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Abstract

“Theoretical Mechanics”, as a core foundational course for science and engineering majors, plays an
important role in cultivating students’ abilities in mathematical modeling, logical reasoning, and
physical thinking, and has gradually developed into a relatively mature teaching system. However,
with the establishment of Quantum Information Science as an emerging interdisciplinary field, its tal-
ent-training objectives exhibit distinctive interdisciplinary characteristics, placing greater emphasis
on the integration of fundamental theory and technological practice. Consequently, the traditional
teaching content and instructional focus of Theoretical Mechanics need to be further optimized and
refocused to meet the demands of the new discipline. Unlike the conventional engineering-oriented
training pathway that primarily emphasizes solving practical engineering problems, the Quantum In-
formation Science major places greater importance on guiding students to systematically master the
knowledge framework of analytical mechanics, while fostering the abstract modeling and program-
ming abilities required for scientific research and the quantum industry. Such training can further
enhance students’ adaptability and long-term career development potential. To address these issues,
this paper, based on an in-depth analysis of professional talent demands and competency require-
ments, explores reform approaches for the Theoretical Mechanics course in terms of teaching-content
reconstruction, adjustment of instructional focus, and alignment with subsequent quantum-theory-
related courses. Specifically, the proposed reform weakens purely engineering-oriented calculations
while strengthening the central role of Lagrangian and Hamiltonian mechanics, thereby establishing
a teaching framework centered on physical modeling and formalized description. Teaching practice
demonstrates that this approach helps students construct a unified framework of physical under-
standing and lays a solid theoretical foundation for subsequent core courses such as Quantum Me-
chanics, Quantum Optics, and Quantum Information.
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