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Abstract

Under the background of the new round of global scientific and technological revolution and
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industrial transformation, cultivating compound talents who can adapt to and lead the future techno-
logical development is the core task of professional construction in colleges and universities. Facing the
disadvantages of the traditional ‘computer network’ course teaching, the theoretical knowledge of the
course is abstract and obscure, which is seriously out of touch with the practical situation, and the core
technology studied is obviously backward, so teaching reform and innovation are imminent. This study
focuses on the teaching difficulties of the course, deeply analyzes the core pain points, and puts forward
the innovative concept of “student-centered, output-oriented, and combination of virtual and real”.
On this basis, from four key dimensions, namely, the reconstruction of teaching content, the innova-
tion of teaching methods, the optimization and upgrading of practice system and the comprehensive
reform of assessment and evaluation, the specific path and practice scheme of teaching innovation are
systematically and exhaustively expounded, aiming at systematically planning the innovation path of
professional personnel training in combination with the latest development frontier of disciplines
and the urgent need of industrial upgrading, and providing strong guidance for curriculum reform
and innovation.
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RN EH G EM FEER A — K5 K BARUIRT DL—F A ZE R B vk, (F2 SRk A AT 57 58
fic B — N E A 28 AT S B, XA FIMT R Fo XA 5B IG M E R, e A R RN
JoR FE S AT P R 2R X 48 N A (1 3 B 2 ) 30— M DT 1) 4

TERFEHS ORI, B A O R T RERER . T % 2 M E £ :0(Outcomes-based Ed-
ucation, OBE)#2Vi T~ 20 th42 80 AP T FAl B et [2], LI HERNZ L RIAITF 2P ESE, &
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Il RS SRR T E S AR TR A SO B AAIE[3]. TETFENLM SRR, OF
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(RSB A R [4]. LIRS, 2026 -4 ERECFBOB W 5T A 45 1]« AHLERIE] 51 R B =R B e A 7

“HIENY ] RAMESEE Y o SRS RIVETN T2 N DT, AURBEECE TN
AR5, ENERNEE—PRE T B2 - %02 - 27 ZiRERRE “Rusl
+ TR + S SRR S, PSR AR — 2B UE R IRV + SRE TV
+ F=J7VFN B2 e[ 6].

A, 75495 RE R RIS, LLSG AREREIEEEEAR . LY BN . BH
R BE 1 B3t 2 UM 4 (Software Defined Network, SDN), DA SEEILIX 25 Th g R 76 E0 2 1) (X 48 Th g R
1t (Network Functions Virtualization, NFV)ZERITHIEIAR, HEB)3E MRS AT —I1R Z) B & T RIS . W
ZEIERI R, AN — N TR IR, AR BN LR BREE TR T BRI S kAR (RS
oA AIRIE AN, CEAELUR EHOR ARG, Toi2am & AR RMZEAT I G A A a7 3K .

NT RRX— PRk, AR R EMG LR AEFR R, BRIRER. BTSRRI B IE, i
T AN, PRI RS ST MEPHER[7]-[11]. kY, RS, hHE
AT RBR T RIR B AR 3, T & A S8 B R AL 3 R R 3G IR A B QT 4 RIS e ) s fEBCE A |,
ERET AP AR, BT R IRAE N, KT 0 X 48 AR R o R B FH R R N IR 2 s fEEE T K
b, HEFEE - 2R BUEE L, R MRS 2R Bl sk 20r T B, RO ARSI D608, 18
P b, MW T B2, ZAEMENITEM R R, REBMESIPN T RRIR, WNEZAYEE. 2402
T 25 W0 4 T M PP 2 AR 22 ST ROR . S BG R, AR 90 P8 B A 25 A SRR B TR 0 A0 [l /LA U 8 0 A3
Fro WK OB . PR FE KRR S EIE 3 LU AR 2 5408 ICT KFEFE R KF
TEFE, NFAREEIS SRR RN 6, (R AATTAE ST RO B AR B ERAE, TR RIR R
TEia F B s br i 8, SEELAN “H7 B AT SRR . S BIIX BRI SRR S, AR REONT
AR TS “CUFENLNE” PRI ECE R SR, TR B LS T AR QR A S B e
71, BRI NI 5] AR M 48 SR A B A [12].

2. “HEHNE” REFEZBFEANNILEER
2.1, IR FMREE, FHEIBEREM

“UFENLME” X TTREE, Sl B R = 22T e, IR AR CAE AR e U A IR AL
TV IRFEM RG2S, e Bl 5 T RIZR IARSC AR, (HARXSTHENLRIZE B4 R EE AR 2 Wt oy
RS R L OSI LR B, & BARNIEE T MEE 5 IHESE, R HPRAEREZ . DifgihR, A
WEALE, EFAEMEDICRAERELL LGB 1P HE RSB HE S, g =M EdEimn SR
gt, EATRIRRGE T HEER I TR SR BRI S, —2D— P RA H ish, (HIXLS R A2 s tE
Weni, A& 7 A DA HE I T i I TCP IR R ZE4R 0], 1R ORISR I 25 i Uk i ¢
i, ErEh SRR HR A, AR 132 7 R AR AEAE 272 o v 2 B H Tl R sh 2SI A

XSRS AR RIS, WERIR BT H e RE T, R MBS I ZIT A s A IR 1Y
FUSKHRA, SR TCIRAE I i 2t BB A RO R RAE SR I, S0 0 AR BT R 2 & 2 TRV AL FE B R
MSEERIZAT AL IFE—, AR SRR 2 B A U A2 I, BARCAE T I I E
SRR, (HE AR R AEB AR IL NAE S S, VR L R B SERrR I @ A g ek b, X TeRedE s 1
BSHEAIIE, R E RN T B RN S R,
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Nt IS ] Ping A Tracert fir & #EAT 2R IENIG, R HEATH AR I IERITC B . XS0 AR
RELES AW A 2 S0, ADXELLR LR SV . BOTHIERI SR SEEF & 0 EIRXBERISRIRIAEE T, 2k
HEEE R — TR AR A, TIEBMRIT 2R RS I RE ST ARATATREXS TCP = k2 T~ i1 I 21 43
AR, (EAE TN SE PR 28 1), JIANRIE S 4 %32 1] Wireshark 55 T HAEAT IR 4T, SKog £ 7] AR
U AATTERVRRAE TP 2 AL AOAR S H ,  (E7E 75 N0 BB ARSI 2% LIRS, A AT 2 ToHH

KA SR BUT, BRSBTS ES TR EAL . HEHRSE Y TTER N Uk
PEEAR SR 2R, R A AR E R AL BIRIEA, B 5 EEA K AR T A D et s B i) L) RE
J1. Bk, MeRSEEmHECAR SR AR Witk NRAERMEZ T RENIS, CRBRONIRTHEFRM S
NA B Hi/h AR5 e I IE V) /R R [13].
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FE 95 PR IR, UREEN A A SERTE FE AN RE R 5 2 [, 1B 2 ik 5 AR BOR BT
(10 0 e 7L o R PR Ui A% SR R A AR ) T B A, 7 B S R IR E AR R BON I
(ERAE DN H A 57 SR AL, TR AR TIA ML

2N, SDN IE5GI SR B0, IPve KHUBEIR & BN THR I AL SR, T M 2 i
AR BHEAM AR, M2 e E TR R TER. S5 MARIZ L. R, X
RKRBEEA, FEEGEM P EAREA L, —PRERNH, ZAEZRK, WREREHEAR. 5
VLRI, NFV. 5G/6G PIBISE H 4 SR AR BL, (A% St 0b £ 52 9 5 A 39 o AU A 25 DR 3R AR BR
SR EON R 14]0 XA 2P ER FIRRR IR, S5t Sihrk AR AR T B R 2200, o
L AT i R BT R 28 A A IR R, ANA T2 A R OR R A Jg 5 AT L BT -

24. REFEEH, FEMNBTE

FE 2R ECEEAET R, 30AT — > I 2 AL, A0 VR A S B DL R S 2R R T IR 2T IR A
VP2 HUMER RIS %, SBEROBZINT s RSB A, — AR IR E A, Hs
KRR g o, RS, IR A A IR B TR IR Ao A R AR ROR ARG AR )
BRI RN, R B 85 A I, A DLEE Ao 7 LB AR A . )<, AR ATTx 22 2T 1)
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25. EHRAANE—, RERRHHEGEEES
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EIMATT REZE FEERL” IOAREXT AR I TTERAE, AT EIRAA BT . BrFaL. BESE . BIRSEIL SRR
AR G W HEZE N, AR R ATEAT R W, RRZ R 10 E R Ee i R oK,
XFEBLRENE NI Bl U AR ST, 2R, kR B E ISR H IR, XA AR e k2 im
oy BHEMOE A LR SE A REI[15]. B0, RV HTITI, A 7 A2 0 S A 2 B LA T IR N
B A S RAFIZ M RE s AR OB HE A AT, BOR A RS T AR B W T 48 3 A e B AL O 2 1
ARAIEITT % AWM BT SR, ENE R R YR HURIEE 77 LS H B A ) I
PEAEAR . (HIXFP R — AR B X, Bk A R A C7E 52 B rh 3 TR0 DL R ok [a] 73t
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AT FUE XS BB MIZEEPRAR, X TSRS " RAE AT DR, R HEAE “ L NG B
PRI BLREIRSIR L IR E B

3.1. BfRE®R

FEHE RS R EERE S, BTN HES) B X — kA . [l ARBEZMET “I%
BHIRY SRR R IR 278 HiE S S QBT IAR, X O O R 2 AR 12 ST K /oK. B, A
WETOR #e H ARG IR e 70, I R 5 S BIR, B ERIRMA T B P BT 2% SRR
WL BETE LU i s B S T T A Lol TR, AR AE A RES SRR IR R, T REIE Y P 22 R R AR pR S B
I, DR RS B At o

3.2. HREM

N T AETREE N A REOR B A% GESCR BRI AOP AR, AT WIT A R A TAE. B, KJ55% TCP/IP
U NI, RN R U EE BRI RO DU SRR AE, RS R IR B AR T S 2%
U IIZ AR, FUERAARIE . EURIEAt b, B SIASER SRS, H1n 5G M. WERIERE . A
TR REAE M IR S5, A28 A R B AT ML BB a5 5 R e 5, i DR URAE N R SR A ORFF I AXE,
kSRR S T R 2.

33. FEEHmH

MHEETHERIRZR, A TS AR SR8, KIHSI A — R B T B IREXH
PRI AL AT B AN, ITHAERRERRIRYE, A gl 2 uy 5 BUH WKE) % 2] (Project-
Based Learning, PBL)ASKERIN H 844, ikp B AR i i K R rh, R B RIR 2 A, $R TSRk
YERESTs PRSI NSl 2 A A SRR, WORBIHT B YE. XL T AN, SRR i —
AT SRR ECE RS, (Rt WA

34, T RE

FEHE RN R B L, ABERIE O IE N S B B T —. A, 4
TR Z TS RV E B AR R . X R R AR A S IR P I R RN 5, A FUURSE
THRAMESE W0 A E A AR SR 5 BT R IR VPG . I BRI B T B, REHER
PR AL SEEARAE P R RRK T, DURAE TN ) RS e 3 eH R G R A, A2 (R AT R SR BRI 27
EEEIPFO R -

4. BEF IR RIS

FUAHHERTHT FNM BRI B A U . R R MR BORGUR AT A A I E iR 1e . AW TS5 5K
PARELRY, BARACCRE T I I ERAE, 8IS AT OBE B, #UE SUEE UL EALM 2 IRFR R, Mg
T RABCABCER S AESR, FEOFHENE, A TR ERECEUSIHNT RGST7H, e
FEFHEEMG TR, S BITHECAKr, IR A S B AEM S e 7y RN IHEZ QA 1 fr
7N o
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Figure 1. Schematic diagram of the curriculum framework for outcome-based teaching reform
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gEFY, SRR A 48 ELRTI 2 ST ARG
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HRIESFEI 2. i, 7E SDN/NFV Hlirf, 22488 1 il 5 5 & o S aTi AR, A5 B) Mininet #1
Ryu ¥ 28 @07 A8, 0SS Wi B IR S RET s TEMS e T L, 24 0[PR N3 BT Wireshark U6,
B, AT ARP K3, DoS KR EE 5B, FLE 7 kd ACL MU; 7E=iHHE -5 KREdR P oML
. &S B MK LS, W] LIibSA SEIRE R R B, 0% 5,

4.2. BEHF, THLES), IMBFESESFR

N TATWALGHEARE, IRTHEEABOR 55 5 21K, AW FEARHEAT 2 MR & B i, IR
GRS IRE A, IR E TN REAIRANE AL .

FEMREECT, FELEIRIE(MOOC/SPOC) NN T HE Rl AN IRALAR I B T gk . L URAT, A=A TN
BHEAII BRSO, SERR AR LI, 3R AT RIS S PR AR XA IR T2
RREEFGES, T UONIRE ERGIREE A S BOE 1Skl . A7 T ERAT AR TR, BRE_E TR
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43. =g, TARE, MHUSBRBEFER

N THRTHAHERSEERE ) S RFT B YE, AVFFME T “ B - SEAFSEEE - IUH SClll/SE38 7 XA
JE R = SR R
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Ja, BUH MRS ERIAT, WRLRE I T RO S EE, AUESCIL R HIBIMERIBRIZEE . B
158 RS LU B N B BER B, RIRTH AR S RPN R SEPR W U RE /). e, ARGETEB %5 T,
FEIIAR TG B b2 K B b — Se AP R CAZ SRR H %O R B B AR S 3 B T A e . 51
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Figure 2. Course evaluation and assessment system diagram
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IDNIE=23| 452500 a

MRZERKAG — . G—03%, 9 100 7. SLIRA T Et 933 4, IHERIETF 125 M E
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A BT Bk
fosiiened o B
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Table 1. Final grade comparison result table
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fabr S P40
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75 % 13.2% 0.7%
A Bk 3.8% 9.5%

2) SEHAR 5 UH S
SEISAR T R A Ty ERAVE 2 (RS AT 10 20y 7 S 8ETE 20 70 SEMEIERR 30 70 S5 RHE 25 400 M
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