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Z” (Relation) >Rfiliid E 45— “XR™ BR T MY AEISMERRR,
m “ME” EREWNE AR AR EI,

D #EE = F4ERELER (D1 R AW, D2 #EHAT. D3 JA5HAIND AT DAS i
=~Je (Michael Polanyi) HIRIRBISHATIRARNIE 512 o W2EAE AR
M CRERIAEE) IRUE T —DEE MR8 ARFNRPRIRE. BRI D
2 “Bamn” TREMGERIBE . TREBTERMEHZ. HAE RSB BARBIAIER
B, RSB F a5 5 BATER R, ERERIRAIREES) . ImREA
B AARNE” MBS, SDE HEZR IR0 =2 MR AR E(L: D1 (R SCHIWT
— A MBS0 1 D3 GAFFIMT—AAZERAE) BRI EA IR SRR
IO E L, — DR FERIRER Z AT DAREHIT “IX M7 T MBS R A+
F” (DD , TRENMWE—MHBNEZR BT MNE, RN 24E
AISEERTEAML S FIE T — MR rl M 7 Ak, [FIRE, — DERIR LA 2 Al DARE
HIMT XN R EBEAREEE BIAMEEREMEAR”  (D3) , HREAKHEAR
IRASEERAEM S 157 T — Pl B MR A S0 T

BZJeREIETE D2 45 EAEEER, KX 2T “MNEE

IR”  (subsidiary awareness) #1 “fEriEIR” (focal awareness) : HFAIE
F— AT I, BT RERTEST 7 L, AR EE S FIR

— BN SPAHER R FERNE 010, HIXAME RN TR AR rE =
KEZ, SDE HEZRIX NGRS PERNBI TR B RGP RIs T

H1, D2-1 £ D2-6 (RER D RIEE L T WBEIREH —— PR FEEINREE
PUTRRT RN, P2EXMEE “WIEIEERT D2-3 TRIMT" , XEHRER
T, Baler). WER, HIERERXMMNERIRNRmaTH, BSR4 H
2 AR REE S BRI — RIS B EIR BB R WEMAX £
AIRSE, IR DARESEE R, BB RIRIEET I S AR a7
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FRBAE (WEML) , BREIRSBREI R R AR N I
LRV, R S RIATIR,

TMIX

¢ S. D. EET1MESHEEIE

SHEE (FiK) NMMARBEER. I ERRAIRAR —RHE, B
eyEs, BRI LEM,. CAMMSESR, e EXHNEFER™, 28 RA
UiTE RERHIES, D 45 (ER) NMAYZEZE RIS ARTIARHREI R — MIREHH
AEPERRAER, MBUTENEME, MRBENEIE, DEEEZERER, 254,
ERANRINHNENAS %, E 488 (M) W ATR NS5 A R ARFAE M 2428
—EADFHITUR, EEZBFRIK S, TERHTIRER, XEARREEN S 1Y
BEEZEH, WARNEEDN D RIRIERIRE, MRS DAREA R85 7T,

SDE HEZRAROIAWAE T BAIRAZ S SRy ' GIREER) , 2
D NI4T (AESUESKRIR) |, MRLEH E Wik T, Sl D e, REK
B S WA R, =& —AR], EEFRFIEFAET, MSFERR, ALK
RARHE, BIRTET AT BRI 55 T D AiEAVHITRE IR S IUTRARCR, AR
filt e E AR AR D JE B A &R GG —— X AR L IE RS H Al

D 4i[2 72 SDE (AR R EBREENAEE, WREARNROPITNR, EEE=
NFYERE: D1 2R SCHIMTHERE, et MBS, A R EAS R H —— I B
BRI SRR “SERERHR H FEUEDNEE N ST D2 ZBIRIEHUTLERE, BEMIA
AHEWE T AER 2L D3 BIAFHIMTLERE, et AR AIE, T afHK
3, AR, D15 D3 W AREBERNAD TR, D2 MBIt
[ () #R  FIE T

SDE BARAR I — MR 2 A E T B B SRR A RS R AR — D RB,
SDE FRIEHK —RP “KHH” HkN, MEEH T — DB NSRRI -
HME-THER R RIS, (EE R RIS R IR Zk— Voronoi B, Delaunay
=AEIy. ARRTTIMAEER. AR — T SDE BI/NPIERER: X8
FTHAHNROFEEUE WA SRS ESAISL” |, BER T
X T 5 “ERT ZEXANRERK. MG, EEECAELENH TSR
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T BB BEL ZRE 2N ARGERISES (B 4EER BT
26) , |HEVBCANEZE AT 2 55 IR USR0S o —— X e R RS
BREL T I, M ERERDIGFERN, —DMHRHASENFER T SI0
HEmhrzERBh (8SI0) FIRHMELZEARE S MNEM, MEs S FEEZENM
SRS, X2 SDE MIAHENZ— B RZIEMESE (% el s afiigity 3 30
FERS, TR RTR (ERMgE) 2 A AFEZRIZOHSUR
il

XA “EHIRIIUE”  (self-referential validation) & SDE fENITAIEILHI—D
BHERME: —PXRTRNENEIE, HESRREA R IR & B iR elhE
Sl —E N et 2 BT &R, SDE M 7iX M HIERBIEMIA : w2
SRR TP IR (BeAIgR) &R (BENATHRERR) >ak (2
ANECHEZRIIFFIRR) —TH4E (SDE ZHEEEINREILRD) 5B 575,

% & 0 iE
D1 5 D3 B ARBE M 1B, D2 UG b b R imiE,

B4 Bk

SDE HEZHEINAIRIEI N S (454) . D (ERPSNNHRIE) ME (%) =g, {8~
MR B CRPER T IR FRAEFIHIZSUST WA NERMEM R EER S &5

17 R 2NE? NI S WHTHE, IRINAER ATRE IR 77 A HBT Y S 2
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D2 BB M7 BRI R — N AR AR AR D2-1 [z, D2-2 FEH84E K,
D2-3 77 EHIT, D2-4 Z5H I, D2-5 REKIK, D2-6 RFHHEIE, X7\ HL[F
BT — DN ERBER RS, REBAEREA SN RETE T B Ui, B LAY IE 2 2 R
PR “ERURRE” —— 1 B2 19T X PR HEA T B I =X R R AR R

& BIAHHEEIBYF Y AE M

TN IEINREE R A2 SDE BAROIA B,  TiEat A AR S i — O
iR, 1€ SDE Z i, ZAHIERCEMNARFE MBS T 78 L Tm ],

Khiffr (Graham Wallas) 7E 1926 fFHEBEEE (RAERZAR) g 1761
i EAE YR B RS (Preparation) | fafi? (Incubation) . ifE
(Ilumination) . %E (Verification) . XZANENHRE FE—DRAVER
WA, BS50Z5H. B SDE (IMAE, KPP BFEm N EE
SEERGE, F—, B g VS8, HRAXD “RBil—1TE XRm
A MIRSEHUEBHI R —NETAET ——7FE SDE Hr, Hi#E & D2-1 ONFIERE
R, JEEWK E 4EEREAZE D1 R SCHMT Oubsmakans) . £,
TR, TRRCTRY “ERBR” N OCGRIET B R A —— AR RIS
OB ARETERE” , EREMRERNEZE, SDE MItAEERZ: KA
) “BRBR” XY D2-7 X0 ReasRiEEE M = H) M1 D2-8 70t (ZANT51ERY
HERR) WEsE, m “WE” XMRE D2-9 A4ErRAERNZl, #52, SDE R
R ETN, e N RAETH T,

f S Ek/R (Teresa Amabile) fmsEEIE 519 (Componential Theory of
Creativity, 1983 £EfgtH, 1996 FHEIT) MAtZDEEA R T eNE ="K
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g3 SUEAERHRE (domain-relevant skills) | GliEfJAHEFE (creativity-
relevant processes) FIfEF#IHL (task motivation) . XMEZES SDE 1 S-D-
E =4GR RE N N RER: P H/RE) “USAHCERE” XM SDE [ S 4%
(BEAR), AIMERENAGE ) |, “GLE SRR MR D 455 GARHRIEL
), “ESHH MER XN E 45 (RSNARITESIRILgERER) o (BT
S HU/RIUNEZR, SDE RANFETET : BIEHURE) “GNENMHERER" 2 — P REDL
AURARE S, MfEEREE T “AMINE”  “TAEREE” P AR E AKX TT
57 FZMARBRIAR, A5 HIXEERNEEFS], SDE i) D2 Subds
e TR TR H—EE “QIENMHERIRE" DN ARPE RERNKE)
ME=2 (EZARSHIT4E) , FREWZIE 1 &R 4R R,

H/RMEE (. P. Guilford) 7E 1950 FEAYEENOHE 2 FRE PSR H T 50
IR R4 (divergent thinking) S5ER&E4E (convergent thinking) AJX
7re REUBHEHEMN—DMERAZB MR ASMATENESR , REE4ES
MENERAE— DO GRBIME—IERRER) o XDXTERNE 7T aus
P T BRI ——HEZEANE IS (TTCT) A AL RUE4E 20 &5
tro 1EM SDE WMAE, &/REEMEHN /AR DRI . BEIRAX
7> “MEF—HEZRARLET 1 “BREREET o — N EEERE LA A
F&” NG T AR GEEHNGAIIEE) | IXMRBINALE “iE K1
BN X MERNIZT—ERANFERZHEILE, NENFERE 2,
HIER) D2-8 SMEARIER — N AN~ E AR, ik AR S 4
TPR— RV IR R AT RERR A HTE X RURTREME I, S /RRETER A HUR
HERE QI ANPIEN B Z IR MR —%, S8BT —DNRZEER: D
N “BHEZ R 2elE . SDE NIEMWHX 7> TM#E: MHEZ SFRAT
ERREEY R (D2-2 FEEARNZAEL) |, MElE ) RAEZRAR S T4,

&% (Edward de Bono) AY/KFHE4E (Lateral Thinking) #ig 519 5
SDE A2 RHIK R, MEEIEIERMMIRA T —DREIIR . AR B4 bia 15
CABKR “YUm” ®RA (Frzoy “BEEA4E” ) |, melEhFEH kLo AEX
BT OKF” #BE, XA LS SDE 7N IRBUE RO & S —— 3 HUR 4R
PN FEEAEZRN AR EBTT, APER4ERUFTIEE N, B AR 4ER) 22
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i (EEEGAERECEL > SDE FrEnmoc ey : Mgl 7 “Bhiisk” Ay,
HIREREEIE “BRBIMRE R Bk Z EA2"  “fH A& A RES Bk
th” o SDE MEIERE: Bk /NIERSE SR “KPEsN”  GIRUZREHLE
), e FEREREERBUERERI &) , RER ‘Rl rrmFE
RR” () , B2 “TIEERPBURMERTREAFEN () , #
5, SDE NEBIERIAE B4R 4L T NEHRIERTE,

REMRE (Joseph Schumpeter) [ “GIiEM:EK”  (creative destruction)
513 B MG A AR S T AR — DG R, REIRRTE (BEEA TN, H&
FENHRFE) (1942) HIRUE: &FFRBIZOSNNAZEESSMREESOE,
2 MR e T, RMESCKIHEE M, RS iae” MR, X
5 SDE i D2-9 Fr4EmiE—3—— A4 RIBANEHEZ, MEFTRRIANESE. BiH
NEZR, (EAEER T REMAF, SDE MURhFELE T 0 ARTRRHE “SK” A1 “OIE” fdh—
MNEIN R A RIS R, 1M SDE R TIX NSRRI NE B —— e f 73 AR S
217 CGEIREER) , ARG RE (BRERID , BEMMENZ T RR
GRIERE) |, REAAALENERES (QIEMSRKERNE) . REBRHEIR
TR, SDE #iiR 7,

¢ RN ENHESIRFFIR

NP BT RA RS ASESCIARILERER 7 Rt —— R BORRNE I, B
TS, BIraRiiR, FERENEE. Trlime—= 2 " PER
HafTHI . B (John Dewey) £ (FATANMTELE) FRfiliidRy “HIRZH A,
ZHRFOREIMR” FBHEERE, HNEESHIER AP ERN BRESRA, HE/R
H RS R e, HEARBTHEAP RN —NEY, B
(Michael Polanyi) 7£ (DAKHR) HATERAT “MERIR” B BT
HRTERIRERE, SMHEAN FARTIE N AR R — RIFE R N IHETE SR R
HIEBT. S, ANPERAIAERIRSE, WRRERSZ TR,
GHIRHTRRACE < T2,

HAPIEA —MRARR: BRAEIL, SRERITE, ©r] DHEIRE#Ia 15 E
4f, HUCTAMRRERAMNTIRAL, £/ PR B HESRE AL E, J7
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AL SN, TP R IR TR, BRI, AMERANAE; EKE
SRR EL, M MERIEMREIIRERE, 43— MRERAAPELR
WA, M EARRERNEH 7 ESGE; B SEIARHZIHL,
ROZRITHAER AR SR Z N, S —DHERARS IEEHPHEIRTAN,
MENZERNENR T EELR,; BMFREEAMEER, RNBTERTEN
& A ETHE SR,

XA R BRTE H &R PR AT W, — MILF5 A I AT DU I 7S A —TE S
BB — R EZRVARLA. RERER A, SF—REIHEE R IR
B JREMEIE, Bt ormlt, HEMIGERE “TRDX WERNIBIT,
MARKIADFRBE, 7 FRIEAATZEA AP IO, LR =877
EIANER, EEMAEMY 7 MR “FIEA s THRE” — X2 —XF
#E, AR IERIEE,

HARRME G (Lean Manufacturing) J&75N A 1E TV VU sl R EN,
FHAEM 77 D Sk (Kaizen) —RURTERUERIAERERN, X
—NIATHAT R RIWR NS BRI (D2-1) . RHS0ETE (D2-2) |
SEhEGE (D2-3) « PHMERER (D2-4) . R (D2-5) | BIE4ETT (D2-6)
XETTEERERDERRCRMER T2 RIS, EREmHEAR S~
RN i —— KO B E N R R R “EBERA” | e — M E a2 TR
REZR, MAANLEI B R BRE TR A2 B4R Kaizen, (@ 4,

[FRE, —DEIAA] U7 AR A s BRI, (5 AT
daZtr “HEMA" RRERNIBIT, MRS &R TR, 740 i
iPhone IRy, NEIEFHIURSEL RN HE) |, MREFTEX T “FHZ
27 —iEENEAANE SRV a8, XFEHE X, NPERS KT
AT,

XA RRR, B ehE 2 RRAH,
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D2-2 A BItERE R (BENIRIGEIL I ME ML 240D |, D2-3 BUTHIAERE (HET
M) , D2-4 PHEHREREL (FUARTN S HSEARBRZERE) |, D2-5 J@id klafg
BRI I 58, D2-6 IBIESE0 (B NREFEHMNE) o XHMEIZRI R
PUTEE 5 2 IR —— B — RS R— /P B EIEIR,  1E 21X =i
FI7NPRIBTT, (IR ST AT ATEZA & A IR REAHEZE RIS EIEE N IR RE,

{EX ARSI SR T NP RIR . IR SN RIB TR R AL
—MNEER “BREET RN — BN SRR ATEIR, WRHR
BRI E XA A RER (FLan it RAHEFE RS ATRESEHH ) , A
PEARLRINENAE—F AR “BURREA S EERIER FENZE D1 B
BOSCHIWE, mE D2 BiEIHEZR A AL,

FIFESTEERZ, NEEERESCHGIERE PRI TR ERFER, &
E “XOeH” B E (Duales Ausbildungssystem) J2HH5R KIS
BINGRMARZ —: ZAETEMAIRNL AR 2 RIZ S, BEATR (S HIfEK) 55
ERARME (D2 R EANETT) R, = RIS 74 v DAE— U8
NZERRR RSP BIE R, T E TS L RS 2 AT AT S M 2 ERE 4 ——IXIE 2N
PEKIEREIET Y, “EERNE” KSR ERERANRE, mekE
VAV 27 DT e

R ——IX B —DRBERY “RM” —— R E TR B L5 LI Q1377 T AR
AT G T REMFE, EEREHME M Google, Amazon s(fHE
. M SDE MMAE, JEFEAETET/SPIERIT BT 8T BUERNY : = il
WABZLSATIRUESE, UET N ABEMARRE" XA RBR DB 42
o KA EE T N T2 E—FVEERRIT E SemMER (SEA
KD RAREF 7P BN L 2%, EERREBRMRAE A, HEARMRR
] L A A RERIZAR TR E —— KDy “BaZs Nz Mt R A2 k" B9t
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JEFHRS T E AUBSIRAIZE, X N AIHEFIRII X — MR (REHERNIE, 1Rt
ARG BTk,

W E W iE
HABEA - DRARR: EHREE, FRERRIT,

BBk A

HAEHAETHK (Kaizen) B/RPHEERDEVHHINRBUREL, K047 Kaizen Y “Rigkk
& AP AR BHAAREKA? WR—IMHARZR Kaizen MARIENR, ERE
RIBRU 2FERIRALHR?

i R i %

KT SDE WUAMKICER, S =E CMAFIRD)  (1958) HNERSFIRNEIILIE, DIk
JER (BFEEamrE)  (1962) HXNEXGREIRMIE, KT ES RIS
HIRR, Z2RAE/REHE KRERR)  (1972) —SDE RNPRE S5 HE “FEas
A" HESEREN M, TR A BRI, dokigtt (alE
71 DRSS RIEHRILES)  (1996) fRft T HEERRGIME, RIS5ABH SDE 2 HN
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£3E

B e, THE: iR =2

24 D2 MAFHEEISUP I, = DB IR I, NIRRT ARSI
EHI4EREERIT

¢ S5ZIBES). SRS, BIUEMHE

IRBESHETE TS DR “ZIEZS)”  (deliberate practice) g
BT — RN TG, ZERT-RE R (K. Anders Ericsson) 19 fEHZEH
ST/ NI B HIRIE: T RBRIAZRIRATY), T K2R
SR, ZIBGRSINLRHER . BIRMIIEA BAR. BHSRETEX. BRIN KR
. mEES, M SDEWAE, ZIBGSIEFHIRNR 775 57E D2 #iBRA & R
BT R—8—RGITH R BEIES > PUT1-E— RIR—18
) , W “AEHMERTER” 1 EHETEX” BWE S —REE LR r
HEBERE

R, ZBLHIEICE M REEX: BRET —MEEN “ERRIR
i — I ENERREEIX MR, TSR MREARS, IMEEFHES
ks Efe =iy,  “SEREZE" MinERAER; BFIILN, “RIUEE" 1
PHMEZR R A E M, ZIRERSI A DB A M /SRR S, (TR ERER IS SR =
FE) , HEA2BISAALE (ESERAS) . SDER “ER” SRS
S — . ERMUESRE R (SZIEASHLE) | HERIHR
L “LERLEPRE R AT E RN T REFE N, ZIBGSI 2 “REhn
HE” AR AR ; ERSIERLE “IREbrdE” W RTRERIHTE S I ACR
Mo XRMERTKIE,
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SHRIRE ] LS AR &R ESY”  (adaptive radiation) #BEATIR
AN, &N RS — MESEWMTEHE IS G, REMNZNES
ASAL A T R —— R E A R B2 IR R SRR ST 5 A7)
ft. M SDE WAE, EMENMNIIELEFEMNS D2-8 MUK REZMFERIZ R
M B—, BIFE—D R — 424386z, SDE HgHiE
AR TN G HIART RS A, 8=, OHUFE “EBEIRZAML” —4&
Vg R AR E S ISR R B YRR, SDE 22 RE e E 77 A s 2 sk
To B=, RHIFE “FREHLH" —EY e R R R AR RRE A 5
—JEA, SDE Al 2 | i 2 [ IR RBER RN FEM A0S gt —. MEA]
— M, PR RAE—BRELRS A, B4 G L ZIgdhE 3 .

FHAERIRE SR 2 5 ig B 0% (Gestalt Psychology) HJ “E
4H” (restructuring) HEEHATHI, #EAIBLIRFAE LR, QL&
PEREfR RN RN MBIERR SRR “EH” — B T 2B 2 E
. B (Wolfgang Kohler) E#RBIEEL o, BERK “BE” n] I
FHSERBRAIFE, 2 XHAwEENEH, R (Max Wertheimer)
1 CBNEVERYE) ot T2 FEHE M SCE IS S X e B4Ed 12, A8
HZOEN “51077 BESsgEAE— M “N7 HEAN “N=ZEh” . SDE W
FHERE S SR AN EHERERR, (HEER: BUSHERNZEHN R4
A7 (CRAM. BIRMER, AP ERE) , SDE WHER T EAS LA
By “BiERMA"  OERIEEERE— 55 TR ORI — R R I ZH SR
WD o ASEEARR N AR “Aha Z1” , SDE MHEXMZIE T —
AR M EIHT B A Z H

* ERRZES: ELEWK

D2-7 M (Iteration) FIARFRI4ERE, X BEAHE Jeiis — MRS HEA X
gr: IR REE, EERAER K AR R ——FRER A, R
FERE, FIREROAEZR, 40N E—RRAAZER, ERNRE—HEE L5
AOELAE B e — R, PR A, ELEERR P —RHaR
K, ABOIEM— DR,
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RPN Z DN EE, RRENERZEANLRZHOPIANRIH HIE
ANIEN IR RAPRNEEMRE, mARER, — P HARII R R IR
A XN —DEE, ATET/A$E, @ LENERYIEMEIES, %R&T—

A BET RRTTR, TREREREEM FR—MELUE, SU085FRZEH
A, X ERE TR, e R NIHEENE T LRI 2

Ja, WREEERL T — DAREERIE, RS, NEIEREEREE, AEREE
AR RN, Bz )a, MTEERE “REBITAPE" , HEFRL
ARERER B THRE—IRERTT, &AL, KEHIRERREET

H

HEESTIERNHRE, FEIPRELE. R2EEER) B, REAZX
R e wae LRI RMA G, B 1, HERRA B AR iR
HE, F-AAETIR E—RERLF RIS DR, REEIX MER_E LR
oM, TERE R, BRa T XTRIEN—RIvRERE R
i, RHEAPOEERE, WA PIEIERE,

HIEFREARNZEENFE, EERGRIBTHELE L, B4 "4 7 B
B, TRSHER: R EAEERANRERAER? AR AR RTR
RBeE R NERR? 7 IERXMO RS A IESR, (15 IFREZR AR P0E
BRI HIRE—DRGEIME] 99% I, ARRI T 1% HEEET R —EfBoa
ITERER R IRAB A WAIRE, HORIAXTR, A THRR — S B0%
RENTFCTEBARHIREE,

XERERNEE & ERNEpEhit ‘T R2RAEMGEMSE” , B
Mt “EEMRZX | maEFai FEasRERe, HEaEfl, HEH
RO OB RE" . — D LIEWRIEREOETT R “Be” mEl T RRE
M, MRKIEAREIRH; (ERMIELE L, REHERTTREEREZSINRE, K
A TREZFMITET 2HEPRR GE" S ERIRIERER, TEONIARERA B/
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SHECIAE AR T EINEY, TG /- B SR FROEEAARAS “NZAAAERITEE”

¢ Bk A, BI5ER

XA “EME” BB HE BRI, — BT SL LESIAE IR,
REBHAABR, WELF TR —RREERNER, AR TUBAR T —
B. HILEZE, REBBMSER—FE “BH” NEENBEER, WeFEE—
FHEG M, HEAERRCERE TEK, MRELER. HFNHEES
[, BELRIRRER: IRNEREEIAETIR. EIERERIILIRRFEEE AT IR—F
NE—BEFRIR R = 28 MR AR MR-, 7RSS “—UIRR . R
FPIE” BIRHE, JLPA] DAFEfREZEL T,

AP EIE ARG — R AN AR R SL N EERER—& o™
AL L —hREERSA, &—R5H AR KBRS — R, B4 REE
T R-TIEL” Z)E, SWEFESAEXEREEL TR, A ERRIE
PASK “RBMEHIT” XANERES, e ME A=A N, meEE —i
Al —E RIS B 5 A mRBCR IR E 2 P, XAEmL B el (B AR S
SNSRI |, HEBKRERWEEE R THIERER, 5Bk
(Clayton Christensen) 1 (QIFr&ERIESD) AR “RENXAH" W, H
SDE APistid: MEnEAENPIRER G AEE BN, MHEAE R RA FAE
REEH, TR AR ERNEN—— NTTEEH IFAEZRE AR, RS
%4,

ERZHEAEREMRZ, —MERNETBORIEVIGHIEN AT RELN T HIE
ARER—REIXEE, FATAE, Atk ESBER K7 25, EasE
A E—— ML E R RFANE S T RRSABER, 12 ST E 5 A
o HERHIA B R — NRIZRE]: &) e R T BURERR A I —FE
BolE (RERERSY) |, B " ZatieEEEAOWRER, e
BT BN R R R —E L i b BRI - T PR R, A AT
BRI RS K8 H e RIRE R —— B2 5 R 75 615 &
HUESH DU A MR 75 &8 H K,
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P, MG R ER SR, TF5IRERRRE HA—2, E2
IXREEERHES, S — DNMEBO AR WA PGE R B XEEE TS
Wi A DNA Z IfZ EASIAIILAL G R, XA H FREGESIN, MM s
FEHEEI R AEAREON, IHMESE ( “IXHENIR DNA” ) MRS T —1 “F%




CRISPR : NERERSIZIERARIETR

WEAVAETCIRTHRA AT R ILAL” O T — DR SR, R H
CRISPR AJg R — R R RGE, % Tk, 2L EMNAFE A ERRX— R
(e RAE) , FEHHINZ D ATREEADHEIFfF5as, FH ZAIEAERE, J&Eb
TR B

D2-9 Fhet: B FoRrEHEEEIT R ALE 2012 4, #5494 (Jennifer Doudna)
Fyb/RERE (Emmanuelle Charpentier) BIETESSEL T M “ R Fztl
Hil” # “RIERE TR WA, XRHERNSER AR, BN Z D2 #iEK
BT —— ARSI E S A S B et s A A A i dmfe T, ER—
D1 ZHEAENEA ( “RNRINEEMERERZEY, MEERTE” ) mk
— D2-9 BHEMFALE GE—NBiENLHIEE SO — ARSI T R) o B
IRIIR TR S RERZEIZE), SDE N —SHm TiX—328 2 LR S B85
— AU R SR, AR ERFE R, AT S R R

CRISPR HUSHIEA — M AIEISRIARIANT : £5 H RRINIAE LR KT
CRISPR ZINRERIIESCRY, MEE] T 2 X EFIATIRHER. HRAREEHER
2 ERZRBHISKIRIEE" B CMERTET o IR ANPIEBE RN AP
HIEEHREAIE: FRRAEIFERNBIT AP E, MITIHSeXrbntz “EEaiE
RNBOHERLE” , AR “RERE T — DAl TRERIFTTA” . 5EHF
I BT ABEERS, SRENEBL, MmRENERT—2Is AR 2
FREZRTCER I, XD S P RIRHR R A B RIPFHRG AR
I NFIERTY), R RGUEHERIE =P HHE 2,

HIR—EHE, CRISPR WAIEIN HAVEENHE—B 25 £, MEBHED
F. REFIERN TR =D — SRR 7 L B ARSI & A 1Y
MR, A RATEMAMEERTES T CRISPRELEM FEY, 5HRMERZE
FHEZRAIR T T ROSUETEBR N, ALEGRITD/R e 2 R TRRNEZR RS2 T
N A, B—RESEERHT E RN, T&E—XH E RIEAER R AR 4R At
TR o AR U AE3E BUE A B — JURH <RI T —IXIE
& AT T AR R TR s i ——FH4ERIBER B 2 AR,
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& FHEZ IFRIINERTEF

CRISPR F4ERIfESLsg Mt —H500E 7 “FHA4ERI A RS MERTINERL N o 2012
FEREFEGNFI VD /R ARG X R £ )5, CRISPR HiRTELBEEING IR T —L ikt
FHIE A, FERIGTT MNEIC AT RER AIE RIS ——2023 4F, 2ERE—NET
CRISPR WJERIGIT25%) Casgevy K15 TR E 25 Jm i, M T8940
o TOVGURII T “BERGEIEY)” — SEALEREY AR, EEmEEY
FURKEY) B S R RAMERES, eI AINERR, ERIKGIEAR (gene
drive) #HEH AT KIERI F— @1 CRISPR {UABER “IKzh” 2T
FEEAR,

M SDE #ifa&, CRISPR HIFHEFTH T — A4 hY Rl @i 2 Al —— X423 A i
PRHS AT RS CRERImER G TR SRAE MR ER Y ARG BB R gmdE /2 75 B 1 4 A
7 BRI R G ERAHNASER? ) BIBERTZ2NEEN, HEE
= (2018 4F, HEFRFARBIEZEEAMMEH CRISPR 4ifd 17 ARG E R AU
BRLHAE) SR — MR R RS B AR D3 32 5 1) — | H 1 A PG FRAE
EHEN NEMIGERGE" TSR, XDNEH5IR T RRIEE R e HERHC
MRS EE— AR SR S GICEMEZLMIEEHIE) ERnEmPHER
BN AR,

CRISPR IR R T FHE G RINIEEIR, — HE Nt AR A
(D2-9 FHAESERR) |, FH/SPEMAEIX MBS N SEIZ T 2ERET SR =1
CRISPR ¥ & FIFRIFS, SR HRKEIHEIE. BHaBfp A, XSk
IB1T RO SR SUAE RGBT i —— 40 CRISPR MR, (off-target effects,
Rl Cas9 FIREAEIR AR HHE TUIED) s WEZR IS THIRIRRT 7%, EIEfEaK
B R —HIER OF & ERSH Cas9 Zf&, 40 base editors #1 prime editors) #l
=50tk (RRNERIRETIEERINTIRR) o XHEA4EEMINEIER: &
— IRFH ST B > = B S i mR IS T s T P A m = i i = E K )
FENERF MBI R — T 4, X DMERIEE L 505 th—— RO HESR
KSR =, REBRIE 24T, FHImISHE Y,



CRISPR : NFEFFIZIERRIETA

% E W E
T —RESIAR 2T E R, WidE—KH E AR R ER L 7
PRI M,

BBk A

CRISPR M “Hi3lt DNA” ZIXL[N 4t THATTHE, EEAETALIEYA0T D1 REH], 1Hi
A8 IR ALTE 2005 SERiflE 75 KRMIGES (W0 GPT-4 9451) |, ERRERED B L5EM

M “CRISPR BHIERAZFRSE” F| “CRISPR A] MENELR i TH” X MESEIBAR? it 2
REBANRE?
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g31E

Bz : WEEEINIATE X

1907 £, EEMIRTER T QEEARDL) |, TR T ESCEE4DOR P77 22 E 6 DA
BELHEALEN, TPAI TR E X, XRZARE ERERNTIIEL —, BERE
AR FEERIUE 132 5 NP ER-THER R,

SANPERNR: IR B SHE LIZR, VU N EREE B FRE A
RORSHE E i, MAYSRIZSEREIN, AtfRft M ERTIEIZG, BRERXTRIK,
R ICIE A IHHESR A SRAETE EE — AR R — NI NER, A RERAZ 2
ERER, XIEMNIA/R A LLERIEY 2R rTRER W IR AL,

¢ (ERmRLE) LIfFEETR

QLKD) KBRS REA S HE — MR I NP BRI, MR
FERIMEIXIEE /T, 1) \EKE RS — X EEE LR TR
BRI RERRA 2 RIEZERE, 2R ERFERIEEIRIIRZ —,

ROINEEER, FNREARTE MG E R — Dk FEREE
D MHIEE, HANEILMRL, R MRS SEGERNIEE Pk
M) o EIEREEEA RSN, iz LE TRAERNZML, &, MET
RPBPMR—KFHKRT, BHROMETRMET, JFE AL RIL
LRy aS ], XA “MIER” A S 2IAEE R EANIRE: S REINRIAEG
MRLg N Himm, MAREE R/ "X " —RmE EEE RN, ({Hith
RERXAZ E|—MpIHAEZRTCIAMERE YK 1, 1A SK 2 RE H RV N3 5 o

RIa, 181907 FERNENMNZ—BAN DR fE D —EmRERP
REDENREEEYEEE T ARNFITE M A BT, fR/EsREIZE: Y
BRETRDFEEY, REmEARBHIRME IR, BMIRANE, Bl
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R MEERIIEEX

BEIEIGART - AREE B B2 VRE (intercessors) o XIRIMHIE 2172
— AN B S — R E S R R A SR G 2 R T
AR CE LRI HRARIZS R, N L TSR, HEMIARI5E 22
B, DUREAWEN “DifEbEmR”  (TidE “H2EMR ) MEERR, SHIRE
5 AR R S 7 2 T A

(ERARD L) WIRERRAR, EE R P 5 52 T JE M m
HIRAI——ZRAMLY, TLATML, SERi9 T RSO, (D R TR 2
FETRRA b, MR R N b SRR T S AR 2 —
TAEIE, 2 A LA R B — A0 2 (T DRI A GE T A
EEE], SEAER—M—MEEE, MRS BT,
SRR TR FRIEIIEE CA—VLABIE) MIISEL, i —
ANEIFHEZ PRI ERITER (VLSRR EE0) S N Hria S Uz,

SIBTEEHIVOR ARHEE] T JLTRTE AR, DBRIANEIRE “B7E
REAZE” . MRS “GRELRIE FRENN . EEEmRREy
HIRR A, 5 ARTRRIZ /R R T IR, S B S R FHAEIIER 1 FAESE
RO T, CERKDL) B9 I — SR TIBAT, AR e
VE. EORISS S SRR, U MBS s, AT e
FHOEORE B EIOME, 300 AL B ERARR: YA AEE T AR
SRR AUGUEIT, A7 2E R P T S T AR A A 1 | FAE 2P G RGBT
AR BTN “BRRGOES IS B2,

* MEGNIARII{FENX

D2-7 & ISR HAZIEERN Y, BRI IRE R B EE R AU, 2
FEE— PRI HE R BRI, Rt G Ef s ek 8k
FIMR—Y O REE B IR, SMRBASRRE T PR N
25 SHER FRERREEAE —D “BIovk” BRAENR? BERn it A\ miE
R B A 2 SRS A A AR I —— 45— M #0 El b — Mg B 5 ey A s 125 A 1)~ K
M, XA “WET S RERBPIEEIASON T ' IRPT, B
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PDEBEGIHAHI N R, BRI N — SR E R 2 E, m2s—
FEHERIBHIRE FE AR BRI — 20 —— (15 HAE SRR R HOEIa R 1 ] WARRE,

D2-8 7 MR ARER T ARMBEE M ZE MR REISLSe Gt E BUEEAN) |, 1323
(HEEFTCIR A ANRTHT IR S 2B AR —UIARE BIAE,  BRIAFIRIE R
AW B ZR AR — DM IER, TR MUES—ERR 17 o5 —#f
SR NFERE 7R AN, ARINELENIFTI 15 — oLy 1 —— R aiE sy
SRR TASTE AL IR D ZR IR Y ME— B 1

D2-9 Jief: AR E SH E R BN EIm sy, 323 it
AT, HEMREEEINEHNEREIEEL G D2 i) , mizZEHESR
FRUEHIFTTR — 2R, PmtE, TSR — 3R v RIA S R, 2
N T RIS AR S,

EEMERAIEERICRR 17— 5t AT AR EZRIE: HREIITERZ
Ja, RseeARE ) EBEIESRMANER4E, FMRTETRENTLEIEEHZ
, MHATHIBTIRERE A E T B =R RNETE SN, IXIER AT RN ELE
W —— AP EARBRITH ALREZ )G, AERIARIBIR AT AR MR K3
=¥,

BRI EONCARIETRA], FEFEERNRAERE B miE 5”7
QEEARD L) IR EE T LA ARTFER RN, ERIERRHE
RERFEATARSEA e “GREiE A E PRREFER” o X ZRRIR A
N EARERN PP S ——EIFHERAPEN RS,  QEERDL) L “EfT
N o RESPERBENL )G, MIA BRI NER ZIERIOE, X%
Al MRAERZER: S— D AREBE TGRS AP IRNEE, ARG =215
LS THERE, AR R R BN B R AT RE AN AREEAE N HTEEZR N R RO TN
— IR EMREBER NN — MIRARNE LE R, WHNMERBTOIXM “Hild
RGBS B A3,

2 o

|

W E B IE

PR RBHRIZR “BRERIGIBPRIEL” B A0,



EEMNER: MESREILFENX

BBk A
By QEEARD) IO NN EATE AP DR — 7=, 183
HERMERMERMNBIA Y “RIK” s “IBY” |, HERPGERZ —REERNTHE, RKE)

HIRBIR SRS LS RIS T ?
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g325

PSSR EHAS S KRB

1913 4, EIE F1BA MOSUE R D SR A IR EIARE T—51E, WS
—EHEMCEAR, HAVES RSB RATRIEN, B URR, X2

R RN, FNNREITRREN, WA ARSI N SRR
.

117043 S (012 SDE FTBAIHERIRAN E 57 —— (AEMBCH
TESHMABAR, ERIAGSHESTEETLGE, 5 D% FERER
R, TAFRIRBEAR S AERERIT=REVIZRAT D3 SEREMA NG : Hr%s S0 e
s B EERZINETE, e RTAISCNATY, MRS TR, MARE IS
AT — /523500 SDE NFIZEHS: B 7ER D5 Som R RHT IR, S Fl D 1214
RASHHRHER AR, B RFH T AeT— R,

¢ MASERIEFAT

N EEE5BREENECEA T ESRANRETT. NE%EE 1913 FRETHEE
AR TSR I BOLRBFEZ N ECETIR, Hp— KB4
FEMECEFMFRANER, flan, RDSEAH TR E R — MR AT REA
R 1I/m=(2+/2/9801) X [(4n)!(1103+26390n)/(n!)**x 396*"], EXMAREFLITE
—IikREZ 45 HH 2 8 MLIERM I — & R = Tt R R A T R EAE
ARZ—, BLAHRNRZ, hDBETIEA XN AR IS IR —fi X Lt
AR BT RGN, mIEENRZERSE .

I ARG SRR B BN ECEREN I T — N F RN R TG, BT T 25 29
(%% 100) , SAF/RAARHTT 80 70, HBHiESEH4T T 100 4. HIGRFIN 5L,
PO B BIECERE SRS RN —— AU (AES . BIEA. HF
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RSRE5RA: EMES SHKIBAIHE

HED HEBERNENR, EEHMIUR QIR HTEFAIER) MR T2
Ho XMAEIEIMEAE SDE AR EFEIRIMERE: DS ER E 48 (SEEAHRR
AEREST) MomasRk —— M RERSZ B HoAth NIESZ A BNV R R — By S 48
(RGUECAIIZR) F0 D 4621 D3 GEMIERIRIA SAIWEES)) AHXESS, IXut2
M 2 MFREIGR: WRRTE S A1 D3 _ERHGER, RIDIONHI S 535/ E #irkr-YiE
AR,

PN G TR RSB BERZ — 2 F R p(n) NE A R EREIT R Z
RAEREEY n RO IER B IR 77 A ——B140 p(4)=5, KON 4 ATAE AR 4,
341, 242, 2+1+1, 1+1+1+1 ARE, XD ELURERREEEEE n FH ARSI
B REIR S F—p(200)#ELEE 1 10 B9 12 K75, P55l B s
pm) BA — SRR BAMR S MEBHHRATHNL A, e MRS —EH TkE
WIS 7% ( “B%” , circle method) #AH T HHE AR, XNE
{ERY SDE Z5Mtl HEMT: fi BSR4t T E#rd BIENEEXEE) , BRIE
7 SHEZR (Rt BOLRI™ A8 757%) #1 D2 BB E EHIT (AR
fit) , WK D1 AL REES 17518 GXADREHER X AR IEM) , D3 Hky
HEERPE (X MERRGELSE B d) .

> BIEFFTAUE

REERRON AL RIS —NMRBRERRERT “BIEAETHUE” . AL
A RBCEAI SRR 8 B 5 55 & — A A R 8 A —1B AT 25 TR
DEEAE “BE” BEAMRPRARPEIINRER R, KRR NH SRR
REN BN EEEER BRY, TIR@SEMPRE B —Ah S HeA it R 2 R4
FHARERENRER (2 S HENHE) , MEFAEREmIR (X2 E 42K
H) o XAXAX AT NRHEENATAEZER: BREN T RAFEEZH
aEmEE GBI S) |, MBS MRS 7 E IR R g — L Ahf]
AHE “FNE” —DIURRIATR, TR RSZE]T AT AREE WA
AIREME,

PSS RROFHIESERRZE, MESPERFRIFIERBIEMIIZ, M2k
H D BECE ORISR A R —— 8%, L FE+R/R (G. S. Carr) HIEY:
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ARERARWIL, PIL, FEHRIERE ISR, XIS R — Bl
FRAERIRE IR, (H— B R,

EFKIGHHE (QlEH) —BEHaae: EENOERIR () . M
(B) 53 (D MAEMS) =HXEMAGIERY. SDE R SX—HRE
SR, IR T IHEHIORIA, RO BRRO AL RIRERE: W
SASKRAD GPT AT DM “HIIBR” — i LR S VAL MEAL D2
RIBEHIT ) — TR AR EE RS0, R “BDSER" 1 E #Hikhe
o

{BXERAUN E—A BB HDHER E AR ST IREA
PR, IR, BD 54 BRI A, R /R
REHT TR SR T —— MR RPN, TR — AR
AL, A, M BTY, TEXNRPEER T ARSI MR 5
B . ERXEREE, MR T E R, AR
B, ROSEN EH AR TR,

X AT INRIGEEE BRI W5 BRI TS THAASSIIL, mi
LRSS RBIRN, FNEIREFE BRI, ARTEILSR et
SRS, REORTE, 5y, HEKEREMASEREILE, i
RAEASEIIRITRIR HE K S S S,

P

0>

W M E
BADM B RIRIIBSRIARRE, Hi 5% EN E BRI A 28 5.

B4 Bk

NEBEHHERENBIANT “E MERE" mk “BER” o /£ AL, RiESEAEME
BN S RECERIgGRE, HESTRBRINSE S “BH” 2HHETRR, X
MNELHFEE R T SDE AEZR “E+{ERE" RIIEH?

2



AlphaFold : Al SEEAE /G,

il
>
E
i3
=
F
i
b3

#3335

AlphaFold : AL 520\ TE, AREJUE o

2020 £, DeepMind i AlphaFold 7£ & FI JlRE5HY PN s S 5808, Tl 1
I EE B =4EE518, 1X02 AL 52BN F IR ZER]: AlphaFold ek
RN OHIAE R (G EERFH, Wil =4 &451) , BERER
A ] AR AR A IRCRE I L. %25#% (Christian Anfinsen) £ 1961 4
RHEIXAN A, S AT ERSEEDN PR O, AlphaFold FIRII7E4
RAEAE D2 BiER——7E— > CEAH M S0 [R) R 2 [A] sk T a8 A W

{8 AlphaFold &ffijm, @MEWZIHLAMNEL, RMIEA THRTERL, #F5
FHIHEIER]: AlphaFold JeikMERETTIN A & B BUE (3L FRIRHE? NETFEH
(intrinsically disordered proteins) 2&HREK 7 E2FAIEETER? EHBREISH
FANRER AN TIRESL? JXLE AR /Z AlphaFold FOVIFT#AERTHT E—HAE
R EROSTIREREE T IHREZRAIIL SR, I a2 A A E A Q)& T 2514

& AHBA T EHEIRE

AlphaFold FISARAITHESMRNRIT, Eovekimtifes 1 AL fHE Ak
HERINRICTRE M AINEL, & A BT BRI DN TH SR — il
HB LA N EERAR, SR ERA TEhEr] DIE SN MM (phi 1 psi /) BE
B, S REAAZARRERIE, XERE —D 300 DRI E BRI 5 A3
REIA 10 £ 300 RT3 R ATRE——IX Mz Al WL 6 iR 7 B S8 (2
10 9 80 IXJ5) o FRGIHISKE T IR ——X SRR FERIS VR — R 2R & R4S
M EGRUR, AAEIEI T BURGORIEWT L = 4E4hH, 0 & H PUs H RSO 215
GRINPA (N
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AlphaFold2 i T —F#Fr N “TEENH”  (attention mechanism)
TREESE I, EREB MR IR 7| FhIZ B B IR IR BOR R . SREEAIHCR
AFTZ “Evoformer” f— & [FIALBEFHI HEAHE B AT RE X 2 A 22 0] 5%
&, BEEA B EBRS RN, 7£ 2020 F/7 CASP14 (& HREE Mm%
SEPPL) F2Erh, AlphaFold2 HITRINIAE EIAEI T 5 L5 77 A 2 A9 7K F——GDT
139905 92.4 (Jumper et al., Nature 596, 2021)  (Jiii%> 100) , Tish =R
B 70 77, ItJG DeepMind %4 T AlphaFold DB &/, @& 7@t 2 {2/
MEHpigEt, B T JLPFITA EREB BT,

M SDE Hi7/" M ME, AlphaFold HIEEAN TAERARMZ D2 AiB S IERIK
BURIL: D2-1 #HW— M IHEE R (SERrsl, WilgsR) , D2-2 4 psik
% QEIRZEMZRTAER) |, D2-3 BUTEMREL (8t Evoformer fI%E(R
HE5) , D24 WMAEFmFRE & pLDDT BEEMNS) , D2-5 WIIIZGEIEF T
[ Gl BB EHSE) |, D2-6 BIEWN Gl ZHHIRIER) o XNPHE
AlphaFold H AR RISEREREIZT, SFDEBRTNAFE L2
Ph——T1 NS SE 5077 IR TR B R A BIEUE,

¢ R ZENRRE AXRBA D (Eds

XM, AlphaFold HIIIETAREE T RS EIIRARR: & HAETECE AR
A A E L e LR, RREERTE A#ZS A, AlphaFold RiI%&E H A — MaE
M=kt —— (AR Z R R, KEEAR (AL 2EA BN
30-50%) & “WNTELFM”  (intrinsically disordered) , B EER =4k
ght), T SIS R ESFIE. AlphaFold X IX3EE [ R TIINMERE 22
e, FNEBERERKRE— “GPMFFINN - —EXEARIL, X
A R A2 AlphaFold FIBORERRE, Mg BRIIEZRSR—IHFEE X (75
LR —— G TERAERINREUS B8 ML, X IERIERIEE 57 A
Fh, HAEXUGEACR AL DU BRI E SE R,

AR RN GINXLE R s FHE? WoRER Y “IFBRAIFEM Tl —
NG TR TN —MIRENSREW 7 ? WeRAIE “NELFEARRRE
&M —MEEmTE" ? X REARE L T AlphaFold WEEITERE —&
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AlphaFold : Al RRASE, AKMASES

MFFE D1 JZHE AR A (X DHITAMERIE) o D2-8 RHMIDMURR (215
FERIFHESRMEIRIN 2 1E) 1 D2-9 R 4E (IHEY “Fol->454" HEZRg— 1 E
JTXE) AR FNT SRR o IXLEERAEAE Al eI JG R0
ZSiE NP2 TS

AlphaFold 2HI5EEER 1P 5P HIRR-THERRTE AL NRTHTEAS:
AT ESNPTAME] TIREL, (HIERIXAREREE 1 IHEZRATIASY, MM AR
QIS T RIFTARA RIS, AL T IHE, (EHTSa  \R 2 .

XMERAOER T EAHlR 2, ERLUR, AT AT ARALEEA AR 5 — 3R
T ONPERINRBD |, (B2 B HHERMEREHTE o Netflix A DVD HR%ZF 7+
AENTRBHA, BIRW-Z I NSRS HE 2 RIT/ N B INTRTT THE N T
B, B MERAIRE SR AE ) — 8 — MR TR LR D1 B X
Hlr, AT AZEFIEK,

ANEERAIEEZ G, NEFTREGZR, MEFE YL TaCHEHIER
AR —IE R, M5 TH4E,

& MFNEIEERR

AlphaFold £HIH) A —MRBBRIRE “Al WRIBEZITER” o &4t
(IR R BENE “BRWIRsN"  (hypothesis-driven) Bzt——7FR}ER IR,
RIGEIF LRSS, AlphaFold fRER T —R#Y “BudEIRs)”  (data-driven) 4%
X—AI NEEEIRTER 73" HEX, AREASCR DR, XA
TN RN B AT AR AR M AT 55 28— AlphaFold AT
SELE TR Z LSRRG Y £ RIBE T I Z5HRHIE,

B “BEIRsh" A —NEAZRAE: ATRB SRS EN — B
B ‘PS5 aMEK" , BEARAE Nt 2K o AlphaFold A PARSHATIIN—
RS, HERRERREIX NN 4 RIXE— & R 2 R B2
2. BHEETUMAEEE TIXANEER . XG5 5 B E IR Z M FERSCR 2 AT
7o T2, “HBAEIRSN B AL AT DAURE SRS 1TRE (NSRRI
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PNESESR) |, (HEHA “ANR” R —— MRIBTHERIRIR. MK
THEZIEIE, HRATEALNE=H,

X T —MRT A NARFAATRIARR” BRER, R AL 7] Digh
RPN A TR ZEEIC AR (% AlphaFold w] DA H BRESHA T A~ 75 2 B
ENYEMEZER) | AKEHTRE “BEE” 19?7 AW NSSHMER, MRS 7
— 4R AT AT DAERTM RN 25 P AH S X BRI ZOR A 2L, FATTREIEFREAE N
+2A%" ? SDE MIEIEZ: WRIREABEEYATEZRAMO P (A S
IRITERIZOR) , BRSNS 7, (BURIREASE (RSN, /7 E
ATBOA NSRRI RIZR) |, PRELTEERE “NH4” — RV A R B A fE
XAHEZRAYES . AlphaFold FIPATE “Fpll—4549" AYIHMEZRNSS HAREG, (2
FITF “ShSMER R RURTEZR T2 R BR & B B SV B LA, 2
NEENFY, BRI LRI TR,

W M E
ANEEY AT HEZ G, ANRPREREZR, S - RPaLETHCHIE
A REE R —IE, ST

B4 Bk

AlphaFold #ill T MAZAE EBIEEM, (EICEMRE “Nt4” ZEE P B8R EE
Ko TEIRRIGUSAF, RBEFELROE “TINAHEEAE” B AT MH? REE, X
it “TIN-BRARET WTEROR AR — MR TR TS 1A

*
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ENEBINHBLES: hSHRENST—IENX

345

HAFBIRIILESA . & RN g —R

[EIERFADZRB, — DGR IE W,

HARBIBLFEIER T RNE N R ENG B B RIHER AR RN NP 52
JERNHTR (A —DREMNEZS R4, BN TR KR RN AR (R
REEMRREHEREE) |, AR E gk Gt E SRR R
R, REPEASMATHYE) |, ATEANEN TS EoEE, BEAN “#
187 FHE——IR/RSCA] DA R T — M AR R, SR ] DU e T —
MHERERER, 2EH-FADESIERGKEF CRISPR BIiTF. FH4EFRE D1 K
EXAIT XTI EHESERA ) M1 D3 A5 HIr (IHAEZRIHSE CEEFINK
R) , BEFREAERENENER. XRAREQEHEEASTEARER S —
g AT R R Z PG IR I T

BARBERT LB TAEYE, » AW IR BEEMATERLDE
KRR, E7E SDE HEZREYIT T, EMNRIE TR AL R M, XM
MRS HZ SDE 1ENTTTT EIE A DIEE — — D HIEA R TCEIE M % RE
[Fl—EME RS — itk ARG TR RIZEIR,

IEFAHERANRBIRT SR AT ROFFI LR, IR/RSC: ANPHERR (1831-1836
IEREZER) —iER (1836-1858, —+ 4ERIELILAFF) —k (1837 “I
think”2ZidA, ZHHPFFRR) >TH4Efilk (1838 FHIBE /R, PSR E of
) A (BRESFILHITER) . CRISPR : NATEEK (1987-2005, £k
BEMFFIRR) SR GEHRAREZIL BLAST tbxt) -t (ZPEEEMAR
A EIRR L) > el CREAEZON B R TR RS IERIAE) — T4k (2012
RGN g TRAVRIE) o BEMR: NPRER GhEEEFRNE LIZR)
=AM (R G ERENY, ETIFEZRNRR) —ort (FRHREREEN R R 2E
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W) —>7HgER (1907 4E42 RESEYIEN E thdd) -7 ( (ERERDZ) F
MAREXERE) o fEER: APEER GHRRARERPSHAR) —I1EK
(AR I~ E R E R aE) —orft (SUUSAKREIRTRED -7 4eiz
(SIGRAT SRR S I D3 HIW) -7+ (RRBUEHHRAT—RIBER) .
AlphaFold : NP FEAEIR (BREBHTFHI-EEEIRIIIIZ) —Al BRPEKREG
17 (W VLRI EEREE) ket R (WELF & FmNRKE
B = ferngrdE (REE T — 2 DHREREY ZE W RRER) .

XAFHAI LB R 7LD ZRIRBGE s AR R, B—, NIRRT 4E
Z IRV [R]85 B 22 S R —— 3R /RSO 7 =+ 248, BRI 74 /A4, CRISPR
BT A HE (E2BES IR ET) |, MSERRRERBNE A T
Ho RXMZEFARBEHH —EBRRTIRNEE (FFEHRZDREA AT
5t FAMAR) E 2GR (AEReE, &R S s, AR
SRR AN ) .

B, BEERE i R AEOTERTA R EEOCHER, IR/RSCHY ER
e, BEANZRAVIEINE E, CRISPR AUALFEANG BN TRERVBAE, hi 55 5IR1K
HIMNE — & — IR R LS R P B2 1Y, X MRRBIL & 302 1E[F
—IUBENANERERA, WMREAIN E fnpds, FH4ERTgEraRd (atii@st
KAT AR ZIZHE 100 BT WS — T ZR) o XA AT IR EIE /13557
HEEFR: PRERE-DIEATEN OFRRRBRE) |, IR HRSES]
NS GRS o

B=, TR AR HE AR IE R, 18/RE SBATE B2
EREEIR AR (WEZHFERRERD) , RPN QEER D
) B—IRKW, EH RIS ZTIHER, WSS BRI ARBR S BENE
R ER B, XTI R BB “HEP” , MER “WE” s "R
7 —— NPT IFRESIRE 1. DA ERIERI LG, THEA S
ARG “RA” o XMEFHERIARZIE X TR “fE 410
PREE B RRAFAIARCR” BRI, AR RGUMEHIE R 4ERIBE 2
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ENEBINHBLES: hSHRENST—IENX

% E W E
RATEFHEZRINL 2 )5, THEA ZWRIITEIRGN “RaE"

B4 Bk

EANRFINHFARE T L SRS g rh iR ” o TR — DS R A
s QA RSPEHISCER BRI R PSR E R 5 TR ZRBIHXME? k&
R AN “ESelim g R R

R R

BIRER: WA QXRXBETEY  (Janet Browne, Charles Darwin, 1995/2002 %
BA) . CRISPR HHl: S WAIES R B A (BERmERIAK) (A Crackin
Creation, 2017) . HNMREF: SWEER (BENEE)Y  (John Richardson, A Life of
Picasso, 1991-2021 PU&A) , Rjl@E —&n (EEKRDL) SEERATEMIERR, f1D
BEEH: W FREHR CITEE) (The Man Who Knew Infinity, 1991) ,
AlphaFold £fl: 2 Jumper % “H AlphaFold #TEREEARSEHTM”  (Nature,
2021) .

189






©

B N

AL AR ARSI E Z )G

191



MARFEhT

B35 5

MNEWL, Al ferh )

AT 2RI TE AT AR AR AL — R BEAIT . ANFEMSL, AT FEARIAL

“ANTEPSk. ALTEHR” #97 TAFAT ASIAFIRIEH ) X0 T3

i£”  (Dual Process Theory) HTRAXNE, F/EE (Daniel Kahneman) 7

(B%, 1518 FRETRS1 (BE. B3, BRI MR 2 (&E, %
B, ST MIX5, M SDE #iAAE, Al EEAMBIEENEEZRE 2 W

PRUIEALER Sy —— AR ] ABTE ML, AT DASERARR T PRI, YR D2 FifEN
AIREIRERI AT, TIAKRTESFAER), WRRSE 1 AR AH B W

O R == FERIBRS AR ——D1 #1 D3) , PARERSE 2 HABLE @ BRI 4T (0 =
FrilEnselE O D2 JEBRATIER, e, T4 o

HFRESRHESRE — SDE AILMNERNEX: FEZERSE 1 #idh “F5H
PEERER” WERNT, RS2 #idoy “WMELSE " ML, WEZRE
& RRCR- I PERIA X &R, SDE [UKh5E2: D1 1 D3 RESHIMT A HZE “pk
EAHER” AL —ERBE DR SRR, BT RELUEMRS 2 BIHTHR
OGRS, FOVENHERRZ EE MM SR, — P REFEIR
BN RS NEINE 25507 FES (D1) , AR R B P R
BIEEE—RNRNERES T Z2ENSAEEE, TTBRBIIFRIKHIER SR
2. DA “fH 2 NREMUHAH AR IIRERCIRA, AL 7T DAL HE B 15
TRBINEBNEE, BETIEERXME SRS AR BRI,

¢ Al sHigBE, AXTFERL

Al FZK4H D2 BB KRR RIEARR 78— R, R, 7. THE Kk
Bt BIE. ARSFEMSk——3LZ D1 FE AW (HAER . T2 mEESE




ATERK, AlTEHE

G, AT EESEAE) |, 5—3K2 D3 KL AN (F ARG, AR
S, A2 RIEER) o RN AR B4R S: B F| D2 JEBRATER, sHMES5 Tt

%Eﬁ;

XA TRRRRZZEZ: Al IEEEASPERRCRIE &2 LA HIRI R,
IXEWRE AL BB IR, NPTARIER AT DAgTC R PR %, T ACERTIAA
BRI AT AR MR IR IS G =20 rh e an2R I TS anft LB R D B A I
TN THEHIE, A2 AL #avf Al RIS UIHE MR SR R B RE ST, 1X 02
AR B IR A AL

BATE, Al EASEEITRERE LRSS AEHRIK P, D2-1 A8
i AT ] AR ESE BRI RAIES, AT LA GE TSR TRk
SRR EAE R BV D2-2 FEABZE R KIE S BRI AT DURRYE & A R A Mz
i, 3 AN RERBRIRA T, D2-3 /7= HUT: Al Wahi B siiF-&
AT DA 24 /NI EIBTHZA TSR0 77 58, D2-4 55 P-G . ALEs: S T AN E Z4idis
TR ARHIRTCIRI AR, D2-5 Sk AL A DASEIN RS &5k B BRIV HT i
Lk, D2-6 RMEIE: (ULEIRR] AL E HAREEC T B3 S R IS8

B1E D2 JGBR——I&, oMb, FHE——AL RE NI REZ IR, AL nfAFESEIA
RAE A —HEZRMCE Z AR POEIASE OX2 D2 AiEmE) |, (HERA A T HER
S M, BERIEME, RIESEIZERRER “RATREIERM” K%
i, XEREEAGERA ZRIA. CEERMEIRZ, SRA GPT —5
AN, BERARR G NER—HEHHEIEAEHINEREEEERAIR
7 R, ROVBEERFEEAIER, AL Z/NPERBRINES, HERRE=
PHIRARIITH

BEJel “BREFR” MESIEX IR T EE KN, EJETE DA
) HiR, AR RIRERER IR 2 SR HI D — R BT %
I PHTHIRRAL, ST D KR ZE R SR FEREAN “Bt 2%
7 WER. AlERIERERCSIE LR SRR R SR H —— X2 PR
BODX I, M= ERTR R S — A 2B, T2 RREESRE.
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275 EHEAR AT — NIRRT LR T AR B A 5 TAMORIBZ F1, R IE
& D1, D3 #l D2 j5E.

KRN 2 “NEPL, ALFEHE” ARZE-DIHE, mE—MRTal
EHARARLHTHAIT, AT ERERRAENNER ONPR) , ARFERZENES
HrEB4EE (D1, D3FIE=H) . MENBEFRR, MEHFERKR —ALEHE
RHIBHIEEER, AEWA R TR ANE,

¢ IAHIIFLR 5[ Al B9k

“ANTEPSk. ALTEHR” B TARIER] LS 4ER %S (Lev Vygotsky)
) “BRif&ZREX” 5119 (Zone of Proximal Development, ZPD) HiGHEf7x
o HERVEHRH: ¥IBENRAMAINEREAEMCEERNRENTEEN (R
HEEE) , WRRREETESBEMEE NI GRRZRK) |, mEk4t
15 WA TCBESEUEAER ) R PASER” B A —— XA X 2 R & R X,
M SDE #ifa%&, Al A] ARy R N RRIRIT R RIX: Al #5E /S IER R & HT
2, NREATEMMEIE=2EF (BA7PIEEE T RZINIRE) , ITE
HENT “7E ATHEBY RRTDAZERR” FOVEE, thateil, AIE=4—RaukERE
KNG, IMEBIZTTIARR, FHERERES — M B AR AR RTER" fi
AT “NEFE AL B R ABIEH BRI K RIX

XEWE Al AHZ— MR TE, EE—1 “UAFER"  (scaffolding)
—— XA N R BN AETTCEM B 2ERIAR S, TR A — %
e WFRREN—2IE TR FRX THNEEZE, MiX
BTN T, 16 AL, XEME: AR YFIH AL YRR RE =41
RES), AR AL KRR B MG =2, MRARRZEE=SWIMIS
AL (“ib AT BEBHAWA T 24 FEESIE”) , IRAMFRMZR T — AKE=
PRONDRE, RMSZE,

#Hi5l (Erich Fromm) £ GE@EHR) /Y RREEIIRE AL NG T
WIS o SRIBIHEIE: MRATEIRE THIFFAR AN E B2 )G, EERNTEERRZ
B B RA B ERISHEMIER: WA H™ — &gl MRS E SRS
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AEFL, AlFERIE

Ho ATIFRH) “WBAH" ATRERBDY: ARERRRE AP ENIIEZ G, e
AMAFERIGHIAR B B ZE TR =P RIEEMERR, MRS Al
— b AT CREE A, B4, Mift2a. XA “ AL FUREE" S2ERR
A, T DB A —— e RN E AR AL T2 5 RAI ARSI
S SRS B B SR,

% E W E
AT HERRANE AR ONBHE) |, ASHERR BIE N B R 4EE
(D1, D3AIE=) .

B4k

CNTEPISK, ALTEHRE” BAFBRZOK AT NS TAR, HR— MR ERIR
Bl: B —RAKINANES, AT BEAERMERE CHR) , ARUAFEFERL
(D1/D3) ?WERIRE T, XEABRHEICHERTIRE 27
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E36=

MEASIR, HBHF4E

“BEARBUR AT DA AL FTRFNES, IEFREMLAENG? ™ XA RS ] DA
WlEE, dERRBHRELAKEN TE—ER, #Ead, BifRsn, B
i, GBS —AE TR, Al FERXER T ELAES. HELHNE
IEfE AR ARA B 2R IX L

¢ EEARREZREIEES

PR B T2 B A S =  (MIT Media Lab) BG4 N BB &R (Nicholas
Negroponte) E&IRL —FtiFRZ N “&¥F”  (anti-disciplinary) HIRFR T
B—AREYR (ERRERLZ ) |, TREFRNA R Z SMIE RIS
SR, BRI E IR Z R RR — AT ZF 8O, BTk, RE
Mindstorms Hl#§ \—# B TEMEAER, MHREFR “SEiti” i
4, M SDE MM, JEBISEHN “RER B2 E #rA: e/ 7Eml 2 m A iE
B —EERMAAREARRR Bl — s SRS — DT, g e
B A2 B RS B A EE R R

Al NMRIIEHEE TERGEIS XA “ERah@sZmd” Wee), Bk
JIERTDAEAE: B—, “BEHE” 6lE—ZRIE AL B ER ISR
A PRI BN, RRZAMD, HEHS SN LIRS 5 kL n] se451m
Hial, XA ERPNRERE g, £, “SREEER
N — G MEEAEEEE IR AHE R D — D R 2R RN T A>T =42H
FIRAIR CRZSFWTILITR, MREESSINIESIZOMR) |, DUSFREER
AgERE S, B=, “FHEBR — M LRAERARRIME “TEREAEZRNME T
AT ONBEEPHE) |, PG “BaE RGN T IHEZRA R RR 2 L T AT RERYHT
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BEFRER, BUGFE

AE7 (=) o 80, “ALVhEGHE” YIg—~FE LA s 8 canf
ARG AL INENATE QL AL CCERERE, B, I REA R |, HiE
BRI e =2 (1RH AL Toik BahfR AR, i AT TEiRE
Y AT o

WrHE KA d.school (BEH£BT) 24 T — M8 SZER T IXMEE AR
il d.school FE LS FAL, BRREERRE TR, mlk. BY. AXFH
AEE S EAEH R AR, HEEXY—DESEH), BRIk, XRhEE
1\ SDE £5#J2: SRl TERIES IR E M98 CRRE AV RIRE 5al) + HKE(A
ARSI ANAHERIZAT (PR AR S M2 H LA HkR) +XF “EHrE XA
A IR R R EAE REEZR NS %, i) ABREREAS)
d.school BYENVAETERER GINVAZSH b8 T A B EL A T AR AL B —— X M 3 Uik
T PR RRAE =R DINBE R AR

LB ERF4ERT A5 LR AR (Bill Lucas) fIza R shisafiifil (Guy
Claxton) £ (#5##€liE /) (Educating Ruby) I “Gli&EH>)

5" (creative dispositions) MEZHITHIE, A FEFENCIE: AENARHRE—
FPgES (ability) , BER—HJM (habits) —fE4 Y (disciplined) . 48
%71 (imaginative) . & L (inquisitive) . AN (persistent) FIWMENM:
(collaborative) . M SDE #AE, XL “QIiES) SR AT DAk SRS At i 2] 1
BRI . DRV RSP IRERAILSEIBIT (RELE, NPTEMHAE
R) 5 fFEr LA E 4EERHA AR (ARSI ES) 5 FRAMERN RIER
HIRE R RAE (EZERRIL) 5 BRI R 2 77 MIREREE ST WMETER
XA SDE H S #1 E Atk 48 —— B IE I FHEFE TR 2 A N RIA SRR,

{8 SDE Fb/i-RETREZR S — St A £ T EARRFI T “TEMF LS
7, R T IRE S RGBS 75, YR RERIN B 7= AT A S
— EHARELEN ONPEREKR) |, REFECLEIERM Frra 0 (ER
W), REFEEEFOSAFMR 2 EERFHAN CARIBEKRE) , A5
TEARAME L BE 2GR (HMUNZTTAIRR) . HEWRITEL T
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PNPA— FLINAE R A NP IEEERIEN Mitsdi “BHER” —mar- kR
BARAERIRZE AR, THERERNENET,

¢ 35K E fiERENRINMERE

TR SRR IR T ERSFRRTR AR RES & HH D1 Z AW, D3
LA, HAL D2 [FEGEMAIE N B4ER A, AL TBIKIANZ EEXANZER,
AR EERE, RKFEIZEARA E LRI L —mRM 5%
B2 THE, WMEAENZ T 0 FEYE—EB AW R R, R &
L ORIBAMRIA. AL @GR, BB NIRKEESHES; BEBEE ALK
NRZRMRRZE, NEFRHMTZE T4,

FME "9k E WZERES” |, AREMIRMOVIT A DIZIECSE 7z, Mg
EAMRMANERARES, ERVEEENER, H—, R ARESUIESRREE
AN EFAEL, TREIEEE CSFR R, WrLIHESREA TR
S, GnFE SRR AR, IR/RCRS/RERT, B2, RESRENBURS
BR—MMUREYBRERE, MTESEREEIAL, WNEEH R EHEER
THABMAT CRISPR F4ll, 8=, RELLHT E¥EA D15 D3—HRIESZ AN
BT IR R S R AN, &N AR R TICTARON BE,  WnE
TEANE e R PR ER D EE R TRERSRA 1, 380U, BEAE Al 43 YR 77 R iR

REBRESN— T PEREECRMER, MAEE B R IREreNEH, W
SIS EIERGE AL,

PRI R E T AT I EZEERFTL. ESE L BEERER I A
TETE S BIFEARN D2 BB AIIIZR L, IXLEIATAE Al B8 2 JERIMER RIESK, R
SR BE LA E O A E B4R D2 f5BRIVEE 3SR ——TMIX L RE ) e
PRI E R, MIREEELH, BIURE. el e b stEkh a4
Ko

# & B IE
AR S LZAYZE, M IHA R hEE,
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AR, BAAFE
BBk A
AREIRIE “WEARHK, ERFAE" o HRE DRI MR ALTEHERRRY
B EREBRIPTI R, B SLe, APRREE RIFR HHTES — 2 Ui AT S8R T &N
— HEREGFAEN? REERBURT AR RI%?

2
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B37TE

KIir=24:, me b

“NEEEE RS AL, KANSZE4EE? ° BRERT TR RS T
T, AEARHIE D2 g4 AL, % D1 MR SCHIWTRT D3 B30 St — 22 s
AR Rt sE 0B —— MISURSMI, HSEPEAITAME, X R E AN N, &
IR RZENA TN, XHASIHMERARER: BeRER T, HEIERHREM
HAAL R BT ER

BEEEHDLTE, FhaHk. REESBOIMIZE, KRG T _EB2IE]
EREINE, SERBNDRFEWRET AR, AHARTEENE, Mm2RA R
PRI SE, WS ALEESE, BE, FEREIAT, ARKE KA DHEEEEREN
BAEER, sHMESTHE b WREEIRERIR 75 SRR R A5 M-8l 1 34k
FE X, KA SBRBE—ELEHIT TN, B2

o R B SIAHES

a1 (neuroplasticity) HIRFRON “KiNE EB” AIHMHREE T RS2
BEEEE, e E RS R  E aER T — DA R AL N
AIRIRAS R A RES:, TR A A NEIS RS, CBHHERNINEZ
RAMMIEE . —: PIRERKI, ALRINCHHHEERNESE (AST2EHID
TCRIRNX) B N R ——m B TR, BB, X SR AT
I ZRASE AT AR RN V) BREE A

M SDE #if%E, ML BIERNE: RINAIARIEOZ A DA E8) ERR, =
REEFWAIREZ )G, WRAHERERHSRATARI B IR A 3 = R RS 30
— ALK, BRI T AIRR, THERIERE S — RN 27X L
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AMAEES, MeLB

R AAATES)_ B R e R I Rh SIS s i, XM, TRrhaRlEm
SLUESEIE,

EARZERTE A — N RBERI IR G S B “Tahi. AHRRIER). Risk
B YIEARERLE, HEhiHEER (RIHSREAR) A=A phasal BRI
KT BN RAT T Y BT RE I ATIAAI Bk, FIFE, FH AT RERE C—)
BEWAZFEERNAEE—FEDY “ik AT EFAE” BWE KT TIAAHE
i, HIEREFAIERFIEMN), ZB1E AL BHIARITH 2 G, LI R 1R A iLs
AL LRI ERIARTES : A 2 FBUESER (DD | FEHE PR
(D3) | EREHEIRBELIRE X0 | £ DImZ ERETRm A R
Wk (3 | FEIRAEZRAVIRSE EATEAEZR OOH4E) o REESIE - “F
PREAER” —BENTFRZERMEAREFERRA, MIEZXARETE R 1 #hZen]
B,

WHIBFERR) “INAIES”  (cognitive reserve) ME&ME— 3k TIX M
Wi, INKIESIICIN, KENFRERENATESINA WNZESEHET. WF
SR, SREFERAEZESI SR RN T FE R ML —IX LK
LRAE AT RNEECE DN RN E B, tHREE i sth4ERHARITIRE, M SDE #LA
A, FE=PHEMIAES —IEA. oM. THE—RE R E R E RS RIARITE
g, BENTDINAIE SR sTE R T 7 AR E (BT T, WS AT IRHMREIAERERS
GEMEHIIA RIS IR A =2, MUTTAIARIE & LA DD SRR R I
— RINAMXARZGE, T HR R R MR A B IAAISE

¢ IAHIHREIRERATZ B EEY

XEA DN REERNARIR A A ER RTINS EE (Cognitive Load
Theory) HIFHEAN], AXLTAFLIZHAERZARK, HREINNETIREH TAEHER
BESN, HamzeEn 2 mIEE AR, Xatirtk—a K, 4R CPU 4R
R BNPERERGEN G AER S H, BANENNHNE AR L. Al #E
ANEEPRIREIITI, AP EZRR T ARKRIARSE, #1598 20 TIEILI
ATV T E =Rk B4,
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EXFRERCANZE BB, EREARTEATINNE LR BB —h2 i,
AR ROP R SRE A SR ADA IR IR IR A, o EAnTH 4, A2 FskiE
BHEZHREGEE. MW EZAHREA, sBFIE AT S HCMEZHRZRR,
R THIABA R AT K, TR ARERRBHIARIE 25, fLERERE 7 ER
BERED) L, TIAZRAZESRNENER,

PisE EARER T H B el A AAERGIEIE, mslE R 8 saxErIRERE
RE, EIANISIRRRE = B b, AL MU IR MR R B A, (H
RN B s —— R BCRERA sE i AR R B CEZ RN, 2 AL AR
) AR =%, KiKKkm=EL,

Klit, AT IO ARV E ISR B EORTER), THREGEIER: REEREER
HEBREFRIRYE? THEMRAREFIEH — EERIFRZAEN, 32855k
o, TERAPMEE RISUR IR B AW, NP BRI R IEET BRG] —
LTE., TTIREMW, PPOARIERN, (RAFRERSEDL. Al #E A PIEZE,
FPEX BRI, ANENSAEAE=PHIRFE, XA R “RNWEATRZE4” X
MR EIEEL: NERENRENH, MR ETH.

% E M E
R LRIABAZ ALK, M NRERRBINARE S 2 )5, e
£ VEMURNTES) B, AR ZE SRS,

B4 Bk

AEHMEREMICIE “RINE EB” o (B n] Bk thEmE K] AR e —1an
RN AT BRATARI SERARIEIAm ARG =g, KiNs “™8” o HRit—1
FERSERINE: ALE NG, AR SARER” M1 AR KEfl&R 2 0?
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ART=ESE, MaLB
i R i %
KT ATRRBIAND T, SHAAMLRIREZRIE (B ML) (2014) o XTFFE
SXMTHEIET AL KRR, ZUFEE (BF, R5%) (201D . XT4ERRERILRE
XrREIeR, S W4ERE CBAESIES) (1934/1986 HiFEA) . KT KM “LigtH

M7 RGN, SWERE QREEd) (1941 —HBDIERAE AT INRERS TH
B
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=38 =

MABIRINEGERIL AR

GRERAGTE HYHIMTRRZ, B AR B R AR A P A —— MR
g TR ko

& Al FREEEF S FTITEG

Al NBEREARBE T — DT AL A, X, HERFERETEER
NN GRI E RN 2 —, B /NEVIZRITRICR AT DARAR 1 (b5 108 Rt o
— B ILR ANPIRRE ISR, = RES) (RRHEFTIFATRES). R

SHENBURS . RS2 SZ 1. HEShFHAERHINTT7) TR DAR AR (b5 101
&, RHERERSFPHRELTHS,

Al BEE T IXMESR. 2 AL A AR ESROHSE R TR 73 7S P TE S5 I, 7P TERE
NRIF N TGN RIE N —— S E B ARG, (K9 AT ATRA
RASEE PR I, X RIS B A RGN RIS T BRI AR, el
AREIGS Al WEE RS — X2 e K5 s, R EHEEN
PR BB JRECE /S 1l fG = —— 1SRk AT TR RINEE .

FEMBEBCER AL T — N FRATINSE R, JF2T1E 2016 TR “HIR
##” (phenomenon-based learning) ¥, ZRPEAAET 73 RN AL S
R BCE EX WED) ALAECE, MRESHESEIRE “PR” e
fe. sk, BFER) HEABERRAR RS, M SDE MMAE, XMKEEZ
TEARFTENG (BERHERATRAIRGE) < EBINTE=2 08 AL
MR AEFEARE T EM A —ERHERE Gt E—E5iagl) | FAEFRZE CE LR
FEREELERGE (D1 ZAKD |, FEOIEP2EE “WERIREREA T 1
o CREERED |, FAEFREERHE DLW (D3 AN o JF2247E
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MATHINEFR NS ENE

PISA MK RINFREAL fE R BRATY] ONPIERIRAHHISS) |, FNTERNE
A RLERITAE P BRIIR I —XWPRAE T “BENIFAT" BRI T
EOSNNEERBEEESRE 75 M EENSE, DEOSIERF AR5
AFBBA (& 8200 (E51EMFBAF Talpiot KEAMLINE) SLAT—F0 “BRiiit 71 R
PR B NIEETE 18-21 S A2 SR ERHORIIZR ONPIEEIR) |
[ N AR SRAEAR RTINS (R N AR R LSRR, IR A IIRE R Z BRI (5 =R
I o XEERAAEFEME MRS (BS1K E 2428) |, I 1A 8 i Al TR sfig
HASERESHIFNT (D1 D3 fESE FIERE) , KA SBUERALS NS
RN EIE CRIBEIZ M) o 1BE)E, 8200 HEPARIALABI7) TR & LAt s i
IR A Fl——Waze. Check Point, Nice Systems &, Xff “/NHHE &
gr+fa = LidEsR” AR, FIRER B i 2BREA I ENEH ANA B FHLHlZ

o

¢ EIT RE LR TR

HEWHN) SDE AR LIS - P =i#h (Ken Robinson) fEHT AifLH)
TED Y “AHRAIERANES” ¢ (Do Schools Kill Creativity?) H$2H 0
R TIEREIE, PREEIMCIE: YATHEE RGN REE T &y TNk
i, AR E IR AR R E A DGR N, T RGEHEHIIER T E R R AR
&S], MPFFEERIZM “TT X" i “feREEE” 2R LN
R, MEAFEDNERHRONE DR A4 KR,

B EbIZ W SDE MAE RER T IEWN: HFiEE RIHHSHT L2 R
BIE T ARPIENGE GRERERPRIEKRIR) |, MSE =2 TR ERDN, =
AL YT —TRFFbRiEtL, A —— S TR, RS TP TRR R A
Rt WEREHRERANSRNGE, AERA ] REEEMOUSA R 2 e LR
MIREEEIRE, “IEZFBABERR” WREAILENREERIRSHE, AR HRE
AIRENUBAR — AR R IERIANE, IR AT DAREITRUE SCAEZE, Al +Pu%
I E4UE KETAGRE TR RER NATRERE; AN RAERHE Bt issinh “ B &
K7 AL, JERANLR Sl A AT RER 2,
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SDE M#HE KHEHALTT LD b ke, WP N2 e P E
%7 ORIBAEEIR) , M2 “TEAFRIIGHREIRN, REMHE s NN IR
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1. On the structure of revolutions

“The successive transition from one paradigm to another via revolution is
the usual developmental pattern of mature science.”

—— Thomas Kuhn, The Structure of Scientific Revolutions (1962)
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2. On tacit knowledge

“We can know more than we can tell.”

—— Michael Polanyi, The Tacit Dimension (1966)
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3. On creative destruction

“The fundamental impulse that sets and keeps the capitalist engine in
motion comes from the new consumers’ goods, the new methods of
production or transportation, the new markets, the new forms of industrial
organization that capitalist enterprise creates.”

— Joseph Schumpeter, Capitalism, Socialism and Democracy (1942)
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4. On the prepared mind

“In the fields of observation, chance favours only the prepared mind.”

— Louis Pasteur, Lecture at the University of Lille (1854)
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5. On the origin of ideas

“Ideas do not come from thin air. They come from experience.”
—— Teresa Amabile, The Social Psychology of Creativity (1983)
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6. On lateral thinking

“You cannot dig a hole in a different place by digging the same hole deeper.”

—— Edward de Bono, Lateral Thinking (1970)
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7. On institutional origins of prosperity

“Nations fail today because their extractive economic institutions do not

create the incentives needed for people to save, invest, and innovate.”

Daron Acemoglu & James Robinson, Why Nations Fail (2012)
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8. On path dependence

“History matters. It matters not just because we can learn from the past, but
because the present and the future are connected to the past by the
continuity of a society’s institutions.”

—— Douglass North, Institutions, Institutional Change and Economic Performance
(1990)
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9. On deliberate practice

“The differences between expert performers and normal adults reflect a life-
long period of deliberate effort to improve performance.”

—— K. Anders Ericsson, “The Role of Deliberate Practice” (1993)
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10. On the zone of proximal development

“What a child can do with assistance today she will be able to do by herself
tomorrow.”

— Lev Vygotsky, Mind in Society (1978)
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11. On the escape from freedom

“Modern man, freed from the bonds of pre-individualistic society, which
simultaneously gave him security and limited him, has not gained freedom
in the positive sense of the realization of his individual self.”

—— Erich Fromm, Escape from Freedom (1941)
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12. On the logic of scientific discovery

“The criterion of the scientific status of a theory is its falsifiability.”
—— Karl Popper, Conjectures and Refutations (1963)
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13. On the ambidextrous organization

“The real challenge for managers is to be able to compete simultaneously in
both mature and emerging markets — to manage for both today and

tomorrow.”

—— Michael Tushman & Charles O'Reilly, “Ambidextrous Organizations” (1996)
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14. On systems of creativity

“Creativity does not happen inside people’s heads, but in the interaction
between a person’s thoughts and a sociocultural context.”

—— Mihaly Csikszentmihalyi, Creativity: Flow and the Psychology of Discovery and

Invention (1996)

ARBHIELN: FroRIG O AIE D W MAY fREIZRSE, SDE #—24 “&R
g7 fRNTN S G5k, D BER] E S8 =R AT R4

15. On endogenous growth

“Economic growth springs from better recipes, not just from more cooking.”

—— Paul Romer, “Economic Growth,” The Concise Encyclopedia of Economics (1993)
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16. On schools and creativity

“If you're not prepared to be wrong, you'll never come up with anything
original.”

—— Ken Robinson, TED Talk “Do Schools Kill Creativity?” (2006)
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17. On self-organization and dissipative structures

“The laws of nature contain no reference to initial conditions. There are no
privileged initial conditions. This is one of the fundamental lessons of the
theory of dissipative structures.”

—— Ilya Prigogine, The End of Certainty (1997)
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18. On the innovator’s dilemma

“Good management was the most fundamental reason why they failed to stay
atop their industries.”

— Clayton Christensen, The Innovator’s Dilemma (1997)
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19. On the big push

“There is a minimum level of resources that must be devoted to a
development program if it is to have any chance of success.”

—— Paul Rosenstein-Rodan, “Notes on the Theory of the ‘Big Push™ (1961)
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20. On investing in disadvantaged children

“The accident of birth is a major determinant of life outcomes. The lottery of
birth accounts for a significant portion of inequality in lifetime earnings,
health, and education.”

—— James Heckman, “Skill Formation and the Economics of Investing in Disadvantaged
Children,” Science 312 (2006)
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