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in 2025)” and relevant policies on digitalization-empowered educational development, this paper ad-
dresses the practical demand for cultivating core mathematical competencies in senior high school
mathematical modeling teaching activities and constructs an Al-integrated teaching activity frame-
work for senior high school mathematical modeling. Taking “the Construction of Dalian Port Tidal
Model” as a case studyj, it designs teaching activities around the core problem of “tidal pattern mod-
eling and optimization of ship berthing/unberthing time windows”, guiding students to integrate math-
ematical knowledge such as trigonometric functions and data processing, and apply Al tools, includ-
ing DeepSeek and GeoGebra Al, throughout the entire mathematical modeling process. Cognitive pro-
gression is achieved through hierarchical task design and visual inquiry. The research findings indi-
cate that this model can effectively overcome the bottlenecks of traditional modeling teaching, such
as the high threshold of complex calculations and the difficulty in attributing model deviations. It fa-
cilitates the internalization of students’ core mathematical competencies, significantly enhances their
modeling capabilities, Al tool application sKkills, and practical innovation literacy, and provides a rep-
licable practical paradigm for the in-depth integration of information technology into senior high
school mathematical modeling teaching.
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Figure 1. Al-integrated teaching activities framework for senior high school mathematical modeling
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Table 1. Observed tidal data at Dalian port, December 11~12, 2025
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Figure 2. Scatter plot after data standardization

B 2. BitRENERSRE

B 1 JFEEHR A ELTCE, TOE B T2, 3% “08:527 X I ks LR/ IN VNS

ITARTESR] . A T MR SR AR S, (5B AL S NFRR0 “0% <08:527 St 1Al AL A /N
/NEE, FTHTHRIS RS AR, AL PGEAE USSR 02:12=22h. 08:52=8.87h %, HT5| F¥A4H
GeoGebra Al 5 N KB w1 B4 A2 S B (L 2)

DOI: 10.12677/ae.2026.164792 1385 HHHRE


https://doi.org/10.12677/ae.2026.164792

fHE, RiE

BOTER : ALY 08:52 ¥ 8.87 h T H IR R4 ? EIRE EHES—; 15 Al #5500
ARAIEIEARN “08 60+ /A A, FIIKAE 1~2 ZUE0E R ERME; BaEbrEb x5 s g i
LB WRAHATIRAE, 23X BT Rl 7= A TR A 52 1 2

IR 27 F B SR A U A, FaibE 2 80 BT ES RS AL 8585
o, bR ZER AR BUTZE AT Ed R S 4

BT R B fEAE B B, 2% A D6 R AR 0 B0 1) L, (5B A1 TR SE i3 . il e,
S BRI R L, BRI R IR

WRFABREE RRKX : WIS “H8 08:52 ¥4 A/NBUNS” (U 4558, it HirE,
ShZIFRER, AL IR & E, TR IEAUE RGN O 08:52. 02:12 2R [ATA% UEL L
N/NEUNEE BRI AT R S R A AR, IR WAL R RS A &

f£% 2: ETHEE AL R, AT R B SR Y B AE, R B AR R

JHAEYES): FEEIT WS GeoGebra A2 BUMTEL A K], G568 T BRI A RO, 2742 1 o AR LAt
JAM T=12. 51540000 MR P s EE, SR AR .

A NAAET

TR 4 = (%Eﬁﬂ;ﬂ%ﬁﬁﬂ) _ (2.76;0,45) 155

TR B (Bﬁ%ﬁ}i;mﬁ&ﬁﬁ) _ (2.76;0.45) 1605 m -

I IR T A% O S E T

OB RS B R By B BN 12 h R IE A4 2 EhRi B B A i B AR A
IR IE S P AL E A A SR A4 RN T AR AR AR 125 h, LS
o AL ? 15V T .

BIWAR: BN A NI RE, ZEoRPAERUSE P ARE A SR R s, SRS
HOAIWT I A B

W EE: 8L GeoGebra WAL EdE, 15 Bh A BAEI U . W10 B2 = M R B A% 0 5
BOrHE T, NG SR e S

5 3: FAAE G OiE AR, SR IE 5% 08 208 F T 00 W) G B A R OGRS A S 38, 58 T UG
PR AT A 2

AR AR “r=22h I h =276 m” JFEEERES, AW T =12 #iE AR
=22 %, HERHIEA = dsin(or+p)+ B

2.76-1.605

T1155

FERNCHSHL: 2.76:1.1555in(%x2.2+¢)+1.605, e faifs sin(%ﬂpj ~1.00, B

sin(&+ j—l
30 7))
2/ 7] DeepSeek AT $& [ “ anfaf M 4 8 % B AGHE R EADL @ 7, AT THAMEENT:  “ IESX R BUA
N1, Q@E%zﬂ-l-an(keZ) ) E&&ﬁ-q)zzy ﬁg/ﬂaﬁ(pzz—&zﬂ~0.27n 7,
2 30 2 2 30 15

NIRRT S HE M, ZAERNS —HEE “r=887hi h=045m”

WAL h :1.155sin(gt+‘l‘—75‘j+1.605 ,

DOI: 10.12677/ae.2026.164792 1386 HHHRE


https://doi.org/10.12677/ae.2026.164792

fHE, RiE

ﬁﬁ%:hm&%m{%mxmég+mmzuxmpm@+m%z0%m,Eiﬁﬁaﬁmﬁﬁﬁ»,

WL E AL TR .

BUTEH : AL S5 H A SRR T, “IESZR B | B B E R HBUE” KIE 47 4G
LR R S TR TS AL SRARIAEAARAVIGER, H E 5 ¢ = 8.87 h N TOAE ;s *F
UM 5 S PR E, w22 K/ ? w22 R S E T2V N ? Br T +=8.87 h, FRE4¥ 1 HEURAAN
B, IR URRE Y BRI A B

BRRAE: A H WS ATA R IIMARCIR, 456 1F5% R 30 i R S BERR 1 /RN ¢ = 8.87
hy t=14.6 h FAEAE, FaHEMINME, SLFREXTEH: H GeoGebra Al A2 B BB A G, SEHURFIE &
FNE, 5F3HHE RN,

R AERS E IRKX

WA R 7 IA] “ AT AR 48 3 % 04 SR A 1E 32 BRI AR AL i OB SR T, R G AR IR
HAREE I S s ST, Al B, HAELEEENH. S5 S 8ERRH 2R BiEr o
BRHERN =220 h=276 m, ZMKEBEEEI T=12, FEAMEN 1.5 m, FHRIEN 1.26 m,
B P RN Z R L R B R A AR A 7, 568 BAREE 57, ATRASE S ARG RIA S5, T
WA bR ARSI, FATTEHBEE.

W RE: DGR %O B iR, 51 32585 G O e o5 58I DeepSeck AT i fi#
AARLRARME 55, BEFAR R S EO S RA R TR, SRR AT T BN RS Byl SiE =
F R BB R ARRAR S 777, N E S A A B e B

HEARE: FAKYIE BN GeoGebra AL, 1.5 [ h & In sk &% 5 BUs B 3).

~ MR X |~ B
HMHEEROr O XsY
A B (¢} C 3
L= ‘ | | s o
1 |t h
2| 22 27 MBEe
3 887 045 .
2 L]
4 14.6 2.04 |
5 2063 0.45 —2 0 2 4 § e 12 4 16 18 Tog—22— 24 26 28 30 32 —@4—36 38
6| o271 253 X: ATA7
:
7| 3375 o4s regp=y [ole]
8
° Y: B1:B7
10 3
1 e
| )
12
| 13 2 °
33
| 15
L]
17
18 o
19 2 5 2 & & 8 1 12 14 18 1 2 22 @ 2 28 30 32
20 | X: ATAT

Figure 3. Function image and scatter plot
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