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32 S0l deriee B8 sl%el o Bol JEaT, HARSL BT B
& Hlgte) dolE o A5 AMEAT Ak 9B 25 Yool ey F 2 Al
o8] Azt AN ew, Hash o Aolel FEALlRE FAE H2 T
SARAEL B2 HPISAIRAE God B A7HD Ak A5 A9
(practice) ] T}t Bkl WEAWA, N2 A T Foldn AFIY He}
A A3 &R A3 Aolel FAAE AFel H3ith

Ho43) ofee) BAR 5L AN X =EL olls 2L A A 2A2
AT Gk R WA BAL A3 dlzo] A2 Aol Fool W B BH
oz Heut dgolake 5 3 Aol Fdgle 1FE FAL BF BN
£49 992 =edozA Azo g B FIUTE Rolnk § e Jot
4 433} &R Aol e H29) A7 AHE NI ole] g BT B
S B4 B3R B4 o123 B949 BA B % o A2 Aclth of
=22 HoH P4 &d B4 Aolo] 4B KAT 4] F5Ae] 9
A Holok of AT} A WA BAL Ho3) ] P FEHE =
oA AT AN AT R, AY, WY, Az F94
B Rolth

to r

mo o do

(AR B, &, A4, A, olEThe, H8HY B4, ded B4, 3
s s, djeA A

to] ATE $EA FAEHATAE 00U A7HE Aol FAHU: &
o =7 AT P9 AAIASIA WAL Foek
R EE R EEL LA L e

ZAA-2-H: comenius@snu.ackr



TpEp|asiel? 53 15

- S

Al dEUE-S €9 2000d, A7k w7} Zi(Eduardo Kac)2: Z@X
59972 AHAET YEAA BE FAHOT WYY E7] ‘GFP bunny’
g A0 deEoR ANT AYL AR 10 BrlE 437 9 o
A 224 RS YRS B RoU sHETA7 AL FA
ENNE ggdhe vigel 19 AAE AYuE XyAA XA, o] 4™
o AL 2Rt 2 @ o A7 fjold] A GAE AR Hof AN
P A= (Helen Chadwick)e] Z-FHFolt ALE] 7 o Atk wake
BejdoddA, A #e A7lY dae 447 A AT A2 2E
ES AV fHFHoE WYY AW oe AFo] € 4 Jd=IP F
g3t ogo] FAE ot ANEE f3A ¥F APAL s 2o
3 wEolAE AF dge A3l void WFS YA HerP(Ede,
2002; Tomasula, 2002)

Hlgg A7lo) ESAET AZRASE A4S Bofold “FHA ol
§ A" (the most beautiful experiment)S A} FHA =3t A
Physics World= 2003¢] B2jstdE2ne g wol Bejste] gie
B3l 7P olerhY A3 10708 Fttk Ad F9 de] JAE B3 o] F
oA 44, £ 71X g2l Aol BARATL 19619 59| Feppa

£(Claus Jonsson)o] Erf2: g(Thomas Young)e] ©1F €3 A& 3 7)

a

o AAe HgFogn ARt B5-4AY olFAHE /AR AL BA
Hog ZHE H4YE 192 FUTHCrease, 2002). wWidol A4S 2
dadg AAUE] aAXZQ AEE B ASLHBD. Kettlewell)] v}
W AP1955)F /A4 @71 W7t 2FH FA PR s I
E AME B9 AY(Francis Crick)9] A3(1961)0.8 FHE Fle o 7t

A oA YANE BIAT, ‘FAA S e dols AHAT(AIBS, 2003,
2004).



THD} olE: O SED HES 4 AR

YA A2 Sl dertee A%t 7iedl © Bel dzdta, A4S
& olgohy's 2 Wit} dolE B AF ASIT Uk 9F 8RB
20 slal Ftat dlge) AAVE S1EIAT, ‘F E8F(two cultures) A}l
o A2} B AARAT AT o1F ZHE wdskEo] Het g Ao]e)
REAgelRe FAE A2 NSBAEL 22 HAEAAAS )
A st oquh k. ofw] whAl7] Aol #5pEEERE E7)(Stephen
Toulmin)& “E¢ste] EE FQo EAS ZEL2 Y2 Ad
(representation) 7|3} F2& Agsui= dlaye] wAo|ty ey ‘A F <]
2048 22§ HToulmin, 1953, p. 34). A Al 19704 Fxut o]
Fol| H3pER HepatEsiatEe] EAFHQ 479 el H%lx, ©)
FYlA A AT ololAE Fskn A Alole) 4B Hgo] FE
< @7} AAStHLynch and Woolgar, 1990; Baigrie, 1996; Kemp, 2000;
Clarke and Henderson, 2002; Latour and Weibel, 2002). &= 38t A3)
(practice)) ThpETt Bl WA, N2 H3 ke Rolgm 1F
9 Beka 493 23 49 Aoy §ALE AHo] HArHGombrich,
1983; Stent, 2001). Htole Aol ASAAE Frdhs Ae|S(Peter
Galison)3} t}xEl(Lotraine Daston)o] zt2 s}tz vige] #AE NZ¥ 4
EolA zREte e BHHA Eﬁ]’d'ﬂE k. oled == #Agy ¢
Zgdl e AFHY =T B3 HRe=ddFFdd #de
BT 2ot vigatdEs 7353 QEMI W A2e 4T olais doiry
= =39] dFojr}Galison & Jones, 1998; Daston, 2004).

Fotgt ole—53) A7 ddd e BAY HTHES B
1) Aedtse] oed 78 3 AL EAEY] oEthe AP AR A=

& Wgtt= °]T°r ol9jell = 2001 d) HetAletAl 271 DNA EA9 WAYE

3 9y vjdlEardel Aol B UM olgThe A oAtk § A

of E2J3}A °};Jt7l g7l Hrk F2e AN A AEoz TP o gThE

dg7oleks 7S A EE, 29 A AEL ddsag A g F=2

Zaet Adde) & AYz2Y =%E ad2 83 RolArkHolmes 2001,
Judson 1979).
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B =52 okiel 2 A 7HA) BAS 7hAA ok A WA 5242 338
deo] ME Ao FHd riF JFS BAFoRN A% deolde
F &3 Alold] Fosle 5S F32 3F A FHE 998 =9
WomA Mol E BAe fuwds Aot § WAL By dun
A&7 440 U A29 AT 498 2085 ool i AR BAE
Tl TokE Fej st ded Fejge 2Ad 3 W o A2dve Aol
ok o] =& Y FoAT ey FIA Aold FBE FAHIR AA
o] I&A°] e AAT Aolth o] 7Y A WA FHL H3F oz
Fo8e FEHE 2EEeEN e RAE HME G
2’ (imagination), ‘2 ¥ (intuition), ‘74’ (emotion), ‘AlZ}3} (visualization) ]
FA4E FE3= AHojrh

ol ABE2 89 & usKH FHI G2 AXEkE vt Bt
AB7HA =9 H3t w& 5 G2 FAs}o] v mHAMG MY & 5
e =934 F&3 494 A5 798 ddezwt 74 AR Bz}
= ged), o] =95 TN fEle Aot i o3t olsi7t £ A
il 71AHA Ao, AsteA e AR, A9 n AZsE BYs)

o

2. #83 de(vlE)e] Aolda Y BrbsdS Axshe #43s

Fe3} e BRI dErtee AY FAA gk AE} Aol o
AN FRHE A7) FFolghe FoN Aol B ol Aol
FAS ww, ol AEH - DA =72 AGHN ARL olalse, 1
A ol AR OE oz, e Sads AR gety dus
o St B3 dgo] Ao BRHN Aol TFF BE oA



nE oiE O Y HES flEt AR

F Sl ARk Aoltal AZsle Zo] BFoltt o]FA Aty o
o] E3 7IEAE A4 A dde Asle BE U2 2 gAl 7
2AE (3L o] 2AEY 2FS) WARLEN I BHIAES F33UG o
HAXe o] T vlud ¥ v 7k ZAE sy, e AEE)A
ol ztzt ul#d Aolct. AL Al WA A dsire wZ I H4
g oM A8 B4 Zelo '

Het3} oao] Fasitke A WA 2T B8t dgo] A AFH(E
1) F¥9 gold ZWe et Aotk & WRe 3z 24
(analysis), ©]4](reasoning), %‘r?}(fudgement)ﬂ} 28 AF g 7)005=
g, ol&d F§(synthesis), 414 2(imagination), Z18]3 AA|(wit)s} 2
< &80 ZIgte Aotk ofeid e mpx] FAHT A7) FAtH
o, #334g derte Ateld® de HA3lcHDorfles, 1994). Ax&¢]
s FAe 19471 979 A5A dd(fohn Tyndall)2 A A 0]
TE & W EIse 230 fF JES djokr] A JEsME
2o ZEoh e Aldojat kel Y EdolZ(Willilam
Blake)= “tiA] o]Ade] I1¥ IEle H F& 480l AW AR AlloA
27 @ 7 58, § A4 v dEnie] sty s o] 48
&g thDaston, 1998). H&toll= ‘24 gle olA'vto] FQ3al dlgoe ‘T
%’ (emotion)o] FQ3te WAL olg Ik RES EAYD BIA
E(l Kant)e, 7Ho $H0] 71818ty =53 22 oj4d ZAYL 1%7)
mEol FPE ARAEA olF HHE & Yrhs oA FedA A
A (genivs)The= S F4T + Aok Aok BB aty, AT nE
AREC] wet T 4 Qe dAHE Ve AFREE § Yuld derter 22 A
2o]9]7] wj&ZojthSchaffer, 1990).

F oA FE2 A8 deo] Aoy tide dEve Aol A¥te
o) o] Al A AMI PAS o, HIAEL AHG

& r(discover)sHAT, &L ke o] AT AR gTe

r

2

¢l

H

=

2



o, Wb v)F 7125 A3 R s A3 (create) 3L ‘FHAY (construct)
she Eojgke 7o) P Faolth AAFLEE S “FHS FE
o WA WAUY' D A “wE WHE AL A gow, )

Ede 93 BTS¢ VEAHIAAT TS TN T 44 “TF w
$3¢ 2ARF D AAE Qe de 22 AN ddl AABE 94

“AAH A (personal entity) .2 ol A, Feke] WHL “AAL %
23 A”(impersonal entity)o]tHWeisskopf, 1979, p. 481). w&lr 24#=<l
B o|Zo] A (fact) ThEW o= Ak BAL HAR, Azt 1)
WS TASE d AANAE olgd BAl WA gt 3T
G714 etk 19708 290) B8 ARHAES AHBRS EAAELA
2ZHEG. Stent)= diokd] AEGAIEC] SH(James Watson)dh =28
(Francis Crick)o] gloj= Fa7}7F & DNA9 ojFuAl 2E WA A
g Aojavjolrt glglow edzE d3 20X RHTT AT AL
Al Hgck ol BAASE Hete AwA AU Ao} BHolw, 9%
o 38 A4 THolgRe AZe AA2HA T Aoe AL
Z 2o FtHStent, 1982). v

A WRAzE A 440ES S8 B SYo] Foeixt Ama}
J&H9l Sl Hold A7/t wBaA SH3%0l, Hoth dg) F
7 GAE BIAME wEEo] Ushdths FAolth o8d F3e 7|
2, Azt 3L ANEe AR FHE AP Ade Bk
(Z Fehez 1 23(ohn Locke)s) AR ALy Lalzih 7y
el 8L den Aoz BT AdS Hase 538 He
olgdog Buid, oz ehe 27} ke 58 Zo) ‘EF (synthesis) T
‘B4 (analysis)o) thg-ATh. aE] EFL 3] PaiMe $4 BAS Ea)
A2 WEH AAS ol dopfot ek wA Azte Aojs BE AR
9 GaE Fal BAEEYE A7E BRI Aving Huse, dg
gl Egto] ofFo] A Ho thA] AL BA Al7l7} HuE) olel@

)

2=
[}

glo 1% o



e olE: 1 e HHE 8 AR

TR ojshd T} ozl T A7l FIA A FH= Y ot
A =t TK] 1869; o}dl & F=x).

analysis 2}8t| synthesisofj= | analysis synthesis analysis | synthesis

7M ol& N
0-3A| 3-64| B-7A| i*ﬁi?i;;m HA7| | 35M 0|F
Egypt Greece Rome x7|7i=n | HIFEl | SMol&

ojgdt FA4T FAG HOZ U3t &g Aol UF H “o"—‘}‘-"i

2 & ded A disiA EA4 3 (wholistic) 28 83l H8te ©
Z ) H(non-wholistic) 32 F9H(reductionistic) FL F}sl BE J—PS
o] Utk ofoll &3P QUM ¥ AT AJFAIAN FAHLE G ol
e da - T - AT} AF IS FIA BA EHIAT, 2uPdx o) F
olof AZte] ANT AFE EA Botehs Adfo] AFA EHATHE
otk ojEg AR FAkE AFEEL, F3F d&o] A dis) 28
oz g AP S F37] Wi o] 9 /M uldAS #Ae AR
#' (complementary)12) Zojgl= B8-S WA tHWeisskopf, 1979).

vpeto g, 3t WA TR F4o] A%t deg 2oz 7

dAETE, F30) Atk #8AEER Evj F(Thomas Kuhn) 7183 o
%S unE 19 =8 Ad 1509 Sk #ety} vjgo] AA ¢ Ao

g 850 HonsS FAA 4 FL& ‘A (representation)o] gk &
a7t #83} vz FFOZE e AT, FEXY HHL FHoln
BAEQe) wE)A 1149 AAL I A7} Bz AE AAew o] &
o Aolg ZAEAD. ojold & H3}H & 2R EAET
o) (puzzle-solving) 9} ©]8Haesthetics)2] Zwo] YA|gh, #H3te] EA|Zo|e

2) S71M FR Aol SHe-PAe) FRAAAT FINEH Rol FEFoEN A
of gt FAF olsist H& 7hsdtA sk JHE gath
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1 A7k 2h0)n HjEHe o)E BASHE @ 714 Fule) wal, HlgelA
£ 2 WAt 9HE0T BT wgtes a2k HNE Yol 38
A QAT NlgdNE tigo] 28T, UL olfolA HeelA ‘BA
o) Yol urgBle AR HisA dgolre ‘BAY deo] BA o
&lsod =4 Fesge A2 ARG = EAZoly ‘A4
S(normal science)tt AHTIYS W2 B 'FHH R (scientific
revolution)o] WEEE (284 ‘A2 BHeko] A2 HekASoA o ol
4 Fa57 @) Hoe e dge) wHe vmd BAY pt el
AR ol A9 FAFHY Anehe Ro|cHKubn, 1969).

ABHR B dlgol § wule] SAS 717 Azkel BFoleke v} 7}
A 2Ad deld AmRgh. 0 BANE o F4EL vlwsuA
Bt} djgo) AT FERE /8 Ao T WY PHE
AAgthe F43% 1 2AE Avind 9t

3. }5H deg ¥R 74 AP vwg A

H3tALE A} thAE(Lorraine Daston)2 3 =EoA 1}8lo] o)A =
AL dgo] 4] 2A7) W] o] So| atke A WA 2AS
HgsiaA Tk o, olAT Yol BE NS i dyRIseT
I FEHAE G AS5EA FA3HDaston, 19%). dE 9, &

o RE og, AML, Bsto] 9 ARE ALFTE A 42w
Sthn ugton, olarEddat Ade FPA &(E AAHHP A
9 ol Apolo] #HA BAo) UALe AZHT A2 deEE A
NEe AdY HEE gRE HA AL AUt AL 18471 A=
Bt a7kt BF o4 A4S WA Bam ddn 1FEU
“o|Ho] i WPLe AgPe HEL WSo Uk o4 AFWL
o, 448 d&n 1 Aolzgy RE7l o' JAHF sofFrancesco

8



st} ol O SR HAS S AR

Jos de Goya)?] F7E ol Ade9 uid3d AAE 4L By
FAo= Aol

JA pi"el oabd 1847] YHAREH FHet o, oldT FtY
of & S22 F357] AR oldd £3E5 7 F HAFE Ao
FHete] EAo ‘93 AL A (perfect communicability)S 7#Z§ =
A9 A4 TE(L Kan) Aok ST JAAFTA LS Add F3ate] 4F
o] BT A3tAe) i SH3A olFH ARATE S4E vt
gl AARRZe] BEE FHY HFo] G JALFTAS 7HTkE ©]
F Wz 7ES AAZ TFSA A%tk A &Y FES &I
7 = 08 892 19471%E AF715717 AR 28 J1A7L 38k
AHEEAA Hete] Aoz ‘7]AA A4 (mechanical objectivity)o] £
Fthe Ao]UrHDaston and Galison, 1992). o]2|§ FAL AXn 444
& o)dH, d&d FAYE HE VAR AR 7 V1EXNE FHE
F e o] HAT: F FIE F3}A FroAL olgiEHe AuFHolun
A7 Feg, dee 977 3 2AT AAEY FHH L EF4
A FFog HFEHI AT Aotk A7 E F ARl H3t3 oA
S FYABIL e AEE FUNTFEN AT des dFIBEe
HEs A B8 3 wolsodAd Azto] ofal, 194]7] o|F AT
A Ueihd 253 @4o|qdth ‘

T HAZ, A3 Q7Y AR EAske AHe] AW WAL S
WA ded Q1Y) YR FolAE FRE A4S gL s
g3olgte F4L, HE o= Ax HIAS /R E73, 35 9
€9 EA4S U gdedddes EAAS 43 vk £93 1gte] g
g o] ohRo] der £5d XY F40] ofYr| "ol g &
ol, 3Fe2& AUEY AU old F7F ‘A¥ (constraints) o] YFE F
43 ok & v|E(Joan Miro)e Al &Fe] “H WA Al AFEA
gt oA dAs AFIA ANED T £33y, IFkAR ‘Y 29ES

s



25 d7s Adon, Yt 43 1S e FFLE A Y Ul B
T =3l €48 ﬁ?i Azt It n ok gg A 40
F48 239 z39 FAE FTF BmEE Ao ARE Q4AES
7 AEE F de M ﬂir age] (AAle] 1d) & & 7HAT
7Fssitkn S rhHafner, 1969). 22 #go] HQA, 27} st 9
¥ ¥-$(Edgar Allan Poe)= A1) 7% f3& A “7lok7"(The Raven)oj
AHEE BE olst ElEe] A2 83 BAE F= ANY =ud #F
£ 53 Z2RHAGT Ak(French, 2000).

d& &5 =dFoln 83 FANT FAE S| e W, 3
gox AFRE AR 749 SHo] Ak 48 H2ZY FAEFY= H%
5ol Aol EAde AHH HIHS T Ao oz, A3Helxn
234 W7 &N HepAt AL A FojR e "R (resources) &
o8 7HA] Bz FH(mobilize)shX A 1 FEE= AHde 74
JUle AYS BHoF It Feyerabend, 1994). & FHAW.V.O. Quine)3}
2 A EAY A FAAFAAE L @ 7}11 AA @l disiM ME
g o8 714 o]0 FET  USS XA, H3telrel HAont
olg¢] Meo] AYPAHQ AFS T WAHLE o]FojAE A9 ohdS
BATk FAFIY AEFAFY FskA] dethi sk AoA A
ZE 24EY 98 AHT AEEol Bel ded, 2 3 o2 oRlyEl
Ze F3Ae H3to) S AR AFEA = A(free play with
concepts) & ZR31HA, H}ete] BAHo] S o)EIHAH dwA
(simplicity)?} Z& w]d J[AE FFee ol BRUTE I
(Richard Feynman)#} 28 ETsiAlz #}8a71 Y2 WS golrie 3
e mA 7)Ed gtFolx 7p olgthe 18-S 18 Wik derte =
g4 FAsttal AkChandrasekhar, 1979). ©]¥A AH-FAL Hole o
& G5 54T AT 77l & Aol = WA, aHe =gt
Bole #aA wdx A3Alete FAY ‘FA FHA (creative process)

10
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A=HY P49 golet 24& 233 Yrke BAE A2 Uk ZE N
A7) dg ded =3, AA, 72 A Y, G50 g AN 4
9 A7AE " glov, geEA &rtEe 1 o= i Buk o HFFHo
2 B3 712 AW AN A2E AAB AY, Az, Jol, AT
5¢ A35oz Y4 cky

S5te] 9L Hea} dgo] B AP WIS AN 2047 24
o RolE @ Yehted, B4 9As B7kEe Fotalsh = (Henr
Bergson)e] AABT Aol® AMdsiom, 1911de) T2id H{Marcel
Duchamp)s) §93 24853 A Fol Yazke URE X4 ol
Zj¢} vlF(E. Marey)e] Ald4:A13(chronophotography)®] d3-& Wttt W
wol 37} Zal(Paul Kl 7819 3ol Qlzaln Aune) S5¢
“a1g 98} (pictorial mechanics)& WAA|7|1, 12030 E FHA °o|HE
qsre A2t ojrlxle) 44 2ot 19 Bl A3k 19109-20
dg) Alolol A o F4Hoz e 1 UsdlY gk a7 BT
Roju ok 7H3d 2047] 299 Eedte 4FS TATHAntf, 1988;
Henderson, 1983, 1988; Henry, 1989; Garte, 1987).

upxeto 2 F9| F4L oA AHnzl o o5t nete] WAL A4
A3 I By oz 5 APk YAt 2 FHE Adq 8t
M9l ZAFol7t £ olFH, HAAYHL 2L HHtdo] 2R H
s wAshe AAoltk B3} A7) T ARAEL HHUdS &
Yatn FadA sk EAlEold &7 Wi (det 2a) nF o
ol Ade 848 FAFHQ) ACE 7. AHYS AXUAM HA
o} oy ApAL, (e 9 dedt 2e) ‘FAY A2 wEwd
o REHH o] A FHte AFAEAA 1 ol F23A HAFHA &

1) BE ol¥E ge diviEe] Bl doe PTET UAE Rake Aol
ol T3 o $E de7Ngenetic artis “X12e] d|27hEe] HeThIe 150
d ST T 8l B3 cHKremers 199%).

12



e olE: I SN HEE AR AR

e o) 9 FRo|th

79 FFL 19 AAYY FE-H2E(]. Root-Bernstein)ol] &Jajjx vkt
H A tHRoot-Bernstein, 1984). ¢4 FE-HAEL F9] dzo] g o]3)7}
g4 Al HER S AF T 20471 s} vle@eA #A
IYE A o] aYES 8 UM ded A2e dFeP 7

-HAARE oG AzZbo] oj&o] diF HIAHA oM vIFHYTGR
gt 2047} SPHES 174)7]) sbEe] 23 ey 194)7] st
ree] 24 a¥e wet UM dey A2E HATA getke
Roltk. A7 g E5¢ st AT e T EGES IHE a8
& adz a7) Y8 dre AFL ofRE gtk o] olf= #HAY 3t

m

!

2%

-

2 A2 ZAE A487] dalM oj§ 2E Fo7) WEelnt A7keol 9
A OYE e ¥ Ae 4349 At 2EdLY A4t
A3 35 A Fe AT FAce Aot

FE-HAR oahy, g g4 dgriEe] INPYD EAE] FEI
H2HATL AAE o, F AdE I AR7F 4E AR vt o
A & g derte Fole iy Artist o] "zt Ade ¢
3 AlEA He " e AU HEVER AT, ol g2 dhte) A
Z Bl BAZN N BTk devtex Bol UEE 2w A% 5 H#
33 e BT FHHoln AHYI FUE 7T glev, o FHi
dgolA] oF Hth7 2 o] A2 RE wjAR FA] 2 o) AMhzt
A XYY FAE fdsla ole9 FAE Hold7) AN == 2
Fol7] MEQ Aotk

5) agAW 34 AE9 PSS YuAEY TS TR 2w, nlew
o4 THE AgEel 39 19 WA Bk o] Hemso] BYH L)
A WRIAE A3} FAST. of o)t oY Aol ATNE PEE F
$goz Fashy] nEolt od FAL UFe “o5The 19, FL eI4sl
£ dele"g il 3 o 2gae asvt 8 4+ ook

13
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FE-N2RE HolN okgTHES) 771 BA Fojol WshH BAHY
Aolehe 29 T UGB UFEY, T, soldza, Ba
£33 5 AN A2 AT A HHASE BF Feolxe of
£018, AW, vede 2EdEd, 2k BAAS0| 1A HH SEY
3848 A0 FEshe A0 F)F) Bo), H3}9 7|7 Jze] @
A gAE F& o 223 7RG ARAEAA 97 2R A
TR o) 2A& QYIS FAASE AT TAA a9o] D
AL FRYLY. oleid BAE FBA 1Y B Al Aol ol
Bk §AM0) FERGE Re) 19 BEA ook

4. "o gTHS] £7: Shata i 3¢

AL =7 ohgthed BEAN AF A8FE FAE Tl
ol “RAREL Adel #887) BEe) 22 GFAAE geo
HEPAEE 2R FALE L77] Mol AAL BRI, T4 2AS
& =7E olfre Aol hEWYl WEolth Ae] 1BHA AT, A
& & 77} e ABe 4 7R Y Rol) WEolT” B2 a7l
N Aol olgrheold $AE Be BeAE) Lk 247 olETg
ol olel@ Sjrleld migold A% IS AL oBTiEd e R
oJekze ¥ 4 Sk 2318 FWskAe ol Azte Uk Aol Sl
A ABHE S84 T GE4% okBthedl Z3A TADE AL Q
HY M go'e soldMzae) aMTE FAHSHRootBernstein,
1984, p. 112). AMd Slo] w2} vl (Herman Weyl)s} 22 E28AE
e ofg Aol AAA “olgTe AL Y el Y¥'E LS WA
o, ol ohEtheo] HS 44 olETgoldn BARlE ol “of
grheo] Meleln et BT B A |2(Keats)o) vjskn
FAHBITE ORIFERNS) of S(Hans Albert Einstein)e opa)7} o2

14



el oS O TEL HES As AR

Brd 9 270 F&7 EWZRRT 1 o)E9] ofgthevt 1¥R) 97}
§ ¥4 ¢ 383 A48 da 3208 (Chandrasekhar, 1979).

Hefeld okgrheol} nlate BxE HAASE 2047) 2ube)
A7l F3E A et HIE gL #AEY FgEe] “AEle w3 )
'3 2 Apde) Bog 4 gt 25d Rolw, Bet oz YYsid
Rt # 2L 71E0l Addtke Ro] ‘HFeEF ol Axjo] ‘Hlo) 4
olgtn @Y, B A1 HIAEL 232 8} o|&3 AYPY o}

=2 J7lske © Aol gATk) odE 9, gAlol EgA ok
¢ fEHxE oRRIERRIS] At Aol ge] “RE £ olg Fd A%
‘olgEtH T AF For, FAZA(Roger Penrose)= YWHATIES 7HelA
“A1Z O}BTHE ol& 0|2k BrHTHEngler, 2002). Ol EUAB A 2
B2 ooln1(Steven Weinbergye olBthe o]2¢] 202 1) ¥&4, 2)
4 3L =23 &4, 3) dANE EtI(Weinberg, 1992, p. 135).
olEthHdl HE F7E YT FAHA L=d, DNA 739 @A
QAo FIT AA%A 2AY= 2YZY(Rosalind Franklin)e DNA
F27} olgutdolehs AnE A Fol olzlel “Ho| ohztn srlof
YR ol2TgA 1 (o3 U) FRE WY Fute] ST T RO

6) el Pt MYl AHEE “olgUhe-e A9 BAN'= %o Pulchritodo
splendor varitatisgh= 2}dol= A Aol LAE A9} ol ETieo) AP
Hel Qi FFHASL 530k

7) “olgthE o273} “olEthE AY Y A% I “olgrtke’Y JFe] FYUSA &
o BEE A9 Aee 7 AL 9 AXY o o|2L EIsH 4ZH
< o o} g HFHHCrease 2002 AIBS 2003).

8) o7]elA tl A Y (symmetry) L Z-$, -517} 2L BAF dAYolEr|RTE B
HYPF ot E2iae] MEAE S0l HEAY Hd gy WA gedgs
e E e AG-E gt opigrelgle] dubaiAolEe 1 AukEQl
‘WA & wEse YA L FohfEls AEE B8 YolFtHMainzer 1995).

9 REGAE FT3E “olE0L e FF FYHAEY 2ATE 2t} AR
Aol F=v FAv 19k gy HET o|8 S Hrpshs A9 u|F 7)o
“ThFA” (diversity), “$-143" (contingencies), 1231 “H) T4} (irregularities) o] 2}
I ¥H3tHKuipers 2002, p. 292).
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(McAllister, 1996, p. 91).

agAe-wete) wjAel gau-71ES ¥sla A4 &5 o FURE
2730 AL QFIE, Ui ofd WEd B digo] TERHLE t
2th= 240 7hsaith & geAd gAY 22 A3x e b4 71Ee
AgA o) RHA e ulgA, &N vF 71Ee BHFA g &
A Z@Folghs ol A718 4 qU7) WEolch of HolA Hets} oz
ZEH . Zolg Fxde R AN

ol -EAY sgel Hakr] e deAold Ui 2L vF 71E
o] st} Zash) NYE 4 A& 2AS WA 478 & 98Ut o 20
A7) Beraste] 252 Beo)A ‘AYste] P2 (context of justification)o]
ARSA =23 FAL g} o|FoA7] g o7le) oETEH 22
ARAQ NZo] ALT AAE A ok 2ok old) FIHA e RR
FAEL AQA 1 A S I 2E TF 7IF ol AUH
gihal FA3ch add Fae 4L ASHA G2 FodEH Ladl
V78 Bk olg), FHeto] AAlg Holgkd A AAZRE & RA ¥
. 24 gadd dEME o)F YA Ak AF FAH 7MY A4 A
&, Q259 HA2 A 1B HIAY $3F 2P geieR He
3 2 7HA U2 AgEe] &8, g g o&8S desita s
E.2A% Aold 74T 28A ol vehdth ol 5 tidAdel o
M= uisaA dyehdoh ATl deidd gAY AME= Aol =
Bslehe B5S B gton, A& nF JEd %E]‘i}«] ggol
U g4 F8olu g2tk ol g 845 nejs) B, A iR
_ 347-‘4°]—’ ARAY vF T -45}4 Aoz ZAeA gedn &+

) 2839 élﬁ«l 73%’— 18A1]7l‘2<§ 71}1];— X}doﬂ ?czns}c 73°](wonders)a @
JAoM Tz A Aol 7P3 olErhe Agelam AARA, 1947]
o]Fo) o]2L Ol ERA YFIe Ado] olgth Aoz FHY| AR
o] Afdx olgcigdl RESE Azl E}E} “Pﬂf- E.ai—r-t}(Rueger 2002,
Parsons and Rueger 2000). _
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2ATHDe Regt, 2002).
BetelMel uld 712 HgEA - Hlodd AHolatm FASAE @
3, 2903 “Ade] obETHo] WA BEol e A EAFed
AR GORAE I 4% AFA AT 4 e Wiol Hepusta
W2] 2Ef(James McAllister)ol] <34 AJA]| = {cHMcAllister, 199, 1998).
WA ~HE olF AH37] HsiA ‘WA A (aesthetic induction)ojet=
Mde SYRE, o) Ade HFHOE A WS AW o2 A$
dle 1 o]&9 vdd EAx 5 /e ¥, o]d HHo] A&HEA
28 A AN Yobde 54T v1H H4o] FY Pcanon)oE 2
olAtke AL ouidth ARATL oleld v PP “Jele FA=
wolkgolin, 1 olgE ofd el 4FA Foy wAS wu Y
t 7Ment ol 3 © B33 e ddske W Aol 2 & ) Ug
otk 4FHos WAYW FY Hete 1 oJ&AAS A ‘BREF A

2}3) (visualization)ghe= U]3 7128 AFTHY vy FHoR wolEA A
ST, o) A ol29) AT TSN AT TEAolEke A
2¢ 1A o) FEwE FAF Avls BEUATHE Foloh |
Wze)2E 9 A FelNe ulE PEEe] AZkl me Wk,
e} Tst BofolA Aol ¥ PEE0) Adsol AgHT Y AL 7
A9s) Fo Bet og ol @ AL, e FF /1FS HRA - wY
Holr] d&9) UH JFe FuH - &7HolFE FEYe IRHE 27
2 ATHY. BAASo] HeH Ao MR 248 a4 v)F FHS
s, ole] wlEe] o Adg PTET AL M FHL, dg
g0l dgd FAVES FHA WA 72 BB old] HlFolM A7
o Azt YRE BT AN FH FANG B2 HaelA
JFETHE T} dgo] ETsfe olBTheo] 1 UgH ¥Ho] BT EU8 R
e A3 oA, H&F e BF Aol 72, o4, & JTE o4

N AYE BET, olsisky, sk HHold, od BEe Jge Fu
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A, -0, FH-EAFH 22 olEWAH Elaeze ddeA T
g & gl 489 Ao|tHvan Frassen, 1994; Feyerabend, 1994).

5. 53} oj&e] FEAeL oUA B AR

AZAY EAE FHA PR ¥ & U RS A B 7pA B
(SCIENCE)e] QI el & 7HA o &(ART)¢] Qe Ro] oheh, cryg
8}E(sciences) &2 thgg #Ast %%%(sciehﬁﬁc practices)o] glom ol
A% choie deSns) T& T oS S E(artistic practices)o] Yk
£ Aotk Hlgel 49 d2 souA Hutgt vie A4%e tgsln 4
Ao} Nz oA FFoZ FAH AL setetw, Fkk w& Aol
of BRG 45AES o A B 5 AL B ohe} 3ty mge] Aolrt
% Fuez @old Aol ol 2AEY(pectrum) Aoz AY AYL
¢ 4 ok #otw vlg Aolole Fshwvscientific illustration), 7)4-%
olg3 sz} QistelNg Atshe} 2ol BN AR JAozE B
5 AT $8elEEE B & Y= 37 o] 2] =4 @chElkins, 1995).

-

op

- | EW, 51 3t 0 — 712 08

i
re

d

st — WPAZS, Tt
A

OlE, ot st — ol

Z¥Hoz Fesdd Bee ded BAE oeR 2o+ Bt
4% EF AY(representation) & FTHHE FHFL 7HAH, o] AL
g3} dgol AEAEEE W FoF FHS AT YA AFT B
SEd, B3 ALY, T1Ee 04T A&, 93 et 52 2F AUe AR
34 Tt of&o] FEAgste Weold 1 Aol

Aoz Y= I ofyAD ARG WA dgo) e FPAY
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Djsi} ol 1 4T HES 9B AR

I BNE LT Yok YAt FRAOE g ER WY} A
7 ESA Stie 2% BES Hol 130l @ Eeldl A3} ADo| YY)
Hgolgn A4 & YYD A, T FYL W vzolheA 42
W, BeP, 2AAE Wsy] Mol e BT Feae HolME
FAAE BB & gk Zulds 7S AR o) 8d) 9L wolA o}
FiEdYAE BE BIZEY A3 o822 Holde ZHHY oj2g
AXZ{tHEdgerton, 1984; Shapiro, 1994). 3}glo]s} e AhFS 2AYY
2 Ao T WA AA 93 P 3y} S| (William Hodge)e A7
9] EREEL A ol Aol A/, 19 18-S FEE(Alexander
von Humboldt)7} “A3 A< F7 o]&"(theory of typical landscape)S 3t
zx § 298 7|98 §tHPang 1997, p. 148).

AGL W7l Hato] ool JFL FNE ALE FF Folank 2y
2 A7) Bl J1EEHE gawe) BAL H3tw djgo] TAN A
44T A2 BS & Utk $HEL V8, A5 o, B3} ojEe) 4T
& W A9} dEd, oF F RAZE drt 9T st & B2AHE
(john Constable)7} 2]2HGeorges Seurat)9] 7$-olt}. £ AP W
d 1dE APSE BAS QAES W TAHEL AT Az U
Teh AQe A olF 71 AN 24T F AAT o FHA
717} Agalol S A Ao g 712 AR dEE ek
a2 E FAMN FES 28 AAY 713E4E P 2 23] HeiA
B8t FRIVNE Aok AEF)Pointillism)) FAZ gk FA Aol
g2 7 RN B “IBAEYY DaY 2F (18840l 5 AY A
RBY HES AWHY ALoEW e #rE IFuishschSchweizer,
1982; Topper, 1990). |

AR S8 FEAE o|olE Hoke Aol a) A= A, b) Al
22 A WA (medium), ¢ N2E AAD, d) d& A2} N2 ¥
4, ¢) A7k} ol Bl B M2 o3, f) F3te] wAT Aol AF
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gk 204)7] d&7tEd AFFHE ot FAAZ2A AHAE 2L o
Aoz Agda, FRauy HolAgE Mz AR AT A
8}Eo] “2wte] FZHRiemann's Space)’o|u} “43d FZ¥ ol il &9
A3 TAM(Maurice Princet)ol Al F3He PSS T LA lew
(Barthel, 1992), o]&o] A2E 5o oo} AARL 7[&e I A%
oS Aol goe o529 ¥BEH A=E A= © AHEFHIUh
AT AFE 2 B Hudar oulx, £, gd27)d
W3 M2 H4S AT o, derlEe ‘YSEF Wy 2o
sate] ool ulHE AREA ML ckSchwartz, 1995; Taylor,
2002).

H3to] oo 2L 84 AFIR, dek A a) M2 AH
719, b) A3 AARS] A3, o) A%t i, d) Aol A M2
AEe ATt wZEp2(Vesalius)o] A KA 7o dfaf,
(1543)0 vehd Algata AHAQ R es 3t #7t2(an Calcar)d) &
& ugton, 1847l Y sREe MR AW AHT Holeg 9
AL gl 2 (Albinus)ell Al 3171 whdelJan Wandelaar)e] =8-¢] ZA 3]
dek. 17417) FHe idd=e] 3she A3z sojdlzd A A74E
AZE WolfFo] AATE T4t FES] Fe2 RHFHUA FAl
olgig MATE Ay, AFHIY wHo AR 22 743} 7))
£ 299 2AZ & 1847] 4T 3Pt o|E(Joseph Wright)x 78]
wol Qe B A& B 93 AP =AY Az B A
2 s&stn QUHHill 1989). =F2 AZ7} 2#|(Etienne-Louis Boullée)7}
AAF AFEAE 7EFY AARS 5§ 78] AT RAE0] 4R
Ak

Yito] ol PAn AEH| Ut diFo] Hefe] AFH HIshe Aol
FEAARA, ded A3t dFste V5 Gz ok g el
3 HD JIE A3 ded ZHES d7A gARle FH4E Hzn)
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D ofa: 1 4R HES Y3 A2

A7r9 AEEL &% Y&(Robert Wilson)o] ‘At z}8¥o] A7) Azt
3 AjAe #H3e| g AR 3PS Folzl A8 “BE fEF o}
ojdg AFE 7Y BHUTHPloeger, 2002). H MTAAME FHstt
d&o] vhde] A-F 3], HAE, 3 e T2, AF o] ¢
AL 1o, ol2fdt Thgo] Tkt Aol oA A= kD Fujef
Mz H5ta oz g FAZ T 718 AAH7} 2008, 20049 23} of
AAA 4% AAHYD, 53] AT JHRE] e 38 woltid
WA AR, 2004). ol A olejdx HuH, WEFHLE 7oAl o
77t BAALE g 7 T 7139 30E AlTSh
EE d&vte o] A3e gFFez HAdte v sEe

Udh e dizd wAg 22 ded g8rle ) ¥ ¢ A
283 &2d BAO disiM 428+ de A} 7138 AT deg
53 Jehbe 8t giFshs @r1deze geialt A7 3te) ojn|
ke gold (HA BTt Bl £F uAGH A LR
opjAE YFolA B = Utk 2FZAW J&g 53 FIHE g
ANER g Behe] o] opyldhe thdt AnES vg Adsina
&3 BA oA, o] e TR FUy PEFHQ HBolgh=
S Hxg AGY F A & FH, ole AR BYE W #HF
o ARIALE ek BAE O AR Ao wE 5 ok

=]

A& o}
-
< T

oo 2 dgo] i oldle HFHF AlndE =&o] "k B8 #3}
Ago] deREFes AN Ao §83AY dEAFAM T 37T A
of < EE AT dEshe 49 E&S we AL ofth aFAT 9

=3 43H9 2olghs Ro|, AA 2AF FAM FEFH FE Aolo 23
o FE23 AAY 23 TAY F734L o] AAY 2459 BA A

11) o & E°] A7ty Art Institute?] Science, Art & Technology 13 ZgIsg
Hek o] T2 igk FRE http//www.articedu/aic/student/sciarttech/
indexhtmlo] A & 4= gjch
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ANztste Fsta, o dH 24 B
A o3& =R, #Ho] glof Hol'd AT Atold 2R BYS
U Hsitis AZ4E R4 Zolg #3sly, ME g R Aleld
< 23, o] EAdks RE A2 A4=AX A7t 8, 2 7HA A9
Aoy AEE Ze Aojgn oy, oy AliE HEAE] AR
Aot MAS HAdA E o)A AT Y FeAe Hilske #A
dx agi2 FgHe Al fHelgn & F Sk olIFERIE “od
HBeize FANY AAAE et Hed, ded g ojse 78t
§ 34 =Yy $AE FANTIE LFE AT F A @ AdE 4
e W AAAYLE AR, AAE, A4 B8, EAL olE
(understanding), ‘A}3} st F'E FxFed, 2 o)fE oA vz 1
59 Almg) AP FAASE 942%7] WEo]tiHolton, 1995; Miller, 1995;
Elgin, 2002; Gibbons, 2003; Root-Bernstein, 2002).

dae] vhdo] RAAER g WS WAt AR =S
Ae e Aol 1AW d&Te) Mae BaolAe) s 47,
FA7 N7zt 2948 BUT £ 3, BEASAE B8y F448
G F A= 1S A7 8BS AFH = 5 Aok ol Heo] 4
S2HY 42 e M F9F £5& FEhg THI A9 FFQ
25 d¢ o 4L oaletn ¥ 4 e, Hold 43S R9 AFgAE
Z 057t ded® A 27t AW AL g5ty dene) FAMAY 3
E4& A7el B o 43 $do] oAy Aotk

FE AES ARS B8 Aol A FA
& us

rﬂ
i
2

Y
o
o

o oy ¥

4714 F2 GEAD Fok5 nee HatAel vev)

3} ]
e e FAe we AR/FE galM, g P AYE ojsel,



et olg: 1 ST HES A8 AR

02 JHgs A %S Foh 2FAT A5 de o Aoldr
27 A2 £E BN fe7) 599 Aee WA ydy
ded 43, gety e ded Y, Ay AN ded 39
A Aolel] e FAMT FEAHl ke Aolth ol @ fAMH TF
& Aoz SEle A8 dzolgks ¥ £3 Aleld 14 8
& glov, Batst % BFo) 40| e WRE HET 4+ 9tk 28]
A £ Fad AL AL s dge FRIT, At AR
ol & FHHoIY, "HIL AA JGo| TFo] HI ded A
A A ol E'ﬂr°l e 49 gy A4S Hees Aotk il v 3
a7 kgt U ¥(resources) T A 2H(constraints) S 7HA A2 FolW FA
£ HAsEN = FF 7189 o) Hol 9oy =YaRo], d¥
7he ZA7A FoiRt RHI AoF slol] vl&E FoX EAE sHASHA
71E & W] AdM =Hse WALz de FYS Tt
WAL gefof gk o]FA B o, A5t & Atoldle TrFE HAo] ¥
R il=s

H3 dg] Aie-s nFFeeH LEvt 9% M A% 8
< ded iR g Az 3ES AR, A A4St F88t
the Zojh #3Hy gt A 2Ads, deit riviAE, 24
oj4de) A%, 3EA ‘A7) (visualization), AQ) Aol obd AAtd] o)
& FAF olal, dAFHe] Fel7k obd U9 Ao EAT AFAA
o] Apaet A5t wARs whA] Hsto] Ao =iy FER 4PH
Aozt FAHAL, wEx BEF - WA FH3F ol AAFH AL
ueERl Ve NPT Fol fle AAE s e, ole H3td 4
8 73 g3t Aol 478 oAE AT Aol AT A
e Adske Aotk #A3HE FoMe] 1 o= wrti: HA3A o
23 AT F7H AL AFLE sfof & d& AAEC] okgHeH A
& 277] wid] 478 doa FAAY FEHY ArE oA HA
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743;_].\?5 L8] [¢) glo] = s 3
o A FHetel o] mgtel Fagdel tis) & W o A Be dd A
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