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Pohybové schopnosti - silové a rychlostni
Osnova prezentace

# Pohybové schopnosti
3 Silové schopnosti
# Rychlostni schopnosti
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Outline:

s Locomotive Abilities
s Force Abilities
# Speed Abilities
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Silova schopnost

Silova schopnost je schopnost prekonavat, nebo udrzovat

vnhejsi odpor svalovou kontrakci.

% Druhy kontrakci:
1) Izometricka kontrakce: nedochazi ke zkraceni svall
2) Izotonicka kontrakce:
a) koncentricka - dochazi ke zkraceni flexoru (pohyb k télu)
b) excentricka - dochazi ke zkraceni extenzoru (pohyb od téla)
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Force Ability

Force ability is an ability to overcome or keep outside
resistance with muscle contraction.

3 Types of contractions:
1) Isometric contraction: muscles are not shortened
2) Isotonic contraction:
a) concentric - flexors shorten (movement towards body)
b) excentric - extensors shorten (movement away from body)
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Struktura silovych schopnosti

1) staticka sila: jedna se o izometrickou kontrakci (vydrz ve
shybu, prednosu, vzporu, atd.)

2) dynamicka sila:

- vybusna (explosivni) sila: maximalni zrychleni vlastniho téla,
nebo predmetu (skoky, hody, vrhy)

- rychla sila: opakovane silove zatizeni s nemaximalnim

zrychlenim a nehranicnimi odpory (beh, plavani, drahova
cyklistika, atd.)

- pomala sila: prekonavani hranic¢nich odporu bez zrychleni
(maximalni sila bench press, mrtvy tah, drep, atd. )

3) vytrvalostni sila: dlouhodobé opakované prekonavani odporu
(veslovani, kanoistika, silnicni cyklistika, atd.)



MASARYKOVA UNIVERZITA www.muni.cz

Structure of Force Abilities

1) Static force: it is isometric contraction (holding time of pull-
up, half lever, leaning rest, etc.)

2) Dynamic force:

- Explosive force: maximum acceleration of own body or object
(jumps, throws, casts)

- Quick force: repeated muscle load with non-maximum
acceleration and non-limit resistance (running, swimming,
track cycling, etc.)

- Slow force: getting over limit resistance without acceleration
(maximum force of bench press, deadlift, squat, etc.)

3) Endurance force: long-term repeated getting over resistance
(rowing, canoeing, road cycling, etc.)
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Specifikace zatéze

MozZnosti stimulace svaloveho napéti: vlastnim telem,
bremenem, kinetickou energii bremene, volnim usilim,
elektrickym proudem (bez volniho Usili).

Tréninkove charakteristiky:

1) Velikost odporu: véetsinou v kg nebo v % maximalniho vykonu

2) Pocet opakovani (nebo cas cviceni): zavisi na zatézi a
vykonnosti sportovce

3) Rychlost pohybu (intenzita cviceni): subjektivni hodnoceni
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Load Specification

Ways to stimulate muscle tension: with own body, load, kinetic
energy of the load, volitional effort, electricity (without
volition effort).

Training characteristics:

1) Amount of resistance: usually in kg or % of maximum
performance

2) Number of repetitions (or length of exercising): depends on
load and efficiency of athlete

3) Speed of movement (intensity of exercising): subjective
assessment
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Diagnostika silovych schopnosti

3 Hodnoceni maximalni sily:
1) absolutni sila: v kilogramech vyjadrena tiha bremene
2) relativni sila: absolutni sila prepoc¢tena na kg hmotnosti sportovce (v nékterych

sportech se pak vyuzivaji vahové kategorie)

3 Motoricke testy:
1) Staticka sila: mérime €as vydrze s danym odporem (vydrz ve shybu, v

prednosu, atd.)

2) Dynamicka sila
Vybusna sila: mérime prekonanou vzdalenost ¢i vysku (skok daleky z mista,

blokarsky ¢i smecarsky vyskok, odhod medicimbalu, soucet kopt pravou a

levou)
Rychla sila: zpravidla mérime pocet opakovani za urcity €as, nebo cas potrebny k

realizaci stanoveného pocétu opakovani (sedy-lehy za 1 minutuy, ......
Pomala sila: mérime vétsSinou maximalni silu v daném cviku (maximalni sila v kg
na mrtvy tah, drep, bench press, atd.)
3) Vytrvalostni sila: nejvyssi pocet opakovani nebo pocet opakovani za delsi
casovy interval (pocet klikl, shybu, prednost, atd.)
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Force Abilities Diagnostics

3 Evaluating maximum force:
1) Absolute force: weight of load expressed in kilograms

2) Relative force: aboslute force converted to the weight of athlete in kg (some
sports then make use of weight categories)

3 Motor tests:
1) Static force: measuring endurance time with given resistance (holding time
of pull-up, half lever, etc.)

2) Dynamic force

Explosive force: measuring of covered distance or height (standing jump, block
or smash jump, medicimball throw-off, sum total of right and left kicks)

Quick force: measuring mainly the number of repetitions in certain time or
time needed to carry out given number of repetitions (hnumber of
crunches in one minute, ...... )

Slow force: measuring maximum force in a given exercise (maximum force in kg
for deadlift, squat, bench press, etc.)

3) Endurance force: the highest number of repetitions or number of repetitions
in a longer time period (number of push-ups, pull-ups, half levers, etc.)
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Rychlostni schopnost

R.S. je schopnost konat kratkodobou pohybovou cinnost (do 20 s)
co nejrychleji.
Souvisejici vztahy
1) Vliv dedicnosti (90 % ):  podil rychlych a pomalych svalovych
viaken (R:P = 1:1 - 9:1)
2) Vliv ostatnich pohybovych schopnosti:
a) explosivni sila
b) rychlostni vytrvalost
c) pohyblivost (10-16 % vykonu)
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Speed Ability

s It is an ability to carry out a short-term locomotive activity (up to
20 s) as fast as possible.

s Related Relationships:

1) Influence of Heredity ( 90 % ): proportion of quick and slow
muscle fibers (Q:S = 1:1-9:1)

2) Influence of other locomotive abilities:
a) explosive force
b) speed endurance
c) moveability (10-16 % of performance)
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Dynamometrie (Kistlerova deska, dynamometry)
s Zaznam usili v ¢ase (dynamogram):
| - Impuls sily: je dan celkovou plochou pod krivkou (integral dané funkce)
Fmax - Absolutni sila: je dana nejvyssim silovym projev
Explosivni sila je dana tzv. gradientem sily: tg a = Fmax / tmax nebo Fs, / t5,
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Dynamometry (Kistler’s Plate)

s Record of effort in time (dynamo graph):
| - Force impuls: determined by total area below curve (integral of given fucntion)
Fmax - Absolute force: determined by biggest force

Explosive force is determined by so-called force gradient: tg a = Fmax / tmax or
Fso / tsg
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Rychlostni schopnost

Rychlostni schopnost je schopnost konat kratkodobou
pohybovou cinnost (do 20 s) co nejrychleji.

3 Rychlostni schopnost je do znacné miry ovlivnéna
dedicnosti, ostatnimi pohybovymi schopnostmi a
tréninkem. Dedicnost ovliviuje predevsim pocet rychlych
a pomalych svalovych vlaken (R-P: 1-9 az ku 9-1) a
rychlost prenosu vzruchu v CNS. Z ostatnich pohybovych
schopnosti ovlivnuje rychlost nejvice explosivni silova
schopnost, rychlostni vytrvalost a kloubni pohyblivost.

3 Jednostrannym (stereotypnim) zameérenim treninku na
rychlost muze vzniknout rychlostni bariéra.
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Speed Ability

3 |t is an ability to carry out a short-term locomotive activity
(up to 20 s) as fast as possible.

3 Speed ability is to a considerable extent influenced by
heredity, other locomotive abilities and training. Heredity
influences mainly the number of quick and slow muscle
fibers (Q-S: 1-9 up to 9-1) and the speed of impulse
transmission within central nervous system. Out of the other
locomotive abilities it is force ability, speed endurance and
joint moveability (flexibility) which influence speed the
most.

3 Single-sided (stereotype) focus of training on speed can
result in speed hedge.
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Struktura rychlostnich schopnosti
1) Reakcni rychlostni schopnost: od podnétu (vizualni, dotykovy,
sluchovy)

do zaéatku pohybu. Rozdélujeme ji na:
a) jednoduchou: na jeden podnét jedna odpovéd (zpravidla okolo
0,15-0,20 s)
b) vybérovou (Hicklv zakon): Reakéni doba na vice podnétu je
rovna logaritmu poctu alternativ.

2) Akcni (realizacni) schopnost: od zacatku pohybu do jeho ukonceni

a) akceleracéni: zpravidla od startu po dosazeni maximalni rychlosti
lokomoce.

b) frekvenéni: po dosazeni maximalni lokomocni rychlosti

c) rychlost se zménou sméru: kratké useky s maximalni rychlosti
pohybu

3) Rychlost jednotlivého pohybu: acyklické pohyby - strelba, box,
Serm
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Struktura rychlostnich schopnosti

Reaction speed ability: from stimulus (visual, touch, audio)
till the beginning of movement. It is divided into:
a) simple: one response to one stimulus (usually around 0.15-0.20 s)

b) selective (Hick’s Law): Reaction time to more stimuli is equal to
logarithm of the number of alternatives.

2) Action (implementation) ability: from the beginning of movement till
its end

a) acceleration: usually from the start until reaching maximum speed
of locomotion

b) frequency: after reaching maximum speed of locomotion

c) speed with change of direction: short stretches with maximum
speed of motion

3) Speed of individual movement: acyclic movements - shooting,
boxing, fencing
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Diagnostika rychlostnich schopnosti

s Pomoci motorickych testu:

a) reakcni rychlost: chytani padajici tyce, pravitka, atd.

b) frekvencni rychlost: tapingové testy DK i HK

c) rychlost se zménou smeéru: ¢lunkovy béh, hvezdicovy beh

2 Laboratorne:
reakcéni rychlost: reaktometr s riiznym poctem alternativ

frekvenéni rychlost: ¢ita¢ na horni ¢i dolni koncetiny,
videozaznam

akceleracni rychlost: videozaznam, fotobunky, atd.
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Speed Abilities Diagnostics

2 With motor tests:
a) Reaction speed: catching a falling bar, ruler, etc.

b) Frequence speed: taping tests both lower and upper
limbs

c) Speed with change of direction: shuttle run, stellar run

s In laboratory:

Reaction speed: reaction meter with different number
of alternatives

Frequence speed: scaler for upper or lower limbs, video
capture

Acceleration speed: video capture, photosensors, etc.
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Dékuji za pozornost.
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Thank you for your attention.
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