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11 Zdakladni slozka zdravotné orientované zdatnosti

HEALTH-RELATED SKILL-RELATED
COMPONENTS OF FITNESS COMPONENTS OF FITNESS

CARDIOVASCULAR FLEXIBILITY
ENDURANCE

MUSCULAR
ENDURANCE

BODY

COMPOSITION COORDINATION

Dreamstime, 2022



Terminologie
-

Svalovd zdatnost (svalovd sila a vytrvalost, svalové-
kosterni zdatnost atp.)
O Silové schopnosti organismu, tedy schopnosti clovéka

prekondvat odpor vnéjsiho prostiedi pomoci vlastniho
svalového Usili

Human Kinetics, 2020



Terminologie
e

- Statickosilové schopnosti
(izometrickd kontrakce)

O Maximdlni statickosilovd schopnost

O Vytrvalostni statickosilovd schopnost



Terminologie
e

-1 Dynamickosilové schopnosti
(izotonickd nebo izoniketickd kontrakce)

O Vybusné-silovda schopnost
O Rychlostné-silova schopnost

O Vytrvalostné-silovd schopnost



Terminologie
=

o Hlavni determinanty silovych schopnosti

O Priény prirez svalu

prub peuh pmh

Vykopalovd et al.,, 2015



Terminologie
=

- Hlavni determinanty silovych schopnosti

O Nitrosvalovd koordinace
w Pocet a typ aktivovanych motorickych jednotek
® Rychlost zapojovdni motorickych jednotek

® Synchronizace zapojovanych motorickych jednotek

Synaptic terminals at
neuromuscular junctions

gastrocnemius
muscle

Botek, 2020




Terminologie
N

- Hlavni determinanty silovych schopnosti

0 Mezisvalovd koordinace

= Agonisté

= Antagonisté MUSCLE ACTIONS DURING A BIGEPS CURL
= Synergisté Y s *

» Prime mover (agonist) = biceps
brachii
* Synergist = brachialis

biceps =
(contracted) (27

: » Antagonist = triceps brachii
A
)

triceps
(contracted)

 Fixator = muscle that holds
scapula firmly in place such as
rhomboideus

Parallel Coaching, 2022



Terminologie
N

- Hlavni determinanty silovych schopnosti

O Typ zapojenych svalovych vidken
® Pomald vldkna (SO) — nizka rychlost i nizky odpor
@ Rychla vldkna (FG) — vysokd rychlost a nizky odpor
® Smisend vldkna (FOG) — zapojeni s rostoucim odporem
w Pfi vysokém odporu se zapojuji vsechny typy vidken

® Tréninkem se mnozstvi aktivovanych vldken v pohybu zvysuje!

Type » Type I » Type Ila » Type IIb 'l; ('
Description slow oxidative fast oxidative- fast-twitch P & a !
(SO) fibers glycolytic (FOG) glycolytic fibers y ¢ ¢
. =g
"‘Y°8|°b'“ HigH Medium Low Long Distance 400m / 800m Short Sprints
mitochondria Many Moderate Few Type 1 Type 2A Type 2B
Slow twitch Fast twitch oxydative Fast twitch glycolytic

Fatigues... Slowly Moderate speed Fast

Low — High
Color Red “dark meat” Red White “white meat” ’ Fatigue rate ’
Diameter Narrow Medium Wide Ved GITI'U, 2020




Terminologie
N

o Hlavni determinanty silovych schopnosti

O Zdsoby energetickych zdrojo

Intenzita | Maximalni | Submaxim. Stiedni Mirnd
kritka dlouhd

Délka sckundy | desitky minuty  |desitky hodiny

Cinnosti sekund minut

Zdroje ATP,CP |anaerobni  |acrobmi acrobni acrobni

energie glykolyza, |fosforylace, |fosforylace |fosforylace
ATP, CP  |/anacrobni |glycidd,  |lipidd,
/acrobnl glykolyza / | lipidd glycidd
fosforylace /

Energie sval sval, krev krev krev, zAsobdrny,

« odkud rhsobdmy |krev

Encrgie 0-5 10-30 50 60 - 90 90 - 100

aerobni v

Y

Energie 100 - 95 90 -70 50 40-10 10-0

anaerob, v

Y

Nejvice nervosval. |nervosval. a |kardiorespiradni a zisob energ.,

zatélované |systém kardioresp. | nervosvalovy systém kardioresp a

syst., pasivol
hybay systém

Mdacek a Mackovd, 2002




Terminologie

o Hlavni determinanty silovych schopnosti

O Elasticita svalb a slach (flexibilita)

B

';'3';
o
¥
Ry

#7

Mabbacg 77
-

Shutterstock, 2022



Terminologie

Hlavni determinanty silovych schopnosti

o Aktivacni uroven CNS (volni Usili)

canF’

Pixabay, 2022




Vyznam

-1 Sebeobsluznost /kvalita Zivota

iStock, 2022



Vyznam
o

- Pracovni/sportovni vykonnost

Liapor, 2018

Rugby World, 2022



Vyznam

POHLED ZEPREDU POHLED ZEZADU

Svaly s pfevazné Svaly s prevazné
" ra 2 . " 2 o ) z " "
-1 FAZICKOU FUNKCI | POSTURALNI FUNKC  FAZICKOU FUNKC ~{POSTURALNI FUNKCi [

scapulae

M. supraspinatus ’ 7 \
M. sternocleido- ; /
mastoideus M. infraspinatus | N\
XN\ /‘{“ r
N

M. obliquus
externus
abdominis

1 Sprdavnd postura i

Hluboke flexory $ije
Y= Descendentni ¢ast
m. trapezius

O Tonické svaly

M. subscapularis

Paravertebralni

M. serratus anterior svaly zadove

[ A\ 8 M. quadratus
M. rectus abdonjinis K\ A\ Ium%omm

> 1/’]“‘
\ "\\‘ I";

\W |

Ischiokruralini
svaly

M. triceps surae

M. tibialis anterior

Extenzory prstu

Dreamstime, 2022 Lehnert et al., 2014



Vyznam
S

11 Llepsené kostni zdravi a zvysené sebevédomi

- Nizsi adipozita a dalsi rizikové faktory
(kardiovaskuldrni, metabolicky atp.)

5 Conclusions

This systematic review comprehensively evaluated the range of potential benefits of MF

among children and adolescents. We conclude that:

1. there is strong evidence for a positive association between MF and bone health and self-
esteem, although the associations are low to moderate;

2. there is strong evidence of an inverse association between MF and total and central
adiposity, and CVD and metabolic risk factors, although the associations are also low to
moderate; and

3- the associations between MF and musculoskeletal pain and cognitive ability are

inconsistent/uncertain. Smith et al., 2014



Vyznam
S

-1 Redukované riziko predcasného Omrti

TABLE 3. Relative risk of all-cause mortality across quartiles of musculoskeletal fitness measurements.

Men Women
Age Adjusted Fully Adjusted* Age Adjusted Fully Adjusted*
Measure Quartile ] Deaths RR 95% Cl RR 95% Gl N Deaths RR 95% CI RR 95% Cl
Trunk flexibility 1 048 37 1.18 0.73-1.80 1.06 0.64-1.74 1004 26 1 0.64-1.94 118 0.66 -2.10
2 973 34 1.06 0.65-1.72 1.0 0.61=1.66 1016 24 098 0.56-1.73 107 0.60 =1.91
3 926 37 1.18 0.73-1.90 1.20 0.74=1.95 1024 16 069 0.37-1.29 077 0.40 -1.46
4 963 H 1.00 reference 1.00 reference 1033 24 1.00 reference 1.00 reference
Sit-ups 1 048 LX) 277 1.64-4 68 272 1.56-4.64 1000 34 223 1.15-4.31 226 1.15 -4.43
2 938 26 1.34 0.74-2.43 1.32 0.73=2.41 BEG 20 236 1.15-4.85 2.24 1.07 =4 .67
K| il an 1.66 0.93-2.94 1.61 0.90-2.87 1035 16 1.36 0.64-2.88 127 059 -2.72
4 960 19 1.00 referance 1.00 reference 926 12 1.00 reference 1.00 reference
Push-ups 1 940 an 1.3 0.82-2.10 1.25 0.77=2.05 038 16 057 0.30-1.06 0.61 032 117
2 982 36 1.18 0.73-1.90 117 0.71-1.90 1028 A 0.80 0.45-1.42 0.81 045 <147
3 860 25 1.05 0.62-1.77 0.94 0.55-1.62 978 21 0.87 0.49-1.54 0.87 0.48 -1.58
4 985 KY| 1.00 referance 1.00 reference 928 26 1.00 reference 1.00 refarance
Grip strength 1 989 43 1.67 1.02-2.74 1.49 0.86-2.59 1035 26 1.14 0.65-2.01 1.08 0.58 =199
2 970 35 1.42 0.85-2.37 1.42 0.82-2.45 1076 20 0a7 0.48-1.59 0.82 0.44 -1.56
3 988 i 1.65 1.00-2.71 1.59 0.95-2.68 1023 26 123 0.70-2.17 125 0.70 -2.23
4 986 25 1.00 referance 1.00 reference 1049 22 1.00 reference 1.00 refarance

All deaths in the first 2 yr of follow-up have been eliminated from the analysis. _
* Covariates in the fully adjusted model included age, smoking status, body mass, and V0,

Katzmarzyk & Craig, 2002



(N B4

Metody zjistovdni
-4
-1 Terénni testy
o Shyby, kliky, lehy-sedy atp.
O Vydrze v riznych pozicich
O Skok do dalky /vysky
O Ruéni dynamometry
-1 Laboratorni testy
O Dynamometrie

O Odrazové plosiny
O Ergometry



(N B4

Metody zjistovdni

Terénni testy

ppencsports.com’

Topend Sports, 2022


https://www.youtube.com/watch?v=DvD1ABouZLE
https://www.youtube.com/watch?v=uPQpernkK4w
https://www.youtube.com/watch?v=UdaCqQNvW2w

(X B4

Metody zjistovdni
e

- Laboratorni testy

https: / /www.youtube.com /watch2v=DvD1ABouZLE

https: / /www.youtube.com /watch2v=3u1uz8ghdk0 Mindova et al.,, 2016



https://www.youtube.com/watch?v=DvD1ABouZLE
https://www.youtube.com/watch?v=3u1uz8ghdk0

(X B4

Metody zjistovdni
S

1 Countermovement Jump

https: / /www.youtube.com/watch2v=1MrrWNW.L{Uc

0 Squat Jump

https: / /www.youtube.com /watch2v=1MrrWNWL{Uc

=1 Drop Jump

https: / /www.youtube.com/watchev=LrZuW-sJPBo



https://www.youtube.com/watch?v=1MrrWNWLjUc
https://www.youtube.com/watch?v=1MrrWNWLjUc
https://www.youtube.com/watch?v=LrZuW-sJPBo

Doporuéeni/optiméini hodnoty
S

, FITNESSGRAM ° Standards for the Healthy Fitness Zone™
1 Normy testovych sestav
I5-meter
PACER
20-meter (Use
‘OVA KA ~ b . ] ‘1l VO, max PACER conversion
v‘:ko‘ A KATEGORIE: 41 50 ROKL (ml 'zkg" * |(Enter # laps| chart; enter |One-mile run| Walk test Body mass
Age min~') in soff e) |in sof e)t| (min:sec) (¥0,max) Percent fat index
o 5 Participation in run. Completion 25 10 20 | 147
zs.\‘ 6 Lap count standards not of distance. 25 10 20 | 147
7 recommended. Time stan- 25 10 20 | 149
Hodnoceni Body A T2 T 3a T3 T4.3 P dards not re- 2% | 10 | 20 | 15.
Skok daleky | Leh-sed | 12 min. béh | 2 km chilze | Hioubka 9 commended. s | 7 | 20 | 137
(em) (potet) (m) (min) pfedkionu 10| 42 | 52|23 e | 30 | 80 [1130] 900 % | 7 | 20 | 140
(cm) 11 42 52 23 72 30 94 | 11:00 | 8:30 25 7 21 14.3
Vyr. podprimémy | - 113 -8 - 1340 18.31 + - 10 12 [ 42 [ 52 | 32| 72 [ 4| 94 [1030]8s00 35 | 7 | 22 [ 146
Podprimémy 2 114136 | 9-16 | 13411690 | 17.31 - 1830] 1115 13 [ 42 [ 52 [ 4 [ 83 |54 108 1000]730] 42 [ 52|25 | 7 [ 23 [1s1
Promeémy 3 137 - 159 17 - 24 1691 - 2040 1631 - 17.30 16 14 42 52 41 83 54 108 | 9:30 | 7:00 42 52 25 7 245 | 156
Nadord e;“— 3 160 - 182 3% - 12 2041 3390 1531 - 16.30 17 15 42 52 51 94 67 123 | 9:00 | 7:00 42 52 25 7 25 | 162
adprumermy < 2 D 0 - - = 16 | 42 | 52 | 61 | 94 | 80 | 123 [830[700[ 42 | 52 | 25 | 7 [265] 166
Vyr, nadprimémy | S 183 + 33 4 2391 + - 15.30 18 + 17 | 42 | 52 | 6 | 106 | 80 | 138 | 830 | 700 | 42 | 52 | 25 | 7 | 27 | 173
17+ | 42 52 72 106 94 138 | 830 | 7:00 42 52 25 7 278 | 178
- » Curl- 90° h- Modified Flexed Back-: it
th\'O\'A KATEGORIE: 51-60 ROKU u(:lo‘:lp Trunk life '(’:: “° pulzu:?no. arme):ieang ::d srae‘;ec:lil Shoulder
Age pleted) (inches) pleted) pleted) (¢ ds) (inches) stretch
5 2 10 6 12 3 8 2 7 2 8 8 Healthy
MUZI 6 | 2 o] e[ 12|38 | 2]7]2]Tes 8 Fitness
Zone =
7 4 14 6 12 4 10 3 9 3 8 8 touching
Hodnoceni Body T1 T2 T3 T 3¢ T4.3 8 6 20 6 12 5 13 4 I 3 10 8 fingertips
2 hy
Skok daleky | Leh-sed | 12 min. b¢h | 2 km chize | Hioubka s foulelulelulsfulalol s | oo
na back
(em) (potet) (m) (min) g (cm) | s | 28| 9 | 12| 8| 2|6 | 17 6| 13 8 both
- - T 7 3 12 18 | 36 9 12 10 | 20 7 20 10 15 8 right and
Vor p(xlprﬁméfnv l 132 19 UL 17.0) ; 2.9 13 |21 |40 | 9 |12 |12 |25 |8 |22]|12]|17 8 lefe sides.
Podprimémy 2 133 - 159 1117 | 1471 - 1860 } 16.01 - 17.00 ~ 14 | 24 | 45 | 9 |12 | 14 |30 | 9 [ 25| 15 | 20 8
Priimérny 3 160 - 186 18 -24 | 1861 - 2250 | 15.01 - 16.00 10 s | 24 | 47 | 9 | 121 16 | 35 | 10| 27 | 15 | 20 8
Nadprimémy 4 187 - 213 25 - 31 | 2251 - 2640 | 14.01 - 15.00 11 16 | 24 | 47 | 9 |12 | 18 | 35 | 12 |30 | 15 | 20 8
Vyr. nadprimeémy b 214 + 32 + 2641 + - 14.00 12 + 17 [ 24 [ 47 | 9 |12 [ 18]35 [ 14|30 15[ 2 8
17+ 24 47 9 12 18 35 14 30 15 20 8
Number on left is lower end of HFZ; number on right is upper end of HFZ.
— , . *Test scorled Pass/Fail; must reach this distance to pass.
Chytrdackovad, 2007 Cooper Institute, 2012 | rcomemsonchanon pgeon

K © 1992, 1999,2004 The Cooper Institute, Dallas, Texas. /




Doporuéeni/optiméini hodnoty
S

-1 Testové skore
Grip Strength Ratings for Males (in kg)

AGE Weak Normal Strong
10-11 <126 126224 =224
12-13 =194 194312 =312
14-15 <285 285443 =443
16-17 <326 326-52.4 =524
18-19 <357 357-55.5 =555
20-24 <368 36.8-56.6 =566
25-29 <377 37.7-575 =575
30-34 <36.0 36.0-55.8 =558
35-39 <358 35.8-55.6 =556
40-44 <355 355-55.3 =553
45-49 <347 347-545 =545
50-54 <329 329507 =507
55-59 <307 30.7-48.5 =485
60-64 <302 302-48.0 =480
65-69 <282 282440 =440

70-99 <213 213351 =351 Topend Spor'rs, 2022



Fakta
S

-1 Muzi maiji silové schopnosti na vyssi Grovni nez zeny

- Silové schopnosti kulminuji mezi 25. a 30. rokem
véku

-1 Trend Urovné silovych schopnosti ve svéte do Q0. let
stoupal a ndsledné klesal

WHO, 2022



Fakta
S

Tabulka 13. Priimérné pocet opakovani v testu kliky dle pohlavi a véku

Celkem Chlapci Divky
Vék (n=1095) (n=565) (n =530} A 7 p n?
n M SD n M SD n M SD

1 5 3,80 3,70 1 3,00 0,00 4 400 424 1,00 000 1,000 0,000
12 66 820 694 26 1300 704 40 508 48 792 438 <0001 0,295
13 227 822 765 103 12,67 828 124 453 453 814 831 <0,001 0,305
14 172 11,08 1055 99 1559 11,06 73 497 567 10,62 7,53 <0,001 0,331
15 50 10,84 9,14 33 14,12 926 17 447 436 965 403 <0001 0,332
16 102 12,94 9,16 67 1657 862 35 600 545 10,57 568 <0,001 0,320
17 237 12,90 10,16 106 20,09 9,16 131 708 659 13,01 10,13 <0,001 0,435
18 198 14,32 11,29 108 21,72 9,48 90 543 524 1629 10,60 <0,001 0,570
19 38 13,71 12,24 22 19,41 1264 16 588 571 1353 363 <0001 0,356

Vysvétlivky: n = rozsah souboru; M = aritmeticky prameér; SD = smérodatna odchylka; A = rozdil prumeéru;
Z = z-skore; p = hodnota signifikance; n’ = hodnota koeficientu effect size

Rubin, 2018
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Strongur, 2020



Fakta

Obrazek 1./ Figure 1.
Zmeény v indikatorech silové, rychlostni a vytrvalostni schopnosti za obdobi 1958-2003./ Changes in
the indicators of strength, speed and endurance abilities between 1958 and 2003.

106
lepsi 8 103
’ i
vykon
! R WDy, .. SOOI
e a
h'Ol’SI = o7
vykon S
T 94 o rychlost
a yytrvalost

1960 1970 1980 1990 2000
roky testovani
Vysvétlivky./ Legend. P¥imka s hodnotou 100 znaci troven vykonnosti v roce 1958./ The line with the

value of 100 indicates the level of fitness in 1958.
Zdroj./ Source. Upraveno podle Tomkinsona (2007)./ Adapted according to Tomkinson (2007).



Souhrn

https: / /www.youtube.com/watchev=YSbdoldO-3A



https://www.youtube.com/watch?v=YSbdoldO-3A
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