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Abstract

Higher mathematics instruction currently faces prominent problems, namely the misalignment be-
tween teaching content and professional needs and the overemphasis on knowledge transmission
at the expense of practical ability cultivation. To address these issues, this paper proposes a teach-
ing reform framework characterized by “classified teaching as the approach and competency culti-
vation as the goal.” This framework is designed along the following three dimensions: professional
classification and objective differentiation, module restructuring and knowledge-competency inte-
gration, and task-driven learning-application articulation. Taking computer science majors as the
research subject and the “Directional Derivative and Gradient” section as the teaching case, this
study designs a four-stage instructional process, i.e. “scenario introduction, new knowledge instruc-
tion, practical application and summary and enhancement” and constructs a diversified evaluation
system that combines process-oriented assessment with summative assessment. On this basis, the
study further discusses the implementation differences across different professional backgrounds,
such as electronic information engineering and automation. Practical results demonstrate that the
proposed reform scheme can effectively enhance students’ learning motivation, mathematical ap-
plication ability and professional practical competence, thereby providing an actionable pathway
for the classified teaching reform of higher mathematics courses.

Keywords

Advanced Mathematics, Classified Teaching, Computer Science Majors, Directional Derivatives and
Gradient, Practical Ability Cultivation

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]

o S R R B LR AR B BB (N 2 R R AR 2 —, B RO B W S A R S
WRENHEMS EE. R, RRBERMGE KNS NE, BEREIAF LR RRIRFERZESR, Hik=
S =B RR . FERIIAE RS, SE8ermil A B mR B EwmR. S8EMe. Br. &k
FRE W I RERE B AL, (A GHUERBER H E TN S S R i, A DA S B (0 T
HAEME. REZEFRIRH, B TR WK S S HE WA T R R F R T 0, BNE T s 807
PRFCEAUCEI LB S Bk, WL, AN A S TR Z R AR AL, A 2 I S O R
i R K% 00 T o

TR IX —7F & I R B AE 7 R ——BIRIE AR Ll R SR 58 R B AR 27, Wik E R
HEEHAS WHESI T SR, 2 2REEAFFARRT ) “ PR B PEARAESRE 5 T2 F BRI 5K
EAREERY b, X “Unfr37 5 “UEM AN %L AT A ERIE. Bk, ASETFU Y
FHerHiR. OBE Ha 5H LAE HE = KB S &k, HWETIFHER.

PRI R B AR T M RN, %0 B SCRRYE 5 51 8 M RRIE A DA RIS
ES TR R, Bt ZRKIEETT R RSB E IR, 70 HE I S B A T 38 9 2540 7 1)
HH B0 —— AL A ENRR IR ESRAF AR 5, Ber WA RS0 5 R 28 2 AL A

ik

DOI: 10.12677/ae.2026.1681674 633 HaidtE


https://doi.org/10.12677/ae.2026.1681674
http://creativecommons.org/licenses/by/4.0/

R 5%

JEHAHULHEC . [RIIS, 4ERRILR “ Bl KR X " BRI REAR O T OB 2k G A HBea
AR B KK 5 AR RIEACT” Z IR X, 22314 fe i ot R A g8 AT
FAAG. E o bR E T2 AR R, PR T B ARSI AY Edt A0
R A R AU B T MRS JR T, 10 RIR N B Tl 15 97 U7 S8 b BARRIIRBE ) ZR IO = 1, i
SR 5 20 N 2 B S TR P BUE AR

OBE H & H1 Spady T 1981 fE R Gtfe th, 0@HER “ Rt LRSS —— A4 Bl Bk
RIS R A RIBTHRRE B AR AN RS PIMA R . Ik, OBE o/ Z N T4
HOFBF SR . HEAE[3]24T OBE B E T & FAR MIREGABFE R, WNAFBIF. WA, ER%
BV BEAT 22 F2 50T PRIR[4]LL OBE MR HRZR T “HFniiilEf” 17 “ LhagAogrly” MR R AR .
ERWTFONASCIRAE T EES . HFRL, AC5A OBE #E L MAFAEMRAEX . H—, OBE B
BRI “CRERAR” KA, MASCHIVE G2 R EN” —— Tk R SRR E A B 2 3
F R AR TR RS, AR DA EE SR O B 3Rk E) ;. =, BEA OBE W7t 2 AR T — % L iRFE
HARgif, ASCMAE S e 2 b IG5 T 2R BRI 22 AL BB L, 0 A [F) b TR LR A 5
W, XL OBE B [ [A) BE V2 A AE AT o (0 48 152 - A7 48 T8k, ASCUL OBE BEEAF N HARRIZ 7,
W “HEMTARE” RIS REEE BN “ERAZR” , BIE “AREL A", =
FIREANK R -

B LR B IR “ RARIHENLEET) . BB AR MR RN & R X E G R sl TRERHEA
A7 RA AR, HADAR AL T NSRRI [ P M f R 0. AL B R S . BE (5]
feth, B TRHE M PR ESE “ R PLFmREL . MERKREAR . 0SB E” = K78
B X BN A AR R R PR T I R A R HUEE N R R I A RHE AR R B T
TR “ b ERED” A A, SEBLAN “sdee” B RIS BB, SRBLSE[6] 5 TR TR SR
SR R BUR AR R TSR AT, R BB FA R VR ST TR DR A R AT

P IR =KW, 7-RFECABIRIRAL T R BAIR SR, OBE B&Eft 1 “RIZoNiR”
WITRERHESE, B LAESIRAL 7 S R 50 37 A . =3 WA R SCHEA ST
TOHEZE: 7P RECEPIE “ Ll 2R ufriRs] 7 (i, OBE [I% “ ¥ B bl sE ” Mma, ¥ Tr
[l “PRFEA BN AL 7 B R AT TR =3 2 SOte, B “4E OBE HAR T AT, HAEHE LAkl
FEOR, RAF LML Se 2 A R A, AR %O BRSOk IR e A7 X

IR PR O T I SIESCHE . AT 7 MO TR AR, 2R RE AR A 25 2 B2 B DL
AERHZ O RPE FZOAHAE( “17), BEZARIER . BARETTEC 7)), S “1+x” SR
Fo RN EASIRNE “BbE + BRR 7 RS ESAEIEHE E R 2k R AR
FRMZ ORI R S BEATR T, W AR & LA AR . BREIS81RWT F R, Bt
AL A BT BT e, SR I AR R 5 A B E R, ik SR SRR
W Rk Z 52T 103 N E G, PR E 1112 4 X 9o R BEA A B S AL 7] AR SEUETEd .
AP RAENIEAE . DAL SEERBE /I TR A% O B bR, IR 5 U U O I SE R AR

2. FENENZRLOESE®ITERRE
2.1. BB

2T [91 N OBE B A, 5iif i S5 80 YRR IS DA RN A 55 97 08 H A 3t 1) o ASCAE LRt 2
b, RHBUIIRHEEZ R, WEEREIZ YK RGOS BRTE, 0RBER TR Bk

DOI: 10.12677/ae.2026.1681674 634 HHHRE


https://doi.org/10.12677/ae.2026.1681674

A4 BB 2 BT OAIESS RED . STOLECE 19 25 R ol AR O R Bz,
BRI G (6" G “HESRIL” s SCRAEA SRR H IR, AR T 19— MR
BOUIG . SRSCERA SLB SRR, SO G AR TR ITT, (B I “MRfEAE” T
BT

2.2, Wi

BT R, BUASCER R BN = AN R TT .

1) Bdvsrk, HirZER

R TR I =R, I MR 22 AL RNR TR K, ik 2 AL
HeA bR HEHIRME R T L. Bl @S RENT, #r HRRE T L7 2 55 8RR
SERAIA S RAERE ) TR RRMEE S4B, MENHRSRE0, BFARREETESEN
RWHCARR S TN BN EEGIES . 3@ 50T, B B R T AL
S5EHIZHRAR B EERE . = IR BWRAME, BRERMUNEEATT SR, A EAENLE 5%
bR KIHESE A HBk S B HE T -

2) MEBREM, MIAEALS

Xt i S RCE S N R AT UL M, 25T SRR B 5 7 SRR 5 . AT SENLSR Lo,
R BeE Ry A R RS IR R, SCSA SRR RE ) SRS TR, SRR
TERR SRR ) BB, SCEMERE T S BRI RE T R Jrfesis, SKgEsh
FRGEMRE S ITRERE, SRR BOREIL S HETIERE . A BREEII A RIR H AR, HUIERE
JIHFR, SEELCRUREEST 5 CRENIGR” R HERE.

3) AR UKED, EHITHE

SR SCF[ 107 H ey 5 i R ) e g s A e o, 5 R BLR U R 48 EU N £ 3 2 A8 K7,
PABCAFR I B AR . & A0 RE B R AR BRI R0 B (. A SCUASE PRl 0N 3R, it it SAE
558k, Gl FEEAEMRI S RE R e B AR - FA RO - TRESCEL” MRE BT (RS EEI IR
THEAE BN AR B S5 M AL S B S AT 5, N ME S M B L S R SE B, $hR
RS MR TR S BGE, (AAEAEIRR Pk h eI s e 70 (iR ez Tt

3. FRESHS5HEHRFE L
3.1. FEFTE

) HHT

PLE LR I N T I S EOR S, RORASFATE 7 R 6 NS R ) BT R, 3 Bh A AR <07 ) AL
RIVRRE 8 7 I AR A7 o AR I8 S TR 5 S MR, O JE S S PR T T Al A

2) FrEnitie

R T7 1A PR E S, IS B EERE S . 5B GeoGebra £: il — e B B (AN 1] 1)IF45 4
Lk B SRR (N 2), B RERERE T MG 3 B T2 w2k, 1 SRR 5 1R WU HE 1) B EUE R B S B
Jr1a), JBRAREL T PRI B E J U EOUAEAL . 2RISR 1148, PR E RE S A R BRI B A S
IR, 5 B A T O B AR, AR I AT A BT TR A AR

3) SN

DL ]« GRaRE4RI B 7 The ], R B A2 AR e 2l G A R 25 ) dse /A ) . 2 AR A

DOI: 10.12677/ae.2026.1681674 635 HHHRE


https://doi.org/10.12677/ae.2026.1681674

Matlab/Python SEIUFEE N FE5LVE, WA AR A RCER (B 3) I 20 A4 B8 B il Sk (n i 4) . A3
T SLERE R IR R LT, AR B T OB e A B A - AR - IR SEEL” IRE B
i

Figure 1. Graph of a binary function

Figure 2. Contour lines and gradient
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Figure 3. Path optimization effect
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Figure 4. Convergence curve of the cost function
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