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ɊȿɎȿɊȺɌ 

 

 

ɉɨɹɫɧɸɜɚɥɶɧɚ ɡɚɩɢɫɤɚ ɦɿɫɬɢɬɶ 63 ɫɬɨɪɿɧɤɢ, 30 ɿɥɸɫɬɪɚɰɿɣ ɬɚ 7 ɞɠɟɪɟɥ ɭ 

ɩɟɪɟɥɿɤɭ ɩɨɫɢɥɚɧɶ. 

ɍ ɪɨɛɨɬɿ ɪɨɡɝɥɹɧɭɬɿ ɨɫɧɨɜɧɿ ɟɬɚɩɢ ɪɨɡɜɢɬɤɭ ɬɚ ɨɫɧɨɜɧɿ ɜɢɡɧɚɱɟɧɧɹ 

ɧɚɧɨɟɥɟɤɬɪɨɧɿɤɢ. Ɋɨɡɝɥɹɧɭɬɨ ɤɥɚɫɢɮɿɤɚɰɿɸ ɧɚɧɨɦɚɬɟɪɿɚɥɿɜ. Ɋɨɡɝɥɹɧɭɬɿ 

ɧɚɧɨɤɥɚɫɬɟɪɢ, ɧɚɧɨɫɬɪɭɤɬɭɪɧɿ ɦɟɬɚɥɢ, ɚɦɨɪɮɧɿ ɬɚ ɧɚɧɨɫɬɪɭɤɬɭɪɧɿ ɫɩɥɚɜɢ, 

ɤɜɚɡɿɤɪɢɫɬɚɥɢ, ɨɫɨɛɥɢɜɨɫɬɿ ʀɯ ɫɬɪɭɤɬɭɪɢ ɬɚ ɜɥɚɫɬɢɜɨɫɬɟɣ. Ɇɟɬɨɞɢ ɨɬɪɢɦɚɧɧɹ 

ɧɚɧɨɦɚɬɟɪɿɚɥɿɜ ɬɚ ɱɢɧɧɢɤɢ, ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ ʀɯ ɜɥɚɫɬɢɜɨɫɬɿ. Ɋɨɡɝɥɹɧɭɬɨ ɦɟɬɨɞɢ 

ɞɨɫɥɿɞɠɟɧɧɹ ɧɚɧɨɦɚɬɟɪɿɚɥɿɜ. ȼɢɡɧɚɱɟɧɨ ɫɩɟɤɬɪɚɥɶɧɿ ɡɚɥɟɠɧɨɫɬɿ ɧɚɧɨɪɨɡɦɿɪɧɢɯ 

ɱɚɫɬɢɧɨɤ ɡ ɚɬɨɦɿɜ ɡɨɥɨɬɚ (Au), ɫɪɿɛɥɚ (Ag), ɦɿɞɿ (Cu), ɧɿɤɟɥɸ (Ni). 

Ɇɟɬɨɸ є ɞɨɫɥɿɞɠɟɧɧɹ ɧɟɡɜɢɱɚɣɧɢɯ ɬɢɩɿɜ ɫɢɦɟɬɪɿʀ ɬɚ ɜɥɚɫɬɢɜɨɫɬɟɣ 

ɧɚɧɨɦɚɬɟɪɿɚɥɿɜ ɞɥɹ ɩɨɲɭɤɭ ɧɨɜɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ. Ɉɛ’єɤɬɚɦɢ 

ɞɨɫɥɿɞɠɟɧɧɹ є ɧɚɧɨɪɨɡɦɿɪɧɿ ɱɚɫɬɢɧɤɢ ɡ ɚɬɨɦɿɜ ɡɨɥɨɬɚ (Au), ɫɪɿɛɥɚ (Ag), ɦɿɞɿ (Cu), 

ɧɿɤɟɥɸ (Ni). ɉɪɟɞɦɟɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɫɬɭɩɚɸɬɶ ɧɚɧɨɫɬɪɭɤɬɭɪɧɿ ɟɥɟɦɟɧɬɢ ɬɚ 

ɡɚɥɟɠɧɿɫɬɶ ɜɩɥɢɜɭ ɫɢɦɟɬɪɿʀ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɧɨɦɚɬɟɪɿɚɥɿɜ. 

Ɇɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɧɹ ɜɤɥɸɱɚɸɬɶ ɜ ɫɟɛɟ ɫɩɟɤɬɪɚɥɶɧɢɣ ɚɧɚɥɿɡ ɿ ɪɨɡɪɚɯɭɧɨɤ 

ɫɩɟɤɬɪɚɥɶɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɬɢɩɭ ɧɚɧɨɟɥɟɦɟɧɬɿɜ ɬɚ ʀɯ ɫɢɦɟɬɪɿʀ. 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɪɨɛɨɬɢ ɡɭɦɨɜɥɟɧɚ ɭɧɿɤɚɥɶɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɧɚɧɨɦɚɬɟɪɿɚɥɿɜ, 

ɹɤɿ ɞɨɡɜɨɥɹɸɬɶ ʀɦ ɩɨɤɚɡɭɜɚɬɢ ɜɪɚɠɚɸɱɿ ɪɟɡɭɥɶɬɚɬɢ ɭ ɬɚɤɢɯ ɝɚɥɭɡɹɯ ɹɤ: ɯɿɦɿɱɧɚ 

ɩɪɨɦɢɫɥɨɜɿɫɬɶ, ɦɟɞɢɰɢɧɚ, ɫɿɥɶɫɶɤɟ ɝɨɫɩɨɞɚɪɫɬɜɨ, ɟɤɨɥɨɝɿɹ, ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ ɬɚ 

ɿɧɲɢɯ. Щɨ ɡɭɦɨɜɥɸє ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɨɲɭɤɭ ɧɨɜɢɯ ɲɥɹɯɿɜ ɭ ɡɚɫɬɨɫɭɜɚɧɧɿ 

ɧɚɧɨɦɚɬɟɪɿɚɥɿɜ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɧɚɧɨɟɥɟɤɬɪɨɧɿɤɚ, ɧɚɧɨɦɚɬɟɪɿɚɥɢ, ɧɚɧɨɫɬɪɭɤɬɭɪɧɿ ɟɥɟɦɟɧɬɢ, 

ɫɢɦɟɬɪɿɹ. 
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ABSTRACT 

 

 

The explanatory note contains 63 pages, consist of 4 sections, 30 pictures and 7 

references. 

In this work were considered the main stages of development and main 

definitions of nanoelectronics. The classification of nanomaterials was considered. 

Nanoclusters, nanostructural metals, amorphous and nanostructural alloys, 

quasicrystals, features of their structure and properties were considered. Methods of 

obtaining nanomaterials and factors that influence on their properties. Research methods 

of nanomaterials were considered. The spectral dependences of nanoscale particles from 

the gold (Au), silver (Ag), copper (Cu), nickel (Ni) atoms are determined. 

The purpose of the research is the unusual types of symmetry and properties of 

nanomaterials to find new possibilities for their application. The objects of the study are 

nanosized particles from atoms of gold (Au), silver (Ag), copper (Cu), nickel (Ni). The 

subject of the study is the nanostructure elements and the dependence of the influence of 

symmetry on the characteristics of nanomaterials. 

Research methods include spectral analysis and the calculation of spectral 

characteristics, considering the type of nanolelements and their symmetry. 

The urgency of the work is due to the unique properties of nanomaterials, which 

allow them to show impressive results in such industries as: chemical industry, 

medicine, agriculture, ecology, mechanical engineering and others. Which determines 

the need to find new ways to apply nanomaterials. 

Key words: nanoelectronics, nanomaterials, nanostructural elements, symmetry. 
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