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FYZIOLOGICKE OSOBITOSTI SILOVEJ PRiIPRAVY
PHYSIOLOGICAL FEATURES OF STRENGTH TRAINING

doc. Mgr. Milan SEDLIAK, PhD.
Katedra biologickych a lekarskych vied, FTVS UK v Bratislave

Charakteristika autora

Doktorandské studium ukoncil na Katedre biologie pohybovej aktivity
Univerzity v Jyvaskyld, Finsko. Na Fakulte telesnej vychovy a Sportu Univerzity
Komenského v Bratislave pracuje od roku 2009, momentalne je vedicim Katedry
biologickych a lekarsky vied. Titul ,docent" ziskal v roku 2020 na Prirodovedecke;
fakulte UK v odbore ,Fyzioldgia Zivolichov". Specializuje sa predovietkym na
Sportovu chronobioldgiu a na hormonalne a molekularne zmeny v kostrovom svale
vyvolané fyzickym zatazenim.

Kldcove slova: svalova sila, hypertrofia, mechanizmy adaptacie
Key words: muscle strength, hypertrophy, mechanisms of adaptation
Abstrakt

Silovy tréning je multimodalny systém pohybovej aktivity s primarnym
zameranim na rozvoj svalovej sily a/alebo svalovej hypertrofie. V medzinarodnom
kontexte vied o Sporte a v Sportovej praxi je najrozsirenejsi koncept delenia zatazenia
na tri zakladné typy — typ hypertroficky s odpormi 60 - 80 % z 1RM a 6 az 12
opakovaniami na sériu, typ pre rozvoj maximalnej sily s odpormi 85 - 100 % z1RM a1
az 5 opakovaniami na sériu a typ pre rozvoj vybusnej sily s odpormi 30 - 70 % z 1RM a
4 az 10 opakovaniami na sériu. Je zrejmé, ze vzpieralsky tréning je podla tohto
systému hybridny typ zatazenia. V poslednych rokoch vyraznej komercializacie
tréningu pribudli viaceré nové, respektive opatovne objavené tréningové postupy.
Mnohé z nich deklaruju, ze ide o tzv. ,funkény tréning", vyuZzivajuc postupy
predovietkym z rehabilitatnej mediciny a fyzioterapie. Sportovd prax je preto
aktualne v stave informacného chaosu. Vedy o Sporte nie su na tom v tomto smere o
moc lepSie. Navzdory niekolkym desiatkam rokov modernej historie vyskumu
silového tréningu s vyuzitim najmodernejSich metod z neurofyzioldgie ¢i molekularnej
bioldgie, nie su v sucasnosti Uplne zname ani zakladné adaptacné mechanizmy na
rozne typy silového tréningu. Napriklad v pripade svalovej hypertrofie nie je objasneny
princip hrubnutia svalovych buniek v zmysle myofibrilarnej verzus sarkoplazmaticke;j
formy napriek dostupnosti pokrocilych foriem zobrazovacich a molekularnych analyz.
Problémom je, ze mnohé nepotvrdené hypotézy sa casto nielen laikmi, ale aj



akademikmi a Sportovymi odbornikmi interpretuju ako platné pravdy a nekriticky
vyuzivaju vo vyu¢ovacom a tréningovom procese.

Abstract

Strength training is a multimodal system of physical activity with a primary
focus on the development of muscle strength and/or muscle hypertrophy. Within the
international context of sports sciences and in sports practice, the most widespread
concept is the division into three basic types of strength training - the hypertrophic
type with loading 60-80% of 1RM and 6 to 12 repetitions per set, the type for
developing maximal strength with loading 85-100% of 1RM and 1 to 5 reps per set and
type for explosive strength/power development with resistances 30-70% of 1RM and
4 to 10 reps per set. Obviously, Olympic weightlifting training is a hybrid type of load
according to this concept. In recent years of significant commercialization of training,
several new or rediscovered training procedures have become popular among public
and sport professionals. Many of them are coined the so-called "functional training",
utilizing procedures primarily from rehabilitation medicine and physiotherapy. Sports
practice is therefore currently in a state of informational chaos. Sports science is not
doing much better in this respect. Despite several decades of modern history of
strength training research using the most modern methods from neurophysiology or
molecular biology, the basic adaptation mechanisms for different types of strength
training are currently not fully understood. For example, in the case of muscle
hypertrophy, the principle of muscle cell thickening in terms of myofibrillar versus
sarcoplasmic form is not clarified despite the availability of advanced forms of imaging
and molecular analyses. The problem is that many unconfirmed hypotheses are often
interpreted not only by public, but also by academics and sports experts as valid truths
and uncritically used in the teaching and training process.



MODEL PERIODIZACIE RYCHLOSTNO-SILOVEHO TRENINGU
MODEL OF PERIODIZATION OF SPEED-STRENGTH TRAINING

prof. PhDr. Eugen LACZO, PhD.
Katedra atletiky, FTVS UK v Bratislave

Charakteristika autora

Autor prispevku je uznavany odbornik v oblasti tedrie a praxe Sportového
tréningu, Specialne v atletike a kondi¢nej priprave nielen v Slovenskej republike, ale aj
v medzinarodnom kontexte. V priebehu svojho odborného rastu dokazal kontinualne
spajat nadobudnutu vedecku erudovanost s tréningovou praxou. Ziskané skusenosti z
aktivnej $portovej innosti reprezentanta Ceskoslovenska v behu na 400 m prekazok
vedel v spojitosti so systematickym Studiom pretransformovat do Uspesnej trénerskej
¢innosti. V atletike vychoval 3 olympionikov (Bobkova, Kucej, Lopuchovsky) a
viacerych Sprintérov a prekazkarov, ktori sa pravidelne zucastriovali MS a ME. Ako
kondi¢ny tréner sa podielal na priprave basketbalového druzstva zien Ruzomberka
(dvojnasobného vitaza euroligy), na priprave reprezenta¢ného druzstva Slovenskej
republiky v basketbale ako aj hokejového druzstva HC Slovan Bratislava
(Sestnasobného majstra Slovenskej republiky a vitaza Eurdpskeho pohara). Bol
kondi¢énym trénerom vo futbale ZVL Zilina, SKP Bratislava v hadzanej, ako aj
volejbalového muzstva VKP Bratislava. Ako hlavny metodik SOV sa podielal na
priprave TOP Timu na Letnych olympijskych hrach v Sydney a Zimnych olympijskych
hrach v Salt Lake City. DIhoro¢né pdsobenie na Katedre atletiky FTS UK, kde popri
pedagogickej, vedeckovyskumnej a publikacnej cinnosti vykonaval a aj doteraz
vykonava konzultacno- poradensky a metodicky cinnost vo vykonnostnom a
vrcholovom Sporte a nadalej je trénersky aktivny. Na fakulte poésobil aj v
akademickych funkciach ako predseda AS FTVS UK a ¢len predsednictva AS UK. Jeho
bohata Sportova a spolocenska angazovanost ho zaraduje medzi vyznamné osobnosti
vzdeldvania v Sporte a pripravy vrcholovych Sportovcov.

Klucové slova: model, periodizacia, silové schopnosti
Key words: model, periodization, strength abilities
Abstrakt

Sucastou didaktiky tréningového procesu je aplikovanie sucasnych
teoretickych poznatkov a hlavne praktickych skusenosti s cielom poznania a
dosiahnutia novej Urovne Struktury trénovanosti a Sportového vykonu. Optimalizacia
nadvdznosti a spojitosti obsahu tréningovych a sutaznych podnetov v case je

.....
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vplyvy prejavia priebezne a Casovym odstupom na principe adaptacnych zakonitosti
organizmu.

Cielom prispevku je formulovat model casovej a obsahovej periodizacie
tréningového zatazenia so zameranim na rozvoj jednotlivych kvalit silovych
schopnosti s paralelnou transformaciou do techniky pohybovej Struktury.

Potencionalnym predpokladom intenzifikacného tréningového procesu je
neustale a primerane stimulovat jednotlivé kvality silovych schopnosti vSeobecnymi a
Specidlnymi tréningovymi prostriedkami v sulade s cielmi jednotlivych obdobi
pripravy. Vyberom a davkovanim tréningovych prostriedkov v ramci vertikalne;
periodizacie urcujeme (Co a ako trénovat) a horizontalnou periodizaciou formulujeme
casovy horizont (kedy a preco trénovat) rozvoja jednotlivych kvalit silovych
schopnosti (funkénd sila, maximalna sila, rychlostna sila, vybusna sila — silovy
gradient).

I. ETAPA - rozvoj funkcnej sily prostrednictvom vseobecnych a Specialnych
pripravnych cviceni. Cielom je rozvoj a transfer funkcnej sily do elementarnych
zru€nostnych schopnosti prevazne v aerobnych a zmieSanych podmienkach (2-3
mikrocykly).

Il. ETAPA —rozvoj maximalnej sily prostrednictvom vseobecnych a Specialnych
pripravnych a rozvijajucich pripravnych cviceni. Cielom je rozvoj, stabilizacia a transfer
elementarnych technickych zruénosti v aerobnych, ako aj alaktatovych podmienkach
(3-4 mikrocykly).

lll. ETAPA - rozvoj rychlostno-silovych schopnosti prostrednictvom
Specialnych pripravnych rozvijajucich a imitanych cviceni. Cielom je rozvoj a transfer
rychlostnej sily do Struktury Specialnej pohybovej ¢innosti (2-3 mikrocykly).

IV. ETAPA - rozvoj vybusnej sily (silového gradientu) prostrednictvom
Specialnych rozvijajucich a sutaznych cviceni. Cielom je dril dynamickej techniky v
alaktatovych (aj laktatovych) podmienkach (2-3 mikrocykly).

V. ETAPA - efektivny transfer a stabilizacia vybusnej sily a silového gradientu
prostrednictvom Specidlnych rozvijajucich a sutaznych cvi¢eni v modelovych a
sutaznych podmienkach. Ciefom je ekonomizacia pohybovej Struktury v rychlosti (2-4
mikrocykly).

Prezentovany model periodizacie rozvoja a silovych schopnosti pri
respektovani urcitej intraindividualnej variability podnetov v jednotlivych obdobiach
pripravy umoznuje rozvoj, transfer a stabilitu jednotlivych silovych kvalit do
dynamickej techniky pohybovej struktury.

Abstract
Part of the didactics of the training process is the application of current
theoretical knowledge and especially practical experience in order to know and
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achieve a new level of the structure of training and sports performance. The
optimization of the continuity and connectivity of the content of training and
competition stimuli in time is the carrier of their interdependence. In most cases, the
cumulative influences manifest themselves continuously and with a time lag on the
principle of the adaptive laws of the body.

The aim of the paper is to formulate a model of time and content periodization
of training load with a focus on the development of individual qualities of strength
abilities with a parallel transformation into the technique of movement structure.

A potential prerequisite of the intensification of the training process is to
continuously and adequately stimulate the individual qualities of strength abilities by
general and special training means in accordance with the goals of the individual
training periods. By the selection and dosage of training means within the vertical
periodization we determine (what and how to train) and by the horizontal
periodization we formulate the time horizon (when and why to train) of the
development of individual qualities of strength abilities (functional strength, maximal
strength, speed strength, explosive strength - strength gradient).

STAGE | - development of functional strength through general and special
preparatory exercises. The goal is the development and transfer of functional strength
into elementary skill abilities mainly in aerobic and mixed conditions (2-3 micro
cycles).

STAGE Il - Development of maximal strength through general and special
preparatory and developmental conditioning exercises. The goal is the development,
stabilization and transfer of elementary technical skills in both aerobic and alactic
conditions (3-4 micro cycles).

STAGE Ill - development of speed-strength abilities through special
preparatory developing and imitative exercises. The goal is the development and
transfer of speed-strength into the structure of special movement activity (2-3 micro
cycles).

STAGE IV - development of explosive power (power gradient) through special
developing and competitive exercises. The goal is to drill dynamic technique in
alactate (and lactate) conditions (2-3 micro cycles).

STAGE V - Effective transfer and stabilization of explosive power and force
gradient through special developing and competition drills in model and competition
conditions. The goal is the economization of movement structure at speed (2-4 micro
cycles).

The presented model of periodization of development and strength abilities,
while respecting a certain intra-individual variability of stimuli in individual periods of
training, allows the development, transfer and stability of individual strength qualities
into a dynamic technique of movement structure.

_11_



VZPIERACSKE CVICENIA A ICH ALTERNATIVY - PRECO NIE SU
VHODNE PRE KAZDY SPORT?
WEIGHTLIFTING EXERCISES AND THEIR MODIFICATIONS —
WHY THEY ARE NOT SUITABLE FOR EVERY SPORT?

Mgr. Tomas MIHALIK, PhD.
Health & Performance

Charakteristika autora

Spoluzakladatel a spolumajitel tréningovo-rehabilitacného centra Health &
Performance. Spolu so svojim timom sa venuje profesionalnym Sportovcom, ale aj
beznej populacii v oblasti zlepsenia vykonu, zdravia a rekondicie po zraneniach.
Vystudoval odbor kondiény tréner na FTVS UK a v roku 2012 ukondil postgradualne
Studium v oblasti rozvoja rychlostno-silovych schopnosti. Tri roky posobil v USA ako
kondi¢ny tréner tenistov a spolupracoval s byvalou svetovou jednotkou Lleytonom
Hewittom. Momentalne s timom Health & Performance pripravuje Spickovych
slovenskych hokejistovz NHL a podiela sa na silovej priprave poprednych slovenskych
Sportovcov ako Jan Volko, Matej Benus, Eliska Mintalova.

Klucové slova: vzpieracské cvicenia a ich alternativy , bezpecnost,
efektivny tréning,

Key words: weightlifting exercises and their alternatives , safety,
effective training

Abstrakt

Olympijské vzpieranie bezpochyby priaznivo zlepSuje rychlostno-silové
schopnosti a tym priaznivo ovplyviiuje vykon. U¢innost jednotlivych cviceni je jasna.
Bohuzial, U¢innost sama o sebe nie je dostacujuca a musi fungovat aj v ,realnom*
svete. Medzi silovo-kondicnymi trénermi neustale prebieha Casto krat emotivna
debata na zaklade vedeckych dékazov, ale aj dogiem ktoré vedu k jednej z najdlhsich
patovych situacii vnasom obore. Vtomto ¢lanku sa pokusime vysvetlit preco
nepouzivame vsetky vzpieradské cvi¢enia ako primarne cvicenia v programoch pre
profesionalnych hracov hokeja. Nie sme ti ,anti-vzpieracski tréneri®. Nemame
problém davat ich do programu a udit ,tradi¢né" vzpieranie juniorov, Studentov,
profesionalov alebo starsSich Sportovcov réznych Sportovych Specializacii vratane
hokejistov. Odborna literatUra o vzpierani jasne potvrdzuje, ze vzpieracské cvicenia
aich alternativy su bezpecné no napriek tomu c¢asto pocujeme od nasich Sportovcov
stazovat sa na zapastia, lakte, ramena alebo spodny chrbat. Na druhej strane, hrat
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hokej na profesionalnej Urovni je uz samo o sebe namahavé na rameno, laket alebo
spodny chrbat. Nasim primarnym cielom je aby tréning sam o sebe bol bezpecny a aby
zlepsenie v sSportovom vykone nebolo na uUkor zraneni. Tréneri by mali lahko
porozumiet tomu ako mlady Sportovci ktori maju skusenosti urcitymi patologickymi
zmenami zle toleruju vysoké kompresné sily prenasané na ich glenohumeralny alebo
laktovy kib. V nadej praxi silovo-kondi¢nych trénerov sa ¢asto stretadvame, ze $portovci
ktori pouzivaju vo svojej praxi pohyby nad hlavou zle toleruju cvicenia ako trh a vyraz.
Namiesto toho vyuzivame ro6zne variacie explozivnych tlakov nad hlavu s primeranou
hmotnostou ktoré su viac vhodné a bezpecné. Do Uvahy tiez musime brat striedajucu
sa pozapasovu Unavovu bolestivost ramien a laktov mnohych hracov pocas sezony ¢o
Casto ovplyviuje vyber nasich cviceni. To bolo jedno z dalSich obmedzeni ktoré nas
nasmerovalo k skokom so zatazou a plyometrickym cvi¢eniam ktoré umoznuju nasim
Sportovcom trénovat vo vyssej intenzite a budovat tak vybusnu silu dolnych koncatin
bez limitacii na ramena alebo lakte bez zasahovania do vyberu cviceni a predpisanych
hmotnosti. Dufame, zZe nase skusenosti pomozu v diskusii a ukazu, ze v prostredi kde
je povazovany vyber vzpieracskych cviCeni za ,najlepsi* prostriedok rozvoja silovo-
rychlostnych schopnosti aj pod drobnohladom trénerov pri urcitych obmedzeniach
nemusi byt tym najlepsim pristupom.

Abstract

Olympic weightlifting undoubtedly drives favorable adaptations for strength,
power and sports performance. It is clearly efficacious. Unfortunately, efficacy alone
is not enough. It has to work in the ,real" world. A recurring and often spirited debate
within strength & conditioning is the programming of weightlifting movements and
their derivatives. These debates are fueled by both evidence and dogma, a blend that
has led to one of the longest standing stalemates in the field. In this article we will try
explaining why we do not use all weightlifting movements as primary exercises in the
programs for professional hockey players. We're not those “anti-weightlifting
coaches”. We've had no problems programming and teaching “traditional” lifts for
junior, college, pro and masters athletes across sports — including pro hockey players.
The weightlighting literature is clear and compelling that weightlifting and its
derivatives are safe, but many times we hear from our athletes that they complain of
wrist, elbow, shoulder or lower back pain. On the other hand, playing professional
hockey is entirely unsafe for a shoulder, elbow or lower back. Our primary goal is that
the training itself must be safe and that the increase in sports performance is not at
the expense of injuries. Coaches should easily understand how an athlete in that
population, experiencing that kind of pathological remodeling, will not tolerate high
compressive loads on their glenohumeral or elbow joint. In our practice as strength
and conditioning coaches, we often encounter that athletes who use overhead
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movements in their sport do not tolerate exercises such as snatch and jerk. Insted we
use more overhead press variations with moderate loads are more appropriate and
likely safer. We also have to factor intermittent, excessive competition-related
shoulder and elbow soreness for many players throughout the season, which often
intrudes upon our exercise selection. This has been another common constraint
steering us toward loaded jumps and plyometrics that allow our athletes to train at
high intensities and develop high levels of lower body power without limitations at the
shoulder or elbow interfering with exercise load prescription. We hope our
experiences can dial down the debate by demonstrating that environments exist in
which what might be considered “best” under carefully controlled conditions may not
be the best approach under certain constraints.

_14_



ZARADENIE PROSTRIEDKOV VZPIERANIA DO KONDICNEJ
PRIPRAVY
INCLUSION OF WEIGHTLIFTING EXERCISES IN STRENGTH TRAINING
AND CONDITIONING

PaedDr. Roman SVANTNER, PhD.
FitFactory, 97401 Nemce, Slovakia

Charakteristika autora

Kondicny tréner pdsobiaci 19 rokov v roznych Sportovych odvetviach, napr. pri
slovenskej futbalovej reprezentacii do 21 rokov (2009-2010), slovenskej hokejovej
reprezentacii (2012-2015) a gruzinskej futbalovej reprezentacii (2016-2020). Pod jeho
vedenim sa vo FitFactory Nemce pripravuju viaceri reprezentanti SR v hokeji, futbale,
atletike, MMA a v mnohych inych $portoch. Aktualne pésobi ako kondi¢ny tréner SK
Slovan Bratislava.

About the author

Strength and conditional coach wich has 19 years of experience in many
diferent kind of sports,for example he worked for Slovak national football team U21
(2009-2010), Slovak national ice hockey team (2012 — 2015) and Georgian national
football team (2016 — 2020) He is responsible for off season preparation of many
national team players in ice hockey, football, track and field atheltes, Mma fighters
etc. Since 2021 he is a head of science in Slovan Bratislava football club.

Klucové slova: vzpieranie, kondicny tréning
Key words: olympic weightlifting, strength and conditioning
Abstrakt

Intenzifikacia $portu, zvyeny medialny zaujem, skracovanie dizky pripravnych
obdobi, ¢i narastajuci pocet sutazi, vyznamne zvysuje naroky na vykony Sportovcov a
tym aj na metody Sportovej pripravy.

Primarnym cielom prednasky bolo poukazat na praktické moznosti vyuzitia
prostriedkov vzpierania a ,velocity-based" tréningu v kondicnej priprave.
Sekundarnym cielom bolo predstavenie vlastnej pripadovej studie, ktora demonstruje
potencial vyuzivania tréningovych intervencii vychadzajucich zo vzpieracskych cviceni
v praxi. Tercialnym ciefom bolo upozornenie na Specifika vyuzivania prvkov vzpierania
v hokeji, futbale a inych Sportoch.
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Jednym z najcastejsie sa vyskytujucich pohybov v roznych druhoch Sportov je
koordinovane vykonavana extenzia v troch kiboch su¢asne (bedrovom, kolennom,
clenkovom), ktorU nazyvame aj trojita extenzia (Suchomel, Comfort 2018).
Akceleracia pri Sprinte, rézne formy odrazov, rovnako ako rychla zmena smeru
pohybu vyZaduju aplikaciu tejto kibovej synergie na efektivne splnenie takychto
pohybovych uUloh (Jeffreys 2013, Wiliams, 2021; Andersen, 2017). Identicky trojitu
extenziu vyuzivaju Sportovci pocas realizacie druhého vytahu cinky (,second pull"),
ktory je realizovany prostrednictvom generovania velkych impulzov sil extenzormi
bedrového kibu (Kipp, Harris, 2017). Tato similarita je hlavnym dévodom
implementacie vzpieracskych cvi¢eni do tréningovych programov Sportovcoy,
ktorych vykony su vyznamne zavislé od velkosti explozivnej sily a rychlosti, ¢o bolo
preukazané viacerymi vedeckymi Studiami (Carlock a kol. 2004, Hori a kol. 2008).
Uvedené vztahy potvrdzuju zistenia Comforta, Jonesa a McMahona (2019), ktori
preukazali priamu zavislost medzi urovnou izometrického tahu od polovice stehien,
Sprintérskym vykonom a r6znymi derivatmi vzpieraCskych technik. S podobnym
zaverom prisli aj Young, Coggins, Mclnnis a Bailey (2017), ktori zistili pozitivnu
korelaciu medzi vysSkou vertikalneho vyskoku a hmotnostou premiestnenej Cinky.
Rovnako vnimaju dolezitost efektivneho vykonavania trojitej extenzie v tréningu aj
Terry a Goodman (2019), ktori odporucaju rozne derivaty vzpieracskych cviceni ako
formu rozvoja propulznej sily. Tuto schopnost — vysoku produkciu propulznej sily za
relativne kratky cas, charakterizuju ako bazalny predpoklad pre rychlu akceleraciu
korculiarov v ladovom hokeji.

Délezitost vzpieracskych cviceni v Sportovom tréningu vyzdvihuju i Brinn a kol.
(2017), ktori vyuzivali prvky vzpierania v kondicnej priprave hracov ladového hokeja.

Abstract

Intensification of sport, increased media interest, shortening the length of
preparatory periods or an increasing number of competitions significantly increases
the demands on the performance of athletes and thus on the methods of sports
preparation.

The primary objective of the lecture was to point out the practical possibilities
of using the means of weightlifting and "velocity-based" training in conditioning
preparation. The secondary objective was to present its own case study, which
demonstrates the potential of using training interventions based on weightlifting
exercises in practice. The third objective was to draw attention to the specifics of the
use of weightlifting elements in hockey, football and other sports.

One of the most common movements in different types of sports is the
coordinated extension in three joints simultaneously (hip, knee, ankle), which we also
call triple extension (Suchomel, Comfort 2018). Acceleration in sprint, various forms
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of take-offs, as well as rapid change of direction of motion require the application of
this joint synergy to effectively fulfill such movement tasks (Jeffreys 2013, Williams,
2021; Andersen, 2017).ldentical triple extension is used by athletes during the
implementation of the second barbell lift ("second pull"), which is performed through
the generation of large pulses of forces by hip joint extensors (Kipp, Harris, 2017). This
similarity is the main reason for the implementation of weightlifting exercises into
training programs of athletes whose performances are significantly dependent on the
size of the explosive force and speed, which has been demonstrated by several
scientific studies (Carlock et al. 2004, Hori et al. 2008). The above relationships are
also confirmed by the findings of Comfort, Jones and McMahon (2019), who
demonstrated a direct relationship between the level of isometric thigh pull, sprinting
performance and various derivatives of weightlifting techniques. A similar conclusion
was reached by Young, Coggins, Mclnnis and Bailey (2017), who found a positive
correlation between the height of the vertical jump and the weight of the relocated
barbell.

They also perceive the importance of effectively performing triple extension in
training, as well as Terry and Goodman (2019), who recommend various derivatives of
weightlifting exercises as a form of propulsive force development. This ability — high
production of propulsive force in a relatively short time is characterized as a basic
prerequisite for the rapid acceleration of skaters in ice hockey.

The importance of weightlifting exercises in sports training is also emphasized
by Brinn et al. (2017), who used weightlifting elements in the conditioning
preparation of ice hockey players.
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optimization of individuals technique

Abstrakt

Prispévek je zaméren na definovani hlavnich technickych a biomechanickych
parametrd vzpéradskych disciplin s ndvaznosti na jednotlivé faze trhu a nadhozu.
Provazanost téchto technickych a biomechanickych parametrd bude fesSena v
souvislosti s vyuzitim specidlnich ¢i specifickych tréninkovych prostfedkd. Prehled
moznosti vyuziti specidlnich a specifickych tréninkovych prostfedkd na zakladé
biomechanické analyzy by mél poslouzit trenérdm k lepSi orientaci pro vybér
konkrétnich cviceni. Vybér techniky (technického provedeni) trhu a nadhozu by mél v
idealnim pripadé respektovat individualitu vzpérace/sportovce a vychazet z jeho
anatomického, morfologického a biomechanického profilu. Optimalizace
technického provedeni pro jednotlivé sportovce je jednou z moznosti, jak posouvat
hranice vykonnosti ve vzpirani i bez uzivani zakazanych latek a tréninkového
pretézovani v mladém véku a v neposledni fadé, jak zabezpecit snizeni vyskytu
zranéni. K samotné optimalizaci patfi i vyuzivani specifickych tréninkovych
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prostfedkd, které jsou do tréninkové jednotky zarazovany postupné z hlediska
konkrétniho mezocyklu a cilené periodizace ke sportovnimu vrcholu nebo z ddvodd
korekce technickych nedostatkd a zaméreni se na nejslabsi Useky v prdbéhu trhu a
nadhozu.

Nesmime také zapomenout, ze v rfadé sportd je vzpirani (trh/nadhoz)
neodmyslitelnym zakladnim stavebnim kamenem kondiéni —silové pripravy. Vzpirani,
ato jak trh, tak nadhoz (premisténi a vyraz) jsou komplexni — multikloubni cviky, které
Ize cilené z hlediska techniky modifikovat a tim efektivné stimulovat obé komponenty
sily a rychlosti (tj. strength-speed i speed-strength) dle individudlni potfeby s
biomechanickou navaznosti na klicovy moment — trojitou extenzi. Trojita extenze je
jednim z hlavnich ddvodd, proc jsou vzpéracska cvic¢eni prvni volbou témér u vsech
trenérd.

V prispévku bude proto fesena technika vzpirani i biomechanika z pohledu
optimalizace pro individualitu sportovce s navaznosti na specificka vzpéracska cviceni,
ktera mohou efektivné stimulovat klicové momenty i bez vyuziti kompletniho

provedeni trhu ¢i nadhozu.

Abstract

The presentation is focused on defining the main technical and biomechanical
parameters of weightlifting disciplines with a link to the individual phases of the
snatch and clean and jerk. The interconnectedness of these technical and
biomechanical parameters will be solved in connection with the use of special or
specific training exercises. An overview of the possibilities of using special and specific
training exercises based on biomechanical analysis should help trainers to better
orient themselves for choosing any of them. The selection of the technique (technical
execution) of the snatch and clean and jerk should ideally respect the individuality of
the weightlifter/athlete and be based on his anatomical, morphological, and
biomechanical profile. Optimizing technical performance for individual athletes is one
of the ways to push the limits of performance in weightlifting even without the use of
prohibited substances and training overload at a young age, and last but not least,
how to ensure a reduction in the incidence of injuries. The optimization itself also
includes the use of specific training exercises, which are gradually included in the
training unit from the point of view of a specific mesocycle and targeted periodization
to the sport's peak or for reasons of correction of technical deficiencies and focusing
on the weakest sections during the snatch and clean and jerk.

We must not also forget that in many sports weightlifting (snatch/clean and
jerk) is an inherent main building block of conditioning and strength training.
Weightlifting, both the snatch and the clean and jerk are complex—multi-joint
exercises that can be modified in a targeted manner from the point of view of
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technique and thus effectively stimulate both components of strength and speed (i.e.
strength-speed and speed-strength) according to individual needs with
biomechanical follow-up to the key moment — triple extension. The triple extension is
one of the main reasons why weightlifting exercises are the first choice for almost all
trainers.

The presentation will therefore address weightlifting technique and
biomechanics from the point of view of optimization for the athlete's individuality
with a follow-up to specific weightlifting exercises that can effectively stimulate key
moments even without the use of complete execution of the snatch or clean and jerk.
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Abstrakt

Na zvladnutie nacviku techniky vzpierania je potrebné poznat tedriu techniky
vzpierania. Nacvik techniky jednotlivych disciplin vychadza z presnej definicie trhu a
nadhodu. Trh - Sportova disciplina olympijského dvojboja, pri ktorej ulohou Sportovca
je dostat ¢inku zo zeme plynulym pohybom nad hlavu do vytretych ruk a vyhra ten kto
dvihne nad hlavu ¢inku s najvysSou vahou. Nadhod - Sportova disciplina olympijského
dvojboja, pri ktorej Ulohou Sportovca je dostat Cinku zo zeme na hrudnik a nasledne
nad hlavu do vystretych ruk a vyhra ten kto dvihne nad hlavu ¢inku s najvyssou vahou.
Rychly pohlad do tedrie pohybu drahy cinky pri trhu a nadhode vyplynie Ze tento
pohyb je velmi zloZity. Draha &inky je v tvare pismena ,S". Cinka pri trhu, alebo
nadhode nemi rychlost, zrychlenie a smer pohybu hore — dole, ale aj dopredu a
dozadu. Cim hlbsie skimame pohyb pribidaju hodnoty, ktoré sa poc¢as pohybu menia
a ovplyviuju cely pokus. Tieto premenné hodnoty urcuju ¢i bude pokus platny alebo
neplatny. Vplyv na Uspesnost pokusu vplyva viac faktorov. Délezité je, aby sme vplyv
tychto faktorov zapracovali do nacviku trhu a nadhodu. Volba spésobu nacviku zavisi
od trénera, aké ma skusenosti, alebo sposob urcime podla schopnosti cvi¢enca. Pri
nacviku techniky mézeme zacat s nacvikom techniky do polodrepu, alebo priamo
nacvik techniky do drepu, aj tato volba je podmienend schopnostami cvicenca.
Délezité je pri nacviku techniky mat na mysli teoretické poznatky o pohybe drahy
Cinky v tvare pismena ,S". Doélezitou Castou nacviku techniky vzpierania je naucit
cvicenca, aby udrziaval rovnovahu svojho tela s Cinkou. Ked'cvicenec zvladne zakladnu
techniku trhu a nadhodu mozeme pristupit k zdokonaleniu techniky trhu a nadhodu.
Velmi dolezité je naucit cvicenca zakladnu polohu pre zacatie pokusu zo zem:i.
Z3kladna Startovna poloha ma svoje vSeobecné pravidla, ale tiez ma niekolko
premennych faktorov zavislych od postavy cvicenca, pohybovych a silovych
schopnosti cvicenca. Tejto polohe je potrebné venovat dostatocnu pozornost, lebo v
naslednom nacviku méze ovplyvnit techniku vzpierania cvi¢enca. DalSou délezitou
fazou pri nacviku a zdokonalovani techniky je nacvik zrychlenia inky, to znamena
odhodovu fazu. V tejto Casti pohybu cvicenec udeluje Cinke najvacsie zrychlenie a od
Uspesnosti tohto zrychlenia vo velkej miere zavisi ¢i pokus bude Uspesny alebo
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neuspesny. Nacvik tejto Casti pohybu priebehu drahy ¢inku je narocny a je potrebny
dlhy ¢as na zvladnutie tejto Casti pohybu, ktory sa moze pocas Sportovej kariéry menit
vplyvom zmeny rozmerov tela cvicenca, rozvojom pohybovych a silovych schopnosti
cvicenca. Na zrychleni ¢inky sa podielaju viaceré svalové skupiny a dolezité je spravne
nacasovanie zapojenia svalovych skupin do zrychlenia Cinky.

Abstract

In order to successfully perform and practice weightlifting techniques it is
necessary to understand the theory behind the weightlifting lifts and techniques. The
practice of individual disciples originates from precise definitions of both Snatch and
Clean & Jerk. Snatch — one of the two Olympic Weightlifting disciplines. During this
sport discipline the goal for athlete is to lift the bar from the ground above head in one
smooth movement while catching the bar with straight arms above head. The winner
of this discipline is the athlete who successfully performed the lift at the heaviest
weight load. A quick insight into the theory of the bar trajectory during Snatch
indicates that the lift itself is complicated and complex. The trajectory of the bar is
tracking the letter “S”. During both Snatch and Clean & Jerk the bar changes the
speed, acceleration and direction of travel — it can go down, forward and even
backwards. It is understood that the more we analyse the movement and trajectory of
the bar there are more values and indicators that change and influence the entire lift.
These interchangeable values are dictating whether the lift will be successful or not. It
is worth noting that there are other elements influencing a successful lift. It is
therefore important that we factor in all the elements into the practice of Snatch and
Clean & Jerk. The choice of how to practice and prepare athlete for Olympic
weightlifting is given to coach. It then depends what is the experience of coach or we
can adapt the practice to the skills of the athlete. To start the practice of technique we
can commence teaching the athlete individual lifts with half squat (when catching the
bar above head) or we can choose to teach the technique into the full squat. This
depends on the skills of athlete. It is important to always bear in mind the theory about
the bar movement and trajectory mimicking the letter "S”. An important element of
practicing weightlifting technique is to teach the athlete the balance of the bar with
their body. When athlete masters basic technique of Snatch and Clean & Jerk we can
start to improve the technique of both lifts. It is critical to teach the athlete the first
(starting) position and set up with the bar being on the ground. The starting position
has general rules however also has interchangeable factors which are dependent on
athlete’s physique and their strength and skills. The starting position requires a lot of
attention as it can influence the success of the lift and the overall technique of athlete.
Another important phase during the practice and improvement of the technique is the
practice of increasing the bar’s speed during the throw phase when bar should travel
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up. During this phase the athlete should move the bar at the highest speed and it's
worth noting that success of the lift very much depends on the speed and success of
this phase. This phase requires a lot of practice which could be difficult and requires a
lot of time and effort. It's worth noting that during the athlete’s career this phase
might need improving and changing due to the changes in the body composition of
athlete. To increase the bar's speed athlete needs to engage various muscle groups
and it's important to get the timing right of these different muscle groups.
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Abstrakt

CrossFit (funkcny tréning) je Sport, ktory v sebe nesie prvky z kazdého Sportu.
Jeho neoddelitelnou sucastou je aj vzpieranie. CrossFit sa praktizuje aj na
profesionalnej/sutaznej Urovni, ale to je len vrchol ladovca. Hlavnym a najdolezitejsim
pilierom tohto Sportu je zabezpecenie spravnych pohybovych navykov a zdravej
Zivotospravy pre beznu populaciu. Hlavnym cielom je vybudovat vseobecnu fyzicku
pripravenost u kazdého jedinca bez ohladu na vek. Vzpieraniu sa tu kladie vyrazna
pozornost kvoli jeho technickej narocnosti. Cvi¢enci nie su profesionalni Sportovci, ale
sU to prevazne pracujuci ludia a Studenti, ktori musia Castokrat venovat viac casu a
Usilia do ucenia sa zakladnych pohybov a musia pracovat na nedostatkoch v oblasti
mobility a flexibility. Je velmi dolezité ich pohybovu zdatnost analyzovat,
vyhodnocovat a nasledne prispdsobit tréningovy plan ich potrebam. Cielom nie je
vychovat atlétov, ale naucit ich spravne techniky, ktoré su pre nich benefitom a vedia
ich v tréningu spravne vyuzivat. Sekundarnym cielom je vediet vyuzivat techniky aj v
intenzite/vacSom pocte opakovani s [ahSimi vahami a v kombinacii s inymi
modalitami. Preto sa musi pri u€eni technik vzpierania s tymito limitujucimi faktormi
pocitat a brat na ne ohlad.

Abstract

CrossFit (functional training) is a sport that carries elements from every sport.
Weightlifting is also an integral part of it. CrossFit is also practiced at the
professional/competitive level, but that is only the tip of the iceberg. The main and

-26-



most important pillar of this sport is ensuring proper exercise habits and a healthy
lifestyle for the general population. The main goal is to build general physical
preparedness in every individual, regardless of age. Weightlifting belongs among the
most difficult parts due to its level of technicality and therefore given significant
attention. The trainees are not professional athletes, but mostly working people and
students who often have to devote more time and effort to learning the basic
movements and have to work on deficiencies in mobility and flexibility. It is very
important to analyze and evaluate their physical fitness and then adapt the training
plan to their needs. The goal is not to raise athletes, but to teach people the right
techniques, and teach know how to use them properly in training which is a great
benefit for them. The secondary goal is to be able to use the techniques also in
intensity/more repetitions with lighter weights and in combination with other
modalities. Therefore, when teaching weightlifting in CrossFit (functional training),
these limiting factors must be calculated with and taken into account.
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Abstrakt

Silovy tréning a jeho vyuzitie v klinickej praxi fyzioterapeuta je neodmyslitelnou
sucastou v obdobi rekonvalescencie ¢i fyzickej priprave jednotlivcov. Adaptacné
mechanizmy v ramci tréningovych prostriedkov vzpierania su preukazatelne
vyuzitelné vo fyzioterapii na urovni muskulo-skeletalneho aparatu a nervového
systému. Moznostou fyzioterapeuta je rozumiet tymto prostriedkom rozvoja sily a
pripravit tak jednotlivcov adekvatnejSie na pohybovy zataz, ¢&i uz ide o
profesionalneho Sportovca alebo ¢loveka prekonavajuceho prekazky kazdodenného
Zivota, ako je dlhodobé sedenie a nedostatok pohybu. Cielom diskusie je najst spésob
aplikacie tréningovych prostriedkov v terapii a vymedzit sa voci opakovatelnému
pretaZzovaniu v pohybovej priprave.

Abstract
Strength training and its use in the clinical practice of a physiotherapist is an
integral part of convalescence or physical preparation of individuals. Adaptation

-28-



mechanisms within the weightlifting training are demonstrably usable within
physiotherapy at the level of the musculoskeletal apparatus and the nervous system.
The possibility of a physiotherapist is to understand these mechanisms of strength
development and thus prepare individuals more adequately for movement load,
whether it is a professional athlete or a person overcoming the obstacles of everyday
life such as prolonged sitting and lack of movement. The aim of the discussion is to
find a way to apply training tools in therapy and to define oneself against repetitive
overloading in movement training.
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ABSTRAKT

Koncept pohybovej (pred)pripravy pre rychlostno-silové Sporty respektuje
potrebu zabezpelenia funkénych (dominantnych) vlastnosti hlavnych kibov v zmysle
Joint by Joint Approach, ktoré je Ziaduce dosiahnut eSte pred implementaciou
vybranych cviceni do tréningového procesu. Navrhovany koncept predpoklada
vytvorenie tréningovej rutiny vramci pripravnej casti tréningovej jednotky so
zaradenim myofascidlnych technik, mobiliza¢nych cvi¢eni, cviceni na nacvik
korektného dychacieho stereotypu a stabilizacie trupu, aktivacnych cviceni a cviceni
zameranych na nastavenie optimalnej svalovej suhry. Cielend pripravnu cast
nasleduje osvojenie vybranych prototypovych a komplexnych pohybovych vzorov.
Prototypové pohyby a komplexné cvicenia, ktoré tvoria pohybovy zaklad Specialnych
tréningovych prostriedkov a sutaznych disciplin vo vzpierani sme rozdelili do troch
hlavnych kategorii —komplexné pohyby s dominanciou vykonania pohybu v kolennom
kibe (tzv. ,knee dominant exercises"), v bedrovom kibe (tzv. +hip dominant exercises")
a komplexné pohyby vykonavané v pozicii nad hlavou (tzv. ,overhead position
exercises"). Korektné zvladnutie pohybovej predpripravy vytvara optimalne
vychodiska pre osvojenie Specialnych tréningovych prostriedkov a sutaznych disciplin
vo vzpierani aj pri kategorii beznej populacie a pri vykonnostnych a vrcholovych
Sportovcov, ktori maju vzpieranie zaradené do vlastnej silovej a kondicnej pripravy.
Koncept ponuka Siroky zaber pripravnych cviceni, ktoré okrem pripravnej Casti a
technickej pripravy mozu byt vyuzité aj pri odstraneni funkénych porudch pohybového
systému. Dolezitym vystupom je vhodne zvoleny metodicky postup vramci
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pohybovej (pred)pripravy pre rychlostno-silové Sporty, vzpieranie a vypracovanie
didaktiky nacviku a zdokonalovania jednotlivych pohybov a cviceni, ktoré tvoria
zaklad Specialnych tréningovych prostriedkov a sutaznych disciplin vo vzpierani.

Abstract

The concept of movement preparation for speed-strength sports respects the
need to ensure functional properties of the main joints according to the Joint by Joint
Approach, which is important to achieve before the implementation of selected
exercises in the training process. The concept assumes the creation of a training
routine in the preparatory phase of the training with the inclusion of myofascial
techniques, mobilization exercises, exercises for practicing proper breathing
stereotype and trunk stabilization, activation exercises and exercises aimed at
adjusting the optimal muscular coordination. A focused preparatory phase is followed
by improving selected prototypical and complex movement patterns. Prototypical
movements and complex exercises, which form the movement basis of special
training exercises and competitive disciplines in weightlifting, were divided into three
main categories — knee dominant exercises, hip dominant exercises and movements
performed in the overhead position (overhead position exercises). Mastering of
movement preparation creates optimal starting points for the acquisition of special
training exercises and competitive disciplines in weightlifting also in the category of
the general population and in athletes who have weightlifting included in their
strength and conditioning training. The concept offers variety of exercises that can be
used in a preparation phase, and in addition to the preparatory phase and technical
training, they can also be used to eliminate functional disorders of the musculoskeletal
system. An important outcome is an appropriately chosen methodological procedure
in the framework of movement preparation for speed-strength sports, weightlifting
and elaboration of practicing and training of movements and exercises, which form
the basis of special training exercises and competitive disciplines in weightlifting.
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Abstrakt

Tedria Sportového tréningu vo vzpierani pozna r6zne modely technickej
pripravy s pomerne jasne definovanymi unifikovanymi postupmi, ktoré sa liSia v
sposobe fazovania komplexnych pohybov sutaznych disciplin, v poradi nacviku
sutaznych disciplin, v definovani uzlovych faz pohybu a pod. Finalna podoba
technickej pripravy (jej charakter, obsah a trvanie) sa jednoznacne riadi standardnymi
postupmi zakladnych modelov, obsahovo a trvanim vsak musi byt individualizovana.
Potreba individualizacie sa tyka aj samotnej pohybovej predpripravy, ktora sa javi byt
vyznamnym determinantom Uspesnosti nacviku a zdokonalovania techniky
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Specialnych tréningovych prostriedkov a sutaznych disciplin vo vzpierani. Osobitny
pristup je ziaduci aj v pripade Specifickej kategorie Sportovcov s pomerne dobre
vyvinutou Urovnou silovych schopnosti, prip. Sportovcov s uz osvojenymi,
stereotypovymi pohybmi, ktoré su vsak charakterom neplnohodnotné, chybné.
Netradi¢né postupy nacviku uzlovych faz komplexnych tréningovych prostriedkov sa
javia byt podmienkou Uspesnosti, ktoré zaroven eliminuju ,,vyhodnu" silovu dispoziciu
Sportovcov ponukajucu ,Utocisko" a zaroven prekazku pri osvojeni korektného
pohybu. Vznika problematika osvojenia uzlovych faz cielového pohybu, pri ktorom
nedostatky pohybu sa snazi Sportovec kompenzovat silovymi dispoziciami.
Navrhované netradicné postupy maju potencial efektivnejsej technickej pripravy
prostrednictvom adekvatnej spatnej vdzby precitenim celého rozsahu pohybu
(vratane uzlovych faz) a vhodnymi trénerskymi instrukciami, tzv. CUE, ktoré su v
Uvodnych faza bez naroku na korektnU terminoldgiu. Nacvik a zdokonalovanie
netradi¢nymi postupmi reSpektuju vSeobecné zasady technickej pripravy a vyzdvihuju
aj dalSie ako napr. potreba definovania zvladnutelnych Uloh pre Sportovca,
minimalizacia technicky chybnych pohybov, tvorba primeranej variability
tréningovych prostriedkov a pod. Prispevok ponuka definovanie uzlovych faz techniky
sutaznych disciplin, ako aj Specialnych tréningovych prostriedkov vo vzpierani a
netradi¢né postupy nacviku a zdokonalovania tychto pohybov, ktoré maju potencial
uplatnenia aj v pripade Specifickych kategorii Sportovcov.

Abstract

The theory of sports training in weightlifting knows various models of technical
training with relatively clearly defined unified procedures, which differ in the way of
phasing complex movements of competitive disciplines, in the order of practising of
competitive disciplines, in the definition of the nodal phases of movement, etc. The
final form of the technical training (its nature, content and duration) clearly follows
the standard procedures of the basic models but must be individualised in content and
duration. The need for individualization is also related to the movement preparation
itself, which appears to be an important determinant of the success in practicing and
mastering the technique of special training exercises and competitive disciplines in
weightlifting. A special approach is also desirable in the case of a specific category of
athletes with a relatively well-developed level of strength abilities, or athletes with
already mastered, stereotyped movements, which, however, are incomplete and
faulty in nature. Non-traditional procedures of practicing the nodal phases of complex
training exercises seem to be a condition of success, which at the same time
eliminates the "advantageous" strength disposition of athletes offering a "refuge" and
at the same time an obstacle in the acquisition of correct movement. The issue of
mastering the nodal phases of the target movement arises, in which the athlete tries

-34-



to compensate for the movement deficiencies with strength dispositions. The
proposed non-traditional procedures have the potential to make technical training
more effective through adequate feedback by sensing the full range of motion
(including nodal phases) and appropriate coaching instructions, called CUEs, which
are free of correct terminology in the initial phases. Practicing and mastering by non-
traditional procedures respect the general principles of technical training and
emphasize other principles such as the need to define manageable tasks for the
athlete, minimization of technically incorrect movements, creation of adequate
variability of training exercises, etc. The paper offers the definition of the nodal phases
of the weightlifting competitive disciplines technique, as well as special training
exercises in weightlifting and non-traditional procedures of practicing and mastering
of these movements, which have the potential of application in specific categories of
athletes.
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