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Ɉɩɬɢɱɟɫɤɚɹ�ɡɚɩɢɫɶ ɞɜɭɦɟɪɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ�
ɩɪɨɮɢɥɟɣ�ɜ�ɦɚɫɫɢɜɚɯ�TiON ɧɚɧɨɫɬɪɭɤɬɭɪ 

Ⱥ�ȼ. ɏɚɪɢɬɨɧɨɜ*, ɋ.ɋ. ɏɚɪɢɧɰɟɜ 
Ʉɚɮɟɞɪɚ�ɨɩɬɢɤɢ�ɢ�ɧɚɧɨɮɨɬɨɧɢɤɢ��ɂɧɫɬɢɬɭɬ�ɮɢɡɢɤɢ�� 
Ʉɚɡɚɧɫɤɢɣ (ɉɪɢɜɨɥɠɫɤɢɣ) ɮɟɞɟɪɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ 
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ɋɨɡɞɚɧɢɟ� ɧɚɧɨɪɚɡɦɟɪɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɬɟɩɥɚ� ɢ� ɭɩɪɚɜɥɟɧɢɟ� ɬɟɩɥɨɜɵɦɢ�
ɩɨɬɨɤɚɦɢ ɩɨɫɪɟɞɫɬɜɨɦ�ɫɜɟɬɚ ɹɜɥɹɸɬɫɹ�ɨɞɧɢɦɢ ɢɡ�ɤɥɸɱɟɜɵɯ�ɡɚɞɚɱ�ɬɟɪɦɨɮɨɬɨɧɢɤɢ 
[1,2]. Ɇɟɬɨɞɵ� ɬɟɪɦɨɮɨɬɨɧɢɤɢ ɧɚɯɨɞɹɬ� ɩɪɚɤɬɢɱɟɫɤɢɟ ɩɪɢɦɟɧɟɧɢɹ� ɜɨ� ɦɧɨɝɢɯ�
ɨɛɥɚɫɬɹɯ��ɧɚɩɪɢɦɟɪ��ɮɨɬɨɬɟɪɦɢɱɟɫɤɚɹ�ɬɟɪɚɩɢɹ��ɮɨɬɨɤɚɬɚɥɢɡ��ɬɟɪɦɨɮɨɬɨɜɨɥɶɬɚɢɤɚ��
ɬɟɪɦɨɬɢɤɚ�� ɫɟɧɫɢɧɝ ɢ� ɞɪ� Ɉɩɬɢɱɟɫɤɢɣ� ɧɚɝɪɟɜ� ɧɚɧɨɫɬɪɭɤɬɭɪɵ� ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɫɥɟɞɭɸɳɢɦɢ ɮɚɤɬɨɪɚɦɢ: ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɩɚɞɚɸɳɟɝɨ� ɢɡɥɭɱɟɧɢɹ� ɫɟɱɟɧɢɟ�
ɩɨɝɥɨɳɟɧɢɹ, ɬɟɩɥɨɟɦɤɨɫɬɶ� ɢ ɫɤɨɪɨɫɬɶ� ɬɟɩɥɨɨɛɦɟɧɚ� ɫ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɨɣ� 
ɍɩɪɚɜɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɨɣ ɮɨɬɨɧɚɝɪɟɜɚ ɞɨɫɬɚɬɨɱɧɨ� ɥɟɝɤɨ� ɞɨɫɬɢɝɚɟɬɫɹ� ɩɭɬɟɦ�
ɢɡɦɟɧɟɧɢɹ� ɦɨɳɧɨɫɬɢ ɩɚɞɚɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ�� Ɉɞɧɚɤɨ�� ɬɨɱɧɚɹ� ɧɚɫɬɪɨɣɤɚ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ� ɩɪɢ� ɮɢɤɫɢɪɨɜɚɧɧɨɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɧɚɤɚɱɤɢ ɞɨ� ɫɢɯ� ɩɨɪ�
ɨɫɬɚɟɬɫɹ�ɧɟɪɟɲɟɧɧɨɣ�ɡɚɞɚɱɟɣ� 

ȼ�ɧɚɫɬɨɹɳɟɣ�ɪɚɛɨɬɟ�ɩɪɟɞɥɨɠɟɧ ɦɟɯɚɧɢɡɦ�ɭɩɪɚɜɥɹɟɦɨɝɨ�ɨɩɬɢɱɟɫɤɨɝɨ�ɧɚɝɪɟɜɚ 
ɧɚɧɨɫɬɪɭɤɬɭɪ��ɨɫɜɟɳɚɟɦɵɯ�ɧɟɩɪɟɪɵɜɧɵɦ�ɥɚɡɟɪɧɵɦ�ɢɡɥɭɱɟɧɢɟɦ�ɫ�ɮɢɤɫɢɪɨɜɚɧɧɨɣ�
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ� ɧɚɧɨɫɬɪɭɤɬɭɪɚ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɬɟɩɥɨɜɨɣ�
ɜɨɤɫɟɥɶ ± ɬɪɟɯɦɟɪɧɵɣ ɚɧɚɥɨɝ� ɩɢɤɫɟɥɹ� ± ɫɨɫɬɨɹɳɢɣ� ɢɡ� ɩɥɚɡɦɨɧɧɨɣ� 7iN 
ɧɚɧɨɱɚɫɬɢɰɵ ɧɚ�ɜɟɪɲɢɧɟ Si ɰɢɥɢɧɞɪɚ �Ɋɢɫ���ɚ). ɇɚɧɨɱɚɫɬɢɰɚ�ɢɡ�TiN ɢɝɪɚɟɬ�ɪɨɥɶ�
ɩɥɚɡɦɨɧɧɨɣ ɚɧɬɟɧɧɵ�� ɤɨɬɨɪɚɹ� ɭɫɢɥɟɧɧɵɦ� ɨɛɪɚɡɨɦ� ɩɨɝɥɨɳɚɟɬ� ɩɚɞɚɸɳɢɣ� ɫɜɟɬ��
ɐɢɥɢɧɞɪ� ɢɡ� Si ɫɥɭɠɢɬ� ɬɟɩɥɨɜɨɞɨɦ� ɦɟɠɞɭ� ɪɚɡɨɝɪɟɜɚɟɦɨɣ� ɧɚɧɨɚɧɬɟɧɧɨɣ� ɢ�
ɬɟɪɦɨɫɬɚɬɨɦ��ɩɨɞɥɨɠɤɨɣ�� 

 
Ɋɢɫ�����(ɚ) ɋɯɟɦɚɬɢɱɟɫɤɨɟ�ɢɡɨɛɪɚɠɟɧɢɟ�7iN:Si ɜɨɤɫɟɥɟɣ��ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ�ɫɨɛɨɣ�7iN 

ɧɚɧɨɫɬɪɭɤɬɭɪɵ�ɧɚ�ɜɟɪɲɢɧɟ Si ɰɢɥɢɧɞɪɨɜ�ɫ�ɞɢɚɦɟɬɪɨɦ�D ɢ ɜɵɫɨɬɨɣ h. ɉɚɪɚɦɟɬɪ�k ɨɛɨɡɧɚɱɚɟɬ�
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ�ɦɚɬɟɪɢɚɥɚ��Ƚɪɚɞɚɰɢɟɣ�ɤɪɚɫɧɨɝɨ�ɰɜɟɬɚ�ɨɬɨɛɪɚɠɚɟɬɫɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɧɚɝɪɟɜɚ� �ɛ��
ɋɩɟɤɬɪ�ɤɨɦɛɢɧɚɰɢɨɧɧɨɝɨ ɪɚɫɫɟɹɧɢɹ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɣ�ɜ�7iN:Si ɜɨɤɫɟɥɟ�ɫ�ɩɚɪɚɦɟɬɪɚɦɢ�D=200 

ɧɦ�ɢ�h ����ɧɦ��ɞɥɢɧɚ�ɜɨɥɧɵ�ɩɚɞɚɸɳɟɝɨ�ɢɡɥɭɱɟɧɢɹ�����ɧɦ��ɢɧɬɟɧɫɢɜɧɨɫɬɶ���Ɇȼɬ�ɫɦ2. 

ȼ�ɪɚɛɨɬɟ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɵɫɨɬɵ�Si ɰɢɥɢɧɞɪɚ�ɬɟɦɩɟɪɚɬɭɪɚ�
ɧɚɝɪɟɜɚ�ɜɨɤɫɟɥɹ�ɦɨɠɟɬ�ɜɚɪɶɢɪɨɜɚɬɶɫɹ�ɜ�ɞɢɚɩɚɡɨɧɟ���-900 oC. Ⱦɥɹ�ɷɬɢɯ�ɰɟɥɟɣ�ɛɵɥɢ�
ɢɡɝɨɬɨɜɥɟɧɵ� 7iN:Si ɧɚɧɨɫɬɪɭɤɬɭɪɵ� ɩɭɬɟɦ� ɦɚɝɧɟɬɪɨɧɧɨɝɨ� ɧɚɩɵɥɟɧɢɹ� ɬɨɧɤɨɣ�
ɩɥɟɧɤɢ� 7iN �ɬɨɥɳɢɧɚ� ��� ɧɦ� ɧɚ� 6i ɩɨɞɥɨɠɤɭ� ɢ� ɩɨɫɥɟɞɭɸɳɟɣ� ɢɨɧɧɨ-ɥɭɱɟɜɨɣ�
ɥɢɬɨɝɪɚɮɢɢ��Ɍɟɦɩɟɪɚɬɭɪɚ�ɧɚɝɪɟɜɚ�ɨɩɪɟɞɟɥɹɥɚɫɶ�ɫ�ɩɨɦɨɳɶɸ�ɦɟɬɨɞɚ�ɪɚɦɚɧɨɜɫɤɨɣ�
ɬɟɪɦɨɦɟɬɪɢɢ��ɇɚ� ɪɢɫɭɧɤɟ� �ɛ ɩɨɤɚɡɚɧ� ɫɩɟɤɬɪ� ɤɨɦɛɢɧɚɰɢɨɧɧɨɝɨ� ɪɚɫɫɟɹɧɢɹ� ɫɜɟɬɚ��
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɣ� ɜ� 7iN:Si ɧɚɧɨɫɬɪɭɤɬɭɪɟ ɫ� ɞɢɚɦɟɬɪɨɦ D=���� ɧɦ� ɢ� ɜɵɫɨɬɨɣ 

Ɇɚɬɟɪɢɚɥɵ Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ ɫɟɦɢɧɚɪɚ ɩɨ ɜɨɥɨɤɨɧɧɵɦ ɥɚɡɟɪɚɦ 2022
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h=���� ɧɦ� Ʉɚɤ� ɜɢɞɧɨ�� ɜ� ɫɩɟɤɬɪɟ� ɩɪɢɫɭɬɫɬɜɭɟɬ� ɞɜɟ� ɥɢɧɢɢ�� Ʌɢɧɢɹ� ��1 ɫɦ-1 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɯɨɥɨɞɧɨɦɭ� ɤɪɟɦɧɢɸ�� ɫɢɝɧɚɥ� ɨɬ� ɤɨɬɨɪɨɝɨ� ɩɨɩɚɞɚɟɬ� ɜ� ɨɛɴɟɤɬɢɜ� ɨɬ�
ɩɨɞɥɨɠɤɢ�ɫ�ɤɪɚɟɜ�ɮɨɤɚɥɶɧɨɝɨ�ɩɹɬɧɚ��ȼɬɨɪɨɣ�ɲɢɪɨɤɢɣ�ɩɢɤ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɝɨɪɹɱɟɦɭ�
ɤɪɟɦɧɢɸ��ȼɚɠɧɨ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɩɪɢ�ɨɬɫɭɬɫɬɜɢɢ�6i ɬɟɩɥɨɜɨɞɚ (h=0 ɧɦ) ɜ�ɫɩɟɤɬɪɟ�
ɩɪɢɫɭɬɫɬɜɭɟɬ�ɬɨɥɶɤɨ�ɥɢɧɢɹ���1 ɫɦ-1��ɱɬɨ�ɝɨɜɨɪɢɬ�ɨ�ɩɪɟɧɟɛɪɟɠɢɦɨ�ɦɚɥɨɦ ɧɚɝɪɟɜɟ�
TiN��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ� ɩɪɢ�ɞɨɫɬɚɬɨɱɧɨ�ɦɚɥɨɣ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɧɚɤɚɱɤɢ ���Ɇȼɬ�ɫɦ2) 
ɫɞɜɢɝ� ɥɢɧɢɢ� ɤɪɟɦɧɢɹ� ɫɨɫɬɚɜɢɥ�~��� ɫɦ-1�� ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɬɟɦɩɟɪɚɬɭɪɟ� ɧɚɝɪɟɜɚ 
ɩɨɪɹɞɤɚ 700 oC. ȼ�ɪɚɛɨɬɟ�ɢɡɦɟɪɟɧɚ�ɡɚɜɢɫɢɦɨɫɬɶ�ɬɟɦɩɟɪɚɬɭɪɵ�ɧɚɝɪɟɜɚ�ɨɬ�ɜɵɫɨɬɵ�Si 
ɰɢɥɢɧɞɪɚ� ɂɡɦɟɧɹɹ�ɜɵɫɨɬɭ, ɦɨɠɧɨ�ɭɩɪɚɜɥɹɬɶ�ɬɟɦɩɟɪɚɬɭɪɨɣ�ɧɚɝɪɟɜɚ ɜɨɤɫɟɥɹ ɩɪɢ�
ɡɚɞɚɧɧɨɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɜɨɡɛɭɠɞɚɸɳɟɝɨ� ɢɡɥɭɱɟɧɢɹ�� ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɧɚɫɬɪɨɣɤɚ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɧɚ�ɷɬɚɩɟ�ɢɡɝɨɬɨɜɥɟɧɢɹ��ɍɜɟɥɢɱɟɧɢɟ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɮɨɬɨɧɚɝɪɟɜɚ� ɫ ɪɨɫɬɨɦ ɜɵɫɨɬɵ� Si ɰɢɥɢɧɞɪɚ� ɨɛɭɫɥɨɜɥɟɧɨ� ɭɦɟɧɶɲɟɧɢɟɦ�
ɷɮɮɟɤɬɢɜɧɨɣ�ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ�ɩɨɞɥɨɠɤɢ ɡɚ�ɫɱɟɬ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ�ɨɝɪɚɧɢɱɟɧɢɹ�
ɬɟɩɥɨɨɬɜɨɞɚ�ɜ�Si ɧɚɧɨɰɢɥɢɧɞɪɟ� 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ� TiN ɜ� ɤɚɱɟɫɬɜɟ� ɩɥɚɡɦɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɩɨɡɜɨɥɢɥɨ�
ɧɚɫɬɪɚɢɜɚɬɶ� ɬɟɦɩɟɪɚɬɭɪɭ� ɧɚɝɪɟɜɚ ɪɚɡɪɚɛɨɬɚɧɧɵɯ� ɜɨɤɫɟɥɟɣ ɜ� ɪɟɠɢɦɟ� ɪɟɚɥɶɧɨɝɨ�
ɜɪɟɦɟɧɢ� ɂɡɦɟɪɟɧɢɹ� ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɮɭɧɤɰɢɢ� ɩɥɟɧɨɤ TiN ɜ ɫɩɟɤɬɪɚɥɶɧɨɦ�
ɞɢɚɩɚɡɨɧɟ����-�����ɧɦ ɩɪɢ�ɜɧɟɲɧɟɦ�ɧɚɝɪɟɜɟ�ɨɬ����ɞɨ�����oC ɧɚ�ɜɨɡɞɭɯɟ�ɩɨɤɚɡɚɥɢ��
ɱɬɨ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɚɯ� ɜɵɲɟ� ���� oC ɩɪɨɢɫɯɨɞɢɬ� ɧɟɨɛɪɚɬɢɦɨɟ ɢɡɦɟɧɟɧɢɟ�
ɨɩɬɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ�TiN. ɋ�ɩɨɦɨɳɶɸ�ɫɩɟɤɬɪɨɫɤɨɩɢɢ�ɤɨɦɛɢɧɚɰɢɨɧɧɨɝɨ�ɪɚɫɫɟɹɧɢɹ�
ɩɨɤɚɡɚɧɨ� ɱɬɨ�ɷɬɨ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɨɤɢɫɥɟɧɢɹ�TiN ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ�TiON. 
Ⱦɚɧɧɵɣ� ɷɮɮɟɤɬ� ɛɵɥ� ɢɫɩɨɥɶɡɨɜɚɧ� ɞɥɹ� ɭɩɪɚɜɥɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɨɣ� ɧɚɝɪɟɜɚ ɩɪɢ�
ɮɢɤɫɢɪɨɜɚɧɧɨɣ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɩɚɞɚɸɳɟɝɨ�ɢɡɥɭɱɟɧɢɹ��ɉɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�7iN:Si 
ɧɚɧɨɫɬɪɭɤɬɭɪɵ�ɫ�ɞɨɫɬɚɬɨɱɧɨ�ɛɨɥɶɲɨɣ�ɜɵɫɨɬɨɣ�h ɦɨɠɟɬ�ɩɪɨɢɫɯɨɞɢɬɶ�ɮɨɬɨɧɚɝɪɟɜ�
ɜɵɲɟ� ɩɨɪɨɝɨɜɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ���oC. ɉɪɢ� ɷɬɢɯ� ɭɫɥɨɜɢɹɯ TiN ɩɨɫɬɟɩɟɧɧɨ�
ɨɤɢɫɥɹɟɬɫɹ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɧɢɠɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ� ɧɚɝɪɟɜɚ� ɗɬɨ� ɨɛɴɹɫɧɹɟɬɫɹ�
ɭɦɟɧɶɲɟɧɢɟɦ� ɫɟɱɟɧɢɹ� ɩɨɝɥɨɳɟɧɢɹ�TiN ɧɚɧɨɚɧɬɟɧɧɵ� ȼ�ɪɚɛɨɬɟ ɬɚɤɠɟ ɢɡɦɟɪɟɧɵ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɬɟɦɩɟɪɚɬɭɪɵ�ɧɚɝɪɟɜɚ�ɨɬ�ɜɪɟɦɟɧɢ�ɨɩɬɢɱɟɫɤɨɝɨ�ɨɬɠɢɝɚ� 

ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɡɜɨɥɢɥɢ� ɫɨɡɞɚɬɶ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɞɜɭɦɟɪɧɵɟ�
ɬɟɦɩɟɪɚɬɭɪɧɵɟ� ɩɪɨɮɢɥɢ�� ȼ� ɩɪɟɞɥɨɠɟɧɧɨɦ� ɤɨɧɰɟɩɬɟ� ɞɜɭɦɟɪɧɚɹ� ɩɨɜɟɪɯɧɨɫɬɶ�
ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɝɟɤɫɚɝɨɧɚɥɶɧɵɣ� ɦɚɫɫɢɜ�� ɫɨɫɬɨɹɳɢɣ� ɢɡ� ɢɞɟɧɬɢɱɧɵɯ� TiN:Si 
ɜɨɤɫɟɥɟɣ�� ɉɪɢ� ɪɚɜɧɨɦɟɪɧɨɣ� ɡɚɫɜɟɬɤɟ� ɜɫɟ� ɜɨɤɫɟɥɢ� ɧɚɝɪɟɜɚɸɬɫɹ� ɧɚ� ɨɞɢɧɚɤɨɜɭɸ�
ɬɟɦɩɟɪɚɬɭɪɭ�� Ⱦɥɹ� ɬɨɝɨ�� ɱɬɨɛɵ� ɫɨɡɞɚɬɶ� ɧɟɨɞɧɨɪɨɞɧɵɣ� ɩɪɨɮɢɥɶ� ɬɟɦɩɟɪɚɬɭɪɵ, ɤ�
ɤɚɠɞɨɦɭ�ɜɨɤɫɟɥɸ�ɩɪɢɦɟɧɹɥɚɫɶ�ɨɩɢɫɚɧɧɚɹ�ɜɵɲɟ�ɩɪɨɰɟɞɭɪɚ�ɨɩɬɢɱɟɫɤɨɝɨ�ɨɬɠɢɝɚ��
Ɂɚɩɢɫɚɧɧɵɟ�ɬɟɩɥɨɜɵɟ�ɩɨɜɟɪɯɧɨɫɬɢ�ɨɫɬɚɸɬɫɹ�ɫɬɚɛɢɥɶɧɵɦɢ�ɜɩɥɨɬɶ�ɞɨ�ɬɟɦɩɟɪɚɬɭɪ�
350-400 oC. Ɋɟɡɭɥɶɬɚɬɵ� ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɨɬɤɪɵɜɚɸɬ� ɧɨɜɵɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɜ�
ɮɨɬɨɤɚɬɚɥɢɡɟ�� ɬɟɪɦɨɬɢɤɟ� ɢ� ɫɟɧɫɢɧɝɟ� ȼ ɱɚɫɬɧɨɫɬɢ� ɪɚɡɪɚɛɨɬɚɧɧɵɟ� 7iN:Si 
ɧɚɧɨɫɬɪɭɤɬɭɪɵ� ɛɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɜ� ɧɟɞɚɜɧɢɯ� ɧɚɲɢɯ� ɪɚɛɨɬɚɯ� ɩɪɢ� ɫɨɡɞɚɧɢɢ 
ɨɩɬɢɱɟɫɤɢɯ� ɫɟɧɫɨɪɨɜ� ɞɥɹ� ɢɡɦɟɪɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɮɚɡɨɜɵɯ� ɩɟɪɟɯɨɞɨɜ 
ɧɚɧɨɪɚɡɦɟɪɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�[3,4]. 

Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɡɚ� ɫɱɟɬ� ɫɪɟɞɫɬɜ� ɉɪɨɝɪɚɦɦɵ� ɫɬɪɚɬɟɝɢɱɟɫɤɨɝɨ� ɚɤɚɞɟɦɢɱɟɫɤɨɝɨ�
ɥɢɞɟɪɫɬɜɚ�Ʉɚɡɚɧɫɤɨɝɨ��ɉɪɢɜɨɥɠɫɤɨɝɨ��ɮɟɞɟɪɚɥɶɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ��ɉɊɂɈɊɂɌȿɌ-2030). 
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