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1. ɼʝʡʥʦʩʪ ʥʘ ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʩʝʢʪʦʨ ʧʨʝʟ 2023 ʛ. 

 ʀʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ 

ʜʝʡʥʦʩʪ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʇʨʝʟ 2023 ʛ. ʨʝʜʦʚʥʦ ʙʝʰʝ ʘʢʪʫʘʣʠʟʠʨʘʥʘ ʀʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ 

ʅʀʉ (ʬʠʛ. 1.1) - https://nis.uni-ruse.bg/. ʂʲʤ ʤʦʤʝʥʪʘ ʚ ʥʝʷ ʝ ʥʘʣʠʯʥʘ ʘʢʪʫʘʣʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʝʢʪʠʪʝ ʠ ʜʦʛʦʚʦʨʠʪʝ ʥʘ ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʢʘʢʪʦ ʠ ʚʩʠʯʢʠ 

ʙʣʘʥʢʠ ʥʘ ʜʦʢʫʤʝʥʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʈʫʩʝʥʩʢʠ 

ʫʥʠʚʝʨʩʠʪʝʪ. 

 

 
ʌʠʛ. 1.1. ɻʣʘʚʥʘ ʩʪʨʘʥʠʮʘ ʥʘ ʀʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʅʀʉ 

 

ɹʝʰʝ ʥʘʧʨʘʚʝʥ ʦʧʠʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʅʀʉ ʟʘ 

ʝʞʝʤʝʩʝʯʥʦ ʦʪʯʠʪʘʥʝ ʥʘ ʧʨʠʭʦʜʠʪʝ ʠ ʨʘʟʭʦʜʠʪʝ ʥʘ ʚʩʠʯʢʠ ʧʨʦʝʢʪʠ, ʩ ʮʝʣ 

ʩʲʙʠʨʘʥʝ ʥʘ ʘʢʪʫʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʝʢʪʥʘʪʘ ʜʝʡʥʦʩʪ. ʅʦ ʧʦʨʘʜʠ ʥʝʜʦʩʪʠʛ ʥʘ 

ʧʝʨʩʦʥʘʣ ʠ ʪʝʢʫʯʝʩʪʚʦ ʚʲʚ ʌʠʥʘʥʩʦʚʦ-ʩʯʝʪʦʚʦʜʥʠʷ ʦʪʜʝʣ, ʩʲʚʤʝʩʪʥʦ ʩ ɻʣʘʚʥʠʷ 

ʩʯʝʪʦʚʦʜʠʪʝʣ ʛ-ʞʘ ʗʥʘ ʂʨʘʣʝʚʘ, ʙʝʰʝ ʚʟʝʪʦ ʨʝʰʝʥʠʝ ʪʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʜʘ ʥʝ ʩʝ 

ʧʦʧʲʣʚʘ. 

 

 ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʠ ʬʠʥʘʥʩʦʚʦ ʦʙʩʣʫʞʚʘʥʝ ʥʘ 

ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʧʨʦʝʢʪʠ 

ʇʨʝʟ 2023 ʛ. ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʧʨʠʝʪʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ 

ʥʘ ʦʪʯʠʩʣʝʥʠʷʪʘ ʦʪ ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʧʨʦʝʢʪʠ ʥʘ ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʢʘʪʦ ʧʨʝʟ ʥʘʩʪʦʷʱʘʪʘ ʛʦʜʠʥʘ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʦʪʯʠʩʣʝʥʠʷ ʦʪ ʧʝʪ ʧʨʦʝʢʪʘ ʢʲʤ ʌʦʥʜ 

Ăʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷñ ʥʘ ʦʙʱʘ ʩʪʦʡʥʦʩʪ 13 706,93 ʣʚ. 

ʇʨʝʟ ʦʪʯʝʪʥʘʪʘ ʛʦʜʠʥʘ ʩʘ ʦʨʛʘʥʠʟʠʨʘʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʜʚʘ ʬʠʥʘʥʩʦʚʠ ʦʜʠʪʘ: 

https://nis.uni-ruse.bg/
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- ʧʨʦʝʢʪ ˉ ʂʇ-06-ʈʫʩʠʷ/12 ʦʪ 11.12.2020 ʛ. ʥʘ ʪʝʤʘ Ăʏʠʩʣʝʥʠ ʤʝʪʦʜʠ ʠ 

ʘʣʛʦʨʠʪʤʠ ʚ ʪʝʦʨʠʷʪʘ ʠ ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʢʣʘʩʠʯʝʩʢʘʪʘ ʭʠʜʨʦʤʝʭʘʥʠʢʘ 

ʠ ʤʥʦʛʦʬʘʟʥʠ ʬʣʫʠʜʠ ʚ ʧʦʨʝʩʪʠ ʩʨʝʜʠñ, ʩ ʨʲʢʦʚʦʜʠʪʝʣ ʜʦʮ. ʜ-ʨ ʖʨʠʡ 

ʂʘʥʜʠʣʘʨʦʚ; 

- ʧʨʦʝʢʪ ˉ ʂʇ-06-ʅ53/15 ʦʪ 16.11.2021 ʛ. ʥʘ ʪʝʤʘ Ăɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 

ʦʮʝʥʢʘ ʥʘ Ăʠʩʭʝʤʠʯʥʘʪʘ ʢʘʩʢʘʜʘñ ʚ ʤʠʦʢʘʨʜʘ. ɺʘʣʠʜʘʮʠʷ ʥʘ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʢʦʨʦʥʘʨʝʥ ʚʦʜʘʯ ʟʘ ʝʣʝʢʪʨʦ-ʤʝʭʘʥʠʯʥʘ ʦʮʝʥʢʘ ʧʨʠ 

ʦʩʪʨʘ ʠʩʭʝʤʠʷñ, ʩ ʨʲʢʦʚʦʜʠʪʝʣ ʧʨʦʬ. ʜ-ʨ ɼʦʙʨʠʥ ɺʘʩʠʣʝʚ. 

ʇʨʝʟ 2023 ʛ. ʩʪʘʨʪʠʨʘʭʘ ʜʚʘ ʥʦʚʠ ʧʨʦʝʢʪʘ ʧʦ ʌʦʥʜ Ăʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷñ: 

- ʧʨʦʝʢʪ ˉ ʂʇ-06-ʅ77/2 oʪ 28.11.2023 ʛ. ʥʘ ʪʝʤʘ Ăʀʟʩʣʝʜʚʘʥʝ ʠ 

ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʭʠʙʨʠʜʥʘ ʩʠʩʪʝʤʘ ʩ ʚʲʟʦʙʥʦʚʷʝʤʠ ʠʟʪʦʯʥʠʮʠ ʥʘ 

ʝʥʝʨʛʠʷ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʞʠʚʦʪʥʦʚʲʜʥʘ ʬʝʨʤʘñ ʩ ʨʲʢʦʚʦʜʠʪʝʣ ʜʦʮ. ʜʥ 

ɹʦʨʠʩ ɽʚʩʪʘʪʠʝʚ; 

- ʧʨʦʝʢʪ ˉ ʂʇ-06-ʅ77/11 oʪ 14.12.2023 ʛ. Ăʄʦʜʝʣʠʨʘʥʝ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 

ʢʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʠ ʝʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ 

ʧʨʝʚʦʟʠʪʝ ʚ ʛʨʘʜʩʢʠ ʫʩʣʦʚʠʷñ, ʩ ʨʲʢʦʚʦʜʠʪʝʣ ʜʦʮ. ʜ-ʨ ɸʩʝʥ ɸʩʝʥʦʚ. 

 

 ɼʨʫʛʠ ʜʝʡʥʦʩʪʠ ʥʘ ʅʀʉ 

ʇʨʝʟ 2023 ʛ. ʚ ʅʀʉ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ, ʚʲʚ ʚʨʲʟʢʘ ʩ 

ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪʠ: 

¶ ʇʦʜʛʦʪʚʝʥʠ ʩʘ ʠ ʩʘ ʧʦʜʘʜʝʥʠ ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʠ, ʚʲʚ ʚʨʲʟʢʘ ʩ ʫʯʘʩʪʠʝ 
ʥʘ ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʚ ʧʦʢʘʥʠ ʥʘ ʌʦʥʜ Ăʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷñ; 

¶ ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʩʘ ʧʦʜʘʜʝʥʠ ʪʨʠ ʟʘʷʚʢʠ ʚ ʧʦʢʘʥʘʪʘ ʥʘ ʌʅʀ ʟʘ 
ʌʫʥʜʘʤʝʥʪʘʣʥʠ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʝʟ ʩʠʩʪʝʤʘʪʘ ʉʋʅʀ: 

o ʇʨʦʬ. ʜ-ʨ ɼʦʙʨʠʥ ɺʘʩʠʣʝʚ; 

o ɼʦʮ. ʜ-ʨ ɸʩʝʥ ɸʩʝʥʦʚ; 

o ɼʦʮ. ʜʥ ɹʦʨʠʩ ɽʚʩʪʘʪʠʝʚ. 

¶ ʌʠʥʘʣʠʟʠʨʘʥ ʝ ʜʦʢʫʤʝʥʪʘʣʥʦ ʠ ʬʠʥʘʥʩʦʚʦ ʧʨʦʝʢʪ ɼʅʊʉ-ʈʫʩʠʷ 02/12 ʦʪ 

2018 ʛ. ʩ ʨ-ʣ ʧʨʦʬ. ʜʥ ʄʠʛʣʝʥʘ ʂʦʣʝʚʘ. 

ʇʨʝʟ 2023 ʛ. ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʩʣʝʜʥʠʪʝ ʩʧʨʘʚʢʠ ʟʘ ʩʲʩʪʦʷʥʠʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ 

ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘʫʢʘʪʘ (ʄʆʅ): 

¶ ʩʧʨʘʚʢʘ ʟʘ ʧʨʦʝʢʪʥʘ ʘʢʪʠʚʥʦʩʪ: ʩʢʣʶʯʝʥʠ ʜʦʛʦʚʦʨʠ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ 

ʧʨʦʝʢʪʥʠ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʧʝʨʠʦʜʘ 2018-2022 ʛ. 

¶ ʩʧʨʘʚʢʘ ʟʘ ʬʫʥʢʮʠʦʥʠʨʘʱʠ ʢʲʤ ʚʠʩʰʝʪʦ ʫʯʠʣʠʱʝ ʩʪʨʫʢʪʫʨʠ ʟʘ 

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʨʘʙʦʪʘ, ʪʝʭʥʦʣʦʛʠʯʝʥ ʪʨʘʥʩʬʝʨ ʠ ʚʨʲʟʢʠ ʩ ʙʠʟʥʝʩʘ; 

¶ ʩʧʨʘʚʢʘ ʟʘ ʠʥʬʦʨʤʠʨʘʥʦʩʪ ʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʟʘ ʆʪʛʦʚʦʨʥʠ 

ʥʘʫʢʘ ʠ ʠʥʦʚʘʮʠʠ (Responsible Research and Innovation, RRI); 

¶ ʩʧʨʘʚʢʘ ʟʘ ʥʦʚʠʪʝ ʧʨʦʝʢʪʠ ʧʨʝʟ 2021, 2022 ʠ 2023 ʛ. 
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ʀʟʛʦʪʚʝʥʠ ʩʘ ʩʣʝʜʥʠʪʝ ʩʧʨʘʚʢʠ ʢʲʤ ʆʪʯʝʪʘ ʥʘ ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʟʘ 

ʪʨʝʪʘʪʘ ʛʦʜʠʥʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʲʣʞʝʥʠʷʪʘ ʧʦ ʜʦʛʦʚʦʨ ʟʘ ʫʧʨʘʚʣʝʥʠʝ (ʟʘ 

ʄʆʅ) ʟʘ ʧʝʨʠʦʜʘ ʩʝʧʪʝʤʚʨʠ 2022 ʛ. ï ʩʝʧʪʝʤʚʨʠ 2023 ʛ.: 

¶ ʩʧʠʩʲʢ ʥʘ ʩʪʦʧʘʥʩʢʠ ʜʦʛʦʚʦʨʠ ʧʨʝʟ ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʩʝʢʪʦʨ; 

¶ ʩʧʠʩʲʢ ʥʘ ʩʪʦʧʘʥʩʢʠ ʜʦʛʦʚʦʨʠ ʥʘ ʈʫʩʝʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ, ʠʟʧʲʣʥʷʚʘʥʠ 

ʩ ʨʘʟʣʠʯʥʠ ʦʙʱʠʥʠ. 

ʀʟʚʲʨʰʝʥʘ ʝ ʠ ʝʜʥʘ ʩʧʨʘʚʢʘ ʟʘ ʦʪʤʠʥʘʣʠ ʜʦʛʦʚʦʨʠ ʧʦ ʅʀʉ ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣ 

ʥʘ ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʚʲʚ ʚʨʲʟʢʘ ʩ ʧʨʝʜʩʪʦʷʱʘ ʧʨʦʮʝʜʫʨʘ. 
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2. ʇʨʦʝʢʪʥʘ ʜʝʡʥʦʩʪ ʥʘ ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ 

 ɼʦʛʦʚʦʨʠ ʧʦ ʥʘʮʠʦʥʘʣʥʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʛʨʘʤʠ 

ʇʨʝʟ 2023 ʛ. ʚ ʈʫʩʝʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ ʂʲʥʯʝʚñ ʩʘ ʙʠʣʠ 

ʠʟʧʲʣʥʷʚʘʥʠ: 

- 8 ʜʦʛʦʚʦʨʘ ʧʦ ʥʘʮʠʦʥʘʣʥʠʷ ʬʦʥʜ Ăʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷñ; 

ʆʙʠɦʪ̫ ʙʶʜʞʝʪ ʟʘ ʈʋʉɽʅʉʂʀ ʋʅʀɺɽʈʉʀʊɽʊ Ăɸʅɻɽʃ ʂʒʅʏɽɺñ, ʧʦ 

ʚʩʝʢʠ ʦʪ ʜʦʛʦʚʦʨʠʪʝ, ʝ ʧʨʝʜʩʪʘʚʝʥ ʚ ʪʘʙʣ. 2.1. 

ʊʘʙʣʠʮʘ 2.1. 

ʉʧʠʩʲʢ ʥʘ ʜʦʛʦʚʦʨʠ ʧʦ ʥʘʮʠʦʥʘʣʥʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʛʨʘʤʠ ʧʨʝʟ 2022 ʛ. 

ˉ ʅʦʤʝʨ ʠ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘ 

ʧʨʦʝʢʪ 

ʇʨʦʛʨʘʤʘ ʈʲʢʦʚʦʜʠʪʝʣ 

ʥʘ ʧʨʦʝʢʪʘ 

ʉʫʤʘ ʟʘ 

ʈʋʉɽʅʉʂʀ 

ʋʅʀɺɽʈʉʀʊɽʊ 

Ăɸʅɻɽʃ 

ʂʒʅʏɽɺñ, ʣʚ. 

1.  ʇʨʦʝʢʪ ˉ ʂʇ-06-

ʅ47/10 ʦʪ 27.11.2020 ʛ. 

ʥʘ ʪʝʤʘ Ăʉʠʥʪʝʟ, 

ʩʪʨʫʢʪʫʨʥʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʩʚʦʡʩʪʚʘ ʥʘ ʥʦʚʠ 

ʧʠʨʦʢʩʝʥ ʙʘʟʠʨʘʥʠ 

ʢʝʨʘʤʠʯʥʠ ʧʠʛʤʝʥʪʠ, 

ʜʦʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ 

d- ʠ f- ʧʨʝʭʦʜʥʠ 

ʝʣʝʤʝʥʪʠñ 

ʌʅʀ, ʂʦʥʢʫʨʩ ʟʘ 

ʌʫʥʜʘʤʝʥʪʘʣʥʠ 

ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

2020  

ʜʦʮ. ʜ-ʨ 

ʎʚʝʪʘʥ 

ʀʚʘʥʦʚ 

ɼʠʤʠʪʨʦʚ 

102 580 

2.  ʇʨʦʝʢʪ ˉ ʂʇ-06-

ʅ46/7 ʦʪ 02.12.2020 ʛ. 

ʥʘ ʪʝʤʘ Ăʈʘʟʨʘʙʦʪʚʘʥʝ 

ʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʬʫʥʜʘʤʝʥʪʘʣʥʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠ 

ʟʘ ʧʨʝʮʠʟʥʦ 

ʧʯʝʣʘʨʩʪʚʦñ 

ʌʅʀ, ʂʦʥʢʫʨʩ ʟʘ 

ʌʫʥʜʘʤʝʥʪʘʣʥʠ 

ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

2020 

ʜʦʮ. ʜ-ʨ 

ɸʪʘʥʘʩ 

ɿʜʨʘʚʢʦʚ 

ɸʪʘʥʘʩʦʚ 

166 640 
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ˉ ʅʦʤʝʨ ʠ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘ 

ʧʨʦʝʢʪ 

ʇʨʦʛʨʘʤʘ ʈʲʢʦʚʦʜʠʪʝʣ 

ʥʘ ʧʨʦʝʢʪʘ 

ʉʫʤʘ ʟʘ 

ʈʋʉɽʅʉʂʀ 

ʋʅʀɺɽʈʉʀʊɽʊ 

Ăɸʅɻɽʃ 

ʂʒʅʏɽɺñ, ʣʚ. 

3.  ʇʨʦʝʢʪ ˉ ʂʇ-06-

ʈʫʩʠʷ/12 ʦʪ 11.12.2020 

ʥʘ ʪʝʤʘ Ăʏʠʩʣʝʥʠ 

ʤʝʪʦʜʠ ʠ ʘʣʛʦʨʠʪʤʠ ʚ 

ʪʝʦʨʠʷʪʘ ʠ 

ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ 

ʢʣʘʩʠʯʝʩʢʘʪʘ 

ʭʠʜʨʦʤʝʭʘʥʠʢʘ ʠ 

ʤʥʦʛʦʬʘʟʥʠ ʬʣʫʠʜʠ ʚ 

ʧʦʨʝʩʪʠ ʩʨʝʜʠñ 

ʌʅʀ, ʂʦʥʢʫʨʩ 

ɹʲʣʛʘʨʠʷ-ʈʫʩʠʷ 

2020 

ʜʦʮ. ʜ-ʨ 

ʖʨʠʡ 

ʂʘʥʜʠʣʘʨʦʚ 

40 000 

4.  ʇʨʦʝʢʪ ʂʇ-06-ʅ53/15 

ʦʪ 16.11.2021 ʛ. ʥʘ 

ʪʝʤʘ 

"ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 

ʦʮʝʥʢʘ ʥʘ 

'ʠʩʭʝʤʠʯʥʘʪʘ ʢʘʩʢʘʜʘ' 

ʚ ʤʠʦʢʘʨʜʘ. 

ɺʘʣʠʜʘʮʠʷ ʥʘ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ 

ʢʦʨʦʥʘʨʝʥ ʚʦʜʘʯ ʟʘ 

ʝʣʝʢʪʨʦ-ʤʝʭʘʥʠʯʥʘ 

ʦʮʝʥʢʘ ʧʨʠ ʦʩʪʨʘ 

ʠʩʭʝʤʠʷ" 

ʌʅʀ, ʂʦʥʢʫʨʩ ʟʘ 

ʌʫʥʜʘʤʝʥʪʘʣʥʠ 

ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

2021 

ʧʨʦʬ. ʜ-ʨ 

ɼʦʙʨʠʥ 

ʁʦʪʢʦʚ 

ɺʘʩʠʣʝʚ, ʜʤ. 

119 232 

5.  ʇʨʦʝʢʪ ʂʇ-06-62/3 ʦʪ 

19.12.2022 ʛ. ʥʘ ʪʝʤʘ 

Ăʏʠʩʣʝʥʠ ʤʝʪʦʜʠ ʟʘ 

ʦʙʨʘʪʥʠ ʝʚʦʣʶʮʠʦʥʥʠ 

ʟʘʜʘʯʠ ʩ ʧʨʠʣʦʞʝʥʠʷ 

ʚʲʚ  ʬʠʥʘʥʩʦʚʘʪʘ 

ʤʘʪʝʤʘʪʠʢʘ, ʪʦʧʣʦ-

ʤʘʩʦ ʧʨʝʥʦʩ,  

ʧʦʧʫʣʘʮʠʷ ʥʘ 

ʤʝʜʦʥʦʩʥʠ  ʧʯʝʣʠ ʠ 

ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘñ 

ʌʅʀ, ʂʦʥʢʫʨʩ ʟʘ 

ʌʫʥʜʘʤʝʥʪʘʣʥʠ 

ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

2022 

ʧʨʦʬ. ʜʥ 

ʄʠʛʣʝʥʘ 

ʅʠʢʦʣʘʝʚʘ 

ʂʦʣʝʚʘ 

165 000  
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ˉ ʅʦʤʝʨ ʠ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘ 

ʧʨʦʝʢʪ 

ʇʨʦʛʨʘʤʘ ʈʲʢʦʚʦʜʠʪʝʣ 

ʥʘ ʧʨʦʝʢʪʘ 

ʉʫʤʘ ʟʘ 

ʈʋʉɽʅʉʂʀ 

ʋʅʀɺɽʈʉʀʊɽʊ 

Ăɸʅɻɽʃ 

ʂʒʅʏɽɺñ, ʣʚ. 

6.  ʇʨʦʝʢʪ Kʇ-06-H67-5 

oʪ 12.12.2022 ʛ. ʥʘ 

ʪʝʤʘ Ăʅʦʚʠ 

ʙʠʦʬʫʥʢʮʠʦʥʘʣʥʠ Cu-

ʩʲʜʲʨʞʘʱʠ TiO2 

ʧʦʢʨʠʪʠʷ, ʧʦʣʫʯʝʥʠ 

ʯʨʝʟ ʝʣʝʢʪʨʦʬʠʟʠʯʥʠ 

ʤʝʪʦʜʠ, ʟʘ ʥʫʞʜʠʪʝ ʥʘ 

ʩʲʚʨʝʤʝʥʥʘʪʘ 

ʠʤʧʣʘʥʪʦʣʦʛʠʷñ 

ʌʅʀ, ʂʦʥʢʫʨʩ ʟʘ 

ʌʫʥʜʘʤʝʥʪʘʣʥʠ 

ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

2022 

ʜʦʮ. ʜʥ ʄʘʨʠʷ 

ʅʠʢʦʣʦʚʘ 

140 000  

7.  ʇʨʦʝʢʪ ʂʇ-06-ʅ77/2 

oʪ 28.11.2023 ʛ. ʥʘ 

ʪʝʤʘ Ăʀʟʩʣʝʜʚʘʥʝ ʠ 

ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ 

ʭʠʙʨʠʜʥʘ ʩʠʩʪʝʤʘ ʩ 

ʚʲʟʦʙʥʦʚʷʝʤʠ 

ʠʟʪʦʯʥʠʮʠ ʥʘ ʝʥʝʨʛʠʷ 

ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ 

ʞʠʚʦʪʥʦʚʲʜʥʘ ʬʝʨʤʘñ 

ʌʅʀ, ʂʦʥʢʫʨʩ ʟʘ 

ʌʫʥʜʘʤʝʥʪʘʣʥʠ 

ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

2023 

ʜʦʮ. ʜʥ ɹʦʨʠʩ 

ɽʚʩʪʘʪʠʝʚ 

109 878 ʣʚ. 

8.  ʇʨʦʝʢʪ ʂʇ-06-ʅ77/11 

oʪ 14.12.2023 ʛ. ʥʘ 

ʪʝʤʘ Ăʄʦʜʝʣʠʨʘʥʝ ʠ 

ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 

ʢʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʟʘ 

ʝʢʦʣʦʛʠʯʥʘ ʠ 

ʝʥʝʨʛʠʡʥʘ 

ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ 

ʧʨʝʚʦʟʠʪʝ ʚ ʛʨʘʜʩʢʠ 

ʫʩʣʦʚʠʷñ 

ʌʅʀ, ʂʦʥʢʫʨʩ ʟʘ 

ʌʫʥʜʘʤʝʥʪʘʣʥʠ 

ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

2023 

ʜʦʮ. ʜ-ʨ ɸʩʝʥ 

ɸʩʝʥʦʚ 

87 500 ʣʚ. 
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2.1.1. ʇʨʦʝʢʪ ˉ ʂʇ-06-ʅ47/10 ʦʪ 27.11.2020 ʛ. ʥʘ ʪʝʤʘ Ăʉʠʥʪʝʟ, 

ʩʪʨʫʢʪʫʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʚʦʡʩʪʚʘ ʥʘ ʥʦʚʠ ʧʠʨʦʢʩʝʥ 

ʙʘʟʠʨʘʥʠ ʢʝʨʘʤʠʯʥʠ ʧʠʛʤʝʥʪʠ, ʜʦʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ d- ʠ f- 

ʧʨʝʭʦʜʥʠ ʝʣʝʤʝʥʪʠñ 

ʎʝʣ ʠ ʟʘʜʘʯʠ ʥʘ ʧʨʦʝʢʪʘ 

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʠʷ ʧʨʦʝʢʪ ʝ ʜʝʪʘʡʣʥʦ ʠ ʩʠʩʪʝʤʘʪʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʫʩʣʦʚʠʷʪʘ ʟʘ ʩʠʥʪʝʟ ʥʘ ʥʦʚʠ ʢʝʨʘʤʠʯʥʠ ʧʠʛʤʝʥʪʠ ʩ ʧʠʨʦʢʩʝʥʦʚʘ (ʜʠʦʧʩʠʜ ʠ 

ʘʚʛʠʪ) ʤʘʪʨʠʮʘ ʯʨʝʟ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʭʨʦʤʦʬʦʨʥʠ ʝʣʝʤʝʥʪʠ: V, Cr, Mn, 

Fe, Co, Ni, La, Pr, Nd, Er. ʑʝ ʩʝ ʠʟʩʣʝʜʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʭʨʦʤʦʬʦʨʥʠʪʝ ʧʨʠʤʝʩʠ 

ʚʲʨʭʫ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʩʠʥʪʝʟ, ʬʘʟʦʚʠʷ ʩʲʩʪʘʚ, ʩʪʨʫʢʪʫʨʥʠʪʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʥʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʮʚʝʪʦʚʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʧʪʠʯʥʦʪʦ ʧʨʦʧʫʩʢʘʥʝ ʠ 

ʧʦʛʣʲʱʘʥʝ ʚ ʰʠʨʦʢ ʜʠʘʧʘʟʦʥ (ʦʪ 0.2 ʜo 5 Õm) ʠ ʜʨ. 

ʆʯʘʢʚʘ ʩʝ, ʯʝ ʯʨʝʟ ʜʦʪʠʨʘʥʝ ʩ ʧʦʜʭʦʜʷʱʠ ʧʨʠʤʝʩʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦ ʜʘ ʩʝ 

ʧʨʦʤʝʥʷʪ ʦʧʪʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʤʘʪʝʨʠʘʣʘ, ʪʘʢʘ ʯʝ ʜʘ ʩʝ ʧʦʣʫʯʘʪ ʥʦʚʠ 

ʮʚʝʪʦʚʝ ʢʝʨʘʤʠʯʥʠ ʧʠʛʤʝʥʪʠ.  

ʄʝʪʦʜʠʯʝʩʢʠ ʱʝ ʩʝ ʨʘʙʦʪʠ ʚʲʨʭʫ ʧʨʠʣʘʛʘʥʝ ʥʘ ʜʚʘ ʤʝʪʦʜʘ ʟʘ ʩʠʥʪʝʟ: 

ʪʚʲʨʜʦʬʘʟʦʚʦ ʩʧʠʯʘʥʝ /ʢʨʠʩʪʘʣʠʟʘʮʠʷ ʠ ʥʠʩʢʦʪʝʤʧʝʨʘʪʫʨʝʥ ʟʦʣ - ʛʝʣ ʤʝʪʦʜ, ʩ 

ʮʝʣ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ  ʧʨʝʜʠʤʩʪʚʘʪʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠʪʝ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 

ʢʦʥʢʨʝʪʥʠ ʤʠʥʝʨʘʣʥʠ ʬʘʟʠ ʩ ʦʧʨʝʜʝʣʝʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɼʨʫʛʘ ʮʝʣ ʥʘ ʧʨʦʝʢʪʘ ʝ ʜʦʢʘʟʚʘʥʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ 

ʦʪʧʘʜʥʠ ʧʨʦʜʫʢʪʠ ʧʨʠ ʩʠʥʪʝʟʘ ʥʘ ʧʠʛʤʝʥʪʠ ʥʘ ʙʘʟʘ ʜʠʦʧʩʠʜ ʠ ʘʚʛʠʪ. ʋʩʠʣʠʷʪʘ 

ʱʝ ʙʲʜʘʪ ʩʲʩʨʝʜʦʪʦʯʝʥʠ ʚʲʨʭʫ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ, ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʝ ʠ 

ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʜʚʘ ʚʠʜʘ ʦʪʧʘʜʲʮʠ ï ʢʘʪʘʣʠʟʘʪʦʨʠ ʦʪ 

ʥʝʬʪʦʧʨʝʨʘʙʦʪʚʘʪʝʣʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʚʘʥʘʜʠʝʚʘ ʢʦʥʪʘʢʪʥʘ ʤʘʩʘ ʦʪ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʷʨʥʘ ʢʠʩʝʣʠʥʘ.  

ʇʨʝʜʣʦʞʝʥʠʷʪ ʧʨʦʝʢʪ ʧʦ ʩʲʱʝʩʪʚʦ ʝ ʦʨʠʛʠʥʘʣʥʦ, ʠʥʦʚʘʪʠʚʥʦ ʥʘʫʯʥʦ 

ʠʟʩʣʝʜʚʘʥʝ ʩ ʬʫʥʜʘʤʝʥʪʘʣʝʥ ʭʘʨʘʢʪʝʨ, ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʦʝʪʦ ʦʙʘʯʝ ʚʧʦʩʣʝʜʩʪʚʠʝ 

ʙʠʭʘ ʠʤʘʣʠ ʩʝʨʠʦʟʥʦ ʧʨʘʢʪʠʯʝʩʢʦ ʧʨʠʣʦʞʝʥʠʝ. 

 

ʇʘʨʪʥʴʦʨʠ 

1. ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ ʂʲʥʯʝʚñ ï ʚʦʜʝʱ ʧʘʨʪʥʴʦʨ; 

2. ʀʥʩʪʠʪʫʪ ʧʦ ʤʠʥʝʨʘʣʦʛʠʷ ʠ ʢʨʠʩʪʘʣʦʛʨʘʬʠʷ "ɸʢʘʜ. ʀʚʘʥ ʂʦʩʪʦʚ" 

ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ (ʀʄʂ-ɹɸʅ). 

3.  

ʏʣʝʥʦʚʝ ʥʘ ʝʢʠʧʘ ʥʘ ʧʨʦʝʢʪʘ 

1. ɼʦʮ. ʜ-ʨ ʎʚʝʪʘʥ ʀʚʘʥʦʚ ɼʠʤʠʪʨʦʚ - ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ; 

2. ɼʦʮ. ʜ-ʨ ʄʠʣʫʚʢʘ ɻʝʦʨʛʠʝʚʘ ʉʪʘʥʯʝʚʘ - ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ; 

3. ɻʣ. ʘʩ. ʜ-ʨ ʀʣʠʷʥʘ ɼʦʯʝʚʘ ʅʠʢʦʣʦʚʘ - ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ; 
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4. ʄʘʛ. ʠʥʞ. ʎʚʝʪʘʣʠʥʘ ʍʨʠʩʪʦʚʘ ʀʙʨʝʚʘ ï ʜʦʢʪʦʨʘʥʪ ʚ ʋʥʠʚʝʨʩʠʪʝʪ Ăʧʨʦʬ. 

ɸ. ɿʣʘʪʘʨʦʚò, ʛʨ. ɹʫʨʛʘʩ; 

5. ɼʦʮ. ʜ-ʨ ɸʣʝʢʩʘʥʜʨ ɺʠʢʪʦʨʦʚʠʯ ɿʘʡʯʫʢ - ʋɻʍʊʋ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, ʋʢʨʘʡʥʘ; 

6. ʀʥʞ. ɹʦʷʥ ʂʦʩʪʘʜʠʥʦʚ ɸʥʜʨʝʝʚ ï ʉʪʫʜʝʥʪ ʚ ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʆʂʉ 

ʄʘʛʠʩʪʲʨ; 

7. ɻʝʥʘʜʠ ʗʥʢʦʚ ʗʥʢʦʚ ï ʉʪʫʜʝʥʪ ʚ ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʆʂʉ ɹʘʢʘʣʘʚʲʨ; 

8. ɼʦʮ. ʜ-ʨ ʈʦʩʠʮʘ ʍʨʠʩʪʦʚʘ ʊʠʪʦʨʝʥʢʦʚʘ - ʀʥʩʪʠʪʫʪ ʧʦ ʤʠʥʝʨʘʣʦʛʠʷ ʠ 

ʢʨʠʩʪʘʣʦʛʨʘʬʠʷ, ɹɸʅ ʉʦʬʠʷ; 

9. ɼʦʮ. ʜ-ʨ ʗʥʘ ʂʦʣʝʚʘ ʎʚʝʪʘʥʦʚʘ - ʀʥʩʪʠʪʫʪ ʧʦ ʤʠʥʝʨʘʣʦʛʠʷ ʠ 

ʢʨʠʩʪʘʣʦʛʨʘʬʠʷ, ɹɸʅ ʉʦʬʠʷ; 

10.  ʇʨʦʬ. ʜ-ʨ ʆʛʥʷʥ ɽʚʪʠʤʦʚ ʇʝʪʨʦʚ - ʀʥʩʪʠʪʫʪ ʧʦ ʤʠʥʝʨʘʣʦʛʠʷ ʠ 

ʢʨʠʩʪʘʣʦʛʨʘʬʠʷ, ɹɸʅ ʉʦʬʠʷ; 

11.  ʇʨʦʬ. ʜ-ʨ ʄʠʭʘʠʣ ʇʘʚʣʦʚʠʯ ʊʘʨʘʩʦʚ - ʀʥʩʪʠʪʫʪ ʧʦ ʤʠʥʝʨʘʣʦʛʠʷ ʠ 

ʢʨʠʩʪʘʣʦʛʨʘʬʠʷ, ɹɸʅ ʉʦʬʠʷ; 

12.  ʀʥʞ. ʅʠʢʦʣʘ ɺʝʩʝʣʠʥʦʚ ʂʫʚʘʥʜʞʠʝʚ ï ʉʪʫʜʝʥʪ ʆʂʉ ʄʘʛʠʩʪʲʨ  ʍʊʄʋ 

ʉʦʬʠʷ; 

13.  ɼ-ʨ ʉʥʝʞʘʥʘ ʉʪʝʬʘʥʦʚʘ ɹʘʢʲʨʜʞʠʝʚʘ - ʀʥʩʪʠʪʫʪ ʧʦ ʥʝʦʨʛ. ʍʠʤʠʷ, ʏʝʰʢʘ 

ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ, ʇʨʘʛʘ. 

14.  

ʋʝʙʩʘʡʪ ʥʘ ʧʨʦʝʢʪʘ 

https://pigment.uni-ruse.bg/bg 

 

ɼʝʡʥʦʩʪʠ ʧʨʝʟ 2023 ʛ. 

ʇʨʝʟ 2023 ʛ. ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʙʷʭʘ ʨʝʘʣʠʟʠʨʘʥʠ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: 

¶ ʉʠʥʪʝʟʠʨʘʥʠ ʩʘ ʢʝʨʘʤʠʯʥʠ ʧʠʛʤʝʥʪʠ ʥʘ ʦʩʥʦʚʘ ɸɺɻʀʊ ʧʦ ʤʝʪʦʜʘ ʥʘ 
ʪʚʲʨʜʦʬʘʟʥʦ ʩʧʠʯʘʥʝ, ʯʨʝʟ ʚʲʚʝʞʜʘʥʝʪʦ ʨʘʟʣʠʯʥʠ ʭʨʦʤʦʬʦʨʥʠ d - 

ʧʨʝʭʦʜʥʠ ʝʣʝʤʝʥʪʠ - Co, Mn, Fe, Cr, V , ʢʘʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʭʠʤʠʯʝʩʢʠ 

ʯʠʩʪʠ ʩʫʨʦʚʠʥʠ. 

¶ ʆʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʦʪʧʘʜʲʮʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʩʠʥʪʝʟʠʪʝ  - ʦʧʨʝʜʝʣʷʥʝ 

ʥʘ ʪʝʭʥʠʷ ʬʘʟʦʚ ʠ ʭʠʤʠʯʝʥ ʩʲʩʪʘʚ ʠ ʜʨ. ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʇʨʝʠʟʯʠʩʣʷʚʘʥʝ  ʩʲʩʪʘʚʘ ʥʘ ʧʠʛʤʝʥʪʠʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʲʜʲʨʞʘʥʠʝʪʦ 

ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʦʢʩʠʜʠ  ʠ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʦʪʧʘʜʲʯʥʠʪʝ ʩʫʨʦʚʠʥʠ. 

¶ ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʚʦʡʩʪʚʘʪʘ  ʠ ʤʝʭʘʥʠʟʲʤ ʥʘ 
ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʮʚʝʪʘ ʥʘ ʩʠʥʪʝʟʠʨʘʥʠʪʝ ʧʠʛʤʝʥʪʠ ʥʘ ʦʩʥʦʚʘ ʘʚʛʠʪ. 

¶ ʆʙʤʝʥ ʥʘ ʟʥʘʥʠʷ, ʦʧʠʪ ʠ ʫʩʪʦʡʯʠʚʦ ʧʘʨʪʥʴʦʨʩʪʚʦ. 

 

ɼʝʡʥʦʩʪ 1. ʉʠʥʪʝʟʠʨʘʥʠ ʩʘ ʢʝʨʘʤʠʯʥʠ ʧʠʛʤʝʥʪʠ ʥʘ ʦʩʥʦʚʘ ɸɺɻʀʊ ʧʦ ʤʝʪʦʜʘ 

ʥʘ ʪʚʲʨʜʦʬʘʟʥʦ ʩʧʠʯʘʥʝ, ʯʨʝʟ ʚʲʚʝʞʜʘʥʝʪʦ ʨʘʟʣʠʯʥʠ ʭʨʦʤʦʬʦʨʥʠ d - ʧʨʝʭʦʜʥʠ 

https://pigment.uni-ruse.bg/bg
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ʝʣʝʤʝʥʪʠ - Co, Mn, Fe, Cr, V , ʢʘʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʠ ʩʫʨʦʚʠʥʠ.   

 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʘʟʠ ʜʝʡʥʦʩʪ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʝ ʫʩʪʘʥʦʚʝʥʦ 

ʩʣʝʜʥʦʪʦ:  

ü ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʦʧʪʠʤʘʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʩʠʥʪʝʟ; 

ü ʀʟʩʣʝʜʚʘʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʦʮʚʝʪʷʚʘʱʠʪʝ ʡʦʥʠ ʠ ʪʷʭʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ 
ʚʲʨʭʫ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʷ ʤʠʥʝʨʘʣ; 

ü ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʦʧʪʠʤʘʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʟʘ ʩʠʥʪʝʟ ʥʘ ʧʠʛʤʝʥʪʠʪʝ - 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʠʟʧʠʯʘʥʝ ʠ ʟʘʜʨʲʞʢʘ ʧʨʠ ʤʘʢʩʠʤʘʣʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʠʜ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʤʠʥʝʨʘʣʠʟʘʪʦʨʘ; 

ü ʍʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʧʠʛʤʝʥʪʠ ʯʨʝʟ ʈʌɸ, ʀʏ - 

ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʝʣʝʢʪʨʦʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ, ʪʨʘʥʩʤʠʩʠʦʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ, 

ʠʟʤʝʨʚʘʥʝ ʥʘ ʮʚʝʪʘ, ʝʣʝʢʪʨʦʥʝʥ ʧʘʨʘʤʘʛʥʠʪʝʥ ʨʝʟʦʥʘʥʩ; 

ü ʚ ʩʠʩʪʝʤʘʪʘ 0,8CaO.0,2Na2O.0,8MgO.0,1Fe2O3.0,1Al2O3.2SiO2  ʩʝ 

ʧʦʣʫʯʘʚʘʪ  ʢʘʬʷʚʠ ʜʦ ʞʲʣʪʦ-ʙʝʞʦʚʠ ʥʘ ʮʚʷʪ  ʢʝʨʘʤʠʯʥʠ ʧʠʛʤʝʥʪʠ. ʋʩʪʘʥʦʚʝʥʦ 

ʝ, ʯʝ ʦʩʥʦʚʥʘʪʘ ʬʘʟʘ ʘʚʛʠʪ ʩʝ ʦʙʨʘʟʫʚʘ ʜʦʨʠ ʧʨʠ 1000oC ʠ ʝ ʧʨʝʦʙʣʘʜʘʚʘʱʘʪʘ 

ʬʘʟʘ, ʥʦ ʚʠʥʘʛʠ ʧʨʠʩʲʩʪʚʘʪ ʥʝʟʥʘʯʠʪʝʣʥʠ ʢʦʣʠʯʝʩʪʚʘ ʚʦʣʘʩʪʦʥʠʪ (CaSiO3) ʠ 

ʢʨʠʩʪʦʙʘʣʠʪ; 

ü  ʚ ʩʠʩʪʝʤʘʪʘ 0,8CaO.0,2Na2O.0,9MgO.0,1Fe2O3.0,1Al2O3.1,9SiO2  ʩʝ 

ʧʦʣʫʯʘʚʘʪ  ʢʘʬʷʚʠ ʠ ʙʝʞʦʚʠ ʥʘ ʮʚʷʪ  ʧʠʛʤʝʥʪʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ ʜʦʙʨʝ 

ʜʝʬʠʥʠʨʘʥʠ ʨʝʬʣʝʢʩʠ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʘʚʛʠʪ; ʚʦʣʘʩʪʦʥʠʪ - CaSiO3 ʠ 

ʢʨʠʩʪʦʙʘʣʠʪ - SiO2, ʢʘʪʦ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʘʚʛʠʪʦʚʠʪʝ ʧʠʢʦʚʝ ʩʝ ʫʚʝʣʠʯʘʚʘ ʩ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ. 

ü ʚ ʩʠʩʪʝʤʘʪʘ 0,9CaO.0,1Na2O.0,9MgO.0,1Cr2O3.2SiO2 ʩʝ ʧʦʣʫʯʘʚʘʪ  

ʧʠʛʤʝʥʪʠ ʩʲʩ ʩʚʝʪʣʦ-ʟʝʣʝʥ ʮʚʷʪ. ʂʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʟʝʣʝʥʠʷ ʮʚʷʪ (-a*) ʩ 

ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʠʟʧʠʯʘʥʝ ʩʝ ʫʚʝʣʠʯʘʚʘ. ʇʨʠ ʥʠʩʢʘ 

ʪʝʤʧʝʨʘʪʫʨʘ (1000oC) ʧʨʝʦʙʣʘʜʘʚʘʱʘʪʘ ʬʘʟʘ ʝ ʘʚʛʠʪ. ʉ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʧʨʠ 1100oC ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʦʩʥʦʚʥʘʪʘ ʬʘʟʘ  ʩʝ ʫʚʝʣʠʯʘʚʘ 

ü ʚ ʩʠʩʪʝʤʘʪʘ 0,8CaO.0,2Na2O.0,8MgO.0,2Cr2O3.2SiO2 ʩʝ ʧʦʣʫʯʘʚʘʪ  

ʧʠʛʤʝʥʪʠ ʩʲʩ ʟʝʣʝʥ ʮʚʷʪ. ʂʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʟʝʣʝʥʠʷ ʮʚʷʪ (-a*) ʩ ʫʚʝʣʠʯʘʚʘʥʝʪʦ 

ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ Cr2O3 ʩʝ ʫʚʝʣʠʯʘʚʘ. ʂʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʟʝʣʝʥʠʷ ʮʚʷʪ (-a*) ʩ 

ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʠʟʧʠʯʘʥʝ ʩʝ ʫʚʝʣʠʯʘʚʘ, ʢʘʪʦ ʧʨʠ 1200ʦʉ (-

a* = -15,9).  

ü  ʚ ʩʠʩʪʝʤʘʪʘ 0,9CaO.0,1Na2O.0,9MgO.0,1CoO.0,1Al2O3.1,9SiO2, 

0,9CaO.0,1Na2O.0,8MgO.0,2CoO.0,1Al2O3.1,9SiO2 ʩʝ ʧʦʣʫʯʘʚʘʪ  ʚʠʦʣʝʪʦʚʠ ʠ 

ʩʚʝʪʣʦ-ʣʠʣʘʚʠ ʢʝʨʘʤʠʯʥʠ ʧʠʛʤʝʥʪʠ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʦʩʥʦʚʥʘʪʘ ʬʘʟʘ ʘʚʛʠʪ ʩʝ 

ʦʙʨʘʟʫʚʘ ʜʦʨʠ ʧʨʠ 1000oC ʠ ʝ ʧʨʝʦʙʣʘʜʘʚʘʱʘʪʘ ʬʘʟʘ, ʥʦ ʚʠʥʘʛʠ ʧʨʠʩʲʩʪʚʘʪ 

ʥʝʟʥʘʯʠʪʝʣʥʠ ʢʦʣʠʯʝʩʪʚʘ ʚʦʣʘʩʪʦʥʠʪ (CaSiO3) ʠ ʢʨʠʩʪʦʙʘʣʠʪ; 

ü ʚ ʩʠʩʪʝʤʘʪʘ 0,9CaO.0,1Na2O.0,9MgO.0,1MnO.0,1Al2O3.1,9SiO2, 

0,9CaO.0,1Na2O.0,8MgO.0,2MnO.0,1Al2O3.1,9SiO2  ʩʝ ʧʦʣʫʯʘʚʘʪ  ʢʘʬʷʚʠ ʠ 

ʙʝʞʦʚʠ ʥʘ ʮʚʷʪ  ʧʠʛʤʝʥʪʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ ʜʦʙʨʝ ʜʝʬʠʥʠʨʘʥʠ ʨʝʬʣʝʢʩʠ, 

ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʘʚʛʠʪ; ʚʦʣʘʩʪʦʥʠʪ - CaSiO3 ʠ ʢʨʠʩʪʦʙʘʣʠʪ - SiO2, ʢʘʪʦ 

ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʘʚʛʠʪʦʚʠʪʝ ʧʠʢʦʚʝ ʩʝ ʫʚʝʣʠʯʘʚʘ ʩ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ. 
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ʌʠʛ. 1. ʈʝʥʪʛʝʥʦʚʠ ʜʠʬʨʘʢʪʦʛʨʘʤʠ  ʠ ʀʏ-ʩʧʝʢʪʨʠ ʥʘ ʩʠʥʪʝʟʠʨʘʥʠʪʝ 

ʢʝʨʘʤʠʯʥʠ ʧʠʛʤʝʥʪʠ: A - ʘʚʛʠʪ, W - ʚʦʣʘʩʪʦʥʠʪ, C - ʢʨʠʩʪʦʙʘʣʠʪ 

ɼʝʡʥʦʩʪ 2. ʆʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʦʪʧʘʜʲʮʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʩʠʥʪʝʟʠʪʝ  - 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʪʝʭʥʠʷ ʬʘʟʦʚ ʠ ʭʠʤʠʯʝʥ ʩʲʩʪʘʚ ʠ ʜʨ. ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʇʨʝʠʟʯʠʩʣʷʚʘʥʝ  ʩʲʩʪʘʚʘ ʥʘ ʧʠʛʤʝʥʪʠʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 

ʨʘʟʣʠʯʥʠʪʝ ʦʢʩʠʜʠ  ʠ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʦʪʧʘʜʲʯʥʠʪʝ ʩʫʨʦʚʠʥʠ. 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʘʟʠ ʜʝʡʥʦʩʪ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʝ ʫʩʪʘʥʦʚʝʥʦ 

ʩʣʝʜʥʦʪʦ:  

ü ʉʠʥʪʝʟ ʥʘ ʧʠʛʤʝʥʪʠʪʝ ʧʦ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʪʚʲʨʜʦʬʘʟʥʦ ʩʧʠʯʘʥʝ ʯʨʝʟ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʪʧʘʜʲʮʠ. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʦʧʪʠʤʘʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʟʘ ʩʠʥʪʝʟ ʥʘ 

ʧʠʛʤʝʥʪʠʪʝ - ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʠʟʧʠʯʘʥʝ ʠ ʟʘʜʨʲʞʢʘ ʧʨʠ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʚʠʜ ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʤʠʥʝʨʘʣʠʟʘʪʦʨʘ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʦʧʪʠʤʘʣʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʩʠʥʪʝʟ; 

ü ʍʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʢʝʨʘʤʠʢʠ ʯʨʝʟ ʧʨʘʭʦʚ ʨʝʥʪʛʝʥʦʬʘʟʦʚ 
ʘʥʘʣʠʟ, ʀʏ ï ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʈʘʤʘʥʦʚʘ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʝʣʝʢʪʨʦʥʥʘ 

ʤʠʢʨʦʩʢʦʧʠʷ, ʪʨʘʥʩʤʠʩʠʦʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ,ʦʧʪʠʯʥʘ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʠʟʤʝʨʚʘʥʝ 

ʥʘ ʮʚʝʪʘ, ʝʣʝʢʪʨʦʥʝʥ ʧʘʨʘ-ʤʘʛʥʠʪʝʥ ʨʝʟʦʥʘʥʩ. 
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ʌʠʛ. 2. ʉʢʘʥʠʨʘʱʠ ʝʣʝʢʪʨʦʥʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʩʠʥʪʝʟʠʨʘʥʠ ʧʠʛʤʝʥʪʠ :  ʘ) 

ʠʟʧʝʯʝʥʠ ʧʨʠ 1100ÁC;  ʙ) ʠʟʧʝʯʝʥʠ ʧʨʠ 1200ÁC; 

ʩ) ʧʦʨʠ ʚ ʢʝʨʘʤʠʯʥʠʪʝ ʧʠʛʤʝʥʪʠ, ʩʠʥʪʝʟʠʨʘʥʠ ʧʨʠ 1200ÁC;                              d) 

ʢʨʠʩʪʘʣʠ ʦʙʨʘʟʫʚʘʥʠ ʚ ʩʠʥʪʝʟʠʨʘʥʠʪʝ ʢʝʨʘʤʠʯʥʠ ʧʠʛʤʝʥʪʠ, ʠʟʧʝʯʝʥʠ ʧʨʠ 

1200 ÁC. 

 

ɼʝʡʥʦʩʪ 3. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʚʦʡʩʪʚʘʪʘ  ʠ ʤʝʭʘʥʠʟʲʤ 

ʥʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʮʚʝʪʘ ʥʘ ʩʠʥʪʝʟʠʨʘʥʠʪʝ ʧʠʛʤʝʥʪʠ ʥʘ ʦʩʥʦʚʘ ʘʚʛʠʪ. 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʘʟʠ ʜʝʡʥʦʩʪ ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʧʦʣʫʯʝʥʠʪʝ ʧʠʛʤʝʥʪʠ ʯʨʝʟ 

ʨʝʥʪʛʝʥʦʬʘʟʦʚ ʘʥʘʣʠʟ, ʀʏ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʈʘʤʘʥʦʚʘ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, 

ʝʣʝʢʪʨʦʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ, ʪʨʘʥʩʤʠʩʠʦʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ, ʦʧʪʠʯʥʘ 

ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʠʟʤʝʨʚʘʥʝ ʥʘ ʮʚʝʪʘ, ʝʣʝʢʪʨʦʥʝʥ ʧʘʨʘʤʘʛʥʠʪʝʥ ʨʝʟʦʥʘʥʩ. 

ʀʟʷʩʥʝʥ ʝ ʤʝʭʘʥʠʟʤʘ ʥʘ ʠʟʦʤʦʨʬʥʦʪʦ ʟʘʤʝʩʪʚʘʥʝ ʚ ʢʨʠʩʪʘʣʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ 

ʦʩʥʦʚʥʘʪʘ ʬʘʟʘ, ʢʘʢʪʦ ʠ ʤʝʭʘʥʠʟʤʠʪʝ ʥʘ ʮʚʝʪʦʦʙʨʘʟʫʚʘʥʝ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ 

ʢʦʨʝʣʘʮʠʦʥʥʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʲʩʪʘʚ ï ʩʪʨʫʢʪʫʨʘ - ʩʚʦʡʩʪʚʘ ʟʘ ʢʝʨʘʤʠʯʥʠʪʝ 

ʧʠʛʤʝʥʪʠ ʥʘ ʙʘʟʘ ʤʠʥʝʨʘʣʘ ʘʚʛʠʪ. 

 

ɼʝʡʥʦʩʪ 4. ʆʙʤʝʥ ʥʘ ʟʥʘʥʠʷ, ʦʧʠʪ ʠ ʫʩʪʦʡʯʠʚʦ ʧʘʨʪʥʴʦʨʩʪʚʦ.  

ʇʨʦʝʢʪʲʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʲʨʚʦ ʩʲʚʤʝʩʪʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ 

ʈʫʩʝʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʀʥʩʪʠʪʫʪʘ ʧʦ ʤʠʥʝʨʘʣʦʛʠʷ ʠ ʢʨʠʩʪʘʣʦʛʨʘʬʠʷ "ɸʢʘʜ. 

ʀʚʘʥ ʂʦʩʪʦʚ"  ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ (ʀʄʂ-ɹɸʅ). ɹʣʘʛʦʜʘʨʝʥʠʝ 

ʥʘ ʥʝʛʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʪʷʩʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʝʢʠʧʠʪʝ ʦʪ ʜʚʝʪʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʝʪʦ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ, ʦʩʚʝʥ ʟʘ ʫʩʧʝʰʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʝʢʪʘ, 

ʥʦ ʠ ʝ ʦʩʥʦʚʘ ʟʘ ʙʲʜʝʱʠ ʩʲʚʤʝʩʪʥʠ ʨʘʟʨʘʙʦʪʢʠ. 
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 ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʘʟʠ ʜʝʡʥʦʩʪ ʦʪ ʧʨʦʝʢʪʘ, ʙʷʭʘ ʦʩʲʱʝʩʪʚʝʥʠ  ʢʦʤʘʥʜʠʨʦʚʢʠ, 

ʩʚʲʨʟʘʥʠ ʩ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʩʠʥʪʝʟʠʨʘʥʠʪʝ ʢʝʨʘʤʠʯʥʠ ʧʠʛʤʝʥʪʠ. ʆʩʚʝʥ ʚ 

ʀʥʩʪʠʪʫʪʘ ʧʦ ʤʠʥʝʨʘʣʦʛʠʷ ʠ ʢʨʠʩʪʘʣʦʛʨʘʬʠʷ "ɸʢʘʜ. ʀʚʘʥ ʂʦʩʪʦʚ" ʥʘ ɹɸʅ, 

ʙʷʭʘ ʦʩʲʱʝʩʪʚʝʥʠ ʧʦʩʝʱʝʥʠʷ ʠ ʠʟʚʲʨʰʝʥʠ ʠʟʧʠʪʘʥʠʷ ʥʘ ʩʠʥʪʝʟʠʨʘʥʠʪʝ 

ʧʠʛʤʝʥʪʠ ʚ ʜʨʫʛʠ ʠʥʩʪʠʪʫʪʠ ʥʘ ɹɸʅ - ʀʥʩʪʠʪʫʪʘ ʧʦ ʦʙʱʘ ʠ ʥʝʦʨʛʘʥʠʯʥʘ ʭʠʤʠʷ, 

ʀʥʩʪʠʪʫʪʘ ʧʦ ʬʠʟʠʢʦʭʠʤʠʷ Ăɸʢʘʜ. ʈʦʩʪʠʩʣʘʚ ʂʘʠʰʝʚò ʠ ʀʥʩʪʠʪʫʪʘ ʧʦ ʢʘʪʘʣʠʟ. 

ʆʨʛʘʥʠʟʠʨʘʥʠ ʩʘ ʨʘʙʦʪʥʠ ʩʨʝʱʠ ʥʘ ʝʢʠʧʠʪʝ ʧʦ ʧʨʦʝʢʪʘ ʦʪ ʈʫʩʝʥʩʢʠ 

ʋʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ ʂʲʥʯʝʚñ ʠ ʀʥʩʪʠʪʫʪʘ ʧʦ ʤʠʥʝʨʘʣʦʛʠʷ ʠ ʢʨʠʩʪʘʣʦʛʨʘʬʠʷ 

"ɸʢʘʜ. ʀʚʘʥ ʂʦʩʪʦʚ", ʢʘʪʦ ʨʝʰʝʥʠʷʪʘ ʩʘ ʦʬʦʨʤʝʥʠ ʩ ʧʨʦʪʦʢʦʣʠ ʦʪ ʩʨʝʱʠʪʝ. 

ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʟʘʜʘʯʠʪʝ ʧʦ ʜʦʛʦʚʦʨʘ ʧʨʝʟ 2023ʛ. ʝ 

ʦʩʲʱʝʩʪʚʝʥʦ ʘʢʘʜʝʤʠʯʥʦ ʠʟʨʘʩʪʚʘʥʝ ʥʘ ʨʲʢʦʚʦʜʠʪʝʣʷ ʥʘ ʧʨʦʝʢʪʘ ï 

ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʘʢʘʜʝʤʠʯʥʘʪʘ ʜʣʲʞʥʦʩʪ ʇʨʦʬʝʩʦʨ ʥʘ ʈʲʢʦʚʦʜʠʪʝʣʷ ʥʘ 

ʨʘʙʦʪʥʠʷ ʢʦʣʝʢʪʠʚ ʧʨʦʬ. ʜ-ʨ ʎʚʝʪʘʥ ɼʠʤʠʪʨʦʚ,  ʘ ʩʲʱʦ ʪʘʢʘ  ʫʩʧʝʰʥʦ e 

ʟʘʱʠʪʝʥʘ  1 ʜʠʧʣʦʤʥʘ ʨʘʙʦʪʘ ʥʘ ʤʘʛʠʩʪʲʨ ʦʪ ʌʠʣʠʘʣʘ ʥʘ ʈʫʩʝʥʩʢʠʷ 

ʋʥʠʚʝʨʩʠʪʝòɸʥʛʝʣ ʂʲʥʯʝʚò ʚ ʛʨ. ʈʘʟʛʨʘʜ, ʢʦʡʪʦ ʝ ʯʣʝʥ ʥʘ ʨʘʙʦʪʥʠʷ ʢʦʣʝʢʪʠʚ - 

ɻʝʦʨʛʠ ɻʝʦʨʛʠʝʚ. ʊʦʚʘ ʝ ʝʜʥʘ ʜʦʙʨʘ ʠʣʶʩʪʨʘʮʠʷ ʟʘ ʧʨʠʥʦʩ ʥʘ ʧʨʦʝʢʪʘ ʚ 

ʦʙʫʯʝʥʠʝʪʦ, ʦʙʤʝʥ ʥʘ ʟʥʘʥʠʷ ʠ ʨʝʟʫʣʪʘʪʠ ʯʨʝʟ ʦʙʫʯʝʥʠʝ.   

  

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʧʨʦʝʢʪʘ 

ʇʨʝʟ 2023 ʛ. ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʩʣʝʜʥʠʪʝ ʥʘʫʯʥʠ 

ʧʫʙʣʠʢʘʮʠʠ: 

1. Georgi Georgiev,  Tsvetan Dimitrov, Rositsa Titorenkova, Synthesis and study 
of diopside ceramic pigments with iron chromophore obtained by different 

methods, Proceedings Univercity of Ruse ñAngel Kanchevò, 2023, vol. 62, 

book 10.3, ISSN 2603-4123 (on-line), 20-24 

https://conf.uni-ruse.bg/bg/docs/sns/2023/FR.pdf 

2. Rositsa Titorenkova, Tsvetan Dimitrov, Yana Tzvetanova, Dimitar Antonov, 
Ceramic pigments obtained by solid-state sintering of loess with addition of 

Cr2O3, Reports Awarded with "Best Paper" Crystal Prize - 62th annual 

scientific conference of University of Ruse and Union of Scientists ĂNew 

industries, digital economy, society - projections of the future ï VIò, 2023, 

ISBN 978-954-712-864-4 (Print) 

https://conf.uni-ruse.bg/bg/?cmd=dPage&pid=bestPapers 

3. Fila Yovkova, Adriana Georgieva, Tsvetan Dimitrov, Mariela Minova, 
Investigation of the structure of ceramic pigments obtained from pure and 

waste raw materials by using of electron paramagnetic resonance, Proceedings 

Univercity of Ruse ñAngel Kanchevò, 2023, vol. 62, book 10.1, ISSN 2603-

4123 (on-line), 58-63 

https://conf.uni-ruse.bg/bg/docs/cp23/10.1/10.1-10.pdf 

4. Olena Khomenko, Tsvetan Dimitrov, Features of coordination of shrinkage 
processes of ceramic masses and engobe coatings in brick production, 

https://conf.uni-ruse.bg/bg/docs/sns/2023/FR.pdf
https://conf.uni-ruse.bg/bg/?cmd=dPage&pid=bestPapers
https://conf.uni-ruse.bg/bg/docs/cp23/10.1/10.1-10.pdf
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Proceedings Univercity of Ruse ñAngel Kanchevò, 2023, vol. 62, book 10.1, 

ISSN 2603-4123 (on-line), 76-81 

https://conf.uni-ruse.bg/bg/docs/cp23/10.1/10.1-13.pdf 

5. Olena Khomenko, Illia Prokhorenko, Tsvetan Dimitrov. Features of bioglass 
technology for bone tissue regeneration, Proceedings Univercity of Ruse 

ñAngel Kanchevò, 2023, vol. 62, book 10.1, ISSN 2603-4123 (on-line), 82-84   

 https://conf.uni-ruse.bg/bg/docs/cp23/10.1/10.1-14.pdf 

6. Rositsa Titorenkova, Micro-infrared and raman spectroscopy applied for 

studying ancient pigments, Proceedings Univercity of Ruse ñAngel Kanchevò, 

2023, vol. 62, book 10.1, ISSN 2603-4123 (on-line), 110-114 

https://conf.uni-ruse.bg/bg/docs/cp23/10.1/10.1-18.pdf 

7. Fila Yovkova, Mariela Minova, Tsvetan Dimitrov, Adriana Georgieva, Irena 
Markovska, Synthesis and properties of chromium-based ceramic pigments, 

Journal   of   Chemical Technology and Metallurgy, 2023, 58, 1, 68-74, (Impact 

Factor: 0.253 /2023), SCOPUS  indexed 

https://journal.uctm.edu/node/j2023-1/JCTM_2023_58_8_22-67_pp68-74.pdf 

8. Tsvetan Dimitrov, Irena Markovska, Mariela Minova, Zircon ceramic 
pigments synthesized from waste product by petroleum industry, Journal   of   

Chemical Technology and Metallurgy, 2023, 58, 4, 700-706, (Impact Factor: 

0.253 /2023), SCOPUS  indexed 

https://journal.uctm.edu/node/j2023-4/JCTM_2023_58_8_22-136_pp700.pdf  

 

ʋʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʠ ʢʦʥʬʝʨʝʥʮʠʠ 

ʇʨʝʟ 2023 ʛ. ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʯʣʝʥʦʚʝ ʥʘ ʢʦʣʝʢʪʠʚʘ ʩʘ ʫʯʘʩʪʚʘʣʠ ʚ 

ʩʣʝʜʥʠʪʝ ʤʝʞʜʫʥʘʨʦʜʥʠ ʢʦʥʬʝʨʝʥʮʠʠ: 

1.    Eight balkan conference on glass science & technology,  20th Conference 

on glass and ceramics, 25 -27 September 2023, Nessebar - Bulgaria 

1A Titorenkova R. , Ts. Dimitrov, D. Antonov, Y. Tzvetanova, Augite-based 

ceramics obtained by solid-state sintering of loess, ʉʝʢʮʠʦʥʝʥ ʜʦʢʣʦʜ 

1B  Dimitrov Ts., M. Stancheva, Ts. Ibreva, R. Titorenkova, Y. Tzvetanova, 

Synthesis of augite-based ceramic pigments obtained by solid-state sintering, 

(ʇʦʩʪʝʨ) 
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https://conf.uni-ruse.bg/bg/docs/cp23/10.1/10.1-14.pdf
https://conf.uni-ruse.bg/bg/docs/cp23/10.1/10.1-18.pdf
https://journal.uctm.edu/node/j2023-1/JCTM_2023_58_8_22-67_pp68-74.pdf
https://journal.uctm.edu/node/j2023-4/JCTM_2023_58_8_22-136_pp700.pdf
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2.1.2. ʇʨʦʝʢʪ ˉ ʂʇ-06-ʅ46/7 ʦʪ 02.12.2020 ʛ. ʥʘ ʪʝʤʘ Ăʈʘʟʨʘʙʦʪʚʘʥʝ ʠ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠ ʟʘ ʧʨʝʮʠʟʥʦ 

ʧʯʝʣʘʨʩʪʚʦñ 

ʎʝʣ ʠ ʟʘʜʘʯʠ ʥʘ ʧʨʦʝʢʪʘ 

ʅʘʩʪʦʷʱʠʷʪ ʧʨʦʝʢʪ ʝ ʬʦʢʫʩʠʨʘʥ ʚʲʨʭʫ ʩʲʟʜʘʚʘʥʝʪʦ ʬʫʥʜʘʤʝʥʪʘʣʥʠ 

ʧʦʜʭʦʜʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝ ʥʘ 

ʧʯʝʣʥʠ ʢʦʣʦʥʠʠ (Apis mellifera macedonica/ Apis mellifera rodopica) ʯʨʝʟ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʩʲʙʠʨʘʥʝ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʜʘʥʥʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʤʦʜʝʣʠʨʘʥʝ ʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʧʨʠʣʦʞʥʠ ʩʦʬʪʫʝʨʥʠ 

ʧʨʦʜʫʢʪʠ ʚ ʧʯʝʣʘʨʩʢʘʪʘ ʧʨʘʢʪʠʢʘ. 

ɿʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʮʝʣ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʘʪ ʨʝʰʝʥʠ ʩʣʝʜʥʠʪʝ 

ʭʠʧʦʪʝʟʠ:  

1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʯʨʝʟ ʦʙʣʠʪʘʥʝ ʩ ʙʝʟʧʠʣʦʪʥʠ ʣʝʪʘʪʝʣʥʠ 
ʘʧʘʨʘʪʠ ʥʘ ʨʘʡʦʥʠ ʩ ʚʠʩʦʢʘ ʧʨʝʥʘʩʝʣʝʥʦʩʪ ʥʘ ʧʯʝʣʠʥʠ ʠ ʦʮʝʥʢʘ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʧʯʝʣʥʘʪʘ ʧʘʰʘ ʚ ʪʷʭ. 

2. ʉʲʟʜʘʚʘʥʝ ʥʘ ʧʦʜʭʦʜ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʧʪʠʤʘʣʥʦʪʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘ 
ʧʯʝʣʥʠʪʝ ʢʦʣʦʥʠʠ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʦʜʫʢʪʠʚʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʧʯʝʣʥʘʪʘ 

ʧʘʰʘ.   

3. ʆʮʝʥʢʘ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʬʘʢʪʦʨʠ ʚʲʨʭʫ 

ʥʝʢʪʘʨʦʦʦʪʜʝʣʷʱʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʠ ʯʝʩʪʦʪʘʪʘ ʥʘ 

ʧʦʩʝʱʘʝʤʦʩʪ ʥʘ ʩʲʮʚʝʪʠʷʪʘ ʦʪ ʧʯʝʣʠʪʝ.   

4. ʋʩʪʘʥʦʚʷʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʜʠʥʘʤʠʢʘʪʘ, ʨʘʟʚʠʪʠʝʪʦ ʠ ʮʲʬʪʝʞʘ ʥʘ 
ʬʠʪʦʬʘʫʥʘʪʘ ʚ ʢʦʥʢʨʝʪʥʠ ʨʘʡʦʥʠ ʚʲʨʭʫ ʪʝʤʧʘ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʧʯʝʣʥʠʪʝ 

ʢʦʣʦʥʠʠ ʧʨʝʟ ʧʨʦʣʝʪʪʘ. 

5. ʀʟʩʣʝʜʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʙʠʦʣʦʛʠʯʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʙʦʨʙʘ ʩ ʚʘʨʦʘʪʦʟʘʪʘ. 

6. ʀʟʩʣʝʜʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʯʝʩʪʦʪʘʪʘ ʥʘ ʩʪʠʤʫʣʠʨʘʱʠʪʝ ʧʦʜʭʨʘʥʚʘʥʠʷ ʚʲʨʭʫ 
ʷʡʮʝʩʥʘʩʷʥʝʪʦ ʥʘ ʧʯʝʣʥʘʪʘ ʤʘʡʢʘ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʦʧʫʣʘʮʠʷʪʘ ʥʘ 

ʧʯʝʣʥʦʪʦ ʩʝʤʝʡʩʪʚʦ. 

7. ʂʘʣʠʙʨʠʨʘʥʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣʠ ʟʘ ʩʤʲʨʪʥʦʩʪʪʘ ʥʘ ʧʯʝʣʠʪʝ ʩ ʮʝʣ 
ʘʜʘʧʪʠʨʘʥʝʪʦ ʠʤ ʚ ʢʦʥʢʨʝʪʥʠ ʢʦʣʦʥʠʠ ʚ ɹʲʣʛʘʨʠʷ. 

8. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʤʦʜʝʣʠ, ʠʟʫʯʘʚʘʱʠ 
ʧʦʧʫʣʘʮʠʦʥʥʘʪʘ ʜʠʥʘʤʠʢʘ ʚ ʢʦʰʝʨʘ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʙʦʣʝʩʪʠ, ʥʘ ʧʲʨʚʦ 

ʤʷʩʪʦ ʚʘʨʦʘʪʦʟʘʪʘ.  

 

ʇʘʨʪʥʴʦʨʠ 

1. ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ ʂʲʥʯʝʚñ. 
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ʏʣʝʥʦʚʝ ʥʘ ʝʢʠʧʘ ʥʘ ʧʨʦʝʢʪʘ 

1. ɼʦʮ. ʜ-ʨ ɸʪʘʥʘʩ ɸʪʘʥʘʩʦʚ 

2. ʇʨʦʬ. ʜ-ʨ ʃʶʙʝʥ ɺʲʣʢʦʚ 

3. ɼʦʮ. ʜ-ʨ ʇʣʘʤʝʥ ʍʨʠʩʪʦʚ 

4. ɻʣ. ʘʩ. ʜ-ʨ ʀʚʘʡʣʦ ʍʨʠʩʪʘʢʦʚ 

5. ʄʘʛ.  ʉʣʘʚʠ ɻʝʦʨʛʠʝʚ -ʜʦʢʪʦʨʘʥʪ 

6. ʇʨʝʩʠʷʥ ɾʝʣʷʟʢʦʚ- ʩʪʫʜʝʥʪ  

 

ɼʝʡʥʦʩʪʠ ʧʨʝʟ 2023 ʛ.  

ʇʨʝʟ 2023 ʛ. ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʙʷʭʘ ʨʝʘʣʠʟʠʨʘʥʠ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: 

¶ ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʥʠ ʤʦʜʝʣʠ  ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʧʪʠʤʘʣʥʦʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʧʯʝʣʥʠʪʝ ʢʦʣʦʥʠʠ. 

¶ ʄʘʪʝʤʘʪʠʯʝʩʢʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʦʧʫʣʘʮʠʦʥʥʘʪʘ ʜʠʥʘʤʠʢʘ ʥʘ 

ʤʝʜʦʥʦʩʥʘʪʘ ʧʯʝʣʘ ʠ ʧʨʠʣʦʞʝʥʠʷ ʢʲʤ ʧʯʝʣʠʥʠ ʚ ɹʲʣʛʘʨʠʷ. 

 

ɼʝʡʥʦʩʪ 1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʥʠ ʤʦʜʝʣʠ ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʧʪʠʤʘʣʥʦʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʧʯʝʣʥʠʪʝ ʢʦʣʦʥʠʠ 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʘʟʠ ʜʝʡʥʦʩʪ ʩʘ ʠʟʚʲʨʰʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ 

ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʬʘʢʪʦʨʠ ʚʲʨʭʫ ʥʝʢʪʘʨʦʦʦʪʜʝʣʷʱʘʪʘ 

ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʠ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʦʩʝʱʘʝʤʦʩʪ ʥʘ ʩʲʮʚʝʪʠʷʪʘ ʦʪ 

ʧʯʝʣʠʪʝ.  

ʉʲʟʜʘʜʝʥʠ ʩʘ ʚʘʨʠʘʥʪʥʠ ʤʦʜʝʣʠ ʟʘ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʝʢʪʘʨʦʦʦʪʜʝʣʷʱʘʪʘ 

ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʚ 

ʢʦʥʢʨʝʪʥʠʪʝ ʨʘʡʦʥʠ. 

ʀʟʩʣʝʜʚʘʥʦ ʝ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʪʝʞʢʠ ʤʝʪʘʣʠ ʚ ʧʦʯʚʘʪʘ, ʩʲʮʚʝʪʠʷʪʘ ʥʘ 

ʨʘʧʠʮʘʪʘ ʠ ʚ ʤʝʜʘ ʦʪ ʨʘʧʠʮʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʝʩʪʥʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʦʩʦʙʝʥʦʩʪʠ 

ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʯʝʣʘʨʩʢʠ ʨʘʡʦʥʠ ʥʘ ʉʝʚʝʨʦʠʟʪʦʯʥʘ ɹʲʣʛʘʨʠʷ. ʀʟʚʲʨʰʝʥ ʝ 

ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʟʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʤʝʪʘʣʥʠ ʡʦʥʠ ʚ ʧʦʯʚʘʪʘ, ʤʝʜʘ ʠ 

ʩʲʮʚʝʪʠʷʪʘ ʥʘ ʨʘʧʠʮʘ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʢʦʨʝʣʘʮʠʦʥʥʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʦʪʜʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʚ ʧʦʯʚʘʪʘ, ʤʝʜʘ ʠ ʩʲʮʚʝʪʠʷʪʘ ʥʘ ʨʘʧʠʮʘʪʘ. 

ʇʨʦʚʝʜʝʥʠ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʝ ʩʲʟʜʘʜʝʥʘ ʘ ʙʘʟʘ ʦʪ ʜʘʥʥʠ 

ʟʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʩʪʠʪʝʣʥʠʪʝ ʝʢʩʪʨʘʢʪʠ ʠ ʦʢʩʘʣʦʚʘ ʢʠʩʝʣʠʥʘ ʚʲʨʭʫ 

ʧʦʧʫʣʘʮʠʷʪʘ ʥʘ ʚʘʨʦʘʪʦʟʘ. 

ʇʨʦʚʝʜʝʥʠ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʝ ʩʲʟʜʘʜʝʥʘ ʙʘʟʘ ʦʪ ʜʘʥʥʠ 

ʟʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʩʪʠʤʫʣʠʨʘʱʠ ʧʦʜʭʨʘʥʚʘʥʠʷ ʥʘ ʧʯʝʣʥʠʪʝ ʢʦʣʦʥʠʠ ʧʨʝʟ 

ʨʘʟʣʠʯʥʠ ʠʥʪʝʨʚʘʣʠ ʦʪ ʚʨʝʤʝ. 
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ɼʝʡʥʦʩʪ 2. ʄʘʪʝʤʘʪʠʯʝʩʢʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʦʧʫʣʘʮʠʦʥʥʘʪʘ ʜʠʥʘʤʠʢʘ ʥʘ 

ʤʝʜʦʥʦʩʥʘʪʘ ʧʯʝʣʘ ʠ ʧʨʠʣʦʞʝʥʠʷ ʢʲʤ ʧʯʝʣʠʥʠ ʚ ɹʲʣʛʘʨʠʷ 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʘʟʠ ʜʝʡʥʦʩʪ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʤʦʜʝʣʠ, ʠʟʫʯʚʘʱʠ ʜʠʥʘʤʠʢʘʪʘ ʥʘ 

ʨʘʟʚʠʪʠʝ ʥʘ ʦʪʜʝʣʥʠʷ ʢʦʰʝʨ, ʤʦʜʝʣʠ ʠʟʫʯʚʘʱʠ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʧʦʧʫʣʘʮʠʷʪʘ ʚ 

ʧʯʝʣʥʠʷ ʢʦʰʝʨ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ɺʘʨʦʘʪʦʟʘ, ʅʦʟʝʤʘʪʦʟʘ ʠ ʜʨʫʛʠ ʙʦʣʝʩʪʠ, ʤʦʜʝʣʠ 

ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʭʨʘʥʝʥʝʪʦ ʥʘ ʧʯʝʣʥʠʪʝ ʢʦʣʦʥʠʠ, ʤʦʜʝʣʠ ʦʪʯʠʪʘʱʠ ʚʣʠʷʥʠʝʪʦ 

ʥʘ ʤʝʪʝʨʦʣʦʛʠʯʥʠʪʝ ʬʘʢʪʦʨʠ ʚʲʨʭʫ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʩʤʲʨʪʥʦʩʪʪʘ ʧʨʠ 

ʧʯʝʣʥʠʪʝ ʢʦʣʦʥʠʠ, ʤʦʜʝʣʠ ʦʪʯʠʪʘʱʠ ʩʤʲʨʪʥʦʩʪʪʘ ʧʨʠ ʬʫʨʘʞʥʠ ʧʯʝʣʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʩʨʝʜʘ ʙʝʟ ʟʘʤʲʨʩʷʚʘʥʝ ʩ ʧʝʩʪʠʮʠʜʠ, ʤʦʜʝʣʠ ʦʪʯʠʪʘʱʠ 

ʪʝʨʤʦʨʝʛʫʣʘʮʠʷʪʘ ʚ ʧʯʝʣʥʦʪʦ ʩʝʤʝʡʩʪʚʦ. 

ʈʘʟʨʘʙʦʪʝʥ ʝ ʥʦʚ ʤʦʜʝʣ ʦʧʠʩʚʘʰ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ʭʨʘʥʠʪʝʣʥʠʷ ʟʘʧʘʩ 

ʩ ʧʠʣʦʪʦ (ʥʝʟʨʝʣʠ ʧʯʝʣʠ), ʚʲʟʨʘʩʪʥʠ ʧʯʝʣʠ ʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʤʝʜ. ɸʥʘʣʠʟʠʨʘʥʠ 

ʩʘ ʧʦʧʫʣʘʮʠʠ ʦʪ ʥʝʟʨʝʣʠ ʠ ʚʲʟʨʘʩʪʥʠ ʧʯʝʣʠ, ʢʘʢʪʦ ʠ ʪʷʭʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʤʝʜ. ɺ ʢʦʥʪʝʢʩʪʘ ʥʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʧʯʝʣʥʘʪʘ ʢʦʣʦʥʠʷ, ʩʘ ʤʦʜʝʣʠʨʘʥʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʦʪʜʝʣʝʥʠʷ, ʢʘʪʦ ʩʝ ʬʦʢʫʩʠʨʘʤʝ ʚʲʨʭʫ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ. 

ʉʲʟʜʘʜʝʥ ʝ ʤʦʜʝʣ ʟʘ ʧʦʧʫʣʘʮʠʦʥʥʘʪʘ ʜʠʥʘʤʠʢʘ ʥʘ ʧʯʝʣʠʪʝ, ʙʘʟʠʨʘʥ ʥʘ ʜʚʝ 

ʫʨʘʚʥʝʥʠʷ, ʢʦʠʪʦ ʨʝʬʣʝʢʪʠʨʘʪ ʠʟʤʝʥʝʥʠʷ ʚ ʙʨʦʷ ʥʘ ʧʯʝʣʠʪʝ ʚ ʢʦʰʝʨʘ ʠ ʪʝʟʠ, 

ʢʦʠʪʦ ʣʝʪʷʪ ʥʘʚʲʥ. ɺ ʤʦʜʝʣʘ ʝ ʠʥʪʝʛʨʠʨʘʥ ʠ ʝʬʝʢʪʲʪ ʦʪ ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʪʨʝʩ 

ʚʲʨʭʫ ʧʯʝʣʠʪʝ, ʠ ʝ ʘʢʮʝʥʪʠʨʘʥʦ ʚʲʨʭʫ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʧʘʤʝʪʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩ ʧʨʦʠʟʚʦʜʥʠ, ʯʠʡʪʦ ʨʝʜ ʝ ʧʦʜ ʝʜʥʦ. 

ʈʝʰʝʥʘ ʝ ʦʙʨʘʪʥʘʪʘ ʟʘʜʘʯʘ ʟʘ ʟʘʛʫʙʠʪʝ ʥʘ ʬʫʨʘʞʥʠ ʧʯʝʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ 

ʩʨʝʜʘ ʙʝʟ ʟʘʤʲʨʩʷʚʘʥʝ. 
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2.1.3. ʇʨʦʝʢʪ ˉ ʂʇ-06-ʈʫʩʠʷ/12 ʦʪ 11.12.2020 ʥʘ ʪʝʤʘ Ăʏʠʩʣʝʥʠ ʤʝʪʦʜʠ 

ʠ ʘʣʛʦʨʠʪʤʠ ʚ ʪʝʦʨʠʷʪʘ ʠ ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʢʣʘʩʠʯʝʩʢʘʪʘ 

ʭʠʜʨʦʤʝʭʘʥʠʢʘ ʠ ʤʥʦʛʦʬʘʟʥʠ ʬʣʫʠʜʠ ʚ ʧʦʨʝʩʪʠ ʩʨʝʜʠñ 

ʎʝʣ ʠ ʟʘʜʘʯʠ ʥʘ ʧʨʦʝʢʪʘ 

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʠʷ ʧʨʦʝʢʪ ʝ ʢʦʥʩʪʨʫʠʨʘʥʝ, ʠʟʩʣʝʜʚʘʥʝ, ʢʦʤʧʶʪʲʨʥʘ 

ʨʝʘʣʠʟʘʮʠʷ ʠ ʘʧʨʦʙʘʮʠʷ ʥʘ ʜʠʬʝʨʝʥʯʥʠ ʩʭʝʤʠ ʦʪ ʚʠʩʦʢ ʨʝʜ ʥʘ ʪʦʯʥʦʩʪ ʟʘ 

ʨʝʰʘʚʘʥʝ ʥʘ ʜʠʨʝʢʪʥʠ ʠ ʦʙʨʘʪʥʠ ʟʘʜʘʯʠ ʦʪ ʭʠʜʨʦʜʠʥʘʤʠʢʘʪʘ, ʛʘʟʦʚʘʪʘ 

ʜʠʥʘʤʠʢʘ ʠ ʝʢʦʣʦʛʠʷʪʘ.  

ɿʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʘʟʠ ʮʝʣ ʱʝ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʩʠʩʪʝʤʠ ʫʨʘʚʥʝʥʠʷ ʦʪ 

ʢʚʘʟʠʭʠʜʨʦʜʠʥʘʤʠʢʘʪʘ, ʬʠʣʪʨʘʮʠʷʪʘ (ʙʘʟʠʨʘʥʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʤʦʜʝʣʘ ʥʘ 

ɼʘʨʩʠ) ʠ ʘʪʤʦʩʬʝʨʥʦʪʦ ʟʘʤʲʨʩʷʚʘʥʝ. ɿʘ ʪʷʭ ʱʝ ʙʲʜʘʪ ʬʦʨʤʫʣʠʨʘʥʠ ʤʦʜʝʣʥʠ 

ʥʘʯʘʣʥʦ-ʛʨʘʥʠʯʥʠ ʠ ʛʨʘʥʠʯʥʠ ʟʘʜʘʯʠ ʚ ʧʨʘʚʦʲʛʲʣʥʘ ʠʣʠ ʢʨʠʚʦʣʠʥʝʡʥʘ ʦʙʣʘʩʪ. 

ɿʘ ʨʝʰʘʚʘʥʝʪʦ ʠʤ ʱʝ ʙʲʜʘʪ ʨʘʟʚʠʚʘʥʠ ʯʠʩʣʝʥʠ ʤʝʪʦʜʠ ʥʘ ʘʜʘʧʪʠʚʝʥ ʠʟʢʫʩʪʚʝʥ 

ʚʠʩʢʦʟʠʪʝʪ, ʝʢʩʧʦʥʝʥʮʠʘʣʥʠ ʜʠʬʝʨʝʥʯʥʠ ʩʭʝʤʠ, ʢʦʤʧʘʢʪʥʠ ʩʭʝʤʠ, ʯʠʩʣʝʥʠ 

ʩʭʝʤʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʣʠʤʠʪʠʨʘʥʝ ʥʘ ʧʦʪʦʢʘ, ʨʘʟʮʝʧʚʘʥʝ ʥʘ ʦʧʝʨʘʪʦʨʘ ʥʘ 

ʜʠʬʝʨʝʥʮʠʘʣʥʘʪʘ ʟʘʜʘʯʘ ʠ ʜʨ.  

ɼʨʫʛʘ ʟʘʜʘʯʘ ʝ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʘʧʨʦʢʩʠʤʘʮʠʠ ʦʪ ʚʪʦʨʠ ʠ ʧʦ-ʚʠʩʦʢ ʨʝʜ. 

ɺʲʨʭʫ ʧʦʩʪʨʦʝʥʠʪʝ ʩʭʝʤʠ ʩʝ ʥʘʣʘʛʘʪ ʠʟʠʩʢʚʘʥʠʷ ʜʘ ʧʨʠʪʝʞʘʚʘʪ ʚʘʞʥʠ ʩʚʦʡʩʪʚʘ 

ʢʘʪʦ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪ (ʟʘʧʘʟʚʘʥʝ ʥʘ ʤʘʩʘ ʠ ʝʥʝʨʛʠʷ), ʤʦʥʦʪʦʥʥʦʩʪ, ʫʩʪʦʡʯʠʚʦʩʪ 

ʠ ʩʭʦʜʠʤʦʩʪ ʢʲʤ ʩʲʦʪʚʝʪʥʠʪʝ ʜʠʬʝʨʝʥʮʠʘʣʥʠ ʟʘʜʘʯʠ ʩ ʨʝʜ ʥʘ ʩʭʦʜʠʤʦʩʪ, 

ʩʲʦʪʚʝʪʩʪʚʘʱ ʥʘ ʨʝʜʘ ʥʘ ʘʧʨʦʢʩʠʤʘʮʠʷʪʘ.   

ʏʠʩʣʝʥʠʪʝ ʘʧʨʦʢʩʠʤʘʮʠʠ ʱʝ ʙʲʜʘʪ ʧʦʩʪʨʦʝʥʠ ʚʲʨʭʫ ʥʝʨʘʚʥʦʤʝʨʥʘ 

ʜʝʢʘʨʪʦʚʘ ʤʨʝʞʘ ʩ ʣʦʢʘʣʥʦ ʩʛʲʩʪʷʚʘʥʝ, ʩ ʛʣʘʜʲʢ ʠʣʠ ʧʨʝʢʲʩʥʘʪ ʠʥʪʝʨʬʝʡʩ 

ʤʝʞʜʫ ʥʠʚʘʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʩ ʨʘʟʣʠʯʝʥ ʨʘʟʤʝʨ, ʢʦʝʪʦ ʦʙʝʟʧʝʯʘʚʘ ʝʬʝʢʪʠʚʥʘʪʘ 

ʘʜʘʧʪʘʮʠʷ ʥʘ ʜʠʩʢʨʝʪʥʦʪʦ ʨʝʰʝʥʠʝ ʢʲʤ ʜʠʬʝʨʝʥʮʠʘʣʥʦʪʦ ʚ ʧʦʛʨʘʥʠʯʥʠʪʝ 

ʩʣʦʝʚʝ. 

ɼʠʬʝʨʝʥʮʠʘʣʥʠʪʝ ʩʠʩʪʝʤʠ ʫʨʘʚʥʝʥʠʷ, ʢʦʠʪʦ ʦʧʠʩʚʘʪ ʧʨʦʮʝʩʠʪʝ ʥʘ 

ʘʪʤʦʩʬʝʨʥʦʪʦ ʠ ʚʦʜʥʦʪʦ ʟʘʤʲʨʩʷʚʘʥʝ, ʩʘ ʦʪ ʭʠʜʨʦʜʠʥʘʤʠʯʝʥ ʪʠʧ, ʥʷʢʦʠ ʦʪ 

ʢʦʠʪʦ ʩʲʜʲʨʞʘʪ ʜʨʦʙʥʠ ʧʨʦʠʟʚʦʜʥʠ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʯʠʩʣʝʥʠ ʤʝʪʦʜʠ, ʨʘʟʚʠʪʠ ʟʘ 

ʤʝʭʘʥʠʢʘ ʥʘ ʬʣʫʠʜʠʪʝ ʠ ʛʘʟʦʚʘʪʘ ʜʠʥʘʤʠʢʘ ʱʝ ʩʝ ʘʜʘʧʪʠʨʘʪ ʠ ʧʨʠʣʦʞʘʪ ʠ ʢʲʤ 

ʤʦʜʝʣʠ ʦʪ ʝʢʦʣʦʛʠʷʪʘ. 

ʈʘʟʨʘʙʦʪʝʥʠʪʝ ʤʝʪʦʜʠ ʱʝ ʙʲʜʘʪ ʪʝʩʪʚʘʥʠ ʟʘ ʥʷʢʦʣʢʦ ʢʦʥʢʨʝʪʥʠ ʟʘʜʘʯʠ ʦʪ 

ʭʠʜʨʦʜʠʥʘʤʠʢʘʪʘ ʠ ʝʢʦʣʦʛʠʷʪʘ (ʚ ʪʦʚʘ ʯʠʩʣʦ, ʟʘʜʘʯʘ ʟʘ ʧʨʝʯʠʩʪʚʘʥʝ ʥʘ ʚʦʜʘʪʘ 

ʦʪ ʚʨʝʜʥʠ ʧʨʠʤʝʩʠ ï ʫʨʘʚʥʝʥʠʝ ʥʘ ʈʠʯʘʨʜʩ (Richardôs equation), ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ 

ʚʲʟʜʫʭʘ ʠ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ ʩ ʞʠʚʦʪʠʥʩʢʠʷ ʩʚʷʪ  

ʠ ʪ.ʥ.). 
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ʇʘʨʪʥʴʦʨʠ 

1. ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ ʂʲʥʯʝʚñ; 

2. ʀʥʩʪʠʪʫʪ ʧʦ ʧʨʠʣʦʞʥʘ ʤʘʪʝʤʘʪʠʢʘ "ʄ.ɺ.ʂʝʣʜʠʰ", ʈʫʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ 

ʥʘʫʢʠʪʝ . 

 

ʏʣʝʥʦʚʝ ʥʘ ʝʢʠʧʘ ʥʘ ʧʨʦʝʢʪʘ 

1. ʜʦʮ. ʜ-ʨ ʖʨʠʡ ʂʘʥʜʠʣʘʨʦʚ; 

2. ʇʨʦʬ. ʜ-ʨ ʃʶʙʝʥ ɻʝʦʨʛʠʝʚ ɺʲʣʢʦʚ; 

3. ɼʦʮ. ʜʥ ʄʠʛʣʝʥʘ ʅʠʢʦʣʘʝʚʘ ʂʦʣʝʚʘ; 

4. ɻʣ. ʘʩ. ʜ-ʨ ʊʠʭʦʤʠʨ ɹʦʛʦʤʠʣʦʚ ɻʶʣʦʚ; 

5. ʄʘʛ. ʉʣʘʚʠ ɻʝʦʨʛʠʝʚ ɻʝʦʨʛʠʝʚ. 

 

ɼʝʡʥʦʩʪʠ ʧʨʝʟ 2023 ʛ. 

ʇʨʝʟ 2023 ʛ. ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʙʷʭʘ ʨʝʘʣʠʟʠʨʘʥʠ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: 

¶ ʇʦʩʪʨʦʷʚʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʘʜʝʢʚʘʪʥʠ ʘʧʨʦʢʩʠʤʘʮʠʠ ʥʘ ʧʨʘʚʠ ʠ ʦʙʨʘʪʥʠ 
ʟʘʜʘʯʠ ʟʘ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʠʘʣʥʠ ʫʨʘʚʥʝʥʠʷ ʟʘ ʤʥʦʛʦʬʘʟʥʠ ʬʣʫʠʜʠ ʚ 

ʧʦʨʝʩʪʠ ʩʨʝʜʠ; 

¶ ʈʘʟʨʘʙʦʪʚʘʥʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʝʬʝʢʪʠʚʥʠ ʯʠʩʣʝʥʠ ʤʝʪʦʜʠ ʟʘ ʧʨʘʚʠ ʠ 
ʦʙʨʘʪʥʠ ʟʘʜʘʯʠ ʦʪ ʝʢʦʣʦʛʠʷʪʘ.  

 

ɼʝʡʥʦʩʪ 1. ʇʦʩʪʨʦʷʚʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʘʜʝʢʚʘʪʥʠ ʘʧʨʦʢʩʠʤʘʮʠʠ ʥʘ ʧʨʘʚʠ ʠ 

ʦʙʨʘʪʥʠ ʟʘʜʘʯʠ ʟʘ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʠʘʣʥʠ ʫʨʘʚʥʝʥʠʷ ʟʘ ʤʥʦʛʦʬʘʟʥʠ ʬʣʫʠʜʠ ʚ 

ʧʦʨʝʩʪʠ ʩʨʝʜʠ  

ʀʟʫʯʝʥʘ ʝ ʟʘʜʘʯʘ ʦʪ ʤʘʛʥʠʪʦʭʠʜʨʦʜʠʥʘʤʠʢʘʪʘ ʧʨʠ ʜʚʠʞʝʥʠʝ ʥʘ 

ʝʣʝʢʪʨʦʧʨʦʚʦʜʷʱʘ ʪʝʯʥʦʩʪ ʚ ʤʘʛʥʠʪʥʦ ʧʦʣʝ, ʦʧʠʩʚʘʥʘ ʩʲʩ ʩʠʣʥʦ ʩʚʲʨʟʘʥʘ 

ʣʠʥʝʡʥʘ ʧʘʨʘʙʦʣʠʯʥʘ ʩʠʩʪʝʤʘ. ʆʩʦʙʝʥʦʩʪ ʩʘ ʟʘʚʠʩʠʤʠʷ ʦʪ ʚʨʝʤʝʪʦ 

ʢʦʝʬʠʮʠʝʥʪ ʠ ʠʟʪʦʯʥʠʢ. ʆʩʚʝʥ ʪʦʚʘ, ʨʘʟʛʣʝʞʜʘ ʩʝ ʠ ʦʙʨʘʪʥʘ ʟʘʜʘʯʘ, ʚ ʢʦʷʪʦ ʩʝ 

ʪʲʨʩʷʪ ʩʲʦʪʚʝʪʥʦ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʢʦʥʚʝʢʮʠʷ ʠ ʩʠʣʘʪʘ ʥʘ ʠʟʪʦʯʥʠʢʘ, ʢʘʪʦ ʩʝ 

ʧʦʩʪʘʚʷʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʫʩʣʦʚʠʷ ï ʠʟʤʝʨʚʘʥʠʷ. ʇʘʨʘʙʦʣʠʯʥʠ ʦʙʨʘʪʥʠ ʟʘʜʘʯʠ 

ʚ̡ ʟʥʠʢʚʘʪ ʚ ʘʝʨʦʢʦʩʤʠʯʝʩʢʦʪʦ ʠ ʭʠʤʠʯʝʩʢʦʪʦ ʠʥʞʝʥʝʨʩʪʚʦ, ʘʩʪʨʦʥʦʤʠʷʪʘ, 

ʛʝʦʬʠʟʠʢʘʪʘ ʠ ʜʨʫʛʠ ʜʠʩʮʠʧʣʠʥʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʧʨʠʣʦʞʝʥʠʷ ʠʤʘ ʧʨʠ ʧʨʦʮʝʩʠ 

ʥʘ ʧʨʝʥʦʩ ʥʘ ʪʦʧʣʠʥʘ, ʠʟʧʦʣʟʚʘʡʢʠ ʦʙʨʘʪʝʥ ʘʥʘʣʠʟ ʢʘʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʪʦʧʣʠʥʝʥ ʧʦʪʦʢ, ʠʣʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʪʦʧʣʠʥʥʠ ʩʚʦʡʩʪʚʘ ʢʘʪʦ ʪʦʧʣʦʧʨʦʚʦʜʠʤʦʩʪ 

ʠ ʪʦʧʣʠʥʥʠʷʪ ʢʘʧʘʮʠʪʝʪ ʥʘ ʪʚʲʨʜʠʪʝ ʚʝʱʝʩʪʚʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʥʠ ʠʟʤʝʨʚʘʥʠʷ. ʆʩʥʦʚʥʘʪʘ ʠʜʝʷ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʦʙʨʘʪʥʘʪʘ ʟʘʜʘʯʘ ʝ 

ʪʷ ʜʘ ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘ ʚ ʥʝʢʣʘʩʠʯʝʩʢʘ ʜʠʨʝʢʪʥʘ ʟʘʜʘʯʘ. ʇʦʣʫʯʘʚʘ ʩʝ ʪʘʢʘ 
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ʥʘʨʝʯʝʥʠʷ Ăloaded equationñ ʧʨʦʙʣʝʤ, ʧʨʠ ʢʦʝʪʦ ʚ ʫʨʘʚʥʝʥʠʷʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ 

ʫʯʘʩʪʚʘʪ ʠ ʧʨʦʠʟʚʦʜʥʠʪʝ ʦʪ ʧʲʨʚʠ ʨʝʜ ʚ ʛʨʘʥʠʯʥʠʪʝ ʟʦʥʠ. ɺ ʪʘʟʠ ʦʙʨʘʪʥʘ ʟʘʜʘʯʘ 

ʩʝ ʧʦʩʪʘʚʷʪ ʜʚʝ ʠʥʪʝʛʨʘʣʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʛʘʪʦ ʠ ʜʚʝʪʝ ʬʫʥʢʮʠʠ (ʩʲʦʪʚʝʪʥʦ 

ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʢʦʥʚʝʢʮʠʷ ʠ ʩʠʣʘʪʘ ʥʘ ʠʟʪʦʯʥʠʢʘ) ʩʘ ʥʝʠʟʚʝʩʪʥʠ. ʈʘʟʛʣʝʞʜʘʥʠ 

ʩʘ ʠ ʜʚʘ ʧʦ-ʧʨʦʩʪʠ ʩʣʫʯʘʷ, ʢʦʛʘʪʦ ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʢʦʥʚʝʢʮʠʷ ʠʣʠ ʠʟʪʦʯʥʠʢʲʪ 

ʩʘ ʥʝʠʟʚʝʩʪʥʠ ʧʨʠ ʩʲʦʪʚʝʪʥʦʪʦ ʠʥʪʝʛʨʘʣʥʦ ʥʘʙʣʶʜʝʥʠʝ. ɿʘ ʯʠʩʣʝʥʦʪʦ ʨʝʰʘʚʘʥʝ 

ʥʘ ʧʨʘʚʘʪʘ ʠ ʦʙʨʘʪʥʘʪʘ ʟʘʜʘʯʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʝʷʚʥʠ ʜʠʬʝʨʝʥʯʥʠ ʩʭʝʤʠ, ʧʦ-

ʩʧʝʮʠʘʣʥʦ ʤʦʜʠʬʠʮʠʨʘʥ ʤʝʪʦʜ ʥʘ ʂʨʘʥʢ-ʅʠʢʲʣʩʲʥ. ɼʠʩʢʨʝʪʠʟʘʮʠʷʪʘ ʧʦ 

ʚʨʝʤʝʪʦ ʩʝ ʧʨʘʚʠ ʟʘʝʜʥʦ ʩʲʩ ʩʧʝʮʠʘʣʥʘ ʣʠʥʝʘʨʠʟʘʮʠʷ ʥʘ ʥʝʣʠʥʝʡʥʠʪʝ ʯʣʝʥʦʚʝ 

ʚ ʩʠʩʪʝʤʘʪʘ. ʉʣʝʜʚʘ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ. ɿʘ 

ʨʝʰʘʚʘʥʝ ʥʘ ʧʦʣʫʯʝʥʘʪʘ ʩʠʩʪʝʤʘ ʘʣʛʝʙʨʠʯʥʠ ʫʨʘʚʥʝʥʠʷ ʝ ʧʨʝʜʣʦʞʝʥʦ 

ʩʧʝʮʠʬʠʯʥʦ ʣʠʥʝʡʥʦ ʨʘʟʣʘʛʘʥʝ ʥʘ ʯʠʩʣʝʥʦʪʦ ʨʝʰʝʥʠʝ ʥʘ ʙʘʟʘ ʩʪʦʡʥʦʩʪʠʪʝ ʚ 

ʛʨʘʥʠʯʥʠʪʝ ʚʲʟʣʠ. ʉʣʝʜ ʪʦʚʘ ʝ ʨʘʟʨʘʙʦʪʝʥ ʝʬʝʢʪʠʚʝʥ ʘʣʛʦʨʠʪʤʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 

ʥʝʣʦʢʘʣʥʠʪʝ ʘʣʛʝʙʨʠʯʥʠ ʟʘʜʘʯʠ. ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʨʝʜʠʮʘ ʩʠʥʪʝʪʠʯʥʠ ʯʠʩʣʝʥʠ 

ʧʨʠʤʝʨʠ ʢʘʢʪʦ ʙʝʟ ʰʫʤ ʚ ʠʟʤʝʨʚʘʥʠʷʪʘ, ʪʘʢʘ ʠ ʩʲʩ ʩʤʫʱʝʥʠʷ ʚ ʠʟʤʝʨʚʘʥʠʷʪʘ. 

ʇʦʢʘʟʘʥʘ ʝ ʘʜʝʢʚʘʪʥʦʩʪʪʘ ʥʘ ʧʨʝʜʣʦʞʝʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʠ ʚ ʜʚʘʪʘ ʩʣʫʯʘʷ. 

ʇʨʠ ʟʥʘʯʠʪʝʣʥʦ ʨʘʟʣʠʯʘʚʘʥʝ ʥʘ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʚʝʱʝʩʪʚʘʪʘ ʦʪ ʪʝʟʠ ʥʘ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʩʝ ʧʦʷʚʷʚʘʪ ʛʨʘʥʠʯʥʠ ʩʣʦʝʚʝ ʩ ʦʩʦʙʝʥʦʩʪʠ. ʀʤʘ ʜʚʘ ʥʘʯʠʥʘ ʟʘ 

ʨʘʙʦʪʘ ʩ ʪʘʢʠʚʘ ʩʣʦʝʚʝ ʚ ʯʠʩʣʝʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ: ʪʝ ʠʣʠ ʩʘ ʥʘʧʲʣʥʦ ʤʦʜʝʣʠʨʘʥʠ 

ʠʣʠ ʩʘ ʥʘʧʲʣʥʦ ʠʛʥʦʨʠʨʘʥʠ. ʏʝʩʪʦ ʩʣʦʷʪ, ʯʠʠʪʦ ʩʚʦʡʩʪʚʘ ʩʘ ʜʦʙʨʝ ʧʦʟʥʘʪʠ, ʩʝ 

ʟʘʤʝʥʷ ʩ ʬʠʢʪʠʚʝʥ ʠʥʪʝʨʬʝʡʩ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʩʝ ʥʘʣʘʛʘʪ ʫʩʣʦʚʠʷ ʥʘ ʩʢʦʢ ʧʦ 

ʠʥʪʝʨʬʝʡʩʘ, ʟʘ ʜʘ ʩʝ ʤʦʜʝʣʠʨʘ ʝʬʝʢʪʘ ʥʘ ʪʦʟʠ ʩʣʦʡ. ɺ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʦʪ ʥʘʩ 

ʟʘʜʘʯʘ ʚʲʟʥʠʢʚʘʪ ʥʝʣʦʢʘʣʥʠ ʫʩʣʦʚʠʷ ʥʘ ʩʢʦʢ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ 

ʨʝʰʝʥʠʝʪʦ ʠ ʥʝʛʦʚʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʚ ʢʨʘʠʱʘʪʘ ʥʘ ʜʚʘ ʦʪʜʝʣʥʠ ʠʥʪʝʨʚʘʣʘ. 

ʉʪʘʪʠʷʪʘ ʝ ʧʦʩʚʝʪʝʥʘ ʥʘ ʯʠʩʣʝʥʦ ʨʝʰʘʚʘʥʝ ʥʘ ʦʙʨʘʪʥʘ ʟʘʜʘʯʘ ʟʘ  ʦʧʨʝʜʝʣʷʥʝ 

ʥʘ ʚʲʥʰʥʠʪʝ ʛʨʘʥʠʯʥʠ ʫʩʣʦʚʠʷ ʚ ʭʠʧʝʨʙʦʣʠʯʥʦ-ʧʘʨʘʙʦʣʠʯʥʦ 

ʪʨʘʥʩʤʠʩʠʦʥʥʘ ʟʘʜʘʯʘ, ʜʝʬʠʥʠʨʘʥʘ ʥʘʜ ʥʝʩʚʲʨʟʘʥʠ ʦʙʣʘʩʪʠ, ʧʨʠ ʟʘʜʘʜʝʥʠ 

ʪʦʯʢʦʚʠ ʠʟʤʝʨʚʘʥʠʷ. ʇʲʨʚʦ ʩʘ ʜʠʩʢʫʪʠʨʘʥʠ ʫʩʣʦʚʠʷʪʘ ʟʘ ʩʲʱʝʩʪʚʫʚʘʥʝ ʠ 

ʝʜʠʥʩʪʚʝʥʦʩʪ ʥʘ ʨʝʰʝʥʠʝʪʦ ʥʘ ʜʠʨʝʢʪʥʘʪʘ ʜʠʬʝʨʝʥʮʠʘʣʥʘ ʟʘʜʘʯʘ. ʉʣʝʜ ʪʦʚʘ ʝ 

ʧʦʩʪʨʦʝʥʘ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʥʘ ʙʘʟʘʪʘ ʥʘ ʤʝʪʦʜʘ ʥʘ ʜʠʬʝʨʝʥʯʥʠʪʝ ʩʭʝʤʠ. 

ʈʘʟʨʘʙʦʪʝʥ ʝ ʤʝʪʦʜ ʥʘ ʜʝʢʦʤʧʦʟʠʮʠʷʪʘ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʦʙʨʘʪʥʘʪʘ ʟʘʜʘʯʘ. 

ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʫʩʣʦʚʠʷʪʘ, ʛʘʨʘʥʪʠʨʘʱʠ ʢʦʨʝʢʪʥʦʩʪʪʘ ʥʘ ʘʣʛʦʨʠʪʲʤʘ. 

ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʯʠʩʣʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ. 

 

ɼʝʡʥʦʩʪ 2. ʈʘʟʨʘʙʦʪʚʘʥʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʝʬʝʢʪʠʚʥʠ ʯʠʩʣʝʥʠ ʤʝʪʦʜʠ ʟʘ ʧʨʘʚʠ 

ʠ ʦʙʨʘʪʥʠ ʟʘʜʘʯʠ ʦʪ ʝʢʦʣʦʛʠʷʪʘ 

ɿʘʤʲʨʩʷʚʘʥʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʝ ʝʜʠʥ ʦʪ ʥʘʡ-ʩʝʨʠʦʟʥʠʪʝ ʧʨʦʙʣʝʤʠ, ʧʨʝʜ 

ʢʦʠʪʦ ʯʦʚʝʯʝʩʪʚʦʪʦ ʩʝ ʝ ʠʟʧʨʘʚʷʣʦ ʠ ʢʦʡʪʦ ʢʲʤ ʪʝʢʫʱʠʷ ʤʦʤʝʥʪ ʩʪʦʠ 

ʥʝʨʘʟʨʝʰʝʥ. ʊʦʚʘ ʚʢʣʶʯʚʘ ʟʘʤʲʨʩʷʚʘʥʝʪʦ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ, ʚʦʜʠʪʝ ʠ ʟʝʤʥʠʪʝ 

ʥʝʜʨʘ. ɿʘ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʧʨʠʝʤʘʪ ʝʬʝʢʪʠʚʥʠ ʜʝʡʩʪʚʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ 

ʥʘ ʟʘʤʲʨʩʷʚʘʥʝʪʦ ʠ ʧʦʩʣʝʜʚʘʱʠ ʤʝʨʦʧʨʠʷʪʠʷ ʟʘ ʧʨʝʯʠʩʪʚʘʥʝ, ʝ ʥʫʞʥʦ ʜʘ ʩʝ 

ʟʥʘʝ ʢʘʢ ʪʦʯʥʦ ʧʨʦʪʠʯʘ ʟʘʤʲʨʩʷʚʘʥʝʪʦ. ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʝ ʨʘʟʚʠʪ ʤʝʪʦʜ ʟʘ 



ʈʋʉɽʅʉʂʀ  ʋʅʀɺɽʈʉʀʊɽʊ  -  ɻʆɼʀʐɽʅ  ʆʊʏɽʊ  ɿɸ  2023 ʛ. 

 

 

25 

 

ʧʨʠʙʣʠʞʝʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʥʝʠʟʚʝʩʪʥʘʪʘ ʩʠʣʘ ʥʘ ʠʟʪʦʯʥʠʢʘ ʥʘ 

ʟʘʤʲʨʩʷʚʘʥʝ. ɿʘ ʮʝʣʪʘ ʩʝ ʧʨʘʚʷʪ ʟʘʤʝʨʚʘʥʠʷ (ʦʪ ʪʦʯʢʦʚ ʠ ʠʥʪʝʛʨʘʣʝʥ ʪʠʧ) 

ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝ, ʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʦʙʣʘʩʪ ʝ ʙʝʟʢʨʘʡʥʘ. 

ʊʘʟʠ ʟʘʜʘʯʘ ʚʩʲʱʥʦʩʪ ʝ ʧʘʨʘʙʦʣʠʯʥʘ ʦʙʨʘʪʥʘ ʟʘʜʘʯʘ ʥʘ ʂʦʰʠ. ɺ ʨʘʤʢʠʪʝ ʥʘ 

ʦʧʠʩʘʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ, ʧʨʘʚʘʪʘ ʟʘʜʘʯʘ ʝ ʨʝʰʝʥʘ ʯʨʝʟ ʩʚʝʞʜʘʥʝ ʥʘ ʟʘʜʘʯʘʪʘ ʥʘ 

ʂʦʰʠ ʜʦ ʪʘʢʘʚʘ ʥʘ ɼʠʨʠʭʣʝ ʚʲʨʭʫ ʦʛʨʘʥʠʯʝʥʘ ʦʙʣʘʩʪ, ʠʟʧʦʣʟʚʘʡʢʠ ʤʝʪʦʜʘ ʥʘ 

ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ (ʧʦʪʝʥʮʠʘʣʥʠʪʝ) ʨʝʰʝʥʠʷ, ʟʘʝʜʥʦ ʩ ʪʝʭʥʠʢʘʪʘ ʥʘ 

ʧʨʠʩʲʝʜʠʥʝʥʦʪʦ ʫʨʘʚʥʝʥʠʝ. ɿʘ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ, 

ʧʨʝʜʣʦʞʝʥʘ ʝ ʯʠʩʣʝʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʷ ʥʘ ʘʣʛʦʨʠʪʲʤʘ. ʉʣʝʜ ʪʦʚʘ, ʯʨʝʟ 

ʧʦʜʙʠʨʘʥʝ ʥʘ ʩʠʣʘʪʘ ʥʘ ʠʟʪʦʯʥʠʢʘ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʢʨʘʡʥʘ 

ʨʝʜʠʮʘ ʦʪ ʬʦʨʤʝʥʠ ʬʫʥʢʮʠʠ ʩ ʥʝʠʟʚʝʩʪʥʠ ʢʦʥʩʪʘʥʪʥʠ ʢʦʝʬʠʮʠʝʥʪʠ ʠ 

ʧʨʠʣʘʛʘʥʝ ʥʘ ʣʠʥʝʡʥʦ-ʢʚʘʜʨʘʪʠʯʝʥ ʧʦʜʭʦʜ, ʠʟʨʘʟʲʪ ʟʘ ʠʟʪʦʯʥʠʢʘ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝ ʦʮʝʥʷʚʘ. ʇʨʠʣʦʞʝʥʠ ʩʘ ʠ ʯʠʩʣʝʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʤʦʜʝʣʘ ʩ 

ʧʨʠʣʦʞʝʥʠʷ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝʪʦ ʥʘ ʚʦʜʠʪʝ. 

ɸʥʘʣʠʟʲʪ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ (ɸʏ) ʝ ʩʲʚʨʝʤʝʥʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘ ʪʝʭʥʠʢʘ 

ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʦʣʝʤʠ ʩʠʩʪʝʤʠ ʢʘʪʦ ʢʚʘʥʪʦʚʠʪʝ ʠ ʝʢʦʣʦʛʠʯʥʠʪʝ ʩʠʩʪʝʤʠ. 

ʆʩʥʦʚʥʘʪʘ ʠʜʝʷ ʥʘ ɸʏ ʝ ʜʘ ʦʮʝʥʷʚʘ/ʧʨʦʛʥʦʟʠʨʘ (ʯʨʝʟ ʢʦʤʧʶʪʲʨʥʠ ʩʠʤʫʣʘʮʠʠ 

ʚʲʨʭʫ ʛʦʣʝʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣʠ) ʤʷʨʢʘʪʘ ʟʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ 

ʠʟʭʦʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ ʤʦʜʝʣʘ ʢʲʤ ʧʝʨʪʫʨʙʘʮʠʠʪʝ ʥʘ ʥʷʢʦʠ ʚʭʦʜʥʠ ʧʘʨʘʤʝʪʨʠ. 

ʇʦʩʪʠʛʥʘʪ ʝ ʥʦʚ ʥʘʡ-ʜʦʙʲʨ ʨʝʟʫʣʪʘʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʪʥʦʩʠʪʝʣʥʘʪʘ ʛʨʝʰʢʘ ʟʘ 

ʠʥʜʝʢʩʠʪʝ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ɼʘʪʩʢʠʷ ʆʡʣʝʨʦʚ ʤʦʜʝʣ ï ʥʦʚʠʷʪ 

ʘʣʛʦʨʠʪʲʤ ʧʦʜʦʙʨʷʚʘ ʨʝʟʫʣʪʘʪʘ ʩ ʧʦʨʷʜʲʮʠ ʦʪ ʜʦʩʝʛʘʰʥʠʷ ʥʘʡ-ʜʦʙʲʨ 

ʩʲʱʝʩʪʚʫʚʘʱ ʘʣʛʦʨʠʪʲʤ. ʅʦʚʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʠʥʜʝʢʩʠʪʝ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ 

ʥʘ ʝʜʠʥ ʦʪ ʥʘʡ-ʠʟʧʦʣʟʚʘʥʠʪʝ ʝʢʦʣʦʛʠʯʥʠ ʤʦʜʝʣʠ ʚ ʮʝʣʠʷ ʩʚʷʪ ʩʝ ʦʯʘʢʚʘ ʜʘ 

ʧʦʜʧʦʤʦʛʥʝ ʩ ʘʜʝʢʚʘʪʥʠ ʧʨʝʜʣʦʞʝʥʠʷ ʩʲʦʪʚʝʪʥʠʪʝ ʦʪʛʦʚʦʨʥʠ ʦʨʛʘʥʠ ʧʨʠ 

ʚʟʠʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷ ʦʪ ʠʢʦʥʦʤʠʯʝʩʢʠ, ʩʦʮʠʘʣʝʥ ʠ ʝʢʦʣʦʛʠʯʝʥ ʭʘʨʘʢʪʝʨ. 

ʆʧʪʠʤʠʟʘʮʠʠʪʝ ʱʝ ʧʦʤʦʛʥʘʪ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʥʘʜʝʞʜʥʠ ʢʦʤʧʶʪʲʨʥʠ 

ʦʧʨʦʩʪʷʚʘʥʠʷ ʥʘ ʤʦʜʝʣʘ, ʧʦʣʝʟʥʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʨʝʩʫʨʩʥʠ ʠʣʠ ʢʨʠʪʠʯʥʦ 

ʚʨʝʤʝʚʠ ʟʘʜʘʯʠ, ʩʚʲʨʟʘʥʠ ʩ ʢʦʤʧʶʪʲʨʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʟʘ ʩʤʝʪʢʘ ʥʘ ʤʠʥʠʤʘʣʥʘ 

ʟʘʛʫʙʘ ʥʘ ʪʦʯʥʦʩʪ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʝ ʦʯʘʢʚʘ ʜʘ ʠʤʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʘ 

ʤʥʦʛʦʩʪʨʘʥʥʘ ʨʦʣʷ: ʟʘ ʪʝʩʪʚʘʥʝ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʤʦʜʝʣʠ, ʠ ʟʘ 

ʥʘʜʝʞʜʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʯʠʩʣʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʩʪʨʘʥʘ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ 

ʧʨʠʣʦʞʥʠ ʩʧʝʮʠʘʣʠʩʪʠ ʠ ʱʝ ʧʦʜʧʦʤʦʛʥʘʪ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʧʦ-ʪʦʯʥʠ ʧʨʦʛʥʦʟʠ ʟʘ 

ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʚʨʝʜʥʠʪʝ ʝʤʠʩʠʠ ʚʲʨʭʫ ʯʦʚʝʰʢʦʪʦ ʟʜʨʘʚʝ ʠ ʟʘʛʫʙʠʪʝ ʚ 

ʩʝʣʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ. 

ɿʘʝʜʥʦ ʩʲʩ ʩʪʘʪʠʠʪʝ, ʨʘʟʨʘʙʦʪʝʥ ʝ ʧʨʦʛʨʘʤʝʥ ʧʨʦʜʫʢʪ, ʦʩʥʦʚʘʥ ʥʘ 

ʜʠʛʠʪʘʣʥʠ ʨʝʜʠʮʠ ʩ ʚʠʩʦʢʦ ʝʬʝʢʪʠʚʥʠ ʦʧʪʠʤʘʣʥʠ ʛʝʥʝʨʠʨʘʱʠ ʤʘʪʨʠʮʠ, ʢʦʡʪʦ 

ʧʦʩʪʠʛʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ ʦʪ ʜʦʩʝʛʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʪʦʭʘʩʪʠʯʥʠ 

ʤʝʪʦʜʠ ʟʘ ʧʨʝʩʤʷʪʘʥʝ ʥʘ ʠʥʜʝʢʩʠʪʝ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʛʦʣʝʤʠ ʢʦʤʧʶʪʲʨʥʠ 

ʤʦʜʝʣʠ. 
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ʋʯʘʩʪʠʝ ʚ ʢʦʥʬʝʨʝʥʮʠʠ 

ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʜʦʢʣʘʜʚʘʥʠ ʥʘ: 

Á Tenth International Conference New Trends in the Applications of Differential Equations in 
Sciences (NTADESô23), 7-20 July 2023, St. Constantine and Helena, Varna; 
http://www.ntades.eu/ 

Á 17th Annual Meeting of the Bulgarian Section of SIAM, December 20 - 22, 2022, 

Sofia, Bulgaria (BGSIAM'22) 

 

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʧʨʦʝʢʪʘ 

ʇʨʝʟ 2023 ʛ. ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʩʣʝʜʥʠʪʝ ʥʘʫʯʥʠ 

ʧʫʙʣʠʢʘʮʠʠ: 

1. S. G. Georgiev, L. G. Vulkov, Determination of a time-varying point source in 

Cauchy problems for the convection-diffusion equation, Applied Sciences, 13 

(7), 4536, 2023 (IF 2.7 / 2022) 

2. Juri D. Kandilarov, Lubin G. Vulkov, Loaded Equation Method for Recovering 
of Time-dependent Convection Coefficient and Source in 

Magnetohydrodynamics flow, BGSIAMó22, ʧʨʠʝʪʘ ʟʘ ʧʝʯʘʪ, Studies in 

Computational Intelligence, Springer, Cham, (SJR rank) 

3. V. L. Todorov, S. G. Georgiev, Superconvergent polynomial lattice rules for 
multidimensional sensitivity analysis in air pollution, Computers @ 

Mathematics with Applications, under review.  

4. Miglena N. Koleva, Lubin G. Vulkov, Reconstruction of boundary conditions 
of a parabolic-hyperbolic transmission problem, ʧʨʠʝʪʘ ʟʘ ʧʝʯʘʪ ʚ Springer, 

Proceedings in Mathematics & Statistics, Springer (SJR rank), ʧʨʠʝʪʘ ʟʘ 

ʧʝʯʘʪ 

 

 

2.1.4. ʇʨʦʝʢʪ ˉ ʂʇ-06-ʅ53/15 ʦʪ 16.11.2021 ʛ. ʥʘ ʪʝʤʘ 

"ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʦʮʝʥʢʘ ʥʘ 'ʠʩʭʝʤʠʯʥʘʪʘ ʢʘʩʢʘʜʘ' ʚ ʤʠʦʢʘʨʜʘ. 

ɺʘʣʠʜʘʮʠʷ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʢʦʨʦʥʘʨʝʥ ʚʦʜʘʯ ʟʘ ʝʣʝʢʪʨʦ-

ʤʝʭʘʥʠʯʥʘ ʦʮʝʥʢʘ ʧʨʠ ʦʩʪʨʘ ʠʩʭʝʤʠʷ" 

ʎʝʣ ʠ ʟʘʜʘʯʠ ʥʘ ʧʨʦʝʢʪʘ 

ʀʩʭʝʤʠʯʥʘʪʘ ʙʦʣʝʩʪ ʥʘ ʩʲʨʮʝʪʦ ʝ ʩʦʮʠʘʣʥʦ-ʟʥʘʯʠʤʦ ʟʘʙʦʣʷʚʘʥʝ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʤʥʦʞʝʩʪʚʦʪʦ ʥʘʣʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ, ʪʷ 

ʦʩʪʘʚʘ ʚʦʜʝʱʘ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʘ ʧʨʠʯʠʥʘ ʟʘ ʩʤʲʨʪ ʚ ɽʚʨʦʧʘ. 

ʅʘʣʠʯʠʝʪʦ ʥʘ ʩʧʝʮʠʬʠʯʝʥ ʠ ʯʫʚʩʪʚʠʪʝʣʝʥ ʤʝʪʦʜ ʟʘ ʨʘʥʥʦʪʦ 

ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ ʤʠʦʢʘʨʜʥʘ ʠʩʭʝʤʠʷ, ʢʦʡʪʦ ʜʘ ʙʲʜʝ ʧʨʠʣʘʛʘʥ ʧʦ ʚʨʝʤʝ ʥʘ 

ʠʥʚʘʟʠʚʥʦ ʠʟʩʣʝʜʚʘʥʝ, ʙʠ ʜʦʚʝʣʦ ʜʦ ʟʥʘʯʠʤʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʩʤʲʨʪʥʦʩʪʪʘ ʧʨʠ 

http://www.ntades.eu/
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ʝʜʥʦʚʨʝʤʝʥʥʦ ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʩʨʝʜʩʪʚʘ ʧʨʠ ʧʝʨʢʫʪʘʥʥʠ 

ʠʥʪʝʨʚʝʥʮʠʠ.  

ʍʠʧʦʪʝʟʘʪʘ ʟʘ ñʠʩʭʝʤʠʯʥʘ ʢʘʩʢʘʜʘò ʝ ʦʙʱʦʧʨʠʝʪʘ. ʉʧʦʨʝʜ ʥʝʷ 

ʤʠʦʢʘʨʜʥʘʪʘ ʠʩʭʝʤʠʷ ʝ ʧʦʨʝʜʠʮʘ ʦʪ ʧʨʦʤʝʥʠ, ʚʠʥʘʛʠ ʩʣʝʜʚʘʱʠ ʝʜʠʥ ʠ ʩʲʱʠ 

ʨʝʜ: ʜʠʘʩʪʦʣʥʘ, ʧʦʩʣʝʜʚʘʥʘ ʦʪ ʩʠʩʪʦʣʥʘ ʜʠʩʬʫʥʢʮʠʷ, ʩʣʝʜ ʪʦʚʘ ʧʨʦʤʝʥʠ ʚ 

ʝʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʘʪʘ (Eʂɻ) ʠ ʥʘʢʨʘʷ ʫʩʝʱʘʥʝ ʟʘ ʛʨʲʜʥʘ ʙʦʣʢʘ. ʅʘʩʪʲʧʚʘʥʝʪʦ 

ʥʘ ʚʩʝʢʠ ʩʣʝʜʚʘʱ ʝʪʘʧ ʧʦʢʘʟʚʘ ʥʘʧʨʝʜʚʘʱʘ ʤʠʦʢʘʨʜʥʘ ʫʚʨʝʜʘ. ʊʘʟʠ ʢʦʥʮʝʧʮʠʷ 

ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʧʨʝʧʦʨʲʢʠʪʝ ʥʘ ʨʲʢʦʚʦʜʩʪʚʘʪʘ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʥʘ 

ʧʘʮʠʝʥʪʠ ʩ ʦʩʪʲʨ ʢʦʨʦʥʘʨʝʥ ʩʠʥʜʨʦʤ ʠ ʩʪʘʙʠʣʥʘ ʩʪʝʥʦʢʘʨʜʠʷ. ʊʷ ʩʝ ʙʘʟʠʨʘ ʥʘ 

ʢʣʠʥʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ. ɼʦ ʤʦʤʝʥʪʘ ʥʷʤʘ ʦʧʠʩʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʪʦ 

ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʜʥʦʚʨʝʤʝʥʥʘ ʦʮʝʥʢʘ ʥʘ ʙʠʦʭʠʤʠʯʥʠʪʝ, ʤʝʭʘʥʠʯʥʠʪʝ ʠ 

ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʧʨʦʮʝʩʠ ʥʘʩʪʲʧʚʘʱʠ ʧʦ ʚʨʝʤʝ ʥʘ ʠʩʭʝʤʠʷ.  

ʅʘʰʘʪʘ ʭʠʧʦʪʝʟʘ ʝ, ʯʝ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʠ ʤʝʭʘʥʠʯʥʠʪʝ ʩʲʙʠʪʠʷ ʥʘʩʪʲʧʚʘʪ 

ʝʜʥʦʚʨʝʤʝʥʥʦ, ʧʦʨʘʜʠ ʙʠʦʭʠʤʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʢʦʠʪʦ ʟʘʩʷʛʘʪ ʝʜʥʘʢʚʦ ʠ ʜʚʘʪʘ 

ʚʠʜʘ ʧʨʦʮʝʩʠ ʚ ʤʠʦʢʘʨʜʘ.  

ʇʨʝʜʣʘʛʘʤʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʞʠʚʦʪʠʥʩʢʠ ʤʦʜʝʣ ʟʘ: 

(1) ʚʘʣʠʜʠʨʘʥʝ ʥʘ 0.014ò ʢʦʨʦʥʘʨʝʥ ʚʦʜʘʯ ʟʘ ʝʜʥʦʚʨʝʤʝʥʥʘ ʦʮʝʥʢʘ ʥʘ 

ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʠ ʤʝʭʘʥʠʯʥʠ ʧʨʦʤʝʥʠ, ʥʘʩʪʲʧʚʘʱʠ ʚ ʩʲʨʮʝʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʦʩʪʨʘ 

ʠʩʭʝʤʠʷ,  

(2) ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʪʝʩʪʚʘʥʝ ʥʘ çʠʩʭʝʤʠʯʥʘʪʘ ʢʘʩʢʘʜʘè ʚ ʤʠʦʢʘʨʜʘ ʧʨʠ 

ʦʩʪʨʘ ʠʩʭʝʤʠʷ, ʪ.ʝ.  ʚʨʝʤʝʚʘʪʘ ʚʟʘʠʤʦʚʨʲʟʢʘ ʤʝʞʜʫ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʠ 

ʤʝʭʘʥʠʯʥʠʪʝ ʧʨʦʮʝʩʠ.   

ʋʩʧʝʰʥʦʪʦ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʦʧʠʩʘʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʙʠ ʤʦʛʣʦ ʜʘ ʧʨʦʤʝʥʠ 

ʠʟʮʷʣʦ ʨʘʟʙʠʨʘʥʠʷʪʘ ʟʘ ʠʩʭʝʤʠʯʥʠʷ ʧʨʦʮʝʩ ʥʘ ʤʠʦʢʘʨʜʘ ʦʪ ʥʘʫʯʥʘ ʛʣʝʜʥʘ 

ʪʦʯʢʘ. ʊʦʚʘ ʱʝ ʥʘʧʨʘʚʠ ʙʲʜʝʱʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʤʥʦʛʦ ʧʦ-ʪʦʯʥʠ. 

ʇʨʘʢʪʠʯʝʩʢʦʪʦ ʟʥʘʯʝʥʠʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʚʘʣʠʜʠʨʘʥʝʪʦ ʥʘ 

ʥʦʚ ʤʝʪʦʜ ʟʘ ʨʘʥʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʠʩʭʝʤʠʷ. ʊʦʚʘ ʙʠ ʤʦʛʣʦ ʜʘ ʩʧʘʩʠ ʯʦʚʝʰʢʠ 

ʞʠʚʦʪʠ ʠ ʱʝ ʥʘʤʘʣʠ ʟʜʨʘʚʥʠ ʨʘʟʭʦʜʠ. 

 

ʇʘʨʪʥʴʦʨʠ 

1. ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ ʂʲʥʯʝʚñ. 

 

ʏʣʝʥʦʚʝ ʥʘ ʝʢʠʧʘ ʥʘ ʧʨʦʝʢʪʘ 

1. ʧʨʦʬ. ʜ-ʨ ɼʦʙʨʠʥ ʁʦʪʢʦʚ ɺʘʩʠʣʝʚ, ʜʤ; 

2. ʜ-ʨ ʈʘʥʢʦ ʉʚʝʪʦʩʣʘʚʦʚ ɻʝʦʨʛʠʝʚ; 

3. ʜ-ʨ ʊʝʦʜʦʨʘ ʀʚʘʥʦʚʘ ʗʥʝʚʘ-ʉʠʨʘʢʦʚʘ, ʜʤ; 

4. ʜ-ʨ ʅʠʷ ɹʦʡʢʦʚʘ ʄʠʣʝʚʘ-ʇʝʪʨʦʚʘ; 
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5. ʜʦʮ. ʀʨʠʥʢʘ ɸʪʘʥʘʩʦʚʘ ʍʨʠʩʪʦʚʘ, ʜ.ʦʟ. 

 

ɼʝʡʥʦʩʪʠ ʧʨʝʟ 2023 ʛ. 

ʇʨʝʟ 2023 ʧʦ ʧʨʦʝʢʪʘ ʩʘ ʧʨʦʚʝʞʘʥʠ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: 

- ɼʝʡʥʦʩʪ 1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʨʘʙʦʪʘ ʧʦ ʮʝʣ 2 ʟʘʣʦʞʝʥʘ ʚ ʧʨʦʝʢʪʘ -

ʧʨʝʜʩʨʦʯʥʦ ʧʦʣʫʯʠʭʤʝ ʨʝʟʫʣʪʘʪʠ ʠ ʧʦ ʈʘʙʦʪʝʥ ʧʘʢʝʪ 3, ʢʦʝʪʦ ʩʯʠʪʘʤʝ 

ʟʘ ʧʦʣʦʞʠʪʝʣʥʦ ʠ ʦʙʦʛʘʪʷʚʘʱʦ ʥʘʰʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ; 

- ɼʝʡʥʦʩʪ 2. ɸʥʘʣʠʟ ʥʘ ʜʘʥʥʠ; 

- ɼʝʡʥʦʩʪ 3. ʀʟʛʦʪʚʷʥʝ ʥʘ ʤʝʞʜʠʥʝʥ ʦʪʯʝʪ ʧʨʝʟ ʤ 18 ʦʪ ʧʨʦʝʢʪʘ. 

 

ɼʝʡʥʦʩʪ 1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʨʘʙʦʪʘ ʧʦ ʮʝʣ 2 ʟʘʣʦʞʝʥʘ ʚ ʧʨʦʝʢʪʘ -ʧʨʝʜʩʨʦʯʥʦ 

ʧʦʣʫʯʠʭʤʝ ʨʝʟʫʣʪʘʪʠ ʠ ʧʦ ʈʘʙʦʪʝʥ ʧʘʢʝʪ 3, ʢʦʝʪʦ ʩʯʠʪʘʤʝ ʟʘ ʧʦʣʦʞʠʪʝʣʥʦ ʠ 

ʦʙʦʛʘʪʷʚʘʱʦ ʥʘʰʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ. 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʘʟʠ ʜʝʡʥʦʩʪ ʩʝ ʧʨʦʚʝʜʝ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʚʨʝʤʝʚʘʪʘ ʚʨʲʟʢʘ 

ʤʝʞʜʫ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʠ ʤʝʭʘʥʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʤʥʦʛʦ ʨʘʥʥʘ 

ʠʩʭʝʤʠʷ ʚ ʞʠʚʦʪʠʥʩʢʠ ʤʦʜʝʣ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʠʣʦʞʝʥ ʧʨʠ ʭʦʨʘ ʧʦ ʚʨʝʤʝ 

ʥʘ ʧʝʨʢʫʪʘʥʥʘ ʢʦʨʦʥʘʨʥʘ ʠʥʪʝʨʚʝʥʮʠʷ. 

¶ ʅʘ ʙʘʟʘ ʦʧʠʪʠʪʝ ʩ ʧʲʨʚʠʪʝ 4 ʞʠʚʦʪʥʠ ʧʦʪʚʲʨʞʜʘʚʘʤʝ ʯʝ 

ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʠ ʤʝʭʘʥʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʧʨʠ ʦʩʪʨʘ ʠʩʭʝʤʠʷ ʚʲʟʥʠʢʚʘʪ 

ʧʦʯʪʠ ʝʜʥʦʤʦʤʝʥʪʥʦ.  

¶ ʊʦʚʘ ʪʚʲʨʜʝʥʠʝ ʝ ʚʘʣʠʜʥʦ ʩʘʤʦ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ 

ʧʨʦʤʝʥʠ ʜʠʨʝʢʪʥʦ ʦʪ ʝʧʠʢʘʨʜʘ ʠʣʠ ʠʥʪʨʘʤʫʨʘʣʥʦ. ʊʦ ʥʝ ʝ ʚʘʣʠʜʥʦ, ʘʢʦ 

ɽʂɻ ʟʘʧʠʩʘ ʝ ʦʪ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʪʷʣʦʪʦ, ʚ ʢʦʡʪʦ ʩʣʫʯʘʡ ʧʲʨʚʦ ʩʝ 

ʨʝʛʠʩʪʨʠʨʘʪ ʧʨʦʤʝʥʠʪʝ ʚ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʩʲʨʮʝʪʦ. 
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ɼʝʡʥʦʩʪ 2. ɸʥʘʣʠʟ ʥʘ ʜʘʥʥʠ. 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʘʟʠ ʜʝʡʥʦʩʪ ʦʩʲʱʝʩʪʚʠʭʤʝ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʧʨʝʜʩʨʦʯʥʦ 

ʤʝʞʜʠʥʝʥ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ, ʢʦʝʪʦ ʥʠ ʧʦʟʚʦʣʠ ʜʘ ʠʟʛʦʪʚʠʤ ʜʚʝ ʩʪʘʪʠʠ, ʢʦʠʪʦ ʚʝʯʝ 

ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ. 

 

ɼʝʡʥʦʩʪ 3. ʀʟʛʦʪʚʷʥʝ ʥʘ ʤʝʞʜʠʥʝʥ ʦʪʯʝʪ ʧʨʝʟ ʤ 18 ʦʪ ʧʨʦʝʢʪʘ. 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʘʟʠ ʜʝʡʥʦʩʪ ʠʟʛʦʪʚʠʭʤʝ ʠ ʦʢʦʤʧʣʝʢʪʦʚʘʭʤʝ ʤʝʞʜʠʥʝʥ 

ʦʪʯʝʪ (ʟʘ 1-ʚʠ ʝʪʘʧ ʦʪ ʧʨʦʝʢʪʘ), ʧʦʜʘʜʝʥ ʚ ʩʨʦʢ. 

 

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʧʨʦʝʢʪʘ 

ʇʨʝʟ 2023 ʛ. ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʩʣʝʜʥʠʪʝ ʥʘʫʯʥʠ 

ʧʫʙʣʠʢʘʮʠʠ: 

1. Yaneva-Sirakova, T., Traykov, L., Karamfiloff, K., Petrov, I., Hristova, J., & 

Vassilev, D. (2023). Neurotrophins in carotid atherosclerosis and stenting. 

Annals of medicine, 55(1), 335ï341. 

https://doi.org/10.1080/07853890.2022.2163052  

2. Yaneva-Sirakova, T., R Georgiev, N Mileva, I Hristova, D Psalla, D Vasilev 

(2023). REVISITING THE ñISCHEMIC CASCADEò WITH 

CONTEMPORARY METHODS. Journal of Hypertension, 41(Suppl 3):p 

e240, June 2023. https://doi.org/10.1097/01.hjh.0000941436.79075.c0 

 

 

2.1.5. ʇʨʦʝʢʪ ʂʇ-06-62/3 ʦʪ 19.12.2022 ʥʘ ʪʝʤʘ Ăʏʠʩʣʝʥʠ ʤʝʪʦʜʠ ʟʘ 

ʦʙʨʘʪʥʠ ʝʚʦʣʶʮʠʦʥʥʠ ʟʘʜʘʯʠ ʩ ʧʨʠʣʦʞʝʥʠʷ ʚʲʚ  ʬʠʥʘʥʩʦʚʘʪʘ 

ʤʘʪʝʤʘʪʠʢʘ, ʪʦʧʣʦ-ʤʘʩʦ ʧʨʝʥʦʩ,  ʧʦʧʫʣʘʮʠʷ ʥʘ ʤʝʜʦʥʦʩʥʠ  ʧʯʝʣʠ 

ʠ ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘñ 

ʎʝʣ ʠ ʟʘʜʘʯʠ ʥʘ ʧʨʦʝʢʪʘ 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʧʨʦʝʢʪʘ ʝ ʢʦʥʩʪʨʫʠʨʘʥʝ, ʠʟʩʣʝʜʚʘʥʝ, ʢʦʤʧʶʪʲʨʥʘ 

ʨʝʘʣʠʟʘʮʠʷ ʠ ʘʧʨʦʙʘʮʠʷ ʥʘ ʯʠʩʣʝʥʠ ʤʝʪʦʜʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʘʚʠ ʠ ʦʙʨʘʪʥʠ 

ʟʘʜʘʯʠ ʦʪ ʬʠʥʘʥʩʦʚʘʪʘ ʤʘʪʝʤʘʪʠʢʘ, ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʧʦʧʫʣʘʮʠʠ 

ʤʝʜʦʥʦʩʥʠ ʧʯʝʣʠ ʠ ʪʦʧʣʦ-ʤʘʩʦ ʧʨʝʥʦʩ. ɿʘʜʘʯʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ: 

ʘʥʘʣʠʪʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ - ʨʝʟʫʣʪʘʪʠ ʟʘ ʢʦʨʝʢʪʥʦʩʪ, ʧʨʠʥʮʠʧ ʟʘ ʤʘʢʩʠʤʫʤʘ ʠ ʜʨ.; 

ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʠ ʯʠʩʣʠʪʝʣʥʠ ʤʝʪʦʜʠ ʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 

ʧʨʘʚʠ ʠ ʦʙʨʘʪʥʠ ʝʚʦʣʶʮʠʦʥʥʠ  ʟʘʜʘʯʠ, ʯʠʩʣʝʥʠ ʩʠʤʫʣʘʮʠʠ ʩʲʩ ʩʠʥʪʝʪʠʯʥʠ ʠ 

ʨʝʘʣʥʠ ʜʘʥʥʠ.  

 

ʇʘʨʪʥʴʦʨʠ 

1. ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ ʂʲʥʯʝʚñ - ʙʘʟʦʚʘ ʦʨʛʘʥʠʟʘʮʠʷ. 

 

 

https://doi.org/10.1080/07853890.2022.2163052
https://doi.org/10.1097/01.hjh.0000941436.79075.c0
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ʏʣʝʥʦʚʝ ʥʘ ʝʢʠʧʘ ʥʘ ʧʨʦʝʢʪʘ 

1 ʇʨʦʬ. ʜʥ ʄʠʛʣʝʥʘ ʅʠʢʦʣʘʝʚʘ ʂʦʣʝʚʘ, ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ ʂʲʥʯʝʚñ 

2. ʇʨʦʬ. ʜ-ʨ ʃʶʙʝʥ ɻʝʦʨʛʠʝʚ ɺʲʣʢʦʚ, ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ ʂʲʥʯʝʚñ 

3. Prof. Matthias Ehrhardt,  PhD, University of Wuppertal; 

4. Prof. Marian Slodiļka, PhD, Ghent University; 

5. ɼʦʮ. ʜ-ʨ ʖʨʠʡ ɼʠʤʠʪʨʦʚ ʂʘʥʜʠʣʘʨʦʚ, ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ 

ʂʲʥʯʝʚñ; 

6. ɻʣ. ʘʩ. ʜ-ʨ ʊʠʭʦʤʠʨ ɹʦʛʦʤʠʣʦʚ ɻʶʣʦʚ, ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ 

ʂʲʥʯʝʚñ; 

7. ɼ-ʨ ʉʣʘʚʠ ɻʝʦʨʛʠʝʚ ɻʝʦʨʛʠʝʚ, ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ ʂʲʥʯʝʚñ ʠ 

ʀʄʀ-ɹɸʅ 

 

ʋʝʙʩʘʡʪ ʥʘ ʧʨʦʝʢʪʘ 

https://nis.uni-ruse.bg/project/208 

 

ɼʝʡʥʦʩʪʠ ʧʨʝʟ 2023 ʛ. 

ʇʨʝʟ 2023 ʧʦ ʧʨʦʝʢʪʘ ʩʘ ʧʨʦʚʝʞʘʥʠ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: 

- ɼʝʡʥʦʩʪ 1. Ăʏʠʩʣʝʥʠ  ʠ ʘʥʘʣʠʪʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʦʙʨʘʪʥʠ  ʟʘʜʘʯʠ ʟʘ 

ʧʘʨʘʙʦʣʠʯʥʠ ʫʨʘʚʥʝʥʠʷ ʠ ʩʠʩʪʝʤʠ ʠ ʧʨʠʣʦʞʝʥʠʷñ; 

- ɼʝʡʥʦʩʪ 2. ʏʠʩʣʝʥ ʘʥʘʣʠʟ ʟʘ ʦʙʨʘʪʥʠ ʟʘʜʘʯʠ ʟʘ ʩʠʩʪʝʤʠ ʆɼʋ ʠ 

ʧʨʠʣʦʞʝʥʠʷ. 

 

ʈʘʙʦʪʝʥ ʧʘʢʝʪ 1. Ăʏʠʩʣʝʥʠ ʠ ʘʥʘʣʠʪʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʦʙʨʘʪʥʠ  ʟʘʜʘʯʠ ʟʘ 

ʧʘʨʘʙʦʣʠʯʥʠ ʫʨʘʚʥʝʥʠʷ ʠ ʩʠʩʪʝʤʠ ʠ ʧʨʠʣʦʞʝʥʠʷñ 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʦʟʠ ʨʘʙʦʪʝʥ ʧʘʢʝʪ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ  ʯʠʩʣʝʥ ʤʝʪʦʜ ʟʘ 

ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʘʚʠ ʦʙʨʘʪʥʠ ʟʘʜʘʯʠ ʟʘ ʫʨʘʚʥʝʥʠʝ ʘʜʚʝʢʮʠʷ-ʜʠʩʧʝʨʩʠʷ ʩ 

ʧʨʦʠʟʚʦʜʥʘ ʧʦ ʚʨʝʤʝʪʦ ʦʪ ʜʨʦʙʝʥ ʨʝʜ ʠ ʠʟʨʘʞʜʘʥʝ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ;  ʤʦʜʝʣ  

ʥʘ ʧʨʝʥʦʩ ʥʘ ʟʘʤʲʨʩʠʪʝʣʠ ʚ ʟʝʤʥʠʪʝ ʥʝʜʨʘ, ʢʦʡʪʦ ʩʲʜʲʨʞʘ ʩʣʦʝʚʝ; ʟʘʜʘʯʘ ʚʲʨʭʫ 

ʧʦʣʫʙʝʟʢʨʘʝʥ ʠʥʪʝʨʚʘʣ, ʦʧʠʩʚʘʱʘ ʚʦʜʥʠʷ ʧʦʪʦʢ ʚ ʧʦʯʚʘ, ʠʣʠ, ʧʦ-ʦʙʱʦ, ʧʦʨʝʩʪʘ 

ʩʨʝʜʘ, ʢʦʷʪʦ ʤʦʜʝʣʠʨʘ ʧʨʦʥʠʢʚʘʥʝʪʦ ʥʘ ʚʦʜʘ ʚ ʦʢʦʣʥʦʩʪʪʘ ʥʘ ʚʦʜʥʠ ʙʘʩʝʡʥʠ; 

ʩʠʩʪʝʤʘ  ʦʪ ʩʣʘʙʦ ʩʚʲʨʟʘʥʠ ʧʘʨʘʙʦʣʠʯʥʦ ʫʨʘʚʥʝʥʠʝ ʩ ʧʨʦʠʟʚʦʜʥʘ ʧʦ ʚʨʝʤʝʪʦ ʦʪ 

ʜʨʦʙʝʥ ʨʝʜ ʠ ʦʙʠʢʥʦʚʝʥʦ ʜʠʬʝʨʝʥʮʠʘʣʥʦ ʫʨʘʚʥʝʥʠʝ (ʆɼʋ), ʩʲʱʦ ʩ ʧʨʦʠʟʚʦʜʥʘ 

ʧʦ ʚʨʝʤʝʪʦ ʦʪ ʜʨʦʙʝʥ ʨʝʜ, ʢʦʷʪʦ ʦʧʠʩʚʘ ʜʠʥʘʤʠʯʥʠʪʝ ʧʨʦʮʝʩʠ ʚ ʧʦʨʝʩʪʘ ʩʨʝʜʘ; 

ʝʜʥʦʤʝʨʥʦ ʫʨʘʚʥʝʥʠʝ ʥʘ ʘʜʚʝʢʮʠʷ-ʜʠʩʧʝʨʩʠʷ ʩ ʧʨʦʠʟʚʦʜʥʘ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ 

ʦʪ ʜʨʦʙʝʥ ʨʝʜ, ʤʦʜʝʣʲʪ ʥʘ ɹʣʝʢ ʠ ʐʦʣʩ ʩ ʧʘʨʘʤʝʪʨʠ, ʟʘʚʠʩʝʱʠ ʦʪ ʚʨʝʤʝʪʦ ʟʘ 

ʘʤʝʨʠʢʘʥʩʢʠ ʦʧʮʠʠ. ʇʦʣʫʯʝʥʠ ʩʘ ʪʝʦʨʝʪʠʯʥʠ ʨʝʟʫʣʪʘʪʠ ʟʘ ʨʝʰʝʥʠʷʪʘ ʥʘ 

ʜʠʬʝʨʝʥʮʠʘʣʥʠʪʝ ʟʘʜʘʯʠ. ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʢʘʯʝʩʪʚʝʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʜʠʩʢʨʝʪʥʠʪʝ 

https://nis.uni-ruse.bg/project/208
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ʨʝʰʝʥʠʷ.  

 

ʈʘʙʦʪʝʥ ʧʘʢʝʪ 2: ʏʠʩʣʝʥ ʘʥʘʣʠʟ ʟʘ ʦʙʨʘʪʥʠ ʟʘʜʘʯʠ ʟʘ ʩʠʩʪʝʤʠ ʆɼʋ ʠ 

ʧʨʠʣʦʞʝʥʠʷ 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʦʟʠ ʨʘʙʦʪʝʥ ʧʘʢʝʪ ʩʘ ʧʦʩʪʨʦʝʥʠ ʯʠʩʣʝʥʠ ʤʝʪʦʜʠ ʟʘ ʦʙʨʘʪʥʠ 

ʟʘʜʘʯʠ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʩʤʲʨʪʥʦʩʪ (ʬʫʥʢʮʠʷ, ʟʘʚʠʩʝʱʘ ʦʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ), ʦʧʠʩʚʘʱʠ ʩʤʲʨʪʥʦʩʪʪʘ ʥʘ ʬʫʨʘʞʥʠ ʧʯʝʣʠ ʚ 

ʩʨʝʜʘ ʩ ʠ ʙʝʟ ʟʘʤʲʨʩʷʚʘʥʝ ʦʪ ʧʝʩʪʠʮʠʜʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʟʘʜʘʯʘ ʩʝ ʬʦʨʤʫʣʠʨʘ 

ʢʘʪʦ ʩʠʤʝʪʨʠʯʥʘ ʦʙʨʘʪʥʘ ʟʘʜʘʯʘ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʨʝʘʢʮʠʷ, ʧʨʠ 

ʢʨʘʡʥʦ ʦʛʨʘʥʠʯʝʥʠʝ ʚʲʚ ʚʨʝʤʝʪʦ. ʂʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ 

ʦʪ ʠʟʤʝʨʚʘʥʠʷ, ʦʙʨʘʪʥʘʪʘ ʟʘʜʘʯʘ ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘ ʚ ʜʠʨʝʢʪʥʘ ʟʘʜʘʯʘ ʩ 

ʥʝʣʦʢʘʣʥʠ ʯʣʝʥʦʚʝ ʚ ʜʠʬʝʨʝʥʮʠʘʣʥʠʷ ʦʧʝʨʘʪʦʨ ʠ ʥʘʯʘʣʥʦʪʦ ʫʩʣʦʚʠʝ. 

ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠ ʦʪ ʯʠʩʣʝʥʠ ʪʝʩʪʦʚʝ ʩʲʩ ʩʠʥʪʝʪʠʯʥʠ ʠ ʨʝʘʣʥʠ ʜʘʥʥʠ. 

  

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʧʨʦʝʢʪʘ 

ʇʨʝʟ 2023 ʛ. ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʩʣʝʜʥʠʪʝ ʥʘʫʯʥʠ 

ʧʫʙʣʠʢʘʮʠʠ: 

1. Miglena N. Koleva,  Lubin G. Vulkov, Numerical identification of external 
boundary conditions for time fractional parabolic equations on disjoint 

domains. Fractal Fract. 2023, 7, 326. IF: 5.4/2022; ʢʚʘʨʪʠʣ: Q1 

2. Miglena N. Koleva,  Lubin G. Vulkov, Parameters estimation in a time-

fractional parabolic system of porous media. Fractal Fract. 2023, 7, 443. IF: 

5.4/2022; ʢʚʘʨʪʠʣ: Q1 

3. Miglena N. Koleva,  Lubin G. Vulkov, Numerical solution of fractional models 
of dispersion contaminants in the planetary boundary layer. Mathematics 

2023, 11, 2040. IF: 2.4/2022; ʢʚʘʨʪʠʣ: Q1 

4. Miglena N. Koleva,  Lubin G. Vulkov, Weak and classical solutions to 
multispecies advectionïdispersion equations in multilayer porous media, 

Mathematics 2023, 11(14), 3103. IF: 2.4/2022; ʢʚʘʨʪʠʣ: Q1 

5. Miglena N. Koleva,  Lubin G. Vulkov, Numerical analysis of direct and inverse 
problems for a fractional parabolic integro-differential equation. Fractal 

Fract. 2023, 7(8), 601. IF: 5.4/2022; ʢʚʘʨʪʠʣ: Q1 

6. Miglena N. Koleva,  Lubin G. Vulkov, Numerical solution of the retrospective 
inverse parabolic problem on disjoint intervals, Computation 2023, 11(10), 

204 IF: 2.7/2022; ʢʚʘʨʪʠʣ ï Q2  

7. Atanasov, A.Z.; Miglena N. Koleva Lubin G. Vulkov, Inverse problem 
numerical analysis of forager bee losses in spatial environment without 

contamination. Symmetry 2023, 15, 2099. IF: 2.2/2022; ʢʚʘʨʪʠʣ ï Q2  

8. Miglena N. Koleva, Lubin G. Vulkov, Reconstruction coefficient analysis of 
honeybee collapse due to pesticide contamination, Journal of Physics: 

Conference Series, 2675 (2023) 012024, SJR: 0.164/2022. 
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2.1.6. ʇʨʦʝʢʪ Kʇ-06-H67-5 oʪ 12.12.2022 ʛ. ʥʘ ʪʝʤʘ Ăʅʦʚʠ 

ʙʠʦʬʫʥʢʮʠʦʥʘʣʥʠ Cu-ʩʲʜʲʨʞʘʱʠ TiO2 ʧʦʢʨʠʪʠʷ, ʧʦʣʫʯʝʥʠ ʯʨʝʟ 

ʝʣʝʢʪʨʦʬʠʟʠʯʥʠ ʤʝʪʦʜʠ, ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ 

ʠʤʧʣʘʥʪʦʣʦʛʠʷñ 

ʎʝʣ ʠ ʟʘʜʘʯʠ ʥʘ ʧʨʦʝʢʪʘ 

ʎʝʣ ʥʘ ʧʨʦʝʢʪʘ ʝ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʙʠʦʩʲʚʤʝʩʪʠʤʠ, ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʘʥʠ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʠ ʧʦʢʨʠʪʠʷ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʪʠʪʘʥ (Ti) ʠ ʤʝʜ (Cu) ʚʲʨʭʫ 

ʠʤʧʣʘʥʪʘʮʠʦʥʥʘ ʩʧʣʘʚ ʊi6Al4V.  

ɿʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʦʩʦʯʝʥʘʪʘ ʮʝʣ ʩʝ ʚʲʚʝʞʜʘʪ ʩʣʝʜʥʠʪʝ ʩʧʝʮʠʬʠʯʥʠ 

ʟʘʜʘʯʠ: 

¶ ʇʦʣʫʯʘʚʘʥʝ ʥʘ ʙʠʦʤʝʜʠʮʠʥʩʢʠ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʘʥʠ PVD ʧʦʢʨʠʪʠʷ ʦʪ 

TiO2/Cu(CuO) ʯʨʝʟ ʄS, ʪʣʝʝʱ ʨʘʟʨʷʜ ʠ CAD ʚʲʨʭʫ (Ŭ+ɓ)-Ti6Al4V 

ʠʤʧʘʣʥʪʘʮʠʦʥʥʘ ʩʧʣʘʚ; 

o ʧʦʣʫʯʘʚʘʥʝ ʥʘ TiO2 ʯʨʝʟ ʦʢʠʩʣʝʜʥʠʝ ʚ ʪʣʝʝʱ ʨʘʟʨʷʜ ʠ ʦʪʣʘʛʘʥʝ ʥʘ 

Cu ʠ/ʠʣʠ CuO ʧʦ ʝʣʝʢʪʨʦʜʲʛʦʚ ʠʣʠ ʤʘʛʥʝʪʨʦʥʝʥ ʤʝʪʦʜ; 

o ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ TiO2 ʠ Cu(CuO) ʯʨʝʟ 

ʧʦʩʪʦʷʥʥʦʪʦʢʦʚʦ ʤʘʛʥʝʪʨʦʥʥʦ ʨʘʟʧʨʘʰʚʘʥʝ; 

¶ ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʥʘʩʪʲʧʚʘʱʠʪʝ ʧʨʝʚʨʲʱʘʥʠʷ ʠ ʩʪʨʫʢʪʫʨʥʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʧʦ ʚʨʝʤʝ ʠ ʩʣʝʜ ʠʟʚʲʨʰʝʥʠʪʝ ʦʙʨʘʙʦʪʚʘʥʠʷ (ʦʪʣʘʛʘʥʝ ʠ ʧʦʚʲʨʭʥʦʩʪʥʘ 

ʤʦʜʠʬʠʢʘʮʠʷ ʥʘ ʧʦʢʨʠʪʠʷ ʩ ʣʘʟʝʨʝʥ ʠ ʝʣʝʢʪʨʦʥʝʥ ʣʲʯ); ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʦʧʪʠʤʘʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʨʦʮʝʩʠʪʝ; 

¶ ʇʨʦʚʝʞʜʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʥʦ, ʪʦʧʦʛʨʘʬʩʢʦ ʠ ʢʨʠʩʪʘʣʦʛʨʘʬʩʢʦ 

ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ, ʤʝʭʘʥʠʯʥʠ ʠ ʪʨʠʙʦʣʦʛʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʢʘʢʪʦ ʠ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʝʣʝʢʪʨʦʭʠʤʠʯʥʦʪʦ ʧʦʚʝʜʝʥʠʝ, ʠʟʤʝʨʚʘʥʝ ʥʘ 

ʭʠʜʨʦʬʠʣʥʦʩʪʪʘ ʠ ʧʦʚʲʨʭʥʦʩʪʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʙʠʦʩʠʩʪʝʤʠʪʝ ʩ 

ʧʦʢʨʠʪʠʷ ʧʨʝʜʠ ʠ ʩʣʝʜ ʤʦʜʠʬʠʢʘʮʠʷ ʩ ʂɽʇ ʚ ʤʦʜʝʣʥʠ ʙʠʦʩʨʝʜʠ; ʦʮʝʥʢʘ 

ʥʘ ʘʜʭʝʟʠʷ ʤʝʞʜʫ ʧʦʢʨʠʪʠʝʪʦ ʠ ʧʦʜʣʦʞʢʘʪʘ ʧʨʝʜʠ ʠ ʩʣʝʜ ʤʦʜʠʬʠʢʘʮʠʷ;  

¶ ʆʮʝʥʷʚʘʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʦʤʧʣʝʢʩʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʚʦʡʩʪʚʘ ʥʘ 

ʧʦʢʨʠʪʠʪʘ ʧʨʝʜʠ ʠ ʩʣʝʜ ʤʦʜʠʬʠʢʘʮʠʷ ʚʲʨʭʫ ʬʠʟʠʢʦʭʠʤʠʯʥʠʪʝ 

ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʢʨʠʪʠʝ/ʪʲʢʘʥ ï ʙʠʦʩʲʚʤʝʩʪʠʤʦʩʪ, 

ʮʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʘʥʠʪʝ ʤʝʪʘʣʦʢʩʠʜʥʠ ʩʠʩʪʝʤʠ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʠʪʝ ʩʚʦʡʩʪʚʘ; 

¶ ʆʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʦʙʦʙʱʘʚʘʱ ʘʥʘʣʠʟ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʠ 

ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʘʥʠ TiO2/Cu (CuO) ʧʦʢʨʠʪʠʷ ʩ ʥʘʡ-

ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʠʥʪʝʛʨʘʮʠʦʥʥʘ ʘʢʪʠʚʥʦʩʪ ʩ 

ʢʣʝʪʢʠʪʝ ʠ ʘʥʪʠʤʠʢʨʦʙʥʠʪʝ ʩʚʦʡʩʪʚʘ; ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ ʧʨʠʯʠʥʠ ʟʘ 

ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʢʣʝʪʲʯʥʘʪʘ ʘʜʭʝʟʠʷ ʠ ʨʘʩʪʝʞ; ʨʘʟʢʨʠʚʘʥʝ ʥʘ 

ʚʟʘʠʤʦʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʧʦʣʫʯʝʥʘʪʘ ʢʨʠʩʪʘʣʦʛʨʘʬʩʢʘ ʩʪʨʫʢʪʫʨʘ, 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʠ ʧʦʚʲʨʭʥʠʥʥʘ ʪʦʧʦʛʨʘʬʠʷ ʩ ʙʠʦʣʦʛʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ 

ʦʪʣʦʞʝʥʠʪʝ ʧʦʢʨʠʪʠʷ. 

¶ ʉʠʥʪʝʟ ʥʘ ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʦʧʪʠʤʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʧʦʣʫʯʘʚʘʥʝ, ʩʭʝʤʠ ʟʘ ʤʦʜʠʬʠʢʘʮʠʷ ʥʘ 
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ʢʦʥʜʝʥʟʘʪʠʪʝ ʦʪ TiO2/Cu(CuO) ʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʨʦʮʝʩʠʪʝ ʩ ʦʛʣʝʜ 

ʤʘʢʩʠʤʘʣʥʦ ʢʦʥʪʘʢʪʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʛʨʘʥʠʮʘʪʘ çʠʤʧʣʘʥʪ-

ʙʠʦʪʲʢʘʥè ʠ ʩʚʲʨʟʚʘʥʝ ʩ ʦʩʪʝʦʙʣʘʩʪʥʠʪʝ ʢʣʝʪʢʠ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʠ 

ʩʚʦʡʩʪʚʘ, ʩʪʘʙʠʣʥʦʩʪ ʠ ʫʩʪʦʡʯʠʚʦʩʪ ʚ ʙʠʦʩʨʝʜʠ. 

 

ʇʘʨʪʥʴʦʨʠ 

2. ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ ʂʲʥʯʝʚñ - ʙʘʟʦʚʘ ʦʨʛʘʥʠʟʘʮʠʷ; 

3. ʀʥʩʪʠʪʫʪ ʧʦ ʝʣʝʢʪʨʦʥʠʢʘ ñɸʢʘʜ. ɽʤʠʣ ɼʞʘʢʦʚñ - ɹɸʅ - ʧʘʨʪʥʴʦʨʩʢʘ 

ʦʨʛʘʥʠʟʘʮʠʷ; 

4. ʀʥʩʪʠʪʫʪ ʧʦ ʤʦʣʝʢʫʣʷʨʥʘ ʙʠʦʣʦʛʠʷ Ăɸʢʘʜ. ʈʫʤʝʥ ʎʘʥʝʚñ ï ɹɸʅ- 

ʧʘʨʪʥʴʦʨʩʢʘ ʦʨʛʘʥʠʟʘʮʠʷ. 

 

ʏʣʝʥʦʚʝ ʥʘ ʝʢʠʧʘ ʥʘ ʧʨʦʝʢʪʘ  

1. ʜʦʮ. ʜʥ ʄʘʨʠʷ ʇʣʘʤʝʥʦʚʘ ʅʠʢʦʣʦʚʘ 

2. ʜʦʮ. ʜ-ʨ ʈʫʩʠ ʄʠʥʝʚ ʄʠʥʝʚ 

3. ʜ-ʨ ɺʘʩʠʣ ɺʝʩʝʣʠʥʦʚ ʂʦʟʦʚ 

4. eng. Imants Adijans 

5. ʜ-ʨ ɺʝʩʝʣʠʥʘ ɺʘʣʝʥʪʠʥʦʚʘ ɼʫʢʦʚʘ 

6. ʀʣʠʷʥ ʁʦʨʜʘʥʦʚ ʎʚʝʪʢʦʚ 

 

ʇʘʨʪʥʴʦʨʩʢʘ ʦʨʛʘʥʠʟʘʮʠʷ 1: ʀʥʩʪʠʪʫʪ ʧʦ ʝʣʝʢʪʨʦʥʠʢʘ ñɸʢʘʜ. ɽʤʠʣ 

ɼʞʘʢʦʚñ ï ɹɸʅ 

7. ʜʦʮ. ʜ-ʨ ʉʪʝʬʘʥ ʎʚʝʪʘʥʦʚ ɺʲʣʢʦʚ 

8. ʛʣ. ʘʩ. ʜ-ʨ ʄʘʨʠʷ ɸʪʘʥʘʩʦʚʘ ʆʨʤʘʥʦʚʘ 

9. ʛʣ. ʘʩ. ʜ-ʨ ɸʥʜʨʝʘʥʘ ʀʚʘʥʦʚʘ ɸʥʜʨʝʝʚʘ 

10.  ʠʥʞ. ɼʠʤʠʪʲʨ ɸʪʘʥʘʩʦʚ ɼʝʯʝʚ 

11.  ʠʥʞ. ʅʠʢʦʣʘʡ ʇʝʪʨʦʚ ʀʚʘʥʦʚ 

 

ʇʘʨʪʥʴʦʨʩʢʘ ʦʨʛʘʥʠʟʘʮʠʷ 2: ʀʥʩʪʠʪʫʪ ʧʦ ʤʦʣʝʢʫʣʷʨʥʘ ʙʠʦʣʦʛʠʷ Ăɸʢʘʜ. 

ʈʫʤʝʥ ʎʘʥʝʚñ ï ɹɸʅ 

12.  ʇʨʦʬ. ʜ-ʨ ʄʘʨʛʘʨʠʪʘ  ɼʠʤʠʪʨʦʚʘ ɸʧʦʩʪʦʣʦʚʘ 

13.  ɼʦʮ. ʜ-ʨ ʁʦʨʜʘʥ ʉʚʝʪʦʩʣʘʚʦʚ ʍʘʥʜʞʠʡʩʢʠ 

14.  ɻʝʦʨʛʠ ʈʠʩʪʦ ɸʪʘʥʘʩʦʚ 

15.  ɺʝʨʦʥʠʢʘ ʃʶʙʦʤʠʨʦʚʘ ʀʚʘʥʦʚʘ 

 

ʋʝʙʩʘʡʪ ʥʘ ʧʨʦʝʢʪʘ 

https://biofuncuimplants.uni-ruse.bg/  

 

ɼʝʡʥʦʩʪʠ ʧʨʝʟ 2023 ʛ. 

ʇʨʝʟ 2023 ʧʦ ʧʨʦʝʢʪʘ ʩʘ ʧʨʦʚʝʞʘʥʠ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: 

- ɼʝʡʥʦʩʪ 1. ʋʧʨʘʚʣʝʥʠʝ ʠ ʢʦʤʫʥʠʢʘʮʠʷ; 

- ɼʝʡʥʦʩʪ 2. ʈʘʟʨʘʙʦʪʚʘʥʝ ʠ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʙʠʦʩʲʚʤʝʩʪʠʤʠ 

https://biofuncuimplants.uni-ruse.bg/
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ʠʤʧʣʘʪʥʠ ʧʦʚʲʨʭʥʦʩʪʠ. 

- ɼʝʡʥʦʩʪ 3. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʙʠʦʩʲʚʤʝʩʪʠʤʠʪʝ ʠʤʧʣʘʥʪʥʠ ʧʦʚʲʨʭʥʦʩʪʠ, 

ʧʦʣʫʯʝʥʠ ʯʨʝʟ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʥʷʢʦʣʢʦ ʪʝʭʥʦʣʦʛʠʠ. 

- ɼʝʡʥʦʩʪ 4. ʆʙʤʝʥ ʥʘ ʟʥʘʥʠʷ, ʦʧʠʪ ʠ ʫʩʪʦʡʯʠʚʦ ʧʘʨʪʥʴʦʨʩʪʚʦ. 

- ɼʝʡʥʦʩʪ 5. ʀʥʬʦʨʤʠʨʘʥʦʩʪ ʠ ʧʫʙʣʠʯʥʦʩʪ 

 

ɼʝʡʥʦʩʪ 1. ʋʧʨʘʚʣʝʥʠʝ ʠ ʢʦʤʫʥʠʢʘʮʠʷ 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʘʟʠ ʜʝʡʥʦʩʪ ʜʦ ʤʦʤʝʥʪʘ e: 

- ʆʩʲʱʝʩʪʚʝʥ ʘʥʘʣʠʟ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʤʫʥʠʢʘʮʠʷ, ʧʣʘʥʠʨʘʥʝ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʠ, ʢʦʦʨʜʠʥʘʮʠʷ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʠ ʠʟʧʠʪʚʘʥʠʷʪʘ; 
- ʇʦʜʛʦʪʚʝʥʘ ʠ ʦʩʲʱʝʩʪʚʝʥʘ ʨʘʙʦʪʥʘ ʩʨʝʱʘ ʩ ʯʣʝʥʦʚʝʪʝ ʥʘ ʝʢʠʧʘ ʥʘ 
21.01.2023 ʚ ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ; ʥʘʧʨʘʚʝʥʦ ʝ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 

ʟʘʜʘʯʠʪʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʦʪ ʚʩʠʯʢʠ ʫʯʘʩʪʥʠʮʠ ʧʦ ʧʨʦʝʢʪʘ 

- ʇʦʜʛʦʪʚʝʥʘ ʠ ʧʨʦʚʝʜʝʥʘ online ʨʘʙʦʪʥʘ ʩʨʝʱʘ ʥʘ 08.06.2023; ʚ ʢʦʷʪʦ ʝ 

ʧʨʝʜʩʪʘʚʝʥʦ ʪʝʢʫʱʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʯʠʪʝ, ʦʙʩʲʜʝʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ 

ʠ ʧʨʦʙʣʝʤʠʪʝ, ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʪʷʭʥʦʪʦ ʨʝʰʘʚʘʥʝ, ʧʣʘʥʠʨʘʥʝ ʩʘ 

ʩʣʝʜʚʘʱʠ ʜʝʡʥʦʩʪʠ; 

- ʇʦʜʛʦʪʚʝʥʘ ʠ ʨʝʘʣʠʟʠʨʘʥʘ ʧʨʠʩʲʩʪʚʝʥʘ ʨʘʙʦʪʥʘ ʩʨʝʱʘ ʧʦ ʧʨʦʝʢʪʘ ʥʘ 18-

19.09.2023 ʚ ʛʨ. ʉʦʟʦʧʦʣ; ʨʘʟʛʣʝʜʘʥʦ ʝ ʪʝʢʫʱʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʜʝʡʥʦʩʪʠʪʝ ʠ ʧʨʝʜʩʪʦʷʱʠʪʝ ʟʘʜʘʯʠ ʟʘ ʩʣʝʜʚʘʱʠʪʝ ʤʝʩʝʮʠ. 

 
 

ɼʝʡʥʦʩʪ 2. ʈʘʟʨʘʙʦʪʚʘʥʝ ʠ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʙʠʦʩʲʚʤʝʩʪʠʤʠ ʠʤʧʣʘʪʥʠ 

ʧʦʚʲʨʭʥʦʩʪʠ 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʘʟʠ ʜʝʡʥʦʩʪ ʝ ʦʩʲʱʝʩʪʚʝʥʦ ʩʣʝʜʥʦʪʦ: 

- ɿʘʢʫʧʝʥ ʝ ʤʘʪʝʨʠʘʣ ʦʪ ʧʨʝʜʚʠʜʝʥʘʪʘ ʠʤʧʣʘʥʪʘʮʠʦʥʥʘ ʩʧʣʘʚ; 

ʥʘʧʨʘʚʝʥ ʝ ʨʘʟʢʨʦʡ ʠ ʯʨʝʟ ʣʘʟʝʨ ʩʘ ʦʪʨʷʟʘʥʠ ʦʙʨʘʟʮʠ ʩ ʧʦʜʭʦʜʷʱʠ ʨʘʟʤʝʨʠ; 

- ɿʘʢʫʧʝʥʠ ʩʘ ʢʠʩʝʣʠʥʠ ʠ ʩʘ ʥʘʧʨʘʚʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ 

ʥʘ ʧʦʜʭʦʜʷʱ ʨʝʞʠʤ ʟʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʦʚʲʨʭʥʦʩʪʥʦ ʨʘʟʷʞʜʘʥʝ ʥʘ ʩʧʣʘʚʪʘ 

ʧʨʝʜʠ ʧʦʢʨʠʚʘʥʝ; 

- ʇʦʜʛʦʪʚʝʥʠ ʩʘ ʜʦʢʫʤʝʥʪʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʦʙʷʚʷʚʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʘ 
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ʧʦʨʲʯʢʘ ʟʘ ʟʘʢʫʧʫʚʘʥʝ ʥʘ ʧʣʘʥʫʚʘʥʠʪʝ ɼʄɸ (ʤʝʪʘʣʦʛʨʘʬʩʢʠ ʤʠʢʨʦʩʢʦʧ ʠ 

ʧʦʪʝʥʮʠʘʣʦʩʪʘʪ/ʛʘʣʚʘʥʦʩʪʘʪ ʟʘ ʝʣʝʢʪʨʦʭʠʤʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ); ʥʘʧʨʘʚʝʥʦ ʝ 

ʧʘʟʘʨʥʦ ʧʨʦʫʯʚʘʥʝ; ʥʘʧʠʩʘʥʘ ʝ ʪʝʭʥʠʯʝʩʢʘ ʩʧʝʮʠʬʠʢʘʮʠʷ; ʧʨʝʛʣʝʜʘʥʠ ʩʘ 

ʧʦʣʫʯʝʥʠʪʝ ʦʬʝʨʪʠ ʚʲʚ ʚʨʲʟʢʘ ʩʲʩ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʩ ʪʝʭʥʠʯʝʩʢʘʪʘ 

ʩʧʝʮʠʬʠʢʘʮʠʷ; 

- ʋʯʘʩʪʠʝ ʚ ʦʙʫʯʝʥʠʝ ʟʘ ʠʥʩʪʘʣʠʨʘʥʝ ʠ ʨʘʙʦʪʘ ʩ ʥʦʚʦ-ʟʘʢʫʧʝʥʘʪʘ 

ʪʝʭʥʠʢʘ ʧʦ ʧʨʦʝʢʪʘ; ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʥʦʚʦʪʦ ʦʙʦʨʫʜʚʘʥʝ. 

 
- ʀʟʨʘʙʦʪʝʥ ʝ ʤʝʜʝʥ ʝʣʝʢʪʨʦʜ ʟʘ ʨʘʟʧʨʘʰʚʘʥʝ ʚ ʪʣʝʝʱ ʨʘʟʨʷʜ; 

- ʇʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʘ ʥʘʥʝʩʝʥʠ ʧʦʢʨʠʪʠʷ ʦʪ TiO2 ʠ ʯʠʩʪʘ ʤʝʜ, ʢʘʪʦ ʝ 

ʧʨʦʤʝʥʷʥʦ ʚʨʝʤʝʪʦ ʥʘ ʦʪʣʘʛʘʥʝ ʥʘ ʤʝʜʪʘ. ʇʦʣʫʯʝʥʠʪʝ ʧʦʢʨʠʪʠʷ ʩʘ 

ʠʟʩʣʝʜʚʘʥʠ ʟʘ ʭʠʜʨʦʬʠʣʥʦʩʪ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ, ʥʘʧʨʘʚʝʥʠ ʩʘ SEM 

ʘʥʘʣʠʟʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʤʝʜ, ʦʩʚʦʙʦʞʜʘʚʘʥʝʪʦ ʥʘ ʤʝʜ ʚ SBF 

ʨʘʟʪʚʦʨ, ʪʦʧʦʛʨʘʬʠʷ, ʢʦʨʦʟʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʜʨ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ 

ʢʦʛʘʪʦ ʤʝʜʪʘ ʝ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʘʥʦ ʧʦʢʨʠʪʠʝ ʥʘ 

ʧʦʚʲʨʭʥʦʩʪʪʘ, ʠʤʘ ʩʠʣʝʥ ʘʥʪʠʙʘʢʪʝʨʠʘʣʝʥ ʝʬʝʢʪ, ʥʦ ʩʝ ʦʩʚʦʙʦʞʜʘʚʘ 

ʘʢʪʠʚʥʦ ʠ ʝ ʪʦʢʩʠʯʥʘ ʟʘ ʦʩʪʝʦʙʣʘʩʪʥʠʪʝ ʢʣʝʪʢʠ MG-63. ʉ ʪʝʟʠ ʨʝʟʫʣʪʘʪʠ 

ʝ ʥʘʧʠʩʘʥʘ ʧʫʙʣʠʢʘʮʠʷ, ʢʦʷʪʦ ʱʝ ʙʲʜʝ ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ 10th International 

Conference on Manufacturing and Industrial Technologies (ICMIT 2024), 

ʨʝʬʝʨʠʨʘʥʘ ʚ Scopus; 

- ʇʦ ʤʝʪʦʜʲʪ ʥʘ ʤʘʛʥʝʪʨʦʥʥʦʪʦ ʨʘʟʧʨʘʰʚʘʥʝ ʩʘ ʥʘʥʝʩʝʥʠ ʧʦʢʨʠʪʠʷ ʦʪ 
ʤʝʜʝʥ ʦʢʩʠʜ ʩ ʪʨʠ ʨʘʟʣʠʯʥʠ ʥʘʥʦʜʝʙʝʣʠʥʠ ʚʲʨʭʫ ʪʠʪʘʥʦʚʦ ʬʦʣʠʦ. 

ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʤʦʨʬʦʣʦʛʠʷʪʘ, ʬʘʟʦʚʠʷ ʩʲʩʪʘʚ, ʪʦʧʦʛʨʘʬʠʷʪʘ ʠʤ, 

ʢʦʨʦʟʠʦʥʥʦ-ʟʘʱʠʪʥʠʪʝ ʩʚʦʡʩʪʚʘ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʠʷʪ ʠʤ ʝʬʝʢʪ, 

ʢʣʝʪʲʯʥʘʪʘ ʘʜʭʝʟʠʷ ʠ ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʦʩʪʝʦʙʣʘʩʪʥʠʪʝ ʢʣʝʪʢʠ MG-63 ʚ 

ʢʦʥʪʘʢʪ ʩ ʧʦʢʨʠʪʠʷʪʘ. ʇʨʝʜʩʪʦʠ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʚ ʩʧʠʩʘʥʠʝ 

ʩ ʦʪʚʦʨʝʥ ʜʦʩʪʲʧ. ʆʪʯʝʪʝʥʠ ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʜʦʙʨʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʠ 

ʩʚʦʡʩʪʚʘ ʠ ʩʣʘʙʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʢʣʝʪʲʯʥʘʪʘ ʧʨʝʞʠʚʷʝʤʦʩʪ, ʢʦʠʪʦ 

ʨʝʟʫʣʪʘʪʠ ʩʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʥʠ, ʥʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʙʲʜʘʪ ʧʦʜʦʙʨʝʥʠ ʯʨʝʟ 

ʜʦʙʘʚʷʥʝ ʥʘ ʪʠʪʘʥ ʢʲʤ ʦʢʩʠʜʥʠʪʝ ʬʘʟʠ.  

- ʅʘʧʨʘʚʝʥʦ ʝ ʧʨʝʫʩʪʨʦʡʩʪʚʦ ʥʘ ʝʣʝʢʪʨʦʜʘ ʟʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʦʢʨʠʪʠʷʚ ʪʣʝʝʱ 
ʨʘʟʨʷʜ, ʪʘʢʘ ʯʝ ʜʘ ʝ ʚʲʟʤʦʞʥʦ ʝʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʧʨʘʰʚʘʥʝ ʥʘ ʪʠʪʘʥ ʠ ʤʝʜ 

ʚ ʢʠʩʣʦʨʦʜʥʘ ʩʨʝʜʘ; ʯʨʝʟ ʧʨʦʤʷʥʘ ʥʘ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʥʘ Ti:Cu (20:1, 41:1, 

179:1, 418:1, 837:1, 1214:1 ʠ 1517:1) ʚ ʩʲʩʪʘʚʥʘʪʘ ʤʠʰʝʥʘ ʩʘ ʥʘʧʨʘʚʝʥʠ 




















































































































