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Abstract—This study addresses the disconnection between theory and practice in teaching optimization theory and
methods. To enhance students’ ability to tackle complex optimization problems, a hotspot case library was developed
based on task orientation, interdisciplinary integration, and self-updating principles. The library covers real-world cases
in machine learning, intelligent scheduling, and 3D reconstruction, integrating theoretical knowledge, technical
highlights, implementation, and result analysis. Teaching practices in the 2023-2024 spring semester, including cases
such as SLAM optimization and ancient city 3D reconstruction, showed that project completion rates increased by 40%,
A-level grades rose by 25%, and the failure rate declined to 3.2%. Additionally, over 90% of students successfully
completed real-data optimization tasks and reported improved understanding of theory—application integration. The
results demonstrate that the case library fosters effective theory—practice integration, strengthens engineering practice
and innovation skills, and offers a replicable pathway for teaching reform in optimization-related courses.
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