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BN 8 % T, BRI 5y C do 2 UBR 2 3R
LTHY, AMEITLEGENEHE LD, NEJF
BEEHE T N L2 TLAUE BT CTE DA &I L
TV RREMD S 5,

EXt. )

LA ONCIIEEE IS U T ERREN Z L 72 0 |
REAHE B OJE MLy iR KREL<T5 2
& CEBHIEE R CT D LA BEE A
TEASEE LAY, B OB TIC B2 H BB Ol b v
7 HINELTD 2 L BB L QO ATRE A B D,

SEXH

1) Prassas, SG.
the press handstand in gymnastics.
Applied Biomechanics, 4(4), 326-341.
2) ARSFIE (2021) AREEFHICIS T DAL /|
SEOLEMICBET A A A A= A 1 FxwT
4 I BIOXAT 4 v IO L D5H I ~DT
Tu—F. AREERFRFGURE R AR L

A
A -

(1988). Biomechanical model of

Journal of



AV TRERBLEREFRRFORBBET7EAV I ——VTEHIHR

WFgefERE  EHREST (RAR— - B FEERYR)
ARENE (AR—VRT p—< v AWt 2 —)

A N—

B

FPERIZIWNT, HEREMEDE D Kol TE Rl
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WA N ECORENELS 2D, ARTA T
A= V2l L9 < 725 (Hay, 1993 @ & LIED>,
2020 ; Szymanski et al., 2009) & Wi TWA.
FEHILCHRERO Z LS Tl (A7
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FIZBTI DAL v THREE L AL v T W ORISR &
HNNZTHIEEBRE LT

HiE

TP RFIFERGRT 47T 4, (TR : 172. 3£5. 6em, &
B 74.2+8. 2kg, A 20.6 1. 25%) (T 4 —F]
AT, KA 3 WoTEESHIEEE (Mac3D,
Motion Analysis, 500Hz)) Z M\, /X Mo 3 &I
JEREZRIE L=, ARE T, JBENLERTE
B, EnoAHmE X, Aimi Y 0
B L% 7 e 3 oR I EEER A ER LS. A
VTR MmO E AR L, 4237 b
ERID 5 2~ EOAREHEDOYEEEE Lie (IIFIE
7y, 2008) . AA 2 VW Ny MARUROEEED 4m/s
BRSNS A LRy NETORE Lz (1]
ki, 2022 23), 728, T 4 —FEIL, ~VL MBEO
B TEATOa—AIREINTT —FH LEOR
—NEEObLDE Lz, £z TRALFRED A A
TR A —ELETHIOIZ] EOfROE LR
HA 10 FERTo72. 10 SREOFEEEEADMEE L
o7

FEAKER TR E e R = (SD) 2K VsRL
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FEREERER & 2. 2R AR SR ORI /K Y
5%h& L7z,
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R VAL THE (KRG &AL 7RO
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FE & AA 2 IR OMICA B2 BRI D i
ol (B r=-0.21, p=0.16 ; ZEAH1
r=-0.21, p=0.16). —J, ETHAEIOGE
FRDAAL 2 THE L AA 2 Z RO XA R
FERERARASGED v (HEFTH IR - r = —0.33, p =
0.03 ; $hEJ7IH - = 0.38, p=0.01).
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R1: RAVTRE (BRS) ERA VTHHEOBR

Mean + SD

XYZ X Y z
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12+ 154 0.06 —
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Z  (km/h) 256+ 114 0.08 -0.06 -0.27 —
Time  (s) 0.16 * 0.01 -0.21 -0.06 -0.33* 0.38* —
XYZ: 24 v 7EE (BR) ** . p<001
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Time: 2 A > 58
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P R—=L L —R—DRA  FEUGREZK 1 &
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ST,

Ry 7 —(1054) 5.5
£EAPE(961) 57.0 43.0
Wb 54 (759) 59.0
p<0.05 V=0.08
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1) Martinez—Gallego et al., (2021) Analysis of
the differences in serve effectiveness between
Billie Jean King Cup (former Fed Cup) and Davis
Cup doubles tennis matches. International
Journal of Sports Science & Coaching, 16(3),

TT7-783.



T=RIZHEITEVE—2 D AE—F RV EEEH
WFERERE RS (AR—Y RT3 —< A5 2 —)

AuN— B CR (AR— - RIEEERER,
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ToRIZRITDHIEZ— LT, —EXD K
INCAE— FEROEREEAHIE L, U ¥ — 2 DOFHH
Z I BN LTEWFEE L B ze . R Ha1E)» (2010)
117 = AZBWTR— L OBEE & Bl O 4 =
Va5 2 EIFEERERTHD LT
V, UE— I DA — REOEHEE ORI A
BT AZ EITEETHH EEZLND. FRHT,
B AR—Y L LTOT =R B\ T @ FOT
—HTEBEREEICR D LB X B, TRIEFDOY
B — DFTERA B — R & R E 2R T 5 2 & 13
o EE B e ECTEECTHD. T I TRIET
1%, 7T = ARFERRTAERO Y X — DA
v R ONEEE A RIE L, RIBIOFTEROE &
BGNCT A E2HME L, $iz, bhlskigl
LTRFAEDY Z—bHEL, ZNbEHARDH D
L.

A&

ATP Fx L Py — RS LTIERIE D7 1
ToARTF204DY L INVADI Y b~y T 143K
B MROTUNFAES L~V D54 6 24 OffFE~ 79
REEIHREL, NI v I~ T=AL—H—
(Trackman Inc., Denmark) % FAWCHIEZEIT-77,

HRRUER
1) FEFO st —E Rk 2 U Z—2 L 2nd W
—ERZT B Z— KR T AT N KU Z—
LRy TN RY =2 DA — R OEHERE
THERFD ) X — BT, 2nd —E AT
BV H—= DAL — R Ist —E R k4D ) Z—
CED B RBEmBR LN GR1). £z, Ny
7 U H—=AZBNTE 2nd —E R Y X — Dl
B e dHmp Ao (F2). LrL, 747
Y@= kX 7 Y H = TIIRERETIR LN
Motz (F1,2). ZOZEND, BRI
FRE SN NNy I RO EL, 20k
D IRFERDVR ENT=D TRV INEEZ S,
DRFAERTLTOBRFICBITD ) A= DAL —
N K ONEiEES oD b

16

AR—YINT =~ U AGER o F =) | AT B (X
At . R (BERAE AR

KFART L TETFOY X~ DAE— KK
EiRE b Lz 2 A, Ny 7 X —VDAE— R
K ONAREN 7 0 iR TR MBI /B S 7

GE1~4). ZDOZEhb, FHIRPAERFII NNy Y
VA= DB R BT Z LN aIRFEO LU E
ETHECTHEERERTHHL LWV ZENEZLN
5.

#1 TaBERFOT KA ROY X— 12815

A B R(km/h)

Isth—bE 2 Y Z—1 and—r R Z—>

103.0£16.0
99.3+£18.0

116.7£15.0
103.9+18.6

THTNCR
Ny JNU R

#22 THBEFEOT RYA FDOY Z—AZBIT 5
[HERES (rpm)

st —b R Y Z—r 2ndY—E 2 Y Z—r

T FT YR 1369707 1568+683
Ny JNU R 135541227 1762+1213
T3 KREERFOT RYA ROU X — 12815 A

£ — R(km/h)

Isth—Ee 2y Z—1 2ndY—E R Y Z—r

112.6+15.2
94.3+12.1

96.8+14.7
90.8+13.9

THT R
Ny JNVU R

R4 RFERTFOT FYA FOY ¥ — 2B 5
A (rpm)

Isth—v R Y Z—r ndY—e R Y H—r

T4 T AR 1261435 21624754
Ry IR 1140478 1387825
E32)

AMIETIE T B TR OKFERTO Y ¥ —Z
B BHITERD R & — KR ONEREEERIE L. 0k
B, 7T REETF IRy I R
— U TCOHML~NVUER B L. ET2, AWFZED
L ICEBORGITBIT L7 R TFO U X —2 DFT
EROEMEZA SN LTEFRIX N E TR ONT, &
% OT =AM IIT HA LRI 5 DO TIER
WInEEZB.



Bt ERAW-ELES7 099 R Ty I BT 5 BES 0O =R
Wefdes EHER (AR—Y T p—~ L AW 2 —)

AL —
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VRN L—R— U ZBWTT & v 7 13 O 4 HE
(L LB em S Z B L TEY, EIUKHFT
Tuy 7k 0EmnE ZATIIT LT UE R b
V. L, 7y ZIRHIEAEE S e TR X A
LT DANUIBKIEEAMEL 72D, — T Ry
TICEDERL3 By b4ty MTBT D72
TR, FRZT VB Y b ERR DB LTREAIT
BT BT H AL THDHZ L (Giatsis,
2022) X2, FHFET 1 v I —OIRIDABER ORI B
D5 (EIEIED, 2015 B HIED, 2016 ; 7B « 7]V,
2019) EHIESNTWAZ LD, REFTDTr v
TITRKRIBBET 2 Z EREEEB 2 OND. I
£ T, 7 v OBEEICOWTIIERENERE T
B2 D AT 7 (Cox & Johnson, 1982) X2, AA
7I71E (Neves et al, 2011) ZATOR7-EWESD
Linole. & I CAMTRITEEHYE Ch 5 A= G E
WZBWT, Beb AT v BT kR 2 MEEd
HZEwHE LT

A&

AMFZETH ST IR L—R— )L 1 Y — 2
BOT 7 M A Kev&— (LLFOH) & Rrom
v — (AT MB) @ 2@ FA %5 L Lic. OH ITIuLM
BEPRIZ, MB IIVE H A %k & NSRS T S
BT CTHoT. HFEE LEREIIATEEE D
2022 FEEHFEZNL—R— V) — T L F a2 TF7—F 7
KegkE L LT

BRI N R L7218 M o (VERT
Team System, VERT ) ZJEIc % Sw-. Z D
TP OBk 2 E L7e 7 e > Z71% OH 23 67
[, MBIZ119[EICTH-7-.

Ty JRED AT T3S LBV L OREZ
Z—E X8, Cox & Johnson (1982) ZHBEIZAK
TA T LUFS)), A RAT w7 CIF
SS), 7 uAA—/"—RF w7 (LT CS) @ 3 FEEIC
LT

FAHLP IR F ORI D5 AT v 7T X D kiR
D% el 2 7o O —JthiiE ot 24778 > 7.
FDHBDOLEHMEITIE Tukey Z IV, 72deAk
WFGEZIIT DREFHIEITIE R (Ver 4.1.1) [T CHLFRE
N, AEKUET 5% & fRE L=

17

BEHsET, AT, PR (EERAFERT)

R BLU BE

—ICRRE BT ORGSR, OH & MB DENZEHLD
BEEEICHEEREN RO OH:p=0.00, n2 =
0.35, MB:p=0.00, 72 =0.21). &H|Z, *D
BOME L U T EHBREZITR TR, ST &
CS (OH:p =0.00, 95%CL 3.84-9. 12, MB:p = 0. 00,
95%CL 2.25-8.65), SS & CS (OH:p = 0.00, 95%CL
1.67-7.01, MB:p = 0.02, 95%CL 0.41-7.26) |Z&
BhENAORE (X1, K2).

Cox & Johnson (1982) DFEBR=EMIREREE TITHiL
T-FFE Gl CS OFREEREAEDS SS L0 HE  E G S
WTEY, MEEFIBEEE OB m < 722
STZEHEAIT D, ZDZ EMBRTA S 7L CS
Wk pBhEE S TEEWT ey 7 BFTTHZEN
YF L, FrcA—72 LFHENRDEOE Y F O
BIXCS ZRHT & LT 2.

ABOMELE LT, Numata et, al. (2021) |35
BREEM7RERBEC CS W=7 1 v 7 OIS
HL, A~O7 vy BEnNl &2l 6N Lz
ASBITERNRBRE CAT v 72 G EAZEICD
WCHRTT 20 ER B B,

1:HIZBH3&TOv IR Ty TOMES

2:BIZHBITERETOVIRTY TOMES
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