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The integration of Artificial Intelligence (AI) into Computer-Aided Design (CAD) 

systems is rapidly transforming the landscape of computer engineering worldwide. As 

design complexity grows, traditional CAD tools face limitations in automation, 

adaptability, and error detection.  

AI technologies – such as machine learning, deep learning, and reinforcement 

learning – offer new capabilities for enhancing design workflows, optimizing system 

architecture, and improving overall productivity. 

International research has demonstrated significant progress in this area. In the 

United States, companies like Autodesk and NVIDIA are actively developing AI-powered 

CAD platforms that automate schematic generation and predictive modeling. Zhang et al. 

(2021) presented a deep learning approach for PCB routing, achieving substantial 

reductions in design time and layout complexity. In Germany, Fraunhofer Institute 

researchers have explored AI-driven optimization of microchip topologies, focusing on 

energy efficiency and thermal performance.  

French institutions such as INRIA have contributed to the development of intelligent 

assistants within CAD environments, capable of learning user behavior and offering 

context-aware design suggestions [2]. 

European Union initiatives, including Horizon 2020 and Horizon Europe, have 

supported interdisciplinary projects that integrate AI into engineering design. These efforts 

emphasize generative design, real-time collaboration, and adaptive modeling. 

Reinforcement learning algorithms are being applied to automate decision-making in 

CAD systems, while generative adversarial networks (GANs) are used to produce multiple 

design alternatives based on predefined constraints [1]. 

The implementation of AI in CAD systems includes several key strategies: 

generative design models for automatic creation of schematics and 3D models; predictive 

analytics for early error detection; and intelligent assistants that streamline user interaction. 

Cloud-based CAD platforms equipped with AI modules enable collaborative design, 

dynamically adjusting parameters based on team input and accelerating product 

development cycles. 
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Fig.1. AI-model in CAD 

Despite the clear advantages, challenges remain. High computational demands, the 
need for large and diverse training datasets, and integration with legacy CAD platforms are 
ongoing concerns. Moreover, successful deployment requires interdisciplinary expertise, 
combining engineering design, data science, and software development. 

In conclusion, the integration of AI into CAD systems is a global trend reshaping 
computer engineering. Research and development efforts in the United States, Germany, 
France, and across Europe are driving innovation in intelligent design automation. 
Continued investment in AI infrastructure, open-source datasets, and cross-disciplinary 
education will be essential to fully realize the potential of AI-enhanced CAD environments. 
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В умовах стрімкої інтеграції генеративного штучного інтелекту (ШІ) в усі 
галузі суспільного життя, що набуває особливої актуальності останнім часом, 
відбувається докорінна трансформація вимог до професійних компетентностей (ПК) 
педагогічних кадрів. Для майбутніх учителів інформатики ця трансформація є 
подвійною: вони мають не лише опанувати ШІ як об’єкт вивчення, але й інтегрувати 
його як дидактичний інструмент у власну професійну діяльність. 

Ця трансформація висуває на перший план нову, фундаментальну навичку, що 
стає де-факто новою формою грамотності. Сучасні дослідники, зокрема 
Д. Федеріакін та ін. [3], концептуалізують промпт-інжиніринг не просто як технічну 
дію, а як нову ключову компетентність 21-го століття. Ця компетентність є 
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