP (Bredent) ʠ ʝʜʠʥ ʫʯʘʩʪʥʠʢ (0.5%) ʝ ʧʦʩʦʯʠʣ 3D- ʧʨʠʥʪʠʨʘʥʝ. 

ʉʨʝʜ ʫʯʘʩʪʥʠʮʠʪʝ, ʧʨʝʜʦʩʪʘʚʠʣʠ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʪʝʭʥʠʢʘ, ʦʪʥʦʚʦ ʧʨʝʦʙʣʘʜʘʚʘ 

ʬʨʝʟʦʚʘʥʝ/ʤʦʜʝʣʥʦ ʣʝʝʥʝ, ʢʦʝʪʦ ʧʨʠʩʲʩʪʚʘ ʚ 14 ʦʪ 15 ʦʪʛʦʚʦʨʘ ʠ ʯʝʩʪʦ ʩʝ ʩʲʯʝʪʘʚʘ ʩ 

ʪʝʭʥʠʢʘʪʘ CAD/CAM, ʢʦʷʪʦ ʬʠʛʫʨʠʨʘ ʚ 12 ʦʪ ʦʙʱʦ 15 ʦʪʛʦʚʦʨʘ ʩ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʪʝʭʥʠʢʘ. 

FGP (Bredent) ʠ 3D ʧʨʠʥʪʠʨʘʥʝ ʧʨʠʩʲʩʪʚʘʪ ʚ 5 ʦʪ 15-ʪʝ ʦʪʛʦʚʦʨʠ ʩ ʢʦʤʙʠʥʘʮʠʷ ʦʪ 

ʪʝʭʥʠʢʠ. 

ʅʘ ʙʘʟʘʪʘ ʥʘ ʦʪʛʦʚʦʨʠʪʝ, ʦʙʦʙʱʝʥʠ ʥʘ ʊʘʙʣʠʮʘ 4, ʩʝ ʦʯʝʨʪʘʚʘʪ ʩʣʝʜʥʠʪʝ ʪʝʥʜʝʥʮʠʠ 

ʦʪʥʦʩʥʦ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʪʝʭʥʠʢʘ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ. 

1) ʌʨʝʟʦʚʘʥʝ/ʤʦʜʝʣʥʦ ʣʝʝʥʝ ʩʝ ʦʯʝʨʪʘʚʘ ʢʘʪʦ  ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʘʪʘ ʪʝʭʥʠʢʘ ʦʪ 

ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʘʥʢʝʪʘʪʘ, ʢʘʪʦ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʧʨʘʢʪʠʢʘ ʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʜʨʫʛʠ ʪʝʭʥʠʢʠ. 

2) CAD/CAM  ʩʝ ʦʢʘʟʚʘ ʩʣʝʜʚʘʱʘʪʘ ʧʦ ʯʝʩʪʦʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʪʝʭʥʠʢʘ, ʩʘʤʦʩʪʦʷʪʝʣʥʦ 

ʠ ʚ ʩʲʯʝʪʘʥʠʝ ʩ ʜʨʫʛʠ ʪʝʭʥʠʢʠ. 

3)  FGP (Bredent) ʠ 3D ʧʨʠʥʪʠʨʘʥʝ ʩʘ ʨʷʜʢʦ ʠʟʧʦʣʟʚʘʥʠ ʪʝʭʥʠʢʠ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘ 

ʫʯʘʩʪʚʘʱʠʪʝ ʜʝʥʪʘʣʥʠ ʣʝʢʘʨʠ  ʜʦ ʤʦʤʝʥʪʘ ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʘʥʢʝʪʘʪʘ. 
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ʊʘʙʣʠʮʘ 4. ʊʝʭʥʠʢʠ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ ʧʦʩʦʯʝʥʠ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʚ 

ʘʥʢʝʪʘʪʘ 
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ʆʩʤʠʷʪ ʚʲʧʨʦʩ ʦʪ ʘʥʢʝʪʘʪʘ ʮʝʣʠ ʜʘ ʘʛʨʝʛʠʨʘ ʚʧʝʯʘʪʣʝʥʠʷʪʘ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʦʪ ʝʬʝʢʪʘ 

ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠʪʝ ʚʲʨʭʫ ʧʦʜʚʠʞʥʦʩʪʪʘ ʥʘ ʟʲʙʠʪʝ. ʇʦ-ʢʦʥʨʝʪʥʦ, ʚʲʧʨʦʩʲʪ ʙʝʰʝ 

ʬʦʨʤʫʣʠʨʘʥ ʢʘʢʪʦ ʩʣʝʜʚʘ: ñʅʘʙʣʶʜʘʚʘʣʠ ʣʠ ʩʪʝ ʚʲʚ ʚʘʰʘʪʘ  ʧʨʘʢʪʠʢʘ  ʩʪʘʙʠʣʠʟʠʨʘʥʝ 

ʥʘ ʧʦʜʚʠʞʥʠ ʟʲʙʠ ʩʣʝʜ ʧʦʩʪʘʚʷʥʝ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ?ñ 

ʆʪ 208 ʘʥʢʝʪʠʨʘʥʠ, 50 (24%) ʦʪʛʦʚʦʨʠʭʘ ʫʪʚʲʨʜʠʪʝʣʥʦ, 120 (58%) ʠʟʙʨʘʭʘ ʦʪʛʦʚʦʨ 

Ăʅʝñ ʠ ʦʩʪʘʥʘʣʪʝ 38 (18%) ʥʝ ʧʨʝʜʦʩʪʘʚʠʭʘ ʦʪʛʦʚʦʨ. ɿʘ ʜʘ ʩʝ ʩʲʧʦʩʪʘʚʠ ʦʪʥʦʩʠʪʝʣʥʠʷ ʜʷʣ 

ʥʘ ʫʪʚʲʨʜʠʪʝʣʥʠʪʝ ʠ ʦʪʨʠʮʘʪʝʣʥʠ ʦʪʛʦʚʦʨʠ ʙʝ ʠʟʧʦʣʟʚʘʥ ʪʝʩʪʘ ʥʘ ʌʠʰʝʨ (Fisherôs exact 

test), ʢʦʡʪʦ ʧʦʢʘʟʘ ʟʥʘʯʠʤʦ ʧʦ-ʚʠʩʦʢ ʦʪʥʦʩʠʪʝʣʝʥ ʜʷʣ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ, ʩʧʦʨʝʜ 

ʥʘʙʣʶʜʝʥʠʷʪʘ ʥʘ ʢʦʠʪʦ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠʪʝ ʥʝ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ 

ʧʦʜʚʠʞʥʠ ʟʲʙʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʝʟʠ, ʢʦʠʪʦ ʩʧʦʜʝʣʠʭʘ ʧʦʣʦʞʠʪʝʣʥʠ ʥʘʙʣʶʜʝʥʠʷ, p<0.001 

(ʬʠʛ.28) 

 

*** - p < 0.001 

ʌʠʛ.28.: ʆʪʥʦʩʠʪʝʣʝʥ ʜʷʣ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʩʧʦʨʝʜ ʦʪʛʦʚʦʨʘ ʠʤ ʥʘ ʚʲʧʨʦʩʘ 

ñʅʘʙʣʶʜʘʚʘʣʠ ʣʠ ʩʪʝ ʚʲʚ ʚʘʰʘʪʘ  ʧʨʘʢʪʠʢʘ  ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʧʦʜʚʠʞʥʠ ʟʲʙʠ ʩʣʝʜ 

ʧʦʩʪʘʚʷʥʝ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ?ò 

ɺ ʧʦʩʣʝʜʥʠʷ ʚʲʧʨʦʩ ʫʯʘʩʪʥʠʮʠʪʝ ʪʨʷʙʚʘʰʝ ʜʘ ʠʟʨʘʟʷʪ ʤʥʝʥʠʝ ʜʘʣʠ ʪʝʣʝʩʢʦʧ- 

ʢʦʨʦʥʢʠʪʝ ʧʨʝʚʲʟʭʦʞʜʘʪ ʜʨʫʛʠʪʝ ʦʧʦʨʥʦ-ʟʘʜʨʲʞʥʠ ʝʣʝʤʝʥʪʠ. ʆʪ ʚʩʠʯʢʠ 208 

ʘʥʢʝʪʠʨʘʥʠ, 56 (27%) ʜʘʜʦʭʘ ʫʪʚʲʨʜʠʪʝʣʝʥ ʦʪʛʦʚʦʨ, 97 (47%) ʦʪʛʦʚʦʨʠʭʘ ʦʪʨʠʮʘʪʝʣʥʦ, 4 



33 

 

(2%) ʠʤʘʭʘ ʜʚʦʠʯʥʦ ʤʥʝʥʠʝ Ăʜʘ ʠ ʥʝñ, 2 (1%) ʜʘʜʦʭʘ ʦʪʛʦʚʦʨ Ăʥʝ ʟʥʘʷñ ʠ 49 (23%) ʥʝ 

ʦʪʛʦʚʦʨʠʭʘ ʥʘ ʚʲʧʨʦʩʘ. 

ʉʲʧʦʩʪʘʚʢʘʪʘ ʤʝʞʜʫ ʧʦʣʦʞʠʪʝʣʥʠʪʝ (ɼʘ) ʠ ʦʪʨʠʮʘʪʝʣʥʠ ʦʪʛʦʚʦʨʠ (ʅʝ) ʯʨʝʟ ʪʝʩʪʘ ʥʘ 

ʌʠʰʝʨ (Fisherôs exact test) ʧʦʢʘʟʘ ʟʥʘʯʠʤʦ ʜʦʤʠʥʠʨʘʥʝ ʥʘ ʤʥʝʥʠʝʪʦ, ʯʝ ʪʝʣʝʩʢʦʧ- 

ʢʦʨʦʥʢʠʪʝ ʥʝ ʧʨʝʚʲʟʭʦʞʜʘʪ ʜʨʫʛʠʪʝ ʦʧʦʨʥʦ-ʟʘʜʨʲʞʥʠ ʝʣʝʤʝʥʪʠ, p < 0.001 (ʬʠʛ. 29). 

 

*** - p < 0.001 

ʌʠʛ. 29: ʆʪʥʦʩʠʪʝʣʝʥ ʜʷʣ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʩʧʦʨʝʜ ʦʪʛʦʚʦʨʘ ʠʤ ʥʘ ʚʲʧʨʦʩʘ ñʉʯʠʪʘʪʝ ʣʠ, 

ʯʝ ʪʝʣʝʩʢʦʧ ʢʦʨʦʥʢʠʪʝ ʧʨʝʚʲʟʞʦʞʜʘʪ ʜʨʫʛʠʪʝ ʦʧʦʨʥʦ-ʟʘʜʨʲʞʥʠ ʝʣʝʤʝʥʪʠ?ñ 

2. ʈʝʟʫʣʪʘʪʠ ʠ ʆʙʩʲʞʜʘʥʝ ʧʦ ɿʘʜʘʯʘ ˉ2 

ʈʘʟʨʘʙʦʪʝʥʠʷʪ ʦʪ ʥʘʫʯʥʠʷ ʢʦʣʝʢʪʠʚ ʤʝʪʦʜ ʟʘ ʧʦ-ʜʦʙʨʦ ʟʘʜʲʨʞʘʥʝ ʧʨʠ ʪʝʣʝʩʢʦʧ- 

ʢʦʨʦʥʢʠʪʝ ʧʨʠʪʝʞʘʚʘ ʨʝʜʠʮʘ ʧʨʝʜʠʤʩʪʚʘ ʩʨʘʚʥʷʚʘʡʢʠ ʛʦ ʩ ʜʨʫʛʠ ʤʝʪʦʜʠ. ɽʜʥʦ ʦʪ 

ʦʩʥʦʚʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʤʝʪʦʜʘ ʝ ʜʠʟʘʡʥʘ ʥʘ ʢʦʨʦʥʢʠʪʝ, ʚʢʣʶʯʝʥʠʪʝ ʜʚʘ ʜʦʧʲʣʥʠʪʝʣʥʠ 

ʨʝʪʝʥʪʠʚʥʠ ʝʣʝʤʝʥʪʘ (ʫʣʝʡ ʠ ʧʦʣʫʩʬʝʨʘ), ʢʦʠʪʦ ʦʩʠʛʫʨʷʚʘʪ ʜʲʣʛʦʩʨʦʯʥʦ ʠ ʜʦʙʨʦ 

ʟʘʜʲʨʞʘʥʝ. ʅʘʣʠʮʝ ʩʘ ʘʚʪʦʨʠ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʝʜʠʥ ʜʦʧʲʣʥʠʪʝʣʝʥ ʨʝʪʝʥʪʠʚʝʥ 

ʝʣʝʤʝʥʪ. Lutzmann, Baumann ʠ Leʝ ʧʨʝʜʣʘʛʘʪ ʥʘʯʠʥ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʬʨʠʢʮʠʷʪʘ, 

ʠʟʨʘʙʦʪʚʘʡʢʠ ʫʣʝʡ ʥʘ ʧʲʨʚʠʯʥʘʪʘ ʢʦʨʦʥʘ, ʚ ʢʦʡʪʦ ʩʝ ʧʦʩʪʘʚʷ ʝʣʘʩʪʦʤʝʨʝʥ ʧʨʲʩʪʝʥ. ɿʘ 

ʩʲʞʘʣʝʥʠʝ ʥʷʤʘ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʚ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ, ʯʝ ʪʦʟʠ ʤʝʪʦʜ ʚʦʜʠ ʜʦ 

ʜʲʣʛʦʩʨʦʯʥʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʟʘʜʲʨʞʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠʪʝ. 
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Minagi (ʌʠʛ.31ʘ ʠ 31b) ʧʨʝʜʩʪʘʚʷ ʦʪʚʦʨʝʥʘ ʚʲʥʰʥʘ ʢʦʨʦʥʘ, ʢʦʷʪʦ ʩʝ ʟʘʮʝʧʚʘ ʩ 

ʧʦʜʨʷʟʘʥʘ ʚʲʪʨʝʰʥʘ ʢʦʨʦʥʘ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʤʦʞʝ ʜʘ ʩʝ ʧʦʚʣʠʷʝ ʥʘ ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝʪʦ 

ʥʘ ʬʨʠʢʮʠʷ.  

    
ʌʠʛ.30. ɽʣʘʩʪʠʯʝʥñ O-ʧʨʲʩʪʝʥ (134)               ʌʠʛ.30. Marburger Doppelkrone-TK-snap (126) 

      

ʌʠʛ.31ʘ. ɺʲʪʨʝʰʥʘ ʢʦʨʦʥʘ ʧʦ Minagi (140) ʌʠʛ.31ʙ. ʆʪʚʦʨʝʥʘ ʚʲʥʰʥʘ ʢʦʨʦʥʘ 

Wenz ʠ F.Emde  ʦʧʠʩʚʘʪ ʝʬʝʢʪʠʚʥʘ, ʥʦ ʩʣʦʞʥʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ TK-Snap-System, ʧʨʠ 

ʢʦʷʪʦ ʜʦʧʲʣʥʠʪʝʣʥʠʷ ʟʘʜʨʲʞʝʥ ʝʣʝʤʝʥʪ ʝ ʚʛʨʘʜʝʥ 

ʇʨʝʜʠʤʩʪʚʦ ʥʘ ʤʝʪʦʜʘ ʝ ʜʠʟʘʡʥʘ ʥʘ ʢʦʨʦʥʢʠʪʝ, ʚʢʣʶʯʝʥʠʪʝ  ʜʚʘ ʜʦʧʲʣʥʠʪʝʣʥʠ 

ʨʝʪʝʥʪʠʚʥʠ ʝʣʝʤʝʥʪʘ, ʢʦʝʪʦ ʦʩʠʛʫʨʷʚʘ ʜʦʙʨʦ ʠ ʜʲʣʛʦʩʨʦʯʥʦ ʟʘʜʲʨʞʘʥʝ.  

ʀ.ʃʝʙʝʜʝʥʢʦ  ʦʧʠʩʚʘ ʚ Ăʊʝʣʝʩʢʦʧʠʯʝʩʢʠʝ ʠ ʟʘʤʢʦʚʴʝ ʢʨʝʧʣʝʥʠʷ ʟʫʙʥʴʭ ʧʨʦʪʝʟʦʚñ 

ʬʨʠʢʮʠʦʥʥʠ ʝʣʝʤʝʥʪʠ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʧʨʫʞʠʥʥʠ ʧʦʣʫʩʬʝʨʠ, 

ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʧʦʜʚʠʞʥʘʪʘ ʯʘʩʪ ʥʘ ʧʨʦʪʝʟʘʪʘ ʠ ʦʪʚʝʨʩʪʠʷ ʟʘ ʪʘʟʠ ʧʦʣʫʩʬʝʨʘ ʚʲʚ 

ʬʠʢʩʠʨʘʥʘʪʘ ʯʘʩʪ ʥʘ ʧʨʦʪʝʟʘʪʘ (ʧʨ̡ʚʠʯʥʠʷ ʪʝʣʝʩʢʦʧ).  

ʆʩʥʦʚʥʠʪʝ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʜʦʧʲʣʥʠʪʝʣʥʠ ʨʝʪʝʥʪʠʚʥʠ ʝʣʝʤʝʥʪʠ ʩʘ, 

ʯʝ ʥʷʤʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʧʦʜʤʝʥʷʪ ʩʣʝʜ ʪʷʭʥʦʪʦ ʠʟʥʦʩʚʘʥʝ (ʚʦʜʝʱʦ ʜʦ ʟʘʛʫʙʘ ʥʘ ʩʠʣʘʪʘ 

ʥʘ ʟʘʜʲʨʞʘʥʝ) ʠ ʩʘ ʩʣʦʞʥʠ ʟʘ ʠʟʧʦʟʣʚʘʥʝ. 

ʉʣʦʞʝʥ ʝ ʠʟʙʦʨʲʪ ʥʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʪʝʣʝʩʢʦʧ-ʢʦʨʦʥʢʠ ʩ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʨʝʪʝʥʪʠʚʥʠ ʝʣʝʤʝʥʪʠ. ʈʝʜʠʮʘ ʘʚʪʦʨʠ ʠʟʧʦʣʟʚʘʪ ʢʣʘʩʠʯʝʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. 












































