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1. ʂʘʨʪʘ ʥʘ ʚʠʩʦʢʦʦʙʨʘʟʦʚʥʘʪʘ ʫʩʪʘʥʦʚʘ 

 

ʅʘʟʠʚ ʥʘ ʚʠʩʦʢʦʦʙʨʘʟʦʚʥʘʪʘ 

ʫʩʪʘʥʦʚʘ 

ʋʥʠʚʝʨʟʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ - ɹʠʪʦʣʘ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ï ɹʠʪʦʣʘ 

ʉʝʜʠʰʪʝ ʋʣ. Ăʄʘʢʝʜʦʥʩʢʘ ʬʘʣʘʥʛʘñ ʙʙ, ɹʠʪʦʣʘ 

ɺʠʜ ʥʘ ʚʠʩʦʢʦʦʙʨʘʟʦʚʥʘʪʘ 

ʫʩʪʘʥʦʚʘ (ʿʘʚʥʘ, ʧʨʠʚʘʪʥʦ- 

ʿʘʚʥʘ ʥʝʧʨʦʬʠʪʥʘ, 

ʧʨʠʚʘʪʥʘ ʥʝʧʨʦʬʠʪʥʘ, 

ʧʨʠʚʘʪʥʘ ʧʨʦʬʠʪʥʘ) 

ɱʘʚʥʘ, ʚʠʩʦʢʦ ʦʙʨʘʟʦʚʥʘ ʫʩʪʘʥʦʚʘ ï ʬʘʢʫʣʪʝʪ 

ɺʝʙ ʩʪʨʘʥʠʮʘ www.tfb.uklo.edu.mk 

ʇʦʜʘʪʦʮʠ ʟʘ ʦʩʥʦʚʘʯʦʪ (ʥʘ ʧʨʠʚʘʪʥʘ 

ʚʠʩʦʢʦʦʙʨʘʟʦʚʥʘ ʫʩʪʘʥʦʚʘ) 

ʉʦʙʨʘʥʠʝ ʥʘ ʈ. ʄʘʢʝʜʦʥʠʿʘ 

ʇʦʜʘʪʦʮʠ ʟʘ ʧʦʩʣʝʜʥʘʪʘ ʘʢʨʝʜʠʪʘʮʠʿʘ ʇʨʚ ʮʠʢʣʫʩ, 2012 ʛʦʜ. 

ɺʪʦʨ ʮʠʢʣʫʩ, 2012 ʛʦʜ. 

ʊʨʝʪ ʮʠʢʣʫʩ, 2010 ʛʦʜ.  

ʉʪʫʜʠʩʢʠ ʠ ʥʘʫʯʥʦʠʩʪʨʘʞʫʚʘʯʢʠ 

ʧʦʜʨʘʯʿʘ ʟʘ ʢʦʠ ʝ ʜʦʙʠʝʥʘ 

ʘʢʨʝʜʠʪʘʮʠʿʘ 

ʅʘʫʯʥʦ ʧʦʜʨʘʯʿʝ ʥʘ ʪʝʭʥʠʯʢʦ ïʪʝʭʥʦʣʦʰʢʠ ʥʘʫʢʠ 

ʅʘʫʯʥʠ ʧʦʣʠˁʘ: 

ɽʣʝʢʪʨʦʪʝʭʥʠʢʘ, ɽʣʝʢʪʨʦʤʘʰʠʥʩʪʚʦ, ɽʣʝʢʪʨʦʥʠʢʘ ʠ 

ʘʚʪʦʤʘʪʠʢʘ, ɽʥʝʨʛʝʪʠʢʘ, ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ, 

ʀʥʜʫʩʪʨʠʩʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʤʝʥʘ˅ʤʝʥʪ, 

ʄʘʰʠʥʩʪʚʦ, ʉʦʦʙʨʘ˃ʘʿ ʠ ʪʨʘʥʩʧʦʨʪ, ɾʠʚʦʪʥʘ 

ʩʨʝʜʠʥʘ 

ɽʜʠʥʠʮʠ ʚʦ ʩʦʩʪʘʚ ʥʘ 

ʚʠʩʦʢʦʦʙʨʘʟʦʚʥʘʪʘ ʫʩʪʘʥʦʚʘ 

ɺʦ ʩʦʩʪʘʚ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʦʪ Ăʉʚ. ʂʣʠʤʝʥʪ 

ʆʭʨʠʜʩʢʠñ- ɹʠʪʦʣʘ ʚʦ ɹʠʪʦʣʘ, ʇʨʠʣʝʧ, ʆʭʨʠʜ, 

ʂʠʯʝʚʦ ʠ ɺʝʣʝʩ 

12 ʝʜʠʥʠʮʠ (11 ʬʘʢʫʣʪʝʪʠ ʠ 1 ʠʥʩʪʠʪʫʪ) 

2 ʧʨʠʜʨʫʞʥʠ ʯʣʝʥʢʠ 

ʉʪʫʜʠʩʢʠ ʧʨʦʛʨʘʤʠ ʰʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘʘʪ 

ʚʦ ʝʜʠʥʠʮʘʪʘ ʢʦʿʘ 

ʙʘʨʘ ʧʨʦʰʠʨʫʚʘˁʝ ʥʘ ʜʝʿʥʦʩʪʘ ʩʦ 

ʚʦʚʝʜʫʚʘˁʝ ʥʘ ʥʦʚʘ/ʠ ʩʪʫʜʠʩʢʘ/ʠ 

ʧʨʦʛʨʘʤʘ/ʠ 

ʇʨʚ ʮʠʢʣʫʩ 

ʋʥʠʚʝʨʟʠʪʝʪʩʢʠ ʩʪʫʜʠʩʢʠ ʧʨʦʛʨʘʤʠ ï 

ʯʝʪʠʨʠʛʦʜʠʰʥʠ ʩʪʫʜʠʠ: 

- ʄʘʰʠʥʩʪʚʦ  

- ʀʥʜʫʩʪʨʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ 

- ʉʦʦʙʨʘ˃ʘʿʥʦ - ʪʨʘʥʩʧʦʨʪʥʦ ʠʥʞʝʥʝʨʩʪʚʦ 

- ʉʦʦʙʨʘ˃ʘʿʥʦ - ʪʨʘʥʩʧʦʨʪʥʘ ʪʝʣʝʤʘʪʠʢʘ 

- ʉʦʦʙʨʘ˃ʘʿʥʦ - ʪʨʘʥʩʧʦʨʪʥʠ ʩʠʩʪʝʤʠ ʠ 

ʪʝʭʥʦʣʦʛʠʠ 

- ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

- ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʠ ʩʠʩʪʝʤʠ 

- ʀʥʞʝʥʝʨʩʪʚʦ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʠ 

ʨʘʙʦʪʥʘ ʩʨʝʜʠʥʘ ï ʚʦ ʤʠʨʫʚʘˁʝ 

- ʄʝʭʘʪʨʦʥʠʢʘ 

ʋʥʠʚʝʨʟʠʪʝʪʩʢʠ ʩʪʫʜʠʩʢʠ ʧʨʦʛʨʘʤʠ ï  ʪʨʠʛʦʜʠʯʥʠ 

ʩʪʫʜʠʠ: 
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- ʄʝʭʘʪʨʦʥʠʢʘ 

- ʄʝʭʘʪʨʦʥʠʢʘ ï ʘʥʛʣʠʩʢʠ ʿʘʟʠʢ 

- ʉʦʦʙʨʘ˃ʘʿʥʦ ï ʪʨʘʥʩʧʦʨʪʥʦ ʠʥʞʝʥʝʨʩʪʚʦ ï 

ʘʥʛʣʠʩʢʠ ʿʘʟʠʢ 

ʉʪʨʫʯʥʠ ʩʪʫʜʠʠ ï ʪʨʠʛʦʜʠʰʥʠ 

- ɽʥʝʨʛʝʪʠʢʘ ʠ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

ɺʪʦʨ ʮʠʢʣʫʩ 

ʋʥʠʚʝʨʟʠʪʝʪʩʢʠ ʩʪʫʜʠʩʢʠ ʧʨʦʛʨʘʤʠ ï ʝʜʥʦʛʦʜʠʰʥʠ 

ʩʪʫʜʠʠ: 

- ʄʘʰʠʥʩʪʚʦ  

- ʀʥʜʫʩʪʨʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ 

- ʉʦʦʙʨʘ˃ʘʿʥʦ - ʪʨʘʥʩʧʦʨʪʥʦ ʠʥʞʝʥʝʨʩʪʚʦ 

ʘ) ʇʘʪʝʥ ʩʦʦʙʨʘ˃ʘʿ ʠ ʪʨʘʥʩʧʦʨʪ 

ʙ) ʇʘʪʝʥ ʩʦʦʙʨʘ˃ʘʿ ʠ ʪʨʘʥʩʧʦʨʪ ï ʘʥʛʣʠʩʢʠ 

ʿʘʟʠʢ 

- ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

- ɽʣʝʢʪʨʦʪʝʭʥʠʢʘ 

- ʀʥʞʝʥʝʨʩʪʚʦ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʠ 

ʨʘʙʦʪʥʘ ʩʨʝʜʠʥʘ  

- ʄʝʭʘʪʨʦʥʠʢʘ 

ʋʥʠʚʝʨʟʠʪʝʪʩʢʠ ʩʪʫʜʠʩʢʠ ʧʨʦʛʨʘʤʠ ï ʜʚʝʛʦʜʠʰʥʠ 

ʩʪʫʜʠʠ: 

- ʄʝʭʘʪʨʦʥʠʢʘ  

- ʄʝʭʘʪʨʦʥʠʢʘ ï ʘʥʛʣʠʩʢʠ ʿʘʟʠʢ 

ʊʨʝʪ ʮʠʢʣʫʩ 

ʋʥʠʚʝʨʟʠʪʝʪʩʢʠ ʩʪʫʜʠʩʢʠ ʧʨʦʛʨʘʤʠ ï ʪʨʠʛʦʜʠʰʥʠ  

ʩʪʫʜʠʠ: 

- ʄʘʰʠʥʩʪʚʦ  

- ʉʦʦʙʨʘ˃ʘʿʥʦ - ʪʨʘʥʩʧʦʨʪʥʦ ʠʥʞʝʥʝʨʩʪʚʦ 

- ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

- ʀʥʜʫʩʪʨʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ 

ʇʦʜʘʪʦʮʠ ʟʘ ʤʝʺʫʥʘʨʦʜʥʘ ʩʦʨʘʙʦʪʢʘ ʥʘ 

ʧʣʘʥʦʪ ʥʘ ʥʘʩʪʘʚʘʪʘ, ʠʩʪʨʘʞʫʚʘˁʝʪʦ 

ʠ ʤʦʙʠʣʥʦʩʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ 

ʅʘ ʊʝʭʥʠʯʢʠʦʪ ʬʘʢʫʣʪʝʪ ʚʦ ɹʠʪʦʣʘ ʩʝ ʥʝʛʫʚʘ 

ʤʝʺʫʥʘʨʦʜʥʘ ʩʦʨʘʙʦʪʢʘ ʥʘ ʧʣʘʥʦʪ ʥʘ ʥʘʩʪʘʚʘʪʘ, 

ʠʩʪʨʘʞʫʚʘˁʝʪʦ ʠ ʤʦʙʠʣʥʦʩʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʚʦ 

ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʛʨʘʤʠʪʝ ʟʘ ʤʦʙʠʣʥʦʩʪ ʥʘ ʥʘʩʪʘʚʝʥ ʠ 

ʩʪʫʜʝʥʩʢʠ ʢʘʜʘʨ (Erasmus, Erasmus + ʧʨʦʛʨʘʤʘʪʘ ʠ 

ʜʨ.), ʰʪʦ ʩʝ ʩʧʨʦʚʝʜʫʚʘ ʧʨʝʢʫ ʧʦʚʝ˃ʝ ʧʦʪʧʠʰʘʥʠ 

ʜʦʛʦʚʦʨʠ ʩʦ ʩʪʨʘʥʩʢʠ ʫʥʠʚʝʨʟʠʪʝʪʠ ʠ ʜʨʫʛʠ 

ʠʥʩʪʠʪʫʮʠʠ  

ʇʦʜʝʪʘʣʥʠ ʠʥʬʦʨʤʘʮʠʠ ʜʦʩʪʘʧʥʠ ʥʘ 

http://www.tfb.uklo.edu.mk 

ʇʦʜʘʪʦʮʠ ʟʘ ʧʨʦʩʪʦʨʦʪ ʥʘʤʝʥʝʪ ʟʘ 

ʠʟʚʝʜʫʚʘˁʝ ʥʘ ʥʘʩʪʘʚʥʘʪʘ ʠ 

ʠʩʪʨʘʞʫʚʘʯʢʘʪʘ ʜʝʿʥʦʩʪ 

ʊʝʭʥʠʯʢʠʦʪ ʬʘʢʫʣʪʝʪ - ɹʠʪʦʣʘ ʨʘʩʧʦʣʘʛʘ ʩʦ ʢʦʨʠʩʥʘ 

ʧʦʚʨʰʠʥʘ ʦʜ 5.583,44 m2, ʠ ʪʦʘ: 

Å ʘʤʬʠʪʝʘʪʘʨ  1 227,00 m2 

Å ʧʨʝʜʘʚʘʣʥʠ  19 1613,42 m2 
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Å ʣʘʙʦʨʘʪʦʨʠʠ  9 598,24 m2 

Å ʢʦʤʧʿ. ʫʯʠʣʥʠʮʠ  5 310,00 m2 

Å ʤʫʣʪʠʤʝʜʠʿʘʣʝʥ ʮʝʥʪʘʨ  1 150,00 m2 

Å ʨʘʙʦʪʠʣʥʠʮʠ  4 24,64 m2 

Å ʙʠʙʣʠʦʪʝʢʘ ʩo ʯʠʪʘʣʥʘ  1 13,95 m2 

Å ʢʘʙʠʥʝʪʠ  34 545,10 m2 

Å ʘʜʤʠʥʠʩʪʨʘʮʠʿʘ  7 201,52 m2 

Å ʩʘʣʘ ʟʘ ʩʝʜʥʠʮʠ 1 58,91 m2 

Å ʧʨʦʩʪʦʨ ʟʘ ʦʧʰʪ. ʘʢʪʠʚʥ. 1 30,00 m2 

Å ʤʘʛʘʮʠʥʠ 1 53,50 m2 

Å ʢʦʪʣʘʨʥʠʮʘ  1 46,52 m2 

Å ʪʝʣ. ʮʝʥʪ. ʠ ʧʨʦʩʪʦʨʠʿʘ ʟʘ 

ʦʜʨʞʫʚʘˁʝ 
1 233,22 m2 

Å ʭʦʣʦʚʠ, ʩʢʘʣʠ ʠ 

ʩʘʥʠʪʘʨʥʠ ʿʘʟʣʠ 
1 1686,72 m2 

 

ʇʦʜʘʪʦʮʠ ʟʘ ʦʧʨʝʤʘʪʘ ʟʘ ʠʟʚʝʜʫʚʘˁʝ ʥʘ 

ʥʘʩʪʘʚʥʘʪʘ ʠ ʠʩʪʨʘʞʫʚʘʯʢʘʪʘ ʜʝʿʥʦʩʪ 

ʂʦʤʧʿʫʪʝʨʩʢʘʪʘ ʠ ʤʝʨʥo-ʨʝʛʫʣʮʠʦʥʘ ʦʧʨʝʤʘ ʢʦʿʘ ʩʝ 

ʢʦʨʠʩʪʠ ʚʦ ʝʜʫʢʘʪʠʚʥʠʦʪ ʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠʦʪ 

ʧʨʦʮʝʩ ʝ  ʦʨʛʘʥʠʟʠʨʘʥʘ ʚʦ 8  ʣʘʙʦʨʘʪʦʨʠʠ ʠ 5 

ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʯʠʣʥʠʮʠ. 

1. ʊʝʨʤʦʪʝʭʥʠʯʢʘ ʣʘʙʦʨʘʪʦʨʠʿʘ 

2. ʃʘʙʦʨʘʪʦʨʠʿʘ ʟʘ ʤʘʰʠʥʩʢʠ ʤʘʪʝʨʠʿʘʣʠ 

3. ʃʘʙʦʨʘʪʦʨʠʿʘ ʟʘ ʝʣʝʢʪʨʦ ʝʥʝʨʛʝʪʩʢʠ ʩʠʩʪʝʤʠ 

4. ʃʘʙʦʨʘʪʦʨʠʿʘ ʟʘ ʤʦʪʦʨʥʠ ʚʦʟʠʣʘ 

5. ʃʘʙʦʨʘʪʦʨʠʿʘ ʟʘ ʝʣʝʢʪʨʦʪʝʭʥʠʢʘ 

6. ʃʘʙʦʨʘʪʦʨʠʿʘ ʟʘ ʝʣʝʢʪʨʦʥʠʢʘ ʠ ʝʣʝʢʪʨ. ʤʝʨʝˁʘ 

7. ʃʘʙʦʨʘʪʦʨʠʿʘ ʟʘ ʤʫʣʪʠʤʝʜʠʿʘ 

8. ʄʝʭʘʪʨʦʥʠʯʢʘ ʣʘʙʦʨʘʪʦʨʠʿʘ 

1. ʂʦʤʧʿʫʪʝʨʩʢʘ ʫʯʠʣʥʠʮʘ 304 

2. ʂʦʤʧʿʫʪʝʨʩʢʘ ʫʯʠʣʥʠʮʘ 305    

3. ʂʦʤʧʿʫʪʝʨʩʢʘ ʫʯʠʣʥʠʮʘ 307 

4. ʂʦʤʧʿʫʪʝʨʩʢʘ ʫʯʠʣʥʠʮʘ 408 

5. ʂʦʤʧʿʫʪʝʨʩʢʘ ʫʯʠʣʥʠʮʘ 413 

ɺʦ ʝʣʘʙʦʨʘʪʦʪ ʝ ʜʘʜʝʥ ʜʝʪʘʣʝʥ ʩʧʠʩʦʢ ʥʘ ʦʧʨʝʤʘʪʘ 

ʢʦʿʘ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʚʦ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ. 

ɹʨʦʿ ʥʘ ʩʪʫʜʝʥʪʠ ʟʘ ʢʦʠ ʝ ʜʦʙʠʝʥʘ 

ɸʢʨʝʜʠʪʘʮʠʿʘ 

520 (ʧʨʚ ʮʠʢʣʫʩ) +155 (ʚʪʦʨ ʮʠʢʣʫʩ) + 26 (ʪʨʝʪ 

ʮʠʢʣʫʩ) 

ɹʨʦʿ ʥʘ ʩʪʫʜʝʥʪʠ (ʧʨʚ ʧʘʪ ʟʘʧʠʰʘʥʠ) 195 (ʧʨʚ ʮʠʢʣʫʩ) +15 (ʚʪʦʨ ʮʠʢʣʫʩ) + 2(ʪʨʝʪ ʮʠʢʣʫʩ) 

ɹʨʦʿ ʥʘ ʣʠʮʘ ʚʦ ʥʘʩʪʘʚʥʦ-ʥʘʫʯʥʠ, 

ʥʘʫʯʥʠ ʠ ʥʘʩʪʘʚʥʠ ʟʚʘˁʘ 

57 ʥʘʩʪʘʚʥʠʮʠ ʦʜ ʢʦʠ:  

24 ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨʠ 

16 ʚʦʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨʠ 

17  ʜʦʮʝʥʪʠ 

ɹʨʦʿ ʥʘ ʣʠʮʘ ʚʦ ʩʦʨʘʙʦʪʥʠʯʢʠ ʟʚʘˁʘ 1 ʘʩʠʩʪʝʥʪ 

ʆʜʥʦʩ ʥʘ ʥʘʩʪʘʚʥʠʢ ʩʪʫʜʝʥʪʠ (ʙʨʦʿ ʥʘ 

ʩʪʫʜʝʥʪʠ ʥʘ ʝʜʝʥ ʥʘʩʪʘʚʥʠʢ) ʟʘ ʩʝʢʦʿʘ 

ʝʜʠʥʠʮʘ ʦʜʜʝʣʥʦ 

3,4 - ʧʨʚ ʮʠʢʣʫʩ 

0,3 - ʚʪʦʨ ʮʠʢʣʫʩ 
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ɺʥʘʪʨʝʰʥʠ ʤʝʭʘʥʠʟʤʠ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ 

ʠ ʢʦʥʪʨʦʣʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʩʪʫʜʠʠʪʝ 

¶ ʈʘʟʚʦʿʦʪ ʥʘ ʥʘʩʪʘʚʥʠʪʝ ʩʦʜʨʞʠʥʠ 

¶ ʈʝʘʣʠʟʘʮʠʿʘ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʦʮʝʩ 

¶ ʆʮʝʥʫʚʘˁʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ 

¶ ʀʟʨʘʙʦʪʢʘ ʥʘ ʜʠʧʣʦʤʩʢʠ ʠ ʤʘʛʠʩʪʝʨʩʢʠ ʪʨʫʜ 

¶ ʆʮʝʥʢʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʥʘʩʪʘʚʘʪʘ ʦʜ ʩʪʨʘʥʘ ʥʘ 

ʩʪʫʜʝʥʪʠʪʝ ʩʦ ʘʥʢʝʪʠ ʥʘ ʢʨʘʿʦʪ ʦʜ ʩʝʢʦʿ 

ʩʝʤʝʩʪʘʨ ʟʘ ʩʝʢʦʿ ʧʨʝʜʤʝʪ 

¶ ʆʮʝʥʢʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ 

ʦʜ ʩʪʨʘʥʘ ʥʘ ʜʠʧʣʦʤʠʨʘʥʠʪʝ ʩʪʫʜʝʥʪʠʪʝ  

¶ ɼʨʫʛʠ ʧʨʦʮʝʜʫʨʠ ʢʦʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ 

ʨʝʩʫʨʩʠʪʝ ʠ ʣʦʛʠʩʪʠʢʘʪʘ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʦʮʝʩ 

ʌʨʝʢʬʝʥʮʠʿʘ ʥʘ ʩʘʤʦʝʚʘʣʫʘʮʠʦʥʠʦʪ 

ʧʨʦʮʝʩ (ʩʝʢʦʿʘ ʛʦʜʠʥʘ, ʥʘ ʜʚʝ 

ʛʦʜʠʥʠ, ʥʘ ʪʨʠ ʛʦʜʠʥʠ) 

ʉʦ ʮʝʣ ʜʘ ʩʝ ʦʙʝʟʙʝʜʘʪ ʫʩʣʦʚʠ ʟʘ ʢʦʥʪʠʥʫʠʪʨʘʥʦ 

ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʥʘʩʪʘʚʘʪʘ 

(ʦʙʨʘʟʦʚʥʠʦʪ ʧʨʦʮʝʩ), ʩʝ ʧʨʝʜʚʠʜʫʚʘ 

ʩʘʤʦʝʚʘʣʫʘʮʠʿʘ ʩʦʛʣʘʩʥʦ ʚʘʞʝʯʢʠʪʝ ʟʘʢʦʥʩʢʠ 

ʨʝʛʫʣʘʪʠʚʠ 

ʇʦʜʘʪʦʮʠ ʟʘ ʧʦʩʣʝʜʥʘʪʘ ʩʧʨʦʚʝʜʝʥʘ 

ʥʘʜʚʦʨʝʰʥʘ ʝʚʘʣʫʘʮʠʿʘ ʥʘ ʫʩʪʘʥʦʚʘʪʘ 

ʀʟʚʝʰʪʘʿ ʟʘ ʧʦʩʣʝʜʥʘ ʩʧʨʦʚʝʜʝʥʘ ʝʚʘʣʫʘʮʠʿʘ ʥʘ 

ʥʠʚʦ ʥʘ ʋʂʃʆ ʚʦ ɹʠʪʦʣʘ ʟʘ ʧʝʨʠʦʜ 2012/13, 13/14 ʠ 

14/15 ʛʦʜ. ʀʟʚʝʰʪʘʿʦʪ ʟʘ ʧʝʨʠʦʜʦʪ ʥʘ 

ʩʘʤʦʝʚʘʣʫʘʮʠʿʘ ʥʘ ʥʠʚʦ ʥʘ ʊʌɹ ʜʘʜʝʥ ʥʘ ʚʝʙ 

ʩʪʨʘʥʘʪʘ, ʣʠʥʢ  

http://www.tfb.uklo.edu.mk/ 

ɼʨʫʛʠ ʧʦʜʘʪʦʮʠ ʢʦʠ ʫʩʪʘʥʦʚʘʪʘ ʩʘʢʘ ʜʘ 

ʛʠ ʥʘʚʝʜʝ ʢʘʢʦ ʘʨʛʫʤʝʥʪ ʟʘ ʥʝʿʟʠʥʘʪʘ 

ʫʩʧʝʰʥʦʩʪ 

ʊʌɹ ʢʘʢʦ ʚʠʩʦʢʦʦʙʨʘʟʦʚʥʘ ʠʥʩʪʠʪʫʮʠʿʘ ʚʦ ʧʦʚʝ˃ʝ 

ʦʙʣʠʮʠ ʦʧʩʪʦʿʫʚʘ ʦʜ 1961 ʛʦʜ., ʠ ʜʦ ʜʝʥ ʜʝʥʝʩ ʝ 

ʝʜʠʥʩʪʚʝʥʘ ʫʩʪʘʥʦʚʘ ʚʦ ʿʫʛʦ ï ʟʘʧʘʜʥʠʦʪ ʨʝʛʠʦʥ ʥʘ 

ʄʘʢʝʜʦʥʠʿʘ ʢʦʿʘ ʦʙʨʘʟʫʚʘ ʢʘʜʨʠ ʦʜ ʦʚʦʿ ʧʨʦʬʠʣ 

 

 

1.a. ʆʧʰʪʠ ʜʝʩʢʨʠʧʪʦʨʠ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʠ ʟʘ ʩʝʢʦʿ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʩʦʛʣʘʩʥʦ ʩʦ 

ʋʨʝʜʙʘʪʘ ʟʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʨʘʤʢʘ ʥʘ ʚʠʩʦʢʦ-ʦʙʨʘʟʦʚʥʠʪʝ ʢʚʘʣʠʬʠʢʘʮʠʠ  

 

1. ɿʥʘʝˁʝ ʠ ʨʘʟʙʠʨʘˁʝ  

¶ ʇʦʢʘʞʫʚʘʘʘʪ ʩʠʩʪʝʤʘʪʩʢʦ ʨʘʟʙʠʨʘˁʝ ʥʘ ʧʦʣʝʪʦ ʥʘ ʠʩʪʨʘʞʫʚʘˁʝ ʠ ʩʦʚʨʰʝʥʦ 

ʧʦʟʥʘʚʘˁʝ ʥʘ ʤʝʪʦʜʠ ʠ ʚʝʰʪʠʥʠ ʟʘ ʠʩʪʨʘʞʫʚʘˁʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʪʦʘ ʧʦʣʝ ʩʦʛʣʘʩʥʦ ʩʦ 

ʥʘʿʚʠʩʦʢʠʪʝ ʤʝʺʫʥʘʨʦʜʥʠ ʩʪʘʥʜʘʨʜʠ  

 

2. ʇʨʠʤʝʥʘ ʥʘ ʟʥʘʝˁʝʪʦ ʠ ʨʘʟʙʠʨʘˁʝʪʦ  

¶ ʇʦʢʘʞʫʚʘ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʪʦʣʢʫʚʘ, ʜʠʟʘʿʥʠʨʘ, ʧʨʠʤʝʥʫʚʘ ʠ ʘʜʘʧʪʠʨʘ ʩʫʰʪʠʥʩʢʠ 

ʧʨʝʜʤʝʪ ʥʘ ʠʩʪʨʘʞʫʚʘˁʝʪʦ ʩʦ ʥʘʫʯʝʥ ʠʥʪʝʛʨʠʪʝʪ  

¶ ɼʘʚʘ ʧʨʠʜʦʥʝʩ ʧʨʝʢʫ ʦʨʛʠʥʘʣʥʠ ʠʩʪʨʘʞʫʚʘˁʘ ʢʦʠ ʛʠ ʥʘʜʤʠʥʫʚʘʘʪ ʧʦʩʪʦʿʥʠʪʝ 

ʛʨʘʥʠʮʠ ʥʘ ʟʥʘʝˁʝ, ʨʘʟʚʠʚʘʿ˃ʠ ʥʦʚʠ ʟʥʘʝˁʘ, ʚʨʝʜʥʫʚʘʥʠ ʥʘ ʥʠʚʦ ʥʘ ʥʘʮʠʦʥʘʣʥʠ ʠ 

ʤʝʺʫʥʘʨʦʜʥʠ ʨʝʮʝʥʟʠʨʘʥʠ ʧʫʙʣʠʢʘʮʠʠ  
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3. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʧʨʦʮʝʥʢʘ  

¶ ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʢʨʠʪʠʯʢʘ ʘʥʘʣʠʟʘ, ʦʮʝʥʫʚʘˁʝ ʠ ʩʠʥʪʝʟʘ ʥʘ ʥʦʚʠ ʠ ʩʣʦʞʝʥʠ ʠʜʝʠ, 

ʠʤʘʿ˃ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʟʘ ʧʨʦʮʝʥʢʘ  

¶ ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʥʝʟʘʚʠʩʥʦ ʠʥʠʮʠʨʘˁʝ ʠ ʫʯʝʩʪʚʦ ʚʦ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʺʫʥʘʨʦʜʥʠ 

ʠʩʪʨʘʞʫʚʘʯʢʠ ʤʨʝʞʠ ʠ ʥʘʩʪʘʥʠ ʩʦ ʥʘʫʯʝʥ ʠʥʪʝʛʨʠʪʝʪ  

¶ ʉʧʦʩʙʥʦʩʪ ʟʘ ʥʝʟʘʚʠʩʥʦ ʠʥʠʮʠʨʘˁʝ ʥʘ ʠʩʪʨʘʞʫʚʘʯʢʠ ʠ ʨʘʟʚʦʿʥʠ ʧʨʦʝʢʪʠ, ʧʨʝʢʫ ʢʦʠ 

˃ʝ ʛʝʥʝʨʠʨʘ ʥʦʚʦ ʟʥʘʝˁʝ ʠ ʚʝʰʪʠʥʠ ʟʘ ʨʘʟʚʦʿ ʥʘ ʠʩʪʨʘʞʫʚʘʯʢʦʪʦ ʧʦʣʝ  

 

4. ʂʦʤʫʥʠʢʘʮʠʩʢʠ ʚʝʰʪʠʥʠ  

¶ ʄʦʞʝ ʜʘ ʢʦʤʫʥʠʮʠʨʘ ʩʦ ʩʚʦʠʪʝ ʢʦʣʝʛʠ, ʧʦʰʠʨʦʢʘʪʘ ʟʘʢʘʜʝʤʩʢʘ ʟʘʝʜʥʠʮʘ ʠ ʩʦ 
ʦʧʰʪʝʩʪʚʦʪʦ ʚʦ ʮʝʣʠʥʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʩʚʦʿʘʪʘ ʦʙʣʘʩʪ ʥʘ ʝʢʩʧʝʨʪʠʟʘ  

 

5. ɺʝʰʪʠʥʠ ʥʘ ʫʯʝˁʝ  

¶ ʉʝ ʦʯʝʢʫʚʘ ʜʘ ʙʠʜʝ ʩʧʦʩʦʙʝʥ ʜʘ ʧʨʦʤʦʚʠʨʘ ʚʦ ʘʢʘʜʝʤʩʢʠ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʨʘʤʢʠ ʠ 

ʚʦ ʪʝʭʥʦʣʦʰʢʠʦʪ, ʦʧʰʪʝʩʪʚʝʥʠʦʪ ʠ ʢʫʣʪʫʨʥʠʦʪ ʨʘʟʚʦʿ ʥʘ ʦʧʰʪʝʩʪʚʦ ʟʘʩʥʦʚʘʥʦ ʥʘ 

ʟʥʘʝˁʝ.  

 

 

1.ʙ. ʉʧʝʮʠʬʠʯʥʠ ʜʝʩʢʨʠʧʪʦʨʠ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʿʘʪʘ ʩʦ ʢʦʠ ʩʝ ʦʜʨʝʜʫʚʘʘʪ ʨʝʟʫʣʪʘʪʠʪʝ 

ʦʜ ʫʯʝˁʝʪʦ ʟʘ ʧʦʝʜʠʥʝʯʥʘ ʩʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ʩʦʛʣʘʩʥʦ ʩʦ ʋʨʝʜʙʘʪʘ ʟʘ ʥʘʮʠʦʥʘʣʥʘʪʘ 

ʨʘʤʢʘ ʥʘ ʚʠʩʦʢʦ-ʦʙʨʘʟʦʚʥʠʪʝ ʢʚʘʣʠʬʠʢʘʮʠʠ  

 

1. ɿʥʘʝˁʝ ʠ ʨʘʟʙʠʨʘˁʝ  

¶ ʇʦʢʘʞʫʚʘʘʘʪ ʩʠʩʪʝʤʘʪʩʢʦ ʨʘʟʙʠʨʘˁʝ ʥʘ ʧʦʣʝʪʦ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʩʦʚʨʰʝʥʦ 

ʧʦʟʥʘʚʘˁʝ ʥʘ ʤʝʪʦʜʠʪʝ ʠ ʚʝʰʪʠʥʠʪʝ ʟʘ ʠʩʪʨʘʞʫʚʘˁʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʪʦʘ ʧʦʣʝ 

ʩʦʛʣʘʩʥʦ ʩʦ ʥʘʿʚʠʩʦʢʠʪʝ ʤʝʺʫʥʘʨʦʜʥʠ ʩʪʘʥʜʘʨʜʠ  

 

2. ʇʨʠʤʝʥʘ ʥʘ ʟʥʘʝˁʝʪʦ ʠ ʨʘʟʙʠʨʘˁʝʪʦ  

¶ ʇʦʢʘʞʫʚʘ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʪʦʣʢʫʚʘ, ʜʠʟʘʿʥʠʨʘ, ʧʨʠʤʝʥʫʚʘ ʠ ʘʜʘʧʪʠʨʘ ʩʫʰʪʠʥʩʢʠ 

ʧʨʝʜʤʝʪ ʥʘ ʠʩʪʨʘʞʫʚʘˁʝʪʦ ʦʜ ʧʦʣʝʪʦ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʩʦ ʥʘʫʯʝʥ ʠʥʪʝʛʨʠʪʝʪ  

¶ ɼʘʚʘ ʧʨʠʜʦʥʝʩ ʧʨʝʢʫ ʦʨʛʠʥʘʣʥʠ ʠʩʪʨʘʞʫʚʘˁʘ ʦʜ ʛʨʘʬʠʯʢʦʪʦ ʠʥʞʝʥʝʨʩʪʚʦ ʢʦʠ ʛʠ 

ʥʘʜʤʠʥʫʚʘʘʪ ʧʦʩʪʦʿʥʠʪʝ ʛʨʘʥʠʮʠ ʥʘ ʟʥʘʝˁʝ, ʨʘʟʚʠʚʘʿ˃ʠ ʥʦʚʠ ʟʥʘʝˁʘ, ʚʨʝʜʥʫʚʘʥʠ ʥʘ 

ʥʠʚʦ ʥʘ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʺʫʥʘʨʦʜʥʠ ʨʝʮʝʥʟʠʨʘʥʠ ʧʫʙʣʠʢʘʮʠʠ  

¶ ʀʩʪʨʘʞʫʚʘ, ʘʥʘʣʠʟʠʨʘ ʜʘʜʝʥ ʧʨʦʙʣʝʤ ʦʜ ʦʙʣʘʩʪʘ ʥʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ, 

ʛʦ  ʨʘʟʚʠʚʘ ʩʚʦʝʪʦ ʢʨʠʪʠʯʥʦ ʤʠʩʣʝˁʝ, ʩʦʙʠʨʘ ʨʝʰʝʥʠʿʘ ʠ ʛʠ ʧʨʝʜʚʠʜʫʚʘ 

ʧʦʟʠʪʠʚʥʠʪʝ ʠ ʥʝʛʘʪʠʚʥʠʪʝ ʩʪʨʘʥʠ ʥʘ ʪʠʝ ʨʝʰʝʥʠʿʘ 

¶ ʇʦʢʘʞʫʚʘ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʩʘʤʦʩʪʦʿʥʘ ʠ ʢʚʘʣʠʪʝʪʥʘ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʚʦ 

ʩʢʣʘʜ ʩʦ ʧʦʪʨʝʙʠʪʝ 

¶ ʉʧʦʩʦʙʝʥ ʝ ʟʘ ʨʘʟʚʠʚʘˁʝ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʩʪʘʧʢʠ ʚʦ ʩʚʦʿʘʪʘ ʦʙʣʘʩʪ, 

ʢʦʨʠʩʪʝʿ˃ʠ ʛʠ ʥʘʿʩʦʚʨʝʤʝʥʝʥʠʪʝ ʟʥʘʝˁʝ 
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3. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʧʨʦʮʝʥʢʘ  

¶ ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʢʨʠʪʠʯʢʘ ʘʥʘʣʠʟʘ, ʦʮʝʥʫʚʘˁʝ ʠ ʩʠʥʪʝʟʘ ʥʘ ʥʦʚʠ ʠ ʩʣʦʞʝʥʠ ʠʜʝʠ, 

ʠʤʘʿ˃ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʟʘ ʧʨʦʮʝʥʢʘ ʚʦ ʧʦʣʝʪʦ ʥʘ ɻʨʘʬʠʯʢʦʪʦ ʠʥʞʝʥʝʨʩʪʚʦ  

¶ ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʥʝʟʘʚʠʩʥʦ ʠʥʠʮʠʨʘˁʝ ʠ ʫʯʝʩʪʚʦ ʚʦ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʺʫʥʘʨʦʜʥʠ 

ʠʩʪʨʘʞʫʚʘʯʢʠ ʤʨʝʞʠ ʠ ʥʘʩʪʘʥʠ ʩʦ ʥʘʫʯʝʥ ʠʥʪʝʛʨʠʪʝʪ ʚʦ ʧʦʣʝʪʦ ʥʘ ɻʨʘʬʠʯʢʦʪʦ 

ʠʥʞʝʥʝʨʩʪʚʦ 

¶ ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʢʨʠʪʠʯʢʘ ʧʨʦʮʝʥʘ ʥʘ ʠʩʪʨʘʞʫʚʘʯʢʘʪʘ ʨʘʙʦʪʘ ʥʘ ʜʨʫʛʠ, ʢʘʢʦ ʠ  ʟʘ 

ʩʘʤʦʩʪʦʿʥʦ ʠ ʥʝʟʘʚʠʩʥʦ ʠʥʠʮʠʨʘˁʝ ʠ ʚʦʜʝˁʝ ʥʘ ʦʨʠʛʠʥʘʣʥʠ ʠ ʥʘʫʯʥʦ ʨʝʣʝʚʘʥʪʥʠ 

ʠʩʪʨʘʞʫʚʘʯʢʠ ʠ ʨʘʟʚʦʿʥʠ ʧʨʦʝʢʪʠ ʚʦ ʧʦʣʝʪʦ ʥʘ ɻʨʘʬʠʯʢʦʪʦ ʠʥʞʝʥʝʨʩʪʚʦ, ʧʨʝʢʫ ʢʦʠ 

˃ʝ ʛʝʥʝʨʠʨʘ ʥʦʚʦ ʟʥʘʝˁʝ ʠ ʚʝʰʪʠʥʠ ʟʘ ʨʘʟʚʦʿ ʥʘ ʠʩʪʨʘʞʫʚʘʯʢʦʪʦ ʧʦʣʝ  

 

4. ʂʦʤʫʥʠʢʘʮʠʩʢʠ ʚʝʰʪʠʥʠ  

¶ ʄʦʞʝ ʜʘ ʢʦʤʫʥʠʮʠʨʘ ʠ ʜʘ ʛʠ ʧʨʝʥʝʩʝ ʩʚʦʠʪʝ ʩʪʨʫʯʥʠ ʟʥʘʝˁʘ ʠ ʠʜʝʠ ʥʘ ʩʚʦʠʪʝ 

ʢʦʣʝʛʠ, ʧʦʰʠʨʦʢʘʪʘ ʟʘʢʘʜʝʤʩʢʘ ʟʘʝʜʥʠʮʘ ʠ ʦʧʰʪʝʩʪʚʦʪʦ ʚʦ ʮʝʣʠʥʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 

ʩʚʦʿʘʪʘ ʦʙʣʘʩʪ ʥʘ ʝʢʩʧʝʨʪʠʟʘ, ʧʨʝʢʫ ʧʠʰʘʥʠ ʠʟʚʝʰʪʘʠ ʠ ʫʩʥʠ ʧʨʝʟʝʥʪʘʮʠʠ, 

ʢʦʨʠʩʪʝʿ˃ʠ ʩʦʦʜʚʝʪʥʘ ʪʝʨʤʠʥʦʣʦʛʠʿʘ 

¶ ʄʦʞʝ ʜʘ ʛʦ ʧʨʦʤʦʚʠʨʘ ʪʝʭʥʦʣʦʰʢʠʦʪ, ʦʧʰʪʝʩʪʚʝʥʠʦʪ ʠ ʢʫʣʪʫʨʥʠʦʪ ʥʘʧʨʝʜʦʢ ʥʘ 

ʧʦʣʝʪʦ ʥʘ ɻʨʘʬʠʯʢʦʪʦ ʠʥʞʝʥʝʨʩʪʚʦ ʚʦ ʘʢʘʜʝʤʩʢʘʪʘ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʘʪʘ ʩʨʝʜʠʥʘ 

¶ ʉʧʦʩʦʙʝʥ ʝ ʟʘ ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

 

5. ɺʝʰʪʠʥʠ ʥʘ ʫʯʝˁʝ  

¶ ʉʝ ʦʯʝʢʫʚʘ ʜʘ ʙʠʜʝ ʩʧʦʩʦʙʝʥ ʜʘ ʧʨʦʤʦʚʠʨʘ ʚʦ ʘʢʘʜʝʤʩʢʠ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʨʘʤʢʠ ʠ 
ʚʦ ʪʝʭʥʦʣʦʰʢʠʦʪ, ʦʧʰʪʝʩʪʚʝʥʠʦʪ ʠ ʢʫʣʪʫʨʥʠʦʪ ʨʘʟʚʦʿ ʥʘ ʦʧʰʪʝʩʪʚʦ ʟʘʩʥʦʚʘʥʦ ʥʘ 

ʟʥʘʝˁʝ.  

¶ ʆʩʧʦʩʦʙʝʥ ʝ ʜʘ ʧʨʦʜʦʣʞʠ ʩʦ ʫʩʦʚʨʰʫʚʘˁʝ ʧʨʝʢʫ ʩʦʧʩʪʚʝʥʘ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘ 

ʨʘʙʦʪʘ 

¶ ʆʩʧʦʩʦʙʝʥ ʝ ʟʘ ʩʣʝʜʝˁʝ ʥʘ ʩʦʚʨʝʤʝʥʠʪʝ ʜʦʩʪʠʛʥʫʚʘˁʘ ʚʦ ʧʦʣʝʪʦ ɻʨʘʬʠʯʢʦ 
ʠʥʞʝʥʝʨʩʪʚʦ. 

  

 

 

2. ʆʜʣʫʢʘ ʟʘ ʫʩʚʦʿʫʚʘˁʝ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʦʜ ʅʘʩʪʘʚʥʦ ʥʘʫʯʥʠʦʪ ʩʦʚʝʪ ʥʘ 

ʝʜʠʥʠʮʘʪʘ, ʦʜʥʦʩʥʦ ʉʦʚʝʪʦʪ ʥʘ ʥʘʫʯʥʘʪʘ ʫʩʪʘʥʦʚʘ 

 

 ʅʘ ʩʝʜʥʠʮʘʪʘ ʥʘ ʅʘʩʪʘʚʥʦ- ʥʘʫʯʥʠʦʪ ʩʦʚʝʪ ʥʘ ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ï ɹʠʪʦʣʘ, ʦʜʨʞʘʥʘ 

ʥʘ 21.01.2016 ʛʦʜ., ʙʝʰʝ ʨʘʟʛʣʝʜʘʥ ʠ ʩʦ ʦʜʣʫʢʘ ʙʨ. 02-33/7, ʙʝʰʝ ʫʩʚʦʝʥ ʝʣʘʙʦʨʘʪʦʪ ʟʘ  

ʦʨʛʘʥʠʟʠʨʘˁʝ ʪʨʝʪ ʮʠʢʣʫʩ ʫʥʠʚʝʨʟʠʪʝʪʩʢʠ ʩʪʫʜʠʠ ʧʦ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ ʥʘ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ. ʆʜʣʫʢʘʪʘ ʝ ʜʘʜʝʥʘ ʚʦ ʧʨʠʣʦʛ.  
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˿́̂˨ˮ˿˴ˢ ˽˾˻˥˾ˢ˸ˢ - ˥ ˾ˢ̅ˮ̉˴˻ ˮ˹ˬ˩˹˩˾˿́ˤ˻ ˮ ˨ˮ˭ˢ˳˹ 
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3. ʆʜʣʫʢʘ ʟʘ ʫʩʚʦʿʫʚʘˁʝ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʦʜ ʈʝʢʪʦʨʩʢʘʪʘ ʫʧʨʘʚʘ ʠʣʠ 

ʋʥʠʚʝʨʟʠʪʝʪʩʢʠʦʪ ʩʝʥʘʪ, ʦʜʥʦʩʥʦ ʉʦʚʝʪʦʪ ʥʘ ʥʘʫʯʥʘʪʘ ʫʩʪʘʥʦʚʘ 

 

 ʅʘ ʩʝʜʥʠʮʘʪʘ ʥʘ ʉʝʥʘʪʦʪ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʦʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ- ɹʠʪʦʣʘ, 

ʦʜʨʞʘʥʘ ʥʘ 28.01.2016 ʛʦʜ., ʩʦ ʦʜʣʫʢʘ ʙʨ. 14-37/6-4 ʦʜ 28.01.2016 ʛʦʜ., ʝ ʫʩʚʦʝʥ ʝʣʘʙʦʨʘʪʦʪ 

ʟʘ  ʦʨʛʘʥʠʟʠʨʘˁʝ ʪʨʝʪ ʮʠʢʣʫʩ ʫʥʠʚʝʨʟʠʪʝʪʩʢʠ ʩʪʫʜʠʠ ʧʦ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

ʥʘ ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ. ʆʜʣʫʢʘʪʘ ʝ ʜʘʜʝʥʘ ʚʦ ʧʨʠʣʦʛ, ʥʘ ʢʨʘʿʦʪ ʦʜ ɽʣʘʙʦʨʘʪʦʪ. 



 

̂˹ˮˤ˩˾˭ˮ́˩́ α˿ˤΦ ˴˶ˮ˸˩˹́ ˻̆˾ˮ˨˿˴ˮάΣ ́˩̆˹ˮ̉˴ˮ ̅ˢ˴̂˶́˩́ 
тллл ˣˮ́˻˶ˢΣ ͯ͡Φ ˮˤ˻ ˶˻˶ˢ ˾ˮˣˢ˾ ˣˣ 

 

˿́̂˨ˮ˿˴ˢ ˽˾˻˥˾ˢ˸ˢ - ˥ ˾ˢ̅ˮ̉˴˻ ˮ˹ˬ˩˹˩˾˿́ˤ˻ ˮ ˨ˮ˭ˢ˳˹ 
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4. ʅʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʦ ʧʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ,ʢʘʜʝ ʧʨʠʧʘʺʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ 

 

ʉʦʛʣʘʩʥʦ ʄʝʺʫʥʘʨʦʜʥʘʪʘ ʌʨʘʩʢʘʪʠʝʚʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ, ʩʪʫʜʠʩʢʘʪʘ  ʧʨʦʛʨʘʤʘ  ʥʘ  

ʪʨʝʪ ʮʠʢʣʫʩ ʩʪʫʜʠʠ  ʧʨʠʧʘʺʘ  ʥʘ  ʥʘʫʯʥʦʪʦ ʧʦʜʨʘʯʿʝ  ʥʘ  ʊʝʭʥʠʯʢʦ- ʪʝʭʥʦʣʦhʢʠ ʥʘʫʢʠ (2), 

ʚʦ ʧʦʣʝʪʦ 208 ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ. 

 

5. ʉʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ (ʪʨʝʪ ʮʠʢʣʫʩ) 

 

ʉʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʝ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʫʥʠʚʝʨʟʠʪʝʪʩʢʠ ʩʪʫʜʠʠ, ʩʧʦʨʝʜ ʤʦʜʝʣʦʪ 

4+1+3. ʉʧʦʨʝʜ ʅʘʮʠʦʥʘʣʥʘʪʘ ʨʘʤʢʘ ʥʘ ʚʠʩʦʢʦʦʙʨʘʟʦʚʥʠʪʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʝ VIII ʥʠʚʦ. 

ɼʦʢʪʦʨʩʢʠʪʝ ʩʪʫʜʠʠ ʩʝ ʦʨʛʘʥʠʟʠʨʘʘʪ ʧʨʝʢʫ ʘʢʨʝʜʠʪʠʨʘʥʠ ʩʪʫʜʠʩʢʠ ʧʨʦʛʨʘʤʠ ʚʦ 

ʩʦʛʣʘʩʥʦʩʪ ʩʦ ɽʚʨʦʧʩʢʠʦʪ ʩʠʩʪʝʤ ʟʘ ʧʨʝʥʦʩ ʠ ʘʢʫʤʫʣʘʮʠʿ ʘ   ʥʘ ʢʨʝʜʠʪʠ (ʚʦ 

ʧʦʥʘʪʘʤʦʥhʠʦʪ ʪʝʢʩʪ ɽʂʊʉ), ʦʜʥʦʩʥʦ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʝʜʠʥʩʪʚʝʥʠʦʪ 

ʢʨʝʜʠʪ ʪʨʘʥʩʬʝʨ ʩʠʩʪʝʤ ʠ ʧʨʝʤʠʥʦʪ ʦʜ ʝʜʥʘ ʥʘ ʜʨʫʛʘ ʩʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ, ʦʜʥʦʩʥʦ ʦʜ ʝʜʥʘ 

ʥʘ ʜʨʫʛʘ ʝʜʠʥʠʮʘ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʦʪ. 

ɼʦʢʪʦʨʩʢʠʪʝ ʩʪʫʜʠʠ ʪʨʘʘʪ ʪʨʠ ʛʦʜʠʥʠ ( ʝhʩʪ ʩʝʤʝʩʪʨʠ) ʠ ʧʨʠʪʦʘ ʩʝ ʦʩʪʚʘʨʫʚʘʘʪ 180   

ʝʚʨʦʧʩʢʠ   ʢʨʝʜʠʪʠ,   ʦʜʥʦʩʥʦ   60   ʢʨʝʜʠʪʠ   ʚʦ   ʪʝʢʦʪ   ʥʘ   ʝʜʥʘ   ʫʯʝʙʥʘ   ʛʦʜʠʥʘ. ʉʪʫʜʝʥʪʠʪʝ 

ʟʘʧʠh ʘʥʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ ʠʩʪʠʪʝ ʪʨʝʙʘ ʜʘ ʛʠ ʟʘʚʨ ʘhʪ ʥʘʿʜʦʮʥʘ ʝhʩʪ ʛʦʜʠʥʠ ʦʜ 

ʟʘʧʠh ʫʚʘˁʝʪʦ. 

ʇʦ  ʧʦʣʘʛʘˁʝʪʦ  ʥʘ  ʩʠʪʝ  ʠʩʧʠʪʠ  ʠ  ʨʝʘʣʠʟʘʮʠʿʘʪʘ  ʥʘ  ʩʠʪʝ  ʜʨʫʛʠ  ʧʨʝʜʚʠʜʝʥʠ 

ʘʢʪʠʚʥʦʩʪʠ ʦʜ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ - ʜʦʢʪʦʨʩʢʠ  ʩʪʫʜʠʠ, ʩʦ ʠʟʨʘʙʦʪʢʘʪʘ ʠ ʘʿʚʥʘʪʘ ʦʜʙʨʘʥʘ ʥʘ 

ʜʦʢʪʦʨʩʢʠʦʪ ʪʨʫʜ ʩʝ ʩʪʝʢʥʫʚʘ ʥʘʫʯʝʥ ʥʘʟʠʚ ɼʦʢʪʦʨ ʥʘ ʥʘʫʢʠ (dr. sc.) ʦʜ ʧʦʣʝʪʦ ʥʘ 

ʛʨʘʬʠʯʢʦʪʦ ʠʥʞʝʥʝʨʩʪʚʦ. 

 

6. ʎʝʣ ʠ ʦʧʨʘʚʜʘʥʦʩʪ ʟʘ ʚʦʚʝʜʫʚʘˁʝ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ 

 

ɹʨʟʠʦʪ   ʨʘʟʚʦʿ   ʥʘ   ʪʝʭʥʠʢʘʪʘ   ʠ   ʪʝʭʥʦʣʦʛʠʿ ʘʪʘ,   ʧʦʪʪʠʢʥʘʪ   ʦʜ   ʨʘʟʚʦʿʦʪ   ʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ  ʧʦʪʪʠʢʥʫʚʘʘʪ ʩ® ʧʦʛʦʣʝʤʘ 

ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪ  ʠ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪ ʥʘ ʥʘʫʢʘʪʘ,   ʧʦʪʨʝʙʘ ʟʘ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʿ ʘ ʥʘ ʟʥʘʝˁʘʪʘ ʟʘ ʩʦʚʣʘʜʫʚʘˁʝ ʥʘ ʦʜʨʝʜʝʥʠ ʧʨʦʮʝʩʠ ʠ ʥʠʚʥʘ ʧʦʩʪʦʥʿʘ 

ʥʘʜʦʛʨʘʜʙʘ ʧʦʨʘʜʠ ʩʦʚʣʘʜʫʚʘˁʝ ʥʘ ʩ® ʧʦʙʨʟʠʪʝ ʪʝʭʥʦʣʦh ʢʠ ʠ ʨʘʙʦʪʥʠ ʧʨʦʤʝʥʠ. ʆʚʘ 

ʧʨʝʪʩʪʘʚʫʚʘ ʙʘʨʘˁʝ ʟʘ ʧʨʝʠʩʧʠʪʫʚʘˁʝ ʥʘ ʧʦʩʪʦʥʿʠʪʝ ʜʦʜʠʧʣʦʤʩʢʠ ʠ ʧʦʩʣʝʜʠʧʣʦʤʩʢʠ 

ʩʪʫʜʠʠ ʠ ʥʠʚʝʥ ʧʦʩʪʦʘʿʥ ʨʝʜʠʟʘʿʥ ʠ ʦʙʚʨʩʢʘ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʦʪ ʜʘ ʩʪʫʜʠʩʢʠʪʝ ʧʨʦʛʨʘʤʠ ʛʠ 

ʫʩʢʣʘʜʠ ʩʦ ʩʪʘʚʦʚʠʪʝ ʥʘ ɹʦʣʦˁʩʢʘʪʘ ʜʝʢʣʘʨʘʮʠʿ ʘ. ʎʝʣʪʘ ʝ ʛʨʘʬʠʯʢʠʪʝ ʠʥʞʝʥʝʨʠ ʜʘ   ʛʠ   

ʩʦʚʣʘʜʘʘʪ   ʧʦʪʨʝʙʥʠʪʝ   ʟʥʘʝˁʘ,   ʧʦʨʘʜʠ   ʚʢʣʫʯʫʚʘˁʝ   ʥʘ   ʩʪʦʧʘʥʩʪʚʦʪʦ   ʚʦ ʝʚʨʦʧʩʢʠʪʝ 

ʠʥʪʝʛʨʘʮʠʠ. 

ʄʝʺʫ ʩʪʨʫʯʥʠʪʝ ʦʙʣʘʩʪʠ ʟʘ ʢʦʠ ʩʝ ʦʯʝʢʫʚʘ ʥʘʪʘʤʦʝhʥ ʩʠʣʝʥ ʧʦʜʝʤ ʚʦ XXI  ʚʝʢ, 

ʩʝʢʘʢʦ ʤʦʞʝ ʜʘ ʩʝ ʚʙʨʦʠ ʠ ʛʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ. ɹʨʟʠʦʪ ʨʘʟʚʦʿ ʥʘ ʛʨʘʬʠʯʢʘʪʘ 

ʠʥʜʫʩʪʨʠʿʘ, ʧʦʩʝʙʥʦ ʥʘ ʥʦʚʠʪʝ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʜʦʚʝʜʝ ʜʦ ʟʛʦʣʝʤʝʥ ʠʥʪʝʨʝʩ ʟʘ 

ʛʨʘʬʠʯʢʘʪʘ ʦʙʣʘʩʪ. 

ʆʪʪʘʤʫ  ʠ  ʟʥʘʯʝˁʝʪʦ  ʥʘ  ʛʨʘʬʠʯʢʦʪʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ,  ʢʦʝ  ʪʨʝʙʘ  ʜʘ  ʦʙʝʟʙʝʜʠ 

ʙʨʟ, ʝʬʠʢʘʩʝʥ ʠ ʥʘʿʜʦʙʘʨ ʥʘʯʠʥ ʥʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʢʘʧʘʮʠʪʝʪʠ. 
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ʊʝʭʥʠʯʢʠʦʪ  ʬʘʢʫʣʪʝʪ  ʠʥʪʝʥʟʠʚʥʦ  ʩʝ  ʨʘʟʚʠʚʘhʝ,  ʪʘʢʘ  h ʪʦ  ʜʝʥʝʩ  ʧʨʝʨʘʩʥʘ  ʚʦ ʝʜʥʘ   

ʦʜ   ʥʘʫʿʛʣʝʜʥʠʪʝ   ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʥʠ   ʠʥʩʪʠʪʫʮʠʠ   ʚʦ   ʈʝʧʫʙʣʠʢʘ   ʄʘʢʝʜʦʥʠʿ ʘ. ʄʠʩʠʿ ʘʪʘ  

ʥʘ  ʬʘʢʫʣʪʝʪʦʪ  ʝ  ʦʨʛʘʥʠʟʠʨʘˁʝ  ʠ  ʠʟʚʝʜʫʚʘˁʝ  ʥʘ  ʘʢʘʜʝʤʩʢʠ  ʠ  ʩʪʨʫʯʥʠ ʩʪʫʜʠʩʢʠ 

ʧʨʦʛʨʘʤʠ ʠ ʨʘʟʚʦ ʿʠ ʨʝʘʣʠʟʘʮʠʿ ʘ ʥʘ ʥʘʫʯʥʘ ʠ ʩʪʨʫʯʥʘ ʨʘʙʦʪʘ ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʪʝʭʥʠʯʢʦ-

ʪʝʭʥʦʣʦhʢʠʪʝ  ʥʘʫʢʠ. ɺʠʟʠʿ ʘʪʘ ʥʘ ʬʘʢʫʣʪʝʪʦʪ ʝ ʜʘ ʙʠʜʝ ʣʠʜʝʨ ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʚʠʩʦʢʦʪʦ   

ʦʙʨʘʟʦʚʘʥʠʝ   ʠ   ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘ   ʨʘʙʦʪʘ   ʚʦ   ʄʘʢʝʜʦʥʠʿ ʘ   ʠ   ʜʘ   ʝ ʧʨʝʧʦʟʥʘʪʣʠʚ 

ʚʦ ʩʚʝʪʩʢʘʪʘ ʘʢʘʜʝʤʩʢʘ ʩʨʝʜʠʥʘ. 

ɼʝʥʝʩ,  ʚʦ  ʦʩʪʚʘʨʫʚʘˁʝʪʦ  ʥʘ  ʤʠʩʠʿ ʘʪʘ  ʠ  ʚʠʟʠʿ ʘʪʘ  ʥʘ  ʬʘʢʫʣʪʝʪʦʪ,  ʨʘʙʦʪʘʪ  58 

ʥʘʩʪʘʚʥʠʮʠ ʠ ʩʦʨʘʙʦʪʥʠʮʠ. 

 ʅʘ ʊʝʭʥʠʯʢʠʦʪ ʬʘʢʫʣʪʝʪ ʧʨʠ ʋʥʠʚʝʨʟʠʪʝʪʦʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ - ɹʠʪʦʣʘ, ʚʦ 

ʨʘʤʢʠʪʝ ʥʘ ʪʝʭʥʠʯʢʠʪʝ ʥʘʫʢʠ, ʚʦ ʥʘʫʯʥʦʪʦ ʧʦʣʝ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ, ʩʝ ʦʨʛʘʥʠʟʠʨʘʘʪ ʠ 

ʠʟʚʝʜʫʚʘʘʪ ʩʣʝʜʥʠʪʝ ʘʢʘʜʝʤʩʢʠ ʩʪʫʜʠʠ: 
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1 ʛʦʜʠʥʘ 

ɺʊʆʈ ʮʠʢʣʫʩ 

ʇʦʩʣʝʜʠʧʣʦʤʩʢʠ 
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4 ʛʦʜʠʥʠ 

 

ʇʈɺ ʮʠʢʣʫʩ 
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ʉʪʫʜʠʩʢʘʪʘ  ʧʨʦʛʨʘʤʘ  ʥʘ  ʜʦʢʪʦʨʩʢʠʪʝ  ʩʪʫʜʠʠ  ʧʦ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

ʝ  ʩʦʩʪʘʚʝʥʘ  ʦʜ ʟʘʜʦʣʞʠʪʝʣʥʠ ʠ ʠʟʙʦʨʥʠ ʧʨʝʜʤʝʪʠ.  

ɺʢʫʧʥʠʦʪ ʘʥʛʘʞʤʘʥ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʟʘ ʩʦʚʣʘʜʫʚʘˁʝ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʥʘ 

ʜʦʢʪʦʨʩʢʠʪʝ ʩʪʫʜʠʠ ʩʝ ʩʦʩʪʦʠ ʦʜ ʘʢʪʠʚʥʘ ʥʘʩʪʘʚʘ (ʧʨʝʜʘʚʘˁʘ ʠ ʩʪʫʜʠʩʢʘ ʠʩʪʨʘʞʫʚʘʯʢʘ 

ʨʘʙʦʪʘ),  ʩʘʤʦʩʪʦʥʿʘ  ʨʘʙʦʪʘ  ʠ  ʠʩʧʠʪʠ.  ɼʝʣ  ʦʜ  ʚʢʫʧʥʠʦʪ  ʬʦʥʜ  ʥʘ  ʯʘʩʦʚʠ  ʥʘ  ʦʜʜʝʣʥʠ 

ʧʨʝʜʤʝʪʠ ʢʦʠ ʩʝ ʧʨʝʜʚʠʜʝʥʠ ʟʘ ʩʪʫʜʠʩʢʦ-ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ, ʩʪʫʜʝʥʪʦʪ ʛʠ ʨʝʘʣʠʟʠʨʘ ʩʦ  

ʨʘʙʦʪʘ  ʚʦ  ʣʘʙʦʨʘʪʦʨʠʿʘ,  ʧʨʠʧʨʝʤʘ  ʟʘ  ʠʩʪʨʘʞʫʚʘˁʝ  ʚʦ  ʨʘʤʢʠʪʝ  ʥʘ  ʜʦʢʪʦʨʩʢʠʦʪ ʪʨʫʜ, 

ʫʯʝʩʪʚʦ ʥʘ ʥʘʫʯʥʦ-ʩʪʨʫʯʥʠ ʩʝʤʠʥʘʨʠ, ʩʠʤʧʦʟʠʫʤʠ, ʢʦʥʛʨʝʩʠ, ʥʘʫʯʥʦ-

ʠʩʪʨʘʞʫʚʘʯʢʘ  ʨʘʙʦʪʘ  ʠ  ʩʦ  ʟʘʜʦʣʞʠʪʝʣʥʦ  ʦʙʿʘʚʫʚʘˁʝ  ʥʘ  ʪʨʫʜʦʚʠ.  ʇʦʜʝʪʘʣʝʥ  ʦʧʠʩ  ʥʘ 

ʚʠʜʦʚʠʪʝ  ʥʘ  ʘʢʪʠʚʥʦʩʪʠ  ʥʘ  ʯʘʩʦʚʠʪʝ  ʩʦ  ʘʢʪʠʚʥʘ  ʥʘʩʪʘʚʘ  ʝ  ʜʘʜʝʥ  ʚʦ  ʩʦʜʨʞʠʥʘʪʘ  ʥʘ 

ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ. 
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ʉʪʫʜʠʩʢʘʪʘ   ʧʨʦʛʨʘʤʘ   ʥʘ   ʜʦʢʪʦʨʩʢʠʪʝ   ʩʪʫʜʠʠ   ʧʦ  ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ 

ʜʠʟʘʿʥ ʧʨʝʪʩʪʘʚʫʚʘ ʥʘʜʦʛʨʘʜʙʘ ʥʘ ʩʪʝʢʥʘʪʠʪʝ ʬʫʥʜʘʤʝʥʪʘʣʥʠ ʟʥʘʝˁʘ ʠ ʚʝʰʪʠʥʠ ʦʜ 

ʦʧh ʪʠʪʝ ʠ ʩʪʨʫʯʥʠʪʝ ʧʨʝʜʤʝʪʠ ʥʘ ʜʦʜʠʧʣʦʤʩʢʠʪʝ ʠ ʧʦʩʣʝʜʠʧʣʦʤʩʢʠʪʝ ʩʪʫʜʠʠ ʧʦ 

ʛʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʥʘ ʊʝʭʥʠʯʢʠʦʪ ʬʘʢʫʣʪʝʪ ʚʦ ɹʠʪʦʣʘ. 

 ʉʦ  ʟʘʚʨhʫʚʘˁʝʪʦ  ʥʘ  ʩʪʫʜʠʠʪʝ  ʩʪʫʜʝʥʪʦʪ  ʜʦʙʠʚʘ  ʜʠʧʣʦʤʘ  ʠ   ʫʚʝʨʝʥʠʝ   ʟʘ 

ʟʘʚʨhʝʥ ʪʨʝʪ ʮʠʢʣʫʩ ʩʪʫʜʠʠ, ʦʜʥʦʩʥʦ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ. 

 ʂʘʢʦ  ʜʦʧʦʣʥʫʚʘˁʝ  ʥʘ  ʜʠʧʣʦʤʘʪʘ,  ʩʝ  ʠʟʜʘʚʘ  ɼʦʜʘʪʦʢ  ʥʘ  ʜʠʧʣʦʤʘʪʘ  (Diploma 

Supplement), ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ɽʂʊʉ. 

ʎʝʣʪʘ   ʥʘ   ʩʪʫʜʠʩʢʘʪʘ   ʧʨʦʛʨʘʤʘ   ʥʘ   ʜʦʢʪʦʨʩʢʠʪʝ   ʩʪʫʜʠʠ   ʧʦ ʛʨʘʬʠʯʢʦ 

ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ ʝ ʦʙʨʘʟʫʚʘˁʝ ʥʘ ʢʘʜʨʠ ʩʧʦʩʦʙʥʠ ʟʘ: 

¶ ʉʘʤʦʩʪʦʥʿʦ ʚʦʜʝˁʝ ʥʘ ʦʨʠʛʠʥʘʣʥʠ ʠ ʥʘʫʯʥʦ ʨʝʣʝʚʘʥʪʥʠ ʠʩʪʨʘʞʫʚʘˁʘ; 

¶ ʈʘʟʚʦʿ  ʥʘ  ʥʦʚʠ  ʪʝʭʥʦʣʦʛʠʠ  ʠ  ʧʦʩʪʘʧʢʠ  ʢʦʠ  ʜʦʧʨʠʥʝʩʫʚʘʘʪ  ʟʘ  ʨʘʟʚʦʿ  ʥʘ ʦʧʪhʝʩʪʚʦʪʦ; 

¶ ʂʨʠʪʠʯʢʠ ʧʨʦʮʝʥʢʠ ʥʘ ʠʩʪʨʘʞʫʚʘˁʘʪʘ; 

¶ ɸʢʪʠʚʥʦ   ʧʨʘʪʝˁʝ   ʥʘ   ʩʚʝʪʩʢʠʪʝ,   ʧʦʩʝʙʥʦ   ʥʘ   ʝʚʨʦʧʩʢʠʪʝ   ʪʝʢʦʚʠ   ʚʦ ʚʠʩʦʢʦʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʨʘʟʚʦʿʦʪ ʥʘ ʠʥʜʫʩʪʨʠʿʘʪʘ. 
 

 ʉʪʫʜʠʩʢʘʪʘ  ʧʨʦʛʨʘʤʘ  ʥʘ  ʜʦʢʪʦʨʩʢʠʪʝ  ʩʪʫʜʠʠ  ʧʦ  ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ,  

ʥʘ  ʩʪʫʜʝʥʪʠʪʝ  ʠʤ ʦʚʦʟʤʦʞʫʚʘ  ʩʪʝʢʥʫʚʘˁʝ  ʥʘ  ʥʘʫʯʥʠ  ʧʦʟʥʘʚʘˁʘ,  ʨʘʟʚʦʿ  ʥʘ  

ʠʩʪʨʘʞʫʚʘʯʢʠ  ʚʝhʪʠʥʠ, ʨʘʟʚʦʿ  ʥʘ  ʩʧʦʩʦʙʥʦʩʪʠ  ʟʘ  ʢʨʝʘʪʠʚʥʦ  ʨʘʟʤʠʩʣʫʚʘˁʝ  ʠ  

ʟʘʢʣʫʯʫʚʘˁʝ,  ʩʘʤʦʩʪʦʥʿʘ  ʠ ʪʠʤʩʢʘ   ʨʘʙʦʪʘ. ʇʨʝʢʫ ʠʩʪʨʘʞʫʚʘʯʢʠʪʝ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʿ   

ʩʪʫʜʝʥʪʠʪʝ ʩʝ ʨʘʟʚʠʚʘ ʩʠʩʪʝʤʘʪʩʢʠ ʠ ʘʥʘʣʠʪʠʯʢʠ ʧʨʠʩʪʘʧ ʢʦʥ ʨʝhʘʚʘˁʝʪʦ ʥʘ ʧʨʦʙʣʝʤʠʪʝ 

ʢʦʠ ʧʨʚʝʥʩʪʚʝʥʦ ʩʝ ʟʘʩʥʦʚʘʥʠ ʚʨʟ ʧʨʦʫʯʫʚʘˁʝ ʠ ʘʥʘʣʠʟʘ ʥʘ ʜʦʩʝʛʘhʥʠʪʝ ʟʥʘʝˁʘ ʠ 

ʜʦʩʪʠʛʥʫʚʘˁʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʙʣʘʩʪʠʪʝ ʥʘ ʠʩʪʨʘʞʫʚʘˁʝ ʦʙʿʘʚʝʥʠ ʚʦ ʥʘʫʯʥʠʪʝ ʩʧʠʩʘʥʠʿʘ, 

ʟʙʦʨʥʠʮʠʪʝ ʦʜ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʜʨʫʛʠ ʠʟʚʦʨʠ ʥʘ ʥʘʫʯʥʠ ʠʥʬʦʨʤʘʮʠʠ 

ʚʢʣʫʯʠʪʝʣʥʦ ʠ ʩʚʝʪʩʢʠʪʝ ʨʝʬʝʨʝʥʪʥʠ ʙʘʟʠ ʥʘ ʥʘʫʯʥʠ ʧʦʜʘʪʦʮʠ. ʆʜ ʩʪʫʜʝʥʪʠʪʝ ʥʘ 

ʜʦʢʪʦʨʩʢʠʪʝ ʩʪʫʜʠʠ ʩʝ ʦʯʝʢʫʚʘ ʩʘʤʦʩʪʦʥʿʦ ʠʩʪʨʘʞʫʚʘˁʝ, ʧʠh ʫʚʘˁʝ ʠ ʦʙʿʘʚʫʚʘˁʝ ʥʘ 

ʥʘʫʯʥʦʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ,  ʫʯʝʩʪʚʦ  ʠ  ʧʨʝʟʝʥʪʘʮʠʿ ʘ  ʥʘ  ʨʝʟʫʣʪʘʪʠʪʝ  ʦʜ  ʠʩʪʨʘʞʫʚʘˁʝʪʦ  

ʥʘ  ʜʦʤʘʥhʠ  ʠ ʤʝʫ̋ʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʩʦʙʠʨʠ. 

 ʆʩʥʦʚʥʠʪʝ ʮʝʣʠ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʥʘ ʜʦʢʪʦʨʩʢʠʪʝ ʩʪʫʜʠʠ ʧʦ ʛʨʘʬʠʯʢʦ 

ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ ʩʝ:  

¶ ʉʪʫʜʝʥʪʠʪʝ  ʜʘ  ʩʪʝʢʥʘʪ  ʟʥʘʝˁʘ  ʠ  ʚʝʰʪʠʥʠ  ʢʦʠ  ʦʜʛʦʚʘʨʘʘʪ  ʥʘ  ʥʘʫʯʥʠʦʪ ʥʘʟʠʚ 

ʜʦʢʪʦʨ ʥʘ ʥʘʫʢʠ; 

¶ ʉʪʫʜʝʥʪʠʪʝ  ʜʘ  ʤʦʞʘʪ  ʜʘ  ʛʠ  ʧʨʠʤʝʥʘʪ  ʩʪʝʢʥʘʪʠʪʝ  ʟʥʘʝˁʘ  ʠ  ʚʝʰʪʠʥʠ  ʚʦ ʥʘʫʯʥʦ-

ʩʪʨʫʯʥʘʪʘ ʦʙʣʘʩʪ ʛʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ; 

¶ ʂʘʿ  ʩʪʫʜʝʥʪʠʪʝ  ʜʘ  ʩʝ  ʨʘʟʚʠʿʘʪ  ʘʥʘʣʠʪʠʯʢʠ  ʩʧʦʩʦʙʥʦʩʪʠ,  ʢʨʠʪʠʯʢʠ  ʥʘʯʠʥ ʥʘ 

ʨʘʟʤʠʩʣʫʚʘˁʝ ʠ ʣʠʜʝʨʩʪʚʦ; 

¶ ʂʘʿ ʩʪʫʜʝʥʪʠʪʝ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʥʘʫʯʥʦ- ʠʩʪʨʘʞʫʚʘʯʢʠ ʧʨʠʩʪʘʧ ʧʨʠ ʨʝʰʘʚʘˁʝ ʥʘ ʩʣʦʞʝʥʠ 

ʪʝʦʨʝʪʩʢʠ ʬʝʥʦʤʝʥʠ ʠ ʧʨʘʢʪʠʯʥʠ ʧʨʦʙʣʝʤʠ; 

¶ ʉʪʫʜʝʥʪʠʪʝ ʜʘ ʩʝ ʦʩʧʦʩʦʙʘʪ ʟʘ ʿʘʚʥʦ ʦʙʿʘʚʫʚʘˁʝ ʥʘ ʥʘʫʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠ; 

¶ ʉʪʫʜʝʥʪʠʪʝ   ʜʘ   ʩʝ   ʦʩʧʦʩʦʙʘʪ   ʟʘ   ʘʢʪʠʚʥʦ   ʫʯʝʩʪʚʦ   ʥʘ   ʜʦʤʘʰʥʠ   ʠ ʤʝʺʫʥʘʨʦʜʥʠ 

ʠʩʪʨʘʞʫʚʘʯʢʠ ʠ ʨʘʟʚʦʿʥʠ ʧʨʦʝʢʪʠ. 
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7. ɻʦʜʠʥʠ ʠ ʩʝʤʝʩʪʨʠ ʥʘ ʪʨʘʝˁʝ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ 

 
 ʉʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʝ ʩʦ ʚʨʝʤʝʪʨʘʝˁʝ ʦʜ 3 ʛʦʜʠʥʠ, ʦʜʥʦʩʥʦ      

6 ʩʝʤʝʩʪʨʠ. 

 

 

8. ɽʂʊʉ ʢʨʝʜʠʪʠ ʩʦ ʢʦʠ ʩʝ ʩʪʝʢʥʫʚʘ ʩʪʫʜʝʥʪʦʪ 

 

 ʉʪʫʜʠʠʪʝ ʥʘ ʪʨʝʪ ʮʠʢʣʫʩ ʪʨʘʘʪ ʪʨʠ ʛʦʜʠʥʠ ( ʝhʩʪ ʩʝʤʝʩʪʨʠ) ʠ ʧʨʠʪʦʘ ʩʝ ʦʩʪʚʘʨʫʚʘʘʪ 

180   ʝʚʨʦʧʩʢʠ   ʢʨʝʜʠʪʠ,   ʦʜʥʦʩʥʦ   60   ʢʨʝʜʠʪʠ   ʚʦ   ʪʝʢʦʪ   ʥʘ   ʝʜʥʘ   ʫʯʝʙʥʘ   ʛʦʜʠʥʘ. 

ʉʪʫʜʝʥʪʠʪʝ ʟʘʧʠh ʘʥʠ ʥʘ ʪʨʝʪ ʮʠʢʣʫʩ ʠʩʪʠʪʝ ʪʨʝʙʘ ʜʘ ʛʠ ʟʘʚʨ ʘhʪ ʥʘʿʜʦʮʥʘ ʝhʩʪ ʛʦʜʠʥʠ 

ʦʜ ʟʘʧʠh ʫʚʘˁʝʪʦ. 

 

 

3 ʛʦʜʠʥʠ 

ʊʈɽʊ ʮʠʢʣʫʩ 

ɼʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ 

180 ɽʂʊʉ 
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9. ʅʘʯʠʥ ʥʘ ʬʠʥʘʥʩʠʨʘˁʝ, ʘ ʟʘ ʧʨʠʚʘʪʥʠʪʝ ʚʠʩʦʢʦʦ- ʙʨʘʟʦʚʥʠ ʠ ʥʘʫʯʥʠ ʫʩʪʘʥʦʚʠ ʠ 

ʜʦʢʘʟ ʟʘ ʦʙʝʟʙʝʜʝʥʘ ʢʚʘʣʠʪʝʪʥʘ ʬʠʥʘʥʩʠʩʢʘ ʛʘʨʘʥʮʠʿʘ ʟʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤa 

 

ɹʠʜʝʿ˃ʠ ʩʪʘʥʫʚʘ ʟʙʦʨ ʟʘ ʩʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ʰʪʦ ʝ ʚʝ˃ʝ ʘʢʨʝʜʠʪʠʨʘʥʘ ʠ ʬʫʥʢʮʠʦʥʠʨʘ 

ʥʘ ʊʝʭʥʠʯʢʠʦʪ ʬʘʢʫʣʪʝʪ ï ɹʠʪʦʣʘ, ʘ ʩʝ ʚʨʰʠ ʩʘʤʦ ʨʝʘʢʨʝʜʠʪʠʨʘˁʝ ʩʦʛʣʘʩʥʦ ɿʘʢʦʥʦʪ ʟʘ 

ʚʠʩʦʢʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʪʘʘ ˃ʝ ʩʝ ʨʝʘʣʠʟʠʨʘ ʩʦ ʧʦʩʪʦʿʥʠʪʝ ʢʘʜʨʦʚʩʢʠ, ʪʝʭʥʠʯʢʠ ʠ ʧʨʦʩʪʦʨʥʠ 

ʨʝʩʫʨʩʠ ʰʪʦ ʛʠ ʧʦʩʝʜʫʚʘ ʊʝʭʥʠʯʢʠʦʪ ʬʘʢʫʣʪʝʪ -ɹʠʪʦʣʘ ʠ ʠʩʪʘʪʘ ʥʝʤʘ ʜʘ ʠʤʧʣʠʮʠʨʘ 

ʜʦʧʦʣʥʠʪʝʣʥʠ ʬʠʥʘʥʩʠʩʢʠ ʦʧʪʦʚʘʨʫʚʘˁʘ ʚʨʟ ʙʫ˅ʝʪʦʪ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ. 

ʊʨʝʪʠʦʪ  ʮʠʢʣʫʩ  ʩʪʫʜʠʠ  ʠʤʘ  ʢʘʨʘʢʪʝʨ  ʥʘ  ʧʨʠʚʘʪʥʠ  ʩʪʫʜʠʠ  ʠ  ʩʝ  ʬʠʥʘʥʩʠʨʘ  ʩʦ 

ʩʨʝʜʩʪʚʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ. 

ʂʘʥʜʠʜʘʪʠʪʝ   ʟʘ   ʜʦʢʪʦʨʩʢʠ   ʩʪʫʜʠʠ   ʩʘʤʦʩʪʦʿʥʦ   ʛʠ   ʧʦʢʨʠʚʘʘʪ   ʪʨʦh ʦʮʠʪʝ   ʟʘ 

ʩʪʫʜʠʨʘˁʝ.  

ʂʘʥʜʠʜʘʪʠʪʝ ʟʘ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ ʧʣʘ˃ʘʘʪ ʠʟʥʦʩ ʟʘ ʢʦʬʠʥʘʥʩʠʨʘˁʝ  ʦʧʨʝʜʝʣʝʥ 

ʚʦ ʂʦʥʢʫʨʩʦʪ ʟʘ ʟʘʧʠh ʫʚʘˁʝ ʥʘ ʪʨʝʪ ʮʠʢʣʫʩ ʠ ʠʟʥʦʩ ʟʘ ʧʨʠʿʘʚʘ, ʦʮʝʥʢʘ ʠ ʦʜʙʨʘʥʘ ʥʘ 

ʜʦʢʪʦʨʩʢʠʦʪ ʪʨʫʜ. 

ʀʟʥʦʩʠʪʝ   ʛʠ   ʦʧʨʝʜʝʣʫʚʘ   ʝʜʠʥʠʮʘʪʘ/ʝʜʠʥʠʮʠʪʝ   ʥʘ   ʋʥʠʚʝʨʟʠʪʝʪʦʪ   ʪhʦ   ʘʿ 

ʦʨʛʘʥʠʟʠʨʘʘʪ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ  ʟʘ ʪʨʝʪ ʮʠʢʣʫʩ. 

 ʌʠʥʘʥʩʠʠ ʟʘ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʤʦʞʘʪ ʜʘ ʩʝ ʦʙʝʟʙʝʜʘʪ ʠ ʦʜ ʜʨʫʛʠ ʠʟʚʦʨʠ. 
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10. ʋʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ 

 

ʅʘ  ʜʦʢʪʦʨʩʢʠ  ʩʪʫʜʠʠ  ʤʦʞʝ  ʜʘ  ʩʝ  ʟʘʧʠh ʝ  ʣʠʮʝ  ʢʦʝhʪʦ  ʟʘʚʨhʠʣʦ  ʩʦʦʜʚʝʪʥʠ 

ʘʢʘʜʝʤʩʢʠ  ʩʪʫʜʠʠ  ʦʜ  ʚʪʦʨ  ʮʠʢʣʫʩ,  ʦʜʥʦʩʥʦ  ʧʦʩʪʜʠʧʣʦʤʩʢʠ  ʩʪʫʜʠʠ  ʠ  ʠʤʘ  ʦʩʪʚʘʨʝʥʦ 

ʤʠʥʠʤʫʤ 300 ɽʂʊʉ. 

ʋʩʣʦʚ  ʟʘ  ʟʘʧʠh ʫʚʘˁʝ  ʝ ʟʘʚʨʰʝʥʠʦʪ  ʚʪʦʨ  ʮʠʢʣʫʩ,  ʦʜʥʦʩʥʦ  ʧʦʩʪʜʠʧʣʦʤʩʢʠʪʝ  

ʩʪʫʜʠʠ  ʜʘ ʙʠʜʘʪ ʢʦʤʧʘʪʠʙʠʣʥʠ (ʩʦʦʜʚʝʪʥʠ) ʩʦ ʧʨʦʬʠʣʦʪ ʥʘ ʜʦʢʪʦʨʩʢʠʪʝ ʩʪʫʜʠʠ. 

ɿʘ  ʣʠʮʝʪʦ  ʢʦʝhʪʦ  ʥʝ  ʟʘʚʨhʠʣʦ  ʩʦʦʜʚʝʪʥʠ  ʘʢʘʜʝʤʩʢʠ  ʩʪʫʜʠʠ  ʦʜ  ʚʪʦʨ  ʮʠʢʣʫʩ, 

ʦʜʥʦʩʥʦ  ʟʘ  ʢʘʥʜʠʜʘʪʠʪʝ  ʦʜ  ʩʨʦʜʥʘ  ʥʘʫʯʥʘ  ʦʙʣʘʩʪ,  ʬʘʢʫʣʪʝʪʦʪ  ʫʪʚʨʜʫʚʘ  ʜʦʧʦʣʥʠʪʝʣʥʠ 

ʫʩʣʦʚʠ ʟʘ ʟʘʧʠh ʫʚʘˁʝ ʥʘ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ. 

ʅʘ  ʜʦʢʪʦʨʩʢʠ  ʩʪʫʜʠʠ  ʤʦʞʘʪ  ʜʘ  ʩʝ  ʟʘʧʠh ʘʪ  ʠ  ʣʠʮʘ  ʢʦʠ  ʜʠʧʣʦʤʠʨʘʣʝ ʩʧʦʨʝʜ 

ʩʪʫʜʠʩʢʠ ʧʨʦʛʨʘʤʠ ʟʘ ʧʦʩʪʜʠʧʣʦʤʩʢʠ ʩʪʫʜʠʠ ʩʦ ʢʦʠ ʩʝ ʩʪʝʢʥʘʣʝ ʩʦ ʟʚʘˁʝ ʄʘʛʠʩʪʝʨ, ʜʦ 

ʚʣʝʛʫʚʘˁʝʪʦ ʚʦ ʩʠʣʘ ʥʘ ɿʘʢʦʥʦʪ ʟʘ ʚʠʩʦʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʅʘ ʦʚʠʝ ʩʪʫʜʝʥʪʠ ʤʦʞʝ ʜʘ ʠʤ ʩʝ ʧʨʠʟʥʘʘʪ ʜʦ 60 ʢʨʝʜʠʪʠ ʦʜ ʜʦʢʪʦʨʩʢʠʪʝ ʩʪʫʜʠʠ, 

ʚʦ  ʟʘʚʠʩʥʦʩʪ  ʦʜ  ʥʠʚʦʪʦ  ʥʘ  ʢʦʤʧʘʪʠʙʠʣʥʦʩʪ  ʥʘ  ʟʘʚʨhʝʥʘʪʘ  ʩʪʫʜʠʩʢʘ  ʧʨʦʛʨʘʤʘ  ʥʘ 

ʧʦʩʪʜʠʧʣʦʤʩʢʠ  ʩʪʫʜʠʠ  ʩʦ  ʩʪʫʜʠʩʢʘʪʘ  ʧʨʦʛʨʘʤʘ  ʥʘ  ʜʦʢʪʦʨʩʢʠʪʝ  ʩʪʫʜʠʠ  ʥʘ  ʢʦʿʘ  ʩʝ 

ʟʘʧʠh ʫʚʘʘʪ, ʟʘ ʪhʦ ʦʜʣʫʢʘ ʥʦʩʠ ʋʥʠʚʝʨʟʠʪʝʪʦʪ, ʦʜʥʦʩʥʦ ʝʜʠʥʠʮʘʪʘ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʦʪ. 

ɿʘʧʠh ʫʚʘˁʝʪʦ  ʥʘ  ʜʦʢʪʦʨʩʢʠ  ʩʪʫʜʠʠ  ʩʝ  ʚʨhʠ  ʚʨʟ  ʦʩʥʦʚʘ  ʥʘ  ʂʦʥʢʫʨʩ  ʪhʦ  ʛʦ 

ʦʙʿʘʚʫʚʘ ʋʥʠʚʝʨʟʠʪʝʪʦʪ, ʧʨʝʜ ʧʦʯʝʪʦʢʦʪ ʥʘ ʩʪʫʜʠʠʪʝ.  

ɺʦ ʂʦʥʢʫʨʩʦʪ ʧʨʝʮʠʟʥʦ ʩʝ ʜʝʬʠʥʠʨʘʥʠ ʫʩʣʦʚʠʪʝ ʠ ʢʨʠʪʝʨʠʫʤʠʪʝ ʟʘ ʧʨʠʿʘʚʫʚʘˁʝ  ʠ  

ʟʘʧʠh ʫʚʘˁʝ  ʥʘ  ʜʦʢʪʦʨʩʢʠʪʝ  ʩʪʫʜʠʠ.  ʆʚʠʝ  ʫʩʣʦʚʠ,  ʥʘ  ʧʨʝʜʣʦʛ  ʥʘ ʅʘʩʪʘʚʥʦ- ʥʘʫʯʥʠʦʪ 

ʩʦʚʝʪ (ʅʅʉ), ʦʜʥʦʩʥʦ ʅʘʫʯʥʠʦʪ ʩʦʚʝʪ ʥʘ ʝʜʠʥʠʮʘʪʘ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʦʪ, ʛʠ ʦʧʨʝʜʝʣʫʚʘ 

ʈʝʢʪʦʨʩʢʘʪʘ ʫʧʨʘʚʘ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʦʪ. 

ʂʦʥʢʫʨʩʦʪ  ʩʦʜʨʞʠ:  ʠʤʝ  ʠ  ʘʜʨʝʩʘ  ʥʘ  ʚʠʩʦʢʦʦʙʨʘʟʦʚʥʘʪʘ  ʫʩʪʘʥʦʚʘ,  ʥʘʟʠʚ  ʥʘ 

ʩʪʫʜʠʩʢʘʪʘ   ʧʨʦʛʨʘʤʘ   ʟʘ   ʜʦʢʪʦʨʩʢʠ   ʩʪʫʜʠʠ,   ʤʝʩʪʦ   ʥʘ   ʠʟʚʝʜʫʚʘˁʝ   ʥʘ   ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ,  ʚʨʝʤʝʪʨʘʝˁ ʝʪʦ  ʥʘ  ʩʪʫʜʠʠʪʝ,  ʫʩʣʦʚʠʪʝ  ʟʘ  ʫʧʠʩ,  ʙʨʦʿʦʪ  ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʟʘ 

ʟʘʧʠʰʫʚʘˁʝ, ʧʦʪʨʝʙʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʿ ʘ ʟʘ ʧʨʠʿʘʚʫʚʘˁʝ ʠ ʟʘʧʠh ʫʚʘˁʝ, ʨʦʢʦʚʠʪʝ ʟʘ 

ʧʨʠʿʘʚʫʚʘˁʝ ʠ ʧʦʩʪʘʧʢʘʪʘ  ʟʘ ʠʟʚʝʜʫʚʘˁʝ ʥʘ ʫʧʠʩʦʪ. 

ʂʘʥʜʠʜʘʪʠʪʝ  ʩʝ  ʧʨʠʿʘʚʫʚʘʘʪ  ʥʘ  ʦʙʿʘʚʝʥʠʦʪ  ʂʦʥʢʫʨʩ  ʩʦ  ʧʦʧʦʣʥʫʚʘˁʝ  ʦʙʨʘʟʝʮ hʪʦ  

ʝ  ʧʦʜʛʦʪʚʝʥ  ʦʜ  ʩʪʨʘʥʘ  ʥʘ  ʝʜʠʥʠʮʘʪʘ/ʪʝ  ʢʘʜʝ  ʪhʦ  ʩʝ  ʦʨʛʘʥʠʟʠʨʘ  ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ. 

ʆʙʨʘʟʝʮʦʪ ʠ ʜʦʢʫʤʝʥʪʘʮʠʿ ʘ ʧʨʝʜʚʠʜʝʥʘ ʩʦ ʂʦʥʢʫʨʩʦʪ, ʢʘʥʜʠʜʘʪʠʪʝ ʿʘ 

ʜʦʩʪʘʚʫʚʘʘʪ  ʜʦ  ʋʥʠʚʝʨʟʠʪʝʪʦʪ/ʝʜʠʥʠʮʘʪʘ  ʥʘ  ʋʥʠʚʝʨʟʠʪʝʪʦʪ  ʢʦʿʘhʪʦ  ʛʠ  ʦʨʛʘʥʠʟʠʨʘ 

ʩʦʦʜʚʝʪʥʠʪʝ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ. 

ʂʘʥʜʠʜʘʪʠʪʝ   ʢʦʠh ʪʦ   ʛʠ   ʠʩʧʦʣʥʫʚʘʘʪ   ʫʩʣʦʚʠʪʝ   ʥʘ   ʂʦʥʢʫʨʩʦʪ   ʠ   ʟʘʚʨhʠʣʝ 

ʩʦʦʜʚʝʪʥʠ ʘʢʘʜʝʤʩʢʠ ʩʪʫʜʠʠ ʦʜ ʚʪʦʨ ʮʠʢʣʫʩ, ʩʝ ʟʘʧʠh ʫʚʘʘʪ ʥʘ ʩʦʦʜʚʝʪʥʠʪʝ ʜʦʢʪʦʨʩʢʠ 

ʩʪʫʜʠʠ ʟʘ hʪʦ ʦʜʣʫʯʫʚʘ ʉʦʚʝʪʦʪ ʟʘ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ ʥʘ ʝʜʠʥʠʮʘʪʘ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʦʪ. 

ʂʘʥʜʠʜʘʪʠʪʝ  ʦʜ  ʩʨʦʜʥʘ  ʥʘʫʯʥʘ  ʦʙʣʘʩʪ  ʩʝ  ʟʘʧʠh ʫʚʘʘʪ  ʦʪʢʘʢʦ  ʝ˃  ʛʠ  ʠʩʧʦʣʥʘʪ 

ʜʦʧʦʣʥʠʪʝʣʥʠʪʝ  ʫʩʣʦʚʠ  ʫʪʚʨʜʝʥʠ  ʩʦ  ʂʦʥʢʫʨʩʦʪ  ʠ  ʧʦ  ʧʦʟʠʪʠʚʥʦ  ʦʮʝʥʝʪʦʪʦ  ʠʥʪʝʨʚʿʫ 

ʩʧʨʦʚʝʜʝʥʦ ʦʜ ʩʪʨʘʥʘ ʥʘ   ʢʦʤʠʩʠʿ ʘ ʦʧʨʝʜʝʣʝʥʘ ʦʜ ʉʦʚʝʪʦʪ ʟʘ ʜʦʢʪʦʨʩʢʠʪʝ ʩʪʫʜʠʠ ʥʘ 

ʝʜʠʥʠʮʘʪʘ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʦʪ. 
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11. ʉʪʨʫʢʪʫʨʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʥʠʢʦʪ ʟʘ ʦʨʛʘʥʠʟʠʨʘˁʝ ʥʘ ʜʦ 

ʢʪʦʨʩʢʠ ʩʪʫʜʠʠ ʥʘ ʝʜʠʥʠʮʘʪʘ, ʙʨʦʿ ʥʘ ʧʨʝʜʚʠʜʝʥʠ ʧʨʝʜʤʝʪʠ ʠ ʩʪʝʢʥʘʪʠ ʢʨʝʜʠʪʠ, ʢʘʢʦ 

ʠ ʙʨʦʿ ʥʘ ʢʨʝʜʠʪʠ ʩʪʝʢʥʘʪʠ ʩʦ ʠʟʨʘʙʦʪʢʘʪʘ ʥʘ ʜʦʢʪʦʨʩʢʠʦʪ ʪʨʫʜ 

 

ʐʝʤʘʪʩʢʠʦʪ ʧʨʠʢʘʟ  ʥʘ  ʩʪʨʫʢʪʫʨʘʪʘ  ʥʘ  ʩʪʫʜʠʩʢʘʪʘ  ʧʨʦʛʨʘʤʘ  ʥʘ  ʜʦʢʪʦʨʩʢʠʪʝ 

ʩʪʫʜʠʠ ʧʦ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ  ʝ ʜʘʜʝʥ ʚʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ: 

 

ʊʘʙʝʣʘ1. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʧʨʝʜʤʝʪʠ ʠ ʢʨʝʜʠʪʠ ʧʦ ʩʝʤʝʩʪʨʠ 

ɼʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ: 3 ʛʦʜʠʥʠ, 6 ʩʝʤʝʩʪʨʠ, 180 ʢʨʝʜʠʪʠ 

ɻʦʜʠʥʘ I II II I 

ɹʨʦʿ ʥʘ 

ʧʨʝʜʤʝʪ

ʠ 

ɽʂʊʉ 

ʉʝʤʝʩʪʘʨ 1 2 3 4 5 6   

ɿʘʜʦʣʞʠʪʝʣʥʠ ʦʧh ʪʠ 

ʧʨʝʜʤʝʪʠ 

1x10 

ʢʨʝʜʠʪʠ 
     1 10 

ʀʟʙʦʨʥʠ ʦʧh ʪʠ 

ʧʨʝʜʤʝʪʠ 

2x10 

ʢʨʝʜʠʪʠ 

ʣʠʩʪʘ 1 

     2 20 

ʀʟʙʦʨʥʠ 

ʩʧʝʮʠʿ ʘʣʠʩʪʠʯʢʠ 

ʧʨʝʜʤʝʪʠ 

 

3x10 

ʢʨʝʜʠʪʠ 

ʣʠʩʪʘ 2 

 

 

 

   
 

3 
30 

ʇʠʣʦʪ-ʠʩʪʨʘʞʫʚʘʯʢʠ 

ʪʨʫʜ, ʦʙʿ ʘʚʫʚʘˁ ʝ ʥʘ 

ʥʘʫʯʝʥ ʪʨʫʜ, ʫʯʝʩʪʚʦ 

ʥʘ ʤʝʺʫʥʘʨʦʜʝʥ ʩʦʙʠʨ  

  

2x10 

ʢʨʝʜʠʪʠ 

1x9 

ʢʨʝʜʠʪʠ 

    
 

29 

ʉʪʫʜʠʩʢʠ ʧʨʝʩʪʦʿ ʦʜ 

ʤʠʥʠʤʫʤ ʝʜʥʘ ʩʝʜʤʠʮʘ 
  1     1 

ʇʦʜʛʦʪʦʚʢʘ ʠ ʦʜʙʨʘʥʘ ʥʘ 

ʧʨʝʜʣʦʛ ʪʝʤʘ ʟʘ 

ʜʦʢʪʦʨʩʢʘ ʜʠʟʝʨʪʘʮʠʿʘ 

   
1x30 

ʢʨʝʜʠʪʠ 
   30 

ʀʟʚʝhʪʘʿ  ʟʘ ʥʘʧʨʝʜʦʢ 

ʚʦ ʢʫʨʩʦʪ 
*  *  *  *  *  *    

ɼʆʂʊʆʈʉʂʀ ʊʈʋɼ    *  *  *   60 

ɺʢʫʧʥʦ ʢʨʝʜʠʪʠ 30 30 30 30 30 
3

0 
 180 
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ɺʦ ʊʘʙʝʣʘ 2 ʝ ʜʘʜʝʥ ʨʘʩʧʦʨʝʜʦʪ ʥʘ ʧʨʝʜʤʝʪʠ ʧʦ ʩʝʤʝʩʪʨʠ ʟʘ ʧʦʪʝʩʥʘʪʘ ʥʘʫʯʥʘ 

ʦʙʣʘʩʪ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ. 
 

ʊʘʙʝʣʘ 2. ʈʘʩʧʦʨʝʜ ʥʘ ʧʨʝʜʤʝʪʠ ʧʦ ʩʝʤʝʩʪʨʠ, ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

ʈ.ʙʨ. ʐʠʬʨʘ ʀʤʝ ʥʘ ʧʨʝʜʤʝʪʦʪ ʉʝʤ. 
ʉʪʘʪʫʩ  

(ɿ/ʀ) 
ɽʂʊʉ 

ʇʈɺɸ ɻʆɼʀʅɸ 

1 ɸ1.1 

ʄʝʪʦʜʠ ʠ ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʘ ʥʘʫʯʥʦ-

ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʦʜ ʦʙʣʘʩʪʘ ʚʦ ʢʦʿʘ ʩʝ 

ʨʘʙʦʪʠ ʜʦʢʪʦʨʩʢʘʪʘ ʜʠʩʝʨʪʘʮʠʿʘ 

1 ɿ 10 

2 ɸ1.2 ʀʟʙʦʨʝʥ ʧʨʝʜʤʝʪ ʦʜ ʃʠʩʪʘ 1 1 ʀ 10 

3 ɸ1.2 ʀʟʙʦʨʝʥ ʧʨʝʜʤʝʪ ʦʜ ʃʠʩʪʘ 1 1 ʀ 10 

4 ɸ1.3 ʀʟʙʦʨʝʥ ʧʨʝʜʤʝʪ ʦʜ ʃʠʩʪʘ 2 2 ʀ 10 

5 ɸ1.3 ʀʟʙʦʨʝʥ ʧʨʝʜʤʝʪ ʦʜ ʃʠʩʪʘ 2 2 ʀ 10 

6 ɸ1.3 ʀʟʙʦʨʝʥ ʧʨʝʜʤʝʪ ʦʜ ʃʠʩʪʘ 2 2 ʀ 10 

ɺʢʫʧʥʦ 60 

*ʩʝʢʦʿ ʧʨʝʜʤʝʪ ʩʦʜʨʞʠ ʩʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ 

 

ʈ.ʙʨ. ʐʠʬʨʘ ʀʤʝ ʥʘ ʧʨʝʜʤʝʪʦʪ ʉʝʤ. 
ʉʪʘʪʫʩ  

(ɿ/ʀ) 
ɽʂʊʉ 

ɺʊʆʈɸ ɻʆɼʀʅɸ 

1 ɸ1.7 ʇʠʣʦʪ - ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜ  3 ɿ 10 

2 ɸ1.8 

ʇʦʜʛʦʪʦʚʢʘ ʠ ʦʙʿʘʚʫʚʘˁʝ ʥʘ ʨʝʮʝʥʟʠʨʘʥ 

ʥʘʫʯʝʥ ʪʨʫʜ ʚʦ ʥʘʫʯʥʦ ʠʣʠ ʩʪʨʫʯʥʦ ʩʧʠʩʘʥʠʝ 

ʠʣʠ ʢʦʥʬʝʨʝʥʮʠʿʘ 

3 ʀ 10 

3 ɸ1.9 

ʋʯʝʩʪʚʦ ʥʘ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʩʦʙʠʨʠ ʦʜ 

ʦʙʣʘʩʪʘ ʩʦ ʩʦʧʩʪʚʝʥ ʥʘʫʯʝʥ ʪʨʫʜ / ʠʣʠ 

ʫʯʝʩʪʚʦ ʚʦ ʝʜʫʢʘʪʠʚʝʥ ʧʨʦʮʝʩ  

3 ʀ 9 

4  
ʆʩʪʚʘʨʫʚʘˁʝ ʥʘ ʩʪʫʜʠʩʢʠ ʧʨʝʩʪʦʿ ʦʜ 

ʤʠʥʠʤʫʤ ʝʜʥʘ ʩʝʜʤʠʮʘ 
3 ɿ 1 

5 ɸ1.10 
ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʧʨʝʜʣʦʛ ʪʝʤʘ ʟʘ ʜʦʢʪʦʨʩʢʘ 

ʜʠʩʝʨʪʘʮʠʿʘ ʠ ʦʜʙʨʘʥʘ ʥʘ ʧʨʝʜʣʦʛ ʪʝʤʘʪʘ 
4 ɿ 30 

ɺʢʫʧʥʦ 60 

ʈ.ʙʨ. ʐʠʬʨʘ ʀʤʝ ʥʘ ʧʨʝʜʤʝʪʦʪ ʉʝʤ. 
ʉʪʘʪʫʩ  

(ɿ/ʀ) 
ɽʂʊʉ 

ʊʈɽʊɸ ɻʆɼʀʅɸ 

1 ɽ1 
ʅʘʫʯʥʦ - ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʚʦ ʬʫʥʢʮʠʿʘ 

ʥʘ ʠʟʨʘʙʦʪʢʘʪʘ ʥʘ ʜʦʢʪʦʨʩʢʠʦʪ ʪʨʫʜ 
5 ɿ 30 

2 ɽ2 

ʅʘʫʯʥʦ - ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʚʦ ʬʫʥʢʮʠʿʘ 

ʥʘ ʠʟʨʘʙʦʪʢʘʪʘ ʥʘ ʜʦʢʪʦʨʩʢʠʦʪ ʪʨʫʜ - 

ʆʜʙʨʘʥʘ 

6 ɿ 30 

ɺʢʫʧʥʦ 60 
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ɺʦ ʊʘʙʝʣʘʪʘ 3 ʝ ʜʘʜʝʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ, ʩʦ ʟʘʜʦʣʞʠʪʝʣʥʠʪʝ ʠ 

ʠʟʙʦʨʥʠ ʧʨʝʜʤʝʪʠ, ʙʨʦʿʦʪ ʥʘ ʢʨʝʜʠʪʠ ʠ ʥʠʚʥʘʪʘ ʧʨʦʮʝʥʪʫʘʣʥʘ ʟʘʩʪʘʧʝʥʦʩʪ. 

 

ʊʘʙʝʣʘ 2. ʇʨʦʮʝʥʪʫʘʣʥʘ ʟʘʩʪʘʧʝʥʦʩʪ ʥʘ ʟʘʜʦʣʞʠʪʝʣʥʠʪʝ ʠ ʠʟʙʦʨʥʠʪʝ ʧʨʝʜʤʝʪʠ. 

ʈʝʜ. 

ʙʨ. 
ʉʪʨʫʢʪʫʨʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ɹʨʦʿ 

ʉʪʘʪʫʩ 

ɿ/ʀ 
ɽʂʊʉ % 

1. ɿʘʜʦʣʞʠʪʝʣʥʠ ʧʨʝʜʤʝʪʠ 1 ɿ 1x10=10 5,56 

2. ʀʟʙʦʨʥʠ ʧʨʝʜʤʝʪʠ 5 ʀ 5x10=50 27,8 

3. ʇʠʣʦʪ - ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜ 1 ɿ 1x10=10 5,56 

4. ʆʙʿʘʚʫʚʘˁʝ ʥʘ ʥʘʫʯʝʥ ʪʨʫʜ  1 ʀ 1x10=10 5,56 

5. ʋʯʝʩʪʚʦ ʥʘ ʤʝʺʫʥʘʨʦʜʝʥ ʩʦʙʠʨ 1 ʀ 1x9=9 5,0 

6. ʉʪʫʜʠʩʢʠ ʧʨʝʩʪʦʿ 1 ɿ 1x1=1 0,56 

7. ʇʦʜʛʦʪʦʚʢʘ ʠ ʦʜʙʨʘʥʘ ʥʘ ʧʨʝʜʣʦʛ ʪʝʤʘ ʟʘ ʜʦʢʪʦʨʩʢʘ 

ʜʠʟʝʨʪʘʮʠʿʘ 

1 ɿ 30 16,67 

8. ɼʦʢʪʦʨʩʢʠ ʪʨʫʜ 1 ɿ 60 33,33 

ɺʢʫʧʥʦ ʟʘʜʦʣʞʠʪʝʣʥʠ 111 61,67 

ɺʢʫʧʥʦ ʠʟʙʦʨʥʠ 69 38,33 

ɺʢʫʧʥʦ 180 100 

 

 

ʃʀʉʊɸ 1 - ʆʧʰʪʠ ʠʟʙʦʨʥʠ ʧʨʝʜʤʝʪʠ (ʩʝ ʠʟʙʠʨʘʘʪ ʜʚʘ ʧʨʝʜʤʝʪʠ) 

1. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʩʦʚʨʝʤʝʥʠ ʛʨʘʬʠʯʢʠ ʪʝʭʥʦʣʦʛʠʠ 

2. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʪʝʦʨʠʿʘ ʥʘ ʜʠʟʘʿʥ 

3. ʅʫʤʝʨʠʯʢʠ ʤʝʪʦʜʠ ʚʦ ʧʨʦʮʝʩʠʪʝ ʥʘ ʩʦʚʨʝʤʝʥʠʪʝ ʛʨʘʬʠʯʢʠ ʪʝʭʥʦʣʦʛʠʠ 

4. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʬʠʟʠʢʘ  

5. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʭʝʤʠʿʘ  

6. ʉʪʨʘʪʝʛʠʩʢʠ ʧʣʘʥʠʨʘˁʘ ʚʦ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ 

7. ʉʦʚʨʝʤʝʥʠ ʤʘʪʝʨʠʿʘʣʠ ʚʦ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ 

8. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʢʦʤʧʿʫʪʝʨʩʢʘ ʛʨʘʬʠʢʘ 

9. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʧʨʦʝʢʪʠʨʘˁʝ ʚʦ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ 

10. ʉʦʚʨʝʤʝʥʠ ʤʝʪʦʜʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʚʦ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ 

11. ʇʨʝʜʤʝʪ ʦʜ ʿʘʚʥʠʪʝ ʫʥʠʚʝʨʟʠʪʝʪʠ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ. 

 

ʃʀʉʊɸ 2 - ʉʧʝʮʠʿʘʣʠʩʪʠʯʢʠ ʠʟʙʦʨʥʠ ʧʨʝʜʤʝʪʠ (ʩʝ ʠʟʙʠʨʘʘʪ ʪʨʠ ʧʨʝʜʤʝʪʠ) 

1. ʂʚʘʣʠʪʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠ - ʥʘʧʨʝʜʝʥ ʢʫʨʩ 

2. ɻʨʘʬʠʯʢʠ web ʪʝʭʥʦʣʦʛʠʠ 

3. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʚʠʟʫʝʣʠʟʘʮʠʿʘ ʥʘ ʧʦʜʘʪʦʮʠ 

4. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʢʥʠʛʦʚʨʟʫʚʘˁʝ ʠ ʩʦʚʨʝʤʝʥʦ ʘʤʙʘʣʘʞʠʨʘˁʝ 

5. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʤʝʥʘ˅ʤʝʥʪ ʥʘ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ ʧʨʦʝʢʪʠ 

6. ʅʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ 

7. ʉʦʚʨʝʤʝʥʘ ʛʨʘʬʠʯʢʘ ʧʦʜʛʦʪʦʚʢʘ 

8. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʦʧʝʨʘʮʠʦʥʠ ʠʩʪʨʘʞʫʚʘˁʘ 

9. ʅʘʜʝʞʥʦʩʪ ʥʘ ʪʝʭʥʠʯʢʠ ʩʠʩʪʝʤʠ - ʥʘʧʨʝʜʝʥ ʢʫʨʩ. 
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˿́̂˨ˮ˿˴ˢ ˽˾˻˥˾ˢ˸ˢ - ˥ ˾ˢ̅ˮ̉˴˻ ˮ˹ˬ˩˹˩˾˿́ˤ˻ ˮ ˨ˮ˭ˢ˳˹ 
́˾˩́ ͼ͙ͯͫ͟͡ ͤ͊ ͙͙ͫͭͯ͒ 

 

18 
 

ʈʘʩʧʨʝʜʝʣʙʘʪʘ  ʥʘ  ʧʨʝʜʤʝʪʠ  ʠ  ʢʨʝʜʠʪʠ  ʝ  ʩʧʦʨʝʜ  ʫʩʣʦʚʠʪʝ  ʦʜ  ʇʨʘʚʠʣʥʠʢʦʪ  ʟʘ 

ʫʩʣʦʚʠʪʝ,  ʢʨʠʪʝʨʠʫʤʠʪʝ  ʠ  ʧʨʘʚʠʣʘʪʘ  ʟʘ  ʟʘʧʠʰʫʚʘˁʝ  ʠ  ʩʪʫʜʠʨʘˁʝ  ʥʘ  ʪʨʝʪ  ʮʠʢʣʫʩ 

ʩʪʫʜʠʠ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʦʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ - ɹʠʪʦʣʘ (ʯʣʝʥ 14 ʠ ʯʣʝʥ 15). 

¶ ʇʨʚʘ ʬʘʟʘ - ʧʨʚ ʠ ʚʪʦʨ ʩʝʤʝʩʪʘʨ, ʟʘʜʦʣʞʠʪʝʣʥʠ ʠ ʠʟʙʦʨʥʠ ʧʨʝʜʤʝʪʠ - 30 ʢʨʝʜʠʪʠ; 

¶ ɺʪʦʨʘ ʬʘʟʘ -  ʪʨʝʪ ʩʝʤʝʩʪʘʨ, ʧʠʣʦʪ - ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜ ʢʘʢʦ ʚʦʚʝʜ ʚʦ ʜʦʢʪʦʨʩʢʠʦʪ 

ʪʨʫʜ, ʦʙʿʘʚʫʚʘˁʝ ʥaʫʯʥʠ ʪʨʫʜʦʚʠ ʠ ʫʯʝʩʪʚʦ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ - 29 ʢʨʝʜʠʪʠ; 

¶ ʊʨʝʪ ʩʝʤʝʩʪʘʨ ï ʩʪʫʜʠʩʢʠ ʧʨʝʩʪʦʿ ʦʜ ʤʠʥʠʤʫʤ ʝʜʥʘ ʩʝʜʤʠʮʘ ï 1 ʢʨʝʜʠʪ; 

¶ ʏʝʪʚʨʪʠ ʩʝʤʝʩʪʘʨ - ʧʦʯʝʪʦʢ ʥʘ ʜʦʢʪʦʨʩʢʠʦʪ ʪʨʫʜ, ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʧʨʝʜʣʦʛ - ʪʝʤʘʪʘ 

ʠ ʥʝʟʿʠʥʘ ʦʜʙʨʘʥʘ; 

¶ ʇʝʪʪʠ ʠ ʝhʩʪʠ ʩʝʤʝʩʪʘʨ ʧʦ 30 ʢʨʝʜʠʪʠ - ʨʘʙʦʪʘ ʥʘ ʜʦʢʪʦʨʩʢʠʦʪ ʪʨʫʜ - ʦʨʠʛʠʥʘʣʥʦ 

ʠʩʪʨʘʞʫʚʘˁʝ ʥʘ ʢʘʥʜʠʜʘʪʦʪ. ʄʦʞʥʦʩʪ ʟʘ ʚʢʣʫʯʫʚʘˁʝ ʚʦ ʥʘʩʪʘʚʥʠʦʪ ʧʨʦʮʝʩ. 

¶ ʇʦʜʥʝʩʫʚʘˁʝ ʠʟʚʝhʪʘʠ ʟʘ ʧʨʦʛʨʝʩʦʪ ʚʦ ʨʘʙʦʪʘʪʘ ʥʘ ʜʦʢʪʦʨʩʢʠʦʪ ʪʨʫʜ. 

 

ɺʦ ʧʨʚʠʦʪ ʩʝʤʝʩʪʘʨ ʠʤʘ ʟʘʜʦʣʞʠʪʝʣʥʦ ʝʜʝʥ ʧʨʝʜʤʝʪ ʦʜ ʤʝʪʦʜʦʣʦʛʠʿ ʘʪʘ ʥʘ ʥʘʫʯʥʦ-

ʠʩʪʨʘʞʫʚʘʯʢʘʪʘ ʨʘʙʦʪʘ ʦʜ ʦʙʣʘʩʪʘ ʚʦ ʢʦʿʘ ʩʝ ʨʘʙʦʪʠ ʜʦʢʪʦʨʩʢʘʪʘ ʜʠʩʝʨʪʘʮʠʿ ʘ. 

ɺʦ ʚʪʦʨʘ ʛʦʜʠʥʘ, ʚʦ ʧʨʝʜʤʝʪʥʠʪʝ ʧʨʦʛʨʘʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ ʪʨʝʙʘ ʜʘ 

ʙʠʜʘʪ ʠʥʢʦʨʧʦʨʠʨʘʥʠ ʩʦʜʨʞʠʥʠ ʪhʦ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʠʟʫʯʫʚʘˁʝʪʦ ʠ ʧʨʠʤʝʥʘʪʘ ʥʘ 

ʤʝʪʦʜʠʪʝ ʥʘ ʠʩʪʨʘʞʫʚʘˁʝ ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ. 

ɼʦʢʪʦʨʩʢʠʦʪ  ʪʨʫʜ  ʝ  ʩʘʤʦʩʪʦʝʥ  ʥʘʫʯʝʥ  ʪʨʫʜ,  ʢʦʿhʪʦ  ʝ  ʨʝʟʫʣʪʘʪ  ʥʘ  ʩʘʤʦʩʪʦʿʥʘ 

ʥʘʫʯʥʘ  ʨʘʙʦʪʘ  ʠ  ʧʨʝʪʩʪʘʚʫʚʘ  ʧʨʠʜʦʥʝʩ  ʚʦ  ʨʘʟʚʦʿʦʪ  ʥʘ  ʩʦʦʜʚʝʪʥʘʪʘ  ʥʘʫʯʥʘ,  ʦʜʥʦʩʥʦ 

ʫʤʝʪʥʠʯʢʘ ʦʙʣʘʩʪ. 

ɺʦ ʪʝʢʦʪ ʥʘ ʚʪʦʨʘʪʘ ʬʘʟʘ ï ʬʘʟʘʪʘ ʥʘ ʜʦʢʪʦʨʩʢʠʦʪ ʪʨʫʜ ʢʘʥʜʠʜʘʪʦʪ ʝ ʜʦʣʞʝʥ  ʜʦ 

ʤʝʥʪʦʨʦʪ ʜʘ ʧʦʜʥʝʩʫʚʘ ʛʦʜʠh ʝʥ ʠʟʚʝhʪʘʿ ʟʘ ʧʦʩʪʠʛʥʘʪʠʦʪ ʥʘʧʨʝʜʦʢ. 

ʉʪʫʜʝʥʪʦʪ  ʩʝ  ʩʪʝʢʥʫʚʘ  ʩʦ  ʧʨʘʚʦ  ʟʘ  ʧʦʜʥʝʩʫʚʘˁʝ  ʙʘʨʘˁʝ  ʟʘ  ʬʦʨʤʠʨʘˁʝ  ʥʘ 

ʂʦʤʠʩʠʿ ʘ  ʟʘ  ʦʮʝʥʢʘ  ʥʘ  ʜʦʢʪʦʨʩʢʠʦʪ  ʪʨʫʜ  ʧʦ  ʧʦʣʘʛʘˁʝʪʦ  ʥʘ  ʧʨʝʜʚʠʜʝʥʠʪʝ  ʠʩʧʠʪʠ  ʠ 

ʨʝʘʣʠʟʘʮʠʿ ʘʪʘ   ʥʘ   ʩʠʪʝ   ʦʩʪʘʥʘʪʠ   ʦʙʚʨʩʢʠ   ʧʨʝʜʚʠʜʝʥʠ   ʩʦ   ʩʪʫʜʠʩʢʘʪʘ   ʧʨʦʛʨʘʤʘ. 

ɹʘʨʘˁʝʪʦ ʩʝ ʧʦʜʥʝʩʫʚʘ ʜʦ ʥʘʜʣʝʞʥʠʦʪ ʨʝʬʝʨʝʥʪ ʚʦ ʩʣʫʞʙʘʪʘ ʟʘ ʩʪʫʜʝʥʩʪʢʠ 

ʧʨʘhʘˁʘ. 

ʇʦʜʥʝʩʝʥʦʪʦ ʙʘʨʘˁʝ ʟʘ ʬʦʨʤʠʨʘˁʝ ʂʦʤʠʩʠʿʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʜʦʢʪʦʨʩʢʠʦʪ ʪʨʫʜ, 

ʩʝʢʨʝʪʘʨʦʪ  ʥʘ  ʜʦʢʪʦʨʩʢʠʪʝ  ʩʪʫʜʠʠ  ʥʘ  ʝʜʠʥʠʮʘʪʘ  ʛʦ  ʧʨʦʩʣʝʜʫʚʘ  ʜʦ  ʂʦʤʠʩʠʿ ʘʪʘ  ʟʘ 

ʧʨʦʚʝʨʢʘ  ʥʘ  ʩʪʫʜʝʥʪʩʢʦʪʦ  ʜʦʩʠʝ.  ʂʦʤʠʩʠʿ ʘʪʘ  ʿʘ  ʩʦʯʠʥʫʚʘʘʪ  ʧʨʦʜʝʢʘʥʦʪ  ʟʘ  ʥʘʩʪʘʚʘ, 

ʩʝʢʨʝʪʘʨʦʪ   ʥʘ   ʬʘʢʫʣʪʝʪʦʪ,   ʨʘʢʦʚʦʜʠʪʝʣʦʪ   ʥʘ   ʜʦʢʪʦʨʩʢʠʪʝ   ʩʪʫʜʠʠ   ʥʘ  ʝʜʠʥʠʮʘʪʘ  ʠ 

ʥʘʜʣʝʞʥʠʦʪ ʨʝʬʝʨʝʥʪ ʟʘ ʩʪʫʜʝʥʪʩʢʠ ʧʨʘhʘˁʘ. 

ɼʦʢʪʦʨʩʢʠʦʪ ʪʨʫʜ ʛʦ ʦʮʝʥʫʚʘ ʂʦʤʠʩʠʿ ʘ ʩʦʩʪʘʚʝʥʘ ʦʜ 5 (ʧʝʪ) ʯʣʝʥʘ, ʦʜʨʝʜʝʥʠ ʩʧʦʨʝʜ 

ɿʘʢʦʥʦʪ ʟʘ ʚʠʩʦʢʦ ʦʙʨʘʟʦʚʘʥʠʝ.  

ʇʦ  ʬʦʨʤʠʨʘˁʝʪʦ  ʥʘ  ʂʦʤʠʩʠʿ ʘʪʘ  ʟʘ  ʦʮʝʥʢʘ  ʥʘ  ʜʦʢʪʦʨʩʢʠʦʪ  ʪʨʫʜ,  ʪʨʫʜʦʪ  ʩʝ 

ʧʦʩʪʘʚʫʚʘ ʥʘ ʠʥʪʝʨʥʝʪ ʩʪʨʘʥʘʪʘ ʥʘ ʝʜʠʥʠʮʘʪʘ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʦʪ  ʚʦ  ʚʨʝʤʝʪʨʘʝˁʝ ʦʜ 20  

ʜʝʥʘ. ɿʘʝʜʥʦ  ʩʦ  ʪʨʫʜʦʪ  ʩʝ  ʦʙʿʘʚʫʚʘʘʪ  ʠ  ʝʣʝʢʪʨʦʥʩʢʠʪʝ  ʘʜʨʝʩʠ  ʥʘ  ʯʣʝʥʦʚʠʪʝ  ʥʘ 

ʂʦʤʠʩʠʿ ʘʪʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʜʦʢʪʦʨʩʢʠʦʪ ʪʨʫʜ, ʟʘʨʘʜʠ ʝʚʝʥʪʫʘʣʥʠ ʟʘʙʝʣʝhʢʠ ʠ ʩʫʛʝʩʪʠʠ ʦʜ 

ʩʪʨʘʥʘ ʥʘ ʟʘʠʥʪʝʨʝʩʠʨʘʥʘʪʘ ʥʘʫʯʥʘ ʠ ʩʪʨʫʯʥʘ ʿʘʚʥʦʩʪ ʚʦ ʚʨʩʢʘ ʩʦ ʠʩʪʨʘʞʫʚʘˁʝʪʦ ʚʦ 

ʪʨʫʜʦʪ. 

ʇʦʩʪʘʧʢʘʪʘ ʠ ʥʘʯʠʥʦʪ ʥʘ ʠʟʨʘʙʦʪʢʘ, ʧʨʝʜʘʚʘˁʝ ʠ ʿ ʘʚʥʘ ʦʜʙʨʘʥʘ ʥʘ ʜʦʢʪʦʨʩʢʠʦʪ ʪʨʫʜ 
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ʩʝ ʜʝʪʘʣʥʦ ʜʝʬʠʥʠʨʘʥʠ ʚʦ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʫʩʣʦʚʠʪʝ, ʢʨʠʪʝʨʠʫʤʠʪʝ ʠ ʧʨʘʚʠʣʘʪʘ ʟʘ 

ʟʘʧʠʰʫʚʘˁʝ ʠ ʩʪʫʜʠʨʘˁʝ ʥʘ ʪʨʝʪ ʮʠʢʣʫʩ ʩʪʫʜʠʠ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʦʪ Ăʉʚ. ʂʣʠʤʝʥʪ 

ʆʭʨʠʜʩʢʠñ - ɹʠʪʦʣʘ. 

 

12. ʇʦʜʘʪʦʮʠ ʟʘ ʧʨʦʩʪʦʨʦʪ ʧʨʝʜʚʠʜʝʥ ʟʘ ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ 

 

 ʊʝʭʥʠʯʢʠʦʪ ʬʘʢʫʣʪʝʪ - ɹʠʪʦʣʘ ʨʘʩʧʦʣʘʛʘ ʩʦ ʧʦʚʨʰʠʥʘ ʦʜ 5.583,44 m2, ʠ ʪʦʘ: 

 

ʆʧʠʩ ɹʨʦʿ ʇʦʚʨʰʠʥʘ, 

m2 

ʘʤʬʠʪʝʘʪʘʨ 1 227,00 

ʧʨʝʜʘʚʘʣʥʠ 19 1613,42 

ʣʘʙʦʨʘʪʦʨʠʠ  9 598,24 

ʩʤʝʪʘʯʢʠ ʮʝʥʪʘʨ  3 310,00 

ʤʫʣʪʠʤʝʜʠʿʘʣʝʥ ʮʝʥʪʘʨ  1 150,00 

ʨʘʙʦʪʠʣʥʠʮʠ  4 245,64 

ʙʠʙʣʠʦʪʝʢʘ ʩʦ ʯʠʪʘʣʥʘ 2 113,95 

ʢʘʙʠʥʝʪʠ 34 545,10 

ʘʜʤʠʥʠʩʪʨʘʮʠʿʘ  7 201,52 

ʩʘʣʘ ʟʘ ʩʝʜʥʠʮʠ  1 58,91 

ʧʨʦʩʪʦʨ ʟʘ ʦʧʰʪʝʩʪʚʝʥʘ ʘʢʪʠʚʥʦʩʪ  1 30,00 

ʤʘʛʘʮʠʥʠ 1 53,50 

ʢʦʪʣʘʨʥʠʮʘ  1 46,52 

ʪʝʣʝʬʦʥ. ʮʝʥʪʨʘʣʘ ʠ ʧʨʦʩʪʦʨʠʿʘ ʟʘ 

ʦʜʨʞʫʚʘˁʝ    

 233,22 

ʭʦʣʦʚʠ, ʭʦʜʥʠʮʠ, ʩʢʘʣʠ ʠ ʩʘʥʠʪʘʨʥʠ ʿʘʟʣʠ           1686,72 

 

ʉʧʦʨʝʜ ʧʨʠʣʦʞʝʥʦʪʦ ʊʝʭʥʠʯʢʠʦʪ ʬʘʢʫʣʪʝʪ ï ɹʠʪʦʣʘ ʠʤʘ ʠ ʧʨʦʩʪʦʨʝʥ ʢʘʧʘʮʠʪʝʪ ʟʘ 

ʠʟʚʝʜʫʚʘˁʝ ʥʘ ʥʘʩʪʘʚʘʪʘ ʦʜ ʦʚʦʿ ʚʠʜ ʥʘ ʩʪʫʜʠʠ. 

ʉʝʢʘʢʦ  ʜʝʢʘ  ʧʦʪʨʝʙʘ  ʦʜ  ʧʨʦh ʠʨʫʚʘˁʝ  ʠ  ʜʦʦʧʨʝʤʫʚʘˁʝ  ʩʦ  ʥʦʚʠ  ʣʘʙʦʨʘʪʦʨʠʠ  

ʠ ʧʦʤʘʛʘʣʘ ʠʤʘ, ʧʘ ʟʘʪʦʘ ʚʦ ʢʦʥʪʠʥʫʠʪʝʪ ʪʦʘ ʩʝ ʧʣʘʥʠʨʘ ʠ ʩʝʢʦʛʘʰ ʩʝ ʠʤʘ ʚʦ ʚʠʜ  ʚʦ 

ʟʘʚʠʩʥʦʩʪ ʦʜ ʤʦʞʥʦʩʪʠʪʝ. 
 

13. ʃʠʩʪʘ ʥʘ ʦʧʨʝʤʘ ʧʨʝʜʚʠʜʝʥʘ ʟʘ ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ 
 

ʂʦʤʧʿʫʪʝʨʩʢʘʪʘ ʠ ʤʝʨʥo-ʨʝʛʫʣʮʠʦʥʘ ʦʧʨʝʤʘ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʚʦ ʝʜʫʢʘʪʠʚʥʠʦʪ ʠ 

ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠʦʪ ʧʨʦʮʝʩ ʝ  ʦʨʛʘʥʠʟʠʨʘʥʘ ʚʦ 8 ʣʘʙʦʨʘʪʦʨʠʠ ʠ 5 ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʫʯʠʣʥʠʮʠ, ʠ ʪʦʘ: 

 

1. ʊʝʨʤʦʪʝʭʥʠʯʢʘ ʣʘʙʦʨʘʪʦʨʠʿʘ 

2. ʃʘʙʦʨʘʪʦʨʠʿʘ ʟʘ ʤʘʰʠʥʩʢʠ ʤʘʪʝʨʠʿʘʣʠ 

3. ʃʘʙʦʨʘʪʦʨʠʿʘ ʟʘ ʝʣʝʢʪʨʦ ʝʥʝʨʛʝʪʩʢʠ ʩʠʩʪʝʤʠ 
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4. ʃʘʙʦʨʘʪʦʨʠʿʘ ʟʘ ʤʦʪʦʨʥʠ ʚʦʟʠʣʘ 

5. ʃʘʙʦʨʘʪʦʨʠʿʘ ʟʘ ʝʣʝʢʪʨʦʪʝʭʥʠʢʘ 

6. ʃʘʙʦʨʘʪʦʨʠʿʘ ʟʘ ʝʣʝʢʪʨʦʥʠʢʘ ʠ ʝʣʝʢʪʨ. ʤʝʨʝˁʘ 

7. ʃʘʙʦʨʘʪʦʨʠʿʘ ʟʘ ʤʫʣʪʠʤʝʜʠʿʘ 

8. ʄʝʭʘʪʨʦʥʠʯʢʘ ʣʘʙʦʨʘʪʦʨʠʿʘ 

 

1. ʂʦʤʧʿʫʪʝʨʩʢʘ ʫʯʠʣʥʠʮʘ 304 

2. ʂʦʤʧʿʫʪʝʨʩʢʘ ʫʯʠʣʥʠʮʘ 305    

3. ʂʦʤʧʿʫʪʝʨʩʢʘ ʫʯʠʣʥʠʮʘ 307 

4. ʂʦʤʧʿʫʪʝʨʩʢʘ ʫʯʠʣʥʠʮʘ 408 

5. ʂʦʤʧʿʫʪʝʨʩʢʘ ʫʯʠʣʥʠʮʘ 413 

 

ɺʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ ʝ ʜʘʜʝʥ ʩʧʠʩʦʢ ʥʘ ʦʧʨʝʤʘʪʘ ʢʦʿʘ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʚʦ ʥʘʩʪʘʚʥʠʦʪ 

ʧʨʦʮʝʩ ʥʘ  ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ. 

 

 ɺʠʜ ʥʘ ʦʧʨʝʤʘ ʅʘʤʝʥʘ ɹʨʦʿ 

1 
Rotaprint 

R37K 
ɽʜʥʦʙʦʿʥʘ ʦʬʩʝʪ ʤʘʰʠʥʘ, ʌʦʨʤʘʪ: ɸ3+ 1 

2 Wohlenberg ʅʦʞ ʟʘ ʩʝʯʝˁʝ ʭʘʨʪʠʿʘ, 80cm 1 

3 

ʇʝʯʘʪʘʨ ʟʘ 

ʧʨʦʙʝʥ ʦʪʠʩʦʢ 

HP Design Jet 

130 

InkJet ʪʝʭʥʦʣʦʛʠʿʘ ʟʘ ʧʨʦʙʝʥ ʦʪʠʩʦʢ, ʧʨʝʜʢʦʥʪʨʦʣʘ ʥʘ 

  ʦʪʠʩʦʢʦʪ 
1 

4 

ʇʝʯʘʪʘʨ ʟʘ 

ʧʨʦʙʝʥ ʦʪʠʩʦʢ 

Canon 

ImageProGraph 

670 

InkJet ʪʝʭʥʦʣʦʛʠʿʘ ʟʘ ʧʨʦʙʝʥ ʦʪʠʩʦʢ, ʧʨʝʜʢʦʥʪʨʦʣʘ ʥʘ 

ʦʪʠʩʦʢʦʪ 
1 

5 

ʉʢʝʥʝʨ HP 

Scanjet 8300 

Professional 

Image Scanner 

ʇʨʦʬʝʩʠʦʥʘʣʝʥ ʩʢʝʥʝʨ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʿʘ 1 

6 
ʉʦʬʪʚʝʨ ʟʘ 

ʨʘʩʪʝʨʠʟʘʮʠʿʘ 
Raster Image Processor, ʩʦʬʪʚʝʨ ʟʘ ʨʘʩʪʝʨʠʟʘʮʠʿʘ 1 

7 
ʈʝʬʣʝʢʩʠʦʥʝʥ 

ʤʠʢʨʦʩʢʦʧ ʩʦ 

USB ʠʟʣʝʟ 

ʂʦʥʪʨʦʣʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʨʘʩʪʝʨʩʢʠʪʝ ʪʦʯʢʠ ʥʘ ʧʣʦʯʘ ʠ 

ʦʪʠʩʦʢ 
1 

8 pH ʤʝʨʘʯ ʂʦʥʪʨʦʣʘ ʥʘ ʦʩʪʚʘʨʝʥʠ ʫʩʣʦʚʠ ʥʘ ʨʝʧʨʦʤʘʪʝʨʠʿʘʣʠ 1 

9 Visco ʤʝʪʘʨ ʂʦʥʪʨʦʣʘ ʥʘ ʚʠʩʢʦʟʥʦʩʪ ʥʘ ʛʨʘʬʠʯʢʠ ʙʦʠ 1 

10 
ʊʨʘʥʩʧʘʨʝʥʪʝʥ 

ʜʝʥʟʠʪʦʤʝʪʘʨ 
ʀʥʩʪʨʫʤʝʥʪʘʣʥʘ ʢʦʥʪʨʦʣʘ ʥʘ ʧʝʯʘʪʘʨʩʢʠ ʬʠʣʤʦʚʠ 1 

11 
ʈʝʬʣʝʢʩʠʦʥʝʥ 

ʜʝʥʟʠʪʦʤʝʪʘʨ 
ʀʥʩʪʨʫʤʝʥʪʘʣʥʘ ʢʦʥʪʨʦʣʘ ʥʘ ʧʝʯʘʪʘʨʩʢʠ ʧʣʦʯʠ ʠ ʦʪʠʩʦʢ 1 
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12 
ʉʧʝʢʪʨʦ - 

ʬʦʪʦʤʝʪʘʨ 
ʀʥʩʪʨʫʤʝʥʪʘʣʥʘ ʢʦʥʪʨʦʣʘ ʥʘ ʧʝʯʘʪʘʨʩʢʠ ʧʣʦʯʠ ʠ ʦʪʠʩʦʢ 1 

13 
ʄʝʨʘʯ ʥʘ 

ʧʣʦʯʠ 
ʂʦʥʪʨʦʣʘ ʥʘ ʢʚʘʣʠʪʝʪ ʟʘ ʧʝʯʘʪʘʨʩʢʘ ʧʣʦʯʘ 1 

14 
ʂʦʧʠʨ ʨʘʤʢʘ 

ʟʘ ʦʬʩʝʪ ʧʣʦʯʠ 
ɺʘʢʫʫʤ ʢʦʧʠʨ ʨʘʤʢʘ ʚʦ B2 ʬʦʨʤʘʪ 1 

15 

ʄʘʰʠʥʘ ʟʘ 

ʧʨʘʚʝˁʝ ʥʘ 

ʧʨʝʚʦʿʥʠ 

ʣʠʥʠʠ 

ʇʨʝʚʦʿʥʘ ʣʠʥʠʿʘ ʚʦ ʧʨʦʮʝʩʦʪ ʥʘ ʢʥʠʛʦʚʨʟʫʚʘˁʝ  1 

16 

ʇʨʦʭʨʦʤ 

ʜʨʞʘʯʠ ʟʘ 

ʩʠʪʦ ʧʝʯʘʪ ʩʦ 

ʨʘʤʢʠ ʟʘ ʩʠʪʦ 

ʧʝʯʘʪ 

ʉʠʪʦ ʧʝʯʘʪ ʩʦ ʨʘʟʣʠʯʥʠ ʣʠʥʠʿʘʪʫʨʠ ʥʘ ʨʘʩʪʝʨ  1 

17 

ʇʝʨʩʦʥʘʣʥʠ - 

desktop 

ʢʦʤʧʿʫʪʝʨʠ 

Pentium 4, ʩʦ 

ʤʦʥʠʪʦʨ 

SAMSUNG 

21" TFT 

ʇʨʠʤʝʥʘ ʥʘ ʩʧʝʮʠʿʘʣʠʟʠʨʘʥʠ ʩʦʬʪʚʝʨʩʢʠ ʨʝhʝʥʠʿʘ ʦʜ 

ʦʙʣʘʩʪʠʪʝ ʢʦʠ ʛʠ ʧʦʢʨʠʚʘʘʪ ʧʨʝʜʤʝʪʠʪʝ ʦʜ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ 

10 

18 

ʇʨʝʥʦʩʝʥ 

ʚʠʜʝʦ 

ʧʨʦʝʢʪʦʨ - 

ʚʠʜʝʦ ʙʠʤ 

ʇʨʝʜʘʚʘˁ ʘ ʠ ʚʝʞʙʠ ʦʜ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ 10 

19 
ʇʨʝʥʦʩʝʥ 

ʛʨʘʬʦʩʢʦʧ 
ʇʨʝʜʘʚʘˁ ʘ ʠ ʚʝʞʙʠ ʦʜ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ 15 
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14. ʇʨʝʜʤʝʪʥʠ ʧʨʦʛʨʘʤʠ ʩʦʛʣʘʩʥʦ ʯʣʝʥ 4 ʦʜ ʇʨʘʚʠʣʥʠʢʦʪ (ʇʨʠʣʦʛ ʙʨ. 3)  

 

ʇʨʠʣʦʛ 3  ʉʦʜʨʞʠʥʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ - ʆʧʰʪʠ ʟʘʜʦʣʞʠʪʝʣʥʠ ʧʨʝʜʤʝʪʠ 

 

ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʄʝʪʦʜʠ ʠ ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʘ ʥʘʫʯʥʦ-

ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʦʜ ʦʙʣʘʩʪʘ ʚʦ ʢʦʿʘ ʩʝ 

ʨʘʙʦʪʠ ʜʦʢʪʦʨʩʢʘʪʘ ʜʠʩʝʨʪʘʮʠʿʘ 

2. ʂʦʜ ɸ.1.1 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʋʥʠʚʝʨʟʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ  7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 
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8. ʅʘʩʪʘʚʥʠʢ ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɺʠʪʦʤʠʨ ʉʪʦʿʘʥʦʚʩʢʠ 

ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɽʣʠʟʘʙʝʪʘ ɹʘʭʪʦʚʩʢʘ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): ʇʨʠʧʨʝʤʘ ʠ ʦʩʧʦʩʦʙʫʚʘˁʝ ʥʘ 

ʩʪʫʜʝʥʪʦʪ ʟʘ ʥʘʫʯʥʠ ʠ ʩʪʨʫʯʥʠ ʠʩʪʨʘʞʫʚʘˁʘ, ʟʘ ʚʨʝʜʥʫʚʘˁʝ, ʠʥʪʝʨʧʨʝʪʘʮʠʿʘ ʠ 

ʢʦʨʠʩʪʝˁʝ ʥʘ ʠʩʪʨʘʞʫʚʘʯʢʠʪʝ ʨʝʟʫʣʪʘʪʠ. 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: ʅʘʫʯʥʠ ʤʝʪʦʜʠ ʠ ʤʝʪʦʜʦʣʦʛʠʿʘ. ʍʠʧʦʪʝʟʘ, 

ʤʦʜʝʣ, ʪʝʦʨʠʿʘ ʠ ʟʘʢʦʥ. ʀʟʙʦʨ ʠ ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʧʨʝʜʤʝʪʦʪ ʥʘ ʠʩʪʨʘʞʫʚʘˁʝ. 

ʀʟʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʥʘʫʯʥʘ ʠ ʩʪʨʫʯʥʘ ʣʠʪʝʨʘʪʫʨʘ. ʌʦʨʤʫʣʠʨʘˁʝ ʥʘ ʭʠʧʦʪʝʟʘ. 

ɼʝʬʠʥʠʨʘˁʝ ʥʘ ʧʨʦʛʨʘʤʘ ʠ ʦʨʛʘʥʠʟʠʨʘˁʝ ʥʘ ʠʩʪʨʘʞʫʚʘˁʘʪʘ. ʊʝʦʨʠʩʢʠ 

ʠʩʪʨʘʞʫʚʘˁʘ. ʇʣʘʥʠʨʘˁʝ ʠ ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠʩʪʨʘʞʫʚʘˁʘ. 

ʆʙʨʘʙʦʪʢʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʨʝʟʫʣʪʘʪʠ ʠ ʥʘ ʜʨʫʛʠ ʜʦʩʪʘʧʥʠ ʨʝʣʝʚʘʥʪʥʠ 

ʧʦʜʘʪʦʮʠ. ʄʦʞʥʠ ʛʨʝʰʢʠ ʠ ʟʘʙʣʫʜʠ ʚʦ ʠʥʪʝʨʧʨʝʪʘʮʠʿʘʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. 

ʄʝʪʦʜʦʣʦʛʠʿʘ ʥʘ ʧʨʝʟʝʥʪʠʨʘˁʝ ʥʘ ʠʩʪʨʘʞʫʚʘʯʢʠʪʝ ʨʝʟʫʣʪʘʪʠ. ʇʨʠʧʨʝʤʘ ʥʘ 

ʠʟʚʝʰʪʘʠ ʠ ʥʘ ʩʪʘʪʠʠ. ʄʝʪʦʜʦʣʦʛʠʿʘ ʥʘ ʠʟʨʘʙʦʪʢʘ ʠ ʥʘ ʦʜʙʨʘʥʘ ʥʘ ʜʦʢʪʦʨʩʢʠ 

ʜʠʩʝʨʪʘʮʠʠ. 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ:  ʧʨʝʜʘʚʘˁʘ, ʧʨʝʟʝʥʪʘʮʠʠ, ʚʝʞʙʠ, ʢʦʣʦʢʚʠʫʤʠ, ʠʩʧʠʪ 

 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 ʯʘʩʦʚʠ 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ ʥʘʩʪʘʚʘ, ʚʝʞʙʠ, ʢʦʣʦʢʚʠʫʤʠ, 

ʠʩʧʠʪ 

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 
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15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

15 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 70 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ 0 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

80 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 20 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

ʩʘʤʦʩʪʦʿʥʦ ʠʟʨʘʙʦʪʝʥʘʪʘ ʩʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ. 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ 

ʥʘʩʪʘʚʘʪʘ 

ʤʘʢʝʜʦʥʩʢʠ, ʘʥʛʣʠʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

ʀʩʧʠʪʦʪ ʩʝ ʧʦʣʘʛʘ ʩʦ ʦʜʙʨʘʥʘ ʥʘ ʩʘʤʦʩʪʦʿʥʦ 

ʠʟʨʘʙʦʪʝʥʘʪʘ ʩʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ. 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ʉʪʦʿʘʥʦʚʩʢʠ, ɺ. ʇʝʯʘʪʝʥʠ ʧʨʝʜʘʚʘˁʘ 2012 

2 Science Fair Project Ideas, Answers & 

Tools 

http://www.scie

ncebuddies.org 

2009 

3 Wolfs, F.  Introduction to 

the Scientific 

Method 

http://teacher.nsr

l.rochester.edu/ 

2010 

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1     

2     

3     
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ʉʦʜʨʞʠʥʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ - ʆʧʰʪʠ ʠʟʙʦʨʥʠ ʧʨʝʜʤʝʪʠ, ʃʠʩʪʘ 1 

 

ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʩʦʚʨʝʤʝʥʠ ʛʨʘʬʠʯʢʠ 

ʪʝʭʥʦʣʦʛʠʠ 

2. ʂʦʜ ɸ.1.2 -1 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʀɼ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʌɹ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ 1 7. ɹʨʦʿ ʥʘ ɽʂʊʉ 
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8. ʅʘʩʪʘʚʥʠʢ ʈʝʜ. ʇʨʦʬ. ɼ-ʨ ʊʦʤʝ ɱʦʣʝʚʩʢʠ, ʚʦ ʧʝʥʟʠʿʘ 

ɼʦʮ. ɼ-ʨ ʈʦʙʝʨʪʦ ʇʘʰʠ˃ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

/ 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

ʉʪʝʢʥʫʚʘˁʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʟʥʘʝˁʘ ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʩʦʚʨʝʤʝʥʠʪʝ ʛʨʘʬʠʯʢʠ 

ʪʝʭʥʦʣʦʛʠʠ 

 

 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

ʉʦʚʨʝʤʝʥʠʪʝ ʜʦʩʪʠʛʥʫʚʘˁʘ ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʛʨʘʬʠʯʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʜʛʦʪʦʚʢʘ 

ʥʘ ʧʝʯʘʪ, ʪʝʭʥʠʢʠʪʝ ʥʘ ɺʠʩʦʢ ʧʝʯʘʪ, ɼʣʘʙʦʢ ʧʝʯʘʪ, ʈʘʤʝʥ ʧʝʯʘʪ, ʇʨʦʧʫʩʝʥ 

ʧʝʯʘʪ, ɼʠʛʠʪʘʣʝʥ ʧʝʯʘʪ, ʉʧʝʮʠʿʘʣʥʠ ʧʦʩʪʘʧʢʠ, ʇʝʯʘʪʝˁʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦʜʣʦʛʠ, 

ʆʧʣʝʤʝʥʫʚʘˁʝ ʠ ʩʣʠʯʥʠ ʧʦʩʪʘʧʢʠ, ʇʝʯʘʪʘʨʩʢʦ ʪʝʭʥʠʯʢʠ ʧʨʦʙʣʝʤʠ, ʟʘʚʨʰʥʘ 

ʦʙʨʘʙʦʪʢʘ, ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʦʪʠʩʦʮʠʪʝ. ʉʦʚʨʝʤʝʥʠ ʤʝʪʦʜʠ ʟʘ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ. 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: 

ʀʥʜʠʚʠʜʫʘʣʥʦ ʫʯʝˁʝ, ʠʥʪʝʨʘʢʪʠʚʥʘ ʥʘʩʪʘʚʘ, ʢʦʥʩʫʣʪʘʮʠʠ 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

15 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 10 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 130 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 
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17.1 ʊʝʩʪʦʚʠ 50 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

40 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 10 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ 

ʥʘʩʪʘʚʘʪʘ 

ʄʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ 

ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʥʘʩʪʘʚʘʪʘ 

 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 H.Kipphan Handbook of 

Print Media 

Springer 2012 

2 ʈ.ʊʨʘʿʢʦʚʠ˃ ʊʝʭʥʦʣʦʛʠʠ ʥʘ 

ʧʝʯʘʪʝˁʝ 

ʊʄʌ, ɹʝʦʛʨʘʜ 2010 

3 ɼʨʘʛʦˀʫʙ 

ʅʦʚʘʢʦʚʠ˃ 

ʊʝʭʥʠʢʝ ʰʪʘʤʧʝ ʌʊʅ ʅʦʚʠ ʉʘʜ 2010 

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ʈ. ʇʘʰʠ˃ ʊʝʭʥʦʣʦʛʠʠ ʥʘ 

ʧʝʯʘʪʝˁʝ 

ʊʌɹ, ʀʥʪʝʨʥʘ 

ʩʢʨʠʧʪʘ 

2015 

2     

3     
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ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʪʝʦʨʠʿʘ ʥʘ ʜʠʟʘʿʥ 

2. ʂʦʜ ɸ.1.2 -2 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʀɼ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʌɹ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ 1 7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 

10 

8. ʅʘʩʪʘʚʥʠʢ ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ʀʣʠʦʩ ɺʠʣʦʩ 

ɼʦʮ. ʜ-ʨ ʉʚʝʪʣʘʥʘ ʄʠʿʘʢʦʚʩʢʘ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ 

ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʜʠʟʘʿʥʦʪ 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

ʉʪʝʢʥʫʚʘˁʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʟʥʘʝˁʘ ʦʜ ʦʙʣʘʩʪʘ ʥʘ ʜʠʟʘʿʥʦʪ  

 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

ʉʦʚʨʝʤʝʥʠ ʥʘʯʝʣʘ ʚʦ ʦʙʣʠʢʫʚʘˁʝʪʦ (ʜʠʟʘʿʥʦʪ). ɼʝʬʠʥʠʨʘˁʝ ʥʘ ʩʦʚʨʝʤʝʥʠʦʪ 

ʜʠʟʘʿʥ, ʪʝʦʨʠʿʘ ʥʘ ʜʠʟʘʿʥ, ʪʝʩʥʦ ʧʨʦʬʠʣʠʨʘʥʠ ʩʪʨʫʯʥʠ ʧʨʠʩʪʘʧʠ. ʉʦʚʨʝʤʝʥ 

ʜʠʟʘʿʥ ʥʘ ʧʨʦʠʟʚʦʜʠ. ʉʪʦʧʘʥʩʢʠ ʜʠʟʘʿʥ - ɻʨʘʬʠʯʢʠ ʜʠʟʘʿʥ, ʬʦʥʪʦʚʠ, ʠʜʝʥʪʠʪʝʪ 

ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ, ʥʘʩʣʦʚʥʠ ʩʪʨʘʥʠ ʥʘ ʩʧʠʩʘʥʠʿʘ, ʜʠʟʘʿʥ ʥʘ ʘʤʙʘʣʘʞʘ ʚʦ ʪʝʢʦʪ ʥʘ 

ʚʨʝʤʝʪʦ ʜʦ ʜʝʥʝʩ. ɼʠʟʘʿʥ ʚʦ ʤʝʥʘ˅ʤʝʥʪʦʪ (ʠʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʿʘ), ʝʢʩʧʣʠʮʠʪʥʦ 

ʟʥʘʝˁʝ, ʟʥʘʯʝˁʝ ʥʘ ʜʠʟʘʿʥʦʪ ʚʦ Knowledge Management-ʦʪ (KM). 

ʈʘʟʤʠʩʣʫʚʘˁʘʪʘ ʥʘ ɹʠʣ ɻʝʿʪʩ ʚʦ ʢʥʠʛʘʪʘ Ăʉʪʦʧʘʥʠʩʫʚʘˁʝ ʩʦ ʙʨʟʠʥʘ ʥʘ 

ʤʠʩʣʘʪʘñ. ʂʘʢʦ ʩʦ ʧʦʤʦʰ ʥʘ ʜʠʟʘʿʥʦʪ ʩʝ ʟʛʦʣʝʤʫʚʘ IQ ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ, 

ʬʦʨʤʠʨʘˁʝ ʥʘ ʟʥʘʝˁʝ ʦʜ ʦʙʣʘʩʪʘ ʥʘ ʜʠʟʘʿʥʦʪ, ʧʦʜʝʣʙʠ, ʧʨʠʤʝʥʘ, ʜʝʣʦʚʝʥ 

ʧʨʦʮʝʩ, ʠʥʬʦʨʤʘʮʠʦʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʣʠʜʝʨʩʪʚʦ, ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʫʣʪʫʨʘ, 

ʤʝʥʘ˅ʠʨʘˁʝ ʥʘ ʯʦʚʝʯʢʠ ʨʝʩʫʨʩʠ, ʢʦʥʪʨʦʣʘʪʘ ʠ ʠʥʦʚʘʪʠʚʥʦʩʪʘ, ʚʟʘʝʤʝʥ ʦʜʥʦʩ ʥʘ 

ʂʄ ʩʠ ʜʨʫʛʠʪʝ ʢʦʥʮʝʧʪʠ, ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʘ ʰʪʦ ʫʯʠ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʠʪʝ ʥʘ 

ʜʠʟʘʿʥʦʪ, TQM - ʪʝʭʥʦʣʦʰʢʦ ʢʚʘʣʠʪʘʪʠʚʝʥ ʤʝʥʘ˅ʤʝʥʪ, ʇʘʪʮʭʠʥʛʦʪ ʠ ʜʠʟʘʿʥʦʪ, 

ɹʎʉ ʠ ʜʠʟʘʿʥʦʪ, ʄʦʪʠʚʘʮʠʿʘʪʘ ʚʦ ʤʝʥʘ˅ʤʝʥʪʦʪ ʟʘ ʧʦʜʦʙʘʨ ʜʠʟʘʿʥ, ʧʦʚʨʟʫʚʘˁʝ 

ʥʘ ʚʠʟʫʨʘʪʘ ʩʦ ʨʝʘʣʥʦʩʪʘ ʧʨʝʢʫ ʜʠʟʘʿʥʦʪ. ʂʦʨʝʣʘʮʠʿʘ ʥʘ ʛʨʘʬʠʯʢʠʦʪ ʩʦ 

ʠʥʜʫʩʪʨʠʩʢʠʦʪ ʜʠʟʘʿʥ. ʋʧʦʪʨʝʙʘ ʥʘ ʙʦʠ. ʊʠʧʦʛʨʘʬʠʿʘ. ɻʨʘʬʠʯʢʠ ʜʠʟʘʿʥ ʥʘ 

ʩʦʚʨʝʤʝʥʠ ʧʨʦʠʟʚʦʜʠ. 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: 

ʀʥʜʠʚʠʜʫʘʣʥʦ ʫʯʝˁʝ, ʠʥʪʝʨʘʢʪʠʚʥʘ ʥʘʩʪʘʚʘ, ʢʦʥʩʫʣʪʘʮʠʠ 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 
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15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

15 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 10 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 130 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ 50 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

40 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 10 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ 

ʥʘʩʪʘʚʘʪʘ 

ʄʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ 

ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʥʘʩʪʘʚʘʪʘ 

 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ʉ.ʉʦʢʦʣʦʚʠ˃ ɼʠʟʘʿʥ ʠ 

ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ 

ʧʨʦʠʟʚʦʜʠ 

ɹʝʦʛʨʘʜ  

2     

     

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1     

2     

3     
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ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʅʫʤʝʨʠʯʢʠ ʤʝʪʦʜʠ ʚʦ ʧʨʦʮʝʩʠʪʝ ʥʘ 

ʩʦʚʨʝʤʝʥʠʪʝ ʛʨʘʬʠʯʢʠ ʪʝʭʥʦʣʦʛʠʠ 

2. ʂʦʜ ɸ.1.2 -3 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʋʥʠʚʝʨʟʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ  1 ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 
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8. ʅʘʩʪʘʚʥʠʢ ʇʨʦʬ. ʜ-ʨ ʃʠʥʜʘ ʉʪʦʿʘʥʦʚʩʢʘ 

ʇʨʦʬ. ʜ-ʨ ʂʠʨʝ ʇʦʧʦʚʩʢʠ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

ʥʝʤʘ 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): ʉʪʝʢʥʫʚʘˁʝ ʥʘ ʟʥʘʝˁʘ ʟʘ 

ʨʝʰʘʚʘˁʝ ʥʘ ʧʨʦʙʣʝʤʠ ʚʦ ʩʦʚʨʝʤʝʥʠʪʝ ʛʨʘʬʠʯʢʠ ʪʝʭʥʦʣʦʛʠʠ ʰʪʦ ʤʦʞʘʪ ʜʘ ʩʝ 

ʨʝʰʘʪ ʝʜʠʥʩʪʚʝʥʦ ʥʫʤʝʨʠʯʢʠ 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: ʅʫʤʝʨʠʯʢʦ ʨʝʰʘʚʘˁʝ ʥʘ ʦʙʠʯʥʠ 

ʜʠʬʝʨʝʥʮʠʿʘʣʥʠ ʨʘʚʝʥʢʠ. ʅʫʤʝʨʠʯʢʦ ʨʝʰʘʚʘˁʝ ʥʘ ʧʘʨʮʠʿʘʣʥʠ ʜʠʬʝʨʝʥʮʠʿʘʣʥʠ 

ʨʘʚʝʥʢʠ. 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: ʧʨʝʜʘʚʘˁʘ, ʧʨʝʟʝʥʪʘʮʠʠ, ʚʝʞʙʠ, ʢʦʣʦʢʚʠʫʤʠ, ʠʩʧʠʪ 

 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 ʯʘʩʦʚʠ 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ ʥʘʩʪʘʚʘ, ʚʝʞʙʠ, ʢʦʣʦʢʚʠʫʤʠ, 

ʠʩʧʠʪ 

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

15 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 70 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ 0 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

80 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 20 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 
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ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

ʩʘʤʦʩʪʦʿʥʦ ʠʟʨʘʙʦʪʝʥʘʪʘ ʩʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ 

ʥʘʩʪʘʚʘʪʘ 

ʤʘʢʝʜʦʥʩʢʠ, ʘʥʛʣʠʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ 

ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʥʘʩʪʘʚʘʪʘ 

ʀʩʧʠʪʦʪ ʩʝ ʧʦʣʘʛʘ ʩʦ ʦʜʙʨʘʥʘ ʥʘ 

ʠʟʨʘʙʦʪʝʥʘʪʘ ʩʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 Butcher J.C Numerical 

methods for 

ordinary 

differential 

equations 

John Wiley & 

Sons 

 

 

2003 

 

2 Morton K.W. and 

Mayers D.F 

Numerical 

Solution of Partial 

Differential 

Equations: An 

Introduction 

Cambridge 

University Press 

2005 

3     

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1     

2     

3     
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ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʬʠʟʠʢʘ 

2. ʂʦʜ ɸ.1.2 - 4 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ï ɹʠʪʦʣʘ 

ʆʪʩʝʢ ʟʘ ʛʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ ʇʨʚ 7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 
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8. ʅʘʩʪʘʚʥʠʢ ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ʈʘʪʢʘ ʅʝʰʢʦʚʩʢʘ 

ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɸʪʝʥʘ ɸʥʜʨʝʝʚʩʢʘ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

ʥʝʤʘ 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

ʉʪʝʢʥʫʚʘˁʝ ʟʥʘʝˁʘ ʦʜ ʥʝʢʦʠ ʦʙʣʘʩʪʠ ʥʘ ʬʠʟʠʢʘʪʘ, ʢʦʠ ʠʤʘʘʪ ʧʨʠʤʝʥʘ ʚʦ 

ʩʦʚʨʝʤʝʥʘʪʘ ʪʝʭʥʠʢʘ ʠ ʦʚʦʟʤʦʞʫʚʘʘʪ ʧʦʩʪʘʚʫʚʘˁʝ ʤʦʜʝʣ ʟʘ ʨʝʰʘʚʘˁʝ ʥʘ 

ʧʨʘʢʪʠʯʥʠ ʧʨʦʙʣʝʤʠ, ʢʘʢʦ ʠ ʦʩʧʦʩʦʙʫʚʘˁʝ ʟʘ ʚʢʣʫʯʫʚʘˁʝ ʚʦ ʥʘʫʯʥʦ- 

ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʦʜ ʩʦʦʜʚʝʪʥʠʪʝ ʦʙʣʘʩʪʠ 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

¶ ʌʠʟʠʢʘ ʥʘ ʪʚʨʜʦ ʪʝʣʦ. 

¶ ʇʦʣʫʩʧʨʦʚʦʜʥʠʮʠ. 

¶ ʉʧʝʢʪʨʦʩʢʦʧʠʿʘ. 

¶ ʌʠʟʠʢʘ ʥʘ ʥʦʚʠ ʤʘʪʝʨʠʿʘʣʠ. 

¶ ʃʘʩʝʨʠ ʠ ʥʠʚʥʘ ʧʨʠʤʝʥʘ ʚʦ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ. 

¶ ʌʠʟʠʯʢʠ ʧʨʦʮʝʩʠ, ʬʠʟʠʯʢʠ ʠʩʧʠʪʫʚʘˁʘ, ʤʝʪʦʜʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʚʦ 

ʛʨʘʬʠʯʢʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ. 

 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: ʧʨʝʜʘʚʘˁʘ, ʩʘʤʦʩʪʦʿʥʦ ʫʯʝˁʝ, ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 ʯʘʩʦʚʠ 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

15 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 50 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 20 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 140 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 
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17.1 ʊʝʩʪʦʚʠ 60 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

40 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

ʀʟʨʘʙʦʪʝʥʠ ʠ ʦʜʙʨʘʥʝʪʠ ʩʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ, 

ʩʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ 

ʥʘʩʪʘʚʘʪʘ 

ʄʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ 

ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʥʘʩʪʘʚʘʪʘ 

ʉʘʤʦʝʚʘʣʫʘʮʠʿʘ, ʘʥʢʝʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ɬ. ʉʠʥʘʜʠʥʦʚʩʢʠ ʌʠʟʠʢʘ ʥʘ ʪʚʨʜʦ 

ʪʝʣʦ 

ʋʥʠʚʝʨʟʠʪʝʪ 

Ăʉʚ. ʂʠʨʠʣ ʠ 

ʄʝʪʦʜʠʿñ 

1998 

2 V. Georgieviĺ at all Predavanja iz 

fizike 

Tehniļki 

fakultet 

Univerziteta u 

Beogradu 

2005 

3     

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ɱʫ˅ʠʥ ʍʝʭʪ ʆʧʪʠʢʘ ɺʣʘʜʘ ʥʘ ʈʄ 2012 

2 ʉʪʠʚʝʥ ʊ. ʊʦʨʪʦʥ, 

ɽʥʜʨʫ ʈʝʢʩ 

ʄʦʜʝʨʥʘ ʬʠʟʠʢʘ ɺʣʘʜʘ ʥʘ ʈʄ 2012 

3     
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ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʭʝʤʠʿʘ 

2. ʂʦʜ ɸ.1.2 - 5 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ï ɹʠʪʦʣʘ 

ʆʪʩʝʢ ʟʘ ʛʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ ʇʨʚ 7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 

10 

8. ʅʘʩʪʘʚʥʠʢ ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ʈʘʪʢʘ ʅʝʰʢʦʚʩʢʘ 

ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɸʪʝʥʘ ɸʥʜʨʝʝʚʩʢʘ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

ʥʝʤʘ 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

ʉʪʝʢʥʫʚʘˁʝ ʩʧʝʮʠʬʠʯʥʠ ʟʥʘʝˁʘ ʦʜ ʦʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʥʘ ʭʝʤʠʿʘʪʘ, ʧʨʠʤʝʥʣʠʚʠ 

ʚʦ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ, ʢʘʢʦ ʠ ʦʩʧʦʩʦʙʫʚʘˁʝ ʟʘ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ 

ʦʜ ʦʙʣʘʩʪʘ ʥʘ ʛʨʘʬʠʯʢʦʪʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ. 

 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

ʍʝʤʠʩʢʠ ʚʨʩʢʠ ʚʦ ʦʨʛʘʥʩʢʠʪʝ ʩʦʝʜʠʥʝʥʠʿʘ ʠ ʩʪʨʫʢʪʫʨʘ ʥʘ ʦʨʛʘʥʩʢʠʪʝ ʤʦʣʝʢʫʣʠ. 

ɺʠʜʦʚʠ ʭʝʤʠʩʢʠ ʨʝʘʢʮʠʠ ʚʦ ʦʨʛʘʥʩʢʘʪʘ ʭʝʤʠʿʘ. ʇʦʣʠʤʝʨʥʠ ʤʘʪʝʨʠʿʘʣʠ. 

ʇʦʣʠʤʝʨʠʟʘʮʠʦʥʠ ʧʨʦʮʝʩʠ. ʂʦʨʦʟʠʿʘ ʠ ʟʘʰʪʠʪʘ ʥʘ ʤʘʪʝʨʠʿʘʣʠʪʝ. 

ʅʘʥʦʤʘʪʝʨʠʿʘʣʠ. ɽʣʝʢʪʨʦʭʝʤʠʩʢʠ ʤʝʪʦʜʠ ʚʦ ʛʨʘʬʠʯʢʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ. ʆʩʥʦʚʥʠ 

ʩʪʨʫʢʪʫʨʠ ʠ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠ ʩʚʦʿʩʪʚʘ ʥʘ ʛʨʘʬʠʯʢʠʪʝ ʤʘʪʝʨʠʿʘʣʠ. ʀʥʪʝʨʘʢʮʠʿʘ 

ʥʘ ʤʘʪʝʨʠʿʘʣʠʪʝ ʧʨʠ ʧʝʯʘʪʝˁʝ. 

ɺʣʠʿʘʥʠʝ ʥʘ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ ʚʨʟ ʦʢʦʣʠʥʘʪʘ. ɺʠʜʦʚʠ ʦʪʧʘʜ ʚʦ ʛʨʘʬʠʯʢʘʪʘ 

ʠʥʜʫʩʪʨʠʿʘ. ʆʧʘʩʥʠ ʦʪʧʘʜʥʠ ʤʘʪʝʨʠʠ: ʭʝʤʠʩʢʠ ʦʪʧʘʜ, ʦʙʨʘʙʦʪʢʘ ʠ ʦʜʣʘʛʘˁʝ ʥʘ 

ʭʝʤʠʩʢʠʦʪ ʦʪʧʘʜ (ʬʠʟʠʯʢʠ ʧʨʦʮʝʩʠ, ʭʝʤʠʩʢʠ ʪʨʝʪʤʘʥ); ʦʜʣʘʛʘˁʝ ʥʘ ʦʧʘʩʥʠʪʝ 

ʤʘʪʝʨʠʠ ʚʦ ʟʝʤʿʘʪʘ; ʦʨʛʘʥʩʢʠ ʢʦʥʪʘʤʠʥʘʪʠ. ɼʝʛʨʘʜʘʮʠʿʘ ʥʘ ʦʧʘʩʥʠʪʝ ʤʘʪʝʨʠʠ. 

ɺʣʠʿʘʥʠʝ ʥʘ ʙʫʯʘʚʘʪʘ ʠ ʚʠʙʨʘʮʠʠʪʝ ʚʨʟ ʛʨʘʬʠʯʢʦʪʦ ʦʧʢʨʫʞʫʚʘˁʝ. 

 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: ʧʨʝʜʘʚʘˁʘ, ʩʘʤʦʩʪʦʿʥʦ ʫʯʝˁʝ, ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 ʯʘʩʦʚʠ 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

15 ʯʘʩʦʚʠ 

16 16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 50 ʯʘʩʦʚʠ 
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ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 20 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 140 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ 60 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

40 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

ʀʟʨʘʙʦʪʝʥʠ ʠ ʦʜʙʨʘʥʝʪʠ ʩʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ, 

ʩʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ 

ʥʘʩʪʘʚʘʪʘ 

ʄʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ 

ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʥʘʩʪʘʚʘʪʘ 

ʉʘʤʦʝʚʘʣʫʘʮʠʿʘ, ʘʥʢʝʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ʄ. ɼʠʤʝʩʢʠ, ɸ. 

ɼʠʤʝʩʢʘ 

ʆʨʛʘʥʩʢʘ ʭʝʤʠʿʘ ʋʥʠʚʝʨʟʠʪʝʪ 

Ăʉʚ. ʂʠʨʠʣ ʠ 

ʄʝʪʦʜʠʿñ 

1999 

2 Lj. ņakoviĺ Hemija sintetskih 

polimera 

Univerzitet u 

Novom Sadu, 

Tehnoloġki 

fakultet 

1992 

3 C. R. Noller Kemija organskih 

spojeva 

Tehniļka knjiga, 

Zagreb 

1962 

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ʄ. ʈʫʙʠʥʰʪʘʿʥ ʠ 

ʜʨ. 

ʉʪʨʫʢʪʫʨʘ ʥʘ 

ʧʦʣʠʤʝʨʠ 

ɺʣʘʜʘ ʥʘ ʈʄ 2012 

2 ʇ. ɺ. ɸʪʢʠʥʩ ʠ ʜʨ. ɸʪʢʠʥʩʦʥʦʚʘ 

ʬʠʟʠʯʢʘ ʭʝʤʠʿʘ 

ï ʩʪʫʜʝʥʪʩʢʠ 

ʧʨʠʨʘʯʥʠʢ ʩʦ 

ʨʝʰʝʥʠʿʘ 

ɺʣʘʜʘ ʥʘ ʈʄ 2012 
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ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʉʪʨʘʪʝʛʠʩʢʠ ʧʣʘʥʠʨʘˁʘ ʚʦ ʛʨʘʬʠʯʢʘʪʘ 

ʠʥʜʫʩʪʨʠʿʘ 

2. ʂʦʜ ɸ.1.2 -6 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʆʪʩʝʢ ʟʘ ʛʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ  7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 
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8. ʅʘʩʪʘʚʥʠʢ ɼ-ʨ ʊʦʤʝ ɱʦʣʝʚʩʢʠ, ʨʝʜ.ʧʨʦʬ.ʚʦ ʧʝʥʟʠʿʘ 

ɺʦʥʨ.ʧʨʦʬ.ʜ-ʨ ʉʠʣʚʘʥʘ ɸʥʛʝʣʝʚʩʢʘ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʚʦ 

ʦʙʣʘʩʪʘ ʥʘ ʩʪʨʘʪʝʛʠʩʢʦʪʦ ʧʣʘʥʠʨʘˁʝ 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

 

ʉʪʝʢʥʫʚʘˁʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʚʝʰʪʠʥʠ ʠ ʪʝʭʥʠʢʠ ʦʜ ʦʙʣʘʩʪʘ ʥʘ ʩʪʨʘʪʝʛʠʩʢʦʪʦ 

ʧʣʘʥʠʨʘˁʝ 

 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ:. ʄʝʥʘ˅ʤʝʥʪʦʪ ʠ ʩʪʨʘʪʝʛʠʿʘʪʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ 

(ʩʪʨʘʪʝʛʠʩʢʘ ʘʥʘʣʠʟʘ, ʠʟʙʦʨ ʠ ʦʧʮʠʠ). ʉʪʨʘʪʝʛʠʿʘʪʘ ʠ ʜʝʣʦʚʥʠʦʪ ʫʩʧʝʭ (ʘʥʘʣʠʟʘ ʥʘ 

ʠʟʚʦʨʠʪʝ ʠ ʩʧʦʩʦʙʥʦʩʪʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ, ʩʪʨʘʪʝʛʠʩʢʠ ʬʘʢʪʦʨʠ ʥʘ ʜʝʣʦʚʥʠʦʪ ʫʩʧʝʭ ʠ 

ʩʦʟʜʘʚʘˁʝ ʥʘ ʦʜʨʞʣʠʚʘ ʢʦʥʢʫʨʝʥʪʩʢʘ ʧʨʝʜʥʦʩʪ). ʉʪʨʘʪʝʛʠʩʢʦ ʨʝʘʛʠʨʘˁʝ ʥʘ ʧʨʦʤʝʥʠʪʝ 

ʥʘ ʩʨʝʜʠʥʘʪʘ (ʫʩʦʛʣʘʩʫʚʘˁʝ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ ʩʦ ʩʨʝʜʠʥʘʪʘ ʠ ʥʝʿʟʠʥʦ ʧʨʠʣʘʛʦʜʫʚʘˁʝ ʥʘ 

ʧʨʦʤʝʥʠʪʝ). ʉʪʨʘʪʝʛʠʿʘ ʥʘ ʠʥʦʚʘʮʠʠʪʝ. ʉʪʨʘʪʝʛʠʿʘʪʘ ʠ ʩʦʚʨʝʤʝʥʠʪʝ ʪʝʭʥʦʣʦʰʢʠ 

ʧʨʦʤʝʥʠ. ʇʨʦʠʟʚʦʜʩʪʚʦʪʦ ʚʦ ʩʪʨʘʪʝʛʠʿʘʪʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ. ʄʝʺʫʥʘʨʦʜʥʘ ʢʦʤʧʘʥʠʩʢʘ 

ʩʪʨʘʪʝʛʠʿʘ (ʧʨʦʮʝʩʦʪ ʥʘ ʛʣʦʙʘʣʠʟʘʮʠʿʘ ʥʘ ʩʚʝʪʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ, ʛʣʦʙʘʣʠʟʘʮʠʿʘʪʘ ʠ 

ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ ʢʦʤʧʘʥʠʠʪʝ, ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ ʥʘ ʛʣʦʙʘʣʥʠʦʪ ʩʚʝʪʩʢʠ 

ʧʘʟʘʨ). ʇʨʠʨʦʜʘʪʘ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʩʪʨʘʪʝʛʠʩʢʦ ʧʣʘʥʠʨʘˁʝ. ɺʨʝʤʝʥʩʢʠ ʭʦʨʠʟʦʥʪ ʥʘ 

ʧʣʘʥʦʚʠʪʝ. ʊʝʭʥʠʢʠ ʟʘ ʫʥʘʧʨʝʜʫʚʘˁʝ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʩʪʨʘʪʝʛʠʩʢʦ ʧʣʘʥʠʨʘˁʝ. 

ʉʪʨʘʪʝʛʠʩʢʦ ʧʣʘʥʠʨʘˁʝ ʢʘʿ ʤʝʺʫʥʘʨʦʜʥʦ ʦʨʠʝʥʪʠʨʘʥʠʪʝ ʢʦʤʧʘʥʠʠ. ʀʤʧʣʝʤʝʥʪʠʨʘˁʝ ʥʘ 

ʩʪʨʘʪʝʛʠʩʢʠʪʝ ʧʣʘʥʦʚʠ. 

 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: 

 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

70 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

30 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 50 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 50 ʯʘʩʦʚʠ 
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16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 100 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ 80 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

10 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 10 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)  (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ ʥʘʩʪʘʚʘʪʘ ʤʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ʊ.ɱʦʣʝʚʩʢʠ ʉʪʨʘʪʝʛʠʩʢʠ 

ʤʝʥʘ˅ʤʝʥʪ 

ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 

2007 

2 GarethR. Jones, 

JenniferM. George 

Contemporary 

management 

McGraw-Hill  2008 

3 Frank T. Rothaermel Strategic 

management: 

concepts 

McGraw-Hill  2014 

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 S.J.Stowell, S.S.Mead Ahead of the curve 

ï A Guide to 

Applied Strategic 

Thinking 

CMOE Press 2005 

2     

3     
 

  



 

̂˹ˮˤ˩˾˭ˮ́˩́ α˿ˤΦ ˴˶ˮ˸˩˹́ ˻̆˾ˮ˨˿˴ˮάΣ ́˩̆˹ˮ̉˴ˮ ̅ˢ˴̂˶́˩́ 
тллл ˣˮ́˻˶ˢΣ ͯ͡Φ ˮˤ˻ ˶˻˶ˢ ˾ˮˣˢ˾ ˣˣ 

 

˿́̂˨ˮ˿˴ˢ ˽˾˻˥˾ˢ˸ˢ - ˥ ˾ˢ̅ˮ̉˴˻ ˮ˹ˬ˩˹˩˾˿́ˤ˻ ˮ ˨ˮ˭ˢ˳˹ 
́˾˩́ ͼ͙ͯͫ͟͡ ͤ͊ ͙͙ͫͭͯ͒ 

 

37 
 

ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʉʦʚʨʝʤʝʥʠ ʤʘʪʝʨʠʿʘʣʠ ʚʦ ʛʨʘʬʠʯʢʘʪʘ 

ʠʥʜʫʩʪʨʠʿʘ 

2. ʂʦʜ ɸ.1.2 -7 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʀɼ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʌɹ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ 1 7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 
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8. ʅʘʩʪʘʚʥʠʢ ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʉʪʦʿʘʥʯʝ ʅʫʩʝʚ 

ɼʦʮ. ʜ-ʨ ʉʚʝʪʣʘʥʘ ʄʠʿʘʢʦʚʩʢʘ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

ʉʪʝʢʥʫʚʘˁʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʟʥʘʝˁʘ ʦʜ ʦʙʣʘʩʪʘ ʥʘ ʜʠʟʘʿʥʦʪ  

 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

ʅʦʚʠ ʪʨʝʥʜʦʚʠ ʥʘ ʨʘʟʚʦʿ ʥʘ: ʭʘʨʪʠʿʘʪʘ,ʤʝʪʘʣʠʪʝ, ʢʝʨʘʤʠʢʘʪʘ, ʧʦʣʠʤʝʨʠʪʝ, 

ʢʦʤʧʦʟʠʪʠʪʝ, ʛʨʘʬʠʯʢʠ ʙʦʠ, ʣʝʧʘʮʠ, ʙʠʦʤʘʪʝʨʠʿʘʣʠ ʠ ʥʘʥʦʤʘʪʝʨʠʿʘʣʠʪʝ; 

ʍʘʨʪʠʿʘ: ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʮʝʣʫʣʦʟʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʪʘʨʘ ʭʘʨʪʠʿʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʭʘʨʪʠʿʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʢʘʨʪʦʥʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʣʝʧʝʥʢʠ, ʟʘʚʨʰʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʭʘʨʪʠʿʘ, ʦʩʦʙʠʥʠ ʠ ʤʝʪʦʜʠ ʥʘ ʠʩʧʠʪʫʚʘˁʝ; 

ʄʝʪʘʣʠ ʠ ʣʝʛʫʨʠ: ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʣʝʛʫʨʠʪʝ; 

ʂʝʨʘʤʠʢʘ: ʚʨʩʢʠ, ʢʨʠʩʪʘʣʥʘ ʠ ʘʤʦʨʬʥʘ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ, ʨʘʤʥʦʪʝʞʘ ʠ ʨʝʘʢʮʠʠ, 

ʤʝʭʘʥʠʯʢʠ, ʝʣʝʢʪʨʠʯʥʠ, ʪʝʨʤʠʯʢʠ, ʤʘʛʥʝʪʥʠ ʠ ʦʧʪʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

ʇʦʣʠʤʝʨʠ: ʤʦʣʝʢʫʣʘʨʥʠ ʩʪʨʫʢʪʫʨʠ, ʧʦʣʠʤʝʨʠʟʘʮʠʿʘ, ʤʝʪʦʜʠ ʥʘ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʘ, 

ʤʦʨʬʦʣʦʛʠʿʘ, ʤʝʭʘʥʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʝʦʜʥʘ ʪʝʤʧʝʨʘʪʫʨʥʘ ʩʢʘʣʘ; 

ʂʦʤʧʦʟʠʪʠ: ʧʘʨʪʠʢʫʣʠʪʥʠ, ʣʘʤʠʥʘʨʥʠ ʢʦʤʧʦʟʠʪʥʠ ʤʘʪʝʨʠʿʘʣʠ ʠ ʟʘʩʠʣʝʥʠ ʩʦ ʚʣʘʢʥʘ; 

ʢʦʤʧʦʟʠʪʠ ʩʦ ʧʦʣʠʤʝʨʥʘ, ʤʝʪʘʣʥʘ, ʢʝʨʘʤʠʯʢʘ ʠ ʿʘʛʣʝʨʦʜʥʘ ʦʩʥʦʚʘ; 

ɻʨʘʬʠʯʢʠ ʙʦʠ: ʩʦʩʪʘʚ, ʧʨʦʠʟʚʦʜʩʪʚʦ,ʬʠʟʠʯʢʠ ʭʝʤʠʩʢʠ ʩʚʦʿʩʪʚʘ ʥʘ ʛʨʘʬʠʯʢʠʪʝ ʙʦʠ, 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʥʘ ʛʨʘʬʠʯʢʠʪʝ ʙʦʠ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʪʝʭʥʠʢʠʪʝ ʥʘ ʧʝʯʘʪʝˁʝ. 

ɹʠʦʤʘʪʝʨʠʿʘʣʠ ʠ ʥʘʥʦʤʘʪʝʨʠʿʘʣʠ;ʄʝʪʦʜʠ ʠ ʢʨʠʪʝʨʠʫʤʠ ʟʘ ʠʟʙʦʨ ʠ ʧʨʠʤʝʥʘ ʥʘ 

ʩʦʚʨʝʤʝʥʠʪʝ ʤʘʪʝʨʠʿʘʣʠ ʚʦ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ. 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: 

ʀʥʜʠʚʠʜʫʘʣʥʦ ʫʯʝˁʝ, ʠʥʪʝʨʘʢʪʠʚʥʘ ʥʘʩʪʘʚʘ, ʢʦʥʩʫʣʪʘʮʠʠ 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

15 ʯʘʩʦʚʠ 

16 16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 
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ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 10 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 130 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ 50 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

40 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 10 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ ʥʘʩʪʘʚʘʪʘ ʄʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 Krgovic M., Perviz 

O 

Graficki materijali Tehnoloski 

metalurski 

fakultet Beograd 

2005 

2 Peric B Poznavanje celuloze I 

papira 

Gradjevinska 

knjiga, Beograd 

2004 

3 Endters A One Platform 

Concept, Voith 

Paper- Graphic 

Papers 

Salzburg, Austrija 2002 

 4. Brady S., Clauser H., 

Vaccari J. 

Materials Handbook, 

15th edition 

, McGraw-Hill  

Professional 

2002 

 5. Painter P., Coleman 

M. 

Fundamentals of 

Polymer Science: An 

Introductory Text, 

2nd edition 

CRC 1998 

 6. Crane F., Charles J., 

Furness J., 

Selection and Use of 

Engineering 

Materials, 3rd edition 

Butterworth-

Heinemann 

1997 

 7. Kalpankin, Serope, 

Schmid, Steven 

Manufacturing 

Engineering and 

Tehnology, 

Premtice Hall 2006 
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ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʂʦʤʧʿʫʪʝʨʩʢʘ ʛʨʘʬʠʢʘ 

2. ʂʦʜ ɸ.1.2 -8 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʀɼ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʌɹ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ 1 7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 

10 

8. ʅʘʩʪʘʚʥʠʢ ɼʦʮ. ʜ-ʨ ʉʚʝʪʣʘʥʘ ʄʠʿʘʢʦʚʩʢʘ 

ɼʦʮ. ʜ-ʨ ʌʠʣʠʧ ʇʦʧʦʚʩʢʠ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʚʦ 

ʦʙʣʘʩʪʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʘʪʘ ʛʨʘʬʠʢʘ. 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

ʅʘʫʯʥʦ ʜʘ ʩʝ ʝʣʘʙʦʨʠʨʘʘʪ ʦʜʨʝʜʝʥʠ ʧʦʛʣʘʚʿʘ ʦʜ   ʢʦʤʧʿʫʪʝʨʩʢʘʪʘ ʛʨʘʬʠʢʘ ʧʨʝʢʫ 

ʠʟʫʯʫʚʘˁʝ ʥʘ ʩʫʰʪʠʥʘʪʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʘʪʘ ʛʨʘʬʠʢʘ ʠ ʨʘʟʚʦʿ ʥʘ ʤʝʪʦʜʠ ʟʘ ʠʥʦʚʘʪʠʚʥʘ 

ʧʨʠʤʝʥʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʘʪʘ ʛʨʘʬʠʢʘ ʚʦ ʠʥʞʝʥʝʨʩʪʚʦʪʦ. 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʤʦʜʝʣʠʨʘˁʝ ʥʘ 3D ʛʨʘʬʠʢʘ, ʨʝʥʜʝʨʠʨʘˁʝ ʥʘ 3D ʛʨʘʬʠʢʘ ʠ 3D 

ʘʥʠʤʘʮʠʠ. 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: 

ʀʥʜʠʚʠʜʫʘʣʥʦ ʫʯʝˁʝ, ʠʥʪʝʨʘʢʪʠʚʥʘ ʥʘʩʪʘʚʘ, ʢʦʥʩʫʣʪʘʮʠʠ 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

15 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 10 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 130 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ 50 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

40 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 10 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 
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ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ ʥʘʩʪʘʚʘʪʘ ʄʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 Dragan Cvetkovic Racunarska grafika.  2006 

2 Peter Shirley Fundamentals of 

Computer Graphics 

 2002 

3 Foley  Computer graphics: 

Principles and 

Practice in C 

Addison-Wesley 1995 

 4. ɸʣʘʥ ɺʘʪʪ 3ɼ ʢʦʤʧʿʫʪʝʨʩʢʘ 

ʛʨʘʬʠʢʘ 

ɸʙʘʢʫʩ 

ʂʦʤʝʨʮ/ɼʘʚʠʜ 

ʂʦʤʧʿʫʪʝʨʠ 

2010 

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1     

2     

3     
 

  

https://www.google.com/search?biw=1366&bih=643&q=addison+wesley&stick=H4sIAAAAAAAAAOPgE-LSz9U3MKnKMS-pUgKzjZMqjA3ztNQyyq30k_NzclKTSzLz8_TLizJLSlLz4svzi7KLrQpKk3IyizNSiwA8IBHvQgAAAA&sa=X&ved=0ahUKEwjWxMvzwqHKAhWHliwKHTTqBTkQmxMInQEoATAT
http://www.1000knigi.mon.gov.mk/book.php?id=630
http://www.1000knigi.mon.gov.mk/book.php?id=630
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ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʧʨʦʝʢʪʠʨʘˁʝ ʚʦ 

ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ 

2. ʂʦʜ ɸ.1.2 - 9 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʀɼ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʌɹ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ 1 7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 
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8. ʅʘʩʪʘʚʥʠʢ ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ʀʣʠʦʩ ɺʠʣʦʩ 

ɼʦʮ. ʜ-ʨ ʌʠʣʠʧ ʇʦʧʦʚʩʢʠ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʚʦ 

ʦʙʣʘʩʪʘ ʥʘ ʧʨʦʝʢʪʠʨʘˁʝʪʦ ʥʘ ʛʨʘʬʠʯʢʠʪʝ ʧʦʛʦʥʠ. 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

ʀʟʫʯʫʚʘˁʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʤʝʪʦʜʠ ʦʜ ʦʙʣʘʩʪʘ ʥʘ ʧʨʦʝʢʪʠʨʘˁʝʪʦ ʚʦ ʛʨʘʬʠʯʢʘʪʘ 

ʠʥʜʫʩʪʨʠʿʘ. 

 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

ʀʥʪʝʛʨʘʣʝʥ ʧʨʠʩʪʘʧ ʢʘʿ ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʛʨʘʬʠʯʢʠ ʧʦʛʦʥʠ ʦʜ ʪʝʭʥʠʯʢʦ - ʪʝʭʥʦʣʦʰʢʠ 

ʘʩʧʝʢʪ, ʫʩʣʦʚʠ ʚʦ ʧʦʛʦʥʠʪʝ, ʧʨʦʧʨʘʪʥʠ ʠ ʧʦʤʦʰʥʠ ʧʦʩʪʨʦʿʢʠ ʠ ʠʥʩʪʘʣʘʮʠʠ, ʚʣʠʿʘʥʠʿʘ 

ʚʨʟ ʦʢʦʣʠʥʘʪʘ. 

 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: 

ʀʥʜʠʚʠʜʫʘʣʥʦ ʫʯʝˁʝ, ʠʥʪʝʨʘʢʪʠʚʥʘ ʥʘʩʪʘʚʘ, ʢʦʥʩʫʣʪʘʮʠʠ 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

 15 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ  70 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ  10 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ  130 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ  50 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

 40 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ  10 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 
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ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ ʥʘʩʪʘʚʘʪʘ ʄʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ɬʦʨʺʠ ʊʨʦʤʙʝʚ ʇʨʦʝʢʪʠʨʘˁʝ ʥʘ 

ʛʨʘʬʠʯʢʠ ʧʦʛʦʥʠ 

ʊʌɹ  

2 Bogner M., Petrovic 

A., 

Procena usluga u 

izgradnji objekata 

SMEITS, 

Beograd 

1999 

3     

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1     

2     

3     
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ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʉʦʚʨʝʤʝʥʠ ʤʝʪʦʜʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʚʦ 

ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ 

2. ʂʦʜ ɸ.1.2 -10 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʋʥʠʚʝʨʟʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ 

 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ  1 ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 
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8. ʅʘʩʪʘʚʥʠʢ ʇʨʦʬ. ʜ-ʨ ʃʠʥʜʘ ʉʪʦʿʘʥʦʚʩʢʘ 

ʇʨʦʬ. ʜ-ʨ ʄʠʪʢʦ ʂʦʩʪʦʚ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): ʉʪʝʢʥʫʚʘˁʝ ʥʘ ʧʨʦʜʣʘʙʦʯʝʥʠ  ʟʥʘʝˁʘ 

ʦʜ ʦʙʣʘʩʪʘ ʥʘ ʩʦʚʨʝʤʝʥʘʪʘ ʪʝʦʨʠʿʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʠ ʧʨʘʪʝʯʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦ 

ʨʘʤʢʠʪʝ ʥʘ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ. ʆʩʪʨʫʯʫʚʘˁʝ ʟʘ ʢʨʠʪʠʯʥʦ ʦʮʝʥʫʚʘˁʝ ʥʘ ʢʣʫʯʥʠʪʝ 

ʧʨʦʛʨʘʤʩʢʠ ʢʦʥʮʝʧʪʠ, ʢʨʠʪʠʯʥʦ ʦʮʝʥʫʚʘˁʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʠʪʝ ʚʦ ʠʟʙʦʨʦʪ ʥʘ 

ʧʨʦʛʨʘʤʩʢʘʪʘ ʧʘʨʘʜʠʛʤʘ ʚʦ ʦʜʥʦʩ ʥʘ ʟʘʜʘʜʝʥʠʦʪ ʧʨʦʙʣʝʤ. 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: ʄʦʜʝʨʥʘ ʪʝʦʨʠʿʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘˁʝ. ʆʜʙʨʘʥʠ 

ʧʘʨʘʜʠʛʤʠ ʥʘ ʧʨʦʛʨʘʤʠʨʘˁʝ. ɸʣʛʦʨʠʪʤʠ ʠ ʥʠʚʥʘ ʧʨʦʛʨʘʤʩʢʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ. 

ʊʝʭʥʦʣʦʛʠʠ ʠ ʨʘʟʚʦʿʥʠ ʘʣʘʪʢʠ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʩʦʚʨʝʤʝʥʠʪʝ ʧʘʨʘʜʠʛʤʠ ʥʘ 

ʧʨʦʛʨʘʤʠʨʘˁʝ. ʆʙʿʝʢʪʥʦ ʦʨʠʝʥʪʠʨʘʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ. ʈʝʣʝʚʘʥʪʥʠ ʧʨʦʛʨʘʤʩʢʠ ʿʘʟʠʮʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʿʘ ʥʘ ʧʨʦʮʝʩʠ ʚʦ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ ʩʦ ʧʦʤʦʰ ʥʘ ʩʦʬʪʚʝʨ ʠ ʥʝʛʦʚʦ 

ʧʨʦʛʨʘʤʠʨʘˁʝ. VBA - Visual Basic for Applications ʧʣʘʪʬʦʨʤʘ ɸʚʪʦʤʘʪʠʟʘʮʠʿʘ ʥʘ PDF 

ʜʦʢʫʤʝʥʪʠ. PDF workflow 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: ʧʨʝʜʘʚʘˁʘ, ʧʨʝʟʝʥʪʘʮʠʠ, ʚʝʞʙʠ, ʢʦʣʦʢʚʠʫʤʠ, ʠʩʧʠʪ 

 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 ʯʘʩʦʚʠ 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ ʥʘʩʪʘʚʘ, ʚʝʞʙʠ, ʢʦʣʦʢʚʠʫʤʠ, ʠʩʧʠʪ 

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

15 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 70 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ 0 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

80 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 20 ʙʦʜʦʚʠ 
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18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

ʫʩʤʝʥʘ ʦʜʙʨʘʥʘ ʥʘ ʩʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪ 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ ʥʘʩʪʘʚʘʪʘ ʤʘʢʝʜʦʥʩʢʠ, ʘʥʛʣʠʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

ʆʜʙʨʘʥʘ ʥʘ ʩʝʤʠʥʘʨʩʢʠ ʪʨʫʜ 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 Peter Van Roy, Seif 

Haridi 

Concepts, 

Techniques, and 

Models of 

Computer 

Programming 

MIT Press 2004 

2 Guy Hart-Davis Mastering VBA 2005 2005 

3     

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ʇʦ ʧʨʝʧʦʨʘʢʘ ʥʘ ʥʘʩʪʘʚʥʠʢʦʪ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʠʟʙʨʘʥʘʪʘ ʪʝʤʘ. ʊʠʧʠʯʝʥ 

ʠʟʙʦʨ ʩʝ ʨʝʣʝʚʘʥʪʥʠ ʢʥʠʛʠ, ʩʪʘʪʠʠ ʦʜ ʯʘʩʦʧʠʩʠ ʠʣʠ ʧʘʢ ʢʦʥʬʝʨʝʥʮʠʠ ʢʦʠ 

ʿʘ ʦʙʨʘʙʦʪʫʚʘʘʪ ʩʦʦʜʚʝʪʥʘʪʘ ʪʝʤʘ. 

2     

3     
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ʉʦʜʨʞʠʥʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ - ʉʧʝʮʠʿʘʣʠʩʪʠʯʢʠ ʠʟʙʦʨʥʠ ʧʨʝʜʤʝʪʠ, ʃʠʩʪʘ 2 

 

ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʂʚʘʣʠʪʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠ ï ʥʘʧʨʝʜʝʥ ʢʫʨʩ 

2. ʂʦʜ ɸ 1.3 - 1 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʨʘʬʠʯʢʦ ʀʥʞʝʥʝʨʩʪʚʦ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʝʭʥʠʯʢʠ ʌʘʢʫʣʪʝʪ ɹʠʪʦʣʘ, ʦʪʩʝʢ ʟʘ ɻʨʘʬʠʯʢʦ 

ʀʥʞʝʥʝʨʩʪʚʦ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ  7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 

10 

8. ʅʘʩʪʘʚʥʠʢ ʨʝʜ. ʧʨʦʬ. ʜ-ʨ. ɿʦʨʝ ɸʥʛʝʣʝʚʩʢʠ, ʜʦʮ. ʜ-ʨ. ʀʚʦ 

ʂʫʟʤʘʥʦʚ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʥʘʫʯʥʦ ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʠ 

ʩʘʤʦʩʪʦʿʥʦ ʠʩʪʨʘʞʫʚʘˁʝ ʚʦ ʦʙʣʘʩʪʘ ʥʘ 

ʦʙʝʟʙʝʜʫʚʘˁʝ ʠ ʢʦʥʪʨʦʣʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʚʦ 

ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

 

ʇʨʦʰʠʨʫʚʘˁʝ ʥʘ ʟʥʘʝˁʘʪʘ ʥʘ ʬʫʥʢʮʠʿʘʪʘ ʢʦʥʪʨʦʣʘ ʠ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʚʦ 

ʠʥʜʫʩʪʨʠʩʢʠʪʝ ʢʘʧʘʮʠʪʝʪʠ ʩʦ ʧʦʩʝʙʝʥ ʘʢʮʝʥʪ ʥʘ ʦʙʝʟʙʝʜʫʚʘˁʝ ʠ ʢʦʥʪʨʦʣʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʚʦ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ 

 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

 

ʂʚʘʣʠʪʝʪʦʪ ʚʦ ʠʥʜʫʩʪʨʠʩʢʠʪʝ ʩʠʩʪʝʤʠ, ʚʠʜʦʚʠ ʥʘ ʢʦʥʪʨʦʣʘ ʥʘ ʢʚʘʣʠʪʝʪ, ʦʙʝʟʙʝʜʫʚʘˁʝ 

ʥʘ ʢʚʘʣʠʪʝʪʦʪ, ʫʥʘʧʨʝʜʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ, ʚʠʜʦʚʠ ʥʘ ʢʦʥʪʨʦʣʥʠ ʢʘʨʪʠ ʠ ʥʠʚʥʘ 

ʧʨʠʤʝʥʘ, ʦʩʥʦʚʠ ʟʘ ʩʪʘʥʜʘʨʜʠʟʠʨʘˁʝ ʠ ʧʨʠʤʝʥʘ ʥʘ ʩʪʘʥʜʘʨʜʠ ʟʘ ʢʚʘʣʠʪʝʪ, ʧʦʪʨʝʙʘ ʠ 

ʧʨʠʤʝʥʘ ʥʘ ʢʦʥʪʨʦʣʘʪʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ. 

 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: 

 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 ʯʘʩʦʚʠ 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

25 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 50 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 50 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 100 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ 80 ʙʦʜʦʚʠ 
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17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

10 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 10 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)  (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

ʂʦʤʧʣʝʪʥʦ ʟʘʚʨʰʫʚʘˁʝ ʥʘ ʟʘʜʘʜʝʥʠ ʦʙʚʨʩʢʠ ʠ 

ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʜʦʤʘʰʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ, 

ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʦ ʢʦʤʧʣʝʪʥʠʦʪ ʧʨʦʮʝʩ ʥʘ ʩʘʤʦʩʪʦʿʥʦ 

ʠʩʪʨʘʞʫʚʘˁʝ ʠ ʥʘʫʯʥʦ ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʢʦʿʘ 

˃ʝ ʩʝ ʬʠʥʘʣʠʟʠʨʘ ʩʦ ʢʦʤʧʣʝʪʥʘ ʧʨʦʝʢʪʥʘ ʨʘʙʦʪʘ 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ ʥʘʩʪʘʚʘʪʘ ʄʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 Dale H.Besterfield  Quality Control  Prentice hall  2003 

2 Douglas C. 

Montgomɋry  

 

Introdusction to 

Statistical Quality 

Control  

John Wiley & 

Sons  

1996 

3     

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ʀʚʦ ʂʫʟʤʘʥʦʚ, ɿʦʨʝ 

ɸʥʛʝʣʝʚʩʢʠ 

ʂʦʥʪʨʦʣʘ ʥʘ 

ʢʚʘʣʠʪʝʪ, ʠʥʪʝʨʥʘ 

ʩʢʨʠʧʪʘ 

ʊʌɹ 2015 

2     

3     
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ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ɻʨʘʬʠʯʢʠ web ʪʝʭʥʦʣʦʛʠʠ 

2. ʂʦʜ ɸ.1.3 -2 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʀɼ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʌɹ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ 1 7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 

10 

8. ʅʘʩʪʘʚʥʠʢ ɼʦʮ. ʜ-ʨ ʉʚʝʪʣʘʥʘ ʄʠʿʘʢʦʚʩʢʘ 

ɼʦʮ. ʜ-ʨ ʌʠʣʠʧ ʇʦʧʦʚʩʢʠ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʚʦ 

ʦʙʣʘʩʪʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʘʪʘ ʛʨʘʬʠʢʘ. 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

ʉʪʝʢʥʫʚʘˁʝ ʥʘ ʧʨʦʜʣʘʙʦʯʝʥʠ  ʟʥʘʝˁʘ ʦʜ ʦʙʣʘʩʪʘ ʥʘ ʩʦʚʨʝʤʝʥʘʪʘ ʪʝʦʨʠʿʘ ʥʘ ʚʝʙ 

ʪʝʭʥʦʣʦʛʠʠʪʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ. ʆʩʪʨʫʯʫʚʘˁʝ ʟʘ ʢʨʠʪʠʯʥʦ 

ʦʮʝʥʫʚʘˁʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʥʘʯʠʥʠ ʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʛʨʘʬʠʢʘʪʘ ʚʦ ʚʝʙ ʧʨʦʛʨʘʤʠʨʘˁʝʪʦ ʠ 

ʥʝʿʟʠʥʦʪʦ ʩʝʚʢʫʧʥʦ ʚʣʠʿʘʥʠʝ. ʅʘʿʥʦʚʠ ʪʝʢʦʚʠ ʟʘ ʛʨʘʬʠʯʢʠ ʢʦʨʠʩʥʠʯʢʠ ʠʥʪʝʨʬʝʿʩʠ ʥʘ 

ʚʝʙ. ʀʥʪʝʨʘʢʮʠʿʘ ʧʦʤʝʺʫ ʯʦʚʝʢ ʠ ʢʦʤʧʿʫʪʝʨ ʧʨʝʢʫ ʚʝʙ ʤʝʜʠʫʤ. 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

¶ ʆʩʥʦʚʥʠ ʧʦʠʤʠ ʦʜ ʩʪʘʥʜʘʨʜʥʦ ʚʝʙ ʧʨʦʛʨʘʤʠʨʘˁʝ ʠ ʢʨʘʪʦʢ ʦʩʚʨʪ ʥʘ ʥʝʛʦʚʘʪʘ 

ʧʨʠʤʝʥʘ 

¶ ʄʦʜʝʨʥʘ ʪʝʦʨʠʿʘ ʥʘ ʚʝʙ ʧʨʦʛʨʘʤʠʨʘˁʝ 

¶ ʊʝʭʥʦʣʦʛʠʠ ʠ ʨʘʟʚʦʿʥʠ ʘʣʘʪʢʠ ʟʘ ʚʝʙ ʪʝʭʥʦʣʦʛʠʠ 

¶ ʈʝʣʝʚʘʥʪʥʠ ʠʥʪʝʛʨʘʮʠʩʢʠ ʧʣʘʪʬʦʨʤʠ 

¶ Web  

¶ ɺʝʙ ʙʘʟʠʨʘʥʠ ʢʦʨʠʩʥʠʯʢʠ ʠʥʪʝʨʬʝʿʩʠ 

¶ Javascript UI ʙʘʟʠʨʘʥʠ ʪʝʭʥʦʣʦʛʠʠ 

¶ HTML 5, AJAX 

¶ ʀʥʪʝʨʘʢʮʠʿʘ ʧʦʤʝʺʫ ʯʦʚʝʢ ʠ ʢʦʤʧʿʫʪʝʨ ʧʨʝʢʫ ʚʝʙ (HCI) 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: 

ʀʥʜʠʚʠʜʫʘʣʥʦ ʫʯʝˁʝ, ʠʥʪʝʨʘʢʪʠʚʥʘ ʥʘʩʪʘʚʘ, ʢʦʥʩʫʣʪʘʮʠʠ 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

15 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 10 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 130 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 
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17.1 ʊʝʩʪʦʚʠ 50 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

40 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 10 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ ʥʘʩʪʘʚʘʪʘ ʄʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 Nicholas C. Zakas, 

Jeremy McPeak, Joe 

Fawcett 

Professional Ajax, 

2nd Ed 

Wrox 2007 

2 Peter Lubbers, Brian 

Albers, Frank Salim, 

Ric Smith 

Pro HTML5 

Programming,  

Apress 2010 

3 ʇʦ ʧʨʝʧʦʨʘʢʘ ʥʘ ʥʘʩʪʘʚʥʠʢʦʪ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʠʟʙʨʘʥʘʪʘ ʪʝʤʘ. 

ʊʠʧʠʯʝʥ ʠʟʙʦʨ ʩʝ ʨʝʣʝʚʘʥʪʥʠ ʢʥʠʛʠ, ʩʪʘʪʠʠ ʦʜ ʯʘʩʦʧʠʩʠ ʠʣʠ 

ʧʘʢ ʢʦʥʬʝʨʝʥʮʠʠ ʢʦʠ ʿʘ ʦʙʨʘʙʦʪʫʚʘʘʪ ʩʦʦʜʚʝʪʥʘʪʘ ʪʝʤʘ. 

 

 

 4.     

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1     

2     

3     
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ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ɺʠʟʫʝʣʠʟʘʮʠʿʘ ʥʘ 

ʧʦʜʘʪʦʮʠ 

2. ʂʦʜ ɸ.1.3 -3 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʀɼ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʌɹ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ 2 7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 

10 

8. ʅʘʩʪʘʚʥʠʢ ɼʦʮ. ʜ-ʨ ʌʠʣʠʧ ʇʦʧʦʚʩʢʠ 

ɼʦʮ. ʜ-ʨ ʉʚʝʪʣʘʥʘ ʄʠʿʘʢʦʚʩʢʘ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʚʦ 

ʦʙʣʘʩʪʘ ʥʘ ʥʘʫʯʥʘʪʘ ʚʠʟʫʝʣʠʟʘʮʠʿʘ ʚʦ 

ʢʦʤʧʿʫʪʝʨʩʢʘʪʘ ʛʨʘʬʠʢʘ  

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

ʅʘʫʯʥʦ ʝʣʘʙʦʨʠʨʘˁʝ ʥʘ ʢʨʝʠʨʘˁʝʪʦ ʚʠʟʫʝʣʥʠ ʨʝʧʨʝʟʝʥʪʘʮʠʠ ʦʜ ʛʦʣʝʤʠ ʢʦʣʠʯʝʩʪʚʘ ʥʘ 

ʧʦʜʘʪʦʮʠ. ʈʘʟʚʦʿ ʥʘ ʘʧʣʠʢʘʮʠʠ ʟʘ ʚʠʟʫeʣʠʟʘʮʠʿʘ, ʨʘʟʚʦʿ ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʜʦʥʝʩʫʚʘˁʝ 

ʦʜʣʫʢʠ ʚʨʟ ʙʘʟʘ ʥʘ ʚʠʟʫʝʣʥʠ ʧʦʜʘʪʦʮʠ. 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʨʝʧʨʝʟʝʥʪʘʮʠʿʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʘʣʘʪʢʠ ʟʘ ʚʠʟʫeʣʠʟʘʮʠʿʘ, ʥʘʫʯʥʘ 

ʚʠʟʫʝʣʠʟʘʮʠʿʘ, ʤʝʜʠʮʠʥʩʢʘ ʚʠʟʫʝʣʠʟʘʮʠʿʘ, ʚʠʟʫʝʣʠʟʘʮʠʿʘ ʥʘ ʩʪʨʫʝˁʘ, ʚʠʟʫeʣʠʟʘʮʠʿʘ ʥʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʠʟʫeʣʠʟʘʮʠʿʘ ʥʘ ʟʥʘʝˁʝ, ʪʝʭʥʠʢʠ ʥʘ ʧʨʦʩʪʦʨʥʦ ʨʝʥʜʝʨʠʨʘˁʝ. ʈʘʟʚʦʿ ʥʘ 

ʘʣʘʪʢʠ ʟʘ ʚʠʟʫʝʣʠʟʘʮʠʿʘ ʠ ʩʠʩʪʝʤʠ ʟʘ ʜʦʥʝʩʫʚʘˁʝ ʦʜʣʫʢʠ ʚʨʟ ʙʘʟʘ ʥʘ ʚʠʟʫʝʣʥʠ 

ʧʦʜʘʪʦʮʠ. 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: 

ʀʥʜʠʚʠʜʫʘʣʥʦ ʫʯʝˁʝ, ʠʥʪʝʨʘʢʪʠʚʥʘ ʥʘʩʪʘʚʘ, ʢʦʥʩʫʣʪʘʮʠʠ 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

 15 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ  70 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ  10 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ  130 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ  50 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

 40 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ  10 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 
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ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ ʥʘʩʪʘʚʘʪʘ ʄʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 Georges-Pierre 

Bonneau et al 

Scientific 

Visualization: The 

Visual Extraction 

of Knowledge from 

Data 

Springer 2006 

2 Colin Ware Information 

Visualization: 

Perception for 

Design 

Elsevier 2013 

3 Chandrajit Bajaj, Bala 

Krishnamurthy 

Data Visualization 

Techniques 

Wiley 1999 

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1     

2     

3     
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ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʢʥʠʛʦʚʨʟʫʚʘˁʝ ʠ 

ʩʦʚʨʝʤʝʥʦ ʘʤʙʘʣʘʞʠʨʘˁʝ 

2. ʂʦʜ ɸ.1.3 -4 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʀɼ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʌɹ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ 2 7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 

10 

8. ʅʘʩʪʘʚʥʠʢ ɼʦʮ. ʜ-ʨ ʌʠʣʠʧ ʇʦʧʦʚʩʢʠ 

ʈʝʜ. ʇʨʦʬ. ʜ-ʨ ɿʦʨʝ ɸʥʛʝʣʝʚʩʢʠ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʚʦ 

ʦʙʣʘʩʪʘ ʥʘ ʛʨʘʬʠʯʢʘʪʘ ʜʦʨʘʙʦʪʢʘ   

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

ʅʘʫʯʥʦ ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʚʦ ʪʝʭʥʦʣʦʛʠʿʘʪʘ ʥʘ ʛʨʘʬʠʯʢʘʪʘ ʜʦʨʘʙʦʪʢʘ, ʧʨʦʥʘʦʺʘˁʝ 

ʥʦʚʠ ʥʘʯʠʥʠ ʥʘ ʧʨʝʩʤʝʪʢʠ ʥʘ ʠʩʢʦʨʠʩʪʝʥʦʩʪ ʥʘ ʤʘʪʝʨʠʿʘʣʦʪ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ 

ʜʦʨʘʙʦʪʢʘʪʘ ʠ ʘʤʙʘʣʘʞʘʪʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝ. ʇʨʦʥʘʦʺʘˁʝ ʥʘ ʥʦʚʠ ʠʜʝʿʥʠ ʨʝʰʝʥʠʿʘ ʚʦ 

ʧʨʦʮʝʩʦʪ ʥʘ ʧʨʦʝʢʪʠʨʘˁʝʪʦ ʥʘ ʘʤʙʘʣʘʞʘʪʘ ʠʠʟʨʘʙʦʪʢʘ ʥʘ ʥʦʚ ʘʤʙʘʣʘʞʝʥ ʧʨʦʠʟʚʦʜ. 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

ʊʝʭʥʦʣʦʰʢʠ ʧʨʦʮʝʩʠ ʟʘ ʜʦʨʘʙʦʪʢʘ ʥʘ ʛʨʘʬʠʯʢʠʪʝ ʧʨʦʠʟʚʦʜʠ, ʤʘʰʠʥʠ ʟʘ ʜʦʨʘʙʦʪʢʘ ʠ 

ʤʘʪʝʨʠʿʘʣʠ, ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʢʥʠʛʦʚʨʟʫʚʘˁʝ. ɸʤʙʘʣʘʞʘ, ʮʦʚʨʝʤʝʥʘ ʧʦʜʨʰʢʘ ʟʘ 

ʜʠʟʘʿʥʠʨʘˁʝ ʠ ʠʟʨʘʙʦʪʢʘ ʥʘ ʘʤʙʘʣʘʞʘ, ʪʝʭʥʦʣʦʛʠʿʘ ʥʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʘʤʙʘʣʘʞʘ. 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: 

ʀʥʜʠʚʠʜʫʘʣʥʦ ʫʯʝˁʝ, ʠʥʪʝʨʘʢʪʠʚʥʘ ʥʘʩʪʘʚʘ, ʢʦʥʩʫʣʪʘʮʠʠ 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

 15 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ  70 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ  10 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ  130 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ  50 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

 40 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ  10 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 
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ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ ʥʘʩʪʘʚʘʪʘ ʄʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ʌʠʣʠʧ ʇʦʧʦʚʩʢʠ ɿʘʚʨʰʥʘ ʛʨʘʬʠʯʢʘ 

ʜʦʨʘʙʦʪʢʘ - 

ʩʢʨʠʧʪʘ 

 2015 

2 ɺ. ʂʦʥʩʪʘʥʪʠʥʦʚʠ˃ ɻʨʘʬʠʯʢʘ ʜʦʨʘʜʘ I 

ʠ II 

ʊʝʭʥʦʣʦʰʢʠ 

ʬʘʢʫʣʪʝʪ, 

ɹʝʣʛʨʘʜ 

1995 

3 N. Striļeviĺ Sʘvremena 

ambalaģa 1 i 2 

Graficki fakultet 

Zagreb 
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ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1     

2     

3     
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ʇʨʠʣʦʛ ʙʨ.3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʤʝʥʘ˅ʤʝʥʪ ʥʘ 

ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ ʧʨʦʝʢʪʠ 

2. ʂʦʜ ɸ.1.3 -5 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʀɼ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʌɹ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ 2 7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 

10 

8. ʅʘʩʪʘʚʥʠʢ ʈʝʜ. ʇʨʦʬ. ɼ-ʨ ʊʦʤʝ ɱʦʣʝʚʩʢʠ, ʚʦ ʧʝʥʟʠʿʘ 

ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʂʠʨʝ ʇʦʧʦʚʩʢʠ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

/ 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

ɿʘʧʦʟʥʘʚʘˁʝ ʩʦ ʪʝʦʨʠʩʢʠʪʝ ʦʩʥʦʚʠ, ʩʦʚʨʝʤʝʥʠʪʝ ʪʝʭʥʦʣʦʰʢʠ ʨʝʰʝʥʠʿʘ ʠ ʩʦʦʜʚʝʪʥʘʪʘ 

ʧʨʠʤʝʥʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʧʦʜʨʞʘʥʠʪʝ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ ʩʠʩʪʝʤʠ ʩʦ ʧʦʩʝʙʝʥ ʘʢʮʝʥʪ ʥʘ 

ʀʥʪʝʨʥʝʪ - ʦʨʠʝʥʪʠʨʘʥʠʪʝ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ ʩʠʩʪʝʤʠ. 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

ʇʨʝʟʝʥʪʠʨʘˁʝ, ʨʝʧʨʝʟʝʥʪʠʨʘˁʝ, ʦʨʛʘʥʠʟʠʨʘˁʝ, ʩʪʦʢʠʨʘˁʝ ʠ ʧʨʝʙʘʨʫʚʘˁʝ ʥʘ 

ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ ʧʦʜʘʪʦʮʠ. ʀʥʪʝʨʥʝʪ ʤʫʣʪʠʤʝʜʠʿʘ. ɸʨʭʠʪʝʢʪʫʨʘ ʥʘ ʥʘʧʨʝʜʥʠʪʝ 

ʀʥʪʝʨʥʝʪ ʦʨʠʝʥʪʠʨʘʥʠ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ ʩʠʩʪʝʤʠ. ʉʦʬʪʚʝʨʩʢʠ ʨʝʰʝʥʠʿʘ ʚʦ ʦʙʣʘʩʪʘ ʥʘ 

ʀʥʪʝʨʥʝʪ ʦʨʠʝʥʪʠʨʘʥʠʪʝ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ ʩʠʩʪʝʤʠ. 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: 

ʀʥʜʠʚʠʜʫʘʣʥʦ ʫʯʝˁʝ, ʠʥʪʝʨʘʢʪʠʚʥʘ ʥʘʩʪʘʚʘ, ʢʦʥʩʫʣʪʘʮʠʠ 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

15 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 10 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 130 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ 50 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

40 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 10 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 
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ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ ʥʘʩʪʘʚʘʪʘ ʄʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ʊ. ɱʦʣʝʚʩʢʠ, ʈ. 

ʇʘʰʠ˃ 

ʄʝʥʘ˅ʤʝʥʪ ʥʘ 

ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ 

ʧʨʦʝʢʪʠ 

ISBN9989-786-

08-9 

2012 

2     

3     

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1     

2     

3     
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ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʅʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ 

2. ʂʦʜ ɸ.1.3-6 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 

ʆʪʩʝʢ ʟʘ ʛʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ 1/II  7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 

10 

8. ʅʘʩʪʘʚʥʠʢ ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʂʠʨʝ ʇʦʧʦʚʩʢʠ 

ɼʦʮ. ʜ-ʨ ɹʝʪʠ ɸʥʺʝʣʝʚʩʢʘ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

/ 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

ʅʘʫʯʥʦ ʝʣʘʙʦʨʠʨʘˁʝ ʥʘ ʥʘʿʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ 

ʛʨʘʬʠʯʢʘʪʘ  ʠʥʜʫʩʪʨʠʿʘ ʠ ʦʚʦʟʤʦʞʫʚʘˁʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʜʘ ʩʝ ʩʪʝʢʥʘʪ ʩʦ ʧʨʦʜʣʘʙʦʯʝʥʠ 

ʟʥʘʝˁʘ ʟʘ ʩʘʤʦʩʪʦʿʥʦ ʠʩʪʨʘʞʫʚʘˁʝ, ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʠ ʥʘʫʯʥʦ ʠʩʪʨʘʞʫʚʘˁʝ ʥʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠʪʝ ʧʨʦʙʣʝʤʠ, ʢʦʥʮʠʧʠʨʘˁʝ ʥʘ ʥʦʚʠ ʠʜʝʠ ʟʘ ʨʝʰʘʚʘˁʝ ʥʘ ʧʨʦʙʣʝʤʠʪʝ, 

ʠ ʘʥʘʣʠʟʠʨʘˁʝ na ʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʨʘʢʪʠʯʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʥʘ ʥʘʫʯʥʠʪʝ ʩʦʟʥʘʥʠʿʘ. 

 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

ʇʨʝʛʣʝʜ ʠ ʘʥʘʣʠʟʘ ʥʘ ʧʦʩʪʦʝʯʢʠ ʠ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʨʝʚʝʥʮʠʿʘ, ʟʘʰʪʠʪʘ ʠ 

ʫʥʘʧʨʝʜʫʚʘˁʝ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ.   

ʇʨʦʮʝʥʢʘ ʥʘ ʪʨʦʰʦʮʠʪʝ ʧʨʠ ʟʘʤʝʥʘ ʥʘ ʧʦʩʪʦʝʯʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦ ʥʦʚʠ. 

ʉʠʩʪʝʤʠ ʟʘ ʧʦʜʜʨʰʢʘ ʧʨʠ ʜʦʥʝʩʫʚʘˁʝʪʦ ʥʘ ʦʜʣʫʢʠ.  

ʀʥʦʚʘʮʠʠ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

ʇʨʠʤʝʥʘ ʥʘ GIS ʪʝʭʥʦʣʦʛʠʠ ʚʦ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

ʅʘʥʦ-ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ.  

ʅʘʧʨʝʜʥʠ ʤʝʪʦʜʠ ʟʘ ʤʦʜʝʣʠʨʘˁʝ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

ʅʘʧʨʝʜʥʠ ʠʥʬʦʨʤʘʪʠʯʢʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʤʝʥʘ˅ʤʝʥʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

ʂʦʥʮʝʧʪʠ ʥʘ ʝʥʚʠʨʦʥʤʝʥʪʘʣʥʘ ʝʪʠʢʘ ʠ ʬʠʣʦʟʦʬʠʿʘ. 

ʂʦʥʮʝʧʪʠ ʟʘ ʜʠʟʘʿʥ ʥʘ ʥʦʚʠ Ăenvironmental frendlyñ ʧʨʦʠʟʚʦʜʠ ʠ ʫʩʣʫʛʠ. 

ʅʘʧʨʝʜʥʠ ʘʛʝʥʪ-ʙʘʟʠʨʘʥʠ ʝʥʚʠʨʦʥʤʝʥʪʘʣʥʠ ʤʝʥʘ˅ʤʝʥʪ ʩʠʩʪʝʤʠ. 

 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: 

ʀʥʜʠʚʠʜʫʘʣʥʦ ʫʯʝˁʝ, ʠʥʪʝʨʘʢʪʠʚʥʘ ʥʘʩʪʘʚʘ, ʢʦʥʩʫʣʪʘʮʠʠ 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

15 ʯʘʩʦʚʠ 

16 16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 
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ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 10 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 130 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ 50 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

40 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 10 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)  (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ ʥʘʩʪʘʚʘʪʘ ʤʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 R.C. Gaur Basic 

Environmental 

Engineering 

New Age 

International (P) 

Ltd., Publishers, 

ISBN (13) : 978-

81-224-2701-1 

2008 

2 Y.Krozer Innovations and the 

Environment 

Springer, ISBN 

978-1-84800-196-1 

2008 

3 U. Cortes, M. Poch Advanced Agent-

based 

Environmental 

Management 

Systems 

Birkhauser, ISBN 

978-3-7643-8897-3 

2009 

 

 

22.2 

ɼʦʧʦʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 K. Sellers et all Nanotechnology 

and the 

Environment 

CRC Press, Taylor 

and Francis group, 

ISBN 

978̀ 1 4̀200̀ 6019

5̀ 

2009 

2 N. Nirmala Khandan Modeling tools for 

Environmental 

Engineeres and 

Scientists 

CRC Press, 1-

56676-995-7 

2002 

3     
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ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʉʦʚʨʝʤʝʥʘ ʛʨʘʬʠʯʢʘ ʧʦʜʛʦʪʦʚʢʘ 

2. ʂʦʜ ɸ.1.3 -7 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʀɼ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʌɹ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ 2 7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 
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8. ʅʘʩʪʘʚʥʠʢ ɼʦʮ. ɼ-ʨ ʈʦʙʝʨʪʦ ʇʘʰʠ˃ 

ʈʝʜ. ʇʨʦʬ. ɼ-ʨ ʂʠʨʝ ʇʦʧʦʚʩʢʠ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

/ 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

ʉʪʝʢʥʫʚʘˁʝ ʩʦ ʩʧʝʮʠʬʠʯʥʠ ʟʥʘʝˁʘ ʦʜ ʦʙʣʘʩʪʘ ʥʘ ʩʦʚʨʝʤʝʥʘʪʘ ʛʨʘʬʠʯʢʘ ʧʦʜʛʦʪʦʚʢʘ. 

 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

ʉʪʨʫʢʪʫʨʘ ʥʘ ʜʠʛʠʪʘʣʥʦ ʧʝʯʘʪʝʥʠ ʤʘʪʝʨʠʿʘʣʠ, ʊʝʭʥʦʣʦʰʢʠ ʤʦʞʥʦʩʪʠ ʠ ʜʠʛʠʪʘʣʥʠ 

ʨʘʙʦʪʥʠ ʪʝʢʦʚʠ, ɼʠʛʠʪʘʣʝʥ ʦʧʠʩ ʥʘ ʧʝʯʘʪʝʥʘ ʩʪʨʘʥʘ, ʇʨʦʮʝʩʠ ʥʘ ʜʠʛʠʪʘʣʥʘ 

ʨʘʩʪʝʨʠʟʘʮʠʿʘ, RT ʨʘʩʪʝʨʠʟʘʮʠʿʘ, ʉʫʧʝʨʢʝʣʠʠ, ʀʨʘʮʠʦʥʘʣʥʦ ʨʘʩʪʝʨʠʟʠʨʘˁʝ, ʀʟʣʝʟʥʠ 

ʤʦʞʥʦʩʪʠ, ɹʘʨʘˁʘ ʚʦ ʧʦʛʣʝʜ ʥʘ ʢʚʘʣʠʪʝʪ, ɺʣʝʟʥʠ ʠ ʠʟʣʝʟʥʠ ʨʝʟʦʣʫʮʠʠ, RIP ʩʪʨʫʢʪʫʨʠ 

ʠ ʬʫʥʢʮʠʠ, ʂʦʣʦʨ ʤʝʥʘ˅ʤʝʥʪ, ʂʦʣʦʨ ʧʨʦʬʠʣʠ. 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: 

ʀʥʜʠʚʠʜʫʘʣʥʦ ʫʯʝˁʝ, ʠʥʪʝʨʘʢʪʠʚʥʘ ʥʘʩʪʘʚʘ, ʢʦʥʩʫʣʪʘʮʠʠ 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ  

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

15 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 10 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 130 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ 50 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

40 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 10 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 
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ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ ʥʘʩʪʘʚʘʪʘ ʄʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 H.Kipphan Handbook of Print 

Media 

Springer 2012 

2 H. Hinderliter  Digital Imposition GATF, Sewickley 2012 

3 IFRATrack CIP4, PS, PDF, 

PJTF 

IFRA 2013 

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ʈ. ʇʘʰʠ˃ ʉʦʚʨʝʤʝʥʘ 

ʛʨʘʬʠʯʢʘ 

ʧʦʜʛʦʪʦʚʢʘ 

ʊʌɹ, ʀʥʪʝʨʥʘ 

ʩʢʨʠʧʪʘ 

2015 

2     

3     

 

 

 

 

 

 

 

 

 

 

 



 

̂˹ˮˤ˩˾˭ˮ́˩́ α˿ˤΦ ˴˶ˮ˸˩˹́ ˻̆˾ˮ˨˿˴ˮάΣ ́˩̆˹ˮ̉˴ˮ ̅ˢ˴̂˶́˩́ 
тллл ˣˮ́˻˶ˢΣ ͯ͡Φ ˮˤ˻ ˶˻˶ˢ ˾ˮˣˢ˾ ˣˣ 

 

˿́̂˨ˮ˿˴ˢ ˽˾˻˥˾ˢ˸ˢ - ˥ ˾ˢ̅ˮ̉˴˻ ˮ˹ˬ˩˹˩˾˿́ˤ˻ ˮ ˨ˮ˭ˢ˳˹ 
́˾˩́ ͼ͙ͯͫ͟͡ ͤ͊ ͙͙ͫͭͯ͒ 

 

59 
 

ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʦʧʝʨʘʮʠʦʥʠ 

ʠʩʪʨʘʞʫʚʘˁʘ 

2. ʂʦʜ ɸ.1.3 -8 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʋʥʠʚʝʨʟʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ  2 ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 
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8. ʅʘʩʪʘʚʥʠʢ ʇʨʦʬ. ʜ-ʨ ʃʠʥʜʘ ʉʪʦʿʘʥʦʚʩʢʘ 

ʇʨʦʬ. ʜ-ʨ ɻʦʨʜʘʥʘ ɱʘʥʝʚʩʢʘ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): ɿʘʧʦʟʥʘʚʘˁʝ ʩʦ ʦʩʥʦʚʥʠʪʝ ʤʝʪʦʜʠ ʥʘ 

ʦʧʝʨʘʮʠʦʥʠ ʠʩʪʨʘʞʫʚʘˁʘ ʠ ʥʠʚʥʘʪʘ ʧʨʠʤʝʥʘ. ɿʘʧʦʟʥʘʚʘˁʝ ʠ ʢʦʨʠʩʪʝˁʝ ʥʘ ʉʦʬʪʚʝʨʩʢʠ 

ʧʘʢʝʪ SOLVER. 

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: ʄʦʜʝʣʠʨʘˁʝ ʥʘ ʦʧʝʨʘʮʠʦʥʦ ʠʩʪʨʘʞʫʚʘʯʢʠ 

ʧʨʦʙʣʝʤʠ, ʃʠʥʝʘʨʥʘ ʦʧʪʠʤʠʟʘʮʠʿʘ, ʉʠʤʧʣʝʢʩ ʤʝʪʦʜ, ɻʨʘʬʠʯʢʦ ʧʨʠʢʘʞʫʚʘˁʝ, 

ʊʘʙʝʣʘʨʥʦ ʧʨʠʢʘʞʫʚʘˁʝ, ɼʫʘʣʝʥ ʧʨʦʙʣʝʤ, ɸʥʘʣʠʟʘ ʥʘ ʦʩʝʪʣʠʚʦʩʪ, ʊʨʘʥʩʧʦʨʪʝʥ 

ʧʨʦʙʣʝʤ, ʆʧʪʠʤʘʣʥʦ ʨʘʩʧʦʨʝʜʫʚʘˁʝ, ʆʧʪʠʤʠʨʘˁʝ ʥʘ ʟʘʣʠʭʠ, ʇʨʠʤʝʥʘ ʥʘ ʣʠʥʝʘʨʥʦʪʦ 

ʧʨʦʛʨʘʤʠʨʘˁʝ: ʦʧʪʠʤʘʣʝʥ ʧʨʦʛʨʘʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʧʪʠʤʠʟʘʮʠʿʘ ʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ 

ʤʘʪʝʨʠʿʘʣʠ, ʦʧʪʠʤʘʣʥʦ ʧʨʦʰʠʨʝˁʝ ʥʘ ʢʘʧʘʮʠʪʝʪʠ, ʜʝʣʦʚʥʘ ʩʦʨʘʙʦʪʢʘ. ʇʨʠʤʝʥʘ ʥʘ 

ʩʦʬʪʚʝʨʩʢʠ ʧʘʢʝʪ ʟʘ ʣʠʥʝʘʨʥʘ ʠ ʥʝʣʠʥʝʘʨʥʘ ʦʧʪʠʤʠʟʘʮʠʿʘ SOLVER ʟʘ ʨʝʰʘʚʘˁʝ ʥʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʧʨʠʤʝʨʠ. 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ: ʧʨʝʜʘʚʘˁʘ, ʧʨʝʟʝʥʪʘʮʠʠ, ʚʝʞʙʠ, ʢʦʣʦʢʚʠʫʤʠ, ʠʩʧʠʪ 

 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 ʯʘʩʦʚʠ 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ ʥʘʩʪʘʚʘ, ʚʝʞʙʠ, ʢʦʣʦʢʚʠʫʤʠ, ʠʩʧʠʪ 

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

75 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

15 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 70 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 70 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ 0 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

 80 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 20 ʙʦʜʦʚʠ 

18. ʜʦ 50 ʙʦʜʘ 5 (ʧʝʪ)        (F) 



 

̂˹ˮˤ˩˾˭ˮ́˩́ α˿ˤΦ ˴˶ˮ˸˩˹́ ˻̆˾ˮ˨˿˴ˮάΣ ́˩̆˹ˮ̉˴ˮ ̅ˢ˴̂˶́˩́ 
тллл ˣˮ́˻˶ˢΣ ͯ͡Φ ˮˤ˻ ˶˻˶ˢ ˾ˮˣˢ˾ ˣˣ 

 

˿́̂˨ˮ˿˴ˢ ˽˾˻˥˾ˢ˸ˢ - ˥ ˾ˢ̅ˮ̉˴˻ ˮ˹ˬ˩˹˩˾˿́ˤ˻ ˮ ˨ˮ˭ˢ˳˹ 
́˾˩́ ͼ͙ͯͫ͟͡ ͤ͊ ͙͙ͫͭͯ͒ 

 

60 
 

ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ 6 (ʰʝʩʪ)     (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 

19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

ʋʩʣʦʚ ʟʘ ʧʦʣʘʛʘˁʝ ʥʘ ʠʩʧʠʪʦʪ ʝ  ʦʜʙʨʘʥʘ ʥʘ 

ʩʘʤʦʩʪʦʿʥʦ ʠʟʨʘʙʦʪʝʥʘʪʘ ʩʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ. 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ ʥʘʩʪʘʚʘʪʘ ʤʘʢʝʜʦʥʩʢʠ, ʘʥʛʣʠʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

ʋʩʤʝʥ ʠʩʧʠʪ 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 Frederick S. Hillier, 

Gerald J. Lieberman 

Introduction to 

Operational 

Research (with 

Tutorial Software), 

7th ed. 

McGraw-Hill  2001 

2 SOLVER ï ʩʦʬʪʚʝʨʩʢʠ ʧʘʢʝʪ ʟʘ ʨʝʰʘʚʘˁʝ ʥʘ ʧʨʦʙʣʝʤʠ ʥʘ ʣʠʥʝʘʨʥʘ ʠ 

ʥʝʣʠʥʝʘʨʥʘ ʦʧʪʠʤʠʟʘʮʠʿʘ: http://office.microsoft.com/en-

us/excel/HA102190021033.aspx 

3     

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1     

2     

3     

 

  

http://office.microsoft.com/en-us/excel/HA102190021033.aspx
http://office.microsoft.com/en-us/excel/HA102190021033.aspx
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ʇʨʠʣʦʛ ʙʨ. 3 ʇʨʝʜʤʝʪʥʘ ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

1. ʅʘʩʣʦʚ ʥʘ ʥʘʩʪʘʚʥʠʦʪ ʧʨʝʜʤʝʪ  ʅʘʜʝʞʥʦʩʪ ʥʘ ʪʝʭʥʠʯʢʠ ʩʠʩʪʝʤʠ-ʥʘʧʨʝʜʝʥ ʢʫʨʩ 

2. ʂʦʜ ɸ.1.3-9 

3. ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

4. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ (ʝʜʠʥʠʮʘ, ʠʥʩʪʠʪʫʪ, 

ʦʪʩʝʢ, ʢʘʪʝʜʨʘ) 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ-ɹʠʪʦʣʘ, ʆʪʩʝʢ ʟʘ ʛʨʘʬʠʯʢʦ 

ʠʥʞʝʥʝʨʩʪʚʦ 

5. ʉʪʝʧʝʥ (ʧʨʚ, ʚʪʦʨ, ʪʨʝʪ ʮʠʢʣʫʩ) ʊʨʝʪ ʮʠʢʣʫʩ 

6. ɸʢʘʜʝʤʩʢʘ ʛʦʜʠʥʘ/ʩʝʤʝʩʪʘʨ ʇʨʚʘ/  

ʚʪʦʨ 

7. ɹʨʦʿ ʥʘ ɽʂʊʉ 

ʢʨʝʜʠʪʠ 

10 

8. ʅʘʩʪʘʚʥʠʢ ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ 

ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʊʦʤʝ ɱʦʣʝʚʩʢʠ 

9. ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʟʘʧʠʰʫʚʘˁʝ ʥʘ 

ʧʨʝʜʤʝʪʦʪ 

 

10. ʎʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʢʦʤʧʝʪʝʥʮʠʠ): 

ʅʘʩʦʯʫʚʘˁʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʚʦ ʧʨʠʤʝʥʘʪʘ ʥʘ ʪʝʦʨʠʿʘʪʘ ʥʘ ʥʘʜʝʞʥʦʩʪʘ ʟʘ ʘʥʘʣʠʟʘ ʥʘ 

ʪʝʭʥʠʯʢʠʪʝ ʩʠʩʪʝʤʠ ʦʜ ʘʩʧʝʢʪ ʥʘ ʥʘʜʝʞʥʦʩʪ   

11. ʉʦʜʨʞʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

ʇʨʦʫʯʫʚʘˁʝ ʠ ʨʘʟʨʘʙʦʪʫʚʘˁʝ ʥʘ ʥʘʿʯʝʩʪʦ ʢʦʨʠʩʪʝʥʠ ʤʦʜʝʣʠ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʥʘʜʝʞʥʦʩʪ ʥʘ 

ʪʝʭʥʠʯʢʠ ʩʠʩʪʝʤʠ. ʇʨʦʜʣʘʙʦʯʝʥʦ ʪʨʝʪʠʨʘˁʝ ʥʘ ʦʩʥʦʚʠʪʝ ʟʘ ʧʦʿʘʚʘ ʥʘ ʦʪʢʘʟʠ. ɸʥʘʣʠʟʘ 

ʥʘ ʧʨʠʯʠʥʠʪʝ ʟʘ ʛʫʙʝˁʝ ʥʘ ʨʘʙʦʪʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʠ ʨʘʟʚʦʿʦʪ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʦʪʢʘʟʠ. 

ʇʨʘʢʪʠʯʥʠ ʤʝʨʢʠ ʟʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʥʘʜʝʞʥʦʩʪʘ. 

12. ʄʝʪʦʜʠ ʥʘ ʫʯʝˁʝ:  ʪʝʦʨʝʪʩʢʠ ʧʨʝʜʘʚʘˁʘ ʠ ʚʝʞʙʠ, ʪʠʤʩʢʘ ʠ ʠʥʜʠʚʠʜʫʘʣʥʘ ʨʘʙʦʪʘ ʥʘ 

ʧʨʦʝʢʪʥʘ ʠ ʜʨʫʛʠ  ʟʘʜʘʯʠ, ʩʘʤʦʩʪʦʿʥʦ ʫʯʝˁʝ ʜʦʤʘ 

13. ɺʢʫʧʝʥ ʨʘʩʧʦʣʦʞʣʠʚ ʬʦʥʜ ʥʘ ʚʨʝʤʝ 300 ʯʘʩʦʚʠ 

14. ʈʘʩʧʨʝʜʝʣʙʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʦʪʦ ʚʨʝʤʝ 3+2 

15. ʌʦʨʤʠ ʥʘ ʥʘʩʪʘʚʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ 

15.1 ʇʨʝʜʘʚʘˁʘ-ʪʝʦʨʝʪʩʢʘ 

ʥʘʩʪʘʚʘ 

45 ʯʘʩʦʚʠ 

15.2 ɺʝʞʙʠ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ, 

ʘʫʜʠʪʦʨʩʢʠ), ʩʝʤʠʥʘʨʠ, 

ʪʠʤʩʢʘ ʨʘʙʦʪʘ 

30 ʯʘʩʦʚʠ 

16 ɼʨʫʛʠ ʬʦʨʤʠ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠ 

16.1 ʇʨʦʝʢʪʥʠ ʟʘʜʘʯʠ 30 ʯʘʩʦʚʠ 

16.2 ʉʘʤʦʩʪʦʿʥʠ ʟʘʜʘʯʠ 40 ʯʘʩʦʚʠ 

16.3 ɼʦʤʘʰʥʦ ʫʯʝˁʝ 155 ʯʘʩʦʚʠ 

17. ʅʘʯʠʥ ʥʘ ʦʮʝʥʫʚʘˁʝ 

17.1 ʊʝʩʪʦʚʠ 80 ʙʦʜʦʚʠ 

17.2 ʉʝʤʠʥʘʨʩʢʘ ʨʘʙʦʪʘ/ʧʨʦʝʢʪ (ʧʨʝʟʝʥʪʘʮʠʿʘ: ʧʠʩʤʝʥʘ ʠ 

ʫʩʤʝʥʘ) 

10 ʙʦʜʦʚʠ 

17.3 ɸʢʪʠʚʥʦʩʪ ʠ ʫʯʝʩʪʚʦ 10 ʙʦʜʦʚʠ 

18. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ 

(ʙʦʜʦʚʠ/ʦʮʝʥʢʘ) 

ʜʦ 50 ʙʦʜʘ    5 (ʧʝʪ)        (F) 

ʦʜ  51 ʜʦ 60  ʙʦʜʘ    6 (ʰʝʩʪ)      (E) 

ʦʜ  61 ʜʦ 70  ʙʦʜʘ 7 (ʩʝʜʫʤ)   (D) 

ʦʜ  71 ʜʦ 80  ʙʦʜʘ 8 (ʦʩʫʤ)     (C) 

ʦʜ  81 ʜʦ 90  ʙʦʜʘ 9 (ʜʝʚʝʪ)    (B) 

ʦʜ  91 ʜʦ 100  ʙʦʜʘ 10 (ʜʝʩʝʪ)  (A) 
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19. ʋʩʣʦʚ ʟʘ ʧʦʪʧʠʩ ʠ ʧʦʣʘʛʘˁʝ ʥʘ 

ʟʘʚʨʰʝʥ ʠʩʧʠʪ 

ʈʝʜʦʚʥʦʩʪ ʥʘ ʧʨʝʜʘʚʘˁʘ, ʚʝʞʙʠ ʠ ʜʨʫʛʠ 

ʘʢʪʠʚʥʦʩʪʠ 

20. ɱʘʟʠʢ ʥʘ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘ ʥʘʩʪʘʚʘʪʘ ʄʘʢʝʜʦʥʩʢʠ 

21.  ʄʝʪʦʜ ʥʘ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʥʘʩʪʘʚʘʪʘ 

ɸʥʢʝʪʘ ʥʘ ʩʪʫʜʝʥʪʠ 

22. ʃʠʪʝʨʘʪʫʨʘ 

 

 

22.1 

ɿʘʜʦʣʞʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 ʊʦʜʦʨ ɼʘʚʯʝʚ 

 

ʅʘʜʝʞʥʦʩʪ ʠ 

ʦʜʨʞʫʚʘˁʝ ʥʘ 

ʪʝʭʥʠʯʢʠʪʝ 

ʩʠʩʪʝʤʠ 

ʄʘʰʠʥʩʢʠ 

ʬʘʢʫʣʪʝʪ - 

ʉʢʦʧʿʝ 

2009 

2 ʊʦʜʦʨ ɼʘʚʯʝʚ ʅʘʜʝʞʥʦʩʪ ʥʘ 

ʪʝʭʥʠʯʢʠ ʩʠʩʪʝʤʠ 

ʄʘʰʠʥʩʢʠ 

ʬʘʢʫʣʪʝʪ - 

ʉʢʦʧʿʝ 

1992 

3 ɽʣʠʟʘʙʝʪʘ 

ʍʨʠʩʪʦʚʩʢʘ 

ʅʘʜʝʞʥʦʩʪ ʥʘ 

ʪʝʭʥʠʯʢʠ ʩʠʩʪʝʤʠ   

(ʧʨʝʜʘʚʘˁʘ ʟʘ 

ʚʪʦʨ ʮʠʢʣʫʩ) 

ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ 

2010 

 

 

22.2 

ɼʦʧʣʥʠʪʝʣʥʘ ʣʠʪʝʨʘʪʫʨʘ 

 ɸʚʪʦʨ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ ɻʦʜʠʥʘ 

1 Igor Bazovsky Reliability Theory 

and Practice 

Dover 

publications, INC. 

USA 

2004 

2 Patrick OôConnor, 

Andre Kleyner 

Practical Reliability 

Engineering 

John Wiley & 

Sons, Ltd, United 

Kingdom 

2012 

3 Bryan Dodson,  

Dennis Nolan 

Reliability 

Engineering, 

Handbook 

QA Publiching, 

LLC, USA 

2002 

 

  



 

̂˹ˮˤ˩˾˭ˮ́˩́ α˿ˤΦ ˴˶ˮ˸˩˹́ ˻̆˾ˮ˨˿˴ˮάΣ ́˩̆˹ˮ̉˴ˮ ̅ˢ˴̂˶́˩́ 
тллл ˣˮ́˻˶ˢΣ ͯ͡Φ ˮˤ˻ ˶˻˶ˢ ˾ˮˣˢ˾ ˣˣ 

 

˿́̂˨ˮ˿˴ˢ ˽˾˻˥˾ˢ˸ˢ - ˥ ˾ˢ̅ˮ̉˴˻ ˮ˹ˬ˩˹˩˾˿́ˤ˻ ˮ ˨ˮ˭ˢ˳˹ 
́˾˩́ ͼ͙ͯͫ͟͡ ͤ͊ ͙͙ͫͭͯ͒ 

 

63 
 

15. ʉʧʠʩʦʢ ʥʘ ʥʘʩʪʘʚʝʥ ʢʘʜʘʨ ʩʦ ʧʦʜʘʪʦʮʠ ʥʘʚʝʜʝʥʠ ʚʦ ʯʣʝʥʦʪ 5 ʦʜ ʇʨʘʚʠʣʥʠʢʦʪ 

(ʇʨʠʣʦʛ ʙʨ. 4) 

 

ɺʦ ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʥʘʩʪʘʚʘʪʘ ʥʘ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ ʫʯʝʩʪʚʫʚʘʘʪ ʩʣʝʜʥʠʪʝ ʥʘʩʪʘʚʥʠʮʠ: 

 

1. ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʊʦʤʝ ɱʦʣʝʚʩʢʠ 

2. ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʉʪʦʿʘʥʯʝ ʅʫʩʝʚ 

3. ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɺʠʪʦʤʠʨ ʉʪʦʿʘʥʦʚʩʢʠ 

4. ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʃʠʥʜʘ ʉʪʦʿʘʥʦʚʩʢʘ 

5. ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɽʣʠʟʘʙʝʪʘ ɹʘʭʪʦʚʩʢʘ 

6. ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɿʦʨʝ ɸʥʛʝʣʝʚʩʢʠ 

7. ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ 

8. ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʂʠʨʝ ʇʦʧʦʚʩʢʠ 

9. ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɸʪʝʥʘ ɸʥʜʨʝʝʚʩʢʘ 

10. ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ʀʣʠʦʩ ɺʠʣʦʩ 

11. ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ʈʘʪʢʘ ʅʝʰʢʦʚʩʢʘ 

12. ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ʉʠʣʚʘʥʘ ɸʥʛʝʣʝʚʩʢʘ 

13. ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ʄʠʪʢʦ ʂʦʩʪʦʚ 

14. ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ɻʦʨʜʘʥʘ ɱʘʥʝʚʩʢʘ 

15. ɼʦʮ. ʜ-ʨ ʈʦʙʝʨʪʦ ʇʘʰʠ˃ 

16. ɼʦʮ. ʜ-ʨ ʀʚʦ ʂʫʟʤʘʥʦʚ 

17. ɼʦʮ. ʜ-ʨ ʉʚʝʪʣʘʥʘ ʄʠʿʘʢʦʚʩʢʘ 

18. ɼʦʮ. ʜ-ʨ ʌʠʣʠʧ ʇʦʧʦʚʩʢʠ 

19. ɼʦʮ. ʜ-ʨ ɹʝʪʠ ɸʥʛʝʣʝʚʩʢʘ 

 

ɸʥʛʘʞʠʨʘʥʦʩʪʘ ʥʘ ʥʘʩʪʘʚʥʠʮʠʪʝ ʧʦ ʧʨʝʜʤʝʪʠ ʝ ʩʣʝʜʥʘ: 

 

1. ʄʝʪʦʜʠ ʠ ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʘ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ ʦʜ ʦʙʣʘʩʪʘ ʚʦ ʢʦʿʘ ʩʝ 

ʨʘʙʦʪʠ ʜʦʢʪʦʨʩʢʘʪʘ ʜʠʩʝʨʪʘʮʠʿʘ  

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɺʠʪʦʤʠʨ ʉʪʦʿʘʥʦʚʩʢʠ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɽʣʠʟʘʙʝʪʘ ɹʘʭʪʦʚʩʢʘ 

2. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʩʦʚʨʝʤʝʥʠ ʛʨʘʬʠʯʢʠ ʪʝʭʥʦʣʦʛʠʠ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʊʦʤʝ ɱʦʣʝʚʩʢʠ 

- ɼʦʮ. ʜ-ʨ ʈʦʙʝʨʪʦ ʇʘʰʠ˃ 

3. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʪʝʦʨʠʿʘ ʥʘ ʜʠʟʘʿʥ 

- ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ʀʣʠʦʩ ɺʠʣʦʩ 

- ɼʦʮ. ʜ-ʨ ʉʚʝʪʣʘʥʘ ʄʠʿʘʢʦʚʩʢʘ 

4. ʅʫʤʝʨʠʯʢʠ ʤʝʪʦʜʠ ʚʦ ʧʨʦʮʝʩʠʪʝ ʥʘ ʩʦʚʨʝʤʝʥʠʪʝ ʛʨʘʬʠʯʢʠ ʪʝʭʥʦʣʦʛʠʠ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʃʠʥʜʘ ʉʪʦʿʘʥʦʚʩʢʘ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʂʠʨʝ ʇʦʧʦʚʩʢʠ 
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5. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʬʠʟʠʢʘ 

- ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ʈʘʪʢʘ ʅʝʰʢʦʚʩʢʘ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɸʪʝʥʘ ɸʥʜʨʝʝʚʩʢʘ 

6. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʭʝʤʠʿʘ 

- ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ʈʘʪʢʘ ʅʝʰʢʦʚʩʢʘ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɸʪʝʥʘ ɸʥʜʨʝʝʚʩʢʘ 

7. ʉʪʨʘʪʝʛʠʩʢʠ ʧʣʘʥʠʨʘˁʘ ʚʦ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʊʦʤʝ ɱʦʣʝʚʩʢʠ 

- ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ʉʠʣʚʘʥʘ ɸʥʛʝʣʝʚʩʢʘ  

8. ʉʦʚʨʝʤʝʥʠ ʤʘʪʝʨʠʿʘʣʠ ʚʦ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʉʪʦʿʘʥʯʝ ʅʫʩʝʚ 

- ɼʦʮ. ʜ-ʨ ʉʚʝʪʣʘʥʘ ʄʠʿʘʢʦʚʩʢʘ 

9. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʢʦʤʧʿʫʪʝʨʩʢʘ ʛʨʘʬʠʢʘ 

- ɼʦʮ. ʜ-ʨ ʉʚʝʪʣʘʥʘ ʄʠʿʘʢʦʚʩʢʘ 

- ɼʦʮ. ʜ-ʨ ʌʠʣʠʧ ʇʦʧʦʚʩʢʠ 

10. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʧʨʦʝʢʪʠʨʘˁʝ ʚʦ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ 

- ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ʀʣʠʦʩ ɺʠʣʦʩ 

- ɼʦʮ. ʜ-ʨ ʌʠʣʠʧ ʇʦʧʦʚʩʢʠ 

11. ʉʦʚʨʝʤʝʥʠ ʤʝʪʦʜʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʚʦ ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʃʠʥʜʘ ʉʪʦʿʘʥʦʚʩʢʘ 

- ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ʄʠʪʢʦ ʂʦʩʪʦʚ 

12. ʂʚʘʣʠʪʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠ - ʥʘʧʨʝʜʝʥ ʢʫʨʩ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɿʦʨʝ ɸʥʛʝʣʝʚʩʢʠ 

- ɼʦʮ. ʜ-ʨ ʀʚʦ ʂʫʟʤʘʥʦʚ 

13. ɻʨʘʬʠʯʢʠ web ʪʝʭʥʦʣʦʛʠʠ 

- ɼʦʮ. ʜ-ʨ ʉʚʝʪʣʘʥʘ ʄʠʿʘʢʦʚʩʢʘ 

- ɼʦʮ. ʜ-ʨ ʌʠʣʠʧ ʇʦʧʦʚʩʢʠ 

14. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʚʠʟʫʝʣʠʟʘʮʠʿʘ ʥʘ ʧʦʜʘʪʦʮʠ 

- ɼʦʮ. ʜ-ʨ ʌʠʣʠʧ ʇʦʧʦʚʩʢʠ 

- ɼʦʮ. ʜ-ʨ ʉʚʝʪʣʘʥʘ ʄʠʿʘʢʦʚʩʢʘ 

15. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʢʥʠʛʦʚʨʟʫʚʘˁʝ ʠ ʩʦʚʨʝʤʝʥʦ ʘʤʙʘʣʘʞʠʨʘˁʝ 

- ɼʦʮ. ʜ-ʨ ʌʠʣʠʧ ʇʦʧʦʚʩʢʠ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɿʦʨʝ ɸʥʛʝʣʝʚʩʢʠ 

16. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʤʝʥʘ˅ʤʝʥʪ ʥʘ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ ʧʨʦʝʢʪʠ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʊʦʤʝ ɱʦʣʝʚʩʢʠ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʂʠʨʝ ʇʦʧʦʚʩʢʠ 

17. ʅʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʂʠʨʝ ʇʦʧʦʚʩʢʠ 

- ɼʦʮ. ʜ-ʨ ɹʝʪʠ ɸʥʛʝʣʝʚʩʢʘ 

18. ʉʦʚʨʝʤʝʥʘ ʛʨʘʬʠʯʢʘ ʧʦʜʛʦʪʦʚʢʘ 

- ɼʦʮ. ʜ-ʨ ʈʦʙʝʨʪʦ ʇʘʰʠ˃ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʂʠʨʝ ʇʦʧʦʚʩʢʠ 



 

̂˹ˮˤ˩˾˭ˮ́˩́ α˿ˤΦ ˴˶ˮ˸˩˹́ ˻̆˾ˮ˨˿˴ˮάΣ ́˩̆˹ˮ̉˴ˮ ̅ˢ˴̂˶́˩́ 
тллл ˣˮ́˻˶ˢΣ ͯ͡Φ ˮˤ˻ ˶˻˶ˢ ˾ˮˣˢ˾ ˣˣ 

 

˿́̂˨ˮ˿˴ˢ ˽˾˻˥˾ˢ˸ˢ - ˥ ˾ˢ̅ˮ̉˴˻ ˮ˹ˬ˩˹˩˾˿́ˤ˻ ˮ ˨ˮ˭ˢ˳˹ 
́˾˩́ ͼ͙ͯͫ͟͡ ͤ͊ ͙͙ͫͭͯ͒ 

 

65 
 

19. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʦʧʝʨʘʮʠʦʥʠ ʠʩʪʨʘʞʫʚʘˁʘ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʃʠʥʜʘ ʉʪʦʿʘʥʦʚʩʢʘ 

- ɺʦʥʨ. ʧʨʦʬ. ʜ-ʨ ɻʦʨʜʘʥʘ ɱʘʥʝʚʩʢʘ 

20. ʅʘʜʝʞʥʦʩʪ ʥʘ ʪʝʭʥʠʯʢʠ ʩʠʩʪʝʤʠ - ʥʘʧʨʝʜʝʥ ʢʫʨʩ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ 

- ʈʝʜ. ʧʨʦʬ. ʜ-ʨ ʊʦʤʝ ɱʦʣʝʚʩʢʠ 
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ʇʨʠʣʦʛ 

ʙʨ. 4 

ʇʦʜʘʪʦʮʠ ʟʘ ʥʘʩʪʘʚʥʠʮʠʪʝ ʢʦʠ ʠʟʚʝʜʫʚʘʘʪ ʥʘʩʪʘʚʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʠ ʟʘ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ 

1. ʀʤʝ ʠ ʧʨʝʟʠʤʝ ʊʦʤʝ ɱʦʣʝʚʩʢʠ 

2. ɼʘʪʫʤ ʥʘ ʨʘʺʘˁʝ 28.02.1948 

3. ʉʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ III  ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

4. ʅʘʩʣʦʚ ʥʘ ʥʘʫʯʝʥ ʩʪʝʧʝʥ ɼʦʢʪʦʨ ʥʘ ʪʝʭʥʠʯʢʠ ʥʘʫʢʠ 

5. ʂʘʜʝ ʠ ʢʦʛʘ ʛʦ ʟʘʚʨʰʠʣ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʦʜʥʦʩʥʦ ʩʝ 

ʩʪʝʢʥʘʣ ʩʦ ʥʘʫʯʝʥ ʩʪʝʧʝʥ 

ʆʙʨʘʟʦʚʘʥʠʝ ʀʥʩʪʠʪʫʮʠʿʘ ɻʦʜʠʥʘ 

I ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʌʘʢʫʣʪʝʪ 

ʪʝʭʥʠʯʢʠʭ ʥʘʫʢʘ, 

ʅʦʚʠ ʉʘʜ, ʉʨʙʠʿʘ 

1972 

II  ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ɽʣʝʢʪʨʦʪʝʭʥʠʯʢʠ 

ʌʘʢʫʣʪʝʪ, ɿʘʛʨʝʙ, 

ʍʨʚʘʪʩʢʘ 

1981 

III  ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʄʘʰʠʥʩʢʠ 

ʌʘʢʫʣʪʝʪ, ʉʢʦʧʿʝ 

1988 

6. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʤʘʛʠʩʪʝʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

ʊʝʭʥʠʯʢʦ - 

ʪʝʭʥʦʣʦʰʢʠ ʥʘʫʢʠ 

ɽʣʝʢʪʨʦʤʘʰʠʥʩʪʚʦ ɽʣʝʢʪʨʦʤʦʪʦʨ

ʥʠ ʧʦʛʦʥʠ 

7. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʜʦʢʪʦʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

ʊʝʭʥʠʯʢʦ - 

ʪʝʭʥʦʣʦʰʢʠ ʥʘʫʢʠ 

ʀʥʜʫʩʪʨʠʩʢʦ 

ʠʥʞʝʥʝʨʩʪʚʦ ʠ 

ʤʝʥʘ˅ʤʝʥʪ 

ʇʣʘʥʠʨʘˁʝ 

8. ɼʦʢʦʣʢʫ ʚʦ ʨʘʙʦʪʝʥ ʦʜʥʦʩ ʜʘ ʩʝ 

ʥʘʚʝʜʝ ʠʥʩʪʠʪʫʮʠʿʘʪʘ ʢʘʜʝ ʨʘʙʦʪʠ, 

ʟʚʘˁʝʪʦ ʚʦ ʢʦʝ ʝ ʠʟʙʨʘʥ ʠ ʚʦ ʢʦʿʘ 

ʦʙʣʘʩʪ 

ʀʥʩʪʠʪʫʮʠʿʘ ɿʚʘˁʝ ʚʦ ʢʦʝ ʝ 

ʠʟʙʨʘʥ 

 ʈʝʜʦʚʝʥ ʧʨʦʬ. ʚʦ 

ʧʝʥʟʠʿʘ  

 

9. ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʧʨʚʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

9.1  ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1   

2   

3   

4   

9.2 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʚʪʦʨʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʉʪʨʘʪʝʛʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ ʥʘʧʨʝʜʝʥ 

ʢʫʨʩ 
ʀM/ʊʌɹ 

2 ʄʝʥʘ˅ʤʝʥʪ ʚʦ ʛʨʘʬʠʯʢʦʪʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ 
ɻʀ/ʊʌɹ 

3   

9.3 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 
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ʧʨʦʝʢʪʠ 
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  4 ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ 
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10. ʉʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 
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2006, Novi Sad 
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R. Markoska, T.Jolevski 
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XV MeĽunarodni 

simpozijum iz 

oblasti celuloze, 

papira, ambalaģe i 

grafike, Zlatibor, 

Srbija, 2009 
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Z.Kotevski, 

I.Nedelkovski, 

T.Jolevski 

Interaktivna fotorealistiļna 
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simpozijum iz 
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papira, ambalaģe i 

grafike, Zlatibor, 

Srbija, 2007 
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10.3 ʇʝʯʘʪʝʥʠ ʢʥʠʛʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ
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1 ʊ. ɱʦʣʝʚʩʢʠ, ʈ. ʇʘʰʠ˃ ʄʝʥʘ˅ʤʝʥʪ ʥʘ 

ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ ʧʨʦʝʢʪʠ 
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786-08-9/ 
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ʊ. ɱʦʣʝʚʩʢʠ, ʎ. ɼʠʤʠʪʨʠʝʚʩʢʘ ʇʨʦʝʢʪʝʥ ʤʝʥʘ˅ʤʝʥʪ 

ʊʝʭʥʠʯʢʠ 
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2008 
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11. ʄʝʥʪʦʨʩʪʚʘ ʥʘ ʜʦʜʠʧʣʦʤʩʢʠ, ʤʘʛʠʩʪʝʨʩʢʠ ʠ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ 
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ʩʦʬʪʚʝʨʩʢʘ ʧʦʜʜʨʰʢʘ ʧʨʠ ʧʣʘʥʠʨʘˁʝ ʥʘ 

ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ ʧʨʦʝʢʪʠ, ʊʌɹ, 2010 
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2010 
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ʧʨʦʝʢʪʥʠʦʪ ʤʝʥʘ˅ʤʝʥʪ ʥʘ ʤʘʣʠʪʝ 

ʧʨʝʪʧʨʠʿʘʪʠʿʘ, ʊʌɹ, 2008 

4. ʄʘʨʢʦʩʢʘ ʈ., ʉʪʨʘʪʝʛʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ ʥʘ ʝ-

ʙʠʟʥʠʩ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʟʘ ʤʘʣʠ ʠ ʩʨʝʜʥʠ 

ʧʨʝʪʧʨʠʿʘʪʠʿʘ, ʊʌɹ, 2008 
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ʧʨʦʝʢʪʠ, ʊʌɹ, 2008 
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3. ɹʦʰʝʚʩʢʘ ʃ., ʄʦʜʝʣ ʟʘ ʩʪʨʘʪʝʰʢʦ 

ʤʝʥʘ˅ʠʨʘˁʝ ʟʘ ʢʦʥʪʠʥʫʠʨʘʥʦ ʧʦʜʦʙʨʫʚʘˁʝ 

ʥʘ ʫʩʧʝʰʥʦʩʪʘ ʥʘ ʙʠʟʥʠʩ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ ʩʦ 
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2011 
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ʌʠʟʠʢʘ (103) ʉʦʥʯʝʚʘ 

ʝʥʝʨʛʠʿʘ(

10323) 

7. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʜʦʢʪʦʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

ʇʨʠʨʦʜʥʦ-ʤʘʪʝʤʘʪʠʯʢʠ 

ʥʘʫʢʠ 

ʌʠʟʠʢʘ (103) ʉʦʥʯʝʚʘ 

ʝʥʝʨʛʠʿʘ(

10318) 

8. ɼʦʢʦʣʢʫ ʚʦ ʨʘʙʦʪʝʥ ʦʜʥʦʩ ʜʘ 

ʩʝ ʥʘʚʝʜʝ ʠʥʩʪʠʪʫʮʠʿʘʪʘ ʢʘʜʝ 

ʨʘʙʦʪʠ, ʟʚʘˁʝʪʦ ʚʦ ʢʦʝ ʝ 

ʠʟʙʨʘʥ ʠ ʚʦ ʢʦʿʘ ʦʙʣʘʩʪ 

ʀʥʩʪʠʪʫʮʠʿʘ ɿʚʘˁʝ ʚʦ ʢʦʝ ʝ ʠʟʙʨʘʥ 

ʋʥʠʚʝʨʟʠʪʝʪ Ăʉʚ. 

ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ  

ʈʝʜʦʚʝʥ ʧʨʦʬʝʩʦʨ, ʚʦ 

ʧʝʥʟʠʿʘ 

/ ʌʠʟʠʢʘ 

9. ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʧʨʚʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

9.1  ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1   

2   

3   

4   

9.2 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʚʪʦʨʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1   

2   

3   

9.3 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 
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1 ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʬʠʟʠʢʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ, ʋʂʃʆ, 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - ɹʠʪʦʣʘ 

2   

3   

10. ʉʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

10.1 ʈʝʣʝʚʘʥʪʥʠ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʠ ʪʨʫʜʦʚʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ

/ʛʦʜʠʥʘ 

1 ɸ. ɸʥʜʨʝʝʚʩʢʘ ɸʤʧʣʠʪʫʜʥʠ ʧʨʦʤʝʥʠ ʥʘ 

ɻʘʫʩʦʚ ʣʘʩʝʨʩʢʠ ʩʥʦʧ ʧʨʠ 

ʪʨʘʥʩʬʝʨ ʥʠʟ GRIN-ʬʠʣʤ ʩʦ 

ʣʠʥʝʘʨʥʘ ʥʝʭʦʤʦʛʝʥʦʩʪ ʥʘ 

ʢʦʤʧʣʝʢʩʥʠʦʪ ʠʥʜʝʢʩ ʥʘ 

ʧʨʝʢʨʰʫʚʘˁʝ 

ɿʙʦʨʥʠʢ 

ʥʘ 

ʪʨʫʜʦʚʠ 

ʊʝʭʥʠʯ

ʢʠ 

ʬʘʢʫʣʪʝ

ʪ-

ɹʠʪʦʣʘ/

2011 

2 ɸ. ɸʥʜʨʝʝʚʩʢʘ ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʠʣʫʩʪʨʘʮʠʿʘ 

ʥʘ ʪʨʘʥʩʬʝʨ ʥʘ ɻʘʫʩʦʚ ʣʘʩʝʨʩʢʠ 

ʩʥʦʧ ʧʨʠ ʪʨʘʥʩʬʝʨ ʥʠʟ GRIN- 

ʝʣʝʤʝʥʪ ʩʦ ʧʘʨʘʙʦʣʠʯʝʥ 

ʛʨʘʜʠʝʥʪ ʥʘ ʢʦʤ-ʧʣʝʢʩʥʠʦʪ 

ʠʥʜʝʢʩ ʥʘ ʧʨʝʢʨʰʫ-ʚʘˁʝ 

ɿʙʦʨʥʠʢ 

ʥʘ 

ʪʨʫʜʦʚʠ 

ʊʝʭʥʠʯ

ʢʠ 

ʬʘʢʫʣʪʝ

ʪ-

ɹʠʪʦʣʘ/

2012 

3 ɸ. ɸʥʜʨʝʝʚʩʢʘ ʇʨʦʤʝʥʠ ʥʘ ʬʘʟʥʠʦʪ ʬʨʦʥʪ ʥʘ 

ɻʘʫʩʦʚ ʣʘʩʝʨʩʢʠ ʩʥʦʧ ʧʨʠ 

ʪʨʘʥʩʬʝʨ ʥʠʟ ʣʠʥʝʘʨʝʥ GRIN- 

ʝʣʝʤʝʥʪ 

ɿʙʦʨʥʠʢ 

ʥʘ 

ʪʨʫʜʦʚʠ 

ʊʝʭʥʠʯ

ʢʠ 

ʬʘʢʫʣʪʝ

ʪ-

ɹʠʪʦʣʘ/

2013 

4 ɸ. ɸʥʜʨʝʝʚʩʢʘ ʊʝʦʨʠʩʢʠ ʤʦʜʝʣ ʟʘ 

ʘʤʧʣʠʪʫʜʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ 

ɻʘʫʩʦʚ ʩʥʦʧ ʧʨʠ ʪʨʘʥʩʬʝʨʦʪ 

ʥʠʟ ʢʦʤʧʣʝʢʩʥʦ-ʛʨʘʜʠʝʥʪʝʥ 

ʦʧʪʠʯʢʠ ʝʣʝʤʝʥʪ 

ɿʙʦʨʥʠʢ 

ʥʘ 

ʪʨʫʜʦʚʠ 

ʊʝʭʥʠʯ

ʢʠ 

ʬʘʢʫʣʪʝ

ʪ-

ɹʠʪʦʣʘ/

2014 

5    
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10.2 ʋʯʝʩʪʚʦ ʚʦ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʺʫʥʘʨʦʜʥʠ ʧʨʦʝʢʪʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛ

ʦʜʠʥʘ 

1    

2    

3    

4    

5    

10.3 ʇʝʯʘʪʝʥʠ ʢʥʠʛʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛ

ʦʜʠʥʘ 

1    

2    

3    

4    

5    

10.4 ʇʝʯʘʪʝʥʠ ʩʪʨʫʯʥʠ ʪʨʫʜʦʚʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛ

ʦʜʠʥʘ 

1    

2    

3    

4    

5    

11. ʄʝʥʪʦʨʩʪʚʘ ʥʘ ʜʦʜʠʧʣʦʤʩʢʠ, ʤʘʛʠʩʪʝʨʩʢʠ ʠ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ 

11.1 ɼʠʧʣʦʤʩʢʠ ʨʘʙʦʪʠ  

11.2 ʄʘʛʠʩʪʝʨʩʢʠ ʨʘʙʦʪʠ  

11.3 ɼʦʢʪʦʨʩʢʠ ʜʠʩʝʨʪʘʮʠʠ  

12. ɿɸ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ ʩʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

12.1 ɼʦʢʘʟ ʟʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ 

ʩʧʠʩʘʥʠʿʘ ʠʣʠ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ (ʜʦ ʰʝʩʪ) ʚʦ 

ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛ

ʦʜʠʥʘ 

1    

2    

3    

4    

5    

6    

12.2 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʜʚʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ 

ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʿʘ ʩʦ ʠʤʧʘʢʪ ʬʘʢʪʦʨ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛ

ʦʜʠʥʘ 
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1    

2    

12.3 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʪʨʠ ʫʯʝʩʪʚʘ ʥʘ ʤʝʺʫʥʘʨʦʜʥʠ ʩʦʙʠʨʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ 

ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʥʘ ʪʨʫʜʦʪ ʄʝʺʫʥʘʨʦʜʝʥ 

ʩʦʙʠʨ/ʢʦʥʬʝʨʝ

ʥʮʠʿʘ 

ɻʦʜ. 

1     

2     

3     
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ʇʨʠʣʦʛ ʙʨ.4 

 

ʇʦʜʘʪʦʮʠ ʟʘ ʥʘʩʪʘʚʥʠʮʠʪʝ ʢʦʠ ʠʟʚʝʜʫʚʘʘʪ ʥʘʩʪʘʚʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ 

ʦʜ ʧʨʚ, ʚʪʦʨ ʠ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʠ ʟʘ ʤʝʥʪʦʨʠ ʥʘ ʤʘʛʠʩʪʝʨʩʢʠ ʪʨʫʜʦʚʠ 
 

1. ʀʤʝ ʠ ʧʨʝʟʠʤʝ ʉʪʦʿʘʥʯʝ ʅʫʩʝʚ 

2. ɼʘʪʘ ʥʘ ʨʘʺʘˁʝ 21.02.1963 ʛʦʜ. 

3. ʉʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ɼʦʢʪʦʨ ʥʘ ʪʝʭʥʠʯʢʠ ʥʘʫʢʠ 

4. ʅʘʩʣʦʚ ʥʘ ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ 8-2 

5. ʂʘʜʝ ʠ ʢʦʛʘ ʛʦ ʟʘʚʨʰʠʣ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʦʜʥʦʩʥʦ ʩʝ 

ʩʪʝʢʥʘʣ ʩʦ ʥʘʫʯʝʥ ʩʪʝʧʝʥ 

ʆʙʨʘʟʦʚʘʥʠʝ ʀʥʩʪʠʪʫʮʠʿʘ ɻʦʜʠʥʘ 

ɼʦʢʪʦʨ ʥʘ ʪʝʭʥʠʯʢʠ 

ʥʘʫʢʠ 

ʄʘʰʠʥʩʢʠ 

ʬʘʢʫʣʪʝʪ 

ʉʢʦʧʿʝ 

1999 

ʄʘʛʠʩʪʝʨ ʧʦ ʪʝʭʥʠʯʢʠ 

ʥʘʫʢʠ 

ʄʘʰʠʥʩʢʠ 

ʬʘʢʫʣʪʝʪ 

ʅʠ h

1993 

ɼʠʧʣ.ʤʘʰ.ʠʥʞʝʥʝʨ ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ 

ɹʠʪʦʣʘ 

1987 

6. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ  ʤʘʛʠʩʪʝʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

2-ʊʝʭʥʠʯʢʦ 

ʪʝʭʥʦʣʦʰʢʠ ʥʘʫʢʠ 

ʄʘʰʠʥʩʪʚʦ ʇʨʦʠʟʚʦʜʥʦ 

ʤʘʰʠʥʩʪʚʦ, 

ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʩʠʩʪʝʤʠ 

7. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʜʦʢʪʦʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

2-ʊʝʭʥʠʯʢʦ 

ʪʝʭʥʦʣʦʰʢʠ ʥʘʫʢʠ 

ʄʘʰʠʥʩʪʚʦ ʇʨʦʠʟʚʦʜʥʦ 

ʤʘʰʠʥʩʪʚʦ, 

ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʩʠʩʪʝʤʠ 

8. ɼʦʢʦʣʢʫ ʝ ʚʦ ʨʘʙʦʪʝʥ ʦʜʥʦʩ ʜʘ 

ʩʝ ʥʘʚʝʜʝ ʠʥʩʪʠʪʫʮʠʿʘʪʘ ʢʘʜʝ 

ʨʘʙʦʪʠ ʠ ʟʚʘˁʝʪʦ ʚʦ ʢʦʝ ʝ 

ʠʟʙʨʘʥ ʠ ʚʦ ʢʦʿʘ ʦʙʣʘʩʪ 

ʀʥʩʪʠʪʫʮʠʿʘ ɿʚʘˁʝ ʚʦ ʢʦʝ ʝ ʠʟʙʨʘʥ ʠ 

ʦʙʣʘʩʪ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ Redoven profe sor   od 

oblastite: ĂProizvodno 

ma{instvo, tehnologii i 

sistemi ò, ĂMa{inski  

materijali ò, ĂGrafi~ki  

materijali (boi, 

galvanotehnika) ò. 

9. ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʦʜʜʝʣʥʦ ʟʘ ʧʨʚʠʦʪ, ʚʪʦʨʠʦʪ  ʠ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ ʥʘ 

ʩʪʫʜʠʠ 

9.1. ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʧʨʚʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

ʈʝʜ.  

ʙʨʦʿ 

ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪʦʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ / ʠʥʩʪʠʪʫʮʠʿʘ 

1. ʊʝʭʥʦʣʦʛʠʿʘ ʥʘ ʤʘʪʝʨʠʿʘʣʠʪʝ ʄʘʰʠʥʩʢʠ ʦʪʩʝʢ/ ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

ɹʠʪʦʣʘ 

2. ʄʘʰʠʥʩʢʘ ʦʙʨʘʙʦʪʢʘ ʠ ʘʣʘʪʥʠ ʤʘʰʠʥʠ ʄʘʰʠʥʩʢʠ ʦʪʩʝʢ/ ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

ɹʠʪʦʣʘ 
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 3. ʄʘʰʠʥʠ ʠ ʦʙʨʘʙʦʪʢʘ ʩʦ ʜʝʬʦʨʤʘʮʠʿʘ ʄʘʰʠʥʩʢʠ ʦʪʩʝʢ/ ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

ɹʠʪʦʣʘ 

 4. ɻʨʘʬʠʯʢʠ ʤʘʪʝʨʠʿʘʣʠ ɻʨʘʬʠʯʢʠ ʦʪʩʝʢ/ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

ɹʠʪʦʣʘ 

9.2.  ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʚʪʦʨʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

ʈʝʜ. 

ʙʨʦʿ 

ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪʦʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ / ʠʥʩʪʠʪʫʮʠʿʘ 

1. ʉʦʚʨʝʤʝʥʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʤʘʪʝʨʠʿʘʣʠ ʄʘʰʠʥʩʪʚʦ/ ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 

2. ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʠʿʘ ʦʜ ʦʙʣʘʩʪʘ ʥʘ 

CAD/CAM ʪʝʭʥʦʣʦʛʠʠʪʝ 

ʄʘʰʠʥʩʪʚʦ/ ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 

3. ʉʦʚʨʝʤʝʥʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʪʝʭʥʦʣʦʛʠʠ ʄʘʰʠʥʩʪʚʦ/ ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 

4. ʉʦʚʨʝʤʝʥʠ ʛʨʘʬʠʯʢʠ ʤʘʪʝʨʠʿʘʣʠ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ/ ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 

9.3. ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

ʈʝʜ. 

ʙʨʦʿ 

ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪʦʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ / ʠʥʩʪʠʪʫʮʠʿʘ 

1. ʉʦʚʨʝʤʝʥʠ ʤʝʪʦʜʠ ʥʘ ʠʩʧʠʪʫʚʘˁʝ ʥʘ 

ʤʘʪʝʨʠʿʘʣʠʪʝ 

 

Maʰʠʥʩʪʚʦ/ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 

2. ʌʠʟʠʯʢʦ ʤʦʜʝʣʠʨʘˁʝ ʠ ʩʠʤʫʣʘʮʠʿʘ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʧʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘʮʠʿʘ 

ʩʦ ʧʦʤʦʰ ʥʘ ʢʦʤʧʿʫʪʝʨ 

 

Maʰʠʥʩʪʚʦ/ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 

3. ʉʦʚʨʝʤʝʥʠ ʠʥʞʝʥʝʨʩʢʠ ʤʘʪʝʨʠʿʘʣʠ ʚʦ 

ʢʦʥʩʪʨʫʢʮʠʠʪʝ 

Maʰʠʥʩʪʚʦ/ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 

4. ʉʦʩʪʦʿʙʘ ʠ ʪʨʝʥʜ ʥʘ ʨʘʟʚʦʿ ʚʦ 

ʦʙʨʘʙʦʪʢʘʪʘ ʩʦ ʧʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘʮʠʿʘ 

Maʰʠʥʩʪʚʦ/ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 

5. ʉʦʚʨʝʤʝʥʠ ʤʘʪʝʨʠʿʘʣʠ ʚʦ ʛʨʘʬʠʯʢʘʪʘ 

ʠʥʜʫʩʪʨʠʿʘ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ 

ʜʠʟʘʿʥ/ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 

10. ʉʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

10.1. ʈʝʣʝʚʘʥʪʥʠ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʠ ʪʨʫʜʦʚʠ (ʜʦ ʧʝʪ) 

ʈʝʜ. 

ʙʨʦʿ 

ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ /  ʛʦʜʠʥʘ 

1. Temeljkovski D., 

Milovancenic M., 

Temrljkovski D., Nusev S. 

Productioon Proces 

Reengineering ï Human 

Resource Management 

THE 3rt 

INTERNATIONAL 

CONFERENCE 

MECHANICAL 

ENGINEERING IN 

XXI CENTURU, Nis 

September 17-18,  

(pp.395- 398)/ 2015 

2. Temeljkovski D., Nusev S, 

Temrljkovski D.,  

Stone in the world of 

architecture and desingn-

reenginering stone processing 

12th  

INTERNATIONAL  

CONFERENCE ON 

ACCOMPLISHMENTS 

IN 
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тллл ˣˮ́˻˶ˢΣ ͯ͡Φ ˮˤ˻ ˶˻˶ˢ ˾ˮˣˢ˾ ˣˣ 

 

˿́̂˨ˮ˿˴ˢ ˽˾˻˥˾ˢ˸ˢ - ˥ ˾ˢ̅ˮ̉˴˻ ˮ˹ˬ˩˹˩˾˿́ˤ˻ ˮ ˨ˮ˭ˢ˳˹ 
́˾˩́ ͼ͙ͯͫ͟͡ ͤ͊ ͙͙ͫͭͯ͒ 

 

76 
 

ELECTRICAL, 

MECHANICAL  

ENGINEERING AND 

INFORMATION 

TECHNOLOGY, DEMI 

2015, Banja Luka, 

(pp 105-110)/2015 

3. Nusev S., Stojanovski B., 

Temeljkovski  D. 

Use of ethil acetate in flexo 

printing with solvent inks-risks 

and protection 

INTERNATIONAL 

CONFERENCE 

SAFETY 

ENGINEERING IN 

FUNCTION OF 

IMPROVEMENT OF 

THE WORKING 

CONDITIONS 

Ohrid, 10th-12th of 

May,2013 (pp.256-

261)/2013 

4. Dancevska V., Ristic C., 

Nusev S., Bogoevska B. 

Fatigue of professional drivers 

as a work safety problem 

10. NACIONALNA 

KONFERENCIJA, 

TARA 26-26 

OKTOBAR 2013, 

(pp.152-160)/2013 

 

5. 

Temeljkovski D., Nusev S., A Basic Theoretical Static 

Model of the Support of Open 

Structural Members of 

Deformation Processing 

Machines for the Aplication of 

Calculation Methods 

THE 2nd 

INTERNATIONAL 

CONFERENCE  

ñMECHANICAL 

ENRINEERING IN XXI 

CENTRURY , June 20-

21,2013, Nis Serbia  

(pp.79-82)/2013 

10.2. ʋʯʝʩʪʚʦ ʚʦ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʺʫʥʘʨʦʜʥʠ ʧʨʦʝʢʪʠ (ʜʦ ʧʝʪ) 

ʈʝʜ. 

ʙʨʦʿ 

ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ / ʛʦʜʠʥʘ 

    

    

    

    

    

10.3. ʇʝʯʘʪʝʥʠ ʢʥʠʛʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

ʈʝʜ. 

ʙʨʦʿ 

ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ / ʛʦʜʠʥʘ 

1.    

2.    

3.    

4.    

5.    

10.4. ʇʝʯʘʪʝʥʠ ʩʪʨʫʯʥʠ ʪʨʫʜʦʚʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ  ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 
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ʈʝʜ. 

ʙʨʦʿ 

ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ / ʛʦʜʠʥʘ 

1.  

ʅʫʩʝʚ ʉ. 

ɸʢʩʠʿʘʣʥʦ ʦʪʩʪʘʧʫʚʘˁʝ ʥʘ 

ʨʦʣʥʠ-ʜʝʣʦʚʠ ʦʜ 

ʪʨʘʥʩʧʦʨʪʝʨʠ ʩʦ ʛʫʤʝʥʘ 

ʣʝʥʪʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ 

Ăɺʀʈʆʅò ï ɹʠʪʦʣʘ  

 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

ɹʠʪʦʣʘ, 2014. 

2.  

ʅʫʩʝʚ ʉ. 

ʀʩʧʠʪʫʚʘˁʝ  ʥʘ 

ʥʘʚʣʝʛʫʚʘˁʝʪʦ ʥʘ ʚʦʜʘ ʚʦ  

ʨʦʣʥʠ-ʜʝʣʦʚʠ ʦʜ 

ʪʨʘʥʩʧʦʨʪʝʨʠ ʩʦ ʛʫʤʝʥʘ 

ʣʝʥʪʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ 

Ăɺʀʈʆʅò ï ɹʠʪʦʣʘ  

 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

ɹʠʪʦʣʘ, 2014. 

 

3. 

 

ʅʫʩʝʚ ʉ. 

ʈʘʜʠʿʘʣʥʦ ʦʪʩʪʘʧʫʚʘˁʝ ʥʘ 

ʨʦʣʥʠ-ʜʝʣʦʚʠ ʦʜ 

ʪʨʘʥʩʧʦʨʪʝʨʠ ʩʦ ʛʫʤʝʥʘ 

ʣʝʥʪʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ 

Ăɺʀʈʆʅò ï ɹʠʪʦʣʘ  

 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

ɹʠʪʦʣʘ, 2014. 

4.  

ʅʫʩʝʚ ʉ.,ɻʘʮʦʚ.ʇ. 

 

ʀʩʧʠʪʫʚʘˁʝ ʥʘ ʤʝʭʘʥʠʯʢʠʪʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʯʝʣʥʦ 

ʟʘʚʘʨʝʥʠ ʩʧʦʝʚʠ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

ɹʠʪʦʣʘ, 2013. 

5. ʅʫʩʝʚ ʉ., ʉʠʣʿʘʥʦʚʩʢʠ ʄ. 

  

ʉʪʘʪʠʯʢʘ ʥʦʩʠʚʦʩʪ ʥʘ 

ʤʝʪʘʣʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ 

ñʉʦʣʘʨʥʘʪʘ ʮʝʥʪʨʘʣʘ ʦʜ II  

ʢʘʪʝʛʦʨʠʿʘ ʚʦ ʩ.ɼʫʙʨʦʚʦ-

ʅʝʛʦʪʠʥʦò 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

ɹʠʪʦʣʘ, 2013. 

11.  ʄʝʥʪʦʨʩʪʚʘ ʥʘ ʜʦʜʠʧʣʦʤʩʢʠ, ʤʘʛʠʩʪʝʨʩʢʠ ʠ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ   

11.1. ɼʠʧʣʦʤʩʢʠ ʨʘʙʦʪʠ 60 

11.2. ʄʘʛʠʩʪʝʨʩʢʠ ʨʘʙʦʪʠ 5 

11.3. ɼʦʢʪʦʨʩʢʠ ʜʠʩʝʨʪʘʮʠʠ 1 

 12.  ɿʘ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ ʩʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ/ ʧʝʪ ʛʦʜʠʥʠ 

12.1. ɼʦʢʘʟ ʟʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʿʘ ʠʣʠ 

ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ (ʜʦ ʰʝʩʪ) ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

ʈʝʜ.  

ʙʨʦʿ 

ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ / ʛʦʜʠʥʘ 

1. Temeljkovski D., 

Milovancenic M., 

Temrljkovski D., Nusev S. 

Productioon Proces 

Reengineering ï Human 

Resource Management 

THE 3rt 

INTERNATIONAL 

CONFERENCE 

MECHANICAL 

ENGINEERING IN 

XXI CENTURU, Nis 

September 17-18, 2015 

(pp.395- 398)/ 2015 

2. Temeljkovski D., Nusev S, 

Temrljkovski D.,  

Stone in the world of 

architecture and desingn-

reenginering stone processing 

12th  

INTERNATIONAL  

CONFERENCE ON 
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2015, Banja Luka, 
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3. Nusev S., Stojanovski B., 

Temeljkovski  D. 

Use of ethil acetate in flexo 

printing with solvent inks-risks 

and protection 

INTERNATIONAL 

CONFERENCE 

SAFETY 

ENGINEERING IN 

FUNCTION OF 

IMPROVEMENT OF 

THE WORKING 

CONDITIONS 

Ohrid, 10th-12th of 

May,2013 (pp.256-

261)/2013 

4. Temeljkovski D., Nusev S., A Basic Theoretical Static 

Model of the Support of Open 

Structural Members of 

Deformation Processing 
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Calculation Methods 

THE 2nd 

INTERNATIONAL 

CONFERENCE  

ñMECHANICAL 

ENRINEERING IN XXI 

CENTRURY , June 20-

21,2013, Nis Serbia  

(pp.79-82)/2013 

5. Vrtanoski G.Andonovic V., 

Nusev S. 

Rapid Tehnology In Dental 

Biomechanics 

10th ANNIVERSARY 

INTERNATIONAL  

CONFERENCE ON 

ACCOMPLISHMENTS 

IN 
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MECHANICAL AND 

INFORMATIC 

ENGINEERING, DEMI 

2011, Banja Luka,26-28 

May  2011 (pp 335-
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Nusev S. 
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ʙʨʦʿ 

ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ / ʛʦʜʠʥʘ 

1.    

2.    

12.3. ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʪʨʠ ʫʯʝʩʪʚʘ ʥʘ ʤʝʺʫʥʘʨʦʜʥʠ ʩʦʙʠʨʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ ʛʦʜʠʥʠ 

ʈʝʜ. 
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ʩʦʙʠʨ/ 

ʢʦʥʬʝʨʝʥʮʠʿʘ 

ɻʦʜʠʥʘ 

1. Temeljkovski D., 

Milovancenic M., 

Temrljkovski D., Nusev 
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ENGINEERING IN 
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OKTOBAR 2013, 

(pp.152-160) 

2013 

3. Temeljkovski D., Nusev 

S., 

A Basic Theoretical Static 

Model of the Support of 

Open Structural Members 

of Deformation 

Processing Machines for 

the Aplication of 

Calculation Methods 
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82) 

2013 

 

 

 

 

  



 

̂˹ˮˤ˩˾˭ˮ́˩́ α˿ˤΦ ˴˶ˮ˸˩˹́ ˻̆˾ˮ˨˿˴ˮάΣ ́˩̆˹ˮ̉˴ˮ ̅ˢ˴̂˶́˩́ 
тллл ˣˮ́˻˶ˢΣ ͯ͡Φ ˮˤ˻ ˶˻˶ˢ ˾ˮˣˢ˾ ˣˣ 

 

˿́̂˨ˮ˿˴ˢ ˽˾˻˥˾ˢ˸ˢ - ˥ ˾ˢ̅ˮ̉˴˻ ˮ˹ˬ˩˹˩˾˿́ˤ˻ ˮ ˨ˮ˭ˢ˳˹ 
́˾˩́ ͼ͙ͯͫ͟͡ ͤ͊ ͙͙ͫͭͯ͒ 

 

80 
 

ʇʨʠʣʦʛ 

ʙʨ. 4 

ʇʦʜʘʪʦʮʠ ʟʘ ʥʘʩʪʘʚʥʠʮʠʪʝ ʢʦʠ ʠʟʚʝʜʫʚʘʘʪ ʥʘʩʪʘʚʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʠ ʟʘ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ 

1. ʀʤʝ ʠ ʧʨʝʟʠʤʝ ɺʠʪʦʤʠʨ ʉʪʦʿʘʥʦʚʩʢʠ 

2. ɼʘʪʫʤ ʥʘ ʨʘʺʘˁʝ 05.10.1955 ʛʦʜ. 

3. ʉʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ɼʦʢʪʦʨ 

4. ʅʘʩʣʦʚ ʥʘ ʥʘʫʯʝʥ ʩʪʝʧʝʥ ɼʦʢʪʦʨ ʧʦ ʪʝʭʥʠʯʢʠ ʥʘʫʢʠ 

5. ʂʘʜʝ ʠ ʢʦʛʘ ʛʦ ʟʘʚʨʰʠʣ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʦʜʥʦʩʥʦ ʩʝ 

ʩʪʝʢʥʘʣ ʩʦ ʥʘʫʯʝʥ ʩʪʝʧʝʥ 

ʆʙʨʘʟʦʚʘʥʠʝ ʀʥʩʪʠʪʫʮʠʿʘ ɻʦʜʠʥʘ 

ɼʦʢʪʦʨ ʋʂʃʆ, ɹʠʪʦʣʘ 1992 

ʄʘʛʠʩʪʝʨ ʋʂʀʄ, ʉʢʦʧʿʝ 1987 

ɼʠʧʣʦʤʘ ʋʂʀʄ, ʉʢʦʧʿʝ 1979 

6. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʤʘʛʠʩʪʝʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

2. ʊʝʭʥʠʯʢʦ-

ʪʝʭʥʦʣʦʰʢʠ ʥʘʫʢʠ 

2.14  

ʄʘʰʠʥʩʪʚʦ 

2.14.24 

ɼʨʫʛʦ 

7. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʜʦʢʪʦʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

2. ʊʝʭʥʠʯʢʦ-

ʪʝʭʥʦʣʦʰʢʠ ʥʘʫʢʠ 

2.14  

ʄʘʰʠʥʩʪʚʦ 

2.14.24 

ɼʨʫʛʦ 

8. ɼʦʢʦʣʢʫ ʚʦ ʨʘʙʦʪʝʥ ʦʜʥʦʩ 

ʜʘ ʩʝ ʥʘʚʝʜʝ ʠʥʩʪʠʪʫʮʠʿʘʪʘ 

ʢʘʜʝ ʨʘʙʦʪʠ, ʟʚʘˁʝʪʦ ʚʦ ʢʦʝ 

ʝ ʠʟʙʨʘʥ ʠ ʚʦ ʢʦʿʘ ʦʙʣʘʩʪ 

ʀʥʩʪʠʪʫʮʠʿʘ ɿʚʘˁʝ ʚʦ ʢʦʝ ʝ ʠʟʙʨʘʥ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ,  

ʋʂʃʆ, ɹʠʪʦʣʘ, 

ʈ.ʄʘʢʝʜʦʥʠʿʘ 

ʈʝʜʦʚʝʥ ʧʨʦʬʝʩʦʨ  

 

9.1  ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʂʦʤʧʨʝʩʦʨʠ, ʚʝʥʪʠʣʘʪʦʨʠ, 

ʧʫʤʧʠ 

ʊʌɹ ʋʂʃʆ ɹʠʪʦʣʘ 

2 ʂʦʤʧʨʝʩʦʨʩʢʠ ʧʦʩʪʨʦʿʢʠ ʊʌɹ ʋʂʃʆ ɹʠʪʦʣʘ 

3 ʊʦʧʣʦʪʥʠ ʤʘʰʠʥʠ ʠ ʫʨʝʜʠ ʊʌɹ ʋʂʃʆ ɹʠʪʦʣʘ 

4 ʊʝʭʥʠʯʢʦ ʮʨʪʘˁʝ, 

ʜʠʟʘʿʥʠʨʘˁʝ ʩʦ CAD 

ʊʌɹ ʋʂʃʆ ɹʠʪʦʣʘ 

5 ʀʥʞʝʥʝʨʩʢʦ ʮʨʪʘˁʝ ʊʌɹ ï ʋʂʃʆ ɹʠʪʦʣʘ 

6 ʊʝʭʥʠʯʢʦ ʮʨʪʘˁʝ ʩʦ 

ʛʨʘʬʠʯʢʠ ʦʩʥʦʚʠ 

ʊʌɹ ï ʋʂʃʆ ɹʠʪʦʣʘ 

7 ʉʦʣʠʜ ʤʦʜʝʣʠʨʘˁʝ ʀʊʆ  ʊʌɹ/ʇʌ ï ʋʂʃʆ ɹʠʪʦʣʘ  

9.2 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʚʪʦʨʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʅʘʧʨʝʜʝʥ ʢʫʨʩ ʉʦʣʠʜ 

ʤʦʜʝʣʠʨʘˁʝ 

ʊʌɹ ï ʋʂʃʆ ɹʠʪʦʣʘ 

2 ʄʝʪʦʜʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʘ 

ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘʪʘ 

ʨʘʙʦʪʘ 

ʊʌɹ ï ʋʂʃʆ ɹʠʪʦʣʘ 

3 ʅʘʬʪʦʚʦʜʠ ʠ ʛʘʩʦʚʦʜʠ ʊʌɹ ï ʋʂʃʆ ɹʠʪʦʣʘ 

9.3 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʄʝʪʦʜʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʘ 

ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘʪʘ 

ʨʘʙʦʪʘ ʦʜ ʦʙʣʘʩʪʘ ʚʦ ʢʦʿʘ ʩʝ 

ʨʘʙʦʪʠ ʜʦʢʪʦʨʩʢʘʪʘ 

ʜʠʩʝʨʪʘʮʠʿʘ 

ʊʌɹ ï ʋʂʃʆ ɹʠʪʦʣʘ 
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2 ʅʘʧʨʝʜʝʥ ʢʫʨʩ ʉʦʣʠʜ 

ʤʦʜʝʣʠʨʘˁʝ 

ʊʌɹ ï ʋʂʃʆ ɹʠʪʦʣʘ 

3   

10.1 ʈʝʣʝʚʘʥʪʥʠ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʠ ʪʨʫʜʦʚʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜʠ

ʥʘ 

1 ʉʪʦʿʘʥʦʚʩʢʠ, ɺ. Mʘʪʝʤʘʪʠʯʢʠ ʤʦʜʝʣ ʥʘ 

ʩʪʨʫʝˁʝʪʦ ʚʦ ʤʘʛʠʩʪʨʘʣʝʥ 

ʛʘʩʦʚʦʜ 

ʊʌɹ, 2015 

2 Stojanovski, V., Stojanovska. L ɸ comparison of methods of 

interpolation  

for solving pdes with 

boundary conditions 

TFB, 2014 

3 ʉʪʦʿʘʥʦʚsʢʠ, ɺ., ɹʦʮʝʚʩʢʠ ɸ, 

ʈʠʩʪʝʚʩʢʠ, ʈ. 

ʇʦʜʦʙʨʫʚʘˁʝ ʥʘ ʧʝʨʬʦʨ-

ʤʘʥʩʠʪʝ ʥʘ ʢʘʤʠʥ- ʧʝʯʢʠ 

ʊʌɹ , 2011 

4 Stojanovska. L, Stojanovski, V.  GeoGebra in the College 

Classroom- multiple 

representations 

Ithaca College, 

NY, USA, pp. 

147-153, 2010 

5 Fahlberg-Stojanovska L., 

Stojanovski V. 

GeoGebra: Freedom to 

Explore and Learn.  

Oxford Journals, 

Oxford, UK, 

Teaching 

Mathematics and 

its Applications, 

vol.28, no.2, 

pp.69-76, 2009 

10.2 ʋʯʝʩʪʚʦ ʚʦ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʺʫʥʘʨʦʜʥʠ ʧʨʦʝʢʪʠ (ʜʦ 

ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ 

ʛʦʜʠʥʘ 

1 ʉʪʦʿʘʥʦʚʩʢʠ, ɺ. ɻʣʘʚʝʥ 

ʠʩʪʨʘʞʫʚʘʯ 

ʅʦʚʠ ʧʝʯʢʠ ʟʘ ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʧʨʦʩʪʦʨʠʠ, ʈʘʟʚʦʿʥʦ-

ʠʩʪʨʘʞʫʚʘʯʢʠ ʧʨʦʝʢʪ 

ʄʆʅ, ʄʝʪʘʣʝʮ ï 

ɹʠʪʦʣʘ, 2006-

2007 

2 ʉʪʦʿʘʥʦʚʩʢʠ, ɺ. ʀʩʪʨʘʞʫʚʘʯ ɼʘ ʠʟʛʨʘʜʠʤʝ ʤʘʣʘ 

ʮʝʥʪʨʘʣʘ, ʅʀʇ 

ʄʆʅ, 2004-2007 

3 ʉʪʦʿʘʥʦʚʩʢʘ, ʃ. ʉʪʦʿʘʥʦʚʩʢʠ, ɺ. 

ʂʦ-ʢʦʦʨʜʠʥʘʪʦʨ 
ñDevelopment of University 

Information Systemò, pilot-

host institution: Faculty of 

Technical Sciences - Bitola 

with EU partners: South Bank 

University, London, UK and 

Independent Science & 

Technology Studies, Athens, 

GR 

TEMPUS 1998-

2000. 

10.3 ʇʝʯʘʪʝʥʠ ʢʥʠʛʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ 

ʛʦʜʠʥʘ 

1 ʉʪʦʿʘʥʦʚʩʢʘ ʃ., ʉʪʦʿʘʥʦʚʩʢʠ ɺ. 

ɹʦʮʝʚʩʢʘ ɸ. 

ʄʠʢʨʦʩʦʬʪ Oʬʠʩ 2013 ʩʦ 

ɺʦʨʜ ʠ ɽʢʩʝʣ  

2013 

2 ʉʪʦʿʘʥʦʚʩʢʠ ɺ., ɹʦʮʝʚʩʢʘ ɸ. ʉʦʣʠʜ ʤʦʜʝʣʠʨʘˁʝ ï 

ʧʨʘʢʪʠʢʫʤ 

2012 

3 ʉʪʦʿʘʥʦʚʩʢʠ ɺ., ɹʦʮʝʚʩʢʘ ɸ. ɸutoCad 2010 2011 

4 ʉʪʦʿʘʥʦʚʩʢʘ ʃ., ʉʪʦʿʘʥʦʚʩʢʠ ɺ. 

ɹʦʮʝʚʩʢʘ ɸ. 

ʀʥʬʦʨʤʘʪʠʢʘ 2006 

http://teamat.oxfordjournals.org/cgi/rapidpdf/hrl012?ijkey=eDCDHZxPDjiLz4z&keytype=ref
http://teamat.oxfordjournals.org/cgi/rapidpdf/hrl012?ijkey=eDCDHZxPDjiLz4z&keytype=ref
http://teamat.oxfordjournals.org/cgi/rapidpdf/hrl012?ijkey=eDCDHZxPDjiLz4z&keytype=ref
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5 ʉʪʦʿʘʥʦʚʩʢʘ ɺ., ɹʦʮʝʚʩʢʘ ɸ. ʊʝʭʥʠʯʢʦ ʮʨʪʘˁʝ ʠ CAD, 

ʦʩʥʦʚʝʥ ʫʯʝʙʥʠʢ 

2003 

10.4 ʇʝʯʘʪʝʥʠ ʩʪʨʫʯʥʠ ʪʨʫʜʦʚʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ 

/ʛʦʜʠʥʘ 

1 ʉʪʦʿʘʥʦʚʩʢʠ, ɺ., ɹʦʮʝʚʩʢʘ ɸ., 

ʈʠʩʪʝʚʩʢʠ ʈ. 

ʇʦʜʦʙʨʫʚʘˁʝ ʥʘ 

ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʥʘ ʢʘʤʠʥ-

ʧʝʯʢʠ 

ʊʌɹ-ɹʠʪʦʣʘ 

2011 

11.1 ɼʠʧʣʦʤʩʢʠ ʨʘʙʦʪʠ ~100 

11.2 ʄʘʛʠʩʪʝʨʩʢʠ ʨʘʙʦʪʠ 4 

11.3 ɼʦʢʪʦʨʩʢʠ ʜʠʩʝʨʪʘʮʠʠ 1 

12.1 ɼʦʢʘʟ ʟʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ 

ʩʧʠʩʘʥʠʿʘ ʠʣʠ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ (ʜʦ ʰʝʩʪ) 

ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ 

ʛʦʜʠʥʘ 

1    

12.2 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʜʚʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ 

ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʿʘ ʩʦ ʠʤʧʘʢʪ ʬʘʢʪʦʨ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ ʚʦ 

ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜʠ

ʥʘ 

1    

12.3 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʪʨʠ ʫʯʝʩʪʚʘ ʥʘ ʤʝʺʫʥʘʨʦʜʥʠ ʩʦʙʠʨʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ 

ʯʝʪʠʨʠ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʥʘ ʪʨʫʜʦʪ ʄʝʺʫʥʘʨʦʜʝʥ 

ʩʦʙʠʨ/ʢʦʥʬʝʨʝʥʮʠʿ

ʘ 

ɻʦʜ. 

1     

3     
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ʇʨʠʣʦʛ 

ʙʨ. 4 

ʇʦʜʘʪʦʮʠ ʟʘ ʥʘʩʪʘʚʥʠʮʠʪʝ ʢʦʠ ʠʟʚʝʜʫʚʘʘʪ ʥʘʩʪʘʚʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʠ ʟʘ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ 

1. ʀʤʝ ʠ ʧʨʝʟʠʤʝ ɽʣʠʟʘʙʝʪʘ ɹʘʭʪʦʚʩʢʘ 

2. ɼʘʪʘ ʥʘ ʨʘʺʘˁʝ 24.08.1958 

3. ʉʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ VIII  

4. ʅʘʩʣʦʚ ʥʘ ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ɼʦʢʪʦʨ ʥʘ ʪʝʭʥʠʯʢʠ ʥʘʫʢʠ 

5. ʂʘʜʝ ʠ ʢʦʛʘ ʛʦ ʟʘʚʨʰʠʣ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʦʜʥʦʩʥʦ ʩʝ 

ʩʪʝʢʥʘʣ ʩʦ ʥʘʫʯʝʥ ʩʪʝʧʝʥ 

ʆʙʨʘʟʦʚʘʥʠʝ ʀʥʩʪʠʪʫʮʠʿʘ ɻʦʜʠʥʘ 

ɼʠʧʣʦʤʠʨʘʥ 

ʠʥʞʝˁʝʨ ʧʦ ʬʠʟʠʢʘ 

ʌʘʢʫʣʪʝʪ ʟʘ ʌʠʟʠʢʘ - 

ʉʢʦʧʿʝ 

1981 

ʄʘʛʠʩʪʝʨ ʧʦ 

ʤʘʰʠʥʩʢʠ ʥʘʫʢʠ 

ʄʘʰʠʥʩʢʠ ʌʘʢʫʣʪʝʪ 

ʉʢʦʧʿʝ 

1986 

ɼʦʢʪʦʨ ʥʘ ʪʝʭʥʠʯʢʠ 

ʥʘʫʢʠ 

ʀʥʩʪʠʪʫʪ ʟʘ 

ʟʝʤʿʦʪʨʝʩʥʦ 

ʠʥˁʝʥʝʨʩʪʚʦ ʠ 

ʠʥʞʝʥʝʨʩʢʘ 

ʩʝʠʟʤʦʣʦʛʠʿʘ - ʉʢʦʧʿʝ 

1994 

6. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʤʘʛʠʩʪʝʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

ʊʝʭʥʠʯʢʦ-

ʪʝʭʥʦʣʦʰʢʠ ʥʘʫʢʠ 

ʄʘʰʠʥʩʪʚʦ 

(214) 

ɾʠʚʦʪʥʘ 

ʩʨʝʜʠʥʘ (225) 

 

ʊʝʭʥʠʯʢʘ 

ʤʝʭʘʥʠʢʘ ʠ 

ʤʝʭʘʥʠʢʘ ʥʘ 

ʮʚʨʩʪʦ ʪʝʣʦ 

(21417)  

ɹʫʯʘʚʘ ʠ 

ʚʠʙʨʘʮʠʠ (22503) 

7. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʜʦʢʪʦʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

ʊʝʭʥʠʯʢʦ-

ʪʝʭʥʦʣʦʰʢʠ ʥʘʫʢʠ 

ʄʘʰʠʥʩʪʚʦ 

(214) 

ɾʠʚʦʪʥʘ 

ʩʨʝʜʠʥʘ (225) 

ɻʨʘʜʝʞʥʠʰʪʚʦ 

ʠ 

ʚʦʜʦʩʪʦʧʘʥʩʪʚʦ 

(207) 

ʊʝʭʥʠʯʢʘ 

ʤʝʭʘʥʠʢʘ ʠ 

ʤʝʭʘʥʠʢʘ ʥʘ 

ʮʚʨʩʪʦ ʪʝʣʦ 

(21417)  

ɹʫʯʘʚʘ ʠ 

ʚʠʙʨʘʮʠʠ (22503) 

ʄʝʭʘʥʠʢʘ ʥʘ 

ʮʚʨʩʪʦ ʠ 

ʜʝʬʦʨʤʘʙʠʣʥʦ 

ʪʝʣʦ (20705) 

8. ɼʦʢʦʣʢʫ ʚʦ ʨʘʙʦʪʝʥ ʦʜʥʦʩ ʜʘ ʩʝ 

ʥʘʚʝʜʝ ʠʥʩʪʠʪʫʮʠʿʘʪʘ ʢʘʜʝ ʨʘʙʦʪʠ, 

ʟʚʘˁʝʪʦ ʚʦ ʢʦʝ ʝ ʠʟʙʨʘʥ ʠ ʚʦ ʢʦʿʘ 

ʦʙʣʘʩʪ 

ʀʥʩʪʠʪʫʮʠʿʘ ɿʚʘˁʝ ʚʦ ʢʦʝ ʝ ʠʟʙʨʘʥ 

ʊʝʭʥʠʯʢʠ 

ʌʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ 

ʈʝʜʦʚʝʥ ʇʨʦʬʝʩʦʨ 

 

ʊʝʭʥʠʯʢʘ ʤʝʭʘʥʠʢʘ ʠ ʤʝʭʘʥʠʢʘ ʥʘ 

ʮʚʨʩʪʦ ʪʝʣʦ (21417)  

ɹʫʯʘʚʘ ʠ ʚʠʙʨʘʮʠʠ (22503) 

ʄʝʭʘʥʠʢʘ ʥʘ ʮʚʨʩʪʦ ʠ 

ʜʝʬʦʨʤʘʙʠʣʥʦ ʪʝʣʦ (20705) 

9. ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʧʨʚʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 
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9.1  ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1  ʊʝʭʥʠʯʢʘ ʄʝʭʘʥʠʢʘ 

2  ʉʪʘʪʠʢʘ ʠ ʢʠʥʝʤʘʪʠʢʘ 

3  ɱʘʢʦʩʪ ʥʘ ʤʘʪʝʨʠʿʘʣʠʪʝ 

4  ɿʘʰʪʠʪʘ ʥʘ ʙʫʯʘʚʘ ʠ ʚʠʚʨʘʮʠʠ 

9.2 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʚʪʦʨʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʊʝʦʨʠʿʘ ʥʘ ʫʜʘʨʠ ʠ ʩʫʜʘʨʠ ʉʧʝʮʠʿʘʣʠʩʪʠʯʢʠ ʩʪʫʜʠʠ ʧʦ ʩʦʦʙʨʘ˃ʘʿ  - 

ʊʝʭʥʠʯʢʠ ʌʘʢʫʣʪʝʪ - ɹʠʪʦʣʘ 

2   

3   

9.3 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʄʝʪʦʜʠ ʠ ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʘ 

ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ 

ʦʜ ʦʙʣʘʩʪʘ ʚʦ ʢʦʿʘ ʩʝ ʨʘʙʦʪʠ 

ʜʦʢʪʦʨʩʢʘʪʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ 

2   

3   

10. ʉʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

10.1 ʈʝʣʝʚʘʥʪʥʠ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʠ ʪʨʫʜʦʚʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜʠʥʘ 

1. E.Bahtovska On the computation of the 

optimal damping of a bundle 

of conductors equipped with 

spacer dampers, by means of 

FEM 

 

International 

Conference on 

Innovative 

technologies, 

Bratislava,  

2011 

2. ɽ. ɹʘʭʪʦʚʩʢʘ ɺʣʠʿʘʥʠʝ ʥʘ ʅʈʂ ʚʨʟ 

ʨʝʬʦʨʤʠʪʝ ʚʦ ɺʆ 

3. ʅʫʯʥʦ 

ʩʪʨʫʯʝʥ 

ʩʦʙʠʨòʆʙʨʘʟʦʚ

ʘʥʠʝʪʦ ʚʦ 21. 

ɺʝʢò, ɹʠʪʦʣʘ, 

2011 

3. ɽ. ɹʘʭʪʦʚʩʢʘ ɼʠʥʘʤʠʯʢʠ ʪʝʩʪʦʚʠ ʥʘ 

ʠʟʜʨʞʣʠʚʦʩʪ ʥʘ 

ʝʜʥʦʟʛʣʦʙʝʥ ʧʨʦʩʪʦʨʝʥ 

ʜʘʤʧʝʨ DP60 

ɿʙʦʨʥʠʢ ʥʘ 

ʪʨʫʜʦʚʠ, 

ʊʝʭʥʠʯʢʠ 

ʌʘʢʫʣʪʝʪ, 

ɹʠʪʦʣʘ, 2011 

4. ɽ. ɹʘʭʪʦʚʩʢʘ ʉʧʦʨʝʜʙʘ ʥʘ ʦʙʣʠʮʠʪʝ ʥʘ 

ʦʩʮʠʣʠʨʘˁʝ ʥʘ ʩʣʦʙʦʜʝʥ 

ʩʥʦʧ ʦʜ ʧʨʦʚʦʜʥʠ ʿʘʞʠˁʘ 

ʟʘ ʧʨʝʥʦʩ ʥʘ ʝʣʝʢʪʨʠʯʥʘʪʘ 

ʝʥʝʨʛʠʿʘ ʠ ʩʥʦʧ ʦʧʨʝʤʝʥ ʩʦ 

ʧʨʦʩʪʦʨʥʠ ʜʘʤʧʝʨʠ 

ɿʙʦʨʥʠʢ ʥʘ 

ʪʨʫʜʦʚʠ, 

ʊʝʭʥʠʯʢʠ 

ʌʘʢʫʣʪʝʪ, 

ɹʠʪʦʣʘ, 2013 
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5 ɽ. ɹʘʭʪʦʚʩʢʘ ʆʧʨʝʜʝʣʫʚʘˁʝ ʥʘ 

ʝʥʝʨʛʠʿʘʪʘ ʥʘ 

ʧʨʠʛʫʰʫʚʘˁʝ ʥʘ 

ʧʨʦʩʪʦʨʝʥ ʜʘʤʧʝʨ 

 

ɿʙʦʨʥʠʢ ʥʘ 

ʪʨʫʜʦʚʠ, 

ʊʝʭʥʠʯʢʠ 

ʌʘʢʫʣʪʝʪ, 

ɹʠʪʦʣʘ, 2015 

10.2 ʋʯʝʩʪʚʦ ʚʦ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʺʫʥʘʨʦʜʥʠ ʧʨʦʝʢʪʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜʠʥʘ 

1 E. Bahtovska 

Glaven koordinator  

 

Designing and 

implementation of the NQF 

in R. Macedonia 

TEMPUS ETF-

SM-00050-2008 

Project ñï2009-

2012 

2 E. Bahtovska 

Nacionalen koordinator  

 

Waste management 

curricula development in 

partnership with 

public and private sector / 

WaMPPP 

 

ERASMUS+ 

561821-EPP-1-

2015-1-RS-

EPPKA2-

CBHE-JR (2015 

- 3206 / OO1 - 

001 ) 

3    

4    

5    

10.3 ʇʝʯʘʪʝʥʠ ʢʥʠʛʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜ

ʠʥʘ 

1 ɹʘʭʪʦʚʩʢʘ ɽ.  ʇʨʘʢʪʠʯʥʠ ʩʦʚʝʪʠ ʟʘ 

ʧʠʰʫʚʘˁʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ 

ʫʯʝˁʝʪʦ - ʇʨʠʨʘʯʥʠʢ 

ʋʥʠʚʝʨʟʠʪʝʪ 

ʉʚ. ʂʣʠʤʝʥʪ 

ʆʭʨʠʜʩʢʠ ï 

ɹʠʪʦʣʘ, 2011 

2 ɹʘʭʪʦʚʩʢʘ ɽ. 

ɱʘʥʝʚʩʢʘ ɻ. 

ʅʝʰʢʦʚʩʢʘ ʈ. 

ʅʘʮʠʦʥʘʣʥʘ ʨʘʤʢʘ ʟʘ 

ʚʠʩʦʢʦʦʙʨʘʟʦʚʥʠʪʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʟʘ ʈʝʧʫʙʣʠʢʘ 

ʄʘʢʝʜʦʥʠʿʘ - ɺʦʜʠʯ 

ʋʥʠʚʝʨʟʠʪʝʪ 

ʉʚ. ʂʣʠʤʝʥʪ 

ʆʭʨʠʜʩʢʠ - 

ɹʠʪʦʣʘ, 2011 

3    

4    

5    

10.4 ʇʝʯʘʪʝʥʠ ʩʪʨʫʯʥʠ ʪʨʫʜʦʚʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜ

ʠʥʘ 

1    

2    

3    

4    

5    

11. ʄʝʥʪʦʨʩʪʚʘ ʥʘ ʜʦʜʠʧʣʦʤʩʢʠ, ʤʘʛʠʩʪʝʨʩʢʠ ʠ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ 

11.1 ɼʠʧʣʦʤʩʢʠ ʨʘʙʦʪʠ  ʜʘ 
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11.2 ʄʘʛʠʩʪʝʨʩʢʠ ʨʘʙʦʪʠ  

11.3 ɼʦʢʪʦʨʩʢʠ ʜʠʩʝʨʪʘʮʠʠ  

12. ɿɸ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ ʩʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

12.1 ɼʦʢʘʟ ʟʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʿʘ 

ʠʣʠ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ (ʜʦ ʰʝʩʪ) ʚʦ ʧʦʩʣʝʜʥʠʪʝ 

ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜ

ʠʥʘ 

1 E. Bahtovska On the computation of the 

optimal damping of a bundle of 

conductors equipped with 

spacer dampers, by means of 

FEM 

 

International 

Conference 

on Innovative 

technologies, 

Bratislava,  

2011 

2    

3    

4    

5    

6    

12.2 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʜʚʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ 

ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʿʘ ʩʦ ʠʤʧʘʢʪ ʬʘʢʪʦʨ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜ

ʠʥʘ 

1    

2    

12.3 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʪʨʠ ʫʯʝʩʪʚʘ ʥʘ ʤʝʺʫʥʘʨʦʜʥʠ ʩʦʙʠʨʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ 

ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʥʘ ʪʨʫʜʦʪ ʄʝʺʫʥʘʨʦʜʝʥ 

ʩʦʙʠʨ/ʢʦʥʬʝʨʝʥʮʠʿʘ 

ɻʦʜ. 

1 E. Bahtovska Participant in 

Developing  of 

Regional 

Interdisciplinary study 

programmes in 

mechatronics 

Conference in Aachen 

Germany in the frame 

of the TEMPUS IV 

project 158644-

TEMPUS-I-2009_1-

DE - DRIMS 

2012 

2 E. Bahtovska Designing and 

Implementing the QF 

for HE for R. 

Macedonia 

5th Regional Network 

meeting on 

Qualifications 

Frameworks for South 

East Europe, 

Bucharest, Romania 

2012 

3 E. Bahtovska State of art of the QF 

for HE in R. 

Macedonia 

Third joint meeting of 

the National 

Coordination Points 

and the EHEA 

2012 
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Coordinators, 

Mechelen, Belgium 

   E. Bahtovska Leading a workshop Regional conference 

under the auspices of 

the Western Balkans 

Platform on education 

and training òHow 

does higher education 

remain relevant in a 

changing worldò in 

Dubrovnik, Croatia 

2012 

   E. Bahtovska Participant 6th Regional Network 

meeting on 

qualifications 

Frameworks for SEE 

in Strasbourg, France 

2013 

   E, Bahtovska Poster presentation on 

Designing and 

implementing the NQF 

in RM  

 Western Balkans 

Platform on Education 

and Training: Regional 

Conference on 

Cooperation 

Opportunities in the 

Erasmus+ Programme, 

Athens, Greece 

2014 

   E. Bahtovska Implementing the 

NQF in RM 

8th Regional Network 

meeting on 

qualifications 

Frameworks for SEE 

in Istanbul, Turkey 

2015 

   E. Bahtovska Participant Regional Conference 

on Practice and 

Standards in Doctoral 

Studies and Quality of 

Doctoral Degrees,  

Zagreb, Croatia 

2015 
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ʇʨʠʣʦʛ 

ʙʨ. 4 

ʇʦʜʘʪʦʮʠ ʟʘ ʥʘʩʪʘʚʥʠʮʠʪʝ ʢʦʠ ʠʟʚʝʜʫʚʘʘʪ ʥʘʩʪʘʚʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʠ ʟʘ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ 

1. ʀʤʝ ʠ ʧʨʝʟʠʤʝ ɿʦʨʝ ɸʥʛʝʣʝʚʩʢʠ 

2. ɼʘʪʫʤ ʥʘ ʨʘʺʘˁʝ 13.02.1960 ʛ. 

3. ʉʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ɼʦʢʪʦʨ ʥʘ ʥʘʫʢʠ 

4. ʅʘʩʣʦʚ ʥʘ ʥʘʫʯʝʥ ʩʪʝʧʝʥ ʈʝʜʦʚʝʥ ʧʨʦʬʝʩʦʨ 

5. ʂʘʜʝ ʠ ʢʦʛʘ ʛʦ ʟʘʚʨʰʠʣ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʦʜʥʦʩʥʦ ʩʝ 

ʩʪʝʢʥʘʣ ʩʦ ʥʘʫʯʝʥ ʩʪʝʧʝʥ 

ʆʙʨʘʟʦʚʘʥʠʝ ʀʥʩʪʠʪʫʮʠʿʘ ɻʦʜʠʥʘ 

ɼʦʢʪʦʨ ʥʘ 

ʪʝʭʥʠʯʢʠ ʥʘʫʢʠ 

1999 ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

ï ɹʠʪʦʣʘ, 

ʋʥʠʚʝʨʟʠʪʝʪ 

ʉʚ.Ăʂʣʠʤʝʥʪ 

ʆʭʨʠʜʩʢʠñ - 

ɹʠʪʦʣʘ 

ʄʘʛʠʩʪʝʨ ʥʘ 

ʪʝʭʥʠʯʢʠ ʥʘʫʢʠ 

1987 ʄʘʰʠʥʩʢʠ 

ʬʘʢʫʣʪʝʪ ï ʉʢʦʧʿʝ, 

ʋʥʠʚʝʨʟʠʪʝʪ 

Ăʂʠʨʠʣ ʠ ʄʝʪʦʜʠʿ 

ñ - ʉʢʦʧʿʝ 

ɼʠʧʣ. ʤʘʰ. ʠʥʞ. 1982 ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

ï ɹʠʪʦʣʘ 

6. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʤʘʛʠʩʪʝʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

   

7. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʜʦʢʪʦʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

   

8. ɼʦʢʦʣʢʫ ʚʦ ʨʘʙʦʪʝʥ ʦʜʥʦʩ ʜʘ ʩʝ 

ʥʘʚʝʜʝ ʠʥʩʪʠʪʫʮʠʿʘʪʘ ʢʘʜʝ 

ʨʘʙʦʪʠ, ʟʚʘˁʝʪʦ ʚʦ ʢʦʝ ʝ ʠʟʙʨʘʥ 

ʠ ʚʦ ʢʦʿʘ ʦʙʣʘʩʪ 

ʀʥʩʪʠʪʫʮʠʿʘ ɿʚʘˁʝ ʚʦ ʢʦʝ ʝ 

ʠʟʙʨʘʥ 

ʊʝʭʥʠʯʢʠ ʌʘʢʫʣʪʝʪ 

ɹʠʪʦʣʘ 

ʈʝʜʦʚʝʥ ʧʨʦʬʝʩʦʨ 

9. ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʧʨʚʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

9.1  ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʆʧʝʨʘʮʠʦʥʠ ʠʩʪʨʘʞʫʚʘˁʘ ʀʥʜʫʩʪʨʠʩʢʦ ʀʥʞʝʥʝʨʩʪʚʦ ʠ ʤʝʥʘ˅ʤʝʥʪ 

2 ɺʝʨʦʿʘʪʥʦʩʪ ʠ ʩʪʘʪʠʩʪʠʢʘ ʀʥʜʫʩʪʨʠʩʢʦ ʀʥʞʝʥʝʨʩʪʚʦ ʠ ʤʝʥʘ˅ʤʝʥʪ 

3 ʀʥʞʠʥʝʥʝʨʩʢʦ ʧʨʦʝʢʪʠʨʘˁʝ ʀʥʜʫʩʪʨʠʩʢʦ ʀʥʞʝʥʝʨʩʪʚʦ ʠ ʤʝʥʘ˅ʤʝʥʪ 

4 3ɼ ʤʦʜʝʣʠʨʘˁʝ ʀʥʜʫʩʪʨʠʩʢʦ ʀʥʞʝʥʝʨʩʪʚʦ ʠ ʤʝʥʘ˅ʤʝʥʪ 

5 ʀʥʞʠʥʝʨʩʢʦ ʧʨʦʝʢʪʠʨʘˁʝ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

9.2 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʚʪʦʨʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʄʝʪʦʜʠ ʥʘ ʦʧʨʠʤʠʨʘˁʝ ʀʥʜʫʩʪʨʠʩʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʤʝʥʘ˅ʤʝʥʪ 

2 ɼʠʟʘʿʥ ʠ ʘʤʘʙʘʣʘʞʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

3   

9.3 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʄʝʪʦʜʠ ʥʘ ʦʧʪʠʤʠʨʘˁʝ ʀʥʜʫʩʪʨʠʩʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

2   

3   

10. ʉʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

10.1 ʈʝʣʝʚʘʥʪʥʠ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʠ ʪʨʫʜʦʚʠ (ʜʦ ʧʝʪ) 
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 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1 prof. Ivo Kuzmanov, PhD. 1, 

prof. Silvana Angelevska, 

PhD. 2, prof. Zore 

Angelevski, PhD. 3 

Effective environmental 

performance as a part of a 
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Internation

al Journal 

of 
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nt, Vol. 5, 

No.1, 

2013, ʪʨʫʜ 

ʩʦ ʠʤʧʘʢʪ 

ʬʘʢʪʦʨ 

2 ʀʚʦ ʂʫʟʤʘʥʦʚ, ʉʠʣʚʘʥʘ 

ɸʥʛʝʣʝʚʩʢʘ, ɿʦʨʝ 

ɸʥʛʝʣʝʚʩʢʠ, ʉʪʦʿʘʥʯʝ 

ʅʫʩʝʚ, ɺʘʩʢʦ ʉʪʦʿʘʥʦʚʩʢʠ 

ʇʆɺʈɽɼʀʊɽ ʂɸʂʆ 

ɽʃɽʄɽʅʊ ʆɼ 

ʉɽʂʆɱɼʅɽɺʅʆʊʆ 

ʌʋʅʂʎʀʆʅʀʈɸɳɽ ʅɸ 

ʀʅɼʋʉʊʈʀʉʂʀʊɽ 
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10.2 ʋʯʝʩʪʚʦ ʚʦ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʺʫʥʘʨʦʜʥʠ ʧʨʦʝʢʪʠ (ʜʦ 

ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

3    

4    

5    

10.3 ʇʝʯʘʪʝʥʠ ʢʥʠʛʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

    

1    

2    

3    

4    

5    

10.4 ʇʝʯʘʪʝʥʠ ʩʪʨʫʯʥʠ ʪʨʫʜʦʚʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1 prof. Ivo Kuzmanov, PhD. 1, 

prof. Silvana Angelevska, 

Effective environmental 

performance as a part of a 

Internation

al Journal 

of 
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PhD. 2, prof. Zore 

Angelevski, PhD. 3 
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ʩʦ ʠʤʧʘʢʪ 

ʬʘʢʪʦʨ 

2 ʀʚʦ ʂʫʟʤʘʥʦʚ, ʉʠʣʚʘʥʘ 

ɸʥʛʝʣʝʚʩʢʘ, ɿʦʨʝ 

ɸʥʛʝʣʝʚʩʢʠ, ʉʪʦʿʘʥʯʝ 

ʅʫʩʝʚ, ɺʘʩʢʦ ʉʪʦʿʘʥʦʚʩʢʠ 

ʇʆɺʈɽɼʀʊɽ ʂɸʂʆ 

ɽʃɽʄɽʅʊ ʆɼ 

ʉɽʂʆɱɼʅɽɺʅʆʊʆ 

ʌʋʅʂʎʀʆʅʀʈɸɳɽ ʅɸ 

ʀʅɼʋʉʊʈʀʉʂʀʊɽ 

ʂɸʇɸʎʀʊɽʊʀ ɺʆ 

ɹʀʊʆʃɸʉʂʀʆʊ ʈɽɻʀʆʅ 

INJURIES AS EVERYDAY 

ELEMENT INTO 

INDUSTRIAL ENTITIES 

FROM BITOL 

OSN ï 

BON ï

TON 

Internation

al 

Conference 

held in 

Ohrid 2015 

11. ʄʝʥʪʦʨʩʪʚʘ ʥʘ ʜʦʜʠʧʣʦʤʩʢʠ, ʤʘʛʠʩʪʝʨʩʢʠ ʠ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ 

11.1 ɼʠʧʣʦʤʩʢʠ ʨʘʙʦʪʠ ʇʦʚʝ˃ʝ ʦʜ 30 

11.2 ʄʘʛʠʩʪʝʨʩʢʠ ʨʘʙʦʪʠ ʇʦʚʝ˃ʝ ʦʜ 10 

11.3 ɼʦʢʪʦʨʩʢʠ ʜʠʩʝʨʪʘʮʠʠ 1 

12. ɿɸ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ ʩʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ 

ʛʦʜʠʥʠ 

12.1 ɼʦʢʘʟ ʟʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ 

ʩʧʠʩʘʥʠʿʘ ʠʣʠ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ (ʜʦ ʰʝʩʪ) 

ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

3    

4    

5    

6    

12.2 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʜʚʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ 

ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʿʘ ʩʦ ʠʤʧʘʢʪ ʬʘʢʪʦʨ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ ʚʦ 

ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1 prof. Ivo Kuzmanov, PhD. 1, 

prof. Silvana Angelevska, 

PhD. 2, prof. Zore 

Angelevski, PhD. 3 

Effective environmental 

performance as a part of a 

model for organizational 

perfection 

Internation

al Journal 

of 

Informatio

n, Business 

and 
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No.1, 
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ʩʦ ʠʤʧʘʢʪ 

ʬʘʢʪʦʨ 

12.3 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʪʨʠ ʫʯʝʩʪʚʘ ʥʘ ʤʝʺʫʥʘʨʦʜʥʠ ʩʦʙʠʨʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ 

ʯʝʪʠʨʠ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʥʘ ʪʨʫʜʦʪ ʄʝʺʫʥʘʨʦʜʝʥ 

ʩʦʙʠʨ/ʢʦʥʬʝʨʝʥʮʠʿ

ʘ 

ɻʦʜ. 

1     

2     

3     
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ʇʨʠʣʦʛ 

ʙʨ. 4 

ʇʦʜʘʪʦʮʠ ʟʘ ʥʘʩʪʘʚʥʠʮʠʪʝ ʢʦʠ ʠʟʚʝʜʫʚʘʘʪ ʥʘʩʪʘʚʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʠ ʟʘ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ 

1. ʀʤʝ ʠ ʧʨʝʟʠʤʝ ʂʠʨʝ ʇʦʧʦʚʩʢʠ 

2. ɼʘʪʫʤ ʥʘ ʨʘʺʘˁʝ 24.07.1962 

3. ʉʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ɼʦʢʪʦʨ ʥʘ ʪʝʭʥʠʯʢʠ ʥʘʫʢʠ 

4. ʅʘʩʣʦʚ ʥʘ ʥʘʫʯʝʥ ʩʪʝʧʝʥ ʈʝʜʦʚʝʥ ʧʨʦʬʝʩʦʨ 

5. ʂʘʜʝ ʠ ʢʦʛʘ ʛʦ ʟʘʚʨʰʠʣ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʦʜʥʦʩʥʦ ʩʝ 

ʩʪʝʢʥʘʣ ʩʦ ʥʘʫʯʝʥ ʩʪʝʧʝʥ 

ʆʙʨʘʟʦʚʘʥʠʝ ʀʥʩʪʠʪʫʮʠʿʘ ɻʦʜʠʥʘ 

ʄʘʛʠʩʪʝʨ ʥʘ ʪʝʭʥʠʯʢʠ 

ʥʘʫʢʠ 

ʄʘʰʠʥʩʢʠ 

ʬʘʢʫʣʪʝʪ ʉʢʦʧʿʝ 

1993 

ɼʦʢʪʦʨ ʥʘ ʪʝʭʥʠʯʢʠ 

ʥʘʫʢʠ 

ʄʘʰʠʥʩʢʠ 

ʬʘʢʫʣʪʝʪ ʉʢʦʧʿʝ 

2003 

   

6. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʤʘʛʠʩʪʝʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

ʊʝʭʥʠʯʢʦ - 

ʪʝʭʥʦʣʦʰʢʠ ʥʘʫʢʠ 

ɽʥʝʨʛʝʪʠʢʘ ɽʥʝʨʛʝʪʩʢʦ ʠ 

ʧʨʦʮʝʩʥʦ 

ʤʘʰʠʥʩʪʚʦ 

(ʈʘʟʤʝʥʘ ʥʘ 

ʪʦʧʣʠʥʘ, 

ʇʦʚʝ˃ʝʬʘʟʥʠ                                  

ʩʠʩʪʝʤʠ) 

 

7. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʜʦʢʪʦʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

ʊʝʭʥʠʯʢʦ - 

ʪʝʭʥʦʣʦʰʢʠ ʥʘʫʢʠ 

ɽʥʝʨʛʝʪʠʢʘ ɽʥʝʨʛʝʪʩʢʦ ʠ 

ʧʨʦʮʝʩʥʦ 

ʤʘʰʠʥʩʪʚʦ 

(ʈʘʟʤʝʥʘ ʥʘ 

ʪʦʧʣʠʥʘ, 

ʇʦʚʝ˃ʝʬʘʟʥʠ                                  

ʩʠʩʪʝʤʠ) 

 

8. ɼʦʢʦʣʢʫ ʚʦ ʨʘʙʦʪʝʥ ʦʜʥʦʩ ʜʘ ʩʝ 

ʥʘʚʝʜʝ ʠʥʩʪʠʪʫʮʠʿʘʪʘ ʢʘʜʝ ʨʘʙʦʪʠ, 

ʟʚʘˁʝʪʦ ʚʦ ʢʦʝ ʝ ʠʟʙʨʘʥ ʠ ʚʦ ʢʦʿʘ 

ʦʙʣʘʩʪ 

ʀʥʩʪʠʪʫʮʠʿʘ ɿʚʘˁʝ ʚʦ ʢʦʝ ʝ 

ʠʟʙʨʘʥ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - ɹʠʪʦʣʘ ʈʝʜʦʚʝʥ ʧʨʦʬʝʩʦʨ 

9. ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʧʨʚʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

9.1  ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʇʨʠʤʝʥʘ ʥʘ ʜʠʛʠʪʘʣʥʦʪʦ ʚʠʜʝʦ 

ʚʦ ʪʝʭʥʠʢʘʪʘ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

2 ʂʦʤʧʦʟʠʮʠʿʘ ʥʘ 

ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ ʧʨʦʝʢʪʠ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

3 ʅʘʫʢʘ ʟʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

4 ɿʘʰʪʠʪʘ ʟʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

5 ʄʘʰʠʥʠ ʟʘ ʛʨʘʬʠʯʢʘ 

ʧʦʜʛʦʪʦʚʢʘ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 
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6 ʄʘʰʠʥʠ ʟʘ ʛʨʘʬʠʯʢʘ 

ʜʦʨʘʙʦʪʢʘ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

9.2 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʚʪʦʨʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʄʝʥʘ˅ʤʝʥʪ ʥʘ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ 

ʝʣʝʤʝʥʪʠ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

2   

3   

9.3 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʅʫʤʝʨʠʯʢʠ ʤʝʪʦʜʠ ʚʦ 

ʧʨʦʮʝʩʠʪʝ ʥʘ ʩʦʚʨʝʤʝʥʠʪʝ 

ʛʨʘʬʠʯʢʠ ʪʝʭʥʦʣʦʛʠʠ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

2 ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ 

ʤʝʥʘ˅ʤʝʥʪ ʥʘ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠ 

ʧʨʦʝʢʪʠ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

3 ʅʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʞʠʚʦʪʥʘ 

ʩʨʝʜʠʥʘ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

4 ʉʦʚʨʝʤʝʥʘ ʛʨʘʬʠʯʢʘ 

ʧʦʜʛʦʪʦʚʢʘ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

5 ʅʘʧʨʝʜʥʠ ʪʝʨʤʦʝʥʝʨʛʝʪʩʢʠ 

ʮʠʢʣʫʩʠ 

ʄʘʰʠʥʩʪʚʦ 

6 ʊʨʘʥʩʧʦʨʪʥʠ ʧʨʦʮʝʩʠ ʚʦ 

ʪʝʨʤʦʝʥʝʨʛʝʪʠʢʘʪʘ 

ʄʘʰʠʥʩʪʚʦ 

7 ʊʝʭʥʦʣʦʛʠʠ ʟʘ ʧʨʠʤʝʥʘ ʥʘ 

ʦʙʥʦʚʣʠʚʠʪʝ ʠʟʚʦʨʠ ʥʘ 

ʝʥʝʨʛʠʿʘ 

ʄʘʰʠʥʩʪʚʦ 

8 ʆʜʙʨʘʥʠ  ʧʦʛʣʘʚʿʘ  ʦʜ  

ʤʝʥʘ˅ʤʝʥʪ  ʥʘ  ʞʠʚʦʪʥʘ 

ʩʨʝʜʠʥʘ 

ʀʥʜʫʩʪʨʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ 

10. ʉʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

10.1 ʈʝʣʝʚʘʥʪʥʠ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʠ ʪʨʫʜʦʚʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1 Popovski K., Mitrevska C., 

Mitrevski V., Popovski I., 

Ristovski B.  

MATHEMATICAL MODEL 

AND COMPUTER 

PROGRAM FOR 

CALCULATING ENERGY 

LOSSES OF FRICTION AT 

BRANCH TYPE WATER 

SUPPLY NETWORK 

V 

International 

Conference 

Industrial 

Engineering 

And 

Environmen

tal 

Protection 

2015 (IIZS 

2015), 
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October 

15th, 2015, 

Zrenjanin, 

Serbia. 

2 Popovski K., Mitrevska C., 

Mitrevski V., Popovski I., 

Ristovski B.  

MATHEMATICAL MODEL 

AND COMPUTER 

PROGRAM FOR 

CALCULATING ENERGY 

LOSSES OF FRICTION AT 

RING-TYPE WATER 

NETWORKS 

V 

International 

Conference 

Industrial 

Engineering 

And 

Environmen

tal 

Protection 

2015 (IIZS 

2015), 

October 

15th, 2015, 

Zrenjanin, 

Serbia. 

3 Popovski K., Ristovski B., 

Popovski I. (2015).  

NONLINEAR 

MATHEMATICAL 

METHOD, COMPUTER 

PROGRAM AND ITS 

IMPLEMENTATION FOR 

SOLVING ENGINEERING 

PROBLEMS 

XIII 

INTERNAT

IONAL 

SCIENTIFI

C 

CONFERE

NCE 

òMANAGE

MENT 

AND 

ENGINEER

ING ô15ò, 

Sozopol, 

Bulgaria. 

4 Popovski K., Mitrevska C., 

Popovski I., Ristovski B.. 

 

ANALYSIS OF HEAT 

EXCHANGERS WITH 

DIFFERENT SHAPED RIBS 

USED IN THE GRAPHIC 

INDUSTRY 

IV 

International 

Conference 

Industrial 

Engineering 

And 

Environmen

tal 

Protection 

2014 (IIZS 

2014), 

October 

15th, 2014, 
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Zrenjanin, 

Serbia. 

5 Petkovski K., Popovski K., 

Joshevska F.  

Factors For Good Climate In 

Educational Organizations,   

XII 

INTERNAT

IONAL 

SCIENTIFI

C 

CONFERE

NCE 

òMANAGE

MENT 

AND 

ENGINEER

ING ô14ò, 

Sozopol, 

Bulgaria. 

10.2 ʋʯʝʩʪʚʦ ʚʦ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʺʫʥʘʨʦʜʥʠ ʧʨʦʝʢʪʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

3    

4    

5    

10.3 ʇʝʯʘʪʝʥʠ ʢʥʠʛʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1 ʂʠʨʝ ʇʦʧʦʚʩʢʠ ʄʫʣʪʠʤʝʜʠʿʘʣʥʠ ʝʣʝʤʝʥʪʠ ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ/2

013 

2 ʂʠʨʝ ʇʦʧʦʚʩʢʠ ʄʘʰʠʥʠ ʟʘ ʛʨʘʬʠʯʢʘ 

ʜʦʨʘʙʦʪʢʘ 

ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ/2

013 

3    

4    

5    

10.4 ʇʝʯʘʪʝʥʠ ʩʪʨʫʯʥʠ ʪʨʫʜʦʚʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

3    

4    

5    

11. ʄʝʥʪʦʨʩʪʚʘ ʥʘ ʜʦʜʠʧʣʦʤʩʢʠ, ʤʘʛʠʩʪʝʨʩʢʠ ʠ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ 
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11.1 ɼʠʧʣʦʤʩʢʠ ʨʘʙʦʪʠ ʆʢʦʣʫ 200 

11.2 ʄʘʛʠʩʪʝʨʩʢʠ ʨʘʙʦʪʠ 1 (ʚʦ ʪʝʢ) 

11.3 ɼʦʢʪʦʨʩʢʠ ʜʠʩʝʨʪʘʮʠʠ ʥʝʤʘ 

12. ɿɸ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ ʩʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

12.1 ɼʦʢʘʟ ʟʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ 

ʩʧʠʩʘʥʠʿʘ ʠʣʠ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ (ʜʦ ʰʝʩʪ) ʚʦ 

ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

3    

4    

5    

6    

12.2 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʜʚʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ 

ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʿʘ ʩʦ ʠʤʧʘʢʪ ʬʘʢʪʦʨ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

12.3 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʪʨʠ ʫʯʝʩʪʚʘ ʥʘ ʤʝʺʫʥʘʨʦʜʥʠ ʩʦʙʠʨʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ 

ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʥʘ ʪʨʫʜʦʪ ʄʝʺʫʥʘʨʦʜʝʥ 

ʩʦʙʠʨ/ʢʦʥʬʝʨʝʥʮʠʿʘ 

ɻʦʜ. 

1     

2     

3     
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ʇʨʠʣʦʛ 

ʙʨ. 4 

ʇʦʜʘʪʦʮʠ ʟʘ ʥʘʩʪʘʚʥʠʮʠʪʝ ʢʦʠ ʠʟʚʝʜʫʚʘʘʪ ʥʘʩʪʘʚʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ ʧʨʦʛʨʘʤʘ 

ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʠ ʟʘ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ 

1. ʀʤʝ ʠ ʧʨʝʟʠʤʝ ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ 

2. ɼʘʪʫʤ ʥʘ ʨʘʺʘˁʝ 12.11.1969 ʛʦʜʠʥʘ 

3. ʉʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ VIII ʩʪʝʧʝʥ 

4. ʅʘʩʣʦʚ ʥʘ ʥʘʫʯʝʥ ʩʪʝʧʝʥ ʜʦʢʪʦʨ ʥʘ ʪʝʭʥʠʯʢʠ ʥʘʫʢʠ 

5. ʂʘʜʝ ʠ ʢʦʛʘ ʛʦ ʟʘʚʨʰʠʣ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʦʜʥʦʩʥʦ ʩʝ 

ʩʪʝʢʥʘʣ ʩʦ ʥʘʫʯʝʥ ʩʪʝʧʝʥ 

ʆʙʨʘʟʦʚʘʥʠʝ ʀʥʩʪʠʪʫʮʠʿʘ ɻʦʜʠʥʘ 

ɼʠʧʣʦʤʠʨʘʥ ʤʘʰʠʥʩʢʠ  

ʠʥʞʝʥʝʨ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ 

1993 

ʄʘʛʠʩʪʝʨ ʄʘʰʠʥʩʢʠ ʬʘʢʫʣʪʝʪ - 

ʉʢʦʧʿʝ 

1997 

ɼʦʢʪʦʨ ʥʘ ʪʝʭʥʠʯʢʠ 

ʥʘʫʢʠ 

ʄʘʰʠʥʩʢʠ ʬʘʢʫʣʪʝʪ - 

ʉʢʦʧʿʝ 

2000 

6. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʤʘʛʠʩʪʝʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

2. ʊʝʭʥʠʯʢʦ-

ʪʝʭʥʦʣʦʰʢʠ ʥʘʫʢʠ 

214 ʄʘʰʠʥʩʪʚʦ 21400 ʆʧʰʪʦ ʤʘʰʠʥʩʪʚʦ, 

ʧʨʦʝʢʪʠʨʘˁʝ ʠ ʤʘʰʠʥʩʢʠ 

ʢʦʥʩʪʨʫʢʮʠʠ 

7. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʜʦʢʪʦʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

2. ʊʝʭʥʠʯʢʦ-

ʪʝʭʥʦʣʦʰʢʠ ʥʘʫʢʠ 

214 ʄʘʰʠʥʩʪʚʦ 21400 ʆʧʰʪʦ ʤʘʰʠʥʩʪʚʦ, 

ʧʨʦʝʢʪʠʨʘˁʝ ʠ ʤʘʰʠʥʩʢʠ 

ʢʦʥʩʪʨʫʢʮʠʠ 

21413 ʊʨʘʥʩʧʦʨʪʥʘ 

ʤʝʭʘʥʠʟʘʮʠʿʘ 

21417 ʊʝʭʥʠʯʢʘ ʤʝʭʘʥʠʢʘ 

ʠ ʤʝʭʘʥʠʢʘ ʥʘ ʮʚʨʩʪʦ 

ʪʝʣʦ 

8. ɼʦʢʦʣʢʫ ʚʦ ʨʘʙʦʪʝʥ ʦʜʥʦʩ ʜʘ ʩʝ 

ʥʘʚʝʜʝ ʠʥʩʪʠʪʫʮʠʿʘʪʘ ʢʘʜʝ ʨʘʙʦʪʠ, 

ʟʚʘˁʝʪʦ ʚʦ ʢʦʝ ʝ ʠʟʙʨʘʥ ʠ ʚʦ ʢʦʿʘ 

ʦʙʣʘʩʪ 

ʀʥʩʪʠʪʫʮʠʿʘ ɿʚʘˁʝ ʚʦ ʢʦʝ ʝ ʠʟʙʨʘʥ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - ɹʠʪʦʣʘ 

 

ʈʝʜʦʚʝʥ ʧʨʦʬʝʩʦʨ 

21400 ʆʧʰʪʦ ʤʘʰʠʥʩʪʚʦ, 

ʧʨʦʝʢʪʠʨʘˁʝ ʠ ʤʘʰʠʥʩʢʠ 

ʢʦʥʩʪʨʫʢʮʠʠ 

21413 ʊʨʘʥʩʧʦʨʪʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘ 

21412 ɿʝʤʿʦʜʝʣʩʢʦ ʤʘʰʠʥʩʪʚʦ ʠ 

ʤʝʭʘʥʠʟʘʮʠʿʘ 

21417 ʊʝʭʥʠʯʢʘ ʤʝʭʘʥʠʢʘ ʠ 

ʤʝʭʘʥʠʢʘ ʥʘ ʮʚʨʩʪʦ ʪʝʣʦ 

9. ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʧʨʚʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

9.1  ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʉʨʝʜʩʪʚʘ ʟʘ ʪʨʘʥʩʧʦʨʪ ʄʘʰʠʥʩʪʚʦ , ʀʥʜʫʩʪʨʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ / ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ 

2 ʄʝʪʘʣʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʄʘʰʠʥʩʪʚʦ / ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

3 ʆʩʥʦʚʠ ʥʘ ʤʘʰʠʥʩʪʚʦ ʀʥʜʫʩʪʨʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ / ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

4 ʉʦʚʨʝʤʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ 

ʠʩʧʠʪʫʚʘˁʘ 

ʀʥʜʫʩʪʨʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ / ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

9.2 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʚʪʦʨʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʅʘʜʝʞʥʦʩʪ ʥʘ ʪʝʭʥʠʯʢʠ 

ʩʠʩʪʝʤʠ 

ʀʥʜʫʩʪʨʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ,  ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

ʠ ʜʠʟʘʿʥ / ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 
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2 ʉʦʚʨʝʤʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ 

ʠʩʧʠʪʫʚʘˁʘ ï ʥʘʧʨʝʜʝʥ ʢʫʨʩ 

ʀʥʜʫʩʪʨʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ / ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

9.3 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʄʝʪʦʜʦʣʦʛʠʿʘ ʥʘ ʥʘʫʯʥʘ ʠ 

ʩʪʨʫʯʥʘ ʨʘʙʦʪʘ 

ʀʥʜʫʩʪʨʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ / ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

2 ʅʘʜʝʞʥʦʩʪ ʥʘ ʪʝʭʥʠʯʢʠ 

ʩʠʩʪʝʤʠ ï ʥʘʧʨʝʜʝʥ ʢʫʨʩ 

ʀʥʜʫʩʪʨʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ,  ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

ʠ ʜʠʟʘʿʥ / ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

3 ʅʘʧʨʝʜʥʠ ʪʝʭʥʠʢʠ ʟʘ ʨʘʟʚʦʿ ʠ 

ʫʥʘʧʨʝʜʫʚʘˁʝ ʥʘ ʧʨʦʠʟʚʦʜʠ ʠ 

ʧʨʦʮʝʩʠ 

ʀʥʜʫʩʪʨʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ / ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

4 ʅʘʜʝʞʥʦʩʪ ʥʘ ʤʘʰʠʥʩʢʠ 

ʩʠʩʪʝʤʠ  

ʄʘʰʠʥʩʪʚʦ / ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

10. ʉʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

10.1 ʈʝʣʝʚʘʥʪʥʠ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʠ ʪʨʫʜʦʚʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜʠʥʘ 

1 ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ ʉʪʨʫʢʪʫʨʥʘ ʘʥʘʣʠʟʘ ʥʘ 

ʪʫʨʙʠʥʘʪʘ ʂ-210-130-3 ʦʜ 

ʙʣʦʢ 1 ʚʦ ʈɽʂ-ɹʠʪʦʣʘ 

ʅʘʫʯʥʦ ʩʧʠʩʘʥʠʝ 

ñʍʦʨʠʟʦʥʪʠò ʥʘ 

ʋʥʠʚʝʨʟʠʪʝʪʦʪ ñʉʚ. 

ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠò-

ɹʠʪʦʣʘ / 2011 

2 ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ ɸʥʘʣʠʟʘ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ 

ʥʘʜʝʞʥʦʩʪ ʟʘ ʪʫʨʙʠʥʘ ʚʦ 

ʪʝʨʤʦʝʣʝʢʪʨʘʥʘ 

ʄʝʺʫʥʘʨʦʜʥʦ 

ʥʘʫʯʥʦ ʩʦʚʝʪʫʚʘˁʝ 

ñɽʥʝʨʛʝʪʠʢʘ 2012ò, 

ʆʭʨʠʜ, ʄʘʢʝʜʦʥʠʿʘ / 

04-06 ʦʢʪʦʤʚʨʠ 2012 

3 Elizabeta Hristovska Guidelines for modelling lattice 

girder structure with cantilever 

design 

8 th International 

Congress of Croatian 

Society of Mechanics, 

Opatia, Croatia / 29 

September-2 October 

2015 

4 Elizabeta Hristovska, Sevde 

Stavreva 

Methodology for assessing the 

safety of a gearbox under 

dynamic load 

Trans & 

MOTAUTOô15, 

XXIII International 

and technical 

conference on 

transport, road-

building, agricultural, 

hoisting & hauling 

and military technics 

and technologies, 

Varna, Bulgaria, 24-

27.06.2015 

5 Stavreva, S., Dimitrieska, C., 

Andreevski, I., Vasilevska, S., 

Hristovska, E. 

Improving energy efficiency of 

data centres 

12 th International 

Conference on 

Accomplishments of 

Electrical and 
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Mechanical 

Engineering and 

Information 

Technology DEMI 

2012, Banja Luka, 

Bosnia and 

Herzegovina / 

May 2015 

10.2 ʋʯʝʩʪʚʦ ʚʦ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʺʫʥʘʨʦʜʥʠ ʧʨʦʝʢʪʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜʠʥʘ 

1 ɽʣʠʟʘʙʝʪʘ ɹʘʭʪʦʚʩʢʘ, 

ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ ʠ ʜʨ. 

ʀʩʪʨʘʞʫʚʘˁʝ ʥʘ ʚʣʠʿʘʥʠʝʪʦ 

ʥʘ ʤʝʭʘʥʠʯʢʠʪʝ 

ʦʧʪʦʚʘʨʫʚʘˁʘ ʚʨʟ 

ʜʠʥʘʤʠʯʢʘʪʘ ʠʟʜʨʞʣʠʚʦʩʪ ʥʘ 

ʝʜʥʦʟʛʣʦʙʝʥ ʧʨʦʩʪʦʨʝʥ 

ʜʘʤʧʝʨ ʟʘ ʩʥʦʧ ʦʜ ʜʚʝ 

ʧʨʦʚʦʜʥʠ ʿʘʞʠˁʘ 

ʄʆʅ ʥʘ ʈʄ / 

2001-2004 

2 Elizabeta Hristovska ʠ ʜʨ. Development of cultivatorôs 

production in the Pelagonian 

region 

GTZ  / 2003 

3 Elizabeta Bahtovska, Elizabeta 

Hristovska ʠ ʜʨ. 

Implementation of  ECTS at 

University St. Kliment 

Ohridski, Tempus UM_JEP-

15058-2000 

EU / 2001-2003 

4 Bozin Donevski, Elizabeta 

Hristovska ʠ ʜʨ. 

Developing Quality in Higher 

Education, TEMPUS-CARDS 

Project No SM-SCM-

CO22A06-2006 

EU / 2007-2008 

5 Kiril Popovski, Elizabeta 

Hristovska ʠ ʜʨ. 

Cooperation among 

educational & research 

institutions, INTEREG IIIA 

PROGRAMME, Greʝce-

FYROM, Project coordinator 

Aristotle University of 

Thessalonica, Macedonian 

partner Faculty of Technical 

Sciences Bitola 

2007 

10.3 ʇʝʯʘʪʝʥʠ ʢʥʠʛʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜʠʥʘ 

1  ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ ɿʝʤʿʦʜʝʣʩʢʠ ʤʘʰʠʥʠ ʠ 

ʤʝʭʘʥʠʟʘʮʠʿʘ, ʫʯʝʙʥʠʢ 

ʄʘʢʝʜʦʥʩʢʦ ʥʘʫʯʥʦ 

ʜʨʫhʪʚʦ ï ɹʠʪʦʣʘ / 

2011 

2  ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ ɿʝʤʿʦʜʝʣʩʢʦ ʤʘh ʠʥʩʪʚʦ, 

ʫʯʝʙʥʦ ʧʦʤʘʛʘʣʦ 

ʄʘʢʝʜʦʥʩʢʦ ʥʘʫʯʥʦ 

ʜʨʫhʪʚʦ ï ɹʠʪʦʣʘ / 

2011 

3  ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ ʉʦʚʨʝʤʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ / 2012 
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ʠʩʧʠʪʫʚʘˁʘ, ʫʯʝʙʥʠʢ 

4  ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ ʉʦʚʨʝʤʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ 

ʠʩʧʠʪʫʚʘˁʘ - ʇʨʘʢʪʠʢʫʤ, 

ʫʯʝʙʥʦ ʧʦʤʘʛʘʣʦ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ /  2012 

5  ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ ʉʨʝʜʩʪʚʘ ʟʘ ʪʨʘʥʩʧʦʨʪ ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ / 2013 

6  ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ ʇʨʦʛʨʘʤʩʢʠ ʟʘʜʘʯʠ ʧʦ    

ʩʨʝʜʩʪʚʘ ʟʘ ʪʨʘʥʩʧʦʨʪ, 

ʫʯʝʙʥʦ ʧʦʤʘʛʘʣʦ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ / 2013 

7  ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ  ʄʝʪʘʣʥʠ ʢʦʥʩʪʨʫʢʮʠʠ,    

ʫʯʝʙʥʠʢ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

 ɹʠʪʦʣʘ / 2014 

8  ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ  ɿʙʠʨʢʘ ʟʘʜʘʯʠ ʧʦ ʤʝʪʘʣʥʠ 

ʢʦʥʩʪʨʫʢʮʠʠ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

 ɹʠʪʦʣʘ / 2014 

10.4 ʇʝʯʘʪʝʥʠ ʩʪʨʫʯʥʠ ʪʨʫʜʦʚʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜʠʥʘ 

1  ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ ʇʘʨʘʤʝʪʨʠ ʥʘ ʥʘʜʝʞʥʦʩʪ ʟʘ 

ʪʫʨʙʠʥʘ ʚʦ ʪʝʨʤʦʝʣʝʢʪʨʘʥʘ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ, ɿʙʦʨʥʠʢ ʥʘ 

ʪʨʫʜʦʚʠ  / 2011 

2  ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ ɼʝʬʠʥʠʨʘˁʝ ʥʘ ʤʝʪʦʜʦʣʦʛʠʿʘ 

ʟʘ ʧʨʝʩʤʝʪʢʘ ʥʘ ʩʠʣʠʪʝ ʥʘ 

ʦʧʪʦʚʘʨʫʚʘˁʝ ʠ 

ʜʝʬʦʨʤʘʮʠʠʪʝ ʥʘ ʿʘʞʝʪʦ 

ʧʦʤʝʺʫ ʧʦʪʧʦʨʥʠʪʝ ʩʪʦʣʙʦʚʠ 

ʥʘ ʞʠʯʘʨʘ ʩʝʜʠʰʥʠʮʘ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ, ɿʙʦʨʥʠʢ ʥʘ 

ʪʨʫʜʦʚʠ  / 2012 

3  ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ ʄʝʪʦʜʦʣʦʛʠʿʘ ʟʘ ʧʨʝʩʤʝʪʢʘ 

ʥʘ ʦʧʪʦʚʘʨʫʚʘˁʝʪʦ ʥʘ 

ʧʦʪʧʦʨʥʠʪʝ ʩʪʦʣʙʦʚʠ ʥʘ 

ʞʠʯʘʨʘ ʩʝʜʠʰʥʠʮʘ  

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ, ɿʙʦʨʥʠʢ ʥʘ 

ʪʨʫʜʦʚʠ  / 2013 

4 ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ, ʉʝʚʜʝ 

ʉʪʘʚʨʝʚʘ 

ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʩʠʛʫʨʥʦʩʪʘ ʥʘ ʨʝʜʫʢʪʦʨ  

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ, ɿʙʦʨʥʠʢ ʥʘ 

ʪʨʫʜʦʚʠ  / 2014 

5 ɽʣʠʟʘʙʝʪʘ ʍʨʠʩʪʦʚʩʢʘ ɸʥʘʣʠʟʘ ʥʘ ʦʧʪʦʚʘʨʫʚʘˁʝʪʦ 

ʦʜ ʚʝʪʝʨ ʢʘʿ ʤʘʰʠʥʩʢʠʪʝ 

ʢʦʥʩʪʨʫʢʮʠʠ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ, ɿʙʦʨʥʠʢ ʥʘ 

ʪʨʫʜʦʚʠ  / 2015 

11. ʄʝʥʪʦʨʩʪʚʘ ʥʘ ʜʦʜʠʧʣʦʤʩʢʠ, ʤʘʛʠʩʪʝʨʩʢʠ ʠ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ 

11.1 ɼʠʧʣʦʤʩʢʠ ʨʘʙʦʪʠ 20 

11.2 ʄʘʛʠʩʪʝʨʩʢʠ ʨʘʙʦʪʠ 2 

11.3 ɼʦʢʪʦʨʩʢʠ ʜʠʩʝʨʪʘʮʠʠ 1 

12. ɿa ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ ʩʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

12.1 ɼʦʢʘʟ ʟʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʿʘ ʠʣʠ 

ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ (ʜʦ ʰʝʩʪ) ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜʠʥʘ 

1  Elizabeta Hristovska  Modelling of riveted truss -         

joints in lattice girder 

International 

scientific magazine 

UKLO, Horizonts  / 

2012 
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2  Elizabeta Hristovska  Methodology for determining     

of the tensile force within the 

steel rope of conveyor 

 

International 

scientific magazine 

UKLO, Horizonts / 

2014 

3 Elizabeta Hristovska, Sevde 

Stavreva 

Methodology for assessing the 

safety of a gearbox under 

dynamic load 

International journal 

for science, technics 

and innovations for 

the industry MTM-

Machines, 

Technologies, 

Materials / 2015 

4 Elizabeta Hristovska Access to modeling of truss-

joints on carrying structure-

lattice girder 

International journal 

for science, technics 

and innovations for 

the industry MTM-

Machines, 

Technologies, 

Materials / 2016 

5    

6    

12.2 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʜʚʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ 

ʩʧʠʩʘʥʠʿʘ ʩʦ ʠʤʧʘʢʪ ʬʘʢʪʦʨ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜʠʥʘ 

1 Elizabeta Hristovska Establishing a methodology for 

experimental measuring of 

loads and stress state 

determination on clamp dogs of 

carrying structures 

Tribology in industry, 

Vol. 37, No. 4, pp. 

464-472, 2015 

2 Elizabeta Hristovska Stress and deformation analysis 

of  joint plate depending on the 

truss-joint design in rotating 

excavator carrying structure  

 

Journal of strain 

analysis of 

engineering design 

(ʚʦ ʧʦʩʪʘʧʢʘ ʥʘ 

ʠʟʜʘʚʘˁʝ) 

12.3 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʪʨʠ ʫʯʝʩʪʚʘ ʥʘ ʤʝʺʫʥʘʨʦʜʥʠ ʩʦʙʠʨʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʥʘ ʪʨʫʜʦʪ ʄʝʺʫʥʘʨʦʜʝʥ 

ʩʦʙʠʨ/ʢʦʥʬʝʨʝʥʮʠʿʘ 

ɻʦʜ. 

1 Elizabeta Hristovska ɸʥʘʣʠʟʘ ʥʘ 

ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ 

ʥʘʜʝʞʥʦʩʪ ʟʘ ʪʫʨʙʠʥʘ 

ʚʦ ʪʝʨʤʦʝʣʝʢʪʨʘʥʘ 

ʄʝʺʫʥʘʨʦʜʥʦ ʥʘʫʯʥʦ 

ʩʦʚʝʪʫʚʘˁʝ 

ñɽʥʝʨʛʝʪʠʢʘ 2012ò 

ʆʭʨʠʜ, ʄʘʢʝʜʦʥʠʿʘ  

04-06 

ʦʢʪʦʤʚʨʠ 

2012 

2 Elizabeta Hristovska Guidelines for 

modelling lattice 

girder structure with 

cantilever design 

8 th International 

Congress of Croatian 

Society of Mechanics, 

Opatia, Croatia 

29 September-

2 October 

2015 

3 Elizabeta Hristovska, 

Sevde Stavreva 

Methodology for 

assessing the safety of 

Trans & MOTAUTOô15, 

XXIII International and 

technical conference on 

24-27.06.2015 
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a gearbox under 

dynamic load 

transport, road-building, 

agricultural, hoisting & 

hauling and military 

technics and 

technologies, Varna, 

Bulgaria 
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ʇʨʠʣʦʛ 

ʙʨ. 4 

ʇʦʜʘʪʦʮʠ ʟʘ ʥʘʩʪʘʚʥʠʮʠʪʝ ʢʦʠ ʠʟʚʝʜʫʚʘʘʪ ʥʘʩʪʘʚʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʠ ʟʘ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ 

1. ʀʤʝ ʠ ʧʨʝʟʠʤʝ ʃʠʥʜʘ ʉʪʦʿʘʥʦʚʩʢʘ  (Linda Fahlberg-Stojanovska) 

2. ɼʘʪʫʤ ʥʘ ʨʘʺʘˁʝ 04.10.1954 ʛʦʜ. 

3. ʉʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ɼʦʢʪʦʨ 

4. ʅʘʩʣʦʚ ʥʘ ʥʘʫʯʝʥ ʩʪʝʧʝʥ ɼʦʢʪʦʨ ʧʦ ʤʘʪʝʤʘʪʠʯʢʠ ʥʘʫʢʠ 

5. ʂʘʜʝ ʠ ʢʦʛʘ ʛʦ ʟʘʚʨʰʠʣ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʦʜʥʦʩʥʦ ʩʝ 

ʩʪʝʢʥʘʣ ʩʦ ʥʘʫʯʝʥ ʩʪʝʧʝʥ 

ʆʙʨʘʟʦʚʘʥʠʝ ʀʥʩʪʠʪʫʮʠʿʘ ɻʦʜʠʥʘ 

ɼʦʢʪʦʨ ʋ. ɸʟ, ɸʨʠʟʦʥʘ, ʉɸɼ 1989 

ʄʘʛʠʩʪʝʨ ʋʂʀʄ, ʉʢʦʧʿʝ 1980 

ɼʠʧʣʦʤʘ ɸʟ.ɼʋ,ɸʨʠʟʦʥʘ, ʉɸɼ 1972 

6. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʤʘʛʠʩʪʝʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

1.ʇʨʠʨʦʜʥʦ-

ʤʘʪʝʤʘʪʠʯʢʠ ʥʘʫʢʠ 
109 ʄʘʪʝʤʘʪʠʢʘ 

10914  

ɼʨʫʛʦ 

7. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʜʦʢʪʦʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

1.ʇʨʠʨʦʜʥʦ-

ʤʘʪʝʤʘʪʠʯʢʠ ʥʘʫʢʠ 
110 ʀʥʬʦʨʤʘʪʠʢʘ 

11011 

ɼʨʫʛʦ 

8. ɼʦʢʦʣʢʫ ʚʦ ʨʘʙʦʪʝʥ ʦʜʥʦʩ ʜʘ 

ʩʝ ʥʘʚʝʜʝ ʠʥʩʪʠʪʫʮʠʿʘʪʘ ʢʘʜʝ 

ʨʘʙʦʪʠ, ʟʚʘˁʝʪʦ ʚʦ ʢʦʝ ʝ 

ʠʟʙʨʘʥ ʠ ʚʦ ʢʦʿʘ ʦʙʣʘʩʪ 

ʀʥʩʪʠʪʫʮʠʿʘ ɿʚʘˁʝ ʚʦ ʢʦʝ ʝ 

ʠʟʙʨʘʥ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ,  ʋʂʃʆ, 

ɹʠʪʦʣʘ, ʈ.ʄʘʢʝʜʦʥʠʿʘ 

ʈʝʜʦʚʝʥ ʧʨʦʬʝʩʦʨ  

11011, 10914 

9.1  ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʆʩʥʦʚʠ ʥʘ ʀʂʊ ʚʦ ʦʙʨʘʟʦʚʘʥʠʝ ʀʊʆ  ʊʌɹ/ʇʌ ï ʋʂʃʆ ɹʠʪʦʣʘ 

2 ʆʩʥʦʚʠ ʥʘ ʨʘʙʦʪʘ ʩʦ 

ʢʦʤʫʧʿʫʪʝʨʠ 

ʀʊʆ  ʊʌɹ/ʇʌ ï ʋʂʃʆ ɹʠʪʦʣʘ 

3 ʄʘʪʝʤʘʪʠʢʘ 1 ʠ 2 ʊʌɹ ï ʋʂʃʆ ɹʠʪʦʣʘ 

4 ʄʘʪʝʤʘʪʠʢʘ ʟʘ ʠʥʞʝˁʝʨʠ ʊʌɹ ï ʋʂʃʆ ɹʠʪʦʣʘ 

9.2 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʚʪʦʨʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʅʘʧʨʝʜʝʥ ʢʫʨʩ ʉʦʣʠʜ 

ʤʦʜʝʣʠʨʘˁʝ 

ʅʋʄɸ-ʄʆ 

2   

3   

9.3 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1   

2   

3   

10.1 ʈʝʣʝʚʘʥʪʥʠ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʠ ʪʨʫʜʦʚʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜʠʥʘ 

1 Dijana Capeska 

Bogatinoska, Linda 

Fahlberg Stojanovska, 

Biljana Janakievska 

Simulations of Using Vectors in 

Natural Sciences Education 

David 

Publishing 2013 
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2 Zoran Trifunov, Linda 

Fahlberg Stojanovska 

Validating the Use of Technology 

in Mathematics Education with 

Statistics 

Union of 

Bulgarian 

Mathematicians, 

2012 

3 Novak D., Fahlberg-

Stojanovska L., DiRenzo 

A 

Chapter 5: Building Simulators 

with GeoGebra. Model-Centered 

Learning: Pathways to 

Mathematical Understanding Using 

Geogebra 

Rotterdam: 

Sense Publishers 

/ 2011 

4 Stojanovska L., Trifunov 

Z. 

Constructing and Exploring 

Triangles with GeoGebra. 

Timiĸoara Anale 

Seria 

Informatica,Vol 

VIII, Fac2, pp 

45-54 /2010 

 5 Fahlberg-Stojanovska 

L., Stojanovski V. 

GeoGebra: Freedom to Explore and 

Learn.  

Oxford Journals, 

Oxford, UK, 

Teaching 

Mathematics 

and its 

Applications, 

vol.28, no.2, 

pp.69-76, 2009 

10.2 ʋʯʝʩʪʚʦ ʚʦ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʺʫʥʘʨʦʜʥʠ ʧʨʦʝʢʪʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ 

ʛʦʜʠʥʘ 

1    

2    

3    

10.3 ʇʝʯʘʪʝʥʠ ʢʥʠʛʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ 

ʛʦʜʠʥʘ 

1 ʉʪʦʿʘʥʦʚʩʢʘ ʃ., ɹʦʮʝʚʩʢʘ ɸ. Corel Draw X4 ʠ 

Microsoft Office Power 

Point 2010 

2011 

2 ʉʪʦʿʘʥʦʚʩʢʘ ʃ., ʉʪʦʿʘʥʦʚʩʢʠ ɺ. 

ɹʦʮʝʚʩʢʘ ɸ. 

ʄʠʢʨʦʩʦʬʪ ɺʦʨʜ 2010 ʠ 

ɽʢʩʝʣ 2010 

2010 

3 ʉʪʦʿʘʥʦʚʩʢʘ ʃ., ʊʨʠʬʫʥʦʚ ɿ. ʀʂʊ ʇʨʠʩʪʘʧ ʚʦ ʂʦʥʝʯʥʘ 

ʄʘʪʝʤʘʪʠʢʘ  

2010 

10.4 ʇʝʯʘʪʝʥʠ ʩʪʨʫʯʥʠ ʪʨʫʜʦʚʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ 

/ʛʦʜʠʥʘ 

1    

2    

11. ʄʝʥʪʦʨʩʪʚʘ ʥʘ ʜʦʜʠʧʣʦʤʩʢʠ, ʤʘʛʠʩʪʝʨʩʢʠ ʠ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ 

11.1 ɼʠʧʣʦʤʩʢʠ ʨʘʙʦʪʠ ~15 

http://teamat.oxfordjournals.org/cgi/rapidpdf/hrl012?ijkey=eDCDHZxPDjiLz4z&keytype=ref
http://teamat.oxfordjournals.org/cgi/rapidpdf/hrl012?ijkey=eDCDHZxPDjiLz4z&keytype=ref
http://teamat.oxfordjournals.org/cgi/rapidpdf/hrl012?ijkey=eDCDHZxPDjiLz4z&keytype=ref
http://teamat.oxfordjournals.org/cgi/rapidpdf/hrl012?ijkey=eDCDHZxPDjiLz4z&keytype=ref
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11.2 ʄʘʛʠʩʪʝʨʩʢʠ ʨʘʙʦʪʠ  10 +0+ 4 

11.3 ɼʦʢʪʦʨʩʢʠ ʜʠʩʝʨʪʘʮʠʠ  2 + 0 + 3 

12.1 ɼʦʢʘʟ ʟʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ 

ʩʧʠʩʘʥʠʿʘ ʠʣʠ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ (ʜʦ ʰʝʩʪ) ʚʦ 

ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ 

ʛʦʜʠʥʘ 

1    

2    

12.2 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʜʚʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ 

ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʿʘ ʩʦ ʠʤʧʘʢʪ ʬʘʢʪʦʨ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦʜʠʥʘ 

1    

2    

12.3 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʪʨʠ ʫʯʝʩʪʚʘ ʥʘ ʤʝʺʫʥʘʨʦʜʥʠ ʩʦʙʠʨʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ 

ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʥʘ ʪʨʫʜʦʪ ʄʝʺʫʥʘʨʦʜʝʥ 

ʩʦʙʠʨ/ʢʦʥʬʝʨʝʥʮʠʿʘ 

ɻʦʜ. 

1     

2     

3     
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ʇʨʠʣʦʛ 

ʙʨ. 4 

ʇʦʜʘʪʦʮʠ ʟʘ ʥʘʩʪʘʚʥʠʮʠʪʝ ʢʦʠ ʠʟʚʝʜʫʚʘʘʪ ʥʘʩʪʘʚʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʠ ʟʘ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ 

1. ʀʤʝ ʠ ʧʨʝʟʠʤʝ ʈʘʪʢʘ ʅʝʰʢʦʚʩʢʘ 

2. ɼʘʪʫʤ ʥʘ ʨʘʺʘˁʝ 19.04.1967 

3. ʉʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ VII I 

4. ʅʘʩʣʦʚ ʥʘ ʥʘʫʯʝʥ ʩʪʝʧʝʥ ɼʦʢʪʦʨ ʥʘ ʬʠʟʠʯʢʠ ʥʘʫʢʠ 

5. ʂʘʜʝ ʠ ʢʦʛʘ ʛʦ ʟʘʚʨʰʠʣ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʦʜʥʦʩʥʦ ʩʝ 

ʩʪʝʢʥʘʣ ʩʦ ʥʘʫʯʝʥ ʩʪʝʧʝʥ 

ʆʙʨʘʟʦʚʘʥʠʝ ʀʥʩʪʠʪʫʮʠʿʘ ɻʦʜʠʥʘ 

ɼʦʢʪʦʨ ʥʘ ʬʠʟʠʯʢʠ ʥʘʫʢʠ ʋʥʠʚʝʨʟʠʪʝʪ Ăʉʚ. 

ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʿñ, 

ʇʄʌ, ʀʥʩʪʠʪʫʪ ʟʘ 

ʬʠʟʠʢʘ 

2007 

ʄʘʛʠʩʪʝʨ ʧʦ ʬʠʟʠʯʢʠ 

ʥʘʫʢʠ 

ʋʥʠʚʝʨʟʠʪʝʪ Ăʉʚ. 

ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʿñ, 

ʇʄʌ, ʀʥʩʪʠʪʫʪ ʟʘ 

ʬʠʟʠʢʘ 

1998 

ʇʨʦʬʝʩʦʨ ʧʦ ʬʠʟʠʢʘ ʋʥʠʚʝʨʟʠʪʝʪ Ăʉʚ. 

ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʿñ, 

ʇʄʌ, ʀʥʩʪʠʪʫʪ ʟʘ 

ʬʠʟʠʢʘ 

1989 

ɼʠʧʣʦʤʠʨʘʥ ʠʥʞʝʥʝʨ ʧʦ 

ʬʠʟʠʢʘ 

ʋʥʠʚʝʨʟʠʪʝʪ Ăʉʚ. 

ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʿñ, 

ʇʄʌ, ʀʥʩʪʠʪʫʪ ʟʘ 

ʬʠʟʠʢʘ 

1991 

6. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʤʘʛʠʩʪʝʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

1. ʇʨʠʨʦʜʥʦ-

ʤʘʪʝʤʘʪʠʯʢʠ ʥʘʫʢʠ 

103 ʌʠʟʠʢʘ 10309 ʌʠʟʠʢʘ 

ʥʘ 

ʢʦʥʜʝʥʟʠʨʘʥʘ 

ʤʘʪʝʨʠʿʘ 

7. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʜʦʢʪʦʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

1. ʇʨʠʨʦʜʥʦ-

ʤʘʪʝʤʘʪʠʯʢʠ ʥʘʫʢʠ 

103 ʌʠʟʠʢʘ 10309 ʌʠʟʠʢʘ 

ʥʘ 

ʢʦʥʜʝʥʟʠʨʘʥʘ 

ʤʘʪʝʨʠʿʘ 

8. ɼʦʢʦʣʢʫ ʚʦ ʨʘʙʦʪʝʥ ʦʜʥʦʩ ʜʘ ʩʝ 

ʥʘʚʝʜʝ ʠʥʩʪʠʪʫʮʠʿʘʪʘ ʢʘʜʝ ʨʘʙʦʪʠ, 

ʟʚʘˁʝʪʦ ʚʦ ʢʦʝ ʝ ʠʟʙʨʘʥ ʠ ʚʦ ʢʦʿʘ 

ʦʙʣʘʩʪ 

ʀʥʩʪʠʪʫʮʠʿʘ ɿʚʘˁʝ ʚʦ ʢʦʝ ʝ 

ʠʟʙʨʘʥ 

ʋʥʠʚʝʨʟʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ 

ʆʭʨʠʜʩʢʠñ, ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ - ɹʠʪʦʣʘ 

ɺʦʥʨʝʜʝʥ ʧʨʦʬʝʩʦʨ/ 

10300 ʌʠʟʠʢʘ 

9. ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʧʨʚʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

9.1  ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

 

 

 

1 

 

 

 

ʌʠʟʠʢʘ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ, ʀʥʜʫʩʪʨʠʩʢʦ 

ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʤʝʥʘ˅ʤʝʥʪ, ʄʝʭʘʪʨʦʥʠʢʘ, 

ʉʦʦʙʨʘ˃ʘʿʥʦ-ʪʨʘʥʩʧʦʨʪʥʦ ʠʥʞʝʥʝʨʩʪʚʦ, 

ʉʦʦʙʨʘ˃ʘʿʥʦ ʪʨʘʥʩʧʦʨʪʥʠ ʩʠʩʪʝʤʠ ʠ 

ʪʝʭʥʦʣʦʛʠʠ, ɽʥʝʨʛʝʪʠʢʘ ʠ ʟʘʰʪʠʪʘ ʥʘ 
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ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ; ʋʂʃʆ, ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ - ɹʠʪʦʣʘ 

2 ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʬʠʟʠʢʘ ɽʥʝʨʛʝʪʠʢʘ; ʋʂʃʆ, ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ 

3 ʌʠʟʠʢʘ 1 ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʠ ʩʠʩʪʝʤʠ, ʉʦʦʙʨʘ˃ʘʿʥʦ 

ʪʨʘʥʩʧʦʨʪʥʘ ʪʝʣʝʤʘʪʠʢʘ; ʋʂʃʆ, ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ ï ɹʠʪʦʣʘ 

4 ʌʠʟʠʢʘ 2 ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʠ ʩʠʩʪʝʤʠ; ʋʂʃʆ, 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - ɹʠʪʦʣʘ 

 

5 

ʌʠʟʠʯʢʠ ʦʩʥʦʚʠ ʥʘ 

ʠʟʨʘʙʦʪʢʘʪʘ ʥʘ ʧʝʯʘʪʘʨʩʢʠʪʝ 

ʬʦʨʤʠ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ; ʋʂʃʆ, ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ - ɹʠʪʦʣʘ 

6 ɹʠʦʬʠʟʠʢʘ ʌʠʟʠʦʪʝʨʘʧʝʚʪ, ʤʝʜʠʮʠʥʩʢʦ- 

ʣʘʙʦʨʘʪʦʨʠʩʢʠ ʘʥʘʣʠʪʠʯʘʨ, ʨʘʜʠʦʣʦʰʢʠ 

ʪʝʭʥʦʣʦʛ; ʋʂʃʆ, ɺʠʩʦʢʘ ʤʝʜʠʮʠʥʩʢʘ 

ʰʢʦʣʘ - ɹʠʪʦʣʘ 

9.2 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʚʪʦʨʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʌʠʟʠʯʢʠ ʦʩʥʦʚʠ ʥʘ 

ʠʟʨʘʙʦʪʢʘʪʘ ʥʘ ʧʝʯʘʪʘʨʩʢʠʪʝ 

ʬʦʨʤʠ ï ʥʘʧʨʝʜʝʥ ʢʫʨʩ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ; ʋʂʃʆ, ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ - ɹʠʪʦʣʘ 

2 ʄʠʢʨʦʝʣʝʢʪʨʦʤʝʭʘʥʠʯʢʠ 

ʩʠʩʪʝʤʠ 

ʄʝʭʘʪʨʦʥʠʢʘ; ʋʂʃʆ, ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - 

ɹʠʪʦʣʘ 

3 ɹʠʦʬʠʟʠʢʘ ï ʦʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʀʥʩʪʨʫʤʝʥʪʘʨʢʘ; ʋʂʃʆ, ɺʠʩʦʢʘ 

ʤʝʜʠʮʠʥʩʢʘ ʰʢʦʣʘ - ɹʠʪʦʣʘ 

4 ʇʨʠʤʝʥʝʪʘ ʬʠʟʠʢʘ ʚʦ 

ʝʢʩʧʝʨʪʠʟʘʪʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʠʪʝ 

ʥʝʟʛʦʜʠ 

ɽʢʩʧʝʨʪʠʟʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʠ ʥʝʟʛʦʜʠ; ʋʂʃʆ, 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - ɹʠʪʦʣʘ 

5 ʊʝʦʨʠʿʘ ʥʘ ʫʜʘʨʠ ʠ ʩʫʜʘʨʠ ɽʢʩʧʝʨʪʠʟʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʠ ʥʝʟʛʦʜʠ; ʋʂʃʆ, 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - ɹʠʪʦʣʘ 

9.3 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʆʜʙʨʘʥʠ ʧʦʛʣʘʚʿʘ ʦʜ ʬʠʟʠʢʘ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ ʠ ʜʠʟʘʿʥ, ʋʂʃʆ, 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ - ɹʠʪʦʣʘ 

2   

3   

10. ʉʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

10.1 ʈʝʣʝʚʘʥʪʥʠ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʠ ʪʨʫʜʦʚʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

 

1 

M. M. Ristova, V. Mirceski, R. 

Neskovska 

Voltammetry of chemically 

deposited CuxO electrochromic 

films, coated with ZnO or TiO2 

electrocatalyst layers 

Journal of 

Solid State 

Electrochem

istry 



 

̂˹ˮˤ˩˾˭ˮ́˩́ α˿ˤΦ ˴˶ˮ˸˩˹́ ˻̆˾ˮ˨˿˴ˮάΣ ́˩̆˹ˮ̉˴ˮ ̅ˢ˴̂˶́˩́ 
тллл ˣˮ́˻˶ˢΣ ͯ͡Φ ˮˤ˻ ˶˻˶ˢ ˾ˮˣˢ˾ ˣˣ 

 

˿́̂˨ˮ˿˴ˢ ˽˾˻˥˾ˢ˸ˢ - ˥ ˾ˢ̅ˮ̉˴˻ ˮ˹ˬ˩˹˩˾˿́ˤ˻ ˮ ˨ˮ˭ˢ˳˹ 
́˾˩́ ͼ͙ͯͫ͟͡ ͤ͊ ͙͙ͫͭͯ͒ 

 

108 
 

ISSN 1432-

8488 

DOI 

10.1007/s10

008-014-

2666-x 

 

2 

 

R. Neshkovska 

Electrochromic copper(I) oxide 

thin film as a candidate for 

smart windows  

DEMI, 

Banja Luka, 

BiH, 2015 

3 R. Neshkovska, M. Ristova, J. 

Velevska 

Low vacuum evaporated 

cuprous oxide thin film for 

solar cell application  

HORIZONS 

INTERNAT

IONAL 

SCIENTIFI

C 

JOURNAL 

SERIES B, 

ĂSt. Kliment 

Ohridskiñ 

University ï 

Bitola, 2014 

(pp 25-32) 

4 ʈ. ʅʝʰʢʦʚʩʢʘ ʉʧʝʢʪʨʘʣʥʘ ʪʨʘʥʩʤʠʩʠʿʘ ʥʘ 

ʝʣʝʢʪʨʦʭʨʦʤʘʪʩʢʠ ʬʠʣʤʦʚʠ 

ʦʜ ʙʘʢʘʨ(I) ʦʢʩʠʜ 

ɿʙʦʨʥʠʢ ʥʘ 

ʪʨʫʜʦʚʠ, 

ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ ï 

ɹʠʪʦʣʘ, 

2015 

5 ʈ. ʅʝʰʢʦʚʩʢʘ ʄʝʭʘʥʠʟʘʤ ʥʘ 

ʝʣʝʢʪʨʦʭʨʦʤʠʟʤʦʪ 

ɿʙʦʨʥʠʢ ʥʘ 

ʪʨʫʜʦʚʠ, 

ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ ï 

ɹʠʪʦʣʘ, 

2014 

10.2 ʋʯʝʩʪʚʦ ʚʦ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʺʫʥʘʨʦʜʥʠ ʧʨʦʝʢʪʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

 

 

1 
ʇʦʜ ʨʘʢʦʚʦʜʩʪʚʦ ʥʘ ʧʨʦʬ. ʜ-ʨ 

ʄʠʤʦʟʘ ʈʠʩʪʦʚʘ 

ɼʦʙʠʚʘˁʝ ʥʘ ʪʝʥʢʠ ʬʠʣʤʦʚʠ 

ʦʜ ʥʠʢʝʣ ʦʢʩʠʜ ʠ ʦʜ ʥʝʢʦʠ 

ʦʢʩʠʜʠ ʥʘ ʧʨʝʦʜʥʠʪʝ ʤʝʪʘʣʠ 

ʠ ʢʦʤʧʘʨʘʮʠʿʘ ʥʘ ʥʠʚʥʠʪʝ 

ʝʣʝʢʪʨʦʭʨʦʤʘʪʩʢʠ ʧʘʨʘʤʝʪʨʠ.  

ʄʆʅ ʥʘ 

ʈʄ (2003-

2006) 

 

2 
ʂʦʦʨʜʠʥʘʪʦʨ: ʧʨʦʬ. ʜ-ʨ 

ɽʣʠʟʘʙʝʪʘ ɹʘʭʪʦʚʩʢʘ 

Implementation of ECTS at the 

University St. Kliment 

Ohridski, TEMPUS JEP 

TEMPUS 

JEP 2001-

2003  



 

̂˹ˮˤ˩˾˭ˮ́˩́ α˿ˤΦ ˴˶ˮ˸˩˹́ ˻̆˾ˮ˨˿˴ˮάΣ ́˩̆˹ˮ̉˴ˮ ̅ˢ˴̂˶́˩́ 
тллл ˣˮ́˻˶ˢΣ ͯ͡Φ ˮˤ˻ ˶˻˶ˢ ˾ˮˣˢ˾ ˣˣ 

 

˿́̂˨ˮ˿˴ˢ ˽˾˻˥˾ˢ˸ˢ - ˥ ˾ˢ̅ˮ̉˴˻ ˮ˹ˬ˩˹˩˾˿́ˤ˻ ˮ ˨ˮ˭ˢ˳˹ 
́˾˩́ ͼ͙ͯͫ͟͡ ͤ͊ ͙͙ͫͭͯ͒ 

 

109 
 

 

3 
ʂʦʦʨʜʠʥʘʪʦʨ: ʧʨʦʬ. ʜ-ʨ 

ɽʣʠʟʘʙʝʪʘ ɹʘʭʪʦʚʩʢʘ 

Exchange of best practices in 

establishing ECTS  

TEMPUS 

SCM, 2004 

ï 2005 

 

4 
ʂʦʦʨʜʠʥʘʪʦʨ ʟʘ ʈʄ: ʧʨʦʬ. ʜ-ʨ 

ɽʣʠʟʘʙʝʪʘ ɹʘʭʪʦʚʩʢʘ 

West Balcan Bologna 

Promoters Network 

TEMPUS 

SCM C-

032B0 

 

 

5 
ʂʦʦʨʜʠʥʘʪʦʨ: ʧʨʦʬ. ʜ-ʨ 

ɽʣʠʟʘʙʝʪʘ ɹʘʭʪʦʚʩʢʘ 

Designing  and implementing 

of  the NQF in RMï 

TEMPUS 

ETF-SM-

00050-2008 

Project, 

2009-2012 

10.3 ʇʝʯʘʪʝʥʠ ʢʥʠʛʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1 ɹʘʭʪʦʚʩʢʘ ɽ, ɱʘʥʝʚʩʢʘ ɻ, 

ʅʝʰʢʦʚʩʢʘ ʈ. 

ʅʘʮʠʦʥʘʣʥʘ ʈʘʤʢʘ ʟʘ 

ɺʠʩʦʢʦʦʙʨʘʟʦʚʥʠʪʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʘ ʈʝʧʫʙʣʠʢʘ 

ʄʘʢʝʜʦʥʠʿʘ - ɺʦʜʠʯ 

ʋʥʠʚʝʨʟʠʪʝ

ʪ Ăʉʚ. 

ʂʣʠʤʝʥʪ 

ʆʭʨʠʜʩʢʠñ 

ɹʠʪʦʣʘ, 

2011 

2 E. Bahtovska, G. Janevska, R. 

Neshkovska  

National Framework for HE 

qualifications for R. Macedonia 

ï Guide, 

UKLO, 

Bitola 2011 

3 ʈʘʪʢʘ ʅʝʰʢʦʚʩʢʘ ʈʝʰʝʥʠ ʟʘʜʘʯʠ ʧʦ ʬʠʟʠʢʘ ʉʢʨʠʧʪʘ ʟʘ 

ʠʥʪʝʨʥʘ 

ʫʧʦʪʨʝʙʘ, 

2011 

4 ʈʘʪʢʘ ʅʝʰʢʦʚʩʢʘ ɹʝʣʝʰʢʠ ʦʜ ʧʨʝʜʘʚʘˁʘ ʉʢʨʠʧʪʘ ʟʘ 

ʠʥʪʝʨʥʘ 

ʫʧʦʪʨʝʙʘ, 

2015 

5    

10.4 ʇʝʯʘʪʝʥʠ ʩʪʨʫʯʥʠ ʪʨʫʜʦʚʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

3    

4    

5    

11. ʄʝʥʪʦʨʩʪʚʘ ʥʘ ʜʦʜʠʧʣʦʤʩʢʠ, ʤʘʛʠʩʪʝʨʩʢʠ ʠ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ 

11.1 ɼʠʧʣʦʤʩʢʠ ʨʘʙʦʪʠ ʊʨʠ 

11.2 ʄʘʛʠʩʪʝʨʩʢʠ ʨʘʙʦʪʠ / 

11.3 ɼʦʢʪʦʨʩʢʠ ʜʠʩʝʨʪʘʮʠʠ / 

12. ɿɸ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ ʩʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 



 

̂˹ˮˤ˩˾˭ˮ́˩́ α˿ˤΦ ˴˶ˮ˸˩˹́ ˻̆˾ˮ˨˿˴ˮάΣ ́˩̆˹ˮ̉˴ˮ ̅ˢ˴̂˶́˩́ 
тллл ˣˮ́˻˶ˢΣ ͯ͡Φ ˮˤ˻ ˶˻˶ˢ ˾ˮˣˢ˾ ˣˣ 

 

˿́̂˨ˮ˿˴ˢ ˽˾˻˥˾ˢ˸ˢ - ˥ ˾ˢ̅ˮ̉˴˻ ˮ˹ˬ˩˹˩˾˿́ˤ˻ ˮ ˨ˮ˭ˢ˳˹ 
́˾˩́ ͼ͙ͯͫ͟͡ ͤ͊ ͙͙ͫͭͯ͒ 

 

110 
 

12.1 ɼʦʢʘʟ ʟʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ 

ʩʧʠʩʘʥʠʿʘ ʠʣʠ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ (ʜʦ ʰʝʩʪ) ʚʦ 

ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

3    

4    

5    

6    

12.2 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʜʚʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ 

ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʿʘ ʩʦ ʠʤʧʘʢʪ ʬʘʢʪʦʨ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

12.3 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʪʨʠ ʫʯʝʩʪʚʘ ʥʘ ʤʝʺʫʥʘʨʦʜʥʠ ʩʦʙʠʨʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ 

ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʥʘ ʪʨʫʜʦʪ ʄʝʺʫʥʘʨʦʜʝʥ 

ʩʦʙʠʨ/ʢʦʥʬʝʨʝʥʮʠ

ʿʘ 

ɻʦʜ. 

1     

2     

3     

 

 

 

 

 

 

 

 

 

 



 

̂˹ˮˤ˩˾˭ˮ́˩́ α˿ˤΦ ˴˶ˮ˸˩˹́ ˻̆˾ˮ˨˿˴ˮάΣ ́˩̆˹ˮ̉˴ˮ ̅ˢ˴̂˶́˩́ 
тллл ˣˮ́˻˶ˢΣ ͯ͡Φ ˮˤ˻ ˶˻˶ˢ ˾ˮˣˢ˾ ˣˣ 

 

˿́̂˨ˮ˿˴ˢ ˽˾˻˥˾ˢ˸ˢ - ˥ ˾ˢ̅ˮ̉˴˻ ˮ˹ˬ˩˹˩˾˿́ˤ˻ ˮ ˨ˮ˭ˢ˳˹ 
́˾˩́ ͼ͙ͯͫ͟͡ ͤ͊ ͙͙ͫͭͯ͒ 

 

111 
 

ʇʨʠʣʦʛ 

ʙʨ. 4 

ʇʦʜʘʪʦʮʠ ʟʘ ʥʘʩʪʘʚʥʠʮʠʪʝ ʢʦʠ ʠʟʚʝʜʫʚʘʘʪ ʥʘʩʪʘʚʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʠ ʟʘ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ 

1. ʀʤʝ ʠ ʧʨʝʟʠʤʝ ʉʠʣʚʘʥʘ ɸʥʛʝʣʝʚʩʢʘ 

2. ɼʘʪʫʤ ʥʘ ʨʘʺʘˁʝ 23-10-1968 

3. ʉʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ɼʦʢʪʦʨ ʥʘ ʥʘʫʢʠ 

4. ʅʘʩʣʦʚ ʥʘ ʥʘʫʯʝʥ ʩʪʝʧʝʥ ɺʦʥʨʝʜʝʥ ʧʨʦʬʝʩʦʨ 

5. ʂʘʜʝ ʠ ʢʦʛʘ ʛʦ ʟʘʚʨʰʠʣ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʦʜʥʦʩʥʦ ʩʝ 

ʩʪʝʢʥʘʣ ʩʦ ʥʘʫʯʝʥ ʩʪʝʧʝʥ 

ʆʙʨʘʟʦʚʘʥʠʝ ʀʥʩʪʠʪʫʮʠʿʘ ɻ

ʦ

ʜ

ʠ

ʥʘ 

ɼʠʧʣ.ʤʘʰ.ʠʥʛ. ʊʝʭʥʠʯʢʠ ʬʘʢ. ɹʠʪʦʣʘ 19

92 

ʄ-ʨ ʧʦ ʠʥʜʫʩʪʨʠʩʢʦ ʠʥʞ. 

ʠ ʤʝʥʘ˅ʤʝʥʪ 

ʄʘʰʠʥʩʢʠ ʬʘʢ.ʉʢʦʧʿʝ 19

98 

ɼ-ʨ ʧʦ ʪʝʭʥʠʯʢʠ ʥʘʫʢʠ ʊʝʭʥʠʯʢʠ ʬʘʢ.ɹʠʪʦʣʘ 20

07 

6. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʤʘʛʠʩʪʝʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

2 211 21105 

7. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʜʦʢʪʦʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

2 211 21101 

8. ɼʦʢʦʣʢʫ ʚʦ ʨʘʙʦʪʝʥ ʦʜʥʦʩ ʜʘ ʩʝ 

ʥʘʚʝʜʝ ʠʥʩʪʠʪʫʮʠʿʘʪʘ ʢʘʜʝ ʨʘʙʦʪʠ, 

ʟʚʘˁʝʪʦ ʚʦ ʢʦʝ ʝ ʠʟʙʨʘʥ ʠ ʚʦ ʢʦʿʘ 

ʦʙʣʘʩʪ 

ʀʥʩʪʠʪʫʮʠʿʘ ɿʚʘˁʝ ʚʦ ʢʦʝ ʝ 

ʠʟʙʨʘʥ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ ɺʦʥʨʝʜʝʥ ʧʨʦʬʝʩʦʨ 

9. ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʧʨʚʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

9.1  ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʀʥʜʫʩʪʨʠʩʢʠ ʤʝʥʘ˅ʤʝʥʪ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

2 ʄʝʥʘ˅ʤʝʥʪ ʥʘ ʢʚʘʣʠʪʝʪ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

3 ʄʝʥʘ˅ʤʝʥʪ ʥʘ ʦʜʨʞʫʚʘˁʝ ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

4   

9.2 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʚʪʦʨʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1   

2   

3   

9.3 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʪʨʝʪʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ʉʪʨʘʪʝʛʠʩʢʠ ʧʣʘʥʠʨʘˁʘ ʚʦ 

ʛʨʘʬʠʯʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ 

ɻʨʘʬʠʯʢʦ ʠʥʞʝʥʝʨʩʪʚʦ 

2   

3   

10. ʉʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

10.1 ʈʝʣʝʚʘʥʪʥʠ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʠ ʪʨʫʜʦʚʠ (ʜʦ ʧʝʪ) 
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 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

3    

4    

5    

10.2 ʋʯʝʩʪʚʦ ʚʦ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʺʫʥʘʨʦʜʥʠ ʧʨʦʝʢʪʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

3    

4    

5    

10.3 ʇʝʯʘʪʝʥʠ ʢʥʠʛʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

3    

4    

5    

10.4 ʇʝʯʘʪʝʥʠ ʩʪʨʫʯʥʠ ʪʨʫʜʦʚʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ (ʜʦ ʧʝʪ) 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

3    

4    

5    

11. ʄʝʥʪʦʨʩʪʚʘ ʥʘ ʜʦʜʠʧʣʦʤʩʢʠ, ʤʘʛʠʩʪʝʨʩʢʠ ʠ ʜʦʢʪʦʨʩʢʠ ʩʪʫʜʠʠ 

11.1 ɼʠʧʣʦʤʩʢʠ ʨʘʙʦʪʠ 25 

11.2 ʄʘʛʠʩʪʝʨʩʢʠ ʨʘʙʦʪʠ 10 

11.3 ɼʦʢʪʦʨʩʢʠ ʜʠʩʝʨʪʘʮʠʠ  

12. ɿɸ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ ʩʝʣʝʢʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

12.1 ɼʦʢʘʟ ʟʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ 

ʩʧʠʩʘʥʠʿʘ ʠʣʠ ʤʝʺʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ (ʜʦ ʰʝʩʪ) ʚʦ 

ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

3    
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4    

5    

6    

12.2 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʜʚʘ ʧʝʯʘʪʝʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʪʨʫʜʦʚʠ ʚʦ ʤʝʺʫʥʘʨʦʜʥʠ 

ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʿʘ ʩʦ ʠʤʧʘʢʪ ʬʘʢʪʦʨ ʚʦ ʜʘʜʝʥʦʪʦ ʧʦʣʝ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʀʟʜʘʚʘʯ/ʛʦ

ʜʠʥʘ 

1    

2    

12.3 ɼʦʢʘʟ ʟʘ ʥʘʿʤʘʣʢʫ ʪʨʠ ʫʯʝʩʪʚʘ ʥʘ ʤʝʺʫʥʘʨʦʜʥʠ ʩʦʙʠʨʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ 

ʛʦʜʠʥʠ 

 ɸʚʪʦʨʠ ʅʘʩʣʦʚ ʥʘ ʪʨʫʜʦʪ ʄʝʺʫʥʘʨʦʜʝʥ 

ʩʦʙʠʨ/ʢʦʥʬʝʨʝʥʮʠʿʘ 

ɻʦʜ. 

1     

2     

3     
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ʇʨʠʣʦʛ 

ʙʨ. 4 

ʇʦʜʘʪʦʮʠ ʟʘ ʥʘʩʪʘʚʥʠʮʠʪʝ ʢʦʠ ʠʟʚʝʜʫʚʘʘʪ ʥʘʩʪʘʚʘ ʥʘ ʩʪʫʜʠʩʢʘʪʘ 

ʧʨʦʛʨʘʤʘ ʦʜ ʪʨʝʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ ʠ ʟʘ ʤʝʥʪʦʨʠ ʥʘ ʜʦʢʪʦʨʩʢʠ ʪʨʫʜʦʚʠ 

1. ʀʤʝ ʠ ʧʨʝʟʠʤʝ ʀʣʠʦʩ ɺʠʣʦʩ 

2. ɼʘʪʫʤ ʥʘ ʨʘʺʘˁʝ 08.02.1962 

3. ʉʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ɼʦʢʪʦʨ ʥʘ ʥʘʫʢʠ 

4. ʅʘʩʣʦʚ ʥʘ ʥʘʫʯʝʥ ʩʪʝʧʝʥ 8-2 

5. ʂʘʜʝ ʠ ʢʦʛʘ ʛʦ ʟʘʚʨʰʠʣ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʦʜʥʦʩʥʦ ʩʝ 

ʩʪʝʢʥʘʣ ʩʦ ʥʘʫʯʝʥ ʩʪʝʧʝʥ 

ʆʙʨʘʟʦʚʘʥʠʝ ʀʥʩʪʠʪʫʮʠʿʘ ɻʦʜʠʥʘ 

ɼʦʢʪʦʨ ʥʘ ʪʝʭʥʠʯʢʠ 

ʥʘʫʢʠ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

ɹʠʪʦʣʘ 

2006 

ʄʘʛʠʩʪʝʨ ʧʦ 

ʪʝʭʥʠʯʢʠ ʥʘʫʢʠ 

ɻʨʘʜʝʞʝʥ ʬʘʢʫʣʪʝʪ 

ʉʢʦʧʿʝ 

1994 

ɼʠʧʣ. ʄʘʰ. ʀʥʞ. ɻʨʘʜʝʞʝʥ ʬʘʢʫʣʪʝʪ 

ʉʢʦʧʿʝ 

1986 

6. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʤʘʛʠʩʪʝʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

2-ʊʝʭʥʠʯʢʠ 

ʥʘʫʢʠ 

ʄʘʰʠʥʩʪʚ

ʦ 

ʄʝʭʘʥʠʢʘ ʥʘ ʮʚʨʩʪʦ 

ʜʝʬʦʨʤʘʙʠʣʥʦ ʪʝʣʦ 

7. ʇʦʜʨʘʯʿʝ, ʧʦʣʝ ʠ ʦʙʣʘʩʪ ʥʘ 

ʥʘʫʯʥʠʦʪ ʩʪʝʧʝʥ ʜʦʢʪʦʨ 

ʇʦʜʨʘʯʿʝ ʇʦʣʝ ʆʙʣʘʩʪ 

2-ʊʝʭʥʠʯʢʠ 

ʥʘʫʢʠ 

ʄʘʰʠʥʩʪʚ

ʦ 

ʄʝʭʘʥʠʢʘ ʥʘ ʮʚʨʩʪʦ 

ʜʝʬʦʨʤʘʙʠʣʥʦ ʪʝʣʦ 

8. ɼʦʢʦʣʢʫ ʚʦ ʨʘʙʦʪʝʥ ʦʜʥʦʩ 

ʜʘ ʩʝ ʥʘʚʝʜʝ ʠʥʩʪʠʪʫʮʠʿʘʪʘ 

ʢʘʜʝ ʨʘʙʦʪʠ, ʟʚʘˁʝʪʦ ʚʦ 

ʢʦʝ ʝ ʠʟʙʨʘʥ ʠ ʚʦ ʢʦʿʘ 

ʦʙʣʘʩʪ 

ʀʥʩʪʠʪʫʮʠʿʘ ɿʚʘˁʝ ʚʦ ʢʦʝ ʝ 

ʠʟʙʨʘʥ 

ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ ɺʦʥʨʝʜʝʥ ʧʨʦʬʝʩʦʨ 

ʦʜ ʦʙʣʘʩʪʠʪʝ: 

ʄʝʭʘʥʠʢʘ ʥʘ ʮʚʨʩʪʦ 

ʠ ʜʝʬʦʨʤʘʙʠʣʥʦ 

ʪʝʣʦ 

ʏʝʣʠʯʥʠ 

ʢʦʥʩʪʨʫʢʮʠʠ 

ʇʘʪʠʰʪʘ ʠ 

ʘʝʨʦʜʨʦʤʠ 

ʂʦʤʫʥʘʣʥʘ 

ʭʠʜʨʦʪʝʭʥʠʢʘ ʠ 

ʟʘʰʪʠʪʘ ʥʘ ʚʦʜʠʪʝ 

ʇʨʠʨʧʨʝʤʘ ʟʘ 

ʧʝʯʘʪʝˁʝ ʠ ɼʊʇ 

 

9. ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʧʨʚʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

9.1  ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ɸʧʣʠʢʘʪʠʚʝʥ ʩʦʬʪʚʝʨ ʉʠʪʝ ʦʪʩʝʮʠ /ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 

2 ɼʠʛʠʪʘʣʥʦ ʮʨʪʘˁʝ ɻʨʘʬʠʯʢʠ ʦʪʩʝʢ/ ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

ɹʠʪʦʣʘ 

3 ɻʨʘʬʠʯʢʠ ʜʠʟʘʿʥ ɻʨʘʬʠʯʢʠ ʦʪʩʝʢ /ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ 

ɹʠʪʦʣʘ 

4 ʂʦʤʫʥʘʣʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʇʘʪʝʥ ʩʦʦʙʨʘ˃ʘʿ ʠ ʪʨʘʥʩʧʦʨʪ/ʊʝʭʥʠʯʢʠ 

ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 

5 ʆʩʥʦʚʠ ʥʘ ʛʨʘʜʝʞʥʠʰʪʚʦ ʉʦʦʙʨʘ˃ʘʿʥʦ ʊʨʘʥʩʧʦʨʥʦ ʀʥʞʝʥʝʨʩʪʚʦ 

/ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 
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6 ʆʩʥʦʚʠ ʥʘ ʛʝʦʜʝʟʠʿʘ ʉʦʦʙʨʘ˃ʘʿʥʦ ʊʨʘʥʩʧʦʨʥʦ 

ʀʥʞʝʥʝʨʩʪʚʦ/ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 

9.2 ʉʧʠʩʦʢ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʘʩʪʘʚʥʠʢʦʪ ʛʠ ʚʦʜʠ ʥʘ ʚʪʦʨʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʪʫʜʠʠ 

 ʅʘʩʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʉʪʫʜʠʩʢʘ ʧʨʦʛʨʘʤʘ/ʠʥʩʪʠʪʫʮʠʿʘ 

1 ɺʠʰ ʢʫʨʩ ʦʜ ʪʝʦʨʠʿʘ ʥʘ 

ʝʣʘʩʪʠʯʥʦʩʪ  

ʄʘʰʠʥʩʪʚʦ, ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʤʘʰʠʥʩʪʚʦ ʠ 

ʅʋʄɸ/ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ɹʠʪʦʣʘ 
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