N

HAL

open science

HADOFE M & 7 5 > A0

Hiroatsu Nohara

» To cite this version:

Hiroatsu Nohara. HADEFAEH & 7 7 > A D H & Ffi g H DO H W F. International Center for
Japanese Studies. International Center for Japanese Studies - Kyoto Forum, Sep 2009, Kyoto, Japan. H > fiff

7 F— 7 I, 226, pp.1-45, 2010, Nichibunken Forum, {10.15055/00005640). <halshs-00506003)

HAL Id: halshs-00506003
https://shs.hal.science/halshs-00506003

Submitted on 26 Jul 2010

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaire HAL, est des-
tinée au dépot et a la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
francais ou étrangers, des laboratoires publics ou
privés.


https://shs.hal.science/halshs-00506003
https://hal.archives-ouvertes.fr

T =T DREERRIDOZ A SVIZ, THROENE, 77 o ZAOHINE « B
ODHENF] L LTPHELTEE L, BERARIL, EHonbnd &HIiE
BARATETED L IICHEHEL TWD D, DE0H LN T A5
YT AT A EDLDITEED D WIEFEE L TV MNIZEANENIT,
TTD, THROHEINE, 77 v A0S : OB T AT T 47 4 —|
DFHFWEA "L ELTHEH TNWD EEDNSZOTHET-SBEY LET,

A B DOFHEDORERIT =B 2> TWET,

B, REEINEE DR ET DN EWD RERE] EZ2oMEcT 7
0—F T 5 HETT, T 2T, R THINFE ] ICEB L TWDH00nE W
IFELWMBL, 0%, THINF ) EROELNEEE - DSHIZERIE L W
HDEZAICHEHATENW CEmOAEEH LN LET, £, MEEARELT T
VAL HDONE N ) FEORERERONTET,

BAT, AKRE T T AT I9 AU L O X O ICHEIRELHANEE L TE2h
EWVWO AR LET, I—nr v /XTiL, Engineer &) 3, #E&IE, 1
5 HALLIZ IS LT RT3, ENLENZ S 4R [Z b LMEEHE
T HANLZ]IBFEL TV T, 61k, ok, Bk, 6K, FEEH
T, g ORAEIEF T ML S EAEZR L T E LIz, 2ORND,
Bertrand Gilles & W9 7 7 AD T EFE A, Les ingénieurs de la
Renaissance (1964) EWIHFEEOHFTLAF IR X - B FBEKRRD TH
i)l LERLTVWET, BUCEINE - ErFoLksk 7 M) x) &%
ZCHANEZREWSZEFATHEEEZ L W AXIE, I—r v/ TIREHIICEZ
EWVNH T ETY, O THEANE ] 13, BN, =iz, S8R & HAi 2 Rt
DIRJTH o7, bHAA, FRL, BARICHHEMEB SRV T, ik
EORGIEEVSHTERACEL S RRNTH -T2 LB s, D% 17 i,
18 Al A1 U CEREZRZ DSBS LT 5 L, #HilrE bk >HEM kT
B, PEEFEMUANIIE, X3 DOEMTE 7 NV—Tnbko Tz, 1) HEF
¥ (Military Engineers) 2) RRHiT#E (Civil Engineers ) JEEE. 1%
e TEf], BRTRFEEREN R & A O LORERE L AL ILBASE O o B O SR LB
i 3) U RE&A (Artisan/Compagnon) . SEEERYZRE) « = \THAF L7250
rEHEAR L TE T, 7TV AT, avr =g —T a2 L0 ) Bl
bol, ZOMEIET., X RElO TN TEEDEAREZ B E L2, HZIZE< D
MPENE 2 Lz, £ LT, EEEMPLIEIC R > THIO T, Foxnsg AEE



R 2 X 57 LERENE) DAEEND, 110 ORKORFFMIL, BEKETH
DIEERZ RS - TREE 22T -HMBREEATHDL LTI, 22T
OFOBELMT, BAHETED X 9 BERENE ) SapiciERSh T
TenEns ZEihH Y 7,

WEDOFE =RE LT, RROARRKOMEFETH 5 BB LR D% 28 L T
FIfrE OFR, EH, v U TRROFLUR EHERZ ST L TAHIZWE RS,
Z 2T, BUROITICEAD BN LD TT N, BhEohaEzr T, 77
A DFE AN E S IR EGE R R O N D OITk L, B AROHINE#ikE Tl
BRE\BETH R RERWHENH S T=DTIERWNE VW) FEHERM LIV E
BEd,

B Hikim

%< ODHERZEFEONET, ESREL VD LOR, BEF - a2 L TRZEC
DB E LA WRD ORERT THEH ITZ2< 28> TnoHEn)
HELRLIDBIERLTWET, 29 W o mEREFo mEEgE0RMRIT. TR
D%, FRCBRES T FERN 2 DI > TETWET, vv 7 R -7
T—RN— RNV T A, Al RXR—H— T a)— A AT, TAF Y
e DX R Z BTN Y TR A,

L)L, BEOEREPIEVIRD &, BFICRFEFOSE T, HlORFERE~
DHEGNBECENTZTHLONE VN IRENSDBFERSNTE-L I
BboinEd, 2L T, BEICETNVEES THET 5 & BREICR D &, Hiln
HBII% L OYA, AMVERER & L Tlbit, RN ZORBEKE ST E
Lce £, FHOBLENL S, FERAOEOZEDBHFREICE 2 2 HE
BRELRMMEINTWNWD T —~TT, BRATHARORFEREICET 5 FEZE0Hr
LR VITONTREY, & 20X, RI—F 1Y 72X —DMRITHELTT,
77 AT, ARRRREREOERZMIENFIRHICT 2 ARY « £ v L HIZ X
STIThIVE LT, LML, 29 LEMFgETid, g b I =8 H 250
FEL SN EEOE ] F#Emoxtg LTy LT, Bk MEH)
— A NT I X =L N> TWNWH AL —DENEZEFH A,

FealzloT, THEARE ) L, & -t - SO ARAFBIfR % 4 H D1 TE)
I THERE LN S, BEICA / RXR—va v EH#EL O LB EERTH
D ET, RESTTIE, HEEZ2E5OHALEERE LTEL (EE&ICOAKL
L CEDEIIKYE - AlEMEZ RS, RETE 00 OMmEEENE (857)) K
DHTEEZH D EEINTHET, 250\ ) HGHEmIL, 872 BN



HEZELTWSEWNWZDETLLE Y, REARLIE, COBRTL, E2THAD
&b, KRR %tzf&ﬁ%i SEAIAT A RINT 2 LIESNDDTT NG
L LENWD ZIT, WRA 72 B TREIEGRICR > TLE > TWDH DO TIEAR
WTEA DD, mzi NHE AR BRERRRILT &m%@Amﬁﬁﬁ%(ﬁﬁﬁﬁ-
BEEE - CEMBHS) 2RIIERAT2ER/ kL TLE ., Lo,
ZOBRPATENT, HRLHEB &%@W@t@@ﬁ%7u?xtfﬂ%é#é%
DTIEHRL . INEAESICERSIT LIEYET 2R & R I E 45,
f«f@@i)&%ﬁ%imﬁ ZBWTR A B DA FENEORE R DA Z B
BRI 5525720, 2089 RERFHMIORE X 2wk 572 012i%, #
AW% I L ST EoBRIE (EEHIE - ER OO, WK - 78
EES) AMEEE %, ZOHAMEL 100 28—t > FORERTIZAR VA, fFk
WX L THIERDODELEZ G2 TG, LrLaenb, HEXUXLIREIC
XU, FLIT LV RELS B 2D, HNEITEIO—fEEmIc /x5 58
L AEOHIEIC L > TS SN0 0, fERE L Th DSR2 - 18
B o e &5 2137200, BB i & & % tha O 2R SCUIRD & 704 L7221
L7 B WEHTH S &R ET,
TTD, 5L T TIIREERE T R2VWNIF A I AL ZH AT
WHEEHYDTT, IBIZEZX, HNEIL. &BF - 5 - HIFoEAE WD
HNBHEICAEFESN TS DIHFETHLHV ET, 2FED, HoiXbHES -
fhax - pZEModc, BRI, BEHIE, FEETOAEEMRICL - T
FOITANPRESNDIGFETLH LD TT, £HTHLHORHIE, HiiE
H B2 A FF > CTWT, FZThH, FORRTHEU L 9 72l
RIS LCRIC L ) ZfTEh A2 L D EAES N EE A U= b
(Agent) TlX7gwnwi vy Z & T9,
A ) RX—=2 3 VOWEETH Y DOMESFETHLH D, TV o —mt%x
FFo T\ [HiliE 13, boRBHEEzMmLEIHETLOY T, Fx L
T, TEME ) EWO/NSREBTTN, ZI0EMENSE THRERBILT
D THMER DL THEATENERWEEsTnET, il Ed,
FE ST, 20RO HWTIERD EBWET,

X

BRI FER OFEIL, B & B OBIE 3 4% % 58 < O EHEIT I o TV D $
Thod, LLE BafFITZOHEARLEDOHICAGNS L HIZ, FFSE
BT DB 72 AR L SR 0 LIS FUO<iouﬁéomﬁ\k
RS eds D K 5 7R ER 2R 3R « JTE & D BANEARIC K > TREZEITED AL
S, IR ELEN e ~BRESED, AR, HIFEDbODRERETE



TERI 7R B A 7 = X A & ARG 72 B A 1 = X WS B 5E S 72 08 B ok
ATETLERR D, TbH, HAL, TEROEM OWER 72l B 2% THEA
TH LW HE e &, BRI L D, T LIS & OHEi ) 7o fERE
LML TS EFHIMC L > TRIBT 2HA S5, BHFITBEDORERKEZ
ELRN, WOhIEREBRFENESA D=L NI RELDTH D, Ti
DDA H=ANE, R UnMoOAE ] Lz aIs A LT TRMEN: ) % &
DD EWND NEHIZARBINZH D> T2 EEH D HRIZIRE L TS D s & D05,
BRAAS T, LAZNDHBIE SN TWD EF DD TIERWEA D D,

FEEOREN L OEFE X, BIEOHIMcSESEOMEE 52, 2D 2%
FRHAME DRI L LD &8 ETHEICL - TRZESCHI EoESRR 5] =i
ZEND, EO—FT, BEF - BIRORBEN RIS T T e R AR Y
B L, EEMECHSEEICEEZ L6 LTS, £, difh - FEEik
RHATEEAR L, REMBFOEEMEICR R >TEFHEZ B A TP, ZD LD
2. B BT, s RN EBICEAELY O HAICEMEREEY KT L
BVENLZENEARREEL TV & W) HEKRFELV— 7 13E4E L < ICHEEIC

o TS, TETNG, HTESR (/"= ay) Lo seic

— RREFHOALEZERT HH O TR B2 BIRO0 & 72 FIRRARER 0O FH 7
B L o TALH SN FFBZRHES - FifgiTcdy (o —F—
MEH EZAD Recombination), = L THEFHIEOER FTHLETAFRTLHD
ELTHBINRTIER D A,

ZITCEBERI LR, ZOENER () X—vay) OB ERSoTND
HLoOiX, EIC TRHEEWE) & TG CWOBIETT, §9FTHe, va
P N—HZ = EET S [Entrepreneur - FEF | 1T, BERF AT L THic
72 TRIEOER ) 21ED 7201, AlEMELZ T2 AR LET, TS

A RXR=a CORHEEF T, —EITHFEESLEITE H 2 WIERER LILE X
T, VAT ZRSTHLWETDRRAZAIET DALV Z&ITRDFET, B
CAVIREN S U, REICHEAEES L TV EEHA, LML, 22T
KEPEIE TCHHDOT, ZOTEESF L L TCofmzidfivEdi,

T T, BEILEICHNETOAEL OB T LTz, kiR b5
FThHY, ALFEELETEEBICRY o, FORERKEIL, 2
— = == Vv hm T E%@%%ﬁ@ﬁﬁm&ﬁ Tl
REERHLUE L, BUE, A IIINOOHFENESOREIZH L TEE T
iﬁo:@%ﬁ/m/—@%o#ﬁ@@%\é%&ﬁ%@rﬁ@ﬁj®%ﬁﬁ
ENRHTEET, (2L LT, 2077/ ny—o mtEE E Sl L Tl
MEWVNIDITETHERERBESORETT, LrL, ZNH60OMEIZZ Z
THOIIIRETEDLDT, F-OEBITEY W EBNET,



(58 ) EROLARME

DB E | IZPEEE M EHlca—m X, TAU B, ZLTTVTHET
EFENTEELL, LarL, & CTHEERAZ, NERENE ) OMZEEME L
TOFERIFRIO SN 1T R « UEDO RO FTETHZEETH L H
TY, o EREENE ] & U THMERmEES T2 (EER) wfEx
FICE > TRWICERD LD T, TT»H, [HIFEHRE & —RIICER
HHEITEHELNE W) ZLIEAH 5 ERVWET, 3 ODMHRHIZZL T, £DOEHE
P& B CAH = & By E 9 (Lundgreen 1990)

- FETHEEEMEBRD TR LA XY ATlE, EITHRA L - TR - B
NilcHEiE ez L (FlE LT KERLTO Millwright I EZTEk A O
Watts) F2DOEEFEMNBIbvE Lz, IHOBRAME [HiFE ) 13
SREES L UTRERFARRE c G AL LT, B o1E, HE oA
EHDEEZXBIT AT, 19 kil > Th o, SEHIOMEREE- TH S
DO EMEREZRFLE Y L35, B8 FRV.ENTERM- V=T Ha
(Institution of Civil Engineers) X° 1847 4EFR V. OMW = V=T H=
(Institution of Mechanical Engineers) DK TdH H, UHFE, 115 OFHER
DEBIZRHTeOIIE, fHEREEE LTI e bleholo, (ERIFMIE
FERMC R 2 Hh - T A X T, (HERIR IS = o 2 =T S ITKGR - &
kSN T— ARSIz, — T, AFV RADEHEIRFEL, Eblz=rv=
T OREAZRT L, LFEHORES Doctor Eng. FRaff 512 & THHMATH
o7, 184 0FEMRUITHID T Glasgow KL LN HEDLDTEN, o7y
U VRFFHEORLRFPICLF AR D 01X, 19 AR E CRERITIER S
Rinole, WERIZA XY ATIE, =2 P=7 OFSMALI IS STV
WEWz b,

- Kbgs—nm y SEEEITEEEM T XY RCHENZ, 77 RAE KLY T
1L, BEEEM TR L TRENZ DT 724 XU RNTEWDO L BITHEEBUR N &
bilc, £, EEXIRET L7OICKRTE T LFEHEE 2w, REINE
RO IEMEE D BTN, 77 AT, 1 8k FICEFEHINFEZRD
Z OB TEHENERRIESNED D, =a— R T 7 =v72 (Ecole
Polytechnique) EFRIINAE TR 1 7 9 SHFITT R LA UL - THIRR
IND, ZOHBEHEIT, &b EEFEINOEGHEIZIISZDZ ENFEIRTH-
oo LU, ZOHEBRMIZIZAATHLRSHAONTZT VTV a, TTT A,
T—=Vx, 3y PEBEOEXLRBFE EWA OB E o TSHEE
ZERE L7 THRBBENEHINTL D, RV T 7=y 271, HRATHDT
TFHBEZERRE LI E Wb, B Hiie —B L TR 5By
VX o T hfmkE L2 ETHOLNTWSD, DFED, A XU XAOPEFHETEM TRE



BREIC AR SN TE 8L, R T 7 oZdic k> TAR L - Bk s
N=oOTholz, TNIZENT RS Y TIE, 77 RIHIER-T, R T 7
=y 7 &) LRFK (Technische Hochschule) Z{EV | BEEAMBEREZX S
L2 sd, D OHENERMEEIL [RF) OMMTHEE S, BYE T
RIS D, HEWIZ &2, ZORFEIIXBI SN HIRERZSEE TH 5
RNIT 7=y 7k, 77 ATEHT Y — FEMEREIZR > T2, R4 YT
IERFLDFFNOIRANHNSL LG 2 Do Te, BRI, R4V ORI T
27 Cld Dr. Ing. (TE+E) ORI 5 HEN/HETIC, 20 iz -
TRESOUIRPITON TR L FAESNORERZ G N AR - 72,

- OXKHDIL, EEMOEENRZLENT AV B EARTT, I— v
EIEV, T AV IORFFIEERZFZORELHY, RINLLFHBICEA
NTW5, 1 9MREHIRITIE, EXE -7 AV IOFL KFET XTI LN
RE S, BRI I CEEMERE R LTV LE Y T a—y YT
BRE% MIT) 13186 4FIIHLEINTND, B<AbLATWS KXoz,
HARTIZ1 8 7 64 LEARFR (REHERFE L ORE) 2%\ LT, 4
EOFMFEN & i E B E K- 72, HFE TS0 X283 & #aI
T RTRENZIT ORI DD TES Lz, B & 2O X2 312 Hik
FBEBIIT R CREDZT RGN GO TEDNTZ, /2, BALT AU A
O TR RZFE, BRI GT T, ZRIEEEDL VRIS bz
EWVWR D, BETAREE, TEHEEDRFTHRAMESNDE CRHIC, K&k
MDA EENTE T, REORFERIE (Corporate Engineers) 3—%IT
A S HL, BT IR X AR AR O T CERL & L TE < & o TEEA K
EnoTL %,

Zoxolz, FEN BEROEMNE ] 2/E0 HBfRIIEME T, 2oBERNE
mAAREE LTS, U2, ZOENEERITSEMARAEWERD,
FIASEMAE LT —BETIER MR I/IN—T%202 52 2125,
HEROMWE, FRIFINE WD K9 RIEAEE T TidAe <, MPEEIE &%
EHATE ORSL E WV HFRRMELNE L TV D, TORAEREND, HIFEIX
fOFEEL OFERE LIV BUTHEE L T < onE W) IBEICER L7Z & W
25, A—ay/NTE, BEWHENEREAZ TRl TBRE - 77=%
Vo BT EEORSTET DN EEMBEZOL DT L, TDOEMN
I%. [School culture] (FERXFN) Z#RFET D LD 77 —7 LHRERSR [Shop
culture] (KEBRFEN) 27 AT 0T 47 4 —OFEFEELT D7 NV—TORNLIEIT
HoOTRTT, ZOEIIT, HIiTE LW THZDER GFESWERMT) 1
JEHAC A THHEMICATHLERNTH S,



FERORB LRV ETH, REHRE T T U AZLT D00 E ) EIC
—SfHICfN TN EBNET, BARLE T T RE, HEHERTITEWEFE L
ThHOETH, UL ofibZafEFoTnd, LENRST, EBWETHS &
FFRFCITWETH D E b E2 D, BADEL L OESREEEIL. BkE v
Th, 7AVD, AFVREDOT 70 - B 7Y U #EZ SR e LT3
ZLTWAZLENRZVDT, 753 A—3—8 v NKERFEEG FE— L2109
[ % LB ORBFIZ AN D & SR B kD LW ORISR H Y F77,
7T UAEDEIL, BIREBEZRTENI ATy bRBD Lo IBNET,
ﬁ!@ﬁUﬁkLTﬂﬁf%é_ki\iTEK&77/xﬂh%% (R
MEZTHY ., & <IFEEEM, 4 THLRY - BINECRICB T 2EZOEEIN
%%kW9$%TT Z LT, %@¢K TREREZREERINH Y EHEE

LHBEHREEOBENY RN EZDTLE Y, 2FV, =Y — hDOE L
%m@ﬁfaxk77/inTwéﬁm%50&m%_@ofﬁf%\ﬁl
TEHEEITE O RFAEINE~OBEE KTV RALNLIEVWIFELD
DET, o, 7T U ADEFEMERIT., AARL R0 BEREMED BN
LTWTC, BT AFARGAGKE V- TENWTL L Y, ZNHDHEHGDHIC
o TWAHOIX, HIAHETORBEEROHIETL £ 5, FREEROH (L
X, THEER] OB 2N, FRORER EOMBMKDO R A IED & FIFFIC
A& OEEMTICRE L THELOEBSITH A HET S Z L2 EKRLTND
ARETZZUATIE, ZOmMTEY>TZRIEHELZFTWAHAL I ThDd, 20
&9 BRBEPMELL BICER S 5 FHEIL, HDOLFED/NT K7 ADFIETT, 77/
AL HAROEME W Z L THDE, PRI OIGE > 72 HROEINEBE
EENBEMEEOIEILX., 77 v ADZE I %Mtfwékw5$miﬁ0%
F9, LOLANG, ZHEESE T RKEETORARE 77 U A2 TG E
T, BIRES TO HIABEEDOERIEMBE QLD &, HiTd o HE i LR Ok
BTl o i B O HNLIT R E S Bp->TET, 2D Lid, HAHKRATHAR
DENF BB CAEEE Lo TWi) NHDLOTIERn D E W) el 28k L
9, ZOX DR EEZHICEWTHALREICAD 7o & nET,

- N ERIN e i)l d=n)

AAL 7T ATIHRBEMRENE H)Ro TEHENTE =D, LLTFD 4 5
DB D LTz EWET, 1) #I8] Engineering  School (Eff 7%
®) DA 2) A0t 7 Z =06 RE~OBIT ) REFEOILKE THEHED
B 4) AEZERNERREE O LT,



75 v 2D

AR D L 912, 77 v AHANE 8 ORMERTEAK & S FERREIX, EE#EN
EOZNEHE L THRVERTHDL, ZORRMEZHEMFET 212013, BiiEE
AL OVERS . HATE TRER A O BB 2 U CHIINE B ORRERIBIH &V ) X
D 7o E S RE R 2 R T A MR B S, I HIXBLRICE T D HfrE Ak
GO DR - BREERBERE D Z OB R SIRICHE SN TN E 16 TH D,

18 il & Tl 2 BT B 224 D FEFE 1T RS A B OMCTR LS b > T D
(Shinn 1980) , £9°, PAEZEREICE L Z LIk > TEHFHMEOERINE & &
Nizo 1TAT FIZESL EARBEIFAR AR SN D& ER E LT, 1748 FEiTidt+
AREANEERL, 1765 A\ ISR EIT 2R & SR LT AR S e 35, =3 — )b -
RVT 7 =7 (BEIRFR) 21794 EICARL SN DT, 77 AE
B REERGENHESLT 5, Thbb, KT 7=y 7R TR TIRIROKES
FAENERE S ERR AN D, B D WL R I EFE T 5, D
X2 2 CREEMEMNEE 22 T 2%, DREEIAMN & 2 WIXR L EL 1T
HE (BETH, I LHEMBFESRITET &3 L CEEENic~ ~Y
JANFEET-TND) L LTHEMET S, £ LT, EERABHMNE & L TRl
MR, SLUEERREOEFE 0 27 hORLEEREEZHE Y L 512k b,
Z 9 LT, EZFEMFEMIBFRIEM EE-CITEEE /) 2 5w, EEEEa
DR & L COREREZRERHEZHEEL T, £, 2o—HILaEmRE
B LTHIIX Y U T 2R %BIC (N v 75—V CHRLTEMEY #
—IZKTFVT5, BILAAKOREEE L, B - MRAOERICEDLS, KU T
7 =27 v EMHENERE 2R AIREFERL L TV D, B SR, xR E I
RO RMBEREE L TREEZHD 1 HI1ChD, 77 ADEE, TEIRE -
ITRBEZE DAL b EZEINE R DT 2tk T ITITFEN RV,

77 v ADEZEEMIIME & AR TRREIZEA T DT TT A, 19 i eIsAIC I
PERFEMOERIZLY R ¥ —OFIFEFE LG E->CE £, RHEEE
A OBEER & I, EZEEINE O G 72 HAOHERR IR 28 & HIEFEIC
2%, By AR ENERET V=T HRIT 1L EORNE & 50, FA
IR BOOMERINE OA4 =27 F 7 CREFINEERIK E L TFE - pEET
P37 17248 (Ecole Centrale des Arts et Manufactures) 23 1829 fE|ZBAK T 5,

ZDOEFEAFIIRMEEE 7 Z—ICHIFFE L LTSEAL, RIZKEFEOFMRE
EHEIWIRoTZ0, BOoRE (IvaTgry, V=RV a LY 2D
KEEF) #RZ L7 LT 7 ADEEE X2 T, B mELIE
2, THAEEREINFEERE B E LISHBFZOEE 2 AR Tl 27 )



ENLT —)b « = AT ZHEIRERSOT BIRREZ R E L, #iIGFEE IR L
e T F 2 LB AR VU — L TR R, U 3 o s i
HAEAHINTL b, Flo, BHIWEEERE CTHEKM PN T A2 EE LT
BRI T2 5 b 00, £ REEOLENFERKZH T 7= v b
WRIEAL 2 HANBRSE & TIRBIBOBIE L2+ 5 & 9 B ERE b HkTL 5,

— Ut R R BELIRE . R EINF B PR 70 & NS 2 b E il P iR Rl 8 2 & Jg
W LT B F RO MR L 23 T 5, W /\EEm OB OF, 2
O KM E B T & ORG - ETEEN I bt asfEbEL, 77 X
BRI E 2 (Société des Ingénieurs Civils de France) 3% E45, Z
DEINFRZERIRIL, F= « PEZET REAT PR ZEAE K O R E 4 Tl 5y
FrILFEE LT, REHEIFE oS Zm LS5 2 2B ET 5,

S5z, N FEEES (1855 4, 1867 4E) | LB AR LR EDFERISH.

7 Uy 7 HAEAGE S (1894 FiEAk) DRARIE AL 2 BRI E O f=hy
BUE - BB EE O, —HEOENEFMPRAINLOWIT. £ ORI IEmD
DS ZREONRF TR G SN L B E LR R OBSH 5 ITIEELA A T TL D,
1920 4, BUNPNICERE SN -BIRAEIT . Z ORI 2 &S LGS, FHE
Feifr & REEINE & OBEHS %2 0 <o TORERD <,

A AL, T T o AFEESFUIEECEM LA L L TR IGHNT
BITL, $7074 7R THEHE SN2 EAN L CREIMEEX S, £ 0tk
T, ENFEIREOEITAM L, -2 ECRILOT 7 =y Vg aER
LTS, AT LT, ST RERAIT A RIMBERZEOL, 20t
BN ZIRT D, OBHEOHDZ 0 ) v 7 HIFELESERIX, RV T 7=
v 7 RMEEZFLE L THBES ShTn —J, 77 v AHTERGES
X, LSRN RN HE 2 EICHEEL TV K912k D, YRA
MDA CEMEHERIRED RHC =525 8 Wi IXRE—FEEZLEL TV
% DT TIE7R 0, 1920 FARUTEIF AL EE I & > TRE RIS & 70 %5, 1929
FEOMFERFE OB, Hlr# EE) 2 Fe i 28 AN B IR K OBE A5 HE 4 R 7
~ERNDE T, BRI ERZEMIA O ARG, = O FE & BT RS RS
2KV IAT, B & OWCERIMER Z EEBORIC KM ST D Z & ICh o7z, ZDX
9 IR A ROMRZE R S — D OB E I HIRIZHER L L T < & vy 5 TR SR SR
DT, FEINEF G ORE S EHASMHFICET 5 1934 4 7 AIERA I N5,
ZOERIZ Lo T THINEHRSEELZE S DA & L TRE S, Y%
FESIL, FENEEMZREE 70 7 7 L HENCEE T 2 &RE Z2H 5,
ST E, Hx ORI EMERIICOEESZE U CHii BB L LT
DEFREEZBERIND Z LTz, ZORER, TR TH > - HiliE



PR AR — XD G s b, 77200, HlliEDFEETH 5 ngénieur
Diplome| 1&, EZFEFHH I NT-FKA L OFRLS N THID T, BRI D TR FR
Tl b, 1934 4F T A, BNE B ARE M B 720 U CIESRE R &
BATAHZ LT, BINEMRSITENE—MEE2 70 Lz, MR TOLRZ [
i) ¥4 MEEFZREM T ETL2HIIRINT D, 2O LiFmAICHEIRE
£ A CORRENHK ) (HEME) 28k L&D Z L E2BERT DR
RO AR ODEAMNE LV ) BRERRE 2 AR S D RE R L 7o
Too &S, HANEEMDS, HEBH EARILOH 5174 TR —Fx— L
EWVD T T AR REHEROMN — L L GRS NEEFIEETHS I,
D QAT EE) & VIR R, B TOT 7 =2y VEOHRIEIZE 60
T GHA) FEEZEDL Z &7, —BEHEAIZAEIE L Z DRET A7
TAT A —%MmELLTHL, T LT, HifFEEZKD 7T 2OEHE I3HE
HhEh, BEE TEOREREENZHZITKITLTND,

BIBIC, 77 ADOEEHINAEREO —mHEICELRT S, ZOEOHEET
VORI, ) — b &2 HER UBE LV R R & B I B R AR (2
T ez a—)) ERXTR LT EN) BRAEEIEAEZEOHRTAETE HEN
BARFZRICTBILLTWDETHD, 77 AORFITHFLERTH Y,
BRI E SN B R O&E 2 Rel= LT e, 19 HidR E THrE &
FROEFIMZ I T2 REFEWNE S O TR O3 1T 1950 FRORK £ TR7- 72
T B2 hoTo, LovL, BANEHICEm 3 2 EERSEFE D B OIRVE
ELHO . KRFENEIC T « HHE BACFAR 2 %L T 28 1% 1960 4270 HiE
AL L, BECIREEL EOZ BRI RF TR RN OEHR SIS, Lo
L. KRR TEMAEHNE I ERN T T 0¥« ma— VHEFH XL B TICA
LNTEY ., ZOFKHEOELMEIEIL (BidHDWIEHE) ICENKEZ%
B Lkl T s,

H A D5

o T, HAROEMREE ORELIXIEEIC S 00X 5, WA O # 7&K
IZOWTiE, BOEMERRELOSHF CHEINTWDOT, I 2 CIEMHIC
FRTIET 2R 5, BB, TREWANEAN] &0 SMEAEME 7% <
W, AR - BRI KA L CTWE AR T, EEEEAHEET 5720
IR, WOk S DEERB R A EE TBEVIMEAN) IO 525025,
1870 4RI ITAF [ 700—800 NDBFEVVINEADRIZE WO HEERH D, 5
. AT, S35, B BSOS TIER LA, TR R
HEROBM IR EERETH o2, RILE DD & T & v 5 S EAE T
K ONEER < BkADY A AROBNEFIH O T Ty Twnw s sbivs, LarLl, 4+

10



NEFF 1 1880 AR LURE T D | AT - BB A LB BT TRICKEE 5
L TBREWHE MNOEFMERE AT BRANDOEE FICE > T\, EEERE
B ZH D2 T L7 B 72 0 NHRE 2RI 2 2126, BARAEITE O
R ER DN BEEIZ 2D, TOMBIGILT Z AL OEBRD LW ARDE
M¥ETHD, TOHRTEH, BZABEEMINE Y 7V AABREWHEAMY = /L =—(C
Ko TEDORBENEI N, T l=—|F, =a—L - KRIT 7=y 7 xHil=
BiEHE TSP CER R E AT ) — MR E TH D, (LEAFE v v
a0 bLOWFEEZIT KA L, EFEERGEMRFT ORI BT 5 18 1 HAF O B in & %
I7C, 1865 AEIZHRZEEEMATAIRE O A IR Lz, i, o flds
MO BT, HAICH T, FHEZORGCEEER K Y AT A b RIFFIIEE L
TW5D, BRI, EMFTNICERE SN HINEBRCFRIE T8E (2oLs)) &
PRI, AARTHHO TO LFHBEERETH L, EMTET TR S EIERTL
HHENT T U AGETITOI, ZHHEOANMEEN Lz, %I T KRR
I & B [ RS TS PR & 22 0 . HAROEMAN 200845, 7=,
BEHEBEILT TRIEEL 28K T 5 THASRS ) LI 5 Ofk S,
HICHZEE N D IR A xR -T2, 29 L CTHINE A ZEENERT S
BERDHD THARTEON -, B O K- F—=7 (1972) SA
He HOEWHIZARVFELEN AFXFU RO, HARDO T ORH)T, FHAE
BEERYFT O SRS H B IR R R 2 LHER S >T0ET, Ebh
<. ZORZABEEMITN, HAROEEEMMOELETBOH Y 1 To—2>DHE
AR > 72,

IMRLFHBEORENNO L & PFEHOAARITI —r v XSTHRRILEN L
PR AT O~ =2 )V TEATEZE WA 5, HIBBUFIX, 1876 40 1Tk
RN ETE R L LT, WERKER E EE TERMERRO R CHiTE
BRZ K> TV, THRPRIZFHEFERELFERFORIH T 7 AT —K
FREOEA T —IZ Lo TEOHEBELNTZ L Wbiv, BOENEHEBIIKRE
R 5.2 T (FRIINN1988), o, Mm% LEHEMFTRIT 1903 FFDHA5:
BT L - THIE LS v, B, KB, 82w & LT 6 HGHEHICIED L
oo BIEITEBRENESCRKRFHEZENTL2FLZ LR E L, RFESZ X —DH
M XN BT HGE N E o7, Lo, I HDER Th - 728
i OR@BEER (FAT., REET) MO TR szt wbild, &N
FAUE, 20 HACHIBHO HARTITE - FE - FRIOHE2R BN A6, wE
KFEHE OHNEROCRFHE D REREEOHEMZE D0 . BEHEITH
WO LIV T 2E LTI Rrol, SHTED [FE - B - FWlE MNIEFIC
EEINTWe, HEEWRT, ERSITE OB Z @S AR S vz
EbWnWzx b, FHEEVWONLAAMIRY NU—27 2B L TCTEH D, R

11



FIEFC AN & L CORMMEIIBIEAE Ch Tk THh 5, Lrl, 77
YATRLND K DI, AAROEINFEREL MNPSOS IREHER &
SFAHD LT DL It EE AT A FiX e <. BEMBAOTICA OEH
BeIHTWNL, HE - Bk TORBFNL, BIEHILIRE ORCKE I i
DA WELPH T IZA T O PEEEN B SN2 L 2R LT\ 5, 1920 L4
B, BHAROPEEFIT, B EHEIMB L EXESBYLICHZE > T <, ERCE
K[t TIE, ENFEIZISZ D 4ME ORI 2 FF>Z ERNEEITRY
WEZERT - AREBRPTE OMFZEBAEARMR A Bl ST < D, F2 LTI, KEARE
VAT AOBANCLY B TREEHESCHEEHENEANINL, AEE o
AT BENPLE L o7, fERE LT, &itE THBGOBE L 27 5 HiH
RIEAI B 23 B8 L, ofdiiis b T Ko lzke s, b2, #
AR, Al HF (CF - f8KF) OB ER, ZOFTH FkEir
BORREIZAEAHINTL 5,

ZOXD EEREL LRI, BEANTOREELIZ-EY LT 5D, B
TERTZ oo Lo it (1987) 12 kX, KRIERMILIREIZ/ D &, FEE o
JERRIST D X O T EERIEEEEMELN TS 5, R<ALAD LI, ¥
IO B AREZETIE, thB & TETIEE N ED, tHEICITE A RES A kG E
ML Tz, Zhicxt L, TEIZEARMICBEHKBHEITHY . BARED 272
HPR—F ARERAEALL o T2, I BT, HIFRME CHLEMERTY VT
INAPEENTL B, EFITAL REFESLEET LITER DN, BIRREOR
BThHEMITFAIICH ERFHEE B L OESE LEPRHGHICL->TH
DHNTWZ, ZOFRENETIVL, Bk ER 2N EZ S > TWDIGAICE
WTH TORETHLETF L SN, HMERRKRFHSE IEAEREICEANT L H
MNEMoTe, BRI, ZODBIZHEE Loyt Tne, TERMPRETFEIL,
TRFEAINCHTF & U TR L2 LI RICEMICAET 2FE R L 00T, HFIEEF
EEHMM~DORAT v 7 Tholz, R EIFHINC, TRFERHEGESS 0 RE
PREEOFEE T, RILERLETLE LT (TLEE LC) BEAELZBD, £
DHAEENEBHR LK TR TC TITEEINE TO O FLLFICHETEHL D
STy ZOBAFETIEX Y U T OKRKEETH-72, TEPOME~DOHE
SN TH -T2, BT, EBRTF, XL FEORNLIZEAT 0% GB35 Ol
RS ZREXT 2O TH D, Fio, BGHE & Wb o FiERE b BLGE
F¥EHOMPMEE L TAEBEIN T\, TREHOEEILA RSN TEL T,
B B ZE LW LR T, Tl LEHIIRNEETH Y | 1 o0 EL
e LTz, 161, THBLG CRPOMESEREROIER R & O IR & %
ITLCWe, TOX 11X, ZolEHZ2ET M bLTebDTH S,

12



X1 KIEZAHSERE §l 0D Rl 3L

HWERFZIFE

BEFEIXFEMFER

ER(IRFER-&E
.................................................................. m*&

ZORHROFHSE LT, 2 88TV ER S, AAREEIT, SEHEREHEE
2 LT, FIONSLRERKEEE DT TNV Z N~ TY, TOFHLIZ,
ERFH S, ESEMER Y. BN REH S TOUERARE &> TV,
F2 DT —H %, REFALKR (1975) & W) HBEFRE OEENSE-> TV ET,
FICHEBRBE OVHERKZELZ R L TOWETH, HIFRICLRBELZVLLIZZ N
UbLOERDT-EBbhvET, %RICAD X O, Bk BAROIETIE, #
E—FERH L WO IEITOMTONTEY 4 H 1 BT —EUHERRAKTE T RS
EEBRALET, PREMICE > TREZBRIL L, o8 & ICHHER K E
RO DHENIDIZEBICLTHW -2 R A, LL, ZOHAKH
EATIE, RIS AIVUEN R VR O T, 77 A %HH ET 5 KEER
S—nr X TIE, FEFERH OB T o 7 13205 TSI L > TH )
BN £, BRTHARDHFN, 77— LV RAX X —REEHAL TV
EWVZLHME LIVEE A,

F2 KEFMROZRET 7 EUUTERE (A AREfO B FELE & ALE)
tHEH R

WRERIE 42 A 40H

HWRH KL 23 A 4 5MH

——————————— EI R N

WEER 141A 35~40M :BEXH1EE B4

13



MEERE 24N 35H ENH2EM: HMEKX
—————————— 19 BNLE AL

T e 18 A SOHM : BENHE3mEmE : Bk
FRlRF = P 20 A 30HM BN 4AERE  HERK
MEERE 13N 3 0M BYLH S ARG BUMERER
PN 4 N 30M : HistERE : BIRIHR
BURsEs 87A  30M:EKk

LA H 70N 30H : Ak
—————————— Y19 - BN &ANLERE, FAKR BN
Hin 21A 25H

Hroe 11A 25H

H IR 9 A 25H

Al &St 6 A 25H

H A 5A 25H

G 3 A 2 5

N 2 A 25H

KEFARRZE TIHHIEMZR ] BEHE pl15448Y

BB, A TIEE LIRS TWVDHETH D WVIIT T &0 ) ks
T, BT RSN D EINRAM DI Z T ZHOIERAIEFIR H O £7,
HHUTIR, BICE &R UT-BAE ST - FoRINE TRZEE RS - 20T
BRI NTEAMOLHTH Y . LEABERO NFEEHI BRI D TR
THEVWDNTWD, &, BESCBHEEFOEEREDAHRL T, HHE - [
FELMTHIL Ao, Hifil W HRBIFBIETHEDNLTWET R, #
F o TRIZONWTIE, ZOEEIZHBRANDORENOHZE>TWET, &
WHERIZIE, F oK MEEBERL TWDON 160 TLE 5>, L, £
FRLTE, IR - RKIEMICIZ STl LS EOR T, brREMLS
WHIN SN TWERES p D X 5 T, ERBMANR, £/ [FEL7e 5 ML
N] OFTEANMEE LTHIWTWET,

fFEITESZTNE L <, PAREF & O FRIZH S, 016 AL EDER, fEIT7 1 E 5
DIZERL, ...20DE& ANITTTIZH ik .. ... 1< L TEDE S B, A/
DEFIZR > T BlITHE L LFFZBRDEKIFTHICAFZLIED TT, ) XFEL Y DEF
DK, (W) =+—FIZHHES FREZZFEL, BRBOHEEFE L THEDEHICH
Fr /B TIEITIE . .. ), CDFE, BLEMBIFDOMFIZIGEM L, REICEATE T L
D BIPB,

14



BEFELWIOBAIAIZ DL ) RENEZ THLEETHIERETE AT V7 L
LTCRIMEN, 82 TnEFonbosragtifity ks v ts B5
T— FRAEZEREIIZH LD LTS, ERFFIC, HFIEIEEOY T I v NEMk
NTOMME 7RG 72D T, ZORENIMENTH VG THLE RN A
WET 5, £ LTERTHDFAELEMICK L THEICNERH DN, EH9LTH
BAD ER B2, 2O X )T, HFIE, Mo BT AT T 4T
4 —ZFOBE L LTS, FROMEI TN, ZNIEXT7 T ATEH»T 7
=UX UHIBETY, BBEE c mELE T T ADT 7 =y O MA) T o
T AMIHETED £, BRATAAROEEASITIE, 2D XD 7% THEEK) BEE
HE~OHEERH -T2 VWD TL L I,

N T XA SR e s ek

Z b, BURBALEMNE & ENMBR A M LTeBLIROITICE D 9, 5
THiTOT e —FTiL, BEICHILATIThN T EERE LR - FIEES
BIZLTHEELHMH L TCWET, FRAHEEETIIRNVENI ZEHH D | &
SRR IRERNC Y > THEELMHENODLEEE L TV ETA, L, #
FOHBL SNIZFF ERAAHFE L LTWDAF - kOIS 2 B E
HhEsE, WOEHITEZRDEEVWET,

IR DA E - 7o HARDOHENE ZHE &L BENRERE OFKIL, BIEDO 7 Z
YAREELRELL TnD, A< e b, B RIERRERATE T, EE.
FIREOEE, NFEBEETS, mEICHERSERHTOLZIITEHEH L <X
i, Loa L, BIFFRCRAAREDOREMMZ ST OBlLE b RD &, £
DAERETZRECREPE I EE N R X K B 5 = LIZRA <, FrIT, REICBIT A -
FEATHENE D & 0 7 oA FE N THRERITHF LB 2 11 O Bl & o 7Bk U K & 72
HEWRDHDH, i, BARE T T UATHEINEDO S v U 7GR R
1 & OFEFEN TOREIRLT B 73 EOMA T DHHEL TWDH Z L ITERT S, Z
DL, BATTIERIC L S RBELZ LV b L, BREA TR ->T0D
EWH bz n . BARD DR T W 2B Lo TIEZ0nnin
IMEANNETHNET, ZOLI RIGRERIEL L5 &9 5 &, WRARKEH &
TRVX =PRI 0 7, FRRICESNICHRETT,

ZIZTIE, HBYE LB CREANE =T LT O E - FRCLEEO KRR
ErhE LT - ML L CHARBZRA TN ERNET (K 2),

15



B 2 A A DR 75 v 2 DR

ﬁé@gﬁ BEREHE

WA, REMERILIT Emick-oTT7 7y MELTWD Enbivd, BEERED
AV — K& BT 0 ANBERE A~ DO RHIE & KT D &1, BEIIHEO L~L
RFHEREZWS LTV LN ONEIRTH D, 7208, WELITHMRIZIEA
MIZEZ Iy RITCH L, 2L, A EURE D BERCoRERIED—5tfk -
Lk & S MR REL D ME < & RIRFIS, B < A& ICRINZHE > TAF L O#ERS
R E T L 0 721 Ve F T HER BB O P ICHAA TN TN DD
Thod, FINTHEBEDOAY NITH D BB HEREFEN O VT 250, &
NGB E R LD DL MEOM EE HIF TV, Fhicoh, H
FOBNLREED B> TV, Zhuud, WERS @it & v 5 BRI LA
IANENTZH HER TOH BRI RIEETH D, LrL, MOIELE-
TWVW5E91C, TOMELZNNENNTALEARIC L D ZOE) & OB RS R
2o TL B,

75 v ADEH

7T U ADRFERE TR RIE, =Y — NEBREINE (B ENE R
FREEE) BEBOT T ANE - REIREEOREE & L CEREME O R
M- ERMAEZ 22— TRT%) 259528 TY, i, X—mafia) BlR &

16



FEIENTWET, X &1k, BIEERNLELD IR T 7 = I IREBFED Z &
T, WONBEBERTFM - AKXy NU—27 %@L T, by 7REEORK &
FHPNZME L TWD E WIS Z a2 LET, bbb, REEED EMRR K
[ZIE, WEAE L DA D < T &0,

— T V=T R E M TR EEIRE D X P— R0 EHERR L L
EEALLCEET, 770 AHEETIE, B—RADEDI—FRAnE NI DI
REMRIFENTT, FEHOLELRY T L. HHKESCESHIE TRE 2%
WY ET, ZbEH, I— FAJBIIFERCRIFE B S L Wk E BN 72
HEIKRE Lo TWND T ENRZWV, BRATO HARBFED L ST, 3/4 DITmhivi-
FREFEZ L > T, IHERBIE-EVE-STEET, 77V AEE0OxT ) —
MEMZBHRT D23 0KV HDH T T « Ba— TR DEREE 5%
(—FAEY 720 — O 100 4F2E) THY ., B LWi@EaBRZE L ET, K
ZHOZTERAT, KEEE SNDEFER AT v LTEGEO%, 2—3 FOEFEK
o BHRECERMORFETRHIGBEFET 2008 EETH D, T HNEEKT
BRINZIX, ANROEES FE - thai4 s - REFENREOE TRV ARY
BRHIT v ZMBOBND, BROZLRNE, FKUT v F 7OF B
ICNLET D ALK OV SLILEMT R « EAREM AR - XU 7 L3 A - g
TR DABRBPITIM LW —F T, 1 96 0ELIEEN RKFENICERE S &
FRTHFEZT =T Vo TR — VOFMITE ZENTIE R, &b di,
PP S HEINE X, 77 AFRE R K ST AT A (BEEK LT
B 2RO 2HIE) (I2X 0 WHESIM Z R IZMO N6 0 — v (8
) L LT EzZT5, HEnE LSRN, Eo ko ilE W -
ERE - EEE) Thiv, T =V URRAEETBE AR L, LEORRI
KUTREABEEZAD 22225, FEHTT26, SmMIFEos Iz L
TN LT s, oD% L, M - BRSEESLG T —24 - U —
H =m0 | EDHRNANAH IS TRRER 2 FE AN A H 2 O I3 EER I &
D EACEBIRALIZE > T, 2O X9 7% v U TIPS @ & AN
FETSE I v 7 AL TTbILD Z ENRE, 140 OeEMBENTE ORRIEY]
oI T Th < ey, — B EOEERIBERBRZ AT E AL
% 3 OmELAREIC A D & BRI BB 218D, b > THIAES S GHE.
HEMRSE) (MBS EZEBAICFIH L L O LT 2BIRAOBENIN 2 b,
LovL, —REIRE 0SS (EFHENEICHE L), fkicReEHE £ o
T HMRITEIZEELS 20,

BEREREOTIZ, 77=yr - WEME DD, [T 7=y TR
DA THEELY, BEERET V=V XY ENEERT 7=V v U TH
5, @B, HIFESRFET, 2—3FEDOTERT0 ST LATERT 7 =

17



Y UEBETOEEFHEKRETH D, EARNLRE A E FIZ O T Y &Y
BEAOLEWERT 7=y i3, I CIZEI—NLVETHDLHLDOD - FEA
ZE— RIZEWRH LD (D b 10 4E— 15 {EDORRZERBER) — 272 b Ok
THhH— RV - EEFRBICHMET D, EHRELT, 77 AL, THRHBAER
i) Lo b d —oOHMEEMEEARNT, NEHFERENEIX, —BET
DHFBENS Tz B ONEINE ] THD O T, HEHTE & B3R
XX VT —OmTORVEIRESH D, ZOL S WNEHAFET vV 7 2 E
THEREMLE > TOREIL, 77 =y VBICHT N T 4 7%
RThHod, *x V7 ORMIES SENFHEE L THRBOBRET 477+
TA—TRODBERT 7=y Tl 5T, I— RAVE~DOFEEEIIE S D
FEBHROME~OELEEE L, BEBE~ORE ZIRTHEL D, 7
T UAEETIE, HINERICHDD LR AN =ALET 7 =V v VEIZH
HNEFTZENTED, T70bb, HINEHMRFZEL EOT o i FofR
BT V= ENH AT V= vy VEDRIETH D, BEITHOWVWTIL,
ZDREBEDRAPETBE MO MEABEXRREE) 2F->TW\d, I
X, O DIEEARTIS 2 THELY T, AFETBH & L ThRENRRAFEAL T
TR VBILAELTS DI EEZERL TS, WHITBLGN LDz
BT, BEOWHIMBSRERE S, ERFIIHE R Z T 72 D KEFEITE -T2 0
LT, HREINEARTIA M- T THLET /= NIHETDH, L,
ZOT I =y UEOWNES - ANTIZIED B ENIRE STV T, — D DEM
PEICHE M HEINICHEBR L= A= NI DB NS\, B ER 77 =
T ik, DAY (BRI - EEEH - AT U R) IZEE S,
FERET T =3 VITARSE - BRSSO B CHFSEEL N E OFEHE T EER - b od AL
T U A NRREEHEINOBFMEIZ e 2B N5, b B L DR
IR DN BE 2 GHBRESE LA T, 77 =y VE~DONEHEL
BHTLHDIXT 7V ABEO—KRBFEETHD, ZOLIHI ¥ r U T OFETE
PEFTBIE DO H BB Z KD 72T, BENBIR~ORE 28-S & LTE<,

H A DEH

H ) —HOHERDOHITT A, T XTORFE « FEFE TR AL D LL=R 3 EEI IS
mWNEW) DIF AL RFETE TS, FHHELZ L THATHLEDOBETY, L
L, HEIFRBEEILHIREDOFEMMEZF - TNWHIZ LEH LD T, MOKE &
LR TR A 2 W T TH D LV £3,

—RIZ, AAEZE TIIE LR EFABHRE 2 73 U CTHIkIz Rt < A% % U7
WZXBIET, EINE®H 2 WIFEIRRIEE & —F5 LTS, siikEES (7 @224)
FREOIII@EBNTH 208, FE FER (—/#) ZROART, EAMEA

18



BB B SR 2RO D Z L 1d7e v, EEARPUEF T FRERNC R CKRAEIZR O 5
. 77 ARERATO HARD L O IZEERNT L, Bt b, ERAES
DL L > THETAZ— I AV - AIOHEFEORJBIE - 1TEWE T 25,
HOLBEBETIZFEALE —FICRIL LI BRAEY—FTHIKE L, —HONLEEZ T
Ho WEERGEERE, 77 —A b T v IHIED LD R BH®RK T AT A
B L, o, BEFT X TOHMEICH L TR Z1ET XD
¥ % VT 7T %N T, 0JT (on-the—job-training) @ Bl T O £ i <>
of f-JT(WHE) D=L L7720 5, HiFBIX. BH0RBE THCDOAF
IVESERS - 0] SR DT DITE )] LR & T TRV R A 35, 60 £<
I3, BFZE « BRSSO PEBI CF — L A U =L LT, DA =L L2
MHESLOT Yy MEETL, O CHEMTHFRCMES GREERRD)
RFEMBARE O D ORI &2 H I H T TL 5, M EFNIEFEAD A X LIE
RIERE A BRI OZ > T LS T=X—L, 5% % U 7TEETOAMESE
DA AR LT 5, HiffEIX., ZoRMICES S & @O T T, AR
BN AN —2 3 VRIIOEBERAL CTh 217 K., BERICHEL T, iz
ZORTERIINTZADBOENHESCHFEBRICETHEL, Z<RoNT—&
DONPRERBECTLEVEED D, HARTIINEFER YT ) —< R E N
T, BEEORBETIHEME LRV OREZE L VR RN, 7T 2D X
I, NS . FRCEBRIE S E S RERE BEEE IR D 2 L IImO THTH
%o Flo, BENTHEHINERE O ANBIZL < ELEEERA R MIRELNATHD D
T, HRBETIZREL ST 27« X —3 A7 A (dual ladder system)
DI AN, BEHIRICAETE R0 H L WIIAE T/ A A 2 =% ZA/3— |
ELTHIBLE L C&E7z, L L, BAROHEME EIIE IR ED T % i te#
2380, ARODBEWRTOZF A= EBRVEFLRV, EHH) tnbhb
EEHEOHELHLN, D 140 5bd) ORBREZEENT 5 H AN
Wb B 4TI B i 2 B8 L CHINZ BB L 2 e =% A N— E R ER
WOIE LIVRW, ThIVEL, SR, THERE ] &0 o BEEREHasm T 47
YT AT A4 — b AR SEROR T, EOENELS RDLOLEIT D,

) —ORFET I, HARBETITHEIRE R T A MEREORIZERH D |
THFBENORTA NE~OBIPRE - & ThDH, — RIS
LTty 2L, BERBICAKR T IEIIMmTH D, 2720, ZIUIERRTOR T
GO EDHMRIRIE TIXRWEA S, il & §R1% 57 @EE) O 5 50 2
SREMESIC L > T, BT OHEXEADOREN SR ENTZNL TH D,
EaHIE b ATEREAEEO T T, FHEEOMBRESNMESIA b, Fl
EMBDIZTONTERD LR LETEN, T X TORMEIZFEL MO IEAIR
oo TOZ EIX, 7T AR A ARIZ R B 5 K& 7ol e S 7= %

19



INEH T2, BRODTNV—I7—DF ¥ T, E&2ED T, TNHIKTE
LTWbEWnWzd, ZZTHhET, Eﬁ@%&k%m@k%ﬁfﬁEJ#ﬁm
TWn5,

oizhrzT

BIRIT72 0 F LIRS, T O & D BB AL & AR 3N 23 B D B i 07 12
THEWRE RIS 5, HINEFSEMAN TR Z 2720120, pEiLBR<e
BB OB Tt & 7o N2 DS BEICHE L TR RIE S 2 T uE72
FH A,

— )72 T L L L CiE, 1980 4EfRIZ Kline & Rosenberg 238 LW FH D
5L, #BEHET /L (chain—linked model) Z# R L FEF L7, ZILUIHAARTH
Bl TunantBnEd, ZoEEMERET VL, 4 FETEZLNT
WEMFZEN BB, S BICZAEEE L THHICEmAH T v ) BEREZ A
f%%%bibko%Lw@%%ﬁﬁzibmﬁﬁ&fi E5 T ENBI
TIZHENERA BRIV TV XD ICHERN RS 2722 D TG~ D IAE T <
k%5$%@%zﬁ#ﬁﬁbéMTwiTok%fi\&miﬁkiML#E
JITFIZHERSS /) AT RRNL TN Z & Tl —Ee 2 L CHIBbENT
HHICHTWS ZEE2EWRLET, LoL, TOBRICBWCHEET DR 72
MEE T2 ETHLWAMENEE N, TOMANRETRIZT 41— Ry
7 INT, ZITELENNERE I, BN CHAEERNZRFE] MM Thih s
ZENEETT, MEREDLNTE Y0 B OMIENLHFE~E WD DT
<, DLATZ7 4 — Ry 7RI 5T, FREBITZRZDOMEAN L LT HERK
ELTHFETHZ LT, HrLuwaEnil, HEknEEin, 2O PICEE
ST vy Z T,

ZDOXIRAXI  HERPERENICED L S R TEREDIMT LD E NS5
RNB RS & 7?VX&Hﬁfﬁf%t&ﬁ%ﬁm%Twiﬁ6@@rﬂ%
B2 T<Nb, 77 ADY4E, B (FAR) HiE 138052 568 Lo
EORWITTFHE %XT\Aﬁbf#%%ﬁ<@6@bﬁ7m/:&b%$ﬁ
J 5, EEBEIL SO T, Sy UTRHNA T2 NEHEENEE O
T TR AZ 2P T 288 N E2& S LW RiIZBrihd, 77 v AEE
N, BERVAT L ThHOHMZER, R, FHEE, BRERSCZ V=T
Y7 (BT EEDT) 4 %Tw%ﬁ#%6®kﬂ%fiﬁwﬁéﬁo%®
— T, b DOREEM O BARH) - EERAHERIL, ZOBBICEEE TS
WEBE I E T 7 =y VEICERE SN D, 61T, BN > THERZN
EEW, FHREWEEMET D, £, THORZ v 7HEEIEH T 7 =
X VE~OBIGN L OWNEFELEAT S, ZOXI R ERF Y VT OFE

20



XAEFE B FE O EEREZBED SL T, BB ~SORE REE ST & L TEH L,
Z DO, SIS A E MBSO BRI DS, TS 72 RS PE S @ O
T =y VRIS THGEAZ v 7EH SN TL AERAICH D L F XD,
CNNEEBRGOIE N 285D, TETBHEE2RORFELRTFTIEL LW 7
T ABEE DO A AR S ETWD Z L DRV, AARDEE . Hiff
ENENEEXBIESND ZERSERILCL Y v U T 24858, bHAA, Hil
Fixtxa 7y el MISM USRI Z T 207208, HARRRERKE Lo
M ENTRFI S, 2o 0JT IZ X ARBRAmNEER I NS, (B
EWVWIOIBENDL IO, FTASTERREEA LT 5 2 &Rl -~ T
WAL D, T2 T, RAEOARLTBREEESL TS BHE 0o =
—varvERLS EDEBHAIVEENZTIURR L2, 290 ) BUGICE
ELEEMICELFEIL, AXASMCHEVEAENESFLC L5 R EEE
T 5 (BRESERD X 9 72) HiliE 2 KREICEKRT H2FICRD, LrL, BARTS
Ry MERFEFPOERL, WIS N EZEEH R L2 m T =
VAT N EBF TS WA H D, Ziuid, Bl m 2N TCk AN T T
RIZAOND [T HoERpESE] (BRA 2007 I8 Lz, R LT v 7 W
B aed D L CHNMAMEBECDHZ LICBND, BARADEEIZIZ DX
A TOREETHANZRIEL CEHEFHEELEN, FEEOBHNEFET AV
T OFHF A AR & T 5 AEEORM TER A RO STV 5, JhAIR.
FHEFHEENEFE INDLIE VR R - ET VORIECHEX LB L T\ AT,
BB OS2 E S 9D LEZ TOLK BERH D D0 L7,

%k
ZETCOFRITHEML SN ¥ AT - 2T AEFRERICLTEY, ZOME
IZBIT A2 FEBBROEFEMFEDNEME L TWDH DI Ty, iz, £0
B RESy 2 BT SRR LA ZE I BRI s S TR Y . BBk O B D H 1S B kIS
R AfEE T A TR E T E v E T,

-
—

235 LR

KEFARRZE TIHHIREMFR ) AR, 1978 4

EAEMAZE  [FENAD LN B A AU 24E

/NHFNR - FEARRTERE [ AMIEROERREL ) RERR e, 19 8 74
BHETZE 1192 0FAREEXREE O FHRIEEE — B SL8AERT OS5 5357
REmET7R1 S, 198 74

F—=7. R ZF (LUZWHE, kGiE—0 T4 XY 20T - AAROTY; HE

21



EFE 19874

AN oo Vikes—REFEL B 2 24 PERAE] 3T E 2007
o

BINNEEZE THAROEME - AAERILOHENT ] BRHTE, 19 7 54

SRS RO V=T HE - BREAXF U ZROBENR W] FAHE 1

9 8 34F

Bertrand Gilles (1964) Les ingénieurs de la Renaissance, Hermann, Paris.
Paul Lundgreen (1990) Engineering Education in Europe and the USA, Annals
of Science N 42, Taylor and Francis.

Hiroatsu Nohara (2005) International Comparison of Labour Markets for
Engineers, Working paper CEP, London School of Economics, 31 pages.
Hiroatsu Nohara (with Caroline Lanciano) (2009) Professionals, Production
Systems and Innovation Capacities in the Software Industry: A Comparison
between France and Japan, [{EEFFEAITE] 618 HRSFAAES B EAISERT
Terry Shinn (1980) L’ Ecole Politechnique 1794-1914, PFSP, Paris.

22



