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TRENINKOVA JEDNOTKA

Periodizace a planovani

Mgr. Tereza Kralova, PhDr. Jan Cacek, Ph.D.



Sportovni trénink — pojmy (ov, 2012, st 7s,.)

Sportovni trénink = planovité fizeny pedagogicky proces, ktery ma promyslenou ¢innosti sportovcd a trenér(
zajistit vykonnostni rozvo.

Charakteristiky
struktury

sportovniho
tréninku

Charakteristiky

jednotlivych slozek
sportovniho
vykonu

Rizeni tréninku

Systém sportovniho tréninku
= Ucelné (na zdkladé principl)
zdlvodnéné usporddani obsahu,
prostredkld a metod tréninku s cilem
zajistit rUst sportovni vykonnosti.

Zaklady stavby Prostredky a

tréninku

metody

Charakteristiky tréninku

zatizeni




Pojmy

Cil sportovniho tréninku = dosazeni co mozna nejvyssi sportovni vykonnosti na zakladé celkového rozvoje
sportovce

Ukoly ST = télesny, psychicky a socidlni rozvoj = spocivaji v osvojovani sportovnich dovednosti a slozek ST

Obsah tréninku = vymezuje to, co musi byt vykonano, aby byly splnény Ukoly a dosaZzeno cile.

Tréninkové prostredky — slouzi k pInéni tréninkovych ukolu:
* Tréninkova cviceni
» Zarizeni (hala, posilovna, hristé,..)
* NAacini (¢inka, kotou¢, mic, kolo,...)
* Pomocna zafizeni (trenazéry,...)
* MEéfici zafizeni (stopky, dynamometry,..)
* Audiovizudlni prostredky (foto, video,..)
* Zotavné a podpulrné prostredky (sauna, masaze, vyziva,..)

* Psychologické prostfedky (hypndza?, ideomotoricky trénink)

* Metody = zobecnény, promysleny a ovéfeny zplGsob &innosti a pfispiva k dosaZeni konkrétnich cil{



* Cyklus = relativné ukonéenﬁ sled, celek opakujicich se riizné dlouhych

casovych useku tréninkového procesu

* Pojmy:
* Trénovanost = souhrnny stav pripravenosti sportovce, charakterizujici aktualni miru

jeho prizplsobeni pozadavkim vybrané specializace. V celku: kondicni technicka,
takticka a psychicka pripravenost sportovce.

* Sportovni forma = vyjadruje stav optimalni sEeuaIlzovane pripravenosti, projevujici
se dosahovanim maximalnich sportovnich vykonu. Propojeni K+T+T+P pripravenosti

* Vykonnost = schopnost dlouhodobe podavat sportovni vykony na jedincove
vrcholové urovni.



RIZENI A Planovani treninku
* RIZENI SPORTOVNIHO TRENINKU => se uskute&fuje na zakladé planovani a
evidence tréninku, kontrolou trénovanosti a vyhodnocovanim tréninku.

« PLANOVANI => pfevedeni koncepce tréninku do uréitych ciltl. Ukold,
ukazatelU zatiZeni, jeho rozlozeni v Case, jeho navaznosti,...

e MYSLETE NA TO, ZE JE TO V SOUVISLE NAVAZNOSTI Z MINULEHO...
e Plany: individualni x skupinové
* Vicelety (OH, perspektivni,...)
* Rocni
* QOperativni (tydenni, vicetydenni)
* Plan tréninkové jednotky
* Cyklus = uceleny celek ©



Tréninkové
principy a

rizeni
treninku

Principy

Princip zaméreni tréninku na pozadovany vykon
a jeho strukturu

Princip v€asné a rostouci specializace s
Princip periodizace a tréninkovych cyklu
Princip posloupnosti a pfimérenosti

Princip dirazu a kontinuity

Princip progresivniho zvySovani zatizeni

Princip permanentniho tréninku

J. Cacek, 2008




J. Cacek, 2008

Rizeni

e Kratkodobé

e slouZi k udrZeni €i kontrole zamyslené
kvality zatéZovani v TJ — sledovani
biologickych parametr(

e Strednédobeé

e opora = testovani, adaptace —
mezocyklus

e Dlouhodobé
e Viceleta vystavba vykonnosti

e Souvislosti mezi STU OTU a
diagnostikou, vysledky zavodu a
vykonnostnim potencialem




1. Planovani vykonnosti
a tréninku

J. Cacek, 2008

Obsah fizeni — Struktura sp.
vykonu

» tendence v rozvoji
zavodniho vykonu

» tendence v rozvoji svétové
vykonnosti

» kreativni proces
» spjato s periodizaci cyklU
» dynamika v ramci etap




J. Cacek, 2008

e 2. VVykonnostni
diagnostika a rozbor

zavodu

» centralni vykonnostni diagnostika (rizné védni obory)

» decentralni diagnostika
» rozbor zavodu (schopnost transformovat dosazenou Uroveri

do zavodniho vykonu)
» analyza svétové vykonnosti — tendence (i tréninkoveé, vék, n

zavodu...)

>INDIVIDUALIZACE




J. Cacek, 2008

e Rozbor tréninku ‘ , .
» vymezeni ukazatelu

» zapis ukazatelll

» cil, mnozstvi, metoda, obsah,
organizace

» analyza ukazatell v ramci
cyklU

» analyza chyb

» prehodnoceni struktury

tréninku ’
»VYMEZENI INTENZIT

»Priciny vykyvl vykonnosti

>ZPETNA V
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TRENINKOVA
JEDNOTKA

Planujte spise ,,nadpldan®, nez ,,podplan*
Je jednodussi vynechat cviceni, nez priddvat neplanované cviceni

TJ musi byt predeviim u mlddeze a zacatecnikd pestrda - fada aktivit,
aby se zqjistilo, Ze sportovei budou aktivni

Inspirujte se novymi napady, vzdélavejte se (review, meta)
Cerpeijte inspiraci z ostatnich sportd

Studuijte:

Trendy, pozor ale na ty komercni, populistické
Novinky - z odborné literatury,

Obory z nichz sp. trénink vychazi — fyziologie, anatomie, biomechanika,
biochemie...




J. Cacek, 2008

TRENINKOVA
JEDNOTKA

Trenér si musi naijit Cas na napldnovani kazdého tréninku
Kazdy trénink musi mit cil (idediné 1 — 3), které jsou specifikovany v pldnu

PLANUJTE KDYZ JSTE ODPOCINUTI
NE hned po obédé
NE pdatek odpoledne

PLANUJTE TAK, ABY TJ SPLNOVALA CASOVE MOZNOSTI SPORTOVCE,
PRONAJMU...

Radéji napldanujte o frochu vice nez abyste po 30" prace s klientem nevédéli, co délat
Utvorte si Casovou strukturu TJ

* Vhodné pro obsah - prace patie, zasedaci mistnost, vikend ustoupit?
* odpovidaijici sezeni, pracovni prostor, vétrani

e AV zarizeni, vhodnd a pracovni

* Navstivte misto - zkuste vsechno ven

Zjistit, povaha a Uroven stazisto




TRENINKOVA
JEDNOTKA

J. Cacek, 2008

Neni mozné pripravovat pldan TJ na misto,
kde jste nikdy nebyli a nevite, jaké prostredky
muUZete vyuzit —
napr. chcete skdkat preskoky pres prekdzky a
ty nejsou na stadionu k dispozici

Volte prostory, které vasemu sverenci
vyhovuiji a podporuji progres vykonnosti
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TRENINKOVA
JEDNOTKA

Uvodni &ast Uvod

Pripravnd Cast rozehrati (warm — up)

Hlavni Cast rozvoj PS, rozvoj, nacvik,
fixace...PD.... Teorie, psychologie, socializaéni
aspekt

[AvéreCnad Cast zklidnéni (cool down)
vyhodnoceni
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TRENINKOVA
JEDNOTKA

Individudalni

Skupinova
hromadnd




Tréninkova
jednotka

J. Cacek, 2008

Zasady planovani

ATP — CP systém pred vse ostatni
Rychlostail vytrvalost pred vytrvalost i silu
Max silu pred vytrvalost

Max silu’ pred vytrvalostni silu

Rychlou silu pred pomalou silu

Rychlostnil vytrvalost pred specialni vytrvalostt,
tempovoul a obecnou vytrvalosti

Obratnost a koordinaci pred vytrvaloest i max silu




e Cil TJ pro kazdou TJ
 Cile usnadnuiji sledovani pokroku béhem celé sezony

* V navaznosti na predchozi i nasledujici cile
 Cile TJ:

e \lychovné
* Vzdélavaci

* Rozvojové
* Rozvoj (schopnosti x dovednosti x taktika)
 Stabilizace (schopnosti x dovednosti)
* Regenerace
* Kompenzace
* Vyladéni (PAP x PAPE x tapering a peaking)



Treninkova jednotka

J. Cacek, 2008

Druhy: nacvi¢na, zdokonalovaci, kondicni, herni, regeneracni,...

UVODNI CAST
e Seznameni s ukoly + formy organizace TJ
« RUSNA CAST = ZAHRATI
« PRUPRAVNA CAST = ROZCVICENI (druhy stre¢inku !111)
* Dynamicka ¢ast (napr. béZecka abeceda, gymnastika,...)

HLAVNI CAST (monotématicka x vice Gkold):

* Nové dovednosti

e Koordinacni a rychlostni schopnosti

* Silové a vytrvalostni schopnosti

» Stabilizace a variabilita dovednosti v unavée

ZAVERECNA CAST

e Uvolnéni svalového a psychické napéti



UVODNI CAST

P (Y~
= O
= O

= N



R.AM.P

Warm-Up Protocol - Jeffreys (2007)

UVODNI CAST

Jeffreys, I. J. U. J. (2006). Warm up
revisited—the ‘ramp’method of optimising
performance preparation. UKSCA
Journal, 6, 15-19.

Conclusions

The "RAMP" approach provides a framework
around which to construct effective warm-up
procedures for both competition and the workout.
At all times the aim of the warm-up must always
be kept in mind, that is to ensure optimal
preparation for performance, and activities should
be selected that provide for raising, activation,
mobilisation and potentiation, but without the
development of undue fatigue.

Additionally, effective planning of warm-up
pericds through the training week can provide for
ergonamically effective workouts., Effective
movement/skill based elevation sections allow for
a great deal of skill o movement development
activity, but with no additional time load on the
athlete. Similarly, effective activation B
maobilization activities allow for the effective
deployment of mobility and prehab training, with
again no additional time requirement.

The potentiation sector also provides an ideal
time to carry out activities such as spead and
agility work, and again can provide a very time
efficient methad by which to ensure athletes have
controlled doses of this type of training
throughout the training year. Additionally, as
research on the effects of PAP becomes available,
this may provide a framework around which to
maximize this effect for specific sports.

g

RAISE
Low-intensity activities, often
aimed at developing movement

patterns

ACTIVATE

Often involves '‘prehab’ associated

exercises to activate key muscle

groups e.g. hips & shoulders via:

MOBILISE
Mobilise key joints & ranges
of motion used in the sport

through dynamic mover

POTENTIATION
Activities that improve the
effectiveness of subsequent

SPORT

Elevating Perfermance

performance

T Body Temperature

T Heart Rate

t Blood Flow

t Respiration Rate

1 Joint Fluid Viscosity

- Mini-Band Drills
- Glute Bridg
- Overhead Squats

- Rotator Cuff Exercises

Focus is on Movement
Movement Specificity
Mobility & Stability

1 Intensity & Excitation
Post-Activation
Potentiation (PAP)

Enhance Performance

1 Strength/Power

www.scienceforsport.com

I

https://www.researchgate.net/profile/Ian-effreys-2/publication/280945961_Jeffreys_I_2007_Warm-up_revisited_The_ramp_method_of_optimizing_warm-ups_Professional_Strength_and_Conditioning_6_12- S
18/links/55cdfde608aee19936f9aa77/Jeffreys-1-2007-Warm-up-revisited-The-ramp-method-of-optimizing-warm-ups-Professional-Strength-and-Conditioning-6-12-18.pdf
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ZAKLADNI PRAVIDLA TRENINKU SILY

M DK pred HK

o Vétsi svalové skupiny

¢ Silnéjsi neuralni
adaptacni podnét

e Sportovné —
specifické

Vyber 2-3 hlavni
cviky pro rozvoj
daného cile

PIyometEie a
Power VZDY pred
silu

* Rychlejsi pohyby pred
pomalejsimi

Rovnovaha mezi

doplnkovymi

cviky

e DK: Single leg x
posterior chain

e HK: push x pull = tlaky
X tahy




Trénink sily




TRENINK SILY DK

Unilateralni:
vystupy, vypady, split
drep, bulharsky drep,

drep na jedné noze,

Plyometrie
Maximalni sila Specificka Hypertrofie

Reaktivni sila , S
sila Silova vytrvalost

Explozivni sila

Unilateralni
(Single —leg) CORE trénink
Prevence
Posterior Kondice
Chain

SILA Doplrikova

BILATERALNI cviceni

Zadni fetézec:

\ / \ Nordic hamstring curl

Single leg RDL

-~

Plyometrie + Zatizena

plyometrie i
(reaktivni sila vs. Speed- Komplexni cviky: ReStlel::: :ametr);((iiize
strength) DFep Z+P, Mrtvy tah, RDL, Cable hiypextenze
TaZeni a tlageni = SPRINT HipThruster.... :

Olympic Weightlifting +

\ derivaty / \ /




Trénink sily




TRENINK SILY HK

Plyometrie
Reaktivni sila IVIaX|.m.aInI| S,I|a
Specificka sila

Explozivni sila

SILA BILATERALNI

TLAKY / TAHY
DB Bench press

Hypertrofie DB Bent Over Rows
Silova DB Shoulder press / Landmine press
vytrvalost DB Incline Rows / Cable seated Rows

T/B Curls / T Dips / Raises (Y-Raise DB)

Vertikalni

horizontalni

Doplrikova
cviceni
Vertikalni

-

\l

N )

Komplexni cviky:
Bench press, Bench pull v
leZe na lavici, Military
press, Bent Over Row/T-

Plyometrie + Zatizena plyometrie
(kliky s odrazem, depth push ups)
Medicinbal odhody
(vertikalni, horizontalni)

Olympic Weightlifting + derivaty Bar Row, Shyby/Ptitahy

(push press, vyraz DP, Vyraz do R e ————

stfihu) / \ /

horizontalni

CORE trénink

Prevence
Kondice



FULL BODY SESSION

DK
Plyometrie Doplnkové cviky
+ Power (unilateralni,
cviky posterior chain)
DK HK
I.‘%llat,eral_nl Bilateralni silové
silové cviky

cviky

HK

Doplrikové cviky
(tlaky, tahy)

Core trénink,
Prevence, Kondice






Trénink rychlosti

* Intenzita 95-100 % +
* Typy:

e Akceleracni 5-30 m
e 10 1:20-1:40; 10 10m/60s
e Celkovy objem: 150-250 m
* Maximalni 30-60 (70) m
* |0 1:20-1:40; 10 10m/60s
* Celkovy objem: 300-500 m
* RZS

* Rychlostni vytrvalost
* PCr Power: 95%+=6-8" (10 1:5-1:10)
* PCr Capacity: 85%+ 8-15"" (10 1:3 — 1:5) « J

—&) LIy




AKCELERACNI RYCHLOST

 R.A.M.P.
» Speed mechanics drills — u zdi (wall drills)
* Sprinting drills — kratkeé a intenzivni

* Overload drills
» Rezistencni, asistencni, agility drills



Priklad tréninku akceleracni rychlosti

— Uvodni ¢ast: R.A.M.P. (konkrétné rozvést)

— Nacvik techniky Slapavého stylu behu (pokud je treba)

— Napr. ,wall-drills® (March 1x5 L,P; Limb Switch - one tap 1x4 L,P; Limb Switch — two tap
1x3 L,P)

— SBC (specialni bezecka cviceni),

— Objem: 300 m:

_ 5X10 M ermaermen |O 30-60"", IOC 5’
—5x20 m (z urgeného typu start). IO 60'120”, IOC 5’
— 5X30 m (Zuréenéhotypustaﬂu)'IO 90”' 3,,

— + Rezistencni akceleracni rychlost:
— Sané: 2x(3x10m) @ 5-10 % TH (=5 % 1 RM zadni drep)

W =

N =
O =
A0 ]



MAXIMALNI RYCHLOST

* R.A.M.P.

* Speed mechanics drills = ABC

* Plyometrie

 Sprinting drills — 30-60 m, vysoka intenzita

(Overload drills — Rezistencni)



Priklad treninku maximalni rychlosti
— Uvodni ast: R.A.M.P. (konkrétné rozvést)

— Nacvik techniky slapavého stylu behu (pokud je treba)
— Napf. ,wall-drills“ (Pull; Step; Punch L,P)

S|SB

— specialni bézecka cvic¢eni — A Walk, A March, A Skip, A Run,....
— stupnované rovinky

— Objem: 475 m:

— Letmeé useky: 5x(15 m+ 20 m sprint) 10 2-3°, IOC 5°
—5x In-Outs 10 3-4°

10 m akcelerace

10 mIN

15 m OUT

10 m IN

15 m OUT decelerace

W =

U &
O =
A0 ]
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TRENINK VYTRVALOSTI



METODY ROZVOJE VYTRVALOSTI (Bompa)




Trénink energetickych systému



CARDIO(vaskularni trénink)

vs. ESD (=Energy system development)

Kardio = obecny termin pro kondici, casto spojovany s
tradi¢nim pristupem kondi¢niho tréninku ve fitness sveté

ESD = cileny pristup ke specifickym kondicnim
potfebam daného sportovce a narodum jeho sportu

ESD tréninky jsou koncipovany k vyvolani specifickych
metabolickych adaptaci

N ==
YN —
O =
AT ]



ENERGETICKE SYSTEMY

ATP-CP

1 * 100 m sprint
* 400 m ,sprint”




ATP — CP system

| PCrPower PCr kapacita

cas 6-8"° 8-15"
Typ tréninku: RSA (Repeated sprint ability)

Moznosti: Linearni, se zménami sméru, sportovné specifické
Intenzita: 95%-+ 85-95%

1O 1:5-1:10 1:.3-15
Testovani: Phosphate decrement test (PDT)

40m 30°°/2x20m 20™°
0-5% / 6-10% / >10 %

m’
U &
O =
AT
_|



ANAEROBNI GLYKOLITICKY SYSTEM
© liactcPower ____|LacticCapacity

Cas: 15-30" 30-90”

Typ tréninku: Intenzivni intervaly + HIIT

Moznosti: Linearni, se zménami sméru, kondicni/malé hry

Intenzita (rychlost): (80) 85-90 % 70-85 %

Intenzita (TF/RPE) 90%+ (TFmax), 8+/10 Borg

1O 1:1-1:3

Testovani: 150 m shuttle test

Priklad: 3 6x200m Q6 x 150 m 6 x 400 m
1:1-1:15

|Z: do 30" 10 30-90”

m=
U &
O =
AT
_|



AEROBNI SYSTEM
C | AcrobicPower | _AerobicCapacty

Cas: 1,5-3° 3+

Typ tréninku: Extenzivni intervaly + MAS

Moznosti: Linearni, se zménami sméru, kondi¢ni/malé hry
Intenzita (rychlost): 70-80 % 60-70 %
1O 1:0,5-1:1

Testovani: Bronco test, Cooper, Beep, YoYo Lev 1

Priklad: 8x3 10S:90” 6x5 10S90”
80-90 % TF 160-170 TF 60-70% TF 140-160 TF
= work on treshold

Table 2. Comparison of MAS scores between elite-level athletes from various sports.

Sport MAS (m/s) Test Reference
Serie A Football 4.91 Rampinini 26
Nej n Iiéll Ideélnll pro Australian Rules Féotball 5.03 2 km Time-TriaI 21
MAXIMAL A bn i Power Rugby 7s (International) 4.26 Treadmill 28
AE ROB'C ryChIOSt na ero Rugby League 4.36 MSFT -corrected 29
SPEED VO, max « Stop-Start pohyby Gaelic Football 4.68 MSFT -corrected 30
(VVOZmaX) iati International Hockey 4.79 MSFT -corrected 31
'r‘ﬂir‘]’:éis':’i“a”ce (1.5-3 km) 6.22 Montreal 32 I\/I U I\I
Endurance Runners (10km) 5.79 Montreal 33 P

https://www.scienceforsport.com/maximal-aerobic-speed-mas/ S



YoYo Level 1

U)=
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BRONCO TEST

Out 20 Back
Out 40 Back
Out 60 Back

Use the 1.2 to see where you X 5 — Record Total Time
Are prior to coming back

1.2KM Result Predicted Yo-Yo
m:sec Targets IRTLV1

6.15 14
6.00 15
Front Row
5.45 <5m.45sec 16
Locks
5.30 <5m.30sec 17
5.15 18

Back Row &
Backs
< 5m.00sec

w =
U &
O =
el
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Table L A summary of the charactenistics and results of training studies that heve investigated changes in repeated-sprint ability following running-based training

Study () Subjects Training programme Adaptations
type Vs best sprint (%) meansprint (%) DS {%) VO ()
{mL kg miny®
Buchheit et ! g, MA. M, TS MR 2% ([5-6 % 3040 m shuttle sprints: 14-23 sac]: 2 min rest); T O3NS T 10NS T1aNS MR
{2008) 2dwk, 9wk T 1.4° Tis T 44 NS
B. MA. M, TS 024 (15-208ec &t 105-115% V0, 15-20sec); 2 dwk,
Bk
Buchheit et al ™ 7, MA_ M, TS MA 34 = [[4—6 = accelerations/sprints (<5 sec): 30sec) 3minrest);, T 2.7 a3 a5 MR
(2010) 2dwhk, 4wk Tor T o8 T a8
T.MA M, TS 35 = (30 sec all-out shuttle sprints: 4 min rest), 2 dwl, 4wk
[both groups also performed two other team training sessions)
Dewson et al. [+l 8, MA, M 57.0+24 A—6 x ([5 = 30 to B0 m sprints: 30-90 sec resf]: 2—4 min rest); x5 T e T1ENS T A
{198) Sdwlk, Bwk
Bravo et al ! 21, MA M. TS 55.7+23 3w ([6 = 40 m sprint: 20 sec rest]: 4 min rest); 2 dwk, 12wk MR T a1 MR T 50"
(2008) 51, MA M. TS  528+32  dx(dminat 95% HA: 3 min at 755 HR,); 2diwk, 12 wk 0.3 NS 6.0
[both groups also performed two other team training sessiona)
Mohr et gl 11=] 6. MA. M 502+37 15 (6 eec sprint: 1 min jog recovery); 3-5dwk, 8wk T 40" T 43 T13Ns MR
{2007) 7. MA. M 40.0+42  Bx(30sec at 130% max 00 sec rest); 3-5 dwk, 8wk 0.7 NS 24° o4
Schneiker and T.MA_MTS S6.2+6.8 58 = (5= 25 to 35m aprints: 21 sec rest); 3 dwk, Swk Ti1s T 18 T12NE T A1
i 27 . 0.5 NS T OENS T 25 -
Bishop™! (2008) 7 ma M, TS S6.6+53 58 (2 min &t 110% YOy, 2min rest); 3 dwk, 5w
Samiello et al ¥ 10, MM, F 53.7+649 3 ([5x4 serc sprint: 16 sec rest): 4.5 min rest); 3dowk, 4wk T 55" T BE MR T 20
{2011) [trainingtests performed on & non-mofonzed tresdmill)
Walklate of al./%81 & MA M, TS MR Control {squad training) T 0E NS T4 NS ans MR
(2008) 6, MA, M, TS Squad training + 7-15:x (20 sec sprint; 10 sec rest); 2 diwk, 4 wk + 02NS S0 NS 8BNS
Buchheit et al # 15 MA. M. TS MR Small-sided games (2-4 « 2 54 min games) Tar T AE T oanNs MR
{20} - . . T as T 34" T aNs
17. AL M. TS 12-24 = (158ec 81 105-115% V0, 15-20sec); 2 dwk,
10wk
Hill-Haas at al." 10, MA. M. TS 59.3+4.5 Emall-sided games 26 = (6-13 min games: 1-3 min of rest) T 06 NS T o2Ns +5 NS5 + 0.7 HS
(2008) 8. MA. M, TS G602+ 4.6 Gieneric fraining (see review for more details) 15H3 + 02 NS BN 20N8

a Data presented as mean+ 50 unless NER.

DS =decrement score [or fetigue index); F=Females: HR,,,=maximal heart rate; M=Males; MA=moderate aerobic finess; max =maximum; MR=not repored; NS=mnot

significant; TS=team-sport athletes; VW04, =maxmal oxygen consumption; * indicates significant difference between pre and post (p=0.05); T indicates improved;

+ indicates worsened.

Ay undg-pegeaday ascadun] o) Sumea ],
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Strength and Endurance in Elite Football Players

] Helgerud' *~, G. Rodas®, 0. |. Kemi®, . Hoff'*

Abstract
v

We aimed to improve the physical capacity of a
top-level elite football team during its pre-sea-
son by implementing a maximal strength and
high-intensity endurance training program.
21 first league elite football players (20-31yrs,
height 171-194cm, mass 58.8-88.1kg) having
recently participated in the UEFA Champions’
League, took part in the study. Aerobic interval-
training at 90-95% of maximal heart rate and
half-squats strength training with maximum
loads in 4 repetitions=4 sets were performed
concurrently twice a week for 8 weeks. The play-
ers were not familiar with maximal strength

Training protocol

training as part of their regular program. Maxi-
mal oxygen uptake (VOj...) increased B.6%
(1.7-166) (p<0.001), from 60.5 (51.7-67.1) to
65.7 (58.0-74.5)mL - kg~! - min~! whereas half-
squat one repetition maximum increased 51.7%
(133-1353) (p<0.001), from 116 (85-150) to
176 (160-210) kg. The 10-m sprint time also
improved by 0.065s (0.02-0.16) (p<0.001); while
counter movernent jump improved 3.0cm (0.1-
6.2) (p<0.001), following the training program.
The concurrent strength and endurance training
program together with regular football training
resulted in considerable improvement of the
players’ physical capacity and so may be success-
fully introduced to elite football players.

Helgerud, J & Rodas, Gil & Kemi, O & Hoff, J. (2011). Strength and
Endurance in Elite Football Players. International journal of sports
medicine. 32. 677-82. 10.1055/s-0031-1275742.

Table 2 Overview football training in pre-season of elite professional players.
Average hours training per week and (intensity in % of maximal heart rate).

After a 10-min warm-up, the aerobic training intervention con-
sisted of interval training, comprising of 4*x4min running on a
treadmill (5.5% inclination) at 90-95% of [, for each player,
separated by 3-min periods jogging at 50-60% of f.p.,. After a
15-min break, subjects performed the maximal strength train-
ing. This consisted of 4-repetition maximum of half-squats (90°
knee joint angle) using a bar and weights in 4 series with empha-
sis on maximal mobilisation in the concentric phase. If 5 repeti-
tions were managed the load was increased. Players had a 3-min
i rest between each series. The training sessions lasted 1 h in total.

warm up 2.5h (60-80)
stretching 1.5h
endurance running 1.5h (90-95)
small sided games 2.5h (85-90)
technical training 2.0h (60-70)
strength training 1.0h
match play 1.5h (85-90)
total 12.5h



Taeie 1. Comparison of physical, physiclogical profiles, and training experiences in top elite, elite, and amateur
young wrestlers."{

Top elite (N =13) Elite (N = 25) Amateur (N = 88)

Age (y) 16.6 = 0.8 164 = 0.7 164 = 06

Height {cm) 168.2 = 8.2 169.5 = 7.1 170.7 = B.3

Weight (kg) 65.8 = 134 668 = 16.4 68.2 = 153

BMI (kg-m—¥) 232 = 3.2 231 = 4.2 231 = 34

Body fat?b 9.2 = 49 83 = 51 9.0 = 5.8

FFM (kg) 59.2 = 9.4 60.5 = 11.7 61.3 = 101

Training experience (y) 6.5 * 1.1 6.0 * 1.6 52 *15 a-chb-c

LPP (W) 946 = 242 922 = 291 887 = 207

RLPP (W-kg™") 143 = 1.7 13.7 = 2.3 131 = 1.7

LAP (W) 483 = 105 477 = 140 464 = 99

RLAP (W-kg™") 73 = 0.6 71 =08 68 = 0.7

APP (W) 635 = 187 676 = 237 627 = 191 Y

RAPP (W -kg~") 96 + 2 10 + 2.2 9.2 + 2 emlrkan, =

AAP (W) 331 = 82 344 = 112 325 = 92 ;

RAAP (W-kg™") 5>09 51 =09 4.7 = 0.8

Vosmax (mi-kg-min~") 533 + 5.9 544+ 5 489 * 5.3 a-ch-c ; - '
RHS (kg) 451 * 9.8 45.0 * 10.4 445 + B9 physical and physielogical
LHS (kg) 448 ~ B.9 439 = 10.8 438 + 8.4 : files in elite and

BS (ka) 147.3 = 30 154 = 34 160 = 35 ) -
LS (kg) 188 = 40 194 = 40 190 = 38 teur young

10 m (=) 1.78 = 0.1 1.77 = 01 182 = 01 ‘ . wrestlers. N

30 m (s) 4.24 = 0.3 4.29 + 0.2 437 = 0.3 ’ Strenath x

Agility (s) 149 = 0.8 1489 = 1.0 151 = 0.8

B ooty (om) 36 * 6 33 + 7 32 + 7

*a = top alite; b = alite; c = amateur; BMI = body mass indax; FFM = fat-free mass; LPP = leg peak power; RLPP = ralative leg peak
power; LAP = leg average power, RLAP = relative leg average power, APP = arm peak power; RAPP = relative arm peak power; AAP =
arm average power; RAAP = relative arm average power; Voumax = maximal oxygen consumption; RHS = right hand strength; LHS =
left hand strength; BS = back strength; LS = leg strength.

tp = 0.05.
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THE ROLE OF AEROBIC CAPACITY IN HIGH-

INTENSITY INTERMITTENT EFFORTS IN ICE-
HOCKEY

AUTHORS: Stanula A.!, Roczniok R.!, Maszczyk A.!, Pietraszewski P!, Zajac A

Department of Methodology, Statistics and Computer Science, Chair of Theary and Practice of Sport, The Jerzy
Kukuczka Academy of Physical Education, Katowice, Poland

ABSTRACT: The primary objective of this study was to determine a relationship between aerobic capacity
{ V0,max) and fatigue from high-intensity skating in elite male hockey players. The subjects were twenty-four
male members of the senior national ice hockey team of Poland who played the position of forward or defence.
Each subject completed an on-ice Repeated-Skate Sprint test (RSS) consisting of 6 timed 89-m sprints, with
30 s of rest between subsequent efforts, and an incremental test on a cycle ergometer in the laboratory, the
aim of which was to establish their maximal oxygen uptake (VO,max). The analysis of variance showed that
each next repetition in the 6x89 m test was significantly longer than the previous one (F; 5, =53.33, p<0.001).
An analysis of the fatigue index (FI) calculated from the times recorded for subsequent repetitions showed that
the value of the Fl increased with subsequent repetitions, reaching its maximum between repetitions 5 and
6 (3.10=1.16%). The total Fl was 13.77=1.74%. The coefficient of comelation between V0,max and the total
FI for & sprints on the distance of 89 m (r =-0.584) was significant (p=0.003). The varance in the index of
players' fatigue in the 6x89 m test accounted for 34% of the variance in V0, max. The 6x89 m test proposed in
this study offers a high test-retest comelation coeffident (r=0.78). Even though the test is criticized for being
too exhaustive and thereby for producing highly variable results it still seems that it was well selected for
repeated sprint ability testing in hockey players.

KEY WORDS: aerobic capacity, anaerobic capacity, intermittent exercise, ice-hockey

-
]

FLS - Pirni: Loy Sicais {480 rm

TUS - Totel Lesgih Sests (1 m)

— -
FIG. 1. THE REPEATED SKATE SPRINT (RS5) TEST.
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One of the main factors in designing a relevant protocol of the RSS
test is the number of repetitions set to evoke a significant decrease
in player's efficiency [1 11. An RSA test that is too short will not induce
the required fatigue state whereas extensive sprinting may induce
| pacing that can lead to redundant information and the likelihood of
injury [31]. The 6x89 m test proposad in this study offers a high
test-retest correlation coefficient (r = 0.78). Even though the test is
criticized for being too exhaustive and thereby for producing highly

vanable results [25] it still seems that it was well selected for re-
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ig. 1. The physical skills and compenents relevant io tennis per-
Drmance.

Tennis Physiology

Training the Competitive Athlete

Mark §. Kovacs

Department of Kinesiology, University of Alabama, Tuscaloosa, Alabama, USA

Abstract The game of tennis has evolved from the wooden-racket era of long, crafty

on power, strength and speed, where 210 km/h serv
over the last 20 years has led to an increased inte
tive tennis athl

sive as some studies have shown increased leve s

little or no change. Further investigation is required to determine the production

and utilisation effects of lactate from playing tennis. The average length of time to
| s has ds

20 year

effect on fatigue, recovery, hormonal and injury levels

continues to change, the physiological parameters must be

ed to help provide athletes, coaches and trainers with info

the development of efficient and productive tennis performance and injury pre-

vention programmes.

7. Tennis players should strive for body-fat percent-
ages to be < {males) and <

8 A VOzpay level =50 mL/kg/min for males and
=42 mL/kg/min for females is recommended as a
minimum standard and preferably a higher VO2max
value is encouraged for tennis athletes to be able to
practice and compete at a high level.

9. More emphasis should be placed on developing
intermittent, anaero performance rather than
long-duration, moderate-intensity aerobic exercise
10. Tennis players can sweat =2.5 L/h, P71 yet
difficult for athletes to comfortably drink =1.2 LS
h This discrepancy ces consuming ade-
quate fluids during play a physiological challenge. It
is recommended that athletes drink =200mL during
each change of ends in mild temperatures (<27°C
WBGT). Also, it would be highly recommended that
each athlete is on a specific hydration routine, which
has been developed through the monitoring of sweat
changes throughout practice and match sessions. It
is recommended that athletes drink between 200mL
and 400mL during each change of ends in hot and
humid conditions (=27"C WBGT).

5. Clinical and Practical Applications

The physiology of tennis play is complex be-
casue of the start-stop intermittent nature and incon-
sistent length of matches. Therefore, rigid and strict
training guidelines are inappropriate. Interindividual
variation must be considered when designing train-
ing programmes, as mean values from many group
research studies may not show statistically signifi-
cant results, but individual means might show strong
or weak responses. Different playing g
faces, ball types and environmental conditions
should be major factors for consideration when de-
termining training programmes for high-level tennis
players. Recommendations for the design and im-
plementation of training programmes for high-level
tennis players include the following:

l. As attacking players will play shorter points,
training should incorporate a higher percentage of
short, anaerobic-focused speed, strength and power
activit

2. Players with a more defensive style should train
with the intent of developing longer points and
should focus on developing muscular endurance and
train accordingly.

3. All types of players must have a good base level
of all physiological areas, as the playing style of the
opponent, court surface, environmental conditions
and ball type will dictate, to a certain degree, the
nature of the physiological requirements.

4. The work-to-rest ratios for training exercises,
which are focused on developing tennis-specific
endurance, should fall somewhere between 1 : 3 and
I : 5, in order to simulate the match conditions.

5. The work-to-rest ratios for speed, agility and
power training should be much longer to allow for
appropriate recovery (from 1 2 25 to 1 = 40).

6. As fatigue limits the hitting accuracy by as much
as 8191 it is important to train techmical and
tactical aspects when athletes are fresh and well
rested. Shorter rest periods (3-5 seconds of rest for
every second of work) should be used to develop
energy systems specifically for improved tennis
play.
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