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J.Â J§l ' ,-'-ot ,1,§ Qr* ASJrlt Ollilt Oirrrt ;3iE fa{pll ô1.:rl ,.t"T .1. ,rél o'll g-l r.r
.\210ç,2018 ,È15; *l.) 'ol+:Yl # oJ .:l;.3 Jl.riJl # d j,". J,s I

d'tq Us,' .EU *s Lil.: d.-: Lt, hr. ùo dj,+ l.:.,.1 . .ir. -," T ,€#l OT Oy6ll l51 e,..e
fl"+ll td{rl+* {tÂ1,{, a:irl,". §Jfu l${+!É it* B i",,+ll ,J* A fl"+ll 1{lS çrl ,_*ff ùii rul-."+

:ajej eo§Yl # Ulr- l{sl, A4$ll d LU1,":. .gjall olÀ A. f,"+ll {J'8
EFron e= -EFB**

t

85 r- Ïlit'r



,rt,j"

t"i ,
-.;*il,Jl Ll+,Yl 10 e-, âJ'.àtÀ^ll

ç,.à9ll dl}.ll (j â§$§t ûiit rlt ûridJri :l(} çrar-^tl

4${ §jÀ d}À â.ârL.l ôrÊr JEl
1§*â§r LUü e{ir,- qp {+"S d§3j+ *!rl C-^"r O+ff 

aie_.p3 fCl {fs aJÿ+ rs f§ll
(4+èüXl) .i*Lr,5ablt a{p cul§ ulÀ ç.Li.lt ÉiI CL-.i

Lm: n.v &;t x -.,+1t ass - (gàsl Éjll) ;{Cl 4J.6

F=m.a
o=* çÀrjt g*il - ûdûx (rrilry 4û,rI .,.+,.

dt
r -*.*dt

F. dt : tn. v f ilr,a,l - m.utnitial

'r'+ll ÊaJ d !çs c++-a* âl** â*tj §;Èi &tÀ (.i.o'j *ill aJdJl sjll L .ü.

W d#!ü ini tuli .,§ r#s s.r{ ;Âêil sl **jt l.ti" 4*"k fl a.r*u}r # or*ir$ r.rid

.êxll( Â*lr .,le dJ,éùll
â-y Jl â-j,Jl ou çl3lâ: ** âï,1." aJlsril {oy L a"+: O:S* .rs eç95T1 âÀ,:,j}l .É+ d
i1' r":t*ll ge l3L guËb,.ll olu cI- e;Sirtt iÉ.* dô .l{-iJ,j*fa *r .-furï aif, a*ç

îLiâlr^ll ob çl-,h: C Éjl!, ist .x+ â4y-tl é+Iü dÀ ttusl çih fsJs-tridt fsjÂ§

4IÛ' ad"s ÛJs,.,]nït'a*ltl 6ac-.l*]l 
"*ii 3§.+ ut{*+ ell:r gts til 9{s}Jl 4*"s _iL "iS

'2018 '*lsr *t+) arçl 3Ï a:2* iF Jc i.iljl" .g-r*ll c,i! 4l,rll ap.s or.§ r*l§ .:§T

,(1406
I iir. âit ". ü$r Ai*.lt iJÂlt JsT

Work (Joule) (eal) .t-rr
03ill r-r.+,.a rJ,,-t- J+§ ç§S§#l CI.JI Lî rçr+ ,T o.ili ù{+. ,,,1Lï ,r# ,é ç!.,J1 lue,c

U = F.d .§Jill dc+Iü "l+,1 # ù;s oitl ae,J,.lüJ {§r,".lt # r*ll .,Js âÂtJl

Power (Watt) gsll

, = # i,,üll lJ*itl+ jÊi*!l i.'l iJu. o.o

29]11204 tr î ag*lr$t aj-"Jt
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:l;"o.:.".i :Le" ;r-il. jall -dlJl t;+,Yl 10 *, âJ'.àLJI

â*{Fl i3lÀJt

KE -T.*.1/r. .L(!l ô_1..+ a"êtt ,.ad,,J$|i, rg!^rJl ol.:i ,rJ", Ù-rill ,*a

1d#!r:

*iJ LÈJ'.ll rs .-J' ttd+ 'ou- rilltYl irJ1.i e .=p.lt é-Jl .J+bl i.:Lel .jl,-iî .»La
o+ fB s.tll t-l^'ll Jhi. L .dUl s.: 20cm e-S e!-, s-lolt ,_?_*ll e:e .200N AÀ-tF.

fhÀ ;JltYl rr-F stsi ,_îlt frÉ,JlÈ diJt
:o151 â)5'i.r',u JI 61,*, rôJra fl"+ é jÈ-l"Jl JJI Jhi. rrr*-.1

.f.+ll ,rjÊ sJüÉll ôÿllÀ-JÉ* .1

.r3ill oin oti:l .2
.f."+ll ,rl" 63ill ;L *q-, d»À sJÂll ,-j", ,:"i .lé ,rlc f-,+I q-*!l .3

2&ill:
L,.-lill :,:,1000N èt$ 4try:^ {.9n ,.rll ,5! ,J+

oia o§l os.6* 1Âr$ a{! cJDu ,r-ral ,slJ^ir 1 ir.,

fr=Jill .,1o ,*,-tJt 4+ tln 6ilt 6-!,,:,Jt JtùL L .(,Jftlt) ,JiI

1000 N

-T-
_l_'r

-*-ih-* -

,;'. ' ll t;.::. .-1.i,,,.

3di*ile:

+db ;B.r3.r^. 'i-bir §rl # f+ .ils$l d eÉy :a l^sl000N .Ja ,f-rr: e;
JhL L .o-l\' ,^3:e5cm fql é ôé L§' ai§y-l «.Ji:lt illl ,-u.;+ Ê .u* i3js75cm

iæi\- - -.i*--.T- .- '

'i
t'' ri'r" { -. -1 /--"*.: \. -"..,.:: "i 

- 
"l-1,:,

ar{.ll â.§*l

§1*- rti ç93rs q1l" _üÿ C h! A"+ll ,,L-.J 6i .;Sa dô .1
.ctliC-rll fLrJU,ü,,.0.d S L r."È é d.,: g1 +o,lJf 63ÂU gfu th .z

.{SJÊll eHl .r+ ù}ls dr ag=$ rJ3}l ;ar$ üjE ôt;8;t ,jS+ . ;s 6yit .3

242312022
{ s7 F*--** 4J*!.rll ii."ll



ts ;, ib,Jlte
I

Jl'p J.or
-ÉL.ll ?**Tl 10 i-, âJ.àl.Jl

;+a u.u .uv,slr- 4isl, J1,". Li.â :J d.â é a:l ,*.tro erl$l a:r*i r,jytâ u** ,4
tt,"n 14*$t+ll s-:lll cl.,U"tt ùSl, €eLÂ"ll dhill !$ t .di-tÿ 4#rhlt sj.r\.-,0:

ui , t4*rr1À €f +& -Êÿ C lil 4isâ olgl ;;4 ül Ê,"+l .iS+ ,Jo 'S" ;a$Èll r,l:U æ*. ûyE ul*.iYl r*:.s-l aS- çl ,l a,:yt # Ylt ,-ï= .6
.4{rÈu eElt ++ ü3lH Ç,L-ryt r*t.g-1=I âS} çl ,l a;yr os 

ylL , ze .7
.éill .rL ù'itt gkYt r"+l crt!r^!l ga hta ,l roLJ # yB. ü,- .B

.Éjtb ca$ lr# gLryt ril.s§ q). ,ff j a-aglr 
ç13 

ytL ç* .9

."1.,-t! ôllilt O:_xr üytâ rrL"iyt f*t,sef aSF ifl ,l a-.:yt d y13., ;-.10
oiÀ ru'.i.Jeil fJLü L .108.1N rJâ,rJrï a+.-,spÀ o, 10kg 4l§< dË,F,.àtJ i_.x.11

fs3ill

lsll çu-ll g;kll .5.0mfs2 a:4S # Ul,-+ 1kg rerrtç qrs cp*,ü ,} d",r *V.lz
lio k-.:,ll"* çSl rs-9nlt ,-i}+ }Sll "J' S_tJt § }-:tl 4*r-.,Ht 6jI ,nl fu,it+Jl f5s .p;*-

.la;lc.r-ol,Jt

fç.êTl tdqrl"Â e ç*"st alLlll 'in os tÉll ,r1' 
"+hJll 

r<& *Sr a+rsïr tyoll r+- JÀ L .l

9âgJll 'lu ,s UÉll ,"'I' 
"#àl,Jl 

1a"1.1i4* çJ +*].,tt Sll f+- .1* L .ç

ds .ôt+-ll J1"'- ad+b*.,s 4kg le'rr"'< {§ sr";100kg dihs al+lt ÉJ #6J f,g .13

4S1 iÉ .y' 1§l r.à kiall+ ,r:ll r r*r:tl bill sâlialll oil os .olrsll os ')r+l csls ilrJt é)àt
.rL$ Â*..y N 800

fâÀâlll 'io os *.a!rt t+:.s*!t t;t;.tr 3rl L .1

9AÀà§l oln .d #lrJl ltd érJ,.,ll pt"nll-9o L .q,

fâÀslt 
"io ,t' aJ+ü sSTt ttl*ntt $ L .g

fa-Lrlll 'in .,r a:+U çgr:t 3_.iall $ L ,.r

cr.l.: §;§lI .ro)Jl Èrâ {,".)- .qJo)tJl la.r.:.ç Lr,i- ,,,r.LJl qé Ai;B 0.43kg ùj.r+ f.S 6§ .L4

i:"ll L .u, L .25mls rBLn a-.:ô 3:ti: ol-9 1rSs aJiilt &JJt ..r1-r..all oti:l 0.01s ar^t

USII ix+ éll$rYl Of .ry} fur.)t:ll r.r. 0.01s cJDa 6f as ç-Xl ÊèÊ t{el,ü çrff agïf
.(p* 4+^ârll,

'zaq?\? fæ Ï 1ryri.l ryr



- T0.50s Dts r*Xl a+.lt-s c;lJl lnpulæ 6Â.tll 
a+*i ol u .l

f0.50s rli-i .*)Jl . lJL ,.1. a;r:,.11 1ill dl-- L*_*" ÿ L .+

f0.50s,j§"J.T ?oljl 
"J'..,.,"-fit 

k",.t;l1,üç.lt .J*itt s; }§l*.1.ro:l L.e

"Eït;' 135 cm ttô;l+ rrill U( §j ûl ,:,1:,5Jair.cll L&d FIFA ,J"-L ê dl,-=jt.16
.çiTÉC ê 200cm EE:l tr.te l._l; " e;re 155cm d,'l{etiiJl *r Y_l

fWJl 6 s.l*,oll Êàil'l âJS.rls;l j.lJ,;lïl ;:.Il g L .T

fU;iJl g* i.r..:,,-ll pül US rlril Lj.t'-l *".frt oJl $ L .,",

,L:* +*: çljÀ û.. üÂill 1i1," u"S ei+ ,RI .C»o* .l.,Jtll -ÏËll !À ,,s .-l*y"tt ,!JIl î..*
-tJËJl â:*lhÊ U,.t-:^f'Ari.§! §F§t !-"..et*l .-É1âlJ"-5,+â oU+! ,"I" 6.J"rJ r-Lrlti.;§LËll

29?Blm- "-_-* lsr



ily .*.T eLÈ :,-iljnll _É,c çrlJl J*-Yl 11 é; âJ-àLà.ll

f".+ll tJii 5y:gt*Jl JJ§.JI

I I {}àLrÂll
'o,,. 

'

,#ê!-ll dl+.tl C qt ". 4rtsJ 4jLhii-,t f-,+I dÂ: j{r
â§$l ;i 

".a:iÂl 
éltit 6t§$1fuil »lÈlt LÀ u ,.!+_al 

ÊJi3-+ ex;:e (Âl6lt 5J^) clAlr 5_
.CM A.hsll -.;r$ "-.r 

5'-b â.tit ç* Cô t-d"Si,

itis$ ;§*r ÊJd.
é *v ,o 1'§ r'riJl .lnJl ëjrill d.(fuÏ+rt <v) i#rt+r cers aL-s. ûÉ+Iü âÀir tdl

.icl§,j,: él t.rut '§,r. i A-bSlt j<J. e{, .it§&lt

t
"""**' '$ ""'"i;i r- ".i.*- "c !

i: --"' LJ i ,'* *' '.r^."ê*..**,. ",:

i, .-_d:j_ _ "._."i

."!* 
f,-"'"

.rEji. e elri, iE#,,i t*sl dlÉi{d â+Lâll Êt*rïl rJii ;sy : §l.fi

olgl'r a:sf! ê .J+ ,êl- -li- c*tÊI 6rrJr §yï os Lcit.r ,JËJr §). eg y ,rg_É1 4*-u ,-
.(*+U) Ei. ;§sil -,{r Oé a.J,-I rt-,=Jt 6 .cJ*fr é *y,n t.S cJ*Tr a;r4rfr

.Jittt , trt tl 3r: âJ:sll j{r 4++ .dg,-r*+ H}à.1 e+"jlb :qjÉâlt

'dâr- jt ds'{, râaLuo }ê &lKJr üuyr l-+ r,â.iliSr Jxr. }è f-"+rcM rr.rrr,:,+, 
H

.if§.Ul (,rb-.i ',!,i*l, f".+ll À§< ér.1,=+ :â,ibi. l_l*àj .r+ AI É,,



rlJr" l"+i Ab :-.il-i"lt 11 *-,,â;alJl

.r"+ll ÇtÂ a§§li j$4

f,,*Jl ùi!ÿ"t p$ t,sl§

)§,J. L,-ÀÂll agL, .e ,9:!l Lleru (slÊ ù-.J Il el."ll Polygon of support p.:ll u.toli

r*p.lll e.L-' U+l .*le Oll+ ig§l r;c.:ll êt.- .ü+.$ll

C,r" §h a:h§ :§JJ :,.lx"llàtLYl û15 li! Jarrâ ,ij!"f llt- ,t u,ârÂll u§ :f"+Jl irjlr3

r+ .Xgr*. l*^rf t-r+*-l il-lirll rf3dl E-r+- ,'U4 L.uo f.+ll i,.3 AIL $ ,ljldl .4-.er

r,J L6ill ,j1§ll C+JII Ji:*l fro çrÿ.,!r .qlt 6..--1. q+ §3tl t$!r+ ol Oj!-rJl ;3 §jll
.ÂSlIl d).Iül âlil

o;lg$ ebd
.'(J-: a., ti! oJsTl +u,a-r Jl ."*tl .r_r.r_r p.rll C,t" dful .Jô:tl ;§y 6q :;i3,all û,i!Él

&

&

'i"'-...-*".**'t' "- '

'ffi& W ffiM ffi

;§y
rÀ$1

ul-,;.:"

.r"ilb +l!pSÿ. C§ f. .p.lll i.tet§

- 4#!St âiül
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â".i h:-i!-rll

-g(T O;blt Ots

11 i-, Ë;»àtà-ll

Jii.*.ll J.c ûjb.ll
.pc§l eL." Le3o dâll jSy e*

gsd.L!$l üjlyll
.f*rll i.:c,li pLi f.+ll cJË: §). étjp: i! L .i' fJf e---l ç's r(..ill ,J, USII _*

f""+ll irjbl i+{fsrsill d"lrrJt

:{*rp_r d^b" 5 ,J' ,'d!h, ûjF AJl,r .,.à f,,"+Jl jjÂ:-,1

ClS.lll ur,É& L!§'l!, .f,"àjl ùjl$l s! {pe.rlt +?) psl r.ul§ eÀ-, {) 1^K .l

.S6rm JJ*.f, ; difiir.*rsts. *i§*it,Ë dir .*s.sf*mi{{trÈÈn?ji

LK .c§ill 1§r. uÉ,,iilt l.."t< (Cdl),cJt s.rpli reÿ dÊI Fy gfl1,;r

UF,<-lb 6l).LË:*l

n

t
t'àh

{§
i{

n

zanpû22



Jl;x .ra-T età :,-iljdl lL erâJ"àt*ll

"t', 
l. ,

1
:r

â-r"àbJl .,. !*!l ol _p d.ul tiÀ .jrir"yt .g ,ù_»lt r5 1-l( ,jj1Ét ,+ r"+l ,; ; l;
.aJtiilt *L;lpJf uÈ,+ çs 6fu1 *hs Jl cr:,:!.!l ir_irr

'pc-tll 6'bl§ q'r' -'io f hÀ iL"Jl-ti +. 1-l< rpo.rll et.J a+-,x! fuil+Jl rj.r rr *.y .4
uàL{rl rp'rll gr* q* iF fuit+lr dhe -ti .+iat L§ ,cg-ÉT 4J-E iF .;!iô-yr :§

. j;i:-,Yl

S.Ëi0 e
I§}

çt' J*si t-,;!r -,,'y .ru!!: ix,.$l .F- .r*xlr el*l il# §il* i,àJ§ :uÉ.§t ef r=)Jr !,,.$ .1

'e+Jl
Ï.Ji-tl t{SLti*U 01 pË,,r 1,,..

.{*sl eb.) 3r§} §-rcr.â h* - §r.r +lii i{r dâ r.Ârtb f-+t (iits ôu Êë

üj!rJ!, i,At;tt â..ut.. as. ââyr$
uyl 4.t)l'^ ir# 4§}o :3ç3 .rle ,J+ rla-l .é}ll tLiill ,..,^ü t- r+ll {*,.+$ ûjl-#t
'âr\"'ill i+"'l!r 4s!l *$Jl prrr'.*1 ,rJr Üs* ,J. q..à!rr ,,ys!r rr;.fu*a3Jr ûilr_l
!L"Jl e" â.,,ihi- A.ÀL". â,àb § ,,,ll.'n L.r.; .iX#.1.,J1 .ir, t.;;,ll ur .s.i]l û,*sJ dUL_l

.{r.ibll §*ll, crlet^rll :,,*;.,-,r a;,^sJt

i_i

?* *.9

*-, -JAs]
irl

li
t,*,..---,----,-'.*-{



-:t;* url 6Lr ;eil3,"ll 11 i, â;'alr"ll

,*Ê tiSti Et$ cr;6LT âEJl.,-Jl â.c-54.. 6l at-,tt S *'tcy, iXoj*- ll ô# &Jl;^ a""br c,!É-Ul

ç* 45>tt c$a*tl d.àâT dË:' J' .J+ L rgB.à.i* p Of:+; üLu'-l .eiÀtll uÈJVl , ïJ ù* 
^"'' ,. 

*i- --
êF,ËfÈ_j"ffi'F;Q.*-.tl cri;-.:.3,IL Uir ;dYt .y' ALI! !s LJ,.- .{*}tlt -xè {_qlrJ}

i-;1,/- - _:i: . \-ît ., î_rrlJli ,, I r,;'i- ,.i'" \',, ', ;i *i,'" i :, diïl i{r. giga lirr:
\ 

b"' 
u,'' 

.."'

'\ ,#+ri qÈ
ê ÂÂèl .+ ol .(J#ll) {'ilrt I',io.trr-,*t r*,"ys.Ji:il -Er *y l.-r{{-'Âlrl rE)

D{Àn }Itr***àt:--

N700 ai; 11.70 m""+I drt r2m çplil.bt irdt âf6 .$. 
+.r.j r&

os f F2tP = 700N iùlil^lt {L-!* tC! Jtl.IFr : 32gN rârigt rtrü ü4* o4ti: r,
CM. *ys f,É!l e*" aÀE ür*ùp â§lJl fÊ r&,*..i ù.!4. ,fS$ :ü;U

l<- LFr --> LP 
--+t

,{
'Fr b) i 7, I

F2ç1,."1

,a!#Èill dÉti dJ$ i,.it :!l*ra Olg . irjl9i âJrr # dEitt i,t lË+

IF: o

740 - 329

IMA=f
-0.

. F1xLF1Lp=--

MP+ MF1 + tv{F2È0

- , 329x2
-+ ,P=ffi

F1 -pffi-0 F?:p-Fl-' F2:
F2 - 371N.

.d*ilrI$d.EitiJ| ôjb,!t&ra OF, irjlrtâlb*sftÂntl üÿ UËi r Lp t r...-

- Px Lp + F1 xLFl + F?x LFZ

LP =0,94m.

.r.-rttl J$b ,JtÀl r+ L:lL â*iJ dlàiJt til ;fi^gBorelli dS ,-* U]re-,!rËl

àOnpa22



:l;* url gLr ;,-ilylt 11 e; âpls.ll

MF2: O

r+ .,1c L,-i.ill liÀ AX< §x gl3 dbtrt,
.f"+11

- l-, oJIêIV-.

:ry': s++It fiÉlti ûStJ .ÿ.Ul dli"§ t_rL,lt+

Fl - 381.5N. , A;lsi;l {.tii ir 1." 15 ü*^ri!l ,P : 700 N

?A alatt 4kIt+ 1,1iI as§ §r^ Cf i,Jf fl
ta+ril {r..,i11+ .JÀIl Ah§ j{r. Ct C,*Ï (ç

ee if§ll ;$. 6T CJI r A ;LÉilYl aÀa sc F2 ôrÂil .ur i LË ,rrl$t ùjFlt tJ.i alsi"!
fjlSUYl âÀil O,.rn 0,94 r,+ .,l=

?N100 'oll âlilill §1. C1; .ri. , Fl - 37gN ôêl JI r#fu üji^il e .3llJt dtL,,s 6t< ti!

.A ;lst,l aÀii gF j-0.94 $ r;dl as§ -l§y
.Li!.,LIl dis -iÉb. t r+. âÂ..1,b

.*§p.ll ,tsl CfU ê+J"l ç4$Àll oâJIl ç* ,',hiitrl u"t+§ i,S" ll ud d,.ri Y Borelli eÈ
J! -*+lt t-1.;-: clli .+ iH .qJrtl a&' ,op r"+tl -rÉ+:à d*+..: d"* r+ rcrii)Eiïl r,b c!:L:l
.(d! , d*lsll r a§;ll 6 élJCl r t:S!l , .i*,<!l) 4rrjrri:ll CI,.II ,h e,-t^ qrâlt {i!q,; a4.-
air .r"i': .Çi!Àltl a;.,Jo!l *} ob rr"+ll ir , iJt ü"r -Lr Cls .r"+ll .J$x .J, d,..àl

.l6rF.( jS!^J -ilÈïb {.âlÂJl .F§ll o!, Tputl

r+ L l+ltè .tJ,&Jl crLlStl+ ûr-yl f,^+ .,§*. ,J.l,+ rr, **TffS;t-tr
ir" ibïl êr*J {.4.â çl .eUt C*fo r+ .*!- "}sl5 

d*i *', irilir}Vl *L!üI olo ar.rii

. il'.i n

atr( .§;r. ou§J ir" ,-»'d6I ül§ e â.Esll LÉyl,-'.+ ,-511'.ï l"e$â e li(a3 6{J,,,r+l!, LF§ll, JLrll
q rrB

4ÿ"rS eie ]16,- *i!,tlt .hs §!. *y:jsÂIl
f,*Jl os â§SJl jSJ. U.SÊ .,l'r!i^ll dgt dr Arj.

,g;ÂlJl 3l .tel»ll A§r f ,rb-i g1 OS+ 19Sf

., iJl-tt st.r c.ut3 li5lït as§ -.1§2. ,1p

..:..,13,-i!plrl âÀ( jÉÉ .,rlj-*.o f.,"+ll â.ts(,:S_r :igiill

29?3121ÿ? 
r e5



Jl-;o f^-i r1.r ;eil_1"11 _y.i,e çrtrll g3+*U 11 i, âJi àLa.Jl

ftl',Jl) â-ihi.Jl i+*lïl A,#L 6to: ri t.rlJl ârÉ rr-i {a1§ o.a (ms), !r^rl A-b(:,-i!ÀVl gS

.l{i. ù_rS§,rlll (d:!r.{, r1. tl,,i3r.rl!e cr)*-,{e

Msnbre Sesnent Mææg/nrce
ærps

Distilce du Chrÿ longtrur du
§eg

Proxirnale Distale

Tête, æu et
tronc

EplHl nche 0,579 0,66 0,34

Têteetoou F ærvicaldoreille 0,081 1,000 0,000

Main Poignet2earticu rnaj 0,006 0,506 4,494

Avant-bræ Coddpoigrel 0,016 0,4i10 0,570

Bræ Eprle/æude 0,028 0,416 0,564

Menrbre
stffiianr

Eprlvfuigret 0,050 0,530 4,47t

Piêd Mallârle latll\4TP lt 0,0145 0,500 0,500

q

s6 §- 1ï!;{ *lr



_,;,le ç.:t ll g3+*Yl 11 *;i;:tJl

.r\-

ti;;,'

-rl-;".lruri :Lr ;.-il3J1

'C.E. Claser, et æl g.o t'r'ii'*ll eilt tdf+lt

a$illl *!5till 1l+l "'+* 
â*rJl ôre{ f"+ll .Ji: j{r.. rib'rl

(rul,iJl JrlJl * lrrll) 4+:§rll o§l:-!l rt!";rt 't
.,r,ÈJÉlt .[t]l t* ,,9 .f*h,I r*Jl ,li*T JL-IL C!:. .»- .2

,b*î * æ,s r,sbs Cr â.8s, iÉ,^oi c+b. "§:fJ ÏiÏi :i
.f"+ll

-Llirll oia ir âÀô LiSIfi fo"-r,Jb +'sïXi eàl3," d+- '5

..f"+ll ,lnJ * "æ dSt mi Lu*Il A-b§ll iËJ'+ ê"6

miYijmi Xi ..r^ eJSl 1*'l:' .J'-lJl '»''7

.L$l or f*Jl q§§ -Év +\{-'i âiti^ll *1:§ll }..t 'g

:tulEtl 4id,-ll Êlrii*l+ t13,.-ll ,; *yY lX ç/'t'J At§ -l§v 3.'-r "''','-l 'ÿ

sti

I

I

,J€rrh. Genot/ rnallârle nÉJ 0,04,65 0Æ3 ü,*7

C§lp "'r:r Harchdgffiql 0,100 0Æ3 0,567

0,447 0,553Merffe .

infQflar..i
Hadertnallârle mâJ o,'l6l

WinH1990 i,r,"- la.h< -É1.r": f*tt qÈl ç§ :j3rd. I

Poids relatif
(en Todu poids

toûal)

Wnent Emplacernmt relatif rlu GM exprlrTÊ €n7o oe la sl§HtUE er rue- 
les Pointsde référenæ

7,3
Tête 46olo du vert$( 54Yo JonCtl0fi m'I rEnE[l

Trorrc 38du creuxsus-s'temal dZoto a. ['axe de la hanche s,7

+g% ae l'axe de la hanche 2,6
brae 51% de l'axe de l'éPaule

Avart-bræ 39Yo de l'axe du coude 6lo/a de l'axe du Poignet 1,6

Main 82o/o de l'axe du Poignet mEdeî*" articxr lation doi gü 0,7

Cuiæ 37o/o de I'axe de la hanche 63o/a de ['axe du geûou 10,3

630/o de l'axe de la cheville 4,3ffi 37§Â de I'axe du genou

55% dubout de l'orteil 1,5
Pied 45o/o de l'axe du talon

àAnpa22



;ôs çrLsJl J+*U 11 *; i;*-aUl

æ

r**1-- -trf- -f,-

m*I-. fl + rm3, Y'Ë + ffi13. F3 '"* + rmr? - Fæ

:r,r,I- * rm.Ë + ær.3 ,,* r.+ "".. -*-rrrut

ffsft,f : § ræ§ -grfi

CoMy : dlill '§;J g;u*îI e*e!rjl.

mn: "iltTl Â§s(n)

xn: -ilztll Âx§ ',$l ,râVl Cfrtl
yn: ,-i!tU â§sl 15r-r,:t eoil
Pi : ,-ibtll a§s r+n.
m : 4+l§ll â§$l

1 .'., ,t

',. CgMy =

Sesnerrt
(i)

Poids relatif mi
(ÿ,)

X horizontab
xi (m)

Y verticale Yi (m) miXi miYi

leE

Tronc

Bræ D

A-Bræ D

Main D

Bræ G

A-Bræ G

Main G

Cuiæ D

ânbe D

Pied D

Cuiæ G

ànbe G

Pied G

e8Ï- 4c*!ll ül



.{-x l+l gL. :*ilËl 
'.1,c ç.:tJl t3a*lt 11 *-l i-;-alJl

( Croskey).1r,àb d-bsll j{r Urs:

Hauteur du CM par rapport ut talon (homme) =^

taille x 55,4

100

Hauteur du CM por rnpport ant talon {f emme) = 
gip§

.ix-,i+ll )Sl ;-JlJl â*lhll A;JJ! J
taille x55,7

Hauteur du CM = t* + 1'4

fitôll JüÉl r.rs. , bd rrÊ .1

îr,"+Jl ,-i!ÀT af§ 5y_l r"Jl a-bs jSJ4 ûü .*ill g L .2

tf"+ll JA 5y e+J" ÊhÀi-,i+ ûjlirll sytÀ g;Él .3

.(70X9) ç.-_tj f*+tt æ '§J.o,,'',=l .4

€::+ iqill qi.:a 4li!,sâ4ir.àJ oitT 1185cm / 80kg; Ot$ .+Xl .JA ;§y.,.,,"-l .f
.,'»,ûi+l *!.,.-,IrJl 9"2002 d- L.J-»l JU+Î

.folEll 4J*.àrül cp (85f91 i§15 r+Xl dE §æ 6l.tj clô S,:," g.;,lï .2
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rtrll tr+.,Vt 11 é, â;*t-s-ll

&Jl

çr.9rll
(r)

iJ§ll

â*Urtt

(Ê§)

2Ûnpa22 . -
ror



I

rlJi" r.o,:'i 6Lr ;.-iJ3Jl J..î,'d$l 33+*Yl LZ erËPts'Il

6L*iTl Ê.'+,JÉ g{ril püii :g*El JJ§âll

12 fl l'àt..ntl

,#..Pll dl+"ll + g!r,üt lllü rrt'rlri:..il

'id ü

.A-ilrl 4r,-1 fdâ Lil e-^^i Lrl ."fkJl glrL â-À]-ill tl.\ii-.LJ jl§-,rl aJ.ô ,srbf" :g*rt'oirl itÂ

lrs â!i3Jî Jt^Jyf .,!;-i-r fj fr§-.-l jlSlJl â-til d-rÈ e+Jh 5.''l'-','i'â dlt ÜUt â*à],il|

.,iJl âLà,lb ,â-àLr .r æ J"-L J< .ilrlll dr +:,Jl dr üL,]ll f'"+ .lJS+ 'ùL"j}I Âr..dl+

,aLo.i 15p dÂ11 Oé Ci AS--y rj\s:-,Yl a-Uii 9 Jtr-tJb 'â;À'oll {:iIl -.,,t','ü dlJi+ fJô

.a-,ir U"."+ A.l1( -li

.4Ell 4tilll éb.J.4^JtiJb 6êt lr/.'Jrr jlsJYI c'rlia-â!:1 ErÀ$l

.i,Lill :r.:L;eilljEJI-

.tJ+ll .J, (.yuf LLe-l ,rJlÊ àr15: ,Jl 4Jilill a*!t cr)U. :gUYl r'"+ C JIL-

(l'artiatlation oæiputo-axoidien) tu§-,fl ':bnÀ éÿ 'r'io p:ll Âlir-

"â-Jli^ll rjJ .r:L,* 5êl pr üJ53 üi !++i (ùjbi eltrr ;§ *st-

.4.ëÀ^ll i:Âll * jlsut A-til e s§ll : 1Âol.)

.â1,às , t[-,â^ c cliill ,i 
"*tt 

:glaTl î'* ,;,'éllÏ

,* _rrlÈ.,

zvnpazz 4+*bJl A'i-Jt



LZ e-:âJ.àlJl

.t'1:Tl glrlt ,r a.*Â],r .r=.y L l2:E ,lüyl ,..,+ a+* uJ.

.Oæ.pito-atxoid ;i æxo-fenmral 63i.^,. §I" Ljt=ll JÀ

Are:os 4Tt girtt Lr â*Â$l a§*T

.b§ll, 1§i!, \rill {1,:e ,frill #,*" f...,,:tt

.tÉll , tél ,, *:É-rtt {S)3 {1,à*ll :+ll ôJSl ,,r +.lt;tt

.*irll i-h§r 4{j!, .}r,Jl ,,s JÉLI| al,à§ ,,.rbt uài+ iJ

&F

Ls!'fer *t r$rË# frur*ain
Lsili*r {ls 1* g§*f*

Foirrt d'açpul

f
$
rfi1

:2 ier!.fl

.ÉYl üJÀll ,,r r3,ll ,.5#I': fi-u Lilll â+14.:,É jls{JYl et^Ëi :âr:ltl d-JlLIt crli â."il.r

.ùL.jyl f-"+ !# l.:1 ;.rE Éà A*ÀUl ÊE , ajA!.s O]rSl rq..." iJ# L_r1il1 C,c:-

.ôêl et{ } 4i. rtuÂJl 6â,utiJl gbi rl. -1§l ær tli O! ôJill â,Â! 4;b ,jlh -

Ji,-L cgji.&ô 
"& 

ol,"Ltl dr g3ltll lià r+:l. :;L"iYl f-à ç's dl3^ - 4r._r* 4r.* :O:trj.rill cJliJl

o.:.:.é {llr .-i Ji-lsll

iÀt lÉ ocji3 r jt$-)t aÀil : 2 Ë#l

.â1,àc r.rq,;Li .JÊ _J ;."+Jl (Jl,-t :gl*:)l f."à çe ùi!

ro*** I
s*#tt*uÉ*

f2!?qP9?-*---*r 
1B



âfJ'a J..,- çj$l 3;p*ïl LZ *:â-;:t-:-ll

3 ;-itll

.L3lÀll sje_, jlSbYl qlâ i#i s3dl :d.r:rtJl tÿl ol: â*À!

1#! .!l+§ àr*1.3 111;É. crl!- 6U:! E-",: bI ,3-;rll l5n ,J! ,lt-:yl f."+ elJ È-. ç+*,
.têl th dr dêÎ â-rliJl tli Oÿ :t *lt :i,§! L4l

.!+"-rËJ !Ê-ô Cp ,.+!» cJtU-

:;UYl f,"+ os clL-

aJl$l aIà'Jl ,iJt cr X!§t (Abduction) ++ - ,.r"lrr ai- Lü atàrl ,tl,t ,ic .loul é
.ébJl é - .,À-jl

Étirement des muscle* fléchi;eeure

ui j dê ra hâfi*ha
î
1

?ür&§r dù
{*selr htü

cliill <-+ Ai$.ll bill * jl§:t aÀa :3 tét
.,*+.ii ,JË:1 .f..+ll dii<+ âJ,àe ++ LLL rgLlll f".+ j éllil

I
I

ln

s

I

rc4 3- * 1ry!{1 t*r



l-cvier rt *§rps h*rnæin
Lêyl4r dê ÿ §$nré

1d'**ü

'â+lUIl c$+tr^ll,sJcJ 1 dlS^îlt,rJo trl4

Lr= 3cnrl Lf= 4crn. R= 40 N

ü){.àrjlle îiii 
".$ 

f !_jô11,,,,.^i .1

.ûjl-s ill-."à.rl_l! ,tly r$-)[ â$l{11

feltàd liL.AM ..,."-i .2

(Mechanical Advantrye) AM irElJl ftEil4**i§+.Jl 4dllrill

.{.JtiJl elri }! e3Êtt gli 4r,, o.a afr4

.LjtiJt fl! Lr ,iei$ 3l,rl Lm :.oï- AM = #
(KirunaticAdvantrye) AC ;rilrll ftEil eJS- JCI +Jl*ilt

.§êl tli J! {.rli^ll tli 4,""r ,,,a AM

.â-JlË"ll fli Lr ,a3ilt fl1i Lm !.o!- AM =*
L*vier *t *rlrp* hunraln

L*viÈr de 1- Ssnre

ffi i' l
§|-.-.'-.*w?

1dÉ*lll



.:l;*.:^si elr :,-ilËl

i 2d**r3

'+lljll oçf-:f {,J',J 2LlS.iJ} G.t teQ

[p.= {sp/ Lf= 1fun. R= 900 N
g){"à*ll lrrli.i 

"*lt 
f â1ôll .,,,,,_i .1

,ùjt_É â11.. # f-,+lt ,tiry 6rJI i;ili.lr

Leyier et *ürps hur*ain
LÊÿier{re.lû çTefire

Foint d'*ppui

l-evier et e*rps hua.rlæin
Lsyier d+ 3. qeüÿ*I

Fe,r*e appflquee

T
2dÉ-tll

..u^: Ç.:3 + cJ=lSIt dl.-LJ

teï:^Àü liL.AM ...u,,-i .2

3d**r]

,ql$l ùl+tr^ll,sJcJ 3dls^îll .,lÊ leli+

Lr= 36cm / Lf= 3cnr. R= S0 N

tit-i: ij_ojl te î1ii ét f Ëst .,,.,,-i .1

et$lilt- oi "rclJt pl+y i.pi_ilt

fcfii-rj liL.AC .,,*-i .2

I 
i:har*e

3cts-ill

fu#Iej
:+lLilt ôl*L* Jl,rJr: 4rJ<,ijt .=Jc, l*l+

Lr= 24snl Lf= 3cnr. R= S0 N

âcilii AJ-à,JI l6liii ét f Ë,,ill .,,.,,-i .1

.plül lJ^ oi ':cl,"rll pl+Y crî;Jl

feiij-,,l liL .AM .-,.,,^i .2

zA2312022 *{ 106 F*
4F,!dt iitt



l+;, lli f1 ill eii*U LZ etË;'alJl

5&ilâl
:i

fflî:L7g* C§l -r 1.90m ..l-fir dé ;!^;.ll aryir **b .sru J! ùç.:b n.o*

ùl'J*" dluIl d *r.,8 là=JI ,.;lill cr).,,ao sg ,-"1+l ug;"-bül 4p+ll crbts=Yt g 4ca,e^

os a.,:- -lt t"S IrrrE ,,,le. .;:St (querre à la hrr4 AûÊJ aç:t 6la.+ y ,l:U .'*LJl
'5d6'ill

:A;lEIl crlt Jl tuüc,l 13!

ml- 100k9 - Lfl:10cm -Lrl:37cm -m2=68k9 -Lf2:8cm -Lr2-Z}cm -
9:1Omfs'

§jf$Jl ,rl' S-r"ll rcsell u= .1

9d§.&$ 4"bJl â.*i$l fs :r-.2

1f2 sff ,jÂ.Jt c.:)t"ae , Ul .r Jr'rrJl sr6t ç,."*i .:

feltL..ü l: L .4

6d#!rl

.r:* 1.70m orBI _l 2.A2m dê r'l_rTt(mrmtlation) ,J*.a,:tt a;L; 4-t.lt .f r]t+.ab ÊJs

.àli"sll iJ|"il d.à+ ül.Jq (bradrialartérizur) ,r]rt 4$ts crX-ac, à:pÂi jl.É+J f$:ll

&

-)..,tc

. 'l ,o' lit
,' ., ,t ,,. ". 

I'"
:'1 .\o,, i

:â.JEJi *lal.*-ll l.]_;':c,l li!

m: 20kg - Lfl-0,03cm -Lr1:36cm

Lf2-0,03cm *Lr2-28cm - g:10m/s'

§2 :fl â+ï"oll s3i!l ,+.,o1 .1

9e::r.O l7l^ .2

f,routLlj'jll a"{JL. 
"tSI e{r_rt tE _».: J*â i,ituLlt ü*lliJt .Dr: ü .3



JlJ.e &rl Lr ;, tl}Jl J,x'&lt$l pji*U 13it ËJ'.àt-r.Jl

gdLll dt+â{, çsstl .Jt+. C g,tîrrt.': :g,*lill JJÊrIt

t,aTl tsJiS f;lStl !JÉ ï1".- 13 Uàla*ll

.(crltaïl fus 4§É§r" iiF) s+Ltl dl+"ll çÉ e+{rriÉil iÉ- trdr di*rl3

iKi &L-Yl Jtil "/àbll ;*ÿ (,,!.u, 
J*aif, ùl §êl Êf â-,!$.ls+.is e+Jl*./rI rjru$ ii

ù.ÿ ül UÀ Éê.drq,6jl e.n*ff aJL"l ,.",-yrll *rof,;,lt ù<+ 6jËll ir. tuletl $, .tLu. ir.
ûlrq.: -r-ps. ..rH d1 a.âL"4ll ù-ls c*YlsJl csr*! # .Jl,'i:.,yl o*d r*.."a 6 r gFhr}t ,rJ, .J.i]l
d2 arL,"ll ùJS .(ËL ;É à_* su..JÂl 4üt3lt âllàll d t.i11 e t5 gs..., (ii*ll L;lelt rro) a-,§. jt
M1 éJ ,* is*-lltr+dll ajt= .,e§ asjr rl-p bitt Êr' ù1 §-+ lii 6{.ôrtlü^ ,.Érilr oI $il .J$S rsf
arsJlt dl,-i" .r-à r.:I-lrr*ll ri*Jt (.H!) a"erlrâ ,/=ttü j;ir*yr C "r.-!jr .,,,{* .lu,;êll et§l .<y2
:! re3ill f* "ü 

l-K .qi.§: e;1, +:).àe ,.r.à!rl "pJii,,rr, .lld .A$!Jr qF .rtr é d",: ,#b
àÀrïb i:r)L;*,,Jl 4{rlÀ ir Jsl iJ.}t"ll ç93ill crils 13! rr*il.ro .qifil ,J. l,r . r!, rr}..a,,J1 s}^e

.élli J*i tââ*...-11 {*ùàjl ,r.l L l.h+bi



:l-2o r^-i 6L- ;--iJ3.ll J^.1,. e,l$l f_r**Yl 13i, ËJ,.àlJl

d,ÿàLjl crL["aü.l Lrr..,.c.lt,-c_gill.t

ùi ,iq él -,,].;,.Vt gtrÎ e;^; t+:l ,,.[o aç*aul *L.l.,-Yl .--l..,J,ü ;s"; var Mechelen et al i,u,-

A^Li* rr-r,sla!9rJl e-:.rr:.o,*-lr_tl cjl+-ll os U,-yl .â.:!jl ÂryLo^ rd #."_tl t4l g4*q
,JÀJ il 3l u-:.-l+ A+Lyl +li"LV Lr.âÀ,n ,æF 4l--ti a;\ uI ,r,L Èftl J^i,, 4J^llrJl A-=,-ll

. (BarÛrélémY, ?f1» 4,. L-Y

Ââ)- ki çS!-, .ld*§Sl J-!;lJl .4*.à:tljl crLt -Yl &:b ,rt ,J^,: é1 JtÀll J^!-r' *1 * .,
e."Â qàJL AJL ê ,JBJY!, .&.r!!, rc.r)*:"rjl Art- L,l alJJ," é§rS_, qF! r,_.rtgJl ot§t çt -

.(*i;i,-Yl r-riîi tui§^l çrlllip AÉ,s.ll 6*|r cgr^ é$s:+ orà_1rJ

}ü Âe-.-l (.!.nr glêl oil ,rli.l ,Lgêl elri r--phio .crt*t--Yl ô5d ";(;'.1(r^ll J^l#l u

fâ-rirl! yUt

'!.n --- 
,,1



13e; ôJ'.àtJl

A.bêLàll {rrll .1

b#|J+l u * j$ ,q,.a dh,JlJ"i ,rlc-, ,ot*Yl .,s oli$ô.-r Jl$.ll ,,l ùq"uLÂ. gtiri cail tit

,J' C*ytt'g;ale JL.*i ùJeÉll 
"Jo 

.1Ë: {rr: 6. tHlàrl 
"ts 

l"#l .F^ Sill ü-l ."," ,-r}Tl -Êÿ ..:

.€IAÀII L-Jill âu,.il clpF^t Jl ç"1!; 1^" d+t\1 .t+jl *s r.1!'+*U ,j+ll _'*.-i:

(www. htæi nnnrfut.corn)



;-i' d.lEll g3p*lt 13ét ËJ.àls.ll

.sll ig .Z

a$5{, 
"J"Tt 

Jl r*Jl ':'-u*f J:Yl) J.Jl-ti LFô *Jr ol+jyl ,rs gb-sta.3 rJrir-rLü. ùtlj JSL
atàso u' d.[E{, ,j+ll d,t §"9 

"Jr 
L}*r e.-,i*,n o*l "r.* ,rle cr)..-rJ fuô r,pr.r q[. ,(dÊ*h

(www.huæirrrardan.oonr) .alrït ôj.ng .,.t,,{ t o.

sill ôJI .3

çt' tt' ul*r'ü cJ"'Jl -Li L,"it ,r'b ,i)"J Y co§ÿf çr oli*sta.-l .iqiF. üqpL.,:. ,ili-e§ $l:
(www.funsetnnardar.oun) .Al,â:.Jl o!-. ït J oæ:l 1j.lHà3

:, tljl tlt\
I

2y312!22 
r --- o â*t st ii.dl
{n1



S*f"*T GLr.. t!3Jl Jôp effil

-**ffi*

13é-r âJÉàtJl

**#esr*+ -:t-F,#
:itË--.S,r=-

+:Ëaàs-Jl+.*

(+sst) sIt .r. .l
.rI" li,il, '("'aâJt"ll fl d .i.br.tl) ix.J!l--l rt-6:!e.: rl+il 

s"q 6b-stri.; ùqpt*,,:. ùBJÉ cuil l3!

Âlpïl d .Urr oll-. ÿr qÿfr ol , .J.ï L. (':3s. ,l_» eil»$ f-,;'Jt .J Jl Or*.L r,+lt rÉi ! !-
(www.trseirrrnrdan.ærn) . cr)..b{,



Jôe, eJüll J*,Il 13ét Ê;-âJl

{t**.
*#t

*Ë*..tElE S
'S{tiË

t'!s â:Ê '5

é *tt ü1JiF rzr*ô ÀÀIl 
"J. 

la+sl çl -S_r.tt Jl -iJL ü. dS ;lré.t, r!l:ljl,..i^ ùlJJÊ c$l Él

(wwvrr.hr.sseinmardan.onr) .\tr "<: o§Tl r.t-3,8 + Oh: 6fCl

Ssâ*l*,{*,1tt*#*,

dË*#§
ri*e;.r*PêÊ

{Æ. {+rIË*
J§"i+

?o?rlror? *d113

,g,ahrt q#J§ll .rl+. C {$+Ji+ll rel4pLi



.ll-;o:^ri elr ', rtiJl
13*-,, ËJ'.àlÂ.ll

J 4*^àtÿJl ÊlUI éJ'lï d*t lu â*#§ll t{$§J"lt+ o-1.;o.ll ûH,&..f i+;sll ,,}+. os .(Morrison,2002

Elliott et Bartlett,406; Krudson, ) 4*.àl#Èl r:t;l"-)l â+llr* I (ç"Jcsll eY3^{ i;..ti^ll ..,pù:ll +âi
,(24O7

Jl dru +rri {;rU ir. â.-1À Âi.âr J ûHi.;È^ll 4+1ts çjll cr)s&.ll *T C* {=+J.}ill {r.- +br J,ji,,*

.iJJ*. Lpl,ü çs u+lrJl k'L! ui ç+i çill âslJl

c,tà1*,"1 çâ11+ 4.,-lÂJl gpt s§ +rp.r:r 6rô lrÀi d (_lçr ,."=l;;n; ;,,,-l arri.*r aÀJt csr .1
fÉJôJ ç]t1- Y r',*o ü*ââ

fâ{plll âr6J 4+ri: ù§4* rit *1 ,o U .Z

§*,4â r:lâ1,".1 é-êlt r'..-lÀJl qpl,oll ïJÉûll ô.:.i çr.l,*rl 45Àll a§lJ*ll t à,,lri*..r1 eÈ Cfl ,3
fLI&l cltir Ysr,".

* Yo100)ü,üJl l3À !.,a-,.'tL'.r drJ"rll sàô ùrâ.: é (r..:.:,ll ,yr/r100)dr,ü g.,,*l al.,r.,*l â.LÈ .1

rrti'll ïÿ§ll eru el-+ L 3a 3 ,r--lr;il laiÂ3 ç;sp ,r:ll i$lt "p', Jr a+.*r É 4sL..ll J (rr;,ll

.re-Li :]/ âsl,"Jl;

(%100) çgra üÀe aE.ü ti 10,5 ,p100 os E 10,5 Clt+ c.t.b :LIIL

üLo.ll ù{jll â-"Â ÊJll {iJÀll oie+ ip'olt §;§ j;x'J 
"o/o90 

i"r.ôll rrs'.o;ll r§,J"ll }J.Ir:r-i.gJl
.E 11.66 r"C_gl,a* L 3o-90,9/10,5 ,rrr4+ r.r,Âll o3l ols.

ÿo90 r.ul, cF.q 866 ,11

.4J+ùrjÈill : tei. {**rJ.iJr,.1l .;g,-LJt i},. a.,ryll ,tuill Jl#Êyl üH,+ tÀ'ï: y ai*JÀll oil .2

:d,, fui)rll .l:lll Jl+ôYl ôJ+ rrÏ c, o§ t+;$ll 5.5*! 5r^-,I 4*$sll a,§Ull ,lrr..,xl âiJÀ .3

.A-Jll ê1.,. x â-h§ll x 0.5 :e! :âsfll 4âLLlt g3ilÂ al*-.,a1

5)', 70 x (100/10 x0.5 :et ,é 65 *l§ .s§t r &Ut *trdt gt r_,L,s,



Jü* eü$l 13ç*Tl 13ir;-PlJl

crlupsll # 4,lq ç+!rll

.a§- JJt a:âtt.r o/o100 i-Eo:,p :.+;Êilt ô_5*3174:ç!

5 09. x A, A3L74: 1§3rll +:â1À,,,. 0/690 tl! ç;s+ 61 U5l ti1

ire;ll ut.- a§+ aJ.:lJt .,J! e_:=._11,,-l ..,'Jôll+ dJ+ 2856 :g.t my"

%.90 r.uig

dr foùdl rltül -.r§.Yl d,J+ rrrJ 
"r.jl 

lir ,1310,66 :j.'(j x 65 x (10û10.5 :rl_p2856

r=r"Jl ïÿ§I t-putt aia ;lrlt..J cÉ+-9 :tr . -,,§L .g_§l or b+s "!13. .*h .nill ir**.-lr_.jl {!(, .iu-

.y',00.,:= g!.; crtàlJ

202312022
115



JIJÉ &ài €1* :. :ljrJl it,+-ll t§$§;^ll ;lc. crtslt^.-

B iomecfianics rbtt{*f*l+ll

'\ \b*"
.a<»tl dE"lf .sbKr{ q.rs: r-ir-r6; pL.aill r/ 3l *lJl é:l +cÊ-.rYluYl Ct* &

Dynamic gsvdnemâgJl &rli# .2

dô §l. C+r, 4#,l+11 63ip r:.r1§;rll 
-ÊTü 

L$*i 4,,-._,,H1 Jl qlÀt"Il dJ"lL, As*It 
-ÊL -*s

te+!y_l iÉ;q*"ll u*.,îd -L{j ,rJ,à,ll LÊtgyl uF. Tâ:UI| s3ilt r"+ll
Static dl;3§."Tl .3

rÇPa.o: â*ÀlJl il,,lt ;lJfo,-.--. Êlo,+Yl ùi!, lu-lil iJ,tï"| âJL 
d,osi...............J 

g1!ll ;3s*ll &:fl
.âÀâr .,s {r§Xs ftb "*b
Kinsnathséli:t idstl .4

4§_;- , i,, I 93 Q:1++."" O.à 
,*'*..11 q1j.l l.r_,r+- [i,-3 kL ,y ;t!Â]l g4;,rr cé!*t!$l t..t# ü" t]t

.tuJil.:l!, a+till irts5ll ,Js éclàp rl»t-X1, .d.-])Yl 6ù.jll +b+ r.r. d,,+Yt

Kireticel*:tlsll .5

Af§b û-bll ,+tn+ c.r pt-*.Yl §;r r-r U a:'5 aSr.:t ,,,,.,i,o311 rsrâl L,U{ 6lll $l :g
.4§tlJ!, rJ*.t! â_ri{, Ér!

Analysb Moætnent*{pll dËb3ll .6

ü;* ss lC +b Jl fu-LYl t*t_#t LU.-t- .,Jt rrr,,.b. str kt*!s .r.!lt &S_ 5It yLHt ,.1:1.u _*
.t§SL!+" ,!9j ,];*à: 6l"ril..l§ rssle*.i .l*il!ÂÉ c[lÂjll

Quality anagsbç*Cl dC$tl .T
,--r$b ü' »lt+ otiYt 6.4 dXÀ i!" é{, tiJritl j a:r"^Jl âÀ=}-ll *J, .rx+ c}rr: y
É, dl§ _;1. Olxtlt tubl J atg ;!tll l_di rl rü û»*. .b:l )E i -h,. L 6étàlir Jt

.el.ffl , L ,J,"t' oéll CiJIà$l db .rl, r,o:+ ül

Quantity Analysb gÉsl dglr:tl .8

Cill ùiô ûJi 
-J+J 

I crll 6.u3 1# §i-rJl b irl eat Or ir §.Jl ,"t' ..0+ çilt ql+t=ill ,l
,16r^,jt^l: 

o.rtt i:trtl.-at!9 *ls1,"J!9 q)ï!, t*!r-i!l ÊF il",iüJ

Ivlouelnætâ{Fll .9

.üd,i ol;:lr_l Jil ùl§" Jl OLç" ùo ei. ,b ,§l3l f"+Jl .JlÂil .,a n;s:
Constant Morcnæntâ:r.l3ll 3l Â."l-irJl 4$Àll .10

zvnpo22



:1- ;,-iü3^il L..,-lt lS.rrtsr.olt "Ic crtJL^-*JtrrI

,'b^i çl .tu31,,,:. {.\jl d â.l31,..,Â. crtiL". t<+ p;tt et+ ,/l aS5Jl 
ç'aJ

.4leJ-r ,n9 3ii 4.1r-+ ! d.rgs.;

Non-Constant nilorenrsrtLâ:irtl JS, âsJCl .11

.ar_rt,,:^ âtjl os a{L^':^ J*,à Crt§L,,^ f*tt t** e4 çlll aS»ll u*:
Linær gstionà*L§l AsJltl .f 2

c$L,*3 1T sl.r eL& d+.+ Jil Jl ê"-J L'. o5.!i.'J _ll elÊ 5y :l f"+ll Jti:il f* t<$,

.Ê1t3,4.!r çÉ ù'-b 1§1,ô. ,lpTl o§a â.e-.p, ù1, l{ltËiil .I}À aü!f^ {+.,riÀ

r..s.* Lbà $JÊh dS,tu r"+lt t+ .1.'l.,* él asll ol_e Rotation Motion 4{Éhll isJÈll .13

l._ll i_l ,:, bL". oe§l _ll qlË § !" Jl d(§ f"+Jl ËJl ,àu-., {41§ gs.^ 31 f"+ll §ls
{-i):iv 1'+l À4h{. t-.;r"; liÀ dos ,,+:t o!.1+l Olr {:"U1,":" -.r*r ;ttEI Lil,-}i s13 a1;t.:

.ù hril rEs.c 4p lo.tra

.ûdll sr-J ç'r 4c_rùü^ll Asi.,,^ll o.l §pæd Zsl,,Àl .14

.üdlt 6r=J os âcJtLIl {ÂbYl o,a Vdociÿ A,{+3.I1 iÊJ*,ll .15

.ûS". dru d§l ,rF§ a§â. AÀL". cJ§l lmbnhneqsVdocity 4iBrlll AÊJn,ll .16

.:r:15 e!r- §rill -ll A.eJF"ll irta$. Ab Jl g.o; (J.o a+$ L*ll ;l$. JÀ Result âj,âriJl .f 7

.l{i*{ 
-1r, 

t dS,ti 3l r-r.l;^ Jl §!, Jt" ài ,rl'
,s3 rçùL Jl ,,,l-ro iUÉ r§J o4zr*ll d uxt tt Jl !j I *ll 3o Aæleration f_tl-all.l8

.Jâar. _l-o _ll .:.!^ U§
.ürjJl 5+, or r*tl çr$l JUürYt iJ* o.t Angular VCæitÿ â.{Jüjtl ÂsJ#ll.tg

,,le ë+Jl bt? él lsl,"^ll 4; a.uill ,rr Circunfhrenm Speed 4*crÂll ieJ,,$ .20

.LgJrüL"ôll irdl Jl $l:-\r-
.$ JSl+ éll"il elrdJl .,.i âS;sJl 

-.1o' r,,+ Pro!ætiks Li3Ài.ll .21

.g;"rj.*ll JlJl rri: ortt et§3iLll o.a VaticalProjection 4+*i;tl .rlqriâ.tl.22

.U:Gf l.1 L". &.:si.pt *r§,ri^ll or HorizontalProjection Â+iSJl .:ili9ii*11.23

AÀir .ôJÊll JSI: âlii rjlS:_;Yl al.ii ,re J*-Uc e}3 .J' çJpài .J* eB Leyers étltll.z 
.4^Jtill tiJi Jl lj3l,". o3in $i,.D+ ûl .,.îi ôjF â11-.d r,ilrtl ,+ é: ea.3ËJl -1$l:

Jl bhL 4J$âll dill= Jl f*:t ..SA ir J*r ül cl:I.* Jl Ji'J L dS qÉ&u Foræ lrill.2s

li$.)lll irêl rS- Tr ir JàJl d:r çSl

.1ll;:l

€,ill Cr Centripeüal Foræ 
-â.l$#Il 

ôii11.26

.ù l3oll 5y Jl f.s+Jl 
,,,-ui' 

o.rll ç1 r§attll

AYTPÛry ,,,



., rbJl L..,.lt tSjtS.r.oll "lÊ drl=lt..-tJttcI

dr â+tXI ré1 ./: Gentrifugal Foræ ôr;tLll rJiË)1.27

.§-.;*tl C,rr, l.r*'+ GJ1§l Jl f"+ll ,.,-u" ,rJe

L t"JL.: 4iÿ"S,1 1kg ei!§ Ê."+ .'lc c,;Xl tit sJÉ N€$rton dFJSll,

4.1i

'.' 
"lrünl"' UlÀL q 4iIS f."+,J' ojï l§ sJÉ N€$rton d,3JÉ11.2S

,-*.::t- )i":, j+il $ ùJÉ a:b i3tt JSL ,J-it ''lJ-iJ f."+ or l1'. ôJ§ ojl JI Work ,p,in.29

.d-r+lL,

À!rt, crlô: .ù.jll ,o, d jsill dr"il *l3 hrer ü,ii!l.30

{rii3 T Âsttll 4j!:istUt plJl gyLËll crb; .JiÂ jL}rl ,rlo ËCl folrli,t' Energy Anlàll.3l

.Jil Jl d§& iF d3.s tar]9 ùr-r,l Y3

.f"+ll çr a{F$ 1#."J1 4§1tll ,r.qe Kirr{ic Ernrgy a;{Fll 4ilU.32

.c,\elt *tÊl {.ri"- C-_l ç3 f,.+ll lÉ(h * (Jill 4!1-Hl iss3 Poüential Energy Li.Kll Â§tLll.33

r(-l*ll qt' + é§ eÀ-J!, élrâl*ll -"+tt uJ+ âsôUll sél ç*-l ForceFrlction dl§irïl ôJe.34

.01+iÏl .ni l{,§tl3:hiJl+ f,*11 ,4.$$l sJÂll sbËll o.* 6_31,ca

Atl*{ qg.$l Li'-ll _:hL ,rb éIl§rYl Uâ 44.,'â 6aE Friction æffiuient,âl§lïl dâ1r..36

,os .,*11 ;iS lib e 1S_pi. rt tSU -"+ll s15 lll , àh'* é!1S:=Tl J"1,^ gle ,gl*tt 
"b fl*ll

.AS-1= {JL .,i -"+tt ;tSJt 1^" J,6l éllS:-Yl d.t'- iu+ §.i'etrill {JL

él 4^Jli^ll JhL JÀ $ilill J.,-il| u. #.q Monænt of lnertia ilil'l ..,lg.,âill ?P .37

lia3 ocl.pt tJ^* iJ* ôJl.rc J{s 4-j' Ll .J*}iill r;5 a,§5ll 3l A;S,.ll é làl,ir.Il f"+It kS§"J

. Là.ll ire èrïJ f,"+ll â-ES -,,1e ,rL C:i
.A--;-ll rl§l f+ll tÉSh"* #l {JÈll {y§ i.,' $;c Morrent$jI .38

.su a;r_:natl {Âi."Jl # tyll ç,;Fà d,.-L } Êrl ùl îorque of Roüations i,bJûll Êje .39

.ti l;É-_l ,tr-tl -.1e' f"+ -1" l1r ;,üi: .r* ,jlril fj" k* . f,"+ll cü9.r §r_l lst* Ài
'f,+11 ,.Ja 5y cf A+-9* 1§L""J làhütl

r;-ls ré .g-;tl â-US url Çb': ùéll ,,re â§S Js Law of Graviÿ e+-";$ 4#3t+l ôJÈtË .40

.b-É- ir;+ r,+!l ër g. 1+*ÉJ ü$f6ï çU*â d[-L 3. t;4,1t

.âr3rr-o r"+ll "J' 
S_r"ll 1JâllÀJl 19-9ôll â1,-i. üJ§ L.i' p Static üJÉ.r{, üjliill .4f

202312022



C+l-rlt
4+t+ll4#-É11 ':YLè*,J érls*" Cl é-*:r dJ§I .Jes-o éLü oL*r c6.rer;rr ++^lî .{o ür:y .1, .)L* ,Z0l4,JrjnllCt:;_.rll ,+àljl3

'l'l*':-.rll'lh6éJÈll eh)13.."ràUjl .+-.rrjll .Éolrl"ts+-,lli!tà+rl*,-JÀr esri**_,.-.s
.ùLo ,2001

>üiill âJ.r âdL ,o§3J"i, ûU-l}ü 6çrà1+Jtl cl+s#,*l+ll 6ftts çle dJ+^,* ,;,.rLr o-i.^.,i _,1,J- .4
.2018 e :lri.r s,r_.r j üJlq

çlslJl é;" sr.;l+-jl d .lJlj éJ+IIIIJ qJLXI cr* rj.ls:Ir,,,:H-tt ts,r§r-li,rr.*:i Ëi* .S
.;',o-.,1998,2À ,,i,ilj(J,iiillrLl+tjl UJ rLiil 31.: rl! ro.-lgJl ri+-lr # kjl-i#IüJL:*.lr Çq"r, urt+.,ra. ,t ' .6

.Igg4.o+-nJl ;S,ilt -,lt.: .JrylL+Ut ,is;n ll ,\FJJI ,..j,â+.ilJl ,*1LJ, :iti ,
. . .\993.,o+-nll :ÉÀll -;1.: ,&Yl L+LII câ-l.rÉÀll §$§+Jl .uiJt at-r â-Lt .g

ik+ J" i-.lrs^Jt çlilt, 4i.Lïl 4slrell ;;:.Jt #-:k-J â+s,u" §#Ji i.'iLH' *ru ,.*h,'--i -- " .g
i.^t+ *ù+ll tlàt+_ll 4#-Élt fu§ ,6rti:.Jt ârS.:r<l_r*+lt ,:ljjJt 

"aa 
âJTq ii.àJyl ôt+Jilt

. )tâÀ,&jlâjll
# ISFX {r5Jjl<* ",,Jl *êt ,2020.çn++ll üJ,,,s ütJr ."#_l ._,,1q+ll :+, -,.b_:11 ,r- gl-.,,r..10

.ej$l-l -É,:lJ ''t oÎ -2ls rl! rü,r,_.toijl3i-àLJl
11. McGinnig P- 2013, Bionechanicsof sportadexerciæ.3rded, Hurmn Kinetics, USA.
12' Allard, B-, et æll' 2000, Analyse du rmuvenrent hurnain par la bionÉxnique, Dticarie âJitzur

inc, canada.

13'Hanill, J-, Knutzen, K M., Derrick, T R. 20û1, Bionnchanical basis of hurnan rmverrent
Hurnan Movrrrent,4t ed.

1 4. Knudæ n, ù . 2ffi7. FurdærBntah of B ionrclmnics, 2,rd ed, sprirger.
15' Errerig A- 2a17 , B iorrBchanics of hurnan rrption: applications in the rnartial arts, 2nd ed, Taylor

& Frarcis Group.
16' Chænan, A-E- 2008, Bionechanicalarmlysisof funfurental hunmn rmvenBnts, Hunan

Kiretics, Canada.

17' CarlJ- Payton, Roger M. Bartett, 2008, Bionnchanical Evalmtion of Movenent in Sport and
Exerciæ, Taylor & Francis.


