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Abstract

In the current era of deep digitalization in manufacturing and services, online collaboration across industrial chains, and widespread
adoption of intelligent decision-making, single-discipline knowledge alone can no longer meet organizations’ demand for high-quality
professionals. While interdisciplinary talents demonstrate significant advantages, their development is constrained by issues such as
university curricula, industry-education collaboration, and evaluation systems. Using complex adaptive systems theory as a tool, this
study examines practices at nine national pilot universities for “New Engineering” through case comparisons, proposing a four-stage
cultivation model: “Foundation Integration—Scenario Integration—Smart Manufacturing Integration—Evaluation Integration.” This
model establishes a competency foundation through general education and data-driven thinking, facilitates knowledge integration
via cross-departmental electives, promotes learning-training integration by leveraging real-world tasks on corporate platforms, and
constructs an evaluation loop using multi-source data. Empirical evidence shows that students from two cohorts demonstrating
superior performance in multiple competency indicators compared to control groups, with a 19% increase in corporate internship
retention rates. The study recommends that governments refine regulations and universities cultivate open talent ecosystems to serve
the digital economy.

Keywords
Digital transformation; Compound talents; New engineering; Industry-education integration; Evaluation reform

U RRE BT AR A SRR O
Bt XU

L AHEIER A D IERSS B IR AT, R - Ak A4 5E 050000

2. BB TR RS, A - jArdb B2 063020

=

EHELREEERF, UM EAEZIL, Fihk R EBIM ST, £—FHmip b ARt S ERFHEGE
R, EABRAFRARR, HLHRRE, FHWE., #Hh-FaFRANY, LFALLER ZARBAH T L, @it £
WA E kbR A RN A RESRER, Bl RETA—aid—FEEd—FNTEa" wiEiREX,
EAEX VAR RS BB DY R AL R JE, BHTR R RMS T Nsin gkl , AL 8RB A SR FI—R, VA SR
EAMEIFNRIR, FIERW, FSAMBGFAEZREAIEFML TR, ST BRERAI9%, FFREBIFZEHN

0, FRAITEFAXAF ESARSKFZF.
K$EiA
HFAHA, LEBAT; #HIsh; FHad; FRKE

15|18

EEBFA T INEERE, R R L. BEREA kS
AL AR ZISZE ANA TR G, IR L Fiisis TR
Hi, #2030 F2 A& ASIODRE SRR A 71%, AR
BARIREh RS 5 TN RGeS . A CEIRE TR 5 AL
HAEMITIESR, RFETE SR AR ER S
B, AEEEE ORI A SR ER

[EEEN] B (1978-) , 55, PETILEREA, &
T, MBATRREEHAR.

2 EABANARENEHIRIFE R
21 B|REFSWSARWBE: ITEMIAES,
s R R BE

EHFRME S S TR,  “SoiridE”
BERR AT A SR, SEMRLTES T
T PSRRI SR . RHAEEALT ., EhEH
N € S TG Rt L TN OK 2
VRAE ) 555 PRI E SRR B AR % o PR A 1
SRR TEREOR . IR B
TSR TR, DERSBHIERSE T, 58

73



MEREESMIERAE - £04% - 5041 - 2026 £ 04 A

TEFAC Y AT AT LR 52

fegr “SeEARAL ST AAMIURERE” 2R TR
ARTLEWH XK. R, TR “HE5 5 R
MRS, (Eeikit b, MR EER A RE 5 SR
WAEEHE, BEEGITA . BHRK ., BEEAETN,
A EEE ARG ST AT R R, DURCRRAY | PPA5TI
MRS AN, AR TSI LA S kR, 2
JRTEE S HER SRR TR . P ITAAR E, e SR AR
KPRk SR, AR, CRRET BT S
HrE¥%&HIAETT o

I, HIERFEE BT MIETRY B S ELS
Bl ARKREIEAS NE FlEEE" , H2 YRS
B o B, REERETRAAER T RLIEN . B ER
BRI ERAARARZ A, s aE | AL,
EERAEESHN ZRIE RS A0 “HRR”
22 BRMWESRE B FTHFERIMEG,
MESaEENERE

P e R R AN R B — ORI T AR 5, e
WRIAR, HH . Fike ., EL M A ER. il
WHBEEEN “HoR—EH—sE" ZHkshdh, SR
TIETREHEIL & . R, Br RN = IEEHIES,
RERBIHIRZ N Z R RS AL, ERlRASREES
VSRR R bR,

TEAAREIRE R b, NARFFEUAL AL AT GG
B, i8S MG NEE RS, EGErER
DiEEESI e, RitEsL. B & TESRARNY
ARGRA TR, ISR SEAR AU R TF4 . B,
DL eV REFFE A OS0E” B, 2P A TR R aETR
IHEENRRIAIR, R RERSE. RIERREIITZE,
HFRA SRS ET %S, MiftfE2 bR RS
PRI 22

BESh, RIPAS LA A @ TENLE], ek RRE A
PSR E EET , A T
LRI ST, IR BB T E A S L LA E
e/, RIFEESRE N BENVEFEIR, HBHAARRZH ]
X IBEP S AR AR, AT “E55 e 5 4 H
PRAE 55, SRTHHAEE SRR F APl SR SRt
REJT, NESEHUHFT FIRSCA.
23 A E SEEREMIE: MERAENE
HEE RS

BEE NTERE, Xk, DBITESHREEM “5
ARENE” FEF “TREEX” , VRIS . R TE T,
& PR SSE H e L B D0 A . AR PR TR B
MYAIENE, BRI SRTERE, BOVEE A2 R RTELBEr A
il

i, RRAABARE “WAEE" « HeREASER

74

TEROR T B, WREFRAREE ARSI 12> | (B S R 1 520
DO IR T B EsR . RO A “anfai
FEEET, RS iR

FEURFRIRE b, EEERIER: . AT, 2%k
PR R RS | A TATER S, RS ERE
HEE . BRI . PRGBSI, S | S s
EHEIGRE . 25BERIHE . BB STy
X, BEHENEASEROESR . SkER, n/&4E
B (a2 S HEE EE SRS S . AL
AGFEERHANRILE ) |, (AR HE G
MBS TR,

AN, HEERBEMRRGIA “FEEER" 5 7]
R S, 0| RO s, andidls
FUDIIREEE . BRI R RIS . ek, “REmE.
BAEARN" WCHEREIN S SHORBE D —HE, BV ENT
AT R EERS
SEREGEANAEFRIIELIELS
31 RESIEHMIREL

VAR, FE2Eumie LR2EB A, SRR (1
fELEH . HlEss)) SEAR0IRE CInies . FLmik
) W HHE R A R E R RS, AR
Wri= o I 80% MY 1A F R LIS T 2 g B 4L
IERREARITE T, R B AEERR . T AR
FELIE WEREE. XMIRETERGRZEERg %, &
FeF RN EERN C TAEMARENR |, MmAE RS
Wb R A SRS RE T
B2 FFHEIEE “SW” 7 "7

HARFHENE DA AT SR E AT, (HYH%
HE SN ETETEEERE . B IVEA SRS T
B, BCHOAERR . FEHASCS)SE, (AR DL “WggE”
BIMEAE, ROZSISRI S BRI, BR80T
IefTT it TREHEERETES, Bz 50
HFE VESREA . ETFRNedESS, PERBZY
EE, HYURE . BERESEERE AT, LY
Tl 5l 545 s
33 EMERT N BELR

FEEAREDN AT, Blsketim R AR R,
TREHEZ B8 SR 2N EZS I ERR . XM
2SR, R E R . TRE AT
Y. FRAMMERITIEESS, SAERSA “HIEEET mlakEx
[ RECZZRHES, imES] TS REE 5 H ERRR
BetE, — RS AR s R, DRI AL, [FIRA
EVEREE “Balg b , HISS TSR A S
A,



MEREESMIERAE - £04% - 5041 - 2026 £ 04 A

4 MM EEBI NAEFRER
41 [RERIE: @R + IR IR

DL BIREE” 5 “BUERIR FEARE, M 5
BT EEAE— TS0 SRR AR . TR
it b, WARAS AR e o, AT
WAL, GEitHEWT . Python iS4, DUk, Dbt
RREES LR LR IREERM BRI T4 “TRERCE” |
SIS, WRATE ., EREE RS E ST, b
AETEIFRT A = BN, RS LR Ry, A
JESHRIE S ST NI S Y B
4.2 3p=rhilE: ZiTIREh A S R RIE(E

DL B4 5 “ESEST b1k, BikEseE
R . SRR | B eRh . Sa ER SRS AT 6-8
Ay BRI TR o IR RS A B,
ik TR+ &+ A IBE/IN, HIMALIIEZ
JIRAHAEEE, NI RIEE. FPEG . Fadrig, 2ER
Tk SRR, BORKIE, AR E e f a5
B 4ine TR, SCBUMATRSE STAMH B O
HIRKIT
A3 BEFE: PIBFEEEFEFE

TARAEDR, DL B RS + HEFEES”
PRZIRAE . WA ki s B as ey |, TR
PR AR . AP AEIERURL ST, e
VA% . AL GitHub R0 TR B RS LA,
5|\ DevOps T E4%, sEBUIFH MIEIA DSk, &
RIEFEHIERN WS HE, RIS T
TR, PRk () TR A SMER IR,

4.4 EMRIE: SEITEHIEIRS)

RITH SIS A ST HIMER S, WL HT RN
PERENLH], RICICTFFAENDHRAR | AL
B TSR PR R D N 45 S SRR AR EE
R, 5 A ST SRMEETE, B “INREH—h
RIS — ST = —RB ST RTEN R R . TN
BRI R A A ST, SCEls— T ii—i%
PERIZIZS TR, BUES “STE—R” 5 DA .

5 KIEAR SR EIE
5.1 #AzIEIT
AFRFEESM AN TR, DS KFEARER, ik
B BRI 1 TR LR S L B 2 3E
orh, SEEN 120 ZEAVEATIR R . HF5T RS I3
FERAEELT, FERSEES RS, Hi, sS4
AT “PUEHA" EAMAS RSN R, Wt
IR RS ZTHEING; R ESR R 552
HERAS, (BRI brfe . B BTS2 S B2 A ) 2,
ARG T R AR SR T

5.2 W TR 51T 1545

ARSI SR G PR R AR B, h=#0 %
WP O ROURIEREIEE, SRR 2
B ST, RS R A RS S ERE
HREFRIE Rubric TFAT, MIRIEE L, HIBAWRE . ¥4
TR JTEEATTTHEPURAEERTT, TPl E RS s
{ESIRBRREE ) . HE DMl ST BT, kS
RIEAAEF SRS BRI, S HSTROFOI TR AR
o ZRAZHEE, ZEK, ANTREGRREITI T
eI
5.3 &R

SRR, LEHEA AT R AR I b
G A BREE 113 5>, BIELECE SRR Z H
42%, Wt SR A IR S R R RE ). IS IE
Rubric PU/N4EEE I BB E 2T (p<0.01) , #5512/ EUE
TS EERTHEFRAAT. LIBE, LI
PR AR R st h I AR 64%, B T A
45%, FAEVIRTEH, BESATIAR RSN A S SUBRIEA
MIZREIESCR, RO SIS RE SR G BF
FIE T VU AR ARG SRR ITH
DR

6 45iE

AR BAE B ST RS = SN
o AR R B R R — S m— T BE”
B, Rl REEHIER G BONERMIITE 651%
WANIEbRAE SRR ZITE, allmFt—P Pl g4,
A SRS ARAR . R B
I CBUME + 7SI B, TERRE &R A R IR K
AL AKIFFRITE Al AERECE TR . TTF i LI
PSS A ERARD RIS TT IR, DA A S N A2

5% 3k

[11 HER RS SRS = NS IRBER H SRR RE S &8
FERFEREAA B SO T[] 75 4AT1,2024,55(24):172-
174+191.

[2] ®WEZ BRI E TR A R G 0] R
5F11,2024,(36):68-70

[3] ZERl =R, B R A 8 3= e B R s i
R H——DLT R TR R ABI[I]. 38R 5 S
1£,2024,(12):205-207.

[4] RN, 2 RIS S R ILVUAR = i A B3R A e (0] 4l
FeR 5554.2024,(12):95-97.

[5] JBTHL, AR, S0 T B B A I T B RE B & LB A A B 9%
R 77— DL DAL BRAL B AR =B A [ 1] R =
F1,2024,(36):65-67

75



