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Practice on Hybrid Teaching Reform of Automatic Control Principle
Experiment Course
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(1. School of Automation, Northwestern Polytechnical University, Xi’an 710129, China;
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Abstract: The experimental course of automatic control principles is an important basic course for undergraduate students
majoring in aerospace and information technology. In order to better address the problems in experimental teaching such as the lack of
innovation in course content, the single teaching method and means, and the incomplete comprehensive experimental assessment, the
experimental course adopts a online and offline hybrid teaching mode, with the addition of online massive open online course
(MOOC) content and innovative comprehensive experimental projects. New reform measures such as multi-dimensional teaching
methods and students’ autonomous learning experiments in teaching methods have further highlighted the cutting-edge and
contemporary nature of the experimental course of automatic control principles. These measures improve students’ interest in learning
and in-depth participation in the course. At the same time, the course adopts a full teaching process assessment mode of “online and
offline”, which greatly stimulates students’ awareness and learning attitude of emphasizing the process in the experimental classroom,
and promotes the teaching effect of the experimental course.

Key words: experimental teaching; automatic control principle; hybrid teaching; multidimensional teaching; autonomous
learning

PEAE Tl Ry Ashil i Bsc ™ R S RMIE, g 2 g i 318 po SRS |

] AL ARIE . R ERIEFEL AR AT
W — T TE R PR R . A ShPas il I B 52
R pR AR 0 4 e 5 B IR AT 2, H AR
KN BN IS 5 S BB DR R ) 20 e A U
)

FN=o

URAR B TR X SERG X R B WEE L S B FIXS

FSEER: 2023-07-10

AR B DAL AT G55 B B 5l 2R
A SE AR T RO | P L BT . MATLAB
DI RS e 5 — RPNV R M TR PR AR, B
Fropth [ s ) EEGras B s JR g e S22 T
e ] R BE

T S M g R Bl R S s v Y

HEEWH: ®iTd Xk FH&R B (2022JGY18); b Tk K 5 2022 F3E42 2487 B (PX-29232569); K7 4 A%

AT IEHF RIS KB B (2023),

TEEBN: T 7%, Bd, 3HAR, TEANFEBARF5F® T4, E-mail: wangjingfeng@nwpu.edu.cn


https://doi.org/10.12179/1672-4550.20230338
https://doi.org/10.12179/1672-4550.20230338
https://doi.org/10.12179/1672-4550.20230338
mailto:wangjingfeng@nwpu.edu.cn

.52 SRR AR

%23 %

IR A= Q0 . HeE Uk TR
— | LELEAH I NN S, 2022 IR
LRI, FENEENE AL #
SRR . AT O AR A 2 s S A
FHRIFIGE, #F—HF & LR BCERR, B
GBS R B L &, MR T IR
EREATE X

2 L2 N IR A S BEEE G B A A )
A R gUB R, R A S R
RS 2SR, G R AR 1
ARk, MR E SRR AR ER LR, X
P s RS B ™ 2o ey A BA K,
BOTAE R AL, IR L N IRA R
HA WA BT TS S, SRR
BT, FE AT

1 RIESSEHF AR FEM ML

L1 BOBHEFERE, ENHEASitt
B, BIHEIR0IEN

PN RIPRO R, RRECE N AN
Y R e R S S
AR B SR B R R A BN HE 2, SR
S BT E SRR T, B
Tt SO BT R e RE S ARl B ST SRR

R SR NS MGG, T E 5%
FARE RSB AN BT, DI A R A A= T
R B RE

SR A S0 PR 2E N A R E 10 TS I N 4%
(20 PRET) BN ISR, PRER RS
WAY IR T 14 WSCI NS (24 BRI, 38in T
4 TR ZR GRSy, P GO I 42 . ek
INERGE . HIAAIREE G LB 5%, BUFRIBA
T SR RIREIMZ RN R —B0A R, MR
UF 28 B i BES S008I TS R, X A S
B FR NS T 28 S5 B PR A T ) A I R 2
W, FE4E 4 A TR HEPT I A B 2 A S s H
GNP R gt 5 B A kAL S R 5%
Wit), FIANEHE R 4 AR HE B2 A — 2R 3T
B RGRT, B AsE S LR giEx 2w
EE, WIHESEA —aE PRk, A el
ZRG LU I H 38R A AR 58 BUAH B ) A 4R
H, WE PRI R SR A
GEIRNEE R AT . IR N AR R AL HT S 15 50 40
K1 R,

H AR N AL LG B 7E 2019 9% . 2020 %
ABEA D ) S, A S e AR W X AR AR
7 BAEFE T RAATI, WA T AR

HIE .

1.2

HEHHS T A S RS 1 T R
O ) CHBhE s RS R ) (A Shiail

N AT el

BN EIRR (20 BRET)

N I ST
s A

# T FomEErEt |

5t : — 3

| e[ ER ST A

Bl P FaRhEEE

Lo B g I 7 A

#| P RESERRREE 7 ~{EEEZ]
| PERRERE SR S

| [ EEERERAT AN 4] IR

A (gt . s/ N4t |
A G5t Evr |
A (&%, BT (—)]
A [Gasct: BEsat ()
TN EIRR (24 111}

K1

IRIBS IR SR 01T
S H B B LR 190 1 30 5 LS 00 1y

Bl ) JE B S 6 A A 2R S

SR ) FPRRETRAT

DRARBT A S 06 20 N AR R il S e B e

ABHE . BR5EE . LAk, BIEPEAM S HIE,
PR AT RE A SR . QBN ER A TR SR 1 R



553 10 TatiE, % AR S IR R A A O S 53

I, kg R ZReA R W B R A9 2R B A e
AGERAESS, G, M T AR AE O
B, P 1T o2 AR A DR S 2% IR R RE T A0 T AR i3
TR, ks~ 5 TART T RAFHERS

2 RELESSBHFHRRER

T B 2l 45 i 3 S 06 TR AE e TR Y
B, SRS IR R, hr4k IRFR R iz
), JEARWTRIFHBAE B HR S TR e
i,

S ZEER SRR 17 PR LA
154>, ARSI EH MM 13 1>, LR EA AR
FETI RS 14, PRAERE ARG A 2
FiRe 2022 AR SERN, A ERF R G5
AN BEAR B P AE 2% R A2 (small private online
course, SPOC) [2k, JFizf758 M 6 D# 7271,
SN NBGEF] 1027 N, FELIRAER LR LT

SRR %S U0IM21004B01

Ere S ST 20245097258 F 2
Sh¥E  IFg [E=4 2024406330 ELHR
$OTE ERg 5= 2024401 A20HE5H
S5 TRE BEE 20234507 B03E4H
soEE Ingd BER 202350151084
S E S - 5= 2022506520855

B2 % FFER SPOC iRAE TR o A m
28 T IRFR IR 5 E Hee A ) 8T . BBl
X, BUESE, IR 5 IR 2T H F i
MUEH R GG T I i I G0, TS B EE . B

ZEE R SR BCA M RIFRCR o W T
AT WU RS Kep e, R T 28
LSNP0 § & SR N T LT - N e S VA3
%, RTE AR AT R Bt T A K
oI R e A

3 LIS TRAASURHFHILNE

3.0 ZEETABENLRBZFARLITHEE

HRAE S5 9 250 2 AN TA], aRIEhHe S 50
I H S WIS UEYE S5 A R A R R R M S 5
WA R AEPE S A AT A R <4 b
F 2+ NI 2R SR At R
BIHPESC I N AR IELE T B4R ), 5] 52
AT ERE . BB S5, AT A FEA
SERL

e iger . W Y 3 A
oo BIRAAURAZ L HS¥W ), LIRS
L R E Al AR YRR N, EE
A= H BT R OSBRI BE T, 2R R
& P B R RS SE IR N E A
B AR A A S S B SR AR BT T A
32 mEEESISHNSHEEEFSISLEHZE
ik

3 3 T e ) R R R s 1 ST B
1L 578! A ¥ & S U (OP 2 3 05 1t G
Tie KRR M 0 2 A G S IR Y R, R SR A S
BRI . B R A ke ) B g

IRRRAE AT ZOM B2 IR . 2R SRR IR . S
SEILSHTI RN I, ¥EINJE T MATLAB (456 &
ES TRt 1% NS ke S B8 S ([ §5. 0 T I - g
Wobr. 2k A EVHR . WIS RN S50
UL AEERAT, AL T AU 5 S 2 4 A
2R BGHEF TR, WNE 3 FiR.

PRl Sug

B3 DR 5| S 2 48R H 2 A TR R



.54 SRRbE S HA

%23 %

KR F& TFIRA XL H AR, iR
A BRPRIERE A A B, ROCR TR KR
AR AcAY N 1E2 MM E a3 8 ti 10 I /5 1B
A5, SRABCATE,; R E2gA b APk
WZS, EEAA R TaHT; RSk
AGE WA, B 2 AR A S I B 1 SR R
I3 TAES

R U RSB B Oy A, AR
LR R R L R, BRI S CR
WE, A BT AR s T i S g
MIRETT, HsRahTFRE S 5248, T T B
fii FHfE
3.3 HEREEENE LA THERIZEZER

s R AR PR 5 R ZEPE PR AR 4G A Y i
i R R, B A S
DA B A S50 4 ash A vp 4 A B AR 0 RN R D SR ()
LI R

DI irh “fedme” | dmidreEIne .
witied. shFaedr. abrie hE L2 mmsEs
W, oA G| SRR T A B aFTRe ) 5kt
Wrae " A B A 1S TR IR
RE . fukla A RE 1 UL e Bl e R, &
BN i . 4k ReF oI E L IR R
IR 224 I ) T4 VE R ) R e 52
Brin) @RE ST . SEOG RS A 7 TH AT 2 B AR
W . PR SRE R . BEVT . SEIRHR S A
AL 55 2 7 SO 2 A S IR AU RO R

XA SRR R BT 2 mIE, A S
Hl5 ML 6 A J5 1 -

1) IR S (50 53 5

2) SZILE BT AR (10 43)

3) SEER YRS 4T (10 53 5

4) RS 5RE (10 43) ;

5) R SR LEE T (15 43)

6) EIWRB(541) .

TR RO S 0 ol Bl SR ) S 1 R G AR
KRN AT . PRI B T A, IR
MR E GG, N 88.32%, £ THH M, &%
BT

4 ZERIE

FI Bl i DB S PR AR 2 A A B £
AP, HorIr 0Tk ZY4ERE SR I I

O MRGARE S, AR T IR AR S AT
PE, P TR 2 SRIBUR & N H
B 07 FARAE BAC TR BN 3 i 1 o AR X U
MIRAS S, $eTh 7o WOR s R 1) 2
PRI AR B A, RORBUR A A e S g TR
P AR A AR PR ) B, R SR A
B R4 L
R, LRL LTRSS
7, BEAT ASE R M H LA IS, o L g R
RURITR NI, SCae i A8 B~ TAF, on] LSt
BAC R, sRALBON SRR | S A B o R T
MR HZ), HATEAE, B 5 ERM e R
AR, ARG LU A G o R o R
Her A Dl A s USRS PG
TIRT ARG B EAB A R, BORIIE .

2 % Xk

[1] THEA. RIREGXBEFEWARLER ] hEREFH,
2019(5): 14-18.

(2] =, XN, B4, % (5 BIeHEmiRERL FLNIREG
KABFRUH R RS 5Lk (1], & #02 1, 2024(14):
119-123.

[3] Edful, BER. FETRRIREG A B 8O
Hiad. T SSCI Al ERIC $u¥l 4 197347 [1]. FrE K
22, 2019 (10): 49-55

(4] Hmafl, EEEK, TIT. 25T SPOC £ & MiRA A"
RS T S8 L ARl S PLC R TRAR
L], FEMENTIE 22 B4, 2021, 36(6): 147-150

(5] Edar, o, matee =B IREHARAY
BT LR A T ol 0. RE|E,
2023(11): 58-61.

L6] HALTE . 15 B BRI RE 52 BLES 2 1Y Bl &% - OB m 3%
[FERE S SN N i G o L R N L= N o2 o
2019(12): 44-48.

(7] MO0, PheRsk, B G, B+ BHRAIR A
IS SEEEEM ). P EEREE G A
hR), 2019(2): 33-35.

[8] YOUSEF A M F, CHATTI M A, SCHROEDER U, et al.
A usability evaluation of a blended mooc environment: an
experimental case study[J]. International Review of
Research in Open & Distributed Learning, 2015(2):
69-93.

[9] /imtil. H s B [M]. Jbat: WA A,
2013.

(T3E58 61 T1)


https://doi.org/10.3969/j.issn.2095-3437.2023.11.014
https://doi.org/10.3969/j.issn.1005-0450.2019.12.012



