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Abstract

Emerging engineering education puts forward higher requirements for engineering talents’ mathe-
matical application ability and engineering-innovation literacy. Aiming at the prominent problems in
traditional Advanced Mathematics teaching, such as disconnection between theory and specialties,
rigid teaching modes, disciplinary barriers between teaching-research groups, and insufficient vis-
ualization for abstract knowledge, this paper constructs an integrated teaching mode featured by
interdisciplinary teaching-research collaboration and artificial intelligence empowerment. We es-
tablish a joint teaching-research mechanism for mathematics and engineering teachers, and develop
engineering-oriented teaching cases. Supported by GeoGebra simulation and Rain-Class intelligent
teaching platform, visual demonstration and personalized stratified teaching are realized. Taking the
mechanical pendulum-rod motion case of limit and derivative as practical carrier, the teaching prac-
tice is carried out, and the practical paths for cross-university promotion of the mode are discussed.
The practice shows that the proposed mode can cultivate students’ engineering mathematical think-
ing and improve their ability of mathematical modeling and problem-solving, which provides refer-
ences for the reform of basic courses under emerging engineering education.
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Figure 1. Geometric schematic diagram of the pendulum-rod mechanism

E 1. L RER

SOt P03 7 R

L BUMES T FHUB B 5 i sin0 ~ 0, BIERIRECE AU AT A2 BAFINAL R, &
AT LI ?

2. WIRHE PRES TR E AL, ARSI, P B ORI RE WA ol ]
RS2

M TR0 25 ) R, 5152 R B S A TR R IR, S AR A% O 2
PR SR R TREIE AL S SRR R i Eh B 4.
3.3.2. IGHME: HEEHBERLE. SEESEN

1. WRBRAEE: JCuE I — 55— BRI A S A0 1 SR 5 i 5

SRR TR I, S T ) R BN PR I A sl B e [ TR R e, R P B R E v
mw%ﬁﬁaﬁeéﬁgmmmgﬁiﬂ,m%ﬁﬁzﬁmﬁﬁﬁmezw

X—> x
i 5 51 51 5\ AT GeoGebra {7 ELRER, #1142 FifoR, Hihig sl c 184 MM 0 >0, %

i SIKIZHE S SEMZBLHEA, “HMERFE R, WL BUEE G R A R T RARE,
I AL R IE YL 5

DOI: 10.12677/ae.2026.16102273 1670 HHHRE


https://doi.org/10.12677/ae.2026.16102273

AR 5

1.5 sin 0 0.5
=——=0.95
0 .53
D
c k
0.5 Fij=y
L=1 9 tan®
5 sinf
5 0.5L=1 15 2
c [A
sin@

Figure 2. Screenshot of GeoGebra simulation model for the unit circle and

sin@
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