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Abstract

Under the dual driving forces of emerging engineering education and the rapid development of ar-
tificial intelligence (AI) technology, graduate numerical analysis courses face critical challenges in
bridging classical mathematical theories with intelligent algorithms and connecting engineering
problems with pedagogical content. This paper establishes an Al-empowered curriculum reform
framework through the reconstruction of a two-tier progressive content system combining “classi-
cal foundations with modern frontiers”, the development of intelligent personalized teaching plat-
forms, and the implementation of deep industry-academia integration mechanisms, forming an in-
novative three-dimensional teaching model that integrates “theoretical foundations-algorithmic
implementation-engineering applications”. The model employs problem-driven teaching methods
and blended learning approaches, achieving organic unity between knowledge transmission and
competency development. Pedagogical practice validation demonstrates that the reform initiative
significantly enhances students’ mathematical modeling capabilities, algorithm design skills, and
engineering practice abilities, with notable improvements in their comprehensive capacity to solve
complex engineering problems. The research outcomes provide a referenceable theoretical frame-
work and practical pathway for the intelligent transformation of advanced STEM courses under the
emerging engineering education paradigm.
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