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BT, B N5 TF RS (System) KE X EADF 40 BFF, (FEFUEFERMIX " RE A
BR HHEEENEERGENRESYIERNEYIMTEROE RS — & BEEHAE
I A T LRHS B MERN — 8K, —BERCHNBA, V. L. NEHIE
(L.V.Bertalanffy) € L“RA" R “HEERAMEEENG SR, EEFEZ FEFH K (R,
L. Ackof)IN K RERE PN P B BRR AT MFFRNER T RNES”.

R, WA MR E R, RE R EEELRKE HEEANE T TEERIF T HE—FE
RENGE—1k . RBIEFHMMMTH BB ERNFE,/ NS TF BEFEE8RE%.

YERRG L MABUTEARYE, WRWRALM L&,

1Bk

BEEDMEGHE, XREREEEANEE. RERLSBTENES WELREES
Y, ERNEHRERAFNBERTUTAEENAEARERNES, WHASHEZEELERR
HAERRIMHEE BENMRERIEZESE —HRERMHWRNEE, Y%, ZEEFFELECE
HIRBBES, SUTHAEBENBEMNEEINE. MBEP S/ REETMEEE"
CEAAMMBOKIE RN TTE AT ERAR R E R, FTURS A EH R
BN, BAK TR IER AR EA N EEHIEZ—,

2. REH

KM, BRI ARNE TEZ M RAHELKR MEEHA MBI,
P ant B PR PR | PE A PRI RN MRS R A ERAY, BT @ A E A KA
MEMAXR, MAENHMSESE—E, A EARN— AR SRS SN S S
$hi, WMEFE—HFEFURT RS, SESEHETRARERER BT, AMESH REFR R

3. TheetE

THEEVE Y B P, B R AT EA W EN IR, SRR MARES N EEfrE. 0
BEEFRESSHT SR EWRNELD, {2 XN NEIE 25Tl L,

4. FEE NP

SRS H RFTTRMRBEAH SN EIESFRNFTIE, T T— 1 REHEET
—ERFEE A T B AW B SN S AT Y R A L BE R I AR B AS R AN RS
TR ET R AREH NG AL, BRIITE MM M2 1E



M FF S U, M BHIE R G2 sh I A S Mt — FE AR AW, RE%
R RMOFAENX, LEWRAMESNEA . RENE 3L REEE RS a2 b
MBS RE. RABENRET AR ENSUE R 8T B3 sot a5 HE &,
AL R R B - RE, ARSR, R A RE NS EE S AFHEER = M EA
A RBERMER, IR MR, BEZBERE,

T RGRHIR

IR RSB — DN REHIAT

1. R4

REFABRRENITE STEAMHEXRULRAERINER KRS, ERSE T E AN E
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MERIFIH L . B R RESHWHER, WA THEHREA BETIEE, RESEHETH
TIRERSERIE, THRER R A A A EFFFREREMIER. WERYENZRE, CREERIRIT &
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AEENFETHEZ S, EMEEGTYE BB XERRTH, XTSI R LR A
RHURERMZATEER . K2, EREAGHREEBRR, PBLAX T REHRZ AE R
. HAREAUAREATSHF LR ERRFEE, MSREALELR, HEKXK
A AHAEER AR, AKX B S, KR AL EEIF BT EER T, /e 41
D RERBT MARAFRAEAIRAXAN/PE LR FE AR REA AT LA B
THEH ARG FRARSBRETHARERR, RAARE SRR AW . Z By iR e
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RGN RGBT AR ECEAEE PR &8 0 (8] B 2R, RIS A i1 28 B O B e 1] ] 25
ft. € RRIHERFEH—FRRRE, Bt TRERRS.

5. RBRKESBERFER

FRRAEEHBRFLMERD, RMEMZ B X R BB S, RSB TFRENE
FRERBZFERBKXA KRR, M HRRSE. ZRTFRENBER, HEREL
Al AN BRE(TREHERILA I, KRE(FREBE LA LEAD) L RE
BERE(TRERENT LT, EHZ TT2%), LI RENIELIE 4R LER
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RPRSAER, RIGEAE A A S ETIERMERRE, S R E K B P JEL
Ay, GERRRFNTREABERK, BLBRE, IR MHETE LR BE 2, WiF Y
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B, 7 b AR R
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B R AR RERNFOIK ARG MEEREF - DRE, BRERLNEE T, ¥4
BEERTHER YN, WABGERK. MR, BEMER, EEF - TRE, B4
MEBHRGT BEREZR, REL D BHIREEEFE T AHE, SHEE -  RBiF", X
REFABRORFE. WA TFREZME, FIURTRLE, EEZ 0T, ZOHVARER
CHAY, BEA SRR NANT EFEESTEMR, SHBRRIPZEHHEL LR S
W ARSEE I, PG R K E R 5 '

BT RGERE

— RBEREAN

EISNE R 2 BB 2B AR 5y B AR S FLE R RGERH# (System Science) =
K¥E, RIEKEE LR ERREFHBOARBE, AR EHER, KK E , 0TL1 50
UKERSr : QSRR AL aPF BUERE RERE BgR S AR Pt TR
FATAME. HPRGHERNRENIARFRAZE R T WBE0ERE, B REHA
A AR TR SRR R S TR E L B R KRR, = NER
ERARBEE R EWRTEEAR, TREREREHERS TG RN & TR
Ao MEARR PR LRI AR IR B L, REEATRERRE M. BAR
FRRIE SURR PR ME RS T R . MR E R
RESHM AU e LIRS KNEE R THFHHNE . RREREN S, BN ER,
BIRGERH AR TREBARE T A RE TR, BENRER NRE TR AEAEEHEA
BEEiags SHE BRI S S, £ 210 BK, RER M ERME
FREGF . CRAREXNE WS HE , R TR WRR BT R ARG 5Em
EAEINLLBES I LIBT3, HFR T EERT RAR BRI, HiEE R
KA T RARMR R RMZ KRG, AREIE REEW RAMBE=EMHELFRA
FRRRGR BB N GEE MR — e & TR RN RE AR RS I8
M-, 0 -BERL EVERER DR BEFELE. RENYERT 70 F
LRBHY HHIL (580 IR RN AGMESMNYSL TR BHZEER,
= ARBE S SRA R, R T HRRE T E

T RRFERER

L. sh 2 R5E RAERE 5%

(DI HERE . SN ERGEHREEHRRENB N —HER, REHEL ¢ =1, i
R IXHTE R 1 >t WA IS AR TR BEAE B RGETRIE £ >r 047K, L H
ROORS o BN, 3R 5 ] T~ B R HCRES , T BRI = A% b BT RO LB R
EENTEFEE. BR EREOET N AEA BLAREE 6N MRETR AR T A



(Q)BAERAE . MR LRI FFE T RIOR S B2 BB 2T B RR
FRBAFEN, THLRRLEN, BAERESRET., lon® SEEF 2.7 <1014
F. 8N TFREALWWER =SB BREE N lon® SEMRESEHSE 1.6 X 1094
TE, ATHRANERERRS, B4 T HAERESEEEE, M FHRIERE BT
S FAM TR M ME S, AN ERELF BN N1ERES, FTERMFTEW# AL T FE
BEWNBERN¥ERG ., S— M RNERGL TGS, A 5 FRENMEEE, U
B -5 i EFYERER R , BF LR A FRERTLF 2 HRE BN
TSGR, R - ERARREHRE BEMEEMNESN PABRE T WM EEHA]
LY o U RGENRNERBZTEBBBER D TREN NI ERETENHE. YR, 2%
AR T2 RS A R LR ERGEM S22 RE

) EKiE, —TRNERFEHT T AR DR FH, BRI 2N 2 NE, iRE .
&%, RRBGLARESHORAL TSP . BT AR REE 2R A0A 7 iz
IR U RGEE S N2 HAREH A EX S FAE, MERE S F
HRE, X RBE B K TE” . BKERARLEEN MUK, ZEEEEAT, KEHE TF
HER I RR/NY, BMER/RE RN E SRR, TREFRAE BRI EME, BT
XA S 2 B W SEBR B = A R0, PR 0 4 2 NS B, SR, ZE W SR S AT, 1E
SUBAHMRET X BB FTRE R BRI, R E L AT RE R, R R AL E WL, B e A
Gk B R MRS .
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BAZRERHITERRIFRESHRE, JURX G A FESREMEFHSRE, A
e B F &AM A M F &SRS,

EERRIRANFRESEAMER BEL, XM RAERINES; EEESREEAT, A F
YRR EMR S (AR BLFRE), MBRZRNERELTFRES, LEFAES LR
fEfa] — N RAFRPRE, RN E P&,

3. X/ S5X R, EFES5HF

FriBX PR R TR R M LR T T 8] H R R, BP + ¢ - 2, 25 (8] B BB
LR+ r B B T RTR R, IR AR 5 R A e, XTI R UL, BAR AN,
X NRBEENHRE. HERMIR 5K 20 R RS R KT — 1, R FRE A %
PRIk, MRRMERERE R L S E_ LRSS, A EZ510, B iR s REEEAER;
T 4 BRXT PR AR Bt , B 2= BRI, A SMER B, B4 T (5 8, BF IAX SR Bl 2 7=
A5 B R &5

FHEPVEREERMXRZFTEANERF . YREEMNHEY, BRI ER LSRR,
FEREFH. BN, — AR, EA—EESE, A E T, RASIEN T4
MEANST, X HREREL TN, B, —FRKEHA—FKF , EERERIER, B
FEEINE—-REONEaBE XRERETFN, RZ, RE— B B3 FREtsr, Mg
AHIFH. BN, BT AHHAZ I, ENE M HEREINNERAILLEN S HRES, £
KN ; — BRI )T, & REBF I REPER U HERS |, B0 PRAESE , S 2 B A AR S,

4. AR S AT IR
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T B M,

ZHIIEME T ¥R RAE B, X F ot AR IR, 2 AR - ¢« (RALKH,
IR AR AR, BT LAAT DA, 130 o o8 48 ) B 24 5 F8 Xt et 1 A2 T 33 #4 , B5F J] ] T 3 1
i IE] ] S B S R R . RIRE  FEAS A LA N AR, B & 8 R M, B AR S AN
N W ERHE R AR RN, R RS B R AT . R EE SRR R
B—MEESE, LA REE TN, EWZ IR, Rrl ERAE#,
FrLASCBRIE Shid AR R A i B8, AR B s ) T2 3T B A 7 i, IF g i) SR
R, REARTRER AN RIRfZ R SR, RSN EER, AFTREE Kb h—
BKFI—#IE K F %,

5.8

R R ¥ R B (R. Clausius) T 1865 IR ¥R FEE RIS, MH
WEBSCEME Q BIRE T RN . MRARE, BEBSNR/N, REEMRUE A, Hr35
X4 R entropy, i B & iE woorn, KE BRI HE FEib. WH S TR, EH—BE¥
FikA R

-8Q
dS= T

IRERE SR SUPR R BT 25 o

TEGEIH Y B, BE/R 25 2 (L. Boltzmann) 4> FiZ Shi B A BEBR 5 7, HXTBE L T
WRRRE. s HBRBR T o FENWRAEE, RS ENER, BR THEAT 2L
R IINAY AR, RG0SR A R HTE R ¥ PR A0 RT3 4T o WA, X R
HHRRWS BT

EFBILH, A (C.E. Shannon ) KA E R —AMBEHLEE AF O R BE M s (5 B BRI E
SRR R (E BB R R, TERHRT, ER LR RAHENRE  ELRTNE,
EERRINMNZERHARIMERHRE, BER R,

MEEIE RS RN RS KR, AT E X BIR MBS, B T BRI
B, ERMARIR A, 5IAT Kolmogorow HE%,

S REFEENE

1. —f R 418 (General System Theory)

—MRRFICZd R R A Y F R DUEBIFE (L. Von. Bertalanffy) F 1947 442 1,
HEERESR 1945 FRCGET—RARLIL) M 1968 FERIE e MR K RS0 BN EE
(TERGICH AR RAMN A, Y AR e B BT MEEE R R AL
ABEREZ —. IEMFENTISEYEAEREALXRGE DR, X LEHHER )
BN T IR —RALGE  BE TARASNEARE AFEMENE., B8E
AR B R EE, B E 7 B SESA TR AU, s T
FOI=AEAN S

(DRFUWR-HAEE HEEANEERNE AR, RENIEER RS 5 ThEER
fEIAAR N, TR IR T E SR REMNFICE Z AW E X R, BN thie,




(2)BhAIA  B— WA PUERA HER AL TR AESIRE . AR Z T LIGER A sib
FiESIRESHEHRIE WA GES, B TRE S5IFE A Bb# 7Y R 588 B 830k, it
XA EE SR TY R AEE B CMRM BRI AT RRR, AR EAE EARIT AR
.

(3) %R & . BN R A PLIRER R ™48 SR ALk, & TR-ERNEY, TERELS
£ 7 BEEELLUNSEHMMTIRE, REHE B SHAShEEH R T —1F,

— B RS A E BSR4k B B 4, B T LR T R BR T,
IR B U=8 SINPRE D1 TS [ X/ 18

2. FEHEEMIE (Dissipative Structure)

FERLAHIS R LAY P 2 58 4 B 5 8 (1. Prigogine) A HI FLFI B f5 B ZE /R # IR T 1969
EQSIH ., BRFRAEAREKETF 1977 FHRIFEINRE FEREHNSHELRRNFHE _ER
Shg it g — , #— 5 H RA M SBEENTTER A F AR GBS, i
T =T iEEFEESHITR R, IR FA AR —F € Ban, B AT RES R,
FEURS AN 5N AR AER 59, ST BE M FOR M R R-IR AR 28 O —F e fa) | =5 [A]
HEE LA RS, MR B P ESH BEN B WSEHEHRZ A RS, EX-
Higth  EHEREEERR T LUTILEESE

(DFARERZERAREBEMOLERNER, RIEFEHSWIE, REMNE ds BN
AR, B :ds = des + dis

H des BRAG GNP FHITY R GERME B CH T RN, des TR T 5
THaLUNFE, M dis MERERNT B A4 B8, XHEMAM ZRAEEE dis=0, Bk, £48
i REHE AR A RS, RO TUE RG24 ds Wb, BIEDR des <0, REFA RR LR B
. Hi, BE—RE™E MRS, LA E AN REE R TIR R LB &
o AR, EFBORET, Y des >0, BNIEMHT , RAEA A RRIE A FFHFERZES, R T &
AR TIREL.

(QDIEFEERFITZHR . FRARERE RF AL B, BERERT S &M
FERSHRFERRRF EETE WEG T, AAABER, P E5EE RSz
B SR, P& S FOE A SER S HEBR TS, B A R FESFIE P S (it
K), RERL TRERSHABTRERS, AR A 2 T LFEBT 4,

FAEADNBVES G, REBHEIGLER , REFE5INARE, A RRFARE, BT
HBBER WS — EE LN, RN RLFR TR A PERER, B BT A
FIFEZRPEIX .

(BKERBERF ., EFEHSMEPES, &R - EEn T, EERIEA.
(HIX Sk & A SR AT AL, SR AR, EEEEES, ERARBARERSE
BT IRE B RS HITA , BEFRRAEREER., SRSATmEFESH, 7GR
(BRI , BEALAY /N3 & BT LUE F 3F 2R 1 A A0 B VR P R B 300 h e i i ok, TR LR R 4K |
M ERE"  AMISBRERERT EE—HHNREREFRES. e, K& RREY
AITERRE T — 1~ il A RO SR RO 7E L, BMEB SRR BENLIK & A S IR TR IF W &
.,

FERSS ISR TR KM —Fh AT AL A, B AT LUE T S/ R R BE B s




BB A, REA W BT E mAFo 5T 13 32 # 40 A {5 48 A Wk 2L
10 8 RGEA R B LT 8IA P PR s — P R .

3, ¥4 % ( Synergetics)

WP [E) 2 A P 1T P i A K2 Be 7 3 % K 18 5 (Harmann Haken) F 1969 4F 81572 /9.
B AR FOE s Bl R (5 B8 AE 508 VB el , OB T RERU A M BB e L, K
G 20 5 0 BRI T UR G AT, Ml 1 3% B B R A [l , - -2k 1
B RGN N TF A R R, O — BeHE T EH ARG MRS VR T
S S5fa R, BRFAN EA—TEFEERETFRENERRE, £ 5N EHY
BB B AN B S TR T B & F ARG Z AR A E AR L B~ 4 1 £ 5
ARG, B RGREW B Sh b TE 2 W b 7= 4 25 [R] i (Bl BUTh BERY A P 5544, ih )
FARERE, XREERCH HESEAERF" . MEEHE—PRAAERTELIESD.
AR RS TE BT ROME RIS - - R R AE R ] B0 AR A/ B AR F/D AT 2 A
{UHRE T RGAREM MM R M HRE T HELRBI L, REMrER T X T 8K
EAAE, HELBREAR A WRMZ TH T . MEXXERSMELRE, 12 SRR
(RSB ED . SCERFEAHEBRRENREN] b S EBIHEREN, KPR TFE D #
JUA BRI RS R B AR T8, RN AR TS B, MTHR R MR LR,
FoutRAER, ERMEAINE T RENHEE, MRVER AN SHEELK, REREA
B HRALEZ P DHS T B A SR, X, RATIE AT RGUE AR, T 2L UE 1B S K
I, TR (R0 oA e AR, (9 R AL , S AL 5 6035 A B, Jf
R ST R0 2 AR 25 2 PR LA PR 2 BB, LA 76 s A I 745 R
T 7E A B e A, R GRS BB TS B B TR & F [R5

B RlA L B ST AT B Y B R AR R 2 B T B AR R A & AT
R IESEARIILER X FPEIE AU B AR E RIS IUE T — & BIFTRR, T AR A 22 it
EE WA AR LEFTEAIR, SRR R HENERER BN RAHENET A
e i

B LA E A el 50, el SRR A R R Z 40 BEITISTE I B T S S k2L
X FRGERE AL SRR R, # R R 7 R AR R P ER IR R 434 S B R SR AL 7 R
TR, MRS PR B RS KK AR R RE, A EE P REE, mH
TE X —#F , HRIZ BRI, RAEMNRREATE, MREEXAEIE R
EAR R RN FEARGBORAIE RIS, AR TES SN R R
Xt BRIBEYLE B AT, BRI R R E NS BITOR, SRR TH A RRER B e,
REMEET ARES T FEK AR, TR HE T I 8 BT R Wit

4. RAFHEIE(Catastrophe Theory)

R 3 EHEZEFFEFEB(R. Thom) F 1972 FEIL 1Y, h & FH @Bk EM:
MIERA"— R T REWH LB BRI 2E, BRI, REMS AL F 5K
SRR AR EKER KRR, EH T AYESHEE HEF EAE X
KM A TR PSR INE 25 PRI REK BUENZHETEE HERTHS. [
By, R AR R R TEAR L AR EEEER T NMTSSCREEN T Y
R MERTEMTNREEERENRTEB ISR, G REAENREERBEH 2
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BESERT, REDNEFBOBEZHE, HINESHEBE N IEFER, RERSH
SEEFEENEL . IR, T/AAHEFRISEAKRT 5, RSB KT 2 HRE
BRALUT 11 RX(R 11 ). BRREBTELSBFTEIEA, 2RHARE LRI
B BrEdl MHITHELs) R mshm %SRS, ER—-METER EAREER XN
FAHLIA

F 11 RERBPBEH

RE | =R
FF ® X £ W - T ¢ R | BK
1 | #i&(fold) +ar 1 1
2 | Rfi(cusp) + x4+ artt b 1 2
3 | #E (swallow — 1ail) 2+ ard+ bri+er 1 3
4 | Mi8% (bucterfly) tz8+axt+ b2+ cx? + dx 1 4
5 | ENEEEAFE (wigwan) T+ az® + b+ ex®+ dzt + ex 1 5
6 | BEBIF L Celliptic umbilic) - i+t alai+ 23) + by + X2 2 3
7 | TRilF & (hyperbolic umbilic) 23+ 23 ¥ ax xat+ b+ 2 3
8 | M & (parabolic umbilic) i+ thra+ axt+ bad+ cxy + dxs 2 4
9 | 45 RHK A (symbolic umbilic) it Y ar 23 brd+ cxryoa ¥ dxy + exs 2 5
10 | 28 Z#RIBAR = (second elliptic umbilic) riza— it azri+ bai+ cixt+dr ter, 2 5
11 | F=MWIF 5 (second parabolic umbilic) rizat r3taxdt b3+ o xttdx, toexs 2 5

B2 ORGILE
— RHETITRBERES

1. RETEMTEFE X

RZATBERGEHNZFNITERERE Y, B 60 FRMA T B RN %R, 1945
F,XERAZE(Rand) AR FERAEE S EBITHEAWREINT FERRET
FHRRE MASKERTERHRIE, 1957 £, £ - A £ 45 T B2 E1E (System Engineer-
ing) Bl H. H. Gooe il R.E. Machol 85 i3 & & AR LXMW ERRA, 70 14, E4E
ML Luxenbery B TH 17 BEVEXHHW RGN B RES TP (IIASA), R4 TR
TER—T TSR AR ZAHASEN S BEMR. I 20 £k, IIASA ERE KB+,
JLVF—¥U R TFREF R, wEitS -2FHALR, T ERAR S E, B 84
WiESHE, FREEFHXZRER.

ERETEFHIERSRRIRS  EE¥MITENNEVRETERER. Aty
40 FE R BRI R K BIRES # = EME R, A RGN AL IRAE THEIE A i, 40 4
RHENREL , A ERU T ENEERN AR TRA BT EMFEELETER,

HTRETER—TIFMHBER , LT AKEARZ S, ESRRE SR — 1 L, Bl
THE-HBENIEBFEREERENL.

(D“RATBEIAABAET N REER BT E A FREFR ShRESE 20 B 4 A, T X 26T
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WAZEXGFAEEREER, BREE- T RAEHRETENER, B 1TREHE - EHEN
A%, B& TN EEBEEN BT, £ RS RMRNBRN %, F-E &38R K
PR i AR B B A (1967 SR EE VI o

R)RETHERNTEFHZBREB N, M RERNMBITE HEEW FRHIA
EHIP S T4 T S BT REE AR " (1967 4 H A LA J1S8121) 6

Q)" RAE TN AR IR MHE REH— TR LEY (1969 FXE R &
BHESRRAERE),

(D"FRELERATEEBHATHE RITMERREMEANEE LR BEM %
SEHEFRT(1971 FHAFEFHFRR),

(BRI EE—THERFR S PR ER M E R, LU REGakr T
BEAR”(1974 FAEER ).

(6)"FRAE LHEE - IHREXFENR T S R FEITHRER AR (1976 455
BRKERER).

B2 ZATEEARFMNEMS AN A W B0, S BRI k e T
fE—EHR NI AT RET BABHIRR

J7SGE S RETRER AT EHHTRENHHR ORI BTSRRI EE B
BB HRENER, HhaRFm T EE R HE 5EHE,

WSLE N FRETLEFERX REMN I 6 SUMAESH TREE AR, HEXTTT L&
X HEEE TIERETFR SR TN A& EE T RHER AR

BB, AR TERUMRKREANN SN —TEFXRMB%RE, E&1EH
AREEMt SRR AR e B8 Bie 7 RSN B SR SRR T, B oLt
FEFR,IEANBE FFRE G E S A SO SRR, AR T ERE FIENE T
B ST RGBT E BREH GBS HRMRRERHENREHT oM MRS, A
FEBL T B m AR S Bir, UER T RN S W AR5, B &5
HAEHE A, R MBEZ RN XRDARE, ULHRAENGEERM

2. R T MRS

RETEFMEE TR -8  HENLIR KA REAEMBEMERB ENEAL
JREE, DA B A HA S ALFTEN BN, BB EEX HERIE .

(D) NERAF A5 TREORE THR"HE, 245 A AR H B A7 8 0 T 508 it
A= BB I RHF Gk BRY  EREET LR ARSE, B HE EG TR, m
AETITEPN TE B SMUEEEBH" NI SEE, 88 TSHEEHL KE",
WAR IR AR BFEESNSE P AEGSKEMNESTE, IERT B TEREW
"TRETHE L.

()X EA[A] ARLE T BB AR RILE B FE S N TS S4B o B 45,8 Bk
W BRI S . MRS LRMEL R AR, SAMUEFEEF TR AR+ 6Lt
ZABBFETHE 2% EHEELEINESREN, EETENTFRNEE - &
AL RIXR A HE R, A Z KA S E AT S 25,

(MES A A ARG TARE AR AR AR 45 8 T b 4T3 o 9 B R B R 1l B, 17 &R ¢
TERAMEFEBA RGN REE NG, XHEEMRRENRES TFREZE, R 55
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