RIESEICH T BETEE L EBORE DRI

—EWRZyvT e bL—==TICD20VT—

JIEHEZ " « A 8 < BARET - E F° - KEIER"
FLLBER A A B
" ELERA SR
(19904F 9 H30H 5280

I &
EiE#E, 7 —/¥— (Cooper, K.H.) ICbBIEENZ” XD ICHMEEE) (aerbic
exercise) DREML LD TH B, RIEHMECBVIRLVEELRER, H5—~E0HE
EODICEA RS TETTAIENTEEINEVSI L TH S, MARETHES L
3, BEICnb 3 EFHE S RE B VOO HHETE SETHEBINES NS,
ESEFICL-THh 2 - EORBETETEMAILERSE 5T &1, CHIHhET 5EF
L2 ICEEONLBRRKOBETHA D, TORBEEBRT 5 1.DDNER, EITROEE
EBEFM L DBEBEEDOBIRIC O WTHRIAYT 2 2 & Th 5, FEEIHEE & B ABEEDRRIC
SWVTIE, BECKEL OMERELASNZ D DDOD~OD s 2n 508 1d &<
B S NI BE BB EZ WA ERBREFEHRE L TR EFosnTHE, LAL,
EEICETHIC B T 2 EERENSFAORIEICS A 2B IO W THANS & QIS ERE
i3, BERENLERLE TR, FBEENE L TRRBASEFRUOREROETE
THH, HENRS, ZONER, BERBS ML —=v VAREMAZ &Ik, BEES
BHERENOR ESPRHTE 222 05 TH S, Tk, ABELIL—=V IR, F—/N—
T REQOEEN L —= v VAL OHICKERVEELSEEITY bDTH 5,
Lichi-T, BFSHELSEDOEBECHOBVWTHRNE N L—= Vv 7 E2XTTHDIC
id, BAD b SBANGESRENEERIC LT, ETEE SETERD 52T 5 &K%
O WTHHMEIC T A HEND 5, —BICIBANERSRE I, B4 ORIEEECS
F 2 EEEREBABEEINE LT VO,max EFY) k- THESTZVY Y, L
- T, BIERS b v —= v 7AROERE, #BFEL OFRISFIARIRES L BERICS -
TW3 VO, max DA M» SRETT 20BN H 5,

AWZEd, BAREBEHORFS L =V 7OHEELTERHLTVAENFT »
7+ b L—=>7% (build-up training) ZH(Y LiF, LE% (LIF HR &#R9) ZH8
LT, br—=v /o TEE S EFREOMBEHSPICL, ML—=v RO

]
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IE7SESaE OEBHERRKTIHNTERLALODTH %,

Zhid, build-up training DAL 5T, SREREEHO N L —= Vv 7 AEicBWT
RAREICS 2 S L B BEMEOBAMR, S oiIcid b L—= Vv 7AROEM, = 5ICiFBAN
EEFICRET 2 SN TOVBHA (dead point) ¥ O¥FEAZEAT 32 7 OFHH» D I
BBEbDEVL B,

I XBA*k

1. #EE

WERE X, ER19.8E1.2F OKRFEELHEMICHBT 25 Fot « RERMRFI0Z
Thd, 1212 L, EBIE, HBRELERBRAICID I V—FA (548) &7 v—7B (54)
D2 ITNV—TIGTTERBL 7o, HBREDOBRERER, KE3IFELS L FEMORBFEFTH
%o

WERE O BAERIEEIC DV T, Table 1 IT/RT &SIV TH B,

Table 1 The physical charecteristics of subjects

age B. W. H. VOmax MBC HRrest HRmax VC FEVI%
@ (ke (em) @l/m-kg) (I/m.) (beats) (beats) (1 (%)

No.1 21 02.1 163.5 57.0 127 58 190 3.49 98.9
No.2 20 92.3  163.0 75.1 163 58 201 4.38 93.6
No.3 18 504  165.1 60.1 100 99 187 4.01 88.0
No.4 19 97.3  170.3 54.7 104 44 196 4.98 98.6
No.5 19 58.9 171.0 73.9 110 67 193 4.47 95.5
No.6 22 95.0  171.0 61.4 122 61 198 5.08 99.4
No.7 19 52.8 173.0 58.2 120 o8 197 4.35 95.5
No.8 20 60.6  169.3 82.0 160 66 198 4.68 82.1
No.9 19 62.2 171.6 53.9 103 49 194 5.32 91.0
No10 19 90.9  170.0 52.3 100 53 192 4.82 84.7
Mean 19.8 55.5  168.9 62.7 121.9 56.7  194.0 4.56 93.1
SD 1.2 2.8 3.7 10.5 22.8 7.4 4.7 0.4 6.1

2. bL—=vISOhE

P —=v 73, EITHEBEA12000micEH /< build-up training T&dH %, build-up
training ICBF 2 FEEOUID I X43iE, F1RXSNZ & — b5 6000m T, %2
RIX 5375 6000m %> 5 9000m % T, 5 3 RXA45 9000m %> 5 10500m £ T, %4 RX5H
10500m 7» 5 12000m & T D 4 BB i X4 L 7o,
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3. ETHEORE

build-up training ICHF B ETEEORE (UUITHRESE EHRT) 13, #HKERE D500
mO R EICERE100% OBEREN & LT, 1 MM oESEE LB L &KX ORE
HEAEZ -, BEHEIR, 24— FH»56000mE TOE 1 RX5S53565% 4 570%,
6000m#»> 59000m F TDE 2 IRXSI MBHIT0% H» ©75%, 9000m > 510500m F TDH 3 IX
X5 H3H975% 5> 580% DHIFH TEX S BICEITEEOVID M 2T 5L HIEAT, £ L
T, 10500m#» 512000mE TOHF 4 RKFICH>WV T, SES 7 Y —c2ETT 5 XM
IZlie 70 —OXMIR, HRECEADOREHEEDIONLLETETT A LEMNGLT
WEERES OHUBDEATE V. LIt ->T, HEEEL» SHEIE L HERicd 5k
iE, 2% — kH 56000mZ TH758/300m, 6000mDH> 59000m F T H368%)/300m, 9000
m 510500m % TH658/300m DEFTHEE 272D, 10500md> 512000m DR XRIC D W
TREHOEBHREACIE LT 7 ) — it ETS ¥,

4. EEHE OHE

EERRE 13, EfTHO HR oFn & &S0 (UF HRmax &#9) » oA VK —
% v (Karvonen, M)® O FRic& - T, HR » o HEET 2. EE58E (LIF% HRmax &
W) 2EH LA, 7, £iTHO HR OFEb» S BERINE LT VO, &Hd) %i#
FE L7t VO;max I3, EBIEFEHLI D 1 BRERICERZCSVWTHEKE I LI A — % —
(Monark) 2k 34X+ 35 v F (Astrand, P, O)® OEFM#EEY itk > TRIE L 7,
EfTHhO HR 13, RE—7 « ¥ 2% —PE3000 (Canon) ic & v 1 /i IcMsREEEEIC
X o THIELR Lo BEILZ2HR I, a2 vEa—¥F— -+ Y27 AICKDBTEL 7,
5. WiERES DHIE

BEERE A ORISE 1, 1500m D H O ALk E BERES 1 0 100% & & 2 T, 1500mic B 1)
2 1S OoFETEREAEH U, L ->T, Bbiesnd, EFM/~L 0 1 4.
D O REEE THIE L 7o

6. EEH

EEAL, 7 v— 7AD1989EI0H24H (KL - KlR18.5°C), 7 v — 7 BAE4F
10H318 (REHEH « K[iR19C) @ 2 BRI TEMEL 720

m. KRR

1. EFfTEEIC>VT

WERZEOETEER, PL—=v 7B 51500mBORT Y v b F46I1K->T
1 RNz 0EE UTFrL—=v S HEERRT) 28 L

Table 243, PL—=V /7 EELZREORGHEBEICHTHLUERERLILODTH %,
REAOESHEE CHT 2RI, b —= v/ E#EA1500micEB T 5 HOKEICERROE



368 NEMZ - /A & BARRFE - R # - KHEIEM

Table 2 The running speed of every 1500m
during bulid-up training on 1200m run

0m-1500m -3000m  -4500m  -6000m  -7500m  -9000m -10500m -12000m

Group A 4.13 4.16 4.10 4.05 4.37 4.37 4.64

No. 1 9.43
67.7 68.2 67.2 66.4 71.6 71.6 76.1 89.0

No. 2 5.45
66.6 67.1 66.1 65.3 70.5 70.5 74.8 87.9

No. 3 5.54
. 68.0 68.5 67.5 66.7 72.0 72.0 76.4 91.3

No. 4 5.58
67.5 68.0 67.0 66.2 71.4 71.4 75.8 91.2

No. 5 5.36
68.0 68.5 67.5 66.7 72.0 72.0 76.4 88.3

Group B 4.11 4.09 4.09 4.13 4.37 4.39 4.62

No. 6 5.91
64.9 64.6 64.6 65.2 69.0 69.4 73.0 93.4

No.7 5.24
67.4 67.0 67.0 67.7 71.6 72.0 75.7 85.9

No. 8 5.08
69.9 69.6 69.6 70.2 74.3 74.7 78.6 86.4

No. 9 5.17
69.5 69.2 69.2 69.9 73.9 74.3 78.2 87.5

No10 4.79
70.7 70.4 70.4 71.1 75.2 75.6 79.5 82.4

upper row : running speed of every 1500m (m/sec. )
under row : percentage (%) of the training record
to best record on 1500m run

THEETRLZ (br—=v /@ E/HOKSEE) bDTH b, £/, Fige 11, #
BREDLOMEBDO FL—=V VEFEIIODVWTRLIZODTH S, BEFEEELIL—=Vv
HE ORI, M/Vv— 7L b ARBRESNEEOHMBATEXMEETL TV, Y
FliciE, Mo v—7Eb X5 — b2 56000mE TOEEPREGEEDTONITTH D, K8
FLORELLLPL—= v VEEOHF (65%h» 570%) THETL TV S, 6000mA» 5
9000m & TOMD b L —=v JEEI, FHEICT0%»575%%EZR L, ThbRERE D
& (70%5>575%) TH 70 F7, 9000mD> 510500mDXED b L — = v 7 HE 13,
SEEHNCT5% 0 580% E R Lce Thd, FEL HEOHEB (75% 5 580%) TH -7,
LA L, 10500m#» 512000m% ©D 7 ) —EfTOXEIE, ~ L —=v 7 EEH82%» 594
% EWBREMICKZBIEFS D, HREICL>TREUNCRE-FT » IBENRTHEL,
NULULEICF 2T o TTETVBHEBRERZ I/ NV—-TADOHFTIEINS ENd D2 A, 7
W—7BOHTEN 6D 1 ATH >t E1z, HICETRENSSSWREIC LI LERT S
EDTEID - 1B E 1L, Nl0D I ATHY, ZOHEE 4. T9m/HE 7 ) —DFETK
FICABRIICHEL TP —= v 7HEOGHN 3 BEE L ERI NG H - 1,
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Fig. 1 The training speed of every 1500m duriing build-up training
on 12000m run.

2. DEHICSOVT

Table 3 i3, #ETHD HR » 5 Karvonen D ARIC L D %$HRmax #EHY Lizb oD
ThH b, ETHEHS41IM/B (FV—TARVI7Vv—7B) ZRLIRS— i 56000
mE TOMBDWHRmax OFHIE, 71% 5 577%HRmax OHPFHTH - 72, & < 121500m
% 56000m % TD4500m DX, HEHILE L /- HR O EHIREE (steady state)® %
ALTW3B, 727220, No.2, No3 UNol0D 3 ND#ERE X, 81% 4 582%HRmax &
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Table 3 The % HRmax of every 1500m
during bulid-up training on 12000m run

Om-1500m -3000m  -4500m  -6000m  -7500m  9000m  10500m -12000m

Group A
No.1 71.2 70.3 72.4 67.4 72.18 76.27 77.4 84.4
No. 2 77.9 81.1 80.7 78.9 81.4 88.5 96.1 93.1
No. 3 79.4 79.2 80.3 82.2 80.8 82.7 83.8 90.0
No. 4 69.3 74.4 73.7 69.9 71.4 80.0 79.0 87.9
No. 5 72.2 74.0 74.0 74.0 75.1 81.1 83.0 87.8
Mean 74.0 75.8 76.2 74.5 76.2 81.7 83.9 88.6
SD 4.4 4.3 4.0 6.1 4.7 4.5 7.3 3.2

Group B
No. 6 66.3 72.3 73.0 76.2 80.1 83.8 87.6 92.3
No. 7 67.5 73.5 74.8 73.8 77.4 83.9 86.1 90.1
No. 8 72.9 76.8 74.2 79.2 79.4 83.8 85.2 90.5
No. 9 73.2 74.0 74.2 74.8 76.0 81.6 83.7 87.2
No.10 75.9 79.0 80.5 81.6 82.0 86.1 86.3 93.8
Mean 71.2 75.1 75.3 77.1 79.0 83.8 85.8 90.8
SD 4.1 2.7 3.0 3.2 2.3 1.6 1.4 2.5

fhOPERE I B L THVWHRORIGZ/R L1, F1:, ETEEML.1Im/B (Fr—-TA
‘RO 7snv—7B) Z2RrLcRX P — b5 56000mE TOHMDIHRmax OEHIZ, 70%H 5
TT%HRmax D& TH » 7z, & < 121500m#A> 56000m £ TD4500m DX iZ, HEH%
E L7-HRDEFIRE (steady state) Z/RLTW3B, 272L, No.2, No.3 RUNo10D 3
AND#eERE 12, 81%» 582%HRmax LMhDERE ICHE L TEHVWHROKIGAE/R L 72,
Fr, ETEENEISV-TEH4.31/B%ER L 726000mA» 57500m E TOXEIZ, Zv—
TARUC 7 V—7B & 6i1c80%HRmax HiRZ/RLTHYH, ¥ — b5 56000mE TDOX
MIOHRDIRFEE LB L THREBELRED SNk LML, TTTHNo2 &N
3K UN10D 3 ADKERZ IC DWW TIE, HOHEBRE KUK L CEVHRORIEZ/RL TWL
573, 4500m7> 56000mE TOKREN SEZEZ NIEAREREAALEBIVARBRVHEDTDH - 12,
7, 4.3Tm/® (Fv—7A) RU4.39/% (Fv—7B) OFETEE %R L 727500m b
59000m ¥ TOXMHEE, M7V — 7 & HRIE82%H» 584%HRmax 2/RxL 7, T TR,
No.2 &ENol0D 2 AD#EERE 7986% 7 589%HRmax & W o HWIREEER/RLTW3S, EfT
EE4.64m/B (V=7 A) kU4.62m/B (7v—7A) %/RL 729000m A 5 10500m
OXRE, M7 v—7E bFHEEHN84% M 586%HRmax i FRLTWB, LAL, &
(AT, BIXDT500mA» 59000m & ik L TR EZBEBED SNEL, N2 D&k D
I296.1% E VI FVEIEZ R L TV AHERE b H 278, TOMOWERE >V TITHEN
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ZRE L TREER IR L 720 10500mA» 512000mE TD 7 ) —EfTOXIE, FEH#c 7L —
7 A5 A0m/ ¥, 70— T BH5.04m/MOETEE L L . %HRmax OEHIL,
7v—7 AN88.6+3.2%HRmax, 7 /v—7B290.8£2.5%HRmax &IEFITHVRIE%E
Rltce UL, TTTR7Y) —ETOEBVAAXEITHIIcEL b 5T, %¥HRmax
M0% F TEREEL TORWHEERESN0 1, Nod ENo 5 RUNID4Zb VB, TDHIT
S2VTE, 4%%HRmax &ETHRERCRHEBEOBKIC > W THEICT 208N H
%
3. HABEBRENED SHEE L 7 EEaE

VO,max 2 SHEE L cETHOEFHBE L, ETHPOHR» SHEE L2 VOmax DA
W=t v (LIF%VOmax EMT)VICH i nEND T EE2KRDIH DD Table 4 i
RUEHIETH 5. 25— P2 56000mE TOXMIE, FHEHIC 7 v— 7 ADBTI%H 575

Table 4 The % VO;max of every 1500m
during bulid-up training on 12000m run

0m-1500m -3000m  -4500m  -6000m  -7500m  -9000m -10500m -12000m

Group A
No. 1 81.6 80.4 82.4 77.7 82.1 85.9 87.0 93.4
No. 2 65.8 67.2 66.9 65.5 67.4 72.7 78.3 76.0
No. 3 66.0 65.9 66.6 67.8 66.9 68.1 68.7 72.5
No. 4 81.6 85.4 84.9 82.0 83.1 89.6 88.9 95.5
No. 5 72.9 74.4 74.4 74.4 75.4 80.5 82.1 86.2
Mean 73.6 74.7 75.0 73.5 75.0 79.4 81.0 84.7
SD 7.9 8.4 8.5 6.8 7.7 8.9 8.0 10.2

Group B
No. 6 71.4 75.9 76.4 78.9 81.9 84.6 87.5 91.1
No. 7 77.1 82.2 83.3 82.5 81.1 91.1 93.0 96.4
No. 8 54.4 56.8 55.2 58.2 58.3 60.9 61.7 64.9
No. 9 80.8 81.5 81.6 82.0 83.0 87.2 89.0 91.5
No10 85.6 87.9 89.0 89.9 90.2 93.3 93.4 99.1
Mean 73.9 76.9 77.1 78.3 78.9 83.4 849 88.6
SD 12.1 12.0 13.0 11.9 12.1 13.0 13.2 13.7

VO;max, 7 WVv—7B&#74%0»579% VOmax TH->7, LA, L, N1, Nod, N7,
No.9 ’x U'No10D 5 AD#ERE 1, 80%VO:max & W5 HEAESVWEE%./RL 72, 6000m
A H7500m D XfEiE, 7 v— 7 A% VOmax, 7 v—7B#78.9%VO.max &HiXfH
ICHB L TRERBLIIED SNiddh - 12, 7500mA» 59000m F TOXEIE, 7 v— 7 A
7379.4%VO,max, 7 V—7B#»83.4%VOmax ThH b, EINCEFIXELD#4 %2
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55 BTEED FAMNEDONBE D TH - 1o BAKITIE, Nod, No.7ZUN10D 3 AD
WeERE H90%VO.max Pl EDOFHWEEZ/RL TV 5, 9000m#A» 510500m D X, Fi5
I 7 v — 7 AH81.0%VO.max, 27— 7BH3584.9%VOmax %/~ L7, RIXE & H
LU TREEREORELRLTED, FFREBREICBVTHLEEL K steady state ZH#E
BLTW3, LhL, TTTHN7 RUNo10D 2 AD#ERE 13, 90%VOmax LLEDE
WHE AR L 7o 10500m7» 512000md 7 Y —ETOXIZ, FHEENC 7 v — 7 H584.7%
VO;max, 7 )V—7B#88.6%VOmax /R L7%, LT, %VOmax »90% UL LE%ER
L7-#5E8E 1%, No.l, No.4, No6, No.7, No9 %RUNol0D 6 ADHERE TH » 7o E 72,
No.8 DHERF IOV TIE, #i264.9%VO:max UL»EEH B ENTELE -7,
4. WiBhES) & ETHEEE OB

BWERE OB E L —= v S EE ORI, Table 2 XU Table 3 OEEAS 5
ZOMBBRIC O W TH N, 7 v— 7 ADOHBEBERIE, RS — 2 51500mE TH r=
0.51, 1500m#»» 53000mE T4 r=0.46, 3000m»> 54500m ¥ T4 r=0.52, 4500m»> 5
6000mE TH r=0.55TH > (P<0.)o 7z, 6000m#> 57500m % T DMHBAREFRE
r=0.50, 7500m»> 59000m ¥ Tl r=0.29, 9000m» 5 10500m & T!& r=0.10, 10500m
»512000mE Tld r=-0.40 THo-7 (P<0.)o TS OHMBEREKRE, WIFhbDOX
BV THEVERLLED SN h -T2, V- 7BOMHBEKEKRE, X5 -5
1500m % T4 r=0.29, 1500m#»> 53000m E T4 r=0.19, 3000m#»> 54500m &£ TH r=
0.15, 4500m#»> 56000m% TAS r=0.21Tdh » 7= (P<0.1), 72, 6000m» 57500m & T
DO FEIBEARA AL r=0.04, 7500m7b> 59000m E Tid r=0.06, 9000m#A»> 510500m% Tld r=
0.23, 10500m#» 512000mE Tid r=—0.63TH > (P<0.1)s TTTh, Z7V—TAL
BRI Wb OXEIcB VT bHHEOMHBBRIZEVWSD LrBD SNEP T, 2 F
i, 10500m#> 512000m D EFTHES, BOKSILED» SFTHE L TI0X%L LT » 7L &
No.3, No.4 xUNo.6 @ 3 ADHERE 12> LW TEXNEDOHEAEZFH NI, N3 DR ¥ — +»
512000m ¥ TOETHE & %HRmax OMBIBELRIE, r=0.94 (P<0.01) THY, [BEl)F
HERIE Y=0.84x+57.90KD 5N, Nod itV T3, HBIREA r=0.89 (P<0.0D
<hh, ERAFERRIER Y=0.52x+37.8TH 7%, No6ic2W0Tid, HBEIFKRES r=0.81
(P<0.01) Thbv, EIRHBERIZ Y=052x+42.6Tdh > 72, #i210500m > 5 12000m D
L —= v S HEENHCRSEH» SFTE L T2A% LT v 7 LAEH > 7cN10IiT D W\ T
12, AEBEMREAS r=0.92 (P<0.01) THb, EHEHENIR Y=088x+06TH>7c L
HL, BEREZE L S build-up training 1B 3ETEE EHRORIGIE, EVWAEO L
AELHIBDOSNBOVERKNTS -7,

v, & =
EFRsEHDO r L — =Y 7 HETH S build-up training (F, HEHEBVEE» S X
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& — b+ L CBRBERNCEE ZHD 180 O AR 258, RANRNIEZERKT S L —=
VIHETHBY, IO L—= v OREE, BEENPRTIERER L - =
VITBRIEDTELIEDFETEH S, LML, build-up training 12 B ) 5 HEA
1Z, BEEEHORLAEREE TN L —=V 7T B, ANT IEGFOBEE Z DY)
DB BN EERBICL PP, $1ibL, bL—=V I/HOETHEORTEE A E —
FoYlo#Z B OB E WS T ETH B, T, build-up training O AL S FREL
BB sREMEHDO L —= v 7 EZEITL TV IAT, BARTNRERE SRV
WOREE VR B, £/, RE— FOYID WA RSPV TR, HEKRIREVEESO build-
up training T 2EAICIE, TOXEEKRE  AXGICHE L TETHEEOERE %
TEIMLENH D, BERES, FHANERREIEZR LIS 5003, F 1 BREFSEHHG
» 5 steady state DFERK, 2 BRBEDS steady state DR SETHEEOHER:, 5 3
BRI EFHRE 05| & L, F4BREIS S IGEFEE LS SO G AOBIENSEVIASLE
I B0 4 BRBE TR T AL ESH B VIV,

LE 0K, BHERENINICEDH ZEFER I b L —= v I LB, BEicE
N B H 5 build-up training BT B3 F 2 v VT v TRIZOVWTRELES E LK
bDTHb, LIichio>T, 25—t 57 ) —ETOXMBIZAS £ TOD10500mE TODRH
3, BEEEERBREBRL ORGP SEHLAARSERIIHLT, br—=v7#HE
%65% D 580% DHEIFH TRXBDF = v VT v FTRAEEZ 12, T3, BEEESHIC
v EDHBEHERE I L= 7T B58, 2EOWERENETAIRESEE T HF
TELDTH5B, BEE, rLr—=v 7 FHEN0%L» 57 ) —ETOXEICA - RO E
TEEOHBII OV TTHE, 20, 7 —ETOXMEICA - T, HREMLEORE
BEOAE-FIZF 2y IT 9y 7TEBDEVDITLTH S, SoICFHEOERLSIC, 7
) —EFTOXEA1500m & W\ 5 BRI W EERE ORI, BAOREEE IS L TL D
BEOHRTETEEEF 2 v VT v 7L, TORE— FZHFFT 5 EMARETH 50
LWVWHTETHE, ZDEINERICBVT, SRIOEREI P L — =V VIFIHEBREOH
KicHh 288 LT, HRRUVO,2EME I L T%HRmax & %VO;max » & EENEE
EEZ, PLr—=Vv/EHEORNELLLDTHEY

ZELIbL—=v 7 HEER, X% — b5 steady state DIEKRBIEENBEEFTOD
1500m DX &, steady state OB INBFIEOBEEEMFF S ¥ TEITI 5 1500m
»» 56000m F TD4500m D1, EFTHEAC5%6H 570956 DITE L 7o 3B D EFH I MEFr &
hTEy, HERZR L — =Y 7 OBERAZCSVTHEREWbDEEL SN 5,
steady state DOFZARIZ, Astrand®’, BEY, F#EE®, HA®, MEYYFo#EGicRAon
559510, SEDERICBVWTS steady state ORHEBEE N — b5 25905 4 43
FITHEDONTE D, FEBEMICIZ1500mULEIC steady state DSHEFEI NS & D L ¥[WT L
TELXABVLWEWVLZ S, LrL, YHRmax S EZ LB A, 2 AOHBRE ICKHN
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OHRMEW I b2 63, 80%HRmax U EORIEPHER s TWVWE E VS T &G,
B1IRXSICBOTTFHIL A EEBREORIEAERA T, BEREIKRT VOmax » 5
b —= Vv JEHOEHHICOVWTRN T ALENHEERE S, Thid, % VOmmax I
WT HEIRDOERVSHR SN TB Y, BRI NS v FBRECEADHS, BHE
HOB T —= v SBEORELXTEI LI R3DAEENSEEVE LI, UL,
A5 EBEES & L TLUH™®, Astrand®, Costill® ~® Z (3 E&HM4RIKK&Z O HR & VO,
ORRERNY FFTWwW3, 2O &3, KEHHOHRMEL, EFHEIcE L THROKIG
DI VENS T &R, EFHHEOVO,LEWEWVLS I EERLTEY, BANEHKICE
7 ZHRORIG & EEEE ORI OV TIRERICKRFTN T I2LENH S, ThoOBRE
Fi, 4% build-up training KB 3 EHREOREEEZAL S H AT, HBELRER
Ficli3 6D EWVWZ B, build-up training DOEENEE DORENRKD 7 ) —ETOXM
DRAE— FARETIRICLBINOTH B, DEIL, H2RX5TdH 56000m> 59000m
T TD3000mDEDFEE I, RELIEEDT0% 0 5T5% DHEFHICHFFIN TVWS, F7,
%VOmax IC2WTWE, FIRXDICHHLEZAI -t 56000mFEF TOXELD S, ©
LAELREDOEWBEELIVOERLTVWE XD THD, MEEFES L TIRILENE
BORBVWEELLREEZRLTVWS 6D EHMTE S, Lchi->T, BEEENMIC NS Y
FOKEBEFMOBSIR, FE2RXMBAT 5L TOE 1 RXSOETEEE, 62%H»
ST0NTHEET 5L D d60% 0 565X THET 5 HEMETRICEI SR E—-FT v 7
DY #aZ &L TR, BEOBIEICEERDIIVWEEZL NS, KEKS, B0z
SO B ABIEICRIETRIGHERL 205 TH 5, L L, %HRmaxid, 7500m#» 5
9000m  TD1500m D AW 4 % 5 5 B O LRESHEEI I TV S, hid,
Astrand® OV S FEBEEITIC L 78 O BRBREOHE FHE ORI LYW 5 LN TE 5,
Ltz T, F2RXSDOETHEEZ6S% D STHWDOEHBHTY DL 2B E D steady
stateD¥ER; 12, FEBERTICE Z CTT500mA»> 59000mF TOMMIRAR LA B I ENTES Y,
HTh 2 ADHERER, T%D5I%DOLRARSHERINTHEY, L ICBERERHEE
NOEEPRKEVWLITH D, 6T, FEIRXSFIKH 72 59000mAH> 510500m £ T D
1500m DR id, HEEEET%H» H80%IC LRI EICbhhboT, BWHREL OEE
LEEETEITLTWS, LhL, BFREDYHRmax MU % VOmax &, FHHIIC
0% A AIED T VD, T ORERIE, FEBEETIC X 21K - FHEREEEDE T BIR & [HHFIC
B2 OBEEEES IR ZIC BRE R HRPBRBE LIED /L I LE2EHKTHDTH B, &< 1T,
%HRmax RU%VOmax & HICOWBEBZ TVWEEHREFICDWVWTR, bLr—=v7
BEE L TRIEFCRKERAMIE>TLERIEE2BEORIEHSF[I T ENTE S, L
t2H5 > T, build-up training BT 5 7V — 7FHHEI, BEEEEN EBEN L EBAKRES
KE-ThrBEBEOEMEZBRKLETINE, rW—=rv I/BOREFEELRETSHXT
WEPHELEEVA D, BENS, BBENCEI>ThL—=Vv /@D F 2 v VT 97
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RIE|ENPH O, BRXDICLNETTIENPHERTELRVLSTH S, LI, VO,
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BREOBEREN ZHA 1HEE TR - BRBESBEN TV SHIZOWVWTIE, buildup
training @ b L —= v VHEAZXEEFICI0%BDOF = v P97 » 7TRTYIO BRI A L TH,
7 ) —ETOXMAZOBL EOEE I FREE, 2E - FAfiFsR 5 EMnngELE
bhd, Lrl, BEERENEVOFEEICE, Pr—=v7EEO ERE10%TY]
DR B 20T, 7Y —EfTOXMETH2BEDORE — FEH#iRFd 5 &icizbk
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=VIMRERF/FLEIS ELLLE, HRECENIBEENNCREEDO DO TR Y -
F7oy 7OU0 I ARDPILENDLZ O DEVZL S, Licd->T, 5% build-up
training OEFRE R VOEMOX3E2RETT 55X T, »IEEEFME~ OFEEEIT X
U « EREEED CEFOBRE P EEZERL TOKBEBH A5, 7/, build-up
training 12813 353 EOEBEX ST Ic> W T, EfTHEEED SR LT NIERE S8V
BTh 5,

V.E ¥
P PR OB WEEREIC, 12000m® build-up training &L, EfTHO HR »
OREITEE & B AKEORBIRICDVTHENKLET A, DX LHHBAL 1.
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The purpose of this study was analysis on the results of physical function
affected by the build-up training of 12000m run from maximal oxygen uptake
(VO;max). The subjects in this study were middle and long distance runners of
10 male college students of 18 to 22 (19.81.2). The influence of physical function
was analyis by the results of heart rate(HR) during 12000m run.

The following results were obtaines :

1) The second stage of build-up training between start and 6000m in 12000m
run. The training speed of first stage was from 65% to 70% of best record on
1500m race of the each subjects.

2 ) The second stage of build-up training between 6000m and 9000m in 12000m
run . The training speed of the second stage was from 70% to 75% of best
record on 1500m race of the each subjects.

3) The third stage of build-up training between 9000m and 10500m in 12000m
run. The training speed of the third stage was from 75% to 80% of best record
on 1500m race of the each subjects.

4 ) The frouth stage of build-up training between 10500m and 12000m in 12000m
run. The training speed of the forth stage was from 82% to 93% of best record
on 1500m race of the each subjects.

5) Therefore, the most important things on the build-up training %VO;max and
% HRmax per running speed of each runner by the work load during build-up

training.



