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Abstract

Textbook development is an important component of curriculum development and an essential
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support for implementing talent cultivation goals and improving the quality of undergraduate edu-
cation. As a core foundational course for engineering majors, “Advanced Mathematics” textbook de-
velopment should, while conforming to the teaching syllabus and basic course requirements, organ-
ize and optimize teaching content in a targeted manner by taking into account industry character-
istics and institutional talent cultivation needs. Based on the long-term development of the “Ad-
vanced Mathematics” course at our university, the teaching team compiled and published the upper
and lower volumes of “Advanced Mathematics” together with corresponding supplementary mate-
rials. Following the approach of “adhering to course objectives, optimizing teaching content, strength-
ening competency cultivation, and expanding resource support,” the textbook incorporates mathemat-
ical experiments, petroleum-related modeling cases, digital resources, and curriculum-based educa-
tional elements while maintaining the foundational, systematic, and standardized nature of the course.
Staged teaching practice shows that, during its trial use, the textbook effectively embodied the con-
struction concept of integrating knowledge instruction, competency development, and learning sup-
port, and showed positive effects in enhancing students’ engineering computation awareness, mod-
eling application awareness, and autonomous learning ability. This paper summarizes the construc-
tion ideas, main practices, trial-use feedback, and subsequent improvement directions of the text-
book, with the aim of providing a reference for the reform of “Advanced Mathematics” textbooks in
industry-oriented universities.
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Table 1. Overview of the characteristic modules of the “Advanced Mathematics” textbook
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