
 

ɇȺɍɑɇɈɆ ȼȿЋɍ 

ɂɇɋɌɂɌɍɌȺ ɁȺ ɎɂɁɂɄɍ 

ȻȿɈȽɊȺȾ 

 

 
ɉɪɟɞɦɟɬ: Ɇɨɥɛɚ ɡɚ ɩɨɤɪɟɬɚʃɟ ɩɨɫɬɭɩɤɚ ɡɚ ɫɬɢɰɚʃɟ ɡɜɚʃɚ ɧɚɭɱɧɢ ɫɚɪɚɞɧɢɤ 

 

 

ɆɈɅȻȺ 

 
ɋ ɨɛɡɢɪɨɦ ɞɚ ɢɫɩɭʃɚɜɚɦ ɤɪɢɬɟɪɢʁɭɦɟ ɩɪɨɩɢɫɚɧɟ ɨɞ Ɇɢɧɢɫɬɚɪɫɬɜɚ ɩɪɨɫɜɟɬɟ, ɧɚɭɤɟ ɢ 
ɬɟɯɧɨɥɨɲɤɨɝ ɪɚɡɜɨʁɚ ɡɚ ɫɬɢɰɚʃɟ ɧɚɭɱɧɨɝ ɡɜɚʃɚ ɧɚɭɱɧɢ ɫɚɪɚɞɧɢɤ, ɦɨɥɢɦ ɇɚɭɱɧɨ ɜɟʄɟ 
ɂɧɫɬɢɬɭɬɚ ɡɚ ɮɢɡɢɤɭ ɭ Ȼɟɨɝɪɚɞɭ ɞɚ ɩɨɤɪɟɧɟ ɩɨɫɬɭɩɚɤ ɡɚ ɦɨʁ ɢɡɛɨɪ ɭ ɧɚɜɟɞɟɧɨ ɡɜɚʃɟ. 

 

ɍ ɩɪɢɥɨɝɭ ɞɨɫɬɚɜʂɚɦ: 

1. Ɇɢɲʂɟʃɟ ɪɭɤɨɜɨɞɢɨɰɚ ɩɪɨʁɟɤɬɚ ɫɚ ɩɪɟɞɥɨɝɨɦ ɱɥɚɧɨɜɚ ɤɨɦɢɫɢʁɟ ɡɚ ɢɡɛɨɪ ɭ 
ɡɜɚʃɟ; 

2. ɋɬɪɭɱɧɭ ɛɢɨɝɪɚɮɢʁɭ; 
3. ɉɪɟɝɥɟɞ ɧɚɭɱɧɟ ɚɤɬɢɜɧɨɫɬɢ; 
4. ȿɥɟɦɟɧɬɟ ɡɚ ɤɜɚɥɢɬɚɬɢɜɧɭ ɢ ɤɜɚɧɬɢɬɚɬɢɜɧɭ ɨɰɟɧɭ ɧɚɭɱɧɨɝ ɞɨɩɪɢɧɨɫɚ; 
5. ɋɩɢɫɚɤ ɢ ɮɨɬɨɤɨɩɢʁɟ ɨɛʁɚɜʂɟɧɢɯ ɧɚɭɱɧɢɯ ɪɚɞɨɜɚ; 
6. ɋɩɢɫɚɤ ɰɢɬɚɬɚ; 
7. ɍɜɟɪɟʃɟ ɨ ɨɞɛɪɚʃɟɧɨʁ ɞɨɤɬɨɪɫɤɨʁ ɞɢɫɟɪɬɚɰɢʁɢ; 

 

 

 

 

ɍ Ȼɟɨɝɪɚɞɭ,                                                                                                     ɋɚ ɩɨɲɬɨɜɚʃɟɦ, 

01.11.2017.                                                                                             ......................................    

                                                                                                                ɞɪ Ȼɪɚɧɢɫɥɚɜ ɋɚɥɚɬɢʄ 

 

 

 

 



 

ɇȺɍɑɇɈɆ ȼȿЋɍ 

ɂɇɋɌɂɌɍɌȺ ɁȺ ɎɂɁɂɄɍ 

ȻȿɈȽɊȺȾ 

 

ɉɪɟɞɦɟɬ: Ɇɢɲʂɟʃɟ ɪɭɤɨɜɨɞɢɨɰɚ ɩɪɨʁɟɤɬɚ ɡɚ ɢɡɛɨɪ ɞɪ Ȼɪɚɧɢɫɥɚɜɚ ɋɚɥɚɬɢʄɚ ɭ 
ɡɜɚʃɟ ɧɚɭɱɧɢ ɫɚɪɚɞɧɢɤ 

 

Ⱦɪ Ȼɪɚɧɢɫɥɚɜ ɋɚɥɚɬɢʄ ɡɚɩɨɫɥɟɧ ʁɟ ɭ ɐɟɧɬɪɭ ɡɚ ɮɨɬɨɧɢɤɭ ɂɧɫɬɢɬɭɬɚ ɡɚ ɮɢɡɢɤɭ ɢ 
ɚɧɝɚɠɨɜɚɧ ʁɟ ɧɚ ɧɚɭɱɧɨɦ ɩɪɨʁɟɤɬɭ Ɉɂ 171017 Ɇɢɧɢɫɬɚɪɫɬɜɚ ɩɪɨɫɜɟɬe, ɧɚɭɤe ɢ 
ɬɟɯɧɨɥɨɲɤoɝ ɪɚɡɜɨʁa ɩɨɞ ɧɚɡɢɜɨɦ „ɏɨɥɨɝɪɚɮɫɤɟ ɦɟɬɨɞɟ ɝɟɧɟɪɢɫɚʃɚ ɫɩɟɰɢɮɢɱɧɢɯ 
ɬɚɥɚɫɧɢɯ ɮɪɨɧɬɨɜɚ ɡɚɟɮɢɤɚɫɧɭ ɤɨɧɬɪɨɥɭ ɤɜɚɧɬɧɢɯ ɤɨɯɟɪɟɧɬɧɢɯ ɟɮɟɤɚɬɚ ɭ ɢɧɬɟɪɚɤɰɢʁɢ 
ɚɬɨɦɚ ɢ ɥɚɫɟɪɚ”. 

Ȼɭɞɭʄɢ ɞɚ ɤɨɥɟɝɚ ɢɫɩɭʃɚɜɚ ɤɪɢɬɟɪɢʁɭɦɟ ɤɨʁɢ ɫɭ ɩɪɨɩɢɫɚɧɢ ɉɪɚɜɢɥɧɢɤɨɦ ɡɚ ɢɡɛɨɪɟ ɭ 
ɡɜɚʃɚ Ɇɢɧɢɫɬɚɪɫɬɜɚ ɩɪɨɫɜɟɬe, ɧɚɭɤe ɢ ɬɟɯɧɨɥɨɲɤoɝ ɪɚɡɜɨʁa, ɞɚʁɟɦ ɫɜɨʁɭ ɫɚɝɥɚɫɧɨɫɬ ɞɚ 
ɫɟ ɩɨɤɪɟɧɟ ɩɨɫɬɭɩɚɤ ɡɚ ɢɡɛɨɪ ɞɪ Ȼɪɚɧɢɫɥɚɜɚ ɋɚɥɚɬɢʄɚ ɭ ɡɜɚʃɟ ɧɚɭɱɧɢ ɫɚɪɚɞɧɢɤ. 

Ɂɚ ɫɚɫɬɚɜ ɤɨɦɢɫɢʁɟ ɡɚ ɢɡɛɨɪ ɭ ɡɜɚʃɟ ɩɪɟɞɥɚɠɟɦ: 

1. ɞɪ Ⱦɟʁɚɧ ɉɚɧɬɟɥɢʄ, ɧɚɭɱɧɢ ɫɚɜɟɬɧɢɤ, ɂɧɫɬɢɬɭɬ ɡɚ ɮɢɡɢɤɭ, Ȼɟɨɝɪɚɞ 

2. ɞɪ Ȼɪɚɧɢɫɥɚɜ ȳɟɥɟɧɤɨɜɢʄ, ɧɚɭɱɧɢ ɫɚɜɟɬɧɢɤ, ɂɧɫɬɢɬɭɬ ɡɚ ɮɢɡɢɤɭ, Ȼɟɨɝɪɚɞ 

3. ɞɪ ɋɭɡɚɧɚ ɉɟɬɪɨɜɢʄ, ɧɚɭɱɧɢ ɫɚɜɟɬɧɢɤ, ɂɧɫɬɢɬɭɬ ɡɚ ɧɭɤɥɟɚɪɧɟ ɧɚɭɤɟ „ȼɢɧɱɚ”, 

Ȼɟɨɝɪɚɞ  

 

 

ɍ Ȼɟɨɝɪɚɞɭ,                                                                                           Ɋɭɤɨɜɨɞɢɥɚɰ ɩɪɨʁɟɤɬɚ 

01.11.2017.                                                                                            ...................................... 

ɞɪ Ⱦɟʁɚɧ ɉɚɧɬɟɥɢʄ 

ɧɚɭɱɧɢ ɫɚɜɟɬɧɢɤ, 
ɂɧɫɬɢɬɭɬ ɡɚ ɮɢɡɢɤɭ  

 

 

 

 

 

 

 

 



 

ɋɌɊɍɑɇȺ ȻɂɈȽɊȺɎɂЈȺ 

 

Ȼɪɚɧɢɫɥɚɜ ɋɚɥɚɬɢʄ ɪɨђɟɧ ʁɟ ɭ ɋɚɪɚʁɟɜɭ 03.02.1981. ɝɨɞɢɧɟ. ɍ Ȼɢɥɟʄɢ, Ɋɟɩɭɛɥɢɤɚ 
ɋɪɩɫɤɚ (Ȼɢɏ), ʁɟ ɡɚɜɪɲɢɨ ɨɫɧɨɜɧɭ ɲɤɨɥɭ ɢ ɝɢɦɧɚɡɢʁɭ. 2008. ɝɨɞɢɧɟ ɞɢɩɥɨɦɢɪɚo je 

(ɨɫɧɨɜɧɟ ɚɤɚɞɟɦɫɤɟ ɫɬɭɞɢʁɟ) ɧɚ Ɏɢɡɢɱɤɨɦ ɮɚɤɭɥɬɟɬɭ, ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ Ȼɟɨɝɪɚɞɭ, ɫɦɟɪ 
ɉɪɢɦɟʃɟɧɚ ɮɢɡɢɤɚ ɢ ɢɧɮɨɪɦɚɬɢɤɚ, ɫɚ ɩɪɨɫɟɱɧɨɦ ɨɰɟɧɨɦ 8.47. Oɞ 2010. +ɝɨɞɢɧɟ ʁɟ 
ɡɚɩɨɫɥɟɧ, ɤɚɨ ɢɫɬɪɚɠɢɜɚɱ ɩɪɢɩɪɚɜɧɢɤ, ɭ ɂɧɫɬɢɬɭɬɭ ɡɚ ɮɢɡɢɤɭ ɫɚ ɚɧɝɚɠɨɜɚʃɟɦ ɧɚ 
ɧɚɭɱɧɨɦ  ɩɪɨʁɟɤɬɭ  Ɉɂ 171017 Ɇɢɧɢɫɬɚɪɫɬɜɚ ɩɪɨɫɜɟɬe, ɧɚɭɤe ɢ ɬɟɯɧɨɥɨɲɤoɝ ɪɚɡɜɨʁa 

ɩɨɞ ɧɚɡɢɜɨɦ „ɏɨɥɨɝɪɚɮɫɤɟ ɦɟɬɨɞɟ ɝɟɧɟɪɢɫɚʃɚ ɫɩɟɰɢɮɢɱɧɢɯ ɬɚɥɚɫɧɢɯ ɮɪɨɧɬɨɜɚ ɡɚ 

ɟɮɢɤɚɫɧɭ ɤɨɧɬɪɨɥɭ ɤɜɚɧɬɧɢɯ ɤɨɯɟɪɟɧɬɧɢɯ ɟɮɟɤɚɬɚ ɭ ɢɧɬɟɪɚɤɰɢʁɢ ɚɬɨɦɚ ɢ ɥɚɫɟɪɚ”. 

Ⱦɨɤɬɨɪɫɤɟ ɚɤɚɞɟɦɫɤɟ ɫɬɭɞɢʁɟ ɧɚ Ɏɢɡɢɱɤɨɦ ɮɚɤɭɥɬɟɬɭ, ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ Ȼɟɨɝɪɚɞɭ, ɫɦɟɪ 
Ʉɜɚɧɬɧɚ ɨɩɬɢɤɚ ɢ ɥɚɫɟɪɢ, ɭɩɢɫɚɨ ʁɟ 2011. ɝɨɞɢɧɟ. 2012. ɝɨɞɢɧɟ ɛɢɨ ʁɟ ɪɭɤɨɜɨɞɢɥɚɰ 
ɢɧɨɜɚɰɢɨɧɨɝ ɩɪɨʁɟɤɬɚ Ɇɢɧɢɫɬɚɪɫɬɜɚ  ɩɪɨɫɜɟɬe, ɧɚɭɤe ɢ ɬɟɯɧɨɥɨɲɤɨɝ ɪɚɡɜɨʁa ɩɨɞ 
ɧɚɡɢɜɨɦ “ɍɪɟђɚʁ ɡɚ ɫɩɟɤɬɪɨɫɤɨɩɫɤɭ ɚɧɚɥɢɡɭ ɛɢɨɥɨɲɤɢɯ ɭɡɨɪɚɤɚ”. Ɉɞɥɭɤɨɦ ɇɚɭɱɧɨɝ 

ɜɟʄɚ ɂɧɫɬɢɬɭɬɚ ɡɚ ɮɢɡɢɤɭ, ɨɞ 2013.ɝɨɞɢɧɟ, ɫɬɟɤɚɨ ʁɟ ɢɫɬɪɚɠɢɜɚɱɤɨ ɡɜɚʃɟ ɢɫɬɪɚɠɢɜɚɱ-

ɫɚɪɚɞɧɢɤ. 

Ⱦɨɤɬɨɪɫɤɭ ɞɢɫɟɪɬɚɰɢʁɭ ɩɨɞ ɧɚɡɢɜɨɦ „Ʌɚɫɟɪɫɤɚ ɦɨɞɢɮɢɤɚɰɢʁɚ ɚɥɭɦɢɧɢʁɭɦ-ɬɢɬɚɧɫɤɢɯ ɢ 
ɧɢɤɥ-ɬɢɬɚɧɫɤɢɯ ɬɚɧɤɢɯ ɫɥɨʁɟɜɚ“, ɨɞɛɪɚɧɢɨ ʁɟ 02.10.2017. ɝɨɞɢɧɟ ɧɚ Ɏɢɡɢɱɤɨɦ 
ɮɚɤɭɥɬɟɬɭ ɭ Ȼɟɨɝɪɚɞɭ. Ⱦɨ ɫɚɞɚ ʁɟ ɨɛʁɚɜɢɨ ɨɫɚɦ ɪɚɞɨɜɚ ɭ ɦɟђɭɧɚɪɨɞɧɢɦ ɱɚɫɨɩɢɫɢɦɚ 
(M21 ɢ M22), ɢ ɢɦɚ ɞɟɜɟɬ ɫɚɨɩɲɬɟʃɚ ɫɚ ɫɤɭɩɨɜɚ ɦɟђɭɧɚɪɨɞɧɨɝ ɢ ɧɚɰɢɨɧɚɥɧɨɝ ɡɧɚɱɚʁɚ 
(M33, M34 ɢ M64). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ɉɊȿȽɅȿȾ ɇȺɍɑɇȿ ȺɄɌɂȼɇɈɋɌɂ 

 

 

Ⱦɨɫɚɞɚɲʃɚ ɧɚɭɱɧɚ ɚɤɬɢɜɧɨɫɬ Ȼɪɚɧɢɫɥɚɜɚ ɋɚɥɚɬɢʄɚ ɨɞɜɢʁɚɥɚ ɫɟ ɭ ɨɛɥɚɫɬɢ ɩɪɢɪɨɞɧɨ-

ɦɚɬɟɦɚɬɢɱɤɢɯ ɧɚɭɤɚ, ɝɪɚɧɚ ɧɚɭɤɟ ɮɢɡɢɤɚ, ɭ ɧɚɭɱɧɨʁ ɞɢɫɰɢɩɥɢɧɢ ɤɨɧɞɟɧɡɨɜɚɧɚ 
ɦɚɬɟɪɢʁɚ. Ʉɚɧɞɢɞɚɬ ʁɟ ɛɢɨ ɚɧɝɚɠɨɜɚɧ ɧɚ ɩɪɨɭɱɚɜɚʃɭ ɢɧɬɟɪɚɤɰɢʁɟ ɧɚɧɨɫɟɤɭɧɞɧɨɝ ɢ 
ɩɢɤɨɫɟɤɭɧɞɧɨɝ ɥɚɫɟɪɫɤɨɝ ɡɪɚɱɟʃɚ ɫɚ ɫɩɟɰɢɮɢɱɧɢɦ ɦɚɬɟɪɢʁɚɥɢɦɚ ɤɚɨ ɲɬɨ ɫɭ ɦɟɬɚɥɧɢ 
ɬɚɧɤɢ ɫɥɨʁɟɜɢ ɤɨʁɢ ɫɭ ɞɟɩɨɧɨɜɚɧɢ ɧɚ ɫɭɩɫɬɪɚɬ ɫɢɥɢɰɢʁɭɦɚ, ɫɚ ɩɨɫɟɛɧɢɦ ɨɫɜɪɬɨɦ ɧɚ 
Ⱥl/Ti ɢ Ni/Ti ɫɥɨʁɟɜɟ. Ʉɚɧɞɢɞɚɬ ɫɟ ɛɚɜɢɨ ɢ ɥɚɫɟɪɫɤɢ ɢɧɞɭɤɨɜɚɧɨɦ ɩɥɚɡɦɟɧɨɦ 
ɫɩɟɤɬɪɨɫɤɨɩɢʁɨɦ (LIBS), ɩɪɨɭɱɚɜɚʃɟɦ ɥɚɫɟɪɫɤɢ ɢɧɞɭɤɨɜɚɧɢɯ ɩɟɪɢɨɞɢɱɧɢɯ ɫɬɪɭɤɬɭɪɚ 
ɢ ɦɨɝɭʄɧɨɫɬɢɦɚ ɩɪɢɦɟɧɟ ɭ ɯɨɥɨɝɪɚɮɢʁɢ, ɪɚɡɜɨʁɟɦ ɱɜɪɫɬɨɬɟɥɧɢɯ ɥɚɫɟɪɚ ɢ ʃɢɯɨɜɨɦ 
ɩɪɢɦɟɧɨɦ ɭ ɫɢɫɬɟɦɢɦɚ ɡɚ ɦɟɪɟʃɟ ɞɚʂɢɧɟ, ɤɚɨ ɢ ɩɪɢɦɟɧɨɦ ɦɟɬɨɞɟ ɤɨɧɚɱɧɢɯ ɟɥɟɦɟɧɚɬɚ 
ɧɚ ɩɪɨɪɚɱɭɧ ɮɨɬɨɧɫɤɢɯ ɫɬɪɭɤɬɭɪɚ ɢ ɬɟɪɦɚɥɧɢɯ ɟɮɟɤɚɬɚ ɤɨʁɟ ɢɡɚɡɢɜɚ ɥɚɫɟɪɫɤɨ ɡɪɚɱɟʃɟ. 
 

ɂɫɬɪɚɠɢɜɚʃɚ ɤɚɧɞɢɞɚɬɚ ɫɭ ɮɨɤɭɫɢɪɚɧɚ ɧɚ ɨɩɬɢɦɢɡɚɰɢʁɭ ɩɪɨɰɟɫɚ ɤɨʁɢ ɞɨɜɨɞɟ ɞɨ 
ɦɨɞɢɮɢɤɚɰɢʁɟ Al/Ti ɢ Ni/Ti ɬɚɧɤɢɯ ɫɥɨʁɟɜɚ ɧɚɧɨɫɟɤɭɧɞɧɢɦ ɢ ɩɢɤɨɫɟɤɭɧɞɧɢɦ 

ɥɚɫɟɪɫɤɢɦ ɡɪɚɱɟʃɟɦ ɭ ɜɚɡɞɭɯɭ ɢ ɞɪɭɝɢɦ ɚɦɛɢʁɟɧɬɚɥɧɢɦ ɭɫɥɨɜɢɦɚ. ɂɫɬɪɚɠɢɜɚʃɚ ɫɭ 
ɭɫɦɟɪɟɧɚ ɧɚ ɞɨɛɢʁɚʃɟ ɫɩɟɰɢɮɢɱɧɢɯ ɩɨɜɪɲɢɧɫɤɢɯ ɫɬɪɭɤɬɭɪɚ ɤɚɨ ɲɬɨ ɫɭ: ɩɚɪɚɥɟɥɧɟ 
ɩɟɪɢɨɞɢɱɧɟ ɫɬɪɭɤɬɭɪɟ, ɡɪɧɚɫɬɟ, ɦɨɡɚɢɱɧɟ ɫɬɪɭɤɬɭɪɟ ɢ ɫɥ. ɇɚɧɨɫɬɪɭɤɬɭɪɟ ɤɨʁɟ ɧɚɫɬɚʁɭ 
ɞɟɥɨɜɚʃɟɦ ɥɚɫɟɪɫɤɨɝ ɡɪɚɱɟʃɚ, ɦɨɝɭ ɡɧɚɱɚʁɧɨ ɦɟʃɚɬɢ ɨɩɬɢɱɤɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ 
ɦɚɬɟɪɢʁɚɥɚ. Ⱥɩɫɨɪɩɰɢʁɚ ɦɨɠɟ ɛɢɬɢ ɩɨɜɟʄɚɧɚ ɭ ɱɢɬɚɜɨɦ ɫɩɟɤɬɪɭ, ɨɞ ɭɥɬɪɚ-ʂɭɛɢɱɚɫɬɨɝ 
ɞɨ ɢɧɮɪɚ-ɰɪɜɟɧɨɝ, ɢɥɢ ɭ ɨɞɪɟђɟɧɨɦ ɞɟɥɭ ɫɩɟɤɬɪɚ. Ɇɚɬɟɪɢʁɚɥɢ ɦɨɞɢɮɢɤɨɜɚɧɢ ɧɚ ɨɜɚʁ 
ɧɚɱɢɧ ɢɦɚʁɭ ɩɨɬɟɧɰɢʁɚɥɧɭ ɩɪɢɦɟɧɭ ɤɚɨ ɮɨɬɨ-ɞɟɬɟɤɬɨɪɢ. ɂɫɬɨɜɪɟɦɟɧɨ, ɩɚɪɚɥɟɥɧɟ 
ɩɟɪɢɨɞɢɱɧɟ ɩɨɜɪɲɢɧɫɤɟ ɫɬɪɭɤɬɭɪɟ ɩɨɧɚɲɚʁɭ ɫɟ ɫɥɢɱɧɨ ɞɢɮɪɚɤɰɢɨɧɢɦ ɪɟɲɟɬɤɚɦɚ, 
ɨɞɧɨɫɧɨ ɢɦɚʁɭ ɞɨɛɪɭ ɞɢɮɪɚɤɰɢɨɧɭ ɟɮɢɤɚɫɧɨɫɬ. Ʉɚɤɨ ʁɟ ɦɨɝɭʄɟ ɨɜɟ ɫɬɪɭɤɬɭɪɟ 
ɭɬɢɫɤɢɜɚɬɢ ɭ ɪɚɡɥɢɱɢɬɟ ɱɜɪɫɬɟ ɦɚɬɟɪɢʁɚɥɟ (ɦɟɬɚɥɟ ɢ ɫɥ.), ɬɨ ɨɬɜɚɪɚ ɦɨɝɭʄɧɨɫɬ ɩɪɢɦɟɧɟ 
ɨɜɢɯ ɫɬɪɭɤɬɭɪɚ ɭ ɢɡɪɚɞɢ ɯɨɥɨɝɪɚɦɚ. 
 

Ʉɚɧɞɢɞɚɬ ʁɟ ɭɱɟɫɬɜɨɜɚɨ ɢ ɭ ɨɞɪɟђɢɜɚʃɭ ɭɫɥɨɜɚ ɩɪɢ ɤɨʁɢɦɚ ɞɨɥɚɡɢ ɞɨ ɮɨɪɦɢɪɚʃɚ 
ɢɧɬɟɪɦɟɬɚɥɧɢɯ ʁɟɞɢʃɟʃɚ ɯɟɦɢʁɫɤɨɦ ɪɟɚɤɰɢʁɨɦ ɭ ɱɜɪɫɬɨɦ ɫɬɚʃɭ, ɢ ɩɨɜɪɲɢɧɫɤɟ 
ɨɤɫɢɞɚɰɢʁɟ ɭɡ ɮɨɪɦɢɪɚʃɟ ɫɩɟɰɢɮɢɱɧɟ ɤɨɦɛɢɧɚɰɢʁɟ ɨɤɫɢɞɚ. ɋɬɜɚɪɚʃɟ ɥɟɝɭɪɚ ɢ 
ɢɧɬɟɪɦɟɬɚɥɧɢɯ ʁɟɞɢʃɟʃɚ ɨɞɜɢʁɚ ɫɟ ɧɚ ɜɢɫɨɤɢɦ ɬɟɦɩɟɪɚɬɭɪɚɦɚ. Ʉɚɨ ɢɡɜɨɪ ɬɨɩɥɨɬɟ 
ɤɨɪɢɫɬɢɨ ʁɟ ɥɚɫɟɪɫɤɨ ɡɪɚɱɟʃɟ. ɉɪɟɞɧɨɫɬɢ ɥɚɫɟɪɫɤɨɝ ɡɪɚɱɟʃɚ ɭ ɨɞɧɨɫɭ ɧɚ ɞɪɭɝɟ 
ɤɨɧɜɟɧɰɢɨɧɚɥɧɟ ɦɟɬɨɞɟ ʁɟ ɭ ɬɨɦɟ ɞɚ ʁɟ ɩɪɨɰɟɫ ɥɨɤɚɥɢɡɨɜɚɧ ɭ ɦɚɥɨʁ ɨɛɥɚɫɬɢ ɢ ɞɚ ɞɨɥɚɡɢ 
ɞɨ ɫɬɜɚɪɚʃɚ ʁɟɞɢʃɟʃɚ ɯɟɦɢʁɫɤɨɦ ɪɟɚɤɰɢʁɨɦ ɭ ɱɜɪɫɬɨɦ ɫɬɚʃɭ. Ʉɨɧɬɪɨɥɢɫɚɧɢɦ 
ɥɨɤɚɥɢɡɨɜɚɧɢɦ ɨɡɪɚɱɢɜɚʃɟɦ ɜɢɲɟɫɥɨʁɧɢɯ ɫɢɫɬɟɦɚ ɫɬɢɦɭɥɢɲɟ ɫɟ ɧɚɫɬɚʁɚʃɟ ɦɟɬɚɥ-

ɢɧɬɟɪɦɟɬɚɥɢɤ ɩɟɪɢɨɞɢɱɧɢɯ ɫɬɪɭɤɬɭɪɚ, ɲɬɨ ɡɚ ɩɨɫɥɟɞɢɰɭ ɢɦɚ ɫɬɜɚɪɚʃɟ  ɤɨɦɩɥɟɤɫɧɢɯ 
ɦɚɬɟɪɢʁɚɥɚ ɤɨʁɢ ɩɨɫɟɞɭʁɭ ɥɨɤɚɥɧɨ ɪɚɡɥɢɱɢɬɟ ɦɟɯɚɧɢɱɤɟ ɨɫɨɛɢɧɟ. Ɉɜɚɤɜɢ ɦɟɬɚɥ-

ɢɧɬɟɪɦɟɬɚɥɢɤ ɤɨɦɩɨɡɢɬɧɢ ɦɚɬɟɪɢʁɚɥɢ ɢɡɚɡɢɜɚʁɭ ɩɚɠʃɭ ɢɫɬɪɚɠɢɜɚɱɚ ɡɛɨɝ ɫɜɨʁɢɯ 
ɭɧɚɩɪɟђɟɧɢɯ ɦɟɯɚɧɢɱɤɢɯ ɨɫɨɛɢɧɚ ɤɚɨ ɲɬɨ ɫɭ ɨɬɩɨɪɧɨɫɬ ɧɚ ɥɨɦ. 
 



Ⱦɟɨ ɢɫɬɪɚɠɢɜɚʃɚ ɤɚɧɞɢɞɚɬɚ ɨɞɧɨɫɢɨ ɫɟ ɢ ɧɚ ɢɫɩɢɬɢɜɚʃɟ ɭɬɢɰɚʁɚ ɢɫɬɨɜɪɟɦɟɧɨɝ 
ɞɟɥɨɜɚʃɚ ɞɜɟ ɬɚɥɚɫɧɟ ɞɭɠɢɧɟ ɧɚ ɚɛɥɚɰɢʁɭ ɢ ɦɨɞɢɮɢɤɚɰɢʁɭ ɦɚɬɟɪɢʁɚɥɚ. ɇɚɢɦɟ, 
ɟɮɢɤɚɫɧɨɫɬ ɥɚɫɟɪɫɤɟ ɚɛɥɚɰɢʁɟ ɨɞɪɟђɟɧɢɯ ɦɚɬɟɪɢʁɚɥɚ, ɩɪɟ ɫɜɟɝɚ ɩɨɥɭɩɪɨɜɨɞɧɢɤɚ ɤɚɨ 
ɲɬɨ ʁɟ ɫɢɥɢɰɢʁɭɦ, ɦɨɠɟ ɫɟ ɩɨɜɟʄɚɬɢ ɢɫɬɨɜɪɟɦɟɧɢɦ ɞɟɥɨɜɚʃɟɦ ɡɪɚɱɟʃɚ ɧɚ ɞɜɟ ɬɚɥɚɫɧɟ 
ɞɭɠɢɧɟ. Ʌɚɫɟɪɫɤɢ ɫɢɫɬɟɦɢ ɤɨʁɢ ɟɦɢɬɭʁɭ ɡɪɚɱɟʃɟ ɧɚ ɞɜɟ ɬɚɥɚɫɧɟ ɞɭɠɢɧɟ ɦɨɝɭ 
ɩɨɛɨʂɲɚɬɢ ɨɞɧɨɫ ɢɡɦɟђɭ ɩɪɟɱɧɢɤɚ ɢ ɞɭɛɢɧɟ ɤɪɚɬɟɪɚ. Ɂɚ ɩɪɟɰɢɡɧɭ ɨɛɪɚɞɭ ɦɚɬɟɪɢʁɚɥɚ 
ɩɨɠɟʂɧɨ ʁɟ ɢɦɚɬɢ ɦɚʃɢ ɩɪɟɱɧɢɤ ɚ ɜɟʄɭ ɞɭɛɢɧɭ ɤɪɚɬɟɪɚ. ɂɫɬɨɜɪɟɦɟɧɨ, ɢɜɢɰɟ ɤɪɚɬɟɪɚ 
ɤɨʁɢ ɧɚɫɬɚʁɟ ɧɚ ɨɜɚʁ ɧɚɱɢɧ ɫɭ ɜɟɨɦɚ ɝɥɚɬɤɟ. Ɋɚɡɥɨɝ ɡɚ ɩɨɜɟʄɚɧɭ ɚɛɥɚɰɢʁɭ ɥɟɠɢ ɭ ɜɟʄɨʁ 
ɟɧɟɪɝɢʁɢ ɮɨɬɨɧɚ ɧɚ 532 nm ɭ ɨɞɧɨɫɭ ɧɚ 1064 nm. Ɏɨɬɨɧɢ ɧɚ 532 nm ɫɭ ɨɞɝɨɜɨɪɧɢ ɡɚ 
ɫɬɜɚɪɚʃɟ ɢɧɢɰɢʁɚɥɧɢɯ ɫɥɨɛɨɞɧɢɯ ɟɥɟɤɬɪɨɧɚ ɭ ɩɪɨɜɨɞɧɨʁ ɡɨɧɢ ɫɢɥɢɰɢʁɭɦɚ, ɬɚɤɨ ɞɚ ɢ 
ɦɚɥɢ ɢɧɬɟɡɢɬɟɬ ɞɪɭɝɨɝ ɯɚɪɦɨɧɢɤɚ (5-10%), ɦɨɠɟ ɡɧɚɱɚʁɧɨ ɩɨʁɚɱɚɬɢ ɚɛɥɚɰɢʁɭ. Ɉɜɢ 
ɪɟɡɭɥɬɚɬɢ ɦɨɝɭ ɛɢɬɢ ɩɪɢɦeʃɢɜɢ ɭ ɦɢɤɪɨɦɚɲɢɧɫɬɜɭ (micromachinig). 
 

ɂ ɧɚ ɤɪɚʁɭ, ɤɚɧɞɢɞɚɬ ʁɟ ɭɱɟɫɬɜɨɜɚɨ ɭ ɪɚɡɜɨʁɭ ɧɭɦɟɪɢɱɤɨɝ ɦɨɞɟɥɚ ɤɨʁɢ ɫɢɦɭɥɢɪɚ 
ɞɟɥɨɜɚʃɟ ɧɚɧɨɫɟɤɭɧɞɧɨɝ ɢ ɩɢɤɨɫɟɤɭɧɞɧɨɝ ɥɚɫɟɪɫɤɨɝ ɢɦɩɭɥɫɚ ɫɚ ɜɢɲɟɫɥɨʁɧɢɦ 
ɫɢɫɬɟɦɢɦɚ. Ɍɟɨɪɢʁɫɤɢ ɦɨɞɟɥɢ ɤɨʁɢ ɫɟ ɛɚɜɟ ɞɟɥɨɜɚʃɟɦ ɥɚɫɟɪɫɤɨɝ ɡɪɚɱɟʃɚ ɧɚ ɦɚɬɟɪɢʁɚɥɟ 
ɡɧɚɱɚʁɧɢ ɫɭ ɫɚ ɫɬɚɧɨɜɢɲɬɚ ɩɪɟɞɜɢђɚʃɚ ɨɫɧɨɜɧɢɯ ɮɢɡɢɱɤɢɯ ɩɪɨɰɟɫɚ ɤɨʁɢ ɫɟ ʁɚɜʂɚʁɭ 
ɬɨɤɨɦ ɢɧɬɟɪɚɤɰɢʁɟ. Ɇɨɞɟɥɢ ɨɦɨɝɭʄɚɜɚʁɭ ɞɚ ɫɟ ɩɪɟɞɜɢɞɢ ɩɪɚɝ ɨɲɬɟʄɟʃɚ ɦɚɬɟɪɢʁɚɥɚ, 
ɞɭɛɢɧɭ ɬɨɩʂɟʃɚ ɦɚɬɟɪɢʁɚɥɚ, ɬɟɦɩɟɪɚɬɭɪɧɟ ɩɪɨɮɢɥɟ, ɞɭɛɢɧɭ ɚɛɥɚɰɢʁɟ ɢ ɫɥ. 
Ⱦɨɫɚɞɚɲʃɢ ɦɨɞɟɥɢ ɤɨʁɢ ɫɢɦɭɥɢɪɚʁɭ ɢɧɬɟɪɚɤɰɢʁɭ ɥɚɫɟɪɫɤɨɝ ɫɧɨɩɚ ɫɚ ɤɨɦɩɨɡɢɬɧɢɦ 
ɦɚɬɟɪɢʁɚɥɢɦɚ ɨɝɪɚɧɢɱɟɧɢ ɫɭ ɧɚ ɧɢɠɟ ɢɧɬɟɡɢɬɟɬɟ ɥɚɫɟɪɫɤɨɝ ɡɪɚɱɟʃɚ ɩɪɢ ɤɨʁɢɦɚ ɧɟ 
ɞɨɥɚɡɢ ɞɨ ɚɛɥɚɰɢʁɟ ɦɚɬɟɪɢʁɚɥɚ. ɍ ɧɭɦɟɪɢɱɤɨɦ ɦɨɞɟɥɭ ɤɨʁɢ ʁɟ ɪɚɡɜɢɨ ɤɚɧɞɢɞɚɬ, ɭɡɢɦɚʁɭ 
ɫɟ ɨɛɡɢɪ ɮɚɡɧɢ ɩɪɟɥɚɡɢ (ɬɨɩʂɟʃɟ ɢ ɢɫɩɚɪɚɜɚʃɟ), ɢ ɩɨɫɬɨʁɢ ɦɨɝɭʄɧɨɫɬ ɢɫɬɨɜɪɟɦɟɧɨɝ 
ɢɡɪɚɱɭɧɚɜɚʃɚ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɩɪɨɮɢɥɚ ɢ ɞɭɛɢɧɟ ɚɛɥɚɰɢʁɟ ɦɚɬɟɪɢʁɚɥɚ. ɇɚ ɨɜɚʁ ɧɚɱɢɧ, 
ɨɩɫɟɝ ɥɚɫɟɪɫɤɢɯ ɢɧɬɟɡɢɬɟɬɚ ɡɚ ɤɨʁɟ ʁɟ ɦɨɞɟɥ ɩɪɢɦɟʃɢɜ, ɡɧɚɱɚʁɧɨ ʁɟ ɲɢɪɢ. 
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1. Ʉɜɚɥɢɬɟɬ ɧɚɭɱɧɢɯ ɪɟɡɭɥɬɚɬɚ 

 

1.1 ɇɚɭɱɧɢ ɧɢɜɨ ɢ ɡɧɚɱɚʁ ɪɟɡɭɥɬɚɬɚ 

 

ɍ ɬɨɤɭ ɞɨɫɚɞɚɲʃɟɝ ɪɚɞɚ ɤɚɧɞɢɞɚɬ ɫɟ ɛɚɜɢɨ ɩɪɨɭɱɚɜɚʃɟɦ ɢɧɬɟɪɚɤɰɢʁɟ ɧɚɧɨɫɟɤɭɧɞɧɨɝ ɢ 
ɩɢɤɨɫɟɤɭɧɞɧɨɝ ɥɚɫɟɪɫɤɨɝ ɡɪɚɱɟʃɚ ɫɚ ɫɩɟɰɢɮɢɱɧɢɦ ɦɚɬɟɪɢʁɚɥɢɦɚ ɤɚɨ ɲɬɨ ɫɭ ɦɟɬɚɥɧɢ 
ɬɚɧɤɢ ɫɥɨʁɟɜɢ ɤɨʁɢ ɫɭ ɞɟɩɨɧɨɜɚɧɢ ɧɚ ɫɭɩɫɬɪɚɬ ɫɢɥɢɰɢʁɭɦɚ, ɫɚ ɩɨɫɟɛɧɢɦ ɨɫɜɪɬɨɦ ɧɚ 
Ⱥl/Ti ɢ Ni/Ti ɫɥɨʁɟɜɟ. Ʌɚɫɟɪɫɤɨɦ ɦɨɞɢɮɢɤɚɰɢʁɨɦ ɩɨɜɪɲɢɧɟ ɧɚɧɨɦɟɬɚɪɫɤɢɯ ɫɥɨʁɟɜɚ, 

ɦɨɝɭ ɫɟ ɞɨɞɚɬɧɨ ɩɨɛɨʂɲɚɬɢ ɨɫɨɛɢɧɟ ɦɚɬɟɪɢʁɚɥɚ, ɤɚɨ ɧɚ ɩɪɢɦɟɪ, ɩɨɜɟʄɚɬɢ ɨɬɩɨɪɧɨɫɬ ɧɚ 
ɯɚɛɚʃɟ ɢ ɤɨɪɨɡɢʁɭ, ɩɨɜɟʄɚɬɢ ɛɢɨɤɨɦɩɚɬɢɛɢɥɧɨɫɬ ɦɚɬɟɪɢʁɚɥɚ, ɢɥɢ ɩɨɜɟʄɚɬɢ ɚɩɫɨɪɩɰɢʁɭ 
ɦɚɬɟɪɢʁɚɥɚ ɭ ɨɞɪɟђɟɧɨɦ ɞɟɥɭ ɫɩɟɤɬɪɚ. Ɉɜɚɤɨ ɦɨɞɢɮɢɤɨɜɚɧɢ ɦɚɬɟɪɢʁɚɥɢ ɧɚɲɥɢ ɫɭ 
ɲɢɪɨɤɭ ɩɪɢɦɟɧɭ ɭ ɦɟɞɢɰɢɧɢ ɢ ɢɧɞɭɫɬɪɢʁɢ. Ʉɚɧɞɢɞɚɬ ʁɟ ɞɚɨ ɡɧɚɱɚʁɚɧ ɞɨɩɪɢɧɨɫ ɭ 
ɢɞɟɧɬɢɮɢɤɚɰɢʁɢ ɞɨɦɢɧɚɬɧɢɯ ɩɪɨɰɟɫɚ ɡɚ ɮɨɪɦɢɪɚʃɟ ɪɚɡɥɢɱɢɬɢɯ ɦɨɪɮɨɥɨɲɤɢɯ 
ɫɬɪɭɤɬɭɪɚ, ɡɚ ɫɢɧɬɟɡɭ ɨɞɝɨɜɚɪɚʁɭʄɢɯ ɢɧɬɟɪɦɟɬɚɥɧɢɯ ʁɟɞɢʃɟʃɚ ɢ ɨɤɫɢɞɧɢɯ ɮɚɡɚ ɤɨɞ 
Al/Ti ɢ Ni/Ti ɜɢɲɟɫɥɨʁɧɢɯ ɫɢɫɬɟɦɚ. Ʉɚɧɞɢɞɚɬ ʁɟ ɩɪɟɞɥɨɠɢɨ ɢ ɧɭɦɟɪɢɱɤɢ ɦɨɞɟɥ ɫɚ 
ɰɢʂɟɦ ɞɚ ɫɟ ɞɟɬɚʂɧɨ ɩɪɨɭɱɟ ɨɩɢɫɚɧɢ ɟɮɟɤɬɢ ɢ ɞɚ ɫɟ ɭɬɜɪɞɟ ɦɟɯɚɧɢɡɦɢ ɤɨʁɢ ɞɨɜɨɞɟ ɞɨ 
ɦɨɞɢɮɢɤɚɰɢʁɟ ɜɢɲɟɫɥɨʁɧɢɯ ɫɢɫɬɟɦɚ ɧɚɧɨɫɟɤɭɧɞɧɢɦ ɢ ɩɢɤɨɫɟɤɭɧɞɧɢɦ ɥɚɫɟɪɫɤɢɦ 
ɡɪɚɱɟʃɟɦ. Ʉɚɨ ɪɟɡɭɥɬɚɬ ɨɜɢɯ ɢɫɬɪɚɠɢɜɚʃɚ ɨɛʁɚɜʂɟɧɨ ʁɟ 8 ɪɚɞɨɜɚ ɭ ɦɟђɭɧɚɪɨɞɧɢɦ 
ɱɚɫɨɩɢɫɢɦɚ ɢ 9 ɫɚɨɩɲɬɟʃɚ ɫɚ ɦɟђɭɧɚɪɨɞɧɢɯ ɢ ɧɚɰɢɨɧɚɥɧɢɯ ɫɤɭɩɨɜɚ. 
 

ɇɚʁɡɧɚɱɚʁɧɢʁɢ ɪɚɞ ɤɚɧɞɢɞɚɬɚ ʁɟ: 

 

[Ⱥ1] B. Salatić, S. Petrović, D. Peruško, M. Čekada, P. Panjan, D. Pantelić, B. Jelenković, 

“Single- and dual-wavelength laser pulses induced modification in 10×(Al/Ti)/Si multilayer 

system”, Applied Surface Science, 360 (2016) 559–565. 

 

ɍ ɨɜɨɦ ɪɚɞɭ ɢɫɩɢɬɢɜɚɧ ʁɟ ɭɬɢɰɚʁ ɢɫɬɨɜɪɟɦɟɧɨɝ ɞɟɥɨɜɚʃɚ ɥɚɫɟɪɫɤɨɝ ɡɪɚɱɟʃɚ ɧɚ ɞɜɟ 
ɬɚɥɚɫɧɟ ɞɭɠɢɧɟ (1064/532 nm) ɧɚ ɚɛɥɚɰɢʁɭ ɢ ɦɨɞɢɮɢɤɚɰɢʁɭ ɦɚɬɟɪɢʁɚɥɚ. ɍɬɜɪђɟɧɨ ʁɟ ɞɚ 
ɞɟɥɨɜɚʃɟ ɥɚɫɟɪɤɨɝ ɡɪɚɱɟʃɚ ɧɚ 1064/532 nm, ɩɪɢ ɱɟɦɭ ɢɧɬɟɡɢɬɟɬ ɞɪɭɝɨɝ ɯɚɪɦɨɧɢɤɚ 
ɢɡɧɨɫɢ ɫɜɟɝɚ 5-10%, ɞɨɜɨɞɢ ɞɨ ɡɧɚɱɚʁɧɨɝ ɩɨɪɚɫɬɚ ɟɮɢɤɚɫɧɨɫɬɢ ɚɛɥɚɰɢʁɟ ɦɚɬɟɪɢʁɚɥɚ ɭ 
ɩɨɪɟђɟʃɭ ɫɚ ɥɚɫɟɪɫɤɢɦ ɡɪɚɱɟʃɟɦ ɧɚ 1064 nm. Ɉɜɚʁ ɮɟɧɨɦɟɧ ɨɛʁɚɲʃɟɧ ʁɟ ɫɢɧɟɪɝɢʁɫɤɢɦ 

ɞɟɥɨɜɚʃɟɦ ɞɜɚ ɩɪɨɰɟɫɚ, ɥɢɧɟɚɪɧɟ ɟɤɫɰɢɬɚɰɢʁɟ ɢ ɫɭɞɚɪɧɟ ɟɤɫɰɢɬɚɰɢʁɟ. Ʌɢɧɟɚɪɧɚ 
ɟɤɫɰɢɬɚɰɢʁɚ ɧɚ 532 nm ɡɚɩɨɱɢʃɟ ɫɭɞɚɪɧɭ ɟɤɫɰɢɬɚɰɢʁɭ ɨɛɟɡɛɟʄɢɜɚʃɟɦ ɢɧɢɰɢʁɚɥɧɢɯ 
ɫɥɨɛɨɞɧɢɯ ɟɥɟɤɬɪɨɧɚ ɭ Si ɩɨɞɥɨɡɢ ɤɨʁɢ ɫɭ ɧɟɨɩɯɨɞɧɢ ɡɚ ɫɬɜɚɪɚʃɟ ɟɥɟɤɬɪɨɧɫɤɟ ɥɚɜɢɧɟ. 
ɂɫɬɨɜɪɟɦɟɧɨ, ɭ ɨɜɨɦ ɪɚɞɭ ɤɚɧɞɢɞɚɬ ʁɟ ɩɪɟɞɥɨɠɢɨ ɧɭɦɟɪɢɱɤɢ ɦɨɞɟɥ ɤɨʁɢ ɫɢɦɭɥɢɪɚ 
ɞɟɥɨɜɚʃɟ ɧɚɧɨɫɟɤɭɧɞɧɨɝ ɥɚɫɟɪɫɤɨɝ ɢɦɩɭɥɫɚ ɫɚ ɜɢɲɟɫɥɨʁɧɢɦ ɫɢɫɬɟɦɢɦɚ ɢ ɤɨʁɢ ʁɟ 
ɩɨɤɚɡɚɨ ɞɨɛɪɨ ɩɨɞɭɞɚɪɚʃɟ ɫɚ ɟɤɫɩɟɪɢɦɟɧɬɨɦ.  



 

1.2 ɍɬɢɰɚʁ ɧɚɭɱɧɢɯ ɪɚɞɨɜɚ 

 

ɍɬɢɰɚʁ ɧɚɭɱɧɢɯ ɪɚɞɨɜɚ ɩɪɟɦɚ ɉɪɚɜɢɥɧɢɤɭ ɨ ɩɨɫɬɭɩɤɭ, ɧɚɱɢɧɭ ɜɪɟɞɧɨɜɚʃɚ ɢ 
ɤɜɚɧɬɢɬɚɬɢɜɧɨɦ ɢɫɤɚɡɢɜɚʃɭ ɧɚɭɱɧɨɢɫɬɪɚɠɢɜɚɱɤɢɯ ɪɟɡɭɥɬɚɬɚ ɢɫɬɪɚɠɢɜɚɱɚ ɨɝɥɟɞɚ ɫɭ ɭ 
ɛɪɨʁɭ ɰɢɬɚɬɚ ɛɟɡ ɫɚɦɨɰɢɬɚɬɚ. ɉɨɞɚɰɢ ɨ ɰɢɬɢɪɚɧɨɫɬɢ ɧɚɭɱɧɢɯ ɪɚɞɨɜɚ ɤɚɧɞɢɞɚɬɚ ɫɭ 
ɞɟɬɚʂɧɢʁɟ ɨɩɢɫɚɧɢ ɭ ɬɚɱɤɚɦɚ 1.3 ɢ 4., ɤɚɨ ɢ ɭ ɩɪɢɥɨɝɭ. 

 

1.3 ɉɨɡɢɬɢɜɧɚ ɰɢɬɢɪɚɧɨɫɬ ɧɚɭɱɧɢɯ ɪɚɞɨɜɚ 

 

ɉɪɟɦɚ ɛɚɡɢ Web Of Science, ɨɛʁɚɜʂɟɧɢ ɪɚɞɨɜɢ ɤɚɧɞɢɞɚɬɚ ɫɭ ɰɢɬɢɪɚɧɢ ɭɤɭɩɧɨ 11 ɩɭɬɚ, 
ɨɞ ɱɟɝɚ 9 ɩɭɬɚ ɢɡɭɡɢɦɚʁɭʄɢ ɚɭɬɨɰɢɬɚɬɟ. 
ɉɨɞɚɰɢ ɨ ɰɢɬɢɪɚɧɨɫɬɢ ɩɪɟɦɚ ɛɚɡɢ Web Of Science ɫɭ ɞɚɬɢ ɭ ɩɪɢɥɨɝɭ. 

 

1.4 ɉɚɪɚɦɟɬɪɢ ɤɜɚɥɢɬɟɬɚ ɱɚɫɨɩɢɫɚ 

 

Ɋɚɞɨɜɢ ɨɛʁɚɜʂɟɧɢ ɨɞ ɫɬɪɚɧɟ ɤɚɧɞɢɞɚɬɚ ɪɚɡɜɪɫɬɚɧɢ ɫɭ ɩɪɟɦɚ ɤɜɚɥɢɬɟɬɭ ɱɚɫɨɩɢɫɚ ɧɚ 
ɫɥɟɞɟʄɢ ɧɚɱɢɧ: 
 

 2 ɪɚɞɚ ɭ ɦɟђɭɧɚɪɨɞɧɢɦ ɱɚɫɨɩɢɫɢɦɚ ɢɡɭɡɟɬɧɟ ɜɪɟɞɧɨɫɬɢ (Ɇ21ɚ), Applied Surface 

Science  (ɂɎ=3.387, ɋɇɂɉ=1.225) ɢ Laser Physics (ɂɎ=3.605, ɋɇɂɉ=0.531). 

 2 ɪɚɞɚ ɭ ɜɪɯɭɧɫɤɢɦ ɦɟђɭɧɚɪɨɞɧɢɦ ɱɚɫɨɩɢɫɢɦɚ (Ɇ21), Journal of Optics 

(ɂɎ=2.059, ɋɇɂɉ=0.746) ɢ Materials Chemistry and Physics (ɂɎ=2.259, 

ɋɇɂɉ=0.902). 

 4 ɪɚɞɚ ɭ ɢɫɬɚɤɧɭɬɢɦ ɦɟђɭɧɚɪɨɞɧɢɦ ɱɚɫɨɩɢɫɢɦɚ (Ɇ22), Optics & Laser 

Technology (ɂɎ=1.649, ɋɇɂɉ=1.298), Optical and Quantum Electronics 

(ɂɎ=1.290, ɋɇɂɉ=0.629), Materials and Manufacturing Processes (ɂɎ=1.888, 

ɋɇɂɉ=1.170) ɢ Physica  Scripta (ɂɎ=1.204, ɋɇɂɉ=0.472). 

 

ɍɤɭɩɚɧ ɢɦɩɚɤɬ ɮɚɤɬɨɪ ɨʁɚɜʂɟɧɢɯ ɪɚɞɨɜɚ ʁɟ ɂɎ=17.341. Ⱦɨɞɚɬɧɢ ɛɢɛɥɢɨɦɟɬɪɢʁɫɤɢ 
ɩɨɤɚɡɚɬɟʂɢ ɩɪɟɦɚ ɍɩɭɬɫɬɜɭ ɨ ɧɚɱɢɧɭ  ɩɢɫɚʃɚ  ɢɡɜɟɲɬɚʁɚ ɨ ɢɡɛɨɪɢɦɚ ɭ ɡɜɚʃɚ ɤɨʁɟ ʁɟ 
ɭɫɜɨʁɢɨ Ɇɚɬɢɱɧɢ ɨɞɛɨɪ ɡɚ ɮɢɡɢɤɭ ɞɚɬɢ ɫɭ ɭ ɫɥɟɞɟʄɨʁ ɬɚɛɟɥɢ: 
 

 ɂɎ Ɇ ɋɇɂɉ 

ɍɤɭɩɧɨ 17.341 56 6.973 

ɍɫɪɟɞʃɟɧɨ ɩɨ ɱɥɚɧɤɭ 2.168 7 0.872 

ɍɫɪɟɞʃɟɧɨ ɩɨ ɚɭɬɨɪɭ 2.187 7.14 0.878 

 

 

1.5 ɋɬɟɩɟɧ ɫɚɦɨɫɬɚɥɧɨɫɬɢ ɢ ɫɬɟɩɟɧ ɭɱɟɲʄɚ ɤɚɧɞɢɞɚɬɚ ɭ ɪɟɚɥɢɡɚɰɢʁɢ ɪɚɞɨɜɚ ɭ ɧɚɭɱɧɢɦ 
ɰɟɧɬɪɢɦɚ ɭ ɡɟɦʂɢ ɢ ɢɧɨɫɬɪɚɧɫɬɜɭ 

 

ɍ ɪɟɚɥɢɡɚɰɢʁɢ ɧɚɭɱɧɢɯ ɪɚɞɨɜɚ ɤɚɧɞɢɞɚɬ ʁɟ ɭɱɟɫɬɜɨɜɚɨ ɩɪɟ ɫɜɟɝɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɢɦ 
ɪɚɞɨɦ, ɲɬɨ ɩɨɞɪɚɡɭɦɟɜɚ ɩɨɫɬɚɜɤɭ ɫɚɦɨɝ ɟɤɫɩɟɪɢɦɟɧɬɚ ɢ ɥɚɫɟɪɫɤɨ ɨɡɪɚɱɢɜɚʃɟ ɭɡɨɪɚɤɚ. 



Ɉɫɢɦ ɬɨɝɚ, ɤɚɧɞɢɞɚɬ ʁɟ ɫɚɦɨɫɬɚɥɧɨ ɪɚɡɜɢɨ ɢ ɧɭɦɟɪɢɱɤɢ ɦɨɞɟɥ ɤɨʁɢ ɫɢɦɭɥɢɪɚ 
ɢɧɬɟɪɚɤɰɢʁɭ ɧɚɧɨɫɟɤɭɧɞɧɨɝ ɢ ɩɢɤɨɫɟɤɭɧɞɧɨɝ ɥɚɫɟɪɫɤɨɝ ɡɪɚɱɟʃɚ ɫɚ ɜɢɲɟɫɥɨʁɧɢɦ 
ɬɚɧɤɢɦ ɦɚɬɟɪɢʁɚɥɢɦɚ. Ⱦɟɬɚʂɚɧ ɨɩɢɫ ɭɱɟɲʄɚ ɤɚɧɞɢɞɚɬɚ ɭ ɪɟɚɥɢɡɚɰɢʁɢ ɩɨʁɟɞɢɧɢɯ 
ɧɚɭɱɧɢɯ ɪɚɞɨɜɚ ɞɚɬ ʁɟ ɭ ɬɚɱɤɢ 5. 

 

1.6 ȿɥɟɦɟɧɬɢ ɩɪɢɦɟʃɢɜɨɫɬɢ ɧɚɭɱɧɢɯ ɪɟɡɭɥɬɚɬɚ 

 

Ʉɚɤɨ ɫɭ ɢɫɬɪɚɠɢɜɚʃɚ ɤɚɧɞɢɞɚɬɚ ɛɢɥɚ ɮɨɤɭɫɢɪɚɧɚ ɧɚ ɞɨɛɢʁɚʃɟ ɫɩɟɰɢɮɢɱɧɢɯ 
ɩɨɜɪɲɢɧɫɤɢɯ ɫɬɪɭɤɬɭɪɚ ɤɚɨ ɲɬɨ ɫɭ ɩɚɪɚɥɟɥɧɟ ɩɟɪɢɨɞɢɱɧɟ ɫɬɪɭɤɬɭɪɟ, ɨɜɢ ɪɟɡɭɥɬɚɬɢ 
ɦɨɝɭ ɛɢɬɢ ɩɪɢɦɟʃɢɜɢ ɭ ɢɡɪɚɞɢ ɲɬɚɦɩɚɧɢɯ (embossed) ɯɨɥɨɝɪɚɦɚ. Ⱦɪɭɝɢ ɞɟɨ 
ɢɫɬɪɚɠɢɜɚʃɚ ɤɚɧɞɢɞɚɬɚ ɤɨʁɚ ɫɟ ɬɢɱɭ ɢɫɩɢɬɢɜɚʃɚ ɭɬɢɰɚʁɚ ɢɫɬɨɜɪɟɦɟɧɨɝ ɞɟɥɨɜɚʃɚ 
ɥɚɫɟɪɫɤɨɝ ɡɪɚɱɟʃɚ ɧɚ ɞɜɟ ɬɚɥɚɫɧɟ ɞɭɠɢɧɟ (1064/532 nm) ɧɚ ɚɛɥɚɰɢʁɭ ɬɚɧɤɢɯ ɫɥɨʁɟɜɚ ɢ 
ɩɨɥɭɩɪɨɜɨɞɧɢɤɚ ɦɨɝɭ ɧɚʄɢ ɩɪɚɤɬɢɱɧɭ ɩɪɢɦɟɧɭ ɭ ɨɛɥɚɫɬɢ ɦɢɤɪɨɦɚɲɢɧɫɬɜɚ 
(micromachinig). 

 

2. ɇɨɪɦɢɪɚʃɟ ɛɪɨʁɚ ɤɨɚɭɬɨɪɫɤɢɯ ɪɚɞɨɜɚ 

 

ɋɜɢɯ ɨɫɚɦ ɪɚɞɨɜɚ ɤɚɧɞɢɞɚɬɚ, ɫɩɚɞɚ ɭ ɝɪɭɩɭ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɢɯ ɪɚɞɨɜɚ ɭ ɩɪɢɪɨɞɧɨ-

ɦɚɬɟɦɚɬɢɱɤɢɦ ɧɚɭɤɚɦɚ. ɉɪɟɦɚ ɉɪɚɜɢɥɧɢɤɭ ɨ ɩɨɫɬɭɩɤɭ, ɧɚɱɢɧɭ ɜɪɟɞɧɨɜɚʃɚ ɢ 
ɤɜɚɧɬɢɬɚɬɢɜɧɨɦ ɢɫɤɚɡɢɜɚʃɭ ɧɚɭɱɧɨɢɫɬɪɚɠɢɜɚɱɤɢɯ ɪɟɡɭɥɬɚɬɚ ɢɫɬɪɚɠɢɜɚɱɚ, 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɢ ɪɚɞɨɜɢ ɫɟ ɩɪɢɡɧɚʁɭ ɫɚ ɩɭɧɢɦ ɛɪɨʁɟɦ ɛɨɞɨɜɚ ɭɤɨɥɢɤɨ ʁɟ ɛɪɨʁ ɤɨɚɭɬɨɪɚ 
ɞɨ 7. ɉɪɟɦɚ ɨɜɨɦ ɩɪɨɩɢɫɭ, ɪɚɞɨɜɢ ɤɨʁɢ ɫɭ ɨɡɧɚɱɟɧɢ ɫɚ [Ⱥ1], [Ȼ1] ɢ [ȼ2] (ɫɩɢɫɚɤ 
ɩɭɛɥɢɤɚɰɢʁɚ) ɫɭ ɜɪɟɞɧɨɜɚɧɢ ɫɚ ɩɭɧɢɦ ɛɪɨʁɟɦ ɛɨɞɨɜɚ, ɞɨɤ ɫɭ ɨɫɬɚɥɢ ɪɚɞɨɜɢ ɧɨɪɦɢɪɚɧɢ 
ɭ ɫɤɥɚɞɭ ɫɚ ɩɪɚɜɢɥɧɢɤɨɦ. ɍɤɭɩɚɧ ɛɪɨʁ ɛɨɞɨɜɚ ɤɚɧɞɢɞɚɬɚ ɩɪɟ ɢ ɩɨɫɥɟ ɧɨɪɦɢɪɚʃɚ 
ɢɡɧɨɫɢ 66.3 ɢ 56.13, ɪɟɫɩɟɤɬɢɜɧɨ, ɢ ɞɚɬɢ ɫɭ ɭ ɬɚɛɟɥɚɦɚ ɭ ɞɟɥɭ ɢɡɜɟɲɬɚʁɚ ɤɨʁɢ ɨɩɢɫɭʁɟ 
ɟɥɟɦɟɧɬɟ ɡɚ ɤɜɚɧɬɢɬɚɬɢɜɧɭ ɨɰɟɧɭ ɧɚɭɱɧɨɝ ɞɨɩɪɢɧɨɫɚ ɤɚɧɞɢɞɚɬɚ. 
 

3. ɍɱɟɲʄɟ ɢ ɪɭɤɨɜɨђɟʃɟ ɩɪɨʁɟɤɬɢɦɚ, ɩɨɬɩɪɨʁɟɤɬɢɦɚ ɢ ɩɪɨʁɟɤɬɧɢɦ ɡɚɞɚɰɢɦɚ 

 

Ʉɚɧɞɢɞɚɬ ʁɟ ɭɱɟɫɬɜɨɜɚɨ ɢɥɢ ɭɱɟɫɬɜɭʁɟ ɧɚ ɫɥɟɞɟʄɢɦ ɩɪɨʁɟɤɬɢɦɚ: 
 

 ɇɚɰɢɨɧɚɥɧɢ ɩɪɨʁɟɤɚɬ ɨɫɧɨɜɧɢɯ ɢɫɬɪɚɠɢɜɚʃɚ „ɏɨɥɨɝɪɚɮɫɤɟ ɦɟɬɨɞɟ ɝɟɧɟɪɢɫɚʃɚ 
ɫɩɟɰɢɮɢɱɧɢɯ ɬɚɥɚɫɧɢɯ ɮɪɨɧɬɨɜɚ ɡɚ ɟɮɢɤɚɫɧɭ ɤɨɧɬɪɨɥɭ ɤɜɚɧɬɧɢɯ ɤɨɯɟɪɟɧɬɧɢɯ 
ɟɮɟɤɚɬɚ ɭ ɢɧɬɟɪɚɤɰɢʁɢ ɚɬɨɦɚ ɢ ɥɚɫɟɪɚ”, Ɉɂ 171017, ɤɨʁɢ ɮɢɧɚɧɫɢɪɚ 
Ɇɢɧɢɫɬɚɪɫɬɜɨ ɩɪɨɫɜɟɬe, ɧɚɭɤe ɢ ɬɟɯɧɨɥɨɲɤoɝ ɪɚɡɜɨʁa. 

 ɉɪɨʁɟɤɚɬ ɛɢɥɚɬɟɪɚɥɧɟ ɫɚɪɚɞʃɟ ɫɚ Ɋɟɩɭɛɥɢɤɨɦ ɏɪɜɚɬɫɤɨɦ “ɋɢɧɬɟɡɚ, 
ɦɨɞɢɮɢɤɚɰɢʁɚ ɢ ɤɚɪɚɤɬɟɪɢɡɚɰɢʁɚ ɤɨɦɩɥɟɤɫɧɢɯ ɫɬɪɭɤɬɭɪɚ ɭ ɬɚɧɤɨɫɥɨʁɧɢɦ 
ɫɢɫɬɟɦɢɦɚ ɩɨɦɨʄɭ ɥɚɫɟɪɫɤɨɝ ɢ ʁɨɧɫɤɨɝ ɡɪɚɱɟʃɚ” (2016-2017). 

 ɉɪɨʁɟɤɚɬ ɛɢɥɚɬɟɪɚɥɧɟ ɫɚɪɚɞʃɟ ɫɚ Ɋɟɩɭɛɥɢɤɨɦ Ȼɟɥɨɪɭɫɢʁɨɦ “Ʌɚɫɟɪɫɤɢ-

ɢɧɞɭɤɨɜɚɧɟ ɩɟɪɢɨɞɢɱɧɟ ɩɨɜɪɲɢɧɫɤɟ ɫɬɪɭɤɬɭɪɟ ɭ ɞɢɟɥɟɤɬɪɢɰɢɦɚ ɢ 
ɩɨɥɭɩɪɨɜɨɞɧɢɰɢɦɚ ɡɚ ɧɚɧɨɮɨɬɨɧɫɤɟ ɬɟɯɧɨɥɨɝɢʁɟ” (2016-2017). 

 

Ʉɚɧɞɢɞɚɬ ʁɟ ɛɢɨ ɪɭɤɨɜɨɞɢɥɚɰ ɫɥɟɞɟʄɟɝ ɩɪɨʁɟɤɬɚ: 



 ɂɧɨɜɚɰɢɨɧɢ ɩɪɨʁɟɤɚɬ Ɍɢɩ 1 “ɍɪɟђɚʁ ɡɚ ɫɩɟɤɬɪɨɫɤɨɩɫɤɭ ɚɧɚɥɢɡɭ ɛɢɨɥɨɲɤɢɯ 
ɭɡɨɪɚɤɚ”, ɨɞɨɛɪɟɧɨɝ ɩɨɞ ɟɜɢɨɞɟɧɰɢɨɧɢɦ ɛɪɨʁɟɦ ɩɪɢʁɚɜɟ 451-03-00605/2012-

16//158, ɤɨʁɢ ʁɟ ɬɨɤɨɦ 2012. ɝɨɞɢɧɟ ɮɢɧɚɧɫɢɪɚɥɨ Ɇɢɧɢɫɬɚɪɫɬɜɨ ɩɪɨɫɜɟɬe, ɧɚɭɤe 

ɢ ɬɟɯɧɨɥɨɲɤoɝ ɪɚɡɜɨʁa. 

 

Ɋɭɤɨɜɨђɟʃɟ ɢɧɨɜɚɰɢɨɧɢɦ ɩɪɨʁɟɤɬɨɦ ʁɟ ɞɨɤɭɦɟɧɬɨɜɚɧɨ ɭ ɩɪɢɥɨɝɭ. 
 

 

4. ɍɬɢɰɚʁ ɧɚɭɱɧɢɯ ɪɟɡɭɥɬɚɬɚ 

 

ɍɬɢɰɚʁ ɧɚɭɱɧɢɯ ɪɟɡɭɥɬɚɬɚ ɩɪɟɦɚ ɉɪɚɜɢɥɧɢɤɭ ɨ ɩɨɫɬɭɩɤɭ, ɧɚɱɢɧɭ ɜɪɟɞɧɨɜɚʃɚ ɢ 
ɤɜɚɧɬɢɬɚɬɢɜɧɨɦ ɢɫɤɚɡɢɜɚʃɭ ɧɚɭɱɧɨɢɫɬɪɚɠɢɜɚɱɤɢɯ ɪɟɡɭɥɬɚɬɚ ɢɫɬɪɚɠɢɜɚɱɚ ɨɝɥɟɞɚ ɫɭ ɭ 
ɛɪɨʁɭ ɰɢɬɚɬɚ ɛɟɡ ɫɚɦɨɰɢɬɚɬɚ. Ɋɚɞɨɜɢ ɤɚɧɞɢɞɚɬɚ ɫɭ ɞɨ ɫɚɞɚ ɰɢɬɢɪɚɧɢ (ɩɪɟɦɚ ɛɚɡɢ Web 
Of Science) ɧɚ ɫɥɟɞɟʄɢ ɧɚɱɢɧ: 
 

[Ȼ1] S. Petrović, B. Salatić, D. Milovanović, V. Lazović, Lj. Živković, M. Trtica and B. 
Jelenković, ”Agglomeration in core-shell structure of CuAg nanoparticles synthesized by the 

laser ablation of Cu target in aqueous solutions”, Journal of Optics, 17 (2015) 025402 

(6pp). 

 A. Sakthisabarimoorthi, M. Jose, S. A. Martin Britto Dhas,  S. Jerome Das, 

„Fabrication of Cu@Ag core–shell nanoparticles for nonlinear optical applications”, 

Journal Of Materials Science-Materials In Electronics   Volume: 28   Issue: 6   Pages: 

4545-4552   Published: MAR 2017 

 J. Laloy, H. Haguet, L. Alpan, V. Mancier, J. Mejia, S. Levi, J.M. Dogne, S. Lucas, C. 

Rousse, P. Fricoteaux, “Characterization of core/shell Cu/Ag nanopowders 

synthesized by electrochemistry and assessment of their impact on hemolysis, platelet 

aggregation, and coagulation on human blood for potential wound dressing use”, 

Journal Of Nanoparticl Research   Volume: 19   Issue: 8     Article Number: 266   

Published: JUL 27 2017 

 

[Ȼ2] Suzana Petrovic, D. Milovanovic, B. Salatic, D. Perusko, J. Kovac, G. Drazic, M. 

Mitric, M. Trtica, B. Jelenkovic, “Composition and structure of NiAu nanoparticles formed 

by laser ablation of Ni target in Au colloidal solution”, Materials Chemistry and Physics, 

166 (2015) 223-232. 

 Vincenzo Amendola, Stefano Scaramuzza, Francesco Carraro, Elti Cattaruzza, 

“Formation of alloy nanoparticles by laser ablation of Au/Fe multilayer films in 

liquid environment”, Journal of Colloid and Interface Science  Volume: 489  Pages: 

18–27 Published: MAR 2017 

 J. Sopoušeka, A. Kryštofová, M. Premović, O. Zobač, S. Polsterová, P. Broža, J. 
Buršík, “Au-Ni nanoparticles: Phase diagram prediction, synthesis, characterization, 

and thermal stability”, CALPHAD-Computer Coupling Of Phase Diagrams And 

Thermochemistry   Volume: 58   Pages: 25-33   Published: SEP 2017 



[ȼ1] S.M. Petrovic, D. Perusko, B. Salatic, I. Bogdanovic-Radovic, P. Panjan, B.Gakovic, D. 

Pantelic, M. Trtica, B. Jelenkovic, “Laser induced damage/ablation morphology on the 

8(Al/Ti)/Si system in different ambient conditions”, Optics & Laser Technology, 54 (2013) 

22–29. 

 AN Rong, TIAN Yanhong, KONG Lingchao, WANG Chunqing, CHANG Shuai, 

”Laser-ignited self-propagating behavior ofself-supporting nano-scaled Ti/Al 

multilayer films”, Acta Metallurgica Sinica Volume: 50   Issue: 8   Pages: 937-

943   Published: AUG 11 2014 

 Wanqin Zhao, Wenjun Wang , Xuesong Mei, Gedong Jiang, Bin Liu, “Investigations 

of morphological features of picosecond dual-wavelength laser ablation of stainless 

steel”, Optics and Laser Technology Volume: 58   Pages: 94-99   Published: JUN 

2014 

 Rong An, Yanhong Tian, Chunqing Wang, “Effect of modulation structure on the 

laser-ignited self-propagating behavior of Ti/Al multilayer films”, 2014 15
th

 

international conference on electronic packaging technology (ICEPT)   Pages: 1530-

1533   Published: 2014 

[ȼ2] B. Salatić, S. Petrović, D. Peruško, M. Čekada, B. M. Jelenković, D. V. Pantelić, “Laser 

irradiation of 10(Ni/Ti)/Si multilayers at different wavelengths”,  Optical and Quantum 

Electronics, (2016) 48: 314. 

 B. G. Kelly, A. Loether, K. M. Unruh, and M. F. DeCamp, “X-ray diffraction study 

of laser-driven solid-state diffusional mixing and new phase formation in Ni-Pt 

multilayers”, Physical Rewiev B  Volume: 95 Issue: 6  Article number: 064301 

Published: FEB 2017 

 

5. Ʉɨɧɤɪɟɬɚɧ ɞɨɩɪɢɧɨɫ ɤɚɧɞɢɞɚɬɚ ɭ ɪɟɚɥɢɡɚɰɢʁɢ ɪɚɞɨɜɚ ɭ ɧɚɭɱɧɢɦ ɰɟɧɬɪɢɦɚ ɭ 
ɡɟɦʂɢ ɢ ɢɧɨɫɬɪɚɧɫɬɜɭ 

 

Ʉɚɧɞɢɞɚɬ ʁɟ ɫɜɨʁɟ ɢɫɬɪɚɠɢɜɚɱɤɟ ɚɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɨɜɚɨ ɭ ɐɟɧɬɪɭ ɡɚ ɮɨɬɨɧɢɤɭ 
ɂɧɫɬɢɬɭɬɚ ɡɚ ɮɢɡɢɤɭ ɭ Ȼɟɨɝɪɚɞɭ. Ʉɚɧɞɢɞɚɬ ʁɟ ɞɚɨ ɤʂɭɱɧɢ ɞɨɩɪɢɧɨɫ ɭ ɪɚɞɨɜɢɦɚ ɭ 
ɤɨʁɢɦɚ ʁɟ ɩɪɜɢ ɚɭɬɨɪ ([Ⱥ1] ɢ [ȼ2]), ɲɬɨ ɩɨɞɪɚɡɭɦɟɜɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɨ ɨɡɪɚɱɢɜɚʃɟ 
ɭɡɨɪɚɤɚ, ɧɭɦɟɪɢɱɤɢ ɩɪɨɪɚɱɭɧ ɬɟɦɩɟɪɚɬɭɪɫɤɢɯ ɩɪɨɮɢɥɚ, ɩɢɫɚʃɟ ɪɚɞɨɜɚ ɢ 
ɤɨɦɭɧɢɤɚɰɢʁɭ ɫɚ ɪɟɰɟɡɟɧɬɢɦɚ ɱɚɫɨɩɢɫɚ. 
ɍ ɪɚɞɨɜɢɦɚ ɭ ɤɨʁɢɦɚ ʁɟ ɤɨɚɭɬɨɪ ɞɨɩɪɢɧɨɫ ɤɚɧɞɢɞɚɬɚ ʁɟ ɫɥɟɞɟʄɢ: 

 ȿɤɫɩɟɪɢɦɟɧɬɚɥɧɚ ɩɨɫɬɚɜɤɚ ɢ ɨɡɪɚɱɢɜɚʃɟ ɭɡɨɪɚɤɚ ɭ ɬɪɢ ɪɚɡɥɢɱɢɬɟ ɫɪɟɞɢɧɟ: 

ɜɚɡɞɭɯ, ɜɨɞɚ ɢ ɟɬɚɧɨɥ ([Ⱥ2], [ȼ1] ɢ [ȼ4]) 
 ȿɤɫɩɟɪɢɦɟɧɬɚɥɧɚ ɩɨɫɬɚɜɤɚ, ɞɨɛɢʁɚʃɟ ɛɢɦɟɬɚɥɧɢɯ ɧɚɧɨɱɟɫɬɢɰɚ ɥɚɫɟɪɫɤɢɦ 

ɨɡɪɚɱɢɜɚʃɟɦ ɭɡɨɪɚɤɚ ɭ ɜɨɞɢ, ɤɚɪɚɤɬɟɪɢɡɚɰɢʁɚ ɧɚɧɨɱɟɫɬɢɰɚ ɩɪɟɤɨ LIBS ɦɟɬɨɞɟ ɢ 
ɩɢɫɚʃɟ ɞɟɥɨɜɚ ɪɚɞɚ ([Ȼ1] ɢ [Ȼ2]). 

 ɇɭɦɟɪɢɱɤɢ ɩɪɨɪɚɱɭɧ ɬɟɦɩɟɪɚɬɭɪɫɤɢɯ ɩɪɨɮɢɥɚ ɧɚ ɭɡɨɪɤɭ ɦɟɬɨɞɨɦ ɤɨɧɚɱɧɢɯ 
ɟɥɟɦɟɧɚɬɚ ([ȼ3]) 

 



 

ȿɅȿɆȿɇɌɂ ɁȺ ɄȼȺɇɌɂɌȺɌɂȼɇɍ Ɉɐȿɇɍ ɇȺɍɑɇɈȽ 
ȾɈɉɊɂɇɈɋȺ ɄȺɇȾɂȾȺɌȺ 

 

1. Ɉɫɬɜɚɪɟɧɢ ɪɟɡɭɥɬɚɬɢ ɭ ɩɟɪɢɨɞɭ ɩɪɟ ɢɡɛɨɪɚ ɭ ɧɚɭɱɧɨ ɡɜɚʃɟ 

 

Ʉɚɬɟɝɨɪɢʁɚ Ɇ-ɛɨɞɨɜɚ ɩɨ 
ɩɭɛɥɢɤɚɰɢʁɢ 

Ȼɪɨʁ 
ɩɭɛɥɢɤɚɰɢʁɚ 

ɍɤɭɩɧɨ Ɇ-

ɛɨɞɨɜɚ 

ɇɨɪɦɢɪɚɧɢ 
ɛɪɨʁ Ɇ-ɛɨɞɨɜɚ 

Ɇ21ɚ 10 2 20 17.14 

Ɇ21 8 2 16 13.71 

Ɇ22 5 4 20 15.27 

Ɇ33 1 2 2 2 

Ɇ34 0.5 3 1.5 1.27 

Ɇ64 0.2 4 0.8 0.74 

Ɇ70 6 1 6 6 

 

 

2. ɉɨɪɟђɟʃɟ ɫɚ ɦɢɧɢɦɚɥɧɢɦ ɤɜɚɧɬɢɬɚɬɢɜɧɢɦ ɭɫɥɨɜɢɦɚ ɡɚ ɢɡɛɨɪ ɭ ɡɜɚʃɟ ɧɚɭɱɧɢ 
ɫɚɪɚɞɧɢɤ 

 

Ɇɢɧɢɦɚɥɧɢ ɛɪɨʁ Ɇ-ɛɨɞɨɜɚ  ɍɤɭɩɧɨ Ɇ-

ɛɨɞɨɜɚ 

ɇɨɪɦɢɪɚɧɢ 
ɛɪɨʁ Ɇ-ɛɨɞɨɜɚ 

ɍɤɭɩɧɨ 16 66.3 56.13 

Ɇ10+Ɇ20+Ɇ31+Ɇ32+Ɇ33+Ɇ41+Ɇ42 10 58 48.39 

Ɇ11+Ɇ12+Ɇ21+Ɇ22+Ɇ23 6 56 46.39 
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Photonics, Belgrade, Serbia, (2017), 173-173. 

[Ⱦ3] Marko Obradović, Janez Kovač, Suzana Petrović, Vladimir Lazović, Branislav Salatić, 

Jovan Ciganović, Dejan Pjević, Momir Milosavljević, Davor Peruško, „Laser induced 

mixing in multilayered Ti/Ta thin film structures”, Photonica 2017, VI International 

School and Conference on Photonics, Belgrade, Serbia, (2017), 182-182. 

Ђ. ɋɚɨɩɲɬɟʃɚ ɫɚ ɫɤɭɩɚ ɧɚɰɢɨɧɚɥɧɨɝ ɡɧɚɱɚʁɚ ɲɬɚɦɩɚɧɨ ɭ ɢɡɜɨɞɭ (Ɇ64) 

[Ђ1] ɋɭɡɚɧɚ ɉɟɬɪɨɜɢʄ, Ȼɪɚɧɢɫɥɚɜ ɋɚɥɚɬɢʄ, Ⱦɭɛɪɚɜɤɚ Ɇɢɥɨɜɚɧɨɜɢʄ, ȴɢʂɚɧɚ 
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Ȼɪɚɧɢɫɥɚɜ ȳɟɥɟɧɤɨɜɢʄ, “Ʉɚɪɚɤɬɟɪɢɡɚɰɢјɚ ɨɤɫɢɞɧɢɯ ɢ ɛɢɦɟɬɚɥɧɢɯ ɧɚɧɨɱɟɫɬɢɰɚ 
ɮɨɪɦɢɪɚɧɢɯ ɥɚɫɟɪɫɤɨɦ ɚɛɥɚɰɢјɨɦ Cu ɭ ɪɚɡɥɢɱɢɬɢɦ ɪɚɫɬɜɨɪɢɦɚ”, Ɂɛɨɪɧɢɤ 
ɚɩɫɬɪɚɤɚɬɚ ɫɟɞɦɟ ɪɚɞɢɨɧɢɰɟ ɮɨɬɨɧɢɤɟ (2014), ɫɬɪ. 8. 

[Ђ2] ɋɭɡɚɧɚ ɉɟɬɪɨɜɢʄ, Ȼɪɚɧɢɫɥɚɜ ɋɚɥɚɬɢʄ, Ȼɢʂɚɧɚ Ƚɚɤɨɜɢʄ, Ⱦɚɜɨɪ ɉɟɪɭɲɤɨ, Ⱦɟʁɚɧ 
ɉɚɧɬɟɥɢʄ, Ɇɢɥɚɧ Ɍɪɬɢɰɚ, Ȼɪɚɧɢɫɥɚɜ ȳɟɥɟɧɤɨɜɢʄ, ”Пɨɜɪɲɢɧɫɤɚ ɦɨɞɢɮɢɤɚɰɢјɚ 
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ɚɩɫɬɪɚɤɚɬɚ ɱɟɬɜɪɬɟ ɪɚɞɢɨɧɢɰɟ ɮɨɬɨɧɢɤɟ (2011), ɫɬɪ. 17.  

ȿ. Ɉɞɛɪɚʃɟɧɚ ɞɨɤɬɨɪɫɤɚ ɞɢɫɟɪɬɚɰɢʁɚ (M70) 

 [E1] Ȼ. ɋɚɥɚɬɢʄ, “Ʌɚɫɟɪɫɤɚ ɦɨɞɢɮɢɤɚɰɢјɚ ɚɥɭɦɢɧɢјɭɦ-ɬɢɬɚɧɫɤɢɯ ɢ ɧɢɤɥ-ɬɢɬɚɧɫɤɢɯ 
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Ha ocn^ony_.lrr..1-1., 28 y )2-36.3axoua o rrHoBaunouo.i Ae,rarHocrrz (,.CnyN6eHu
rrlacHHK PC",'6p. 1 10/05.ra l8/10 - y .qa,'beM rexcry: 3axon) h [panururaxa^ii ycnoBprMa
KoHI(yptlcarba I4 KpHrepvJyMLIMa 3a u3oopJeanr.r3aropa npoJeKara xolu cq.QuHaHcr4paJy
l,r3 oyueTcl(hx cpeAcTaBa r,r QoHToBa ca BehuHcKhM BJracHutxr_BoM, Kao r,r llpaBHnHhKa o
ycnoBHMa . QuHaucuparsa flpoJeKara urM r.r3rpaAbe^ uuQ_pacrpyKrype gaMelbeHe
peann3aultitz lzuosauiloHllx u pa.eeoiHr.rx npoieKara (..Cnyx6enra'ilairiux PC". 6poi
1_611.1),g4i44cyo_Q4rtyqu 6poj a5_1 -03,33981201 I -16 ot 22.11.2011 . ro4uue u Otniuu
6poj 

'451-03-237212012-14' ot, 28.05.2012.roAHHe, a y Be3Ir ca $r.rHauozpamenr
peilnu3auule oAoopeHHX 14HoBauHoHr.rx IIpoleKaTa npHIaBJbeHHX Ha IaBHH [o3r.rB
b6jaerseH aaHa 08.12.2011. roruHe y auenriona nucry ,,fl"onurura", cne.uehe yroBopHe
cTpaHe:

l. Penv6lura Cn6nia - MuuucraDcrBo troocBere rr HavKe. Eeornal- Hexrarcvua22-
26,11148102199748. MarurrHr4 6poj: 173/9235 (y aa.lrei',r rdxcry:Munucrapcrno), u

2. P earrutaropu I{uonaqrroHor Ilpoj ercra
2.1. Hocu,rau nearnsaulile IrHoBauHoHof nDoreKTa rr DerucrDoBagrr DeaJrn3aroD-

Kpncrar HI$Iz:_ 4o_o-._fiperpe_B.Hua ll8, I I080 3euyn, Eeorpha, III4E' I04669833;
N,taraqlru 6p:oj:202L3574, iy6jexr rHoBauLIoHe AenarHocru yIIHcaH y Perucrap
r.{HoBarlr4oHe Aerarnocrr.r. rroA o3HaKoM 6p. PVO|5106 (V aa;rtina rexcry:
PerucrponaHr.r peaJrr.r3arop/Hocralarl peanr{3aurde) ;

3. PyxoeoAr.urau HHoBarrnoHor npoiercra, Bpanuclan Ca,raruh, JMEI:
302981170039 (y aa-nela reKcry: Pyroeb4nn6u 14uoeaulroHor Ilpojexra); 

'

3aKJr,yqyJy

vroBoP
o cy(funancupau,y pea;rasaquje rrHoBarlr4oqor -upojer<ra no flporpaMy r{HoBarlrroHe

AenarHocrt za 20 I I . ro4uuy

rlnan 1.

Osri\a yroBopoM yrBpbyjy ce rraefyco6Ha npaBa r o6asese yroBopHr4x crpana
Be3aHO 3a Haqr4H u 4uEAM[Ky.peanrr3arlz.le u ycnoBe cyQr.rHaHcr4par6a oyueTcK[rM
gpeAcrBr4Ma I4HosaulroHor rpojercra Tlrulr-,,Ypefaj :a'_inexrpoixoncxy- aHuil43y
OuonouKr,rx y3opaxa" (y Aa-rbeM reKcry: I4uoeaquourz llpotexar). oAo0peHor noA
eBHAeHL(HoHr.n'a 6pojerur ripujaae 451-03-0060512012-1611158, k{a je CacranHrz Aeo oeor
Vroeona (Ilnnnor 11.

Or.iHaircirpame fea,ru^:_aqlrjq Zuosauuouor llp_ojexra je o4o6peHo y rpajamy on 12
Meceuu, a y neprao4y oa 01.06.2012. ao 3f .05.20f3."roAufie.

!-,Br4AeHUuJY,- -KOUrpOly peanr,r3arlr4Je r4 {cTBapeHr.rx pe3ynTaTa rrHoBarlrloHrlx
npoJeKTa Bpuru lvlr.rHr.rcTapcTBo y cKnaAy ca IIpaBrrnHr..rKoM o rrocrynKy eBr{AeHu}rJe,
npe3eHTarlu.le _caApxa.la v [ocTrzfHyTnx pe3ynTaTa Ha prHoBaurroH]rM 14 pa3BoJHuM
nfojerrnua (,,Clyi<6e"uu uacuyrx PC', 6poj l6111).

rl.rran 2.

]4Hosauuouu flpoiexar ce cydzuancfipa oA crpaHe MuuucrapcrBa lroA ycJroBr{Ma:
2.1. [a.i._^ugl'a l4noeauuoHbr llpoj'exra yrepleHa oBr4M VronopoM'xao SuxcHra

LI3Hoc ol 4.D69.280,40 (.rerrzpurrararuonarnesAecerAeBerxa;r,aAaAnecraocauAecer u
40/109 ALrHapa, a Kao :6up 4irnapcKe. [porraBBpeAHocrrr rporxKoBa aHraxoBarLa,
floTpeoHor. paI,a 4 orrpaBAaHrrx MaTepr,r]a.rr-H-r{x TpolrrKoBa^ HeonxoAHux 3a rbetoBy
pea-uu:aurjy y o4o6peHoM nepuoAy oA Ci|.06.2012. ao 31.05.2013. ro4raHe;- 

22. [a lnojcrno'Hocuoua rHonaquonor npojexrar4Ma opraHr.r3arlujaus \laila28.
cras2.w 4.3arbua:

-?.3. Aaje 4upexrnpr KopHcHr.rx 6ecnosparuux 6yuercKr.rx cpeAcraBa perrr.crpoBaHr.r
cyOJeKT HHoBarlHoHe AenarHocrr.r - perilcrpoBaHrr peanH3arop (vnau I l. craB +.
3hrbsa)l'2.4. 

fla 6ecnonparua 6yuercxa cpe.qcrBa uucy neha ol50o/o yroBopeHe rleHe I43

451-03-2372Tut lll58



(uulproHAeBercroAeBeAecerflerxHrsa[a)-irasapa, xao :6up uaxuaAe 3a:
2.4.1. AeorporuxoBa aHraxoBarba norpe6rior pata - if urccHo_yrep
rl3Hocy oA U2.Ug LAHapa 3a ueo repuol 3a KoJrr je QHuaucuparue lzluoei
2.4.1. AeorporuxoBa aHraxoBarba norpe6rioi pata - if urccHo_yrepleH y
ll3Hocy oA U2.Ug LAHapa 3a ueo lrepuol 3a KoJrr je QHuaucuparue lzluoeaur4orEdqu<jnor flpojerra
onoopeJlo I aJ r43Hoc,,Jqoao6p-eHo. Taj ra:not.j,e ,yrepfeu Ha ocuony npe4nocril 6pyro H3Hoca ,,uuonhrop-
MeceUa' Kareropr.rJe \l/llJ) olpeDeHe 3a cBaKo aHraxoBaHo_Qu3r.rrrKo nr4ue - qraHa
upojer<uror ruxia u no ocirosaMa 4oje cBaKr.r peanr.r3arop o6playyuana u ucxasyjerrDoleKTHor TI1Ma u IIo ocHoBaMa KoJe cBaKH peanll3aTon oonaqvHaRa u vcKa?vre v
o4ro-eapajyhem 4eny rorrrr4caHe npuja-ee, a xar.o'je.HaeeAeiro y'O6[acuy A - llpuir'or 3oaro_BapaJyneM .qeny rorrrr4caHe npuJaBe, a r(a^K,g Je.HaBeAeHo y uopacuy A - Ir.punof J

,, laoeJla npoIeKTHH T}{M , Kao fl AoKyMeHTy,,A KOJ14 TIUHI,I CaCTaBHH AeO OBOr yrOBOpa
(Ilpu:ror 2). ?acro-nararLe ruu 4e-norra rzsHoca 6aueicrux cpeAcraBa Bprrrr4 ce Ha ouroEy(Ilpu:ror 2). ?acro_nararLe ruu 4e-norra rasHocd 6Ageicrrax cpeAcraBa Bprrrr4 ce Ha ouroEy
uu'cnenor iranora Pyxono4uorla I4uonaur{oHor Ilpojexra, a 

^n erono npeycruepanarre nuj-e

AO3BOJbeHO;

?.1.^2, Aeo orpaBAaHux nrarepraja"nHr.rx rporumoBa - SraxcHo_ yrnplen y u3Hocy oA
1.99_5.UUU,U0 4uuapa 3a Ueo replroA 3a KoJr.r 1e Qzsaucuparbe lzl-HosauuoHor I lpo.;ex'ra
o4o6peHo, a 3a HaMeHe raKcarr4Buo ua6poiau6 y O6paqr1i A us flpulor4 1 ,,8 : 6yrJer
npojdxra 201 I roauna", xoju qusu cacraeliu aeo osoi Vrosopa.(IIfHnor 2),uro^- - 

- ?.t. fla opranu:aquje yqecHuur y pea,'rusaqujr Irlnonauuonor llpojexra
ooe3oellyJy
cpe4crna lrapruqunaquJe y BucLrHI{ gA uajuame 50% uene rz3 raqKe 2.1. oeor .l,rralr.a,

mro upozawiasu us 4oxyuienra xoju je caCranru.r Aeo.oBor Yronopa (llpu:ror 3 - uzjana
pefHcrpoBaHof pearH3aropa/Hocuoua peanr.r3aurrJe, oAHocHo _ yfoBop r.r3MeDy
peanH3aropa o yqeuhy y peanr43auJt4 [poJeKTa ca AeQuHucaHlrM ooaBe3aMa cBaKor o.q
peanlr3aTopa Kao LI IIoJeAr,rHaqHprM ynararbr4Ma pa3noxeHr.rM rro cTpyKTypr4 r.r BpcTH
cpeacrqeQi _
_ 2.6. Aa cy ce pyKoBoAr,rorlrz cBr.rx opraHla3awtJa - peanr43aropa I4uoaarlLroHor
flnoiexra
u'Pyronorulaq IrluoBaqaouor flpoiexra o6asesanu Aa KoopAr.rnupaiy aKTr.rBHocrIr
gea-ruz:auujorr{ I4HoeaurroHor llpoj'exia y qenrrHr{, a .aa Pyxo'egaunhq-IzlnoBauHoHor
lIpoJeKTa pyKoBoAr{ caMo oBr{M HHoBarIr4oHr4M rrpoJeKToM K0JH ce Qr4HaHcilpa u3
cpeAcraBa oyueTa;

2.7. la cy cacraBHrr leo onor Yronopa:
A) Yroeopg r(oJr4M yrrecHr4uu y peanrr3aululr:.
- MerycooHo oIpeDyJy HoQ{oua peanr{3arlrrJe r.r.pyKoBoAr.roqa r.rHoBaur.roHor rrpoJeKra,

I4rJJr:.DJJIJIft'rtf&Til:#3f '-HvcBorI{HvKoraMoxeHacrarl,Kaope3vnrar- yroBop tl3 qJI. i2.3arcoua. axo je 3axJbyqeH.
E) kouu! paAHr4x Krruxr.rqa ogu. yrolopa o oAronapajyheu paAHoM aHraxoBarby
qJraHoBa I loor exrnor rlrMa.
B) [oxa: b 'tfuuaucujcxoM o6es6e[ersy o4o6peHux 6yuercxnx cpeAcraB-a (Menu.Iuo
III4CMO Y Aea n HMepI(a Ca oBJIaIUneBeM 3a [o[IyFbaBarte, opIIruHaJI OJ'IaHKO coJlo
MeHrrrre ra go6po u:npruer*,e [ocJra Ha r<ojy 

- 
c.e oAHocr.r MeHr4qHo onrautherre,

roTflr{caHe.}r oBepeHe oI cTpaHe oBnauheHor Jrr4ua JeAHor gA peanr.r3aTopa npoJeKTa il
Qoror(oIIr{Jy KaproHa AerroHoBaHrrx rrorrrrrca oBrauheHr4x nr{qa ror I{cror
oea-nragarooa).
llT

flocraerseue MeHrrue r'a_opajy 6uru perucrpoBaHe y Perucrpy MeHrrua-HEC,;r cKnaAy'ca 
Oa,ryrcovr HEC o 6,rnfiium ycnosul.ra. caAplmr,rHr.r u ir-aquuy sohema-Perucrph

vrenilird n on.uauherra (,,C,ryfr6erur rlacuurt PC", 6p. 56lll): o uti-ryy pea-nu:arbp
Mopa AocraBVTu AgKaS_- gAUTaMrraHH ,,Pe3yrraru [perpare MeHHUa - HapoAHa oaHKa
Cpbprie", ca ee6 caira HEC.' 

florcyu^eH;z uade4eun uo1 A), B) u B) cy caApxaHv y flpu.nory 4 onor Yronopa;

rlpoJeKTa yLrecHHuH y peanH3auHJ14 Bpue.y cKnany ca BaxenlrM 3aKoHcKHM rpoflucr.rMa,
o rreMy caqr4rbaBaJy ypeAHy IoKyMeHTa\hJy kr 3a rroTpeoe Ir3BeurTaBaBa -Lvrr4HlrcTapcTBa.

rlnan 3.

^ Cpe4crBa H3 LrraHa2. ra\L<a 2.4. ovoy _Ylqqopq Muuucrapc'rao ynnahyje na paqyH
Peruc^rponaHor peanl43aropa .6poj :160-266189-13. ca ua:iraxon' ,,cy(ifrHaHcraparse
peanH:hrluje 14Ho^nauuoHor rrpoJeKra ro yroBopy 6poj:451-03-2372 fhn lASS

AcrnaTa OyuercKHx cpqAcT4qa rr3 craBa l. oBor qraHa ce Bprxu y ABe pare oI qera
npBa para y. I?qr1cJ^on 1.496.250,00 Auuapa, ro rrornncunaruy Vroaopa, a Apyra para y
r43Hocy oA 496. i 5U,UU 4uuapa uo o4obpemy [plrMJbeHor nonyroArrrrrmer r{3BerxraJa, a y

raqKe 2.1. oBor :naga, r<ojra Lr3Hoc . 6yuercxzx cpeAcraBa ce
yrnp[yje y Bt4cr4HLI

mata)-lurugpa, xao :6up nax
oA

V OKBI,IDV UCHE' t.9q5.000,00tr4nosaquoHor Ilpojerra
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g4naAy ca naKBrr.4HrlM MoryhHocrr4Ma 6yuera
Mnuubrapcrna.

rlnan 4.

^ Opranusarlqje xoje yygcrpyjy y pewruzaquju Znonauuonor llpojexra
PyKoBoA4nau 14HoBauuoHor I lpoJeKra ce ooaBe3yjy_:

4.1. fla carrracHo yrBpbyji. onpan4aHy noril"e6y 3a npoMeHy y IIpojeKrHoM rI4My
l4HoeauuoHor flooiexra- o Koror flocrr4rHvTor carJracHocrr{ Manucraocreo [ucN,{eHo
o6aseruraea Pyrcdeonnnau 

-ldHoeauhoHor " flpoiercra. O oao6p6noi rpoMeHho6aseruraea PyrcoeoAnnau JfHoeauhoHor ".flpojercra. O_ oao6penoj _ rpoMeHLI
MranHcrancrso iaqurbaBa aKr ca [D]1Jlo3r.rMa KorH ce vJraxv v llpu,ror 1 osor Vroeopa -Munracrapcrso iaqumaBa aKr ca rpuno3rrua xoju 

-ce-ynaxy y flpuror I osdr Yronopa -
4eo O6pasuqA flpuror 3 ,,Ta6e:ra'npojexrHu rraur";

4.2. fia:aje4uuvxn caquHe u uorunruy, a Hocuraq peanrrsarluje MuurcrapcrBy
/IO_CTaBI4:

4.2.1. HajxacH_uje ao 15.12,2012. roAr{He [r4cMeHrr rroJryroArrrrrLrr rr3Berrrraj o roxy
pe-anlr3a-u r41 e 14 H oeaqu o_H g q ! lp.q eKra. a

4.2.2. uajxacnraje ao 15.06.2013. roar.tre,.q6jeaumeHrr saBprrrHr{ rrrcMeHn u:seruraj o
rrocrr.rrH VTIM pe3vJrrarul,ra I4Ho sauu oHo r [Ipb i exra.

Cacrae^Hra heo r.rseeuraja uz raqKe 4.2. 'osor qraHa qHHe:

- nornyHa_y axypHa Qr.rHaHclrJcKa AoKyMeHrarIrrJa o HaMeHcKoM TporxerLy cpelcTaBa
KoJHMa ce lzluoeauuouu llpolexar OHHaHCHpa u
- rrprcMeHrr HaJro3rr Pyxbn"ogzouh I4HosiuuoHor flpojexm :a cBaKo noje4unavuo
paclonaraBe 6yuercxui',r cpegcreulra.^ Yxorzxb no:ryroAurumu Ianrr 3aBprrruu usneurraj Fg AocraBe. y poKy, Irn]I
npHMJbeHH r.{3Be[rTaJrr HHCy CaqUFbeHH y CKnaAy Ca OB]rM y|OBOpOM, lvlHHHCTapC{BO
ooycTaBJba 4aJbe QHHaHcr4parbe no oBoM yfoBopy H rroKpene nocTyrraK noBJanaJa
ylnaneHHx oyueTcr(ux cpencTaBa. onHocHo rrocryfla y cKnaAy ca qJraHoM o. cTaB /. oBof
Vroeopa:

^ 4.3. Aa MunucrapcrBy AocraBe rpaxeHe repr4oAr4qHe rr3Beurraj.e-4r-r0onrr,taqzje,
gIHocHo oMofyne HenocpeAaH.yBr4A y Hqq,ilH H IHHaMHKy peanlr3auHje rHoBaul{oHof
I lpoJeKTa y poKy H Ha HaqHH KoJra oApeAr4 lYluHllcrapcTBo.

rlran 5.

flopea o6anesa r{3 rrJraHa 4. raqxe 4.1.- 4.3. oeor Yroeopa, PyxoBoAlanau
14 Frosaur.roi{or flpoj exr a, r4Ma o6aee:y :

. 5.1. 4a 
- 
u-enocpegno rcooplunupa aKTrrBHocrpr pea,rusaquje IrlHosaul4oHot

flnoierra:
3.2. Aa LBLa)e [I4cMeHH HaJIor, oAHpc+g carnacHocr_3a.pacnopeA yKynHor

H3HOca cpelcraBa ooe3oeDeHHx 3a peanH3auHJy 14HoBauHoHor llpoJeKTa,,r(oJa ITHCMeHa

cy cacranuz Aeo AoKyMeuiaquje xoja ce upunake ys u:neurraje ui .i,rasa 4. iaqxe 4.2. u
4.3. osor Vrosona:

5.3. aa bnojuu nornl{coM uoraplyje rarrHocr unsopuaqtla y repuoruqHuM,
nonyronuurseM H 3aBpurHoM H3BeuTaJy;' 5.4..Aa peAoBHo r,r nornyHo usEieurasa MuHncrapcrBo o aKTr.rBHocrllua xoje ce
n peays qrvlaj y y -uy"'by pe a:rueau rzj e 14 u o ea u H onor II poj exr:a ;

-5.5. aa Mr4Hr4cTapcTBy npeAnaxe Mepe oA 3Har{aJa 3a ycneuHo oKoHrraBe LrItLr

yuanpe! erse paAa na IrlHoeauironbn llpoj exry.

rl;rau 6.

3aje1nuuxo yueruhe J peanrr3aqzju I4nona{uoHor llpojexra ocrnapyje ce 
-Kpo3

rraprHepcKr.r oAHoc_ H3MeDy. CBHX peanH3aTopa KoJu Aene onroBopHocT 3a h3BoDeF[,e

I4rioeaiuouor llpojexre.xoju cyQilHaHcupa MuHr.r"crapcrBo Ha HaquH LI no ATIHaMHuH
KaKo le vrBnheHo oBr4M YroBoDoM.y 'uuiy oQq:6eferra irpawmnor v 6raronpeueuor useof en,a yroBopeHl4x
aKTr.rBHocru sa VLuoBauHoHoM llpolexry, cBpr peanr43aropu yr{ecH[uu [plrxBaraJy
npHHuHne ao6pe naprHepcKe npaKce xoia nolpasyMeBa:' 6.1. Aa cy ^r,r:eprirerse 

o6asesa y peairrzsauujuZuotaur4oHor Ilpoje,xra npr4xBarflnH y
nornyHocTrr cKnaAy ca caApxr4HoM oBor yfoBopa r{ llpHnofa I- 4 KoJrr cy lbefoB
cacTaBHr{ Aeo;

6.2. fla ce peAoBHo xoHcynryjy u nornyHo r,rH$opuuruy o cBrrM acreKrlrMa Be3aHLIM

3a HarrpeAoBaH,e peal n 3auHJ e Zluonaquouor I lpol erra;

Peuy6nure Cp6uje pa3Aeo
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6.3. [a yvecrsyjy y H3p.aAH nephoAr4LrHr4x. ronyrorr4rxrqer 4 3aBpuHor u:aeruraja
(rexrruuxo-TexHoJrorrrKrax u QraHaHcu.;cxux) KoJH ce AocraBJ'baJy MnHncrapcrey;

o.4. AA OnpaBAaHe CyfecT4le u oopa3noxeHe npeAnore 3a 3HaqaJHHJe pr3MeHe y
HeKoM cerMeHTy peaJh3auHJe l4HoBaUr.roHor tlpoJeKTa (Hnp. Bpcre aKTr.iBHocru. OpoJ
HnI4 crpyKrypa yqecHr.rKa, r.rrA.) MenycooHo ycKnaAe rrpe Hero [rro ce HcrH. flpeKo
Pyxoeo4irorid I,lriosauuo no r llpcij exr6. Aocrase M u Hra craficray.

rlrau 7.

IrIs nocryuxa _cy0uHaHcr.rpame l4nosaquoHor Ilpojexra 6yqercxuM cpeAcrBLIMa
Moxe cg 4cgy:rvrcu Peatwzarop 14HoaaqrroHor I lpo.;erra Kon Kora ce yrBpIIz:

'1.1. 
Aaje y cTerraJHoM nocTynKy r{nu [pouecy 3aTBaparba, aKo.ce npoTrrB ]befa

BOAr4 CyACKH CnOp, uilv Je yrlao y ClOpa9yM c Kpelr{Topr4Ma, aKo.My Je cycrreHAoBaHo
rocJroBaBe, vrt4 Je y flpouecy cycneH3r4Je oIHocHo y or4no KoJg cnhqHoJ cIITyaUHJH
3OOf KOJe Ce AOB_OtrU, Hnpr MO)Ke AOBeCTH y nr,rTarbe UC[yFbaBaFbe OOaBe3a KOJe Ce OAHOCe
ua pea,rrzrau4i y l4uoeauuoHo r- fl poj exra;

7.2. f.aapaBHo nr4rle - peatuzarop rnr Su:uuxa nuqa xojaje aHraxoBao Ha
yIHOBaULOHOM IIpOJer(Ty r]Olnenty CyKOoy HHTepeCa 

-V 
Be3u Ca Kopr4uneFbeM oyuercKr.rx

cpeAcTaBa HnH [paBa H3 ooracTH HHTeJ'teKTyaJIHe cBolHHe;
7.3. fla cy, npanHo nr4ue - peanu:arbp ulutu Qu:lruxo nrzqe xoje je auraxonao y

npoJeKTHoM rn$y TlHoBaurzoHor Ilpolexra, oAroBopHr.r 3a HeAaBarbe vrkt AaBarbe
frorperxHrrx r{HQopMaqr4Ja KoJe ce locraBJ6aJy vlr4HrrcTapcTBy y cKnaAy ca oBrrM
y roBonoM:

- 
'7.4'. fia uaje onoryhuo, .utm je crpeqro. Aa ce M,uuucrapcrny AocraBe

onaroBpeMeHH H rroTnyHH H3Be]xTaJH H IOKyMeHTaUT{a H3 LrraHa 4. OBOr yrOBOpa.-
y cnyqaJeBhMa v3 cTaBa I. oBof ruaHa. 

ryao u ApyfHM cnyqaJeBhMa yTBpDeHr.ix
APaCrLrrrHux noBpeAa vilA 3noyflorpeoa ooaBe3a flpey3eTrrx oBHM yroBopoM,
rvrHHHcTapcTBo AoHocH olnyKy o r.rcKr,yqelLy H3 yrrecTBoBafsa y oBoM. arv u y npyr-oM
(cy)QnHaHCHpar5y ca cBor pa3nena h: Oyuercxux cpeAcraBa. U4lyxa o HcKr,yqerby
oAHOCHO| rrpaBHor vlvru Qu3r.rqKof nHua Mo)r(e ce AoHeTH r{ y rpaJarbY Qa aee IoAI4He
oq AaHa KaIa ce ycTaHoBr,r AaJe Aorrrno no rr,3BprxeEa rroBpeAe H3 craBa l._oBor rrJraHa.

Mnuucrapcrno i',ro.Ne pacKr.rHyrl.t onaj Yro'eop y oairocy Ha cBe Pearhsarope
Znosauu6Hor llpo;ercra - npaBHa nr.rua unlr pyKoBoArroua Tuonaquonor llpojexia,
yKonrzKo y .poKy oA neT AaHa oA AocraBJr,eHor rrr4cMeHor Jno3opertra, He oTKJroHe
bn,reru,e xoj'e /iosole y nr4ralte ycreuHy peanuraurajy TlHosafuroHor llpojercra.
I\tlrHr4cTapcTBo 3aApxaBa flpaBo Ia 3axreBa floBpanal ylnaneH]rx oyuercr(Hx cpeAcTaBa,
y3 rpHraAaJyny 3are3Hy KaMary.

rl"rau 8.

Ha nurana roje ugje;rne4rao ongj Yronop, npuuerryje ce 3arou, rroA3aKoHcKrr aKrI4
rr olfoBapaJyne oApeAoe JaKoHa o ooJrlrfarluoHr{M oAHocrrMa.

5a eBeHTya,rHe cnopoBe KoJe yroBopHe cTpaHe He peIIIe cnopa3yMHo, HaAlIexaH Je
I lpHBpeAHH cyA y beofpa.4y.

rlran 9.

_ _ Onaj Yronop je cauun eu y 5(ner) rrcroBerHl{x npl{MepaKa, oA xojux cy rpl4 3a
MrzHr.rcrapcrBor a rro JeAaH 3a opraHr43arlrle - yqecHuKe y peuu3a\LrJl*t u 3a
Pyxoeo4noua 14 HoeauuoHor I lpo.;exra.

Y Eeorpaly, 12. 06. 2012. roruse
Enu4eriqnonu 6poj yroBopa: 451-03-2372 Turr 1/158
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IHfiBEPSHT ET Y r[oiFiJiY

*wstrurthtrizr,Y
E*. *-5:-t-;,*
t4 70- i* lYr*

-rrtru=tvs*lcit,tTF jril"tt
fi. $rx{6

Ha ocHoey qnaHa 161 3axona o onrxreM ynpaBHoM nocrynKy (<Cnyx6eHm Jluct
cPJ> 6poj 33/97 n 31,/01'), h q.naHa 120 craryra vHraeparrera y Eeorpa4y - er:rvxor
Qaxynrera, no 3axreBy SPAHilcnABA cA/lATl4hA, gunnortupaHor Qrsrvapa, ra:4aje ce

cne4ehe

YBEPEI-bE

SPAHl4c/lAB cA.[ATt'lR, AilnnoMilpanu $uzuuap, AaHa 2 oxro6pa 2017. rogwe,
o46paHrao je 4oxropcxy Ailcepraqrjy no4 Ha3ilBoM

,,.flACEPCKA MOAl4O14KAl-ll4JA MyMl/H14JyM-TI4TAHCKIAX t/1H1lK/l-TTITAHCKLIX TAHKt4X

C.NOJEBA"

npe,q Konnncrjonn VHNaep3rrera y Seorpa4y - Orgmqxor Qaxynrera, v rvMe xcnyHilo cBe

ycnoBe 3a npoMoqr4jy y AOKTOPA HAyKA - Ot/314t{KE HAyKE.

veeperue ce ra4aje Ha nvqHv 3axreB, a cnyxil paAr perynilcalba npaBa il3 paAHor

oAHoca n Bax<v1Ao npoMoqrje, o4HocHo 4o6rajarua AoxropcKe AilnnoMe.

Vaeperue je ocno6ofeuo nnaharua raKCe.

4p Ja6na H,Qojv r,rno arah

]

AEKAH Oh3ilq KOr OAKyflTETA


