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Pohybové schopnosti - vytrvalostni a obratnostni
Osnova prezentace

s Pohyboveé schopnosti
3 Vytrvalostni schopnosti
3 Obratnostni schopnosti
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Outline:

Locomotive Abilities
Endurance Abilities
Facility Abilities
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Vytrvalostni schopnost

s Je schopnost provadét motorické ¢innosti aniz by poklesla jejich
intenzita (intenzita je dana pohybovym ukolem).

3 Energeticke kryti:

1) Kreatinfosfatovy systém (ATP - CP): zasoba na 2-20 kontrakci
2) Anaerobni glykolyza (LA - systém): tvorba ATP a laktatu

3) Aerobni glykolyza (02 systém): tvorba ATP, CO2 a H20

s Energetickeé zasoby:
1) ATP (fosfagen): 20 - 30 kJ
2) Glykogen: 6000 - 7500 kJ (R = CO2/02= 0,9)
3) Tuky: 200 000 kJ (200 MJ) (R =0,7)
4) Bilkoviny: (R=0,8)
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Endurance Ability

3|t is an ability to carry out motor activity without any cease in intensity
(intensity is determined by the locomotive task).

2 Energy supply:
1) Creatine phosphate (ATP - CP): supply for 2-20 contractions
2) Anaerobic glycolysis (LA - system): producing ATP and lactate

3) Aerobic glycolysis (02 system): producing ATP, CO2 and H20

3 Energy supply:

) ATP (phosphagen): 20 - 30 kJ

) Glycogen: 6,000 - 7,500 kJ (R = C0O2/02= 0.9)
) Fat: 200,000 kJ (200 MJ) (R = 0.7)

4) Proteins: (R=0.8)

1
2
3
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Struktura vytrvalostnich schopnosti

1)Podle mnozstvi zapojeni svalu:
lokalni vytrvalostni schopnost (1/3 sv.hmoty)
globalni vytrvalostni schopnost (2/3 sv. hmoty)

2) Podle doby trvani:
rychlostni VS: 0-20 s (ATP - CP systém)
kratkodoba VS: 20 s - 2 min (LA systém)
strednédoba VS: 2 - 10 min (02 systém)
dlouhodoba VS: | 10 - 35 min (glykogen)
I 35 - 90 min (glykogen + tuky)
[l 90 - 6 hod (tuky)
IV nad 6 hod (bilkoviny)
3) Podle vnéjsiho projevu:
staticka vytrvalostni schopnost (vydrz ve shybu)
dynamicka vytrvalostni schopnost (sedy-lehy, béh)

4) Podle podilu ostatnich schopnosti:
obecna vytrvalost (aerobni kapacita, aerobni vykon)
specialni vytrvalost (herni, plavecka, bézecka, atd.)
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Structure of Endurance Abilities (EA)

1) According to the extent of muscle involvement:
2 Local endurance ability (1/3 of muscles)
2 Global endurance ability (2/3 of muscles)

2) According to duration:

2 High-speed EA 0-20 s (ATP - CP system)

s Short-term EA: 20 s - 2 mins (LA system)

5 Middle-term EA: 2 - 10 mins (O2 system)

2 Long-term EA: | 10 - 35 mins (glycogen)
I 35 - 90 mins (glycogen + fat)
[l 90 - 6 hrs (fat)
IV nad 6 hrs (proteins)

3) According to outer manifestation:

2 Static endurance ability (holding time of pull-up)

2 Dynamic endurance ability (crunches, running)

4) According to the share of other abilities:
2 General endurance (aerobic capacity, aerobic performance)
2 Special endurance (games, swimming, running, etc.)
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Biologicka podminénost vytrvalosti

Jde o plynulé dodavani kysliku a energetickych zdroja svalovym bunkam
a soucasny odvod zplodin latkové vymeény.

1) Dedicnost: pomeér rychlych a pomalych svalovych vlaken.

2) Kardiopulmonarni soustava: jeji ¢innost je dobre ovlivnitelna
tréninkem a jedna se predevsim o ovlivnéeni:

a) dychaciho systému: prijem kysliku do organismu zavisi na minutove
ventilaci (dechovy objem x dechova frekvence) a vyuziti kysliku ze
vzduchu.

b) obéhového systému: prijem kysliku do svalovych bunék zavisi na
minutovém objemu srdecnim (srdecni objem x srdecni frekvence)

c) cévnim zasobeni ve svalu: poctu kapilar obklopujicim svalové vlakno
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Biological conditioning of endurance

It means fluent supply of oxygen and energy resources to muscle cells and
parallel outflow of waste products of metabolism.

1) Heredity: proportion of quick and slow fibers.

2) Cardiopulmonary system: its functioning can be well influenced by
training; the influence can be of the following kinds:

a) Respiration system: inflow of oxygen into organism depends on ventilation
per minute (breathing capacity x breathing frequency) and utilizing
oxygen in the air.

b) Circulatory system: inflow of oxygen into muscle cells depends on heart
capacity per minute (heart capacity x heart frequency)

c) Blood vessels supply in the muscle: number of capillaries surrounding muscle
fiber
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Obr. Mikroskopicky pohled na prlifez svalové hmoty (Musculus gastrocnemius) u elitni
maratonské bézkyne. Vsimnéte si kapilar jez obklopuji kazdé svalové vilakno a které
zajist'uji vymeénu kysliku a energetickych zdroji. Primérny pocet kapilar na 1000 um?2
svalového prilifezu je u netrénovaného clovéka 0,84, u priimérné trénovaného 0,94 a u
vytrvalostne trenovaneho 1 25
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Fig. Microscopic view of muscle intersection (Musculus gastrocnemius) of a first-class
marathoner. Note the capillaries surrounding each muscle fiber and secure interchange
of oxygen and energy resources. The average number of capillaries for 1000 um2 of a
muscle intersection is 0.84 with an untrained person, 0.94 with a medium trained
person and 1.25 with an endurance trained person.
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Diagnostika vytrvalostnich schopnosti

V laboratornich podminkach vyuzivame standardizovane
zatézove testy vychazejici z predpokladu, ze cim jsou mensi
funkcni zmeny pri stejne zatezi tim je TO vytrvalejsi. Vetsinou
se jedna o stupnovité zatizeni s merenim funkcni odezvy
organismu. Pro aerobni vytrvalost se nejcasteji vyuzivaji testy
W170 a VO2max. Pro anaerobni vytrvalost pak step test

V terénnich podminkach vyuzivame vykonove testy, které maji
podobu dlouhodobého cyklickeho zatizeni. U vetsiny techto
testu byla prokazana korelacni zavislost s aerobnim vykonem
zjistenym laboratorné. Nejcastéji jsou vyuzivany Cooperuv béh
na 12 minut, vytrvalostni clunkovy beh, Ci terenni step test,
ktery vychazi z Harwardskeho step testu.
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Endurance Abilities Diagnostics

s Under laboratory conditions, it is possible to use standardized tests
which are based on a presupposition that the smaller the functional
changes with the same load are, the more tireless the trained person
is. It usually concerns gradual load with measuring functional
feedback of organism. W170 and V02max tests are most often used
for aerobic endurance. For anaerobic endurance, it is the step test.

s Under field conditions, it is possible to use performance tests in the
form of long-term cyclic load. Most of these tests were proved to
manifest correlative dependence on aerobic performance measured
under laboratory conditions. Most commonly used is Cooper’s 12-

minute run, endurance shuttle run, field step test which is based on
Harvard step test.
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Obratnostni schopnost

Je to schopnost priblizit vlastni prubéh pohybu modelovému

(idealnimu) tvaru. Tedy schopnost resit prostorovou a casovou
strukturu pohybu.

Rozhoduji vliv maji: analyzatory, regulatory a vlastnosti
pohybove soustavy

POKYN » REGULA- » POHYBOVA » REGUL.

CNS TORY SOUSTAVA POHYB
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Facility Abilities

It is an ability to bring the progress of one’s own movement
near the model (ideal) shape. This means solving spatial and
temporal structure of movement.

Of crucial influence are: analyzers, regulators and qualities of
locomotive system

IMPULS | BB |REGULATOR | BB |LOCOMOTI | MM |REGULATED
OF CNS S VE SYSTEM MOVEMENT
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Analyzatory

sAnalyzatory |.druhu: jsme schopni rozlisovat v CNS a pomahaji nam pfi rozhodovani a rizeni
pohybove cinnosti

a) zrakovy analyzator: - zrakova ostrost (staticka, pohybova)
- prostorove videéni (hloubkove videni): fyzicka zatéz narusuje
odhad zejména vertikalniho pohybu

b) sluchovy analyzator: podminuje kvalitu transportu zpétné vazby

c) vestibularni analyzator: zachycuje polohu hlavy v prostoru

d) kinesteticky analyzator: rozliSovani silovych, prostorovych a ¢asovych parametr( pohybu
e) somatosenzoricky analyzator: tlakovy, dotykovy, tepelny senzor v kizi

f) Casovy analyzator: rozlisovaci schopnost CNS je rozhodujici pro spravné nacasovani
pohybu

s Analyzatory Il.druhu: maji vyssi rozlisovaci schopnost, ale nejsme schopni je vyuzivat CNS.
Pracuji na principu servomechanismu, kdy pomoci prednich a zadnich korenu misnich
upravuji svalovy tonus behem jednotlivych pohybu.

a) svalova vreténka

b) Golgiho Slachova téliska

c) Ruffiniho téliska v kolennim kloubu
d) Pacciniho téliska v kloubnich vazech
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Analyzers

2Analyzers Type 1: possible to be differentiated within central nervous system; they help
us to decide and control locomotive activity

a) Visual analyzer: - sight sharpness (static, motional)
- spatial sight (in-depth sight): physical effort distorts
estimation,
mainly of vertical motion
b) Audio analyzer: influences quality of feedback transmission
c) Vestibular analyzer: records position of head in space

d) Kinesthetic analyzer: differentiating force, spatial and temporal parameters of
motion

e) Somato-sensory analyzer: pressure, touch, thermal sensors in skin

f) Temporal analyzer: differential ability of central nervous system is crucial for correct
timing of movement

sAnalyzers Type 2: bigger differential ability but unable to be used by central nervous
system. They function on the basis of servomechanism when muscle tones during
individual movements is adjusted with the help of front and back spinal roots.

a) Muscle spindles

b) Golgi sinew apparatus

c) Ruffini corpsules in knee joint

d) Paccini corpsules in joint ligaments
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Regulatory

a) Kinesteticko-diferenciacni schopnost: schopnost vnimani a rozlisovani polohy
a pohybu vlastniho téla, ¢i jednotlivych segmentu.

b) Rovnovahova schopnost: schopnost udrzet télo stabilné v nestabilni poloze.
Rozdélujeme na statickou a dynamickou rovnovahu. Staticka je

V V oV

V V oV

opory, avsak pomoci vétsinou odstredive sily se nad misto opory opét vraci
(napr. sjezdové lyzovani, silnicni motocykly, atd.).

c) Rytmicka schopnost: schopnost rytmické realizace pohybu.

d) Orientacni schopnost: schopnost prostorového reseni pohyboveho ukolu.
Rozhoduje presné a rychlé zachyceni vsech dostupnych informaci a rychlost

rozhodovani.
e) Dalsi schopnosti:
- anticipace: predvidani pohybu soupere ci vyvoje hry
- docilita: schopnost rychle a presné se ucit novym dovednostem
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Regulators

a) Kinesthetic-differential ability: ability to feel and differentiate position and
motion of one’s own body or its individual parts.

b) Balance ability: ability to hold body balanced in a unstable position. We
differentiate between static and dynamic balance. Static balance is
characterized by the center of gravity above the place of support (e.g.
headstand, weight in one-leg forward bend, etc.). Dynamic balance means
that the center of gravity is deviated from the place of support, however, it
is returned above the place of support, usually due to centrifugal force (e.g.
downhill skiing, road motorcycles, etc.).

c) Rhythmical ability: ability to carry out movement rhythmically.

d) Orientation ability: ability to solve locomotive task within space. Exact and
quick recording of all information available and quick decision making is
crucial.

e) Other abilities:

- anticipation: anticipating opponent’s movement or progress of game
- docility: ability to learn new skills quickly and precisely
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Vlastnosti pohybové soustavy

Kloubni pohyblivost: nekteré pohyby nelze provest bez
dostatecné miry kloubni pohyblivosti, avsak prilis velky
kloubni rozsah muze pozdéji pusobit neprijemné zdravotni
problemy.

Svalova sila je rozhodujici pro nektere cviky napriklad ve
sportovni gymnastice. Opéet vsak prehnana silova vybavenost
je vetsinou kontraproduktivni.

Pro dane sporty je tedy vhodna optimalni sila a také optimalni
kloubni pohyblivost.
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Qualities of Locomotive System

Moveability of joints: some movements cannot be done
without sufficient moveability of joints, however, too big
scope of joint moveability can later cause health problems.

Muscle force is crucial for some exercises, for instance in
sports gymnastics. However, as stated above, extensive
muscle force is usually contraproductive.

Thus, optimum force and joint moveability is preferable for
given sports.
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Diagnostika obratnostnich schopnosti

Skok na presnost

Skok vzad

Pohyby prstl

Kutaleni tfi mich

Vyhazovani a kutaleni v leze
Asynchronni prace pazi

Test nerytmického bubnovani
Test orientaCnich schopnosti

Iowa brace test
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Facility Abilities Diagnostics
Precise jump
Backwards jump
Finger movements
Rolling three balls
Throwing up and rolling when lying
Asynchronous arm operation
Non-rhythmic drumming test
Orientation abilities test

Iowa brace test
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Dllezité pojmy pfi rozvoji kloubni pohyblivosti

Silové schopnosti agonistu: uplatriuji se u aktivni pohyblivosti, kde
zabezpecuji dosazeni krajni polohy.

Svalovy tonus: agonisté a antagonisté jsou ovlddadni tzv. gama inervaci,
kterd zabezpecuje zvyseni tonusu agonistl a sniZeni tonusu antagonistu.
Pri rozvoji kloubni pohyblivosti by mel byt sval maximalne uvolneny tzn.
gama aktivita co moznd nejmensi. Proto je vhodné mezi protahovanim
provadet uvolnovaci cviceni v podobé protrepavani a vyklepavani.
Napinaci reflex: vznika pri nahlém pohybu natahujicim sval, svalova
vretenka vyvolavaji urcitou reflexni kontrakci natahovaného svalu
(antagonista) a zdroven dochazi ke zmirneni aktivity v agonistech = pri
ro}zrlvoji pouzivat predevsim tahova cviceni aby nedochazelo k napinacimu
reflexu.

Ochranny utlum: vznika pri mohutné kontrakci u agonisti (impuls vychadzi
ze slachovych telisek a vede k ochabeni napinaného svalu - obrana pred
pretrZzenim slachy) = toho se vyuziva predevsim u postizometrickych
metod, kdy je sval po kontrakci jeste urcitou dobu ochably. Dalsi mozZnosti
snizeni svaloveho napeti je vydech, kdy po vydechu dochazi ke snizeni
svalového tonusu. Pri pomalem protahovani svalu zpusobuje pohled vzhtru
zvyseni svaloveho tonusu a pohled dolu jeho snizeni.
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Basic Terminology in Developing Joint Moveability

Force abilities of agonists: they get involved in active moveability where they
secure reaching limit position.

Muscle tone: agonists and antagonists are controlled by so-called gama innervation
which secures increasing tone of agonists and decreasing tone of antagonists.

When developing joint moveability, the muscle should be maximum relaxed, which

means that gama activity is as low as possible. Therefore it is desirable to carry out
relaxing exercises in the form of shaking in between stretching.

Stretching reflex: appears with a sudden movement that stretches the muscle,
muscle spindles evoke certain reflex contraction of the stretched muscle
(antagonist) and at the same time the activity in agonists is lowered = traction
exercise should be used while developing not to evoke stretching reflex.

Protective loss: appears with strong contraction of agonists (impulse comes from
massive contraction of agonists (impulse comes from sinew corpsules and results in
weakening of the stretched muscle - protection from sinew tearing) = this is used
mostly with post-isometric methods when the muscle is still weakened after
contraction. Another form of releasing muscle tension is breathing out; muscle tone
is decreased after breath-out. When stretching muscles slowly, looking up increases
muscle tone while looking down decreases it.
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