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Abstract

This study addresses the fragmentation of knowledge systems and weak engineering practice capabilities in mechanical engineering
education under the context of intelligent manufacturing by systematically constructing an “PLC+FMS” cross-course integrated
teaching model. Guided by the core principles of “real-scenario-driven, competency-oriented, and system-integrated,” the research
innovatively designs a “three-tiered, three-stage” teaching framework comprising foundational, integrated, and extended levels,
along with a three-phase implementation pathway. By establishing modular flexible manufacturing system teaching carriers, this
model redefines the pedagogical positioning of PLC technology, forming a systematic solution covering faculty development,
resource construction, institutional innovation, and technological updates. The study demonstrates that this model significantly
enhances students’ system integration capabilities and engineering literacy, effectively promoting disciplinary knowledge integration
and engineering practice cultivation. The research findings provide a systematic paradigm for engineering education reform in the
intelligent manufacturing era, combining theoretical innovation with practical operability, offering significant guidance for cultivating
interdisciplinary engineering talents.
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