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Fedoruk Sofia Sergeevna,  

Kashcheev Kirill Olegovich,  

Shiryaev Alexander Dmitrievich

 Abstract. The article presents a comparative analysis of the most common building materials for the construction 
of private houses in the climate of the Leningrad region. Materials such as aerated concrete, expanded clay concrete, ceramic 
bricks, glued beams and frame technology are considered. The assessment was carried out according to the criteria of cost, 
thermal conductivity, strength, environmental friendliness, durability and labor costs for construction, taking into account 
the climatic characteristics of the region. Based on the analysis, recommendations on choosing the optimal material for the 
construction of a private house are presented. 

Keywords: thermal conductivity, energy efficiency, private housing construction, thermal resistance, economic 
feasibility, thermal insulation. 

ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑə ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɝɞɜɚɔɞɑɗɨəɧɡ 
ɘɌɞɑɜɔɌɗɚɎ ɐɗɫ ɎɚɓɎɑɐɑəɔɫ ɣɌɝɞəɧɡ ɐɚɘɚɎ Ɏ ɟɝɗɚɎɔɫɡ ɖɗɔɘɌɞɌ ȷɑəɔəɏɜɌɐɝɖɚɕ ɚɍɗɌɝɞɔ. ȼɌɝɝɘɚɞɜɑəɧ ɞɌɖɔɑ 
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ɘɌɞɑɜɔɌɗɧ, ɖɌɖ ɏɌɓɚɍɑɞɚə, ɖɑɜɌɘɓɔɞɚɍɑɞɚə, ɖɑɜɌɘɔɣɑɝɖɔɕ ɖɔɜɛɔɣ, ɖɗɑɑəɧɕ ɍɜɟɝ ɔ ɖɌɜɖɌɝəɌɫ ɞɑɡəɚɗɚɏɔɫ. ȺɢɑəɖɌ 
ɛɜɚɎɚɐɔɗɌɝɨ ɛɚ ɖɜɔɞɑɜɔɫɘ ɝɞɚɔɘɚɝɞɔ, ɞɑɛɗɚɛɜɚɎɚɐəɚɝɞɔ, ɛɜɚɣəɚɝɞɔ, ɩɖɚɗɚɏɔɣəɚɝɞɔ, ɐɚɗɏɚɎɑɣəɚɝɞɔ ɔ 
ɞɜɟɐɚɓɌɞɜɌɞ əɌ ɝɞɜɚɔɞɑɗɨɝɞɎɚ, ɝ ɟɣɑɞɚɘ ɖɗɔɘɌɞɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɜɑɏɔɚəɌ. ȹɌ ɚɝəɚɎɑ ɌəɌɗɔɓɌ ɛɜɑɐɝɞɌɎɗɑəɧ 
ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ Ɏɧɍɚɜɟ ɚɛɞɔɘɌɗɨəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɐɗɫ ɝɞɜɚɔɞɑɗɨɝɞɎɌ ɣɌɝɞəɚɏɚ ɐɚɘɌ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɞɑɛɗɚɛɜɚɎɚɐəɚɝɞɨ, ɩəɑɜɏɚɩɠɠɑɖɞɔɎəɚɝɞɨ, ɣɌɝɞəɚɑ ɐɚɘɚɝɞɜɚɑəɔɑ, ɞɑɜɘɔɣɑɝɖɚɑ 
ɝɚɛɜɚɞɔɎɗɑəɔɑ, ɩɖɚəɚɘɔɣɑɝɖɌɫ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ, ɞɑɛɗɚɔɓɚɗɫɢɔɫ. 

ᴈ ᴈ

ᴈ

ᴈ

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

 

International journal of Professional Science  
8 

 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

 

International journal of Professional Science  
9 

 

ɚ

ɚ

ш

ч ш

ш

ч

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

 

International journal of Professional Science  
10 

 

ч

 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

 

International journal of Professional Science  
11 

 

 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

 

International journal of Professional Science  
12 

 

Safin Rustem Ramilevich

 
Abstract.  The construction industry plays an important role in socio-economic development, but the dynamism of 

the market environment creates a complex of risks in the implementation of the construction process. Management practice 
shows that management does not pay enough attention to risk management: often in construction companies there is an 
ineffective risk management system or no risk identification system at all. At the same time, risk management errors can lead 
to missed deadlines, exceeding the budget, reduced quality of work and other forms of negative impact of risks on the 
construction business. The relevance of the study is due to the need to increase the resilience of construction companies to 
external and internal threats. The article considers the most relevant methods of identifying and reducing risks in the 
construction industry, provides a description of modern risk management tools, and provides directions for improving the 
effectiveness of risk management strategies. 

Keywords:  economic development, development of the construction industry, risk identification, risk minimization, 
risk management, effectiveness of the risk management strategy. 

ȬəəɚɞɌɢɔɫ. ȽɞɜɚɔɞɑɗɨəɌɫ ɚɞɜɌɝɗɨ ɔɏɜɌɑɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɝɚɢɔɌɗɨəɚ-ɩɖɚəɚɘɔɣɑɝɖɚɘ ɜɌɓɎɔɞɔɔ, ɚɐəɌɖɚ 
ɐɔəɌɘɔɣəɚɝɞɨ ɜɧəɚɣəɚɕ ɝɜɑɐɧ ɝɚɓɐɌɑɞ ɖɚɘɛɗɑɖɝ ɜɔɝɖɚɎ ɚɝɟɥɑɝɞɎɗɑəɔɫ ɝɞɜɚɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ. ȻɜɌɖɞɔɖɌ 
ɟɛɜɌɎɗɑəɔɫ ɛɚɖɌɓɧɎɌɑɞ əɑɐɚɝɞɌɞɚɣəɚ ɎəɔɘɌəɔɑ ɜɟɖɚɎɚɐɝɞɎɌ Ɏ ɚɞəɚɤɑəɔɔ ɜɔɝɖ-ɘɑəɑɐɒɘɑəɞɌ: ɓɌɣɌɝɞɟɪ Ɏ 
ɝɞɜɚɔɞɑɗɨəɧɡ ɖɚɘɛɌəɔɫɡ ɚɞɘɑɣɌɑɞɝɫ əɑɩɠɠɑɖɞɔɎəɌɫ ɝɔɝɞɑɘɌ ɟɛɜɌɎɗɑəɔɫ ɜɔɝɖɌɘɔ ɔɗɔ Ɏɚɚɍɥɑ ɚɞɝɟɞɝɞɎɔɑ 
ɝɔɝɞɑɘɧ ɔɡ ɔɐɑəɞɔɠɔɖɌɢɔɔ. Ȼɜɔ ɩɞɚɘ, ɚɤɔɍɖɔ ɜɔɝɖ-ɘɑəɑɐɒɘɑəɞɌ ɘɚɏɟɞ ɛɜɔɎɑɝɞɔ ɖ ɝɜɧɎɟ ɝɜɚɖɚɎ, ɛɜɑɎɧɤɑəɔɪ 
ɍɪɐɒɑɞɌ, ɝəɔɒɑəɔɪ ɖɌɣɑɝɞɎɌ ɜɌɍɚɞ ɔ ɐɜɟɏɔɘ ɠɚɜɘɌɘ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɜɔɝɖɚɎ əɌ ɝɞɜɚɔɞɑɗɨəɧɕ 
ɍɔɓəɑɝ. ȬɖɞɟɌɗɨəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɍɟɝɗɚɎɗɑəɌ əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɛɚɎɧɤɑəɔɫ ɟɝɞɚɕɣɔɎɚɝɞɔ ɝɞɜɚɔɞɑɗɨəɧɡ 
ɖɚɘɛɌəɔɕ ɖ Ɏəɑɤəɔɘ ɔ Ɏəɟɞɜɑəəɔɘ ɟɏɜɚɓɌɘ. Ȯ ɝɞɌɞɨɑ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ əɌɔɍɚɗɑɑ ɌɖɞɟɌɗɨəɧɑ ɘɑɞɚɐɧ ɎɧɫɎɗɑəɔɫ 
ɔ ɝəɔɒɑəɔɫ ɜɔɝɖɚɎ Ɏ ɝɞɜɚɔɞɑɗɨəɚɕ ɚɞɜɌɝɗɔ, ɐɌɑɞɝɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɝɚɎɜɑɘɑəəɧɘ ɔəɝɞɜɟɘɑəɞɌɘ ɟɛɜɌɎɗɑəɔɫ 
ɜɔɝɖɌɘɔ, ɛɜɔɎɚɐɫɞɝɫ əɌɛɜɌɎɗɑəɔɫ ɛɚɎɧɤɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɝɞɜɌɞɑɏɔɕ ɟɛɜɌɎɗɑəɔɫ ɜɔɝɖɌɘɔ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɌɓɎɔɞɔɑ ɩɖɚəɚɘɔɖɔ, ɜɌɓɎɔɞɔɑ ɝɞɜɚɔɞɑɗɨəɚɕ ɚɞɜɌɝɗɔ, ɔɐɑəɞɔɠɔɖɌɢɔɫ ɜɔɝɖɚɎ, 
ɘɔəɔɘɔɓɌɢɔɫ ɜɔɝɖɚɎ, ɟɛɜɌɎɗɑəɔɑ ɜɔɝɖɌɘɔ, ɩɠɠɑɖɞɔɎəɚɝɞɨ ɝɞɜɌɞɑɏɔɔ ɟɛɜɌɎɗɑəɔɫ ɜɔɝɖɌɘɔ. 
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Safin Rustem Ramilevich,  

Abstract.  One of the basic factors for the successful functioning of the construction industry is the organization of 
resource management. The introduction of advanced technologies can significantly improve the use of building materials, 
labor and financial resources, reduce costs and improve the environmental friendliness of construction processes. The study 
is devoted to identifying the most promising areas of innovative resource management in the construction industry. The study 
reveals the shortcomings of traditional approaches in this area, presents the possibilities of digitalization of resource 
management, sustainable development in construction, modern methods of construction production management. The 
prospects for the development of innovative approaches in construction are systematized. 

Keywords:  economic development, innovations in management, resource management, construction industry, 
construction production management. 

ȬəəɚɞɌɢɔɫ. Ⱥɐəɔɘ ɔɓ ɍɌɓɚɎɧɡ ɠɌɖɞɚɜɚɎ ɟɝɛɑɤəɚɏɚ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ɝɞɜɚɔɞɑɗɨəɚɕ ɚɞɜɌɝɗɔ 
ɎɧɝɞɟɛɌɑɞ ɚɜɏɌəɔɓɌɢɔɫ ɟɛɜɌɎɗɑəɔɫ ɜɑɝɟɜɝɌɘɔ. Ȯəɑɐɜɑəɔɑ ɛɑɜɑɐɚɎɧɡ ɞɑɡəɚɗɚɏɔɕ ɛɚɓɎɚɗɫɑɞ ɓəɌɣɔɞɑɗɨəɚ 
ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɞɜɚɔɞɑɗɨəɧɡ ɘɌɞɑɜɔɌɗɚɎ, ɞɜɟɐɚɎɧɡ ɔ ɠɔəɌəɝɚɎɧɡ ɜɑɝɟɜɝɚɎ, ɝəɔɓɔɞɨ ɓɌɞɜɌɞɧ 
ɔ ɟɗɟɣɤɔɞɨ ɩɖɚɗɚɏɔɣəɚɝɞɨ ɝɞɜɚɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɚɝɎɫɥɑəɚ ɎɧɫɎɗɑəɔɪ əɌɔɍɚɗɑɑ ɛɑɜɝɛɑɖɞɔɎəɧɡ 
əɌɛɜɌɎɗɑəɔɕ ɔəəɚɎɌɢɔɚəəɚɏɚ ɟɛɜɌɎɗɑəɔɫ ɜɑɝɟɜɝɌɘɔ Ɏ ɝɞɜɚɔɞɑɗɨəɚɕ ɚɞɜɌɝɗɔ. Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɌɝɖɜɧɞɧ 
əɑɐɚɝɞɌɞɖɔ ɞɜɌɐɔɢɔɚəəɧɡ ɛɚɐɡɚɐɚɎ Ɏ ɐɌəəɚɕ ɚɍɗɌɝɞɔ, ɛɜɑɐɝɞɌɎɗɑəɧ Ɏɚɓɘɚɒəɚɝɞɔ ɢɔɠɜɚɎɔɓɌɢɔɔ ɟɛɜɌɎɗɑəɔɫ 
ɜɑɝɟɜɝɌɘɔ, ɟɝɞɚɕɣɔɎɚɏɚ ɜɌɓɎɔɞɔɫ Ɏ ɝɞɜɚɔɞɑɗɨɝɞɎɑ, ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɟɛɜɌɎɗɑəɔɫ ɝɞɜɚɔɞɑɗɨəɧɘ 
ɛɜɚɔɓɎɚɐɝɞɎɚɘ. ȽɔɝɞɑɘɌɞɔɓɔɜɚɎɌəɧ ɛɑɜɝɛɑɖɞɔɎɧ ɜɌɓɎɔɞɔɫ ɔəəɚɎɌɢɔɚəəɧɡ ɛɚɐɡɚɐɚɎ Ɏ ɝɞɜɚɔɞɑɗɨɝɞɎɑ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɌɓɎɔɞɔɑ ɩɖɚəɚɘɔɖɔ, ɔəəɚɎɌɢɔɔ Ɏ ɟɛɜɌɎɗɑəɔɔ, ɟɛɜɌɎɗɑəɔɑ ɜɑɝɟɜɝɌɘɔ, ɝɞɜɚɔɞɑɗɨəɌɫ 
ɚɞɜɌɝɗɨ, ɟɛɜɌɎɗɑəɔɑ ɝɞɜɚɔɞɑɗɨəɧɘ ɛɜɚɔɓɎɚɐɝɞɎɚɘ. 
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Fedoruk Sofia Sergeevna

Kashcheev Kirill Olegovich,  

Shiryaev Alexander Dmitrievich

Abstract. The article is devoted to an overview of the history of development and analysis of the current state of the 
application of heat pumps in the energy sector. The key stages of the development of this technology are considered, starting 
from the first experimental installations to modern highly efficient systems. Special attention is paid to various types of heat 
pumps, their characteristics and applications. An analysis of the modern application of heat pumps in heat supply systems is 
presented. 

Keywords: energy, municipal energy, heat pump, refrigerant, energy conversion coefficient, heat supply. 
ȬəəɚɞɌɢɔɫ. ȽɞɌɞɨɫ ɛɚɝɎɫɥɑəɌ ɚɍɓɚɜɟ ɔɝɞɚɜɔɔ ɜɌɓɎɔɞɔɫ ɔ ɌəɌɗɔɓɟ ɝɚɎɜɑɘɑəəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɜɔɘɑəɑəɔɫ 

ɞɑɛɗɚɎɧɡ əɌɝɚɝɚɎ Ɏ ɩəɑɜɏɑɞɔɖɑ. ȼɌɝɝɘɚɞɜɑəɧ ɖɗɪɣɑɎɧɑ ɩɞɌɛɧ ɜɌɓɎɔɞɔɫ ɐɌəəɚɕ ɞɑɡəɚɗɚɏɔɔ, əɌɣɔəɌɫ ɚɞ ɛɑɜɎɧɡ 
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ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɟɝɞɌəɚɎɚɖ ɐɚ ɝɚɎɜɑɘɑəəɧɡ ɎɧɝɚɖɚɩɠɠɑɖɞɔɎəɧɡ ɝɔɝɞɑɘ. Ⱥɝɚɍɚɑ ɎəɔɘɌəɔɑ ɟɐɑɗɑəɚ ɜɌɓɗɔɣəɧɘ 
ɞɔɛɌɘ ɞɑɛɗɚɎɧɡ əɌɝɚɝɚɎ, ɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ ɔ ɚɍɗɌɝɞɫɘ ɛɜɔɘɑəɑəɔɫ. ȻɜɑɐɝɞɌɎɗɑə ɌəɌɗɔɓ ɝɚɎɜɑɘɑəəɚɏɚ 
ɛɜɔɘɑəɑəɔɫ ɞɑɛɗɚɎɧɡ əɌɝɚɝɚɎ Ɏ ɝɔɝɞɑɘɌɡ ɞɑɛɗɚɝəɌɍɒɑəɔɫ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɩəɑɜɏɑɞɔɖɌ, ɖɚɘɘɟəɌɗɨəɌɫ ɩəɑɜɏɑɞɔɖɌ, ɞɑɛɗɚɎɚɕ əɌɝɚɝ, ɡɗɌɐɌɏɑəɞ, ɖɚɩɠɠɔɢɔɑəɞ 
ɛɜɑɚɍɜɌɓɚɎɌəɔɫ ɩəɑɜɏɔɔ, ɞɑɛɗɚɝəɌɍɒɑəɔɑ. 
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