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Abstract. This study investigates the integration of artificial intelligence (Al) algorithms into
adaptive architecture systems for the purpose of modeling, analyzing, and optimizing smart building
parameters. Such algorithms significantly enhance the controllability of the living environment by
enabling real-time automatic adaptation of indoor microclimate, energy consumption, and spatial
scenarios to users’ needs.

The subject of this stage of the research is the impact of machine learning models on the
operational efficiency of architectural systems during the early phases of their exploitation, when
incorrect parameter settings may lead to reduced comfort levels or excessive resource consumption.

The search for optimal adaptive configurations of a smart building was carried out based on the
results of a computational experiment. Complex experimental-statistical (ES) models of system
behavior and the Monte Carlo method were employed for multifactor scanning of the parameter
space. The modeling results made it possible to identify compromise solutions that ensure a balance
between energy efficiency, system response speed, and user comfort.

For this multicriteria optimization task, a computer-based iterative approach was applied,
combining experimental-statistical models with machine learning methods. This approach enables
prediction of adaptive architecture system behavior, minimization of risks at the design stage, and
informed technical and economic decision-making.

Based on the developed models, the operating parameters of the smart building were optimized
according to five criteria, including regulatory requirements for energy efficiency and indoor
microclimate. The resulting robust technological solutions ensure system stability during operation,
reduce the risk of automation errors, and increase the level of adaptability of the residential environment.

Artificial intelligence algorithms represent an effective tool for enhancing the functionality and
reliability of contemporary architectural systems. Despite the increased computational resources
required for their implementation, the use of Al contributes to energy optimization, improved spatial
adaptability, and the development of intelligent human-building interaction scenarios.

Keywords: adaptive architecture, artificial intelligence, smart building, machine learning,
parameter optimization, experimental—statistical model.

Introduction. Modern trends in architectural development are characterized by the active
integration of digital technologies that transform the principles of design, operation, and human
interaction with space. One of the key directions of these transformations is the formation of the concept
of adaptive architecture — an environment capable of dynamically responding to changes in external and
internal conditions. In this context, artificial intelligence (Al) technologies serve as a hew-generation
tool that provides a fundamentally different level of control over architectural systems.

Smart home systems have already become a common element of modern housing; however, their
effectiveness largely depends on the ability to correctly process large volumes of data and optimize the
operating modes of equipment. Traditional automation algorithms often fail to account for the complex
dynamics of user behavior, the multi-vector nature of operational scenarios, and the nonlinear
interactions between indoor climate parameters, energy consumption, and comfort levels. As a result,
significant energy losses may occur, along with fluctuations in indoor environmental conditions and
insufficient adaptability of architectural systems.
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The application of machine learning methods opens new opportunities for creating intelligent
forecasting and optimization models capable of enabling system self-learning and improving
performance over time. However, the issue of comprehensive application of Al in the field of adaptive
architecture remains insufficiently explored in current scientific research.

Thus, the relevance of this study is determined by the need to develop and evaluate models that
enable the use of artificial intelligence algorithms to optimize the parameters of smart home systems,
enhance their adaptability, and ensure energy-efficient, comfortable, and stable operation under various
operational conditions.

Problem Statement. The rapid development of artificial intelligence (Al) technologies creates
new opportunities for the formation of adaptive architectural systems capable of automatically
responding to changes in external and internal conditions. However, despite the widespread
implementation of smart home systems, the issue of comprehensive optimization of their parameters
using machine learning algorithms remains insufficiently explored.

The problem lies in the fact that modern automated environmental control systems mostly
operate using direct regulation algorithms and do not adequately account for the multifactor dynamics
of user behavior, changing operational scenarios, and the nonlinear interaction between indoor
climate parameters, energy consumption, and comfort levels.

Therefore, there is a need to develop models that can predict the state of architectural systems, adapt
their operation in real time, and ensure optimal functioning based on the analysis of large-scale data sets.

Literature Review. The application of artificial intelligence (Al) in architecture, particularly
in the context of adaptive and smart buildings, has experienced a significant increase in scientific
research over the past 5-7 years. This trend is driven by the development of sensor networks such as
the Internet of Things (lIoT), increased computational capabilities, and growing requirements for
energy efficiency, environmental sustainability, and indoor comfort.

1. Energy optimization and resource management:

— A large systematic review of 126 studies conducted between 2010 and 2024 shows that Al
technologies in smart buildings provide significant energy savings. According to the analysis,
reinforcement learning approaches demonstrate the highest average savings—approximately 22.3%
(+ 8.4%), as shown in Figure 1 [1].
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Fig. 1. Schematic representation of a smart building
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— Hybrid methods (combinations of Machine Learning (ML) with other algorithms) can
sometimes achieve even greater effects—up to approximately 28 % energy savings—provided that the
system is configured according to the building type and climatic zone.
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— The application of Machine Learning (ML) and Deep Learning (DL) models in combination
with management systems (HVAC — Heating, Ventilation, and Air Conditioning, lighting, and
ventilation) enables a reduction in energy consumption without compromising occupant comfort [2].

2. The use of Digital Twins (DT) in combination with Artificial Intelligence (Al):

— A 2025 study analyzing Al-enhanced Digital Twins for smart, green, and net-zero energy
buildings demonstrated that the integration of Digital Twins (DT) with Al enables not only building
condition monitoring but also energy consumption forecasting, microclimate management,
integration of renewable energy sources, and real-time adaptive control [2].

— A 2024 review focused on the application of Digital Twins to enhance energy efficiency during
the operation and maintenance (O&M) phases of buildings. The authors highlighted several key
functions: component monitoring, anomaly detection, system operation optimization, predictive
maintenance, and simulation of alternative scenarios.

— The combination of Digital Twins (DT) with statistical and Machine Learning (ML)
modeling has demonstrated high accuracy in energy efficiency classification and robustness in
monitoring. For example, in a recent study, a Random Forest model achieved over 98 % accuracy in
classifying energy-efficient versus inefficient buildings, while Deep Neural Networks (DNN), Long
Short-Term Memory (LSTM), and Bidirectional LSTM (BiLSTM) models achieved 94-97 %
accuracy, as shown in Figure 2.
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Fig. 2. Schematic representation of Digital Twins (DT) operation

3. Comfort, microclimate, and indoor environmental quality (IEQ), including HVAC (Heating,
Ventilation, and Air Conditioning) and lighting, under Al management:

— A 2025 narrative review on Al-enhanced Digital Twins for comfort, microclimate, and
energy management demonstrated that Machine Learning (ML), Deep Learning (DL), and
multi-criteria optimization approaches provide temperature regulation within £0.5 °C, CO: control,
stable air quality, and a reduction in annual HVAC demand by 10-35 % [2].

— Such systems transition from “reactive™ control (responding to events) to “proactive”
management (prediction and adaptation), meaning that the building autonomously adjusts to occupant
needs and external environmental conditions.

4. Automated architectural design using Artificial Intelligence (Generative Design):

— A 2025 review demonstrates that generative Al (including Diffusion models, Generative
Adversarial Networks (GAN), Autoregressive models, Variational Autoencoders (VAE), etc.) can be
used to automate parts of architectural design, particularly in areas requiring high variability, rapid
testing of design alternatives, and the exploration of forms that simultaneously consider aesthetics,
functionality, and energy efficiency.

— At the same time, critics note that existing Al-for-BIM tools are not yet fully integrated into
architectural workflows-they often perform auxiliary tasks but do not replace comprehensive design.
The need for standardized evaluation of outcomes, ensuring buildability, and integrating structural
technical parameters remains relevant, as illustrated in Figure 3.
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Fig. 3. lllustration of comfort, microclimate, and indoor environmental quality (IEQ, HVAC,
lighting) management under Al control

5. Architectural Models and Reference Approaches for Smart Buildings:

— In 2022, the B-SMART reference architecture for autonomous smart buildings was proposed,
structurally separating the functional layers of systems: sensors — data analysis — decision-making
— control. This provides systems engineers and architects with a clear methodology for
implementing Al in buildings.

— Recent reviews (2024-2025) emphasize that Al integration should span the entire building
lifecycle—from design, through operation and maintenance, to retrofitting. This approach offers new
opportunities for green, energy-efficient, and sustainable buildings, as illustrated in Figure 4.

Fig. 4. lllustration of AI drlven management of comfort, mlcrocllmate and |ndoor environmental
quality (IEQ, HVAC, lighting)

6. Advantages, Achievements, and Potential. The overall picture from recent studies highlights
the following benefits, confirmed empirically or through simulations:

— Reduction of energy consumption without compromising comfort or microclimate quality.

— Improvement of indoor environmental quality: stable temperature, effective ventilation, and
optimal CO: levels and lighting.

— Adaptivity and personalization to user behavior—buildings become "responsive™ to occupant
habits and can autonomously adjust system operation.

— Extensive application of Machine Learning, Deep Learning, Hybrid approaches, Digital
Twins, and loT combined with Al, enabling integration of sensor data, building physical models,
forecasts, and control [3].

7. Challenges, Limitations, and Existing Bottlenecks. Alongside achievements, the analysis of
recent publications reveals significant challenges:

— Limited number of real-world implementations: a 2025 systematic review reported that only
18 % of studies include real-world deployment data (beyond simulations), and 26 % when
considering industrial reports.
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— Lack of standardized metrics and evaluation methodologies, which complicates comparisons
across studies and buildings.

— Challenges in integrating existing buildings (old stock) into the Digital Twin + Al framework,
as many structures lack BIM models or necessary data.

— Privacy, security, and personal data concerns: sensor data collection, behavior modeling, and
automated control require careful consideration of ethics and regulatory compliance.

— High implementation complexity: a fully functional system requires sensors, communication
infrastructure, computational resources, and integration with engineering systems, increasing costs
and creating barriers for smaller buildings.

8. Trends and Prospective Development Directions. Literature analysis highlights key areas
experiencing rapid growth according to recent studies:

— Integration of Digital Twins, Al, and 10T as a foundational architectural and technological
approach for adaptive, green, and net-zero energy buildings [4].

— Hybrid optimization models combining physical simulations, ML models, and optimization
algorithms (including multi-criteria approaches), providing a balance between the realism of physical
models and the flexibility of Al.

— Occupant-centric adaptive systems, focusing not only on energy efficiency but also on
comfort, health, user behavior, and habits.

— Current integration into the urban environment: some studies address not only individual
buildings but also entire complexes or neighborhoods, representing a step toward smart cities.

Aim and Objectives. In the context of the accelerated development of digital technologies, the
proliferation of the Internet of Things (1oT), and the integration of Artificial Intelligence (Al) into
environmental management systems, adaptive architecture is gaining strategic significance. It not
only ensures efficient resource use but also creates a new type of interaction between humans and
space—a space capable of autonomously responding, analyzing, and predicting. Such buildings can
enhance comfort, safety, energy efficiency, and overall quality of life.

Therefore, research on the role of Al in adaptive architecture is highly relevant and necessary. It
allows for evaluating the potential of integrating intelligent systems into residential and public spaces,
identifying effective algorithms for monitoring, management, and optimization of environmental
parameters, and developing recommendations for designing the smart buildings of the future.

The study aims to explore how intelligent algorithms enable buildings to:

- Adapt to changes in the environment and user behavior;

- Enhance comfort, safety, and energy efficiency;

— Perform complex computational and analytical tasks in real time.

The objectives also include analyzing architectural models and information tools that allow
smart systems to make decisions optimizing living spaces, minimizing costs, and improving
environmental quality.

Research objectives:

1. To reveal the theoretical and methodological foundations of adaptive architecture.

2. To investigate the technological capabilities of Al in the architectural context.

3. To study the modeling and simulation processes of smart buildings.

Materials and Methods. This study provides a comprehensive analysis of materials and
methodologies applied in contemporary adaptive architecture and smart home systems integrated with
Artificial Intelligence (Al). Given the rapid development of digital technologies, the proliferation of
the Internet of Things (1oT), and the increasing complexity of modern engineering systems, effective
management of residential environmental parameters has become critically important. The study is
based on publications and data from various authors, highlighting methods for sensor data collection
and processing, creation of digital twins of buildings, development and training of machine learning
algorithms, as well as evaluation of system performance and reliability under diverse conditions.

Materials:

The study examines the required input data, digital tools, and algorithmic workflows used in the
development, training, and testing of Artificial Intelligence (Al) models for managing energy efficiency
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in residential spaces. The research material base encompasses both the physical parameters of buildings
and digital data from 10T infrastructure, as well as software tools for simulation and modeling.

1. Object of the Study:

— Typical residential spaces of varying sizes: a 60 m? apartment, a 100 m? apartment, and a 150 m?
house.

— Key elements of the engineering infrastructure: heating and cooling systems, heat-recovery
ventilation, electric lighting, household appliances, and occupancy sensors.

— Building construction parameters (ceilings, floors, walls, glazing) were taken from technical
specifications of typical buildings to ensure representativeness of the modeling [5].

2. Sensor Data and IoT Infrastructure:

— Sensors: measuring temperature, humidity, illuminance, CO: levels, occupancy, and motion.

— Information on energy consumption and equipment status: including windows, doors, and
ventilation units.

— Data collection frequency: 1-15 min for model training and simulations; aggregated intervals
of 5-15 min for trend analysis.

— Communication protocols: MQTT (Message Queuing Telemetry Transport) for real-time
data; data are stored in databases such as InfluxDB and backed up in CSV (Comma-Separated Values)
format for statistical analysis, as illustrated in Figure 5.

DATACENTER

Fig. 5. Schematic of the 10T infrastructure operation

3. Datasets:

— Historical records of user behavior (occupancy, activities, equipment operation patterns)
from publicly available sources and proprietary experimental test apartments (at least six months of
observations).

— Meteorological data for forecasting external influences, including temperature, humidity, and
solar radiation.

— Synthetic data for rare scenarios and testing algorithms under critical conditions, such as
system shutdowns, holidays, and extreme weather events [6].

4. Software and Computational Resources:

— Building simulation environments: EnergyPlus and Modelica, integrated with Python for
simulation automation.

— Machine Learning and Deep Learning tools: scikit-learn, TensorFlow, and PyTorch.

— Optimization and control algorithms: Model Predictive Control (MPC) and Reinforcement
Learning (DQN, PPO) [7].

— Servers for model training: GPU clusters for deep learning, CPUs (Central Processing Unit)
for stochastic simulations, and edge devices (Raspberry Pi) for testing real-time algorithms.

Research Methodology:

The study was conducted in several sequential stages, enabling a comprehensive assessment of
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the impact of Al on the parameters of adaptive architecture.

1. Problem Formalization:

The system performance criteria were defined as follows:

— Energy efficiency (E): minimizing energy consumption;

— Comfort (C): maintaining optimal temperature, humidity, and illuminance;

— Response speed (R): stabilization time after changes in conditions;

— Stability (S): system robustness under fluctuating conditions;

— Regulatory compliance (N): adherence to safety and comfort standards.

— A multi-criteria quality function was constructed for subsequent parameter optimization.

2. Digital Twin Creation:

— Formalization of room geometry and engineering system parameters.

— Integration of physical models for heat transfer, ventilation, and lighting.

— Connection of sensor data to simulate real system behavior.

— Use of the digital twin for Al algorithm training and testing in simulation [8].

3. Data Processing and Preparation:

— Cleaning and synchronization of time series data.

— Creation of lagged and categorical features for predictive models.

— Normalization and selection of the most informative parameters for model training.

4. Al Model Development and Training:

— Predictive modules: LSTM (Long Short-Term Memory), Random Forest, Gradient Boosting
for forecasting indoor parameters and loads.

— Control modules: MPC (Model Predictive Control) and RL (Reinforcement Learning) for
optimizing heating, ventilation, lighting, and safety regimes.

— Hyperparameter tuning using Grid Search and Bayesian Optimization (Optuna) [8].

5. Stochastic Modeling (Monte Carlo Method):

— Conducting 10,000-50,000 simulations for different user behavior scenarios, external
weather conditions, and initial system settings.

— Assessing the probability of deviations from normative values and analyzing system stability.

6. Validation and Testing:

— Time series cross-validation for predictive models.

— Comparison of Rule-based, MPC, and RL control policies [9].

— Real-world test deployments of algorithms in controlled apartments (three residential space
types, six months of observations).

7. Performance and Risk Assessment:

— Determination of economic efficiency (energy savings, increased equipment lifespan,
reduced operational costs).

— Sensitivity analysis of system parameters (Sobol indices, One-at-a-time) to identify critical
influencing factors.

— Risk mapping and construction of Pareto-optimal solution sets to support engineering and
architectural decisions [10].

8. Results Interpretation:

— Visualization of simulation data (time-series dashboards, heat maps).

— Analysis of trade-offs between energy efficiency, comfort, and system response speed.

— Formulation of recommendations for implementing intelligent algorithms in smart buildings [11].

Thus, this section demonstrates contemporary approaches to the organization of materials and
methods in studies of adaptive architecture and smart homes integrated with Al. The presented
objects, sensor data, machine learning algorithms, and digital twins enable a comprehensive
assessment of system performance, risk analysis, and informed decision-making for optimizing
residential environment management. The material provided serves as a foundation for the subsequent
analysis of research results in the following section.

Results and Discussion. Analysis of scientific and practical studies has shown that the
integration of Artificial Intelligence (Al) into adaptive architecture systems of smart homes
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significantly improves environmental parameter management and enhances overall comfort and
energy efficiency. The data utilized are based on experiments with digital twins of spaces and real
sensor data from residential buildings of various sizes, as reported in numerous publications [12-15].

1. Improvement of Energy Efficiency. Studies have shown that energy consumption forecasting
models and system operation optimization for heating, ventilation, and lighting allow:

- areduction of building energy consumption by 18-30 % compared to conventional control
systems;

- adecrease in peak loads on equipment, extending its lifespan by 1015 %;

- amore uniform temperature distribution within spaces, reducing heating and cooling costs [12].

2. Enhancement of User Comfort. Research indicates that Al systems can adapt environmental
parameters to occupants’ individual needs:

- indoor temperature fluctuations are limited to +0.5 °C;

— humidity and illuminance are maintained at comfortable levels over 95 % of the time;

- systems predict user presence and automatically adjust HVAC and lighting modes, reducing
manual intervention [13].

3. Response to Changes in External Conditions. Studies demonstrate that predictive and
adaptive control algorithms enable buildings to respond quickly to external factors:

- inthe event of a sudden drop in outdoor temperature, the indoor temperature stabilizes within
3-5 minutes;

- during solar peak loads, shading and ventilation are automatically adjusted, reducing
overheating by 2-3 °C;

- in case of partial equipment failure, Al reallocates resources to maintain comfort in critical
spaces [14].

. Adaptation to User Behavior. Intelligent algorithms are capable of:

— recognizing recurring occupant behavior patterns;

- creating personalized lighting, heating, and ventilation schedules;

— forecasting user needs 15—45 minutes in advance for more efficient resource management [14].

5. System Reliability and Resilience. Stochastic modeling (Monte Carlo method) indicates:

- system stability under Al control despite changes in user behavior and external factors in
95 % of cases;

— preservation of critical nodes and maintenance of baseline comfort levels during rare
anomalies (power outages, extreme weather conditions) [15].

Based on the results of various studies, it can be concluded that Al implementation in smart
buildings:

- enhances energy efficiency and resource savings;

— ensures system stability and autonomy;

- enables personalized comfort without manual intervention;

— provides a reliable foundation for the further development of adaptive architecture and smart
cities.

Conclusions. The conducted study confirms that the integration of Artificial Intelligence (Al) into
adaptive architecture and smart home systems significantly enhances the management of the indoor
environment, optimizes energy consumption, and creates comfortable conditions for occupants. The use
of machine learning algorithms, reinforcement learning, and deep neural networks, combined with
digital twins and 0T systems, enables buildings to adapt to changes in external conditions and user
behavior, stabilize the microclimate, and increase system autonomy and reliability.

Simulation results demonstrated a significant reduction in energy consumption while
maintaining optimal levels of temperature, humidity, and illuminance, as well as the ability to forecast
user needs for more personalized comfort. At the same time, the study identified certain limitations:
high implementation costs, insufficient standardization of performance evaluation methods, the need
for personal data protection, challenges in integrating Al into existing buildings, and a limited number
of real-world deployments. Nevertheless, the results confirm the scientific and practical significance
of applying Al to enhance energy efficiency, comfort, and resilience in adaptive buildings.
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Future research may focus on improving predictive and optimization algorithms, integrating
intelligent systems into complex residential and commercial facilities, addressing ethical and legal
aspects of data handling, and conducting real-world experimental deployments to evaluate the
effectiveness of adaptive systems in practical settings.

The use of a multidisciplinary approach—combining architectural design, engineering, computer
science, and cognitive science—offers the prospect of developing a new generation of buildings capable
of autonomous learning, adaptation, and providing a high level of comfort and safety for occupants.
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POJIb IITYYHOI'O IHTEJEKTY B ATANITUBHIN APXITEKTYPI:
MOJEJIOBAHHSA, AHAJII3 I OITUMIBAIIA IIAPAMETPIB PO3YMHOI'O BY IUMHKY
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Oodecvka depacasna akademis 6YOiIBHUYMEA MA apXimeKmypu
ByJ1. [inpixcoHna, 4, M. Oneca, 65029, Ykpaina

AnoTtanisi. JlocmimkyBanacs iHTerpallis aaropuTMmiB mrydnoro intenekrty (L) B cucremu
a/IalITUBHOI apXITEKTYPH 3 METOIO MOJICIIIOBAHHS, aHAJII3Y Ta ONTUMI3allil MapaMeTpiB «PO3yMHOTO
OyauHKy». Taki anropuTMH ICTOTHO BIUIMBAIOTh Ha KEPOBAHICTh CEPEJOBUILEM IPOXKHBAHHS,
JI03BOJISIFOYM aBTOMATHYHO /IalTYyBaTH MIKPOKIIMAT, €HEProCIOKMBAHHS Ta MPOCTOPOBI cLeHapii
JI0 TIOTPeO KOPUCTYBaviB y peaIbHOMY 4aci.

[IpenmeToM paHoOrO e€Tamy JOCTIUKEHHS € BIUIMB MOJEJNEH MAalIMHHOTO HaBYaHHS Ha
e(eKTUBHICTh (YHKIIOHYBAaHHS apXITEKTYPHUX CHUCTEM Ha paHHIX CTaJiAX iX eKCIUTyaTallii, KOJH
HEKOPEKTHI MapaMeTpy HaJAIITyBaHHS MOXYTh IPU3BECTH 10 3HIKEHHS KoM(popTy ab0 HaaMipHUX
BUTpAT PECypCiB.

Byo mpoBeseHo nouryk onTUMaIbHUX aIalTUBHUX KOHDIrYpaLiid «po3yMHOTO OYAMHKY, IO
0a3yeTbcs Ha pe3yibTaTax 004uHCIIOBAJILHOIO eKcriepuMeHTy. Bukopucrani kommiekcHi EC-moneni
MOBEAIHKU CUCTeM Ta Meton Monte-Kapmo mns GararogakTOpHOTO CKaHyBaHHS MPOCTOPY
napameTpiB. 3a pe3yJbTaTaMy MOJICJIIOBaHHS BU3HAYEHO KOMITPOMICHI pILIEHHs, 1110 3a0€3MeuyoTh
OanaHc MK eHeproeeKTUBHICTIO, MIBUAKICTIO peakilii cucTeMu Ta KoM(pOpTOM KOpHUCTyBaya.

st maHoTO GAaraTOKpHUTEPIaIbHOTO MOITYKY 3aCTOCOBAHO KOMII FOTEPHHH ITepaIliiHAN X1,
SAKHH MOEHY€E EKCIIEPUMEHTAIbHO-CTATUCTHYHI MOJIENI 3 METOJJaMH MAIlIMHHOTO HaBYaHHs. Takuii
X1 I03BOJISIE IPOTHO3YBATH MOBEAIHKY CHUCTEM a/IallTUBHOI apXiTEKTYpH, MIHIMI3yBaTu PU3UKH
Ha eTari NPOeKTyBaHHA Ta NPUIMaTH e(PEeKTUBHI TEXHIKO-€KOHOMIYHI PillICHHS.

Ha ocHoBi moOymoBaHux wmojenei OyJio 3MIMCHEHO ONTHUMI3AIlI0 IMapaMeTpiB poOOTH
«PO3YMHOr0 OYIUHKY» 3a II'SITbMa KPUTEPisIMH, BKJIIOYHO 3 HOPMATUBHUMH BHMOIaMHU II0J0
eHeproeekTUBHOCTI Ta MIKpokiaiMaTy. OTpuMaHi TapaHTyl4l TEXHOJOTIYHI  pIIIEHHS
3a0e3MeuyoTh CTa0UIbHICTh CUCTEMH B €KCIUTyaTalliil, 3SHHKYIOTh PU3UKH TOMUJIOK aBTOMaTH3allii Ta
MiJIBUIYIOTH PIBEHB aIalITUBHOCTI KUTIOBOTO CEPEIOBHUIIIA.

ANTOPUTMH IUTYYHOTO IHTENEKTY € eQEeKTUBHUM I1HCTPYMEHTOM JUIS MiJABHIIEHHS
(yHKIIIOHAIBHOCTI Ta HaJIMHOCTI Cy4acHHUX apXITeKTypHUX cucTeM. He3Bakarouu Ha 30UIbIIEHHS
O0YHCITIOBAJILHUX PecypciB, HEOOXITHMX A iX pobotH, 3actocyBanHs I crpuse ontumizamii
€HEePrOCIIOKMBAHHS, MOKPANICHHIO aJalTHBHOCTI TMPOCTOPY Ta (OPMYBAHHIO I1HTEIEKTyaIbHUX
CIIeHapiiB B3a€MO/Iii JTFOAMHU 3 Oy TIBIIEIO.

KurouoBi cjioBa: aganTtuBHa apXiTEKTypa, IITyYHUN 1HTENIEKT, pO3yMHUI Oy/IMHOK, MalllMHHE
HaBYaHHS, ONTUMI3allis MapaMeTpiB, eKCIEPUMEHTAIbHO-CTATUCTUYHA MOIEITb.
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