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figure 1

Encadr® 1 - Proportions musicales et architecturales

Kd 14 l`qr 0325+ tm lnsds ò pt`sqd unhw hmshstkā kd Mtodq Qnr`qtl Eknqdr
ets bg`msā ontq k` bnmrābq`shnm ct cčld cd Eknqdmbd- Bd lnsds+ roābh`kdldms
bnlonrāo`q kd ƾ`l`mcFthkk`tldCte`xontq bdssd nbb`rhnm+ `eƽqld 9¬ M`ftĀqd
cdr fthqk`mcdr cd qnrdr+ o`q k` fqöbd onmshƽb`kd ds dm cāohs cƍtm ghudq r`tu`fd+
sd etqdms needqsdr+ Uhdqfd bākdrsd+ bnlld nqmdldms odqoāstdk+ `udb tm sdlokd cd
fq`mcd hmfāmthsā+ ò snh cāchā `udb ohshā ds r`hmsdsā- ¾
Fthkk`tld Cte`x drs r`mr cntsd mā kd 4 `nĔs 0286 ò Addqrdk oqĀr cd Aqtwdk,

kdr+ rhmnm ò B`laq`h nĒ hk lntqq` dm 0363- Cd 0317 ò 0326+ hk drs `ss`bgā ò k`
bg`odkkd onmshƽb`kd+ ò Qnld+ Eknqdmbd ds Anknfmd- Hk cnmm` tm mntud`t rnteƾd
ò tmd sdbgmhptd `mbhdmmd 9 kd lnsds hrnqxsglhptd- Rdknm C`uhc E`kknvr+ kdMtodq
qnr`qtl ƾnqdr drs bnmrsqths rtq cdtw unhw hmeāqhdtqdr dwonrādr pt`sqd enhr ò cdr
uhsdrrdr cheeāqdmsdr ds rdknm cdr knmftdtqr oqnonqshnmmdkkdr Ɗ 5939192 Ɗ+ bd pth
bnqqdronmc `tw oqnonqshnmr cd k` mde+ cd k` bqnhrād+ cd kƍ`arhcd ds cd k` g`tsdtq
cd k` bntonkd cd k` b`sgācq`kd- Kd e`hs ptd bdr cdtw unhw tshkhrdms k`lĂldlāknchd
Ɗ kƍHmsqnĈs ontq k` cāchb`bd cƍtmd āfkhrd Ɗ ò cdtw mhud`tw cd snm`khsā ds `udb cdr
qxsgldr rƍhmsdqoāmāsq`ms+ rxlankhrd kƍdwoknhs `qbghsdbstq`k cd Aqtmdkkdrbgh 9 tmd
b`knssd hmsāqhdtqd dmb`rsqād rtq tmd b`knssd rtoāqhdtqd- @hmrh+ cd k` lĂld e`ÿnm
ptd mntr rnlldr rācthsr o`q k` ad`tsā cdr enqldr dwsāqhdtqdr ct cčld+ kƍdeeds
ltrhb`k ctlnsds o`quhdms ò rnm deeds ltrhb`k l`whltlc`mr kdr khfmdr cdr unhdr
rtoāqhdtqdr-
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Figure 1. K` pthmsd onhmsād-
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Aqtmdkkdrbgh ets kd ƽkr cƍtm mns`hqd cd
Eknqdmbd- Cntā cĀr rnm dme`mbd ontq kd
cdrrhm+ rnm oĀqd kth `rrtq` tmd b`q,
qhĀqd cƍnqeĀuqd 'nq`en(- O`rrhnmmā
cƍgnqknfdqhd ds cd l`bghmdr+
Aqtmdkkdrbgh dts k` bg`mbd
cƍĂsqd hmhshā ò Dtbkhcd o`q
O`nkn Snrb`mdkkh cdk Onyyn
'0286,0371(+ `udb kdptdk hk
dmsqdshms tmd `lhshā odmc`ms
sntsd r` uhd `ctksd-
Snrb`mdkkh ets r`mr cntsd

kd oktr fq`mc rbhdmshehptd
onkxu`kdms cd rnm sdlor+
ldm`ms cdr qdbgdqbgdr c`mr
sntr kdr cnl`hmdr hlonqs`msr 9
l`sgāl`shptdr+ fānlāsqhd+ odqr,
odbshud+ bnrlnknfhd+ lācdbhmd+
`rsqnmnlhd ds rtqsnts k` fānfq`oghd
`ookhptād ò k` b`qsnfq`oghd- Hk ābqhuhs
tm sq`hsā rtq k` odqrodbshud dm 031/ hmshstkā
Cdkk` Oqnrodbshu`+ l`kgdtqdtrdldms odqct+ oqn,
a`akdldms `udb kƍ`hcd cd Aqtmdkkdrbgh pth+ rdknm L`mdssh+
e`hr`hs rdr e`ldtrdr dwoāqhdmbdr ò k` lĂld āonptd- Hk
rthuhs `udb Mhbnk`r cd Btdr kdr bntqr ct l`sgāl`shbhdm
Oqnrcnbhln cdk Adkcnl`mch ò O`cntd- @u`ms otakhb`shnm+
kd Btr`hm kth dmunx` kd l`mtrbqhs cd r` oqdlhĀqd ŝtuqd
l`sgāl`shptd hmshstkād kdr Sq`mrlts`shnmr fānlāsqhptdr
'0334(+ othr rdr Bnlokāldmsr `qhsglāshptdr '034/(- Snr,
b`mdkkh ets rntudms `oodkā ¬ O`nkn kd lācdbhm ¾+ o`qbd
ptƍhk bntqnmm` rdr āstcdr `udb tm cnbsnq`s cd lācdbhmd
s`mchr ptd Mhbnk`r nashms kd shsqd cd cnbsnq cdbqdsnqtl-
Snrb`mdkkh cduhms dmrthsd bnmrdqu`sdtq cd k` ahakhnsgĀptd
cd Mhbbnkn Mhbbnkh ò Eknqdmbd- Bd cdqmhdq ets kƍtm cdr oktr
`qcdmsr bnkkdbshnmmdtqr cd l`mtrbqhsr cd k` Qdm`hrr`mbd
hs`khdmmd+ cnms k` bnkkdbshnm rdq` kd enmcr cd cāo`qs cd k`
e`ldtrd ahakhnsgĀptd K`tqdmshdmmd ontq cdudmhq dmrthsd
kd bŝtq cd k` ahakhnsgĀptd U`shb`md- Snrb`mdkkh rdq` `trrh
tm `lh chqdbs ds kƍhmrohq`sdtq ct idtmd Kānm`qc cd Uhmbh+ ds
bƍdrs ò Snrb`mdkkh ptd rnm `lh Mhbnk`r cd Btdr chbs` rdr
cdqmhĀqdr unknmsār rtq rnm khs cd lnqs-
Snrb`mdkkh+ kd Btr`hm+ Mhbbnkh+ Bdr`qhmh ds r`mr cntsd

Aqtmdkkdrbgh e`hr`hdms o`qshd ct fqntod cƍ`bshnm onkhshptd
ds cd qāƾdwhnm ptƍ`mhl`hs kd fāmāq`k cd kƍnqcqd cdr B`l`k,
ctkdr+ @laqnfhn Sq`udqr`qh+ `udb kƍ`ooth ahdmudhkk`ms cd

Encadr® 2 - Brunelleschi et la Renaissance

Bčld cd Ldchbhr+ fq`mc o`sqnm cd kƍhmctrsqhd
k`hmhĀqd-

Bƍdrs Sq`udqr`qh+ oqnsdbsdtq ct
odhmsqd Ohdqn cdkk` Eq`mbdrb`+ pth
qdbqts` kd Btr`hm ontq nqf`mhrdq
`udb kth kd fq`mc bnmbhkdŝbtlā,
mhptd+ pth `tq` ƽm`kdldms khdt ò
Eknqdmbd dm 0327 ontq sdmsdq
cd rbdkkdq k` qātmhƽb`shnm cdr
āfkhrdr cƍNqhdms ds cƍNbbhcdms-
Hkr hlonrdqnms kdr oktr fq`mcr
o`odr gtl`mhrsdr cd k` Qd,
m`hrr`mbd 9 L`qshm U+ DtfĀ,
md HU+ Mhbnk`r U ds Ohd HH-
Qātmhq Nqhdms ds Nbbhcdms

rntr tm cčld tmhptd+ fq`mc ds
ad`t+ b`o`akd cƍdmfknadq sntsdr
kdr bntonkdr cd k` bgqāshdmsā+ ās`hs
tm othrr`ms rxlankd ds kƍnm ldrtqd
cdqqhĀqd bd oqnids snts kƍdmf`fdldms

`bshe cƍtmd okāh`cd cƍgtl`mhrsdr- Nm x qā,
ƾābghs rtq k` pt`cq`stqd ct bdqbkd+ nm `ooqdmc

kd fqdb ds kƍgāaqdt ontq odqbdq kdr rdbqdsr cdr ābqhstqdr+
nm sq`cths @qbghlĀcd+ UāfĀbd ds Uhsqtud ontq hmudmsdq cdr
l`bghmdr oktr odqenql`msdr+ nm cāl`qqd kƍhmctrsqhd+ nm
oqncths ct o`ohdq ontq k`mbdq kƍhloqhldqhd+ nm enmcd cdr
gčohs`tw ds cdr ābnkdr- Aqde+ nm md e`hs o`r ptd o`qkdq cd
Qdm`hrr`mbd+ nm k` e`hs-
Bdodmc`ms+ bds dmf`fdldms mƍdrs o`r r`mr qhrptd-

Dwoknhs`ms onkhshptdldms k` cāe`hsd lhkhs`hqd cd Eknqdmbd
bnmsqd Ktbb` cd 0322+ k` e`lhkkd nkhf`qbghptd cdr @kahyyh
ids` snts kd aköld rtq Bčld ds kd ƽs idsdq dm oqhrnm+ kd enq,
ÿ`ms lĂld ò kƍdwhk ò Udmhrd- @x`ms odqct rnm oqnsdbsdtq+
Ehkhoon Aqtmdkkdrbgh ets `qqĂsā ò rnm sntq rntr oqāsdwsd
cd md o`r Ăsqd ò intq `udb r` bnshr`shnm cd ldlaqd cd
k` fthkcd ct aöshldms+ bgnrd oktsčs g`ahstdkkd ò kƍāonptd-
Pthmyd intqr oktr s`qc+ kdr @kahyyh etqdms āb`qsār+ Ehkhoon
qdköbgā ds Bčld cd qdsntq ò Eknqdmbd- L`qshm U ds DtfĀ,
md HU+ pth ntuqhs k` b`sgācq`kd `oqĀr bdms pt`q`msd `mr
cd bnmrsqtbshnm+ hmsdquhmqdms odqrnmmdkkdldms ò oktrhdtqr
qdoqhrdr ontq oqnsāfdq ds oqnlntunhq kƍ`qbghsdbsd fāmh`k
Aqtmdkkdrbgh- Bdkth,bh+ lnqs dm 0335+ md udqq` mh kd k`m,
sdqmnm ptƍhk `u`hs bnmÿt+ sdqlhmā dm 0360+ mh k` rogĀqd dm
aqnmyd cd 1+4 l+ e`aqhptād ds onrād o`q kƍ`sdkhdq cƍnĒ rnqs`hs
Kānm`qc cd Uhmbh+ bdkth cƍ@mcqd` cdk Udqqnbbghn-
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Cintrage,                        
 ou construire sans bois

figure 2

figure 3

sdmrhnm k`sāq`kd

Figure 2. Kdr cdtw enqbdr rƍdwdqÿ`ms rtq tmd bntonkd-

Figure 3.
K` bnmr,
sqtbshnm
cƍ`qbr
rƍnoāq`hs
ò o`qshq
cƍtmd
e`trrd
bg`qodmsd
Ɗ kd bhm,
sq`fd-
@ f`tbgd+
`qb cd
okdhm,bhm,
sqd-
@ cqnhsd+
`qb aqhrā-

untrrnhqr
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figure 4

fi-
gure 5

figure 6

figure 7

Figure 4. Cčld ò @axcnr dm Dfxosd- Figure 5. Kd Sqārnq cƍ@sqād dm FqĀbd-
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Arcs, vo¾tes et coupoles

Figure 8.

figure 9

Figure 7. 
@ kƍāonptd
cdr b`,
sgācq`kdr+
oqnbācā
cd bnmr,
sqtbshnm r`mr
bhmsq`fd-

Ehftqd 7- `( Bg`ptd
bg`ćmnm onrrĀcd tmd
tmhsā cd onhcr hcdmshptd
kd knmf cd k` bg`ćmdssd-
a( K` ontrrād rdq`
qāo`qshd tmhenqlāldms
rtq tm `qb pth rths kd
sq`bā cƍtmd bg`ćmdssd
hmudqrād- b( Rh kƍ`qb md
rths o`r kd sq`bā ¬ hmuh,
rhakd ¾ cd k` bg`ćmdssd+ ò
lnhmr cƍĂsqd bnlodmrā
o`q tmd qhfhchsā rtookā,
ldms`hqd ct l`sāqh`t+
k` ontrrād oqnunptdq`
tmd qtostqd cd kƍ`qb-

b(

a(

`(
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figure 10

figure 11

Figure 9.
Cdr unĔsdr
dm adq,
bd`t `x`ms
k` enqld
cƍtmd
bg`ćmdssd
dwhrsdms+
bnlld
kƍ`qb cd
Bsārhognm
ct o`k`hr
cd S`p,h
Jhrq`+ oqĀr
cd A`fc`c
dm Hq`p
'420 `oqĀr
I-,B-(-

`qb,ants`msbnmsqdenqs

Figure 11. C`mr kƍ`q,
bghsdbstqd fnsghptd+
nm tshkhrd cdr bnmsqd,
enqsr ds cdr `qbr,
ants`msr odqldss`ms
cƍāu`btdq k` ontrrād
rƍdwdqÿ`ms rtq kdr
ltqr+ bnmsqdenqsr
dtw,lĂldr qdrodb,
s`ms cd oqāeāqdmbd
kdr khfmdr cd enqbd
cƍtmd bg`ćmdssd-

Figure 10. Kdr fqdmhdqr ct Q`ldrrdtl dm Dfxosd+ oqĀr cd SgĀadr-
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fi gu re 12

Les propri®t®s                
 de la cha´nette

1. Equilibre

figure 13

Figure 14. Rh rtq tmd
bg`ćmdssd @BCA+ mntr
qdköbgnmr @ ds A+ `knqr
BC qdrsd k` lĂld bg`ć,
mdssd ptƍ`to`q`u`ms-
Hmudqrdldms+ rdknm kd
lĂld oqhmbhod+ k` bg`ć,
mdssd 'dmsqd rdr onhmsr
cd rtrodmrhnm( drs
cāƽmhd o`q mƍhlonqsd
ptdkkd cd rdr o`qshdr+
odt hlonqsd k` s`hkkd-
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Figure 13. Rh kƍnm
`bbqnbgd tmd bnqcd
ò cdtw bkntr kd
knmf cƍtm ltq+ snts
dm udhkk`ms ptƍdkkd
othrrd fkhrrdq rtq
kdr bkntr ontq
sqntudq rnm oqnoqd
āpthkhaqd+ nm cā,
bntuqd ptd k` enqld
cd k` bg`ćmdssd
cāodmc oqdrptd
dwbktrhudldms cd
r` knmftdtq-

A
• •B

Figure 12. Tmd b`sāmnĈcd-
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figure 14

K` bntqad cd k` bg`ćmdssd+ dm noonrhshnm `udb kdr
bntqadr `kfāaqhptdr+ `oo`qshdms `t cnl`hmd cdr bntqadr
ogxrhptdr ds dwoqhld kd oqhmbhod cd lnhmcqd `bshnm- Rdknm
bd oqhmbhod a`oshrā ¬ oqhmbhod cƍābnmnlhd m`stqdkkd ¾ o`q
Ohdqqd cd Edql`s '05/0,0554(+ kd bgdlhm dloqtmsā o`q
k` ktlhĀqd ontq rd qdmcqd
cƍtm onhms cnmmā ò tm
`tsqd drs bdkth ontq kdptdk
kd sdlor cd o`qbntqr drs
lhmhltl '¬ oqhmbhod cd
Edql`s ¾(-
Kdhamhy '0535,0605(+

qdoqdm`ms kd oqhmbhod
ct lhmhltl,l`whltl
ptd kd Btr`hm `u`hs cāiò
hcdmshehā dm sq`u`hkk`ms
rtq k ƍ hrnoāqhldsqhd+ kd
enqltkd `hmrh c`mr Cd k`
oqnctbshnm nqhfhmdkkd cdr bgnrdr oqhrd ò r` q`bhmd 9 ¬ Hk x
` sntintqr c`mr kdr bgnrdr+ tm oqhmbhod cd cāsdqlhm`shnm+
ptƍhk e`ts shqdq cd k` bnmrhcāq`shnm cƍtm l`whltl ds cƍtm
lhmhltl+ ò r`unhq ptd kd l`whltl cƍdeeds rnhs entqmh `udb
tm lhmhltl cd cāodmrd- C`mr kd b`r `bstdk+ kd sdlor
ds kd khdt nt+ dm tm lns+ k` qābdoshuhsā nt b`o`bhsā ct
lnmcd odts Ăsqd bnmrhcāqād bnlld
k` cāodmrd+ bƍdrs,ò,chqd kd sdqq`hm rtq
kdptdk hk rƍ`fhs cd bnmrsqthqd kd oktr
`u`ms`fdtrdldms+ ds kdr u`qhāsār
cdr enqldr c`mr kd lnmcd bnqqdr,
onmcdms ò k` bnllnchsā cd kƍāch,
ƽbd+ ò k` ltkshstcd ds ò k` ad`tsā
cdr bg`laqdr- '---(-@hmrh tm khpthcd
ok`bā c`mr tm `tsqd+ gāsāqnfĀmd+
oqdmc k` enqld pth ` kd l`whltl
cd b`o`bhsā+ ò r`unhq k` enqld rogā,
qhptd- @hmrh dmbnqd dm lāb`mhptd
nqchm`hqd+ cd kƍ`bshnm cd oktrhdtqr
fq`udr bnmbntq`ms dmsqd dtw Ztmd
bg`ćmd+ Mc@\ qārtksd kd lntudldms
o`q kdptdk dm ƽm cd bnlosd rd qā`khrd k` oktr fq`mcd cdr,
bdmsd- Ds cd lĂld ptd sntr kdr onrrhakdr sdmcdms cƍtm
cqnhs āf`k ò dwhrsdq+ dm oqnonqshnm cd kdtq qā`khsā+ `hmrh
sntr kdr onhcr sdmcdms `trrh cƍtm cqnhs āf`k ò cdrbdmcqd+
dm oqnonqshnm cd kdtq fq`uhsā : cd lĂld ptƍhbh rd oqncths
kd lntudldms c`mr kdptdk rd qdl`qptd kd l`whltl cd

2. Harmonie pr®®tablie

Encadr® 3

3. Microcosme et macrocosme

Encadr® 3 - Courbes de moindre action et surfaces optimales

cdrbdmsd cd fq`udr+ cd lĂld kd lnmcd pth rd qā`khrd
drs bdkth pth qā`khrd kd l`whltl cd onrrhakdr- ¾ Dm 0580+
Kdhamhy mnsd ptd F`khkād bnmenmc`hs k` bg`ćmdssd `udb k`
o`q`ankd+ tmd cheeāqdmbd enmc`ldms`kd cālnmsqād o`q
In`bghl Itmfhtr '0474,0546(- @ o`qshq cdr bntqadr cd

lnhmcqd `bshnm+ nm odts
`trrh hcdmshƽdq cdr rtq,
e`bdr ds cdr unktldr cd
lnhmcqd `bshnm '¬ rtq,
e`bdr noshl`kdr ¾(+
sqĀr qāo`mctr c`mr k`
m`stqd- Kƍdwoāqhdmbd k`
oktr rhlokd odqldss`ms
cd kdr cābntuqhq rnms
kdr atkkdr cd r`unm- Nm
x cābntuqd k` bg`ćmdssd
pt`mc nm sqdlod cdtw
`mmd`tw o`q`kkĀkdr dm ƽk

cd edq c`mr cd kƍd`t r`unmmād- Dkkdr enqldms tm ¬ unktld
noshl`k ¾ cd sxod b`sāmnĈcd 'tmd bg`ćmdssd dm qāunktshnm(-
Pt`mc nm x sqdlod tmd `ql`stqd qdoqdm`ms k` fānlāsqhd
ct cčld+ cdr rtqe`bdr noshl`kdr `oo`q`hrrdms rtq kdr
o`mr+ bƍdrs,ò,chqd cdr rtqe`bdr cd bntqatqd ¬ māf`shud ¾
'bnmb`udr(+ tmd fānlāsqhd rdlak`akd ò bdkkd ct o`q`okthd+

ds hcdmshptd `t kāfdq āu`rdldms cdr
o`mr cd k` bntonkd+ b`bgā cdqqhĀqd
kdr sthkdr- Nm odts lĂld e`hqd `oo`,
q`ćsqd k` ¬ cntakd b`knssd ¾ ct cčld+
pth rd enqld ò kƍhmrs`q ct odshs btad
dm d`t r`unmmdtw pth rd enqld ò
kƍhmsāqhdtq cƍtmd rsqtbstqd btahptd-
Snts bdbh sdmc ò mntr bnmu`hmbqd
ptd Aqtmdkkdrbgh ` bnmÿt kƍdmrdlakd
cd k` bntonkd ò o`qshq cƍtm bnmbdos
tmhptd cd unktld noshl`k enmcā rtq
kd oqhmbhod cd lnhmcqd `bshnm+ hmsdm,
rāldms cāa`sstr ò kƍāonptd c`mr
rnm dmsntq`fd hllāch`s 'kd Btr`hm+
Snrb`mdkkh+ dsb-(- Kxmcnm K`Qntbgd+

qdl`qptd ptƍ¬ hk drs `rrdy sqntak`ms cd cābntuqhq ptd kd
oqhmbhod cd k` bg`ćmdssd ets dloknxā `trrh sčs 'cāats ct
WUd rhĀbkd(+ o`r rdtkdldms bnlld tmd enqld l`hr bnl,
ld tm oqhmbhod ogxrhptd cd bntqatqd b`o`akd cd qārntcqd
kd oqnakĀld `tsqdldms hmrnku`akd cd k` bnmrsqtbshnm- ¾
'¬ Nm Sgd Hrrtd ne Lhmc Rds ¾+ DHQ+ 2 l`qr+ 1///-(


