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Abstract

The rapid development of intelligent manufacturing industry has put forward new requirements
for mechanical engineering talents, demanding stronger practical innovation capabilities and in-
terdisciplinary competence. Traditional engineering education models face severe challenges in
curriculum systems, practical teaching, and industry-education integration mechanisms. Against
the background of New Engineering construction, this paper systematically analyzes the practical
dilemmas of industry-education integration and collaborative education in intelligent manufactur-
ing programs, identifying that the disconnection between curriculum systems and industry de-
mands, the scarcity of practical teaching resources, and the unsoundness of industry-education in-
tegration mechanisms are the core issues constraining talent cultivation quality. On this basis, re-
form pathways for the industry-education integration collaborative education model are proposed
from four dimensions: curriculum system reconstruction, practical platform construction, faculty
team optimization, and long-term mechanism building. The research demonstrates that the indus-
try-education integration and school-enterprise collaborative education is an effective approach to
cultivating high-quality applied mechanical talents that meet the demands of intelligent manufac-
turing. By optimizing curriculum systems, strengthening practical teaching, building “dual-quali-
fied” faculty teams, and constructing school-enterprise communities with shared destiny, the or-
ganic connection among the education chain, talent chain, industry chain, and innovation chain can
be effectively achieved.
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Figure 1. Logical framework for the reform of collaborative education through industry-education integration in the intelligent
manufacturing major
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Figure 2. “Four-Phase Progressive” modular curriculum system architecture
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Figure 3. “Trinity” on- and off-campus practical education platform architecture

B3 "= RASNSKEBE T AN

=RV BN A R ERLIX I AT et . Al G “HBCE 7 R, R4k “H
AR I, 5 IR MR CRAR” R =FHS S, A REERMNIERIIIE R H S TR . WHES)
PRI T RR I 5E B ERABER[10]

4.3. IDFEBAME: “DUFNEE” SRS IHSEFRHE

“RUMTAY UM BT e 7 R S W TR SR AL O BGE . “ XU AL BUMBE R %208 #s e
71, REATISEE S . [ A A SRR R B, RS ER CXUN R HOm AL i
IR TERELR] 73 AP BL: 2014~2018 S FIAIPERZ M 2019 2 Ja MR ES K. BUAHFTTIRA] T
FOTLE S 5P AR . AT BRI PR R A S B A0 . [EBRZ 8y, 8 E I
HE TAELUTPFOARIE S IR N E N QMR ZOm PP ik R BESR M 7 255 . ARSCHR L T B BA AR
UL AE —— BRI U AV S BE L AR XU T . B AR RE 3R THH R S —— IR AE Bk
I 2 W 5 P bR 2 6 A S8 (R B Ak 3R 0y, [RI AN — 2D i T R R R B i RV TR R
BRHEMAF TSRS, WRGEHE ARG SR TAEERE, AR5 A i
%55 13 mr REI T e

DB BAATLAE P i 5 U R B N R SRBE SO . “ MR BOMBR Z MW 5, —EUNPFO R R N
PERER TR 2 BN B SCHUWE IS R AR SIEIATY, AT DRI, WRAT 3 4EBLE
Ak TARZ IR R ATFRES RN, Rk BRE N A & T8 0 2 D 2R, Rl HESh Ak TR 3
AN G RE AN BIPOY GRGRIE B R FRIAT, N ST A b 0 R SR Il S 1 1) B2 22 1
WRFEADT 1 AH RS 5 GBI 4 AL AEBUMRENS Rpakfefit ™ Ik — LR BoR Bh5 A
BT R IMNE R HES R A N AR S ——HUME NS SHEOREAR,  flk TR
BENFERS SRR AN SL AR T, RS SEOURIR S ) (1 BT A1 B e T 3R T

MWHERZRE, R DAL BRI HE SAE T MR IR, AT HIEZBCE . R RIPRR P e

DOI: 10.12677/ae.2026.16102077 40 HEHRE


https://doi.org/10.12677/ae.2026.16102077

BT %

PR B WSCEER T ANE TRESKEREE ), WEARGHCE AR ST TAE RS, W AR K
R = RE IEUGRA E], AR AR5 T 5 AT B85 H# T Re i T oK.

4.4. KHEHH: N “TIEEIE” E@ “RESE”

PEHE A KL R TR IE R A ORI R A T IR, il R & s
BRAEBUEAT S 5. RS RS 5 AR B AR, HR R A T = b A . S5
JRJZHRES T 8RB b 3 A2 . IR E AR T “ =R R A AR
FHESE N T R REIE L b 2t & 22 oo R B AL B Rt ” BERR RN . ARG N, B
R W OCHAE TRV A 2R SR AL R . A AR TSR b, AT
NS SFERGRBAZ AT & = NEESR T RS R B2 IR A H S 5G4
(TR E & R PR B ), b “BEH 7 FAN T 2 X T
BA “HHMETE” WHEZAN .

PR S AR MR ST E AIE R, At AU ST B AT R IV R L. Rz [RAS
REUAUREEA 73 T IR R B BRI S AE T H R e &, T 2R R TR A 2 . SuE
SRR E 451 o

BORJRM, NS Hh G R AL VRS B HIEE, XEEA H My F “ et + W + +
o+ EH7 AR, S S EEE N AT FA Dy BB o SRR, R E
SRS FEZ S A BA, T ERE &R A s P S, A BT AN C ik
RHE” o, ENFEFRTTRERBE . WEERTTR. FEIN SO A LRIEN RS, 1817)E
I, RSB E BT &, KIBCRER . Tkahds. A4 F RS REEE 0w S I, K
ReA 2 18] (A5 BAKIRR, Rma R,

KA “ITH AR 2 “aris SRR AR, AR P B S S R E R . kS 58T
EEh ARG 5 HANAH UL A 14, AT B B BRIRBI T . ATRPEE R AR R

5. BUESER SR

FIR SRR ARAE B B AR R A A A FIRE R RS EAR R - JH 2023 SFRIKIE ™ it & 25
Ay, ZBHEE AR R EA AR A B ANLSIE B AERFESCET I, T IRRE TR T 5K
TR MES RGUHRIE. TALHLE NFE i, RBRETFR T 5 1T #REa MR . £ adis
I, BB RERIESG GG, JFEAE 3 ZE RGN IR TR IS, fEIMBT iy
I, Je)af 7 NUGE AR, VSR & LEIA ) 12%. ML =F KBRS RE , SEEEiR
e e KRS 5. IRAC AL T BSR4 25 2 I IR A AR L 1),

Table 1. Comparison of key educational indicators before and after the industry-education integration reform

® 1. HEANERNEXEE AR

VA o B W FEAR BUEHI(2023 7)) BREJE(2026 4F) KR EE
TR (IREESZNE Y ik =25% ~65% +30%
LR B e 2 5% ~20% ~62% +38%
It S XA B 5 b ~25% ~71% +46%
ZFE LA Z 52 R 53RN L) =15% ~62% +47%
AL A G L 2SRl Al ~6% ~33% +27%
S RGEPS ENES N7 P (EEk ) ~90%

LR VAT = FAN A0} Bl A TRE Sk A ) BT R (EERlk ) ~61%

DOI: 10.12677/ae.2026.16102077 41 HEHRE


https://doi.org/10.12677/ae.2026.16102077

BT

1 NIRIERE . SEEREE . IBRA . BER PR A PP TANERE, W EE T R S T
IoCHEE NIRbR. B nor, Sd =FRRFEECE, AEBORIERE DR HSLIH 25 R/ “XUhAY
FOM 5 EEA BRI IR T, 73 IIE K T 30%. 38%F1 46%; %L V245 5 2 RISEFE K L1 3R 1 47%,
R UL LR RTIER L) 27%; DI AT M IE B, T DAANSE ) b e i Bl AR AR 5
AN B0 Bl A TR SR RE IR R, (R A AR 90% A1 85% iy KA I 1% Ui HE b 2E e Ml A 5%
BERTIN BALXTHE b A TR SE B RE T R I R e . ZREE R, FAERIRREIL R AN SRS,
PR B LEFLARBR I A0 SO AL — B FE R L EMIE 7 2 45 V) R SRR AR A Rk . BSOS N A 1 97 5t
B TR . e RRE IR 1 A U R A AR SO B RAT PR R . UK 1R R
ARSI AR Bl 75 ZERCA (R I R 40, 7 e o N A TR S T RN AR A AE — S B A 1
PRI, o0 EACE R PP A 75 A R 8 FA I 8] T RN 22 TCROTEAN 4R

6. RKHEHSHREW

A L RSB A A BRI T R EER . WHOR RIS, A TR SRR
AL RN, T TR 6 B R (8% 5 R GE, 7 2 R RN A H T 905 L 2
o2 e M SRR AR RO HUAS Tl A A VS T 2 S BB B 500 ) P SRR, 38
TSR RGEAR PIIRIMEEHARST. LR RIRGE &R LURIR S5 T
FEMRRIBRR, R R N “TTiE” E R <L

SRR, 7 PR A ST R R B R R, 2 LS A
N R S A SO A 2 s —— S R UE I R R UK, AP = 4R DT it
R LA 0 PR R S L8 0 R PEROROIEPE R BB WA (L (35 I L et 8

BT LR, HEH TR BRI, ARG I S A NECR ) SR &R )
RE, 5637 0 A R AL K E SR, S BRSO AR I BN S B T RTABI St o 62 R
IR R A RECE, T IREE N A BRI R A A MR IORIE R 1, AR — 53]
Sl R IRRRIF R HIETE . BORBER S 2 MR A AT FREENsE “ XU IR A, e
T ol SR ) S RV B e P R T, I 5 S 50 S 0 A ML SRR S Pl
B Bt SR E R AIER, P a A IE(E R “HEEtT
7. &VE

B REIE ™ W B PO A TSR T A A R IR 1B T8 255K, AR 48 TREHCH A aUAE BRAR A AR
SRR HA AN O S AL ST T AL AR ARG IR B I 57 Mk 75 SR 2 RV 8 ) S (R A A PP i
AN, WX — 08 JE I RBEANE T F RSB, T T U SR & % 0iL] . IR AR
KBTS BAEAS AT HL DU YR BEAT R e A A

PRHENE T E NIRRT, R LR R M T EIR AN BRI AR, AR
JUMTARMV IRFE B AR LR AL S ST, TR IR HARBUE . AR R IF A oA S ot P 5 45 24
e, LR P Z RSO IS AL . MEA A, A REMARA BRI HEE Sl 2 A TR
7, AEANA B TR E LT R AR AN T KBRS H TARNE W N EER, RN A
PHRERRTE N A 197 R B SE R A%

E&UH

WA BT EA S EAR SR A SCEF I, “Hr LR SN ARG TR =8
WEE A S S8 GRAHEAE S . 202401001075). 1/ 4 Ml R HCASCEMT R H “3E T OBE

DOI: 10.12677/ae.2026.16102077 42 HEHRE


https://doi.org/10.12677/ae.2026.16102077

BT %

S (BT EOR) RE RFCEVOH S AT (B H 954 202401001065). IEGE BOE RFE I
F7 IR N T REIS AR i AR v SEL B P IR BT SRR 9T (301 H 45 A XTK21BDY003). iR 4
AARHERAF SRR LI . BT R R IR SE R R B AL, TUH S5 202502001045 7S
BRLEN BEERNL FRE BOCRI TS SEERIUH - ARFEIAR 2 B 1R Re i A AR 77 52 e 1B
PGS 50 E(2026-27)

SE K

(1]
(2]

(9]
[10]

(1]

T B REFIEHT TR 2 & U R AR R )], 4, 2026(12): 152-154.

HEWIP TR THES B LR 55 SER IO H 138 &1[EB/OL].
http://www.moe.gov.cn/sresite/A08/s7056/201707/t20170703_308464.html, 2017-06-21.

SRR, FREE, ZERTAE. R RERIE P B A P R B IR R S S —— DU M T L e A AT N B[] B
HSCIL, 2022(1): 20-23.

ML, PegmG ol R B AR IR R R R R % HZ B [J]. BE S5TRL, 2014(33): 8-10.

Etzkowitz, H. and Leydesdorft, L. (2000) The Dynamics of Innovation: From National Systems and “Mode 2” to a Triple

Helix of University-Industry-Government Relations. Research Policy, 29, 109-123.
https://doi.org/10.1016/s0048-7333(99)00055-4

Gibbons, M., Cady, E., Didion, C. and Fortenberry, N. (2011) Pilot Survey of Engineering and Engineering Technology
Students in Two-Year and Four-Year Institutions. 2011 ASEE Annual Conference & Exposition Proceedings, Vancouver,
26-29 June 2011, 1-5. https://doi.org/10.18260/1-2--18943

A, RIS, BRI RS AT E N ——CE IR BE SO Sty 52) R[], 2 50K, 2019(7):
93-97.

{3, ®AEE, TR, B aetliE L= 2 oot EE AL ]. A% Gk e i 5L S Sk, 2023,
6(21): 142-144.

R, BALR. PehEc =B IO A E A 552k 1], #E 580, 2025(13): 39-46.

PhERE, SARH, PP, S P EEE R E AN EGE SR O ERIRAD]. LR ETASIRE, 2023, 4203):
161-164+207.

AT, RME. i i A RO R R ()] DUREE R, 2026(1): 78-89.

DOI: 10.12677/ae.2026.16102077 43 HEHRE


https://doi.org/10.12677/ae.2026.16102077
http://www.moe.gov.cn/srcsite/A08/s7056/201707/t20170703_308464.html
https://doi.org/10.1016/s0048-7333(99)00055-4
https://doi.org/10.18260/1-2--18943

	新工科背景下智能制造专业产教融合协同育人模式的改革与实践
	摘  要
	关键词
	Reform and Practice of the Industry-Education Integration Collaborative Talent Cultivation Model for Intelligent Manufacturing Majors under the Context of New Engineering Education
	Abstract
	Keywords
	1. 引言
	2. 产教融合协同育人的内涵与理论逻辑
	3. 智能制造专业人才培养的现实困境
	4. 产教融合协同育人模式的改革路径
	4.1. 课程体系：从知识传授向能力导向的模块化重构
	4.2. 实践平台：“三位一体”的校内外协同育人载体
	4.3. 师资队伍：“双师双能”导向的引进与培养并重
	4.4. 长效机制：从“项目合作”走向“深度合作”

	5. 改革实践与成效
	6. 未来趋势与对策建议
	7. 结语
	基金项目
	参考文献

