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economies. Simultaneously, innovative technologies derived from the aerospace and computer
industries will be incorporated and tailored for high-performance artificial limbs, aiming to closely
mimic the functionality of the missing limb.

Initially, prosthetic innovations are predominantly utilized by amputees with private
funding, particularly competitive athletes. As experience is gained, manufacturers learn how to
apply the same principles to moderately priced devices intended for less active individuals.
Consequently, the overall performance of prostheses will gradually improve.

Likewise, certain new materials and applications will be employed to benefit amputees in
developing countries, despite variations in the causes of amputation and individuals' specific needs.
The rate of progress in prosthetic rehabilitation is primarily hindered by financial constraints. Thus,
one of the significant challenges for the new millennium will be to establish the necessary resources
and means to fund the widespread implementation of prosthetic innovations.
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Aunnoramusi: This paper provides a mini-review of the basic principles of collaboration
between Building Information Models (BIM) and the Internet of Things (loT). BIM and IoT are
two different technologies that have the potential to be integrated to enable management that is
more efficient and operation of buildings. The work examines the basic principles of interaction
between BIM and IoT, such as data exchange, sensor network, automation and analytics. The
benefits and advantages that can be achieved when BIM and 10T work together are also discussed,
such as increasing management efficiency, optimizing the use of resources and increasing the
comfort and safety of buildings.
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Introduction

BIM (Building Information Modeling) is the process of creating a digital representation of a
building that includes information about its construction, materials, heating, ventilation, air
conditioning, lighting, and electrical systems. This information can be used to create a virtual
building model that aids in planning, designing, constructing, and operating buildings [1].

loT (Internet of Things) is a network of physical objects connected to the internet that can
exchange data. In the context of buildings, 10T can include sensors that measure temperature,
humidity, air quality, lighting levels, and other environmental parameters within the building [2].

BIM and loT can work together to enhance building management and improve comfort and
safety for occupants. For example, using data from the BIM model, 10T sensors can be strategically
placed throughout the building to gather information about environmental parameters. This
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information can be used to optimize the operation of heating, ventilation, air conditioning, lighting,
and electrical systems, leading to energy cost savings and increased comfort for occupants.
Additionally, IoT data can be utilized to monitor the condition of the building and its systems,
helping to prevent issues and reduce downtime [3].

The purpose of the work is to study the main possibilities of interaction from the interaction
of BIM and loT technologies. The relevance is caused by the development of combining these
technologies to obtain a twin of the model, a specific structure in which meters with the Internet of
things are used. Building Information Modeling (BIM) [1] and the Internet of Things (loT) [2] can
work together to improve building management and improve the comfort and safety of occupants.

Results and discussion

The convergence of these two technologies is revolutionizing the construction industry.
Building Information Modeling (BIM) and the Internet of Things (loT) are transformative
technologies that impact both the construction process and interaction with the environment.

The synergy between BIM and 10T enables interaction with all building elements, integrating
and responding to their changes.

— BIM: A method based on the use of 3D models that provides architecture, engineering,
and construction (AEC) professionals with the information and tools necessary for
more efficient planning, design, construction, and management of buildings [1].

— 1oT: A network of connected devices capable of interacting with each other and
exchanging data, thereby enabling real-time monitoring, control, and automation [2].

The seamless integration of information and functionality, data volume, and design that brings
buildings to life is what happens when BIM and IoT come together. The integration between the
two technologies creates a powerful synergistic effect that improves the construction process. Here's
how they interact:

— Data collection and analysis: 10T devices collect real-time data from the construction
site, including temperature, humidity, and equipment status. This information is
incorporated into the 3D model using BIM, enabling immediate analysis and decision-
making.

— Automation and control: The BIM interface allows for the management of loT
devices, enabling the automation of various construction processes. For example,
adjusting HVAC or lighting systems based on environmental factors such as
occupancy.

—  Collaboration and communication: 10T and BIM facilitate efficient interaction among
various stakeholders. Real-time information exchange ensures effective coordination,
ensuring that everyone receives the necessary information.

— Facility maintenance and asset management: BIM and loT continue to collaborate in
the post-construction management of buildings. 10T devices assist in predictive
maintenance by monitoring and managing various systems, while BIM provides a
detailed building model.

Energy efficiency analysis: BIM models with integrated 10T sensors can simulate energy
consumption, aiding in the design of low-energy buildings.

Construction site safety planning: 10T devices track site conditions, and BIM utilizes this
information to plan safe construction methods.

Real-time monitoring: Real-time feedback from 10T sensors is used to update the BIM model
on the progress of construction.

Quality control: Integration of BIM and IoT enhances quality control by ensuring adherence
to project specifications.

Facility management: BIM and 10T offer a comprehensive view of building systems for
effective facility management.

Predictive maintenance: BIM provides the information necessary for maintenance, reducing
downtime, while 10T devices identify potential issues.

The integration of 10T and BIM is not just technological progress; it is a value-driven strategy
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that aligns with the construction industry's pursuit of quality, collaboration, and innovation. They
offer the following:
— Efficiency: Automation, real-time data integration, and process optimization reduce
construction time and costs.
— Collaboration: Improved communication among stakeholders fosters collaboration,
ensuring a shared vision.
— Innovation: Innovative possibilities in design, construction, and maintenance become
achievable through the integration of BIM and 1oT.
— Quality assurance: Commitment to quality is demonstrated through real-time
monitoring and control, ensuring compliance with standards.
Conclusion
The integration of building information modeling (BIM) and the Internet of Things (loT)
highlights the immense potential of technology convergence. The construction industry is currently
experiencing a paradigm shift because of the amalgamation of data integration and model creation,
within the harmonious interplay of these analyzed technologies. BIM and IoT collaborate
harmoniously to forge intelligent, adaptive buildings that embody the core tenets of energy
efficiency, collaborative teamwork, and uncompromising quality across every stage of construction
and operation.
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PA3PABOTKA BU3HEC-JIOT'UKHU JIA UHTEPHET-MAI'ASUHA
OJEXbI
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Hayunslii pykoBoautens — Koukun JImutpuii BasepbreBuu

(k.m.H., Ooyenm Kageopvl « A6momamuxu u ebluucIUMeNbHOU mexHukuy Bonozoockozo

20Cy0apcmeenHo20 yHugepcumema)

AHHOTAIMS: B CTaTbe paccMaTpuBaeTcs pa3paboTka OM3HEC-TOTMKH JUIsl HMHTEpHET-
MarasuHa oaexnsl. IIpencraBien aniroputMm 100aBieHUsl MOJIb30BaTEIEM TOBapa B KOP3UHY Ha
caiiTe HHTEpHET-Mara3uHa. PaccMOTpeHbI TEXHOIIOT MY, IPUMEHsIeMbIE TIPH pa3paboTke Web-caiita,
M10JIb30BATEILCKOT0 UHTEpdeiica U 6a3bl JTaHHBIX UHTEPHET-Mara3uH.

KmoueBble ciioBa: uHTepHeT-marasuh, Django, React, PostgreSQL, apxurekrypa, BeO-
pa3paboTka, Ou3Hec-JI0ruKa.
BBenenue

B coBpemeHHOM wMupe pa3BuUTHE OH3HECA, MPOM3BOACTBA M HKOHOMUKH B IIEJIOM
HEBO3MOXXHO 0€3 NpUMEHEHU s HH(OPMAIIMOHHO-TEJIEKOMMYHUKALMOHHBIX TeXHONOTH [ 1, 2]. J{ns
o0OecrieyeHHs BBICOKOW CKOpPOCTHM U KaydecTBa pa3pabOTKU MIPOrpaMMHBIX TMPOAYKTOB
1esecoo0pa3Ho HUCHOJIb30BaTh AKTyalbHbIE TEXHOJIIOTMU — OuOnmuoreku u ¢peiimBopku [3]. B
CTaThe paccMaTpHUBaETCs pa3paboTka OM3HEC-JIOTHKY JUTsI HHTEPHET-Mara3uHa Ok Ibl.

Pe3yabTaTsl M 00Cy:KIeHUE

[Ipu pa3paboTke HHTEpPHET-MarasuHa HCIOJNb30BAINCH CIIEAYIOIIUME TEXHOJOTHUH,
oOecrieunBaromue  (yHKIMOHAIBHOCTb, CKOPOCTh PabOThl, 0€30MacHOCT M yIA0OCTBO
ucnoinbp3oBanus: ppeitmBopk Django, OubnuoTeka 11 co3aHus M0Ib30BaTENbCKOro HHTEpdeiica
React, a Taxoke cucrema ynpasnenus 6a3oit nanubix (CYBJl) PostgreSQL.

[MIpu paspabotke Web-caiiTa WHTEpHET-Mara3wHa, CIEAyeT YUYeCThb PSS OTIHYHNA OT
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