IF > 2019 4FEE 213 ME 079 81
ii' EI ﬁﬂ ﬁ/ Studies on Science Popularization

RIS P BT AR BB 8 bt
bt g

— R TFH— B BARBIE RS KRR R

JEEIE *

o W OREE

(HFEREH AL, JE5T 100012)

[ E)AIHF—BeEREER R

KRR 20 RSO A . RdBAFTIES B E RO RE. A

YR &
R, ERBERETEHATEE DN, §ERRRERSUEA RGO 37 | IR F A A, Ed
AT UEY, KERSIENELGIR SR THRIAE RU BB RO H TR, AR R &TITR
AREINE ¥ FRANER, BREEETHITREALREAREIT T AAFRSE, HRAREREITATA
BRI, FH—FBEEAN SR, REFECEITTE, MFREAR S L. 670 ARGIFHITE,
ARSI T AV HTR & B IRIATE, R T AN TGN, DUHARREA X013 R & 3T

[RE8A Bl RRGH FOAE BIEREASR
[ DOI] 10.19293/j.cnki.1673-8357.2019.02.004

[HESES] N4 [ SCHERARIRAS ] A

G R U R VR R R B A R A
Tl EEN 32—, BREMARHE
T R W R S BRI 2 (R AV, B T R N B

YEJE BT BT KO, T i
K VR A, 5 SRR T R Y i F
RERET I] . 2018 44 EHEA 27 RGN
B 115 DR 41 AT RS INKTE,
SRR, kAP B Ak,
BB S L Z R 5 AT R 4
T MBS AT 3 e TE R, A 20 (4
ai AL 10 AN SRS 1T A e FE, tFE
A SR SR IEAT T SC YRR, il S5
YEEMYIBOR,, PERE R T/

HET, [ PO anfar sEA TR A e b BB

WKAs B Hl . 2018—11-13
* 384 AEH . E—mail: bojiantang@126.com,

g 024 |

MEWEZ, (X ERHE TR A
BRI T T R 5D . AR KBE LS FBHE R
KNS e, SISO AR LR BT 2018
1A HZ R R R A s, AR
T IRERHL T VAR R AT A S A0y Y
e /KO-, WG L AT A FEIRFE ) 20 1748 &
A B RBE I — M S e H AR E R T
e J& S BT 7 T IR S AFAE IRl T4
PPN BIHT R ST, AR SCHAEEE A AR K TR
(PRI, A TAIOCHST

1 SR MBI HEXEEE
1.1 R IFTHIRE X
] o T R A7 FR I B W U0 E X



HERBUE & &G F IR B MATER O G <K JHEIE 1 KB E SRS

AL NINH: JRR NATE AR I A
NI, B R TBOR AL T ORI A
I R AR R IR N A BEAH R O A
By, HFHUERBERWNELERZ T, W
RHRE/R T Z R0 W N A0 s,
XA TR WA AR
e R IR 3 45 R BB XA & N
7y, BIXTC A Ui A Har i R IIE L, XF
KRN AR AR ERRIEX, IFH
RIE X F LR A F)ZmmEEE AR 2,
R 26 32 BT A I 5 40 i A R} 50 T R ek
A5, MRS 2R ZrE e 2, w5
A F AT AR NI A i 3 A1) i A T 2 ) A
PERARRAE S —, NAERIELE -1
MU, JUH R BRI i — 2k i, LA
SR T H FERHRAR L, XS R N A
il v,

1) JEC G o] 2 i A J 7 FRATTRT AR
FAE R it 1) ph ok BB U BEAT 2R 1Y i
BCH R R i A O T R B AT A E T
1.1.1 BHERMBIKIR

PHE L & a2 T By ok i W7 — A LA
T

(1) M Tk ;

(2) NS s AR AT 5

(3) WHABG AL ;

(4) MBb2= R EE AL IR ;

(5) HAth,

1.1.2 BHERMISITTHEAR B

— R TEH TALA . A N E AR
A IE IG5 BRSO B I 5 ok
MU G4k shaS Ak, B0 Hb R BLAE O8 A%
Al R FRIR S S A A T B AR
A B S . RGBT BE B mT—Fh
— NSRBI, E—f— S
AT TR i, X S R 4 E BB R
WS, LHES SR AR, KT

PHE B BB AL, RRHERHE 5
fbHH TBU IR IX i

BOTE S ST T T, FRATA R X el iy
JERFBRZ R RN, BEAREE
BUBT AR 4 K B B TS dn g P44
BRI BOE R R AR AT R, IR F 2
TR A RCR . ARUCRTE, 4 IR o BT 7
Ao 0 T IR QB P AR . JEah Q8
At dE FERH IR AT N R 2 S e 1y, R
WA EARIER FOR T B I T S
AT BT R BRI R it R LB R e e X
PR LN EA R ERNE, fERRIEA
BOR T Be a5 J7 AT 4 AL IS T2 1 B

1 (6]
218} o

1.2 BRI EE

FUAT, FE o4& i UL ERHE
B B /0 B0 T B A L LA 2 U
WA ATBA T, HLE AR OGN B R A B L
TR B M S R, SOMRA LA T M 1Y
JRIU R EOR, oA HA A A
SRR AR R SR S BB T P At B
TN, JLFRTA LS R MO 2 S
T EEAARIR TR, AR AL

{HAE TAR Z2 B AR 7R BOR BT B il
VETT B Z6EAN L, AT SE A BT A7 B9 % i il
VEJRAREE AT 25 b A0 R W R fh it A Al &
VEARSEML

2 BFHERIEmmBUR 747
2.1 35BS

A FIRFER 20 PR AL, 2k B R
FHORME, ST R REPEDLER
SFROARIRAE 12 ZZBHE, o 15 PR A
PSR LL EREARTIT A, 5 PF R ah T4
FHEEIT A& (L 1), X5 H AT E R
B P B UL LB S Aot T R o
PAT L UL Je 8 o At T 25 AT BA ) BRARAT

| 025



IF > 2019 4FEE 213 ME 079 81
ijl EI ﬁﬂ ﬁ/ Studies on Science Popularization

R1INEARERSEZE (REREHHFHRE) 22 EBmtlEAR

S RESER B HH AUCKIE, IR A1H 7 25 8 TR
| FAST Eghfmzsty o ERAHAE
2 TEHTA T RE AR LR AN AN AR AN . BTt 20 174 A B
3 RIINA HIFE PR 2} INTNE TE RANITE
b AR IUTER IR i, SRR AR BRI HT R 5L A R 14 14 F0
5 WL KR AN 6 1, 305 70% F130% (WL 2), "l
6 & 1P Bl 2FHARAE ARy - =P .
o kE L2 B HETERH R R A BB, B2 RAERH
8 Tl FHRp A T o 1) P 2 o e R O s B
9 4R W E R AR PRI , Ny = A
10 @EBHAA TR b BT R 7] [rRH R AR R, RECA
11 FRAFIALAS S KA P EDCAEREA IR NS, WAEHET 8 AR AL 5 T2 1B
12 WEMREESEN T iR 0
13 K3 AR rEEA PR AR ’
14 BREER J PRI VAR A TeIe 7 I 4h R A S 5 AR, PR T
15 Bk KA E AR A AR ST TR e e L E
6 g R R BB AR A 1T RE H B LR A RR /I — 22 1 R
17 B ARE TR WA R FERAG — GBI  C2EH
18 MR LR GET R sy « v
19 PR o TR R B BT LR

20 FIRHRM T PRAEIR A Bl AR “E BRSO 4 B

F2 N\ERERERTR (REBESHEEEXNSEFESIT)

B2 RRER E_éfﬁgi(ﬁmﬁ; I HE AEimitizmE %ﬁ?ﬁ%
1 FAST Bt 1200%970%1145  AERLAIHT A FsUEMalE ., FRET ORE 3D AURED) 7.1
2 TREHTREA 1600%1600%740  JRURAIH A FERURMAIE . FEEIT (F 3D MARA) 25.7
3 A4 7200%2800%3450  JEinOlHr B EEREMAIE. AR RS 3D AGRE) 113
4 ERKJUTERE—H 1528%527+1318  JRAGQIET A TMURMAIE . R (F D BRRE) | iR 45
5 MR 1860%850%1600  JilnfilHr HIEZWEMAIE, FRT (F3DARA) | HREIF 8.5
6 & 1400%650%2000  JRIGAIH A FZEWBEMEE. FEEH (53D MRERA) | A% 195
7 STARRE IR 680%600%1280  JRIAANHT B FERURMAIE . HFEEIT (F3DMRE) . HARERI 11.0
8 Rl AIARE 12008001100 Jlpflkr  HEZEWBEMAIE. FEkih (F3DARA) . HREIT 585
9 SR 6350%1300%2300  JEinGIHr  HEEARRAIE. FRETT (& 3D FCRA) 90.0
10 EMAA 450034003400  EMAIHT AR . FRET (A% 3D SRR 35.84
11 PETRESSE 800%500%1715  HEMAIHT  AEEHEMAE . FREIT (F3DACRE) | HAKI 4.0
12 &S S50 1000%1000%1500  JEAAELHT A EEMUBMAIE ., SR (5 3DAURE) | fikidt 5.0
13 K3 AR 2300%2300%690  JRLAAIHT A EEAUEMAIE ., FRET ORE 3D AURED) 48.6
14 JZROtEk 600%600%1000  ERLAHT A EEBREMOIE. FRET (F 3D AR 12.0
15 Btz 1500%1500%2520  JRIGEIHT A EEAUEMOIE, FEGT (F3DACRAE) | A% 3.6
16 {7 1010%680%2106  JRLAOIHT  HEEREMAIE ., FRET ORE 3D AURED) 33
17 BB 2140%862%2200  JRAAQIHT A EEBRGAE. FERET (& 3Dxﬂz%l’§l) AR 50.0
18 A LR 1530%620%1066  ERAIHT A EEREMAIE ., FRET ORE 3D AURED) 95
19 AFRAKMIRIT 3000%1600%650  JEIABIHT ﬂi%&%ﬁm%\ﬁ$&ﬁ<a3Dﬂ%E . HAREIE 45.0
20 ZRIRHLREND 1400%822%1255  ERLAIHT  AECAMEMOIE, FRET (F3DFRE) | HAREIT 9.9

ARMNFFE IR SR SRS, 544k
o HRRE R P AT LG L
b B TRE . SEIUR R B AR L
WEARE, R AT ERAERIE kR A 4
SRR CULIE D), JF 7 e e ny A
K

CHEMAR R X
g 026 |

PR i (£ 2 BHE I AR AR

7 2 BB Hoography

1 £BE%



HERBUE & &G F IR B MATER O G <K JHEIE 1 KB E SRS

WL, MRS TR SRR IR
RN (UL 2), TR JFUA 8 af (14 JE it L
AT T RIBRIHT, Sfegn ik LR R
an AR EE, BT — 2% AT LAJE Y 5 A LA
e RIS BIUE 58 RER B BT B RO 251k
HEREO W R, kAR A 23T
BRI, TR A TS B[R] — A AR A
LR BE b1 Bz shFim T izsh AR A,
MR FEHEAR I SR A T, PR HEARIR 37
T B R T 0 1Y) 1 A A B AN [ B 5% B A T
A BRI A

B2 ik bR
23 BFigitiEE

H FE B TR T A B TR AR R S BT
B, R, RR. HEREIHSETr
T F e AR R, Hd oy RO R N
7. JERIE S K 3D B R 20 A, iR
BTN BT 2 AR
W 2 KK 3, WTLIE, 55% MSIREN
HEEW TR, HE (53D SR,
BRI (B34 45% S F0E i o 58 il
45 3D ORI Lkt BRI L
AR B3 o

XU, Zead i JLAR I A A BAMALEE R, 3.
ERHE AR R R E AN RC ST
b AR R YR i & rh AR TR AN R
Joe W J i Oy R T K B A B Dy T A
o, JLHJE SR, DAR&T HFERIT
KAEAREITEE S, HE RS, R

FHEIR Y “REEHCR” 788 i AR B Bodu 2
AR5 (HRWNAER, E—FrEs T
it A B2 VT R i Al 25 e 8 5 LR s T
PR BT TAE, JUHE B BRI S I RHL
T E 282 [ PN 7 R WS 8 i IF A T T EE A
T WIS R, T LA 8 U 8 it T i 9 N A BA
(AR IHAT BT,

./

= RERR AL AR RN CE3DRCRIED L HoAR T
m P ESERE A B Ty R CE3DACRED
= e A IR 7R CINVE3DRCRIED

B 3 BEigitiREsitER
2.4 FIRAR RIESR
FE R —1F R i AL dE VT Z 5 TAE N2,
FAVGET T 20 14 A FIPETE J it 1y A BA S 52 S
5T TAEEN
241 FiRRFHIFR
AL T A Bl FE e b 1 B A7 141 BA B
VAR RS (LR 4), fEA 62 £S5 3E
NG, 2 AN 30~40 %, 329 A,
PR AE 47%; /NF 30 F A 11,
BB 18%; 40~50 4 16 A, 5B A%

pi

= /NF30% mw30~404 w40~50% w KF50%
B 4 HBAANRERGITER

| 027



IF > 2019 4EEE 2 ] M 079 5
i:I EI ﬁﬂ ﬁ/ Studies on Science Popularization

M 26%; KT 505 MA6 AN, & AFm
10%., FTLLE 1, HEra BRI 0 R i
TR AR &4, X e 30 7F
L0 YT Y e Y= (N I ED
SRR

138 5 g 1 A AR B 2 7 (LA S ),
HAEMHA2 AL fit20 A, KR¥EARR32 AL
KL 8 N HATATLIES] 87% M A HAT K
SARBILL LSy, AT UL R A A5 H R TR X
an TR R R EEE AL, AT MOl A
TURSRAER:, (HRR RS AR .

= KE e AR oL st

B 5 HB\RRFHER

2.4.2 RN SI NEE S

P BABL 5 NECA T3 817 NZ 0], il
wmZM AN CIIE6), i HIEA 50
NN o8 VAN DN T PN S NS
BT IR SE DL B T AT 20 i 6 5 A
HOTRBOT . ZHABET . RAMCRE T
PUBR BT, BRI SR N A T SN —
PRI, 2R L BOR A B A,
P B R Ll AL, AR A NRESE KA
F BRSSP BIHT R it i i A i
[T UE S e 770 o A DS N AL 7
VAN B3 AN SE 38 13T, %R 1 T AR R
AEZ2 FE R af i AR Aol e 52 0 (UL 2.3 ZE3t
B, FHAS A A KA = A AR AT
BN, ELAN A DR e R ot S e e 2 R AN 8K

g 028 |

Ho R T RIESRRIN BRI FRAN, BER A
SRR B RE BT R AT Inss o

8

EilINE 32PN

Bl ¢

7
6
5
4
3
2
1
0

H3A\ E4A W5\ HeA E7A
E 6 HBAARAM
24.3 HithiER
FrLLEAEBLAN, FATESE T T A Bl e 8
(1) AT BA R 53 i B i e 52 B I N 25
bR Z AR T DA A5 AR HL g 3
YIF, REX “BHEEATL AT &R B
TR REER” e bt A A B 57 THT Y
B & BRI oK. #R84r N g Je 1
“BHEARENRL BEITER, FEE
% JEAE R AR Z W5 SIS S E T B Y
Tk, XA e e 7RI R B A
FEJR ST, A 2 b IR AR Y %

77wk,
2.5 ZHEWMEBMR

L GETE IR DR 20 14 il 1y 42
P (W2 K 7)), BATATLIAH 20 1
JE i, BRI HIESY . BRI
B ETE N I L R FUR IR E] T 20.5095 1
I, doer R A R 90 it WAL,
JEE SRR R AR AR L I R AR SR R
ANFEFE R, Bl (IR A L RS
WF J IRVBS e AR 0 B, T EL AR BB A4
BLENHT R A X 2 8, A3k Bl T 23.7 7
JGM 13.06 T3, AT ULJE ARG i R a2
AT Z B R, U — e m R
R, AR A SR R H AR R 3 — IR e}
FAER A Chn “eBH5E” SR ), HXs
et A T



HERBUE & &G F IR B MATER O G <K JHEIE 1 KB E SRS

100 90
90
80
5 70
S 60
. 50
=
= 40
k=3
30 20,5095 37
20 13.06
" [ ] - Bl
0 P
LRSS Beeatyi g Srdiaui Pavciolb i Eabi sl E A ikl S

7 \ERREZBEHREER

2.6 Hftt e 51E5
261 BEmR~T

WId 2, FATATLAL B 20 14 dh i R
FINA—, BRI FAT A" Ko mik g
7 7 200mm*2 800mm*3 450mm ., “4>EEE"
IEE]T 6 350mm*1 300mm*2 300mm; (MM
un “RREER” MR 600mm*600mm* 1 000mm
“STAREE 148 N 680mm*600mm* 1 280mm.,
M, BHEEAE R & RS 2K 2 KA 38 We?
HHETIF A G — e, A LU 2 WA 7
fERAE RO a7 4EME e, (HI2TE 20 1
VT R -\ N S i e D N N
RETF A 5 IR SE G O, fE7E — RGBSR R i
KAVE AR
2.6.2 ZIRAEHIN A

TE 20 RIS, A 14 1R R SO AE LK
SRR S, ¢ A RAKIIRAT B  H
H7 BB 6 R AR T 2 AR
AR A T4 B R
263 BmfERAR

76 20 RIS, A 19 RSl WA B
PR B L B ERE R 2 SR AU o
HA 87 — MRS RS ER B, X
o N — TS S e T B A R S e LS K
LU )iy I o
2.6.4 t=HKIZIT

BR3 i SRR TR TR R i 2 B R Y
SN, AT T T 4B A YT, )T
PORHEAIR R “F R FEE R ER G,

PLC i H B AR B . R TH R B B . &
SRR wh R i R IR A,
X PP AR L — AT A U A I T,
T G IR BR R, i HE A Rk B ] R
FE5 TR, AH DG REAR e i) BE 45 T LR %
W BT N LR T 1AL S, FRAR T R 4
B RMERE

IR A e T R E AR T, IR
EREH IR gL, BIRBHEL I R S A T
R, FEAZARMESEMREL, nRESSNIAE
AR —, H RS el R, Ana A A
S N el S SR 8 AN il Al £ 1 U AN 57
BRI PRSI A SR
HA RN AT, I HfE—ERE L
il 20 T IR EBHE R K, i LU C B
FUARIE T B S S

3 B FT R AT M R

KTRHE— B P AsiE, A
PHAE NI TAIDC S, , N4tk s
PE; Bl2ErE . HORPE; BBE. 2 50%; A0
PESEMEEIA TR M SRR R A A A AR
FFRETH 0] T ZEAAR TN 5 1A, 18152 H
A E R AR TS B, BRASBIRAVE S,
2 R ZBRHE AR T R TAE, X5 HEr
T ] Y J v A ) SR IS FL A SS, de )
AR SE ML FNPAL R bn AR R AFST LA
ZAK, WOAHCHHRER 5 S BaA T E RN
5, ARRKFEU Rt X R 1R R s i T A
BOPPH AT I — S 2
31 FRAKFIFMERAE

AR KIS TR MBL =R S L
A G E ARIE, IS AR OCTE ] S, B
G vE i I W N BT RE T . R ROCR W K5 T
HATVEMY, BARGE
3.1.11%itEE

(1) J&am B

| 029 &



znzﬁﬂ"‘_ = S 2019 213 B 0791
il:l (= ﬁ/ tudies on Science Popularization

EmTERRANE . BB FARTFE
7 AT

(2) AFWIFEE

ARG E. R (BRNE.
JERIEA M 3D RCR E 25 ). FeAR R (HL
W BRI AR ) AR

(3) BRI

AR, s BRI, R
T, 3D RUR K RN E, YT, rE
T, B, A, ARG,
312 BTRMR

(1) BERKGH

MG EM . REE. SIAARE, BIHIEL
WA, Ja MR, HE HAE

(2) Z5t95 3

JE AR T EAE, SRE, TZRER,
RIS, R IME, FT4E LT,

(3) G R

JESh AR L MORE . MR AL G R IR AN
ATV ESR , IAZEHER,

* 3 BRRIEMITHF

= . N $% BRI
F5 ZBERNR FES Mk IR 5B BENME
maete T, 0 0
o 15
L}%‘H‘E\Ejj - E 11
1 (BT ) A iR w8 15
509y % 5
I 25
P KE K 17 25
—f 10
It 20
LES YA K 15 20
—f 10
it 15
AR e aEe el K 10 15
2 (S s
50 4y 1 10
e K 6 10
—® 3
It 5
FSCpRiET B 3 5
— 2

§ 030 |

(4) ESChtt

K SChR N 78 i o i, Bk, Bl
falis, A5 b EE 2T 15
3.2 iR AE R 18]RR

TEL PR AL VPR Mt fi b, ATk
PUAEAE—LE R,
3.2.1 SRS

TEJE AU, 2 X R s R A
BRE AR W E B NE? FERTIT IR
AT oy, FRATARYE e S AE =, 400
25 JE IR BB B B IR 10 43 F0 5 4 1 A1
AR BRI i R rh, FRAT R LS W &
BOUE DX 3 HLIFAS— 7 J 3d A58 5t L B B8
P75, BRI L ZARME AP SCR I T4 77 -
322 MAMSE

TEAYPCRFEM A L, &0 7 =%
VERH, srnl B . BRI k. BES
ST ) L GERT I it SRR Ty S S AR T T
100 (UL 3) . (HI2 A 4 21 IR 45 i A
AWK FEI AR LM AKT A FEIPEFERY 20 14 )
mn A TIRI PN, SRt S A

4 Zig 5 R

AR TESEME T BLE1H & i BF R N 5158
MeE WG, Wk T A BH R R YR ARl
Bt A RS, M A, AT TR T
F1 A [ BB A6 AT Ml A % i MR B0 S A7 7
M, HAT, o E LA R ATl
A e BE F AL AR ) SCf, JEHE i B
ICAE B =27 Bieey “RHEEDE . B
A MO S BLANE K R PIEE, ZAERL A
FOAE SR AUH R SR B R AR, FRES
WO BB AR E 2 KR, A5 BHEC AR X i A8t
R A, AR R A MR, BT
WZIEANHEH B JEs . (HR2AnIHAEE
T IAH N B R BT KA R T T
B S A — . SRR SRR i —



HERBUE & &G F IR B MATER O G <K JHEIE 1 KB E SRS

AT B EANHEE ST, LIS RB R
RIEMITTEL, FRpeh DU DU s s,
41 EHRFIERSIREL

REfbRELL, HRtCaoa —Lit, |
R 25 T 4 E RS MR 55 br AL B R 22 5
23, g — AR AL PRI ERHE R A
E ZARERMEIT . B TR SCE S TR,
1 E R A 2T R T R Sl AR
FUIE AR AR ST, XPs ], RS
g5k, MU RS PR SO
AT TR SE L MRS SR, B
i — DS SR AT E AT, TR R
AR IRCR . AR . PREERT L
4.2 INsEX e & N A HIEEFR

T E A L R Y0 S A AT B )
TR ATS Ry B T4 Pl A G LA LB AR S/ B
MRBHR, MR AN, TN
. BRI 2RISR ARRIT AR
TEHAR, FFERITINEE & ANA R FR
G A, 3 R s B0 A T A N B2 76 AH 56T 1) Y
Gl MBS E S RS ER R AA . B,
HARBHE I 5 AR 2 A TR R E S A I AD R T
L p S mt i ss " rh ERH T TR A
FREMFRE NI, hishiigE T 40 £ ke
S GRS BRI 5 AE T A OGRS B 5
Horr 2018 4B T 11 AR e i i 28T o

S22 3Lk

mE M, s AR, WSS A B
K, FFRIEREKA, RS RES S5 E
YR BET TR S AR S B
4.3 NRARHI I EE TN R

FE R R R T AW &, RS
ENRTERI IR B B, ¥ AE S e e T 34,
B AR A CHE TS g, 1A AT G e e R
R UPAEERVE R, AT OB A BE 11 D0 A [ R 2R
Feooa " i E AT, R R S AT R
MR, XA AR BRI orE TR R
R i i, A EREE M X T
o MAES 56 Q8T R i i PRt #Rrpr,
BWEE T AMARTEAN PR, AU 5 AR
KEBZFRMIEHER, DB ITEN R EInE
W LAF G S BRT oK o
4.4 AT S TR

LR A SCS TR R A, SRR
X J W R it SR R A 5 I SR R
H[E F AR I e SRR Ll T R s
Wl L RV iR 2 TR I B
EIR XML HATI K e, (BRI S e R
AT g HE s/ mAE el 4
LRk T e U e i R BE T [ B B A o R
7 FAR G IE AR TR 0 A B A
5 2EH, 238 TN, 450
Yha IR 5 N .

[1] B4 . MR SHAIF & A B R BIE B (0] BREASE, 2011(2): 77-82.

[2] A% . TR R IR 2 TR (7. BHEMS s, 2011(1): 33-37.

(3] EATE e RHE R R IRH AT 5 i [J]. BRETSE, 2011(6): 61-69.

[4] FA46 . B AR S R [Cl Ak . BHEIEIFFE 3Gk (2006—2015 ). JLET: Bl K ik, 2016: 254-257.
(5] R&3C . BIF S BT R B SR EEPER 20 & (0] BREIESE, 2011(2): 71-76.

[6] FMBEZE . AT TR SERIRL 7 J i ) BT K

VARERL “BETIZN” S (7] %23, 2018(1): 62-64.

[7] “H7it 301 FERLF 0 i U S & SR I A . B st 30 e R o W S B T & SRS I ST 45 [l k. Bl
TEMFSESGE (2006—2015 ). dbat: Bl2si L iRst, 2016: 659-690.
[8] #i bk . S FRMHEAE A GH R B TR (1], BREFSE, 2013(1): 43-47.

(F#% 40 )

| 031 &



IF L 2019 4FEE 213 ME 079 81
i:l EI ﬁﬂ h/ Studies on Science Popularization

S 30k

[1]Department for Digital, Culture, Media and Sport. The Mendoza Review: An Independent Review of Museums in
England[EB/OL]. (2017-11-14)[2018-06—15]. https://www.gov.uk/government/publications/the—mendoza-review—an—
independent—review—of—-museums—in—england.

[2]Department for Digital, Culture, Media and Sport. Museums Review Terms of Reference[EB/OL]. ( 2016-09-05 ) [2018—
06-03]. https://www.gov.uk/government/consultations/review—of—museums—in—england.

[3]Department for Digital, Culture, Media and Sport. Strategic Review of DCMS—sponsored Museums [EB/OL]. ( 2017-11-14 )
[2018-07-15]. https://www.gov.uk/government/publications/strategic—review—of—dcms—sponsored—museums.

[4]Department for Digital, Culture, Media and Sport. Sponsored Museums Annual Performance Indicators 2016/17[EB/
OL]. (2017-11-07 ) [2018-06—15]. https://www.gov.uk/government/statistics/sponsored—museums—annual—performance—
indicators—2016—-17.

[5]Department for Digital, Culture, Media and Sport. Performance Indicator Guidance Museums and Galleries[EB/OL]. [2018—
07-10]. https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/477934/Performance_
Indicators_Guidance.pdf.

[6]Institute of Museum and Library Services. Exhibiting Public Value: Government Funding for Museums in the United States
[EB/OL]. (2008-12-01 ) [2018—07—11]. http://informalscience.org/sites/default/files/MuseumPublicFinance.pdf.

[7INSF. Program Solicitation NSF 17-573[EB/OL]. [2018-07—11]. https://nsf.gov/pubs/2017/nsf17573/nsf17573.htm.
[8]Center for the Advancement of Informal Science Education. Search Results [DB/OL]. [2018-06-02]. http://www.
informalscience.org/.

[9INSF. Framework for Evaluating Impacts of Informal Science Education Projects [EB/OL]. ( 2008—02-01) [2018-04—05].
https://www.mendeley.com/research—papers/framework—evaluating—impacts—informal—science—education—projects—2/.
[10]Institute of Museum and Library Services. Supporting Museums — Serving Communities: An Evaluation of the Museums
for America Program [EB/OL]. (2011-09-01) [2018-06—05]. https://www.imls.gov/sites/default/files/legacy/assets/1/
AssetManager/MFAEval_Report.pdf.

[11]Association of Nova Scotia Museums.Governance[EB/OL]. [2018—-08—-05]. https://ansm.ns.ca/governance.html.
[12]Association of Nova Scotia Museums. 2018 Museum Evaluation Documentation Review[EB/OL]. [2018-08-05]. https://
ansm.ns.ca/museum—evaluation—program.html.

( %RiE SKFIF )

(k%31 7)

(9] FMpE=E . A E A EORTERRE A R B FHBIESE (3], %72, 2018(3): 45-49.
(101 JELAH . BHZUF AL LS AR AL SE (9], 2%, 2018(3): 50-54.
(11] FESE . BRI R AT AARERT T 5 8% (0] h EARiE(L, 2016(2): 71-74.
[12] Bl e St bR RS DR . Bt B it bR ST S [C/ AR . BRI 3G (2006—2015 ). Jbat: BRyE K i it
2016: 895-910.
(BT, 5K S . R ARG TR 22 B 1) 2 R 2 (). BREAFSE, 2012, 7(1): 11-18.
(14] FPEBR AR PR 2 . ST AT E R 2018 4F BERT ST A BHE RE 1 $2THI H %E B 44 #1938 1 [EB/OL].[2019-03-07].
http://www.cast.org.cn/art/2018/11/29/art_459_80481.html.
[15] FH5AE - A8 RERRERAE ML R EBH, 5 dtat. Bl Kalibit, 2017.
(4RiE SKEIH )

| 040 |



English Abstract

Studies on Development Path for Science Popularization Industry:
From a Perspective of Sharing Economy

Liu Xuan' Ma Jianquan' Wang Yiqing’

( National Academy of Innovation Strategy, China Association for Science and Technology, Beijing 100012 ) '
( University of Science and Technology of China, Hefei 230026 ) *

Abstract: At present, China's sharing economy is developing at a rapid pace. The rise and development
of sharing economy has played a sound role in regulating social contradictions between the lack of
resources and the idle resources. In the process of innovation development and public scientific literacy
construction, science popularization industry has risen rapidly, whereas, there still remains an
immense gap in the supply of public services on science popularization. In this context, this paper seeks
to explore concepts, characteristics and development models of sharing economy, to analyze problems
existing in science popularization industry, and to explore a path of integrating science popularization
industry and sharing economy from the following three aspects: policy line, development model, and
enterprise training.
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An Analysis of Current Situation of Exhibits Innovation in China’s
Science and Technology Museum and its Evaluation Criteria: Based
on Award-winning Works of the First National Exhibition & Exhibit

Competition of Science and Technology Museum

Tang Jianbo Yang Yang Zhang Caixia
( China Science and Technology Museum, Beijing 100012 )

Abstract: This paper summarizes and analyses the venue distribution, the degree of innovation and
independent design, team members and funds of 20 exhibits awarded in the first National Science and
Technology Museum Exhibition&Exhibit Competition, the aim of which is to reflect the current situation
and existing problems of exhibits innovation in China’s science and technology museums. Through the
analysis, it can be seen that the research and development of exhibits of science and technology museums
in China are mostly concentrated in Science and Technology Museums at the provincial or above the

provincial levels and also in a few Municipal Science and technology museums. Relevant exhibit design
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and research teams are highly educated and young, however, the degree of independent design of
exhibits, especially in technical design, needs to be improved, the level of technical design of relevant
personnel needs to be enhanced, and the training of reserve talents needs to be further strengthened. The
standardized design of exhibits still needs further research and practice. Based on the evaluation process
of this competition, this paper makes a collection and analysis of the evaluation criteria of innovative
exhibits, and puts forward the idea of adding the process of audience evaluation with an aim to better
evaluate innovative exhibits in the future.

Keywords: science and technology museum; exhibits innovation; evaluation criteria; exhibition &

exhibit competition
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A Study on Museum Evaluation in UK, USA, and Canada and its
Implications

Liu Ya
(Institute of Scientific & Technical Information of China, Beijing 100038 )

Abstract: This paper takes five cases as the study object, and explores museum evaluation respectively
in UK, USA, and Canada, involving objectives, themes, indicators, criteria, evaluators, objects,
procedures, and methodology. The empirical evidence of the study shows that public organizations and
bodies take a lead in organizing evaluations; The subjects of evaluation are broad, yet without unified
standards; Evaluations generally are independent with multi—stakeholder participation; Methodology
for evaluation is evidence—based expert judgment; and evaluation cycles are varied according to the
objectives and the scales of evaluations. Based on those judgments, the paper tries to propose suggestions
for conducting science and technology museum evaluation in China.
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