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[Abstract] 1In the practical teaching of large-scale medical equipment courses in medical colleges
and universities. There are some problems such as less opportunities for students to operate the equipment
which is possessed by teaching hospitals, the large-scale medical equipment in teaching hospitals are in a
pathogenic environment, and some equipment such as CT, DR have radiation hazards, which lead to
difficulties in practical teaching. These problems restrict the cultivation of students' practical ability, cause
disconnections between theoretical teaching and practical teaching, and are not conducive to training "new
engineering" and "new medical science" talents. So, this paper puts forward an idea which introduces virtual
simulation teaching instruments of large-scale medical equipment into the teaching of medical equipment in
medical colleges and universities, uses the physical structures, control systems and functional software of
virtual simulation teaching instruments to implement the teaching of "integration of theory and practice",
and also sets up validation experiments, comprehensive experiments, designing experiments and research
explorative experiments in the teaching process. This kind of teaching can not only realize the high
integration of theoretical teaching and practical teaching, but also consolidate students' basic theoretical

knowledge, improve their abilities to solve complex engineering problems, and cultivate "new engineering"

and "new medical" talents in line with the needs of the new era.

[Key words] Teaching instruments of medical equipment;

of theory and practice

Virtual simulation teaching; Integration

Fund program: Research Project of Higher Education Teaching Reform in Chongqing (183019)

DOI:10.3760/cma.j.cn116021-20190618-00100

Bl BT HOR I EAD | KRB y7 % 45 (40 MR,
CT DR HIFU %) E. 28 BA 4 v B 3 i A AR 55 A
AR — K S AT, PRI K8 B 7 i 45 AH DG A A
Biethn R T EE SR, ERBERE N YT
WA A ) EZLRE SR R OURILE R R K
RGP L5 i b A H F R A TR A A
() F AT, R 67 35 55 R 1 s 7 e A 1 B R R N
A B AT,

i, 76 BE R A KR PRy 7 15 £ IR e, Fh
TG T HA A, SRR T Bh 2 B B
SEIN, TEHCFE B B RS R A A AR LA T ), —
5 T 027 R g B TR I 7 188 6 AR v LG g i
38 SGE T S J7 O RSB, 3 F
PR S R IR AT LS /D B ekl i PR ke i 25
TR S RS T AR B L 254, 3 — 7 e s
Bt (14 KRS PR 7 iR A AR AL TR TR R BT RN B4
FERBZ# 40 CT DR 54 AP rE Rt a3
TP KILE AP 2, Wi P80 IR A A
PRIHE, BRI T 2 A SERRBE ARG 3%, 3 A T FE #F
S ERHEE T AR T TR B ERE A
MIRESE . X LR SR AR R ), B

TEZE (20198 5 3C1F i i 4 1 aod R 0L 075 EL S
FRAE TR

BTSRRI AR BER AL B 7 i R AR S 5 |
RIS 5y B i 1) HE AU 015 L3 ASCE 15 ) T R 41
D H AR I STARGE R g 22 58 S DI Re 51
A7 Be S S — ML e IR i R B
BUEPESCR LR RS S R R R
S, BB AR B RE ST B
(R S B, 75 S A I B S SRR R, S T2k
BT BREE ST, $2 22 LR M BIRTRE T R BT
e s BN E NI : € Y E S S8 T by
55— AL Hss , ARSI R T
SFE LR R RES S A I B LA, ST
fift S 2 TREIRE R RE ST , 557 AT 5B A SR
(7 TRE BT BB AN A
1 RBEFREHEMTEZRZUESEL IR
BEFHXFE

VATE PR EE R R A A R 0 BT R L B 7 i 6 14 1
U A 5E O VIRBECA Z R R, &
PREEB} I ARy — B S 4 i SR DR R B, 5 BT



HPAE B IR R AR 2020 4E 4 155 19 545 4 W] Chin J Med Edu Res, April 2020, Vol. 19, No. 4 - 437 .

WA LA Y TR R TR &
B BEEARE IR RS, RS F &
1R P B AU RS 5 G IR R R 2 IR 56
ZE 1 R,

| R E R O O |

| | |

TF| [BR )

il Y 5 ff

| | ——

| (R [EE| [B

gy |ew| (o |2
e | |FEE LR popmier| | ke
B 1 P TI A H BL ELBOE OU  LR

HOEZ WX R

AR s TR B AE G IR B 1A 1) S T B 45 110
T e AEL JE A BN A BT R AA R,
A By B A R A E A T RO 4R S5 B
TR TR LS A sh TS BRBE T A 3R . 1E 2
Serp MHT AUy LA AR O SR R 7 B
AR BT R AU LB A AR B % R G
AU LS PR PR A8 45 TN RE A A ATl S 7o
BT SEREE T . B REDR T TR B AR EEM
BRI STy B REEET A R R RS
W BIAEUIT K BT EAA . BEAEE R B
FEFRREN B oA e (R4 PGB LA A R ) ik
T B QBT R AE, Ei b BRI 7 i A R
FEHCFH A TR IR A R B Rl ) A b PR BE
J1o TEHE T M EE AT B2 AR BT (1Y D e
BRAF 2R GEARAN LS PR 2 A A A T U RE R AL B Y
S B oA A X B R AL ) A i AR R
OV BRAR: | DA T 255 A X B~ B30 1 43 B b 3 e
T, BEEri s B AR IR AR By T B A IR
A MUSH A S PR A AL WA 7 T T AR B2
BIIAAT, BRep R T B s IR PR A B A A
A R R IS WrRE TS SR FEH e Xt
AR BEA T IR IS, — O TR T PO FL AR
for IR PR A7 2R GERAEAUN L 52 1~ A 05 4% T i 1) 45
PR A ol A R S % R PP i 5 75— 7
T RE AT B A A DD R F R e P UL 1]
Fr PERAU RIS R AR b2 A A T SE 2T
PRTFAERYSENZIBTRE IS, e PR R B e o7 i
Beop AR BT BB AT, e ik BT e A A M

e R 55120, ok PR B b R 7 i s AR 20 A
FE TR A B B R I B TR B = A o 1R 445 0
IIREMIIRA T M, FEHAh | M A R
FIE LS BRor 2 B il I O — 2, B A £
PR A REIE BB R B T e, TR BT IR
(25 I RE s A D REARAF A 48 P (1 e AU )28
PEATEHIS T, S TH2 4 B SE2 g

2 ERSRR—ELHE

“HE G S — IR A B R Lol 0 il i
FOMPHZ IS HUR A 252 BTG 3, 51 3 fBH g 2
Az G B BB | A B B el R R E 4
T, Zead i sy 2 ST PSR A T M o8 i R
(AR N EE, A RERL & 508 2# AU,

FELL bl Ry 7 i A IR e i s | AR By
WA BB BT AR T, AT PSS S — 1k
OB R U o BT AR T T AR R
R 2540 S FRS AR TR 7R BRI B S5 R
AR I TARGE R B R 58 K D R A 1A 7 A
RS SR R R LG
KR SR S B BRI T IR RN,

21 HUEER

“HIE 5 S — IR e P R TR R A
S M BB O = KRER (B 2), 1
et A B E DA G B R A O R
PR R B2 [ S A ke ) AL 2 A S A B R
SR IRBLET AR BIUG EBCENE
LR A, WA EL A ELSE R 2 A AR B SE R S5 (41
W) A R G IR, $ds R GE T AR LK
B2 AR A T RE AR ], DhRe vl DL 2 3
B2 A PRI A R BN RE TR AL GBI R
TRAE HERAR S R, AN 45 28 B A AU AR A T AR B
GEH BRAE D S AR A S A 2 DU, R
ARt 4y 2 E R RS R R LR MR iR A R
LA TG AR T2 B AU

4

520 O — i
Bers A

B2 HHEER



- 438 - MBS B IR R A 2020 4F 4 J155 19 545 4 W] Chin J Med Edu Res, April 2020, Vol. 19, No. 4

22 #HEHEa

“HLE 5 S IR HE R O IR
Her SR (K 3), HIB AN B A F 2
DA 3 BITE Rl 52 56 2 vh R R #UL0 E
HFALER A5G PPT SR AT B 7 1 45 T A B
SER AR  SE BRI B 0 R B S |
CEAMESC MRS LA R F IR R TS 4 A4
BB A2 BIE P S 2 1 FH R L B AR 1
SEARZE R RoF YT A5 1) T AR R AT B0 ; 25 Ak
SR A FH R L5 FLBCEAN AR (AR R G D) AR
P ARASADL BRI B A IR A B0 d Ak 3 LA K s
W S R A AR R T R A AT
SEBRIRER AR AR R MRS 0 L E A AR N i R
AT A FAFRR . BEPESL R RES S22 F A i S
SRR SR A PESEES RS S T IR R MRS
o ReE S A R S T AR MBI RE T .
23 FEECERE A

AR AW B 2 TR R A S B ) R 2
R, FEREE RS AN Y IR AR A S MRT
FERIEE 5 RS R B R 5, I ST e
SRR E T TS e R A R e s T
JA P DRI R 2 TAR R M RB A5 H 45 ]
RSB | A A E B HyGE /N
) HE I A A S P S AR 235 4 56 UF JEL T B 30 e 402
ERAEREILIR AGAN , P2 2 AR W s T ERR 7 sl

SAGE [ B NIRRT R A HL R F 8 R SRR
R R DB D RER I s Ak (3R
T RSB 2 20K b2 A A E ket
IO, Bl A R I R £ 11
BERVESL , H BN S I 224 20 2L K2 A B B
W KFE B Pz 273
BB TEE R R R P A W B T
SCHS LRGN BTSSR ER R M LS e
FEA R SR A 2 o) B M | 95 S22 AR R B E JE A
IR BT B sh T oL AR 7, B 2R A A B

o
He o
3 BE

TE B RHBEARL BT 7 B R L R 5 | AR R T 7
VA I RE DT LA A I S0t < B 15 Sk — 1k
W Hot , AR TEMRAL G oh e 5 SR o)
BBk, SEBL NS 5 S I R R i
REFS S B BRIE SLA R 3R T A i S R T
FEMIEARE ST . AR RERT IR I AT SR R
MRA  EFHE A

TE BT B 2 URAR S B 2 v AT A A — L8 )
A, e e 5 SRR — AR S R O ) Ll e
B RE BOR AN 7 , 0 BTG e Ml BE ) AR A
HEEERE AT Rl — 22T Llb i B B & A X
A IEAT B, JCIE 8 4 2 PR T I s IR AR I 2

HOE 59— R

biiibie e

i
R
\ =
L
4 i il L
4] il pii]

B3 Heebal



HPAE B IR R AR 2020 4E 4 155 19 545 4 W] Chin J Med Edu Res, April 2020, Vol. 19, No. 4

- 439 -

R TR AP LR G VR A B AT SR L — i
THESEIR A XERE DL B AP IRSE, R IR PR T i
AR A R R AT R AT, LUE
i e RS L

P

Y SK (e R R R v I EARUIES

TEETTBAR A AV ME I SR ST R SRS P A
PRI Rt A $ T8

S 3Lk

(1]

2]

(3]

[4]

(5]

[6]

TR . e R BT g A Tl A R B AN A 3R (D). AR
HE, 2014, 32(20); 143-146.

Teng SN. Brief discussion on the development of China's medical
device industry and talents demand in China[J]. Health Vocational
Education, 2014, 32(20): 143-146.

Wie, s, B4, & R B E TR Z GBI B
TR AR R SRR FALEFHEE , 2012, 20(6):
1178-1181. DOI: 10.3969/}.issn.1006-2769.2012.06.041.

Yang B, Xu CH, Qiu LJ, et al. The practice and exploration on
complex teaching of compound Medical Instruments course for
biomedical engineering students [J]. Northwest Medical Education,
2012, 20(6): 1178-1181. DOI: 10.3969/j.issn.1006-2769.2012.06.
041.

NI, TEEAE. B TR & T e A AR 2Ll i Bl 5 8
(). #HFHRICE, 2018, 5(49):92-94. DOL: 10.16541/j.cnki.
2095-8420.2018.49.033.

Sun B, Yu YY. Reform and thinking of instrument majors in local
universities under the background of new engineering [J|. Education
Modernization, 2018, 5(49): 92-94. DOI: 10.16541/j.cnki.2095-
8420.2018.49.033.

JBREPE, AR, SREAE A CHTEERET AT H N S PR AR
M. TR AP E , 2018(8): 17-18. DOL: 10.3969/
j-1ssn.1002-1701.2018.08.008.

Gu DD, Niu XY, Guo XK, et al. Defining and developing a
roadmap for "New College of Medicine" [J]. China Higher Medical
Education, 2018(8): 17-18. DOI: 10.3969/j.issn.1002-1701.2018.
08.008.

e, IR, TR, AF. BT Rl AR ( B )
PR TR S PR By RS, 2015, 36(11):
143-145. DOL: 10.7687/J.1SSN1003-8868.2015.11.143.

Yang B, Xu CH, You FS, et al. Demands and challenges to
teaching of Medical Instruments posed by development of medical
device industry [J]. Chinese Medical Equipment Journal, 2015, 36
(11): 143-145. DOI: 10.7687/J.ISSN1003-8868.2015.11.143.
FICsk, M E, K. B R A R IR IUIR ST
[JI. FTAEIETr B g (Fh 2 Bh 20, 2014, 30(1): 103-107.
DOLI: 10.3969/].issn.1672-9951.2014.01.026.

(8]

[10]

[11]

[12]

Wang YQ, Hao SF, Zhang X. Status analysis on professional talents
training in medical information education [J]. Journal of Hebei North
University (Social Science Edition), 2014, 30(1): 103-107. DOI:
10.3969/j.1ssn.1672-9951.2014.01.026.

FBEH, EMRE, KA, 5. BRREEAFEEHARRRA
AW T EE 2R RS, 2013, 30(3): 4212-4214.
DOI: 10.3969/j.issn.1005-202X.2013.03.028.

Wang XY, Wang PC, Song L, et al. Thinking about the education
of high-quality talents in medical imaging technology in China [J].
Chinese Journal of Medical Physics, 2013, 30(3): 4212-4214. DOL:
10.3969/j.issn.1005-202X.2013.03.028.

FB, SRR BRI BUR 34T 5 SO S 5 ().
BB EH kA, 2010, 30(5): 669-672. DOI: 10.3760/cma.
J.issn.1673-677X.2010.05.010.

Wang Y, Zhang WG. Analysis of the present personnel training
situation and the reform strategy in medical imaging [J]. Chin ]
Med Edu, 2010, 30(5): 669-672. DOL 10.3760/cma.j.issn.1673-
677X.2010.05.010.

FE L. IUCEE BB BB AU R T AT BRYT o
£, 2001, 14(11):37-38. DOI: 10.3969/j.issn.1002-2376.2001.11.
018.

Qiu DX. Imperative for modern medical colleges to set up medical
instrument courses [J]. Medical Equipment, 2001, 14(11): 37-38.
DOI: 10.3969/j.1ssn.1002-2376.2001.11.018.

HSWfE—. BRIE 5 SR — A BA B I R R 22 ). T
FIHE , 2007(5): 88-89, 99. DOL: 10.3969/j.issn.1007-0079.
2007.05.033.

Deng WY. The reform and construction of integrated teaching of
theory and practice [J]. China Electric Power Education, 2007(5):
88-89, 99. DOI: 10.3969/j.issn.1007-0079.2007.05.033.
FEIFHE R AR AR 2 TRl B 2 A TR AR 2L
SEOFRE T R #F, 2010(33): 133-134. DOL:
10.3969/j.issn.1007-0079.2010.33.062.

Wang FQ, He WX, Li TB. Analysis on teaching method of
"Medical Instrument" course in biomedical engineering specialty
[J]. China Electric Power Education, 2010(33): 133-134. DOI:
10.3969/j.issn.1007-0079.2010.33.062.

BES|, Mgk, focd, % (AU R R G SR
TRHECAUCERTE])). HOR #OFiR1E, 2011(24): 136-137. DOL:
10.3969/}.issn.1674-9324.2011.24.099.

Liao YJ, Tian XL, Hou WS, et al. Research on teaching reform of
practice course of Medical Instrument and System Design [J]. Jiaoyu
Jiaoxue Luntan, 2011 (24): 136-137. DOL 10.3969/}.issn.1674-
9324.2011.24.099.

(Wicfi H 19 :2019-06-18)
(AR  B5 IR )



