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2 SPORTO MOKSLAS

[VADAS
INTRODUCTION

Sporto mokslas — sudétingyjy dinaminiy sistemy mokslas

Prof. habil. dr. Albertas Skurvydas
Lietuvos kiino kultiiros akademija

Santrauka

Sporto mokslo pagrindiné funkcija — pazinimas. Sporto mokslas nagrinéja jvairias sporto formas ir vertybes, sten-
giasi paaiskinti ir atskleisti sporto fenomenq. Sportas — tai Zmogaus galiy ir kiino grozZio israiskos, zmogaus sveikatos
Stiprinimo, jo kiirimo ir Zmoniy bendravimo reiskinys. Jis Siuo metu tik ieSko savo vietos ir pripazinimo tarp kity moksly.
Sis naujas mokslas turi kovoti, kaip ir kiekvienas kitas, uz savo egzistencijq. Pasaulyje pirmiausia stengiamasi sukurti
mokslo pagrindus ir nuolat juos tvirtinti, gvildenti giliausias, esmines to mokslo egzistencijos problemas. IS jauno
sporto mokslo reikalaujama naujy technologijy ir giliy moksliniy tyrimy.

Jau Siandien sporto mokslas turi savo teorijq, kuri nagrinéja ir sieja { vientisq sistemq esamas zinias apie sportq,
tiriamojo objekto efekto esminiai, désningi rysiai atskleidziami remiantis kitomis mokslinio pazinimo formomis. Jei
neatliekami isSsamis sporto tikrovés tyrimai, o remiamasi tik metodinémis rekomendacijomis, kylanciomis is praktiniy
stebéjimy, pakertamas sporto mokslo kamienas. O didziausias naujojo mokslo — sudétingyjy dinaminiy sistemy moks-
lo — laiméjimas — tai realus supratimas, kq gali ir ko negali mokslas. Galima teigti, kad Siy dieny mokslo laiméjimai
skesta miisy meto deterministinéje paradigmoje, subjekto silpnybése ir klaidose bei objekto neapibréztume. Taciau
paradigma keiciasi léciausiai, nes jos galia mokslo plétrai didziausia. Naujosios mokslo paradigmos pokyciy pagrin-
diné jéga — noras aiskiau suprasti sudetingq dinamiskq spontaniskq realybe ir jos tyrimo jrankius.

Apibendrinant galima teigti, kad mastymo kultira turi milziniskq galiq mokslo ir viso pazinimo vyksmo plétrai.
Sporto mokslas privalo keisti tyrimo metodologija, kuri turéty biiti orientuota { sistemy ir evoliucine paradigmaq.

RaktaZodZiai: pazinimas, sporto mokslas, moksliné teorija, naujos technologijos, dinaminé sistema, evoliuciné

paradigma.

Sporto mokslo samprata

Sporto mokslas nagrinéja platy, bet vientisg ir
savarankiska zmogaus kiirybos socialini ir kultarini
reiSkini — sporto reiSkini — remdamasis mokslui
budingais principais (sporto mokslas gali tik tada
egzistuoti kaip savarankiSkas mokslas, jei laikosi
ty principy) (Baur, 1988; Willimczik, 1992; Haag,
1994; Holowchak, 2002). Sporto mokslas nagrinéja
{vairias sporto formas ir vertybes, stengiasi paaiskinti
ar atskleisti sporto fenomena. Sporta, nors ir vien-
tisa reiskini, galima suskaidyti i dalis, kurios gana
savarankiskai ir iSsamiai parodo tam tikra sporto
tikrovg. Pavyzdziui, galima visai savarankiskai gi-
lintis i Sias sporto sritis: elitini sporta, sveikatinimo
ir laisvalaikio sporta, moksleivijos sporta, | sporta
kaip socialinio prusinimo reiskini, neigaliy Zmoniy
sporta ir kt. (Holowchak, 2002). Taigi sportas — tai
zmogaus galiy ir kiino groZzio iSraiSkos, Zmogaus
sveikatos stiprinimo, jo kiirimo ir Zzmoniy bendra-
vimo reiskinys (Holowchak, 2002). Siuos jvairius
sporto bruozus bitina paaiskinti, atskleisti ju esmg ir
prasmg. O tai gali padéti tik mokslas. Daznai sporto
mokslas suprantamas kaip zmogaus fiziniy, psichiniy
ir dvasiniy galiy pazinimo reiskinys.

Sporto mokslas, integruojantis sporto mokslo dis-
ciplinas i vientisa moksla, yra gana jaunas, bet inten-

syviai besiplétojantis mokslas. Jis Siuo metu tik ieSko
savo vietos ir pripazinimo tarp kity moksly. Kaip ir
kiekvienas kitas mokslas, Sis naujas mokslas turi
kovoti uz savo egzistencija. Kadangi sporto mokslas
turi savo tyrimy objekta, metodologija, geba atlikti
korektiskus tyrimus ir informuoti visuomeng apie
gautus rezultatus, jis gali buti ir yra savarankiSkas
mokslas. Taciau jo, kaip ir kity jauny moksly, plétotei
yra slapty pavoju. Bitent: 1. Jaunas mokslas uzmirs-
ta, kad jam nuolatos reikia kovoti uz pripazinima.
2. Labai greitai ir pavirSutiniSkai stengiamasi jtikti
visuomenei, kuriai tas pataikavimas greitai nusibosta.
Todél, rimtai plétojant moksla, pasaulyje pirmiausia
stengiamasi sukurti mokslo pagrindus ir nuolat juos
tvirtinti — gvildenti giliausias, esmines to mokslo
egzistencijos problemas. Be to, i§ jauno mokslo rei-
kalaujama ir rimty technologijy, rekomendacijy, ir
i§samiy moksliniy tyrimu. Siuo poZifiriu jis atsiduria
tarp kiijo ir priekalo. 3. Jaunas mokslas daznai uzmirs-
ta, kad jis negali buti uzdaras, t. y. negali pats savgs
vertinti (tai jaunystés klaida). Be to, jis privalo nuolat
sau didinti reikalavimus. 4. Jaunam mokslui, kaip ir
mazam vaikui, reikia nuolatinés globos, o blogiausia,
kad, pripratgs prie auklés, jis ja nori vis turéti, t. y. bijo
imtis atsakomybés. Tai nesubrendimo simptomas,
kuris matomas ir sporto moksle, pvz., daug lengviau
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Slietis prie edukologijos ar biologijos, nei gvildenti
sporto edukologija ar sporto biologija.

Nemaza dalis Lietuvos sporto mokslininky dar
nemato prasmes publikuoti mokslinius straipsnius
ISI duomeny bazés zurnaluose, nes vis dar mano,
kad ,,yra geriausi“ (,,buvusios Soviety Sajungos
sporto mokslas geriausias®). Kitaip tariant, labai létai
keiciasi Soviety Sajungos idiegta mokslo kultura.
Greiciau tai nebuvo kulttira, bet jos tam tikros dalys —
1sakymai, partijos nurodymai ,,biiti sveikiausiems*,
»stipriausiems*. Tada sporto mokslas i§ esmés tarnavo
tik praktiniam olimpiec€iy rengimui. Pavyzdziui, vi-
siskai buvo uzmirstas fizinio aktyvumo ir sveikatos
stiprinimo mokslas, nes tai buvo galima kompensuoti
Sukiais, kad ,,esame sveikiausi®. Juk $io Stukio nebuvo
galima empiriSkai patikrinti.

Kaip ir kiekvienas mokslas, sporto mokslas privalo
turéti savo filosofija, t. y. teorija. Ar sporto mokslas
turi savo teorija? Siandien maZiau abejojanciy, kad
sporto mokslas neturi savo teorijos, kuri nagrinéja ir
sieja | vientisg sistema esmines zinias apie sporta. Jei
neatlickami i§samiis sporto tikrovés tyrimai, o remia-
masi tik metodinémis rekomendacijomis, kylanciomis
1§ praktiniy stebéjimy ar su tuo susijusiy samprotavi-
my, pakertamas sporto mokslo kamienas.

Pasak Europos Tarybos Europos sporto chartijos,
sportas —tai visos fizinio aktyvumo formos, gerinancios
zmoniy fizinj parengtuma, sveikata ir dvasing biisena.
Tos formos realizuojamos per socialinj bendravima
ar siekiant jvairiame lygmenyje sportiniy rezultaty.
Chartija numato, kad turi biiti renkama ir skleidziama
visapusiska informacija apie sporta, skatinami moks-
liniai tyrimai visais sporto aspektais ir visais galimais
biidais kei¢iamasi moksliniy tyrimy informacija.

Tarptautiné sporto ir fizinio lavinimo chartija
(1978) vienu i§ pagrindiniy sporto plétojimo tiksly
laiko sporto mokslo plétote. Tarptautiné sporto moks-
lo ir fizinio lavinimo taryba nuo 1955 m. iki dabar
priémé daug svarbiy nutarimy, susijusiy su sporto
mokslo plétote. Vieni i§ svarbiausiy nutarimy buvo
paskelbti 1983 m., jie teige, kad biitina sporto moksla
visapusiskai plétoti kaip integruota, bet savarankiska
moksla, kad neplétojant sporto mokslo nebus ir sporto
ateities. Buvo skatinamas sporto universitety ir sporto
mokslo centry ar instituty prie jy steigimas.

Siuo metu visame pasaulyje vyksta gyvos disku-
sijos dél sporto mokslo sampratos. Ypac¢ pastaruoju
metu diskutuojama apie sporto mokslo discipliny
svarba universitety studijy programose. Antai JAV
sporto mokslas suprantamas labiau kaip atskira sporto
mokslo disciplina, pvz., sporto fiziologija ir kt. Taciau

Siuo metu taip pat bandoma sporto mokslo atskiras
disciplinas integruoti. Sporto mokslo pavadinimui
pasirenkami jvairGis terminai, kaip antai kineziolo-
gija (angl. Kinesiology), sporto mokslas (angl. Sport
science), sporto studijos (angl. Sport studies), pratimy
mokslas (angl. Exercise science), fizinio aktyvumo
mokslas (angl. Physical activity science) ir kt.

Sporto mokslo struktiira

Sporto mokslas — tai daugiadalykis, daugeli
mokslo dalyky integruojantis mokslas (Haag, 1994).
Sporto mokslo atskiri dalykai privalo turéti savo te-
orija. Pavyzdziui, sporto fiziologija turi savo teorija,
désnius ir principus, tyrimy metodologija. Sporto
mokslo teorijos gali bati empirinés ir dedukcinés. Tai
lygiavertes teorijos. Manoma (Haag, 1994), kad sava-
rankiskos ir brandzios teorijos yra §iy sporto mokslo
dalyky: 1. Sporto medicinos. 2. Sporto fiziologijos.
3. Sporto biomechanikos. 4. Sporto pedagogikos.
5. Sporto sociologijos. 6. Sporto istorijos. 7. Sporto
psichologijos. 8. Sporto filosofijos. Sios savarankis-
kos (pirmo sporto mokslo lygmens dalyky) teorijos
yra placiai pripazistamos kity moksly. Deja, Lietuvoje
ypac tritksta nuodugniy sporto filosofijos, sporto so-
ciologijos ir sporto psichologijos tyrimuy.

Didziausiy sporto mokslo laiméjimy pasaulyje pa-
sieké Danijos, Suomijos, Anglijos, Olandijos, JAV ir
Vokietijos mokslininkai. Vokietijos mokslininkai yra
vieni i$ treniravimo sistemy mokslo lyderiy Europoje;
sporto fiziologai ir biomechanikai yra stipriausi Dani-
joje, Suomijoje ir JAV; fizinio aktyvumo ir sveikatos
stiprinimo problemas geriausiai sprendzia Suomijos
mokslininkai; Olandijos ir JAV mokslininkai pirmau-
ja judesiy valdymo ir mokymo srityse.

Haagas (1994) nurodo, kad Siandien randasi ir
vis didesnj pripazinima igyja sporto mokslo dalyky
teorijos, kurias galima vadinti sporto mokslo Serdi-
mi (antro lygmens sporto mokslo dalykai). Tai ypac
integruotos i$ keliy moksly sandiiros teorijos: 1) ju-
desiy teorija (angl. movement theory and movement
science); 2) zaidimy teorija (angl. play theory and
play science); 3) treniravimo teorija (angl. training
theory and training science), 4) sporto Saky teorija.
Anot Haago (1994), Sios teorijos dar turi pakovoti
dél pripazinimo. Kiekviena i$ ju privalo integruoti
ir integruoja, jei tokiy yra, jvairiy mokslo dalyky
zZinias. Pavyzdziui, jvairiy sporto Saky mokymo teo-
rija integruoja sporto pedagogikos, judesiy teorijos,
treniravimo teorijos ir pirmutiniy 8 teorijy zinias.

Negalima sakyti, kad yra, pvz., lengvosios atleti-
kos mokymo teorija, jei joje nenagrinéjamos biome-
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chanikos, fiziologijos, pedagogikos ar psichologijos
problemos. Jei taip yra, tas dalykas yra ne mokslo,
bet metodikos srities. Tada jis negali pretenduoti
1 sporto mokslo dalyky Seima. O tu dalyku ateitis
priklausys nuo to, kokiu keliu bus pasirinkta zengti:
ar mokslo, ar metodikos.

Siandien, be minéty sporto mokslo dalyky teorijy,
pradeda rastis $ios naujos teorijos (trec¢io lygmens
sporto mokslo dalykai): 1) sporto informatika;
2) sporto ekonomika; 3) sporto teis€; 4) sportininky
rengimo teorija. Jos dar nelaikomos Siandien sava-
rankiSkomis teorijomis, kaip ir tokie sporto mokslo
dalykai: 1) sportas ir muzika; 2) sportas ir rekreaci-
ja; 3) sportas ir sveikata; 4) sportas ir visuomen¢s
informavimo priemonés; 5) sportas jvairioms Zmo-
niy grupéms (nejgaliems Zzmonéms) ir kt. Gali biiti
atliekami ir ty sri¢iy moksliniai tyrimai, taciau jos
dar nesubrandino savo mokslo teorijy ir moksliniy
tyrimy metodologijos. Taigi, galima teigti, kad sporto
mokslas yra trijy lygmeny. Kuo Zemesnis lygmuo,
tuo brandesnis sporto mokslo dalykas.

Ar baigsis sporto mokslo problemos? Darbo is-
baigtumas — tai dinamiska savoka, nes ,.kuo giliau i
miska, tuo daugiau medziy“. Ar galima sakyti, kad
tam tikromis ir tik tokiomis salygomis darbas yra
iSbaigtas, t. y. pasiekta tomis salygomis absoliuti
tiesa. Mechanistiné paradigma sakyty, kad visomis
salygomis darbas turi buti iSbaigtas; reliatyvistiné
paradigma — tik tam tikromis salygomis; statisting,
tikimybing, paradigma — tam tikromis salygomis yra
didesné tikimybé atskleisti tiesa; sistemy evoliuciné
paradigma darbo iSbaigtuma supranta kaip naujy
galimybiy nurodyma (atradima).

Sporto mokslo objektas — sudétingoji dinaminé
sistema

Naujasis — sudétingyjy dinaminiy sistemy — moks-
las daZnai dar vadinamas postmoderniuoju mokslu
(Best, Kellner, 1991; Hargreaves, 1999; Ryan, 1999;
Smart, 2000; Halder, 2002). Naujojo mokslo meta-
foros — kompleksiskumas, dinamika, neapibréziamu-
mas, chaosas, netiesiSkumas, kuklumas vertinant savo
zinojima (Gell-Mann, 1994; Capra, 1996; Dawkins,
1996; Prigogine, 1997; Goodwin, 2001; Laszlo, 2002;
Mayr, 2004; Laughlin, 2005; Skurvydas, 2006). Todél
galima sakyti, kad naujasis mokslas nagrinéja tai, ko
nelieté klasikinis mokslas, kuris visur stengési ieskoti
idealios tvarkos, tiksliy priezastiniy rysiy, absoliutaus
aiSkumo ir objektyvumo. Galima tvirtinti, remiantis
Popperio (2001) zodziais, kad naujasis mokslas ap-
ima ta dali mokslinio pazinimo, kuris yra ,,sumis¢s

su miisy klaidomis, prietarais, svajomis ir viltimis, ir
visa, kg galime, tai siekti tiesos, nepaisydami to, kad
ji nepasiekiama®.

Sporto mokslas tiria sistemas, kurios priklauso
sudétingosioms dinaminéms susireguliuojanc¢ioms
sistemoms (Baur, 1988; Skurvydas ir Mamkus,
2000). Galima teigti, kad sporto mokslo objektas yra
sudetingesnis negu, pvz., biologijos ar inzZinerijos
(zr. pav.). Taciau kuo sudétingesnis tyrimo objektas,
tuo sunkiau galima ji apibrézti, t. y. tuo jis yra arciau
chaoso (tarp tvarkos ir netvarkos).

Sudétingumas,
neapibréitumas
I Sporto mokslas
—
Biolgkiia InZinerija
Tvarka Netvarka

Pav. [vairiy moksly sudétingumo laipsnis

Sporto moksle, kaip ir kiekviename moksle,
yra teiginiy, kuriy teisingumo i§ principo negalima
irodyti (nejrodomumo principas), nes sudétingosios
sistemos (o sporto tikrové neabejotinai tokia yra) bii-
senos 18 principo negalima tiksliai aprasyti, apibrézti
(neapibréztumo principas). Todél, norint padidinti
dinamineés sistemos biisenos apraSymo (apibrézi-
mo) tiksluma, daznai stengiamasi griebtis jvairiy
pagalbiniy budy, pvz., modeliavimo ar simuliavimo
(papildomumo principas). Dabartiniu metu atsitikti-
numai ir negriZtamumas yra grei¢iau ne iSimtys, bet
objektyviis sporto mokslo désningumai.

Sporto mokslo metodologijos klaidos

Pagrindinés sporto mokslo metodologijos klaidos
yra §i0s:

1. Uzsidarymas savyje (tai kiekvienam mokslui
buidinga klaida). Pavyzdziui, sporto mokslui yra labai
pavojinga nesigilinti { gamtos, gyvybés, zmogaus ir
visuomenes elgsenos bendruosius (filosofinius) dés-
ningumus. Sporto mokslas turéty maitintis kity, bran-
desniy, moksly laiméjimais, ypa¢ metodologiniais.

2. Deterministiné tyrimy metodologija.

3. Redukcionizmo vyravimas prie$ holizma.
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4. Sisteminio pozilirio stoka apibréziant tyrimy
objekta.

5. ,,Jaunystés klaida, kuri reiskiasi dél mokslo
jaunumo, o patys ryskiausi klaidos simptomai yra Sie:
nepagarba teorijai, hipotezei ir kritiniam tiesos ies-
kojimo biidui, silpna sporto fenomeny prognozavimo
galia ir nekuklumas interpretuojant tyrimo duomenis,
pateikiant praktines iSvadas.

Sios pagrindinés sporto mokslo metodologijos
klaidos ji kausto, jis praranda elegantiSkuma ir pras-
mg, t. y. moksliniy tyrimy pritaikymo galia. Moks-
las, kurio vir§iin¢je yra teorijos ir modeliai, negali
(jei nenori pats saves prislopinti ar net susinaikinti)
neSnekéti realiai apie realybg — jis turi biiti realybés
supratimo realybé. Kuo galingesné moksliné teorija,
desnis ar modelis, tuo jis aiSkiau interpretuoja ir pro-
gnozuoja realiy fenomeny elgsena.

Apibendrinimas

Mokslas néra joks isskirtinis ar dieviskas fenome-
nas — jis, kaip ir visi zmogaus sukurti dalykai, turi
labai daug netobulumy, nors yra vienas is tobuliausiy
zmonijos ilgalaikés kiirybos rezultaty. Siuolaikinis
mokslas yra zmogiskas, o ne ,,dieviskas* fenomenas.
Ir visos senojo mokslo viltys matyti visiskai objekty-
vy, racionaly ir negin¢ijamais faktais grista moksla
dabar sublitisko dél naujojo mokslo laiméjimy. O
didZiausias naujojo mokslo — sudétingyju dinaminiy
sistemy mokslo — laiméjimas — tai realus supratimas,
ka gali ir ko negali mokslas. Galima teigti, kad Siy
dieny sporto mokslo laiméjimai ske¢sta miisy meto
deterministin¢je paradigmoje, subjekto silpnybése
ir klaidose bei objekto neapibréztume. Taciau pa-
radigma keiciasi 1éCiausiai, nors jos galia mokslo
plétrai yra didziausia. Kokios yra naujosios mokslo
paradigmos pokyciy pagrindinés jégos? Galbit viena
i$ ju — noras aiSkiau suprasti sudétinga dinamiska
spontaniska realybg ir jos tyrimo jrankius. O kas
skatina ir vercia aiSkiau suprasti sudétinga dinamiska
realybg? Galbiit senosios paradigmos silpnumas ar
zmonijos globalin¢ kultira.

Apibendrinant galima teigti, kad mastymo kul-
tiira, kuri atsiranda ,,i§ gyvenamojo laiko sé¢kmiy
ir nes¢kmiy®, turi milziniska galia mokslo ir viso
pazinimo vyksmo plétrai. Kitaip tariant, misy laiko
paradigma sudaro salygas atsiskleisti ,,miisy dieny
atradimams®. Sporto mokslas privalo keisti tyrimo
metodologija, kuri turéty biiti orientuota i sistemy ir
evoliucing paradigma.
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SPORT SCIENCE - THE SCIENCE OF COMPLEX DYNAMIC SYSTEMS

Prof. Dr. Habil. Albertas Skurvydas
Lithuanian Academy of Physical Education

SUMMARY

The main function of sport science is cognition.
Sport science analyses different sport forms and values,
tries to explain and reveal the phenomenon of sport
itself. Sport is the phenomenon of human’s powers and
body’s beauty expression, human’s health development,
its creation and people’s communication. The sport
science currently only looks for its place and recognition
among the other sciences. This new science must fight
for its existence just as every another ones. The building
of science fundamentals and their constant maintaining,
disquisition of the deepest, essential problems of
existence are the very first steps in consolidating its
positions at the world level. Young sport science is
being challenged for new technologies and significant
scientific researches too.

Today sport science has its theory that analyses and
relates existing sport knowledge into integral system.
The essential and regular links of searching object effect
are revealed in reference with other scientific recognition
forms. The very basis of sport science is destroyed if
methodical recommendations that arise from practical

Albertas Skurvydas

Lietuvos kiino kulttiros akademijos rektoratas
Sporto g. 6, LT-44221 Kaunas

Tel. +370 37 30 26 21

El. pastas: Ikka@lkka.lt

observations are being followed instead of carrying
out comprehensive researches of sport reality. The
practical understanding what science is able or enable
to achieve is the ultimate accomplishment of the newly
born science — science of complex dynamic systems. It
can be stated that the achievements of nowadays science
are being destroyed by necessitarian paradigm, subject
vulnerabilities, inaccuracies, and object indetermination.
But the paradigm changes are the hardest because of its
strongest influence on science development. The main
power of the new science paradigm is in the intention
to understand the very difficult dynamic spontaneous
reality and the means of its analysis in much clearer way.
In summary it may be stated that the culture of cogitation
has enormous impact on the development of science
and the whole cognition. Sport science must change
its researching methodology that should be polarized
towards the paradigm of systems and evolution.

Keywords: knowledge, sport science, scientific
theory, new technologies, dynamic system, evolution
paradigm.
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SPORTO MOKSLO TEORIJA
THEORY OF SPORT SCIENCE

Lietuvos Siuolaikinés penkiakovés sportininky,
Pekino olimpiniy Zaidyniy prizininkuy, fizinio parengtumo ir
funkcinio pajégumo raida keturmeciu olimpiniu ciklu

Prof. habil. dr. Kazys MilaSius', Jurijus Moskviciovas®, prof. habil. dr. Juozas Skernevicius'
Vilniaus pedagoginis universitetas’, Lietuvos olimpinis sporto centras?’

Santrauka

2008 m. Pekino olimpinése Zaidynése Lietuvos penkiakovininkai iskovojo Lietuvai du medalius — sidabro ir bronzos.
Siy sportininky rengimosi technologija, fiziniy ir funkciniy galy kaita nagrinéjama jau seniai. Tai leido objektyviai
vertinti sportininky organizmo adaptacinius pokycius ir palyginti jy fiziniy ir funkciniy galiy kaitq per du keturmecius
olimpinius ciklus.

Darbo tikslas — iSanalizuoti Lietuvos Siuolaikinés penkiakovés rinktinés nariy olimpinio keturmecio ciklo ,, Pekinas
2008 “ struktitrq ir turing, istirti iv jvertinti fiziniy ir funkciniy galiy kaitq per nagrinéjamq laikotarpj ir palyginti Siuos
rezultatus su analogisky tyrimy duomenimis, gautais pries Atény olimpines Zaidynes.

Tirti du Lietuvos Siuolaikinés penkiakovés olimpinés rinktinés nariai, kurie rengési olimpinéms zaidynéms pagal
programq ,, Pekinas 2008 ““. Nustatyti kai kurie fizinio pajégumo rodikliai. ISanalizuotas sportininky treniruotés kritvis
ir pratyboms skirto laiko sqnaudos.

Tyrimas parodé, kad abiejy sportininky kitno masé keturmeciu olimpiniu ciklu stabilizavosi, bet jy raumeny masé
turéjo tendencijq didéti. Per keturmeti olimping ciklq sportininky raumeny galingumas trumpai trunkancio darbo metu
isliko stabilus. Nustatyta, kad tiviamyjy penkiakovininky aerobinis pajégumas buvo labai didelis viso keturmecio olim-
pinio ciklo metu, bet ypac didelis jis buvo ketvirtaisiais olimpinio ciklo metais ir tai leido sportininkams pasiekti gerus
rezultatus bégimo rungtyje, kuri buvo lemiama kovojant dél medaliy. Tyrimo rezultatai rodo, kad penkiakovininky fizinis
parengtumas ir funkcinis pajégumas olimpiniu ciklu vis dar geréjo ir tai leidZia prognozuoti, kad tirti sportininkai gali

bitti fiziskai ir funkciskai pajégiis siekti puikiy rezultaty ir Londono olimpinése zaidynése.
RaktaZodZiai: Siuolaikiné penkiakove, olimpinis keturmetis ciklas, fizinis kritvis, organizmo adaptacija, fizinés ir

funkcinés galios.

Ivadas

Baigési dar vienas olimpinis ciklas ,,Pekinas
2008“. Lietuvos, kaip ir kity Saliy, visuomenés dé-
mesys didZiausiems sportiniams laiméjimams islicka
didelis. XXIX olimpiados Zaidynése Pekine Lietuvos
Siuolaikinés penkiakovés sportininkai pasieké {spii-
dinga laiméjima — abu miisy Salies atstovai iSkovojo
medalius: E. K. — sidabro, o A. Z. — bronzos. Be
olimpiniy zaidyniy, ne maziau svarbios pergalés
Siuo keturmeciu olimpiniu ciklu pasiektos ir kitose
svarbiausiose §ios sporto Sakos varzybose — laiméti
pasaulio ir Europos ¢empionaty medaliai.

Lietuvos didelio meistriSkumo Siuolaikinés pen-
kiakovés sportininky rengimo vyksmas olimpiniu
ciklu ,,Aténai 2004, ju fiziniy ir funkciniy galiy
kaita buvo nuolat analizuojama ir tyrimo rezultatai
skelbiami mokslinése publikacijose (Milasius ir kt.,
2003a; 2003b; 2004). Reguliaris tyrimai buvo tgsiami
ir toliau — keturmeciu olimpiniu ciklu ,,Pekinas 2008,
Sukaupta gausi medziaga apie tiriamyjy sportininky
fiziniy ir funkciniy galiy kaita, treniruotés proceso
struktiirg ir turini. Tai leido objektyviai vertinti sporti-

ninky organizmo adaptacinius poky¢ius, be to, atsira-
do galimybé palyginti tas sportininky savybes, kurios
yra labai reikSmingos siekiant puikiy Siuolaikinés
penkiakovés sportiniy rezultaty dviejuose olimpinio
rengimo cikluose (Milasius ir kt., 2007).

Penkiakovininky treniruotés vyksmo veiksmingu-
mas tyrinétas daugelio mokslininky (Claessens ir kt.,
1994; JiprokoB, 3anopoxanos, 1998; Drjukov, Zapo-
rozhanov, 1999; Lang, 2004; Liang, Zhang, 2007).
Isaiskéjo, kad viena i§ aktualesniy sportininky fiziniy
ir funkciniy galiy diagnostikos problemy yra nustatyti
tiriamyjy fizines galias varzyby laikotarpiu, artéjant
svarbiausioms sezono varzyboms, o ypa¢ —baigiamuo-
ju pasirengimo olimpinéms zaidynéms etapu (/Iprokos,
2000, 2003, Parisi ir kt., 2001). Svarbus varzybinés
veiklos specifikos informatyvaus ir patikimo verti-
nimo budas yra individualiy sportininko organizmo
adaptacijos bruozuy iStyrimas, suradimas ty organizmo
funkciniy rodikliy, kurie leisty nustatyti organizmo
rezervines galimybes, o sportininkas galéty reikiamu
momentu panaudoti savo maksimalias galias.

Darbo tikslas — iSanalizuoti Lietuvos Siuolaikinés
penkiakovés rinktinés nariy keturmecio olimpinio ciklo
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,,Pekinas 2008 struktiira ir turinj, iStirti ir jvertinti
fiziniy ir funkciniy galiy kaita per nagrin¢jama laiko-
tarpi ir palyginti Siuos rezultatus su analogisky tyrimy
duomenimis, gautais prie§ Atény olimpines zaidynes.

Tyrimo organizavimas ir metodai

VPU Sporto mokslo instituto laboratorijose ir
Vilniaus miesto SMC tirta pajégiausiyjy Lietuvos
Siuolaikinés penkiakovés sportininky E. K. ir A. Z.
fiziniy ir funkciniy galiy kaita keturmeciu olimpiniu
ciklu ,,Pekinas 2008“. Analizuotas fizinis kriivis,
atliktas baigiamaisiais olimpinio ciklo metais. Darbe
analizuojami tyrimuy, atlikty kiekvieny mety varzybuy
laikotarpiu, duomenys.

Nustatyti fizinio i§sivystymo rodikliai: kiino mase,
raumeny ir riecbaly masé bei raumeny ir riebaly masés
indeksas (RRMI), gyvybinis plauciy tiris (GPT). Tir-
tas raumeny galingumas jvairiose energijos gamybos
zonose. Apie anaerobiniy alaktatiniy energijos gamy-
bos mechanizmy efektyvuma sprgsta pagal vienkarting
raumeny susitraukimo galinguma (VRSG) bei anae-
robinj alaktatini raumeny galinguma (AARG). Buvo
nustatytas paprastosios psichomotorinés reakcijos
laikas (PRL), centrinés nervy sistemos paslankumas
(CNSP) registruojant judesiy daznj per 10 s. Pagal
bégimo greiti (V, km/h) ant bégtakio, sportininky
pulso daznj (PD) ir laktato (La) koncentracija kraujyje
vertintas bioenergetiniy procesy intensyvumas ties
anaerobinio slenkscio riba. Dujy analizatoriumi nusta-
tyti sportininky aerobinio pajégumo rodikliai — krtivis
didintas tol, kol buvo pasiekta kritinio intensyvumo
riba (KIR). Kartu nustatytas ir anaerobinés apykaitos
slenkstis (ANS). Ties Siomis ribomis nustatyti plau-
¢iy ventiliacijos (PV), pulso daznio (PD), deguonies
suvartojimo (VO, max ir VO,) rodikliai. Kraujotakos
ir kvépavimo sistemy funkcinis pajégumas (KKSFP)
vertintas pagal ramybés pulso daznj ir Rufjé indekso
duomenis (Skernevicius ir kt., 2004).

Tyrimo rezultaty analizé

Lietuvos Siuolaikinés penkiakovés sportininky
rengimo technologija per du keturmecius olimpinius
ciklus jvertinta 3 olimpiniais medaliais, pasaulio
¢empiono ir Europos ¢empiono medaliais, daugeliu
laiméty Pasaulio Siuolaikinés penkiakovés taurés
etapy. Sios pergalés leido miisy penkiakovininkams
iSlaikyti pirmaujancias pozicijas pasaulyje.

Analizuojant paskutinio olimpinio keturmecio
treniruotés ciklo fizinj kriivi ir lyginant ji su anks-
tesniojo olimpinio ciklo duomenimis matyti, kad
bendra sportininky atlikto fizinio kriivio apimtis buvo

mazesné: E. K. ji sumazeéjo nuo 1299 iki 1176 val., o
A.Z.—nuo 1261 iki 1190 val. (1 lentel¢).

1 lentele

Lietuvos Siuolaikinés penkiakovés rinktinés nariy 2004 ir
2008 m. treniruotés krivis

A.Z. E. K.
Atlikto darbo turinys
2004 | 2008 | 2004 | 2008
1. Pratyby dieny skai¢ius 218 229 | 234 | 224
Pratyby skaicius 764 | 801 | 816 | 784
3. | Bendra fizinio kriivio apimtis (val.) | 1261 | 1190 | 1299 | 1176
Begimas (val./proc.) 324/ | 250/ | 306/ | 270/
25,7 (21,01 | 23,6 | 23,0
I$ ju: I zona — PD 120-140 k./min 88 51 90 53
4. IT zona — PD 141-160 k./min 110 96 92 105
11T zona — PD 161-180 k./min 98 90 96 97
IV zona — PD >180 k./min 28 13 28 15
. 288/ | 242/ | 313/ | 232/
Plaukimas (val./proc.) 28 | 204 | 241 | 198
I8 ju: I zona — PD 120-140 k./min 44 44 46 42
> II zona — PD 141-160 k./min 136 95 162 90
IIT zona — PD 161-180 k./min 92 87 89 84
IV zona — PD >180 k./min 16 16 16 16
L 300/ | 302/ | 314/ | 280/
Fechtavimasis (val./proc.) 238 | 254 | 242 | 238
6. Individualios pamokos (skai¢ius) 77 77 83 78
Kovy skaiéius 3604 | 3474 | 3648 | 3208
« 235/ | 227/ | 245/ | 223/
Saudymas (val./proc.) 18.6 | 191 | 189 | 19.0
7. »Sausy® Stviy skaicius 3000 | 4540 | 3150 | 4460
Saviy skaidius 8050 | 11350 | 8250 | 11150
Mazo kalibro $uviy skaicius 1500 | 360 | 1500 | 270
Jojimas (val./proc.) 69/ 1277\ 76/ | 130/
8. 5,5 10,6 | 5,8 | 10,9
Suoliy per kliiitis skai¢ius 2400 | 4064 | 2600 | 4290
- . 45/ 42/ 45/ | 41/
9. Fizinis rengimas (val./proc.) 3.6 35 | 346 | 35
10. Varzyby ir starty skaic¢ius 7/12 7 8/15 9
1, | Penkiu gif;;ﬁ:‘&;izri?so Varzybu | ssse | 5430 | 5522 | 5534

E. K. pratyby skai¢ius per metus sumazéjo nuo
816 iki 784, o A. Z. padidéjo nuo 764 iki 801. E. K.
treniruotés struktiroje ivyko nedideli poky¢iai: i
pirmaja vieta pagal pratyboms skiriama laika pakilo
fechtavimasis (23,8 %), antroje vietoje pagal laiko
sanaudas liko bégimas (23,0 %). Labai sumaz¢jo
plaukimui skiriamo laiko sanaudos. Padidéjo ir jo-
Jimo rungciai skiriamas pratyby laikas — nuo 5,8 iki
10,9 %. Bendrajam fiziniam rengimui skirto laiko
kiekis praktiskai nekito.

A. Z. treniruotés struktiiroje paskutiniais metais
prie$ Pekino olimpines Zaidynes, palyginti su pasiren-
gimu Atény olimpinéms zaidynéms, bégimui skiria-
mo laiko sumazéjo nuo 25,7 iki 21,0 %, o plaukimui —
nuo 22,8 iki 20,4 %, bet fechtavimuisi skiriamo laiko
padidéjo nuo 23,8 iki 25,4 %, Saudymui — nuo 18,6
iki 19,1 % ir jojimui — nuo 5,5 iki 10,6 %.
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2008 m. tiriamieji sportininkai gerai dalyvavo ir
kitose pasaulio Siuolaikinés penkiakovés varzybose.
Penkiy svarbiausiy penkiakovés sezono varzyby
rungciy tasky sumos vidurkis E. K sieké 5534, o
A. Z.—5430. Tai leido miisy sportininkams 2008 m.
pasaulio penkiakovininky reitingo sarase uzimti
aukstas pozicijas (3-ia ir 5-a).

Analizuojant fizinio i$sivystymo duomenis ketur-
meciu olimpiniu ciklu matyti, kad E. K. kiino masé
turéjo tendencija didéti, taciau ji nebuvo didesné nei
olimpiniu ciklu ,,Aténai 2004“. Riebaly masé, kaip
ir ankstesniy tyrimy metu, buvo labai maza, ypac
tai pasakytina apie riebaly masg, nustatyta 2008 m.,
kuri sieke tik 3,1 kg. Tokia situacija verté¢ nuolat
koreguoti mityba ir tai daré mitybos specialistai.
A. Z. kiino masé padidéjo nuo 71,7 iki 74,5 kg. Jo
raumeny masé pastaruoju olimpinio rengimo ciklu
buvo taip pat didesné 1 kg, o riebaly masé i§ esmés

nekito (2 lentel¢).
2 lentele

Lietuvos Siuolaikinés penkiakovés rinktinés nariy kai kuriy
fizinio issivystymo rodikliy kaita keturmeciu olimpiniu ciklu

C . Kino Raumen Riebal GPT
Inicialai | Metai masé (kg) | masé (kgl; masé (kl;) RRMI )
2004 80,0 45,9 53 8,49 7,2
2005 77,0 43,9 35 12,50 | 6,8
E. K. 2006 71,5 44,0 4,7 9,20 6,8
2007 79,0 45,0 4,5 9,88 6,8
2008 78,5 45,6 3,1 14,40 | 6,7
2004 71,7 39,5 5,9 6,69 5,1
2005 72,5 39,1 6,0 6,55 5,1
A.Z 2006 72,5 39,2 6,3 6,22 5,0
2007 74,5 40,6 6,9 5,88 5,2
2008 74,5 40,8 53 7,54 52

Gyvybinis plauciy tiiris tiriamuoju laikotarpiu
praktiskai nekito, iSliko panaSaus lygio, koks buvo
ankstesniuoju keturmeciu olimpiniu ciklu.

Analizuojant E. K. raumeny galingumo trumpai
trunkancio darbo metu duomenis galima pastebéti,
kad tiek VRSG, tiek ir AARG santykinés reikSmeés
virSija 2004 m. pasiekta rodikliy lygi (3 lentel¢).
Reikia pazymeti, kad A. Z. VRSG ir AARG tyrimai
atlikti tik 2 kartus kaip ir per ,,Atény 2004 keturmeti
olimpinj cikla, nes sportininkas negal¢jo daryti staigiy
judesiy testavimo metu, kad neatsinaujinty Achilo
sausgyslés trauma.

E. K. psichomotorinés reakcijos laikas (PRL) per
keturmetj cikla labai pageréjo —nuo 192 iki 157 ms,
o judesiy daznis per 10 s visu keturmeciu olimpiniu
ciklu i8liko stabilus. A. Z. PRL taip pat turéjo ten-

dencija geréti —nuo 170 iki 153 ms, o judesiy daznis
kito banguotai.
3 lentelé
Lietuvos Siuolaikinés penkiakovés rinktinés nariy fiziniy
galiy kaita keturmeciu olimpiniu ciklu

Anaerobinés apykaitos
4 - VRSG | AARG PRL Jd. slenkstis
Inicialai | Metai | (W/ (W/ (k/ | PD A% La
(ms)
kg) kg) 10s)| (k./ | (km/ | (mmol/
min) | h) 1)
2004 | 27,80 | 18,92 | 162 | 84 | 165 | 12,5 -
2005 | 2520 | 23,73 | 192 | 78 | 168 | 11,5 44
E.K. | 2006 | 24,41 | 19,12 | 170 | 78 168 | 11,3 44
2007 | 26,86 | 20,98 | 160 | 78 | 165 | 12,5 44
2008 | 29,51 | 20,83 | 157 | 79 | 163 | 13,0 4,0
2004 - - 130 | 89 | 155 | 12,5 -
2005 | 21,76 | 16,18 | 170 | 80 | 157 | 10,5 43
A.Z. | 2006 | 2343 | 1735 | 144 | 75 | 157 | 11,5 5,0
2007 - - 157 | 85 156 | 12,5 52
2008 - - 153 | 80 | 153 | 13,0 4,1

Reguliariai buvo nustatomas aerobinis pajégu-
mas ties anaerobinio slenkscio riba bégant bégtakiu.
Visu olimpiniu ciklu pastebimas abiejy sportininky
bégimo greicio didéjimas mazéjant pulso dazniui ir
laktato koncentracijai kraujyje. Hemoglobino kon-
centracija iSliko panasaus lygio kaip ir ankstesniuoju
olimpiniu ciklu—E. K. ji sieké 144—155 g/l, 0 A. Z. -
171-175 g/l.

Abieju sportininky kraujotakos ir kvépavimo
sistemy funkcinio pajégumo rodikliai — pulso daznis
ramybés metu, ortostatinio méginio metu, reaguojant
1 standartinj fizinji kriivi ir atsigaunant, Rufj¢ indekso
dydis, kraujospudis — per visus ketverius metus kito
labai mazai ir rodé didelj Sios sistemos pajéguma.

Aerobinis pajégumas ties kritinio intensyvumo
riba ir anaerobinés apykaitos slenks¢iu Siuo ketur-
meciu olimpiniu ciklu i$liko didelis, o baigiamaisiais
olimpinio ciklo metais abieju sportininky VO, max
buvo didesnis nei ankstesniojo olimpinio ciklo ke-
tvirtaisiais metais ir sieké E. K. — 80,3 ml/min/kg,
o A.Z.— 79,5 ml/min/kg (4 lentelé¢). Labai didelis
abiejy sportininky aerobinis pajégumas buvo ties
anaerobinés apykaitos slenksciu: E. K. VO,, esant PD
159 k./min, sieké 75,2 ml/min/kg (93,6 % VO, max),
0A.Z.VO,, esant PD 146 k./min, sieke 76,9 ml/min/
kg (96,7 % VO, max).

Analizuojant sportininky plauciy ventiliacija per
keturmetj olimpini cikla matyti, kad E. K. ji kasmet
did¢jo, o A. Z. kito banguotai, didziausia reikSmé
buvo treciaisiais olimpinio ciklo metais.
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4 lentelé

Lietuvos Siuolaikinés penkiakovés rinktinés nariy aerobinio
pajégumo rodikliy kaita keturmeciu olimpiniu ciklu

KIR ANS KKSFP
‘5 VO a
S | Metai| PV max | PD | PV V012/ PD % 2| o
£ W || gl @ | s R |2 E @D
a min) | min/ | min) | min) min/ min) gé
kg) kg) ~
2004 | 194,9 | 76,6 | 181 [132,9] 654 | 165 | 0,4 | 48 | 144
12005 [ 1652 75,0 | 175 [139,8 | 68,3 | 161 | 0,4 | 48 | 155
: 2006 | 172,0 | 60,5 | 171 | 1454 |57,6| 165 | 0 | 48 | 154
2007 | - - - - T o] 48 146
2008 | 192,0 | 80,3 | 178 [159,0 | 75,2 | 167 |-0,4| 48 | 144
2004 | 183 | 754 | 171 |143,1] 61,5 152 | 0,4 | 52 | 166
.| 2005 [ 181,9| 68,8 | 168 [124,1|58,1| 143 | 1,6 | 58 | 175
:. 2006 | 1403 | 682 | 168 |119.5]59,5| 144 [-12]| 48 | 175
2007 | 191,0 | 85,0 | 161 |140,0| 71,8 | 141 | 04 | 52 | 171
2008 | 154,0 | 79,5 | 160 | 146,0| 76,9 | 151 [-1,2| 52 | 171

Tyrimo rezultaty aptarimas

Lietuvos Siuolaikinés penkiakovés sportininky
rengimo technologinis procesas, jau antra olimpinj
cikla patikrintas, nuosekliai sudéliotas, jgalino
miisy sportininkus sékmingai pasirodyti Pekino
olimpinése zaidynése ir iSlaikyti pirmaujancias
pozicijas pasaulyje. Lietuvos penkiakovininkai
visiskai jvykdé metinio treniruotés kriivio pro-
grama. Lyginant ankstesniyjy ir Pekino olimpiniy
zaidyniy paskutiniy mety kriivio struktiira, matyti,
kad esminiy jo apimties pokyciy nejvyko. Pasikeité
tik atskiroms penkiakovés rungtims skirto laiko
procentinis kiekis. Tai leido sportininkams islaikyti
fizines ir funkcines galias ankstesnio auksto lygio, o
lemiamu momentu, arté¢jant olimpinéms zaidynéms,
dar jas padidinti.

Abieju sportininky kiino masé keturmeciu olim-
piniu ciklu stabilizavosi, taciau ju raumeny masé
turéjo tendencija didéti. Vieno sportininko riebaly
masé buvo minimaliai maza. Sportininky kiino masés
komponenty tarpusavio santykis yra biuidingas Sios
sporto Sakos atstovams (Klodecka-Rozalska, 1984;
Clacssens ir kt., 1994).

Kiekvienais olimpinio ciklo metais abiejy spor-
tininky nervy ir raumeny sistemos rodikliai buvo
puikis ir tai leido pasiekti gerus rezultatus rungtyse,
susijusiose su $ia organizmo funkcine sistema. Vieni
i§ svarbiausiy bruozy, lemianc¢iy penkiakovininky
s¢kme fechtavimosi rungtyje, yra VRSG ir AARG
bei PRL rodikliai. Jie teikia informacija apie nervy
ir raumeny sistemos biiklg, jos greitus veiksmus — tai
yra labai svarbu ne tik fechtavimosi, bet ir Saudymo
bei jojimo rungtyse (Klodecka-Rozalska, 1985).

Dvieju i$ penkiy Siuolaikinés penkiakovés rungciy
rezultata lemia penkiakovininky aerobinis pajégumas.
My tirti penkiakovininkai pasieké labai didelj aero-
bini pajéguma viso keturmecio olimpinio ciklo metu,
ypac jis buvo didelis ketvirtaisiais olimpinio ciklo
metais ir prilygo aerobinés iStvermeés reikalingy Saky
pasaulio elito sportininky lygmeniui (Milasius ir kt.,
2007). Miisy tyrimo rezultatai sutampa su kity tyréju
([IproxoB, 3ammopokanos, 1998; 1999) nuomone, kad
VO,max ir VO, ties anaerobinés apykaitos slenksciu
yra glaudziai susij¢ su plauciy ventiliacija ir atlieka-
mo darbo galingumu ties kritinio intensyvumo riba.

Siuolaikiniame elitinio sporto etape puikius spor-
tinius rezultatus pasiekia vis vyresni sportininkai, ju
amzius artéja prie 40 mety, o kartais ir perzengia.
Miisuy tirty penkiakovininky amzius dar leidzia jiems
visu pajégumu rengtis kita keturmeti olimpini cikla.
Tyrimy rezultatai rodo, kad tirty sportininky fizinis
parengtumas ir funkcinis pajégumas per du ketur-
mecius olimpinio rengimosi ciklus vis dar ger¢ja,
nepaisant sportininky amziaus. Tai leidzia progno-
zuoti, kad tirti sportininkai bus fiziSkai ir funkciskai
pajégis siekti puikiy sportiniy rezultaty ir Londono
olimpinése zaidynése.

ISvados

1. Lietuvos Siuolaikinés penkiakovés olimpinés
rinktinés nariy fizinio kraivio apimtis ,,Pekino 2008
olimpiniu ciklu buvo truputi mazesné nei ankstes-
niuoju olimpiniu ciklu. Pasikeité tik atskiroms pen-
kiakovés rungtims skirto laiko procentinis kiekis.

2. Sportininky fizinio i$sivystymo rodikliai per du
keturmecius olimpinius ciklus stabilizavosi, taciau juy
raumeny masé turéjo tendencija didéti.

3. Tiriamy sportininky raumeny galingumas atlie-
kant trumpai trunkancio darbo testus turéjo tendencija
dideéti ir tai leido gerinti rezultatus fechtavimosi,
Saudymo, jojimo rungtyse.

4. Abiejuy sportininky aerobinis pajégumas ties
kritinio intensyvumo riba buvo didelis. E. K. VO,
max sieké 80,3 ml/min/kg, o A. Z. — 79,5 ml/min/kg,
taip pat didelis O, vartojimas buvo ir ties anaerobinés
apykaitos slenkscio riba (E.K. — 68,3 ml/min/kg,
A.Z.—-76,9 ml/min/kg).
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DEVELOPMENT OF PHYSICAL FITNESS AND FUNCTIONAL CAPACITY
OF LITHUANIAN MODERN PENTATHLON ATHLETES, BEIJING OLYMPIC GAMES PRIZEMEN,
OVER THE FOUR-YEAR OLYMPIC CYCLE

Prof. Dr. Habil. Kazys MilaSius’, Jurijus Moskvi¢iovas® Prof. Dr. Habil. Juozas Skernevicius'
Vilnius Pedagogical University!, Lithuanian Olympic Sport Centre’

SUMMARY

The Lithuanian modern pentathlon athletes won
silver and bronze medals in Beijing Olympic Games.
The training technologies of these athletes and the
change in their physical functional capacities have
been investigated for a long period already. This has
allowed for an objective assessment of adaptive changes
in the athletes’ organism and for a comparison of their
physical and functional capacities during the two four-
year Olympic cycles.

The goal of the research was to analyse the structure
and content of the four year Olympic cycle ‘Beijing-2008’,
to investigate and evaluate the change in the physical and
functional capacities of Lithuanian national pentathlon
team members during the analysed period and to compare
the indices with the analogous research results obtained
before the Olympic Games in Athens.

The sample of the research included two members
of Lithuanian Olympic pentathlon team members who
trained for the Olympic Games following the programme
‘Beijing-2008’. A number of capacity indices were

Kazys Milasius

Vilniaus pedagoginio universiteto Sporto mokslo institutas
Studenty g. 39, LT-08106 Vilnius

Tel. +370 5 273 4858

El. pastas: kazys.milasius@vpu.lt

measured and the training load of pentathletes and their
training time input were analysed.

The research revealed a stabilisation in the body mass
of the both athletes over the four-year Olympic cycle
and an upward tendency in the pentathletes’ muscle
mass. During the Olympic cycle, the muscular power
during short-time work remained stable. The athletes
achieved and maintained a very high aerobic capacity
throughout the entire four-year Olympic cycle. It was
extremely high in the last year of the cycle and allowed
the athletes to demonstrate good results in the running
event, which was crucial in the fight for the medals.
The research results show that the pentathletes’ physical
fitness and functional capacity are still in progress, which
forecast sufficient physical and functional capacity of
these Lithuanian pentathlon athletes to strive for high
performance in the London Olympic Games.

Keywords: modern pentathlon, the four-year
Olympic cycle, physical load, body adaptation, physical
and functional capacities.
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Didelio meistriSkumo treko dviratininkiy fizinio iSsivystymo ir
fiziniy galiy rodikliy kaita keturmeciu olimpiniu ciklu ir
ju tarpusavio sgsaja

Doc. dr. Linas Tubelis, Antanas Jakimavicius, prof. habil. dr. Algirdas Raslanas,
doc. dr. Rita Dadeliené, prof. habil. dr. Kazys MilaSius
Lietuvos olimpinis sporto centras, Vilniaus pedagoginis universitetas

Santrauka

Dyrimo tikslas — istirti didelio meistriskumo dviratininkiy fizinio iSsivystymo, fiziniy galiy raidq keturmeciu olimpiniu
ciklu ir paieskoti sqsajy tarp atskiry fizinio issivystymo ir fiziniy galiy rodikliy.

Tirtos trys pajégiausios Lietuvos olimpinés komandos dviratininkés: A—pasaulio vicecempioné, B— Pasaulio taurés
varzyby laimétoja, Europos jaunimo cempioné, C — i pasaulio treko dviratininkiy elito deSimtukq patenkanti sporti-
ninkeé. Tyrimai vyko pagal programaq ,, Pekinas 2008 * ketverius metus. Buvo matuojami fizinio issivystymo duomenys.
Fizinéms galioms vertinti buvo nustatomas vienkartinis raumeny susitraukimo galingumas (VRSG), anaerobinis alak-
tatinis raumeny galingumas (AARG) taikant laiptinés ergometrijos metodq. Specialiosioms anaerobinéms alaktatinéms
galioms jvertinti buvo taikytas 10 s maksimaliy pastangy veloergometrinis testas, misrioms anaerobinéms alaktatinéms
glikolitinéms galioms vertinti — 30 s maksimaliy pastangy veloergometrinis testas, anaerobiniam glikolitiniam galin-
gumui vertinti — 60 s veloergometrinis testas. Kraujotakos sistemos funkciniam pajégumui vertinti buvo matuojamas
kraujospiidis sédint, pulso (PD) daznis 5 min paguléjus, jo reakcija i aktyvyji ortostating méginj, reakcija i standartinj
fizinj kritvi. Taip pat buvo nustatoma hemoglobino (Hb) koncentracija kraujyje ir jo hematokritas (Ht).

Paaiskéjo, kad didelio meistriskumo treko dviratininkiy pagrindiniai fizinio issivystymo rodikliai keturmeciu olimpiniu
ciklu kito jvairiai, labai didéjo raumeny masé mazéjant riebaly masei, didéjo plastaky jéga. Dviratininkiy VRSG kito
mazai, AARG geréjimas akivaizdus. Specialusis anaerobinis alaktatinis, misrus anaerobinis alaktatinis glikolitinis ir
anaerobinis glikolitinis galingumas geréjo pastebimai ir pasieké labai aukstq lygi. Nustatyta tampri sqsaja tarp rau-
meny masés, plastaky jégos ir specialiojo anaerobinio galingumo rodikliy. Tai sudaro pagrindq tobulinti dviratininkiy
rengimo metodologine krypti. Isryskéjo, kad dviratininkéms adaptuojantis prie fiziniy kriviy kraujotakos sistemos

rodikliai kinta mazai, dideli pokyciai nustatyti tik PD reakcijos i standarting fizing kriivy.
RaktaZodZiai: treko dviratininkeés, fizinis issivystymas, fizinés galios, psichomotorika, kraujotaka.

Ivadas

Keturmetis olimpinis ciklas — tai didelis sportininky
rengimo struktlirinis vienetas, turintis savo pagrindinj
tiksla — parengti sportininkus gerai varzytis olimpinése
zaidynése. Sio ciklo uzdavinius, mazesniy struktiiriniy
elementy turinj yra nagrinéj¢ ir apras¢ nemazai autoriy
(Bompa, 2001; Ilnaronos, 2004 bongapurok, 2006,
Issurin, 2008). Taip pat yra darby, kuriuose aptariama
sportininky organizmo adaptacijos prie dideliy fiziniy
kriiviy eiga keturmeciu olimpiniu ciklu (Wilmore,
Costill, 1994; Skernevicius, 1997; Tubelis, 2007).

Dviraciy sportas pasaulyje ir Lietuvoje yra labai
populiarus, pasizymi placia rung¢iy jvairove. Treko
dviratininky rengimas ir jy varZybos turi savo speci-
fika. Lietuvos treko dviratininky rengimo tradicijos
yra geros. Pastaruoju keturmeciu olimpiniu ciklu
Lietuvos treko dviratininkés jvairiuose pasaulio spor-
to forumuose pasieke labai gery sportiniy rezultaty.
Treko dviratininkiy rengimas tyrinétoju démesio ne-
stokoja (Neuman, 1992; Hoppler, 1997; Tubelis ir kt.,
2004; 2007; Milasius ir kt., 2004, 2005; Jeukendrup
ir kt., 2006; Dadeliené¢ ir kt., 2008), taciau juy fizinio
i$sivystymo, fiziniy galiy rodikliy kaitos keturmeciu
olimpiniu ciklu, atskiry pozymiy tarpusavio rySiy
paieskos tyrin¢jimo duomeny dar nepakanka.

Tode¢l aktualu istirti, kaip kinta kai kurie dvirati-
ninkiy fizinio i$sivystymo parametrai, kaip did¢ja ju
fizinés galios atliekant jvairios trukmeés darba, koks
rySys tarp $iy rodikliy. Tai svarbi moksliné problema,
kuriai spresti reikia ilgalaikiy tyrimuy, trunkanciy visus
ketverius olimpinio ciklo metus. Manome, kad tyrimas
atskleis elitiniy dviratininkiy organizmo adaptacijos
désningumus, atskiry poZymiy tarpusavio sasaja.

Tyrimo tikslas — iStirti didelio meistriSkumo
dviratininkiy fizinio i$sivystymo, fiziniy galiy raida
keturmeciu olimpiniu ciklu ir paieSkoti sasajy tarp
atskiry fizinio i$sivystymo ir fiziniy galiy rodikliy.

Tyrimo objektas — didelio meistriSkumo treko
dviratininkiy fizinio i$sivystymo ir fiziniy galiy kaita
keturmeciu olimpiniu ciklu.

Tyrimo organizavimas ir metodai

Tirtos trys pajégiausios Lietuvos olimpinés koman-
dos treko dviratininkés: A — pasaulio viceCempioné
(tirta 9 kartus), B —Pasaulio taurés varzyby laimétoja,
Europos jaunimo ¢empioné (tirta 22 kartus), C —{ pa-
saulio treko dviratininkiy elito deSimtuka patenkanti
sportininkée (tirta 12 karty). Tyrimai vyko ketverius
metus pagal programa ,,Pekinas 2008%“. Buvo matuo-
jami fizinio i$sivystymo rodikliai: Gigis, kiino mase,
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plastaky jéga, gyvybinis plauciy tiiris (GPT), riebaly ir
raumeny maseé. Fizinéms galioms vertinti buvo nusta-
tomas vienkartinis raumeny susitraukimo galingumas
(VRSG) matuojant Suolio aukstj ir atsispyrimo laika,
anaerobinis alaktatinis raumeny galingumas (AARG)
taikant laiptinés ergometrijos metoda. Specialiosioms
anaerobinéms alaktatinéms galioms jvertinti buvo
taikytas 10 s maksimaliy pastangy veloergometrinis
testas, miSrioms anaerobinéms alaktatinéms glikoli-
tinéms galioms vertinti — 30 s maksimaliy pastangy
veloergometrinis (Wingate) testas, anaerobiniam
glikolitiniam galingumui vertinti — 60 s veloergome-
trinis testas. Nustatyta laktato koncentracija kraujyje,
paimtame pra¢jus 3—4 min po fizinio krtivio, taip pat
nustatyta pulso daznio (PD) ir kraujospiidzio reakcija
1 81 fizinj kriivi ir atsigavimas po 3 min.

Kraujotakos sistemos funkciniam pajégumui
vertinti buvo matuojamas kraujosptdis sédint, PD
paguléjus 5 min, jo reakcija i aktyvyji ortostatini
meéginj, 2 min pastovéjus, reakcija i standartinj fizini
kriivi (30 atsitlipimy per 45 s) ir 60 s atsigaunant. I$
Siy duomeny buvo apskai¢iuojamas Rufjé indeksas
(RI). Taip pat buvo nustatoma hemoglobino (Hb)
koncentracija kraujyje ir jo hematokritas (Ht).

Psichomotorinéms funkcijoms vertinti buvo nu-
statytas paprastosios psichomotorinés reakcijos laikas
(PRL) ir judesiu daznis per 10 s. Tyrimo metodika ap-
rasyta Skerneviciaus, Raslano, Dadelienés (2004).

Tyrimy analizei taikytas Pirsono tiesinés korelia-
cijos statistinis metodas.

Tyrimo rezultatai

Analizuojant fizinio iSsivystymo rodiklius nustatyta,
kad dviratininkés A raumeny masé per tiriamajj laiko-
tarpi padidéjo 3.2 kg (1 pav.). GPT kito labai mazai.
Smarkiai did¢jo plastaky jéga, deSinés — nuo 34 iki
46 kg, kairés — nuo 30 iki 45 kg (2 pav.). Kiino mase
did¢jo 3 kg. Sportininkés B raumeny masé per tiriamaji
laikotarpi padidéjo 6,2 kg, riebaly masé sumazéjo 4 kg,
plastaky jéga labai padid¢jo: deSinés rankos —nuo 30 iki
50 kg, kairés — nuo 24 iki 48 kg, GPT beveik nepakito.
Sportininkés C kiino masé per ta pati laikotarpi padidéjo
tik 2 kg, taciau labai sumaz¢jo riebaly masé (nuo13,5 iki
7,2 kg) ir gana daug padidéjo raumeny masé (5,5 kg).
Labai iSaugo plastaky jéga: deSinés —nuo 28 iki 50 kg,
kairés — nuo 24 iki 50 kg, GPT beveik nekito.

Nagrinéjant dviratininkiy, atliekanciy jvairios tru-
kmés darba, fiziniy galiy kaita per keturmetj olimpini
cikla matyti, kad Sios galios nuolat didéjo. Dviratinin-
kés A VRSG padidéjo nuo 1721 iki 1928 W, AARG
(laiptiné ergometrija) — nuo 968 iki 1251 W (3 pav.).
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2 pav. Treko dviratininkiy deSinés plastakos jégos kaita ketur-
meciu olimpiniu ciklu
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3 pav. Treko dviratininkiy VRSG ir AARG rodikliy kaita ke-
turmeciu olimpiniu ciklu

10 s specialaus darbo galingumas iSaugo nuo 968 iki
1051 W, taciau 30 s trukmés darbo galingumo didé-
jimas daug mazesnis — nuo 688 iki 696 W (4 pav.).
Tai galima paaiSkinti tuo, kad sportininké rengési
startuoti sprinto rungtyje, kada vyrauja tik anaerobi-
nés alaktatinés reakcijos. 30 s trukmés darbas labai
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suaktyvino kraujotaka: PD didé¢jo iki 177—188 k./min
ir per tris poilsio minutes atsigaudavo iki 125-134 k./
min. Kraujospudzio reakcija buvo jvairi, sistolinis di-
dejo iki 150-200 mmHg, o diastolinis mazejo iki 50—
20 mmHg. Labai suaktyvéjo glikolitinés reakcijos, La
koncentracija kraujyje didéjo iki 12,9—15,4 mmol/l.
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4 pav. Treko dviratininkiy 10 s ir 30 s trukmés darbo galingumo
kaita keturmeciu olimpiniu ciklu

Sportininkés B absoliutus VRSG padidéjo nuo
1462 iki 1715 W, o santykinis 1 kg kiino masés ten-
kantis galingumas kito jvairiai, patikimo skirtumo
tarp pirmojo ir paskutinio tyrimo duomeny nebuvo,
nes tai salygojo sportininkés kiino masés didéjimas.
Absoliutus AARG iSaugo nuo 836 iki 1115 W, o
santykinis padid¢jo tik 1,96 W/kg. 10 s trukmeés
specialaus darbo absoliutus galingumas padidéjo nuo
606 1ki 919 W, o santykinis —nuo 10,6 iki 13,9 W/kg.
30 s darbo galingumo vidurkis padidéjo nuo 412 iki
691 W, santykinis —nuo 7,3 iki 10,5 W/kg. Labai pa-
didé¢jo taip pat 60 s trukmés darbo galingumas — nuo
401 iki 549 W. La koncentracija kraujyje, paimtame
po fizinio kruvio pra¢jus 3—4 min, buvo labai jvairi ir
svyravo nuo 12,0 iki 21,3 mmol/l. PD reakcija i kriivi
taip pat buvo jvairi ir sieké nuo 169 iki 185 k./min.
Sistolinis kraujospiidis didéjo iki 160—180 mmHg.

Sportininkés C absoliutus VRSG padidéjo nuo
1580 iki 1918 W. AARG rodikliai geréjo maziau —
tik 90 W. 10 s trukmés specialaus darbo galingumas
padidéjo nuo 669 iki 837 W, uzfiksuoty paskutinio ty-
rimo metu, taciau sportininké 2007 m. buvo pasiekusi
geresni rodikli — 982 W. 30 s darbo galingumas iSaugo
nuo 468 iki 616 W, uzfiksuoty paskutinio tyrimo metu,
taciau 2007 m. buvo pasiektas 665 W galingumas. 60 s
trukmeés darbo galingumas taip pat gerokai padidéjo —
nuo 409 iki 520 W. La koncentracija sportininkeés
kraujyje didéjo nuo 14,4 iki 17,6 mmol/l, PD po 1 min
trukmés fizinio kravio — nuo 169 iki 181 k./min, sis-
tolinis kraujospudis — iki 165-190 mmHg.

Visy tirty sportininkiy kraujotakos sistemos funk-
cinio pajégumo rodikliy kaita per keturmeti olimpinj
cikla buvo labai jvairi, taiau nepastebéta nei Zymesniy
geréjimo, nei blogejimo tendencijy. Tirlamyjy sisto-
linis kraujospiidis buvo tarp 100 ir 120 mmHg, PD
gulint — tarp 48 ir 65 k./min. PD reakcija i ortostatini
méginij taip pat buvo labai jvairi. Tik B ir C sportinin-
kiy PD reakcija i standartini fizinj kriivi turéjo tenden-
cija mazéti. Sportininkés B pulso daznis nuo 127 k./
min pirmojo tyrimo metu sumazejo iki 109 k./min
paskutinio tyrimo metu, o sportininkés C — atitinkamai
nuo 133 iki 110 k./min. Atsigaunant per 60 s aiSkesniy
pulso daznio pokycio tendencijy nenustatyta.

Sportininkés A Hb koncentracija kraujyje tiria-
muoju laikotarpiu svyravo nuo 137 iki 147 g/I, Ht
visy tyrimy metu nevirsijo 46 %. Sportininkés B Hb
koncentracija svyravo nuo 134 iki 167 g/, o Ht buvo
tarp 42 ir 51 %.

Tirty sportininkiy PRL ir judesiy daznis per 10 s
kito jvairiai. Sportininkiy A ir B PRL rodikliai nebuvo
itin geri, o dviratininkés C paskutiniy mety tyrimuose
pasiektas PRL rodiklis labai geras (121 ms). Sporti-
ninkiy A ir C judesiy daznis per 10 s kito jvairiai, o
sportininkés B per tiriamaji laikotarpi vis ger¢jo ir ji
pasieké labai dideli daznj — 103 judesius per 10 s.

Atliktas koreliacinis tyrimas (1 lentel¢) parode,
kad VRSG rodikliai neturi sasajos su kitais dviratinin-
kiy galingumo rodikliais. AARG (laiptiné ergometri-
ja) turi stiprius rysius su 10 s specialiojo galingumo
rodikliais (r = 0,68) (5 pav.), su 30 s trukmés darbo
galingumu (r = 0,53) (6 pav.). 10 s darbo galingumo
rodikliai turi labai didele sasaja su 30 s darbo galin-
gumu (r = 0,90) (7 pav.).
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5 pav. Treko dviratininkiy AARG ir 10 s specialaus galingumo
koreliaciniai rysiai

I§ tyrimo duomeny matyti, kad treko dviratininkiy
specialusis galingumas yra stipriai salygojamas raume-
ny masés. Raumeny masés ir 10 s darbo galingumo ko-
reliacinio rysio rodiklis r=0,70, o su 30 s trukmés darbo
galingumu r = 0,66. Labai patikimas rySys (p < 0,001)
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1 lentelé
Treko dviratininkiy fizinio iSsivystymo ir funkciniy galiy rodikliy interkoreliaciné skalé
Eil Ois, Kﬁnf) Ple'14§takos GPT. Raum. VRSG AARG Galingumas, W PD ?0.305
Nr. | cm | TG 8% 1 mase W Wik | W | Wik | 10sW | Wke | 0% | wig | RE | krovies
kg kg kg w t/min
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1,000
2 -0,049 | 1,000
3 0,086 | 0,441 1,000
4 -0,169 | 0,845 0,310 1,000
5 -0,320 | 0,691 0,595 0,535 1,000
6 0,041 | -0,048 0,325 -0,128 0,153 1,000
7 0,231 | -0,583 -0,333 -0,576 | -0,463 0,497 | 1,000
8 -0,443 | 0,319 0,424 0,370 0,544 0,176 | -0,145 | 1,000
9 -0,471 | -0,373 0,113 -0,214 | 0,102 0,038 | 0,139 | 0,637 | 1,000
10 -0,466 | 0,325 0,665 0,270 0,697 0,238 | -0,304 | 0,681 | 0,484 1,000
11 -0,438 | 0,010 0,555 -0,016 0,508 0,265 | -0,066 | 0,588 | 0,633 0,942 | 1,000
12 -0,225 | 0,377 0,705 0,309 0,659 0,171 |-0,350 | 0,532 | 0,327 | 0,899 | 0,839 | 1,000
13 -0,184 | -0,220 0,447 -0,220 0,272 0,206 | 0,073 | 0,320 | 0,566 | 0,718 | 0,876 | 0,806 | 1,000
14 -0,236 | 0,130 -0,310 0,032 0,120 | -0,126 | 0,063 |-0,109 | -0,086 | -0,058 |-0,085|-0,183|-0,216 | 1,000
15 0,132 | 0,060 -0,575 0,032 -0,262 | -0,152 | 0,137 |-0,431| -0,397 | -0,552 |-0,587 |-0,586 | -0,597 | 0,525 1,000

r=0,30-0,39 p<0,05; r=0,40-0,49 p<0,01; r=0,50 ir daugiau p<0,001

r=0,532
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6 pav. Treko dviratininkiy AARG ir 30 s specialaus galingumo
koreliaciniai rySiai

r=0,659
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7 pav. Treko dviratininkiy raumeny masés ir 30 s specialaus
galingumo koreliaciniai rysiai

yra tarp raumeny masés ir AARG rodikliy (r = 0,54).
ISry8kéjo, kad plastaky jégos rodikliai turi patikima rysi
suAARG (r=0,42) ir labai patikima rySisu 10 sir 30 s
darbo galingumo absoliu¢iomis reik§mémis (r = 0,66 ir
r=0,70). Taip pat nustatytas patikimas plastaky jégos
rySys suRI (r=0,31) ir PD po standartinio fizinio kriivio
(r=-0,57). PD po standartinio fizinio kriivio turi sasaja
su AARG (r=-0,43), 10 s darbo galingumu (r =-0,55)
ir 30 s trukmés darbo galingumu (r = -0,58).

Tyrimo rezultaty aptarimas

Ketverius metus truke labai didelio meistriSkumo
treko dviratininkiy tyrimai iSryskino sportininkiy
organizmo adaptacijos specifinius bruozus. IS fizinio
1$sivystymo rodikliy iSsiskyré pastebimas raumeny
masés did¢jimas. Di Prampero (2003) nurodo, kad
raumeny masés didéjimas yra maksimalaus jy galin-
gumo pagrindas. Didéjant raumeny masei, smarkiai
did¢jo plastaky jéga, treko dviratininkiy varzybose
tai reikSmingas pozymis, | vaira tenka stipriai isi-
kibti. Visy tyrimy metu didZiausia raumeny masé
buvo dviratininkés A, kurios specializacija — sprinto
rungtis. Tiriant Lietuvos rinktinés treko dviratininkus
nepastebéta raumeny masés didéjimo, priesingai — per
metus ji gerokai sumaze¢jo (MilaSius ir kt., 2004).
Sportininkés B VRSG ir AARG rodikliai nuolat di-
déjo, o sportininkes A treiame tyrime (2007 m.) Sie
rodikliai buvo sumazgje. Sportininkés C AARG rodi-
kliai pirmais metais did¢jo, o kitais stabilizavosi, kai
tuo tarpu Milasiaus ir kt. (2004) atliktuose tyrimuose
nebuvo nustatyta treko dviratininky AARG did¢jimo
tendencijos. Sportininkés A specialusis anaerobinis
alaktatinis 10 s darbo maksimaliomis pastangomis
veloergometru galingumas per pirmus trejus metus
beveik nekito, tik paskutiniais metais labai pager¢jo.
Misraus anaerobinio alaktatinio glikolitinio 30 s tru-
kmes darbo galingumo rodikliai kito labai panaSiai
kaip ir anaerobinio alaktatinio galingumo rodikliai.
Tai sudaro pagrinda iSsamiau analizuoti sportininkés
A rengimo programa. Sportininkés B specialusis
anaerobinis alaktatinis, miSrus anaerobinis alaktati-
nis glikolitinis ir anaerobinis glikolitinis galingumas
per visus ketverius metus nuolat didéjo, sportininkés
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organizmas gerai adaptavosi prie taikomy fiziniy
kriiviy. Dvirac€iy sporte labai reikSminga raumeny
energetika jvairios trukmés darbe (Hoppler, 1997).
Sportininkes C specialiojo galingumo, atliekant 10 s,
30 s ir 60 s trukmés darba, rodikliai sparciai geréjo
keturmecio ciklo pradzioje, o olimpinio keturmecio
ciklo antroje pus¢je pazanga sulétéjo. Tai skatina
iSsamiai analizuoti sportininkés rengima ir ieSkoti
biidy siekti tolesnés pazangos.

Koreliacinis tyrimas dar karta parode, kad dvirati-
ninkiy specialusis galingumas visose energijos gamybos
zonose yra salygojamas raumeny masg€s, tai patvirtina
miisy ankstesniy tyrimy rezultatus (Tubelis ir kt., 2007)
ir suteikia metodologini pagrinda kryptingai ugdyti
sportininkiy specialyji galinguma didinant raumeny
masg. Kiti autoriai (Neuman, 1992) taip pat akcentuoja,
kad specialyji dviratininkiy rengima reikia individuali-
zuoti pagal ju gebe¢jima adaptuotis prie fiziniy kriiviy,
tai grindziama pagrindiniais adaptacijos désniais. Be to,
pasitvirtino, kad dviratininkiy plastaky jéga turi stiprius
koreliacinius rySius su specialiuoju anaerobiniu gliko-
litiniu galingumu. Panasiis rysiai (labai glaudus rySys
tarp 10 s ir 30 s trukmés darbo galingumo rodikliy, r
=0,90) buvo nustatyti iStyrus 30 pajégiausiy Lietuvos
dviratininkiy (Tubelis ir kt., 2007). Tai rodo Siy testy
homogeniSkuma ir leidZia manyti, kad trumpinant ty-
rimy programa vieno i$ ju galima atsisakyti.

Koreliacinis tyrimas rodo, kad kraujotakos sis-
temos funkciniai rodikliai, konkreciai PD reakcija i
standartinj fizinj kroivi, turi sasaja su elitiniy dvira-
tininkiy anaerobinio specialiojo fizinio galingumo
rodikliais.

ISvados

1. Didelio meistriSkumo treko dviratininkiy pa-
grindiniai fizinio i$sivystymo rodikliai keturmeciu
olimpiniu ciklu kito jvairiai — labai didéjo ju raumeny
mas¢, plastaky jéga, mazéjo riebaly mase.

2. Dviratininkiy VRSG kito mazai, o AARG ge-
réjimas akivaizdus. Jy specialusis miSrus anaerobinis
alaktatinis glikolitinis, glikolitinis galingumas did¢jo
pastebimai ir pasieké labai auksta lygi.

3. Nustatytoji tampri sasaja tarp raumeny mases,
plasStaky jégos ir specialiojo anaerobinio galingumo
rodikliy leidzia tobulinti dviratininkiy rengimo me-
todologija.

4. Isryskeéjo, kad dviratininkéms adaptuojantis prie
fiziniy kruviy kraujotakos sistemos rodikliai kinta
mazai, nemazi pokyciai nustatyti tik PD reakcijos |
standartinj fizinj kriivj.
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THE DYNAMICS OF HIGH PERFORMANCE WOMEN TRACK CYCLISTS® INDICES OF PHYSICAL
DEVELOPMENT AND PHYSICAL CAPACITY AND THEIR INTERDEPENDENCE DURING THE FOUR-
YEAR OLYMPIC PERIOD

Assoc. Prof. Dr. Linas Tubelis, Antanas Jakimavicius, Prof. Dr. Habil. Algirdas Raslanas,
Assoc. Prof. Dr. Riita Dadeliené, Prof. Dr. Habil. Kazys MilaSius
Lithuanian Olympic Sport Centre, Vilnius Pedagogical University

SUMMARY

The aim of the research was to analyze the dynamics
of physical development and physical capacity of high
performance women track cyclists during the four year
Olympic period and to search for the interdependence
of particular indices of physical development and
physical capacity.

Three the best women cyclists of Lithuanian Olympic
team were tested: cyclist A — the vice-champion of the
World Championship, cyclist B — the champion of
the World Cup Championship, the champion of the
European Youth Championship, cyclist C — the one who
makes to the top ten of World women track cyclists.
The research was being carried out in the framework
of the programme Beijing 2008 for four years. Physical
development data were measured. Single muscular
contraction power (SMCP), anaerobic alactic muscular
power (AAMP), while using step ergometry method,
were established aiming to evaluate physical capacity.
The 10-s veloergometer test on max exertion was
applied aiming to measure special anaerobic alactic
powers, the 30-s veloergometer test on max exertion
was applied aiming to measure mixed anaerobic alactic
glycolytic powers, the 60-s veloergometer test was
applied aiming to measure anaerobic glycolytic capacity.

Linas Tubelis

Vilniaus pedagoginio universiteto
Sporto ir sveikatos fakultetas
Studenty g. 39, LT-06316 Vilnius
Tel. +370 686 54 207

El. pastas: direktorius@losc.It

Functional capacity of blood circulation was estimated
by establishing blood pressure while sitting, heart
rate while lying for 5 min, establishing its reaction to
active orthostatic sample and to standard physical load.
Haemoglobin (Hb) and hematocrit (Ht) concentrations
in blood were established too. Basic indices of physical
development of high performance women track cyclists
fluctuated diversely during the four year Olympic
period: muscle mass grew up significantly while fat
mass was growing down, the power of hands increased
also. Women cyclists’ SMPC has changed fractionally
meanwhile AAMP was apparently progressive. Special
anaerobic alactic power, mixed anaerobic alactic power
and glycolytic power progressed and have reached
very high level. Very close interdependence among
muscle mass, hands power and special anaerobic
power indices was established. This is the basis for
methodological perfection of women cyclists* training.
It was estimated that indices of blood circulation varied
little when women cyclists were adapting to physical
loads; considerable changes were established on pulse
rate (PR) reaction on standard physical load.
Keywords: track women cyclists, physical development,
physical powers, psychomotorics, blood circulation.
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Athletes’ heart structural and functional characteristics

Dr. Inese Pontaga ', Viesturs Larins?, Andris Konrads

Summary

Latvian Academy of Sports Education

Cardiac adaptation to sport training depends on a sport specialization. Training in endurance sports causes the
left ventricular cavity dilatation and minor increase of the wall thickness. The athletes trained in the endurance sports
have high stroke volumes and low heart rate values in the rest and during the physical load. Resistance training leads

to increase of the left ventricular wall thickness.

The aim of investigation was to estimate the heart structural and functional characteristics of winter biathlon skiers,
road cyclists and basketball players of the Latvian Olympic Team.

Latvian elite male athletes voluntarily participated in this investigation performed in the Laboratory of the Latvian
Olympic Team and Latvian Academy of Sports Education. 20 winter biathlon skiers, 14 cyclists and 15 male basketball
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players participated in the investigation. The structural cardiac adaptation (a left ventricular posterior wall thickness, a
left ventricular end diastolic cavity size, a left ventricular end diastolic volume and a heart stroke volume) is estimated
by echocardiography (the equipment Vivid 4, General Electric, Israel). The heart functional adaptation to the endurance
training is determined on a mechanical bicycle ergometer (Monark, Sweden). The intensity of exercises increased step
by step from 0,5 to 2 W/kg, the exercises intensity - heart rate relationship is determined. An electrocardiogram was
registered during the test to determine the heart rate.

Echocardiography characteristics in the athletes do not exceed the upper limits for male athletes. The left ventricular
posterior wall thickness is < 14 mm and the left ventricular end diastolic cavity size is < 66 mm.

The mean left ventricular end diastolic cavity size and volume are greatest in the basketball players due to greatest
height and weight of these athletes. The heart stroke volume is significantly larger (p < 0.05) in the winter biathlon
skiers (91.3 £ 13.5 cm3) and cyclists (96.2 £ 16.2 cm3) in comparison to the basketball players (76.7 £ 15.7 cm3).
1t confirms better heart structural and functional adaptation of the athletes trained in winter biathlon and cycling to

endurance exercises than in the basketball players.

The basketball players has higher average heart rate values than the athletes trained in biathlon and cycling
during the same mild and moderate intensity exercises performed on the ergometer. It means that the endurance of the
basketball players is lower in comparison with the biathlon skiers and cyclists.

Keywords: winter biathlon, basketball, cycling, heart rate, stroke volume, endurance.

Introduction

Cardiac adaptation to sport training is divided
into two main types. Training in endurance sports
is associated with increased venous return, which
causes growth of the heart’s preload, as well as with
moderate increase of the blood pressure, which
causes elevation of the pulse after load. Therefore,
the left ventricular cavity dilatation appears with
minor increase of the wall thickness. It is proved by
echocardiography in female long distance runners:
their left ventricular wall thickness is greater than in
sprint runners (Venckunas et al., 2005; Venckunas,
Raugaliene, 2008). The athletes trained in endurance
sports have great stroke volumes and low heart
rate values in the rest and during the physical load
(McArdle et al., 2000).

Resistance training leads to the high blood pressure.
It increases the after load and the left ventricular
wall thickness. In most cases the heart adaptation
to sport training is a combination of strength and
endurance exercises. Therefore the largest hearts
are observed in the athletes who perform high
resistance exercises for long time training periods:
cyclists, rowers etc. (Pelliccia et al., 1991; Whyte
et al., 2004). Lithuanian authors (Venckunas et al.,
2008) determined the left ventricular hypertrophy
in competitive athletes of different specializations:
basketball players, road cyclists, swimmers, strength/
power athletes in comparison with middle and long
distance runners and canoe paddlers. The greatest
relative left ventricular size they observed in the long
distance runners.

In greatest number of athletes the heart dimensions
are in the limits of norm for all population: the left
ventricular wall thickness in diastole is <12 mm and
the left ventricular cavity size is <55 mm. In some
athletes the heart dimensions exceed these limits

(Sharma et al., 2002; Whyte et al., 2004). The maximal
limit for the left ventricular wall diastolic thickness
in males is 14 mm, but for the left ventricular cavity
size - 66 mm.

The heart stroke volume remarkably increases due
to training in endurance sports (Jones, Carter, 2000;
McArdle et al., 2000): the endurance athletes have
significantly higher heart stroke volume at the rest
and during physical loads in comparison with people,
who do not participate in sports training.

Barbier J. et al. (2006) concluded that all highly
trained athletes undergo left ventricular cavity
dilatation in combination with increased wall
thickness. It is not possible clearly separate strength
trained from an endurance trained athletes’ heart.
Nevertheless, dilatation of the ventricular cavity
predominates in dynamic endurance trained athletes,
but increased wall thickness slightly predominates in
dynamic resistance and static trained athletes.

The aim of the investigation is to estimate the
heart’s structural and functional characteristics of
athletes trained in different sports.

Methods

20 Latvian elite male winter biathlon skiers, 14
road cyclists and 15 basketball players voluntarily
participated in the investigation performed in the
Laboratory of the Latvian Olympic Team and
Latvian Academy of Sports Education. The study
was performed in conformity with the standards of
Ethics Committee of Latvian Council of Sciences.
The athletes’ anthropometric characteristics are
shown in Table 1.

The cardiac structural adaptation (the left ventricular
posterior wall thickness, left ventricular end diastolic
cavity size, left ventricular end diastolic volume
and heart stroke volume) was estimated by standard
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two dimensionally guided M mode and Doppler
echocardiography performed by the experienced
cardiologist. An echocardiograph Vivid 4 (General
Electric, Israel) was used. The heart wall and cavities
sizes were measured for five times, and the average
value of every characteristic was calculated.

Table 1
Average anthropometric characteristics of athletes
Characteristics . Body mass,
Specialization Age, years | Height, cm ke
Biathlon skiers 213+45 | 1845+93 | 73.6+11.7
Cyclists 183+43 | 1842+6.0 | 71.8+5.4
Basketball players 17.3+0.8 196.9+8.3 | 90.7+13.0

The functional heart test was performed on a
mechanical bicycle ergometer (Monark, Sweden). The
intensity of exercises was increased step by step in
every 2 minutes from 0.5 W/kg in the beginning to 2
W/kg in the test end. It was mild to moderate intensity
aerobic load. An electrocardiogram was registered
during the test to determine the heart rate. The heart
rate in the end of the test was 120 — 140 b/min.

Average values and standard deviations (£S.D.) for
all characteristics were calculated. Student’s t - test
for paired data groups was employed to determine
differences between the characteristics. The differences
were considered to be statistically significant at p <
0.05. Correlation and linear regression analyses were
used to determine relationship between the exercises
intensity and the heart rate (S, — error of regression
equation; r — coefficient of correlation; p — probability
level).

Results

The average left ventricular structural and functional
characteristics determined in echocardiography are
included in Table 2.

A positive correlation is determined between the
left ventricular end diastolic volume (LVDV) and
the heart stroke volume (SV) in the biathlon skiers
and cyclists. The relationships are characterized by
the equations shown in the Table 3. The significant
correlation between the left ventricular end diastolic
volume and the heart stroke volume is not detected
in the basketball players.

The relationship between the intensity of exercises
on the ergometer P (in W per body mass kg) and
the athletes’ heart rate HR (in beats per minute)
are determined for the biathlon skiers, cyclists and
basketball players, Fig.1. The regression equations
are shown in the Table 4.

Table 2

Comparison of average values of echocardiography
characteristics among different sport specializations
(N.S. — difference is none significant)

Characteristics | Left ventric. Left
. . | Heart stroke
post. wall ventric. | Left ventric.
. . volume,
thickness, cavity volume, cm? J
Specialization mm size, mm
Biathlon skiers | 11.0+1.1 | 53.9+3.0 | 141.3+13.5| 91.3+13.5
Cyclists 104+£1.1 | 548+04 | 167.3+34.7| 96.2+16.2
Significance p <003 p <003 N.S. N.S.
Biathlon skiers 11.0+ 1.1 | 53.9+3.0 | 141.3+13.5|91.3+13.5
Basketball 11044 10 | 55.5£03 | 172.4£32.0 | 76.7+15.7
players
Significance p<0.02 p <002 p<0.03 p<0.03
Cyclists 104+1.1 | 548+04 |167.3+£34.7| 96.2 +16.2
Basketball 1161 4 10 | 555403 | 17244320 | 76.7%15.7
players
Significance N.S. N.S. N.S. p<0.02
Table 3

Relationships between left ventricular end diastolic volume
and heart stroke volume in biathlon skiers and cyclists

Regression equation r S, cm? p

Xy

W
Specialization

Biathlon skiers | SV=10.77+0.87-LVDV | 0.75 9.0 <0.001
Cyclists SV=32.27+0.38-LVDV | 0.71 11.9 <0.038
Table 4

Relationships between intensity of exercises and heart rate
in biathlon skiers, cyclists and basketball players

3

Regression equation r S, cm p

w
Specialization

Biathlon skiers HR=68.9+21.6-P 0.81 8.0 |<0.001
Cyclists HR=73.8+23.8-P 0.87 8.2 |<0.001
Basketball players HR=75.1+24.3-P 0.91 6.0 <0.001
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Fig. 1. Relationships between intensity of exercises and heart
rate in biathlon skiers (==o==), cyclists (—e—) and basketball

players (---0---).

Discussion

The mean left ventricular posterior wall thickness
in diastole (see Table 2) did not exceed normal limits
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in population - 12 mm (Sharma et al., 2002). Two
biathlon skiers and two cyclists had the wall thickness
between 12 and 14 mm, which is the upper limit for
athletes (Whyte et al., 2004). The ventricular wall
thickness was significantly greater in biathlon skiers in
comparison with the cyclists and basketball players.

The average left ventricular cavity size in the
athletes of all specializations was in norm (< 55 mm).
For some athletes (6 biathlon skiers, 7 cyclists and 5
basketball players) it exceeded 55 mm, but nobody of
them had the left ventricular cavity size above 66 mm
(the upper limit for athletes, Whyte et al., 2004).

The mean left ventricular end diastolic volume was
the greatest in basketball players. It can be explained
by higher height and weight of them. Some authors
(Daniels et al., 1995; Nidorfet al., 1992) investigated
children and adults hearts by echocardiography and
determined significant correlations between the left
ventricular mass and anthropometric characteristics.
The mean left ventricular end diastolic volume
was not significantly greater in the road cyclists in
comparison with the winter biathlon skiers even if
their average heights and weights were similar. The
largest mean heart stroke volume was observed in
the cyclists, it was not significantly smaller in the
biathlon skiers. The stroke volume was significantly
smaller in the basketball players (p<0.05), Table 2.
Moreover, the largest heart stroke volumes (above
100 cm?®) were observed in greatest number of the
cyclists (in 10 athletes from 14) and the biathlon
skiers (in 13 athletes out of 20) with the longest sport
training experience.

A positive correlation was detected between the
left ventricular end diastolic volume and the heart
stroke volume in the biathlon skiers and cyclists. The
relationships were characterized by the equations
shown in the Table 3. It is possible to explain by
the endurance training effect on the heart cavities
size and stroke volume. In our basketball players
the correlation between the left ventricular end
diastolic volume and the heart stroke volume was
not determined. It means that the great heart size is
not associated with improved function, but only with
great body size of the basketball players.

From the relationship between the intensity of
exercises on the bicycle ergometer and the athletes’
heart rate (see Fig.1 and Table 4) it is seen that the heart
rate was lower and increased more slowly with growth
of the intensity of exercises in the winter biathlon skiers.
Higher heart rate values at the same intensity exercises
were observed in the road cyclists, but the highest heart

rates were determined in the basketball players. The
relationship between the intensity of aerobic exercises
and the heart rate was linear. The slope of this linear
relationship was lower, if the athletes‘ aerobic capacity
was better (McArdle et al., 2000).

Conclusions

1. The echocardiography characteristics in the
male elite winter biathlon skiers, road cyclists and
basketball players do not exceed the upper limits.

2. The mean left ventricular end diastolic cavity size
and volume are greatest in the basketball players due
to the greatest height and weight of these athletes. The
heart stroke volume is significantly larger (p<0.05)
in the winter biathlon skiers (91.3 £ 13.5 cm®) and
cyclists (96.2 + 16.2 cm’) in comparison with the
basketball players (76.7 + 15.7 cm?®). It confirms better
heart structural and functional adaptation in cyclists
and winter biathlon skiers, trained to endurance
exercises, than in basketball players.

3. Basketball players have higher average heart
rate values than athletes trained in biathlon and
cycling during the same mild and moderate intensity
exercises performed on the bicycle ergometer. It
means that the endurance of basketball players is
lower in comparison with the biathlon skiers and
cyclists.

Acknowledgements. The authors of this article
are very grateful to the cardiologist Dr. Oleg Orlov
for performance of the echocardiography tests.
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SPORTININKU SIRDIES STRUKTURINES IR FUNKCINES YPATYBES

Dr. Inese Pontaga, Viesturs Larins, Andris Konrads
Latvijos kiino kultiros akademija

SANTRAUKA

Sirdies prisitaikymas prie sporto treniruotés
priklauso nuo sportinés specializacijos. IStvermés
sporto Saky treniruoté sukelia kairiojo skilvelio ertmés
plétimasi ir nedideli sienelés sustoréjima. IStvermés
Sakuy sportininky Sirdies susitraukimai ramybés ir fiziniy
kriiviy metu galingi, o pulsas — retas. Jégos treniruoté
skatina kairiojo skilvelio sienelés sustoréjima.

Tyrimo tikslas — jvertinti Latvijos olimpinés
rinktinés Ziemos biatlono slidininky, plento dviratininky
ir krepSininky Sirdies struktiirines ir funkcines ypaty-
bes.

Latvijos elitiniai sportininkai vyrai savanoriskai
dalyvavo Siame tyrime, atliktame Latvijos olimpinés
rinktinés laboratorijoje ir Latvijos kiino kultiiros
akademijoje. Tyrime dalyvavo 20 Ziemos biatlono
slidininky, 14 dviratininky ir 15 krep$ininky. Echokar-
diografu (Vivid-4, General Electric, Izraelis) buvo
nustatytas strukttrinis Sirdies prisitaikymas (kairiojo
skilvelio uzpakalinés sienelés storis, kairiojo skilvelio
dugno diastolinis ertmés dydis, kairiojo skilvelio dugno
diastolinis tiiris ir Sirdies sistolinis tiiris). Sirdies funk-
cinis prisitaikymas prie i§tvermés treniruotés nustatytas
mechaniniu veloergometru (Monark, Svedija). Pratimy
intensyvumas buvo nuosekliai didinamas nuo 0,5 iki
2 W/kg, atsizvelgiant | Sirdies susitraukimy dazni.

Inese Pontaga

Department of Anatomy, Physiology and Biochemistry,
Latvian Aacademy of Sports Education

Brivibas Street 333, Riga, LV1006—Latvia

Tel. +371 672 66 098

Mob. +371 294 39 468

El. pastas: inesepontaga@inbox.lv; inese.pontaga@lspa.lv

Siekiant nustatyti Sirdies darba, testavimo metu buvo
uzraSyta elektrokardiograma.

Nustatyta, kad sportininky (vyry) echokardiografijos
duomenys nevirsija virSutiniy riby. Kairiojo skilvelio
uzpakalinés sienelés storis yra < 14 mm, o kairiojo
skilvelio dugno diastolinis ertmés dydis — < 66 mm.

KrepSininky kairiojo skilvelio dugno diastolinio
ertmés dydzio ir tirio rodikliai yra didziausi dél Siy
sportininky didziausio @igio ir svorio. Ziemos biat-
lono slidininky ir dviratininky Sirdies sistolinis tdris
yra pastebimai didesnis (atitinkamai 91,3 + 13,5 cm?,
p<0,05,ir 96,2 + 16,2 cm?), palyginti su krepsininkais
(76,7+15,7 cm®). Tai patvirtina, jog Ziemos biatlonininky
ir dviratininky Sirdies struktiirinis ir funkcinis prisi-
taikymas prie iStvermés treniruotés yra geresnis nei
krepsininky.

KrepSininky, atliekan¢iy tuos pacius nedidelio ir
nuosaikaus intensyvumo pratimus veloergometru,
vidutiniai Sirdies susitraukimy daznio rodikliai didesni
nei biatlonininky ir dviratininky. Tai reiskia, kad
krepsininky, palyginti su biatlono slidininkais ir dvira-
tininkais, iStvermés lygis yra mazesnis.

RaktaZodZiai: Ziemos biatlonas, krepSinis, dviraciy
sportas, Sirdies susitraukimy daznis, sistolinis tiiris,
iStvermé.

Gauta 2009 01 15
Patvirtinta 2009 03 20
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SPORTO MOKSLO METODOLOGIJA
METHODOLOGY OF SPORT SCIENCE

The assessment of indicators of cardiorespiration systems ac-
cording to the methods of the functional control taking into ac-
count microelement balance

Lyubov Tsehmistro', Nelia Ivanova’', Prof. Dr. Alexander Frolov’
Scientific Research Institute of Physical Culture and Sports of the Republic of Belarus’,
Republican Scientific-practical Center “Cardiology’”

Summary

The purpose of the research was assessment and comparison of indicators of heart rate variability, central
hemodinamics, bioelectric activity of a myocardium, function of an external respiration and microelement balance
which was defined by the method of rentgeno-fluorescent analysis in group of athletes of a cyclic sport, engaged in
canoe and a kayak rowing and group of non-trained persons.

Practical conclusion from the received results is the following: in each concrete case it is necessary to estimate
individual influence of training loads on functional capacity cardiorespiratory systems. Data of heart rate variabilities,
rentgeno-fluorescent analysis are necessary for using along with level and character of training loads for an assessment
of state of an organism and correction of training process.

Assessment of influence of an exercise stress on a human's body is one of effective methods carrying out of
multielement analysis of a hair for definition of the element status. Individual selection of agents of correction of a

mineral exchange disturbances is effective mean helping to restore deficiencies of trace substances.
When drawing up the menu of points of a food, it is necessary to consider the taped deflections from an adequate
consumption level macro-and micronutrients and to include in assortment of dishes products rich (or enriched) with

vitamins and bioelements.

Keywords: heart rate variability, central hemodinamics, bioelectric activity of a myocardium, function of an external
respiration and microelement balance, rentgeno-fluorescent analysis.

Introduction

The spectrum of methods of the functional control
applied in sports medicine is rather various. Sports
doctors and trainers expect and demand the following
from the information: objectivity of a functional
state of an organism, presence of dynamic markers
of weariness. The ideal method of the functional
control should meet also the demands of the maximum
efficiency, bloodlessness, dynamism, reproducibility,
simplicity, possibility of use in the conditions of sports
trainings and, at last, profitability. However, uniform
universal criterion of functional readiness of the
athlete and a method corresponding to it, and meeting
aforementioned demands does not exist. The complex
of functional procedures is applied in practice, and the
specific panel is selected for different sports.

The purpose of the research was assessment and
comparison of indicators of heart rate variability,
central hemodynamics, bioelectric activity of a
myocardium, function of an external respiration and
microelement balance which was defined by the
method of rentgeno-fluorescent analysis in group of
athletes of a cyclic sports, engaged in canoe and kayak
rowing and group of non-trained persons.

The increasing interest represents research of
a hair in studying a state of chemical elements
exchange in an organism and toxic influence of
separate serious metals. Available data definitely
show that the maintenance of elements in a hair
reflects the element status of all organism as a
whole and is an integrated indicator of a mineral
exchange. Moreover, analysis well correlates
with environmental contamination level, reflects
occupational diseases, helps to diagnose illnesses
with the big accuracy and gives an assessment of
possibility of their occurrence.

The research was carried out aiming to define
and compare data of rentgeno-fluorescent analysis
and a state of vegetative regulation of a heart rate,
bioelectric activity of a myocardium, pump function
of heart and a state of the apparatus of an external
respiration in athletes and non-trained persons
(Ckanbnbiit, Hlapsirun, 2002).

Methods

Object of the research - 8 athletes engaged in
canoe and a kayak rowing in the preparatory season
(qualification level — Candidate in Masters of Sports,
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Masters of Sports; age 18-24 years) and the 8 non-
trained persons (age 18-22 years).

Research of heart rate variability was performed
using the computer program «Bris-M». The device
allows to roughly define presence and frequency
of extrasystoles, except for late and intercalary.
The method computer cardiointerval measurement
studies parameters of a vegetative homeostasis dX,
ms — variational scope, a difference between size of
the greatest and the least cardiointerval, depending
on parasympathetic influences were defined; SI (rel.
units) is the index of tension of regulatory systems,
showing a degree of centralization of heart rate.

The new diagnostic information is taped at a spectral
analysis of heart rate variability. Features of a spectral
analysis reflect following parameters: HF, % — high
frequency waves, a marker of activity parasympathetic
system; LF, % — low-frequency waves, a marker of a
sympathetic regulation. The Spectral analysis of heart
rate allows defining type of a vegetative and hormonal
structure of athletes that is important at selection of a
load and an adequate aftertreatment.

The electrocardiography represents a method
of graphic registration of the bioelectric processes
arising at activity of heart. Electrical activity of heart
is registered in normal vital activity and for diagnostics
of possible disturbances. Electric impulses of heart are
spent through organism fluid mediums to a skin where
they can be registered by means of the high-strung
device - the electrocardiograph. An electrocardiography
was performed in 12 standard leads

The greatest diffusion in clinical practice
the standard system from 12 abductions of the
electrocardiogram. The system includes six abductions
from extremities - three standard bipolar abductions
(I, II, IIT) and three enhanced unipolar abductions
(aVR, aVL, aVF), and also six unipolar precordial
leads (V1-V6).

Electrocardiogram analysis was carried out with
the peak account - time and syndromal characteristics
(Dmetimrman, 2001).

Complex “Impecard-3” was used to study
central hemodynamics with application of standard
medical method of tetrapolar chest reography based
on registration of oscillations of live body tissues
in response to high frequency alternating current
(Cunopenxo, 1994, baesckuii, bepcennena, 1997).

Application of central hemodynamics of the body
makes it possible to estimate hemodynamics indices
and types of blood circulation. Together with other
investigation methods this helps to estimate potential
resources of an athlete.

The following central hemodynamics indices
have been analyzed: HR(beats/min) — heart beat rate,
number of heart beats per one minute; APs (mmHg)
arterial systolic pressure; APd (mmHg) arterial
diastolic pressure; SV (ml) systolic blood volume
corresponding to the volume of blood pumped by the
left ventricle into aorta during one heart contraction,
characterizes heart pumping function; PFLV (mm
Hg) — the pressure in the left ventricle blood filling
is calculated from the ratio of diastolic and systolic
waves amplitudes of the tetrapolar chest impedance,
characterizes functional condition of the left ventricle,
small blood circulation circle, the level of oligemia.

In research of functions of external breathing the
methods of spirography and pneumotachometries
were used, the multipurpose automated spirometer
“MAC-1"” was applied. Spirometric and
pneumotachometric researches allow to define
variety of the indicators characterizing ventilation
of the lungs. This measurement of static volumes
and capacities (the capacity includes some volumes),
lungs characterizing elastic property both a thoracal
side, and the dynamic researches characterizing
quantity arriving in lungs and air deduced from lungs
for a time unit. Numbers of the indicators registered in
aregimen of quiet breathing, both dynamic volumes
and streams which are registered at carrying out the
forced maneuvers (FVC) here concern and basically
reflect a state of respiratory tracts.

Following parameters of function of external
breathing were defined: vital capacity of lungs (VC,
1), maximal expiratory flow (MEF25, 50, 75, I/sec).
Indicators MEF25 reflect mainly disturbances in
large bronchuses, MEF75 mainly in bronchuses of
fine calibre. FEV1 - volume of the forced expiration
for the first second of maneuver FVC. It is one of
the basic indicators characterising ventilation of the
lungs. FEV1 reflects mainly the expiratory rate in
initial and its average part and does not depend on
rate in the end of the forced expiration. It is known
that for an estimation of spirogram parameters the
great value has their comparison to due sizes which
allow considering specific features of an organism
(sex, age, body height, weight) and are norm for
the given person. Spirogram parameters should be
expressed not only in absolute value, but also in
percentage terms from due size which accept for
100%. Comparison of parameters to due sizes allows
to estimate correctly data of pulmonary volumes
(Muxatinos, 1983; Kanunkun, 1981; JlyOunei,
Hy6wneit, Kyakun, 1991).
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Obtained data are subjected to statistical processing,
reliability of differences is certain by means of
criterion Student.

Results

Heart Rate Variability. In 75% of athletes in rest
it is registered normo-vagal type of regulation of
a heart rate that testifies to normal activity of the
vasculomotor centre.

Electrocardiography. Moderate bradycardia at rest,
longer QRS, after exercise deviation of heart electric
axis are the most typical features of ECG of athletes.

Central hemodynamics. During the research of
the central hemodynamics (Tab. 1) in athletes in the
preparatory season indicators AP systolic - from 120
to 130 mm Hg, AP diastolic - from 60 to 85 mm Hg,
the HR - from 47 to 76 beats/min, SV - from 88 to
147 ml, PFLV - from 16,6 to 18,8 mm Hg have been
fixed that testifies to good acclimatization owing to
training on persistence.

Indicators of the central hemodynamics have been
fixed following the value in control group during the
research in rest (Tab. 2): AP systolic - from 110 to
140 mm Hg, AP diastolic - from 60 to 85 mm Hg, the
HR- from 51 to 72 beats/min, SV - from 56 to 114,3
ml, PFLV - from 17,6 to 27,4 mm Hg

Discussion

Heart Rate Variability. Long, regular cycling
sports promote rising of activity of parasympathetic

department of vegetative regulation. Ascending of an
autonomous contour of a heart rate activity regulation
is an indicator of appreciable adaptic potential of
cardiovascular system. Ascending of variability of a
heart rate is an indicator of fastness of cardiovascular
system to influence of choronomic loads.

Sympaticotonic type of regulation of a heart rate
is registered in 25% of athletes. Sharp depression of
variability (that is in the expressed sympathicotonic
type) - quality regulation mechanisms worsen and
as consequence the risk of cardiovascular accidents
increases.

The normotonic type in rest demonstrated non-
trained persons most often.

Electrocardiography. The single instance of
atrioventricular blockage of the first degree (5%)
(which reflects, mainly, the raised tonus of a vagus
nerve) is registered in rest (5%) of athletes. Also
the case of incomplete blockage of the right leg of
a ventriculonector and a ventricular extrasystole is
registered. At the majority of athletes metabolic and
ischemic changes in a myocardium are observed.

After the analysis of an electrocardiogram, the single
instance of prolapse of the mitral valve of 1* degree is
registered, cases of a ventricular arrhythmia (25 %) are
taped in the persons who are not doing sports.

The central hemodynamics. The training loads
referred on development of persistence in athletes have
lowered HR in rest. There was an augmentation of a

Table 1

Indicators of athletes’ cardiorespiration systems

Ne APs APd HR SV PFLV vC VC,% | FEV1 | MEF 25 | MEF 50 | MEF 75 dX SI HF LF
1 130 80 62 147 17,6 5,08 85 82 71 74 60 446 33 35 25
2 125 65 66 107 17,5 5,44 106 104 81 98 100 400 60 40 41
3 130 60 69 117 16,6 5,25 109 110 71 84 131 272 111 44 40
4 120 70 47 100 18,8 4,98 94 100 85 90 111 400 29 47 31
5 130 80 76 88 18,2 5,73 108 92 99 65 50 222 111 43 35
6 130 85 64 105 18,6 5,83 105 90 85 80 105 326 70 49 30
7 125 75 62 104 17,8 5,15 107 91 88 74 95 202 167 49 26
8 120 65 60 102 17,6 5,12 110 94 93 88 102 196 169 63 22
Table 2
Indicators of cardiorespiration systems of control group
Ne APs APd HR SV PFLV vC VC, % | FEV1 | MEF 25 | MEF 50 | MEF 75 dx SI HF | LF
1 115 60 51 114,3 17,6 4,8 80 80 75 70 74 433 21,9 | 46,9 | 38
2 120 80 72 82,2 20,1 4,75 82 85 80 78 76 301 63,1 48 34
3 110 60 51 113,2 18,6 4,5 88 82 78 84 80 280 11,9 | 51,2 | 274
4 115 60 64 97,1 19,2 4,9 90 86 85 90 78 278 80,7 | 42,9 | 36,4
5 130 80 64 88,4 17,6 5,1 93 88 90 84 86 390 40,9 | 37,8 | 36,5
6 135 85 58 56 27,4 4,69 84 81 85 80 79 308 65,4 43 | 32,8
7 140 80 51 82,9 18,7 4,89 90 88 87 90 84 255 70 43 41
8 120 70 55 58,2 20,8 5,01 91 86 90 88 82 280 65 42 40
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AP systolic, SV. These data confirm that intensifying
parasympathetic activity of athletes reduces heart
rate in rest (negative chronotropic effect). Vigour
of outlier of a left ventricle to what growth SV
testifies is simultaneously authentically enlarged.
Acclimatization to high loads shows in transition of
heart activity to more economic operating mode in
professional sports in rest.

It provides higher reserves of system of a
circulation in transition to intensive muscular work.

Function of external breathing. Static and dynamic
streams and the volumes characterizing elastic
properties of lungs and a thorax, and also level
of bronchial passableness corresponded to norm,
however, in 20% of athletes depression of indicators
MEF of 25-75%, FEV1 is registered, that testifies
to obstructive disturbances in distal and proximal
departments. Indicators of microelement balance
(Zn) were confirmed with data about obstructive
disturbances in 25% of athletes.

Indicators of function of an external respiration
was normal in control group.

In comparison of the element status of athletes’
and control group, the low maintenance of calcium
in control group, and a potassium higher is observed.
Ca in some athletes considerably exceeds referential
value (Tab. 3-4). These data, partly, explain rising of a
case rate by a pathology of cardiovascular system.

Table 3
Indicators of microelement balance
Ne, Ca Fe K Zn

1 725,9728 23,04 109,5609 123,2742

) 2 615,9977 17,40653 375,4288 113,5764
%‘ 3 756,6441 20,26403 250,1781 121,9781
& 4 614,5311 3,394116 193,1817 128,1412
g 5 534,5787 53,21652 70,08102 181,3515
8 6 756,3058 9,034336 77,28592 134,2573
7 655,4568 8,801316 150,4985 122,1308

8 684,8522 15,6207 324,6663 108,2848

1 279,9728 9,238004 557,2229 80,28755

2 2068,818 5,044501 2591128 103,2339

" 3 1692,47 12,8405 42,86988 128,0892
2 4 545,3268 5,222296 72,72138 122,3461
§ 5 547,4291 17,29015 19,67235 145,6056
6 1245,575 6,998941 136,3399 113,6229

7 1889,561 19,21118 58,14922 250,8879

8 1662,834 6,783197 152,1918 117,207

Deflections on iron, zinc and copper are registered.
The similar picture testifies about expressed
disbalance a mineral exchange (ABusin A.IL u ap.,
1991). Thus, differences in metabolic reactions of
an organism in reply to exercise stress influence
are taped: deficiencies of K, Fe, Zn and excess of

Ca in athletes are more expressed. As it is known,
such disbalance is characteristic for deflections
of cardiovascular system and a respiratory organs
(Klassen, 2002; Anke, 2002).

Table 4
The attitude of indicators of microelement balance
Control group Athletes The
Elements ' Max . referential
M Min M Min | Max level
4,75-
Zn/Cu | 15,80 | 9,56 | 21,43 | 13,00 | 9,27 | 16,20 9,58
3,00-
Cu/Fe 0,37 | 0,19 | 0,82 1,40 | 0,62 | 1,78 3,33
250,00-
Ca/Sr | 148,23 | 63,22 | 367,17 | 487,30 | 58,11 | 851,22 500,00
125,00-
Ca/Fe | 36,36 | 8,33 | 83,71 | 154,89 30,31 | 410,11 291,67
41,67-
Ca/Cu | 93,31 43,14 | 111,35 | 145,38 | 32,34 | 241,47 87,50
4,35-
Ca/Zn 5,76 | 3,90 | 10,62 | 12,09 | 3,49 | 20,04 18,42
15,83-
Zn/Fe 6,27 | 2,03 | 17,58 | 16,76 | 8,69 | 23,43 28,75
5,00-
K/Fe 12,94 | 4,76 | 23,84 | 16,70 | 3,34 | 60,32 16,67
Ca/K 2,57 | 0,71 | 9,79 | 10,03 | 0,50 | 79,84 3,60
Fe/Cu 2,73 | 1,22 | 5,18 | 0,74 | 0,56 | 1,62 2,00

On the basis of results of researches, it is possible to
assume, that similar deflections in a mineral exchange
invoke disturbances of adaptive mechanisms (JIumun
u n1p., 2003; dy6oBoii, 2004; Hekpacos, 2006).

Indicators of microelement balance testified to an
immuno-scarce state at 80% of athletes.

Conclusions

1. Practical conclusion from the received results
is the following: in each concrete case it is necessary
to estimate individual influence of training loads on
functional capacity cardiorespiratory systems. Data of
heart rate variabilities, rentgeno-fluorescent analysis
are necessary for using along with level and character
of training loads for an assessment of state of an
organism and correction of training process.

2. Assessment of influence of an exercise stress on
a human’s body is one of effective methods carrying
out of multielement analysis of a hair for definition
of the element status. Individual selection of agents
of correction of a mineral exchange disturbances
is effective mean helping to restore deficiencies of
trace substances.

3. When drawing up the menu of points of a food, it
is necessary to consider the taped deflections from an
adequate consumption level macro-and micronutrients
and to include in assortment of dishes products rich
(or enriched) vitamins and bioelements.
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SIRDIES IR KVEPAVIMO SISTEMU RODIKLIU [VERTINIMAS, TAIKANT FUNKCINES KONTROLES
METODUS IR ATSIZVELGIANT [ MIKROELEMENTU PUSIAUSVYRA

Lyubov Tsehmistro', Nelia Ivanova', Prof. Dr. Alexander Frolov’
Baltarusijos Respublikos kiino kultiiros ir sporto moksliniy tyrimy institutas’,
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SANTRAUKA

Tyrimo tikslas — jvertinti ir palyginti pulso daznio
kaitos, centrinés kraujotakos, miokardo bioelektrinio
aktyvumo, iSorinio kvépavimo funkcijos rodiklius ir
mikroelementy balansa, kurie buvo nustatyti rentgeno
fluorescencijos analizés biidu tiriant grupe cikliniy Saky
sportininky, kultivuojanciy baidariy ir kanoju irklavima,
ir grupg nesportuojanciy asmeny.

Remiantis tyrimo metu gautais duomenimis, galima
padaryti prakting iSvada, kad kiekvienu konkreciu atveju
bitina jvertinti individualy treniruotés kraviy poveiki
Sirdies bei kraujagysliy ir kvépavimo sistemoms. Pulso
daznio kaitos ir rentgeno fluorescencijos analizg biitina
taikyti kartu su jvairiais treniruotés kriiviais, tokiu budu
tvertinant organizmo bikle ir koreguojant treniruotés
vyksma.

Lyubov Tsehmistro

Scientific Research Institute of Physical Culture and Sports of the
Republic of Belarus

220020, Pobediteley Pr., 105, Minsk, Republic of Belarus
Tel./faks. +375 172 285 064

El pastas: infanda@mail.ru, niifks@tut.by

Vienas i veiksmingiausiy biidy, padedanciy ivertinti
streso, kurj Zmogaus organizmui sukelia treniruotés
kriiviai, poveiki, yra plauky multielementiné analizé.
Individualus mineraly apykaitos sutrikimy koregavimo
priemoniy parinkimas yra veiksminga priemoné, padedanti
atkurti mikroelementy trilkuma.

Sudarant sportininky valgiarast biitina atsizvelgti
1 nustatytus nukrypimus nuo makro- ir mikroelementy
suvartojimo normos ir { maisto raciona itraukti produktus,
kuriuose biity reikiamy vitaminy ir bioelementy.

RaktaiodZiai: pulso daznio kaita, centriné
kraujotaka, miokardo bioelektriné veikla, iSorinio
kvépavimo funkcija ir mikroelementy balansas,
rentgeno fluorescencijos analizé.
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Hormones’ concentration changes as a marker of athlete’s
adaptation by traveling across several time zones

Dr. Iryna L. Rybina

Scientific Research Institute of Physical Culture and Sport of Republic of Belarus

Summary

This article presents results of investigation of blood hormones’ concentration (cortisol, testosterone and TSH)

during adaptation period in Beijing. 10 athletes in track-and-field athletics and 10 tackwondo athletes were investigated.
Blood samples for biochemical tests were taken at 7.00 a.m. before the flight to Beijing (day - 1) and on the 2 to the
15" day of athletes’ stay and training practices in new climate conditions in Beijing. Photometer “SUNRISE” (France)
and reagents “Chema-Medica” (Russia) were used. The difference between cortisol concentration in the day before the
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flight to Beijing (day -1) and days during athletes’ adaptation in Beijing (days 2, 3, 4, 5) was significant (p<0,05). No
statistically reliable difference was seen in testosterone concentration, but testosterone concentration had a tendency to
decrease before 6" day of adaptation. There were significant differences in TSH concentration before and after traveling to
Beijing (p<0,05). Comparative analysis of changes in cortisol and testosterone concentration in track-and-field athletes
and taekwondo athletes has demonstrated that the first ones were characterized by deeper and more unfavorable changes
during the adaptation of their neuro-endocrine system. On the basis of this study it seems justified to conclude that the
changes of the level of hormones can be used for defining an optimal adaptation time of each athlete.
Keywords: Adaptation, hormons’e concentration, cortisol, testosterone, TSH.

Introduction

Time and climate adaptation of athlete’s
body follows certain regulations in biochemical
processes. There are some factors in the climatic and
geographical conditions in Beijing that may influence
on athletes’ metabolism. One of them is the change
of several time-zones occurring during the flight that
causes disorders in the athlete’s circadian rhythms.
Concentration of biologically active substances is
increasing or decreasing according to the part of
the day (Winget at al., 1986, Komapos, Pamomopr,
2000, [TamomraukoBa, Tatimazon, 2005) which in this
of that extent affects working capacity and various
physical factors (bynarosa, [Inaronos, 1996, A. Viru,
M. Viru, 1995, Hollmann, 1980, Reily et al., 1984,
Weddige, 1983). Changes in hormone concentration
observed within 24 hours in the main extent define
the maximum peak of physical abilities and the
progress of anaerobic glycolysis. Maximum lactate
concentration differs within twenty-four hours and
its fluctuation may reach 21 % (Bynarosa, [11aTtoHOB,
1996). Temporal organization of athlete’s body as
a unique biological system is characterized by a
combination of all interacting rhythmic processes that
correspond to the time and environmental changes
(ITamomaukoBa, Taiitmazos, 2005). The state and
temporal organization of physiological functions
influences athlete’s health, physical working capacity,
tolerance to the favorable environmental factors.
Damages in athlete’s biorhythms are followed by
damages of interaction between organs which may
considerably affect functional potential. Adaptation of
athlete’s body to new temporal conditions depends on
the state and spend of changes that occur in circadian
rhythms of physical functions in new conditions.

Most of hormone indices have a definite circadian
rhythm (Campbell et al., 1982). Peak concentration
of corticosteroids is found in the morning hours and
its drop is observed at night hours. Average cortisol
concentration in healthy people has considerable
daily fluctuations, for example at 6.00 a.m. its
concentration is three times as high as that at 12.00
p-m. (Komapos, PamomopTt, 2000). Maximum
testosterone concentration in blood serum of men is
observed at 8.00 a.m. and minimum one is registered

at 7.00-8.00 p.m. What concerns daily excretion of

Thyroid-Stimulating Hormone (TSH) most of the
authors have different points of view, but they agree
that maximum hormone concentration occurs at night
(between 8.00 p.m. and 2.00 a.m). and minimum
one - at day time. In the major part of investigation
it is demonstrated that the nature of daily dynamics
of most of hormones depends on an individual
peculiarities of athlete’s body.

A deteriorative factor is that athletes’ training
practices and competitions are held in extraordinary
climatic conditions, characterized by a combination
of high temperatures and increased air humidity.
Physical loads under these conditions are accompanied
by the development of corresponding adaptive
reactions aimed at maintaining the temperature
balance. Under the above conditions long-term
physical loads followed by intensive sweating
often result in the disorders in the transmission of
the nervous impulse into the cell and its response
to it. Training and competitive activities in high
temperature conditions are characterized by the drop
of the intensity of O, consumption which stimulates
activation of glycolysis and separation of oxidation
and phosphorilation process [5]. In hot weather
muscle glycogen expenditure grows and lactate is
excessively accumulated and thus the work done is
less effective and leads to fatigue.

Acclimatization and adaptation risk group is
formed by athletes whose competitive activities are
held in the open air.

Material and methods

This article presents results obtained on 10 elite
athletes in track-and-field athletic, participants of
the 11" TAAF World Junior Championship during a
pre-competition camp (Beijing, August 15-20, 2006)
and 10 elite tackwondo athletes, participants of the
Taekwondo World Championship (Beijing, May
18-22, 2007). Blood samples for biochemical tests
were taken at 7.00 a.m. before the flight to Beijing
(day - 1) and on the 2™ to the 15" day of their stay
and training practices in new climate conditions
in Beijing. We investigated blood concentration
of cortisol, testosterone and TSH. Photometer
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“SUNRISE” (France) and reagents “Chema-Medica”
(Russia) were used.

Results

Table 1 shows the dynamic of hormones
concentration in blood of ten elite tackwondo athletes
during their adaptation to climatic and geographical
conditions of Beijing.

Table 1

Dynamic of hormones’ concentration in blood in
taekwondo athletes during adaptation to climatic and
geographical conditions of Beijing (n=10)

Day of Cortisol, Testosterone, | Thyroid-Stimulating
adaptation nmol/l nmol/l Hormone, mME/I
1 1100+56 22,9+6,0 1,25+0,15
2 744+65* 17,44+4,2 2,43+0,30*
3 847+103* 15,744,1 2,52+0,29*
4 846+76* 15,743,7 2,50+0,30*
5 854+£57* 15,4+£3,6 2,50+0,30%*
6 756£57* 14,94+3,8 2,46+0,29*
8 1058+95 16,6+3,9 2,45+0,32%*
11 925+72 16,9+3,7 2,34+0,37*
15 1066+57 17,0£5,0 2,20+0,21%*

* significant difference comparing to the day before the flight
to Beijing (day -1), (p<0,05)

The difference between cortisol concentration on
the day before the flight to Beijing (day -1) and days
during athletes adaptation in Beijing (days 2, 3, 4, 5)
was significant (p<0,05). No statistically significant
difference was seen in testosterone concentration, but
testosterone concentration had a tendency to decrease
before 6™ day of adaptation. There were significant
differences in TSH concentration before and after
traveling to Beijing (p<0,05).

Comparative analysis of changes in cortisol and
testosterone concentration in track-and-field athletes
and taeckwondo athletes (Fig. 1) has demonstrated
that the first ones were characterized by deeper and
more unfavorable changes during the adaptation of
their neuro-endocrine system.
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Fig. 1. Average-group changes (%) in testosterone (a) and corti-
sol (b) concentration in blood serum of track-and-field athletes and
tackwondo athletes in the period of adaptation in Beijing

Discussion

Disagreement and reconstruction of hormone
biological rhythms while traveling through five time
zones are followed by changes in athletes’ bodies that
affect their working capacity. During the first days
after the flight a drop in cortisol and testosterone
concentration in athlete’s blood was found in ten
tackwondo athletes which is inconformity with the
published data about circadian rhythm of hormone
secretion. Pre —and post —flight tests were made at the
same time (at 7.00 a.m. of local time). After the flight
to Beijing tests were held at the time corresponding to
2.00 a.m. on the Minsk time, i.e. the time characterized
by a minimum level of hormone secretion. Further
on, average group morning cortisol and testosterone
concentration grew, pre-flight concentration level
being observed on the 7" — 8™ day. Considerable
individual variance in hormone level was found
which was most likely caused by the chronotype of
each athlete. Thus 30% of athletes demonstrated a
pre-flight hormone initial concentration already on the
3" day which testified to their high potential working
capacity. However, further negative dynamics of
hormone concentration was registered which was
stabilized on the 7-8" day. 30% of taekwondo
athlete’s whose concentration of hormones dropped
on the 2" day, had already demonstrated positive
dynamics by the 4" day, which was stabilized on
the 5-8" day depending on personal characteristics.
40% of athletes showed a gradual decrease of
hormone concentration during 4-5 days but it grew
to initial values by the 7-8" day. Only one athlete
demonstrated on the 11" day the level of cortisol
and testosterone close to the initial one. Changes in
TSH concentration during the adaptation period are
rather variable. Significantly higher concentration of
this hormone was found on the 2" day as compared
to the pre-flight period. Athletes didn’t demonstrate
initial level of overage group concentration of TSH
even after a two-week adaptation to new climatic and
geographical conditions. Analysis of the individual
data showed a broad range of individual features of
TSH circadian rhythms during adaptation to new
conditions. Only 40% of athletes reached the initial
TSH hormone level under the influence of various
synchronizing environmental factors.

Results can be explained by individual features of
neuro-endocrine system of athletes and are apparently
to a greater extent caused by athlete’s chronotype and
its three main forms. Adaptive abilities of athletes with
different chronotypes under changing environmental
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conditions are individual and a mainly caused by the
functioning of neuro-endocrine system which provides
hormonal background specific to each athlete with
the account of his sex, age, physical and emotional
condition. Biorhythmically mobile chronotype is
characterized by a great mobility of biorhythms and
rapid adaptation. For the immovable type delayed
reconstruction of all body functions is characteristic
of the period of keeping wake, low working capacity
and slow normalization of sleep. Intermediate type
of biorhythmic mobility is characterized by a clear
non-simultaneous reconstruction and long-term
disagreement of internal functions.

Noticeable difference in adaptation was registered
in athletes who compete indoors and outdoors. If a
competition is held at an indoor stadium with an air-
conditioning, the main factor affecting adaptation is
the accustoming of athletes to a new daily regimen
and synchronized circadian rhythms, while in
outdoor sports events besides new time conditions
athletes bodies have to get accustomed to hot climate
and increased humidity, that is why adaptation of
athletes competing outdoors is more difficult. A more
significant drop in testosterone concentration and
its slower recovery found in track-and-field athletes
testified to a more considerable drop of activity
of anabolic processes in athletes bodies that were
practicing and competing in hot and excessively humid
conditions. More active catabolic processes expended
in the increased cortisol level were more obvious in
track-and-field than in tackwondo athletes.

Conclusion

On the basis of this study it seems justified to
conclude that the changes of the level of hormones
can be used for defining an optimal adaptation time
of each athlete. It is necessary to take into account

that hormonal homeostasis is defined not only by
the features of circadian rhythm in the activities
of different parts of endocrine system, but by the
condition and activity of metabolic processes, blood
protein transport system, and the efficiency of body
hormones’ secretion. Individual features of temporal
system of the body of each athlete form the basis of
rhythmic activities of neuro-endocrine system.
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HORMONU KONCENTRACIJOS POKYCIAI KAIP SPORTININKO ADAPTACIJOS RODIKLIS
KELIAUJANT PER KELIAS LAIKO JUOSTAS

Dr. Iryna L. Rybina

Baltarusijos Respublikos kiino kultiiros ir sporto moksliniy tyrimy institutas

SANTRAUKA

Siame straipsnyje pateikiami hormony (kortizolio,
testosterono ir TSH) koncentracijos kraujyje adaptacinio
laikotarpio Pekine metu tyrimo rezultatai. Buvo tiriami
10 lengvosios atletikos ir 10 tekvondo sportininky.
Sportininky kraujo méginiai biocheminiams tyrimams
buvo imami 7 val. ryte pries skrydi i Peking (1-a diena)
ir 2-3 bei 15-a sportininky buvimo ir treniravimosi

Pekine dienas naujomis klimatinémis salygomis. Buvo
naudojamasi fotometru ,,SUNRISE®“ (Pranciizija) ir
reagentais ,,Chema-Medica“ (Rusija). Uzfiksuotas
reikSmingas (p < 0,05) skirtumas tarp kortizolio kon-
centracijos likus dienai iki skrydzio { Peking (1-a diena)
ir sportininky adaptacijos Pekine metu (2-a, 3-ia, 4-a,
5-a dienos). Nenustatyta statistiSkai patikimy testoster-
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ono koncentracijos pokyciy, nors jo koncentracija iki
6-o0s adaptacijos dienos tendencingai mazéjo. Pastebéti
reik§mingi TSH koncentracijos pokyciai pries ir po
kelionés i Pekina (p < 0,05). Lyginamoji lengvaatleciy
ir tekvondo sportininky kortizolio ir testosterono kon-
centracijos poky¢iy analizé atskleidé, kad lengvosios

atletikos sportininky neuroendokrininés sistemos
adaptacija pasizyméjo gilesniais ir labiau nepalankiais
pokyciais. Remiantis $iuo tyrimu galima pagristai teigti,
kad hormony lygio poky¢iai gali biiti panaudoti siekiant
optimizuoti kiekvieno sportininko adaptacija.
RaktaZodZiai: adaptacija, hormony koncentracija,

kortizolis, testosteronas, TSH.
Rybina Iryna
Scientific Research Institute of Physical, Culture and Sports
of the Republic of Belarus
Pobeditelei av.105220020, Minsk, Republic of Belarus
Tel. +375 29 640 60 02
E-mail: i_rybina@mail.ru

Gauta 2009 01 15
Patvirtinta 2009 03 20

Training load, overtraining and recovery —
use of heart rate variability measurements

Prof. Dr. Heikki Rusko
University of Jyviskyld, KIHU — Research Institute for Olympic Sports

Summary

In any training process with the purpose of improving performance, the challenge is 1) to have high enough training
load to induce a disturbance of homeostasis and 2) to have adequate recovery between training sessions for attaining
positive training effect and enhanced performance. To make it more difficult, also the stressors outside actual training
may influence the balance between training load and recovery measures and together with training load may lead to
persistent fatigue, performance decrease, neuro-endocrine and immunological changes, alterations in mood states,
etc. Consequently, the athletes and coaches should have some feedback on the main determinants of positive training
effect, i.e. from training load with information on the disturbance of homeostasis and from the progression of recovery
and increases in the bodily resources.

There have been attempts to predict the accumulation of excessive post-exercise oxygen consumption (EPOC) from
heart rate (HR) and heart rate variability (HRV) during exercise (Saalasti, 2003). Rusko et al. (2003) have shown that
the predicted EPOC correlates significantly with the measured EPOC. Predicted EPOC has also been used to evaluate
the training effect (TE). if EPOC and the disturbance of homeostasis are great, the expected training effect on the
improvement of performance characteristics is high and vice versa. There are commercial products for the calculation
of EPOC and five levels of TE from HR and HRV during exercise: none or minor training effect, maintaining training
effect, improving training effect, highly improving training effect and overreaching effect (see e.g. www.suunto.com
and www.firstbeattechnologies.com). Because the predicted EPOC can be determined on line from HR and HRV during
exercise it is also possible to follow the increase of EPOC during the training and get feedback for how long time the
training has to be continued at the selected intensity to attain the planned training effect.

The disturbance of homeostasis can also be evaluated by measuring the changes in autonomic control during and
immediately after exercise. During exercise parasympathetic activity decreases and sympathetic activity increases
depending on the training load. The termination of exercise is known to trigger an increase in parasympathetic activity
with a simultaneous reduction in sympathetic drive (Savin et al., 1982). The increase in parasympathetic activity is
generally agreed to play a major role in decreasing HR during the first minutes of recovery and the further decrease in
HR is mediated by both sympathetic and parasympathetic systems (Perini et al., 1989). The disturbance of homeostasis
can be evaluated by following the recovery of the parasympathetic activation after exercise. If the parasympathetic
recovery is fast the disturbance of homeostasis has been small and the recovery processes can be started very soon after
exercise. However, if there is only minor recovery of parasympathetic activity the disturbance of homeostasis has been
great and prolonged recovery period is needed. Fortunately, using the new analysis methods it is possible to measure
parasympathetic recovery noninvasively by calculating HRV indices during the first minutes of recovery.

After typical endurance exercises there is a significant increase in HRV during the first two recovery minutes
after exercise indicating fast increase in parasympathetic activation. If the intensity is below aerobic threshold (first
ventilatory or lactate threshold), HRV recovers within a few recovery minutes back to pre-exercise resting level, and
when the intensity of exercise is above aerobic threshold there is a delay in HRV recovery and the delay seems to be
greater the higher the exercise intensity is (Martinmdki, Rusko, 2008; Kaikkonen et al., 2007). After the initial fast
increase during the first 2-3 minutes HRV continues to increase at a slower rate towards the pre-exercise baseline
(Martinmdki, Rusko 2008, Kaikkonen et al., 2007, Seiler et al., 2007). After very high-intensity exercises above anaerobic
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threshold, i.e. 85-93 % of VO,, _there has been almost no recovery of HRV of athletes during the first five recovery
minutes (Kaikkonen et al 2008).

Conclusions. Disturbance of homeostasis during training and good recovery after training are necessary for having
a positive training effect. Training load and disturbance of homeostasis can be evaluated by measuring or predicting
EPOC that integrates the effects of training intensity and duration. The prediction of EPOC can be done by recording
beat-to beat heart rate data during exercise. The disturbance of homeostasis can also be evaluated by measuring HRV-
recovery during the first minutes after training. Finally, by measuring HRV and calculating HR- and HRV-derived
stress and relaxation variables it is possible to evaluate recovery during rest and sleep and changes in stress-recovery

balance during overreaching and overtraining.

Keywords: Heart rate variability, training load, disturbance of homeostasis, recovery.

Introduction

The overload principle of training states that
the training load must be sufficient to threaten the
homeostasis of cells, tissues, organs and/or body. The
progression of training load means that the intensity of
exercise, duration of exercise, number of repetitions,
frequency of training sessions, volume of training etc
has to be increased progressively. The term “training
load” is used as a combined measure of one training
session; e.g. Training Load = Duration x Intensity.

Athletes and coaches speak mainly about the
training load and training exercises. However, almost
all the training adaptations occur during recovery.
For instance, during training protein breakdown is
increased and protein synthesis is decreased. During
recovery, the turn-over of amino acids and proteins
is high but the synthesis is faster and greater than
breakdown and new structural and functional proteins
are synthesized based on the “information” obtained
during training. The duration of recovery period must
be long enough to allow full recovery with increased
resources for the next training session. If the next
training session is done before full recovery, fatigue
may start to accumulate and all stress responses
induced by training are not turned off. Consequently,
e.g. protein synthesis may not be adequate, muscle
glycogen stores are not fully replenished, heart rate
at rest is increased, and the balance between training
loads and recovery measures is disturbed.

Normal overload training means that an athlete has
one demanding training session after which he/she
recovers in 6-24 hours and performance is improved.
Overreaching means that the daily training load is
intentionally increased for a few days to induce a
longer/greater disturbance of homeostasis. During
overreaching the recovery between training sessions
is incomplete, fatigue accumulates and performance
capacity is usually decreased. After overreaching the
recovery period should be long (2-5 days) before full
recovery with concomitant improved performance
can be attained. If overreaching is done for a too
long period, an athlete may enter the process of
overtraining.

In any training process with the purpose of
improving performance, the challenge is 1) to have
high enough training load to induce a disturbance of
homeostasis and 2) to have adequate recovery between
training sessions for attaining positive training effect
and enhanced performance. To make it more difficult,
also the stressors outside actual training may influence
the balance between training load and recovery
measures and together with training load may lead
to persistent fatigue, performance decrease, neuro-
endocrine and immunological changes, alterations
in mood states, etc. Consequently, the athletes and
coaches should have some feedback on the main
determinants of positive training effect, i.e. from
training load with information on the disturbance of
homeostasis and from the progression of recovery
and increases in the bodily resources.

Measurement of training load and disturbance
of homeostasis

The training load has traditionally been measured
with heart rate (HR) at different training zones, blood
lactate concentration (BLa), rating of perceived
exertion (RPE) and sometimes with hormone
measurements (Rusko, 2003). These training load
variables reflect quite well the intensity of exercise
and to some extent the duration of exercise, but it is
not well known how they describe the disturbance
of homeostasis induced by training session. Some
researchers have included the duration of exercise
into the calculation of training load. Bannister (1991)
introduced a formula for estimating the Training
Impulse (TRIMP) as an index of training load: TRIMP
= (duration of exercise) x (relative intensity of exercise
based on HR reserve) x (multiplying factor), where
multiplying factor describes the classical relation
between BLa and HR and serves to equate the
training impulse scores of activities in which stress
is prolonged and HR elevation is low with activities
in which HRs are high and the activity cannot be
maintained for long. Foster (1998) has suggested the
variable SessionRPE for estimation of training load.
SessionRPE is calculated by multiplying RPE 30-min
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after exercise with the duration of exercise. There is
very little information on how TRIMP and SessionRPE
describe the disturbance of homeostasis.

However, there is a physiological measure that
seems to describe physiologically the disturbance of
homeostasis. About 25 years ago Brooks and Fahey
(1984) wrote in their handbook “Exercise Physiology”
that “In reality, the cause of Excessive Postexercise
Oxygen Consumption (EPOC) is the general
disturbance to homeostasis brought on by exercise”,
and "EPOC integrates the effects of increase in
body temperature, changes in stress hormone and
metabolite levels, changes in intracellular ion
concentrations, etc... after exercise”. EPOC has a
strong physiological background and meta-analysis
of literature shows that EPOC integrates the effects of
both training intensity and duration. It has been shown
that there is a curvilinear relationship between EPOC
and exercise intensity (Bersheim, Bahr, 2003), and the
intensity of exercise seems to have greater influence
than either exercise duration or the interaction of
intensity and duration in determining the magnitude
of EPOC (Gore, Withers, 1990) at least when the
intensity of exercise is not very high. Unfortunately,
EPOC requires measurement of oxygen consumption
for at least an hour after exercise meaning that its use
in everyday training is impossible.

There have been attempts to predict the
accumulation of EPOC from HR and heart rate
variability (HRV) during exercise (Saalasti, 2003).
Rusko et al. (2003) have shown that the predicted
EPOC correlates significantly with the measured
EPOC. Predicted EPOC has also been used to
evaluate the training effect (TE): if EPOC and the
disturbance of homeostasis are great the expected
training effect on the improvement of performance
characteristics is high and vice versa. There are
commercial products for the calculation of EPOC and
five levels of TE from HR and HRV during exercise:
none or minor training effect, maintaining training
effect, improving training effect, highly improving
training effect and overreaching effect (see e.g.
www.suunto.com and www.firstbeattechnologies.
com. Because the predicted EPOC can be determined
on line from HR and HRV during exercise it is also
possible to follow the increase of EPOC during the
training and get feedback for how long time the
training has to be continued at the selected intensity
to attain the planned training effect.

The disturbance of homeostasis can also be
evaluated by measuring the changes in autonomic

control during and immediately after exercise.
During exercise parasympathetic activity decreases
and sympathetic activity increases depending on the
training load. The termination of exercise is known to
trigger an increase in parasympathetic activity with a
simultaneous reduction in sympathetic drive (Savin
etal., 1982). The increase in parasympathetic activity
is generally agreed to play a major role in decreasing
HR during the first minutes of recovery and the further
decrease in HR is mediated by both sympathetic
and parasympathetic systems (Perini et al., 1989).
The disturbance of homeostasis can be evaluated
by following the recovery of the parasympathetic
activation after exercise. If the parasympathetic
recovery is fast the disturbance of homeostasis has been
small and the recovery processes can be started very
soon after exercise. However, if there is only minor
recovery of parasympathetic activity the disturbance
of homeostasis has been great and prolonged recovery
period is needed. Fortunately, using the new analysis
methods it is possible to measure parasympathetic
recovery noninvasively by calculating HRV indices
during the first minutes of recovery.

After typical endurance exercises there is a
significant increase in HRV during the first two
recovery minutes after exercise indicating fast
increase in parasympathetic activation. If the
intensity is below aerobic threshold (first ventilatory
or lactate threshold), HRV recovers within a few
recovery minutes back to pre-exercise resting level,
and when the intensity of exercise is above aerobic
threshold there is a delay in HRV recovery and the
delay seems to be greater the higher the exercise
intensity (Martinméki, Rusko 2008, Kaikkonen et al.,
2007). After the initial fast increase during the first
2-3 minutes HRV continues to increase at a slower
rate towards the pre-exercise baseline (Martinmaki,
Rusko 2008, Kaikkonen et al., 2007, Sciler et al.,
2007). After very high-intensity exercises above
anaerobic threshold, i.e. 85-93 % of VO, _ there has
been almost no recovery of HRV of athletes during the
first five recovery minutes (Kaikkonen et al, 2008).

There are not yet many articles describing the
influence of exercise duration on HRV recovery. If
the intensity of exercise is below aerobic threshold
there is no further delay in HRV recovery even though
the duration of exercise is doubled (Kaikkonen et al.
2007, Seiler et al. 2007). However, our unpublished
data suggest that the recovery of HRV is delayed
with increased duration if the intensity of exercises
exceeds aerobic threshold. There are also indications
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that some of the HRV indices during the first recovery
minutes could be used to evaluate training load.

Measurement of recovery

The fast recovery of parasympathetic activation
after exercise describes mainly the training load and
disturbance of homeostasis. After the exercise there
should be enough recovery time for full recovery of
parasympathetic activation back to resting level and,
in addition, long enough rest period with maximal
parasympathetic activation for being able to replenish
the energy and hormone stores and building the new
functional and structural proteins. It is well known
that sleep is the most important time for recovery, and
it should be characterized by parasympathetic (vagal)
dominance of the ANS, i.e. HR should be low and
HRYV should be high. If parasympathetic activation
dominates during rest or sleep the body is in a relaxed
state and recovery processes are enhanced. On the
contrary, if parasympathetic activation is diminished
and/or sympathetic activation is obvious, recovery
is disturbed and fatigue and overtraining symptoms
may start to develop (Rusko, 2003).

The simplest method for evaluating the recovery
during sleep is the measurement of parasympathetic
and sympathetic control via the orthostatic heart rate
test after awakening. During a supine 5-min period and
concomitant 3-min standing period beat-by-beat heart
rate is recorded. If the recovery during sleep has been
adequate, supine and standing HR is low and HRV in
both supine lying and standing positions is high. Several
studies have shown that experimental overreaching and
overtraining leads to increased supine and standing HR
and decreased HRV (Uusitalo et al., 2000, Pichot et
al., 2000, Hynynen et al., 2006, 2008). There is also
data that HRV during sleep may not always reflect
overtraining while responses to awakening, orthostatic
test and cognitive task may indicate overtraining state
(Hynynen et al., 2006, 2008).

A recent study indicates that high HRV during
sleep is related to high individual increase in maximal
oxygen uptake (VO, ) after training period (Hautala
et al. 2003). Further, Kiviniemi et al. (2007) have
shown that HRV in the morning after sleep can
effectively be used for daily training prescription.
In their study one group of subjects trained for four
weeks on 6 days a week, 40 min at a time, two sessions
at low (65%HRmax) and four at high (85%HRmax)
intensity. The training of the other group was HRV-
guided so that they trained at high intensity if there
was an increase or no change in HRV in the morning,

and if there was a decrease in HRV they trained at
low intensity training or rested. During the four weeks
the training volume of the groups was the same but
only the HRV-guided group increased significantly
maximal running velocity and VO, . Our research
group has observed similar results on national team of
cross country skiers. Hynynen et al. (2007) followed
nocturnal HRV during several training camps of the
team and found that both overreaching and high
training load is reflected in HRV during sleep.

HR and HRV are highly individual (Task Force,
1996) and therefore their absolute level may not
always indicate high or low parasympathetic activation
(Martinméki et al., 2006), and consequently good or
poor recovery. In addition, it is important to know
for how long time the parasympathetic activation
has been individually high during rest and sleep.
Therefore, the determination individual levels and
changes in HR and HRV during daily stress, exercises,
rest and sleep and the duration of different states
should also be calculated. The recovery is in progress
if the body is in a physiological relaxation state, i.e.
HR is close to the individual basic resting level and
HRV is great and regular at the individual basal level.
The body is in a stress state when HR is elevated, HRV
is reduced, there are inconsistencies in the frequency
distribution of HRV, and respiration rate is low
relative to HR and HRV. Based on these facts and the
findings of our research group a software program has
been developed to detect stress and relaxation states
during awake and sleep (www.firstbeattechnologies.
com). It has been shown that the software program
can detect duration of relaxation periods during
rehabilitation and relaxation courses (Hoffman et
al. 2006, Heinonen 2007). Further, the changes
in self-reported mental strain have been shown to
correlate with the corresponding changes in stress and
relaxation states detected by the software (Antila et
al., 2005; Kinnunen et al., 2006). In addition, stress
and relaxation times during sleep have been shown to
correlate with free salivary cortisol after awakening
(Rusko et al., 2006), self-rated contentment and
software determined variables of stress and relaxation
during working-hours are associated (Feldt et al.,
20006), software determined duration and quality of
sleep are related to self-reported stress next morning
and day (Ronkad et al., 2006), and sleeps with greater
detected relaxation are less fragmented than sleeps
with smaller relaxation (Myllyméki et al., 2006).
Our unpublished findings on national team athletes
suggest that the above mentioned findings can also
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be applied in sports settings: athletes with prolonged
relaxation periods during sleep and recovery periods
between training sessions during the day seem to
have better training responses compared to athletes
with short or no relaxation periods. There are also
indications that the software allows evaluate the
changes in the autonomic resources of the body by
comparing the duration and intensity of stress and
relaxation states during short training periods, e.g.
during overreaching periods.

Conclusions

Disturbance of homeostasis during training and
good recovery after training are necessary for having a
positive training effect. Training load and disturbance
of homeostasis can be evaluated by measuring or
predicting EPOC that integrates the effects of training
intensity and duration. The prediction of EPOC can
be done by recording beat-to beat heart rate data
during exercise. The disturbance of homeostasis can
also be evaluated by measuring HRV-recovery during
the first minutes after training. Finally, by measuring
HRYV and calculating HR- and HRV-derived stress and
relaxation variables it is possible to evaluate recovery
during rest and sleep and changes in stress-recovery
balance during overreaching and overtraining.
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TRENIRUOTES KRUVIAI, PERSITRENIRAVIMAS IR ATSIGAVIMAS —
SIRDIES RITMO KAITOS MATAVIMU NAUDOJIMAS

Prof. dr. Heikki Rusko

Juveskiulés universitetas, Olimpinio sporto tyrimy institutas (KIHU)

SANTRAUKA

Bet kokio treniruotés proceso, kuriuo siekiama
pagerinti sportinius rezultatus, pagrindiniai uzdaviniai
yra du: 1) parinkti pakankamai didelius kravius, kad
biity sutrikdyta homeostazé ir 2) parinkti tinkama
atsigavima tarp pratyby, kuris garantuoty pozityvy
treniruotés poveiki ir pagerinty rezultatus. Uzdaviniy
sudétinguma didina ir tai, kad stresoriai, pasireiskiantys
ne treniruotés metu, taip pat gali paveikti kraviy ir
taikomy atsigavimo priemoniu pusiausvyra ir kartu su
treniruotés kruviais sukelti nuolatini nuovargj, rezultaty
suprastéjima, neuroendokrininius ir imunologinius
pokycius, nuotaiky kaita ir kt. Todél sportininkams ir
treneriams reikalingas griztamasis rySys, padedantis
tvertinti pagrindinius teigiamo treniruotés poveikio
veiksnius, t. y. nuo treniruotés kriivio apimties ir infor-
macijos apie homeostazés sutrikdyma iki duomeny apie
atsigavimo vyksma ir kiino iStekliy padidéjima.

Buvo bandymu numatyti perteklinio pokriivinio
deguonies suvartojimo (PPDS, angl. EPOC) kaupimasi
pagal pulso (P) ir pulso kaitos (PK) kriivio metu rodik-
lius (Saalasti, 2003). Rusko ir kt. (2003) duomenimis,
numatomasis PPDS statistiskai reikSmingai koreliuoja
su iSmatuotuoju PPDS. Numatomasis PPDS taip pat
buvo naudojamas siekiant jvertinti treniruotés poveiki
(TP): jei PPDS ir homeostazés sutrikdymas didelis,
tikétinas treniruotés poveikis rezultato pageréjimui taip
pat nemazas, ir atvirksciai.

Yra sukurta komerciniu produkty, skirty skai¢iuoti
PPDS ir 5 TP lygius pagal pulsa ir jo kaita kriivio metu:
jokio treniruojamojo poveikio arba jis minimalus,
palaikantis poveikis, ugdantis treniruotés poveikis,
stipriai ugdantis treniruotés poveikis ir persitreniravima
sukeliantis poveikis (pvz., zr. www.suunto.com ir

www.firstbeattechnologies.com). Numatomasis PPDS
gali biiti nustatomas atliekant apskai¢iavimus internete
pagal pulso ir jo kaitos duomenis kriivio metu, taip pat
imanoma stebéti PPDS didéjima treniruotés metu ir
gauti atsakyma apie tai, kaip ilgai reikéty treniruotis
pasirinktu intensyvumu, kad biity pasiektas planuotas
treniruotés poveikis.

Homeostazés sutrikdymas taip pat gali biiti {vertinamas
iSmatuojant autonominés kontrolés pokycius kriivio metu
ir i§ karto po jo. Atliekant fizinius pratimus, priklausomai
nuo kriivio, parasimpatiné veikla sumazéja, simpatiné —
aktyvéja. Fiziniy pratimy / kriivio nutraukimas suaktyvina
parasimpating veikla, tuo pat metu mazéjant simpatinei
veiklai (Savin et al., 1982). Teigiama, kad parasimpatinés
veiklos suaktyvéjimas turi didelg reikSme pulso 1étéjimui
per pirmasias atsigavimo minutes, o tolesnis pulso 1étéjimas
priklauso ir nuo simpatinés, ir nuo parasimpatinés sistemu
(Perini et al., 1989). Homeostazés sutrikdymas gali biiti
[vertintas pagal tai, kaip po kriivio kinta parasimpatiné ak-
tyvacija. Jei parasimpatinis atsigavimas greitas, reiskia, kad
homeostazés sutrikdymas buvo nedidelis ir atsigavimo pro-
cesai gali prasidéti labai greitai po fiziniy pratimy atlikimo.
Taciau jei parasimpatinés veiklos atsigavimas negreitas,
tai reiskia, kad homeostazés sutrikdymas buvo didelis ir
reikia ilgesnio atsigavimo laikotarpio. Laimei, taikant nau-
jausius analizés metodus, jmanoma jvertinti parasimpatini
atsigavimg neinvaziniais metodais, apskaiciuojant pulso
kaitos rodiklius per pirmasias atsigavimo minutes.

Po iprastiniy iStvermés kriiviy per pirmasias dvi
atsigavimo minutes reikSmingai padidéja pulsas, tai
rodo greita parasimpatinés aktyvacijos padidéjima. Jei
veiklos intensyvumas yra Zemiau aerobinio slenkscio
(pirmasis ventiliacinis arba laktatinis slenkstis), pulsas
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sunormaléja iki poilsio lygio per keleta atsigavimo
minuciy, o kai kriivio intensyvumas yra vir§ aerobinio
slenkscio, pulso normal¢jimas uztrunka, ir tas uztrukimas
tuo ilgesnis, kuo didesnis kriivio intensyvumas (Martin-
maiki, Rusko, 2008; Kaikkonen et al., 2007). Po greito
pradinio padidéjimo per pirmasias 2—3 minutes pulsas
didéja kiek 1é¢iau artédamas prie ribos, kuri buvo prie$
kriivi (Martinmaki, Rusko 2008, Kaikkonen et al., 2007,
Seiler et al., 2007). Po labai didelio intensyvumo (vir$
aerobinio slenkscio) kraviy, t. y. 85-93 % VO, max,
per pirmasias penkias poilsio minutes pulsas beveik
nesunormaléjo (Kaikkonen et al, 2008).

Vadinasi, homeostazés sutrikdymas treniruotés metu
ir geras atsigavimas po treniruotés bitinas siekiant

Heikki Rusko

teigiamo treniruotés poveikio. Treniruotés kriivius ir
homeostazés sutrikdyma galima jvertinti iSmatuojant
arba numatant PPDS, kuris integruoja treniruotés
efektyvumo ir trukmés poveikius. PPDS gali biiti
numatomas detaliai fiksuojant pulso kaitos duomenis
kriivio metu. Homeostazés sutrikdymas taip pat gali
biiti jvertinamas matuojant pulso normalé&jima poil-
sio metu pirmosiomis minutémis po kriivio. Galiau-
siai, matuojant pulso pokycius ir pagal pulso rodiklius
apskaiciuojant streso ir relaksacijos kintamuosius,
galima jvertinti atsigavima poilsio ir miego metu, taip
pat streso ir atsigavimo pusiausvyra per dideliy kriiviy
ir persitreniravimo atvejais.

RaktaZodZiai: pulso kaita, treniruotés kruviai,
homeostazés sutrikdymas, atsigavimas.

University of Jyviaskyld, KIHU —

Research Institute for Olympic Sports

Rauvanniementie 69, 40950 Muurame, Jyviskyld, Finland
Tel. +358 400 641 596

El. pastas: heikki.k.rusko@jyu.fi

Gauta 2009 01 15
Patvirtinta 2009 03 20

Lietuvos olimpinés rinktinés treneriy organizacinés struktiiros
ir veiklos tyrimai Pekino olimpiniy Zaidyniy metiniu ciklu
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Santrauka

Po Pekino olimpiniy Zaidyniy paaiskéjo, kad kiekviena valstybé turi turéti naujq sporto problemy suvokimo, trene-
riy veiklos organizacinés struktiiros, jos valdymo izvalgq, siekti mokslo kokybés, konstruktyvaus sistemos tobulinimo.
Treneriy veiklos anketavimas ir treneriy veikos ataskaity analizé, naujos mokslinés treniruotés technologijos paieska,
treniruotés duomeny perzitira ir argumentuota praktinés veiklos kritika padeda atskleisti sportininky rengimo tech-
nologija, tikruosius veiksnius, désnius, ieSkojimus, padeda jq valdyti ir keisti. Visos nagrinéjamos temos problemos
buvo suskirstytos i tokias grupes: metinio sportinio rengimo ciklo valdymas, treniruotés kriivio ir varzybinés veiklos
apskaita, metinio treniruotés kritvio parametrai, mokslinis ir medicininis apriapinimas, moksliné ir metodiné veikla,
techninis pasirengimo apripinimas pagal programq ,, Pekinas 2008 “. Pateiktos treneriy ataskaitos (29), sujungtos i
bendrq funkcionuojanti mechanizmq, apibiidina sportinio rengimo vyksmo kryptingumaq visais metinio ciklo etapais,
padeda susipazinti su treniravimo metodika, kuria siekiama geriausio sportininko parengtumo ir prognozuojamo
rezultato olimpinése Zaidynése. Treneriai, mokslininkai, medikai, vadybininkai, iSanalizave metiniu olimpiniu ciklu
gautq informacijq, palygine gautus duomenis su modeliniais reikalavimais ir varzybose pasiektais rezultatais, atlike
sportininky tyrimus, jvertino esamq padéty.

Nustatyta, kad dar nesukurta sportininky medicininés prieziuiros ir testavimo programa arba ji taikoma neregulia-
riai, retai atliekamas judesiy biomechaninis vertinimas, biocheminé kontrolé. Nors uzfiksuotos geréjimo tendencijos,
bet dar néra reguliarios ir griztamaji rysi uZtikrinancios sqveikos tarp sportininko—trenerio—mokslininko—mediko—psi-
chologo—sporto vadybininko.

Tyrimas parodé, kad treneriai vis dazniau didina savo kompetencijq dalyvaudami konferencijose, isvykdami i
stazuotes. Taciau iSaiskéjo, kad treneriams reikalinga metodiné ir praktiné pagalba, nes néra sukurtos didelio meis-
triskumo sportininkus rengianciy treneriy kvalifikacijos tobulinimosi sistemos, mazos galimybés stazuotis uzsienyje,
nesidalijama patirtimi, tritksta seminary, kur biity teikiamos jiems tritkstamos metodinés Zinios.

Lietuvos olimpinés rinktinés treneriams biitinas jZvalgus ateities suvokimas, konkurencinio vyksmo pakilimas sporto
treniruotéje ir jos moksle. Lietuvos rinktinés treneriai turi matyti naujq sporto treniruotés veiklos erdve, turéti tvirtq
pozicijq, aiskiq vizijq, mokslini mqstymq. Treneriams bitinos kompiuterinés treniravimo programos ir duomeny ba-
zés. Svarbiausia naujame olimpiniame cikle kasmet sukurti kompiuterine treniruotés programa, o jos isdéstymas — tai
trenerio credo, atversta jo Ziniy knyga, treniravimo patirties ir kiirybos pozicija.

RaktaZodZiai: modelis, valdymas, strategija, technologija, kompiuterinés programos, prognoze.
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Ivadas

Kiekvienoje valstybéje turi biiti nauja sporto
problemuy suvokimo, treneriy veiklos organizacinés
struktiiros, jos valdymo izvalga, biitina siekti mokslo
kokybés, konstruktyvaus sistemos tobulinimo (Pode-
rys, 2008; Raslanas, 2008; Miskinis, 2008; Thomas
et. al., 2008). Prasideda nedopinginio sporto atgimi-
mas, todeél i$ naujo bus perzvelgiamos ir sportininky
rengimo technologijos. Tikslinga aptarti iki Siol Lie-
tuvoje naudoty sporto technologijy visuma, padéjusia
pasiekti puikiy rezultaty olimpinése zaidynése, taip
pat iSryskinti neigiamas tendencijas ir ieSkoti $iy
problemy sprendimo biidy.

Siuolaikinei didelio meistriskumo sportininky
treniruotei didZiausia jtaka turi trenerio profesinis
meistriSkumas, kvalifikacija, praktiné patirtis, spe-
cialiosios fiziologijos, sporto medicinos, psicho-
logijos, sporto treniruotés teorijos ir didaktikos,
biomechanikos, biochemijos ir kity moksluy Zinios
(Oklej; Green, 2001; bexisike, 2007; Poderys, 2008).
Trenerio autoritetas, kompetencija, profesionalumas,
mokslumas, sportininko talentas, elitiniy sportininky
rengimo organizacinés struktiiros turinys ir valdy-
mas, psichologinis parengtumas uztikrina didelio
meistriSkumo sportininky rengimga ir sukuria naujas
sporto treniruotés mokslines kryptis (Pyoun,2004;
[Inaronos, 2005; Poderys, 2008; Thomas et. al., 2008;
Miskinis, 2008).

Pasaulio mokslininkai (ITnmaronos, 2005; Hartman,
2005; bexake, 2007; Thomas et. al., 2008) teigia,
kad viena i§ svarbiausiy Siuolaikinio sporto mokslo
krypciu yra elitiniy treneriy veiklos organizacinés
strukttiros tyrimai ir vidinés organizacijos valdymas.
Jie irodo, kad Sios sistemos veiksmingumas priklauso
nuo trenerio profesionalumo, patirties, kvalifikacijos
lygio. Didziausia poveiki sportiniy rezultaty geri-
nimui tebedaro sportininky rengimo technologijos
optimizavimas, rengimo struktiiros kontroliavimas,
valdymas ir uzpildymas jos visaverciu turiniu (Karo-
blis ir kt., 2008). Elitiniy sportininky treneris turi biiti
treniruotés proceso architektas, eksperimentatorius,
improvizatorius, issiskiriantis moksline kompeten-
cija (durens, 2007; Thomas et. al., 2008). Treneris
treniruotés technologijos rakta gauna pazindamas,
lygindamas ir jvertindamas padéti. Tobulinant, ku-
riant ir apibendrinant sportininky rengimo prioritetus,
vykdant naujy fakty kiekybing ir kokybing analize,
randami optimallis sprendimai, nustatomi Kriterijai
(Raslanas, 2008).

Taigi, iSkyla moksliné problema, kaip tobulinti
didelio meistriSkumo sportininky rengimo techno-

logijas. Ar tinkama Lietuvos elitiniy sportininky
rengimo organizaciné ir valdymo struktiira, kokia
turéty biiti optimali sgveika tarp sportininko, trenerio
ir aptarnaujancio personalo? Kaip, didinant sporto pe-
dagogo iSmanyma kritiSkai mastyti, analizuoti, sinte-
tinti treniruotés vyksmo parametrus, pasiekti trenerio,
kaip pagrindinio sportininko rengima planuojancio ir
organizuojancio veiksnio, naujos darbo kokybes, kad
biity pasiektas geriausias sportininko parengtumas ir
prognozuojamas rezultatas olimpinése varzybose? Ar
elitiniams treneriams reikalinga metodiné, moksliné
pagalba, koks ju tobulinimosi poreikis?

Darbo tikslas — iSanalizuoti Lietuvos olimpinés
rinktings treneriy veikla, atskleisti jos veiksminguma
per ketvirtuosius olimpinio ciklo metus rengiantis
Pekino olimpinéms Zaidynéms ir pateikti rekomenda-
cijas, kaip tobulinti didelio meistriSkumo sportininky
rengima.

Darbo uzdaviniai:

1. ISanalizuoti ir fvertinti Lietuvos olimpinés rink-
tinés treneriy metinio sportinio rengimo ciklo (2008)
organizavimo ir valdymo sistema.

2. Ivertinti olimpinio ciklo mety treniruotés kravio
kryptinguma ir valdymo veiksminguma.

3. Atskleisti treneriy kompetencija didinancius
veiksnius ir jvertinti metodinio, medicininio ir moks-
linio apriipinimo kryptis.

Tyrimo organizavimas ir metodai. Taikyti du
tyrimo metodai: anketavimas ir treneriy ataskaity
analize. 2008 m. apklausoje dalyvavo 29 treneriai.
Tyrimui taikyta standartiné Lietuvos olimpinés rink-
tinés trenerio veiklos anketa, kurios 6 struktiirinés
dalys: 1) metinio sportinio rengimo ciklo valdymas;
2) treniruotes kriivio ir varzybinés veiklos apskaita;
3) metinio treniruotés kriivio parametrai; 4) mokslinis
ir medicininis apriipinimas; 5) moksliné ir metodiné
veikla; 6) techninis pasirengimo apriipinimas pagal
programa ,,Pekinas 2008, atskleidzia tam tikrus spor-
tininko rengimo veiksnius. Apskaiciuoti absoliutds ir
procentiniai dazniai. Neparametrinéms hipotezéms
tikrinti (lyginant su 2007 m. rezultatais) naudotas chi
kvadrato kriterijus. Lentelése procentiniai skirtumai
pateikiami tik tada, jei jie didesni negu 10 %, lygi-
nant 2008 m. ir 2007 m. tyrimo duomenis. Skirtumas
laikomas statistiskai reikSmingas, jei p < 0,05.

Tyrimo rezultatai ir jy aptarimas

1. Metinio sportinio rengimo ciklo valdymas

Sportininkas yra visos rengimo sistemos centrinis
démuo, o pirmas asmuo, priimantis galutinj sprendima,
tiesiogiai planuojantis treniruotés procesa ir igyvendi-



38

SPORTO MOKSLAS

nantis pasirinkta rengimosi strategija, yra sportininko
treneris (Karoblis, 2006; Poderys, 2008). Metinio
sportinio rengimo ciklo valdyma sudaro veiklos or-
ganizavimas, planavimas, treniruotés etapy, makro- ir
mikrocikly, kity laikotarpiy tvarkymas ir koregavi-
mas. Tobulinant, kuriant ir apibendrinant sportininky
rengimo prioritetus, vykdant naujy fakty kiekybing
ir kokybing analizg, randami optimaliis sprendimai,
nustatomi ir jvertinami trikstami komponentai.
Analizuojant nustatyta beveik visy metinio sporti-
nio rengimo ciklo valdymo rodikliy geréjimo tenden-
cija, nors kai kurie rodikliai néra optimalis, ir tai gali
trukdyti tiksliai prognozuoti rezultatus varzybose.
Tik esant gerai visy komponenty saveikai, atsiranda

1 lentele

Treneriy atsakymy apie organizacing veiklq
procentinis skirstinys (n = 29)

| 5%
Atsakymai 2 ERE ._% 5 &
S = o] § 282y
E| S |Z| 5§ |FESS
S 2 a2
Teiginiai Z .g EGWE
5 a
Sudaré 2006 m. plana-modelj 100
Plana-modelj aptaré 72 28
Sudaré 1r.1d1V1dualq varzyby 90 3 7
kalendoriy
Sudaré mokomujy stovykly plang | 100
Nustaté pagrindinius sportininko 100
rengimo uzdavinius
Dar¢ fizinio parengtumo rodikliy
. . b 90 7 3
dinamikos korekcijas
Dar¢ funkcinio parengtumo 93 3 3
rodikliy dinamikos korekcijas
Daré SF P rodikliy dinamikos 93 3 3
korekcijas
Daré modeliniy charakteristiky 7 21 7 1 11 %,
dinamikos korekcijas p>0,05
Dar¢ varzybuy, starty skaiciaus 79 14 7 1 11 %,
korekcijas p>0,05
Dar¢ sportinio rengimo kravio
s 94 3 3
parametry korekcijas
Dar¢ individualaus varzyby 94 3 3
kalendoriaus korekcijas
Daré rrpkomLuq stovykly plany 94 3 3
korekcijas
Nustatytos stipriausios 100 112 %,
sportininko fizinés ypatybés p>0,05
Vyko centralizuotos mokomosios
. 113 %,
stovyklos dalyvaujant 55 7 |38 > 0.05
mokslininkams, medikams p=9,
Sportininkai vedé treniruotés
L o 110 %,
kravio ir varzybinés veiklos, 90 7 3 >0.05
savikontrolés apskaita p=0
Sportininkai rasé Lietuvos
olimpinés rinktinés sportininko 56 41 3
dienyna
Isanalizavo parengiamojo
laikotarpio treniruotés krivius, 94 3 3
lygino su pra¢jusiy mety

bendrai veikiantys veiksniai, dél kuriy susidaro ko-
kybiskai naujos savybés ir struktiiros.

1 lenteléje pateikti duomenys rodo, kad yra spragu
organizacingje sportinio rengimo valdymo sistemoje,
bet matyti kai kuriy komponenty pokyciai, lyginant
su 2007 m. rodikliais. Tai, kad poky¢iy skirtumai néra
statistiSkai reikSmingi, gali biiti susij¢ su palyginti
maza tirilamaja imtimi. Treneriy teigiamy atsakymuy
apie tai, kad daré modeliniy charakteristiky dinamikos
korekcijas, koregavo varzyby, starty skai¢iy, procen-
tinis sumazéjimas gali biiti susijgs su tuo, kad vasara
vykusios olimpinés Zaidynés jau nebeleido daryti Siy
korekcijy. Kaip matyti, olimpiniais metais padidéjo
skaiCius treneriy, kurie nustaté stipriausias fizines
sportininko ypatybes, sportininkai atidziau vedé krtivio
apskaita, glaudziau vyko bendradarbiavimas mokomo-
siose stovyklose su medikais ir mokslininkais.

[Zvalga. Metinio sportinio rengimo ciklo valdymo
programinis tikslas — gerinti ir valdyti sportininko
parengtuma sujungiant visus sporto treniruotés
organizacinius ir metodinius komponentus i viena
monoliting sistema. Ypa¢ svarbu nustatyti specialiojo
fizinio parengtumo ir sportininko modelines charak-
teristikas, padedancias individualizuoti treniruotés
kraivio dydi ir kryptinguma, kurie treniruotés procese
keiciasi ir lemia didelg individualybés apraisky jvai-
rove. Pagrindiné organizaciné treniruotés strategija
turi remtis sportininko specialiojo motorinio poten-
cialo didinimu ir sugeb¢jimu ji panaudoti varzybinio
pratimo technikai stabilizuoti.

2. Treniruotés kriaivio ir varzybinés veiklos
apskaita

Sios funkcijos komponenty taikymas susideda i§
tikrinimo, vertinimo ir koregavimo. Tai mokslinio
tyrimo metodas, kai randami reikiami visumos pozy-
miai (JovaiSa, 2007). Tai vienas i$ treniruotes valdy-
mo biidy griztamajai informacijai gauti, laiduojantis
tinkamiausia treniruotés struktiiros, jos programy ir
strukttiry jgyvendinima. Sporto treniruotés kravis ir
jo visuma sukelia sportininko organizme reikiamus
funkcinius ir morfologinius pokyc¢ius, sukuriamos
fizinés, psichines ir intelektualinés prielaidos siekti
geresniy rezultaty. Svarbiausia — treniruotés kriivio
dydis. Pvz., M. Phelpsas per diena treniruojasi ma-
ziausiai du, daznai net tris kartus. Kriiviai labai dideli.
Stovyklose per diena nuplaukia net po 20 km. Tai
uzima panasiai tiek laiko, kiek bégikui reikia jveikti
80 km. Be to, jo treniruotes labai intensyvios — kartais
jis per treniruote gerina pasaulio rekordus. G. Soko-
lovo nuomone, net ir geriausios treniruotés nepadés
atletui patekti i pasaulio elita, jei jis neissiskirs jgim-
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tais duomenimis: ,, M. Phelpsas gimes plaukti. Jis pa-
teko j rankas atsidavusio trenerio, kurio treniravimo
sistema pagrista mokslu*“ (Lapas, 2008).

Remiantis 2 lentel¢je pateiktais treneriy atsakymuy
apie treniruotés kruvio strategija ir valdyma duome-
nimis, galima konstatuoti, kad i§ esmés rezultatai, pa-
lyginti su 2007 m., pageréjo. Pvz., 37,0 % padaugejo
sportininky, kurie pasieké prognozuotus rezultatus (p
<0,01), net 100 % buvo ivykdytas mokomyjy stovy-
kluy planas. Akivaizdziai pager¢jo ir kiti treniruotés
valdymo komponentai. Treneriams biitina atkreipti
démesi 1 specialiojo fizinio parengtumo rodikliy
dydzius, kuriuos nustaté tik 66 % sportininky, be to,
reikéty sustiprinti psichologing parama sportininkams
varzybose (Miskinis, 2008).

2 lentele

Treneriy atsakymai apie treniruotés krivio strategijq ir
valdymgq (proc., n = 29)
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Nustaté BFP ir SFP 37 10 3 121 %,
modelines charakteristikas p>005
Nurodé BFP rodikliy 129 %,
dydzius 66 10} 24 p>0,05
Nurgde SPF rodikliy 66 3 3 28
dydzius
R .. 117 %,
Padaré¢ kriivio korekcijas 86 3 3 8 p>0,05
Tyré sportininky funkcing 100 112 %,
bukle p>0,05
Tyré sportininky 118 %,
psichologing bukle 69 24 7 p>005
Spf)rtln}nkal n'audOJO 100 110 %, p> 0,05
atsigavimo priemones
Sportininkai naudojo 100 118 %,
maisto papildus p>0,05
Buvo prognozuotas
konkretus varzyby 100
rezultatas
Bux.lo. ivykdytas ) 123 %
individualus varzyby 86 14 > 0.05
kalendorius p=o
Buvo jvykdytas mokomuyjuy
100
stovykly planas
S 137 %,
prognozuotus rezultatus £ =543; df =2

IZvalga. Treneriai privalo optimaliai prognozuoti
sportinius rezultatus, modeliuoti varzybinés veiklos
rodiklius, koreguoti sportini rengima. Biitina treni-
ruotés kruvio korekcija (trikumy taisymas) po spor-
tininky testavimo — tai sportinio rengimo programos
plany tikslinimas pagal sportininko parengtumo kaita.

Dalis treneriy neturi Sios veiklos duomeny banko,
nors, G. Sokolovo nuomone, treneriams reikia turéti
kompiuterines testavimo programas ir duomeny
bazes. Treneriui biitina visus duomenis kaupti, no-
rint turéti naudinga informacija, padedancia valdyti
sportinio rengimo vyksma (Lapas, 2008).

3. Metinio treniruotés kriivio parametrai

., Kiekvienais metais mes suzinome vis naujy daly-
ky, kaip geriau treniruoti sportininkus: kokie kritviai
ir kada turi biti atliekami, kada per sezonq kritviai
turi buti didziausi, kiek reikia laiko, kad sportininkas
atsigauty, pereity i varzyby laikotarpi ir pasiekty
maksimalius rezultatus “, — teigia G. Sokolovas (La-
pas, 2008).

Taigi, kity treneriy patirties, treniravimo metodi-
ku, specifikos pazinimas galéty padidinti ir Lietuvos
olimpinés rinktinés treneriy metodologing kom-
petencija, leisty daryti naujas izvalgas apie sporto
treniruotés kriivi, konstruktyvia treniruotés sistema.
Treneriai, planuodami olimpinio ciklo metinj kriivi,
privalo laikytis griztamojo rySio principo: kriivis,
skubus rezultaty jvertinimas (,,dozé¢ — efektas®),
korekecija (,,turi buti — yra“ arba ,,yra — turéty buti‘),
naujas kravis. Sis ciklas turi biiti nuolatos kartojamas
ir gaunamas vis naujos kokybés poveikis sportininko
organams ir funkcinéms sistemoms. Labai svarbi tam-
pa specifing varzyby funkcija — biiti tarytum etalonu,
kurj galima iSmatuoti, {vertinti ir lyginti. Techninis
parengtumas iSreiSkiamas tiksliu, isbaigtu kiekvieno
judesio atlikimu. Techniniam parengtumui vertinti ir
treniruotés procesui planuoti biitina naudoti kompiu-
terines programas. G. Sokolovas prisipazista: ,, Pries
porq mety sukiriau aparatq, kuris labai tiksliai
matuoja plaukimo greitj ir traukimo jégq — 60 karty
per sekunde. Kiekvienq 60-qjq dalj sekundés mes
galime ismatuoti, kokiu greiciu sportininkas juda. O
tai suteikia labai daug informacijos apie plaukimo
technikq ir galima pasakyti, kur grybsnis stipriau, kur
silpniau atliekamas, kuriuo metu sportininkas nejuda
i priekj taip greitai, kaip turéty‘* (Lapas, 2008).

IS 3 lenteléje pateikty treneriuy atsakymuy apie
treniruotés kriivio ir varzybinés veiklos apskaita
duomeny matyti, kad beveik visi rodikliai, palyginti
su 2007 m. duomenimis, stipriai pageréjo. Deja, i$
anketiniy duomeny ir treneriy ataskaity matyti, kad
ne visi treneriai moka tinkamai paskirstyti kriivi pagal
intensyvumo zonas ir jvertinti sportininko organizmo
reakcija 1 kriivio intensyvumo kaita. Taip pat prastai
treneriai vykdo kriterijy testus parengtumo lygiui
ivertinti (29 %).
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3 lentelé

Treneriy atsakymy apie sportinio rengimo priemones ir
kritvio parametrus metiniame cikle duomenys (proc., n = 29)

| 5.5
Atsakymai % ERER 25 E
2|35 e| 8 |22
E|S|Z2| 53 |FESS
> M a o AN
Teiginiai - “leZgz
g o«
Pateiké konkrecius kravio 93 7
parametrus
e 113 %,
Pateike kriivio apimtis 86 | 7 7 P> 0,05
Atliko prognozuotus metinio ciklo 113 %,
_ 76 | 3 |21
krtivius p>0,05
Nurodé kriivio apimtis pagal 119 %,
. 86 14
intensyvumo zonas p>0,05
Lygino ir vertino krtivio 94 3 3
intensyvumo zony parametrus
Vykde kriivio korekcija po 114 %,
h . . 90 307
einamyjy tyrimy p>0,05
Vykdé krivio korekcija po etapiniy 36 71 7
tyrimy
Vykdé kravio korekcija po 36 3 3 113 %,
kompleksiniy tyrimy p>005
Vykde k@ylo korekcija po 69 101 21
pedagoginiy testy
Ivykde planuotas uzduotis 79 141 7 114 %,
atrankinése varzybose p>0,05
o . 114 %,
Igijo optimalig sporting forma 90 10 p>0,05
Vyl.<d.e .krltﬁ?rlm testus parengtumo 29 271 14
lygiui jvertinti

IZvalga. Sportininky rezultatai Pekino olimpinése
zaidynése rodo, kad treneriy treniruotés technologi-
joje dominuoja kokybés siekio iniciatyva, reikalau-
janti konstruktyvios treniravimo sistemos tobulinimo.
Amerikos plaukimo treneriai, padedami mokslininky,
sukire Siuolaiking plaukiky treniravimo metodika, ir
kasmet ji vis tobulinama. Lietuvos olimpinés rinktinés
treneriai turi matyti nauja sporto treniruotés veiklos
erdve, turéti tvirta pozicija, aiskia vizija, mokslinj
mastyma. [ ateit] negalima eiti su atgyvenusiomis
idéjomis. Treneriams biitinos kompiuterinés trenira-
vimo programos ir duomeny bazés, tik tada jie galés
optimaliai valdyti sportinio rengimo vyksma.

4. Mokslinis ir medicininis apriipinimas

Viena i§ svarbiy sportininko regimo grandziy — tai
sportininko, trenerio, mediko ir mokslininko saveika.
Pirmame Londono olimpinio ciklo etape tiesioginis
treneriy, mokslininky ir mediky tikslas turéty biti
naujos mokslinés aparatiros isigyjamas ir esamos
atnaujinimas. Ypac prioritetinis tikslas — sportininky
prigimtiniy galiy plétoté, kurios kryptinguma sudaro
asmenybés poreikiai, interesai, polinkiai, nuostaty
ir vertybiy orientacijy visuma. Bitent todél kuriant
racionalias treniruotés metodikas sportininkams
medicininis, mokslinis pozitris turi bati prioriteti-

nis. Reikia sukurti nauja mokslo institucija, iskelti
mokslininkams aiskius uzdavinius, sudaryti salygas
juos spresti ir pareikalauti konkreciy rezultaty (Sker-
nevicius, 2008).

Misy tyrimuose (4 lentelé) ypa¢ prasti biome-
chaninio ivertinimo (31 %) ir biocheminés kontrolés
(31 %) duomenys, nors sportininky tyrimai medicinos
centre pagerejo (15 %). Treneriai dazniau negu 2007
metais gavo veiksminga informacija i§ mediky, bet
apie tai, kad buvo medicininé ir moksliné priezitira
stovyklose teigé tik pusé apklausty treneriy. DZiugina
tai, kad vis daugiau sportininky naudoja netradici-
nes treniruotés priemones, sportininkai buvo geriau
apripinti atsigavimo priemonémis. Deja, tik 35 %
treneriy vertino sportininko sveikatos ir fizing bukle
varzybu laikotarpiu.

4 lentele

Treneriy atsakymy apie medicininj ir mokslinj apritpinimg
duomenys (proc., n = 29)

= =
i S5 5
Atsakymai 2 9283
SlE 2| E 88,5
& kS Z R | CERD
L = 2 %3 48
Teiginiai 5= 8
= ‘50
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T .. 115 %,
Atlikti tyrimai medicinos centre 86 | 10 3 P> 0,05
Atlikti ty'r.lmal mokslinése 66 | 17 | 14 | 3
laboratorijose
Athktas ]udesu% tecl}n.lkos 31 |31 | 38
biomechaninis jvertinimas
Buvo Vykdoma biocheminé 31 |38 | 31
kontrolé
GaV(.) veiksmingg informacijq i$ 73 24| 3 113 %,
mediky p>0,05
Gavo \./e'lksmmga( informacijg i§ 55 |28 | 17
mokslininky
Sudaryta mokslinio, medicininio 76 77
aptarnavimo programa
Naudojo netradicines treniruotés 113 %,
. 83 3 14
priemones p>0,05
Gydytojai ir laboratorijy
darbuotojai teiké tyrimo 91 3 3 3
duomenis
Bgvg Enedlcmlne ir moksliné 55 3 | 35 7
priezitira stovyklose
Sportininko sveikatos ir fizinés
buklés vertinimas varzyby 35 | 41 24
laikotarpiu
Spor.Tmmkas l?uvo apripintas 87 | 10 3
medikamentais
Sportininkas gavo pakankamai 116 %,
S ; . 80 17| 3
atsigavimo priemoniy p>0,05
Pateike sitlymy apie medicining
. . S 76 24
ir moksling priezitirg

IZvalga. Mokslinése laboratorijose ir medicinos
centruose atlikty tyrimy duomenys objektyviai vis
geriau ir tobuliau analizuojami, taciau pateikta analizé
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turi ne tik pasakyti treneriui, kiek ir kod¢l padidéjo
ar sumazgjo testuoto sportininko rodikliai, bet ir
padéti treneriui konstruktyviai koreguoti treniruotés
planus. Ypac atkreiptinas démesys i specifinius sporto
testus, atliekamus varzyby ir natiiraliomis salygomis,
padedancius tobulinti individualig rengimo programa.
Mokslininkai turéty persikelti | treniruotés labora-
torijas (sporto sales, stadionus, pratybuy vietas), o
treneriai turéty tapti moksliniy tyrimy uzsakovais.
Turi baiti tiriama ir konstatuojama: 1) perspektyvumo
modeliai (kontroliniai normatyvai, morfofunkciniai ir
prigimtiniai rodikliai); 2) parengtumo modeliai (tre-
niruotés komponentai ir jy parametrai, atitinkantys
varzybing veikla); 3) varzybinés veiklos modeliai
(rezultaty prognozé, techniniai, taktiniai veiksmai,
psichologiniai komponentai); 4) varzybinés kovos
modeliai (salygos, iranga, mikrociklas, krtivis, psichi-
né jtampa). Taip pat biitina kelti ir mokslinius tyrimus
atliekanciy tyréju kompetencija.

5. Moksliné ir metodiné veikla

Teorijos ir praktikos rySys — didaktikos principas,
reikalaujantis teorinj pazinima sieti su praktine tre-
niravimo veikla. Matematings isklotinés, diagramos,
tvairios kriiviy schemos, modeliai, sportininko adap-
tacijos rodikliai turi patvirtinti trenerio veiksmy tei-
singuma, viskas turi biiti kaupiama trenerio duomeny
banke. Techninis sportininko parengtumas turi biiti
iSmatuotas. Tq padaryti turéty padéti mokslininkai.
., Rasau treneriams straipsnius, vedu jiems konferen-
cijas, kuriu kompiuterines treniravimo programas,
kuriy algoritmus esu jau surases, testuoju sportinin-
kus, kuriu mokslines bazes, turiu daug analizés meto-
dy ““ (Lapas, 2008). Pasaulyje vyksta nenutriikstamas
mokslinis ieSkojimas, kaip patobulinti sportininko
rengima. Kinai rengdami profesionalius jaunuosius
sportininkus taiko ,, patobulintq “ graiky matematiko
Pitagoro teorema: dviejy statiniy kvadraty suma lygi
istrizainés kvadratui. Talenty paieskos programa ir
talentingy sportininky rengimo sistema — statiniai, o
1zambiné — centralizuotas rengimas, bet padaugintas
ne kvadratu, o kubu.

Analizuojant treneriy moksling ir metoding vei-
kla (5 lentele) matyti, kad 29 % padaugg¢jo treneriy,
dalyvavusiy stazuotese, 13 % daugiau ju, palyginti
su 2007 m., dalyvavo mokslinése konferencijose.
Trecdalis treneriy nurodo, kad stokoja moksliniy ir
metodiniy ziniy, bet, manytume, vien neigiamai ver-
tinti Sio teiginio nereikéty, nes tai rodo, kad treneriai
pasiryzg tobulinti savo veikla, turi poreiki gilinti savo
zinias. Taigi, tam turéty biti sudarytos ir galimybés.
Taip pat treneriai turi mazai informacijos apie uz-

sienio sportininky rengimo technologijas, testavimo
metodikas, sportininky parengtumo, ypac techninio
parengtumo, rodiklius.

5 lentele

Treneriy atsakymy apie moksling ir metoding veiklg
duomenys (proc., n = 29)
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158 %,
Dalyvavo stazuotése 59 38 3 p <0,053;
1=59;df=2
?toIkOJa moksliniy metodiniy 66 3 3
Ziniy

IZvalga. Nors matyti treneriy mokslo Ziniy tobulé-
Jimo pozymiy, ta¢iau olimpinés rinktinés treneriai pa-
zyméjo, kad néra kvalifikacijos tobulinimo sistemos,
nevyksta konkurencing teoriné ir moksliné-metodiné
treneriy atestacija, neatlickamos sportininky trenira-
vimo darbo ekspertizes, retai treneriai ir mokslinin-
kai iSvyksta | tarptautines stazuotes, konferencijas,
kongresus. Treneriai teigeé, kad triksta ziniy apie
Siuolaikines uzsienio $aliy didelio meistriSkumo
sportininky rengimo kryptis ir technologijas, kom-
piuterines treniravimo programas, treniruotés plana-
vimga ir modeliavima, treniruotés schemy sudaryma
ir analize, daugelis pageidavo seminary, simpoziumy
sporto mokslo teorijos, reabilitacijos, psichologijos,
biochemijos, biomechanikos klausimais. Mokslinin-
kai ir treneriai privalo dirbti kartu, ginCytis, mastyti.
Tik taip bus rasta tiesa, geriausi ir veiksmingiausi
sprendimai.

6. Techninis pasirengimo apriipinimas pagal
programg ,,Pekinas 2008

Techninio pasirengimo apripinimo struktiriné
ir funkciné analizé — vienas i$ pedagoginiy procesy
ir reiSkiniy sisteminio tyrimo principy, pagal kurj
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kiekvienas tyrimo objektas laikomas struktira, su-
sidedancia i§ elementy, turinCiy apibrézta funkcing
reikSme. Paskutiniais olimpinio ciklo metais ypac
ryskus programos jgyvendinimo koordinavimo koky-
bés geré¢jimas, ryskus kokybinis sportininky rengimo
koordinavimo Suolis, tobul¢ja sporto Saky rinktiniy
centralizuotas rengimas, tapo stabilus programos
finansavimas (Raslanas, 2008).

Kaip rodo tyrimo duomenys (6 lentel¢), olimpi-
niais metais techninis apripinimas pageré¢jo — dau-
giau treneriy teigé, kad buvo geresnis finansavimas,
sportininkams buvo sudarytos geresnés salygos
treniruotis. Deja, pusés treneriy nuomone, nebuvo
sukurta moksliné ir metodin¢ informacijos teikimo
sistema, o 72 % treneriy atsaké, kad nebuvo pateikta
treneriy kvalifikacijos tobulinimo sistema.

6 lentele

Treneriy atsakymy apie techninj pasirengimo apripinimgq
pagal programgq ,,Pekinas 2008 duomenys (proc., n = 29)
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apripintos inventoriumi

124 %, p < 0,05;

62| 3 | 35 | s

Olimpinis sportininky
rengimo centras uztikrino 94 3 3
salygas treniruotis ziema

120 %, p > 0,05

Sporto federacijos prisidéjo
prie sportininky rengimo 87 3 10
varzyby laikotarpiu

121 %, p> 0,05

Padéjo miesto sporto skyrius | 65 14 21

Treneris mety pradzioje

0,
Zinojo finansines galimybes 72 28 125 % p>0,05
Vyko centralizuotos
sportininko rengimo 83 17

stovyklos

Buvo sukurta moksliné
ir metodiné informacijos 49 3 48
teikimo sistema

Buvo pateikta treneriy
kvalifikacijos tobulinimo 28 3 69
sistema

Po varzyby buvo uztikrinta

Sl 59 | 10 31
reabilitacijos programa

IZvalga. Vadybininkai, federacijy vadovai, Lie-
tuvos olimpinis sportininky rengimo centras, miesty
savivaldybés, spresdami techninio pasirengimo apri-
pinimo klausimus, turi atkreipti démesi i Siuos daly-
kus: nepakankama uzsienio klubuose besirengianciy
sportininky kontrolg, sportininky patriotisSkumo ir pi-

lietiSkumo stoka, kvalifikuoty sporto specialisty, ypac
mediky ir treneriy stoka, maza viding konkurencija
tarp sportininky, Siuolaikiniy sporto baziy trukuma,
moksliniams tyrimams Siuolaikinés aparattiros tri-
kuma, individualiy atsigavimo priemoniy naudojimo
programy trikuma, mediky rekomendacijy ignoravi-
ma, nepakankama démesi psichologiniam rengimui,
per maza sporto mokslininky parama (Raslanas, 2008).
Ateityje numatomuose kurti mini sporto centruose
turi dirbti patyre ir kvalifikuoti Lietuvos treneriai, o
Mokslo ir medicinos institute — jiems pasirenge padéti
kvalifikuoti sporto mokslininkai ir medikai.

Sporto mokslas, naujausios Zinios ir informacija,
sportininko talentas, treneriy patirtis, Siuolaikinés tre-
niravimo metodikos yra gyvybiskai biitini sportininky
s¢kmei Londono olimpinése zaidynése. Konkrecias
rekomendacijas ir pasitilymus pateike 93 % treneriy.
Palyginti su 2007 m., pageréjo 32 % (p < 0,01; > =
9,4; df=1). Tai rodo aktyvia treneriy pozicija kuriant
veiksminga didelio meistriSkumo sportininky rengi-
mo sistema ir ja tobulinant.

ISvados

1. Nustatyti teigiami treneriy organizacings vei-
klos, treniruotés kruvio strategijos ir valdymo sri-
ties, materialinio apripinimo poslinkiai, kurie leido
pasiekti prognozuotus rezultatus Pekino olimpinése
zaidynese. Treneriy kryptingai planuojama veikla
rodo tai, kad dauguma treneriy sudaro mokomujuy
stovykly planus, individualius varzyby tvarkarascius,
nustato stipriausias sportininko fizines ypatybes, veda
treniruotés krivio ir varzybinés veiklos bei savikon-
trolés apskaita. Deja, iSryskéjo ir tai, kad dar ne visi
treneriai sudaro ir taiko bendrojo ir specialiojo fizinio
parengtumo modelines charakteristikas, ne visi moka
tinkamai paskirstyti kraivi pagal intensyvumo zonas
ir jvertinti sportininko organizmo reakcija i kriivio
intensyvumo kaita.

2. Nustatyta, kad dar néra sudaryta sportininky
medicininés priezilros ir tyrimo programa arba
ji taikoma nereguliariai, retai atlickamas judesiy
biomechaninis vertinimas, biocheminé kontrolé.
Nors uzfiksuotos geréjimo tendencijos, bet dar néra
reguliarios ir griztamaji rySj uztikrinancios saveikos
tarp sportininko—trenerio-mokslininko—mediko—psi-
chologo—sporto vadybininko.

3. Tyrimas parodé, kad treneriai vis dazniau didina
savo kompetencija dalyvaudami konferencijose, i$-
vykdami i stazuotes. Taciau isaiskéjo, kad treneriams
reikalinga metodiné ir praktiné pagalba, nes néra su-
kurtos didelio meistrisSkumo sportininkus rengianciy
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treneriy kvalifikacijos tobulinimosi sistemos, mazos
galimybes stazuotis uzsienyje, nesidalijama patirtimi,
triiksta seminary, kur buty teikiamos jiems triikstamos
mokslinés ir metodinés Zinios.
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THE ANALYSIS OF ORGANIZATIONAL STRUCTURE AND PRACTICE OF LITHUANIAN OLYMPIC
TEAM COACHES‘ DURING THE YEARLY CYCLE OF BEIJING OLYMPIC GAMES

Prof. Dr. Habil. Povilas Karoblis', Prof. Dv. Habil. Algirdas Raslanas’,
Assof. Prof. Dr. Sniegina Poteliiiniené’, Kazys Steponavidius’, Vytautas Briedis’
Vilnius Pedagogical University', Lithuanian National Olympic Committee’, Lithuanian Olympic Sport Centre’

SUMMARY

Beijing Olympic Games led to the emergence of
the concept that each state must have new providence
of sport problems perception, organizational structure
of coaches‘ practice and its control, each state must
seek after science quality that demands constructive
perfection of the system. The analysis of questionnaires
of coaches* practice and their reports, the search of
new scientific technologies for trainings, the review
of trainings records and reasoned critics of practical
activity help to reveal athletes® training technology,
its real factors, theories, and searches, contribute to
management and change of the technology. All the
problems of the pending topic were divided into these
groups: the management of the yearly training cycle, the
estimation of training loads and competitive practice,
the parameters of yearly training loads, scientific and
medical provision, scientific and methodical practice,
the technical preparedness provision according to the
programme ,,Beijing 2008*. The reports of coaches (29)
were integrated into one functioning structure and so
they characterize the trends of yearly training practice
during all yearly cycles, help to understand training
methodology aiming to achieve the best preparedness
of an athlete and to predict the results in the Olympic
Games. Coaches, scientists, medics, managers have

evaluated present situation after they analyzed
information about the yearly Olympic cycle and after
they compared the data with pattern requirements and
results achieved in competitions.

It was estimated that there is no established
program for medical athletes® supervision and testing
or such program is applied irregularly. Biomechanical
evaluation of movements and biochemical control are
applied irregularly too. There is no regular and feedback
securing interaction among athlete-coach-medic-
psychologist-sport manager, though some positive
trends are fixed.

The research revealed that coaches make contribution
to their competences by participation in conferences or
by making internships. But it emerged that coaches
need more methodical and practical guidance because
of the absence of the system for coaches‘ qualification
development for them to be professional in training
high performance athletes. The problems of little
opportunities for internships, the absence of sharing
experience, the lack of seminars where trainers could
get useful information exist too.

The perception of reality, competitive action in
trainings and in its science is very necessary for the
coaches of Lithuanian Olympic team. Lithuanian



44

SPORTO MOKSLAS

Olympic team coaches must see new areas of training
practice, have settled position, clear vision, scientific
thinking. They definitely need computer-based training
program and database. The most important thing in
the new Olympic cycle is the annual development of

Povilas Karoblis

Vilniaus pedagoginio universiteto

Sporto ir sveikatos fakulteto Sporto metodikos katedra
Studenty g. 39, LT-08106 Vilnius
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computer-based training program, ant its positioning is
the credo and wisdom of the coach, the position of his
experience and creativity.

Keywords: pattern, management, strategy,
technology, computer-based programs, prediction.
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Kai kurie riebaly apykaitos sportininky organizme ypatumai

Prof. dr. Rimantas Stukas’, doc. dr. Marija PeCiukoniené’,
doc. dr. Eglé Kemeryté-Riaubiené’, Vanda Baskiené’
Vilniaus universiteto Medicinos fakulteto Visuomenés sveikatos institutas’,

Santrauka

Vilniaus pedagoginis universitetas’

Pastarqji desimtmetj vykdydami Lietuvos jvairiy Saky sportininky mitybos tyrimus nustatéme tas pacias mitybos

ydas, kurios akcentuojamos ir Lietuvos gyventojy mitybos tyrimuose — per daug vartojama riebaly, ypac gyviininés
kilmés. Darbo tikslas — istirti ir jvertinti kai kuriuos riebaly apykaitos sportininky organizme ypatumus, priklausomai
nuo jy sportinés veiklos pobiidzio.

Tyrimuose dalyvavo 21-25 mety amziaus 96 sportininkai, is jy 48 kultivuojantys istverme lavinancias sporto
Sakas ir 48 sunkiaatleciai (sunkumy kilnotojai). Faktiné mityba tirta apklausos ir svérimo metodu po tris dienas is
eilés. Atlikta raciony cheminés sudéties analizé. ISmatuotas igis, svoris, nustatyta raumeninio ir riebalinio audinio
masé (kg ir procentais). Kraujas biocheminiams tyrimams imtas is venos. Tyrimai atlikti ekspresanalizatoriumi
., Reflotron-1V*, nustatyta cholesterolio ir trigliceridy koncentracija. Tyrimo duomeny analizei taikyti matematinés
statistikos metodai.

TByrimo rezultatai parodeé, kad sportininky organizmo riebaly masé nepriklauso nuo riebaly kiekio jy maisto ra-
cione, kai fiziologinis organizmo angliavandeniy, poreikis yra neuztikrinamas. Fizinis aktyvumas daro jtakq riebaly
apykaitai — esant nepakankamam angliavandeniy kiekiui sportininky racione, riebalai panaudojami kaip energijos
Saltinis. Didesni sociyjy riebaly rigsciy, cholesterolio, augaliniy riebaly, fosfolipidy ir linoleno riebaly riigsties kie-
kiai sportininky maiste neturi reikSmingos jtakos cholesterolio ir trigliceridy koncentracijos rodikliams jy kraujyje, jei
treniruojamasi daugiau iStvermeés reikalingais fiziniais kritviais. IStvermés sporto Saky atstovy organizme, palyginti su
Jjégos atstovais, daug geresni riebaly apykaitos rodikliai — statistiSkai reik§mingai mazesné cholesterolio ir trigliceridy
koncentracija jy kraujyje.

RaktaZodZiai: sportininkai, maisto racionas, fiziné buklé, kraujo sudéties rodikliai.

Ivadas

Kiekvienos Salies gyventojy mityba ir gyvensena
turi tam tikry ypatumy, kurie deSimtmeciais islieka
pastoviis. Tai neabejotinai daugiau ar maziau tas pat
biidinga ir tos Salies sportininky mitybai. Lietuvos
gyventojy mityba ne iSimtis. Nors pastaraisiais me-
tais pastebimos mitybos ger¢jimo tendencijos, taciau
dar akcentuojama, kad Lietuvos gyventojai valgo per
riebiai, per daug vartoja gyviininés kilmés riebaly, per
mazai suvalgo Svieziy darzoviy, vaisiy, uogy, su mais-
tu gauna per didelj kaloriju kieki. Pastaraji deSimtmetj
vykdydami Lietuvos jvairiy Saky sportininky mitybos
tyrimus nustatéme tas pacias mitybos ydas — per daug
vartojama riebaly, ypa¢ gyvininés kilmés (Peciuko-
nien¢, Stukas, Kemeryté-Riaubieng¢, 2004, 2005, 2006,

2007). Mokslininkai konstatuoja, kad mityba ir per di-
delis riebaly kiekis maisto racione turi jtakos sveikatai
(Kromhout, 2001; Grabauskas ir kt., 2003). Sirdies ir
kraujagysliy sistemos ligos yra svarbiausia daugelio
Saliy gyventoju mirties priezastis (The World Health
Report, 2002). Epidemiologiniais tyrimais nustatytas
rySys tarp lipidy apykaitos sutrikimy ir Sirdies bei
kraujagysliy ligy (Schaefer, 2002). Vykdant tarptauting
epidemiologini iSeminés Sirdies ligos tyrima Lietuvoje
nustatyta, kad hipercholesterolemija patikimai didina
tiek vyry, tiek ir motery mirties nuo iSeminés Sirdies
ligos rizika (Réklaitiene ir kt., 2001).
Hipercholesterolemijos problema islieka aktuali —
daugéja jauny zmoniy, kuriems cholesterolio koncen-
tracija kraujyje padidéjusi. Aktuali tampa ateroskle-
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rozes ir iSemingés Sirdies ligos rizika ateityje. Vienas
rizika mazinanc¢iu veiksniy — sveika, sureguliuota
mityba. Apie tai kalbama labai placiai, taciau vis dar
per mazai akcentuojama fizinio aktyvumo reikSme.

Iverting jvairiy Lietuvos gyventoju grupiy situacija
atkreipéme démesi, kad sportininky hipercholestero-
lemijos klausimas nepakankamai, ne visais aspektais
iSnagrinétas. Nors dauguma sportininky stengiasi
maitintis sveikai, taiau pastebima, kad jie su maistu
gauna per didelj riebaly kieki, taip pat gauna daug
baltymy. Sportininky mityboje dazniausiai sureiks-
minamas daug gyvininiy baltymy turin¢iy produkty
vartojimas, taciau riebalams ir galimos jtakos svei-
katai tyrimy triiksta. Sportininky mitybos eksperté
Eberle (2000) teigia, kad trys pagrindiniai veiksniai,
lemiantys sportininko sekmg, yra genetika, treniruoté
ir mityba. Kadangi genetikos pakeisti negalime, tai
privalome visa démesj sutelkti | tinkamo treniravimosi
ir taisyklingos mitybos organizavima, treniruotés ir
mitybos suderinimg. Sportininkai ir treneriai pasta-
ruoju metu daug démesio skiria mitybai, taciau, deja,
konkreciy mitybos rekomendacijy ijvairiy Saky spor-
tininkams truksta. Todél sportininky mitybos tyrimy
aktualumas neabejotinai iSlieka. Svarbu moksliskai
vertinti galima poveiki sportininko organizmui jvai-
riy maistiniy medziaguy, tarp ju ir riebaly, kaip vieno
hipercholesterolemijos rizikos veiksnio.

Darbo tikslas — istirti ir jvertinti kai kuriuos
riebaly apykaitos sportininky organizme ypatumus,
priklausomai nuo jy sportinés veiklos pobiidZio.

Tyrimo metodika. Tyrimuose dalyvavo 21—
25 mety amziaus 96 sportininkai, i$ ju 48 kultivuo-
jantys iStverme¢ lavinancias sporto Sakas ir 48 sun-
kiaatlec¢iai (sunkumuy kilnotojai). Faktiné mityba tirta
apklausos ir svérimo metodu po tris dienas is$ eilés.
Atlikta raciony cheminés sudéties analizé. Maisto
medziagy subalansuotumas racionuose ir tai, kaip ju
kiekiai atitinka organizmo fiziologinius poreikius,
vertinta pagal adekvacios mitybos koncepcija. Ener-
giniy organizmo reikmiy patenkinimas vertintas ne-
tiesioginés alimentinés kalorimetrijos metodu, stebint
kiino masg ir jos komponentus. Atlikti antropomet-
riniai matavimai, nustatytas tigis, svoris, raumeninio
ir riebalinio audinio mas¢ (kg ir procentais). Kraujas
biocheminiams tyrimams imtas i§ venos. Tyrimai at-
likti ekspresanalizatoriumi ,,Reflotron-IV*, nustatyta
cholesterolio (norma 3,3-5,2 mmol/l) ir trigliceridy
(norma < 2,2 moml/l) koncentracija.

Tyrimo duomeny analizei taikyti matematinés sta-
tistikos metodai. Apskaiciuoti aritmetiniai vidurkiai
(Xx), jureprezentacinés paklaidos (Sx), standartiniai

nuokrypiai (S), variacijos koeficientas (V%). Skirtu-
my patikimumui nustatyti taikytas Stjudento kriterijus
t nepriklausomoms imtims. Atlikta interkoreliaciné
analize (Bitinas, 1998).

Tyrimo rezultatai ir jy aptarimas

IS tyrimo rezultaty (1 lentelé) matyti, kad iStver-
mes sporto Saky atstovy kraujo rodikliai daug geresni
negu sunkumy kilnotoju — iStvermés Saky sportininky
kraujyje mazesné cholesterolio ir trigliceridy koncen-
tracija (p = 0,001).

1 lentelé

Cholesterolio ir trigliceridy koncentracija
tirty sportininky kraujyje

Sunkumy kilnotojai IStvermés sporto Saky atstovai
g = = =
Rodiklisi | 5= | EsS | 245 ESS
852|282 | 35& 25 E
$9E | BEE| 2F°E 29
O = o =
X 4,79 2,11 4,0 1,2
Sx 0,12 0,18 0,1 0,1
S 0,86 1,25 0,9 0,6
VvV % 18,0 59,2 22,5 50,0
Min 3,80 0,81 2,59 0,50
Max 7,15 6,37 6,88 3,18

Gauti duomenys rodo, kad intensyviai sportuojan-
¢iy iStvermés Saky sportininky organizme gana didelis
riebaly kiekis panaudojamas racionaliai, o sunkumy
kilnotojai nesudegina gaunamo riebaly kiekio. Juy
kraujo rodikliai gerokai blogesni — nustatyta didesné
tiek cholesterolio, tiek trigliceridy koncentracija. Tai-
gi, vertinant maisto racione esanciy riebaly kieki bii-
tina ypa¢ daug démesio skirti energijos eikvojimui.

IStvermés Saky sportininky antropometriniy rodi-
kliy reikSmés labai svyruoja (2 lentel¢).

2 lentele
Sportininky antropometriniy rodikliy charakteristika

Rodikliai } S Min Max
Kano masé (kg) 77,07 7,42 60,00 94,90
Riebaly masé (kg) 8,14 2,29 4,30 15,60
Riebaly masé (proc.) 10,52 2,55 5,44 19,50
Raumeny masé (kg) 42,26 4,61 29,70 51,30
Raumeny masé (proc.) 54,80 2,32 49,50 59,24

Ivertinus sportininky vidutinio paros maisto ra-
ciono cheming sudétj nustatytas rySkus maistiniy
medziagy disbalansas. Riebaly tickiamos energinés
vertés dalis labai vir§ijo rekomenduojama, esant
rySkiam angliavandeniy tickiamos energinés vertés
stygiui (3 lentele)
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3 lentelé

Sportininky vidutinio paros maisto raciono cheminé sudétis

Rodikliai } S Min Max
Energine verte (kcal) 4229,7 | 772,8 | 2648,3 | 6266,0
Angliavandeniai (g/kg) 6,07 1,46 2,27 9,32
Baltymai (g/kg) 1,36 0,49 0,42 2,84
Riebalai (g/kg) 2,53 0,68 1,26 4,42
Riebaly tiekiama energiné verté 41,16 6.65 2879 61.50
(proc.)
Angliavandeniy tickiama 4382 | 631 | 2798 | 57,05
energiné verté (proc.)
Baltymy tiekiama energiné verté 1500 | 4.17 8.52 20,07
(proc.)

Koreliacinio tyrimo interkoreliacinéje skaléje
sportininky fizinio i§sivystymo ir kraujo tyrimo atski-
ry pozymiy rodikliy tarpusavio rySiy analizé parode,
kad didesnei riebaly masei neturi jtakos didesnis
riebaly kiekis sportininky racione (r = -0,179, p =
0,225). Taip pat nustatyta, kad sportininky, kuriy rie-
baly masé didesné, kraujo cholesterolio ir trigliceridy
koncentracijos nesiskiria nuo mazesne riebaly maseg
turinciy sportininky. Rysiai tarp analizuojamy pozy-
miy statistiSkai nepatikimi ir silpnesni nei vidutinio
stiprumo (atitinkamair=0,193,p=0,188 ir r = 0,246,
p =0,092) (1 pav.). Taciau tai paaiSkinama tuo, kad
didesng kiino riebaly masg turintys sportininkai mais-
to racione riboja angliavandeniy kiekj. Tai patvirtina
statistiSkai patikimas vidutinio stiprumo atvirkstinis
rySys tarp kiino riebaly masés ir angliavandeniy kie-
kio sportininky maiste (2 pav.).

Cholesterolio koncentracija (mmol/l
——————— Trigliceridu koncentracija (mmol/1)

6,007

4,007

mmol/l

......
2,007 L L eamee
.........

..................
..........................

.................
.......

........
omnn

T T T
5,00 7.50 10.00 12,50 15.00

Riebaly masé (kg)

1 pav. Sportininky riebaly masés (kg) ir kraujo cholesterolio
koncentracijos (mmol/l) (r = 0,193, p = 0,188) bei trigliceridy
koncentracijos (mmol/l) (r = 0,246, p = 0,092) rysiy koreliaciniai
laukai ir regresijos tiesés

Atlikty moksliniy tyrimy duomenimis, kai sporti-
ninky maisto racione angliavandeniy tiekiama ener-
giné verté sudaro nuo 40 iki 60 % bendros tiekiamos
energinés vertés, kraujyje palaikomas didesnis nei

40 pU/ml insulino lygis (Coulston ir kt., 1983). Taip
pat nustatyta, kad plazmos insulino lygiui pasiekus
25 pU/ml aktyvinami lipolizés procesai organizme
(Jensen ir kt., 1989). Kadangi tirtyjuy sportininky
maisto racionuose angliavandeniy tiekiama energi-
né verté svyravo nuo 28,8 iki 61,5 %, galima daryti
prielaida, kad iStvermg lavinanciy sportininky mity-
boje, kurioje riebaly tickiamos energinés vertés dalis
didesné nei 40 %, o angliavandeniy — mazesn¢é nei
40 %, riebalai panaudojami kaip alternatyvus ener-
gijos gamybos Saltinis.

— Angliavandeniai (g/kg)
""""" Riebalai (g/kg)

8,00

6,007

gke

4,00

2,00

¥ T
5,00 7,50 10.00 12,50 15,00

Riebaly maseé (kg)

2 pav. Sportininky riebaly masés (kg) ir angliavandeniy (g/kg)
(r=-0,484,p=0,001) bei riebaly (g/’kg) (r=-0,179, p=0,225) kiekio
maisto racione rysiy koreliaciniai laukai ir regresijos tiesés

Riebaly apykaitos organizme rodiklis — choleste-
rolio ir trigliceridy koncentracija kraujyje. Manome,
kad cholesterolio ir trigliceridy koncentracija didina
per didelis riebaly, ypa¢ sociujy, ir cholesterolio
kiekis maiste. Taciau trumpalaiké mityba, kai riebaly
kiekis vir§ija rekomenduojama riba, neturi jtakos
cholesterolio ir trigliceridy koncentracijai kraujyje
(van Zyl ir kt., 1998). Miisy tyrimo rezultatai parodé
ta pacia tendencija. Analizuojant sportininky faktinés
mitybos itaka cholesterolio koncentracijai nustatyta,
kad riebaly kiekis sportininky maisto racione yra per
didelis (2,53 + 0,68 g/kg) (3 lentelé), tac¢iau neturi
teigiamo rySio su cholesterolio koncentracija (r =
0,046, p=0,757) (3 pav.). Analogiskai didesnei cho-
lesterolio koncentracijai kraujyje itakos neturi didesni
cholesterolio (r=0,059, p=0,621) ir fosfolipidy (r=
0,099, p =0,503) kiekiai sportininky maiste (4 pav.).
Ivertinus sociyjy riebaly rigsciy itaka cholesterolio
koncentracijai nustatyta tendencija, paryskinanti
sociyju riebaly rugsciy rysi su didesne cholesterolio
koncentracija (r = 0,181, p = 0,219) (4 pav.). Taciau
rySys tarp analizuojamuyjy pozymiy statistiSkai nepa-
tikimas. Tai leidzia daryti prielaida, kad sportininky
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organizmo riebaly masei svyruojant nuo 5,44 iki
19,50 %, riebalu kiekio svyravimas maisto racione
nuo 1,26 iki 4,42 g/kg neturi lemiamos itakos rys-
kesniam kraujo plazmos cholesterolio ir trigliceridy
koncentracijos padidéjimui (1 ir 3 lentelés).

Cholesterolis (g)
———————— Riebalai (g/kg)

4,00

3,007

...........
.........
___________________

(@)/(g/ke)

...................................
................
.........

2,00

1,00

T T T T
3,00 4.00 5,00 6,00 7.00

Cholesterolio koncentracija (mmol/1)

3 pav. Sportininky kraujo cholesterolio koncentracijos (mmol/l)
ir cholesterolio (g) (r = 0,059, p = 0,621) bei riebaly (g/kg) (r =
0,046, p = 0,757) kiekio maisto racione rysiy koreliaciniai laukai
ir regresijos tiesés

Didesni augaliniy riebaly ir linoleno riebaly rigs-
ties kiekiai sportininky maisto racione neigiamai
koreliuoja su mazesne trigliceridy koncentracija
(atitinkamai r = -0,134, p = 0,346 ir r = -0,108, p
= 0,446). Taciau rysiai statistiSkai nepatikimi (5 ir
6 pav.). Galima daryti prielaida, kad ne tik gyviininés,
bet ir augalinés kilmés riebaly didesnis nei rekomen-
duojamas kiekis sportininky maiste nelemia didesniy
kraujo trigliceridy koncentracijos svyravimy (nuo 0,5
iki 3,18 mmol/1).

Fosfolipidai (g/kg)
———————— Sociosios riebaly rugstys (g/kg)

1,007

gkg

0,50

T T T T T
3,00 4,00 5,00 6,00 7,00

Cholesterolio koncentracija (mmol/l)

4 pav. Sportininky kraujo cholesterolio koncentracijos (mmol/l)
ir fosfolipidu (g/kg) (r= 0,099, p = 0,503) bei so¢iyju riebaly rigsciy
(g/kg) (r=0,181, p=0,219) kiekio maisto racione rysiy koreliaciniai
laukai ir regresijos tiesés

Rysiy tarp gausaus riebaly vartojimo ir choles-
terolio bei trigliceridy koncentracijos sportininky
kraujyje nenustatéme. Taciau, miisy tyrimo duome-

nimis, per didelis riebaly kiekis sportininky maisto
racione tendencingai nesikeicia jau daugeli mety. Tai
leidzia konstatuoti fakta, kad tiek trumpalaikis, tiek
ilgalaikis per gausus riebaly vartojimas netur¢jo ita-
kos sportininky kraujo riebaly sudéciai. Taciau atlikti
moksliniai tyrimai byloja, kad ir trumpalaiké daug
riebaly turinti mityba turi stiprius rysius su insulino
sekrecijos intensyvumo maz¢jimu, yra kepeny gliu-
kozés iSmetimo i krauja ir kepeny glikogeno sinteze
limituojantis veiksnys (Kraegen et al., 1991).

: Cholesterolio koncentracija (immol/l
b Trigliceridy koncentracija (mmol/l)
6,00
M _______g-——'-‘—_
4,00=
2,00
mmm=— et mmnaan..
ECTTRN
| (] = ..~.___~___’_“_~-“-~--"
T T T
0.50 1,00 1.50
Anugaliniai riebalai (g’kg)

5 pav. Sportininky kraujo cholesterolio (r = -0,050, p = 0,783)
ir trigliceridy (r = -0,134, p = 0,346) koncentracijos (mmol/l) su
augaliniy riebaly kiekiu (g/kg) maisto racione rySiy koreliaciniai
laukai ir regresijos tiesés

Cholesterolio koncenracija (mmol/1
"""" Trigliceriduy koncentracija (mmol/l)
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T
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Linoleno riebaluy ragstis (g/’kg)
6 pav. Sportininky kraujo cholesterolio (r =-0,143, p=0,331)
ir trigliceridy (r = -0,108, p = 0,446) koncentracijos (mmol/l) su
linoleno riebaly riigsties kiekiu (g/kg) maisto racione rysiy kore-
liaciniai laukai ir regresijos tiesés

Apibendrinant galima konstatuoti, kad bendras
riebaly kiekis sportininky maisto racione, virSijantis
2,5 g/kg kiino maseés per para ir sudarantis daugiau
nei 40 % bendros tiekiamos paros energinés vertes,
nelemia didesnés cholesterolio ir trigliceridu koncen-
tracijos kraujyje, kai paros energiné verté nevirSija
rekomenduojamos, nepriklausomai nuo vartojimo
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laikotarpio. Didesni so¢iyjy riebaly riigsciy, choleste-
rolio, augaliniy riebaly, fosfolipidy ir linoleno riebaly
rugsties kiekiai maisto racione neturi reikSmingos
itakos cholesterolio ir trigliceriduy koncentracijos ro-
dikliams iStvermés Sakas kultivuojanciy sportininky
kraujyje.

ISvados

1. Sportininky organizmo riebaly masé nepriklau-
so nuo riebaly kiekio sportininky maisto racione, kai
fiziologinis organizmo angliavandeniy poreikis yra
neuZztikrinamas.

2. Fizinis aktyvumas daro jtaka riebaly apykai-
tai — esant nepakankamam angliavandeniy kiekiui
sportininky maiste, riebalai efektyviai panaudojami
kaip energijos Saltinis.

3. Istvermés sporto Saky atstovy organizme, paly-
ginti su jégos atstovais, daug geresni riebaly apykaitos
rodikliai — statistiSkai reikSmingai mazesné choleste-
rolio ir trigliceridy koncentracija ju kraujyje.
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SOME ASPECTS OF FAT METABOLISM IN ATHLETE’S BODY

Prof. Dr. Rimantas Stukas', Assoc. Prof. Dr. Marija Peciukoniené’,
Assoc. Prof. Dr. Eglé Kemeryté-Riaubiené’, Vanda Baskiené’
Vilnius University Society Health Institute by the Medical Faculty', Vilnius Pedagogical University’

SUMMARY

Over the past decade, different sports Lithuanian
athletes’ nutrition surveys have found the same diet
failures, which focuses on nutrition and the Lithuanian
population studies - too much fat is used, particularly
animal.

The aim of our work was to investigate some
peculiarities of the fat metabolism in the athletes’
bodies, depending on their sports activities.

The contingent of the investigation was made up
of 21-25 years old athletes (n - 96). 48 of them were
practicing endurance sports and 48 represented power
sports (weight lifters).

Laboratory investigation established some of the
physical state indices, such as height, body muscle
mass, and found fat mass (by kg and percent). Factual

nutrition has been investigated. Chemical composition
of blood has been calculated.

The factual diet was investigated using inquiry-
weighing method for three consecutive days. Blood
for biochemical studies have been taken from the
veins. Tests aimed at investigating an amount of
cholesterol (rate of 3,3-5,2 mmol/l) and triglycerides
(rate <2.2 mmol/l) concentration in athletes blood were
carried out taken using analyzer “Reflotron-1V”.

For the data analysis we have applied mathematical
statistical methods.

The test results showed that the athletes’ body fat
mass is independent of the fat content of the athletes’ diet,
when the body’s physiological need for carbohydrate is
not sufficient. Physical activity affects the metabolism
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of fat - in insufficient quantity of the carbohydrate diet
of the athletes, the fat used as a source of energy.
Higher saturated fatty acids, cholesterol, vegetable
fats, phospholipids, and linolenic fatty acid content of
the athletes’ diet do not have a significant effect on the
increasing cholesterol and triglyceride concentration
in the blood of athletes’ practicing more endurance

Eglé Kemeryté-Riaubiené

Vilniaus pedagoginio universiteto Kiino kultiiros teorijos katedra
Studenty g. 39, LT-08106 Vilnius

Tel. +370 5 273 2225

El pastas: egle.loa@takas.lt

sports. Significantly higher rates of fat metabolism
- a statistically significantly lower cholesterol and
triglyceride concentration in the blood, was established
in endurance sports representatives’ bodies compared
to representatives of the power sports.

Keywords: athlete, diet, physical condition, the blood
of the indicators
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Estimation of the elemental status of the person
in conditions of the raised physical activity in view of
ecological conditions of residing

Ludmila Loseva’', Tatyana Krukovskaya', Marina Eliseeva’
International A. D. Sakharov Environmental University', Belorussian State University of Physical Culture’

Summary

Mineral substances and trace elements are the important factor of increase of athletes’working capacity, effective
performance of training work and recovery and, as consequence of it, performances at the largest competitions.

Mineral substances and the electrolytes which are present at our organism in insignificant concentrations, participate
in formation of cells’ cytoskeleton, contain enzymes and the substances which are responsible for supply of an organism
with oxygen, render strong influence on ionic balance, adjust sensitivity of nervous and muscular cells, support acid-

base and liquid balance of an organism.

Thus, abundantly clear that operative reception of the information on the maintenance of trace elements in athlete s
organism by the noninvasive method can play a main role at all stages of preparation. Experts of nutrition have direct
proofs of negative consequences as macro and trace elements lack and surplus of an organism.

The purpose of this research is search of the most effective ways of the hyper- and hypoelementoses’ noninvasive

diagnostics at various stages of athletes’ preparation.

The multielemental analysis of hair was carried out by means of a method of the roentgen-fluorescent analysis
(RFA). Hair was sheared in 3-5 places of an occipital part of a head. Samples of hair in the form of a tablet are placed

in the analyzer for 30 minutes.

The examined group included 15 men of the age of 19-20 years old, engaged in boat racing and homogeneous
by gender and age group, not doing sports. Both groups were on an identical diet. During the roentgen-fluorescent
analysis in one test the quantitative maintenance of 23 chemical elements in hair was defined. Statistical processing
of the received data was carried out with use of the program «Statistica 7.0».

The results of the research data show that the hair elemental analysis allows individualizing operatively correctional

actions at various stages of preparation.

Keywords: the elemental status, macro and trace elements, hair, a functional condition of an organism, roentgen-

fluorescent analysis (RFA).

Introduction

Sport puts on athletes’ organism increased
requirements, causes sharp activation of metabolic
processes in bodies and systems of an organism.
Occurrence of overfatigue symptoms often lead
to development of different diseases. It is possible
to prevent this under condition of the correct
organization of a mode of trainings, rest and a rational
adequate nutrition.

Mineral substances and trace elements are
important factors of increase of athletes’ working
capacity, effective performance of training work and
recovery and, as consequence of it, performances at
the largest competitions (Nasolodin et al., 2006).

It is natural that insufficient quantity of described
substances and microcells gets in to the organism with
the food intake. Exorbitant training loads that athletes
are compelled to surmount are imposed here also. The
fact that trace elements are a part of many ferment
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systems, hormones, vitamins is important. Thus, work
practically of all regulatory systems of an organism
depends on balance of trace elements. Mineral
substances and the electrolytes which are present at our
organism in insignificant concentrations, participate in
formation of cells cytoskeleton, containing enzymes
and the substances which are responsible for supply
of an organism with oxygen, render strong influence
on ionic balance, adjust sensitivity of nervous and
muscular cells, support acid-base and liquid balance
of an organism (Nasolodin et al., 2006). For today
there are no direct proofs of influence of reception
of additional quantities of trace elements on sports
result. And during the time, trace elements become
important for normal ability of athlete’s organism to
live. The most important of them are being represented
in this article.

It is known that ions of calcium are physiological
regulator of reduction of muscles. The system
of transport of calcium ions works due to ATP
(adenosine triphosphate) energy. So, the lack of
calcium and phosphorus can affect fragility of bones,
and then fractures are unavoidable. The magnesium
lack has an effect on work of muscles; therefore
there can be spasms not only during performance of
various exercises, but also after training and even at
night during the sleep (Loseva et al., 2008).

Various functions of calcium in an organism of
the person are well-known. First of all, the given
element is a plastic material for a skeleton, also
supports normal nervously-muscular excitability. But
the most important function of calcium is displayed
in immune processes. In fact, it adjusts cytolema
permeability. Besides, calcium serves as a regulator of
endocellular lysosome membranes permeability. Lack
of calcium very negatively affects an organism of the
athlete. First of all it is shown on CNS condition. The
athlete can become more excitable or suffer from
spasms of smooth muscles. At intensive trainings
calcium can leave an organism through sweat then
it is necessary for organism of the athlete to make
good the loss some the calcium, 0.7-0.8 g equal
approximately. It is noticed that athletes often have
low density of a bone tissue. The reason for it is quick
calcium excretion and washing out of an organism
as a result of high loadings, intensive hydrosis and
metabolism. Otherwise the high level of calcium can
block processes of absorption of iron, zinc or other
mineral substances and trace elements.

The potassium ions play one of the major roles
in an organism of the athlete. They transfer nervous

excitation, take part in reduction of muscles, and
also participate in work of kidneys. Potassium
creates balance of functional activity of all cells.
Potassium plays an important role in immune
system. The deficiency of potassium can be shown
in infringements from nervously-muscular and
cardiovascular systems, and also in infringement of
coordination of movements. Potassium deficiency
in an organism of the athlete can arise owing to
plentiful loss of a liquid, for example, on trainings or
competitions at allocation of sweat. This deficiency
can arise owing to application of corticosteroids
(Romanovskaya, Loseva, 2008).

Zinc plays quite important role in an organism of
the athlete. It takes part in immune responsiveness
of an organism, and in synthesis of hormones of
adrenal glands and sexual hormones. Besides, zinc
plays the important role in spermatogenesis. It is
established that zinc is necessary and important during
stabilization of cytomembranes, and also is polyclonal
activator agent of T-lymphocyte (Loseva et al., 2008).
Today the common opinion of sports doctors and
pharmacologists concerning the zinc status in athletes
is not present. But the majority of both foreign, and
regional scientists consider that shortage of an ion
of zinc in an organism of the athlete needs to be
treated. Besides, deficiency of zinc can promote
occurrence of various illnesses. In other words, for
normal functioning of ferment systems only certain
quantity of the given ion is required. If its maintenance
will be superfluous it can lead to damage of cells or
infringement of processes depending on it.

The reason of an anemia, which today is considered
as the basic, is shortage of iron in an organism of the
athlete. But iron plays an important role in a complex
of the factors causing infringements of functions of
immune system. Namely, not only the saturation of
tissues by granulocytes and macrophages decreases,
but also phagocytosis and the answer of lymphocytes
on stimulation by antigens are depressed. Besides,
antibodies can be formed. One of principal causes
of immune insufficiency consists in low activity
of enzymes, fibers and receptor complex of cells.
Decrease in a level of iron in an organism of the athlete
conducts to sharp oppression of killer cells cytotoxic
function owing to that production of interferon
macrophages goes down. Often high level of iron
leads to suppression of many functions of immunity, an
insult and other cardiovascular diseases. Development
of oncological diseases is especially clearly expressed
at men, can be caused by a superfluous level of iron
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in an organism of the athlete, too. The anemia does
not always depend on a level of iron in an organism.
The reason of an anemia can be connected with the
deficiency of copper. This trace element is a part of
ceruloplasmin, which is necessary for oxidation of
iron. Deficiency of copper leads to change in nervous
system and demineralization of skeleton.

Thus, abundantly clear that operative reception
of the information on the maintenance of trace
elements in an organism of the athlete by the
noninvasive method can play a main role at all
stages of preparation. Experts on a feed have direct
proofs of negative consequences as macro and trace
elements lack, and surplus of an organism (Shalmina,
Novoselov, 2002).

The purpose of work is search of the most effective
ways of the hyper— and hypoelementoses noninvasive
diagnostics at various stages of athletes’ preparation.

Materials and methods

The multielemental analysis of hair was carried
out by means of a method of the roentgen-fluorescent
analysis (RFA). Hair was sheared in 3-5 places of
an occipital part of a head (Loseva et al., 2008). The
sample treatment process was carried out according
to the scheme presented in Figure 1.

HAIR | REFEREMCE MATERIAL OF HAIR |

TEEET

CAMPLE
L

A |

SAMFLF TREATHFHT

1. culling
L. waighing
1. adheskve salutlon weaimen

4. dying

5. pressing
AHALYTICAL DETERMIMATION BY RFA

Fig.1 The scheme of the multielemental analysis of hair.

Samples of hair in the form of a tablet were
placed in the analyzer for 30 minutes. The order of
analytical determination was the following: at first,
the calibration of a spectrometer with use of single
test, then the standard certified sample was analyzed;
next measurements of samples were carried out.
The control over reproducibility and accuracy of the
analysis was ensured by regular definitions of element
structure of reference material.

The research involved two groups of persons. The
examined group included 15 men of the age of 19-

20 years old, engaged in boat racing and homogeneous
on sex and age group, not doing sports. Both groups
were on an identical diet. During the roentgen-
fluorescent analysis in one test the quantitative
maintenance of 23 chemical elements in hair was
defined. Statistical processing of the received data was
carried out with use of the program «Statistica 7.0».

Results and discussions

In tables 1, 2 and Figure 2 the data received on
control and investigated group are presented. In the
control group the variation of the maintenance of
calcium between min/max is observed on the level
of reference values. In group of athletes the variation
of min/max falls outside the limits of reference
values. Authentic distinctions in the maintenance
of iron are remarked: in control group - 18 mg/kg,
in investigated group — 6.9 mg/kg. Maintenance of
an organism of the athlete with iron was in 3 times
less. Authentic distinctions under the maintenance
of potassium between groups were observed, too.
It is not marked that authentic distinctions in the
maintenance of zinc in both groups were lower in
30 %. More complex dependence is revealed in
the ratio of elements among themselves, data are
presented on Fig . 2. It is known that the high-grade
metabolism of biometals is necessary for optimum
current of exchange processes in the organism (3-4).
The given substances carry out various functions,
including catalytic, structural and regulatory. At the
limited receipt of «essential substance» the organism
survives, but thus the attributes of «the boundary
scarce condition» appear. When the surplus takes
place, all over again there is a condition of «marginal
toxicity », and then «lethal toxicity» displays itself.
The absorption and the metabolism of each biometal
depend on the maintenance of other mineral substances
in an organism. Well-known, that there is no isolated
deficiency or surplus of biometals as the exchange of
all inorganic substances is closely interconnected.

Table 1

Concentration of chemical elements in hair of athletes and
control group in comparison with reference levels

Control group Athletes 3
= o B
- &
M, Min, Max, M, Min, Max, § % )
mg/kg | mg/kg | mgkg | mgkg | mgkg | mgkg | 2 g
Bi | 031 0,00 0,65 0,34 0,00 0,47 0-2
Br | 2382 0,12 6,00 1,16 0,20 16,39 | 2-12
Ca | 705,41 | 308,17 | 792,84 |1454,20 | 279,97 | 2068,82 20500_
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Cd| 0,10 0,00 0,37 0,11 0,03 0,15 06?125
Cl | 260,46 | 108,04 | 1238,11| 89,72 | 37,49 |1387,19 | 60-560
Co | 0,00 0,00 1,97 0,18 0,00 0,54 06?14g
Cr| 082 0,19 2,89 1,47 0,58 1,75 06,3926
Cu| 7,63 6,35 9,43 8,56 7,91 12,07 813
Fe | 18,84 9,03 36,97 6,89 5,04 12,84 | 10-25
Hg | 0,30 0,07 0,99 0,20 0,00 0,30 | 0,052
K | 287,42 | 77,29 | 712,21 | 104,53 | 2591 | 557,22 | 29-159
Mn | 0,11 0,00 0,84 0,00 0,00 0,78 0,5-2

Mo | 1,23 0,00 12,72 0,00 0,00 0,00 0-3

Ni | 0,05 0,00 0,45 0,13 0,00 0,45 06 1543_
0,38—
Pb | 1,83 0,59 18,07 0,83 0,36 6,57 L4
Rb | 1,35 0,48 1,89 1,36 0,00 1,43 0-2
S | 33604,88 | 28209,02 | 39209,34 | 34851,14 | 29141,62 | 39414,03 21000~
’ ’ ’ ’ ’ ’ 49000
Se | 0,42 0,08 0,82 0,30 0,16 0,71 0’263_
Sn | 0,29 0,05 0,75 0,25 0,11 0,60 0’102_
Sr | 4,62 2,06 7,78 2,45 1,99 4,82 0-3
Ti | 3,05 0,00 6,64 0,78 0,00 3,07 0,14~
0,66
150—
Zn | 117,78 | 74,63 | 171,18 | 115,41 | 80,29 | 128,09 210

Zr | 0,69 0,00 8,71 0,64 0,00 1,16 0-2

Table 2

The concentration ratio of chemical elements in hair of athletes
and control group in comparison with reference levels

Control group Athletes Reference
M Min | Max M Min | Max levels
Zn/Cu | 1580 | 9,56 | 21,43 | 13,00 | 9,27 | 16,20 4,75-9,58
Cu/Fe | 0,37 | 0,19 | 0,82 1,40 | 0,62 | 1,78 3,00-3,33
250,00—
Ca/Sr | 148,23 | 63,22 | 367,17 | 487,30 | 58,11 | 851,22 500,00
125,00—
Ca/Fe | 36,36 | 8,33 | 83,71 | 154,89 30,31 |410,11 291.67
Ca/Cu | 93,31 | 43,14 | 111,35 | 145,38 | 32,34 | 241,47 | 41,67-87,50
Ca/Zn | 5,76 | 3,90 | 10,62 | 12,09 | 3,49 | 20,04 | 4,35-18,42
Zn/Fe | 6,27 | 2,03 | 17,58 | 16,76 | 8,69 | 23,43 | 15,83-28,75
K/Fe | 12,94 | 476 | 23,84 | 16,70 | 3,34 | 60,32 | 5,00-16,67
Ca/K | 2,57 | 0,71 | 9,79 | 10,03 | 0,50 | 79,84 3,60
Fe/Cu | 2,73 | 1,22 | 5,18 | 0,74 | 0,56 | 1,62 2,00

| | ‘ |
2000 I
[ % [ i E Fe KF i

Fig. 2. The ratio of bio-elements in group of athletes (% of persons
with sizes of factors normal and deviating conditional norms).

Conclusions

The hair elemental analysis allows individualizing
operatively correctional actions at various stages of
preparation.
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ELEMENTU BUKLES ZMOGAUS ORGANIZME NUSTATYMAS DIDESNES FIZINES VEIKLOS
SALYGOMIS EKOLOGISKO GYVENIMO POZIURIU

Liudmila Loseva', Ttjana Krukovskaja', Marina Elisejeva’
Tarptautinis Sacharovo ekologijos universitetas, Baltarusija', Baltarusijos Kiino kultiiros universitetas’

SANTRAUKA

Mineralinés medZziagos ir mikroelementai yra labai
svarbus veiksnys, padedantis didinti sportininko fizini
pajéguma, treniruotés veiksminguma, atsigavima ir,
kaip viso to pasekme, efektyvy dalyvavima svarbiau-
siose varzybose.

Mineralinés medziagos ir elektrolitai, kurie miisy
organizme sudaro nedideles koncentracijas, dalyvauja
lasteliy citoskeleto susidaryme, ju yra enzimuose ir
medziagose, kurios atsakingos uz deguonies tiekima
organizmui, stipriai veikia jony balansa, reguliuoja
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nerviniy ir raumeny lasteliy jautruma, palaiko orga-
nizmo rugs¢iy ir skysciy pusiausvyra.

Taigi, akivaizdu, kad efektyvus informacijos apie
mikroelementy sportininko organizme palaikyma
neinvaziniu metodu suradimas gali buti labai svarbus
visose sportininky rengimo stadijose. Mitybos specia-
listai turi tiesioginiy irodymy apie neigiamas makro-
ir mikroelementy trikumo ar pertekliaus pasekmes
organizmui.

Sio tyrimo tikslas — veiksmingiausio neinvazinio
elementy pertekliaus ir trikumo nustatymo biido
Ivairiose sportininko pasirengimo stadijose paieska.

Multielementiné plauko analizé buvo atlikta rent-
geno fluorescencinés analizés (RFA) metodinémis
priemonémis. Plaukas buvo nukirptas 3—5 pakausinés

Liudmila Loseva

International Sakharov Environmental University
Dalogoborodskaja Str., 23, Minsk, Republic of Belarus
Tel. +375 17 230 54 14

E-mail: 1_loseva@anitex.by

galvos dalies vietose. Tabletés formos plauko pavyzdziai
1déti | analizatoriy 30 minuciy.

Tiriamyjuy grupg sudaré 19-20 mety amziaus
15 vyry, kultivuojanciy irklavimo sporta, ir tiek pat
tokios pat amziaus grupés nesportuojanéiy vyry. Abi
tiriamyjy grupés laikési tokio paties mitybos rezimo.
Rentgeno fluorescencinés analizés metu atliekant
kiekybini testa buvo nustatyti 23 cheminiai plauko ele-
mentai. Statistinis gauty duomeny apdorojimas buvo
atliktas naudojant programa ,,Statistica 7.0.

Tyrimo rezultatai parod¢, kad elementiné plauko
analiz¢é leidZia operatyviai individualizuoti ir koreguoti
sportininko rengima jvairiuose jo etapuose.

RaktaZodZiai: elementy buklé, makro- ir mikroele-
mentai, plaukas, funkciné organizmo bukl¢, rentgeno
fluoroscenciné analizé (RFA).
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Criteria of ergometric dependence power vs. time
in the assessment of anaerobic power and capacity
in 18-year old hockey players

Tomasz Gabrys', Urszula Szmatlan-Gabrys', Mariusz Ozimek’, Robert Staszkiewicz’
Academy of Physical Education in Warsaw!, Academy of Physical Education in Cracov’

Summary

Studies of power parameters’changes depending on a leading source of energy is conducted from the beginning of the

twentieth century. The presented work is based on a method of logarithmic transformation of values in order to establish
exactly the value of power at which a change in the dominant source of energy begins. The analysis was based on the
values recorded during the power WAnT. The examined group consisted of hockey-players - Polish representation up to
18 years old (U-18). As a result of the analysis four specific areas of work intensity were set which were characteristic for
the 30-s effort. Segment I reflects the 2" phase of starting acceleration. Only at this moment the level of power increment
is recorded. Segment Il reflects the anaerobic alactic capacity, for which the holding of power at the maximal level occurs.
Segment 11 reflects the power and high effectiveness of anaerobic glycolytic metabolism capacity, whereas segment IV

reflects the rate of depletion of glycolytic anaerobic capacity with increasing share of aerobic metabolism.
Keywords: anaerobic power, ice hockey, ergometric parameters.

Introduction

Player’s energetic potential constitutes a main
element determining the level of performance in
competitive sports events based on the work of
maximal intensity. Besides the methods of direct
assessment of power and capacity of particular sources
of energy, there are ergometric parameters recorded
during exercises of strictly defined metabolic character
which are also used for this purpose. Ergometric
analysis is based on the determination of characteristic
features for the correlation between power value and
time of its holding. It is obvious that high power is

maintained for relatively short period of time, whereas
low power values are maintained for relatively longer
periods of time. Both characteristics are determined by
power and capacity of particular sources of energy in
the function of work time (Toussaint, Hollander 1994).
Such situation raises a question to what extent, basing
on the present knowledge concerning biochemical and
physiological processes, ergometric and bioenergetic
parameters may be correlated. The correlation
between the value of load (P), time of work (t) or the
volume of performed work (W) during the exercise
performed on cycle-ergometer was described by
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H.Grosse-Lordemann and E.A.Miiller (1937). After
the depletion of possibilities of carrying out studies on
the basis of empirical models, scientists searched for
a system model, which might be used for the purpose
of ergometric correlation description. Parameters
of the system model possess a biological meaning,
which in the context of discussed subject, allow
for the comprehension of real metabolic processes
occurring during a physical work. According to
Morton and Hodgson (1996) a hyperbolic model
meets such criteria. The above assumption, on which a
two-element system model is based, resulted from the
conclusions reached by Monod and Scherrer (1965)
which indicate that a maximal power (which may be
maintained throughout the entire work time without
a fatigue - only theoretically though) is dependent
only on energy derived from aerobic metabolism.
The energy derived from anaerobic metabolism
constitutes the second element and is defined as
anaerobic capacity. Complete depletion of that source
results in inability to work continuation. During
the work intensity exceeding the maximal level of
power reflecting the aerobic metabolism, anaerobic
metabolism (“a”, J) and the speed of aerobic energy
supply (“b”, W) become a recorded source of energy,
which is described by the following formula: W = a
+ b x t (Monod and Scherrer, 1965) what was also
confirmed in the number of studies (Nagata et al.,
1983, Murakami et al., 1998). Morton (1990, 1997)
transferred that formula into a hyperbolic formula: W
=P (a/(P-Db), for power (P) and work (W), which
then is transferred into a linear relation: P=a/t+b,
used by: Pepper et al. (1992), Vandewalle (1992) in
their studies. The above formula was again modified
by Gaesser et al. (1990): t=a/ (P - b), who assumed
that during work performed on cycle ergometer t and
P values are respectively dependent and independent
variables. A new formula should contain separate
segments of correlation for each of the energy sources
and should take into account the kinetics of particular
energetic sources, consecutively taking over during
performed work (Morton, 1990; Talbert et al., 1991,
Green et al., 1994; Morton, Hodgsson, 1996;).
Anaerobic capacity in ergometric models is expressed
by summary work independent of rate at which
this energetic reserve is being depleted. Anaerobic
capacity is related to power and total work recorded
during the Wingate test (Vandewalle et al. 1989); it
determines the ability to perform single and repeated
work (Jenkins, Quigley 1991) of high intensity. It
is also associated with maximal values of lactate

accumulation in the blood (Hill et al. 1997) and with
sports results (Kolbe et al. 1995).

The objective of the present study was to evaluate
the assessment criteria of anaerobic capacity level
in 18-year old hockey players in 8-month training
period. The criteria were based on analysis of power
- time correlation during a 30-second work performed
at maximal intensity on cycle ergometer.

Material and methods

The study group consisted of 26 hockey players,
members of Polish National Team in ice hockey (18
years old or younger) who were also students of SMS
school in Sosnowiec. The assessment of anaerobic
capacity level based on the 30-s cycle ergometer test
was carried out in September (after the completion
of preparatory training period and before the league
play-offs), then in December after completion of the
Ist part of league play-offs, and then in March before
the 3-week direct preparation period for the World
Championship. The ergometric test was conducted
according to the following protocol: the load was
individually selected according to index of 10% of body
weight and the 5-min warm-up performed at 30% of
selected load and at frequency of 60 revolutions per 1
minute was performed before the main exercise. After
the warm-up and 3-min break, the subject began to
work at full load from the very beginning. The power
was recorded every 3 seconds during the exercise.
Analysis of results was based on an assumption that the
characteristic of the curve representing the dynamics
of power provides information concerning power and
capacity of particular sources of energy taking over
during the work of anaerobic type. On the basis of
analysis of literature (Gabrys 2000, Vandewalle et all.
1997) a characteristic for dominant sources of energy
for particular stages of 30-s exercise was established.
Additionally, each sphere of energetic metabolism was
specified in terms of the type of work (Figure 1). The
following spheres were established: maximal alactic
anaerobic power, alactic anaerobic capacity, glycolytic
anaerobic capacity I, glycolytic anaerobic capacity II
and respectively type of preparation oriented at: speed,
ability to maintain maximal speed, speed endurance of
short time (conditioned by power of glycolytic anaerobic
power and by ability to maintain work intensity within
the range of 90-98% of maximal), speed endurance
of mean time (conditioned by glycolytic anaerobic
capacity) (Gabrys 2000). The detailed analysis of the
above parameters allows for expression of power-time
correlation in the logarithmic co-ordinate system.
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Hockey players were divided into groups according
to the type of a task they had undertaken during the
game. On the base of the values change characteristics
expressed logarithmically for each period of training
the values corresponding to certain metabolic areas
were set. For this purpose the equation was used:

lgW=IgWmax-p x lgt, in which:

1gW - logarithmic value of power at which the
change of metabolism character occurs;

lgWmax - logarithmic value of maximal power in
specified metabolic sphere;

p - index reflecting the tangent of an angle of the
segment gradient in specified metabolic sphere.
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Fig. 1. The profile of changes of predominant energetistic source
during 30-s cycloergometric exercise

Logarithmic transformation of the values allowed
for the appointment of four segments of the power
change. The occurrence of segments of different
gradient verifies the domination of specified sphere
of energetic processes in respective time sections.
The depletion of metabolic volume of energy
source accompanies the elongation of work time
and influences the rate of fatigue accumulation, thus
providing information concerning the level of work
ability in the specified range of intensity. Segment I
reflects the 2" phase of starting acceleration, in which
the power reaches its maximal value after the work
resulting from overcoming the inertia resistance of
external load. Only at this moment the level of power
increment is recorded. In the remaining sections of
work, the mean power is stable (segment II) or it
decreases (segments Il and IV), proportionally to the
depletion value of energy source. Initially the level
of power decreases, and then the decline in capacity
of a leading metabolic source occurs. Segment II
reflects the alactic anaerobic capacity, for which
the holding of power at the maximal level occurs.
Segment I1I reflects the power and high effectiveness
of glycolytic anaerobic metabolism capacity, whereas
segment [V reflects the rate of depletion of glycolytic
anaerobic capacity with increasing share of aerobic

metabolism. The level of power and time expressed by
segment IV is characterised by the initiation of work
decline of submaximal intensity based on anaerobic
glycolysis. Since the time period required for complete
assessment of glycolytic anaerobic capacity is too
short, the presented test can not be useful in evaluation
of this parameter. This test may be however used
for the assessment of work ability of submaximal
intensity (Gabrys 2000, Vandevalle et al. 1989).

The mean value of speed for each and all subjects
was calculated and then the results were subjected
to mathematical analysis program Statistica 6.0
(StatSoft USA).

Results and discussion

The values of power and respective time value of
30-s work, characteristic for critical points of power
- time correlation are presented in Table 1.

Table 1

The level of power and time respective to critical points in
characteristic of power vs. time dependence

b= Points of changes of dominant metabolic sphere
£ Power [W/kg] Time [s]
Group g
§ I I 111 v I I I v
=
é 1 | 846 |12,45|12,51| not |2,87|5,87| 9,42 | not
E 2 19,02 |13,47|13,07|10,21 | 3,00 | 6,06 | 9,39 | 20,66
é 3 |10,08 13,47 | 13,15 | 11,17 | 2,95|5,83 | 7,14 | 13,77
L2 1 | 854 |11,52|11,65| 9,54 2,82 6,00 8,94 | 22,08
é% 2 9,16 |12,97|12,81|10,95|2,88|591| 9,48 | 17,78
=13 ]9,71|13,19]13,03| 9,61 |3,00|6,12| 7,97 | 24,00
=% 1 | 811 1191|1232 9,44 |2,88|6,00| 8,88 | 23,02
§ :% 2 |8,775|12,96 | 12,69 | 9,87 |2,67|6,41 | 9,04 | 22,11
£ 3 9,31 | 12,80 12,48 | 8,54 [2,99|596| 7,5 | 26,86

18-year old hockey players, members of Polish
national team, reached maximal power after 5.8 - 6.1
seconds from the beginning of work performed on
cycle ergometer, regardless of the type of task they
were to overcome during the game with exemption of
forward players, who reached Pmax after the lapse of
6.4 seconds in the test II. The rate of power increment
(so the rate of overcoming the resistance of inertia
load) is expressed by the ratio of power level to the
time within which it is reached. This increment may
be divided into tow segments: from starting point to
point 1 and from point 1 to point 2 (Table 2).

The groups of goalkeepers and back players present
with increment of power dynamics index between
points 0-1 (from 2.95 and 3.01 to 3.03 and 3.18 W/s,
respectively). Insignificant regress of this parameter
(from 3.29 to 3.11 W/s) was noted in the group of
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Table 2

The level of power dynamics in consecutive energetic
spheres established in power vs. time dependence

Dynamics of power in metabolic spheres
Group Measurement [Wi/s]
1 11 11T v
1 2,95 1,33 -0,02 0
Goalkeepers 2 3,01 1,45 -0,12 -0,86
3 3,42 1,18 -0,24 -0,54
. 1 3,03 0,94 -0,04 -0,68
Bac 2 3,18 125 | -005 | -052
players
3 3,24 1,11 -0,09 -1,85
. q 1 2,82 1,28 -0,07 -0,85
orwar 2 329 1,12 -0,1 -1,07
players
3 3,11 1,18 -0,21 -2,56

forward players after the 2" part of competition training
period and before the preparation period for World
Championship. The increment of power dynamics
between the Ist and 2" measurement (September -
December) is observed in the 2™ sphere in the group
of goalkeepers and back players. This increment is
accompanied by higher values of maximal power
values. In forward players the increment of Pmax is not
accompanied by shorter time, which might constitute
an effective transfer of power development abilities
into ability to its prompt achievement. In the sphere III,
which provides information concerning player’s abilities
of Pmax holding and which is conditioned by glycolytic
anaerobic capacity, the decline of that adaptation sphere
in goalkeepers and forward players between 2" and 3rd
measurement is observed. The measured level in back
players is stable. The above observation indicates that
the lack of Pmax increment in analysed time period in
goalkeepers and forward players is accompanied by
the drop of alactic anaerobic capacity, which in turn
conditions the ability to work at maximal intensity.
Goalkeepers present with Pmax increment (from the
value of 10.21 to 11.17 W/kg) in IV metabolic sphere
and this increment is accompanied by lower values
of power decline dynamics (from -0.86 to -0.54 W/s).
The above characteristic indicates that goalkeepers
presented with constant increase of glycolytic
anaerobic capacity, both in the area of capacity and
power. Whereas back players present with increased
rate of Pmax level decline after 2" part of league play-
offs (from the value of -0.52 to -1.85 W/s), which is
accompanied by power decline from the value of 10.95
t0 9.61 W/kg, at which aerobic metabolism takes over.
Therefore it may be stated that in this group the decline
of abilities to work at high power (basing on anaerobic
glycolysis) occurred. In the analysed time period,
the development of maximal power based on alactic
anaerobic power and capacity was not supported by

training orientated at development of adaptation to
work of glycolytic anaerobic character.

The reasons of observed changes may also be found
in unfavourable influence of high competition load on
young players: national team games, league play-offs,
Finals of Polish Juniors Championship. The above
tendency in the group of forward players is already
seen from the beginning of the 1st part of league
games. This tendency may be clearly seen in the 2™
competition period, during which the loads of games
were particularly high. The dynamics of power holding
declines from 1.07 to 2.56 W/s. The power value, at
which slow activation of aerobic metabolism takes place,
also shows lower level value (from 9.87 to 8.54 W/kg).
The above observation indicates the drop in aerobic
power in forward players and at the same time the drop
in effectiveness of work both in the sphere of glycolytic
anaerobic processes and glycolytic anaerobic processes
with increasing share of aerobic metabolism.

Conclusions

Analysis of the power - time ergometric correlation
established on the basis of parameters recorded in 30-s
exercise performed on cycle ergometer allowed to
determine specific criteria of assessment of anaerobic
capacity level in 18-year old hockey players. There
are 4 spheres of assessment of work ability performed
in conditions of anaerobic metabolism:

1 - describing the phase of starting acceleration, in
which reaching of maximal power occurs after work
resulting from overcoming of inertia external resistance.
This is the only phase of a work, during which a gradual
increment of power is observed. This phase consists
of the segment of dynamic power increase reflecting
the real overcoming of inertia external load and the
segment representing the achievement of maximal
power. The rate of power increment from the 0 to
maximal value constitutes the criterion for assessment
of starting acceleration phase.

2- describing the alactic anaerobic capacity. This
phase includes the period in which maximal work
intensity is held. Sphere II provides information
concerning hockey player’s ability to hold maximal
intensity (speed) of the movement in the characteristic
of power recorded in 30-s exercise test. The time value
of maximal power holding constitutes the criterion
for assessment of alactic anaerobic capacity.

3 - informing about player’s abilities to work at
submaximal intensity (in conditions of strong anaerobic
glycolysis). The rate of power decline index expressed
by the ratio of power decline to the time (within
which this decline occurs) constitutes the criterion for
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assessment of glycolytic anaerobic capacity level.

4 - informing about the rate of depletion of energetic
substrate characteristic for glycolytic anaerobic
metabolism and the rate of increasing share of aerobic
metabolism in energy supply. Both power and time
constitute coordinative values of the point at which the
sphere defined by the IV segment begins. This is the point
at which the work decline of submaximal intensity based
on anaerobic glycolysis begins. There is no criterion,
which would enable the reliable assessment of the rate
of glycogen depletion in the 30-s exercise test.
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ERGOMETRINIAI JEGOS IR LAIKO TARPUSAVIO SANTYKIO KRITERIJAI VERTINANT
18-MECIU LEDO RITULININKU ANAEROBINE GALIA IR PAJEGUMA
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SANTRAUKA

Galios parametry poky¢iu priklausomybés nuo
vyraujancio energijos Saltinio tyrimai atlickami jau
nuo XX a. pradzios. Pateikiamas darbas grindziamas
logaritminés verc¢iy transformacijos metodu, kai
siekiama tiksliai nustatyti galia, ties kuria pradeda
keistis dominuojantis energijos Saltinis. Analizé re-
miasi duomenimis, kurie buvo uzfiksuoti galios WAnT.
Tiriamaja grupe sudaré Lenkijos nacionalinés ledo
ritulio jaunimo komandos atstovai, ju amzius — iki
18 mety. Analizuojant buvo nustatytos keturios darbo

Tomasz Gabry$

Academy of Physical Education in Warsaw
Tel. +48 609 043 828

E-mail: tomaszek1960@02.pl

intensyvumo zonos, kurios budingos 30 s trukmés
kriiviui. I segmentas rodo antraja, greitéjimo pradzios
pradzia. Tik Siuo momentu fiksuojamas jégos lygio
sumaz¢jimas. Il segmentas rodo anaerobinj alaktini
pajéguma, kai jéga palaikoma auksciausio lygio. 111 seg-
mente pasireiSkia jéga ir didelis anaerobinio glikolitinio
metabolizmo pajégumo efektyvumas, o IV segmentas
rodo glikolitiniy anaerobiniy pajégumy issieikvojima,
kartu didéjant aerobinio metabolizmo daliai.

RaktaZodZiai: anaerobinis pajégumas, ledo ritulys,
ergometriniai parametrai.
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Ivairaus amziaus krepSininky pagrindiniai fizinio ir techninio
parengtumo rodikliai ir jy kaita

Dr. Mindaugas Balciiinas, Kestutis Matulaitis, prof. habil. dr. Stanislovas Stonkus
Lietuvos kitno kultiiros akademija

Santrauka

Atliktas 10—17 mety (keturiy amziaus tarpsniy) jaunyjy krepSininky parengtumo tyrimas yra svarbus tiek krepsinio
teorijai, tiek praktikai, nes sisteminiy, platy jaunyjy krepsininky amzZiaus tarpsni apimanciy fizinio ir techninio pa-
rengtumo kaitos tyrimy néra. Miisy tyrimo tikslas buvo nustatyti ir jvertinti krepSininky fizinio ir techninio parengtumo
rodikliy kaitq, jos kryptingumq amziaus aspektu. Tiriamqjq imtj sudaré 341 jaunasis 10—17 mety amziaus A. Sabonio
krepsinio mokyklos krepSininkas (10 m. n=56; 11 m. n=49; 12 m. n=44; 13 m. n=43; 14 m. n=37; 15 m. n=47; 16 m.
n=36, 17 m. n=29). Tyrimui atrinkti geriausi zaidéjai, kurie dalyvauja Lietuvos moksleiviy krepsinio lygos varzybose.
Testavimas atliktas 2007 m. sausio ménesi, varzyby laikotarpiu.

Tirty jvairaus amziaus krepSininky greitumo jégos (Suoliavimo aukstyn) ir greitumo (20 m bégimo) testy rodikliai
atitiko gero arba labai gero parengtumo lygio rodiklius ir buvo geresni uz kity Saliy autoriy gautus analogisky testy
rodiklius. Techninio parengtumo (judesiy greitumo ir stabilumo) testo rodikliai taip pat atitiko gerq arba labai gerq
parengtumq. Metimy § krepsi ir baudos metimy testy rodikliai atitiko vidutini parengtumo lygi. Tirty jvairaus amziaus
krepsininky greitumo jégos ir greitumo testy rodikliai su amziumi nuosekliai geréjo: 57 % greitumo jégos ir 71 %
greitumo testy rodikliy prieaugis buvo statistiskai reiksmingas (p < 0,05). Techninio parengtumo rodikliai kito nenuo-
sekliai: tik 28 % judesiy tikslumo ir pastovumo bei 42 % baudos metimy ir metimy, § krepsi testy rodikliy prieaugis
buvo reiksmingas (p < 0,05). Techninio parengtumo testy rodikliy prieaugis pastebimai sulétéjo pradedant 15-aisiais
zZaidéjy amZiaus metais.

RaktaZodziai: jaunieji krepsininkai, fizinis parengtumas, techninis parengtumas, rodikliy kaita, Zaidéjy amzZius.

Ivadas

Daugiamecio jaunyjy krepsininky sportinio rengi-
mo veiksmingumas priklauso nuo daugelio salygiSkai
nesusijusiy, didaktiniy salygu:

* bendrojo ir specialiojo rengimo pradzios ir
santykio;

* sportinio rengimo vyksmo struktiiros, turinio ir
jo kryptingumo;

* krepSininky tobul¢jimo, fizinio, techninio, tak-
tinio parengtumo kaitos désningumuy;

* sportinio rengimo individualizavimo;

* netradiciniy, veiksmingy sportinio rengimo
metody, priemoniy taikymo.

I$skirtinis sportinio rengimo veiksmingumo
veiksnys yra kokybiskas sportinio rengimo vyksmo
valdymas, o bitina krepSininky parengtumo salyga
— parengtumo kaitos pazinimas, koreguojamas spor-
tinio rengimo vyksmas.

Svarbiausi krepSininky sportinio parengtumo
pozymiai yra fizinis ir techninis parengtumas, kurio
svarba ir reik§me {vairiais daugiamecio rengimo
amziaus tarpsniais yra skirtinga, kinta (Klimonto-
wize, 1999; Buceta, Killik, 2000; Leonardo ir kt.,
2002; Butautas, 2002; Bal¢itinas, 2005, ir kt.). Todél
aktualu atsakyti | klausimus:

1. Koks yra jvairaus amziaus krepsininky fizinio
ir techninio parengtumo lygis?

2. Ar brestanciy krepSininky svarbiausiy fiziniy
ypatybiy ir kompleksiniy geb¢jimy bei techninio pa-
rengtumo kaita atitinka gero parengtumo krepsSininky
fizinio ir techninio parengtumo tendencijas?

Tyrimo tikslas — nustatyti ir jvertinti krepSininky
fizinio ir techninio parengtumo rodikliy kaita, jos
kryptinguma amziaus aspektu.

Tyrimo objektas — fizinis ir techninis jaunyjy
krepsininky parengtumas ir jo kaita.

UZdaviniai:

1. Nustatyti ir jvertinti {vairaus amziaus krepsi-
ninky fizinio parengtumo rodiklius.

2. Nustatyti ir jvertinti jvairaus amziaus krepsi-
ninky techninio parengtumo rodiklius.

3. Atlikti rodikliy kaitos analizg krepSininky am-
ziaus aspektu.

Tyrimo aktualumas. Kadangi néra sisteminiy,
platy jaunyjy krepSininky amziaus tarpsni apimanciy
fizinio ir techninio parengtumo kaitos tyrimuy, atliktas
10—17 mety keturiy amziaus tarpsniy jaunyjy krepsi-
ninky parengtumo tyrimas yra svarbus tiek krepsinio
teorijai, tiek praktikai. Gauti tyrimo duomenys bus
pamatiniai rengiant jvairiy amziaus tarpsniy krep-
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Sininky sportinio rengimo programas. KrepS$inio
treneriams jie bus geras orientyras tiek vertinant
savo auklétiniy parengtuma, tiek sudarant konkrecios
sporto mokyklos sportinio rengimo programas.

Tyrimo metodai ir organizavimas

Iskeltiems uzdaviniams sprgsti buvo taikomi Sie
metodai: testavimo, matematinés statistikos analizés.

Testavimas. KrepSininky parengtumui nustatyti
buvo atliekami fizinio ir techninio parengtumo testai.

Greitumo jéga (Soklumas) vertinta trimis skir-
tingo pobiidZio Suoliy testais (Brittenham, 1996;
Ugarkovic ir kt., 2002; Stonkus, 2002; Apostolidis ir
kt., 2004; Skernevicius, 2004; Balcitinas, 2005):

1. Suolio i aukstj nusokant nuo 40 cm pakylos
(rankas laikant ant liemens) testu (testo rezultatas —
geriausias bandymas i§ trijy).

2. Suolio j aukstj i§ vietos be ranky mosto (ran-
kas laikant ant liemens ir Suolj pradedant i$ statinés
padéties, kelio sanario kampas 90°) testu (testo re-
zultatas — geriausias bandymas i$ trijy).

3. Suolio i aukstj i§ vietos mojant rankomis testu
(testo rezultatas — geriausias bandymas i$ trijy).

Suoliai buvo atliekami ant KISTLER tenzoplokstés.

Lokomocinis greitumas nustatytas 20 m bégimo
iS auksto starto testu (Brittenham, 1996; Stonkus,
2002; Apostolidis ir kt., 2004; Bal¢itinas, 2005). Testo
rezultatas — geriausias laikas i8 triju bandymuy. Laikas
matuotas elektroniniu matuokliu ,,Newtest*.

Greitumas ir koordinacija nustatyti gynéjo loko-
mocijos testu (Brittenham, 1996; Balcitinas, 2005).
Testo rezultatas — geriausiy dviejy bandymuy sugaisto
laiko nurodytam keliui jveikti suma.

Kamuolio varymo jgudZiy kokybé nustatyta
kamuolio varymo testu (Johnson, Nelson, 1986;
Stonkus, 2002). Testo rezultatas — geriausias sugaistas
laikas testui atlikti.

Judesiy, veiksmy pastovumas ir tikslumas
esant gana intensyviam fiziniam kriviui jvertinti
1 minutés metimy { krepsj testu (BalCitinas, 2005).
Testavimo eiga: tiriamieji meté kamuolj i krepsj pa-
eiliui i§ 3 viety (artimo, vidutinio ir tolimo nuotolio)
1 minutg, po kiekvieno metimo nubégdami atbulomis
iki vidurio linijos (1 pav.), tada i kita metimo vieta,
kamuolj perduodavo po krepsiu stovintis partneris.
Testo rezultatas skaiciuotas tikslius metimus verciant
taskais ir juos susumuojant: tikslus metimas is tolimo
nuotolio — 3 taskai, i§ vidutinio nuotolio — 2 taskai,
i$ artimo nuotolio — 1 taskas.

Judesiy pastovumas ir tikslumas nustatyti
30 baudos metimy testu (XKenesnsik,1984; Stonkus,
2002). Testo rezultatas — tiksliy metimy skaicius.

1 pav. 1 min metimy { krep§j testas

Matematinés statistikos analizé. Sisteminant gau-
tus duomenis buvo apskaiiuotas aritmetinis vidurkis,
standartinis nuokrypis, vidurkiy skirtumo reik§mingu-
mas pagal Stjudento ¢ nepriklausomy im¢iy kriterijy.
Skirtumas su galima mazesne nei 0,05 paklaida buvo
vertinamas kaip statistiSkai patikimas (p < 0,05).

Tiriamieji. Tiriamaji imt{ sudaré 341 jaunasis
10—17 mety amziaus A. Sabonio krepSinio mokyklos
krepSininkas (10 m. n=56; 11 m. n=49; 12 m. n=44;
13 m. n=43; 14 m. n=37; 15 m. n=47; 16 m. n=36;
17 m. n=29). Tyrimui atrinkti geriausi zaidéjai, kurie
dalyvauja Lietuvos moksleiviy krepSinio lygos var-
zybose. Testavimas atliktas 2007 m. sausio ménesj,
varzyby laikotarpiu.

Tyrimo rezultatai ir jy aptarimas

Greitumo jéga — viena i§ svarbiausiy krepSininky
fiziniy ypatybiy. Ja objektyviai nustatyti ir {vertinti
galima Suolio aukstyn testais (Matavulj, Kukolj,
2001). Greitumo jégos kaita labai priklauso nuo
krepsSininky amziaus. Galimas netgi Suolio aukscio
sumaz¢jimas. Tai biidinga brendimo laikotarpiui
ir dazniausiai merginy Siems fiziniams rodikliams
(Kellis ir kt., 1999).

Maisu tirty krepsininky Suolio { aukstj testy rodikliai
nuosekliai didéjo (2 pav.). Analizuojant Suolio aukstyn
nusokus nuo pakylos testo rezultatus nustatyta, kad
didziausias vidutinis Suolio auksc€io prieaugis yra tarp
14 ir 15 mety tiriamyjy (nuo 32,7 iki 35,7 cm; Zr. lent.).
Sis rodikliy prieaugis buvo statistiskai reik§mingas
(p < 0,05). Taip pat statistiSkai patikimai skyrési 10
ir 11 mety bei 12 ir 13 mety krepSininky vidutiniai
Suolio auksti rodikliai (p < 0,05).

Tirty krepSininky greitumo jégos rodikliai buvo
geresni uz bendraamziy i§ Graikijos tokiy pat testy ro-
diklius: 13 mety lietuviy vidutinis rodiklis —31,6 cm,
graiky — 28,5 cm, 14 mety lietuviy — 32,7 cm, grai-
kuy — 31,4 cm, 15 mety lietuviy — 35,7 cm, graiky —
32,3 cm, 16 mety lietuviy — 36,3 cm, graiky — 34,8 cm
ir t. t. (Kellis ir kt., 1999).
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Pastaba: * — statistiSkai reikSmingas rodikliy skirtumas, lyginant
greta esanciy amziaus grupiy rodiklius (p < 0,05).

2 pav. lvairaus amziaus krepSininky Suolio i auksti nuSokus nuo
40 cm pakylos testo rodikliai

Suolio j aukstj i§ statinés padéties be ranky mosto
testo rodikliai iSskirtinai rodo koju tiesiamyjy rau-
meny greitumo jéga. Nagringjant aStuoniy skirtingy
amziaus grupiy tiriamuyjy Sio testo rodiklius paaiskéjo,
kad desimtmeciy berniuky testo rodikliai buvo geres-
ni uz vienuolikameciy. Taip pat buvo nustatyti statis-
tiSkai reikSmingi skirtumai, lyginant 11 ir 12 mety, 12
ir 13 mety, 13 ir 14 mety bei 14 ir 15 mety amziaus
tiriamyjy rodiklius (3 pav.).
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Pastaba: * — statistiSkai reikSmingas rodikliy skirtumas, lyginant
dvi amziaus grupes (p < 0,05).

3 pav. [vairaus amziaus krepSininky Suolio { aukstj i§ statinés
padéties be ranky mosto testo rodikliai

Ir Sio testo musy tirty krepsSininky vidutiniai
rodikliai geresni uz Graikijos Zaidéjy: atitinkamai
13 mety — 30 ir 27,5 cm, 14 mety — 32,2 ir 30,8 cm,
15mety—35,4ir31,1 cm, 16 mety — 36,6 ir 32,2 cm
ir t. t. (Kellis ir kt., 1999). Miisuy tirty jaunyjuy krep-
Sininky Sio testo rodikliai pranoko ar buvo panasis
1 kity autoriu pateiktus rodiklius: penkiolikmeciy
krepSininky Suolio i aukstj be ranky mosto vidutinis
rodiklis — 33,1 cm (Santo, Janeira, Maia, 1997),
15-16 mety — 39,3 cm (Ugorkovi¢, Matavulj ir kt.,
2002), astuoniolikmeciy krepSininky — 39,8 cm
(Apostolidis, Nassis ir kt., 2004).

Panasiis buvo ir Suolio mojant rankomis testo ro-
dikliai. Buvo nustatytas statistiSkai nereikSmingas 10
ir 11 mety zaidéjy rodikliy mazéjimas (p > 0,05) bei
statistiSkai patikima 12 ir 13 mety, 14 ir 15 mety, 15 ir

16 mety bei 16 ir 17 mety jaunyjy krepsininky rodikliy

kaita (p < 0,05; 4 pav.). Misu tirty zaidéjy Sio testo
vidutiniai rodikliai buvo pranasSesni tiek uz Graikijos
bendraamziy (Kellis ir kt., 1999), tiek ir uz kity Saliy
tyréju pateiktus vidutinius rodiklius: penkiolikmeciy
krepSininky — 36,9 cm (Santo ir kt., 1997), astuonio-
likmeciy — 49,1 cm (Apostolidis ir kt., 2004).
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Pastaba: *- statistiskai reik§mingas rodikliy skirtumas, lyginant
dvi amzZiaus grupes (p < 0,05).

4 pav. lvairaus amziaus krepSininky Suolio | auk$ti mojant
rankomis testo rodikliai

Nagrinéjamos fizinés ypatybés svarba zaidimo
veiksmingumui pabrézia Hoffmanas, Tanenbaumas ir
kt. (1996). Jie nustate stipry koreliacini rysi (r=0,58)
tarp greitumo jégos (Suolio i aukst] i§ vietos) testy ir
per rungtynes atlickamy Zaidimo veiksmu, susijusiy
su §ia fizine ypatybe.

Viena svarbiausiy greitumo fizinés ypatybés ap-
raiSky zaidziant krepsinj yra lokomocinis greitumas.
Jam ugdyti per krepSininky pratybas, be iprasty
greitumo lavinimo pratimy, reikia specialiy stimuly,
skatinan¢iy maksimalias pastangas ir biitiny salygu
toms pastangoms jgyvendinti (Buceta, Killik, 2000;
Skurvydas, 1999, ir kt.).

Maisy tirty krepSininky Sio testo rodikliai su am-
ziumi nuosekliai ger¢jo (5 pav.), o 12—16 m. tirlamyjy
siy rodikliy skirtumas buvo statistiskai reikSmingas
(p > 0,05).

Didziausias prieaugis nustatytas, lyginant 14 ir
15 mety krepSininky 20 m bégimo testo rodiklius

SERUNDES
—
*

Amiius

Pastaba: * — statistiskai reikSmingas rodikliy skirtumas, lyginant
dvi amziaus grupes (p<0,05).
5 pav. [vairaus amZiaus krep$ininky 20 m bégimo rodikliai
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(-0,2 s; p < 0,05), maziausias — 16 ir 17 mety krep-
Sininky (—0,03 s; p > 0,05; Zr. lent.).

Palyginus musy ir kity autoriy pateiktus Sio testo
rodiklius nustatyta, kad visy amziaus grupiy rodikliai
atitiko gero ar labai gero parengtumo lygi (Stonkus,
2003). Misy tirty zaidéjuy vidutiniai rodikliai buvo
geresni uz kity autoriy pateiktus jvairaus amziaus
zaidéjuy Sio testo vidutinius rodiklius: keturiolikmeciy
krepsininky — 3,27 s (OKenesnsik, 1984), penkiolikme-
¢iu—3,00 s (Gore, 2000) ir 3,18 s (Santo ir kt., 1997),
SesSiolikmeciy— 3,2 s (Skernevicius ir kt., 2004). Netgi
gero parengtumo 17-21 mety krepSininky vidutinis
rodiklis — 3,08 s (Stonkus, 2002), vidutiniai tenisinin-
ky testo rodikliai: 15 mety — 3,15s, 17 mety — 05 s
(Miuler ir kt., 1999), taip pat buvo prastesni uz miisy
tirty krepsSininky rodiklius.

Lokomocinj greituma, i§ dalies greitumo istver-
mes fizinés ypatybés iSugdymo lygi ir krepSininky
specifinio judéjimo ginantis igiidziy kokybeg parodé
judéjimo pristatomuoju zingsniu testo rodikliai.

Geriausias $io testo vidutinis rezultatas (sumuojant
dviejy geriausiy bandymy laika) yra 16 mety zaidejy —
15,5 s (6 pav.), o metais vyresniy zaidéjy — 15,7 s, nors
skirtumas ir néra statistiSkai reikSmingas (p > 0,05).
Graikijos jaunuciy rinktinés zaidéjy analogisko testo vi-
dutinis rodiklis — 16,58 s (Apostolidis ir kt., 2004). Visy
kity amziaus grupiy rezultatai atitiko gera arba labai
gera parengtumo lygj, lyginant su literattiroje pateiktais
rodikliais (Jonson, Nelson, 1986, Ljach, 2007).
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Pastaba: * — statistiSkai reikSmingas rodikliy skirtumas, lyginant
dvi amzZiaus grupes (p < 0,05).

6 pav. [vairaus amziaus krep$ininky judéjimo pristatomuoju
zingsniu testo rodikliai

StatistiSkai reik§mingas skirtumas nustatytas, ly-
ginant 11 ir 12 mety, 13 ir 14 mety bei 14 ir 15 mety
krepSininky Sio testo rodiklius. Tai gana aiskiai pa-
rodo sensityvinio greitumo fizinés ypatybés lavinimo
periodo ijtaka ir kryptinga sportini rengima aptaria-
muoju laikotarpiu.

Judesiy tikslumui ir greitumui, jy pastovumui nu-
statyti ir {vertinti buvo atlickamas kamuolio varymo
aStuonetu testas (7 pav.). I§ gauty rodikliy matyti,
jog didziausias prieaugis buvo tarp 12 ir 13 mety bei
14 ir 15 mety (atitinkamai 0,6 ir 0,4 s). Siy amZiaus
grupiy zaidéjy vidutiniai rodikliai skyrési statistiskai
reikSmingai (p <0,05). Visy amziaus grupiy §io testo
rodikliai atitiko gera arba labai gera parengtumo lygi
(Jonson, Nelson, 1986, Ljach, 2007).

Lentele

Ivairaus amZiaus krepSininky fizinio ir techninio parengtumo testy vidutiniai rodikliai, kvadratinio nuokrypio ir rodikliy
skirtumo reik§mingumo (p) reikSmés

AmzZius 1 testas 2 testas 3 testas 4 testas 5 testas 6 testas 7 testas 8 testas

10 m. 27,14+ 4.4 2523+49 31,28 +4,4 3,75+£0,2 9,69 £0,9 450+ 1,3 13,07+ 5,5 19,66 + 1,6
p reik§mé 0,001* 0,353 0,232 0,003* 0,174 0,000* 0,026* 0,067

11 m. 28,44 + 3,639 24,37 £ 4,089 30,88 £3,266 | 3,71 +£0,148 | 9,75+0,641 | 5,86+2,007 | 13,63 +3,957 | 19,64 +1,135
p reik§mé 0,636 0,030* 0,177 0,106 0,786 0,921 0,494 0,049*

12 m. 29,42 + 4,267 27,68 +4,361 33,38 +5,304 | 3,59+0,188 | 9,47+0,650 | 6,54+1,899 | 14,49+4,523 | 18,70+ 1,632
p reikSmé 0,032* 0,010% 0,000% 0,001* 0,000% 0,027* 0,006* 0,647

13 m. 31,46 +4,818 29,97 £4,213 37,38+5,365 | 3,46+0,184 | 8,83+0,553 | 7,53+2,315 | 17,42 +5,451 18,54 £ 1,759
p reik§mé 0,171 0,010* 0,054 0,004* 0,826 0,510 0,319 0,015*

14 m. 32,74+ 5,115 32,23 + 5,025 39,50+ 6,254 | 3,35+0,194 | 8,81 +£0,541 | 7,84+2,770 | 18,37+4,612 | 17,68 + 1,954
p reik§me 0,003* 0,001* 0,000* 0,000% 0,000* 0,004* 0,000* 0,000*

15 m. 35,73 + 4,182 35,47 +£3,511 44,41+4,193 | 3,160,117 | 8,37+0,429 | 9,67 +3,295 | 22,873,473 | 15,59+ 1,092
p reik§mé 0,583 0,214 0,019* 0,005* 0,676 0,200 0,879 0,899

16 m. 36,32 + 3,396 36,64 + 3,335 46,92 £3,050 | 3,07+0,102 | 832+0,555 | 8,62+2,291 | 22,71 +4,361 15,55+1,158
p reikSmé 0,100 0,138 0,005* 0,265 0,237 0,334 0,542 0,577

17 m. 38,37 + 4,644 38,54 + 4,893 51,00+ 5,634 | 3,040,117 | 8,15+0,394 | 9,40+3,000 | 23,44 +3,652 | 15,74+1,135

Paaiskinimai:

1 testas — Suolio | auksti nusokant nuo pakylos (40 cm) testo rodikliai (cm); 2 testas — Suolio j aukstj be ranky mosto testo rodikliai (cm);
3 testas — Suolio | auksti mojant rankomis testo rodikliai (cm); 4 testas — 20 m bégimo testo rodikliai (s); 5 testas — Kamuolio varymo testo
rodikliai (s); 6 testas — 1 min metimy, § krepsi testo rodikliai (tiksliy metimy skaicius); 7 testas — Baudos metimy testo rodikliai (tiksliy
metimy skaicius); 8 testas — Judéjimo pristatomuoju zingsniu testo rodikliai (s).
p reiksmé — amziaus tarpsniy rodikliy skirtumo patikimumo reik§mingumo lygmuo (kai p — 0,05).
* — statistiskai reikSmingas rodikliy skirtumas, lyginant dvi amzZiaus grupes (p < 0,05).
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Pastaba: * — statistiSkai reikSmingas rodikliy skirtumas, lyginant
dvi amziaus grupes (p<0,05).

7 pav. [vairaus amziaus krep$ininky kamuolio varymo testo
rodikliai

12—15 mety krepSininkams geriausiai lavéja
zaidéjuy lokomociniai geb¢jimai ir juos lemiancios
fizinés ypatybés, tokios kaip greitumas, koordinacija,
vikrumas, nes tokio amziaus zaidé¢jams kamuolio
varymas, net ir nuolat keic¢iant krypti, nesudaro
papildomy sunkumy, kamuolio varymo jgtdziai jau
gana tvirtai susiformave, o nuolat ugdomos fizinés
ypatybés igalina greiciau ir kokybiskiau atlikti tech-
nikos veiksmus. Sio testo rodiklio esminis, pozityvus
pokytis yra svarbus jaunuyju krepSininky specialiojo
fizinio (greitumo, specialioji iStverm¢) ir techninio
(kamuolio varymas) parengtumo pazangos pozymis:
Sis natiiralusis testas (Bouchard, 1986, 1997) atitinka
krepsinio zaidimo per rungtynes pobiidi, yra vienas
i§ visapusisko specialiojo krepSininky parengtumo
nustatymo ir jvertinimo testy (Stonkus, 1985, 2002,
Apostolidis ir kt., 2004, ir kt.).

Kamuolio varymo testo rodikliy esminé kaita
svarbi ir tod¢l, kad tarp kamuolio varymo testo ir
zaidimo per rungtynes rodikliy taip pat yra stiprus
(r=0,641) koreliacinis rySys.

Kamuolio metimai i krepsj — svarbiausias techni-
kos veiksmas zaidziant krepSinj, tod¢l jam mokyti ir
tobulinti skiriamas i$skirtinis démesys, svarbu ir tai,
kad tarp metimy i krepsi testo ir zaidimo per rungty-
nes rodikliy yra stiprus (r = 0,722) koreliacinis rysys
(Brandao, Janeira, Neta, 2000).

Misy atlikta metimy | krepsi rodikliy analizé
amziaus aspektu atskleide ir kai kurias daugiamecio
krepsSininky rengimo problemas.

Vertinant gautus 1 min metimy i krep$i testo
duomenis buvo nustatytas statistiskai reikSmingas
prieaugis, lyginant 10 ir 11 mety, 12 ir 13 mety bei
14 ir 15 mety jaunyju krepsSininky rodiklius (p <
0,05; 8 pav.).

Tai rodo krepsininky techniniam rengimui skiria-
mo laiko ir taikomy programy veiksminguma, taciau
16 ir 17 mety tiriamyjy rodikliy sumazéjimas (15 m.
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Pastaba: *- statistiskai reik§mingas rodikliy skirtumas, lyginant
dvi amziaus grupes (p < 0,05).

8 pav. [vairaus amziaus krepSininky 1 min metimy i krepsi
testo rodikliai

krepsininky metimy i krepsi testo rodiklis — 9,67 tas-
ko, 16 m. — 8,62 tasko ir 17 m. — 9,4 tasko) skatina
ieskoti tokios metimy i krepsi rodikliy kaitos priezas-
¢iy. PanasSios tendencijos ir baudos metimy { krepsi
testo rodikliy: metimy tikslumo rodikliai nuosekliai
ger¢ja iki 15 mety, vélesniais metais Sie rodikliai
nebegeréja arba net blogéja (9 pav.). 12—-14 mety
krepsininky baudos metimy tikslumo rodikliy prieau-
gis buvo 28 %, o 15—17 m. tarpsniu rodikliai ger¢jo
vos 2 % ar net sumazg¢jo (atitinkamai baudos metimy
tikslumas 15 m. — 76 %, 16 m. — 75 %). Nors gauti
rodikliai ir atitinka modelinius jaunyjy krepSininky
rodiklius: realaus modelio — 72 % (Stonkus, 2002), o
idealaus 15—16 mety zaidéjy modelio — 79 %, prastas
septyniolikmeciy baudos metimy rodiklis dar labiau
i8ryskeéjo, palyginus ji su 2008 m. Pekino olimpinése
zaidynése pasiektais vyry komandy rodikliais: Kini-
jos 82 %, Angolos 79 %, Lietuvos 78 %.

TIK5L05 BALDOS METINAI
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Pastaba: * — statistiSkai reikSmingas rodikliy skirtumas, lyginant
dvi amziaus grupes (p < 0,05).

9 pav. [vairaus amziaus krepSininky baudos metimy testo
rodikliai

Apibendrinant gautus rezultatus pazymétina,
kad tiriant jvairaus amziaus jaunyjy krepSininky
fizinj parengtuma buvo nustatyta rezultaty geréjimo
tendencija tirty zaidéjy amziaus aspektu, be to, visy
tirty fiziniy ypatybiy (greitumo, greitumo jégos,
jégos greitumo) iSugdymo lygis atitiko gera arba
labai gera parengtuma, taip pat taikyty testy rezul-
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tatai buvo geresni nei kity Saliy jaunyju krepsSininky
analogisky testy rodikliai. Nors nustatyta techninio
parengtumo rodikliy nuosekli augimo tendencija,
taCiau 15—17 mety amzZiaus tarpsniu buvo uzfiksuotas
rodikliy augimo sulétéjimas, o atskirais atvejais ir
rezultaty blogéjimas (lyginant 15 ir 16 mety krep-
Sininky metimy i krepsi testo rodiklius; p>0,05).
Nustatyta maziau statistiSkai reikSmingy rodikliy
prieaugiy, lyginant atskiry amziaus grupiy krepsinin-
ky rodiklius: patikimai skyresi 12 ir 13 mety bei 14 ir
15 mety krepsininky kamuolio varymo testo rodikliai,
reikSmingai skyresi 10 ir 11 mety, 12 ir 13 mety bei
14 ir 15 mety krepSininky baudos metimy ir 1 min
metimy i krepsi testy rodikliai.

ISvados

1. Tirty jvairaus amziaus krepSininky greitumo
jégos (Suolio i auksty) ir greitumo (20 m bégimo) testy
rodikliai atitiko gero arba labai gero parengtumo lygio
rodiklius ir buvo geresni uz kity Saliy autoriy gautus
analogisky testy rodiklius.

2. Techninio parengtumo (judesiy greitumo ir sta-
bilumo) testo rodikliai taip pat atitiko gera arba labai
gera parengtuma. Metimy { krepsi ir baudos metimy
testy rodikliai atitiko vidutini parengtumo lygi.

3. Tirty jvairaus amziaus krepSininky greitumo jé-
gos ir greitumo testy rodikliai su amziumi nuosekliai
geréjo: 57 % greitumo jégos ir 71 % greitumo testy
rodikliy prieaugis buvo statistiSkai reik§Smingas (p <
0,05). Techninio parengtumo rodikliai kito nenuo-
sekliai: tik 28 % judesiy tikslumo ir pastovumo bei
42 % baudos metimy ir metimy i krep$i testy rodikliy
prieaugis buvo reikSmingas (p <0,05). Techninio pa-
rengtumo testy rodikliy prieaugis pastebimai sulétéjo
pradedant 15-aisiais zaidéjy amziaus metais.
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MAIN INDICES OF DIFFERENT AGE MALE BASKETBALL PLAYERS’ PHYSICAL AND TECHNICAL
PREPAREDNESS LEVEL AND THEIR DYNAMICS

Dr. Mindaugas BalCiiinas, Kestutis Matulaitis, Prof. Dr. Habil. Stanislovas Stonkus

Lithuanian Academy of Physical Education

SUMMARY

The purpose of our research was to evaluate
and compare the levels of physical and technical

preparation among male basketball players according
to their chronological age. The sample consisted of
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341 basketball players, ranging from 10 to 17 years
old of Sabonis basketball school in Kaunas ((10 y. n=
56; 11y. n=49; 12 y. n=44; 13 y. n=43; 14 y. n= 37,
15y.n=47; 16 y. n=36; 17 y. n=29). Testing has been
performed in the year 2007, during the competitive
period of one year cycle preparation. For the evaluation,
an electronic contact mat, ,,Newtest™ sensors system
and chronometer were used. A series of following tests
were performed: three vertical jumps (squat jump (SJ),
countermovement jump (CMJ), drop jump (DJ)), 20
metres sprint, side-step movement, ball dribbling, 1
min. shooting and free throws tests. A one-way analysis
of variance was used for the comparison of the height
of the jumps among different age athletes. The results,
as was expected, revealed statistically significant
differences in the height of the jumps and results of 20
m. sprint among different ages (p<0.05). Generally, an
increasing tendency was observed in the all test applied
in relation to chronological age, except 1 min. shooting
test where decrease of the indices has been noticed
comparing results of the 15 - 16 years old players. The
speed strength (vertical jump test) and speed (running
test 20 m) test indices of different age basketball

Stanislovas Stonkus

Lietuvos kiino kultiiros akademija

Sporto g. 6, LT-44221 Kaunas

Tel. +370 37 302 636, faks. +370 37 204 515
El pastas: zurnalas@lkka.lt

players corresponded to the indices of good or excellent
preparedness level, and they were better than indices
obtained by authors in other countries during parallel
tests performed. The technical training test indices
(movement velocity and stability) also corresponded
to the indices of good or excellent preparedness. The
indices of basketball shooting and free throw shooting
tests corresponded to the medium level of preparedness.
The speed strength and speed test indices of different
age basketball players surveyed were improving
consistently with their age: the increase in indices of
57 percent speed strength tests and 71 percent speed
tests was statistically significant (p<<0.05). The indices
of technical training were changing inconsistently: the
increase in indices of only 28 percent of movement
accuracy and stability tests and 42 percent of free
throw and basketball shooting tests was significant
(p<0.05). The increase in technical training indices of
basketball players slowed down markedly at the age
of 15 years.

Keywords: young basketball players, physical
fitness, technical preparation, dynamic of the indices,
players age.

Gauta 2008 11 23
Patvirtinta 2009 03 20

Some aspects of individual sport athletes’
psychological preparation for the Beijing Olympic Games

Assoc. Prof. Dr. Ramuné Zilinskiené', Ieva Giréyté?
Vilnius University', Lithuanian Olympic Sport Centre’

Summary

The aim of the present research was to evaluate the psychological preparation of the athletes of individual sports

to the Beijing OG, to identify the problems in this area and to recommend some possible ways of the problem solving.
The objectives were as follows: to find out what percentage of individual sports athletes during their preparation to
the Beijing OG addressed sport psychologists (SP), if the work with SP met the athletes ‘ expectations, if they missed
the support of SP, what were the reasons, to identify the athletes 'need for psychological training, to compare collected
data with the research carried out in 2000, to propose some possible ways for solving the problems of psychological
training. The pen-and-pencil questionnaire was prepared and distributed among the athletes of individual sports of
Lithuanian Olympic delegation immediately after the Olympic Games of Beijing. There were 30 athletes who responded.
The questionnaire was also prepared for the sport psychologists, four sport psychologists responded, all of them had
worked with the athletes of the Olympic team). The questionnaire asked how many athletes of individual sports, the
members of the Beijing Olympic delegation, had addressed them during the years 2005 — 2008. The qualitative and
quantitative analysis was carried out.

Conclusions. In the process of the preparation for the Beijing OG, 30,5% athletes of individual sports addressed
SP, and the majority of them had their expectations about the work with SP fulfilled. The athletes who missed SP's help,
did not received it because of the shortage of information and inaccessibility of SP. The majority of individual sport
athletes confirm their need for psychological training: they state that SP-counsellor should work in the team and that
they would participate in workshops and trainings. In comparison to the year 2000, in 2008 there are significantly more
athletes of individual sports who addressed SP in the process of their preparation to the OG. There is a significantly
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lower percentage of the athletes who think that a SP — counsellor must work in the team. The athletes * need for the
theoretical and practical psychological training has remained on a similar level. Aiming to solve identified problems,
recommendation is to improve SP qualifications, to include SP into the athletes ‘ assisting team, to improve psychological
education of athletes and coaches, to look for more attractive forms how to educate and present information. It would
be optimal to start psychological training of athletes in younger age.

Keywords: individual sports, psychological preparation, Olympic participation.

Introduction

Olympic Games is the peak of an athletes® career,
the most responsible moment, and athletes spare
long years preparing themselves for it (Blumenstein,
Lidor, 2007). During the Olympic Games, an athlete
is expected to achieve his/her best, great pressure falls
on him with the eyes of the whole world pointed at him
(Karoblis, 1999; Miskinis, 2005). The methodologies
and technologies of the athletic training are in fast
development nowadays and they allow the athletes
to achieve particularly high results. The best athletes
achieve quite equal results, there are not many
obvious leaders, the victory is determined by split
seconds. In this situation, it is commonly agreed that
the psychological preparation (i.e. the ability to resist
the pressure before the competition the particular
moment) becomes the critical factor which gives
the supremacy (Andersen, 2000; Boen, De Cuyper,
2007). The specificity of individual sports is that full
responsibility for performance falls on athlete, thus
the psychological preparation is extremely important.
The majority of authors press that psychological
preparation is an equivalent component of the
athletic training together with physical, technical
and tactical, and all these components are closely
linked together (Malinauskas, 2006; Blumenstein,
Lidor, Tenenbaum, 2007). In most countries with
old sporting traditions and high performance results,
psychological preparation is an integral part of the
sports preparation — in individual as well as in team
sports (Blumenstein, Lidor, Tenenbaum, 2005).

The majority of authors state that psychological
preparation, like all other components of the athletic
preparation requires long-term and consistent efforts
(Blumenstein, Lidor, 2007; Hodge, Hermansson,
2007; Weinberg, Gould, 2007; Orlick, 1990). An
athlete must develop his mental skills — relaxation,
imagery, concentration of attention, goal setting,
positive thinking, cognitive reframing, etc — up to the
level when these skills become automatic and may be
employed in the conditions of most intensive stress,
1.e. in competitional situations (Blumenstein, Lidor,
Tenenbaum, 2005). Furthermore, an athlete meets the
personal ant interpersonal problems, and they may
become the obstacles in seeking for high level results
(Stambulova, 1999). Thus, psychological preparation

requires consistent joint efforts of an athlete, a sport
psychologist and a coach.

Topicality. Mental, or psychological training/
preparation usually is emphasized more intensively
right after the Olympics, because the athletes often
blame the shortage of psychological training for their
failures. However, there are only some cases of research
on high performance athletes psychological preparation
process in Lithuania. In year 2000 a research was carried
out on individual sport athletes — the members of the
Olympic team and their coaches’ motivation to seek for
psychological assistance and increase psychological
competence (Urmuleviciiite, 2000).

The aim of the research was to evaluate the
psychological preparation of individual sports*
athletes to the Beijing OG, to identify the problems
in this area and to recommend some possible ways
for the problem solving.

The objectives.

1. To find out what percentage of individual sports
athletes during their preparation to the Beijing OG
addressed sport psychologists (SP), if the work with
SP met the athletes expectations; if they missed the
support of SP, what were the reasons.

2. To identify the athletes’ need for psychological
training.

3. To compare collected data with the research
carried out in 2000.

4. To propose possible ways of solving problems
of psychological training.

Object of research: psychological preparation of
individual sports‘ athletes® to the Beijing OG.

Hypothesis: psychological preparation of individual
sports* athletes® to the Beijing OG was not systematic
and integrated to the overall preparation process.

Organisation and methods of the research

The descriptive research was carried out and the
method of paper-and-pencil questionnaire was used.
Based on methodical requirements of the questionnaire
(2000) the original questionnaire was constructed. The
following groups of questions were presented:

— Did you treat your psychological preparation
as a distinct part of your overall preparation for the
Olympic Games?
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— Have you contacted a sport psychologist? If
yes so, how long and how often? Have the results
of the work with the sport psychologists met your
expectations?

— Have you been in a situation when you really
missed support of sport psychologist? What kind of
support did you need? If you missed support what
were the reasons that you were not able to get it?

— Do the athletes need theoretical and practical
psychological training?

— Should the team have a full-time sport
psychologist — counsellor?

— Does your coach have enough knowledge in
sport psychology?

— Will you attend workshops on sport psychology?

— What topics would be the most interesting?

— Your questions, comments and proposals.

The questionnaire was distributed among the
athletes of individual sports of Lithuanian Olympic
delegation immediately after the Olympic Games
of Beijing. There were 30 athletes (out of 50 who
had taken part in Beijing Olympic Games) of
individual sports who responded to the pen-and-pencil
questionnaire (swimming, athletics, bicycles, boxing,
Greco-Roman wrestling, shooting, gymnastics,
canoeing, sailing, and modern pentathlon). The
questionnaire for the sport psychologists was also
prepared (it was filled by 4 sport psychologists, all of
them worked with the athletes of the Olympic team).
In the questionnaire it was asked to point out, how
many athletes of individual sports, the members of
the Beijing Olympic delegation, had addressed them
during the years 2005 — 2008.

The qualitative and quantitative analysis was
carried out. While analysing the data, the percentage
of dispersion was calculated, data received were
compared to the data received in the analysis of year
2000. The reliability test was based on the Notkin
table (Skernevicius et al., 2004).

Results of the research

According to the answers provided by the athletes,
14 athletes (i.e. 46,7%) had addressed the sport
psychologists (SP) while preparing for Beijing Olympic
Games. Other 5 athletes (16,7%) did not work with SP,
however, they read books and articles related to sport
psychology and used the advices provided there.

As it was said, only 30 athletes out of 59 of
individual sports who had participated in Beijing
Olympic Games have returned the questionnaires.
In order to reflect the real situation it is wise to rely

on the survey that was carried on immediately after
Beijing OG with the psychologists who worked with
the athletes. This poll provided that 18 athletes out
of 50 (i.e. 30,5%) during the year 2005 — 2008 had
applied for the help of a sport psychologist (Fig. 1).
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Fig. 1. The percentage of the athletes who addressed sport
psychologists during the years 2000 and 2008

The data of both surveys shows that the work
with the sport psychologist in many cases was not
long-term and not coherent as it is recommended.
Sometimes the work lasted only one-time or week-
long. Therefore there were only a few athletes whose
psychological preparation was consistent.

Nevertheless, the work with a psychologist in
majority of cases has met the expectations of the
athletes (85 % of those who answered to have been
worked with SP). 33,7% of the respondents have
missed psychological support while preparing for the
Games, 36,7% - during the Games. The causes stated
by the athletes, why they had not received help of SP
were named as: ,,there were no proposal®, ,,I did not
feel adequate help®, ,,There was no one to address
during the Games*.

Most of the athletes (93,3%) have responded that the
athletes need theoretical and practical psychological
training. The major part (70%) have responded that
the team should have the full-time SP — counsellor
(interestingly, some of the athletes have noted that it
would be better to name such person as ,,counsellor*,
because some are scared by the title ,,psychologist).
However, 30% of the athletes think that such a person
is not necessary for the team at all.

According to the opinion of the athletes, the
coaches’ knowledge in sport psychology is quite
poor. Only 8 athletes (26,7%) to the question
»Does your coach have enough knowledge in sport
psychology?“ responded positively, however, the
major part (73,3 %) stated that their coaches lack
such knowledge. An interesting commentary of one
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of the athletes: ,,The coach thinks that he has enough
of such a knowledge and would never confess that
he lacks it*.)

More than half of the athletes (60%) have responded
that they would participate in the workshops on sport
psychology. Others have responded that they either
would not participate or do not know.

The following topics would be of most interest
to athletes: regulation of precompetition condition
(76,7%), self-confidence and self-estimation (73,3%),
motivation (60%), methods of mental training
(relaxation, autogenic training, imagery, etc.) and
use of it (43,3%), psychological recovery after injury
(36,7 %), solving of the communication problems
(33,3 %) In Fig. 2 Sport psychology topics of interest
to the athletes 2000 and 2008 are presented.
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Fig. 2. Sport psychology topics of interest to the athletes 2000
and 2008

The open question was given concerning the
support from SP that the athletes would prefer. The
summarised answers revealed the following: support,
advice, to help to concentrate and to eliminate pre-
start stress, to manage anxiety response, to accept the
failures and to look positively at them, to help not
to think about the upcoming start, to prepare for the
fight, to manage sleep dysfunctions, to get over the
negative thinking, simply to talk out the emotions.

Other commentaries of the athletes that might
be useful while developing the psychological
preparedness of the athletes:

, LOSC has good psychologists. However, the
main problem is a lack of psychological knowledge
of the athletes and their unwillingness to work with
a sport psychologist. “

,, The majority of coaches do not understand the
urgent need of SP while training“. , I think that
coaches also need help of a psychologist. Some of
them simply make the athletes feel desperate by being
beside or sharing their ,, knowledge “ of psychology.
Instead of helping they are just ,, raising your pulse *“.
I do doubt whether coaches would attend such

workshops — they are sure that they are very good
in psychology .

., There is a constant need of presence of a SP
beside an athlete in order to seek mutual trust and
knowing of athlete®. ,, The help of a psychologist
might be very important, nevertheless, if we want
to reach a good results, we have to work with him
constantly“; ,, A psychologist should be accessible
all the time: during the training and during the
Games“. ,, There is a lack of psychologists of serious
practical experience, with examples from the real
sport and not the textbooks . ,,I wish to have real
professionals beside .

It is interesting to compare the change of the data
in psychological training of individual sports athletes
if compared to the research of the year 2000 after
Sidney Olympic Games.

There is substantial rise in the number of athletes
that addressed the sport psychologist. In 2000 it was
only 10%, in 2008 it is 30,5% (p<0,05) (based on the
data provided by the sport psychologists who were
working with athletes). 46,7% of 30 athletes who
returned the questionnaires have addressed a sport
psychologist. Here we can see that the increase of
the figure is statistically reliable. However, it should
be noted that this figure reflects the number of the
athletes who simply addressed a sport psychologist
during the Olympic cycle (2005-2008) and not those
who were working with sport psychologist constantly.
The duration of the work with SP varied from one-
time meeting to the two years constant work.

To the question ,,Does the team need a full-time
SP — counsellor? 97% of the athletes answered
positively in 2000 and only 70% (p<0,05) — after
2008 Games (Fig. 3).
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Fig. 3. Percentage of the athletes who think that the team needs
a full-time psychologist-consultant counsellor in year 2000 and
2008

The view of the athletes whether their coach has
enough of psychological knowledge, remained the
same: 2000 — 30 % ,,yes*, 70 % — ,,no*, 2008 — 26,7
%. ,,yes“, 73 %. ,,no* (Fig. 4).
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Fig. 4. The responses of the athletes to the question ,,Does your
coach have enough of sport psychology knowledge?*

The discussion of research results

The aim of the research was to analyse how the
psychological training of high performance individual
sport athletes was organised while preparing for
the Beijing Olympic Games, what kind of help and
information the athletes would prefer in the future. The
data was compared to the analogical survey of 2000.

The data of the research clearly showed that
only the minor part of the athletes have treated the
psychological preparation separately. Despite of this,
in comparison with 2000 the percentage of those who
addressed a sport psychologist have increased from
10% to 30,5% (p<0,05).

It is presumed that such changes during this
period (and especially during the last Olympic cycle)
have occurred because of the measures taken by
LOSC, Lithuanian sport psychology association and
other organisations: e.g. two full-time positions of
psychologist (3 psychologists are working), a couple
of counsellors have worked under individual basis,
athletes were consulted, workshops were organised,
illustrated manuals were prepared for the athletes and
coaches who took part in the Olympic Games, etc.

Most athletes’ expectations (85%) were met.
Different authors have noted (Hodge, Hermansson,
2007, Weinberg, Gould, 2007) that in current years
there are positive changes in the view of the athletes
towards the work with psychologists. If previously
athletes understood the work with a psychologist as a
problem-centered (and were afraid to tell that they were
working with a psychologist), now the athletes begin to
recognise more often that this is a work that provides
new possibilities and the athletes are not so shy to
accept the help of a psychologist. It would be good
to believe that changes like this are happening among
Lithuanian athletes as well. However, our research
shows that only a few of the athletes have worked with
the SP constantly. Others — too short or/and on episodic
bases, therefore it could only be treated as introduction
into a comprehensive psychological training.

It might be presumed that many of the athletes
have a negative prejudice towards the work with a
sport psychologist, however, this prejudice is turning
from negative to positive during the work process.
The presumptions might be drawn from the fact that
from the small number of the athletes who addressed a
sport psychologist 85 percent have been satisfied with
the help. Negative prejudice might be caused by the
lack of information, inaccessibility of a psychologist
(especially because of small number full-time
psychologists), the fear to address a psychologist
because of the negative approach of the society to the
psychology or disbelief in a psychologist because of
his/her professional competence or personal features.

Many authors state (Blumenstein, Lidor, 2007,
Andersen, 2000, Hodge, Hermansson, 2007) that it is
necessary for the sport psychologist to be a permanent
part of the training team. He/she should be accessible
any time when an athlete needs in order to create a good
contact and trust. In the responses to the survey, the
athletes marked that they needed help of a SP during
Olympic Games. They needed even episodic help of
psychologist/counsellor and the simple conversation
could be enough. Unfortunately, there were no such
specialist in the Lithuanian Olympic team, therefore the
athletes had to solve these problems by themselves, with
the support of the coach, team mates, relatives. Even
7 athletes said that problems remained unsolved.

It is interesting to note that the answer to the
question ,,Should the team have a permanent SP —
consultant?“ 97% of the athletes responded positively
in year 2000, however, after current Games this figure
dropped to 70% (p<0,05). Such a change in the view
might be explained by the too high expectations of
the athletes by year 2000 related to the accessibility
to the sport psychologist. By that year there were
less psychologists but when the circumstances
changed and the real possibilities emerged, the actual
motivation ,,to invest™ into psychological training
became not so essential. Another possible explanation
may be a need of high-profile specialists.

The problem that coaches does not have enough
knowledge of sport psychology remains. It was
confirmed by 73,3% of athletes. Even taking into
consideration that the opinion of the athletes might
be very subjective, this data may not be ignored.
It should be taken into account while preparing
programmes of psychological training which shall
include special measures for coaches.

Athletes realise and name that the theoretical and
practical psychological training is necessary for them.
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Our data (Fig. 5) it shows as well as research by other
authors (Hodge, Hermansson, 2007).
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Fig. 5. The answer of the athletes to the question ,,Will you attend
workshops/seminars on sport psychology?*

However, even 40% of the respondents pointed
out that seminars on sport psychology topics are
not interesting to them or they did not have opinion
on this. This data might indicate that seminars are
not attractive form. This might be confirmed by the
answers that emphasise the need of immediate and
very specialised field (practical) work. On the other
hand, theoretical workshops and seminars might be
useful for the younger athletes in order to increase
their views and to deliver them the basic principles
and techniques of sport psychology.

Recommendations: arming to solve psychological
problems the complex measures shall be applied:

1. In order to create a possibility for one or several
sport disciplines to have their own psychologists, the
training of qualified SP shall be developed, including the
improvement of qualification of current psychologists
and creating favourable working conditions.

2. The SP should be an equal member of athlete
training team. He/she should be accessible and to
participate in training process and competitions.

3. There is a need to increase the sport psychology
competence of the athletes and coaches. The constant
dissemination of information shall help for the
athletes to realise that psychological training is not
a matter of the ,,weak ones‘ but a normal, coherent
part of the athlete‘s training.

4. It would be optimal to start psychological
training with the young athletes already. It would be
also useful to look and to find more practical, more
interesting means to present sport psychology to
the athletes and coaches with intention to raise their
interest and help them to feel what is the benefits of
psychological preparation.

Conclusions

1. In the process of the preparation for the Beijing
0G, 30,5% athletes of individual sports addressed SP,

and the majority of them had their expectations about
the work with SP fulfilled. The athletes who missed
SP’s help, did not received it because of the shortage
of information and inaccessibility of SP.

2. The majority of individual sport athletes confirm
their need for psychological training: they state that
SP-counsellor should work in the team and that they
would participate in workshops and trainings.

3. In comparison to the year 2000, in 2008 there are
significantly more athletes of individual sports who
addressed SP in the process of their preparation to
the OG. There was significantly lower percentage of
athletes who thought that SP — consultant must work
in the team. The athletes‘ need for the theoretical and
practical psychological training has remained on a
similar level.

4. Aiming to solve identified problems,
recommendation is to improve SP qualifications, to
include SP into the athletes® assisting team, to improve
psychological education of athletes and coaches, to
look for more attractive forms how to educate and
present information It would be optimal to start
psychological training of athletes in younger age.
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KAI KURIE INDIVIDUALIUJU SAKU SPORTININKU PSICHOLOGINIO RENGIMOSI PEKINO
OLIMPINEMS ZAIDYNEMS YPATUMALI

Doc. dr. Ramuné Zilinskiené', Ieva Giréyté

Vilniaus universitetas', Lietuvos olimpinis sporto centras’

SANTRAUKA

Tyrimo tikslas buvo ivertinti, kaip vyko individualiyju
Saky sportininky psichologinis pasirengimas Pekino
olimpinéms Zzaidynéms (OZ), nustatyti idkilusias prob-
lemas ir numatyti galimus jy sprendimo biidus. Tyrimu
siekta nustatyti, kiek individualiyjy Saky sportininky,
rengdamiesi Pekino OZ, kreipési i sporto psichologus,
ar gauta pagalba patenkino juy liikescius; jeigu pasigedo
sporto psichologo pagalbos, dél kokiu priezasciy jos
negavo; bandyta iSsiaiskinti sportininky psichologinio
rengimo poreiki, palyginti gautus duomenis su 2000 m.
atlikto tyrimo duomenimis, pasiiilyti galimus iskilusiy
problemy sprendimo budus.

Apklausoje dalyvavo 30 individualiyjuy Saky
sportininky — olimpinés rinktinés nariy. Taip pat buvo
parengta anketa sporto psichologams (i ja atsaké 4 psi-
chologai — visi, individualiai dirbg su sportininkais),
kurioje praSyta nurodyti, kiek i juos 2005-2008 m.
laikotarpiu kreipési individualiyjy Saky sportininky — Pe-
kino olimpiniy zaidyniy rinktinés nariy. Atlikta gautyju
atsakymy kiekybiné ir kokybiné analizé. Remiantis
gautais duomenimis galima teigti, kad rengdamiesi Pe-
kino OZ i psichologus kreipési 30,5 proc. individualiyju
Saky sportininky, dauguma besikreipusiyju liko paten-
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Vilniaus universiteto sveikatos ir sporto centras
Saulétekio al. 2, LT-10222 Vilnius

Tel. +370 5219 30 32, tel./faks. +370 5 269 88 56
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El. pastas: ramune.zilinskiene@ssc.vu.lt

kinti gauta pagalba. Pasigedusieji sporto psichologo
pagalbos jos negavo dél informacijos stokos ir psicho-
logo nepasiekiamumo. Individualiyjy Saky sportininky
olimpieciy poziiiris i psichologinj rengima teigiamas:
dauguma jy mano, kad komandoje reikalingas psicholo-
gas konsultantas, ir teigia, kad dalyvauty seminaruose
ir pratybose. Palyginus su 2000 m. panaSaus tyrimo
duomenimis, 2008-aisiais daugiau individualiyju Saky
sportininky kreipési i sporto psichologus, ta¢iau maziau
sportininky pageidavo komandoje nuolat dirbancio psi-
chologo konsultanto. Norinciy dalyvauti seminaruose
ir pratybose sportininky skai¢ius ir juos dominancios
temos kito nedaug. Psichologinio sportininky rengimo
problemas rekomenduojama spresti kompleksinémis
priemonémis: atgaivinti sporto psichology rengima
ir uztikrinti jiems tinkamas darbo ir tobulinimosi
salygas, itraukti psichologa konsultanta visaverciu
nariu | sportininka rengiancia komanda ir uztikrinti jo
pasiekiamuma, atlikti gilesng poreikiy analizg ir ja remian-
tis organizuoti psichologini rengima sportininkams ir
treneriams. Blity optimalu pradéti jaunesniojo amziaus
sportininky psichologini rengima.

RaktaZodZiai: individualiosios sporto Sakos, psicho-
loginis rengimas, olimpieciai.

Gauta 2009 01 15
Patvirtinta 2009 03 20

Lyginamoji metimy j krepsj, esant jvairiam fiziniam kruviui,
tikslumo rodikliy analizé

Santrauka

Dmitrij Koblinec, Rasa Kreivyté
Lietuvos kiino kultiiros akademija

Krepsinis — sporto Saka, kuriai bidinga labai didelio intensyvumo judamoji veikla, jos rezultatai priklauso nuo Zai-

déjy motoriniy galimybiy ir gebéjimy, pasireiskianciy rungtyniy metu. Vienas svarbiausiy — gebéjimas prisitaikyti prie
nuolatos kintanciy fiziniy kriviy, nesutrinkant judesiy, veiksmuy tikslumui, jy pastovumui. Atsizvelgus i tai, kad, viena
vertus, 14—15 m. krepsininkiy geréja judéjimo funkcinés galimybés ir koordinaciniai gebéjimai, judesiy pastovumas,
kita vertus, tuo amziaus tarpsniu vyksta Sirdies veiklos pokyciai, aktuali yra moksliné problema: kokiq jtakq jaunyjy
krepsininkiy metimy § krepsi tikslumui turi jvairaus intensyvumo fiziniai kriviai.
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Tyrimo tikslas — nustatyti fizinio kritvio intensyvumo jtakq jaunyjy krepsininkiy metimo i krvepsj tikslumui. Uzdaviniai:
1. Nustatyti ir jvertinti vidutinio intensyvumo fiziniy kriviy jtakq jvairaus amplua zaidéjy metimy i krepsj tikslumui
pratyby metu. 2. Nustatyti ir jvertinti didziausio intensyvumo fiziniy kritviy jtakq metimy | krepsi tikslumui. 3. IStirti
ivairaus amplua Zaidéjy metimy, | krepsi tikslumo rodikliy kaitq, esant jvairaus intensyvumo fiziniams kritviams. Tiria-
majq imti sudaré 14—15 mety jaunosios krepSininkés (n=36).

Tirty eksperimentinés grupés krepSininkiy pirmojo testo (fizinio kritvio intensyvumas buvo vidutinis) pirmojo testa-
vimo metimy, | kvepsi tikslumo rodikliai (36,8 %, 14,7 + 4,1 tiksliy metimy) atitiko vidutinio parengtumo krepsininkiy
rodiklius, antrojo testavimo metimy § krepsj tikslumo rodikliai (45,7 %, 18,3 + 3,5) buvo kaip labai gero parengtumo
krepsininkiy rodikliai. Antrojo testo (fizinio kritvio intensyvumas buvo didziausias) pirmojo testavimo metimy i krepsi
rodikliai (35,3 %, 14,2 + 3,7) buvo vidutinio parengtumo, antrojo testavimo (44,3 %, 17,7 £ 3,5) — geresni negu vidutinio
parengtumo krepsininkiy. [vairiy ampua zaidéjy pirmojo ir antrojo testy dviejy testavimy vidutiniy rodikliy skirtumas
buvo statistiskai reiksmingas (p < 0,05). Eksperimentinés grupés antrojo testavimo metimy § krepsi is vidutinio ir tolimo

nuotolio vidutiniai rodikliai, palyginti su kontroline grupe, labai pageréjo (p<0,05).

Tyrimo duomenys, jy kaita taikant specialiy kryptingy metimy j krepsi tobulinimo programy ir nestandartines pa-
galbines priemones is esmés patvirtino antrqjq hipoteze. kryptingas metimy i krepsi tobulinimas turi teigiamos jtakos
metimy tikslumui esant didelio ir didziausio intensyvumo fiziniams kritviams.

Raktazodziai: metimai | krepsi, fiziniai kriviai, SSD, testavimas.

Ivadas

Metimy i krepsi tikslumas turi didelg itaka galu-
tiniam rungtyniy rezultatui, todél labai svarbu atrasti
veiksmingus metimo i krepsi tobulinimo biidus sie-
kiant pergalés krepsinio aikstéje (ITenemenes, 2000).
Metimas i krepsi yra labai sudétingas krepSinio tech-
nikos veiksmas, jam atlikti reikia ypac tiksliy judesiy,
kuriuos lemia biomechaniniai veiksniai (Brancazio,
1981; Hamilton, Reinschmidt, 1997; Miller, 2000;
Fontanella, 2006; Bartlett, Wheat, Robins, 2007),
zaid¢jo psichika (Wrisberg, Pein, 1992; Kladopoulos,
McComas, 2001), organizmo gebéjimas prisitaikyti
prie jvairaus intensyvumo fiziniy kriiviy (Wrisberg,
Pein, 1992; Kladopoulos, McComas, 2001). Kitaip
tariant, metimy | krepsj tikslumui per rungtynes ir
pratybas itaka daro vidiniai ir iSoriniai veiksniai
(ITensmenes, 2000; Stonkus, 2003).

Vienas i§ vidiniy veiksniy, nuolatos pasireiskian-
¢iy sportinés veiklos metu, yra nuovargis (Branca-
zio, 1981; Stonkus, 2003; Balcitinas, 2005; Cooper,
2005). Nuovargio pasireiskimas fizinés veiklos metu
priklauso nuo kity vidiniy veiksniy: zaidé¢jo fizinés ir
psichingés buisenos, adaptaciniy organizmo gebéjimuy,
lyties, amziaus, taip pat iSoriniy veiksniy — pramanks-
tos kokybés ir kt. (Wrisberg, Pein, 1992; Miller, 2000;
Bartlett, Wheat, Robins, 2007).

Krep$inis — sporto Saka, kuriai biidinga labai di-
delio intensyvumo judamoji veikla, jos rezultatai pri-
klauso nuo zaidéjuy motoriniy galimybiy ir gebé&jimuy,
pasireiSkian¢iy rungtyniy metu. Vienas svarbiausiy —
gebéjimas prisitaikyti prie nuolatos kintanciy fiziniy
kriiviy, nesutrinkant judesiy, veiksmy tikslumui, ju
pastovumui (Hay, 1994; Miller, Bertlett, 1996; Ston-
kus, 2003, Bal¢itnas, 2005 ir kt.).

Atsizvelgus | tai, kad, viena vertus, 14-15 m.
krepSininkiy ger¢ja judéjimo funkcinés galimybés ir
koordinaciniai gebé&jimai, judesiy pastovumas, kita

vertus, tuo amziaus tarpsniu vyksta Sirdies veiklos
poky¢iai, aktuali moksliné problema: kokia itaka
jaunyju krepSininkiy metimy i krep$i tikslumui turi
[vairaus intensyvumo fiziniai kriiviai.

Hipotezés:

1. Esant intensyviam fiziniam kraiviui turéty pras-
téti metimy | krepsi tikslumas.

2. Dél kryptingo sportinio rengimo vyksmo ir tin-
kamy igiidziy metimy tikslumui jvairaus intensyvumo
fiziniai kriiviai esminés jtakos neturéty turéti.

Tyrimo objektas — metimy i krepsj tikslumo rodikliy
kaita esant jvairaus intensyvumo fiziniams kriiviams.

Tyrimo tikslas — nustatyti fizinio krivio inten-
syvumo jtaka jaunuyju krepSininkiy metimo i krepsi
tikslumui.

UZdaviniai:

1. Nustatyti ir jvertinti vidutinio intensyvumo
fiziniy kriiviy jtaka jvairaus amplua Zaidéjy metimy
1 krepsi tikslumui pratyby metu.

2. Nustatyti ir jvertinti didziausio intensyvumo
fiziniy kriiviy itaka metimy i krepsj tikslumui.

3. Istirti eksperimentinés grupés jvairaus amplua
zaidejy metimy i krepsi tikslumo rodikliy kaita, esant
[vairaus intensyvumo fiziniams kriiviams.

Tyrimo metodai ir metodika

1. Testavimas. Kontrolinés ir eksperimentinés
grupiy metimy { krepsi tikslumui ir jo kaitai nustatyti
ir jvertinti buvo taikomas testavimo metodas. Atlikti
tokie testai:

1.4 x 10 metimy { krepsj testas. Viena zaidéja meta
40 metimy 1§ 1 pav. pazymeéty tasky, kita — paduoda
kamuolj. Tada keiciasi vaidmenimis.

2.4 x 10 metimuy i krepsj testas, esant intensyviam
fiziniam kriiviui.

Tiriamoji su kamuoliu stovi prie 1 tasko, meta ji 1
krepsi, béga prie krepsio, pati gaudo ikritusi ar atSo-
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kusi nuo krepsio kamuolj, varosi prie 2 tasko, meta,
vél béga prie krepSio paimti kamuolio ir t. t. Testa
sudaro keturios tokios serijos: 4 kartai po 10 metimy
(Brittenham, 1996; Stonkus, 2002).

1 pav. 4 x 10 metimy i krepsi testo schema

Testo rezultatas: tiksliy metimy skaicius. Tikslu-
mas iSreikStas procentais.

2. Pulsometrija. Objektyvus jaunyjy krepSi-
ninky SSD kaitos nustatymo per pratybas metodas
yra pulsometrija. Pulsometrais ,,Polar S610* buvo
registruojamas tiriamujy irdies susitraukimo (SSD)
daznis pries kiekviena testa ir po jo.

3. Pedagoginis eksperimentas. Eksperimentinés
grupés zaidéjoms buvo naudojamos specialios pagal-
binés metimy i krepsi priemonés (pagalbinés rankos
Itvaras, specialus metimo i krep$i technikai tobulinti
kamuolys) ir taitkomos specialios programos. Ekspe-
rimentas truko 4 savaites, vyko po trejas pratybas per
savaitg, o kontroliné grupé metimus i krepsi tobulino
Iprastinémis salygomis.

4. Statistiné analizé. Buvo apskai¢iuojami matuo-
jamy rodikliy aritmetiniai vidurkiai () ir standartiniai
nuokrypiai (SD). Dél nedideliy tiriamyjy im¢iy buvo
taikyti neparametriniai kriterijai: priklausomoms imtims
palyginti — Wilcoxono zenkly kriterijus; nepriklauso-
moms — Mann- Whitney-Wilcoxono rangy sumy krite-
rijus. ReikSmingumo lygmuo — 0,05. Duomeny analizé
atlikta naudojant SPSS for Windows programa.

Tiriamosios. Tiriamaja imtj sudaré 14—-15 mety
jaunosios krepSininkés (n=36). Eksperimenting
grupe sudaré Kauno krepsSinio mokyklos (n=18, vi-
dutinis ugis 173,7 £ 6,11 cm, svoris 61,9 + 6,69 kg,
zaidimo patirtis 4,4 = 0,85 m.), kontroling — Mari-
jampolés krepSinio mokyklos (n=18, vidutinis tigis
170,9 + 5,00 cm, svoris 58,5 + 4,22 kg, zaidimo
patirtis 4,7 = 0,57 m.) zaidé&jos.

Tyrimo rezultatai ir jy aptarimas

Pratyby metu taikomo fizinio krivio intensyvumas
svyravo nuo vidutinio (létas bégimas arba éjimas) iki

maksimalaus (aktyvi gynyba, greitasis puolimas).
Zaidéjy SSD tuo metu sieké 210-230 k./min (Dobry,
1986; Klimontowicz, 1999; Stonkus, 2003).

Klimontovi¢ius (Klimontowicz, 1999) pagal SSD
rodiklius i$skyré tokias fizinio kriivio intensyvumo
ribas:

« didZiausio (SSD — 191-230 k./min)

« beveik didziausio (SSD — 171-190 k./min)

« didelio (SSD — 161170 k./min)

« vidutinio (SSD — 140—160 k./min)

Eksperimentinés grupés krepSininkiy pirmojo tes-
tavimo vidutinis SSD rodiklis pries testa (x = 133 k./
min) ir po jo (x = 164 k./min) atitiko mazo ir didelio
intensyvumo fizinio kriivio ribas. Sie kontrolinés
grupés rodikliai atitinkamai buvo 118 k./min ir 155 k./
min ir atitiko mazo ir vidutinio intensyvumo kriivio
ribas (1 lentelé, 2 pav.).

Antrojo testavimo metu taikant pirmaji testa nei
eksperimentinés, nei kontrolinés grupés zaidéjy SSD
rodikliai i§ esmeés nepakito, nors eksperimentinés
grupés SSD turéjo tendencija mazeéti.

Pagal 7aidéjy amplua didziausias SSD pirmojo
testavimo metu buvo eksperimentinés grupés jZai-
déju — 134 k./min pries testa ir 172 k./min po testo
(beveik didZiausio intensyvumo ribos) ir kontrolinés
grupés vidurio puoléjy — 120 k./min ir 157 k./min.
Antrojo testavimo abiejy grupiy krepsininkiy SSD
rodikliy pobiudis isliko toks pat.

Pirmojo testo pirmojo testavimo metimy { krep$i
visy eksperimentinés grupés krepSininkiy tikslumo
vidutinis rodiklis buvo 36,8 % (14,7 + 4,1 tiksliy
metimy), kontrolinés grupés — 37,5 % (15,0 = 2,4
tiksliy metimy) (1 lentele, 2 pav.).

Antrojo testavimo visy eksperimentinés grupés
zaidéjy metimy i krepsi tikslumo vidutinis rodiklis
labai pager¢jo ir sieké 45,7 % (18,3 £ 3,5 tiksliy meti-

‘ | testavimas =3 11 testavimas —a— SSD pries testq —=—3SD po testo

40 200

Imesty metimy skaicius
$SD k/min.

jzaidéjos krasto vidurio

[Zaidéjos krasto vidurio
puoléjos puoléjos

puoléjos puoléjos

Eksperimentiné grupé Kontroliné grupé

2 pav. Pirmojo testo jvairiy zaidé¢jy amplua rodikliy kaita
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muy). Tai patvirtina statistiSkai reikSmingas pirmojo ir
antrojo testavimy Sio rodiklio skirtumas (p < 0,05).

Sio testo kontrolinés grupés antrojo testavimo
rodiklis (38,2 % ir 15,3 £ 4 tiksliy metimy) nepakito
(p>0,05) (1 lentele, 2 pav.).

Pagal Zaid¢jy amplua pirmojo testavimo metu tai-
kliausiai meté tiek eksperimentinés, tiek kontrolinés
grupés izaidéjos, atitinkamai 42,5 % (17,0 £2,7 tiksliy
metimy) ir 39,3 % (15,7 £ 7,6). Antrojo testavimo metu
taikliausios buvo eksperimentinés grupés krasto puolé-
jos —49,6 % ir 19,9 £ 3,0 tiksliy metimy ir kontrolinés
grupés jzaidéjos — 40,0 % ir 16,0 + 4,3 (2 pav).

Antrojo testo pirmojo testavimo eksperimentinés
grupés zaidéjy vidutinis SSD rodiklis pries testa (133,4
+ 13,5 k./min) buvo vidutinis, kontrolinés grupés (118,1
+ 8,8 k./min) — mazas, po testo — atitinkamai (190,4
+ 6,8 k./min) didziausio ir (180,3 £ 12 k./min) beveik
didziausio kriivio intensyvumo (2 lentelé, 3 pav.).

‘ ] testavimas == testavimas  —&— 3SD prieé testq  —8— 3D po testo
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3 pav. Antrojo testo jvairiy Zaidéjy amplua rodikliy kaita

Antrojo testavimo metu tik eksperimentinés
grupés SSD rodiklis po testo (189,1 = 6,4) peréjo i3
didziausio i beveik didziausio kriivio intensyvumo
riby zong (2 lentele).

1 lentelé
Pirmojo testo (4 x 10 metimy paduodant kamuolj) rodikliai (x + SD)
I testavimas 11 testavimas
— = @0 ) .’""'_d/-\ ° — =5 ®» ] ?a.—“/\ ° _
Zaidéju pozicija ‘g g }E g aE \E S‘é é %g }g g &= é S— -é é
EES | 2| 282 | 882 | BEES | B | GF2 | B84
[zaid¢jos 17,0£2,7 | 42,5 [1343+10,6 | 171,8 £8,1 19.3+3,5 48,3 | 131,888 | 168,2+4,4
) ] Krasto puol¢jos 15,6+£3,4 | 38,2 | 1334+£89 | 157,9+5,1 19,9+£3,0 49,6 |129,1+£6,0| 158,4+5,8
Eksperimentiné grupé Vidurio puoléjos 11,5+£2,3 28,0 129,0 6,1 | 162,2+13,4| 148+1,9 37,0 1282+ 5,2 | 161,4+12,1
T =18 14,7+ 4,1 36,8 | 132,5+£8,6 | 163,7+10,4| 183+£3,5 45,7 1129,8+6,6 | 162,5+84
[zaidéjos 15,7£7,6 | 39,3 | 116,0+£8,9 | 152,4+12,5| 16,0+4,3 40,0 | 118,3+5,5|153,9+10,2
) Krasto puol¢jos 150£5,0 | 37,5 | 1183+4,9 | 157,1+7,8 15,4 +£3,0 38,4 |120,4+23| 158,4+6,2
Kontroliné grupé Vidurio puoléjos 13,3+ 1,2 33,3 120,0+ 6,9 157,0+ 6,1 13,3+ 1,2 333 [1233+1,2| 157,0£6,1
T =18 150£2,4 | 37,5 117,7£ 6,8 | 155,3+9,5 153+3,4 38,2 120,1+4,0 | 156,4+79
Pastaba: (x + SD) — aritmetinis vidurkis + standartinis nuokrypis.
2 lentelé
Antrojo testo (4 x 10 metimy pasiimant kamuolj) rodikliai (x + SD)
I testavimas 1I testavimas
aidéju pozicija Imgstu SSD_pr.les SSI_) PO | | ikas Ime.s'fuc SSD_pr.les SS]_) po Laikas
metimy | proc. kriivi kriivio (min) metimy | proc. kriivi kriivio (min)
skaicius (k/min) | (k./min) skaicius (k./min) | (k./min)
C e 15,5 133,3 193,8 4,54 18,8 135,7 191,5 5,12
Waidgjos |, 55 | 383 | g3 166 | 035 =31 | P isg +£77 | £039
Krasto 15,4 382 134,1 179,1 4,41 19,3 482 123,7 187,9 4,42
Eksperimentiné | puolé&jos +34 ’ +17,5 +30,7 | £ 0,07 | =+3,1 ? +14,0 +4.8 +0,08
grupé Vidurio | 110 | .o | 1390 187,8 4,46 142 [ o | 1406 189,8 5,24
puoléjos | +2,7 ’ £89 £7,0 £35 | +1,9 ’ £56 £39 £0,53
_ 14,2 353 1334 190,4 4,47 17,7 443 131,3 189,1 4,59
x=18 | 137 ’ +13,5 +68 | £0,26 | +35 e N; +6,4 +0,30
Y e gas 14,6 119,7 181,1 4,47 16,3 116,7 178,7 4,42
Zaidjos | 59 | 364 i | si3n 2047 £28 07| i76 | x165 | +029
Krasto 14,3 156 116,0 180,9 4,23 13,8 344 119,9 181,9 4,43
Kontroliné puoléjos +2,6 ’ +7,3 +6,4 +0,13 | +£3.2 ’ +43 +53 +0,27
grupé Vidurio 12,3 0.8 120,0 177,0 435 12,3 0.8 122,7 186,7 5,23
puoléjos | *£2,1 ’ +6,9 +234 +0,21 | +45 ’ +2,1 +6,7 +0,39
_ 14,1 351 118,1 180,3 4,38 14,5 363 119,1 181,4 4,49
x =18 +2,6 ’ +8.,8 £12,0 | £03 | +34 ’ +58 +11,0 | +£0,30

Pastaba: (x +SD) — aritmetinis vidurkis + standartinis nuokrypis.
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Pagal Zaidéjy amplua didZiausias SSD pries testa
buvo ir eksperimentings, ir kontrolinés grupés vidu-
rio puoléjuy (139,0 £ 8,9 ir 120,0 £ 6,9), po kruvio —
1zaidéju: atitinkamai 193,8 + 6,6 k./min (didZiausio
intensyvumo zona) ir 181,1 £ 13,1 k./min (beveik
didziausio intensyvumo zona).

Sio testo pirmojo testavimo vidutiniai metimy {
krepsi rodikliai buvo: eksperimentinés grupés—35,3 %
(14,2 £+ 3,7 tiksliy metimy), kontrolinés — 35,1 % (14,1
+2,6). Tiksliausiai mete abiejy grupiy izaidéjos: ekspe-
rimentinés grupés — 38,3 % (15,5 + 3,7 tiksliy metimy),
kontrolinés — 36,4 % (14,6 £2,9) (3 pav.).

Antrojo testavimo eksperimentinés grupés metimy
1 krepsi vidutiniai tikslumo rodikliai (44,3 %, 17,7 +
3,5 tiksliy metimy), palyginti su pirmojo testavimo
vidutiniais rodikliais, labai pageréjo (p < 0,05).

Kontrolinés grupés Sio testo vidutinis rodiklis
(36,3 %, 14,5 £+ 3,4) nepageréjo (p > 0,05).

Eksperimentinés grupés izaidéju SSD po testo antro-
jo testavimo metu— 191,5 + 7,7 k./min — sieké didZiau-
sio intensyvumo kriivio ribas, o metimy tikslumas buvo
47,1 % (18,8 % 3,1 tiksliy metimy). Sis Zaidéjy vidutinis
tikslumo rodikliy prieaugis — 8,8 % ir 3,3 tiksliy metimy
— buvo statistiSkai reikSmingas (p < 0,05).

Geriausia tiksluma ir didziausia Sio rodiklio prie-
augi pasieké eksperimentinés grupés krasto puoléjos:
48,2 % ir 19,3 £ 3,1 tiksliy metimy (prieaugis 10 % ir
3.9 tiksliy metimy) ir kontrolinés grupés izaidéjos —
40,7 % ir 16,3 £ 2,8 tiksliy metimy (3 pav.).

Informatyvi yra antrojo testo kiekvienos serijos
metimy | krepsi tikslumo rodikliy kaita, keiCiantis
fizinio kriivio intensyvumui (4 pav.).

10
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4 pav. Atskiry serijy metimy i krepsi testo rezultaty kaita

Eksperimentinés grupés zaidéjy pirmosios serijos
(nuo 1 iki 10 metimo) metimy tikslumas, esant vi-
dutinio intensyvumo fiziniam kriiviui, buvo 38,6 %
(3,86 + 1,83 tiksliy metimy), antrosios serijos metimy
1 krepsi tikslumas, esant didelio intensyvumo fiziniam
kraviui, buvo 33,4 % (3,34 £ 1,7 tiksliy metimy).
Treciosios serijos metimy | krepsi tikslumas, esant

beveik didziausiam fizinio kriivio intensyvumui, dar
sumazéjo — 28,6 % (2,86 = 1,1), taciau ketvirtosios
serijos (31-40 metimai) metimy tikslumas, kai fizinio
kriivio intensyvumas buvo didziausias (190,4 k./min),
buvo geriausias — 41,4 % (4,14 + 1,41 taikliy metimy)
ir Sios serijos vidutiniai rodikliai smarkiai skyrési nuo
treciosios serijos rodikliy (p < 0,05).

Kontrolinés grupés testavimo rodikliai buvo to-
kie: pirmosios serijos — 36,9 % (3,69 + 1,25 tiksliy
metimy), antrosios — 33,1 % (3,31 = 0,95), trecio-
sios — 35,4 % (3,54 + 0,78) ir ketvirtosios — 35,4 %
(3,54 + 1,2), taciau tiksliy metimy i krep$i prieaugis
buvo statistiskai nereik§mingas (p > 0,05).

Gauti tyrimo duomenys leidzia teigti, kad taikant
kryptingas, zaidéjy galimybes atitinkancias adekvataus
rungtyniy fizinio kriivio programas 14—15 mety jaunosios
krepsininkés, igijusios tvirtus metimy i krepsi igiidzius,
gerai prisitaiko prie didZiausio intensyvumo fiziniy krii-
viy ir ju metimy i krepsi tikslumas nenukencia.

ISvados

1. Tirty eksperimentinés grupés krepSininkiy
pirmojo testo (fizinio kriivio intensyvumas vidu-
tinis) pirmojo testavimo metimy i krepsi tikslumo
rodikliai (37 %, 14,7 £ 4,1 tiksliy metimy) atitiko
vidutinio parengtumo rodiklius (Stonkus, 2002;
Ljach, 2007; Bal¢itnas, Stonkus, 2008). Sio testo
antrojo testavimo metimy i krepsi tikslumo rodikliai
(46 %, 18,3 + 3,5 tiksliy metimy) buvo kaip labai
gero parengtumo krepSininkiy.

2. Antrojo testo (fizinio kriivio intensyvumas di-
dziausias) pirmojo testavimo metimy i krepsi rodikliai
(35 %, 14,2 £+ 3,7 tiksliy metimy) buvo vidutinio
parengtumo, antrojo testavimo (44 %, 17,7 + 3.5)
geresni negu vidutinio parengtumo krepsininkiy.

3. Ivairiy amplua zaidéjy pirmojo ir antrojo testy
dvieju testavimy vidutiniy rodikliy skirtumas buvo
statistiSkai reikSmingas (p < 0,05). Eksperimentinés
grupés antrojo testavimo metimy i krepsi i$ vidutinio
ir tolimo nuotolio vidutiniai tikslumo rodikliai, paly-
ginti su kontroline grupe, labai pager¢jo (p < 0,05).

4. Tyrimo duomenys, jy kaita taikant specialiy kryp-
tingy metimy i krep$i tobulinimo programy ir nestan-
dartines pagalbines priemones i§ esmes patvirtino an-
traja hipotezg: kryptingas metimy i krepsi tobulinimas
turi teigiamos jtakos metimy tikslumui esant didelio ir
didziausio intensyvumo fiziniams kriiviams.
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THE COMPARATIVE ANALYSIS OF ACCURACY INDEX OF THROW TO THE BASKET
BY GIVEN VARIOUS PHYSICAL LOAD

Dmitrij Koblinec, Rasa Kreivyte
Lithuanian Academy of Physical Education

SUMMARY

Basketball is a sports game with prevailing motor
behaviour of extremely high intensity, the results of
which are highly dependent on player’s motor potential
and abilities that manifest themselves during the game.
One of the most important of those — ability to adapt
themselves to the constantly alternating physical load
with no losses of movement and action accuracy and
their consistency (Hay, 1994; Miller, Bartlett, 1996;
Stonkus, 2003, Balciunas, 2005 and others).

Objective of the research was to establish the
effect of physical load intensity on basketball shooting
accuracy of junior girls basketball players.

The first test basketball shooting accuracy indices of
the surveyed girls basketball players of the experimental
group, when the physical load intensity reached an
average level (first testing) (37 percent, 14,7 + 4,1
scoring throws) corresponded with the indices of average
preparedness. During the second testing the basketball
shooting indices of this test (46 percent, 18,3 £ 3,5) were
in the zone of very good preparedness indices. The second
test basketball shooting indices during the first testing,
when the physical load applied was of the highest intensity
(35 percent, 14,2 £ 3,7) corresponded with those of the
average preparedness players, during the second testing

Dmitrij Koblinec

Lietuvos kiino kultiiros akademija
Sporto g. 6, LT-44221 Kaunas
Mob. +370 606 08 134

El. pastas: koblinec@yahoo.com

(44 percents, 17,7 + 3,5) they were better than those of
the girls basketball players of average preparedness. The
first test basketball shooting accuracy indices of the point
guards of the experimental group during the second testing
(under the high intensity physical load) (48 percent, 19,3
+ 3,5) were in the zone of excellent preparedness indices.
The second test indices of the point guards during the
second testing (under the physical load of the highest
intensity) (47 percent, 18,8 + 3,1) were better than those of
the girls basketball players of average preparedness, still
they differed insignificantly when comparing to the first
test indices (p>0.05). The first test indices of the wings
during the second testing (under physical load of average
intensity) (50 percent, 19,9 £ 3,0) differed statistically
significantly from the second test indices during the
second testing (48 percent, 19,3 + 3,1) and reached the
zone of good preparedness indices (p<0.05).

The first test indices of the centre forwards during
the second testing (37 percent, 14,8 = 1,9) differed
insignificantly from the second test indices shown
during the second testing (36 percent, 14,2 £ 1,9) and
corresponded to the level of average preparedness of
girls basketball players.

Keywords: basketball shooting, physical load, heart
rate, testing.
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