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Ɉɪɚɤɛɚɟɜ ȿɪɛɨɥ ɀɭɦɚɝɟɥɶɞɢɟɜɢɱɬің 

«ɀɟɪɚɫɬɵ ұңԑɵɦɚɥɵ ɲɚɣɦɚɥɚɭ үɪɞіɫіɧ ɬɢіɦɞі ɛɚɫԕɚɪɭ ɠүɣɟɫіɧ ɡɟɪɬɬɟɭ 
ɠԥɧɟ ԕұɪɚɫɬɵɪɭ» ɞɢɫɫɟɪɬɚɰɢɹɥɵԕ ɠұɦɵɫɵɧɚ 

АНДАТПА 

 

Тɚԕыɪыɩɬың өɡɟɤɬіɥіɝі. Ɍɚɭ-ɤɟɧ ԧɧɞіɪɭɞің ɝɟɨɬɟɯɧɨɥɨɝɢɹɥɵԕ ԥɞіɫі ɟң 
ɬɢіɦɞі ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ, Ԕɚɡɚԕɫɬɚɧɞɚ ɛɟɥɫɟɧɞі ɬүɪɞɟ ɟɧɝіɡіɥіɩ ԕɨɥɞɚɧɵɥɭɞɚ. 
Ʉɟɧ ԧɧɞіɪɭɞің ɛұɥ ԥɞіɫіɧің ɬɢіɦɞіɥіɝі ɧɟɝіɡіɧɟɧ ұңԑɵɦɚɥɚɪɞɵң 
ɝɢɞɪɨɞɢɧɚɦɢɤɚɥɵԕ ɤүɣі ɦɟɧ ɪɭɞɚ ɞɟɧɟɫі ԕɚɛɚɬɬɚɪɵɧɵң ɠԥɧɟ ɨɫɵ 
ɛɚԑɚɥɚɭɥɚɪԑɚ ɧɟɝіɡɞɟɥɝɟɧ ɛɚɫԕɚɪɭ ɠүɣɟɫіɧің ɧɟɝіɡɝі ɩɚɪɚɦɟɬɪɥɟɪіɧ ɠɟɞɟɥ 
ɛɚԑɚɥɚɭɦɟɧ ɚɧɵԕɬɚɥɚɞɵ.  

ɀɟɪɚɫɬɵ ɫіɥɬіɥɟɭ үɪɞіɫіɧің ɟɪɟɤɲɟɥіɝі ɬɨɩɵɪɚԕɬɚ ɫұɣɵԕɬɵԕɬɵ ɫүɡɭ 
үɪɞіɫі ɚɪԕɵɥɵ ɚɧɵԕɬɚɥɚɞɵ. Ɋɭɞɚɥɚɪ ɦɟɧ ɫɵɣɵɦɞɵ ɬɚɭ ɠɵɧɵɫɬɚɪɵɧɵң 
ԧɬɤіɡɝіɲɬіɝі - ɛұɥ ɠɟɪɚɫɬɵ ɫұɣɵԕɬɵԑɵ ɟɪіɬіɧɞіɥɟɪіɧің ԕɨɡԑɚɥɵɫɵ үɲіɧ 
ɦɚңɵɡɞɵ ɲɚɪɬɬɚɪɞɵң ɛіɪі, ɫɨɧɞɵԕɬɚɧ ɠɟɪɚɫɬɵ ɫіɥɬіɥɟɧɞіɪɭ үɪɞіɫɬɟɪіɧ 
ɦɨɞɟɥɶɞɟɭ ɤɟɡіɧɞɟ, ɫүɡɭ ԕɚɫɢɟɬɬɟɪіɧ ɡɟɪɬɬɟɭ ɧɟɝіɡɝі ɦіɧɞɟɬɬɟɪɞің ɛіɪі ɛɨɥɵɩ 
ɬɚɛɵɥɚɞɵ. Ⱥɥɚɣɞɚ, ɛұɥ ԥɞіɫɬі ɩɚɣɞɚɥɚɧԑɚɧ ɤɟɡɞɟ ɲɚɣɵɥɦɚԑɚɧ ɬɨԕɵɪɚɭ 
ɚɣɦɚԕɬɚɪɵ ɩɚɣɞɚ ɛɨɥɚɞɵ, ɨɫɵԑɚɧ ɛɚɣɥɚɧɵɫɬɵ ɫɭ ɚɫɬɵ ɫɨɪԑɵɥɚɪɵɧɵң ɷɥɟɤɬɪ 
ɠɟɬɟɤɬɟɪіɧɟ ɠԥɧɟ ұңԑɵɦɚɥɚɪɞɵң ɠұɦɵɫ ɪɟɠɢɦɞɟɪіɧɟ ɨңɬɚɣɥɵ ɛɚɫԕɚɪɭ 
ɠүɣɟɫіɧ ɚɧɵԕɬɚɭ ɚɪԕɵɥɵ ɦɢɧɟɪɚɥɞɵ ԧɧɞіɪɭɞі ұɥԑɚɣɬɭ үɲіɧ ɡɟɪɬɬɟɭɥɟɪ 
ɠүɪɝіɡɭ ԕɚɠɟɬ, ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɫүɡɭ ɫɵɡɵԕɬɚɪɵɧɵң ԕɚɥɵɩɬɚɫɭɵɧ ɛɚԕɵɥɚɭ 
ɚɪԕɵɥɵ ɡɟɪɬɬɟɭɥɟɪ ɠүɪɝіɡɭ ԕɚɠɟɬɬіɥіɝі ɬɭɵɧɞɚɣɞɵ.  

Ƚɟɨɬɟɯɧɨɥɨɝɢɹɥɵԕ ɫɚɥɚɧɵң ԕɚɡіɪɝі ɬԥɠіɪɢɛɟɫі ɦɟɧ ɛɚɫԕɚɪɭ ɠүɣɟɥɟɪі 
ɠɟɪɚɫɬɵ ɫіɥɬіɥɟɧɞіɪɭ ɬɟɯɧɨɥɨɝɢɹɥɵԕ үɞɟɪіɫіɧ ɛɚɫԕɚɪɭ ɧɟɝіɡɝі, ɲɚɣɦɚɥɚɭ ɠԥɧɟ 
ԧɧіɦ ɟɪіɬіɧɞіɫіɧің ɬɟɩɟ-ɬɟңɞіɤ ɫɢɩɚɬɬɚɦɚɥɚɪɵɧ ɫɚԕɬɚɭɞɚ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 

Шɵԑɵɧɞɚɪԑɚ ɚɪɧɚɥԑɚɧ ɬɚɩɫɵɪɦɚɥɚɪ ɝɟɨɬɟɯɧɨɥɨɝɢɹɥɵԕ ɞɟɪɟɤɬɟɪ ɦɟɧ 
ɬԥɠіɪɢɛɟ ɠԥɧɟ ɤɟɧіɲ ɝɟɨɬɟɯɧɨɥɨɝɵɧɵң ɞɚԑɞɵɥɚɪɵ ɧɟɝіɡіɧɞɟ ԕұɪɵɥɚɞɵ. Ȼұɥ 
ɠɚԑɞɚɣɞɚ үɪɞіɫ ɨɪɬɚɧɵ ɫүɡɝіɥɟɭ ԕɚɫɢɟɬɬɟɪіɧің ɚԑɵɦɞɚԑɵ ɫɢɩɚɬɬɚɦɚɥɚɪɵ 
ɛɨɣɵɧɲɚ ɚԕɩɚɪɚɬɬɵң ɚɧɵԕɬɚɥɦɚԑɚɧɵ ɠɚԑɞɚɣɵɧɞɚ ɟɧɝіɡіɥɟɞі, ɦɵɫɚɥɵ, ɫүɡɭ 
ɠɵɥɞɚɦɞɵԑɵɧ ԕɵɫɵɦ ɝɪɚɞɢɟɧɬіɦɟɧ ɛɚɣɥɚɧɵɫɬɵɪɚɬɵɧ ɪɭɞɚɥɵԕ ɞɟɧɟɧің 

ԧɬɤіɡɝіɲɬіɝі. ɀɟɪ ɚɫɬɵ ɲɚɣɦɚɥɚɭɵ ɚɪɧɚɣɵ ɠԥɧɟ ɬɢіɦɞі ɛɚԕɵɥɚɭ ԕұɪɚɥɞɚɪɵɧ 
ԕɚɠɟɬ ɟɬɟɬіɧ ɛіɪԕɚɬɚɪ ɫɢɩɚɬɬɚɦɚɥɚɪԑɚ ɢɟ. ɀɟɪ ɚɫɬɵ ɲɚɣɦɚɥɚɭ үɪɞіɫі ɠɟɪ 
ɚɫɬɵɧɞɚ ɨɪɵɧɞɚɥɚɞɵ, ɬіɤɟɥɟɣ ɛɚԕɵɥɚɧɛɚɣɞɵ ɠԥɧɟ ɛɚɫԕɚɪɵɥɦɚɣɞɵ. ɀɟɪɚɫɬɵ 
ɲɚɣɦɚɥɚɭɞɵ ɛɚԕɵɥɚɭ ɢɧɴɟɤɰɢɹɥɵԕ ұңԑɵɦɚɥɚɪԑɚ ɲɚɣɦɚɥɚɭ ɟɪіɬіɧɞіɫіɧ ɟɧɝіɡɭ 
ɠԥɧɟ ԕɚɥɩɵɧɚ ɤɟɥɬіɪɭ ұңԑɵɦɚɥɚɪɵɧɚɧ ԧɧіɦ ɟɪіɬіɧɞіɥɟɪɞі ɫɨɪɵɩ ɚɥɭ, ɫɨɧɵɦɟɧ 
ԕɚɬɚɪ ɛɚɣԕɚɭ ұңԑɵɦɚɥɚɪɵɧɵң ɲɟɤɬɟɭɥі ɫɚɧɵ. 

Ԕɚɡіɪɝі ɭɚԕɵɬɬɚ ɠɟɪ ɚɫɬɵ ɫіɥɬіɥɟɭ ɬɟɯɧɨɥɨɝɢɹɥɵԕ үɪɞіɫɬɟɪɞі 
ɛɚɫԕɚɪɭɞɵң ɧɟԑұɪɥɵɦ ɬɢіɦɞі ɚɥɝɨɪɢɬɦɞɟɪіɧ ԥɡіɪɥɟɭɝɟ ɤԧɩ ɤԧңіɥ ɛԧɥіɧɟɞі. 

Ȼұɥ ɠɟɪɚɫɬɵ ɲɚɣɦɚɥɚɭ үɪɞіɫіɧ ɛɚɫԕɚɪɭ ɪɭɞɚɥɵԕ ɞɟɧɟɧің ɩɶɟɡɨɷɥɟɤɬɪɥіɤ 
ԧɬɤіɡɝіɲɬіɝі (ɤɟɭɟɤɬіɥіɝі) ɫɢɹԕɬɵ ɧɟɝіɡɝі ɩɚɪɚɦɟɬɪɥɟɪ ɛɨɣɵɧɲɚ ɚԕɩɚɪɚɬɬɵң 
ɠɟɬіɫɩɟɭɲіɥіɝіɧɟ ɛɚɣɥɚɧɵɫɬɵ ɬɟɯɧɨɥɨɝɢɹɧɵң ɚԕɩɚɪɚɬɬɵԕ ԕɚɭіɩɫіɡɞіɝі 
ɠɚԑɞɚɣɵɧɞɚ ɨɪɵɧ ɚɥɚɞɵ. Ɇұɧɵң ɛԥɪі ɠɟɪ ɚɫɬɵ ɲɚɣɦɚɥɚɭ ɩɪɨɰɟɫіɧің 
ɬɢіɦɞіɥіɝіɧ ɬԧɦɟɧɞɟɬɭɝɟ ԥɤɟɥɟɞі. Ɉɫɵԑɚɧ ɛɚɣɥɚɧɵɫɬɵ ɠɟɪɚɫɬɵ ɲɚɣɦɚɥɚɭ 



ɩɪɨɰɟɫіɧің ɬɢіɦɞіɥіɝіɧ ɚɪɬɬɵɪɚɬɵɧ ɠɚңɚ ɬԥɫіɥɞɟɪ ɦɟɧ ɛɚɫԕɚɪɭ ԥɞіɫɬɟɪіɧ 
ԥɡіɪɥɟɭ ԧɬɟ ɦɚңɵɡɞɵ. 

ɀұɦыɫ ɦɚԕɫɚɬы. ɀɟɪɚɫɬɵ ɲɚɣɦɚɥɚɭ үɪɞіɫіɧің ɝɢɞɪɨɞɢɧɚɦɢɤɚɥɵԕ 
ɩɚɪɚɦɟɬɪɥɟɪіɧ ɚɧɵԕɬɚɭ ɠԥɧɟ ɭɪɚɧɧɵң ɠɟɪɚɫɬɵ ұңԑɵɦɚɥɵ ɲɚɣɦɚɥɚɭɵɧ 
ɨңɬɚɣɥɚɧɞɵɪɭ үɲіɧ ɬɢіɦɞі ɢɟɪɚɪɯɢɹɥɵԕ ɛɚɫԕɚɪɭ ɠүɣɟɫіɧ ԕұɪɭ ɧɟɝіɡіɧɞɟ 
ԕұɪɵɥɵɦɞɵ ԥɡіɪɥɟɭ. 

ɀұɦыɫɬың ɧɟɝіɡɝі ɢɞɟяɫы. Шɚɣɦɚɥɚɭɲɵ ɟɪіɬіɧɞіɥɟɪɞі ɨңɬɚɣɥɵ ɛԧɥɭ 
үɲіɧ үɲ ɞɟңɝɟɣɥі ɛɚɫԕɚɪɭ ɠүɣɟɫіɧ ԥɡіɪɥɟɭ ɠԥɧɟ ɫɚɧɞɵԕ ɦɨɞɟɥɶɞɟɭ ɧɟɝіɡіɧɞɟ 
«ɬɨԕɵɪɚɭ ɚɣɦɚԑɵɧ» ɚɧɵԕɬɚɭ ɚɪԕɵɥɵ ɬɢіɦɞі ԕɚɥɩɵɧɚ ɤɟɥɬіɪɭ ԥɞіɫі үɲіɧ 
ɛɚɫԕɚɪɭ ɠүɣɟɥɟɪіɧ ɫɢɧɬɟɡɞɟɭ. ɀɟɪɚɫɬɵ ɫіɥɬіɥɟɭ ɬɟɯɧɨɥɨɝɢɹɫɵɧ ɬɢіɦɞі 
ɩɚɣɞɚɥɚɧɭԑɚ ɛɚԑɵɬɬɚɥԑɚɧ ɨңɬɚɣɥɵ ɛɚԕɵɥɚɭɞɵ ɧɟɝіɡɞɟɭ үɲіɧ ɦɚɬɟɦɚɬɢɤɚɥɵԕ 
үɥɝіɥɟɪɞі ԕұɪɭ ɠԥɧɟ ɚɧɚɥɢɬɢɤɚɥɵԕ ɬԥɭɟɥɞіɥіɤɬɟɪɞі ɚɧɵԕɬɚɭ.  

Ɂɟɪɬɬɟɭɞің ɦɚԕɫɚɬы. Ԕɨɣɵɥԑɚɧ ɦɚԕɫɚɬԕɚ ɫԥɣɤɟɫ, ɨɫɵ ɞɢɫɫɟɪɬɚɰɢɹɥɵԕ 
ɠұɦɵɫɬɚ ɲɟɲіɥɭі ɬɢіɫ ɤɟɥɟɫі ԑɵɥɵɦɢ ɦіɧɞɟɬɬɟɪ ɚɧɵԕɬɚɥɞɵ: 

- ɝɟɨɬɟɯɧɨɥɨɝɢɹɥɵԕ ԧɪіɫ ɛɥɨɝɵɧɵң ԥɪ ɟɧɝіɡɭ ұңԑɵɦɚɫɵ үɲіɧ ɪɭɞɚɥɵԕ 
ɞɟɧɟɧің (ɤɟɭɟɤɬі ɤɨɷɮɮɢɰɢɟɧɬі) ɫүɡɭ ԕɚɫɢɟɬɬɟɪіɧ ɢɞɟɧɬɢɮɢɤɚɰɢɹɥɚɭ 

(ɛɚԑɚɥɚɭ). 
- ɨɪɬɚ ɛɚɫԕɚɪɭ ɞɟңɝɟɣіɧɟɧ ɚɥɵɧԑɚɧ ɬɚɩɫɵɪɦɚԑɚ ɫԥɣɤɟɫ ɛɥɨɤɬɵң 

ұңԑɵɦɚɥɚɪɵɧɚ ɲɚɣɦɚɥɚɭ ɟɪіɬіɧɞіɫіɧ ɛԧɥɭ; 
- ɛɥɨɤ үɲіɧ ɲɚɣɦɚɥɚɭ үɪɞіɫіɧің ɛɨɥɠɚɦɞɵ ɦɨɞɟɥіɧ ɠɚɫɚɭ; 
- ɩɚɣɞɚɥɵ ԕɚɡɛɚ ɟɪіɬіɧɞіɫіɧɞɟ ɩɚɣɞɚɥɵ ԧɧіɦɧің ԕұɪɚɦɵɧɵң ɦԧɥɲɟɪіɦɟɧ, 

ɝɟɨɬɟɯɧɨɥɨɝɢɹɥɵԕ ԧɪіɫ ɛɥɨɤɬɚɪɵɧɞɚ ɲɚɣɦɚɥɚɭ ɟɪіɬіɧɞіɫіɧ ɛԧɥɭɞің 
ɚɥɝɨɪɢɬɦɞɟɪіɧ ɟɧɝіɡɭ; 

- ɫɟɡіɦɬɚɥɞɵԕɬɵ, ɬұɪɚԕɬɵɥɵԕɬɵ, ɛіɪɟɝɟɣɥіɤɬі ɛɚɫԕɚɪɭ ɦɨɞɟɥіɧ ɡɟɪɬɬɟɭ 
ɠԥɧɟ ɨɥɚɪɞɵң ɠɟɬɤіɥіɤɬіɥіɝіɧің ɞԥɪɟɠɟɫіɧ ɛɚԑɚɥɚɭ; 

- ɟɧɝіɡɭ ұңԑɵɦɚɥɚɪɞɚԑɵ ɚԑɵɦɞɵԕ ɫɵɡɵԕɬɚɪɦɟɧ ԕɚɥɵɩɬɚɫԕɚɧ 
ɝɢɞɪɨɞɢɧɚɦɢɤɚɥɵԕ ɬɨԕɵɪɚɭ («ԧɥі») ɚɣɦɚԕɬɚɪɞɵң ɲɚɣɦɚɥɚɭ ɲɟɲіɦɞɟɪіɧɟ 
ɲɵԑɵɫ ɚԑɵɧɵɧɵң ԧɡɝɟɪɭ ԥɫɟɪіɧ ɡɟɪɬɬɟɭ; 

 

- ɝɢɞɪɨɞɢɧɚɦɢɤɚɥɵԕ ɬұɪɚԕɫɵɡ («ԧɥі») ɚɣɦɚԕɬɚɪɞɵң ɲɚɣɦɚɥɚɭ ɢɝɟɪɭɝɟ 

ұңԑɵɦɚɥɚɪ ԧɧɞіɪіɫіɧің ɠɵɥɞɚɦɞɵԑɵɧɵң ԧɡɝɟɪɭіɧ ɡɟɪɬɬɟɭ. 
- ɝɢɞɪɨɞɢɧɚɦɢɤɚɥɵԕ ɬұɪɚԕɬɵ («ԧɥі») ɚɣɦɚԕɬɚɪɞɵң ɲɚɣɦɚɥɚɭɦɟɧ 

ɢɝɟɪɭɝɟ ұңԑɵɦɚɧɵң ɚԑɵɧɧɵң ԧɡɝɟɪіɫɬɟɪіɫіɧің ԥɫɟɪіɧ ɡɟɪɬɬɟɭ, ɟɧɝіɡɭ 
ұңԑɵɦɚɥɚɪ ԕɚɬɚɪɵɧɞɚ ɚԑɵɦɞɵԕ ɫɵɡɵԕɬɚɪɦɟɧ ԕɚɥɵɩɬɚɫԕɚɧ.   

- Comsol ɨɪɬɚɫɵɧɞɚ ɠɟɪ ɚɫɬɵ ɲɚɣɦɚɥɚɭ ɩɪɨɰɟɫіɧің ɬɨԕɵɪɚɭ 
ɚɣɦɚԕɬɚɪɵɧ ɚɧɵԕɬɚɭ үɲіɧ ɫɚɧɞɵԕ ɦɨɞɟɥɶɞɟɪ ԕұɪɭ; 

- ԧɧɟɪɤԥɫіɩɬіɤ ɤɨɧɬɪɨɥɥɟɪɥɟɪɞɟ ɚɥɝɨɪɢɬɦɞɟɪɞі іɫɤɟ ɚɫɵɪɚɬɵɧ 
ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɞі ԥɡіɪɥɟɭ; 

- ԧɧɟɪɤԥɫіɩɬіɤ ɠɚԑɞɚɣɞɚ ɚɥɝɨɪɢɬɦɞɟɪɞі ɫɵɧɚɭ. 

Ɂɟɪɬɬɟɭ ɧыɫɚɧы. Ɂɟɪɬɬɟɭ ɧɵɫɚɧɵ ɠɟɪ ɚɫɬɵ ɲɚɣɦɚɥɚɭ үɪɞіɫіɦɟɧ 

ɩɚɣɞɚɥɵ ԕɚɡɛɚɥɚɪɞɵ ԧɧɞіɪɭ ԥɞіɫі ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ, ɨɥ ɟɧɝіɡɭ ұңԑɵɦɚɥɚɪɵ, 

ɫɨɪԑɵɬɭ ұңԑɵɦɚɥɚɪɵ ɦɟɧ ɪɭɞɚɧɵң ɞɟɧɟɫі ɨɪɧɚɥɚɫԕɚɧ ɫɭɥɵ ԕɚɛɚɬɬɚɧ ɬұɪɚɞɵ. 
Ɂɟɪɬɬɟɭ әɞіɫɬɟɪі. Ȼɟɪіɥɝɟɧ ɬɚɩɫɵɪɦɚɥɚɪɞɵ ɲɟɲɭ ɛɚɪɵɫɵɧɞɚ 

ɚɜɬɨɦɚɬɬɚɧɞɵɪɵɥԑɚɧ ɛɚɫԕɚɪɭ ɬɟɨɪɢɹɫɵ, ɦɚɬɟɦɚɬɢɤɚɥɵԕ ɦɨɞɟɥɶɞɟɭ ԥɞіɫɬɟɪі, 
ɨɛɴɟɤɬіɥɟɪɞі ɞɟɪɛɟɫ ɬɭɵɧɞɵɥɚɭ ɦɨɞɟɥɶɞɟɪі, ɫɨңԑɵ ɷɥɟɦɟɧɬɬɟɪ ԥɞіɫɬɟɪіɧ 



ɩɚɣɞɚɥɚɧɚ ɨɬɵɪɵɩ ɫɚɧɞɵԕ ɦɨɞɟɥɶɞɟɭ, ɢɞɟɧɬɢɮɢɤɚɰɢɹɥɚɭ ԥɞіɫɬɟɪі, 
ұңԑɵɦɚɥɚɪɞɵ ɝɢɞɪɨɞɢɧɚɦɢɤɚɥɵԕ ɡɟɪɬɬɟɭ ԥɞіɫɬɟɪі, ɫɢɝɧɚɥɞɚɪɞɵ ԧңɞɟɭ 
ԥɞіɫɬɟɪі ɠԥɧɟ ɬɢіɦɞіɥɟɭ ԥɞіɫɬɟɪі ɩɚɣɞɚɥɚɧɵɥɚɞɵ. 

Ɇɨɞɟɥɶɞɟɭ ԕұɪɚɥɞɚɪɵ ɪɟɬіɧɞɟ ɡɚɦɚɧɚɭɢ ԕɨɥɞɚɧɵɥɚɬɵɧ ɩɪɨɝɪɚɦɦɚɥɚɪ 
ɩɚɣɞɚɥɚɧɵɥɞɵ: Matlab, Comsol Multiphysics. 

ɀұɦыɫɬың ԑыɥыɦɢ ɠɚңɚɥыԑы: 
- ɠɟɪɚɫɬɵ ɲɚɣɦɚɥɚɭ ɩɪɨɰɟɫіɧің үɲ ɞɟңɝɟɣɥі ɚɥɝɨɪɢɬɦɞіɤ ɛɚɫԕɚɪɭ 

ɠүɣɟɫі ԥɡіɪɥɟɧɞі; 
- ɠɟɪɚɫɬɵ ɲɚɣɦɚɥɚɭ ɩɪɨɰɟɫіɧің ɪɭɞɚ ɞɟɧɟɫіɧің ɫүɡɭ ԕɚɫɢɟɬɬɟɪіɧ 

(ɩɚɪɚɦɟɬɪɥіɤ ɢɞɟɧɬɢɮɢɤɚɰɢɹɥɚɭ) ɛɚԑɚɥɚɭ ԥɞіɫɬɟɦɟɫі; 
- ɨɛɴɟɤɬіɥɟɪɞі ɛɚɫԕɚɪɭ ɩɪɨɰɟɫіɧің ɦɚɬɟɦɚɬɢɤɚɥɵԕ үɥɝіɥɟɪіɧ ԥɡіɪɥɟɭ 

ԥɞіɫɬɟɪі ɦɟɧ ԕұɪɚɥɞɚɪɵ ұɫɵɧɵɥԑɚɧ; 

- ɲɚɣɦɚɥɚɭ ɟɪіɬіɧɞіɫіɧ ɛԧɥɭ ɦԥɫɟɥɟɫіɧ ɚɥɝɨɪɢɬɦɞіɤ ԕɨɥɞɚɭ ԥɡіɪɥɟɧɞі: 
 ұңԑɵɦɚɥɚɪɞɚ ɪɭɞɚ ɞɟɧɟɫіɧің ɤɟɭɟɤɬіɥіɝіɧ ɛɚԑɚɥɚɭ ɧɟɝіɡіɧɞɟ; 
 ɛɥɨɤ ɛɨɣɵɧɲɚ ԧɧіɦɞі ɟɪіɬіɧɞі ɤɨɧɰɟɧɬɪɚɰɢɹɫɵɧ ɛɚԑɚɥɚɭ 

ɧɟɝіɡіɧɞɟ; 
 ɝɟɨɬɟɯɧɨɥɨɝɢɹɥɵԕ ԧɪіɫɬің (ɛɥɨɤɬɚɪ ɛɨɣɵɧɲɚ) ɭɪɚɧ ԕɨɪɥɚɪɵɧ 

ɛɚԑɚɥɚɭ ɧɟɝіɡіɧɞɟ ɟɫɟɩɬɟɭ; 
- Comsol Multiphysics ɨɪɬɚɫɵɧɞɚ ɬɨԕɵɪɚɭ ɚɣɦɚԑɵɧ ɚɧɵԕɬɚɭ үɲіɧ ɠɟɪ 

ɚɫɬɵ ɲɚɣɦɚɥɚɭɞɵң ɫɚɧɞɵԕ ɦɨɞɟɥɶɞɟɪі ɠɚɫɚɥɞɵ; 
- ɠɟɪɚɫɬɵ ɲɚɣɦɚɥɚɭ ɩɪɨɰɟɫіɧің ɬɢіɦɞіɥіɝіɧ ɝɟɨɬɟɯɧɨɥɨɝɢɹɥɵԕ ԧɪіɫ 

ɞɟңɝɟɣіɧɞɟ ɚɪɬɬɵɪɭ үɲіɧ ɠұɦɵɫ ɪɟɠɢɦɞɟɪі (ɫɬɚɰɢɨɧɚɪɥɵԕ ɠԥɧɟ 
ɫɬɚɰɢɨɧɚɪɥɵ ɟɦɟɫ) ұɫɵɧɵɥԑɚɧ; 

- ɚɥɝɨɪɢɬɦɞіɤ ɠԥɧɟ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɠүɣɟɥɟɪɞі ɬүɡɟɬɭ үɲіɧ 
ɢɞɟɧɬɢɮɢɤɚɰɢɹɥɚɭ ɠԥɧɟ ɛɚɫԕɚɪɭ ɚɥɝɨɪɢɬɦɞɟɪіɧ ԧɧɞіɪіɫɬіɤ ɫɵɧɚԕɬɚɪɞɚɧ 
ɚɥɵɧԑɚɧ ɧԥɬɢɠɟɥɟ ԧңɞɟɥɞі ɠԥɧɟ ɬɚɥɞɚɧɞɵ. 

Ԕɨɪԑɚɭԑɚ ɬөɦɟɧɞɟɝіɞɟɣ ԑыɥыɦɢ ұɫɬɚɧыɦɞɚɪ шыԑɚɪыɥɚɞы:  
- ɲɚɣɦɚɥɚɭ ɟɪіɬіɧɞіɥɟɪіɧ ɬɢіɦɞі ɛԧɥɭ үɲіɧ ɠɟɪ ɚɫɬɵ ɲɚɣɦɚɥɚɭ 

үɪɞіɫіɧіңɫіɧің ɚɥɝɨɪɢɬɦɞіɤ үɲ ɞɟңɝɟɣɥі ɛɚɫԕɚɪɭ ɠүɣɟɫі; 
- ɝɟɨɬɟɯɧɨɥɨɝɢɹɥɵԕ ԧɪіɫ ɛɥɨɝɵɧɵң ԥɪ ɟɧɝіɡɭ ұңԑɵɦɚɫɵ үɲіɧ ɪɭɞɚɥɵԕ 

ɞɟɧɟɧің (ɤɟɭɟɤɬі ɤɨɷɮɮɢɰɢɟɧɬі) ɫүɡɭ ԕɚɫɢɟɬɬɟɪіɧ ɢɞɟɧɬɢɮɢɤɚɰɢɹɥɚɭ 
(ɛɚԑɚɥɚɭ), ұңԑɵɦɚɞɚԑɵ ɲɚɣɦɚɥɚɭɞɵң ɟɪіɬіɧɞі ɞɟңɝɟɣіɧ ԧɥɲɟɭ ɚɪԕɵɥɵ (ɞɟңɝɟɣ 
ԧɥɲɟɭɞің ɛɸɞɠɟɬɬіɤ ɧұɫԕɚɫɵ) ɲɚɣɦɚɥɚɭ ɚԑɵɧɵɧɵң ɠɵɥɞɚɦɞɵԑɵɧ ɠԥɧɟ 
ұңԑɵɦɚɥɚɪɞɵ ɫɵɧɚɭ ɬɚɩɫɵɪɦɚɫɵɧ ɲɟɲɭ (ұңԑɵɦɚɥɵԕ ɝɢɞɪɨɞɢɧɚɦɢɤɚɥɵԕ 

ɡɟɪɬɬɟɭɥɟɪ); 
- Comsol Multiphysics ɨɪɬɚɫɵɧɞɚ ɠɟɪɚɫɬɵ ɲɚɣɦɚɥɚɭɞɵң ԕɨɥɞɚɧɵɫɬɚԑɵ 

ɪɟɠɢɦɞɟɪіɧɞɟ ɬɨԕɵɪɚɭ ɚɣɦɚԕɬɚɪɵɧ ɤԧɪɫɟɬɟɬіɧ ɫɚɧɞɵԕ ɦɨɞɟɥɶɞɟɪɞің 
ɧԥɬɢɠɟɥɟɪі; 

- ɬɨԕɵɪɚɭ ɚɣɦɚԕɬɚɪɞɵ ɬɨɥɵԑɵɦɟɧ ɠɭɭ ɠԥɧɟ ɝɟɨɬɟɯɧɨɥɨɝɢɹɥɵԕ ԧɪіɫ 
ɞɟңɝɟɣіɧɞɟɝі ɠɟɪɚɫɬɵ ɲɚɣɦɚɥɚɭ ɩɪɨɰɟɫіɧің ɬɢіɦɞіɥіɝіɧ ɚɪɬɬɵɪɭ үɲіɧ 
ұңԑɵɦɚɥɚɪɞɵң  ɠұɦɵɫ ɪɟɠɢɦɞɟɪіɧің (ɫɬɚɰɢɨɧɚɪɥɵԕ ɠԥɧɟ ɫɬɚɰɢɨɧɚɪɥɵԕ 
ɟɦɟɫ) ɫɚɧɞɵԕ ɦɨɞɟɥɞɟɪіɧ ɡɟɪɬɬɟɭ ɧԥɬɢɠɟɥɟɪі; 

- ɚɥɝɨɪɢɬɦɞіɤ ɠԥɧɟ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɠүɣɟɥɟɪɞі ɬүɡɟɬɭ үɲіɧ 
ɢɞɟɧɬɢɮɢɤɚɰɢɹɥɚɭ ɠԥɧɟ ɛɚԕɵɥɚɭ ɚɥɝɨɪɢɬɦɞɟɪіɧ ԧɧɞіɪіɫɬіɤ ɫɵɧɚɭɞɚɧ ɚɥɵɧԑɚɧ 
ɧԥɬɢɠɟɥɟɪіɧ ɬɚɥɞɚɭ. 



Ɂɟɪɬɬɟɭ ɧәɬɢɠɟɥɟɪіɧің ɩɪɚɤɬɢɤɚɥыԕ ɦɚңыɡɞыɥыԑы: 
Ԧңɞɟɥɝɟɧ ԧɥɲɟɭ ԕұɪɚɥɞɚɪɵ ɦɟɧ ɛɚԕɵɥɚɭ ԥɞіɫɬɟɪі ɟɪіɬіɧɞіɥɟɪɞің 

ɞɟңɝɟɣіɧ ɠԥɧɟ ɚԑɵɦɞɵԕ ɫɢɩɚɬɬɚɦɚɥɚɪɵɧ ɩɚɣɞɚɥɚɧɵɩ, ɟɧɝіɡɭ ұңԑɵɦɚɥɚɪɵɧɞɚ 
ɞɟңɝɟɣ ԧɥɲɟɭɞің ɛɸɞɠɟɬɬіɤ ɧұɫԕɚɫɵɧ ɬɟɤɫɟɪɭɝɟ ɦүɦɤіɧɞіɤ ɛɟɪɟɞі, ɨɪɬɚɧɵ 
(ɤɟɧɞі ɞɟɧɟɧің) ɫүɡɭ ԕɚɫɢɟɬɬɟɪіɧ ɛɚԑɚɥɚɭ ɚɥɝɨɪɢɬɦі ԥɡіɪɥɟɧɞі. 

Ɋɭɞɚ ɞɟɧɟɫіɧің ɚԑɵɦɞɚԑɵ ɫүɡɭ ԕɚɫɢɟɬɬɟɪіɧ ɛɚԑɚɥɚɭ ɧɟɝіɡіɧɞɟ, 

ɝɟɨɬɟɯɧɨɥɨɝɢɹɥɵԕ ԧɪіɫ ɛɥɨɤɬɚɪɵɧɞɚ ɲɚɣɦɚɥɚɭ ɟɪіɬіɧɞіɫіɧ ɬɢіɦɞі ɛԧɥɭ үɲіɧ 
ɚɥɝɨɪɢɬɦɞɟɪ ɠɚɫɚɥɞɵ. ɋɨɧɵɦɟɧ ԕɚɬɚɪ, ɛɚɫԕɚɪɭɞɵң ɠɨԑɚɪԑɵ ɞɟңɝɟɣіɧɞɟ 
ɦіɧɞɟɬɬɟɪ ɲɟɲіɥɟɬіɧ ɛɨɥɚɞɵ ɠԥɧɟ ɝɟɨɬɟɯɧɨɥɨɝɢɹɥɵԕ ԧɪіɫ ɛɥɨɤɬɚɪɵɧɵң 
ɛɨɣɵɦɟɧ ɪɭɞɚɥɵԕ ɤɨɪɩɭɫɬɵң ɬɨԕɵɪɚɭ ɚɣɦɚԕɬɚɪɵɧ ɠɭɭ үɲіɧ ɫɬɚɰɢɨɧɚɪɥɵԕ 
ɧɟɦɟɫɟ ɫɬɚɰɢɨɧɚɪɥɵԕ ɟɦɟɫ ɲɚɣɦɚɥɚɭ ɪɟɠɢɦіɧ ɬɚңɞɚɭ үɲіɧ ɚɥɝɨɪɢɬɦɞɟɪ 
ԥɡіɪɥɟɧɟɞі. 

ɋɨɧɵɦɟɧ ԕɚɬɚɪ, ɛɚɫԕɚɪɭɞɵң ɠɨԑɚɪԑɵ ɞɟңɝɟɣіɧɞɟ ɝɟɨɬɟɯɧɨɥɨɝɢɹɥɵԕ 
ԧɪіɫ ɛɥɨɤɬɚɪɵɧɵң ɛɨɣɵɧɞɚԑɵ ɪɭɞɚ ɞɟɧɟɫіɧің ɬɨԕɵɪɚɭ ɚɣɦɚԑɵɧ ɠɭɭ үɲіɧ 
ɫɬɚɰɢɨɧɚɪɥɵԕ ɧɟɦɟɫɟ ɫɬɚɰɢɨɧɚɪɥɵԕ ɟɦɟɫ ɲɚɣɦɚɥɚɭ ɪɟɠɢɦіɧ ɬɚңɞɚɭ 
ɬɚɩɫɵɪɦɚɥɚɪɵ ɲɟɲіɥɞі ɠԥɧɟ ɚɥɝɨɪɢɬɦɞɟɪі ԥɡіɪɥɟɧɞі. ɍɪɚɧ ԧɧɞіɪɭ 
ɩɪɨɰɟɫɬɟɪіɧ ɬɢіɦɞі ɛɚɫԕɚɪɭɞɵң ԧңɞɟɥɝɟɧ ɠүɣɟɫі ԧɧɞіɪіɫɬің ɦɚɬɟɪɢɚɥɞɵԕ ɠԥɧɟ 
ɷɧɟɪɝɟɬɢɤɚɥɵԕ ɪɟɫɭɪɫɬɚɪɵɧɵң ɲɵԑɵɧɞɚɪɵɧ ɚɡɚɣɬɚɞɵ, ԧɧіɦ ɫɚɩɚɫɵɧ 
ɠɚԕɫɚɪɬɚɞɵ ɠԥɧɟ ɩɚɣɞɚɥɚɧɵɥɚɬɵɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɵң ɷɤɨɥɨɝɢɹɥɵԕ ɫɚɥɞɚɪɵɧ 
ɚɡɚɣɬɚɞɵ. 

ɀұɦɵɫɬɵң ɧɟɝіɡɝі ɧԥɬɢɠɟɥɟɪі ɟɧɝіɡɭ ұңԑɵɦɚɥɚɪɞɚɧ ɟɪіɬіɧɞіɥɟɪɞі 
ɛԧɥɭɞің ɬɢіɦɞі ɚɥɝɨɪɢɬɦі ɠԥɧɟ ɫɨɪԑɵ ұңԑɵɫɵɧɞɚԑɵ ɫɭ ɚɫɬɵ ɫɨɪԑɵɥɚɪɵɧɵң 
ɬɢіɦɞі ɩɚɣɞɚɥɚɧɭ «ɀɟɪ ɚɫɬɵ ɭɪɚɧ ԧɧɞіɪɭɞің ɬɢіɦɞі ɛɚɫԕɚɪɭ ɠүɣɟɫіɧ 
ɫɢɧɬɟɡɞɟɭɞің ɠɟɥіɥіɤ үɥɝіɥɟɪіɧ ԥɡіɪɥɟɭ», Ɇɟɦɥɟɤɟɬɬіɤ ɬіɪɤɟɭ № 
0113RK00566, 2013-2015 ɠ.ɠ. ԑɵɥɵɦɢ-ɡɟɪɬɬɟɭ ɠұɦɵɫɬɵң ɬɚԕɵɪɵɩɬɵԕ 
ɠɨɫɩɚɪɵɧɚ ɫɚɣ ɨɪɵɧɞɚɥɞɵ.  

Ⱦɟɪɟɤɬɟɪɞі ɠɢɧɚɭ ɠԥɧɟ ɛɟɪɭ ɛɨɣɵɧɲɚ ԥɡіɪɥɟɧɝɟɧ ԕұɪɵɥԑɵ ԑɵɥɵɦɢ-

ɡɟɪɬɬɟɭ ɠұɦɵɫɫɵɧɵң: «Ɍɚɥɞɵԕɨɪԑɚɧ ԕɚɥɚɫɵɧɞɚԑɵ ɠɵɥɭɦɟɧ ɠɚɛɞɵԕɬɚɭ 
ɤɟɲɟɧіɧің ɢɧɬɟɝɪɚɰɢɹɥɚɧԑɚɧ ɚɜɬɨɦɚɬɬɚɧɞɵɪɵɥԑɚɧ ɛɚɫԕɚɪɭ ɠүɣɟɫіɧің 
ɩɢɥɨɬɬɵԕ ɠɨɛɚɫɵɧ ԥɡіɪɥɟɭ ɠԥɧɟ ɟɧɝіɡɭ». № 3927 / GF4, 2015-2017 ɠɠ. 
ɬɟɯɧɢɤɚɥɵԕ ɛԧɥіɦіɧің ɧɟɝіɡіɧ ԕɚɥɚɞɵ. 

Ԑыɥыɦɢ ɧәɬɢɠɟɥɟɪɞі ɚɥɭԑɚ ɚɜɬɨɪɞың ɧɚԕɬы ɠɟɤɟ ԕɚɬыɫɭы: 

- ɡɟɪɬɬɟɭ ɦɚԕɫɚɬɬɚɪɵɧ ɠԥɧɟ ɨɥɚɪɞɵ іɫɤɟ ɚɫɵɪɭ ɠɨɥɞɚɪɵɧ ɡɟɪɬɬɟɭ; 
- ұңԑɵɦɚɥɚɪ ɦɟɧ ɤɟɧ ɨɪɵɧɞɚɪɵɧɵң ɦɚɬɟɦɚɬɢɤɚɥɵԕ ɦɨɞɟɥɶɞɟɪіɧ 

ɠɚɫɚɭ ɠԥɧɟ ɫɚɥɭ, ɠɟɪ ɚɫɬɵ ɲɚɣɦɚɥɚɭ ɩɚɪɚɦɟɬɪɥɟɪіɧ ɚɧɵԕɬɚɭ. 
- ɠɟɪ ɚɫɬɵ ɲɚɣɦɚɥɚɭ үɪɞіɫіɧ ɛɚɫԕɚɪɭɞɵң ɚɥɝɨɪɢɬɦɞіɤ ɢɟɪɚɪɯɢɹɥɵԕ 

ɠүɣɟɫіɧ ԥɡіɪɥɟɭ; 
- Comsol Multiphysics ɨɪɬɚɫɵɧɞɚ ɠɟɪɚɫɬɵ ɫіɥɬіɥɟɭ ɦɨɞɟɥіɧɞɟ ɬұɪɚԕɬɵ 

ɚɣɦɚԕɬɚɪɞɵ ɚɧɵԕɬɚɭ үɲіɧ ɫɚɧɞɵԕ ɛɨɥɠɚɭ ɦɨɞɟɥіɧ ɚɧɵԕɬɚɭ ɠԥɧɟ ɛɚԑɚɥɚɭ; 
- ɠɟɪɚɫɬɵ ɲɚɣɦɚɥɚɭ үɪɞіɫіɧің ɝɟɨɬɟɯɧɨɥɨɝɢɹɥɵԕ ԧɪіɫ ɞɟңɝɟɣіɧɞɟ 

ɬɢіɦɞіɥіɝіɧ ɚɪɬɬɵɪɭ үɲіɧ ұңԑɵɦɚɥɚɪɞɵ ɩɚɣɞɚɥɚɧɭ ɪɟɠɢɦɞɟɪіɧ ɚɧɵԕɬɚɭ; 

- ɟɪіɬіɧɞіɥɟɪɞі ɬɢіɦɞі ɛԧɥɭɞі ɠԥɧɟ ɫɵɦɫɵɡ ɝɢɞɪɨɫɬɚɬɢɤɚɥɵԕ ɞɟңɝɟɣɞɟɝі 
ɞɚɬɱɢɤɬі ԥɡіɪɥɟɭɞі ɩɪɚɤɬɢɤɚɥɵԕ іɫɤɟ ɚɫɵɪɭ. 

ɀұɦыɫɬы ɚɩɪɨɛɚцɢяɥɚɭ. ɀұɦɵɫɬɵң ɧɟɝіɡɝі ɧԥɬɢɠɟɥɟɪі ɯɚɥɵԕɚɪɚɥɵԕ 
ɋɚɬɩɚɟɜ ɨԕɭɥɚɪɵɧɵң «Ԕɚɡɚԕɫɬɚɧɧɵң ɠɚңɚ ɷɤɨɧɨɦɢɤɚɥɵԕ ɫɚɹɫɚɬɵɧ ɠүɡɟɝɟ 



ɚɫɵɪɭɞɚԑɵ ɠɚɫ ԑɚɥɵɦɞɚɪɞɵң ɪԧɥі ɦɟɧ ɨɪɧɵ» ɚɬɬɵ Хɚɥɵԕɚɪɚɥɵԕ ԑɵɥɵɦɢ-

ɬԥɠіɪɢɛɟɥіɤ ɤɨɧɮɟɪɟɧɰɢɹɫɵɧɞɚ ɛɚɹɧɞɚɥɞɵ ɠԥɧɟ ɬɚɥԕɵɥɚɧɞɵ (Ⱥɥɦɚɬɵ, 2015); 

15-ɲі Хɚɥɵԕɚɪɚɥɵԕ ԑɵɥɵɦɢ-ɩɪɚɤɬɢɤɚɥɵԕ ɤɨɧɮɟɪɟɧɰɢɹɞɚ ɚԕɩɚɪɚɬɬɵԕ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɠԥɧɟ ɛɚɫԕɚɪɭ (Ɋɢɝɚ, 2017); «Ɇɚɬɟɦɚɬɢɤɚɥɵԕ ԥɞіɫɬɟɪ ɠԥɧɟ 
ɦɚɤɪɨɷɤɨɧɨɦɢɤɚɥɵԕ ɬɚɥɞɚɭ ɠԥɧɟ ɷɤɨɧɨɦɢɤɚɥɵԕ ɫɚɹɫɚɬɬɵң ɚԕɩɚɪɚɬɬɵԕ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪɵ» Хɚɥɵԕɚɪɚɥɵԕ ԑɵɥɵɦɢ-ɩɪɚɤɬɢɤɚɥɵԕ ɤɨɧɮɟɪɟɧɰɢɹɫɵɧɞɚ 
(ɚɤɚɞɟɦɢɤ Ԥ.Ԥɲіɦɨɜɬің 80 ɠɵɥɞɵԑɵɧɚ ɨɪɚɣ) (Ⱥɥɦɚɬɵ, 2017); Ʌɸɛɥɢɧ 
Ԑɵɥɵɦ ɠԥɧɟ ɛɢɡɧɟɫ ɤүɧɞɟɪі. ɉɨɥɶɲɚ ԑɵɥɵɦ ɚɤɚɞɟɦɢɹɫɵɧɵң 
ɷɥɟɤɬɪɨɬɟɯɧɢɤɚɥɵԕ ɤɨɦɢɬɟɬіɧің ɤɨɦɩɶɸɬɟɪɥіɤ ɬɨɦɨɝɪɚɮɢɹɫɵ ɩɨɥɹɤ 
ԕɨԑɚɦɵɧɵң ԕұɪɦɟɬɬі ԕɚɦԕɨɪɥɵԑɵɦɟɧ. Ph.D. WD2016. Ԑɵɥɵɦɢ ɤɨɧɮɟɪɟɧɰɢɹ 
(Ʌɸɛɥɢɧ, 2016); Эɤɨɥɨɝɢɹɥɵԕ ɢɧɠɟɧɟɪɢɹ: ԕɨɪɲɚԑɚɧ ɨɪɬɚɧɵ ԕɨɪԑɚɭ ɛɨɣɵɧɲɚ 
ɛɟɫіɧɲі ұɥɬɬɵԕ ɤɨɧɝɪɟɫіɧің ɦɚɬɟɪɢɚɥɞɚɪɵ (Ʌɸɛɥɢɧ, ɉɨɥɶɲɚ, 2016). 

ɀɚɪɢяɥɚɧыɦɞɚɪ. Ⱦɢɫɫɟɪɬɚɰɢɹ ɬɚԕɵɪɵɛɵ ɛɨɣɵɧɲɚ 13 ɦɚԕɚɥɚ 
ɠɚɪɢɹɥɚɧɞɵ, ɨɥɚɪɞɵң – 5 ɯɚɥɵԕɚɪɚɥɵԕ ɞɟңɝɟɣɞɟ ɤɨɧɮɟɪɟɧɰɢɹɞɚԑɵ 
ɛɚɹɧɞɚɦɚɥɚɪ ɬɟɡɢɫɬɟɪі (Ʉɚɡɚɯɫɬɚɧ); 2 ɦɚԕɚɥɚ ɲɟɬɟɥɞіɤ ɤɨɧɮɟɪɟɧɰɢɹɞɚ 
ɛɚɫɵɥɵɩ ɲɵԕԕɚɧ (Ʌɸɛɥɢɧ, ɉɨɥɶɲɚ), 3 ɦɚԕɚɥɚ Scopus ɞԥɣɟɤɫԧɡ ɯɚɥɵԕɚɪɚɥɵԕ 
ɞɟɪɟɤɬɟɪ ɛɚɡɚɫɵɧɚ ɤіɪɟɬіɧ ɲɟɬɟɥ ɛɚɫɵɥɵɦɵɧɞɚ ɠɚɪɢɹɥɚɧԑɚɧ (ɉɨɥɲɚ); 3 

ɦɚԕɚɥɚ ȻԐɋȻ ɤɨɦɢɬɟɬіɦɟɧ ұɫɵɧɵɥԑɚɧ ɛɚɫɵɥɚɦɞɚɪɞɚ. 

Дɢɫɫɟɪɬɚцɢяɧың ԕұɪыɥыɦы ɦɟɧ ɤөɥɟɦі: Ⱦɢɫɫɟɪɬɚɰɢɹɥɵԕ ɠұɦɵɫ 
ɤіɪіɫɩɟɞɟɧ, ɧɟɝіɡɝі ɦɚɡɦұɧɧɵң ɛɟɫ ɛԧɥіɦіɧɟɧ, ԕɨɪɵɬɵɧɞɵɞɚɧ ɠԥɧɟ 
ԕɨɫɵɦɲɚɥɚɪɞɚɧ, 60 ɚɬɚɭɞɚԑɵ ɛɢɛɥɢɨɝɪɚɮɢɹɥɵԕ ɬіɡіɦɧɟɧ ɠԥɧɟ 113 ɛɟɬɬɬɟɧ, 62 

ɫɭɪɟɬɬɟɪ ɦɟɧ 2 ɤɟɫɬɟɞɟɧ ɬұɪɚɞɵ. 

 


