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Jhyyvkuii HayioHanbHull mexHiunull yHieepcumem, Ykpaina

IITYYHUA THTEJEKT B FAJIY3EBOMY MAIIMHOBY IYBAHHI: CYYACHI
TEHAEHIII TA IEPCIIEKTUBH

Y cmammi npeocmasneno komnnekchuit ananiz cy4acnux meHoeHyili ma NePCREKMUE 3aCMoCy8anH WMy4HO20
iHmenexkmy 6 2any3eeomy mauiuno0yoysauui. Pozznanymo xiouoei nanpamku inmezpayii Wimyunozo inmeneKmy, maki aK
onmumizayis eupoOHUYUX NPOYeCié uepe3 MauluHHe HAGYAHHA ma J1UOOKe HAGUAHHA, RPOZHO3Y8AHHA 86i0MO08 00/1IA0HANHA 3
SUKOPUCMAHHAM AHANIZY 6€IUKUX OAHUX MA AIZOPUMMIE WIMYUHO20 [HMENEKmY, PO3POOKA HOBUX MAMeEPIanie WAAXoM
MOOENI06AHHA MA CUMYIAUTI HA OCHOGL WIMYUHO20 [HMENEKMY, d MAKOMC A6MOMAMU3AYUIA RPOEKMYBAHHA 3A 0ONOMO2010
2eHEPAmuUGHUX mooenell ma cucnem agmomMamu306ano2o npoekmyeanns (CAD) 3 inmezposanum wmyynum inmenexkmom.
ocniosceno nepeeazu ma HedONiKU 6NPOGAOIHCEHHA WIMYUHO20 [HMeENEKMY, GKIIOUAOUU NIOBUUIEHHA eheKmugHocmi
GUPOOHUYMEA, 3HUMNCEHHS GUMPAM, ROKPAUEHHA AKOCMI nPoOyKuii, CKOpOUeHHA 4acy po3podKu ma nioeuuienHsa de3nexku
npaui, a maKoxc UKIUKU, NO6'A3AHI 3 UCOKOIO 6APMICINIO 6NPO6AOIHCEHHA, HEOOXIOHICINIO HAGUAHHA NEPCOHANY MA PUSUKOM
empamu pooouux micys. Ocodnusa ysaza npudinena nepcneKmusam po3GUMKY WIMYYHO20 iHmeneKmy 6 2any3si, 6K0Uao u
CHMBOPEHHA NOGHICMIO AGMOMAMU308AHUX GUPOOHUYUX JIiHIl, PO3POOKY CAMOHAGUAIBHUX CUCHIEM YNPAGIIHHA
UPOOHUUMBOM, CHIGOPEHHA [HMENEKMYAILHUX POOOmIe Ma Po3pOOKYy HOGUX Mamepianie 3 UKOPUCHIAHHAM WMYYHO20
inmenexkmy. Cmamms maxosic po3znaoac emuyHi ma couianbHi AcneKmu 6npo8aAOHCEHHs WMYUHO20 IHmeneKmy, maxi aK
6NIU6 HA DPUHOK hpaui ma HeoOXiOHicmb pPO3POOKU GIONOGIOHUX HOPMAMUGHUX aKmie. Y cmammi po32na0awmuvca
3aCMOCYy8aHHA WIMYYUHO20 IHMEIEKMY 6 2a1y3e60MY MAUUHOOYOy8anHi. AHANI3yIOMbCA OCHOGHI HANPAMKU 6UKOPUCHAHHA ,
maki AK NPOEKMYBAHHA, ORMUMI3AYIA, KEPYSAHHA GUPOOHUYUMU RpoOUecamu, OIAZHOCHUKA MA RPOZHO3Y6AHHA CHIAHY
oonaonanns. Posenadaromuvca nepeeazu ma GUKIUKU 6RPOBAOHCEHHA 6 MAUWUHOOYOIGHUX RIONPUEMCINGAX, A MAKONHC
nepcnekmugu noOanbUL020 PO3GUMKY UIET MexHO102iT 6 2ays3i.

Knrouoei cnosa [LImyunuil inmenexm, mMawuno0yO0y8anHs, asmomamu3ayis, ONmumizayis, npoSHO3YEaHHs, MAMePianu.
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ARTIFICIAL INTELLIGENCE IN THE ENGINEERING INDUSTRY: CURRENT
TRENDS AND PROSPECTS

The article presents a comprehensive analysis of current trends and prospects for the application of artificial
intelligence in industrial mechanical engineering. The key areas of artificial intelligence integration are considered, such as
optimization of production processes through machine learning and deep learning, forecasting equipment failures using big
data analysis and artificial intelligence algorithms, development of new materials through modeling and simulations based on
artificial intelligence, as well as design automation using generative models and computer-aided design (CAD) systems with
integrated artificial intelligence. The advantages and disadvantages of implementing artificial intelligence are explored,
including increasing production efficiency, reducing costs, improving product quality, reducing development time, and
increasing occupational safety, as well as challenges associated with the high cost of implementation, the need for staff training,
and the risk of job losses. Particular attention is paid to the prospects for the development of artificial intelligence in the industry,
including the creation of fully automated production lines, the development of self-learning production management systems,
the creation of intelligent robots, and the development of new materials using artificial intelligence. The article also considers
the ethical and social aspects of the implementation of artificial intelligence, such as the impact on the labor market and the
need to develop appropriate regulations. The article examines the application of artificial intelligence in industrial mechanical
engineering. The main areas of use are analyzed, such as design, optimization, production process control, diagnostics and
forecasting of equipment condition. The advantages and challenges of implementation in mechanical engineering enterprises,
as well as the prospects for further development of this technology in the industry, are considered.
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Intro.

The mechanical engineering industry, as a fundamental component of the industrial sector, is on
the verge of significant transformations driven by the rapid development of artificial intelligence
technologies. This industry, traditionally characterized by complex production processes, high precision
requirements and ever-increasing pressure to optimize costs, opens up wide opportunities for the integration
of artificial intelligence. Modern challenges facing the mechanical engineering industry include the need to
increase productivity, reduce the time to develop new products, ensure high product quality, and minimize
the risks associated with equipment failures. In this context, artificial intelligence acts as a powerful tool
that can radically change the approaches to the design, production, and operation of equipment. The
integration of artificial intelligence into mechanical engineering not only helps automate routine tasks, but
also opens up new horizons for innovation [1]. Machine learning and deep learning algorithms allow you
to analyze huge amounts of data, identify patterns, and predict the behavior of complex systems. This makes
it possible to optimize production processes, predict equipment failures, develop new materials with
improved characteristics, and automate design.
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Object and methods of research.

The object of research is the processes of industrial mechanical engineering in which artificial
intelligence is used. Research methods include analysis of scientific literature and industrial reports,
conducting experiments and modeling, studying examples of successful application of artificial intelligence
in industrial mechanical engineering. The use of artificial intelligence in industrial mechanical engineering
has great potential for increasing the efficiency and competitiveness of enterprises.

Task statement. In this article, we will consider current trends and prospects for the application of
artificial intelligence in industrial mechanical engineering, focusing on key areas such as optimization of
production processes, prediction of equipment failures, development of new materials, and design
automation. We will also analyze the advantages and disadvantages of implementing artificial intelligence,
as well as its potential impact on the future of the industry. Artificial intelligence can be used to optimize
production processes and at various stages, including production planning, can analyze data on orders,
resources, and production capacity to optimize production planning, minimize downtime, and increase
efficiency. Quality control, can be used to automatically control product quality, detect defects, and predict
equipment failures. Logistics management - can optimize logistics processes, reducing delivery times and
reducing costs. In the context of industrial mechanical engineering, where the complexity and dynamism
of production processes reach a high level, optimization becomes a key factor of competitiveness. Artificial
intelligence offers a wide range of tools and methods for intellectualizing and automating production,
allowing for significant efficiency gains and cost reductions. Intelligent production planning and
management: demand forecasting and inventory optimization - machine learning algorithms can analyze
historical sales data, market trends, and other factors to accurately forecast product demand.

This allows you to optimize inventory levels, minimizing storage costs and preventing shortages.
Production scheduling and resource allocation - artificial intelligence can develop optimal production
schedules, taking into account resource constraints, order fulfillment times and other factors. This allows
you to maximize equipment utilization, reduce order fulfillment times, and increase productivity. Adaptive
production process management - artificial intelligence systems can in real time analyze data from sensors
and other sources to detect deviations from planned production parameters and automatically adjust
processes. This allows you to minimize waste and improve product quality. Intelligent quality control
automatic defect detection - computer vision systems based on artificial intelligence can automatically
detect defects in products using cameras and other sensors. This allows for increased accuracy and speed
of quality control, as well as reduced manual inspection costs. Equipment Failure Prediction - Machine
learning algorithms can analyze data from sensors to predict equipment failures, allowing for preventive
maintenance and accident prevention. Optimization of process parameters for quality assurance - artificial
intelligence can analyze data on process parameters and product quality to identify optimal parameter
values that ensure high product quality. Intelligent logistics and supply chains -artificial intelligence
algorithms can develop optimal delivery routes, taking into account distances, delivery times, fuel costs
and other factors. This allows for shorter delivery times and lower logistics costs. Delay and risk prediction
- can analyze supply chain data to predict delays and risks, allowing for early action to prevent them.
Warehouse management automation - systems can automate warehouse management, including receiving,
storing, and shipping goods. This allows you to reduce order processing time and minimize errors. Robotics
and automation. Intelligent robots - robots equipped with artificial intelligence systems can perform
complex tasks such as welding, assembly and processing of parts. This allows you to increase productivity
and quality of production, as well as reduce the cost of manual labor. Automated production line systems
can control automated production lines, optimizing process parameters and ensuring smooth operation [2].

Results and discussion. The introduction of artificial intelligence into the optimization of production
processes is a key factor in increasing the competitiveness of the industrial mechanical engineering
industry. This allows for significant increases in efficiency, cost reduction, and product quality
improvement. The introduction of artificial intelligence into industrial mechanical engineering opens up a
wide range of advantages that contribute to the transformation of production processes, increasing
efficiency and strengthening the competitiveness of enterprises, in particular, increasing production
efficiency, reducing costs, improving product quality, shortening the time for developing new products,
improving occupational safety. The introduction of artificial intelligence into industrial mechanical
engineering is a strategically important step for increasing the competitiveness of enterprises. This allows
for significant efficiency gains, cost reductions, improved product quality, reduced time to develop new
products, and increased safety. Despite the significant benefits, the implementation of artificial intelligence
in industrial engineering is accompanied by a number of disadvantages and challenges that must be taken
into account for the successful integration of this technology. These are the high cost of implementation,

© FO.B. Mypasuneyw, /1.E. Cenesnvos

77



Misiceyziecvruti 30ipnux « HAYKOBI HOTATKH». Jlyywx, 2025, Ne81

the need for staff training, the risk of job losses, data dependence, ethical and legal issues. Given these
shortcomings and challenges, enterprises need to carefully plan and implement the implementation of
artificial intelligence, ensuring proper staff training, data protection, and compliance with ethical and legal
norms. The implementation of artificial intelligence in industrial engineering is a promising direction of
development that can lead to significant changes in the industry. It is expected that in the future it will be
used to create fully automated production lines, develop self-learning production management systems,
create intelligent robots capable of performing complex tasks, and develop new materials using artificial
intelligence.

Conclusions. In summary, the introduction of artificial intelligence into industrial mechanical
engineering opens up unprecedented opportunities for transforming production processes, increasing
efficiency, and strengthening the competitiveness of enterprises. The study showed that artificial
intelligence can be successfully applied to optimize production, predict equipment failures, develop new
materials, and automate design. Intelligent production planning and management, automatic quality control,
logistics optimization and process robotization allow for significant productivity increases, cost reductions
and improved product quality. In addition, Al helps reduce the time to develop new products and improve
occupational safety. However, its implementation is also accompanied by a number of challenges, such as
high cost, the need for staff training, the risk of job losses, data dependence and ethical issues. For
successful integration, it is necessary to carefully plan and implement this process, ensuring proper staff
training, data protection, and compliance with ethical and legal norms. The prospects for the development
of artificial intelligence in industrial mechanical engineering are extremely broad. It is expected that in the
future, artificial intelligence will be used to create fully automated production lines, develop self-learning
production control systems, create intelligent robots, and develop new materials using it.

To realize this potential, it is necessary to invest in research and development. Development of new
artificial intelligence algorithms and their adaptation to the needs of industrial mechanical engineering,
create a favorable regulatory environment, develop regulations that regulate the use of artificial intelligence
in industry, ensuring safety and ethics. To prepare personnel, namely to develop training programs for
training specialists in artificial intelligence for the industrial mechanical engineering sector. To establish
cooperation between enterprises, scientific institutions and government bodies to exchange knowledge and
experience. The introduction of artificial intelligence into the industrial mechanical engineering industry is
an inevitable process that will change the landscape of the industry. Companies that can successfully
integrate it will gain significant competitive advantages and be able to effectively respond to the challenges
of the modern market.
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