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Abstract

Under the background of emerging engineering construction and engineering education certification,
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traditional college physics teaching has problems such as fragmented knowledge, shallow connection
with professional courses, and lack of engineering thinking cultivation, which cannot meet the train-
ing needs of innovative engineering talents. Most existing college physics curriculum connection re-
forms focus on teaching form optimization and superficial case application, ignoring the underlying
constraint value of physical laws for engineering design, resulting in insufficient thinking cultivation
and weak theoretical systems. Combined with the teaching practice of multiple engineering majors,
this paper proposes a curriculum connection reform model centered on engineering constraint think-
ing and defines its core connotation. The college physics knowledge system is reconstructed into four
major constraint modules: motion and structure, energy and efficiency, field and interaction, as well
as microstructure and scale. A five-layer teaching logic of “physical axiom, constraint red line, quanti-
tative characterization, engineering problem, research direction” is constructed. In teaching, author-
itative quantitative data are used to define engineering physical limits and clarify compliant optimi-
zation paths, with ideological and political elements such as the dual-carbon strategy and green de-
velopment integrated organically. Two rounds of teaching practice verify that this model can effec-
tively break the thinking barrier between basic courses and professional courses, significantly im-
prove students’ engineering problem analysis ability and professional adaptation, and improve the
quality of curriculum connection and classroom education, providing a replicable practical paradigm
for the in-depth teaching reform of college physics under the background of emerging engineering.

Keywords

College Physics, Emerging Engineering, Curriculum Connection, Engineering Constraint, Teaching
Reform, Physical Thinking

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. 518

LR IR m R QU MR TREAA 0 bR, TREBEVAERER TR AL
i A AR AR R B R A TR ARG RIRZ L FT, O TR A ERAE ) B 4E 5 5 DI fREfR
7S AR E[L] . R ERAE N TR i M0 B R BHE R R R S, ANURKIE 28, A s s
SERHFR FIIR AL IRAE S, R G AR A e, SR AR S TR LR, BiaREL
FERERIZ LB Ny, AR TR A B YRR R iR R [2]

24T E A AR A S S T IRFR O T T RERT L. W 2 S TR A a3
R T RBIRAN PR N ARG L SR 2 O, A RGE TS A AR BRI
KRR IR, (B ATAFAE B BT TR, AR A, BN, ERRNA . BRARIZHEMN
M, HeFE . BAREMIRR . Z2H0 RSB RR 0 TR BN, RIZIEE AR
X TARB TR LI AN R, e DARE B 24K Z TR 4R (3],

SE KW AR, AT RO Y B IR AR TR B AR TR . 22 A R )
BURFEE SCNNAR AR, BB TR R OME, RORER S TR e /135S, Ao ra il
FFEERMSHEA R ROIMARE . R EA B &2 E i, Ao HesBfinRe LA E. o8
SR TRESERR, HMECLE R TR ML ANA R IR 75K o 2T, A SCHR s B R e A2 A A% 4t R %
BSL “PIER LA R TS . TR ECYE” MR T EH, WE b TRAR BN OB HEA R R,
DO TRVE 5T TR RURTE IR 2 B8 58 B 42

DOI: 10.12677/ae.2026.1671526 1511 HaidtE


https://doi.org/10.12677/ae.2026.1671526
http://creativecommons.org/licenses/by/4.0/

%% %

2. REMES TRIEFIRGENIISEEER
2.1 FRFBHERIR, IBEFRERK

T B AR IR EOM R e, FORE ORI A RIET . TR A 4N, $h
ZXERERE ARG TREARMMAN RS 2AEIREA e 52K, RRELR “E
AR OB, KRB ARG TR W2, DCRERIX RS, ok g S IR 0 TR IR 5h
R REAEHIAR . RS . MBIRAEE P TR A (R R 8 iReE S, 2 Haedaciz %l
S0 5T, RERRBE. W S BT R OIS, SRR IR S LR B 4

FIR[4].
22. mEENRE, TRAARE

AR L ERE RO R4 U IR 5 TR B %, RIB P B RN T
PERRBR B AT, RGEMNAEZHE, ToiEME “YENLEEL - TR A - JUeEsAR” MR8
YRR . KR ZE M H A SE R Tmok = IR B 4E . AR B4 S BRI ELE, AHM TR Z4E
AF VERE L IREVYI BRI, B IR TR QR S R T EORB M, LGS ECH TR TR A A%
FiFREER

2.3. EIEES, FREEARE

FGIRE FF LOE B IR N T, B AR AT S s« BUBER & IR AL SO, XK TR
FETC BRI BAEELG] . A R S RE AR, IREHCERIANE . BRI L[S]. FIR KB 2
AL SO AL AU E AL R, UL R R T T, BB IRN A, B
Ui B R A TR, R AR . B ENIRAL, JoiE A SRR 1 T Mk S
TEH

3. BLEBISFESRIEFHERERWE
3.1. TREARBYEZLAR

ASCRr PRI TR R B YE, B TR A RIFRERZ R B e, DO T8 8 AR B 4k 5 )
BB YE, fE DR B AR O LR IR SN R 1A B R G B AR A &R, o008 TR
IR AL, SUBYE . ArURAEE . SRR YE . YR O R 5] A W AR R AN T R
PIBRLLLL, BEfGIE T B0 OB TARE R N E, RIS SR TR L SR, I 7 B SR U B P T
JEGIEIH, IR BI85 Tk TR SCE AL o AT o 12 B LEAR R X i TREHCH ATIE A “ i
REZR TR, A TREZWAE. JTREGH TR KO fEbr, WA RBIRME S Y P2
TREBLER AW, AT IR A A 7R fL[6].

3.2. RIER(FMEE

BEE A TR IR R TR, BT TR ABAE N, B ROl SChe th R AN IREIR ., ik
JZ SRS KRB AL, BRI R R . AT AR LM TR, P L
FIR R B, S RIYZAR A TR L R AR, SR “MBLARE - 2R L - Bk
FAL - TREMAE - BE7T7 7 TR B A2, R BB E MR A R a b, RS HEDL R TRHE
A HEFRTE R, MRS b R IEAE IR 5 T IR . B R BT ), eI R IR IR 5 T
b TRAE IR BN AT 12

DOI: 10.12677/ae.2026.1671526 1512 HHHRE


https://doi.org/10.12677/ae.2026.1671526

%% F

3.3. IATIRARERELAR

—REBHEEWARER, UAFTUY MR 28R SIRMEZ O, I TREE 30
AR MR o A AL ARl R B R AR IR R 50~100 £, AiA R EIHLIM A LR
RL7 9556 30 £ LA, A BRI 2R 8 g0 B R ERZRNLEE, AW R gt it 5, W
FROCACRPERIIEE . S FJE . RATRERAE & LI A, PRI TREEE Y R a8

SRMERSREGTMI. T A E R S, R R ALK AETE LB
BRI o ARFEAT AU E A - AR L PR FRAVIAE o5 LAk 55%, IRV R BIHL AR AN 23%~28%, &
HCR BRI 1% AT 4E 5 20 b 3500 JiE sk CO, T /Mg i, H 51 S A AL F TR TE IR T
WHIRIX, BEOZAERULAL. PR AE IR RO LR s TREFELR, WA W E NS .

ZRGEHEERARER. B ORURN . AL S, R I0E . ARSI TN A
LMo Tk FAALIAIARFE 7 L FE 30%~40%, A B A BERR R A% Co TN, 10 m v B A ok 55 LRl
5T AR AR B IR BOC . BN E R A LB 2 RRRAEIUET B AR
IRBCHFHFE. RTHEATRIE, iR, =, 376 TAR R LR S .

PRSI 5 RIBAFRLR . SETOLAATS WO RRE,  FE R G 5 bR i B AE
#e AT 200 nm HERFARPR . Rl TO00 T S @ APRIGRE 20%~30% H L, EEAAOERI. mib
it MITH PO WO AR SHOR BB, PR iE BRI A SR (R 2 B S 7.
4. WFBETHHE
41, EMHPEE, PHRRAR

MR FAL TR )R R AR, U TTREA R B YN B BRI BN R TR IR
BNGG, REREYEME. TRARLL. SUEILES ST, A8t lbikg it T2
TRE AT HVE STV IR N 2, FOESEIL “H AL . SCHEANERAL” IS N EAL, MR LS
BRI P o .

42 RERHRE, BILBMEE

EEXT RS BA SIS . BRI E R, R B OR A ICE B AR ATk RS
BT GRS SO AU OSCHR R, DURS R S AR — R tEA . B B b Bx EE
WL TR BRGS0 8, h TR B X TAR 2 4. B REAR. A 4 e 1 DR 1
R, SO R, BN S RIS, THHT I SR 5 ST
43 MAHTEH, TEHAGR

s “HdE + BB+ Bl =HERE, RN . SRR, B A A R BT R H AR
ANTRELRHCY, SRERSEBEE, SSHURIRMER S E G R DR8] (Rl AL Hs L LIP & 2
BEFLA], 6 TR T BOTREAT IR R, S8R TR RG] S BAKRE, BRE A A L
VNI R eSS S A KT N PN S
5. B ERE
5.1, MR S L R BRI

511 REBFERSFEEIIA
ASCH R TR A A ) IR RGO I R R, AR R B BACSE A R B

DOI: 10.12677/ae.2026.1671526 1513 HHHRE


https://doi.org/10.12677/ae.2026.1671526

%% %

i TRER I AR, PR DL 2255 g SR I B A% 0, BB AGAL R G RE AN TSI A . TR I A
JERZ VAU, @K AR AR R R A TR MRS R AV R S E, BT
REUR; RIRIAREMTIIE REMSS, R TIRALIREIR, JvJa 2k TR A5 b 70 A B0 B SR

5.1.2. TiEOJmENXLBMHIH

SEEAT RS HE S A BRI R SR B, 0 LG A BT 4 Gt B R /N B B o (R 1 s . VR 28V iR
FE AT 1L 500°C~600°C, 1M [ FHRBEAN 75 40°C~60 CARILARE . /NELER Y ELHRIR AL AR 2, 8 70% =1 b it
REERBIRTY, RALLEGREERHRAL 25%, REHESEC ] K IR HFE 5 SRR FESIFEN 60% LA I, JEid
EABIRA E A “FRIEEDRUNTIRE” R THAAL, B8 TR RS % O N RE R R A R S5 256 6
X, EMENEY LR TR SN .

5.1.3. ETYEBLRNMULEE

IRFER G LRI S AT A bR e, I R v AT P A TR IR 7 5, B ARG A AR AT
HUICR . RESPRZCRI, IR 45 ARV R 2N 45%52 T2 800 LA bs 4RIERAMIA . BT
Y, D AEHEIE R AR IR P 40% 0L by IR/ . BN AL VE I, AT AR DXL RR
¥E 15%~20%. @ B RGBSR R AR R BURE 1 DR ME S TR I AT AT M, T SaR T
EE AN,

5.2. FRAEXERRERBIR—RBRENS5ARLIR

521 R{BFERSFEESIA

ASCHHUE 4 PUBSZIE R ZEE I S E MU D I R S B, B X R DA% Gt v A IR
HEAOUR IR T B AR S L DI B AR A PR 55 R AU TR ot 1 F0 10 o URE DL R JRRNE L 5 R
TN 5 BN A, BT AR S 13 S AR AR RIS B IS AU RE 1) A RE B AL B IR IR B, 2R
P38 AT FE SR VA AR i I FEAS AR T - e e & IR B DI BV RE R P AE AT IAE e LA 2 S 1R 1 37t [
A, FREER RIS, e s TR B 5 R A M 50E B St .

WA SRAZORIR R SESEIME a0 AN B S, KHLE R W B & 3R i
PEUCE R R AL I G A SHAS AR 183, Wit A SR B R s RE R AL N VAR AL . Rl e 1 <6
JR B T OB A, AN AE ORI, AREE G AR T3t PRSI I TG BE PRl

B RCR B DU T Rl V) P 2R AF 200K - T 7l S 56 P s ) B A L PR K | S P FEL A BAER
Py Wedmr, AR R 3l A i .

5.2.2. TIEO|mENX BT

SEE ERAT D S BOHE 2 TE 2 A . 22 0 AR A T KR R 4 v ROH BRI RT G R AR Tl 2l 1
Bt WM LS ARG 0.4 T HIZhEE 6 mm, 30 km/h R TGS, 1 EEATH 20%)H
TR BB EAENE 3 mm, JWRTUEREA L, HISIHFEEE: NI 60%, ZEEIhAEEA KA.

L XK AN AR FENUBREE 1) 51y, R 2 1 LS 5 9 300°C, HH AR 2R iR 5 AHL S RV I 2% 2 ek
AR, TR 5 A FERGE . B BT LB . IR IR H 3 77 e RGN 2 A o e, Wd37)
SRGEN . EE TR ELAR, AReE B ST EE.

5.2.3. ETHBMBRNARMMILEE

RFEAT Ve B SR A L, S5 A AT R AR ER & 0 BT %, BCEXT N REIY aE: 2%

B 2 AN K BERE S, WEABRTE 0.8 T, Hlsh i8R, KR Zh LB MK 70%; # T #n/E 4 10

DOI: 10.12677/ae.2026.1671526 1514 HHHRE


https://doi.org/10.12677/ae.2026.1671526

%% F

mm FFE SR G, 30 km/h (R IEE §E S 52 TF 45%; B 70 R4 T K A2 R, DL ICAN [R) T 3 5 1
BN, BAEGIZIRERE T 18%; MG BV HUEEF, I R IG TR LA, AL 5) T
" B0 77 3 DRk R PR 30%.

B A R OIHER, (AR R RN E Y. Sk, B 2 EY B ARIR G, W
TR Bh I Zh K TRES FIOE, SN b 2 4w ) TR it 8 4

6. BELEMIERE
6.1. FFE LB

AR BCE R 2 LR VIL 600 4454, eid pJm e A S, @ R R, &
N HBOWE 2 4EIGAE, PR AR AR . R R R AR, BRGNS U, T MTA N
WL TRERELRGME, WES SR, A ERFABIMERIESR T — R IRREAT R L2 A kR, 4
b SR B RE ) A5 MR, T MV URAEE N I R AR, RS TR R R RS =R E
NIE R RTHE, MR B A, ok T EGHA TR BRA T, [F sk
DB EHRRN, kR B, MHE=0 R E AN E .

6.2. MEFEXEFHRSAE

LA MR RERE R, ARGFEAAE =GR, K, BAEmREHEE AL, S AR
e VL5 2 DL RCAS /] TRH A TREZ R E 5, Tl e R A sk =, BRI, ol
AT EESE . B TREBERREOIEAA LN, WECIHIEARHET: K=, BRARRAEE, WA
FERZAIME A XS HRCIZ, X TR HB Y, TR RS0 U A 2k 25 2% e i

6.3. REMRHEHFE

EE S IUAE SRR 58 PR R AL 5 2 IO T L B 2 P 25, RS HEDUIE &% B %0 TR 5, 42
FHSE R s AR A EF e, e BT RTIR B LR S TR, EEAERE: EMET
IR R, W% TR B, L R SR, BN R A, SEPRANR AR AR
S1. TREFHNA TR, A E AR,

7. &5

BRSBTS T, KA ARO B NMEA SRR A RR LS 5 Nl /597, MR8 TR
FAEM MRS TR ARRIR . 15T R R R 2 BRI R . A SO DLID R 20 AR B oy % 0 2L
FHCER, R T RSB ACAREN A NERRR, #T “YBEERAR TR, TRIERY
B IR R NEE, WG AR ECAL S, AR TIRRR R . BRI E AL AT
b LA R

AR AT SR L SR AR R AR R, AR RS MEE TR LRSS TREBEMEAA B IR K.
JRERAS RPN Ho R ORI HCA B W E R AR, AR R E R NS
N SHERE ST, R R R RAR S AR AT S WA SR VE

EHEWH

BT b 2 Al I R DB R 2 1305 U JG261406D1: Al T RE K 24 BLURFR PR 4 3% 1 % g
P JG261406D1;  “ AMLERFIERTT. HrfE 51 WEI1E . Bl SRah il " —— KA B EH s

DOI: 10.12677/ae.2026.1671526 1515 HHHRE


https://doi.org/10.12677/ae.2026.1671526

%% %

AT IG261402E2.

SE K

(1]

(2]
(3]
(4]
(5]

(6]
(7]

(8]

Blm, Z=0, WE A, 5T TR SRS B SRR ] AUF L B BT 5 SCEk, 2025, 8(16):
45-47.

FFEF. TN RAA BRI T OB A SRR T[], (LPE 4, 2026(7): 160-162.

ABEH, XT3, ABE B TR SN R Y e e B DO S BR []. BRI R, 2023(10): 8-11.

FERE. Y ARG SRS K22 ) B O B AR PR [3]. 0T 19 52, 2026(6): 8-10.

VEALME, S5, B, 45 BUEIRAEALIR R RE =B & AR R AR 5 9e k). M35 TR, 2026, 36(3):
149-155.

INFIH. BiFRe R TR RBYERE ), TR KA W BE IR 2 SN [T]. T B R 55 % B2 R4k, 2006(6): 102-103.

KRN, TR, EHRMW. T E BT GRS A B B E ] S TR, 2021, 31(3): 73-
77+84.

Bk, KFEYE (RS 505)  TREAE WRARA]. m#ssT), 2017(17): 98-100.

DOI: 10.12677/ae.2026.1671526 1516 HHHRE


https://doi.org/10.12677/ae.2026.1671526

	新工科背景下大学物理工程约束思维教学改革
	摘  要
	关键词
	Reform of University Physics Teaching for Cultivating Engineering Constraint Thinking under the Emerging Engineering Education Context 
	Abstract
	Keywords
	1. 引言
	2. 大学物理与工科专业课衔接的现实困境
	2.1. 知识思维割裂，迁移体系缺失
	2.2. 衔接模式浅层，工程认知片面
	2.3. 教学支撑薄弱，课程定位偏差

	3. 核心概念界定与课程衔接体系构建
	3.1. 工程约束思维核心内涵
	3.2. 课程整体构建思路
	3.3. 四大工程约束模块核心内容

	4. 教学改革实施路径
	4.1. 重构教学逻辑，明晰课程边界
	4.2. 依托量化教学，强化思维培育
	4.3. 融合教研思政，完善育人体系

	5. 典型教学案例
	5.1. 热电厂熵增与能量品质约束分析
	5.1.1. 案例教学背景与原理引入
	5.1.2. 工程问题量化思辨分析
	5.1.3. 基于物理约束的优化路径

	5.2. 车辆/轨道交通涡流缓速制动——电磁感应与涡流约束
	5.2.1. 案例教学背景与原理引入
	5.2.2. 工程问题量化思辨分析
	5.2.3. 基于电磁感应约束的优化路径


	6. 教学实践成效与反思
	6.1. 教学改革实践成效
	6.2. 现存主要短板与不足
	6.3. 后续优化改进方向

	7. 结语
	基金项目
	参考文献

