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WTHEEZFRI LT,

B A

(1) FPL—=r27HE

b == VP HEER 4R Ulc, STABEL 50 cnfiRRICRRB S W27 7 AR 11 R
DAT 4 v 7 ZFE TR A TV, 10 BIOERBKEZ 1 &> & LT, Zhiz 1LED
== 7 TEH6 By MTol, BKBIX [T D7 EWERER CESBKOER S =
Ll LHRL, BREBATIThEE, b—=U BN OEL ERB L OR KRS
WDERRAR L Vv v b ETiTol, 728, Chu(2006) IZfEVy, hL—= ZHID T +—3
YITyTELT, VaXr s, FEoO%, 10 oMRECEHMR My FEEEER L

1)

o

(2) M—=UTHE

STABEL, RO M—=2 7T a I AEEIC2 B (CKIER, KBEER) ICEREL,
HMREIE 8 R E LTz, hL—=2 7%, Ffkds X UMEEL Barbara (2011) . Chu(2006) %
b ETHRE L Y,

B) F—=VTRRDE=FY T

#2[E, 8HRD ML —=V 7 DETICRETHLIEENLDLR, Pb—=v70
ANCERT 204 — IV 77 v 72EER CNETIThE, Ur—I0 77 v 7%, B&
FHS50em BRIZAT v 7 ZRE L, HBREIITHEAWC N L —=0 72 ER L, 8
B+ L—= R TRRB I TTEAETEVEREFRNCEHVEE 2 BETX 5

L OVHEGBREZTT ) 2 &1 LW O R E L, EVEHIRE R O B & 815 5k
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BEEEZ B/ L TV OBRENERICTERLE T L, F—=" 7 B%k1%, Barbara(2011)
DREWZV ¥ VT N —= U T ETH 20O DI, FHOMOE v hOBEKT
05 0 MUEDKRER 1ty MEICHER LTz, AR 5T X TOBBRED 10 B O
HepkELT 6y M, @E2E, 8 EMOETDO ML —=2 7R ER LT,

Fofi BoERLUBKER THEISARK, AWE, AEEMEHFE

B LG E o Yo~ BV iIAR, 3 Ea—F Y 7 s =7 (Dipp-Motion PRO,
T4 T M) ZHWT, BEROHESHR TR (EXEET. EREFEMIEL, B
BAERPAAI O, ZERBEEISNE ., A RBEAEINE, £ R EemAMA. AR ICBRE D
3emBDT —TEIRY AT, BEBROSESN R 4 R (EXKEF. ERBE&SMIF L, A2
BEAR, EREERM & 1 a~vBEILT VXA XLk, A7 T4 VHRICL > TR
HRERE LIz, /b ZIRTEEAEE A BB X 2HHEEEE O ERBE L, B5
NIZBEEEDT — 2128 2WMRBREL T R 72012, 3 KA T T A L CHIBLET

27,
(1) BER
BELIT o7 25mMH 0 3B/mMEDOFD 3 T =2 TP A 270 (6 545)) 2RBRE LT
ST EAT o7,

(2) BEess
WEEATHIZ3RED BRI D O b, FEPFRHRE Do RO TE HIZ 5RT K
DEORE o IBBOBHRT» DRET 5 £ TERR L LTHTEITo 72,

BTHE SyHEE
(1) 50mEH A LF L 10m £ O X T4 £
) 10m 3 DB (n/sec) 110 (n) % LU T LI Kol (seo) IR L7 ME & Lz,
b) 10mEFR L O50m D& A LR LIEBED b 2w HEFARY —a~ H iz ) O
(sec) ZR L THFA L L LT,

(2)25~35mEXNCBITFT B A T A R, VwF, TEERRE. FEHEER

a) A NTA RN (m) : BEH U 72 @ S0 O W R 2N U 72 B o0 R SERI D BERE E L7,
15



b By F (Hz) : 1R L TOHRP YT 5 Z L) ICE LIZRROERL LT,
W 6 B0 ORIEMEOHEE Srxts L Lz,

c) KHRFHFR] (sec) (1M1 L T BRI R ASBEH S5 E TORH & LTz,

d) FEHFHER] (sec) (B L TR MM 5 F TORM & LTz,

(3) BN TR, A, AR

B EERIT, FHED 1998) BNAWVWTWAEBEABEZLTY, UTBIUESIZ
FUfe, 785, ARG, HITH DB TV BIE 21 o 71, HIEICE LT B %
TR L Lz, 2 EROSHIE H IR P b A OMO IR BIEE L L CRA L,

a) AA VT

CLLETAE (01 : KETHLBEHELOMRE . KET AL BAMERD
FREORKES L1z,

CBIERHTAE (02) | KT L MBI LR L | BB O L R B L0
RO e DR ME & LTz,

RO LA (03) : WAK KETA L REERLORE & ETA4E58
RO B E ORI E Ui,

CBIRHILABEE (04) : ROAMIISHEH L7 BRI KR T4 & BRIt D ORI . K
TR B BB T R - LT

B EFBEEORKIE (0]) | KETK L BBIETOOBR S . KETALES
B BT B DR AR & L,

IR AEEORKIE (02) | KETK L BBIE R OOMBR - . D L 2
B D DORERROD 703 F8 B R & L,

CIRD LB ORI (03) | KRR L BRI OOME - . L L 2
B L DRSO 7T B E DR IR & L7,

RV R LAEEORKIE (o) : BHEHOME A (RET-A L REERLOSE)
b KIRT BB SRR e DRI Y LT,

b) SCEFHH
- BB ORBIEIAE (05) @ KT R EBESTLORBBE . KEF S B

EARD 72T
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- BRI OREBIEAE (06) : KEETR & BBE P LOMRE . BB T.L L B
L ORERO 2T AR,

- BB O RBEAE (607) : BRSO L BT LOMRE, RESTLE R
FEORERD I T AR,

- BEBEET (08) BLUVEREAT (09) DBIEAEDE/ME,

- BEHDERR ORXBIET (610), BEEIET (011), BIOVEBIE (6012) DREEFiIMALE,

- BRBET (b)), BEEH (06). BIOREEH (07) HEREEOKRKNE (BB, &
WRIZEIT D, BEHOMELITREBEZEKRL VD),

- BB E ISR DHEEAL L THREORKE (08),

Eio, BB, SHUBEIZRT 5 R/IMER X UBERE OB AE L, BB
JORBEFSHOR#R I OMMBEM S BN U, 7ok, SHBRE ORRBIEI/A & B X OB
FORBEEIAEIL, REFRZBIHERE Y LBESHLAFICHIEDE, %5
CHITRDEL Uiz, BARY RLARE, RESORKEREER X OWEEORK
AA v 7 EETREE SN EE MBI LTRREB L,

(4) BrEEWF TREBAMIAE, A, AEEN
A EERIILTHLOR 6 1ZR LTz,
Ot fHE
- MR ORRBEETAE (0 13) : KT8 L BBIMTLOMKRE . KEFALBSH
EROBRTAE,
- BRI ORBEETAE (0 14) « KT R & BBEEHPLORBKE . B0 & 2
R LORRORTAE,
- BB O RBEEIAE (6 15) « RBMT L & REBAEIR L ORERE . BEEDLE R
SEDORERDI2T A,
- BEBRR OREIET (616), BBIE (017), BL VR (018) DEEAR,
- BxBAAT (619). BEBIER (620) SXOVREI (621) OB/IEE,
- IRBEET (09), BEE (010). BIOREE (0l11) HEEEORKHE,
7o, BHBRR, BEUREICI T 2B IMER X OSBRI OBE A E) D, BB X
UCREBHOBB I MEREMNEEH L,
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ESH A

BHEEBIZOWTEHE L BEBEREZEM Uiz, #DIZ, &#EO Pre PIEME Post
HEEZXEDOH D t REEZRNTHEEEZEDORINEIT o720, MRV TEOHEET
AEENBDOLN, PL—= T OMRICED bONREERECL D bONEHETT5 2
EVRTERWD, EEREOEELMBHOKRESVE LT, UTOFETHARI
BFD == THRERE L, FRIEEIZ OV T ABIRRITEOEEE, Post
FEMEND Pre MIEMEEZH L. ZDME% Pre MM THRT S Z & CHH Lz, FHEBOE
{EREZHM TRVt REZ AV THBEEORM 21T o 12, FEEOH EIIERE 5%
THIE LT, 2B, R, BEZBVWTIIHRBREOSFHNBELHET 2720, ME0DH
D tREZ AV THARBR CEEZORNEIT o7, AREOHFEIIGHRE 5% THEL
7o
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HEHE ER

B1E AMACRBITOIEREOFER L MEEOHE

BNV T ST ABED S RI Pre HIZEMH 1. 390. 08m, Post JIEfE 1. 4020. 07m,
(L 0.80.5%TH v . HEITHM L Tz (p<0.001) , HKEI Pre HIEME 32. 87+7. 07
kg, Post JAIZEME 33. 41 +£7.35ke (LR AL 62, 1%TH Y FEIHML T2 (p<0.05),
%t HREED F &1 Pre JIEME 1. 39%0. 07m, Pre JIEME 1.41+0.07m, LR AL 1£1.0%T
HY AFEITHML Tz (p<0.05), AE I Pre JIEE 35. 84+7. 15 ke, Post JIEfHE 37. 49
+7.38 ke, BALFTA4.8£6.5%TH Y, HEITHML Tz (p<0.05),

BRI BT, BERCHEROFERZTRO bk oz (s, ),

Bl Uy T b L—=V IRNREENCRIETEE
50m A A L, SMABED Pre HIFEE 8.91+0. 73s, Post HIEME 8. 93+0. 77s. (L%

A0.2%2. 4%, XHBEED Pre HIEME 9. 0910. 755, Post HIE(E 8. 91+0. 68s, Z{VEA-1.9
+4.9%THY ., BERIHEMOFEREIRD N2/ (ns.)s RTITRLE,

10m 00 X EHEIL, STAFED Pre AIEME TiX, 0-10miX 4. 5+0. 29n/s, 10-20
mi¥ 6%0.49m/s, 20~-30mi% 6. 1£0.56 m/s, 30-40ml& 6.1+0.59 m/s, 40-50miZ 5. 95
+0. 62 m/s, Post JIEME TIL, 0-10mi 4. 46+£0. 33 m/s, 10-20mi% 5. 96+0. 49 m/s, 20-30
mid 6. 15+0. 6 m/s, 30-40miX 6. 12+0. 62 m/s, 40-50miL 5. 92+0. 62 m/s, ZLE T
0-10miE A3.0%£5. 9%, 10-20miT A5. 7+£10. 0%, 20-30mi% A0. 232. 4%, 30-40mit A6. 6
+10. 1%, 40-50mIE A5. 79, 1%, XFEREED Pre JEME T, 0-10mit 4. 43+0. 21 m/s.
10-20mi 5. 87+0. 4 m/s 9, 20-30mid 5.99+0. 57 m/s, 30-40miL 5.96+0.59 m/s. 40-50

mid 5. 791+0. 6 m/s, Post BIEME TiL, 0-10mit 4. 46+0. 25m/s, 10-20miZ 5.9+0. 39 m/s
9, 20-30miZ 6.09%0.47m/s, 30-40mid 6.07+0.51 m/s, 40-50mi 5. 88%0.61 m/s. %
L TIL, 0-10mIL A 7. 75, 3%, 10-20miF A 13. 2+9. 2%, 20-30miE A 19. 5+13. 4%, 30-40
miE A13. 68, 2%, 40-50miXA12. 07, 1% TH Y . WFNO KB EFEIZIBOTH
BORIZHMORRBRZIRD O otz (ns.), BEBIUESITR LI,

BIf VxS b= IPRBBENCRIETEE

5RJ BKBEEIX. A ABED Pre JHIEME 21. 27+4. 04 cm. Post JHIEME 20. 79+5. 21sm, 2L,
19




HFA-3.2+8. 0%, XFREED Pre HIEME 19. 1713, 41 cm, Post HIEME 18.04£2.99 cm, %
LR A-5.4%7. 4% TH Y, BERIZHEBMOFERZIRD b o7 (0. s. ),

DJ BkEE®E L. MABED Pre JIEME 16. 7315. 27 cm, Post JHIEfE 18. 55+5. 48cm, k3R
A9.5+21. 7%, XHEBEED Pre JIEME 15. 56 4. 37 cm, Post HIZEfE 16. 03+3. 45 cm, 254k
TA25.9110.4%TH Y, BIERCHMOARRETIRO b7 (0 s. ),

CMJ BkEER X, M ABED Pre BIEME 24. 2£4. 09 cm, Post JHIEMHE 23. 61+ 4. 42sm, Z{bR
A-2.1£10. 9%, XFEEEED Pre HIEME 23. 8+3.58 cm, Post JHIEME 22. 21+2. 46 cm, 2L,
FA0.6E8.0%ThHY, BFRIZHMOFELZBIRD bk o (ns. ),

ST BkEEE X, ST ABED Pre BIEME 21. 23+4. 75 cm, Post JIEME 18. 94+3. 69sm, Z{L=R
A-9.4%12. 4%, XHHBEED Pre JHIEME 18.99£3. 05 cm, Post HIEME 19. 2+2.89 cm, Z5{k.
TAL6EB. 0% THY ., BALRIZHBOFERENRD b (p€0.05), £6ITRLT,

A Ty T bl—=V IRNEERS . BRI OREERICKITTRE
(V) BEERED 265~3mME DOy F A NTA K, BEHBRR., H2erR
vy Fid, ST ABED Pre BIE(E 4. 1£0. 31 cm. Post HIEFE 4. 08+0. 28sm, Z{LZRA-0. 4

+2.2%, XTEREED Pre HIEME 4.02%0. 32 cm, Post JHIEME 4. 0420. 24 cm, Z{LFAO. 8
+4.6%TH Y, BLRICHBOABEREIRO bhigd o7z (s, ),

A NTA Rix, S ABED Pre JIEME 130. 74£9. 79 cm, Post HIZEME 134. 11+11. 02sm,
ZACEA2. 615, 1%, XHHREED Pre HIEME 132.27£7.39 cm, Post HIEME 131. 81£10. 28
cm, Z{LFEA-0.316.3%ThH Y, BILRICHBOFERZITRD bR o7 (s, ),

BEHMBRSREIE, A ABED Pre JIZEMH 0. 1340, 025, Post HIE(E 0. 14£0. 025, Z{LERA
0.9%7.0%. XHEREED Pre JIEME 0. 1310. 025, Post HIEME 0. 14+0. 02s, Z{LEA3. 7
+11. 2% TH V. RIERIIHEMOFERETRO DN o7 (0. s.),

WZEREEIT, P ABED Pre IEME 0. 110, 01s, Post HIEE 0. 1£0. 01s, 2L A-2.5
+8. 8%, Xt HREED Pre HIFEfE 0. 1120. 01s,Post HIEFE 0. 1£0. 025, 2R A-6. 7£15. 0%
ThHY, BIERICHBOFEREBIIERO N2 o= (1 s.), BTITRLE,

(2) AR D 256~35m HR O FREBESOAE, AEE., AESH
a) AA 7

b b BT AEIS T ABED Pre I 7E{H 66. 13+ 4. 62deg, Post I EfE 62. 26+7. 45 deg.
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AL A-5. T£10. 4% S FRBED Pre JIEfE 67. 5214 88 deg, Post HITEME 63. 02+2. 47 deg,
BALERA-6.3£7.0%TH Y, BERIHBMOFERZIRD ootz (. s.),

b b BT AEEORKEIIAMAFED Pre JIEME 912.91+95. 5deg/sec, Post JHIEME
871.65+78. 17deg/sec, (L3R A-3. 6130%., Xt fREED Pre HIEH 949. 46+98. 49deg/ sec,
Post JAIEfE 876.68+43. 66deg/sec, Z{LFEA-6.8+10.7% ThH V., BILERIIHBHOEE
REFRO N2 ol @s.),

B & HT A BT ABED Pre JIZEE 31. 13%5. 05deg, Post HIEME 36. 53+10. 92 deg.
B A16. T27. 4% XHFREED Pre I 7EE 31. 01+4. 34deg, Post I EfE 36. 13£4. 65 deg,
ZALRA19.1£25.6% TH Y, BILRICHBOFEREIRD Do (ns.),

Bl &AM AEEOBRKEIINABED Pre JIEE 1163. 224101, 13deg/sec, Post HIE
fE 1130.68*=102.86 deg/sec, ZALFTA-2.6%=7.1%, XBEFD Pre HIEM 1121.07%
101. 86deg/sec, Post JIEfE 1024. 85+383. 67deg/sec, Z(LFA-9.3+34. 7% ThH VD, &
LRICHBORERZIRD b5 (ns.),

R0 HUABEIIN ABED Pre HIEH 29. 64+3. 27deg, Post JIENE 27. 74%6. 26deg.
{6 A-6. 320. 0% ., xHHREED Pre HIEE 29. 44+ 2. 14deg, Post I EHE 25. 26 5. T4deg.
ZALRA-14.7215.5% TH Y, BLRICHEBOFAELREZIROONRD -7 (s, ),

Bl & H LA ABED Pre HIEME-7.8916. 51deg. Post | E(E-6. 15+9. 3deg, &
{EFA21.1£218. 2%, XTEREED Pre HIE(E-6. 15+9. 3deg, Post JIEE-7. 79+8. 41deg.
ZALFRA-14.8198.5% TH Y, BLRIIBHHOABEREIRD b7 (s.),

R R LAEEORKMEIZN ABED Pre BIENE 253. 27+£66. 11deg/sec, Post HIE(E
221.29+63. 22deg/sec. BALH A-9. 4125, 6% . XFEREED Pre JIEME 274. 92+77. 79deg/sec.
Post {IEME 214. 84163. 26deg/sec, ZALFTA-20.1£17.3% TH Y, TILRICHBOBFE
REXBD NP (s ), B8R LK,

b) M
AR R BE A 4 B 1T ABED Pre MIZE(E 33. 38%6. 35deg, Post JHIFEME 33. 42+
5.66deg, ZM{LFA3.6+27. 6%, XHRFED Pre BIFEME 32. 73+3. 59deg, Post HIE(E 33. 07
+4.2deg, ZALRAL2ET.8%TH Y, BILRIZHBMOEEREIRD NN o7
(n. s.),

BEHIEREE RS A B I ABED Pre JHITEME 145. 38+6. 9deg, Post HIE(E 146. 51+
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4. 33deg, ZZLFE A0.91+4. 2%, XIFRFED Pre HIEME 143. 5526. 08deg, Post JIEfE 146. 37
+6.19deg, ZMLEA2.0£2.6%THY, BRIIHMOFELREZIR Db, ol
(n.s.)s

B R BAE A 13 ABED Pre JIEMH 109. 89+4. 26deg, Post HIEME 111. 14+
4.26deg, BALER A 3. Tx1. 2%, XHHBEED Pre HITEE 104. 35+ 15. 11deg, Post JIEE 112. 25
+6.21deg, LR A16.0+9.4% TH Y, BILRICHBMOFEREZITGED SR - 72
(n.s.)o

FRBRE A B OB/ MEIZAABED Pre JIEME 127.66+7. 12deg, Post HIE(E 146,51+
4. 33deg, Z{LEA0.9+4.2%, XFREED Pre HIEH 143. 5516. 08deg, Post HIEME 129. 3
+6.62deg, ZILFTAL4E3.8%THY, BLEICHBOFEREIRDO LR
(n.s.)e

2 BAEi A BE DB/ MBI ABED Pre JIEME 83.81+8. 45deg, Post JHIEME 83. 75+
5.63deg, Z{LHEA0.416.5%, XIRFED Pre HIEE 86. 78+9. 1deg, Post HIEH 85. 6+
4.07deg, LT A-0.7T+£8.4% ThH V., BILRIHHEOFEREZIRD bR o7
(n.s.)s

B s PR X B A A8 BE 1 I ABE D Pre JIEfE-33. 83+3. 68deg, Post HIEME-35. 26+
2. 6deg, ZALHE A-5.0£9. 3%, XTFREED Pre JIEME-34. 15£3. 46deg, Post AIFE(E-34. 49
4. 04deg, LR A-1.3£12.4% ThH Y, BILRICHBOFELRZIRD DAL » o
(n.s. )

e vt ot 3 ek BRI 4 BE 1 2/ A D Pre JHIZEH 155. 74£17. 34deg, Post I E(E 159. 84+
4. 18deg, ZALZH A 3. 7£10. 6% X FRBED Pre JIESE 155. 86 10. 5deg, Post HIEE 175. 17
+38.48deg, ZMLHEA12.4£22. 7% THY , BRICHBMOFEREZRZRRBD RN
(n.s.)o

B e BT R B 8 BE V3T AN D Pre JIEE 129. 6117, 28deg, Post JHIEME 135. 26+
7.59deg, ZZfLHR A 4. 7+9. 3%, XIFRBED Pre JIEME 133. 49+ 11. 31deg, Post HIEfE 137. 01
+8.69deg, BLFTA3.129.6%Th Y, BLRICHBOFELREIRDLNRI-T
(n.s.),

FEBEERIE Bh 2SS0 I3 ABED Pre JIFEME 17. 72+ 1. 72deg, Post HIEME 17. 21+4. 54deg.
ZALEA-3.0£23. 7%, XHREED Pre JIEMHE 14. 93+5. 44deg, Post HIEHE 16. 86+ Tdeg.

ZILERA1L.8£18.4% TH Y, BLRICHBOEEREZIIRD O (0. 5. ),
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T2 B B AL 1L ABEOD Pre HIENH 26. 085, 47deg, Post HIE(E 28. 376. 1deg.
ALK A 1L 0£21. 7% HHFREED Pre I EMH 25. 22+4. T6deg, Post I E(E 26. 66 +5. 16deg,
ZALERA6.6116.5% TH Y, BIERIIHMOFERETIRD N2> (0 s.),

FERIE R B ENLIIN ABED Pre HIZEME 28. 08+ 15. 2deg. Post JHIFE1H 30. 54=+7. 11deg.
2L AB. 8%, XHFHRBED Pre JFE(E 27. 24+10. 28deg. Post JIFEME 31. 378, Tdeg, ZE{L

RAL5.2%THY, BERICHBOFELRZIRZR Db oz (ns. ),

S BIENE A ALII A ABED Pre HIZEME 45. 8+9. 85deg, Post JHIEE 51. 51+8. 76deg,
ZALRA12. 5%, HREED Pre BIEE 43. 3117, 2deg, Post HIEME 46. 74+ 14. 25deg, &
ERAT. 9% TH Y, BERIZEMOFERZIRDONRP o (0 s.),

RS B R e i D B KAV ABED Pre JIZEMH 808. 88£97. 06deg/sec, Post JIE
B 862.14 =77.36deg/sec, BILHTAT.4+11.0%., X BBEED Pre B EE 831.25=+
86. 02deg/sec, Post JHIFEME 813.4%27. 05deg/sec, BALERA-1.1+11. 7% ThH Y, &L=
ICHMOFBREZIRD bR (s ),

i BEE R R A R BE DI R AL I S ABE D Pre JITEH 616. 81114, 66deg/sec, Post JHIE
fE 862.14+77.36deg/sec, ZALFE A-10.3+18.4%, XHHREED Pre HIEM 675.04%
130. 98deg/sec, Post {lIEfE 574. 59+187. 86deg/sec, ZHMLRA-12.2+32. 9% TH Y, &
LRI OFERENED il (p€0.05), K ITRLTZ,

REEEHBRAEE ORKMEIIN ARED Pre JBIEME 1015. 96+125. 97deg/sec, Post
FE{E 1065.91+169. 39deg/sec, Z{LFE AL.3+£13.9%, *HEBED Pre HIEME 922.32+
306. 64deg/sec, Post JHIFEfE 892.67£361.39deg/sec, LR A17.2+82.0% TH Y, &
{ERIZHEBOFERZEFRBO O o7 (0. s.),

RO R A 2 FHEITIT ABED Pre BIEHE 611. 672, 94deg/sec, Post HIEME
623. 38+61. 86deg/sec. ZILFR A 2. 59. 1% XFFREED Pre I TEME 570. 17453, 59deg/sec,
Post JIEfE 591. 18+31. 15deg/sec, Z L A4.6%+12.8% TH Y . ZALRIZHBOEE
EIRO LN o (s.), BIITRLE

(3) BkERE h o ER -+
5R] FE¥IZ, ST ABED Pre HIEME 1. 39+0. 39, Post HIEME 1. 3410. 41, Z{L=TA4. 8
+8.1%. XHFREED Pre HIEE 157.08+21. 59, Post BIEME 1.19+0.3. ZALRA-4. T+

13.4%ThH Y, BERICHEHBOFEEREZIRD LN o7~ (0. s.),
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BRJ BEHHEERET I, M ARED Pre HIZEME 1. 39£0. 39ms, Post JIEME 159. 58+18. 52ms,
B A2.116.9%, RTHRBED Pre JIEME 155+ 18. 47ms, Post HIEE 155+£20. 23ms, 2
LR A0.4+9. 7% TH Y, BERICHMOARREIRO b7 s. ),

DJ %I, ST ARBED Pre BIEME 0. 93%0. 31, Post HIEME 1. 04%0. 35, Z5{LEFA15.0
+29. 3%, XTEEEED Pre MIEME 0.99+0. 33, Post JHIEME 0.8510.29, Z{b=,A-10.8+
28.3%TH Y, BRIZHMOBERENTED b (p€0.05), X 101ZR LTz,

DJ #2HFER X, M ABED Pre HIEE 182. 7523, 26ms, Post JHIEH 181. 83+£23. 33ms,
A A0. 413, 7% ., xHHREED Pre JHIEME 160. 71=19. 08ms, Post JHIEfE 179. 43+£17. 17ms,
AL A12.0£5.8% TH Y, RILRIZHEMOFERZENRD b7z (p<0.05), B 111277
L7z,

(4) 5RT BEOBEHIE AT A SR E CO TREPEEI O MBS, A, AN

5 BEEf i R B DB KBV AFED Pre JHIEME 360. 69+56. 41deg/sec, Post JHIEE
353. 3772, Tldeg/sec. BLHR A0. 3124, 5% XHBEED Pre I E{E 357. 47£57. 3deg/sec.
Post I EfE 400. 87:80. bdeg/sec, AL A15.3+34.8% TH V. BALRIZHEBOFER
ZEIIRD N2 D o7 (0 s. ),

ek BB PR BE DI K MBI IS ABED Pre JIZEE 730. 12£98. 35deg/sec, Post HIEfE
720.85191. 15deg/sec, B{LFR A 0. 6119, 5%, XFHRFED Pre I EfE 740. 19£102. 01deg/sec,
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AR A26. 2+46. 2%  KFEREED Pre JHIEME 19. 76 £8. 09deg, Post HIE(E 21. 5+7. 73deg.
ALK A28 1£65. 7% TH Y, BLRICHMOFRERZZEIRD bR (s, ),

H?El%ﬁ’ﬁ@@%{miﬁi\ﬁ@ Pre JIEfH 52. 33+5. 82deg. Post JHIE{HE 52. 71+8. 1deg.

A AL 113, 6%, RTFREED Pre JIEMHE 52. 7715, 66deg, Post JIEME 49. 18+7. 79deg,
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AL A2.9+16. 3%, XHHREED Pre BIEMHE 9. 32+2. 32 kg, Post HIEME 10. 77+1. 38 ke,
RLRA18.3114.0%TH Y, BLRICHMOBFERZIRO bhieh ol (ns.), £ 11
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BRSCEAY
Effect to running and jumping ability derived by jump training in kids
Sho Takada

[Purpose)] The purpose of this study was to clarify the Effect to running and jumping
ability derived by jump training in aggressive kids.

[Methods]The subjects were twenty—three elementary school students (boy:17, girl:6).
Subjects was divided into two groups: the intervention group (age:10.83=%0. 8, body
height:139. 07=%8. 2, body weight:32,87%7.0) and control group (age:10.71=%0.9, body
height:139.94%7. 4, body weight:35.84%7.2) . The intervention group performed jump
training twice a week for eight weeks. The contents of the training were six sets
of beyond eleven sticks by ten times of both legs jumps to the front. The flat sticks
were displayed every 50cm interval. The ability for run and jump, the running and
jumping motion, the lower limbs isometric muscle strength and morphology of’the
subjects were measured before and after the intervention period

[Result and Discussion] The results in this study, DJ index , DJ contact time , the
maximal extension velocity of knee while running and SJ height, were significantly
difference between intervention group and control group. Unfortunately the
significant difference was not recognized in running ability. However tendency to
increase in DJ index and maximal extension velocity of knee of the intervention group
is important in this study. Higher DJ index means The possibility that running ability
will go up in future. Increase in maximal extension velocity of knee means emphasis
of the “kick motion” . From the results, if they perform this rebound jump training
continuously, a good effect to running and jumping ability may be got.

[Conclusion] It is clarified that the rebound jump training has influence that it
is rebound jump ability and tunning motion.So, it is important to performe the jump
training to aim at improvement of the jumping ability, and if kids jump training

continuously, a good effect to running ability may be got.
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1. HKBRE O H KRR

HE K&\
Group A iy Pre Post Pre Post
139, 07+8. 33.41+7.
S NEE 12(3)')  10.83%0.8 140.1£7.9 32.87+7.0
2 4
139.94+7.  141.54+7. 37.49+7.
SHBEE 113" 10.71+0.9 35.84+7.2
4 9 4

D. () NiZLFOAE  Mean®SD
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K 2B ITICHE D RAEELL

WERE S0m EF A LOREME RI EROREE

1 64. 0 67.8
2 55.3 55.3
3 64. 4 57.4
4 62. 4 64. 3
5 49.0 51.6
6 47.6 56.9
7 44.0 52.2
8 44. 0 39.1
9 52.1 52.9
10 39.4 39.1
11 36.7 37.4
12 46. 1 43. 3
13 60. 1 58. 8
14 56. 8 50.1
15 52.9 39.5
16 38. 4 40. 3
17 49. 3 96. 1
18 45. 2 52.6
19 33.8 39.4
20 60. 4 48.9
21 66. 7 68. 9
22 33.9 33.6
23 47.3 44.6
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# 3. 50mEHX A LB L OR] FEEORE[E DY

s RZEEDFHIE
1 65.9
2 55. 3
3 60. 9
4 63.4
5 50.3
6 52. 2
7 48.1
8 41.6
9 52.5
10 39.3
11 37.1
12 4.7
13 59. 4
14 53.4
15 46. 2
16 39.4
17 52.7
18 48.9
19 36. 6
20 54.7
21 67.8
22 33.8
23 46.0
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F 4. Pre 3L W Post HIERORBEME

Pre Post

HIEAR 5H2H 6H1H 7H28H 8HI1H

PN &N & Eh fEh
SKIE.(C) 22. 4 22.3 31.1 31.3

T2 (%) 68 68 75 83
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#5. 50mEX A 2 L O 0nE O X[ T 55 E
X [# ) & #HE (m/sec) X P ) 7 # B (m/sec)
- N
S0u 5 A A (B) 0-10m 10-20m 20-30m 30-40m 40-50m
I NBE xf BB Jr ABE Xt B8 B S 2 xf BB B Jr ABE xf B ¥ Jr ABE xf R A Jr A BE xf FRBE
Pre 8.91+0.73 9.09%0.75 4.46=%0. 33 5.9610. 49 6+0.49 5.96%0.49 6.1+0.56 6.15*0.6 6.1%0.59 6.12+0.62 5.95%0.62 5.92%0. 62 o
Post 8.93%0.77 8.91%0.68 4.46=%0. 25 5.9%+0.39 5.87%0.49 5.9+0.39 5.99+0. 57 6.09%0.47 5.96+0. 59 6.07+0.51 5.79%0.6 5.88+0.61 =
AL E (%) A0.2+2..4 A-1.9%+4.9 A3.0£5.9 A7.7+5.3 A5.7+10.0 w_w,mHo.w Wo.mHm‘» w5.mHHw.A A6.6+10.1 A13.6%8.2 wm.qu,H A12.0£7.1
Mean==SD




6. BEEERENE L UBkEE HIREER

RJ
Bk & (cm) bk B H I i (msec)
A Xt PR EE S ABE xf B BE S A\ BE xt BREE
Pre 21.27+4.04 19.17%+3.41 1.39+0.39 1.26£0.32 157.08+21.59  155+18.47
Post  20.79+5.21 18.04%2.99 1.34%0.41 1.194+0.3  159.58+18.52  155+20.23
LR M) A-3.2+8.0 A-5.4+7.4 A4.8+8.1 A-4.7+13.4 A2.1+6.9 A0.44+9.7
DJ CMJ SJ
Bk & (cm) B * BEHUFRE (msec)  * BEHE & (cm) Bk & (cm) *

S ABE X BRAE Jr A\ BE xf B EE N ABE Xt PR EE B Xt FREE B xt BB
16.73+£5.27 15.56+4.37 0.93%0. 31 0.99+0.33  182.75+23.26 160.71+19.08 24.2+4.09 23.8+3.58 21.23+4.75 18.99+3.05
18.55+5.48 16.03+£3.45 1.04=+0.35 0.85+0.29  181.83+23.33 179.43+17.17 23.6+4.42 22.21+£2.46 18.94+3.69 19.2+2.89
A9.5+21.7 A25.9+10.4 A15.0+29.3 A-10.8%+28.3 A0.4+13.7 A12.0+5.8 A-2.1+10.9 A0.6+8.0 A-9.4+12.4 A1.6+8.0

*k p<0.05 Mean= SD
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KT, FERRNREER

v v F (Hz) A~ F A K(cm) B[ (sec) i 22 RE ] (sec)

Jr ABE xf B RE N it FRRE Jr ABE Xt R RE Jr ABE xt B RE

Pre
Post
2 {5k (%)

4.1+0.31 4.02%£0.32 130.74%x9.79 132.27£7.39 0.13%£0.02 0.13%£0.02 0.1%0.01 0.11£0.01
4.08+£0.28 4.04*+0.24 134.11%x11.02 131.81%x10.28 0.14%0.02 0.14=%0.02 0.1%£0.01 0.1=%£0.02
A-0.4+2.2 A0.8%4.6 A2.6xE5.1 A-0.3%6.3 A0.9*x7.0 A3.7X11.2 A-2.5+8.8 A-6.7E£15.0

Mean = SD
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8. HER THEMBEXRALA 7]
H b EFAE (deg) Y Y E A E DR KE (deg/sec) 5l & 117 £ FE (deg) Bl & £ £ 3 E 0 & KAE (deg/sec)
Jr ABE xt BB I ABE X} R St ABE *f PR B Jr ABE *f PR B
Pre 66. 13+ 4. 62 67.52+4. 88 912.91+95.5 949. 46+ 98. 49 31.13%5.05 31.01+4. 34 1163.22+101. 13 1121.07+101. 86
Post 62.26+7. 45 63. 02+ 2. 47 871.65+78.17  876.68+43.66  36.53*+10.92 36.13+4. 65 1130. 68+ 102. 86 1024. 85+ 383. 67
_EeEG®) A-5.7+10.4 A-6.3+7.0 A-3.6+130 A-6.84+10.7 A16.7£27.4 A19..1+25.6 A-2.6+7.1 A-9.3+34.7

Y HLAE (deg)

5l & tH U f8 B (deg)

R R LAEEDRKRKIE (deg/sec)

VIS xf PR BE AR xf B VIS 2 xf FERE
29.64+3.27 29.44%2. 14 ~7.89%6. 51 -6.15%+9.3 253.27+66.11  274.92%77.79
27.74%6. 26 25.26%5. 74 -8.31%8.08 ~7.79%8.41  221.29+63.22  214.84%63. 26
A=6.3+20.0 A-14.7+155 A21.1+218.2 A-14.8+98.5 A-9.4+25.6  A-20.1%+17.3

Mean = SD
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#£9. PR T kB B 1 (R

e 5% ]

e B £ (deg) W0 1 (deg) 2 B 8 (deg) REKAKED S (o) REMAEORAR W)
SN KR SN XTTREE N XITREE N XTREE N XTLEE
I ABE 33.38%6.35 32.73%3.59 145.38+6.9 143.55+6. 08 109.89+4. 26 104.35+15. 11 127.66+7.12 128.62%+4.57 83.81%8.45 86.78%9.1
Eolich e 33.42+5.66 33.07%4.2 146.51+4, 33 146.37%6. 19 111.14+4. 26 112.25%6. 21 129. 3*6. 62 129.51+6.33 83.76+5. 63 85.6%4.07
ARG  A3.6+27.6 AL.2+7.8 A0.9+4.2 A2.0+2.6 A3.7+1.2 A16.0+9.4 A-2.6+7.1 Al.4+3.8 A0.4+6.5 A-0.7+8.4
A TR W
i BE 15 £4 BE (deg) Ji B8 8 £ (deg) S B 5 1 (deg) i B i (deg) 2B (deg)
TR XL RTE TR ST TR XIHRE TR KT TR X
-33.83+3.68 -34.15%3. 46 155. 74+ 17. 34 155.86%10.5 129.61+7.28 133.49+11. 31 17.72%£1.72 14.93+5.44 26.08%5, 47 25.22+4.76
-35.26£2.6 -34.49+4,04 159.84+4, 18 175.17%38. 48 135.26+7.59 137.01%8.69 17.21%4.54 16.86+7 28.37%6.1 26.66*5. 16
A-5.0%9.3 A-1.3%+12.4 A3.7+10.6 A12.4%22.7 A4.7+9.3 A3.1+9.6 A-3.0+23.7 Al11.8+18.4 A11.0+21.7 A6,6+16.5
R A (T TR O R I —
BB 6 (deg) S B (deg) J B (deg/sec) BB (dog/sec) % S B (deg/sec) P TRCR AT 0 MR owrinec)
TrABE R TOARE XTREE N KR AR ST SN R N XTHRE
28.08+15.2 27.24%+10. 28 45.8+9.85 43.31+17.2 808. 88+97. 06 831.25+86.02 616.81+114.66 675.04+130.98 1015, 96+ 125. 97 922. 32+ 306. 64 611.6+72.94 570.17+53. 59
30.54%7.11 31.37%8.7 51.51+8.76 46.74+14.25 862. 14+77. 36 813.4+27.05 670.22+117. 47 574.591187. 86 1065. 91+ 169. 39 892.67+361. 39 623.38+61. 86 591.18%31.15
A8.7 Al5.1 Al12.4 A7.9 A7.4%11.0 A-1.1+11.7 A-10.3*+18.4 A-12.2%32.9 A5.3%+13.9 A17.2+82.0 A2.5+9.1 A4.6+12.8
* p<0.05 Mean =+ SD
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10, RIETRERDIE
RART e AR
ERRHEG)  WREARG ity TOOREe)  RRAROROEM)  pmar BRbAEGY  RBEAEGW oo
TE_ASE P @5 FF  #EF  F  ABE  DE AEE Bk MBF b ME b g
136.5500.7 101281037 102.61%13.08 118.17£9.58 120.09%4.4 78.39%6.13 82.85%7.88  0.8%5.01 0.214.08  170.5%6.08 172.86=5.04 139.22£6.92 138.02%11.9

Pre 21231685 10053443 13L4311.62
Post  20.20%5.92 16.17£9.82 138.978.48 14011z 1454
FlE®) 4905509 A-0.5£59.4  A6TEI3 1 A3 113

2 A1E49 DHET02 176.1822.39 1T2.81=6.22 143.89110.74 139.51£10.53
5

109.5713.06  106.76213.38 123.46%8.15 123.64210.09 83.45210.71 85.2626.18
AST4 0 ADIxh 1 AJ4£6.6  AL5ES

AB.6E10.6 A5 1156 AS.0£10.0  A31£9.3  AGSTILY A34%0.3 A-203.3545.6 A-99.24307.5

Bk EE WEAEEN BEAEORKE
BB (deg) R B (deg) BB (deg) B (deg) B de/sec) BRI (deg/sec) B (deg/sec)
AAE R hAR ikl AAR i AR ikl AR EE AR il AAE  REE
60.835.64 55 1710.13 360.69256.41 367.47x57.3  730.12298.35  740.19=102.01 894,89 132.44866.03=122. 12

13.26£7.21 16.4628.22 22.89£9.06  19.76%8.09  52.33%5.82  5LT75.66
15.5120.80 16.47£8.58  26.12£6.39  2LOZT.T3  SLTIER1  40.18ZT.79  60.44%0.88  54.2525.09 3B3.TITLTL400.8780.5 7208529115 7975212522 8680513146 798.7x92.47

A39.82100.1 A23.278.0 A26.2%46.2 A (X657 ALIZ1.6 A-61£17.8 A-0.1x10.1 A05z147  A03x245 AL5.3x34.8  A0.6%19.5 A9.4223. 1 A-2.0114.2 A6.2116.2
HeantSD




K11, BB KOV BIHI % REER

Jis B8 & J2 B
J Bl 5 77 (kg) i B 75 71 (kg) JEJE /5 77 (kg) i 5 1 (kg)
PN Xt B RE I AN BE xt B BE I ABE it R B I A B Xt B RE
Pre 7.89+2.17 9.2+3. 24 18.1%5.5 20.14%+5.72 32.45+8.97  34.18%+10.8 10.09*1.94 9.32+2.32
Post 11.63+£2.77 12.04%2.33 18.51+5.58 19.65%=3.76 43.22+10.39 41.17+8.95 10.38+2.65 10.77%1.38
AR (%) A51.0+27.1 A44.1+52.9 A4.1+20.4 A1.84+21.7 A38.4+34.7 A27.4%+35.1 A2.9+16.3 A18.3+14.0

Mean=*SD
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7= BE(m/sec)

PN i3 S RREE
6.50 + i

7.00 -
7.50 -
8.00 -

8.50

50mzE S~ L(sec)

9.00 -

9.50 - (n.s.)

K 7. 50m EZ A L

H Pre

O Post

6.50 (n.s)

d
6'20 : ) '...‘ l.o.o 2%¢ 'A...

a = %
5.90 - g—=* %&
5.60 "+ & Jr AB#Pre

o o o ) ABfPost

5.30 == %} B Pre
5.00 - * & #¥Post
4.70
440 &— —

0-10m 10-20m  20-30m  30-40m  40-50m

X 8. 10m %50 [X [ 158 BE
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770.00 -

670.00 - ‘
570.00 -
470.00 -
H Pre
270.00 -
170.00 -
I ABE

it B

X Fr BIBRBAEN 61 R A B D F K fE(deg/sec)

] 9. iR A fe PRk FE D B KB * p<0.05

1.20 - i

1.00 -

0.80 -

H Pre

O Post

060 -
23

0.40

0.20 -

|
|
|

0.00 -

N gt

10. DJ 5% * p<0.05
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190.00 -
170.00 -
150.00

130.00 = Pro
| O Post

DJ# iR (ms)

110.00

90.00 -

70.00 —

Ir ABE XTARHE

11. DJ s % p<0.05
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