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WHAT HAS AN INFLUENCE ON STRENGTH ABILITIES
IMPROVEMENT IF TRAINING INTENSITY IS OVER 90 % OF
MAXIMAL POWER OUTPUT?

CO VPLYVA NA ROZVOJ SILOVYCH SCHOPNOSTI AK TRENUJEME
S INTENZITOU NAD 90 % MAXIMALNEHO VYKONU ?

Vanderka, M. - Longova, K.

Comenius University in Bratislava, Faculty of PlegdiEducation and Sports,
Department of Track and Field, Slovakia

Key words: squat jumps, power, rate of force developmentloske strength,
periodization

Purpose: The effects of two different types of periodizatwith training
intensity over 90 % of maximal power output (Pmax)d also influence of
strength training experiences on the lower bodgnsfth parameters changes
were investigated.

Method: 78 moderately trained university students took pathe study.
Their average age was 21.9+2.5 years and weight5d3+9.5 kg. Sample
consist of two experimental groups (EX1, n=23; EK220) and control group
(CON, n=35). 8 weeks of training was divided to tfeor weeks mesocycles.
EX1 during the 1st four weeks performed 8 sets 4méps in each of squat
jumps training with maximal effort in concentricgge with weight of barbell at
the level of 100 % Pmax. During the 2nd four wettles/ performed 4 sets and
8 reps with 20 % lower load. EX2 group used reveesodization by the same
volume, from lighter weights to heavier. Subjecgsried 3 times per week, total
32 reps per session, all over 90 % actual maxiroalep output controlled by
FitroDyne device. Peak mean power in total conceminase (Pmax) of squat
jump, maximal isometric force (Fmax) and rate atédevelopment (RFD) in
0-50 and 0-200 ms from beginning of MVC were meedunefore and after
period of training. The results were compared usomg way analysis of
variance with repeated measures (p<0.05).

Results: It was found that the combinations with increasofgbarbell
weight are better for Pmax and RFD200. Pmax tota#haecement was
significant in both groups (p<0.01; EX1 13 %, EXB %). At the end of
experiment after 8 weeks of training these gairgemsed at EX1 97.3 W
against EX2 190.9 W (p<0.01). Total improvementR#¥D200 of EX1 was
1,23+0,68 N.ms-1 (34,5 %; p<0,01), EX2 1,89+0,8tndt1 (56,8 %; p<0,01).
Both designs had a similar but significant, compareontrol group, positive
effects on Fmax and RFD50. But when subjects ofi exiperimental groups
were divided on experienced and non experiencestrangth training, there
were found significantly greater gains of subjestth former regular strength
training. In Pmax it was 250 vs. 80 W (p<0.01) anéRFD50 1,3 vs. 0,8 N.ms-
1(p<0.05) and RFD200 2,4 vs. 1,6 N.ms-1(p<0.01).



Conclusions: It can be concluded that better loading to maxameak
power output in squat jump and rate of force dgualent of interval 0-200 ms
of maximal isometric contraction necessitates tleeiogization of training
routine which started at the lowest weight where itltensity over 90 % of
actual Pmax could be reached. Important resultsakse@ significantly greater
enhancement in Pmax and RFD50 and RFD200 in thdgecds that had been
experienced in regular strength training.



CO VPLYVA NA ROZVOJ SILOVYCH SCHOPNOSTI AK
TRENUJEME S INTENZITOU NAD 90 % MAXIMALNEHO VYKONU?
WHAT HAS AN INFLUENCE ON STRENGTH ABILITIES IMPROVEIENT IF TRAINING
INTENSITY IS OVER90% OF MAXIMAL POWER OUTPUT?

Vanderka, M. - Longova, K.

Univerzita Komenského v Bratislave, Fakulta telgsgehovy a Sportu, Katedra
atletiky, Slovensko

KPucéoveé slova: periodizacia, vykonové maximum, silovy gradient,
maximalna sila, polodrep vyskok

Cieglom vyskumu bolo zisfi i¢innog” dvoch modelov periodizacie
sintenzitou zéaZzenia nad 90 % najvySSieho priemerného vykonu
v koncentrickej fdze pohybu (Pmax), ako aj vplyeqohadzajucich skdsenosti
so silovym tréningom na zmeny vybranych paramesitmvych schopnosti. 1Slo
o trojskupinovy casovo subezny pedagogicky experiment v trvani 8ntyz
s frekvenciou podnetov 3 krat tyzdenne. Sledovaie snajvySSi priemerny
vykon v celej koncentrickej faze pohybu merany upsbvanej diagnostickej
sérii (Pmax), maximalnu izometricka silu (Fmax)jepnerny silovy gradient
(RFD) v intervaloch 0-50 a 0-200 ms odcizgku maximalnej izometrickej
kontrakcie. Subor tvorili Studenti FTVS UK (n=78) ®znou Uroiiou
trénovanosti v oblasti rozvoja silovych schopnoBtiemerny vek probandov
bol 21.9+2.5 roka a telesna hmottios5.3+9.5 kg. Boli rozdeleni do troch
skupin zamerno nahodnym vyberom (EX1, n=23; EX2200=CON, n=35).
Prva experimentalna skupina (EX1) realizovala’azanie prvé 4 tyzdne
s vySSou hmotnesu (na urovni Pmax) a potom druhé 4 tyzdne s nizSou
hmotnosou (0 20 %) doplnkove] Zaze €inky), druhd skupina (EX2)

v opanom poradi. Kontrolna skupina nevykonavala zZiadrsiesmaticky silovy
tréning. K'icovym a zarove aj originalnym prvkom experimentu bolo udrzanie
intenzity zaazenia nad 90 % z aktualneho Pmiaxsme kontrolovali v tréningu
pomocou zariadenia FitroDyne. Celkovo vyhodnejS@oliadu pdiatocnych,
ale aj celkovych prirastkov v parametri Pmax a RBID2a javi periodizacia,
kde spgiatku vyuZivame nizSie hmotnostinky, no neskor je potrebné ich
zvySovd az do Urovne Pmax. Vyznamne sa ndindosti vybuSného
posilhovania podiéali predchadzajuce skusenosti s objemovym silovym
tréningom. U probandov, ktori tieto skldsenosti madili prirastky v Pmax,
RFD50 a 200 vyznamne vySSie ako u tych bez predetidgeceho pravidelného
silového tréningu.



INDIVIDUALIZATION OF WEIGHTLIFTING TRAINING
ON THE BASE OF BULGARIAN METHOD
INDIVIDUALIZACIA VZPIERA CSKEHO TRENINGU NA ZAKLADE MODIFIKACIE
BULHARSKEJ METODY

Fec, R.

Pavol Jozef Safarik University in Kosice, InstitafePhysical Education and
Sport, Slovakia

Bulgarian weightlifting trainer Ilvan Abadjiev wasne of the most
successful trainers in the world. His principles tdining are known as a
Bulgarian method. A shortcoming of this methodhigh risk of injury. Hence,
Bulgarian method needs some modification to deerg&sk of injury. We
recommend frequent trainings twice a day 6 timesagek, division of training
days on hard and light days (altering 3 light arfth8 days) with snatch, clean
and jerk and squat on hard days and power snagem @nd power clean and
jerk on light days and using principles of max flay to incorporate only into
the morning training. The same exercises likenm morning are suggested to
use in the afternoon training. However, max traniweight which is
approximately 85 — 90% of max for day is adviseduse. Front squat is
proposed to use only in the morning hard days weight equal to max for day
weight of clean and jerk. There are various modifans in the training
designed for different kind of weightlifters to opize training according to
their individual needs in the article.



INDIVIDUALIZACIA VZPIERA CSKEHO TRENINGU NA ZAKLADE
MODIFIKACIE BULHARSKEJ METODY
INDIVIDUALIZATION OF WEIGHTLIFTING TRAINING ON THE BASE OF
BULGARIAN METHOD

Feé, R.

Univerzita Pavla Jozefa Safarika v KoSiciach, Usilesnej vychovy a Sportu,
Slovensko

Bulharsky tréner Ivan Abadjiev bol jednym z nag&pejSich trénerov
sveta. Jeho tréningové principy su zname ako Bsildametdda. Nedostatkom
Bulharskej metddy je vysoky vyskyt zraneni. Bulkérsnetédu je potrebné
modifikova’, aby sa zniZilo riziko zraneni. Odpgaine ¢asté tréningy 2x do
dina 6x do tyZzda, rozdelenie tréningovych dni mazké d’ahké (striedajuc 3
l'ahké a ¥azké dni) s vykonavanim trhu, nadhodu a drepovdiprg’azké dni
atrhu anadhodu do polodrepurahké dni, pouzivanie principu denného
maxima v dopolutiajSich tréningoch. V poobgadjSich tréningoch odpotame
vykonavad rovnaké cwuienia ako dopoludnia. AvSak v popohajSich
tréningoch odporiame pouZivéa maximalnu tréningovd hmotn@sktora tvori
priblizne 85 — 90% z denného maxima. Drepy vpredurimujeme vykonava
v dopoludiajSich tréningoch vazké dni s hmotnd@su rovnajucou sa dennému
maximu pre nadhod. ¥lanku su navrhnuté viaceré modifikacie tréningu pre
rézne typy Sportovcov aby sa optimalizoval trénpagl'a ich individualnych
potrieb.



OUTCOMES FOR SQUAT IMPLEMENTATION INTO STRENGTH
TRAINING
VYCHODISKA UPLATNENIA DREPU VPOHYBOVEJ AKONDICNEJ PRIPRAVE

Buzgd, G?- Novosad, A - Keszegh, P - Sillik, G.* - Titurus, M.

! Comenius University in Bratislava, Faculty of PlegdiEducation and Sports,
Department of Sport Kinanthropology, Slovakia
*Slovak Weightlifting Federation, Slovakia
®Comenius University in Bratislava, Faculty of PlogdiEducation and Sports,
Department of Track and Field, Slovakia
*Comenius University in Bratislava, Faculty of PlogdiEducation and Sports,
Slovakia

Aim of the study is to point out the possibilitie$ lower extremities
strength skills improvement by means of improvitg fperformance of the
training tool and also by determining training whies used for the
intensification and optimalisation of loading insigance training. The
conclusions are aimed to add the knowledge of apgplgquats within training
sessions to improve strength skills.

The aim of this research was to study the efféet short-term deep squat
skill training on strength and power. Eleven malg/gical education students
(22,1 years old, s=1,52) with no experience of degat training volunteered
for the study. The experimental programme consistetiskill training sessions
within one week focused on deep squat techniquetreltwas no control group.
Maximal isometric strength (ISOmax) and the ratéoofe development (RFD)
of the initial 200 ms of the squat exercise perfednat different knee angles
(50°, 90°, 140°) were assessed using a force phatedays before and after the
training week. The highest values of mean powaral® within the whole deep
squat diagnostic set (DS) and the average of al baean power values
achieved at given loads (Pmean) were monitored wath isoinertial
dynamometer. Also load mass (m), velocity (v) aadge of motion (ROM)
were recorded during Pmax and averaged from allaiAnteals. As to results,
ISOmax at 50° and 90° increased significantly by5809(p<0.01) and 73.8N
(p<0.05), respectively. No significant change oDiax was found at 140°
(45.6N). Similarly, statistically significant incees of RFD were registered at
50° and 90° (0.42N.riflsand 0.47N.miS, respectively, p<0.01) but not at 140°
(0.17N.m&). These improvements at lower knee angles seebe ttraining-
specific adaptations to deep squat skill trainiipere were no significant
changes of Pmax (27.5W) and related biomechaniaednpeters Am=7.6kg;
Av=2cm.§', AROM=2.1cm). Increases in Pmean38.8W) and the average
velocity (Av=2cm.$") were statistically significant (p<0.01). The iease in
average ROM was not statistically significanROM=3.2cm). Already 4 skill
training sessions within one week seem to be seffidor the improvement of
deep squat technique translating into increasedgtin and power performance.

-10-



The parameter of mechanical power seems to bé&abkutool for high-
quality training intensification for the purpose sfrength and speed skills
improvement. However, the recommendations for tpglieation of training
stimuli with the intensity over 90% of maximal paw®gether with maximal
effort, call for the identification of other traig variables and the determination
of those biochemical parameters which could be gingnmore even with a
stable power.

The aim was to find out the differences betweean tiiaining markers
when performing halfsquat-jump of 90 % maximal povistensity during
different loading size. We assumed the number pétreons performed at the
intensity over 90% of maximal power to decrease wtiee external loading
should increase. We also assumed velocity and rahgeotion of different
body positions to decrease.

Ten physical education students (active) (21-24sye#&d) whose power
training included a concrete training tool. Fitryi2 Premium was used to
obtain the data.

The initial diagnostic set (DS) used for the madimppower (Pmax) and
“+90% of Pmax zone” determination was conductefirstt. After that, loading
set (LS) with external load at the lower zone vafugV) with the highest
power value (HPV) and with external load at thearggone value (UZV) were
performed. The number of repetitions within loadis®t was not prescribed.
However they were limited by the value of actualvpo More than 90 % of
actual maximal power value decrease in LS wassst#teacompletion of loading
set.

The results show a decrease of repetitions witreasing external loading
of a concrete zone. 11.4 repetitions over 90% tdadanaximal power were
conducted at LZV (m=83kg, v=95,1cri,ss=64,0cm). 10.4 repetitions were
performed when the external loading was maximal ggowalue of DS
(m=101kg, v=82,2cm’s s=60,3cm). 4.9 repetitions were done at UZV
(m=130kg, v=62,7cm’s s=54,0cm).

The difference between the number of repetitioerdopmed with load at
lower zone value and with load at the highest Praxe of DS is very small.
We assume that the reason of this is either higalityuof the exercise
performance when using lighter weights or less Bgpee with the exercise
performance with heavier weights. Other possiblplanation would be the
imbalance of smaller difference between weighedifat Pmax of DS and that at
lower zone value (18kg) when compared to the weaglimax of DS at higher
zone value (29kg). It could be concluded that maemnvelocity, load, mean
power and range of motion are the same as thegdatad from initial DS. The
deviation from DS could result from the actual etaf sportsman and their
predisposition for the loading set performance. Timportant thing is the
finding of different number of repetitions at loadisets performed at 90 and
more % of the actual power with loadings in theezower 90 % of the highest
power in DS. Apart from planning and targeting odirting sessions (the
improvement of speed and strength component), atss important to respect
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the size of loading, velocity of movement and a&ding intensity. The number
of repetitions at which is the athlete still alidekeep high power performance in
loading sets depends also on actual state of athlet

The results confirmed the needs for training imdialization from the
point of loading size, velocity and range of motiand keeping the loading
intensity at loading sets (based on the performanhcepetitions at 90 and more
% of the actual maximal power).

The analysis of biomechanical parameters of l@gadione +90% of
maximal mean power of DS, when using such a trgimmode that we used in
the study, showed the importance of variables diffeation. Because squat by
itself can be performed various ways, the choictadhing mode (in our case it
was the way of squat performance from the pointaofe of motion, velocity
and the presence of “flight” phase in concentriagghof movement) needs to be
respected when we are to optimize the loading.

The aim of this study was to find the differenbetween biomechanical
parameters of speed and strength skills during omariways of squat
performance (knee bend to heel rise, knee bendhtp,jsquat to heel rise, squat
to jump). Twelve athletes of various sport discipb and mean decimal age of
23.14 years were recruited. The subjects underaratterm of practice and
improvement of complex training modes, squat inetld

They performed four tests of a diagnostic set. Bionanical parameters
and the markers of speed and strength skills duvimgous ways of squat
performance were monitored. The subjects performeliagnostic series until
reaching the loading at which the power decreasel@n90% of maximal mean
power (Pmax). This approach helped us find out léwel of Pmax and to
determine loading zone of more than 90% of maxipaiver. Fitro Dyne
Premium was used to monitor the power and othex @etlocity of movement,
trajectory of movement).

Apart from the final data from the diagnostic d®vive also chose various
indices of the variables monitored for the comparief different ways of squat
performance (IndexRpmax’; Index R q; Index ,R*; Index "R pigg"; INdeXx
"R"). These indices were used for the comparison efitfiportance of the
relationship of the monitored parameters in diffierenits of measure. The
indices represented the ratio of variation extehdhe parameter monitored
(Pmax, m, v, Ry and decrease of velocity within 1 kg in the zonarenthan
90% of Pmax of DS) to the maximal value of all tbgistered ones and to the
average of values of DS of training tools monitored

The results confirmed statistically significant fdiences of the
parameters using selected training tools. The oofi@isciplines depended on
evaluation criteria of selected biomechanical patam The values of maximal
mean power reached in a diagnostic series deperwhinthe way of squat
performance were found statistically significantase of all the biomechanical
parameters. The indices allowed to find the vamatratio of the selected
parameters. Their valueRp,ox (0,184 +0,074),R,, (0,367 %0,063) andr,
(0,292 +0,079) show that the variation ratidRgf,.x Wwas lower tharkr,, and R,,

-12-



which indicates that the power was approximatelg #ame, however the
velocity and external loading were not that stablée assume that when
selecting a training tool for the intensificationdaoptimalization of the loading,
monitoring only one parameter is not enough andhallother variables should
be monitored as well.

The presentation of the results was meant to sth@wvpossibilities of
increasing the level of lower extremities strengjfils by means of improving
the way of selected training tool performance. iée avanted to determine the
training variables used during the loading intaoatfon.

To conclude it is important to mention that oundings should be verified
by further research and as such these resultsghettbken only as partial ones,
because of the small number of participants.

-13-



VYCHODISKA UPLATNENIA DREPUV POHYBOVEJ A KONDI CNEJ
PRIPRAVE
OUTCOMES FOR SQUAT IMPLEMENTATION INTO STRENGTH TRNING

Buzg6, G?- Novosad, A - Keszegh, P - Sillik, G.* - Titurus, M.

! Univerzita Komenského v Bratislave, Fakulta telgsgiehovy a Sportu,
Katedra Sportovej kinantropologie, Slovensko
*Slovensky zvéz vzpierania, Slovensko
Univerzita Komenského v Bratislave, Fakulta telgsgiehovy a Sportu,
Katedra atletiky, Slovensko
*Univerzita Komenského v Bratislave, Fakulta telgsgiehovy a Sportu,
Slovensko

Cielom prispevku je poukagana moznosti zvySenia urovne silovych
schopnosti dolnych k@atin prostrednictvom skvalitnenia spésobu vykonania
vybraného tréningového prostriedku a zatoveleterminova tréningoveé
premenné pri intenzifikacii a optimalizaciitzgenia v silovej priprave. Vystupy
vyskumnych sledovani by mali dopinvychodiskové informacie pri uplatneni
drepu v pohybovej a kontliej priprave v intenciach rozvoja silovych
schopnosti.

Pri sledovani moznosti zvySenia Urovne silovydiopoosti cez zvySenie
kvality vykonania tréningového prostriedku sme immlali kratkodobu
tréningovd Studiu. Cimm bolo zistt vplyv kratkodobého pohybového
programu nacviku hlbokého drepu na parametre stlo\schopnosti. Sledovali
sme zmeny hodndt maximalnej izometrickej sily (1IS®wna gradientu sily
v ¢asovom intervale 0-200ms (RFD) pri roznych uhlookrpenia v kolennom
kibe (50°, 90°, 140°). Porovnavali sme vybrané bidmecké ukazovatele
silovych schopnosti na drovni najvy$Sej hodnoty emerného vykonu
v diagnostickej sérii (Pmax), ako aj priemerné haigrsledovanych parametrov
za celd diagnosticka sériu (DS). Do sledovania bmdimernym vyberom
zaradeni Studenti FTVS UK (n=11) s priemernym chlogickym vekom 22,1
roka (s=1,52). Kritériom vyberu bola absencia skosé s
vykonavanim hibokého drepu. Experimentadiyitel’ predstavoval kratkodoby
pohybovy program nécviku s realizaciou 4 tréningivyednotiek. Sledovanie
sme uskuténili bez kontrolnej skupiny. Pri merani vybranycargmetrov sme
pouzili diagnostické zariadenia Fitro Force Pld&0Omax, RFD) a Fitro Dyne
Premium (Pmax, DS).

Vysledky ukazuju signifikantné zvySenie (89,5N«0p01) v pripade
ISOmax pri hlbokom drepe (ISOmgy. Podobne vyznamné zmeny (73,8N;
p<0,05) nastali v ISOmax pri polodrepe (ISOmgx Nesignifikantny rozdiel
(45,6N) bol registrovani v pripade vysokého drd@Dfnaxo-). Hodnota tohto
prirastku predstavuje skoro polonil zmenu v porovnani s ISOmgx Pri
hodnoteni prirastkov RFD (0-200ms) sme registrogaditisticky vyznamné
rozdiely pri 50°- a 90°-ovom uhle pailania kolena (p0,01). Zmeny boli skoro
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identické v pripade hlbokého drepu 0,42N'mgRFDs) a v pripade
polodrepu 0,47N.ni5 (RFDyo?). Pri vysokom drepe (RRR) neboli namerané
signifikantné zmeny (0,17N.im%

Pri hodnoteni vybranych biomechanickych parametno® Grovni
najvyssej hodnoty priemerného vykonu v DS nebogisteované Statisticky
vyznamné zmenyAPmean=27,5WAm=7,6kg; Av=2cm.§', AROM=2,1cm).
Statisticku signifikanciu zmien v3ak ukazuje hodmi¢ rozdielov merani celej
DS v parametri vykonu (Pmean=38,8\W;0p01) a priemernej rychlosti pohybu
(Av=2cm.$§"; p<0,01). V pripade rozsahu pohybu (ROM) nebol zazmamg
vyznamny rozdiel AROM=3,2cm), registrova vSak tendenciu pozitivheho
vplyvu tréningu.

Predkladané vysledky potvrdzuju pozitivny vplyv atkodobého
pohybového programu nacviku hlbokého drepu na skeud parametre silovych
schopnosti. Nazraju, Ze na signifikantné zlepSenie vybranych patesaesu
post&ujuce uz 4 tréningové jednotky nacviku techniky dkého drepu.
MbZeme skonsStatovaryznamnejSie zmeny v ukazovideh ISOmax a RFD pri
vassej miere pokfenia kolenného fbu (50°, 90°) av pripade vyhodnotenia
celej DS s predpokladom zmien leasti DS (pravdepodobne len pri nizSich
hmotnostiach).

Parameter mechanického vykonu pésobi t byukazovatéom,
prostrednictvom ktorého je mozné zabe&mpe kvalitnd intenzifikaciu
tréningového z&azenia v prospech rozvoja rychlostno-silovych sdosg.
Odporania autorov pre aplikaciu tréningovych podnetavtsnzitou nad 90%
z aktualneho, najvysSieho vykonu s@asnou poziadavkou maximalneho usilia
vSak otvaraju problematiku presného stanovenia trgath tréningovych
premennych a potrebu determinacie vybranych bioar@ckych parametrov,
ktoré mbézu vykazowavysSiu variabilitu aj napriek pomerne stabilnephoty
vykonu.

Cielom sledovania bolo zistirozdiely medzi vybranymi tréningovymi
ukazovatémi pri cviceni polodrep-vyskok v zone nad 90% z vykonového
maxima pri réznych Ji&ostiach odporu. Predpokladali sme poklesitpo
opakovani vykonanych s vykonom nad 90% z najvyB&ejnoty aktualneho
vykonu s pribudajucou hmotntmu vonkajSieho odporu v zéne nad 90% z
vykonového maxima. Zaroiiesme predpokladali pokles rychlosti a rozsahu
pohybu medzi pracovnymi sériami vykonanymi na r@mypoziciach
sledovanej zony.

Vyskumny subor pozostaval z aktivne 3portujicitiiéntov FTVS UK
(n=10) vo veku 21-24 rokov, ktori mali vo svojejosiej priprave zahrnuty
vybrany tréningovy prostriedok. Ako hlavnu metoédiskavania Uudajov sme
pouZili diagnostické zariadenie Fitro Dyne Premium.

Po vykonani vstupnej diagnostickej série (DS)r&tbola vychodiskom
pre zistenie najvysSej hodnoty vykonu (Pmax) aastanie zony +90% z Pmax,
sme vykonali pracovné série (PS) $kat’ou vonkajSieho odporu na spodnej
hranici zény (SHZ) na arovni najvysSej hodnoty vgidNHV) a s odporom na
hornej hranici zony (HHZ). V pracovnych sériach egkli probandi opakovania
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bez predpisaného ¢toi, limitovani vSak boli prave hodnotou aktualneho
vykonu. Pokles hodnoty vykonu pod 90% z aktualngy$&ej hodnoty v PS
znamenal koniec pracovnej série.

Vysledky vyskumu referuji o poklese g opakovani s narastajucou
velkos'ou vonkajSieho odporu v sledovanej zéne. Na SHZomgk probandi
v priemere 11,4 opakovani nad 90% z aktualne ngighé vykonu (m=83Kkg,
v=95,1cm.8, s=64,0cm). Pri &osti vonkajsieho odporu na Grovni najvyssej
hodnoty vykonu z DS vykonali probandi v priemere4l6pakovani (m=101kg,
v=82,2cm.¢g, s=60,3cm), kym na udrovni HHZ v priemere 4,9 opeko
(m=130kg, v=62,7cm’5 s=54,0cm).

Zaujimavy je maly rozdiel gtu opakovani vykonanych s hmotrios na
spodnej hranici zény a s hmottios na drovni najvyssej hodnoty zony Pmax z
DS. Predpokladame, Ze tento vysledok vychadza zSeyydrénovanosti
probandov na nizSich hmotnostiach, resp. z mehdsienosti prace s vysSimi
hmotnosami s vybranym tréningovym prostriedkom. Tento gysk moZze
logicky vychadzé aj z nerovnomerného rozpatia zény. Myslime tym $hen
rozdiel medzi hmotna®u na Urovni Pmax z DS a hmotfos na spodnej
hranici zény (18kg) v porovnani s hmottfiogs na uUrovni Pmax z DS a
hmotnosou na hornej hranici zény (29kg). Mohli by sme zhirze sledované
ukazovatele v podobe rychlosti pohybul'kasti odporu, priemerného vykonu a
rozsahu pohybu v podstate kopiruji Udaje zo vsjuplegnosticke) série.
Pripadné odchylky od udajov z diagnostickej sér@&unby’ z dévodu zmeny
aktualneho stavu Sportovca a momentalnych dispgaicvykonani pracovnych
sérii. Za dolezité vSak povazujeme zistenie romgiel p@tov opakovani v
pracovnych sériach vykonanych nad 90% z aktualngkonu pri hmotnostiach
v zone nad 90% z najvySSej hodnoty vykonu v DS. $pertovd prax je
nesmierne délezité uvedoimisi, Ze z dovodu optimalizicie tzgenia je
potrebné reSpektovaokrem cielenosti pripravy (rozvoj rychlostnej Mgz
alebo silovej zloZzky) vigkos™ odporu, rychlog pohybu a aj intenzitu Zazenia v
podobe hodnét vykonu. Pet pokusov pri ktorych je Sportovec schopny drza
vysoku Urové vykonu v pracovnych sériach (odpoamé je nad 90% z
aktualneho vykonu) su vSak determinované okrem spaigich premennych a;
momentalnymi dispoziciami, resp. aktualnym stavportdvca.

Predkladané vysledky potvrdili potrebu individudktie z#dazenia z
hradiska vékosti odporu, rychlosti a rozsahu pohybu a udrigvantenzity
za’azenia v pracovnych seériach na zaklade vykonanagkaani nad 90% z
aktualne najvysSieho vykonu, ktorych ¢pb je vSak zavisly od ostatnych
sledovanych premennych, ako aj od momentalnyctodisp Sportovca. HlbSia
analyza vybranych biomechanickych parametrov pragpovzony +90%

Z najvysSej hodnoty priemerného vykonu z DS pri inarolenom tréningovom
prostriedku zarove nazndila problematiku moznej diferencie sledovanych
premennych v zavislosti od vyberu tréningového fiedku. Samotny drep
ponuka rézne alternativy realizacie. Preto pri roplizacii z@laZzenia treba
reSpektové aj vyber tréningového prostriedku - v naSom prgeapbsob



vykonania drepu, tak zZ’adiska rozsahu pohybu, ako aj Zadiska rychlosti
a pritomnosti letovej fazy v koncentrickejsti pohybu.

Cieflom bolo zisti rozdiely medzi vybranymi biomechanickymi
parametrami rychlostno-silovych schopnosti pri k@dn spésobov vykonania
drepu (podrep do vyponu, podrep do vyskoku, drepviiponu, drep do
vyskoku). Do vyskumného suboru boli zaradeni prdbam=12) réznych
Sportovych Specializacii s priemernym decimalnynkove k datumu merania
23,14 rokov. Probandi zaradeni do vyskumného subbrolvovali semester
spolanej pohybovej pripravy. Obsahom pohybovej pripravyl nacvik
a zdokon&ovanie komplexnych tréningovych prostriedkov vrétairepu,cim
sa zabezpda vySSia homogenita suboru.

Pri merani biomechanickych parametrov a ukazdweateychlostno-
silovych schopnosti pri roznych spésoboch realed@repu vykonali probandi
Styri testy diagnostickej série. Absolvovali diagtickl sériu az do dosiahnutia
hmotnosti, pri ktorej klesol vykon pod 90% z registanej najvyssej hodnoty
priemerného vykonu (Pmax). Takyto postup nam unhozistit Grovei
vykonového maxima (Pmax) acdiit tak ,pracovnd, z6nu nad 90%
z vykonového maxima. Jednotlivé udaje o vykone tatogch premennych
(rychlog’ pohybu, draha pohybu) sme zaznamenavali pomoctno Biyne
Premium.

Pri porovnani vybranych spésobov vykonania drekrerm vystupnych
Udajov z diagnostického zariadenia sme zvolili Bzimdexy sledovanych
premennych (IndexRpmax ; INndex ,R; Index ,R.*; Index "R pigg'; INdeEX
"R,"), ktoré nam umoznili poroviia vyznamnog vztahu sledovanych
parametrov v roztinych mernych jednotkach. Navrhnuté indexy predstaivo
pomer varigdného rozpatia sledovaného parametra (Pmax, m,qy.afoklesu
rychlosti na 1kg hmotnosti v zone nad 90% z Pm&®&% k najvysSej hodnote
z registrovanych hodnét a k priemeru hodnét z D&l®ranych tréningovych
prostriedkov.

Podrobny vyklad indexov predloZzime vo fulltextereefii prispevku.

Vysledky vyskumu nam potvrdili Statisticky vyznamnéozdiely
sledovanych parametrov pri vybranych tréningovyabsfriedkoch. Poradia
disciplin vSak boli rozdielne v zavislosti od krifé hodnotenia v podobe
vybraného biomechanického parametra. Zistené hgdnoiajvysSich
priemernych vykonov v diagnostickej sérii v zavi$iood spdsobu vykonania
drepu boli Statisticky vyznamné vo vSetkych nanbranych biomechanickych
ukazovatéoch. Zvolené indexy umoznili blizSie zistirozdielnu mieru
variagnych rozpati jednotlivych parametrov. Hodnoty inoexRpmax (0,165
+0,069), R, (0,367 +0,063) &, (0,292 +0,079) ukazuju, #Rpnax dosiahol na
rozdiel odR, a R, menSiu mieru varimého rozpatia¢o naznauje, Ze vykony
boli priblizne na rovnakej Urovni, sprievodné paetira ako rychlasa va’kos’
vonkajSieho odporu vSak uz také stabilné neboédpokladame, Ze pri vybere
tréningového prostriedku nestasledovd len jeden parameter pri davkovani
za’azenia, ale je nutné pre dosiahnutie Ziaduceho tiefekzabezp®nia
optimalizacie zéaZenia zobadnt’ aj ostatné sledované premenné.
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Vysledkami vyskumnych sledovani sme chceli prezetamoznosti
zvySenia urovne silovych schopnosti dolnych dadim prostrednictvom
skvalitnenia sposobu vykonania vybraného tréningovgrostriedku a zarosie
determinové tréningové premenné pri intenzifikacii a optimatid za’azenia
v silovej priprave. Zaverom by sme vSak chceli adér’, Ze vzitadom na malu
pocetnos suborov je Ziaduce ov€masSe zistenia a potizpredkladané vysledky
len ako ciastkové vychodiskové informacie pri individualisgatréningového
za’azenia.
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BODY WEIGHT CONTRIBUTION TO MUSCLE POWER DURING
SQUAT WITH WEIGHTS
TELESNA HMOTNOS' A JEJ PODIEL NA SVALOVOM VYKONE V DREPE SO ZAVAZIM

Schickhofer, P.

Comenius University in Bratislava, Faculty of PlegdiEducation and Sports,
Department of Sport Kinanthropology, Slovakia

Latest methods for the assessment of strengtls ski¢ based on the use
of devices that allow continuous registration ofcto parameters during full
range of contraction. Dynamometric plates repreaardlternative. These plates
have an appropriate computer equipment enablingmigtthe measurement of
force but also speed and performance by the applcaf the fundamental
mechanical principles. Another option to assessngth skills is the use of
isoinertial dynamometers. Speed, acceleration ahdr gparameters such as
power and performance can be measured using thesgeed. The problem
encountered especially with squat performing is tseto include only the
weight of dumbbells or also the weight of the sabperforming the squat in the
calculation. When squatting, the shin and feet mggimally (or does not move
at all) and so the body does not rise, which léadbe overestimation of power
and performance parameters.

Average power
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Fig.: Comparison of average power from dynamomeilate and isoinertial
dynamometer Fitrodyne.

Aim of the study was to evaluate differences mechanical power
measured on the dynamometric plate versus isaahelthnamometer FitroDyne.
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An experimental group consisted of 20 subjects (26#146,0 years, high
179,945,8 cm, weight 80,8%1,4 kg) with the history of resistance trainindl A
participants performed testing series of squat &h 40, 60, 80 a 100 kg
barbell up to 1RM. Each repetition was performedhwnaximal velocity in
concentric phase. Our results showed that the medigpower is higher when
tested withisoinertial dynamometer b275 W (23,9 %) with 20 kg, 218 W
(18,7 %) with 40 kg, 199 W (15,5 %) with 60 kg, 189(13,8 %) with 80 kg
and 124 W (10,2 %) with 100 kg. Results obtainedhwthe isoinertial
dynamometer are overestimated due to using theewholly weight in the
mechanical power calculation. During the squat,lifter is not overcoming the
entire body mass as the lower part of the legstdifted.



TELESNA HMOTNOST A JEJ PODIEL NA SVALOVOM VYKONE V
DREPE SOZAVAZIM
BODY WEIGHT CONTRIBUTION TO MUSCLE POWER DURING SQUAWITH WEIGHTS

Schickhofer, P.

Univerzita Komenského v Bratislave, Fakulta telgsgiehovy a Sportu, Katedra
Sportovej kinantropologie, Slovensko

Moderny postup pri posudzovani silovych schopngstizalozeny na
vyuzivani zariadeni, ktoré um@ju priebeznu registraciu parametrov sily v
celom rozsahu kontrakcie. Tr&dil alternativu predstavuju dynamometrické
platne, ktoré s prislusSnym gitacovym vybavenim umaija nielen meranie
sily ale pri znamej hmotnosti a uplatneni zakladnyg@ékonov mechaniky aj
ostatné parametre ako rychlas vykon.DalSiu moZnog posudzovania silovych
schopnosti predstavuju izoiteé dynamometre. Tieto meraju primarne
rychlog’ pripadne zrychlenie a z nich gadzakonov mechaniky pri znamej
hmotnosti aj ostatné parametre ako sila avykoroblEm s ktorym sa
stretdvame hlavne pri drepe j&,pri vypoctoch pouZzivé iba hmotnos ¢inky
alebo aj hmotnas cvicenca. Pri drepe totiz nezdvihame celé telo pretoze
predkolenie a noha sa pri drepe zdvihaju miniméésp. vobec¢im dochadza
k nadhodnoteniu parametrov sily a vykonu.

Priemerny vykon
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Obr.: Porovnanie priemernych vykonov z meraniayraathometrickej platni a
Fitrodyne.

Cielom prace bolo zistirozdiely vykonu pri klasickom merani pomocou
dynamometrickej platne a pri pouziti izoitveého dynamometra FitroDyne.
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Subor tvorilo 20 probandov (vek 26 8.6 roku, vyska 179,%:8 cm, hmotnas
80,8+11,4 kg) so skusentmmi so silovym tréningom. VSetci &stneni
vykonali testovaciu sériu drepuwmkou s hmotnagmi 20, 40, 60, 80 a 100 kg,
resp. do jednorazového maxima (1RM)épm s kazdou hmotnésu vykonali
drep maximalnou rychlosu v koncentrickej faze. Vysledky potvrdili vysSie
hodnoty vykonu pri izoin€énom dynamometri, ktoré vychadzaju z toho, Ze pri
drepe sa nezdviha celd hmothawi¢enca ale tento systémngu pdaita ¢o
nadhodnocuje vyggtany vykon. Toto nadhodnotenie v prospech iza@inéhno
dynamometra dosahuje: 275 W, t.J. 23,9 % pri 20 R48 W, t.j. 18,7 % pri 40
kg, 199 W, t.j. 15,5 % pri 60 kg, 169 W, t.;. 13@pri 80 kg a 124 W, t.j. 10,2
% pri 100 kg.



RESPONSEOF BONE METABOLISM TO VARIOUS TYPE
OF RESISTANCE LOADS
ODOZVA KOSTNEHO METABOLIZMU NA ROZNE TYPY
SILOVEHO ZATAZENIA

Kovarova, J.

Comenius University in Bratislava, Faculty of PlegdiEducation and Sports,
Department of Sport Kinanthropology, Slovakia

Bone is a metabolically active tissue which comigyaundergoes two
processes, namely bone formation and bone resorpfie we grow older,
around the age of 35, is the balance between tbesgeteracting processes
interrupted and the result is that more old boneisoved than newly formed.
The bone loss of both men and women then represppi®ximately 1 % per
year. Such imbalance, especially if kept untre&bedh longer period, results in
structural abnormalities and fragility. Generallyeaking, the older the bones,
more fragile they become.

Hormonal therapy, as nowadays quite an often pexfeapproach to deal
with this issue, is not however sufficient in theatment and prevention of bone
loss if an appropriate calcium and vitamin D intakel physical activity lack.

Bones do not exist in isolation but they are pafrtmusculoskeletal
system. The strength and structure of bones depertie way they are being
loaded. Bone tissue positively reacts to mechanazading of muscles. On the
other hand, decrease of physical activity or loksnascle mass (sarcopenia)
means that less demand is placed on bones whdtsrasitbone tissue loss.
Muscle activity is therefore an important factorkeeping normal function of
bones. In other words, it works the same way aB miiscles: if not used, they
diminish.

There is plenty of studies supporting the fact thachanical loading of
skeleton is very important, if not the most impattafor improving bone
mineral density. Not every physical activity haswever, the same effect on
bones. The external mechanical stimulus needs tmbenly strong enough but
also a dynamic one. Animal studies show that dyonastrains changing at fast
rates and distributed in rather unusual directiares more osteogenic than the
static ones. That is why badminton, squash pletjump are more suitable for
maintaining and improving the bone architecturéneatthan swimming, for
instance. Strength and power trained athletes haeer values of bone mineral
density than runners or swimmers. Also gymnastgatbletes participating in
martial arts have “healthier” bones than rowerswammers.

Weightlifting also seems to be a very effectiveam®for improving bone
density, particularly of upper extremities and eue®0 year old people (2 to 5
% increase per year). Weightlifting has, apart fromareasing bone density,
positive effect of lowering the incidence of falls.
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Several health problems of adult and older pebpiee their origin in the
lifestyle of their childhood. Keeping healthy fraime childhood is an important
factor of health status in the later adulthood. &ime should be to gain as much
bone density as possible mainly by means of apat@pphysical activities and
nutrition.



ODOZVA KOSTNEHO METABOLIZMU NA ROZNE TYPY
SILOVEHO ZATAZENIA
RESPONSE OF BONE METABOLISM TO VARIOUS TYPE
OF RESISTANCE TRAINING

Kovarova, J.

Univerzita Komenského v Bratislave, Fakulta telgsgehovy a Sportu, Katedra
Sportovej kinantropologie, Slovensko

Kostra je metabolicky aktivny organ a cely zivotdadza k odburavaniu
starého a tvorbe nového kostného tkaniva. Koncomt3dekady Zivota sa viac
kosti odburava ako tvori a to néko, Ze sa z kostnej hmoty straca priblizne 1 %
rocne. Takato nerovnovaha ma za nasledok tvorbu #ndlktych abnormalit,
ktoré prispievaju ku krehkosti kostnCim je kos starSia, tym sa stava
krehkejSou.

V sEasnosti ¢casto preferovany pristup, hormonalna terapia, MSek
zdravého Zivotného Stylu, dostam@ho prisunu vapnika (1500 mgi#dle
vitaminu D (400-800 1U/d® a primeranej pohybovej aktivity nie je pasipica
pri liecbe a prevencii Ubytku kostnej hmoty.

Kosti nejestvuju v izolacii, ale su &gou kostrovosvalového aparatu.
Sila a Struktura kosti je dana spdsobom ichiazavania. Kosti reaguju na
mechanické z&@zovanie svalov kladn&laopak, znizenie fyzickej aktivity alebo
strata svalove] hmoty (sarkopénia) znamena nizZ&eoky na kosti, ¢o
zapriinuje stratu kostneho tkaniva. Svalova aktivita jelatedblezita pre
normalnu funkciu kosti. Inymi slovami, je to takoav pripade svalov: ak nie su
pouZzivané, zmensSuju sa.

Existuje v&ké mnoZstvo vedeckych dbkazov otom, Ze mechanické
za’azovanie kosti je Veni dbélezité, ak nie najdblezitejSie, pre pozitivhe
ovplyviiovanie hustoty kosti. Nie kazdé &snie ma vSak na kosti rovnaky
vplyv. Externy mechanicky podnet musitbgielen dostaténe silny, ale aj
dynamicky. Stadie na zvieratach ukazuju, Zze dynkénia zaroveé rychlo sa
meniace mechanické podnety, v porovnani so statickyyvolavaju na
kostiach véSie adapténé procesy. Badminton, squash, trojskok a podolbine s
teda vhodnejSie pre udrziavanie a zlepSovanie gpatchitektiry ako napriklad
plavanie. Pre zvySovanie kostnej hmoty su pretodaBocvEenia narazového
a vybusného charakteru. Silovo avybusSne tréno¥goirtovci maju vysSie
hodnoty kostnej hmoty a hustoty v porovnani s beizcaa dihé trate alebo
plavcami. Takisto gymnasti alebo Sermiari maju ig/$odnoty kostnej denzity
ako plavci alebo veslari.

Vzpieranie sa takisto potvrdilo akolwei (¢inny prostriedok zvySovania
kostnej hmoty, hlavne hornych k&atin, dokonca aj 60 #aych'udi (nérast 2
az 5 % rone). Okrem zvySovania kvality kostného tkaniva nepieranie
pozitivny vplyv aj na zniZovanie rizika padov.
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Okrem charakteru externého stimulu hraju dolezitiohud aj intervaly
odpainku. Pozitivny vplyv cuwenia na kosti mozno zvyraznirozdelenim
celodenného c¥enia na dve rovnakgasti s odstupom 8 hodin.

Mnohé zdravotné problémy dospelych a starSfcldli maju pbévod
v Zivotnom Style detstva. Zabezjgdie a udrziavanie zdravia od raného detstva
predstavuje délezity faktor zdravotného stavu \pedssti a starobe. diem je
nadobudntl ¢o najv&Sie mnozstvo kostnej hmoty ato hlavne spravnou
pohybovou aktivitou (vhodny a efektivny spdsolbazavania kosti) a vyzivou
(najma dostatiny prisun vapnika).
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THE ADAPTATION OF NEURO-MUSCULAR SYSTEM TO
RESISTANCE TRAINING
NOVSIE POZNATKY O ADAPTACII NERVOVGSVALOVEHO SYSTEMU
NA SILOVE ZATAZENIE

Sedliak, M.

Comenius University in Bratislava, Faculty of PlegdiEducation and Sports,
Department of Sport Kinanthropology and Aging aifédtyle Diseases
Research Centre, Slovakia

Neuromuscular adaptation to resistance training H&en studied
scientifically for already several decades. Howev#re mechanisms of
adaptations are only poorly understood up to dag.partly due to the nature of
resistance training where several training pararsetan be manipulated
resulting in wide spectrum of acute reactions. Bagethe scientific evidence it
Is now clear that already a single bout of resitagxercise can act as a stressor
inducing (if properly dosed) a sequential cascadtisg with muscle
activation, subsequent acute signalling events tdudeformation of muscle
fibres, followed by acute hormonal and inflammatoegponses. In previously
untrained individuals, the initial 2-4 weeks ofitiag result in rapid increases in
muscle strength accounted for largely by adaptatianthe facilitatory and/or
inhibitory neural pathways acting at various levelshe nervous system. This
period likely involves learning the right patterh intra- and intermuscular
coordination, i.e. properly timed activation of l@taers, synergists (agonists,
muscles and muscle groups exerting a specific mewgnand antagonists (a
muscles and muscle groups that acts in opposibothé specific movement
generated by the agonist). With resistance traipirogeeding in time, training
gains, whether related to strength or muscle massrbe smaller, ultimately
reaching a plateau. Biological factors such as muBbre type distribution,
endocrinological profile, age and gender have beeoognized for its
importance in adaption to resistance training inegal, but also specifically for
weightlifting. In addition, external factors likeatronutrient intake and time of
the day of the training can also affect the fimairting outcome.

Within the last years, a new advanced researdmigges have been
introduced, e.g. transcranial magnetic stimulatéord our understanding of
neuromuscular adaptations is growing. At the samee,tthese advanced
techniques are laboratory-based and their practgadlication in real-life
settings, like weightlifting training or competitis, is, at the moment, limited.

-27-



NOVSIE POZNATKY O ADAPTACII NERVOVO-SVALOVEHO
SYSTEMU NA SILOVE ZATAZENIE
THE ADAPTATION OF NEURGMUSCULAR SYSTEM TO RESISTANCE LOADS

Sedliak, M.

Univerzita Komenského v Bratislave, Fakulta telgsgiehovy a Sportu, Katedra
Sportovej kinantropologie a Centrum vyskumu stréiena civilizachych
ochoreni, Slovensko

Nervovo-svalova adaptacia na silovy tréning jeektym vedeckého
skimania uz niekixo desdroc¢i, napriek tomu su adagt@® mechanizmy
objasnené lertiastane. StarSie metodiky, ako napriklad elektromyograsia
ukazali v niektorych pripadoch ako nedostato pre objasnenie zloZitejSich
neurofyziologickych mechanizmov.Daldim metodologickym problémom
silového tréningu je Siroké spektrum akutnych oewezirganizmus v zavislosti
od premennych ZrazZenia (intenzita, intervaly odgioku ainé). Vzajomné
porovnavanie vysledkov jednotlivych Studii je pretasto problematické,
nehovoriac o ich aplikacii do tréningovej praxe.

Existuju ale presveivé vedecké dbkazy o tom, Ze uZ jedna tréningova
jednotka adekvatnej intenzity vyvolava v organizoedl kaskadu adaptiaych
zmien. Ovplyvnené nie su len mechanizmy suvisiaceer/aciou svalov alebo
procesom &enia sa. V priebehu a hiigpo jednorazovou silovom gazeni sa
spusaju napriklad aj procesy rastu svalovej bunkyhjgjertrofie. Na to, aby sa
akékdvek adaptané zmeny stali vyznamnymi pre vykon vzpi&Eatréningové
podnety musia kiypravidelne opakované. U netrénovanych jedincowygh 2
az 4 tyzdoch tréningu je rychly narast svalovej sily pripiaoy predovSetkym
zmenam aktivacie a inhibicie neuralnych drdh nayéa Urovniach nervového
systému. Tato adagtad peridda zatia tiez @enie sa optimalnej intra- a
intermuskularnej koordinacie, napriklad v zmysleaspe casovanej aktivacie
stabilizatorov, synergistov a antagonistov. Akonin§ pokr&uje vcase,
tréningoveé prirastky v sile a/alebo svalovej hmséespomiujd. Na rovnaké
prirastky je teda potrebné dlh&asové obdobie, az sa pri dostat® dlhom
pravidelnom tréningu dosiahne addjpia strop. Biologické faktory, napriklad
pomer typov svalovych vlakien, endokrinny profigky pohlavie a iné zohravaju
rozhodujucu ulohu v rdmci adaptacie na silovy mgnDolezité pre finalny stav
tréningovej adaptacie su aj iné, povahou exterkidfg napriklad vyziva alebo
¢as dha, v ktorom sa tréning pravidelne vykonava.

V poslednych rokoch sa do vyskumu adaptacie waysiiréning zaviedli
nové metodiky, napriklad transkraniadlna magnetickimulacia, ktoré
v kombinacii s uz existujucimi metodikami prinaSapove, hibSie poznatky
o adaptanych mechanizmoch. Treba si vSak uvedyniie drvivd véSina
novych metodik si stale vyZzaduje laboratorne podhkye Praktické vyuZitie
takto ziskanych poznatkov je preto momentalne ¢iwa@hé, nehovoriac o ich
vyuZiti vo vzpiergskom tréningu, respektivetaZi.
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The aim of this study was to monitor and explaimaiyics of chosen
parameters of strength capabilities and therebytribome to an issue of
improvement training load during an annual trainiogcle in Olympic
weightlifting. Our hypothesis was based on genknalwledge of weightlifting
community. As a research design, we used intrauraditime-sequential ex-post
facto research. We analyzed twenty five weeks itrgiperiod of national level
Olympic weightlifter (weight category: under 85 kg)Ve divided monitored
period into accumulation, intensification, transf@ation and competition period
and we realized five diagnostics sessions (entenpagallel (3) and output
sessions). We used diagnostics device FitroDyneniBare and diagnostics
series methodology, that enabled us to analyzedepamaximum and one
repetition maximum in: a) ,technical®* movementsgw&m, power snatch, clean,
power clean) and b) ,strength® movements (frontadgback squat, death lift,
push press). Evidence of training program and kbetasummarization of
training loads in different training periods enabketo quantify training effects
on monitored strength parameters. We concludedfisigmt improvements in
power maximum in strength movements (aver. incredsé3 Watts) and in
power maximum in technical movements (aver. ineeak 88 Watts) after
accumulation period. Highest increase of one rgpetmaximum in technical
and strength movements we found in accumulatiorogewith characteristical
improvements in all periods until the start of catijpon period. Competition
performance showed ascending character during whobaitored period.
Olympic total performance in the beggining of irgéfication period was 260 kg
and best subjects Olympic total performance in mooad period was achieved
in the beginning of competition period and was 2kK&. Methods of
intraindividual analysis of strength parameters adgits should markedly
improved optimalization of training programs angort effective management
of training process.
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Cielom nasho prispevku bolo zmonitorévaa objasrti dynamiku
vybranych parametrov silovych schopnosti atym poeis k problematike
skvalithiovania tréningového Fazenia v ronom tréningovom cykle vo
vzpierani. NaSe hypotézy vychadzali zo vSeobecmghionitosti tréningového
procesu Vvo vzpierani. Vyskumna situacia bola charaovana
intraindividualnyméasovo-postupnym ex post facto vyskumom, v ktorone sm
sledovali vykonnostného vzpiém (hm. kat. do 85kg). Sledované obdobie
v trvani 25 tyZzdov sme rozdelili na akumuiaé, intenzifik&né, transforméné
a siazné obdobie. Ras sledovaného obdobia sme vykonali 5 merani (métup
priebezné (3) a vystupné meranie). Pri meraniach gyuzivali diagnostické
zariadenie FitroDyne Premium, s ktorym sme vykohatest diagnostickej
série. Sledovali sme dynamiku silovych parametrovykonového maxima
(Pmax) a jednorazového maxima (1RM). Testové pglaike rozdelili na dve
skupiny: a) technické (trh do drepu, trh do polpdrepremiestnenie do drepu
a premiestnenie do polodrepu), b) silové (drep dyredrep vzadu, pozdvih
nadhodovy, vyrazovy tlak). Evidenciou a naslednymyhodnotenim
tréningového z&@zenia v jednotlivych obdobiach vieme kvantifikdwgplyv
tréningovych podnetov na sledované parametre siltowghopnosti. Vyznamné
zmeny sme registrovali po akumém@m obdobi, kedy sa vykonové maximum
v silovych testovych polozkach zvySilo v priemere/3W a v technickych
testovych poloZzkach sa dosiahla nafia zmena ptas intenzifikéného
obdobia (vzostup v priemere o 88W). Hodnoty maximaplsily v pripade
technickych aj silovych testovych polozkach malijvA&Si prirastok po
akumul&nom obdobi, ptiom si zachovali stupajucu tendenciu az pdiatak
strazného obdobia. Sportovy vykon waii mal péas celého sledovaného
obdobia vzostupny charakter, gom na zaiatku intenzifik&ného obdobia
dosiahol olympijsky dvojboj 260kg a najlepSie vylodosiahol proband na
z&iatku swazného obdobia v olympijsky dvojboji 275kg. Upilaganim
metodiky intraindividualneho sledovania dynamikylogych parametrov
v dlhodobej Sportovej priprave moéZzeme vyrazne [etspk optimaliz&cii
tréningového z&azenia a k efektivnemu riadeniu tréningového praoces



