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The relationship between selected biomechanical and technical factors and
success criteria in long jump take-off performed by elite athletes

Ashrostaghi. M., Shirzad. E?
1- Ph.D. student of Department of Physical Education and Sport Sciences, Tarbiat Moallem University, Iran
2- Assistant Professor of Department of Physical Education and Sport Sciences, University of Tehran, Iran

Abstract

Take-off is the critical phase of the long jump event. The aim of this study was to explore the relationships
between different variables and success in take-off. 37 trials performed by 8 long jumper, participants in
fourth indoor Asian senior athletics championships held in Tehran, with personal best average of 7.68+0.28
meter were recorded at 300 Hz. Five speed-related, five technical and four strength-related variables as well
as an anthropometric variable were measured using motion analysis software. More gain in vertical velocity
and less loss of horizontal velocity are considered as two criteria of take-off success and their relationships
with other variables were determined through correlation and regression analysis. Significant level of 0.05
was set. Some variables of all four groups were significantly correlated with success criteria. These variables
along with some others were entered in regression equations. The results emphasized on dominant role of
the technique and approach velocity and represented the effect of anthropometric characteristics on success
in takeoff. Furthermore eccentric strength of knee extensors was shown as the main strength factor in this
performance.

Keywords: Long Jump Take-off, Speed, Strength, Technique, Anthropometry

*_ mojtabaashr@ut.ac.ir


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.69
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.6.4
https://jsmt.khu.ac.ir/article-1-149-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.6.4 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.69 ]

gl li b L (S 5 SO 50l b

LPXY-F)

i ol asls 5 el et e b gl G S8 - Ols e s sk 2 sl ol el o
Ly, 28 G b L sk o slles Wiles S r Olies 1 (b lid opl o238 5
Dy 4 0L el 28 Wl pl b (V) S o b 3 F5e e de 0ol 5 B Sl o
(YOF) 55 0 BSC25 555 5 5la b har s al e Slex 51 aS S cal sl ol p 1S
Sl 3 ol T sds 5 A3 sl el ol ONAAP Ul 5 o Jie b e | 5388 sl
V) el G e oS pl i Seee oS 8l DL e Sla s 0 S LY ok
Jids 0558 dsb o kol e G55 al e LBl 5 o R 4 Oy 28 L5 (0T
254 S A ol s Sl alade (nl 2l g Al S5 508 Do 4 A s
O V=) el

o B i &S b S Al ol Sia s Sl Sl 5 5 Ole S e S
oA 3 i i T alad iy Gl ol 53 Ik i e il il B 0
OF 53 oS (glabim 355 g0 3 e 5 o8 100l S35 gl e b e s ) eed 5y b Ll
sl 5 oy i olaly S o s 5B 53 0 | Ll o3l e Gt (MK 15 2806 o 2
) p33 56 s e (MKF 51 a0 Jsl 56 5 iolder alasd (65 508 St o 3l o3 Vo 3= i
S S Sy ds sl oo S Sl (gl s b Jsl 56 s e (DT e cs 4 (MKF
5 SoymadlS Sl 4 Wl pgs 5B s bse 5 ol AT sl 35 ST 5 515 sla peineS]
Bl s Sl LT AN ) 555 e eals Cond Sl AES o 5l (65 00 SBlae LIS
g S5 SO Sl 5 ST 4 3L 2 B 0T Ol bl el aibban] i by 5o
(VLS Jidas pgkae o a1y oled abasd Wi (g 30 5 (59 0 Ll 5 0 45 il

5033 53 edalisty Bl o Sl pn S L S (9508 Db S (g Codbge slns
eSS 5 s sy Julo as cnlie ol (S50 T 03 o e (i Sher gl el
el Lol 5l ladllae i ccnl 3pms b S e s o pitedir (lakings alis w0 5 0T S b

e iy gl b, 58S Sl (5 YY) Wles S eslinad s ize w LU Low gl Sooran

Yord Jlo s 5 s el plal S s SO Wla S o g Jalge ol Obojon 6 ooy sl 50

5O LISl 5 (F) a Ggme Je 3 b p oS g s e belS Tl 5 (s dalllas 3 (V)
Ll s Sl b S S5 Jbod Sloslinad a5 4 S S (P00 3 L3 Dladllas yimen
A B bl aed S s 1 e pine pll rashy cpl sl slety e ST e pize
Jelse 51 (S plas Ll s e Blod AL 3 (635 G S5 5 S e 50 sla e gl osdle

1Take-off 2Touch down(td) 3Toe off(to)


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.69
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.6.4
https://jsmt.khu.ac.ir/article-1-149-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.6.4 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.69 ]

WWAF Oliej 5 5mb N h,uté”u}@‘;)’”@,;ﬂ,ﬁ

ol nl il agesl Gl Jgb 5 B S0 o Jgb B 53 6 ol Al 3 n e ol
5o b dsb Ssmess ST ane Bl s cnl 03 3 se slaa i olsTil pesdle ol iags
5 A4S SeS b i e D5l Ol 65 e w4 Ll e God il i o0 e ol se L
S ol s h Gla (el 5 ol bl Sse dgb 5 OIS s ed glael S g o
Sl e sl L L (S5 81 5 G008 (i ) SlSsm 5 (SUSS sl pite 51 e LS|
sl g

iy

S Ly 2 VIEPNYA 3,555 L b b s e S50 A St o mited Gekos cnl (sla g3 e
w5 bl pal 5l SO pa ddls s gea Ll OVLS 5 e s a3 Slisles 553 aesler 5
G2 ppded minsd sy A TV ol cpl 51 aS ol pll By A0S e calls Sond s 4
3 e il ol b i ass gliwly 5o cpopss Al Jlos 5 o Soa Yo U85 LINLEs
Uy ebed v s opl el 3 wlian S5 e e Sl e ol 350 Aol 5 50 UL b
Dl 5,05 alos Sloticad slagkd (23 8 513 ysn s o uo,us@s)u,u;@?u}fhﬂrtf
ord b eled s sl Sas eSSBS s BB WOl S Sl 5 LTS~ Lo
Jaie b o Jhaie b wdl bt C2S0) (55 (s3lme 8L g Gl cpl L3 S g IS e
iSOl gl SOl 5w S S i Bl 6l e IS e O fuade 5 il
On FSESS asly LS e Jos or L 0L s S laSile 5 S s L me el e
S5l e a e 5 e GlcaaSv S S wsls 5 L wsly Wi g s 5 sl gl
AT olad ol 38 15 550 S il Sler 53 (Silem sl bl A3 3 S L
3o sl o a5 Sl Gl 5 A iy e (el e el e 0
Aol oA LS gl 4 ) S 55 oS Ws et S aad e

Aui.g?41>JAJALJMLJS-T(-\?UWLJMZ%@C‘MUJ\.CSfUH’J6‘ﬁJEj:)ydé’J)\ﬁ):@h>dr‘x|W3.\J§.i
il ol g1y a6 o i ali

asly 5 b SHb 0K § 55 Oley s abasd a3 5 anil 55 (IS Cwle O Lais J sl abasd s

1Casio exilim 2Win analyze version 1-4 3D

V)


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.69
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.6.4
https://jsmt.khu.ac.ir/article-1-149-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.6.4 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.69 ]

gl li b L (S 5 SO 50l b

s ite 3 ome 5 i 59 e edalie V Ui 53 Ll deslous 0 5o 5 Gl ] (s uite Lol oo
Wl (o580 4S5 L SO

£ 0k sy b o plralr e 5 aS s Bavste o addllae (pl 3 e s s )
Lol s

5L Bl e A S Gl s g oo b e La e i 4l e LY
LS et Ly b s g By je al e (pl oS ola e
.Mvtjﬁjuﬁgk,ﬁﬁu&&wmdpsw)%jtdgﬁuwwr
Sleid b Gl d e 53 0l Jeaie 595 a8 5515 SHb Sl O ons Sl e olid ¥
drlome Sl st oS 5 b s addllas cpl s (0 )l il L8 5505 02 55 e (Silanw
A sl Oy Jeate Sl sl (g ot 5 J 5005 50 45) SIS, (Bl p 2 S 0

Aokl Jas Oae D)8 lre de g A e 5o S5 ek Glasly s 5 4l Duss O
OTYANDLLs a3 8 L s fade )]

T dlous o g2 5 Gulied (Gla e N J g

S S o3Il e i (ERCREP LA PN
AT sl 0y e 5 5168 Jsb oo Jol (VLS- m.st) =108 s
S e 53 o3 Os e S e Bl pbrals e Jols (VX-m.sT) ul e e '
ATl e g e il e Jols (VXloss-m.s1) il cs o il S
e e 3 alad Ol ez S p S35e0 ol o ol VY=-m.s) (350 s =
i e B 5 (55ms e e T V-m.sh) s o ]
st Al 2Tl s ales sl adl A alols SL-m)pls J b
sger Jas b 08555 O Juade 5 il (555 48 8013 gla Sl 5l oS pue Lot o w515 (inc- ") =il se 5
ol w5 sla iz
ke aasd s g5 sl (KAtd-") ol gabasd 5 515 gasls S
S A e 53 01y ke Sole (53508 O i dY-M) s 50s slmlr
S A e s s b Gl b el Ol e (T- sec) les 0L
Y v R SR (Kfle- ") 515 o256
e £33 36 3 B3 sl ik (Kext-") 5l opiznsl | (gla i
e il 36 e eles Olay p il iSTS s Lol (VKfle-rad.s) sl a8l s o BNt
S 033 3B 3 e Olej p g5 phnS) s ol (VKext- rad.s?) 5l opiznsl ce
o MKF aaod s il 5 o Sl 53508 abols 5 01, 5 Sle sl o3l ) (Lleg-m)L, J;b gty
el s S o5 51

5 G308 T LSS LS s S a5 5T 5 ST (S e o e 4 b e
woar g Loy o e sl aane baane Kos 5 L an § b 5 SV jane il s e 23l s
Oty (St g 5 3l sliad b i 5 S (sl e Stmsad Oljoe s o plad 0350 de 5

1. Last step velocity 2Inclination angle

\Al



http://dx.doi.org/10.18869/acadpub.jsmt.13.10.69
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.6.4
https://jsmt.khu.ac.ir/article-1-149-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.6.4 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.69 ]

‘ AP Ol 5 5l Vv o)led (38 5 2o b s Shass

S S e S 5 s e 5 S sla e (ST SVslas (S g S5 o 5 A s
cha 5 35 plonil VA wses SPSS 1536 5 S oxlizad b (olel gla o 5 8 Laseiie |y < Vslas

A a5 S Ly W sesl den gl 0/00 (g lske

i sl g b

Aisls 0L Hlabae aaly @3l Co o GO L SH08 e (S g S8 e e Ao iomad 3 (S5 508

O O 5SS e (sl ke o lalas  (Kiewad ol 5 Y g

(St ) (o ey e S és R
e S
G/ o Aol S
oS Ok S350 olmls Sl il a5l > s
(=+/04%%) (+/7Y%) (=2 /8¥7%) Iy
(= /YA®) Sl sl S VY
(/01" L b R
(= /7F%) (=0 /7Vv®) (V¥ <l
S . . e
CIOVFF) olad (gabamd s 5l sl SSRGS -
!
- 5,45
i VXloss
- S5

o/ cb); Slolansese 1 /00 c]e»,; Slalan 3

(S22 90F C"‘;J""‘ ww LS\J" aJoles JL@}-: RSO PSS WP I QLM.J oJ\.AT\:,.wbﬂ\J. L}.?).:.wﬁ‘) QYJL&G Y J‘)J\} L
4 50 VXloss gb.):jT;dY‘VJ,:.Q.:.aM;VYo)l{):..)..oica.w:@d&|¢&ﬂ¢$|6\ﬁd:wj>j
AT QY;[&AJJW&J&MJJ.LMJ&SWWQ@L.Z%?A@cVLSJ VX'V i
L-);ﬂil.U;}q-j\.g‘L:aﬂs;»)'\d\@ASM;daomijJqu-quL;lS@\fj..\J;JS.s)ﬂﬂ\Jd.s}w
).} cLﬁjﬁJt.:ﬁ b}ﬁ)\.@.?:ﬁ.b.«u k}"ﬂﬁ) ‘d.}l&ﬂ b)\) LQJ::G.A ﬁb)wjb “Smﬂ&:ﬁb)‘.)w 4&‘)
9 M c‘}..;‘)..«\.; c@'&ﬂ le.hﬁz.:ﬁ L.S.)\‘gﬂjt GMJL)L::’ U'i‘ aS J..")‘J o.li..il.c..s OJATW.}‘\:’ QY.}[&A

.CMw\e.,\.»TV d)b)bdﬂﬁ)b‘d)‘zwﬁuﬁf"-"-‘i‘f’w‘gf*@"@}‘f&.ﬂﬁﬁﬁi

vy


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.69
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.6.4
https://jsmt.khu.ac.ir/article-1-149-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.6.4 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.69 ]

gl li b L (S 5 SO 50l b

Mo sls e oy ey Sl (G £ o s ¥ s

S S5 Mo s O o S
- s
VY =-0.072 inc + 4.20(\ dsles)
;:':"‘5 :
R2=0.414, F=25.4, P<0.001
VY =-0.016 Kfle+0.241 VKext — 0.054 Kext +2.61(Y slas) y
[ -
R2=0.461, F=9.7, P<0.001 s =
VY
VY =-2.54 Lleg + 4.27(¥ asles) -
S e g5 5]
R?=0.262, F=12.78, P=0.001
VY = -0.074 inc +0.137 VLS +2.88(f asles)
R?=0.487, Adjusted R?= 0.458, F=16.7, P< 0.001 b iz J
- el
Vxloss = 0.065 KAtd +6.07dY -10.35 (8 4sles)
C s
R2=0.341, F=9.05, P= 0.001
_ ‘;7)-*5 Jw‘ e ui-”g
> = Vxloss
- S 5]
Vxloss = 0.063 KAtd — 0.125 Vkfle — 3.086 Lleg -4.39( «sls)
- L jxze JS
R2=0.466, Adjusted R?=0.419, F=9.9, P< 0.001
S5 Ao g S

Lols 0L gl 3 gy g S g il sl ite (NS e o 5 Oljes el p0l Rasy S
DS e Calpe 3 (53,8 Do st (God 5 5 e (ST la i 058 an pedle oS
e Sl rie B Clos a8l Feee LS e 8 S e il 5o G slaasly
L OSa0s 25050 o e (284S Sl ¥ dlslas 3 oo Ctle LVLS ) pebs g b e o
VLS L a8l sy il 5 VL (3508 oy Jlalins Stcan s oo OLES (63508 s o oS 3
5 ke al OV g edd i SlS e ite ol Ol by sy & ar s LV 5 VX
orl s edalis (VXIOSS 5 VY) S ane 55 Ol (gulsbine bLSS1 Lol g 53 (VF)s ) 540800
o3 55 1550 53 YooV L Dl o Slbesss Slisls 053 5 Jsl a5 o alia 5 b1 Ol
bos ST s 5oL csle a4 ansl ol il ol sl VYl s VXIOSS 555 L aS (s sbas <l

(OIS 6303 Camnd ba 55555 e
g LT 5dY b oo pee oo slilne St (lgr Culbpn 53 ST gl pine 20 Ol
aoll eSS xie 53 B i ol e Bl o el o S Lajiae Ol 5L Ll
Dlslne (Stan (93508 S LINC e onl g b go 55 pwled a5 55 w515 5 )

V¥


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.69
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.6.4
https://jsmt.khu.ac.ir/article-1-149-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.6.4 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.69 ]

WWAF Oliej 5 5mb N h_)uhj_)_’u_}kf;_})}%.b_)ﬁﬂ_’}l{

S9d= 534S INC g Ol 0 Ll 30 pl 5o alb ae CMe LY 5 ) ladslas o 5 cils iw
Pl il 3 oz S e am 3 YO U s 51 Ol asls Gl L s S a5 (1VF00) ol a3 YO
Ol e s dlcnlly o e oslal e e 03 s sl 5 LT b ks Olee 4
b o 1 6k led Ol Jos (ol 4 358 0 ik Sl Al 53 0 S 0 AL lr il sl
5 ol dY o s YO sl 4 e Sl CT 5 dY Oljen Silil Jules oS da; o b o
e dY Jnipl o T il cang Ol 51 Glsul asls o, 315 L Ll adas o Jial53l |y (63 58 ot s
Gl sl a sl Sl (Gt 0l 53INC s VY o s alaily 555 o0 (63 508 b 2alS 5o 5 LS 0
S ol 53 YA s s Ragh cpl o3 sdel st Gl sl sl Sls Lol ang Jlis 51 5855
Vo sladslee 53 5 codls oo lsbine SKiean il o e il L KAL) iz S o b 1) Sl
Sl a3 V85 50 ang KA (O YOV iy Oldlas ulil o as alb oo cadle L Y
Ll an el oo L 0l 5 Bl pliedyon Al 5L 2 5l s b oled e SIS 5 51
L DIl 5 LS o Jor 505 e 50 ol (Bl 4l e 350 0 S5 Jeade 4 (e Jadll 1S (550
e (bl SIS eS cds G g b 001500 b 555 ST s pd e B s
L 8 e 413 Galasa 5 (V) 350 oled a3 ey b 51 gy (B (58 Jles!
rl b sl i g Ol 5148 550 433 Wo ssd ol gaiss s KA SKks S e g
(aage Olpee 3l O, 53) KAL O zis L VXIOSS il 31 o VXIOSS 5 KA alaly cuie cudle
b o S 53 S AIS e AY STl ol e 5 LI 0 Wsles 53 dY e sebs ol ilais SlS
53 5seb) Bl ce e 3l 0T pibolkasl e 36 1l (VY b it Stecen) Sl (6350

SS Sy V..M} O dsles
P s ols DL ol alaly g Cudb e o et L oS (g pane LS Jo8 e piie 1 o
st JKEa bl g 5ee oy W5 815 i 2SS das e DL VY s Kfle e Sen sy
5 5 SlasinnSt iy GRS rln GESL ls w53 93508 ol Blda e (pl S e
S oSS (63508 L8y S & g 233 56 2 O ad 553k oS 5505 s 1) Sl (6331 dr
ol o3ls QLS LS S Hlrs sl 5B 3 |y 3508 s S S 2o Conilos b Lol
Sl SxeV 550 M550 A8 opl b (0 P)asd e 55 dol 5B 50 VY oo Ve s s &S
e i pl s aslie Com e VU G ST 2o l8 b ols ) gczaST 31 515 0050000, 2 (V)
alas o o8 ol i o) S e 55 S S e S o UL S VY S a5 055 0
S rndlS s il s w )y s 28 il i VKFle aS las cpl s cas alb ie cudle L P

(e .,\.:bsu.a 4My|))WjQ|)MJW‘6¢Q‘)MM}J C)M Lg‘)/b‘duwj

1Stiffness

0


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.69
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.6.4
https://jsmt.khu.ac.ir/article-1-149-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.6.4 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.69 ]

gl li b L (S 5 SO 50l b

ool e a3 S pla g gl5 05 S 5 0l Jeate 03 55U 5o S sl (SLEl e 155
Ol 5 e e gr p o S e b 5 0T o Sl 5SS e oS 15 (slay ST (VL S ]
el Ghge g SO glhae a5 il anils JUs a4 |y 8] Ce i Sl A g (63 e Lo oS
ot 4 cslee ol js VKext e cudle s allb ¥ dsles s Kext 5 VKext ce v s 5o
G208 o o S (8l SV (G55 550 5 1 Gl peinaST i 5 G iSO, 8 S i
o 55 O 05 Sl SUSS @ Kext i codle oS s e B 4 gl LAl e ps 5B o
3,8 3L Gl g o Ll 0L S (g e sl 55 (STl el S s L1 il
o5 s e S Sl el Jeddl S S50 Sl B AL ey e s pee L a5 4
aly cae ol 4.l dalg Bl sl b Sl as gl 50 Ol el Gy ol 5l s & (VA)LS
g Ol (ol 51 28,5058 5 (VAYATANFZ) sl ampn WV s 5o (ol alad 3 il g
Sl il alisd s 15wl e opl ladges Olys (V) 5,108 e e 30 (63 5ee o
WS das e 0L 4l b ol pdiacr 5 LIS VY L Kext i 36l aly 655 a3 WA 4 sy
el SSS (g perte il b3 b Lo e (6 arie a0l Sl i ol i s Kext s

e Cadle L OT 5yl s VY LLleg i slslus Sian g Calbgo 55 S jag g 51 ke 35
G LU Jsb e LUl g Cudbge 55 pite pl dosws il ediasOlis £ 5 ¥ ladbslas s
sl .l (3508 Lo S 53 7S B Uk b laeliS TS L0 el Sl ge oL (65 50
gl e (M =0/80 5 P<a/o V) Ol 4l 5 L Jsb Ol Sl G byl s b |, 28 56
By Py A S 4 S s S ORIl g Sl Sl asly QS B sk L slad sl bl
@Wg;pﬂg.ﬁ.sﬁd:;ﬂ;\‘%;,Jb4{;&3)3q\jx\w\j‘.uu\;cp;):juﬁsjyow
Sl glaedis S i SeSS olail aSol b el g I8 J b Jshas i Gl sl sl LT 4ol sl
e e 1y 5L i Guisd 4 ool ol daly pl Oelcwst Lo ge Sl sl 4l bRzl s
L dsb A8 e oplil il o o 3l astls s WBads gla 555051 s e 40 8 doles s Lleg
bt Gl Job L slaediS TS b ey oo 5w cnl 3z bl 5T 68 e b (5lbkins el
© sl W3S W Bl S 5 1y (658 il el dasd d Sele g sl sl ol
As oL VY LLleg aw LUl a pl 3l ae ((F=0/FY 5 p=0/004) W 2w VX 5 Lleg cois dbal
Lﬁlid)l’l-.’&u°m¢5ri‘g‘.“€ﬂ"f“'L"J‘C““J*"*Q‘ﬂ)JVYJVXWJJﬂQJ)bJW"J;U
€ Odomy 53 1y Lol Ll dr =YY 5 p=2/00F V ;5 Lleg ole (gobslins & Knp  Stiman) L i
S arlge IShe basls 8o Sl VXL 5 it ced VY L oS Csln g 4515

Cs o 5 ST LI 2 5 8 5 Y IS OVslee 5 Y Jadr 3 o 5 SOSS e aie K 5y 5 52
Fole e e 4 S e eSS ST CHl 5 B L s e sla paie w3 5 S A4S

\4d


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.69
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.6.4
https://jsmt.khu.ac.ir/article-1-149-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.6.4 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.69 ]

‘ AP Ol 5 5l Vv o)led (38 5 2o b s Shass

b S il G Sns Jsb S o 00 ey Slalllas A Gasiie Jier sl s 50
53 e Sadbge b 0T Slsbis alaly 5 0S5 SVl 4 S o5 ST iate 3555 Hing 63,0 Ll
Gl e 5 2alS (gl baesls (3ludle s S o Ol |y eize sl o S s Soys o ko ol
B ele il () S e eales Ol 4l &S 35l i e 1 S0l (S350 b il e (sl
(@l S 5 Olabl (5l ol o i 28 o B 805 sla e p Gl b e opl oS Cndls L
ks a5 DlWlas Gl l (Sl iss Lom 53 o sasta dep e S 4l (6350 anlllas

Ll 5,0 2,555 e w phlews ke 4 5508 0L g8

&bw

1. Graham-Smith, P., Lees, A. (2005). A three-dimensional kinematic analysis of the long jump take-off. Journal of Sports
Sciences. 23(9): 891-903.

2. Hay, J.G. (1999). Changes in muscle-tendon length during the take-off of a running long jump. Journal of Sports
Sciences. 17(2): 159-72.

3. Tidow, G. (1989). Model technique analysis sheet for the horizontal jumps-The Long Jump. New Studies in
Athletics. 4(3): 47-62.

4. Hay, J.G., Miller, J.A.,, Canterna, R.W. (1986). The techniques of elite male long jumpers. Journal of
Biomechanics. 19(10): 855-66.

5. Coh, M. (1997). Kinematics-Dynamic Analysis of the Takeoff Action in the Long Jump. Track Coach. 139: 4443-5.

6. Lees, A., Graham-Smith, P., Fowler, N. (1994). A biomechanical analysis of the last stride, touchdown, and takeoff
characteristics of the men long jump. Journal of Applied Biomechanics. 10(1): 61-78.

7. Lees, A., Fowler, N., Derby, D. (1993). A biomechanical analysis of the last stride, touch-down and take-off
characteristics of the women's long jump. Journal of Sports Sciences: 11(4): 303-14.

8. Muraki, Y., Ae, M., Yokozawa, T., Koyama, H. (2005). Athletics: Mechanical properties of the take-off leg as a support
mechanism in the long jump. Sports Biomechanics. 4(1): 1-15.

9. Seyfarth, A., Blickhan, R., Van Leeuwen, J. L. (2000). Optimum take-off techniques and muscle design for long

jump. Journal of Experimental Biology. 203(4): 741-50.

10. Alexander, R.M. (1990). Optimum take-off techniques for high and long jumps. Philosophical Transactions of the
Royal Society of London B: Biological Sciences. 329(1252): 3-10.

A5 55 s Jodll SSo (538 Blae (53,0) e Jalge Silasn (555 o3l s ko (VTAY) aabls 3 jie s guane o5 e pinsiled )
A=A A (8 o s b g5 40 (013,0) 5 528 (gt Jsb OS5 g sl o 53 (e

12. Panoutsakopoulos, V., Papaiakou, G.I., Katsikas, F.S., Kollias, I.A. (2010). 3D Biomechanical Analysis of the
Preparation of the Long Jump Take-Off. New Studies in Athletics. 25: 1-55.

13. Panoutsakopoulos, V., Kollias, I.A. (2009) Biomechanical analysis of the last strides, the touchdown and the
takeoff of top Greek male and female long jumpers. Hellenic Journal of Physical Education and Sport Science.
29(2): 200-18.

14. Mendoza, L., Nixdorf, E. (2011). Biomechanical analysis of the horizontal jumping events at the 2009 IAAF world
championships in athletics. New Studies in Athletics. 26(3/4): 25-60

15. Koyama, H., Ae, M., Muraki, Y. (2009). Biomechanical analysis of the men's and women's long jump at the 11th IAAF

world championships in athletics, Osaka 2007: A brief report. Downloaded from the internet.
(http://www.spjutforum.se/res/default/biomechanicalresearchvmosaka2007.pdf): February 15, 2011.

16.German Athletics Federation (2009). Biomechanical analyses at the berlin 2009- 12th IAAF world championships-
Final report- Long jump. Scientific Research Project. IAAF

17. Fukashiro, S., Wakayama, A., Kojima, T., Ito, N., Arai, T., liboshi, A., Fuchimoto, T., Tan, H.P. (1994). Biomechanical
analysis of the long jump (in Japanese). In Japan Association of Athletics Federations (ed.), The Techniques of the
World Top Athletes (Research Report of the 3rd World Championships, Tokyo) Tokyo: Baseball Magazine Co. 135-
51.

O o SIS s DUy 5 s 5 a3 i i gs TAQ) agnd (5155 oo s w0 ol ol pbams oy VA

\a%


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjw3-GAjr3PAhXMI8AKHVUcCoYQFggiMAE&url=http%3A%2F%2Fwww.hellenicjsport.com%2Fen_past_issues.html&usg=AFQjCNFhQJETAic3KLIAsyUhdS47QrKaCg&bvm=bv.134495766,d.bGg
http://www.spjutforum.se/res/default/biomechanicalresearchvmosaka2007.pdf
http://dx.doi.org/10.18869/acadpub.jsmt.13.10.69
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.6.4
https://jsmt.khu.ac.ir/article-1-149-en.html
http://www.tcpdf.org

