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Treening kui kunst! LI TR R ARROEL

e Kuidas vormida sportlane?

* Treenida tuleb palju ja targalt
* Analuus

* Pisiasjad

e Kal oma rada
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Paaristoukeline soiduviis ja toovoime [l TARTU ULIKOOL
Joutestid, 3000m jooks

Algkoormus 40W.

lga minut koormuse juurdekasv 20W
Vajahingatava ohu parameetrid

» VOomax, Vent, RER

Aeroobne lavi

Anaeroobne lavi

Subjektiivne koormuse hinnang
Laktaat 3, 5 jJa 15 min



Triatleetide treeningkoormus & U ULIKOOL
ettevalmistaval perioodil
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e Funktsionaalne voimekus
e Astmeline koormustest ujudes
e Astmeline koormustest laboris
jalgratas + veloergomeeter
* Treeningandmed (maht, intensiivsus)
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Austraalia soudekoondise
funktsionaalsed naitajad

TARTU ULIKOOL
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Heavyweight men’s sweep Heavyweight men’s sculling
Physiological characteristics
VO,max (L-min™) 6.3 (5.9-6.8) 6.5 (6.3-6.7)
Power at VO,max (W) 422 (400-458) 425 (406-431)
Final step MPO (W) 514 (439-564) 483 (449-509) Eesti koondis
[BLa] at LT1 (mmol-L™) 1.5(1.1-2.2) 1.8 (1.5-2.2)
Power at LT1 (W) 275 (220-312) 271 (246-303) Aer lavi  217+16 W
[BLa] at LT2 (mmol-L™) 3.3(2.54.2) 3.9 (2.8-4.6)

Power at LT2 (W)

Time trial performances
100 m (ss.s)

500 m (m:ss.s)

2000 m (m:ss.s)

6000 m (m:ss.s)

358 (312-393)

14.5 (13.7-14.9)
1:17.6 (1:13.2-1:19.6)
5:48.9 (5:40.8-5:58.7)

18:56.3 (18:35.9-19:53.6)

356 (335-372)

14.6 (14.5-15.1)
1:18.4 (1:17.7-1:20.0)
5:52.6 (5:50.6-5:58.1)

19:03.1 (18:49.1-19:11.8)

An lavi 348+15W

Vo2 max 483+28



Horvaatia 4x fusioloogiliste naitajate
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TARTU ULIKOOL

2005 2006 2007 2008 2009 2010
Mean age (years) 16.3 17.2 18.2 19.2 20.2 21.1
Stature (cm) 186 (185-188) 187 (185-188) 187 (185-189) 188 (186-189) 188 (186-189) 188 (186—-190)
Body mass (kg) 87 (85-90) 90 (88-93) 91 (88-96) 95 (91-100) 96 (93-102) 95 (91-101)
Body fat (%) 13.4 (11.8-14.5) 12.0 (9.8—13.9) 11.2 (8.2-13.5) 10.2 (9.0-12.6) 99 (7.0-11.6) 9.4 (6.6-12.3)
Fat—free mass (kg) 75 (73-77) 80 (77-81) 81 (78-83) 85 (83-87) 87 (84-90) 86 (85-89)

Power at VOzmax (W)
Power at AT* (W)

400 (388-413)
297 (288-313)

431 (413-450)
338 (313-350)

431 (413-450)
338 (325-350)

456 (425-488)
353 (338-375)

459 (425-488)
366 (350-388)

481 (475-488)
359 (350-388)

VO, at AT? (% of VOoyay) 85 (83-88) 83 (80-86) 85 (83-87) 82 (80-83) 85 (83-87) 85 (81-89)
Muutus
Kehamass 8,5%
Lihasmass 13%
Maks aeroobne voimsus 17%
VOimsus anaeroobsel lavel 18%

Mikulic jt. 2014



Horvaatia 4x tulemuste paranemine
soudeergomeetril
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18:30

6000-m ergometer time (min:s)

18:00

20:26
19:54 B 2000-m ergometer time

[J 6000-m ergometer time

5:54

5:55

2005 2006 2007 2008 2009 2010
Year

6:30

6:15

6:00

5:45

2000-m ergometer time (min:s)
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1%

21-25a
2000m paranemine ca 1%
6000m paranemine ca 5%
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Hartmann, 2007
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Pidev, jarjekindel testimine

e Kui andekad on andekad?

 Kes on andekad

L. Grincikaité, 2015






Za

il TARTU ULIKOOL

Teadus ja
treeningprotsess

Treeningute kogumaht



Training Volume (hours-wk ™)
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World-class (n = 8) National level (7 = 8) -

I TARTU ULIKOOL

Training hours % of total training Training hours % of total training bh
LIT 340 £23%%* 76.4+4.6 254 +£94 73.1+=12.0
MIT 29 £ 12%* 6.5+2.2*% 14=6 44=x24
HIT 19+3 44+0.8 198 56=2.1
Speed 16 + 7** 3.7+ 1.5% 7+3 23x12
Strength 39+ 14 8.8+2.9 31+14 9.4+3.7
Total 445 £ 27** 100 341 +£90 100

LIT, low intensity endurance training: MIT, moderate intensity endurance training: HIT, high intensity

endurance training. Significant group differences, * P < 0.05 and ** P < 0.01. Sandbakk jt, 2011

10

NORRA Treeningmaht (tunde/nadal)
24 24
25 22 22 I:l talv. ]
O Winter 19 . 19 | B suvi
l Summer 14
13 10
6
0 . . :
70-ndad  80-ndad  90-ndad EESTI

70's 80's 90's
Fiskerstrand & Seiler, 2004



Basic training periodization of a

. . . J ULIKOOL
2-time gold medal winning rower

120 F 1
100 - = — =
& 80 F 1 F
E
< 60 1 1 r
2 40 3 _ —
20 ) 1 1
0 Oktober November Desember Januar Februar Mars April Mai Juni Juli August
M Treningstimer 88,22 101,68 89,13 123,78 95,92 95,02 92,52 101,77 84,57 110,23 58,37
M Treningspkter 56 58 57 53 53 52 51 61 53 52 52
Annual Total (gold medal year)
Total training hours: 1041
Total training sessions: 598
Rowing kilometers: 4911
Average hours per week: 21.7

Average # sessions per week 12.5
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KOrge intensiivsusega treeningud

Vere laktaadi sisaldus (mmol/l)

16 1

14 4

12 +

10 1

Taastavmadala : Keskmine/ kdrge
intensiivsusega ! intensiivsusega
vastupidawstreening i vastupidawstreening |
[}
[}

Intervalltreening

]
Aeroobne |av
eroobne & :v\

i MLPS = Anaeroobne lavi

i

T6O intensiivsus
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Uhtlusmeetod, mitu tundi

Tsoon 2

2 -4 Exintervall - 3x15’; 2x20"; 1x40’

Tsoon 3 >4 Int interv -10x2':8x3’: 4x5’

Voistluskiirus +

Ca 1 min Ioigu
pikkus

¢ Aeroobne
m Anaeroobne



Training and performance characteristics among Norwegian

International Rowers 1970-2001

A. Fiskerstrand', K. S. Seiler?
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% Change

International Journal of Sports Physiology and Performance, 2009, 4, 110-121

© 2009 Human Kinetics, Inc.

The Effects of High-Intensity Interval
Training in Well-Trained Rowers
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4 nadalane intervalltreening
Korge tasemega soudjad

INTERVALLGRUPP
Intervalltreening 90% max voimsus; 8x2,5 min
Taastumine: SLS< 70% maxist voi 5 min

KONTROLLGRUPP
55 vO6i 60 min intensiivsusel 2 ja 3 mmol/L

Driller jt. 2009



Adaptations to aerobic interval training: interactive effects of

exercise intensity and total work duration

S. Seiler'?, K. Joranson', B. V. Olesen!, K. J. Hetlelid!

Tsoon Treening

=

W wnN

Madal intensiivsus

4X16 min, 3min t
A4X8 min,2minT
44 min,2min T

Intensiivsus

KOik

intervallid

“all-out”

Table 2. Training characteristics of groups during the intervention period
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Low only (6 M, 2F) 4 x 16 min (7 M, 2 F) 4 x 8min (9 M) 4 x 4min (7 M, 2 F)
Training freq. (sessions/wk) 48 +1.2 49 +1.2 46 +£1.2 47 +1.2
Interval sessions/wk = 1.8 £ 0.1 1.9+ 041 1.8 £ 0.1
Training h/wk 85+ 15" 76 +£1.9* 57+15 5.7+2
SRPE low-intensity sessions 34+02 28 +£0.2 34+03 32+02
SRPE interval sessions = 6.8 +£ 0.7 7.3 +£0.7 79 + 0.8
Heart Rate (%HReako) = 88 + 2 90 + 2 94 + 2%~
Blood Lactate (mmol/L) = 49 +1.5** 9.6 +29*" 13.2 +2.0**
RPE all bouts - 15.9 + 0.4 16.4 + 0.6 185 +1.2*~
RPE last bout 16.9 + 0.6** 17.6 = 0.6** 191 £ 1.2*~

*P~N NKR ve nther arniine



International Journal of Sports Physiology and Performance, 2009, 4, 448-460
© Human Kinetics, Inc.

Training Methods and Intensity
Distribution of Young World-Class Rowers

Arne Guellich, Stephen Seiler, and Eike Emrich

Saksamaa taiskasvanute soudekoondis 90-datel

b

—_—
==
O - —
B —
—_—
—_—

TARTU ULIKOOL



Za

il TARTU ULIKOOL

Teadus ja
treeningprotsess

Intensiivsuste jaotus

Korge intensiivsusega treeningud

Treeningute kogumaht
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Zone 1 Zone 2 Zone 3

FPercent of training sessions

’ ] Seiler & Kjerland, 2006

L

Guellich jt. 2009




Sx weeks of a polarized traning-intensty distribution leads to greater physologica

and performance adaptations than a threshold modd in trained cydligs
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Craig M. Neal, Angus M. Hunter,! Lorraine Brennan,? Aifric O’ Sullivan,? D. Lee Hamilton,*

Giuseppe DeVito,®

and Stuart D. R. Galloway?

Polariseeritud;

4 nadalat

Baastreeningud

Lavetreeningud
6 nadalat

A

J Appl Physiol, 2013

Lavetreeningud

Baastreeningud Pol?rlseerltud;
4 nadalat 6 nadalat

A

A A

Testimine Testimine Testimine Testimine
Units POL THR
Total training time min/wk 381 (+85) 458 (+=120)* THR 60 min - 1/2 Tsoon 2
Training load intensity zone X 517 (=90) 633 (=119)* POL 6 X 4 min intervallid
duration

Zone 1 % of training time 80 (+4) 57 (=10)*

Zone 2 % of training time 0(x0) 43 (+=10)*

Zone 3 % of training time 20 (£4) 0(x0)*




Sx weeks of a polarized traning-intensty distribution leads to greater physologica

and performance adaptations than a threshold modd in trained cydligs

Craig M. Neal, Angus M. Hunter,* Lorraine Brennan,? Aifric O’ Sullivan,? D. Lee Hamilton,*
Giuseppe DeVito,® and Stuart D. R. Galloway?

J Appl Physiol, 2013
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Training Effect

M odel Measure A, % Size Descriptor*

POL 40-km TT MPO, W 8 (£8) 0.57 Moderate
LT, W 9 (+9)t 0.59 Moderate
LTP, W 6 (=10) 0.40 Small
PPO, W 8 (=5t 0.77 Moderate
95% exercise capacity, s 85 (*+43)t 2.44 Large

THR 40-km TT MPO, W 4 (£6) 0.35 Small
LT, W 2 (+14) 0.11 Trivial
LTP, W 4(x7) 0.34 Small
PPO, W 3 (*+4) 0.26 Small
95% exercise capacity, s 37 (+45) 0.99 Large

TARTU ULIKOOL



Periodiseerimise efektid sooritusvoimele

63 tugeva tasemega jalgratturit
Vanus 377
VOZmax 61,315,8

HIT periodization- TRADITIONAL group

Zone 3 " Zone 4 mZone 5

HIT volume (h - wkt)

1 4

Wk2 Wk3 Wk4 Wk5 Wk6 Wk7 Wk8 Wk9 Wk10 Wki1l Wk12 Wk13

HIT volume (h - wk?)

I TARTU ULIKOOL

4x16 4x8 4x4
(N=63) (N=63) (N=63)
Power (w) 276 (25)* 308 (29)* 342 (33)*
Power (w-kg?) 3.5(0.4)* 3.9 (0.4)* 4.3 (0.4)*
Power o, 4, (%) 97 (8)* 106 (8)* 118 (9)*
Blood lactate (mmol-L?) 4.7 (1.6)* 9.2 (2.4)* 12.6 (2.7)*
HR ean (% HR o) 86 (3)* 88 (2)* 89 (2)*
HR, .y (% HRpeak) 89 (2)* 91 (2)* 94 (2)*
RPE all bouts, general 15.0 (1.1)* 16.2 (0.8)* 17.1 (0.9)*
SRPE (1-10) 30min post session 6.3 (1.0)* 6.9 (1.0)" 7.7 (1.2)*
HIT periodzation — HYBRID group HIT periodization- REVERSED group
= Zone 3 " Zoned4 mZoneb5
E
O % -
S - - [ - - é
] s —_—
-— — . | —

Wk2 Wk3 Wk4 Wk5 Wk6 Wk7 Wk8 Wk9 Wk10 Wk1l Wk12 Wk13

Wk2 Wk3 Wk4 Wk5 Wk6 Wk7 Wk8 Wk9 Wk10 Wk11 Wk12 Wk13

Seiler, 2015






Polariseeritud vs. traditsiooniline mudel i TARTU ULIKOOL

EG (n=7) KG (n=9)
Tonnessen, 2015
Test 1 Test 2 muutuse% Test 1 Test 2 muutuse
%
Toovoime (W) 332,2+68,3 336,5+62,1 2% 282,2+22.,6 303,5+18,1* 8%
VO2max 48,7141 59,0+4,0* 17,5% 50,2+5,8 58,0+4,9* 13%
(ml/min/kg)
Anaeroobne lavi (W) 240,3+39,8 259,0+47,6* 7,3% 223,9+19,6 230,7£16,9* 7%
100 -
VO, AnL 40,4+4,1 48,7+6,7* 17,1% 46,4+6,2 45,4432 -2% 5 _
(ml/min/kg) ] Saksamaa sGudmine
75 (juuniorid)
Aeroobne lavi (W) 156,7+40,5 164,1+34,5* 4 5% 140,7+8,7 145,7+13,4 4% =5 | Guellih jt, 2009
LA5 min (mmol/l) 13,3+3,7 11,4+2.3 -16% 14,7+3,2 11,6+2.,6 -26%
25 -
O 4
5000 m (s) 769,7+34,9 736,9+28,7* -4.4% 808,2+32,9 756,5+35,1* -6% 70
LA5 min 8,3+2,3 9,8+2,7 16% 10,6+2,4 9,8+3,0 -8% 53 e
(mmol/1) o

18
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Tsoonl Tsoon2+Tsoon3
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Seiler’s Hierarchy

Strength of Evidence/Effect

of
Endurance Training Needs

Potentially decisive if you have one isolated competition...

Training and everything else is done right

Taper

Race/Pace

Seiler, 2016 Training

Training Stimuli

Enhancement
(i.e. Altitude, Heat, Energy availability)

Potentially decisive
if everything else is done right

Sports-specific and
micro-periodization schemes

General Periodization Details (Annual)

.. . .. . Well
Training VOL, Training Intensity Distribution (TID) established
HIT, and overall
TID likely have - : . Well
gl High Intensity Training (HIT) ectablished

effects Well

Total Frequency/ Volume of training (VOL) established



Treeningu koormuse moju 0 TARTU ULIKOOL

Treeningu koormus

Stressi taluvus Treeningu ajalugu

Sportlane
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Eksperimendid ja sdbudmine 2018
A-koondis, U23, U19

TARTU ULIKOOL

« Mida me selleks vajame? CTammn.
o Sportlaste treeningpéaevik
* Treeninguliik (sdbudmine, joutreening,
ergomeeter, ...)

Labitud distants ja treeningu aeg
Sudamel6ogisagedus (Pulsikell)
Kui raske oli sinu treening?
SRPE 10 punktiline hinnang

{©) SPORTLYZER



Subjektiivsed hinnangud -
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KUUP&EEV: .o

Kuidas sa ennast hetkel tunned?
1) V&ga, véga hasti
2) Véaga hésti

Esmaspaev Kord

D Koskmiselt Neljapaev nadalas
5) Kehvasti

6) Véaga kehvasti
7) Véaga, vaga kehvasti

Mitu tundi sa magasid eelmisel 661? (tundi, minutit) ...................ooiee

Kuidas sa hindad oma une kvaliteeti?

Véaga, vaga halb Véga vaga hea
1 2 3 4 5 6 7 8 9 10

Kas sa olid eelmisel nédalal haige? Ei Jah

Kui vasinud sa hetkel oled?

Vaga, vaga vasinud Ei ole uldse vasinud
1 2 3 4 5 6 7 8 9 10

Milline on su lihaste seisund? Margi igale reale iiks number

1) vaga, vagahea kéaed
2) Véaga hea

3) Hea . jalad

4) Keskmine

5 Halb uldine
6) Véaga halb

7) Véga, vaga halb

Soov/tahe treenida.
Mérgi ring sobiva numbri tmber

Treeningu tahe 0 Treeningu tahe Max

1 2 3 4 5 6 7 8 9 10
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Kasvavate koorm ustega test il TARTU ULIKOOL
15, 16 marts ...... kuupaev RPE SLS
Nimi 0-59s 0
) . 1:00-1:59 40
* Maksimaalne t66voime Klubi 2:00-2:59 | 60
. Suinnikuupaey 3:00-3:23 80
e Aeroone, anaeroobne lavi PikkLS 1200259 | 100
» Hapnikutarbimine = 10020 S vy
e “Kul raske on?” 7:00-759 | 160
Koormustest (W) 8:00-8:59 180
VO2max (L/min) 9:00-9:59 200
VO2max (MI/min) 10:00-10:5 220
VE (L/min) 11:00-11:5 240
AeL (I/min) 12:00-12:5 260
AnL (I/min) 13:00-13:5 280
Pmax (w) 14:00-14:5| 300
Pmax (w/kg) 15:00-15:5 320
SLSmax (I/min) 16:00-16:5 340
Scout Ensim ([17:00-17:5 360
La 3’ 18:00-18:5 380
La5’ 19:00-19:5 400
La 15° 20:00-20:5 420
aeg:




Treeningkoormus

Soudmine
Ergomeeter

Joutrenn
Jalgratas

Jooks
Suusatamine

Venitused
KOKKU

Sdudmine
Ergomeeter

Joutrenn
Jalgratas

Jooks
Suusatamine

Venitused
KOKKU

Treeninguid Aeg Distants Z0 Z1 Z2 Z3 Koormus Koormus%
0 0 0 0 0 0 0 0 0,00%
3 155 20 118 32 13 0 778 16,78%
1 90 0 0 540 11,65%
2 133 85 0 525 11,32%
0 0 0 0 0 0,00%
4 458 133,54 132 197 93 28 2794 60,25%
0 0 0 0 0 0,00%
10 836| 238,54 250 229 106 28 4637 100,00%
0 0 0 0 0 0 0 0 0,00%
3 220 39 4 124 82 10 962 22,51%
2 208 0 0 624 14,60%
0 0 0 0 0 0,00%
0 0 0 0 0 0,00%
6 768 164,66 5 403 359 1 2687 62,88%
0 0 0 0 0 0,00%
11 1196 203,66 9 527 441 11 4273 100,00%
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SLS tsoonid

Koormus tsoonid

1 2 )

Treening tsoonid

1 2 3

Koormus/treening



Treeningu intensiivsuse jaotus
Sportlane X

i TARTU ULIKOOL
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Tanan tahelepanu eest!



