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1.1 HRAE=R

1.1.1 R ERRAY IR M SRR S BRSO B

BOHE R ASA B —FhSE BB g, —ARBEEEFFNRE, RAKH G
HRKRRIBRE, [ A IR A A AR RS SR — Tl BRI
R, AR, BIHESBR T —MEROMELR RIS . &N, &
HHHBfAF AR T HA TR =R IR B o X, XS R AR R A ik
TR AR AL ELY . SE TR HABR AR, 2R R 7E B RS BT FIUL
PP CLAPESE (Herbert Simon ) Y “A FRIEEME” A itRl2E AR, BHAALIHE R
( Donald Alan Schon ) fSZ SR ( Reflective Practice ) HfUFR,

Xt BT B R R R TR U B RO SCZ S 24ET I, 2ot ik AR 32 iz
By, FENTHIFRANEINE . A BIRRE o U A S AR S B A O BIPE®
F20f 226044, FEBE “Votrikigsh” BWROT T AR R R R . AT
FERSEIH, PESEE AR “BotRl” B9EAE, MRS B ARBL R R O R TR
BOHHLE T B BT R MR R . NARME X, £k Bt — 2 n) R A o
B, IANHIEIHR A RNFEYIFRE" (the science of artificial ) ———FpEAE 4 . 5%
PRVEH . BRI, AR HREBE BB R A ROY, UTISE R
FHREEERS. B%EY . RE TR, KRIERGEAMBIHBRE %, iR
[a] & ( problem domain ) FIIT# (solution domain ) MAZ.Cr, FEER SR RL- 1K %
M5tk e Bt PHE R E N AR BOHREEA TR AR R, X — Bt R TR A AR R
KT S5 BATI S48, A7 B iRl a R

SR, BT AR5 (ill-structure problem ), AN A HEAKHEEC A H1HR

@© BTt BItZARME L [M ] Kib: #igkA e, 2005, 5-17.

@ AR Tt (M1 dest: Jestd TR, 2008: 1.

@ RILEE. BRSO AR (1], 3. B 4ES. 2008 (185): 44-47,

@ SRR, FHE DT, BOMER R B S RAE . AR R (D] K. WIB SRRk
R K N, 2012, 1.

(5 Cross, N. Designerly Ways of Knowing Springer-Verlag, London, 2006. 170.

(©) Simon, H A The Sciences of the Artificial, MIT Press, Cambridge, 1969, 24.

(@ Cross, N. Forty years of design research. Design Studies, 2007 (28): 1-4.

Wik, L. ARG EOTRRE—— AR HERERR (M ] 2B i ARG, 19884E 1A S L.
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i) PP IR R S DS PR IR A, I REARE B BE, DUSA R UG, A g T4E
SRR (schema ), TIH., AAEAERLUSE —MHESFIE R HAY, Mgt
LA IFHE K B 20 S SERIFE AT SE 0, Dk, 1 R SR —FhScBaA
P (epistemology of practice ), B FLEA I TEAMNE AL EAE B Z i, B
ARZIAHENE | fﬁﬂzfi TREbE e EIhZE, kX —id R ORI MR o 1
ROARTE—A REF e REh, BotE SEEN XHE" BA R, S&it&7Em
TEBER A, [ XA R 2548 . A7 3h i SR sl RAE MR T “f7 sl rh s
(MMmewmmoﬁﬁ%%%ﬁﬁﬁ%ﬁﬁﬁﬁﬂ¢ﬁﬁ,ﬁ*ﬁ%%(MM%mh
action ) HORHE®, 1 BARE T HATHIKS) (action—oriented ) 1) R fBE A (045 . JCHEs
EhpiE ( naming the relevant factors ) , [A] @153 [A] U ( framing a problem in a certain way ), 1%
SRR AR ( making moves toward a solution ) HIPEH R A8 ( evaluating those moves ) @}D %
WrHF (Kees Dorst ) 15 H BT HIERN b iE— B4R I, TERMATEI AP Z A FF A — 2
HEN . —BOERSRAF TR B S50 E HAR—2G ST PATERE RN D Ty R AR
BB Z N BRRIT RO ERISRA AT R A e, A R 7E s B M Bt H &
T K S MU BRI FR . S HIERH BRI R A R A B T . 24T Canalyse ), 2543
(‘synthesise ), #548l (simulate ), PEAl (evaluate ), 552 MRSEERAAT A SR BlR i B AS AT %)
W, 7E & Z B HE SOk (K11 ). bR 5HEN T4 BB, [Rli SURLR
AUBRRL, KT S SR BAS G T F IR R % A R,
AE SR [ KA P 0 2 P B8R s o [ DR 25 A T M ST I 0 14 e D B DAY, T AE
J RSB R AT B B A B RTINS RN I S BRI A SR LU
Ge ) BRVE R UK A0 A Rr B, AR 20 Sk 5 B (o) ROR A v AR (LR 27 PR 85
FARALER) F 5

Syt 2
= =T

&ﬁ@% ﬂﬁﬁw B[] ﬁmﬁ%
PR sk fig $%

E1.1 EBMKkRS kSRR TSER
B % kiR . Kees Dorst, 1999

\d

\/
8
op

@ Bk BRI H4E [T]. M. BTAES. 2008 (185): 44-47.

(2 Kees Dorst. Design Problems and Design Paradoxes. Design Issues, 2006 (22): 4-17.

(3 Schén, D. The Reflective Practitioner: How Professionals Think in Action Temple Smith, London, 1983. 54-70.

(@) Rianne Valkenburg, Kees Dorst. The Reflective Practice of Design Teams. Design Studies, 1998 (19): 249-271.

6 FgAE - A - MRS, AR RBNRSEEEE: Tl TR e Tl hREGE (M) dbiat. EERlesiit, 2007,
(6) Kees Dorst Describing design: a comparison of paradigms: [PhD thesis] [D]. The Netherlands: Delft University, 1999. 78.
(@) Dorst K, Dijkhuis J. Comparing paradigms fordescribing design activity. Design Studies, 1995, 16 (2): 261-274.



W1E 4 B

B RBUR AR Z A, UHR SRS HIR, | T30E TRAZ PR 2
P BRI BRI B P AR AR . SIS AR, RS IR i 3
SRIEAE PV S R TN R, —Jr T, R R A RaEAE HAREDRIE R
RRAORLAE BB, BULYE, SR T E PR R AN (ECAIT TR T B Il K fige LA
YO H—Jrm, BT SO P eR R RIESERA M. AT
WP BB, R 1SS R T B R RER A LU (B

1.1.2 RITEEIE SR

BOHRE—A “HEUL” MR, RrE. AR, RO T A
1, BRI EAE “HISE HARMIRER AR o 550 RR A A B e
JEAAXS, W R (Prescriptive ) 5l ( Descriptive ) (IR, MIFE AN
FAMEAEA 2 R 2 5 R R AT LU B RS, Ehoallr - F54A (M. Weber) X437 RJE
AAE BRI ATEY . TR & B R B AR . R AR A, RIS RN
WECHERIEAR . TR, SSRMEHEE, BT SR DU A5 S a,
B AR, BUA A TH TR, %2Rt Han e a8
BOER CTH (BoR) B, Wby “SIBSEE” By HITREET 5 K
TREYFRAE", LB P EEE” . MBOHBRIERMIE, “SCRG B R T R Al
EPEG AR —T, Rk TEOR BT EM, STEFRBOHACK .. EEA S,
BB “REEROE MR, IRl S AR R AL TR AE . “TER
EHE" R T O AR TP AL E N A A, Rk TRAHIIRSKR “H” B,
ETERRML RN RIE s, PR B R RS ERRE” M), Jfa s R
BRI TRIE . BOTAR S AHELE TRIFT, W RBGHIFR A RRIR L RN BB 7
B, AR TERNEERE S, HRERIESE “NYERRTT MR8, SRR
“FETTEMEBOT” MR, MRS, BT R R A TH

Bt R R R BT R  EEIRA . 4t - IR (David Wynn ) FIBH - Sehisa sk
(John Clarkson ) XfAHSCHREEATER S, Kot BRI =050 (1) Bt
F G P52 750 (stage vs activity—based models ); (2) [3]f15: 5] ( problem—oriented )
FffRT5 % 21 (solution—oriented ) JEx; (3) % . AMHTAIERF I (abstract vs
analytical vs procedural ), 12878, X = RS iR 52 20 AOBFFEEAE, (2
HECHR, AR M T EZEMF AT R

B HE S 50T BB, BK (Hall) 4818 7 DA H A A B 5 1%

O E#. RESERBTHHSM RSN (D] KU IR KA 4 5 e B R R
%, 2008, 7.

@ [ ] Dol - 10, [ ] ek, #aREkie (M. dbat: SRR, 1991.48.

@ ZFEM. WABARBASH RIS (1], ARRHELEIR, 2004.26 (154): 21-26.

(@) John Clarkson, Claudia Eckert. Design process improvement: a review of current practice. Springer-Verlag London
Limited 2005. 75.
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B R kR, John Clarkson, 2005
i b 1‘(%@13 ¢ [‘fézfjJ . d
1 1 1 1
B 2 s B2 2
% i i
B3 3 B3 B3
! N N BrE: . EshAn
INGa] SRR BB A Pkiebsray

E1.3 witMEfmgitiT A
B K kiR Bless, 1962

AR P R e T SR R R LA BE RN BT S ( Asimow ) /R FRIE M R 55 T
BE BBV, MR R ARHR WA T B B A R M B, XA PR A
B EARER . PR % AT, A3 ( Bless ) 7ETPY BB T SERE_ LR
BB ST AT IX 4y, BB T RS B FEARE , B AT R TR
TE B IEAED (1.3-a\b )o FI13-cH iR BTBERIB AT M T4 4, ik
BB SN “ BLELEH” (well—structured )o [B11.3—dHiR T REBEZ 1B B B0 HE
i, S R BRI B3 R R

TEMRYR 7 8 T R RIS 1] O RIF SR, bRy R Rt , o t2s ) sk 75 21
R ) RIS B A b 7 SRR HH L AW R b . RIS AR, 7R A T AR
PRI RZ AR RS, IFE AT AR A RERERL 0T . F5/K%F (Bryan Lawson ) A
R E T 2k S WE” ML S, LR RA S, miRk2ER N 5
TEFP L G A R T R WA RSk ], R T LA )R S i 07 5% S8 37 ( Nigel
Cross ) 2 NIUA R 7E BUSEAO BT i B rpr, AN B0 ) S0 5 ) S REAR DRI AG (IR, TR
AR EAR A B A TR A - TR TR BR AR R T IR )

(D Hall AD. A. methodology for systems engineering. Van Nostrand Reinhold, 1962. 71.

(2 Asimow M. Introduction to design. Prentice Hall, 1962. 89.

(3 Blessing LTM. 4 process-based approach to computer-supported engineering design [D]. University of Twente, The
Netherlands, 1994. 221.

@) Lawson B. How designers think. The Architectural Press, 1980. 115.

(5 Cross N. Engineering design methods: strategies for product design. reproduced with permission of John Wiley and
Sons Limited, 1994. 78-79.
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RS SREMS strategy ), TTHE T4 7 (RRERU 160 FARRDR 7 58 160 9 3™

P14 fif TRy 58 e (o) R (o) RO RE T R Y, 0, MRRT RS2l , &
/R (Hillier ) 28 A T A5 AR 20 B8 ( conjecture— analysis theory ), NN IR
M i B2 3 T SRR AP (9 B 2 B 4R AR AR L . 3K 58 ( Darke ) 44 T i)
R BB, 7P (generator ), AR (conjecture ) FIZMT (analysis ) FIR®.
H (March ) #7754 ( production ) —J#ZE ( deduction ) =J344 (induction ) PDIFEAY |
FIXEFHAb LA 7 58 O BORER , PDISRIE T30 B Y . 45—, MRS
JEI, BT (Jones ) HEIMERPERFAERGRERY, fioMr. 256 . WASHIAR®. S35 (Klaus
Ehrlenspiel ) A4 R G 70H7 ([ R 7, 4R T [R) R DR A2 . 48 AR PR IR
FOGFRRBRN® s B TR I T ( exploration ), J=4 ( generation ), P¥Aii ( evaluation ),
Y43 ( communication ) fJPUITBAEAIT

TEANR . SRR I i M F e b, S0 (Abstract ) (1 32 B RF SR 8 B
BHE RO, MR EAR NSO RSN ERCR, DMESRTHART; BFk
( Procedural approaches ) WS4 T3 H b BAA 5, 352095 SCEPRifF & 15 5 AH 6
B&; J3#rJ7ik (Analytical approaches ) I Tl it H AUAFER B, X P 7 i by e &
SPAUL: —RXHEHI H AR E AR, BRI DSM® s R T i B
st R AR AR A | BRIF AT TR,

FEFP T A T B A RAR SN BAA, SRS Btk DA B R e i FH P 4, F
TrAAE =ANZE AL, BRSO . 8RS (design—focused ) 5T H £ 5
( project—focused ) . #5777 (model. method ) ([E1.5),

FEFF 7 1L AR VER R - S B P . SREmE LA R BT A R e R k. 25 A%
( Finger ) VK 5Ei#h ( Dixon ) A ARARPERRI S NPT, H—, BB #ET %
HHEE: B, MEIARE AR, [RRHA R R A AR AR AL SE i = AN T
(LR RO BB I AT AN SR 5E . XA R TE . X R A R I AT . %

(D John Clarkson, Claudia Eckert. Design process improvement: a review of current practice. Springer-Verlag London
Limited 2005. 57-58.

(2 Hillier B, Musgrove J, O’Sullivan P. Knowledge and design. In: Environmental design: research and practice.
University of California, USA, 1972. 112-113.

3) Darke J (1979) The primary generator and the design process. Design Studies, 1 (1): 36-44.

(@) March L. The logic of design. In: Cross N ed. Developments in design methodology, 1984. 270.

(5) Jones JC. Design methods: seeds of human futures. Wiley, 1970. 42,

(© Ehrlenspiel K. Integrierte Produktentwicklung: Methoden fur die Prozessorganisation, Produkterstellung und
Konstruktion. Hanser, 1995. 115.

(D Cross N. Engineering design methods: strategies for product design. John Wiley and Sons Limited, 1994. 221.

®) Steward DV (1981) The design structure system: a method for managing the design of complex systems. IEEE
Transactions on Engineering Management, EM-28 (3): 71-74.

(9 Browning TR (2001) Applying the design structure matrix system to decomposition and integration problems: a
review and new directions. IEEE Transactions on Engineering Management, 48: 292-306.

(0 Susan Finger, John R. Dixon Z. 4 Review of Research in Mechanical Engineering Design. Part I Descriptive,
Prescriptive, and Computer-Based Models of Design Processe. Research Engineering Design, 1989 (1): 51-57.
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1
l 724 Generator ]
Darke 1 -
(1979) | W Conject |
G-C—A 75 i
I JHHF Analysis ]
!
[
( Production )
March Wk
P_(l;gi?ﬁ) i ( Deduction )
JEE ]
( Induction )
Jones I
(1963) [ %4  Synthesis |
A-S-EARRY T
I P4 Evalution I
i)
( Problem )
B DS
Ehrlenspiiel ( Clarification of the problem )
(1995) xR
WA ( Search for hypothese )
ARG orbT HEFE
B ( Selection of hypotheses )
( Solution )
w3
( Exploration )
Cross s o
(1994) ( Generation )
Bt EAR A Al
( Evaluation )
i}
( Communication )

E1.4 HRHENRAA RS ORI S@INRHER
B A kK. A3 AJohn Clarkson, 2005

E1.5 BFoEHR4EE
Ak &% : John Clarkson, 2005
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AR R R EAPR S X HB—, MR hdBIOZERIT, B, M
BT XT A R . BT X B HEN | AR B B R AR R E . — T
T, S B R A TT B e 7 A R T S s o — T, BRSO A AR 2R B T BA K
AR AR MIBT B, (PR R M. LSRRG U . SRSl
WoE . FEERME I EWF5E ( Morphological Analysis ). 58 MG TE R ik A RIRESE . 4
564 ( Victor Hubka ) 114 42 Had AHIAAI VLA, IR BGHRE e 98 A B T HImy™ K
T RSB, [RIN R G T7 ik f N I RERE Y By HImAE B 72 v RUE O e 3
BIHEEY . BIBIIR (Archer ) SR R8Ty Bk — R O ) SR Jr o, TE TR I 425 R
HELE AR . AT REMEIEE S (FanGZSERTMMAES ) . h TAC AR RS AR n)
TR A O T AR

it ER S5 H ES)Z0, Bt 3SR SO R ARy i B A A
FEERY Bt E RIBRMELIFTR.

#l1.1 Bt E SRR

(=3 agg vl

BETEHEREAY (The design spiral ): 55 BTN, @i H
FE H SRR
BT RS (The design process ) : RSt #2%0 43 in) @547 ( Analysis

French 1999 of problem ). Skt ( conceptual design ), HAKR{L %3t ( Embodiment of
schemes ) . 40T ( Detailing )
BB BeAR A ( stage—based models ) : HRIFUT 555308 (Plan and clarifying
the task ). #E&BIT ( Concept design ). HAR{LETT ( Embodiment design )N
WA ( Detailing design )

Evans 1959

Pahl . Beitz
1996

451 4, 7 35 3K 3h /Y 77 ALY ( Product model or chromosome derived from the
Andreasen et. al

o~ theory of domains ): i 2 4% 3 ( Process domain ). 3] fig 451 3k ( Function
domain ). ZHZ40BE ( Organ domain ) , ZE¥9453% ( Construction domain )

SE4ETT (Total design ) WF & AR : 4 LABA#IA e Lk ThRes kN
Pugh 1991  EFHIBEEEREEOR, HEIHB BRI 7 AR &R (specification ) . HE:&
it (concept design ) . PEAEIT (detail design ) . 7 ( manufacture )
Ulrich, Pt AL R PR BRSO REVGT. TRABGT . WhK5EE
Eppinger 2003 775 3

FAE KB . A+ AJohn Clarkson, 2005
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HAENYICE R At

T H EF (Project—focused ) WE B H | 51 H 2H & 50 /)48 BN A BEDT IR it
PR, SRR A TR R BB, TR IRAS . TN EE® .,
WH E ARG TR, RSB A R RAT A, PRI
FIRG Al W 2 (1656 R R ISR, T F 3 SISO R EA LU FRRE: (1) BRR4l
ZURLE, AFEIER NG ARER AAESFRHFE, FJE (Pugh) BRARH, MIRBITTS TR E0H
RMTGFTRBAE 5. Wi, AGL, VUARREIRRGAT R, RIS & 214U 42 A
PSP BUR G MR Y, (2) AR AR, A SRR A S . BRI
FAER . ZAEZIEAR ( Andreasen ) FVEEZE] (Hein ) SEEEHH T i, =8 A IR AL
BT, (3) RIFIAE, BRATFAS R 2 SeB = B B ARPERE. TEPILLIK ( Alexander )
e se AR (Clarkson ) 42 TR K SHIEC R, SEA XA FIBT B4 R T
P, ARG S TR Sk, RIS R, (4) BRI,
FBIRIT (Hales ) BETHNHAE . T, WHUUNBOTHERE, 5 7O HRERNHE RS,
BPT5 HF A 5% (the project set in context ) AR TAA R 5 BRE XTI H WF A PR A 4= it
#2, (5) IBREHAITG . SFIFF (Ulich) FBRTHS (Eppinger) AR, HS i Bsf ki
5r, BRRAEIE AR — TR, PRI -0 H

AU BRI, FEAKEE RS BRI, DRI, A
M, MRS TS, WRtE . BULYE S 2R MO R, 71
TR FEIR, tminEsHE R SRR X, i SR, R 2 rA
HIBFFE IR LA B 25 B B IS AR SE BRI 5 Hh iy ) R e Bl AR B i e, A7
AT BB SRS S R R S R, X R X TR L SR v R
KAFRTEA B 5 S BANE

1.1.3 ZEGrit

1.1.3.1 ESHIEX
HICFSEBA RS i, 19794 (R ) B “BaT RN MR LR MR
P —4H R, FRRYTS AR, FERE R TATHAERR" ", 19954 (%
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