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INTEGRATED AI-POWERED AND BIM-ANALYTICS MANAGEMENT

MODEL EDUCATIONAL PROJECTS FOR SUSTAINABLE DEVELOPMENT

challenges
approaches struggle to address effectively. Educational

Abstract. Modern educational infrastructure development faces unprecedented challenges, demanding
innovative project management approaches capable of simultaneously ensuring construction efficiency,
pedagogical effectiveness, and sustainability goals. Traditional project management methods have proven
inadequate for managing the complex stakeholder ecosystems characteristic of educational institutions.
Although Building Information Modeling (BIM) and Artificial Intelligence (AI) technologies have
demonstrated significant potential in construction management, their integration remains largely
unexplored for educational projects. This research develops an integrated Al-driven management model
that combines predictive analytics with intelligent Building Information Modeling, specifically tailored for
sustainable educational development projects, addressing critical gaps in current approaches through
comprehensive platform optimization. The proposed model utilizes a four-layer architecture encompassing
a data acquisition infrastructure, an Al analytics engine, intelligent recommendation generation, and
proactive control systems. The core innovation lies in an AI-BIM fusion model that creates intelligent
building models, which evolve throughout project lifecycles via multi-modal neural networks combining
Convolutional Neural Networks (CNNs) for spatial data, temporal analysis networks, and transformer
architectures for natural language understanding. Educational space optimization algorithms incorporate
evidence-based pedagogical principles to predict the impact of design decisions on learning outcomes,
while simultaneously balancing acoustic performance, lighting quality, and sustainability metrics. The
system processes multiple information streams, including BIM geometry, educational requirements via
Natural Language Processing (NLP), real-time sustainability metrics, and stakeholder communications.
Proactive control employs machine learning algorithms, trained on educational project outcomes, to
identify early warning indicators and provide predictive intervention strategies through graduated levels
of automation. The integrated AI-driven management model represents a paradigm shift in the project
management of educational facilities, establishing new frameworks that treat educational outcomes as
primary design drivers. Its theoretical contributions extend beyond traditional construction project
management, providing validated approaches for holistic intelligence tailored to complex building
typologies. The model demonstrates an effective integration of spatial, temporal, and semantic information
streams while preserving human-centric decision-making processes, potentially transforming how society
designs, delivers, and sustains the built environment.

Keywords: artificial intelligence; building information modeling; educational environment; proactive

project management; machine learning; predictive analytics; BIM integration; sustainable
development; smart buildings
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that traditional project management educational buildings serve as dynamic environments

where spatial design directly influences learning

facilities represent substantial long-term investments that
must simultaneously meet immediate construction

outcomes, making their successful delivery far more
complex than standard construction endeavors.
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The convergence of artificial intelligence and
Building Information Modeling technologies offers a
transformative opportunity to address these multifaceted
challenges through intelligent, data-driven project
management. While BIM  has
construction visualization and coordination, and Al has

revolutionized

demonstrated remarkable capabilities in pattern
recognition and predictive analytics, their integration
remains largely unexplored, particularly in the context of
educational facility development. This research presents
an integrated Al-powered management model that
combines advanced machine learning algorithms with
intelligent Building Information Modeling to create a
comprehensive platform specifically designed for
sustainable educational development projects.

Problem Overview

Educational facility development projects represent
one of the most complex challenges in contemporary
construction management, requiring the integration of
diverse stakeholder requirements, long-term
sustainability objectives, and evolving pedagogical
needs. The traditional approaches to managing such
projects have proven inadequate in addressing the
multifaceted nature of educational infrastructure
development, creating significant gaps between project
delivery outcomes and educational effectiveness. This
section examines the fundamental limitations of current
project management approaches and identifies key areas

where  technological innovation can  provide
transformative solutions.
Current Challenges

in Educational Project Management

Educational construction projects face a unique
constellation of challenges that distinguish them from
conventional  building  developments, primarily
stemming from the need to balance immediate
construction constraints with long-term educational
objectives that may evolve throughout the facility’s
operational lifetime. Traditional project management
approaches often fail to account for the dynamic nature
of educational environments, where changes in
curriculum, teaching methodologies, and technology
integration can significantly impact spatial requirements,
while the stakeholder management challenge proves
particularly acute as school administrators focus on
educational outcomes and operational efficiency,
construction teams prioritize schedule adherence and cost
control, and this multiplicity of perspectives often leads
to communication breakdowns, requirement conflicts,
and design decisions that satisfy immediate needs but
compromise long-term functionality.

Limitations of Traditional
BIM Implementation

While Building Information Modeling has
transformed construction project visualization and
coordination, its application to educational facilities
reveals  significant  limitations.  Current BIM
implementations excel at managing geometric and
material data but struggle to incorporate the behavioral
and functional aspects that determine educational
effectiveness, as traditional BIM models can accurately
represent what a classroom looks like but cannot predict
how different spatial configurations will impact student
engagement or learning outcomes. Moreover, the
temporal dimension of educational facility requirements
presents additional challenges, since educational spaces
must accommodate not only current programmatic needs
but also anticipate future changes in curriculum,
technology integration, and teaching methodologies,
while traditional BIM models represent static snapshots
of design intent rather than dynamic systems that can
adapt to evolving requirements.

Artificial Intelligence Potential
and Current Gaps

Artificial intelligence ~ technologies  have
demonstrated remarkable potential for addressing
complex project management challenges through
predictive analytics, pattern recognition, and automated
decision-making. However, current Al applications in
construction remain largely disconnected from the spatial
and temporal data that BIM systems manage,
representing a significant missed opportunity for
comprehensive project intelligence.

The educational construction sector has been
particularly slow to adopt Al technologies, despite the
potential for machine learning to address the sector’s
unique challenges. Furthermore, existing Al applications
in construction focus primarily on operational efficiency
and cost optimization, with limited consideration for the
pedagogical objectives that define educational project
success.

Analysis of Recent Research
and Publications

The rapid advancement of digital technologies in
construction management has generated substantial
research interest in the integration of artificial
intelligence and Building Information Modeling systems.
However, the literature reveals significant fragmentation
in approaches and limited focus on educational facility
development as a distinct domain requiring specialized
solutions. This comprehensive review examines current
research trends, identifies technological capabilities, and
highlights critical gaps that justify the development of
integrated AI-BIM management models specifically
designed for educational projects.
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BIM Technology Evolution
in Construction Management

The evolution of Building Information Modeling
technology has progressed significantly beyond its
origins as a three-dimensional visualization tool. Recent
research by Mohd N. D. Saupi, and N. A. Ismail, has
demonstrated the implementation of 5D BIM in
construction management, revealing both substantial
benefits and persistent challenges faced by construction
professionals [1]. Their work highlights how the
integration of cost and schedule data with geometric
models enables more sophisticated project analysis.

Honcharenko, T. has specifically addressed the
application of BIM technology for creating information
models of development territories, demonstrating the
potential for comprehensive spatial data integration in
construction projects [2]. This research provides
foundational understanding of how BIM can extend
beyond individual building models to encompass broader
development contexts.

S. Dolhopolov, T. Honcharenko, and colleagues
have pioneered approaches to construction site modeling
that combine Al technologies with BIM platforms,
creating “multi-stage analysis” systems for building
object models [3]. Their research demonstrates how
machine learning algorithms can enhance BIM data
interpretation, particularly in object classification and
construction progress monitoring.

D. Chernyshev, S. Dolhopolov, and their research
team have developed digital object detection systems that
combine BIM technology with artificial intelligence for
construction site analysis [4]. Their approach represents
a significant advancement in real-time construction
monitoring, though it remains limited to geometric object
recognition rather than comprehensive project
intelligence.

The multi-stage approach to construction site
modeling has been further refined by S. Dolhopolov,
T. Honcharenko, and colleagues, who have developed
comprehensive frameworks for construction site
modeling objects using artificial intelligence and BIM
technology [5]. Their research demonstrates advanced
methodologies for processing complex construction
environments through systematic Al-driven analysis stages.

Building upon this foundation, the same research
team has extended their work to develop multi-stage
classification systems for construction site modeling
objects, achieving enhanced accuracy in object
recognition and categorization through Al algorithms
based on BIM technology [6]. This advancement
represents significant progress in automated construction
site analysis and real-time project monitoring
capabilities.

Artificial Intelligence Applications
in Construction

J. Zhang and S. Jiang have conducted extensive
analysis of Al applications in construction management,
identifying key trends in predictive analytics,
automation, and decision support systems [7]. Their
research reveals that while Al adoption has accelerated
significantly, implementation remains fragmented across
different project phases and organizational functions.

K. Alimi, R. Jin, and colleagues have explored
artificial intelligence applications in construction and
demolition waste management, revealing sophisticated
approaches to waste prediction, sorting, and recycling
optimization [8]. M. R. Altaie and M. M. Dishar have
investigated how artificial intelligence applications can
enhance knowledge management processes in
construction project management [9].

M. Francis, S. Perera, and their research team have
conducted systematic literature reviews of artificial
intelligence  applications for proactive dispute
management in the construction industry [10]. Their
findings indicate that Al can significantly reduce project
conflicts through early warning systems and automated
risk assessment.

The methodological approaches to Al project
management have been further developed by
Berezutskyi, 1., Honcharenko, T., and colleagues, who
have proposed systematic frameworks for choosing
appropriate types of IT project management in complex
technological environments [11]. Their work provides
valuable insights into the selection criteria and
implementation strategies for Al-powered management
systems.

The integration of robotics, Al, and BIM
technologies has opened new frontiers in facility
management and renovation processes. J. Chen, W. Lu,
and colleagues have proposed innovative frameworks for
defect digital twinning that combine these technologies
to create comprehensive maintenance and renovation
management systems [12]. Their technical framework
demonstrates how Al-powered defect detection can be
integrated with BIM models to support lifecycle facility
management, providing valuable insights for educational
facility maintenance strategies.

Educational Facility Design and
Management Research

J. V. Santos, L. Ramos and M. Mallari have
assessed  facility management performance in
educational institutions, providing a foundation for
digitalizing reporting systems that could support
Al-driven optimization [13]. M. Ensafi, S. Alimoradi and
colleagues have examined machine learning and artificial
intelligence applications in building construction,
identifying current status and future trends [14].
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P. D. Desai, S. Sandbhor and A. K. Kaushik have
developed Al and BIM-based approaches to construction
defect optimization, demonstrating how intelligent
systems can prevent quality issues that could
compromise educational effectiveness [15].

Risk assessment methodologies have particularly
benefited from Al integration, with G. Ryzhakova,
T. Honcharenko and their research team developing
sophisticated approaches using fuzzy logic for risk
assessment in construction enterprise management
systems [16]. This research demonstrates how uncertain
and qualitative risk factors can be effectively quantified
and managed through intelligent algorithms.

Sustainability Integration
in Construction Projects

The integration of sustainability practices with BIM
and construction project management has been
extensively studied, revealing both opportunities and
persistent barriers. T. O. Olawumi, D. W. Chan and
colleagues have conducted Delphi surveys of
international experts to identify barriers to BIM and
sustainability integration in construction projects [17].
Their research reveals that while technical capabilities
exist for sophisticated sustainability analysis,
organizational and cultural barriers often prevent
effective implementation, particularly in educational
projects where multiple stakeholder groups must
coordinate sustainability efforts.

Comprehensive  morphological  analysis  of
sustainability integration in construction project
management has been conducted by A. Goel,
L. S. Ganesh and A. Kaur, who analyzed over two
decades of research literature to identify patterns and
trends [18]. Their work reveals that successful
sustainability integration requires systematic approaches
that consider environmental, social, and economic
dimensions simultaneously, though few studies have
specifically addressed educational facility requirements.

The emergence of Industry 4.0 technologies has
created new opportunities for sustainability improvement
in construction projects. Abbasnejad, B., Soltani, S., and
colleagues have conducted systematic literature reviews
on Industry 4.0 technology integration for sustainability
improvement in transportation construction projects,
identifying state-of-the-art practices and future directions
[19]. While their focus on transportation projects differs
from educational facilities, their analysis of digital
technology integration provides valuable insights for
sustainable construction management.

The advancement toward Industry 5.0 represents
the next evolution in digital construction management.
W. Xian, K. Yu and their research team have surveyed
key enabling technologies and future trends in advanced
manufacturing for Industry 5.0, identifying how human-
machine collaboration can enhance sustainability

outcomes [20]. Their work suggests that the integration
of AI, BIM, and human expertise could create
unprecedented opportunities for sustainable educational
facility development.

Identified Research Gaps

The comprehensive analysis of recent literature
reveals several critical gaps that significantly limit the
potential for truly integrated educational facility project
management. While substantial progress has been made
in individual technology domains, the convergence of
artificial intelligence and Building Information Modeling
specifically for educational projects remains largely
unexplored, creating substantial opportunities for
innovative research contributions. The most significant
gap exists in the development of integrated systems that
can simultaneously optimize construction efficiency,
educational effectiveness, and sustainability
performance, as current research approaches treat these
objectives as separate domains rather than recognizing
opportunities for synergistic solutions. Additionally,
existing Al algorithms rarely incorporate pedagogical
principles or evidence-based educational design criteria,
preventing the development of intelligent systems that
can predict how spatial design decisions impact learning
effectiveness over facility operational lifetimes.
Furthermore, current project management tools provide
limited capability for translating complex technical data
into appropriate formats for diverse stakeholder groups
with vastly different expertise levels, while traditional
BIM systems excel at representing current design
conditions but lack capability for modeling how
educational spaces must adapt to evolving pedagogical
methodologies and technological integration
requirements over decades of operation. Table provides
a comparative analysis of traditional project management
approaches versus the proposed AI-BIM integrated
model for educational facility development.

Table - Comparative Analysis of Traditional vs.
AI-BIM Integrated Project Management Approaches

Traditional AI-BIM
Aspect
Approach Integrated Model
. Fragmented, Automated, multi-
Data Integration . . .
manual collection source integration
Decision Reactive, Predictive, data-
Making experience-based driven analytics
Static reports .
Stakeholder p ’ Dynamic, role-
.. technical .
Communication specific dashboards
language
. . . Simultaneous,
Design Sequential, single- o
L L multi-criteria
Optimization objective s
optimization
Periodic Real-time
Quality Control . . automated
inspections .
monitoring
Risk Historical Al-powered
Management precedent-based | predictive modeling
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End of Table
Aspect Traditional AI-BIM
P Approach Integrated Model
Educational Secondary Primary design
Consideration constraint driver
.. Limited post- Dynamic response
Adaptability . .
construction capability
Learning Project-specific Cross-project
.. knowledge
Capability knowledge X
accumulation

Presentation of the Main Material

The proposed integrated Al-powered management
model represents a paradigm shift in educational facility
project management, combining advanced artificial
intelligence capabilities with sophisticated Building
Information Modeling technologies to create a
comprehensive platform for sustainable development.
This section presents the detailed architecture, technical
components, and implementation strategies that enable
the model to address the complex challenges identified in
educational project management while providing
practical solutions for real-world application.

Conceptual Framework
and System Architecture

The proposed integrated Al-powered management
model employs a four-layer architecture designed to
transform how educational development projects are
conceived, planned, and executed, as illustrated in Fig. 1.
Integrated Al-Powered Management Model for
Sustainable Educational Development Projects. This
architectural approach recognizes that educational
facilities require fundamentally different management
strategies compared to conventional construction
projects, due to their complex stakeholder ecosystems,
long operational lifetimes, and direct impact on learning
outcomes.

[ INPUT LAYER - Data Acquisition & Integration

A4

PROCESSING LAYER - Al Analytics & Prediction Engine

A4

OUTPUT LAYER - Recommendations & Insights

A4

CONTROL LAYER - Proactive Management Actions

Figure I - Integrated AI-Powered Management Model
for Sustainable Educational Development Projects

The integration philosophy underlying this
architecture differs fundamentally from existing
approaches that treat Al and BIM as separate tools.
Rather than simply applying Al algorithms to BIM data,
the model creates bidirectional information flows where
Al insights continuously refine BIM models, while
updated BIM data improves Al prediction accuracy. This
creates a learning system that becomes more effective
throughout each project’s lifecycle and accumulates
knowledge across multiple projects to improve future
performance.

Data Acquisition and Integration
Infrastructure

The foundation layer, designated as the Data
Acquisition and Integration Infrastructure and detailed in
Fig 2. INPUT LAYER — Data Acquisition & Integration,
serves as the comprehensive data collection and
standardization engine for the entire system. This layer
addresses a critical challenge in educational project
management by integrating heterogeneous data sources
that traditionally operate in isolation.

~INPUT LAYER - Data Acquisition &
Integration

BIM Data Parser

IFC_Extract(geometry, metadata)

Educational Requirements
NLP_Parse({curriculum_specs)

Sustainability Metrics

Monitor(energy, materials, CO2)

Stakeholder Data

Sentiment_Analysis(feedback)

Data Integrated

Dataset

Validaﬁon

Figure 2 - INPUT LAYER — Data Acquisition & Integration

The system processes multiple data streams with
sophisticated algorithms, including geometric and
parametric information from BIM models such as spatial
dimensions and material specifications, educational
requirements derived through natural language
processing of curriculum specifications that translate
pedagogical goals into spatial requirements, real-time
sustainability metrics from environmental monitoring
systems tracking energy consumption and resource
utilization, and stakeholder communications analyzed
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through sentiment analysis and priority ranking
algorithms to understand concerns and preferences across
diverse project participants.

The layer integrates diverse data types including
BIM geometry, educational requirements, sustainability
metrics, and stakeholder feedback through data fusion
algorithms that handle both quantitative metrics such as
schedules and budgets alongside qualitative factors such
as educational philosophy. Advanced data validation and
normalization algorithms ensure consistency and quality
across all input streams by employing machine learning
techniques to identify inconsistencies and gaps in real-
time. The standardization engine converts disparate data
formats into wunified structures compatible with
subsequent processing layers, enabling reliable analysis
and decision-making throughout the project lifecycle
while maintaining traceability for regulatory compliance
and stakeholder transparency.

Al Analytics and Predictive
Intelligence Engine

The second layer, the Al Analytics and Predictive
Intelligence Engine shown in Fig. 3.

PROCESSING LAYER - Al Analytics &
Prediction Engine

Predictive Analytics

ML_Forecast(timeline, cost, risk)
Space Optimization
Optimize(layout, pedagogy)

Sustainability Modeling

LCA_Analysis(lifecycle_impact)

Decision Support
Multi_Criteria(cost, quality,

ainability)

AI-BIM Fusion Engine

Neural Networks + BIM Analytics = Intelligent Building Models

S(p,H) = a-Q(p.t) + B-E(p.t) + v R(p.t) +
o-I(p,t)
Project Success = Quality + Education +
Resources + Innovation

Figure 3 - PROCESSING LAYER —
Al Analytics & Prediction Engine

PROCESSING LAYER - Al Analytics &
Prediction Engine, represents the cognitive core of the
integrated system, transforming standardized data into

actionable insights through sophisticated machine
learning algorithms. This layer employs ensemble
learning methods that combine multiple predictive
models for enhanced accuracy in timeline and budget
forecasting, risk assessment, and outcome prediction.

The AI-BIM Fusion Engine represents the most
significant technical innovation, creating “intelligent
building models” that evolve throughout the project
lifecycle rather than remaining static representations of
design intent. This fusion engine employs a multi-modal
neural network architecture that combines convolutional
neural networks for spatial data processing, long short-
term memory networks for temporal sequence analysis,
and transformer architectures for natural language
understanding. The mathematical framework governing
this integration enables the system to process geometric,
temporal, and semantic information  streams
simultaneously, creating comprehensive  project
intelligence that considers all relevant factors in
educational facility development.

Intelligent Recommendations
and Insights Generation

The third layer, the Intelligent Recommendations
and Insights Generation system presented in Fig. 4.
OUTPUT LAYER - Recommendations & Insights,
addresses the critical challenge of translating complex
Al-derived insights into formats that are appropriate and
actionable for diverse stakeholder groups. This layer
recognizes that effective project management requires
not only accurate analysis but also effective
communication that enables informed decision-making
across all project participants.

—OUTPUT LAYER - Recommendations
& Insights

Design Recommendations

Generate(optimal_layouts)

Risk Alerts

Alert(threshold_violations)

Sustainability Reports

Stakeholder Dashboards

Visualize(role_specific_data)

Figure 4 - OUTPUT LAYER —
Recommendations & Insights

The natural language generation subsystem creates
customized reports, summaries, and recommendations

that maintain technical accuracy while adapting
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vocabulary, detail level, and presentation format to match
the expertise and responsibilities of specific stakeholder
roles. For construction professionals, outputs emphasize
technical specifications, schedule implications, and
resource requirements. For educational administrators,
the same underlying analysis is presented in terms of
learning outcome impacts, operational efficiency, and
alignment with educational objectives.

The real-time dashboard generation capabilities
provide dynamic, interactive interfaces that enable
stakeholders to explore project data and predictions
according to their specific interests and decision-making
needs. These dashboards automatically update as new
data becomes available and project conditions change,
ensuring that all stakeholders maintain current
understanding of project status and emerging
opportunities or challenges.

Proactive Control and Automated
Management Actions

The fourth layer, the Proactive Control and Automated
Management Actions system depicted in Fig. 5.
CONTROL LAYER - Proactive Management Actions,
transforms the system from a passive analytical tool into
an active management participant that can implement
decisions and coordinate responses to changing project
conditions. This layer operates through carefully
designed automation levels that balance efficiency with
appropriate human oversight and accountability.

~CONTROL LAYER - Proactive
Management Actions

Automated Quality Control

i MaRTEnnirancEraeidan aual3Eay
CV_Monitor(const uction_quallity)

Resource Allocation

Ontimizal reacnilirrac n +raintc
Uptimlize(resources, constraints)

isk Mitigation

Evoriiyal e ~+ SPar &\
cxXecute(corrective_actions)

BIM Model Update

Update(model_parameters)

Figure 5 — CONTROL LAYER —
Proactive Management Actions

The proactive control system represents a
fundamental shift from traditional reactive project
management toward predictive intervention strategies
that prevent problems rather than merely responding to
them efficiently. This system employs machine learning

algorithms trained on educational project outcomes to
identify early warning indicators of potential issues, from
schedule delays and cost overruns to quality problems
and stakeholder conflicts.

The stakeholder communication interface addresses
one of the most challenging aspects of educational
project management by providing intelligent translation
between the technical language of construction
professionals and the educational terminology familiar to
school administrators, teachers, and community
members. This system employs natural language
processing to generate role-specific project updates that
maintain technical accuracy while using appropriate
vocabulary and context for each audience.

Conclusions
This research presents a comprehensive
Al-powered management model that addresses

fundamental limitations in current approaches to
educational facility development by creating deep
integration between artificial intelligence and Building
Information Modeling technologies. The theoretical
contributions of this work extend beyond traditional
construction management to establish new frameworks
for project intelligence that consider educational
outcomes as primary design drivers rather than secondary
constraints. The model’s multi-modal neural network
architecture demonstrates how diverse information
streams can be synthesized to create holistic project
understanding that encompasses spatial, temporal, and
semantic dimensions simultaneously.

The practical implications of this integrated
approach enable improvements in project delivery
efficiency, sustainability performance, and educational
effectiveness that current approaches cannot achieve.
The model provides project teams with enhanced
capability to manage complex educational projects
successfully while optimizing multiple objectives
simultaneously rather than treating them as competing
constraints.

The current limitations of this model primarily
concern the need for substantial historical data to train
machine learning algorithms effectively and the
requirement for organizational change management to
implement  comprehensive  AI-BIM  integration
successfully. Future research should focus on developing
transfer learning approaches that can adapt the model to
different educational contexts with limited training data,
creating more sophisticated algorithms for predicting
long-term  educational impact, and establishing
standardized metrics for measuring educational facility
effectiveness.

The broader impact of this work extends beyond
educational construction to demonstrate how artificial
intelligence and Building Information Modeling can be
integrated to address complex, multi-stakeholder project
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challenges in various domains. As the construction
industry undergoes digital transformation, this research
provides a framework for developing intelligent project
management systems that can balance competing
objectives while maintaining human-centered decision-
making processes.

The success of this approach in educational facility
development suggests significant potential for
application to other building types that serve complex
human activities, potentially transforming how society
designs and delivers built environments that support
human flourishing.
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IHTEI'POBAHA MOJEJIb YITPABJIIHHA OCBITHIMH ITPOEKTAMM JIJIS1 CTAJIOT'O PO3BUTKY
HA OCHOBI WITYYHOI'O IHTEJIEKTY TA BIM-AHAJIITUKH

Anomauin. O6’ckmom Oocniodcennsi € npoyec (popmysanHs GUCHOBKY 0VOi6eIbHO-MeXHIUHOI eKCnepmu3u CUCmemor
niompumku npoyecy 8i0Hoe1eHHs 06 'ekmis nHepyxomocmi. Ipeomemom 0ocniodcentss € mooeni i Memoou WmyuHo20 iHmenexmy,
wo 30amui po3g’azyeamu 3a0auy QOpMYy6aHHA eKCNEPMHO20 BUCHOBKY WO000 Kamezopii mexHiuno2o cmany 0yOigenbHux
KOHCmpYKyit i 006 ’ckmie 6 yinomy. Memoio pobomu € 0OIpyHMYSaHHA GUOOPY MOOeni 015l po36 A3AHHA 3a0aui OYIHIO8AHHS
mexHiuno2o cmamny 006°ckmie 0yOigerbHO-MeXHIYHOI eKcnepmu3u Ha OCHOBI 00CHIOJCeHHs Mooenell | Memooi8 WMYy4yHO2O
iHmenekmy, wo 30amui po3e ‘a3yeamu 3a0ayy Hedyimkoi knacugikayii. s oyinku mexniuno2o cmamy 6y0ieeibHuX KOHCMpPYKYitl i
00°exmi6 8 Yinomy 3anpONOHOBAHO 3ACMOCO8Y8AMU Oepeda piuieHb 3 epadienmuum npuckopeuusm. Lleii memoo eunpagisie
NOMUNIKY NONepeonix imepayill i 8paxo8ye eIuyuHy pisHux munie nomunox. Ilokazano, wo mexanism imepamueHo2o HA8UAHHSA
dac 3mozy excnepmam 0y0i6enbHO-MeXHIUHOI eKCnepmu3u YmoyHIo8amu uu OONOBHIOBAMU OaHi, HA OCHOBI AKUX pOONAMb
sucnosxu. Kopuzyeanns eucnoskie ancambnie oepesa piutenv 3 2padi€eHmMHUM HPUCKOPEHHAM eKCHepmu MOJICYMb pooumu
8i0N06iIOHO 00 HOpmamueHoi b6asu. Popmanizosano 6xiOHi i uxioui OaHi MOOeni 3 YPAXYBAHHAM MAKO20 AHMPONO2EHHO20
@axmopa, ax ennue 30poi. Busnaueno n’same 0cHOGHUX KOHCMPYKMUBHUX e1eMeHmMI8, Ol KOJICHO20 3 AKUX OOYINTbHO HAGHAMU
ancambni oepes. Ilokazano gyuryiro empam, wo oonomazae PUOLIAMU 0COOIUBY Y8A2Y SPAHUYHUM cmaHam Oydigeib i cnopyo,
KO PUBUK NOMUIKU MOJICe Npuzsecmu 00 NOGHOI Henpuoamnocmi abo nopyuieHHs QYHKYIOHYBAHHA KOHCMPYKYIl abo ixHix
enemenmis. Ha ocnogi ananisy Husku 0ocniodxcens aK npeomem nooansluux 00CuiodceHb 00IPYHMOBAHO BUOID MYNbMUALEHMHOT
meopii 0na 3abe3neuenHs Macuimady8anhs i 2HyuyKocmi cucmemu RIOMPUMKU NPOYecy 8IOHOGNEHHS 00 €KMI6 HePYXOMOCHI.

Kniouogi cnosa: wmyunuii inmenekm; ingpopmauiiine mooenioeannsn 0yodigenb; 0C6ImMHE cepedosuuie; npPoaKmugHe
YRPAGNIHHA RPOECKMAMU; MAWUHKE HAGYANNA; RPO2HO3HA ananimuka; BIM-inmezpayia; cmanuil po3eumox; po3ymui 6yoieni
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