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Gabdullin Eldar Khaidarovich

Konovalova Vera Konstantinovna

Abstract. This study examines the development of an automated lighting system for a country or garden plot. 
Particular attention is paid to the analysis of the advantages and disadvantages of such a system. A well-founded selection of 
components is also presented, including a controller, an astronomical relay, a motion sensor, a light sensor, and the lighting 
devices themselves, necessary for the effective functioning of the system. In conclusion, an algorithm for designing an 
automated lighting system is described. 

Keywords : light sensors, motion sensors, relays, lighting devices, controller, automation, automated lighting system 
for a country plot. 
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Nashuk Dmitriy Sergeevich

Nechitailov Vasily Vasilyevich

Abstract . The paper considers various types of geothermal resources, including hydrothermal systems, systems with 
dry hot rocks, and shallow-lying geothermal resources, as well as technologies for their use: direct steam plants, binary cycles, 
dry hot rock systems, direct heat use, and geothermal heat pumps. 

Keywords: geothermal energy, sustainable energy, energy resources, hydrothermal systems. 
ȬəəɚɞɌɢɔɫ. Ȯ ɜɌɍɚɞɑ ɜɌɝɝɘɚɞɜɑəɧ ɜɌɓɗɔɣəɧɑ ɞɔɛɧ ɏɑɚɞɑɜɘɌɗɨəɧɡ ɜɑɝɟɜɝɚɎ, ɎɖɗɪɣɌɫ ɏɔɐɜɚɞɑɜɘɌɗɨəɧɑ 

ɝɔɝɞɑɘɧ, ɝɔɝɞɑɘɧ ɝ ɝɟɡɔɘɔ ɏɚɜɫɣɔɘɔ ɛɚɜɚɐɌɘɔ, ɔ ɘɑɗɖɚɓɌɗɑɏɌɪɥɔɑ ɏɑɚɞɑɜɘɌɗɨəɧɑ ɜɑɝɟɜɝɧ, Ɍ ɞɌɖɒɑ ɞɑɡəɚɗɚɏɔɔ 
ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɫ: ɛɜɫɘɧɑ ɛɌɜɚɎɧɑ ɝɞɌəɢɔɔ, ɍɔəɌɜəɧɑ ɢɔɖɗɧ, ɝɔɝɞɑɘɧ ɝɟɡɔɡ ɏɚɜɫɣɔɡ ɛɚɜɚɐ, ɛɜɫɘɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ 
ɞɑɛɗɌ ɔ ɏɑɚɞɑɜɘɌɗɨəɧɑ ɞɑɛɗɚɎɧɑ əɌɝɚɝɧ.  

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɏɑɚɞɑɜɘɌɗɨəɌɫ ɩəɑɜɏɔɫ, ɟɝɞɚɕɣɔɎɌɫ ɩəɑɜɏɑɞɔɖɌ, ɩəɑɜɏɑɞɔɣɑɝɖɔɑ ɜɑɝɟɜɝɧ, 
ɏɔɐɜɚɞɑɜɘɌɗɨəɧɑ ɝɔɝɞɑɘɧ. 
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Boldyrev Igor Yurievich

Nechitaylov Vasily Vasilyevich

Abstract. The paper presents a conceptual modeling of the application of metamaterials to improve the efficiency of 
photovoltaic converters (PVs). The study focuses on analyzing the possibilities of using metamaterials to improve light 
absorption, reduce reflection, enhance the local electromagnetic field, and control light propagation in PESs. Modeling shows 
that metamaterials can significantly increase the efficiency of solar panels. 

Keywords: Metamaterials, photovoltaic converters, PVs, nanotechnology, light absorption, solar panels, efficiency, 
conceptual modeling. 
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Baranova Irina Aleksandrovna,  

Abstract.  In this article, the author examines the influence of emotional disorders on the maintenance of chronic 
pain. The author focuses on psychological aspects, analyzes the characteristics of emotional disorders. In conclusion, the 
author makes a conclusion about the high importance of providing qualified psychological assistance to patients of this 
category. This article will be useful for theorists and practitioners, teaching staff and students, as well as a wide range of 
readers. 

Keywords:  emotional disorders, psychological state, pain, chronic pain, operated spine, psychological aspects. 
ȬəəɚɞɌɢɔɫ. Ȯ əɌɝɞɚɫɥɑɕ ɝɞɌɞɨɑ ɌɎɞɚɜ ɜɌɝɝɘɌɞɜɔɎɌɑɞ Ɏɗɔɫəɔɑ ɩɘɚɢɔɚəɌɗɨəɧɡ ɜɌɝɝɞɜɚɕɝɞɎ əɌ 

ɛɚɐɐɑɜɒɌəɔɑ ɡɜɚəɔɣɑɝɖɚɕ ɍɚɗɔ. ȬɎɞɚɜ Ɍɖɢɑəɞɔɜɟɑɞ ɎəɔɘɌəɔɑ əɌ ɛɝɔɡɚɗɚɏɔɣɑɝɖɔɡ ɌɝɛɑɖɞɌɡ, ɌəɌɗɔɓɔɜɟɑɞ 
ɚɝɚɍɑəəɚɝɞɔ ɩɘɚɢɔɚəɌɗɨəɧɡ ɜɌɝɝɞɜɚɕɝɞɎ. Ȯ ɓɌɖɗɪɣɑəɔɔ ɌɎɞɚɜ ɐɑɗɌɑɞ ɎɧɎɚɐ ɚ Ɏɧɝɚɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɚɖɌɓɌəɔɫ 
ɖɎɌɗɔɠɔɢɔɜɚɎɌəəɚɕ ɛɝɔɡɚɗɚɏɔɣɑɝɖɚɕ ɛɚɘɚɥɔ ɛɌɢɔɑəɞɌɘ ɜɌɝɝɘɌɞɜɔɎɌɑɘɚɕ ɖɌɞɑɏɚɜɔɔ. ȹɌɝɞɚɫɥɌɫ ɝɞɌɞɨɫ ɍɟɐɑɞ 
ɛɚɗɑɓəɌ ɞɑɚɜɑɞɔɖɌɘ ɔ ɛɜɌɖɞɔɖɌɘ, ɛɜɑɛɚɐɌɎɌɞɑɗɨɝɖɚɘɟ ɝɚɝɞɌɎɟ ɔ ɚɍɟɣɌɪɥɔɘɝɫ,  ɎɜɌɣɌɘ ɔ ɛɝɔɡɚɗɚɏɌɘ, Ɍ ɞɌɖɒɑ 
ɤɔɜɚɖɚɘɟ ɖɜɟɏɟ ɣɔɞɌɞɑɗɑɕ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɩɘɚɢɔɚəɌɗɨəɧɑ ɜɌɝɝɞɜɚɕɝɞɎɌ, ɛɝɔɡɚɗɚɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ, ɍɚɗɑɎɧɑ ɚɥɟɥɑəɔɫ, 
ɡɜɚəɔɣɑɝɖɌɫ ɍɚɗɨ, ɛɝɔɡɚɗɚɏɔɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ. 
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