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Rychlost a jeji rozvoj

Jan Cacek
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Struktura Rychlostnich schopnosti
1) reakéni rychlostni schopnost

* umoznuje zmenit pohybovy stav sportovce Ci segmentu jeho téla v
nejkratSim moznem Case
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< Hick’s Law
= RT=a+blog2 (n)
Startovni rychlost (2m) é
Reakeni : Akceleraéni ry-:hlost {do 30 — 535m) M=axi1=né]ni rychlost (cea 40 ;70;11) . & :11)- :: ::::: Sjggg?%;;?&u“
rychlgst Ryehlostni vytrvalost (cea od 70m) | “a” and “b” are constants
sprint 100 m Number of options (n)
https://www.designorate.com/hicks-law-building-usable-navigations/
a) jednoducha b) vybérova
- podnety - plati Hick{v zakon,
dotykove - taktilni, - S poctem alternativ roste
sluchove - akusticke, logaritmicky reakéni ¢as

zrakové — vizualni),


https://www.designorate.com/hicks-law-building-usable-navigations/

2) Cyklické rychlostni schopnosti

- uplatnuji se v lokomocnich sportech
— a) akceleracni
— b) maximalni (supramaximaini)
— ¢) rychlost se zménami smeéru

— d) rychlost kombinaci
— e) hracska cyklicka rychlost — s vedenim mice, puku...

— f) frekvencni
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Acyklicka rychlost

- projevuji se na zac¢atku pohybu, kde je potreba disponovat
rychlostné silovymi schopnostmi. Vysokou mirou koordinace,

rytmu...
a) Startovni rychlost

b) Odrazova rychlost

c) VrhacCska rychlost

d) Hracska rychlost
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RYCHLOST

POHYBU
Komplexni Elementiarni
rychlost rychlost
Reakéni Akéni Rychlost

rychlost rychlost/ jedandni

—vT
- Acyklicka Cyklické
rychlost rychloot

— Lehnert, 2010 i
Frekvenéni Se zménou
smér

— Elementarni vs komplexni
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Sheppard, J. M., & Young, W. B. (2006) upraveno dle Younga 2002

Agility
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OTEVRENA DOVEDNOST — sportovec reaguje na

’ v v g- . . ’ Reactive Left—right
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UZAVRENA DOVENOST - nejistota je omezena

Figure 1. Universal agility components (modified from Young et al., 2002).
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Pribéh maximalniho vykont (8)

Obr. 2. Vzajemné pusobeni mezi energetickymi systémy pfi
maximalni zatézi (Novotna, M., Novotny, J., 2007).
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0 10 20 30 40 50 60

(Novotna, Novotny, 2007)

(Cacek, et al, 2007)
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Priabéh maximalnfho vykonu (s)

Geneticky
ziskané

Tréninkem
ovlivnitelné

rychlostnich
vykoni

N euromu arni faktory
nodilejici se na produkcei sil

chopnost vyuziva
energcetické zdroje




podminena geneticky

Zavisi prevazne na
pomeéru poctu
rychlych viaken

I % ITa % ITb %
23 32,6 48,6 19,7 (8-
Zapadoafr (14- (27- 39)
icani 48) 72)
14 39,5 + | 40,0 + | 22,8 +9,8
Afroamer 11,5 8,4
1¢ant
23 409 |419 2| 17,1 (7-
Frankoka (23- 4- 38)
nad’ant 61) 55)
14 bilych 449+ | 36,6 = | 18,3 £9,6
Americ¢an 8,5 6,9
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Nejlepsi atleti historie
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B Mexiko

O Asie

B Vych. Afrika

B Brazilie

B Zap. Afrika

O Sev. Afrika

B SmiSeny (Evropa+Australie)

O Evropa

(n = 30/disciplina) podle populace Ci rasy http://users.utu.fi/mikkoski/yu/



http://users.utu.fi/mikkoski/yu/

Nejlepsi bézci historie na 100 m k 1.1. 2006
http://users.utu.fi/mikkoski/yu/

Jméno atleta, zemé piivodu Cas Rok | Populace
1. Asafa Powell (Jam.) 9.77 2005 |Zap. Afrika
2. Tim Montgomery (USA) 9.78 2002 | Zap. Afrika
3. Maurice Greene (USA) 9.79 1999 | Zap. Afrika
4. Donovan Bailey (Kan.) 9.84 1996 | Zap. Afrika
Bruny Surin (Kan.) 9.84 1999 | Zap. Afrika
6. Leroy Burrell (USA) 9.85 1994 | Zap. Afrika
Justin Gatlin (USA) 9.85 2004 | Zap. Afrika
8. Carl Lewis (USA) 9.86 1991 | Zap. Afrika
Frank Fredericks (Nam.) 9.86 1996 |Zap. Afrika
Ato Boldon (Trin.) 9.86 1998 | Zap. Afrika
Francis Obikwelu (Port.) 9.86 2004 | Zap. Afrika
...21.-23. P. Johnson (Austr.) |9.93 2003 | Evr+Austr
...50.-55. M. Woronin (Pol.) |[10.00 |1984 |Evropa
Koji Ito (Jap.) 10.00 | 1998 | Asie



http://users.utu.fi/mikkoski/yu/

Extended Leg Compression of Leg Extension of Leg
(before foot-ground (during foot-ground (Iate foot-ground
contact) contact) contact)
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, ij/ recoil

— Vyhodnegjsi pro rychlost jsou:

— dlouhé slachy
— vysoka tuhost svalu (stiffnes)
— dlouha svalova vlakna

— menSi prufez | o
http://theconversation.com/what-makes-a-winning-sprinter-62976

— vlakna spojena do dlouhych fascii polozenych pod nizkym
uhlem ve sméru pusobeni sily

— dlouha vlakna:

— obsahuji vySSi mnozstvi fetézovité sefazenych sarkomer,
— prodluzuje délku svalového stahu a zrychluje pohyb (Abe a kol. i

U
2000) SPORT


http://theconversation.com/what-makes-a-winning-sprinter-62976

3000 pr. Kr.
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Koncentrace celkového télesného testosteronu u bilé a ¢erné populace (soubor vicera studii)

ng/dl 1986 (muzi ~25 | 1992 (muzi >30 let) | 1997 (muzi, 30 let) 1997 (zeny, 30 let)
krve let) (Ellis, Nyborg (Ettinger a kol. (Ettinger a kol.
(Ross a kol. 1992) 1997) 1997)
1986)
Cerni 660,5 [50] 657 [525] 595 [109] 31 [95]
Bili 556,9 [50] 637 [3654] 549 [114] 28 [84]
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Sila (power, SSC, MS, exc.) =
zakladni predpoklad rychlosti

16 Definujte zapati - nazev prezentace / pracovisté

Kontaktni doba a rychlost

— https://sprintcoach.com/2016/08/10/the-complete-system/
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70% of max velocity achieved by 6% stride


https://sprintcoach.com/2016/08/10/the-complete-system/

Manipulovatelné proménné — zaklad efektivity tréninku rychlosti
Usain Bolt a 100 m (Dufour 2015)

Useky [m] Cas (celkovy) [s] Cas (po 10 m isecich) [s]
- INTENZITA - [ -
* Maximalni (submaimalni, supramafimalni) 95 — 110 % max 3,675 0,90
b&zecké rychlosti = 5-7s NEPLEST S USILIM = MERIT!! - -
5.485 0.85
6,325 0.84
 POCET OPAKOVANI/USEKU P o
» Limitovan Gnavou a po&tem sérii — po cca 15°" - 20" rozdélit ;:; E::I
zatéz do sérii — et
 FREKVENCE TRENINKU
., * Limitovan plnym zotavenim— po cca 48°ALE — neplati pro déti a MUNI
pro malé objemy zatiZzeni SPORT



- POCET SERII

* Limitovan poctem opakovani/useku — celkovy objem cca 30

. 908/ T\] https://runnersconnect.net/myths-about-strength-training-for-distance-runners

Recovery time % of ATP replenished

™ * - d
- CAS ODPOCINKU MEZ| SERIEMI e
» Limitovan regeneraci ATP-CP systému — pomér cca |90 seconds
1:20/30 (u déti do puberty 1:10) 2 minutes
2:30
3 minutes

50%
75%
87%
93%
97%
98.50%

« CHARAKTER ODPOCINKU

 Pasivni (sem patfi i chize — aktivita svall neklesa — viz
PAP)
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https://runnersconnect.net/myths-about-strength-training-for-distance-runners/
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Obrazek 7: Prumérné ¢éasy na 40 m sprinty s ruznymi intervaly odpofinku | ®=120s,
V= 60s, W = 30s) Balsom a kol. {1992).
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Principy

— Kontinuita

— Kumulace zatizeni ur€itého charakteru
— Residualni efekt

— SystematiCnost — periodizace

— Pfimérenost — ¢as 30 — 607", prostfedky

— Specificnost

Zbytkovy tréninkovy efekt

Aerobni vytrvalost

Maximalni sila

Ansarabni vytrvalozt

Silovd vytrvalost

Maximalni rychlost

Pofet dnii

Obr. 2. Lbvtkovv etekt treminku jednothvych pohvbovveh schopnosti fupraveno dle Issunna,

2009)

Relativni rozdéleni vieobecného a specifického tréninku v 5 fazich

(dle Lowese, 2009)

100% | Specificky

. ‘ Specificky

Specificky

Vseobecny Specificky

Specificky

Vieobecny
Vieobecny
Vseobecny
Vseobecny
Zaklady Uéeni se Trénovani Trénovani Trénovani
(FUNdamentals) trénovat pro trénink pro soutéze pro vitézstvi
0 % lamentals;
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specifichost

— Struktura SV

— Rychlost

— Typ kontrakce

— Vektor sily

— Svalova skupina

— Vrchol sily ve vztahu k rozsahu pohybu (uhlu) a
rychlosti

— Stabilita (podklad)

— Rozsah pohybu

— Metabolické kryti

— Jedno vs multikloubni cviCeni

https://www.strengthandconditioningresearch.com/perspectiv

es/strenqth-traininq-sprintinq/

Strength is specific in many different ways. This has important
implications for sports-specific and functional training

External load type causes velocity-specific

Eccentric training leads to and range of motion-specific strength

proportionally 1 gains in gains, because of different (1) points of

eccentric strength. Concentric peak contraction, and (2) bar speeds,

training causes proportionally between constant loads (like barbells) and | Force vector causes
High-velocity training leads /M gains in concentric strength. accommodating resistance (like bands). muscle-specific and
to proportionally 4 gains in range of motion-specific
high-velocity strength. Slow- Contraction External strength gains, because

of different (1) points of
peak contraction, and
(2) movement patterns.

velocity training causes
proportionally “* gains in mode load tVDe
slow-velocity strength.

Velocity Force vector

Strength is
Specifi C - Individual muscles

respond to strength

Strength- M | training by 1 in size,
endurance USCIE g 1 their ability
: g ={gel¥lsl to produce force.
continuum Joint ang|e This ‘effect is muscle-
. specific, and does
Maximum strength (heavy load) or range Of Stablhty not cause whole-

strength training leads to motion body muscle growth.
proportionally * gains in

maximum strength. Repetition L .
gt P Strength training on unstable surfaces or with less

strength (light load to failure) Strength training with a full +able impl S rtionally 1 gai
training causes proportionally range of motion (ROM) leads to 5 a 5 € Imt?]imfnds eads tDbFIJFOPDf tonafly .tg:ms
N gains in repetition strength proportionally “* gains in full Instreng . ested on unstable sur a{:es, orwi
(muscular endurance) ROM strength. Partial ROM less stable implements. Strength training on stable

surfaces or with stable implements (like machines)
leads to proportionally I gains in strength tested
on stable surfaces, or with stable implements.

training causes proportionally T
gains in partial ROM strength.

Strength is specific to the contraction mode, velocity, point on the
strength-endurance continuum, range of motion, stability level, force vector, external load type, and muscle group
used in training. This is key for preparing athletes for sport, as well as for P function in injured or elderly people.

Derived from: Beardsley, C. Why are strength gains specific? (and why does it matter?). Wﬁh & Com&,ﬁw
Strength & Conditioning Research. This version retrieved on 5 June 2017 from: Reseq rc h
https://www.strengthandconditioningresearch.com/perspectives/just-get-strong-is-wrong/




Vztah agility a primocaré rychlosti

Young, W. B., McDOWELL, M. H., & Scarlett, B. J. (2001)

1 2 3 4 5 6 7
160° 130° 100° 100° 100° 100°
2 2 2 3 4 5

3

Description of the seven 30-m tests.

Time (s)
o s oo BB

1 2 3 4 5 6 7

Test

Figure 2. Mean times for each test from pretraining data
(n = 36).

Repetition number Rest between

Angle of

Intensity directional change  No. of changes

Week X distance (m) repetitions (% of maximum) °)* of direction*
1 6 % 40 Complete 95 100 3
2 8 % 30 Complete 98 100 3
3 8 X 20 Complete 100 100 4
4 5 % 40 Complete 100 100 4
5 6 % 30 Complete 100 100 5
6 5% 30 Complete 100 100 5

* Applies to agility group only.
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Zlepseni silového
vykonu v %

Drep Leg press Extenze

Ke stejnému paradoxu miiZze dokonce dojit u zcela
stejného cviku provadeéného jednoruc nebo
qboqrué.



Metody rozvoje rychlosti

Prirozené

Uginné, ale po éase dojde ke stanaci — chybi variabilita (neni zddrazné&na néktera z komponent ovliviiujicich rychlost)

Resistencni

Tazeni bremene — napf. zatézové sané, pneumatika, brzdné lano... Vyhoda - moznost manipulace s velikosti odporu a mala
ovlivnitelnost povétrnostnimi podminkami, nevyhoda = vysoké ovlivnéni povrchem, na kterém trénink provadime (Cross, 2018).

Béh s padakem —odporova sila je zavisla na velikosti padaku (v rozmezi 5-200 N, Zatsiorsky, 2014). Vyhoda = moznost uvolnéni —
potencial pro kontrast. Nevyhoda - ovlivnitelnost vétrem a nekonstantni kladeni odporu.

Béh s vestou — Vyhoda - homogennim zpusobem rozlozit odpor na horni polovinu téla, Nevyhoda - zvySuji celkovou hmotnost sportovce
= zvySuje narok na pusobeni ve vertikalnim sméru diky gravitaci. Faccioni (1994) ale uvadi, ze zvySenim vertikalni sily pfi jednotlivé fazi
dopadu se zlepSi svalova tolerance k dopaddm, pfipravenost k odrazim,

Béh do mirného kopce — Vyhoda - dostupnost a nenaro¢nost. Dulezitou proménou je sklon kopce, idealni sklon je udavano rozmezi 2-3
% (Cacek, 2014).

Béh v pisku — Nevyhoda - spiSe do stimulace vybusné sily, velmi omezeny vliv na prodlouzZeni kroku atleta (Faccioni, 1994).

Tla¢eni bremene — Nevyhoda - je izolované pouze na praci dolnich koncetin,



Metody rozvoje rychlosti

Asistencni

Urychleni - overspeed

Kontrastni

Analyticke
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Rezistencni metoda

— Petrakos (2016) review 11 studii
— nejcastéjsi metodou stanoveni odporu je urceni hmotnosti pomoci %

Z télesné hmotnosti

— Odpory mensi jako 10 % telesné hmotnosti nemaji vysoky vliv na akceleraci, ale spise
na maji vetsi vliv na maximalni rychlost béhu

— Odpory v rozmezi 10-30 % téelesné hmotnosti maji naopak vétsi vliv na akceleracni fazi
béhu nez na rychlost maximalni
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Rozvoj reakcni rychlosti

II.

h
Signal z pist-:-le Cas odpovidi
0.00s 0.14 =

Moha opousti
zadni blok 0.25 3

drahu 0.15 s

{ IMoha opousti ‘ {

Fuce opoudtéi
pfedni blok 0,38
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Faktory ovlivnujici rozvoj reakcni rychlosti

— — automatismus

- P _ — rychlost nervovych vzruchu s psychickou
cinnosti — vnimanim

— stupném genetické limitace,
— mnozstvim a kvalitou tréninkovych podnétd ]
— i — pokus redukovat Cas, ktery zabere reakce na podnét

— — mezi a vnitrosvalova koordinace
— predpoklady pro pfenos nervovych impulsu z CNS do svalu
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SILOVY TRENINK A RYCHLOST



Vztah sily a rychlosti

FORCE VELOCITY RELATIONSHIP |

Maximal Eccentric
Strength \ 160 -

i Maximal Isometric Strength
. /
&
o s :‘\\ Maximal Concentric Strength
Y

:;_‘ 80 RN
= In Vivo
< 60 1
w
& 40

20 1

-50 0 50 100

VELOCITY OF SHORTENING
Hill, 1938; Herzog, 2009

http://www.mcmillanspeed.com/2015/05/a-coaches-guide-to-strength-development.html



Cooper, 2018 (https://lwww.12amlabs.com/blogs/news/shock-method-plyometric-training-for-elite-
athleticism)

Longova, 2015

Vieobecny Vyberovy podnet
Training Methods pod net S
Kompenzalny Posiliiujici
V Sprinting
le Resisted Sprints
0 Plyos/Jumps
iC Med Ball Throws
" Explosi .
y : - D
Rychle vidkna (FT) ~ pomalé vidkna (ST)

Obr. 3 Moznosti zmeny pomeru prierezu svalovych vldkien silovym tréningom Tihanvi

(1999)
0 L—

Force B



In: Longova, 2015

34 Definujte zapa

A Priemerna sila (N)
(N) \
o] X 2908
1200 QOO0 ® Rychle vlakna (FT)
”T' () Pomalé vlakna (ST)
(AN =16)
B00 C WU
f\
’Y ®OBO
* ()
400 D
f’ﬁ S~ eee
: _—%F
0 4 g ?;

Uhlova rychlost’ v kolennom kibe (rad « s')

Obr. 10 Hypoteticky model zapajania motorickych jednotiek pocas vyskokov

z polodrepu bez a so stupniujiicou sa hmotnost'ou doplnkovej zataze (O) pomalé svalove

vlakna (e) rychle svalove vlakna (Bosco, 1999)

T
oruRT



Neuromuscular activation training

Force Jap—
N heavy iesgtance
- shrength fainng
oy
Lo 2™ explosive, bolilic
N o drengihioning
force at
200 me

moedmum sheng h

b maamum RFD

C 200 500

fime [ms)
Explosive, ballistic strength training increases maximal strength but
especially develops a quicker force development. Heavy resistance
strength training develops especially a higher, maximal force
(Hakkinen & Komi 1985; RFD rate of force development).



Pri silovem vykonu akceptujeme:

Hennemanuv princip velikosti

% zapojenia motorickych jednotiek

r NajrychlejSie
100
80
60
40
Pomalé, vytrvalé
20
0 T T T T T T T 1 T

0 10 20 30 40 50 60 70 80 90 100

Intenzita (%)

Poradie zapojenia motorickych jednotiek v zavislosti na intenzite D



Objem Pmax treninku ve vztahu k odporu

Longova, 2015

Intenzita z max. vykonu (%) P max
100 &

— /_\

95 ... = 90 %
=
O

90 é

85

80

75 " ; ;

VELKOST PREKONAVANEHO ODPORU (kg)
2§5 50 75 Pocet opakovani
Plati pre malé pokréenie (cca 140°) (Tihanyi, 2011)

I
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Obr. 16 Pocet opakovani nad 90 % Pmax pr1 cviceni podrep vyskok s pokréenim 140°
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37 De v kolennom kibe v zavislosti od odporu (Tihanyi, 2010)



Adaptace prurezu viaken na silové podnéty

— Longova, 2015

25
50 -
o O PRED RESISTANCE-TRAINING INACTIVE
45 PERIOD PERIOD
| PO 20
g 40
5 351 = N
® 30 - ' N\
2 % 15| \
a 25 - < Average o
® 20 - R Couch Potato %
o b~ \|
X 15 - ‘Z,O_.A..f/
o V] .
= 10 - * s Experimental
5 - = Subject
0 g sk
T T —
(*) p<0.01 Typ | Typ lIA Typ lIX
. - | | 1 | | !
Typ svalovych viakien 0 1 5 3 4 s 5 7 8

Obr. 5 Efekt silového tréningu na zmeny v prie¢nom priereze podla tyvpu viakien

upravené podla Fleck a Kraemer (2004)
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38 Definujte zapati - nazev prezentace / pracovisté
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Koncentricky vs
excentricky
trénink

https://www.strengthandconditioningresearch.com/perspecti
ves/strength-training-sprinting/

Eccentric training preferentially increases eccentric strength?

STUDY OBJECTIVE MEASUREMENTS

To compare the effects of long-term - CONC biceps curl 1RM, in the pulley machine
strength training programs involving - ECC biceps curl 1RM, in the same pulley
either eccentric (ECC) or concentric machine (duration of 3.5 seconds)

(CONC) muscle actions on changes in - Ratio of ECC to CONC 1RM strength
muscular strength and size, in - Maximum elbow flexion angular velocity at 30,

> 50, 70, and 90% of pre-training concentric 1RM
strength-trained males - Anatomical cross-sectional area of the elbow
flexors with computed tomography, and changes
in fiber type by muscle biopsy and subsequent
ATPase histochemistry (data not shown)

How was this
measured?

Training: 2 - 3 workouts per week for 12 weeks, using 3 - 5 sets of 4 - 8
reps of a pulley-based biceps curl. The CONC group moved the weight
with maximal speed, while the ECC group used a 3 - 4 second duration.

25%

Ratio of ECC to What happened?

20% CONC 1RM 4
by 9.9% after M Eccentric 1RM M Concentric 1RM
15% ECC training Ratio of ECC to

CONC 1RM
by 7.7% after

10%

CONC training
5%

0%

Eccentrictraini Concentrictraining

WHAT DOES THIS MEAN?

Eccentric training increased eccentric strength By more than concentric training, and concentric
training tended to increasé concentric strength by more than eccentric training. This caused an
I in the ratio of ECC to CONC 1RM after eccentric training but a . after concentric training.

Vikne, H., Refsnes, P. E., Ekmark, M., Medbg, J. |, Gundersen, V., & Gundersen, K. (2006). Muscular
performance after concentric and eccentric exercise in trained men. Medicine & Science in Sports & Exercise,
38(10), 1770-1781.

S'heng% & Condifioning

Research



Prevence poraneéni sprintera = silné hamstringy

— NejCastéjSi poranéni hamstringu vznikaji pfi
dokroku na podlozku (Guex et al, 2016)

N

| ¢ ) ¢ a ] P\ i ¢

/\// ) " “//T ‘\l '\-i_f':.') ‘ \ (11 =k ‘ ( l
' z\{v (K}:T\) AN /‘\\ =5 }\j
N md & U D
1 o # 2 - yi ,’-’
VA Gl & 7L
INITIAL CONTACY MID.STANCE TAKE OF¥ INITIAL SWING MIL-SWING TERMINAL SWING
STANC)E F’HASE SWING PHASE SRl

— Pomeér flexoru a extensoru kolenniho kloubu

https://www.google.cz/search?q=terminal+swing+phase&
client=firefox-b-
ab&biw=15408&bih=8228&source=Inms&tbm=isch&sa=X&v
ed=0ahUKEwizh7mLsMLQAhUHBsAKHaxMAEwQ_AUIBigB

— Problém = vétSinou hamstringy #imgre=scSsrkGLW1AGM%3A

— zejména u sprinterd

— Lysholma a Wiklander (1987) uvadeéji, poranené
hamstringy = 11 % bézeckych zranéni

— \V/ijmha svalovych zraneni byva také pretizena podkoleni
slacha

m’
U
O =
AT e
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_ i Schache et al, 2013E:
Hamstringy a vykon

— S rostouci rychlosti behu stoupa dulezitost ';
pomeru mezi hamstringy a kvadricepsu

— Pomer K/ H je proto spojen s dobrou ekonomikou
béhu (Sundby a Gorelick, 2014)

— doporucuje se proto zejména u sprintert zahrnout excentricka

‘v ’ . o ’ NIRRT v . o -o-HAMSTRINGS
cviéeni hamstringl s cilem zlepsit jejich pomér ke kvadricepstim &

-o-QUADRICEPS

MUSCLE ACTIVAT

RUNNING SPEED



— bolestive ztlusténi slachy

— Zejména u bézcu v dusledku pretizeni

slachy = degenerativni proces

— Projevy:
— zvy$ena hladina glykosaminoglykanu, nepravidelna
struktura a usporadani vliaken, bez znamek zanétu
— ranni ztuhlost
— bolest omezujici pohyb - nejvétsi po cviCeni
— novotvorba cév

Chronicka tendinopatie Achillovy
slachy

|
Achilles )u ]

tendon —

(o=

Doporuceni:
- Alfredsontiv cvicebni
protokol

® 12-tydend, 3 x 15 opakovani, 2x denné,
* S rovnym i ohnutym kolehkl N

» cviCeni se provadi pomal§ iRt¢hARu[
zvysujeme, kdyz jsou cviCeni bez bolesti



B — . . C - .
Typicka u skokanu a sprinteru - velké naroky na extensory kolene Jumper's Knee

— V prubéhu kariéry muze byt vyskyt az u 50 % (Patellar Tendonitis)
— Priznaky il ' |

— bolest pod patelou - zejména po zatézi (chlize do schodu, skoky, dfepy),
— Vrozvinutém stadiu zatéz bolesti znemoznéna (

— zmeny struktury Slachy a novotvorba cév,
— zanétlivy puvod neprokazan

Patella
- Pr|C|nav S N o Inflammation
— nadmérné zatézi Slachy (vysoké intenzité cviceni) of patellar

tendon

— Jonsson a Alfredson (2005) se zabyvali rozdilnou efektivnosti excentrického a
koncentrického tréninku u 15 pacientd s dlouhodobym postiZzenim ligamentum
patelae. TJ dvakrat denné po dobu 12 tydnu)

— Excentricky i koncentricky trénink, jeden cvik, tfi série, 15 opakovani .

— po 6 tydnech prerusena prace koncentrické skupiny — bez pozitivnich vysledk ' MendMeShop © 2010

— excentricky trénink -| zmirnéni bolesti a navrat k pfedchozi (pfedurazoveé) zatézi u 90 % pacientl., prokazan N =
dlouhodoby efekt po necelych 3 letech

Tibia

4 L4 4 http:// .aid hilles. /tendon-
skokanskeé koleno - Patelarni iy achiles comtendor:
the-patellar-tendon.php

tendinopatie MU NI
SPORT



1TCIIUY a IMoaloOstil vyucaill

— Typy ¢

— Délka zotaveni mezi cvicenimi byla mela byt minimalne 24-

48 hodin (Nosaka, Newton, 2002).

Technika

provedeni

Excentricky trénink — technika

Doba trvani

Série/opakovani

Priklady cviceni

technilca 2/1

Fvedani zavari
v koncentricke
fazi pomoci 2
kondetin,
spouEténi pouze
1 kondetinou

LA
7]

70 — 20% 1RM
WVyvbranédho cviku

60s — interval
odpocinkn

Predlcopavani, zakopavani, diepy,
bicepzovy zdvih atd.

Eombinovana
technika dvou
cviki

SloZeny pohyb
z koncentrického
multikloubniho
cviku a
irolovaného
excentriclkého
cwiku

LA
[/

4—S=eriix 5
opakovani
o0 —110% 1EM
60= — interval
odpodinkn

Wzperatsky nadhoz

Pomalu/rychle

Super pomala
excentricka faze
zatitco
koncentricka je
explozivai

Biznorodost
vlivem zatéze

MizsE{ %0 1BM
umoZzfinje delsi
excentrickon

kontralbeed (50%6

10 — 125)

60 — 85 %o 1RM
G0=- interval
odpoinkn

Tricepsove stahovani kladloy, diepy
sz cinkou, bench press atd.

MNegativni
(spramax.)

Brzdici technika
vyZadujici
dopomoc 1 —2
lidi

Favizla na
zatizeni

Jedno opakowvani

4 — 6 =erii 110 — 130%

1RM

Difep, bench press atd.

w =

YN —
O =
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Plyometrie a
rychlost

A

AN fi
1
¥

1M

'.", B

"
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¥ A

Figure 2. Spring-like mechanism of the SSC.

— https://'www.scienceforsport.com/stretch-shortening-

cycle/
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Ground contact times
100-75ms 100-120ms
Distance Split(m) Speed(% Peak) |Velocity(m/s) |Split time(s)|Total time(s)
0-10 0.465 5.692 1.757 1.757 losive musgular
10m-20 0.81 9.914 1.009 2.766 ness and elasticity
20-30 0.9 11.016 0.808 3.673
30-40 0.94 11.506 0.869 4.543
40-50 0.975 11.934 0.838 5.380| Accelerat E -‘ ince
50-60 0.988 12.093 0.827 6.207 ‘ 60-100m
60-70 1 12.240 0.817 7.024 ’ e
70-80 0.988 12.093 0.827 7.851
80-90 0.988 12.093 0.827 8.678
90-100 0.964 11.799 0.848 9.526| /g'/
Usa N BOIt I} [ Contact time & the different strength Tifi

Corbin, B. https://www.quora.com/How-fast-can-Captain-America-
theoretically-run-a-100m-dash
— https://bretcontreras.com/post-operative-

acl-reconstructed-knee/

CD=
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o =
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—



— faze | = excentricka (A) - predaktivacni faze natazeni agonistickeho svalu

— Elasticka energie je ulozena v sériovych elastickych komponentach
— Svalova vieténka jsou stimulovana .

— faze Il = amortizace (B) — ,staticka” faze mezi fazemi | a lll

— Typ la aferentni nervové synapse.
— Alfa motoneurony vysilaji signal do agonistické svaloveé skupiny.

— faze Ill = koncentricka (C) - zkraceni agonistickych svalovych viaken

— Elasticka energie se uvolnuje z elastickych sériovych komponent.
— Alfa motoneurony stimuluji agonistickou svalovou skupinu.

Tri faze Plyometrickych cviceni




- Délka kontaktni faze
SSC 0,95 ]

Pouze koncentricky pohyb

o0°
0,
— Elektromyografie a charakteristika v,4'3-5ﬂ Yo
produkované sily extenzoru dolnich

koncetin u elitnich vzpéradu béhem

izometrického, koncentrického a
variabilniho cyklu SSC

5
— Hakkinen K; Komi P V; Kauhanen H., E
1989. International journal of sports @0
medicine 1986;7(3):144-51 In:
https://www.david.fi/technology/design/e e
ffectiveness/
Time ———» Time ——» Time ——p
Concentric only maximum An eccentric movement An eccentric movement
force output in a leg exten- followed immediately by a followed by a concentric
sion movement concentric maximum maximum, but with a 0,9
sec. delay at the streched
position

o UR I


https://www.david.fi/technology/design/effectiveness/

Charakteristika

— NEJefektivnéjSi vysoce intenzivni série v délce trvani do 5 - 7

S (vyuzita energie z kreatinfosfatu — nékteré prameny udavaji az 15 s)
— ALE (déti, vytrvalci, zaCatecnici)

— uplna regenerace trva az 48 hod
— ALE (zavisi na objemu, intenzité, trénovanosti...)

— trénovat pomoci plyometrie do vyCerpani NE

— dochazi ke snizovani rychlosti pohybu a k vytrvalostnim adaptacim (konverze viaken Ilb > lla)
— ALE - déletrvajici plyometricky trénink muze mit pozitivni efekt pro bézce na stfedni a dlouhé
trati aj vytrvalostni sportovce

— 10:1Z - nejednotnost

m’
U
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DOPORUCENY POSTUP

LTAD a PLYO

— ttps://pdfs.semanticscholar.o
rg/5cca/6ab67ae6f697bda90
7207e6e338139a3ecf9.pdf

TRAINING TO WIN HIGHLY STAGE HIGH
Muales 19+ years, Females 18+ STRUCTURED & Intensity Plyometrics I'2) ECCENTRIC
years SPORT-SPECIFIC Drop Jumps LOADING
TRAINING TO COMPETE — STAGE 5 ot ﬂft'}:"’f-
Males 16-23 years, Females .‘-i'l'H[il"FliH[-'.ll High Ill'enlll?' Plyometrics {HIP‘I.] ECCENTRIC
15-21 years Bounding (Multiple Unilateral Hopping) LOADING
TRAINING TO TRAIN 2 u-:mﬁmﬂ/z- STAGE 4 -“ﬂﬂf{l}:TE-
Males 14-16 years, Females HIGH Medium Intensity Plyometrics 2 (MIP2) RO CF,JTHI C
13-15 years STRUCTURE Box Jumps, Obstacle Jumps LOADING
TRAINING TO TRAIN 1 ) STAGE 3 MODERATE
MODERATE
Males 12-14 years, Females STRUCTURE Medium Intensity Plyometrics 1 (MIPI) ECCENTRIC
11-13 years ' ' Mulriple Bilateral Hopping and Jumping LOADING
LEARNING TO TRAIN e STAGE 2 LOW
Males 9-12 years, Females 8- *iTIlIl.](‘TlIHF Low Intensity Plyometrics (LIP) ECCENTRIC
11 years ' ) Jumps in-place and Standing Jumps LOADING
FLUMNdamentals . _ . I MINIMAL
, _ UNSTRUCTURED STAGE 1 e
Males 6-9 years, Females 6-8 PLAY amental Movement Skil{FMS) I'”];:::Fﬁ{(

I}'&'Hﬂ'

Plyometric progression model.




Plyometric Preparation Plyometric
& Progressmns Progressions

by Jacob Jennings

tical
N

by Jacob Jennings

practical
@ﬂ% considerations
| 2 |

Phase - 1 Movement/Coordination General Rules

Examples Focus Céaractem)tim Bilateral before Real:tlv p PI IIIIIEtl'il:S
General Play Self-Directed mpact Unilateral y
Skipping Unstructured Challenge NM System
Jumping Coordination Repetition S| b f F t .
e Hope B '"trwugﬁ%";?o?‘ﬂiﬁgﬁd ichion S DCIONE : aS Bilateral Unilateral Bilateral For Unilateral For Bilateral Unilateral
In Place In Place Height/Dist Height/Dist Continuous Continuous '

Low before High
Phase - 2 Landing and Force Absorption

Short before
Characteristics Focus Examples Lo poacitope || sioomtems || g Posee A o Hurde Jump || S Horde Hep
Low and Sl Struct Box J ; ; geopiacorls ||l 2Nasnnres (||| sErebousis Variations || SLHorizontet Hope
Logﬂgva;?eccg;’tric L:ndingugegtrxiique g:;th ‘:gpo% Consider Joint Repeﬁ?‘jpi:.quat sf‘%ﬁéﬁg:fg DRls Re\éiu'i'é?B?Op Snge):f;?JTm:P Horiq_zgk 'j-ir:\\::s 2 2‘;“;;&_"3_?-_,:“ ’
Slowg:vcggf:(?ttgg}es ﬂ&egmggﬁé?" qué:\/l Jump Involvement Pogo Line Drills Aniding Jump Veriations Variations Gl Jumps SL Pike Jumps
Slower RFD RFD Broad Jump
Sub-maximal Repetition Hop and Stick
Large ROM Quality Dynamic Calf Raise Periodise
Phase - 3 Plyometnc Strength Clislity over Athletes may be performing plyometric exercises in multiple streams
o u 0 depending on their competency and where in their overall plan they are.
Examples Focus Characteristics Quantity Fp g | th tp t); A the final Bilatara] of P t ): :
Squat Jumps Structure High force or exampie, an atniete may de In the final blateral stream yet only in
Continuous Jumps Technique High ROM SSC stream 1 or 4 when it comes to unilateral capacity.
Hops Force generation Low rate SSC General before
Small Hurdle Jumps SSC Quicker RFD =
Bench Drives RFD Shorter contact times SpOftS SpeCIﬂC
Alternating Split NM Efficiency Close to maximal effort
i Quality Moderate - BOM lifearand 1 Foot Contact Contact Load Volume
290> Classification Multiplication Factor
_ Phase - 4 Plyometric Power Lateral B
https://www.strengthofscience.co 1 Bilatersl contact X 1
Characteristics Focus Examples
i i - i ion- High tric f Struct Drop J
m/articles/practical-application e e A e .
High rate SSC RFD Rebound Jumps 1 Unilateral contact X2
Sports Specific ROM Quick ground Bounding I:l
Rapid contact times contact Distance hops
. . / Maximal effort Quality Pogos
pIyometrlc—progressmn-plan High stiffness Intensity

Quick RFD



pomér zahrnujici dvé metriky: Index reaktivni Slly
* Vyska vyskoku - jak vysoko
mUzete skakat?
 Rychlost vyskoku - jak rychle
muUzete skakat?

Jump
Height

« Priklad: sportovec vyskoci 50 cri
(0,5 m) s kontaktem s podlozkou

200 ms (0,2 s)
w 2,5 jednotek.
 RSI Ize zlepsit:

° Zvyéenl'm Vyéky SkOkU — https://www.trainwithpush.com/blo

s ’ g/reactive-strength-index-
) nebO gkracenlm dOby kontaktu S revisited?utm_medium=website&ut
podlozkou.

R
SPORT

Ground
Contact
Time




Vztah RSl a
vysky seskoku

Drop Jump Reactive Strength Index Test
2.3

2.24
2.1

1.9 1.96

1.7

1.5

1.26
1.3 1.18

Reactive Strength Index

0.9

0.5

Low Drop Height (12cm) Medium Drop Height (36cm)

0.7 =p=Athlete 1 =E=Athlete 2

High Drop Height (S1cm)

Nedost
Silc
priprave

atecné
Ve
ny atlet

— https://www.trainwithpush.com/blo
g/reactive-strength-index-
revisited?utm_medium=website&ut

m_source=blog&utm_campaign=b

ottom+click

MUNI
SPORT



Spise se jedna o
skalu technickeé a
silové narocnosti

Concentric jumps

Sub-maximal jumps/hops

Countermovement jumps

Fast S5C single leg jumps
Drop jumps

Tuck 8 pike jumps

E b b e n O V a é ké I a i nte nZity p I y O cvi ée n i https://www.trainwithpush.com/bl

og/the-reactive-strength-index-

revisited-part-3-by-eamonn-

flanagan MUNI
SPORT



Objem a intenzita plyometrickeho treninku

Plyometric Volume Guidelines (Given in Contacts per Session)

Athletic Level

Low-intensity Drills

Moderate-intensity Drills

High-intensity Drills

Beginner 80-100 60 (100-120 total*) 40 (100-120 total*)

(no experience)

Intermediate 100-150 80—100 (150-200 total*) 60—80 (150200 total*)
(some experience)

Advanced 140-200 100-120 (180220 total®) | 80-100 (180-220

(vast experience)

total®)

*Includes some low-intensity drills as movement preparation for the more advanced drills

— ACE Personal Trainer Manual (4th edition) In: Crockford, J.
— https://www.acefitness.org/education-and-resources/professional/expert-articles/4943/total-

body-plyometrics-workout
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