Lietuvos kiino kultiiros akademija — ne tik praeitis ir tradici-
jos, bet ir dinamiskas Siandieninis gyvenimas. Suprantama, kad
Siame procese svarbiausia asmenybes, ryskios figiiros, kurios suvo-
kia, kuria kryptimi eiti. ,Sveikas protas — tai ilgalaikés patirties
patikrinti magstymo principai, bidai, scenarijai®, — teigia prof-
Albertas Skurvydas. Nera nieko, ko nebiity jmanoma pasickti.
Reikia tik proto, valios ir didZiulio darbo. Tai jrodé profesorius
Albertas Skurvydas, tq jtvirtino savo iSleistuose vadovélinose, mo-
nografijose, isspausdintuose mokslininose straipsninose.

Prof: A. Skurvydo moksling krait sudaro 150 straipsniy, i§
kuriy 30 — ISI duomeny bazéje (jis yra lyderis tarp visy Lietu-
vos sporto mokslininky), 3 vadovéliai, monografija, 10 studijy
knygy. Profesorius dalyvavo kuriant Europos Sgjungos Bendrojo
programavimo dokumenty (BPD) projektus: ,Kompleksiné svei-
katinimo grangos sistema ,Gudris*, ,LKKA biomedicinos srities
mokslininky tyrimy ir eksperimentinés plétros tobulinimas iki ES
konkurencingumo bygio®, ,Zmogaus aktyvaus judéjimo stebéjimo
metody ir frangos sukirimas . A. Skurvydas tapo pripazintu lyde-
riu Lietuvoje, o jo vadovaujama Kiino kultiiros akademija — jan
ne mokslo provincija.

A. Skurvydo svarbiausios knygos: vadoveéliai ,Zmogaus fizi-
ologija“ (su kt., 2004) ir ,, Judesiy mokslas: raumenys, valdymas,
mokymas, sveikatinimas, treniravimas, metodologija“ (2010),
monografija ,Senasis ir naujasis mokslas: paradigmos, metodo-
logijos, teorijos, désniai, principai, politika“ (2008). Siuose leidi-
niunose autorius taré savity, teisingq ir labai reikalingg Zody sporto
mokslui. Prof. A. Skurvydo mintyse — naujos idejos ir projektai,
idomios uzduotys studentams, ant stalo — naujy knygy ir vadove-
liy metmenys.

Albertas Skurvydas gimé 1960 m. Ylakiy kaime, Skuodo ra-
Jone. 1982 m. baiges Lietuvos valstybing kiino kultisros institutg,
jame (nuo 1999 LKKA) ir dirba: 1982-88 Imtyniy katedros
déstytojas, 1988—91 Fiziologijos ir biochemijos, Taikomosios fizi-
ologijos ir sveikatos ugdymo katedry déstytojas, docentas (1991),
profesorius (1999), 1992-95 ir nuo 2001 Sios aukstosios moky-
klos rektorius. 1988 Tartu universitete apgyné biologijos moks-
ly kandidato (dabar — daktaro) disertacijq , Griauciy raumeny
adaptacija fiziniams kriviams®, 1999 Kauno medicinos univer-

Stiprus mokslas — aukstos kultiiros valstybés pogymis.
Akademikas Juras PoZela

PROFESORIUI

HABILITUOTAM DAKTARUI

ALBERTUI
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sitete — habilituoto daktaro disertacijq , Greitoji ir létoji griauciy
raumeny adaptacija“. Moksliniy tyrimy sritys: judesiy mokymo
ir valdymo, neuroreabilitacijos technologija, sistemy teorija, tre-
niravimo mokslo problemos.

A. Skurvydas, daugeli mety dirbdamas Lietuvos kino kul-
tiiros akademijos rektoriumi, jtvirtino svarbiausig Sios aukstosios
mokyklos misijq — auksCiausios kvalifikacijos specialisty rengimas,
mokslo plétojimas, treniravimo mokslo problemy gvildenimas,
sickis pakilti § pasaulin lygi. Tam reikéjo nuo Zinojimo pereiti
prie darymo, nuo troSkimo — prie konkreliy darby. Jis nebijojo
pokyciy, mokéjo juos valdyti, sugebejo kritiskai mastyti, matyti
sunkumus ir juos gvetkts. Siandien mes Jubiliatui turime biiti
deékingi uZ tai, kad turime moderniq Lietuvos kiino kultiiros aka-
demijq, kurioje dirba ir gyvena darbstiis Zmonés, skamba lietuviy
kalba, gerbiamos £mogaus teisés.

A. Skurvydas — sporto mokslo lyderis, tai yra Zmogus, kuris
visada priekyje. Priekyje jis eina ne vien todel, kad paskirtas val-
dZios, o todel, kad tam turi moraling teise, iSkovotg sunkiu, sveika-
tq alinanciu darbu. Visuose profesoriaus darbuose visada jaulia-
mas konstruktyvumas, § juos jdedama daug atidos ir kruopstumo,
kiirybiskai ir argumentuotai jtvirtinamos naujos idejos. Sporto
mokslo ateitis priklausys nuo to, kick turésime tokiy kirybingy,
Lietuvoje dirbanciy Zmoniy, sugebaniiy kelti naujas idejas ir
kurti alternatyvas. Alternatyvos Siandieniniam kriziniam pasau-
liui — svarbiausias dalykas. Kirybingas prof. A. Skurvydas randa
netiketus sprendimus, pamato iseitis, pasisuka nelaukta kryptimi,
igvelgia tai, kas ligi tol nebuvo pastebeta, suvokta, veikia ne emo-
cijomis, bet protu, argumentais, geba bendrauti, bendradarbiau-
ti, diskutuoti ir dirbti kartu.

Sveikiname prof. A. Skurvydg, tapusi Zurnalo ,,Ugdymas.
Kiino kultiira. Sportas® vyriausinoju redaktoriumi, ir viliameés,
kad drauge kurdami ir skleisdami sporto moksly nuolat jausimés
tarptautinio konteksto dalimi ir paliksime jame savo pédsakg.

Sveikindami Garbingo Jubiliejaus proga linkime tolesnés kii-
rybinés energijos, tikéjimo Lietuvos sporto mokslo pazanga.

Prof. habil. dr. Povilas Karoblis

»Sporto mokslo“ vyriausiasis redaktorius
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[VADAS
INTRODUCTION

Sporto sociologijos objektas ir dominuojancios tyrimy kryptys

Dainius Genys
Wtauto Didziojo universitetas

Santrauka

Sportas yra vienas is sudétingiausiy socialiniy instituty. Apie jo kompleksiskumq byloja ir tai, kad sportq galima
suprasti labai jvairiai: tai ir tam tikra uzuovéja nuo kasdienés rutinos, kurioje mes galime atsipalaiduoti nuo darbinio
streso ar Seimyniniy problemy; ir fiziné manksta, stiprinanti sveikatq bei grazinanti kiing; ir tam tikras instrumen-
tas miusy ,,nugalétojiskam *“ charakteriui ugdyti (kai susirinke Zaidimy aiksteléje isliejame susikaupusias emocijas ir
demonstruojame sportini pykti); kartu sportas yra ir profesionaly darbas, Ziirovy saviraiskos, emocijy papildymo
ir laisvalaikio pramoga, galiausiai — sportas yra didziulé verslo industrija. O kur dar sportas ir politika, sportas ir
nacionalizmas, sportas ir rveligija, sportas ir Svietimas ir t. t. Galiausiai, nepaisant to, kaip mes suvoksime sportq,
aisSku viena — sportas turi didziulj poveikj visuomenei ir individualiems Zmoniy gyvenimams. Visa tai lemia, kad spor-
tas tampa skirtingy mokslo discipliny doméjimosi sritimi. Sociologai taip pat ne isimtis. Jie naudojasi sociologiniais
instrumentais, teorijomis ir jgudziais siekdami paaiskinti sporto jtakq visuomenés socialinei struktirai, individo ta-
patybei, poveiki kultiirai, parodyti sporto sukeliamus ar issprendziamus konfliktus. Norédami apibidinti sporto socio-
logijq pirmiausia privalome apibrézti, kas yra Sio mokslo objektas ir kuo jis skiriasi nuo kity giminingy moksly. Sio
straipsnio tikslas ir yra atskleisti sporto sociologijos objektq bei nurodyti pagrindines tyrimy kryptis.

RaktaZodZiai: sporto sociologija, socialiné integracija ir atskirtis, Ziniasklaidos tyrimai, globalizacijos studijos.

Sociologija, sporto sociologija ir jos raida

Pries pradedant gilintis i sporto sociologijos vin-
grybes, Siek tiek apie sociologija apskritai. Nors Lie-
tuvoje sociologijos disciplina jau iSsikovojo vieta
tarp kity mokslo Saky, taciau zmonés, esantys toliau
nuo mokslo pasaulio, sociologija suvokia vis dar
gana stereotipiSkai. Labiausiai gajis du pozitriai:
pirmasis sociologija labiau sieja su statistika ir vie-
Sosiomis apklausomis (pvz., daugelis isivaizduoja,
jog sudarant populiariausiy TV laidy deSimtukus ar
nustatant partijy reitingus reikia sociologiniy igi-
dziy), antrasis — su socialiniu darbu (toks isivaiz-
davimas taip pat yra ganétinai tvirtas; taip yra grei-
Ciausiai dél abiejy discipliny pavadinimy panasumo)
(Berger, 1995). Abu Sie supratimai néra tikslts. So-
ciologijos disciplina gerokai sudétingesné — ji tiria
Zmoniy socialini gyvenima, grupes ir visuomenes.
Sociologiniai tyrimai apima nepaprastai placia sritj —
nuo kasdieniy santykiy iki globaliy socialiniuy pro-
cesy ir strukttiry tyrimy. Tiriant individo ar grupés
elgesi, sociologui svarbiausios socialinés priezastys.
Sociologijos objektas formavosi veikiamas skirtin-
gu sociologiniy perspektyvy, tai neleido atsirasti ir
Isitvirtinti vienai dominuojanciai teorijai, kuria buty
galima pavadinti svarbiausia sociologine teorija,
nors zvelgiant retrospektyviu zvilgsniu matyti, kad
skirtingais laikotarpiais viena ar kita sociologine te-
orija jgydavo dominuojancias pozicijas. ,,Nudienos
tendencijos rodo, kad vienos teorijos labiau domisi
makrosocialiniais reiskiniais sickdamos parodyti so-

cialing visuma, individus traktuodamos kaip sociali-
nés dramos statistus, tuo tarpu kitos teorijos labiau
domisi mikrosocialiniais reiskiniais ir aiSkina gru-
piu bei individy saveika“ (Leonavicius, 2003, 17).
Apibendrindami pasakytas tezes galime prieiti prie
vadovélinio apibrézimo: sociologija — tai mokslas
apie specifinius ir bendrus, istoriSkai nusistoveéjusius
socialinio gyvenimo (ir jo kaitos) désningumus, apie
Siy désningumy pasireiSkima visuomeneés, asmens ir
jos grupiy gyvenime bei veikloje (Giddens, 2005).

Sporto sociologija gali atrodyti dar keis¢iau ir ne-
suprantamiau tiems, kas menkiau susipazings su so-
ciologija. Uzbégant uz akiy norisi pastebéti, jog spor-
to sociologija néra vien dalyvaujancéiy sporto lauke
asmeny statistinis pristatymas, populiariausiy sporto
Saky nustatymas ar socialinis darbas su sportininkais.
Jei sutiksime, kad elgimasis pagal tam tikras kultiiri-
nes ir socialines taisykles zmogy daro iSimtinai socia-
line biitybe, paaiskés, jog sociologija aiSkina ne tik
individy, grupiy ar visuomenés tarpusavio saveika,
bet ir Zmoniy gamybing veikla — Svietima, politika,
sveikata, sporta ir t. t. Todél Salia specialiyju moks-
lu — pedagogikos, politologijos, medicinos, kiino
kultliros — atsiranda ir Svietimo sociologija, politikos
sociologija, medicinos sociologija, sporto sociologi-
ja. Visais Siais atvejais sociologija kuria visuomeng
aiSkinancias teorijas bei metodus ir aiSkina specifiniy
sri¢iy funkcijas, struktiiring vieta, socialing prasme
(Leonavicius, 2003, 18). Vadinasi, sporto sociologija
tampa viena i§ daugelio sociologijos Saky.



2010 Nr. 3(61)

Sporto sociologija yra ganétinai jauna sociologi-
jos atSaka. Pirmieji Siai srities moksliniai veikalai pa-
sirodé XX a. treCia deSimtmetj, jau SeSta deSimtmetj
sporto sociologija igavo pagreiti ir iSpopuliar¢jo, ta-
¢iau tik 1980-aisiais, kai buvo jkurta pirmoji sporto
sociology asociacija (North American Society for the
Sociology of Sport NASSS) su savo Zzurnalu
(Sociology of Sport Journal), ji tapo pilnaverte so-
ciologijos $aka (Coakley, 2004). Zinoma, pirmiausia
JAV ir Vakary Europoje. Naujos atSakos svarba, po-
puliarumas ir perspektyvos 1émé, jog daugelio uni-
versitety studijy programose atsirado sporto sociolo-
gijos dalykas. Siuolaikinés sporto sociologijos srityje
atlickamy tyrimy spektras be galo platus: socializaci-
ja sporto metu, edukaciné sporto funkcija, sportas ir
socialiné sanglauda, subkulttros sporte, lyCiy santy-
kiai sporte, sportas ir ziniasklaida, sportas ir politika
ir t. t. Kai kurios i§ ¢ia paminéty temy nagrinétos ir
Lietuvoje (Donskis, 2006, 2007; Genys, 2006, 2007;
Senn, 1998, 1999; Tereskinas, 2007; Jankauskaité,
2005), taciau daznu atveju tai buvo i§ pagrindiniy
mokslininky interesy iSplauke, palyginamieji (ar gal
net atsitiktiniai), bet ne sisteminiai tyrimai.

Lietuvoje sporto sociologija dar tik pradeda skin-
tis kelia mokslo pripazinimo link. Kita vertus, spor-
to sociologijos dalykas jau yra itrauktas i oficialias
studijy programas (LKKA), kas reiksty oficialy Sios
atSakos pripazinima. Kartu pamazu atsiranda ir siste-
miniy tyrimy, kuriuose taikomi sociologiniai tyrimy
metodai, tac¢iau tokiuose tyrimuose sociologija nau-
dojama labiau statistiniu pagrindu, t. y. atliekant tam
tikrus matavimus ir siekiant apskai¢iuoti nuomoniy
/ vertinimy vidurkius ar nustatyti konkrecios grupés
poziiiri | tam tikra reiskinj (Dadelo ir kt., 2008; Mali-
nauskas, 2008; Sukys ir kt., 2008). Nepaisant to, Lie-
tuvos sporto sociologu pradininky laukia dar ilgas
kelias atliekant didziulj idirbj, kurio reikia siekiant
realizuoti tyrimus, pagristus sociologinémis teorijo-
mis, kokie yra atliekami sporto sociologijos tradici-
jas turinCiose Salyse (pvz., JAV, Pranciizijoje, JK).

Tyrimy tendencijos sporto sociologijoje

Jau minéta, kad sporto sociologija domisi ir na-
grin¢ja sporta daugeliu aspekty. [vairiuose vado-
véliuose (Coakley, 2004; Giulianotti, 2005) sporto
sociologijos tyrimai grupuojami { skirtingas katego-
rijas. Vienas i§ daugelio galimy tyrimy grupavimo
pavyzdziy (Lewis, 2009): diskriminacijos studijos,
sportas ir ziniasklaida, socialinis mobilumas per
sporta, sportas ir socialinés problemos. Ta¢iau, ne-
paisant klasifikacijos (daznu atveju priklausomos
nuo autoriaus pasirinkimo), tyrimo objektas nepa-

sikei¢ia. Siame straipsnyje i§samiau panagrinésime
populiariausias sporto tyrimy temas, suskirstg jas i
tris grupes: socialiné integracija ir atskirtis sporte;
sporto ir Ziniasklaidos tyrimai; globalizacijos studi-
jos ir komparatyvistinés analizés.

Socialiné integracija ir atskirtis sporte

Viena didziausiy ir svarbiausiy sporto sociologijos
temy grupiy sudaro socialin¢ integracija ir atskirtis.
Toki pavadinima reikéty suvokti kaip salygini, kadan-
gi po juo slepiasi daugybé smulkesniy temy (rasizmas
ir diskriminacija; sporto diferencijavimas pagal socia-
ling klase, amZiy; subkultiiros studijos ir t. t.). Si kate-
gorija apima tiek mikro-, tieck makroperspektyvas, yra
vienodai imli bet kuriai sporto $akai ir jy analizei.

Konkretesniu Sios tyrimy grupés pavyzdziu galéty
biiti zymaus pranciizy sociologo P. Bourdieu izval-
gos. Pats nebtidamas sporto sociologas, vis délto Siai
temai jis skyré nemazai démesio ir savo darbuose
(Bourdieu, 1978; Brown, 2006) puikiai parode, kaip
sporto analizé gali atskleisti sporto ir socialinés kla-
sés tarpusavio priklausomybe. Kalbédamas apie skir-
tingas golfo ir bokso iStakas, jis remdamasis sociali-
niais Zmoniy skirtumais puikiai nuzymeéjo ir skirtin-
g3 Siy sporto Saky specifika. Golfas — aristokratisSka
sporto Saka — pasizyme¢jo distanciniu atstumu tarp
varzovy, pati sporto specifika nereikalavo ypatingo
fizinio pasirengimo ir, Bourdeu teigimu, aukstino
tokias vertybes kaip kruopStumas, tikslumas, masty-
mas | prieki, pagarba varzovui ir pan. Visa tai puikiai
iliustravo aukS$tuomenés santykius — manieringas tar-
pusavio bendravimas, §vara, vadovavimasis protu, o
ne fizine jéga ir pan. [domu pastebéti, jog ilga laika
golfas buvo isskirtinai baltyjy sportas', o jo specifi-
ka mazai pakito nuo sporto atsiradimo pradzios (t. y.
Sis sportas ir dabar lieka vienu populiariausiy versli-
ninky uzsiémimy tiek atsipalaiduojant, tiek tvarkant
verslo reikalus). PrieSingas pavyzdys biity minétasis
boksas. Nors jis ir radosi kaip dZentelmeny spor-
tas, neva simbolizuojantis garbinga dvikova, taciau,
Bourdieu manymu, jis biitent prigijo Zemesnés socia-
linés klasés gretose dél sporto specifikos sasaju su
zemesne socialine klase: bokse dominuojanti fiziné
jéga ir tiesioginis varzovy kontaktas, Bourdieu teigi-
mu, tarsi veidrodis atspindi darbininkijos gyvensena,
kur ir vadovaujamasi fizine galia (juk Zemesnés kla-
sés darbininkams pagrindinis darbo instrumentas ir
yra ju fizin¢ galia), o tiesioginis ir ne toks rafinuotas
kontaktas su varZzovu simbolizuoja kultiiros ir ,,gery

!'Ir netgi dabar, kai geriausiu golfo zaidéju laikomas juoda-
odis Tigeris Woodsas, Sis faktas pristatomas kaip sensacija,
kvestionuojanti nusistovéjusius stereotipus.
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maniery” stoka. Kita vertus, patiems darbininkams
boksas tapo terpe, kurioje jie galéjo panaudoti ir de-
klaruoti savo fizing galia bei parodyti aristokratijai,
kad jie yra stipresni. Beje, aptardamas Siuos pavy-
dzius, Bourdieu labiau rémési istoriniu kontekstu,
nes vélesnieji laikai su masine kulttira ir technologi-
némis revoliucijomis gerokai pakoregavo sporto pri-
klausomybg socialinei klasei, nors kai kurios sasajos
vis deélto isliko iki Siy dieny.

Zinoma, tai tik vienas i§ daugelio pavyzdziy, kurj
galime priskirti Siai kategorijai. Dabartiniu metu
populiaresni yra socialinés integracijos tyrimai, kai
sportas naudojamas kaip socialinés integracijos prie-
moné (Muller et al., 2008). Kai kurie mokslininkai,
nagrinédami masinj sporta, matuoja zmoniy sociali-
nj kapitalg ir jo poveik] pilietinei visuomenei (Perks,
2007). Taip pat neretai atlickami pjuviai naudojant
amziaus kriterijuy, jais siekiama patikrinti, pavyzdziui,
pagyvenusiy zmoniy galimybes isitraukti { masinj /
profesionalyji sporta. Tai, pasak tyréjy, svarbu todél,
kad sportas labai svarbus miisy kasdienio gyvenimo
reiskinys, didinantis muisy socialinius rySius; pagy-
veng zmonés, neturédami galimybiy pilnavertiSkai
isitraukti { sportinj gyvenima, automatiskai atsiduria
socialingje atskirtyje (Dionigi, O‘Flynn, 2007).

Ne ka menkesnio démesio sporto sociologijo-
je susilaukia tyrimai ly€iy aspektu, Sie tyrimai ¢ia
yra tokie pat svarbis kaip ir kitose srityse. Femi-
nizmo atstovai sporta supranta kaip tam tikra ly¢iy
santykiy ir strukttrini lauka, kuriame moterys yra
diskriminuojamas ir paliekamos pakrastyje, o vyrai
privilegijuojami ir dominuoja. Sioje srityje dirban-
tys sociologai savo démesi koncentruoja i kliticiy,
trukdanciy sporto pasaulyje daugéti motery spor-
tininkiy, problemy, su kuriomis moterys susiduria
norédamos uzimti sprendimy priémimo lygio vado-
vaujancias pareigas, tyrimus, kartu analizuojamos
struktiirinés priezastys siekiant iSsiaiskinti, ar mo-
terys ir vyrai turi tokias pacias galimybes jsitraukti
sportini gyvenima (Chase, 2006).

Sporto ir Ziniasklaidos tyrimai

Kita, tokia pat didel¢, o gal net ir didesné sporto
sociologijos tyrimy grup¢ skiriama sportui ir Zinias-
klaidai. Zymus sporto istorikas S. Rysas, tyrinéda-
mas Amerikos sporto istorija, pastebi, kad ilga laika
sportas zmonéms reiSké ne daugiau nei laisvalaikio
leidimo forma, reikalinga fizinio vikrumo rungty-
niaujant tarpusavyje (Riess, 1995). Rungtyniaudavo
dazniausiai pavieniai individai ir tik kartais vykda-
vo komandinés varzybos. Dar XIX a. viduryje dau-
gelyje pasaulio Saliy sportas buvo neorganizuotas
ir neformalus laisvalaikio leidimo budas, varzybos

vykdavo neperzengiant vietinio kaimo ar miestelio
riby ir tik retkarciais buvo varzomasi tarp skirtingy
kaimeliy ar miesty. Taisyklés buvo paprastos, nera-
Sytos (fiksuotos tik zmoniy atmintyje) ir daZniausiai
paremtos vietiniais paprociais ar tradicijomis. Tuo
metu niekas nevedé rungtyniy statistikos, o patys
rezultatai nebuvo fiksuojami ar vieSinami placiau,
todél neretai buidavo greitai uzmir§tami. Varzybo-
se galédavo dalyvauti bet kuris pakankamai vikrus
bendruomenés narys. Taciau vos per keleta desSim-
tmeciy vaizdas pasikeité i$ esmés. Impulsa tam davé
du dalykai: to paties Simtmecio antroje pus€je pra-
sidéjusi industriné revoliucija ir netrukus sekes stai-
gus Ziniasklaidos populiar¢jimas (su televizija prie-
Sakyje). Besirandancios naujausios technologijos
priartino sporta prie visuomenés: Ziniasklaidai pade-
dant tapo imanoma transliuoti varzybas, nedelsiant
informuoti apie rungtyniy rezultatus, vesti statistika.
Sportas tapo gerai organizuotas, atsisakyta vietiniy
tradicijy ir papro€iy, varzybos pradétos organizuo-
ti ne tik lokaliu, bet ir regioniniu bei nacionaliniu
lygiu. Taisyklés buvo standartizuotos ir iformintos.
Taigi, ziniasklaida prisid¢jo prie sporto profesiona-
1éjimo, populiar¢jimo ir netgi komercializacijos.

Imanomas ir kitoks sporto ir Ziniasklaidos tyrimy
kampas. Pastaraisiais metais populiarumo sulaukia
skirtingos motery ir vyry sportininky pozicionavi-
mo tendencijos, kai tyrinéjami lyc¢iy jvaizdziai zi-
niasklaidoje ir bandoma atskleisti ju santyki su do-
minuojanc¢iomis vyriSkumo / moteriSkumo sampra-
tomis (pvz., ar dominuojantis seksualizuotas motery
sportininkiy vaizdavimas Ziniasklaidoje sustiprina
stereotipini moteriSkumo ideala, ar tik atspindi, ar
itvirtina hegemoninio vyriSkumo dominavima, ar
ir viena, ir kita?) (Jankauskaité, 2005; Tereskinas,
2007). Lietuvoje tyrinétojai neretai spor to lauka pa-
sirenka kaip papildoma pjuvi, kuriame atsiskleidzia
stereotipiniai ly¢iy ivaizdZiai, padedantys vaizdin-
giau iliustruoti nagringjima problema. Tai, ko gero,
labiausiai iSplétotas sporto sociologijos ypatumas,
taCiau nuopelnus reikéty priskirti ly¢iy ir ziniasklai-
dos tyrimy specialistams.

Globalizacijos studijos ir komparatyvistinés
analizés

Treciaja grupe biity galima skirti vadinamosioms
komparatyvistinéms analizéms (angl. comparative
analysis) ir globalumo studijoms. Lyginamieji daly-
kai gali biiti labai jvairsis: pradedant skirtingy sporto
Sakuy, skirtingy problemuy ir baigiant tarpkultiiriniu ar
tarptautiniu palyginimu. Si didelé tyrimy grupé gali
apimti tiek jau minétus (pvz., tolerancijos raiSkos,
motery dalyvavimo sporte palyginimai), tiek ir kitus
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galimus (pvz., sporto vaidmuo visuomenés integra-
cijos procese JAV ir Etiopijoje; kilnaus sportinio el-
gesio (fair play) raida Piety Amerikoje ir Europoje)
analizés pjuvius. Palyginamosios analizés skirtos
problemai iSryskinti ir universalumui sustiprinti,
kartu jos padeda iSsiaiskinti kulttirinius skirtumus
ir specifiSkumus. Neretai komparatyvistiniy anali-
ziy (jos gali varijuoti nuo smulkiy, t. y. konkrecios
problemos, iki labai dideliy, t. y. valstybinés sporto
sistemos, palyginimy) pagrindu yra rengiamos jvai-
rios tarptautinés strategijos (pvz., kovos su rasizmu
strategija, fair play strategijos ir t. t.). Galiausiai, tik
taikant lyginamaji metoda galima suprasti, ka sporto
fenomenas reiskia Europoje, Azijoje ar Afrikoje.
Sioje tyrimy grupéje svarbia vieta uzima globali-
zacijos studijos, skirtos moderniajam sportui tirti. Kai
kurie autoriai teigia, kad tiek sporto tyrimams, tiek
paties sporto evoliucijai revoliuciniu momentu tapo
interneto atsiradimas ir paplitimas. Siame kontekste
siekiama atsakyti { tokius klausimus: kaip interne-
tas daro jtaka sporto kultiirai (kai ja kuriant internetu
gali dalyvauti visi norintys), kokia jtaka sportui turi
masinis populiaré¢jimas, kaip tuo sugeba pasinaudo-
ti tarptautinés su sporto industrija susijusios verslo
korporacijos ir kokios yra nenumatytos internetinés
komunikacijos pasekmés minétuose kontekstuose
(Wilson, 2007). Naudojant globalizacijos perspekty-
va galima nuzymeéti skirtingas sporto sasajas su skir-
tingomis kultiromis visame pasaulyje, kalbéti apie
sporto organizacijy sanglauda ir naujas administra-
vimo tendencijas, apie sporta ir technologijas bei ju
poveiki tiek masiniam, tiek profesionaliajam sportui,
apie kintancia sporto industrijos raida, apie naujai
atsivérusias ugdymo per sporta perspektyvas ir t. t.
Globalizacijos studijos ir komparatyvistinés analizés
smarkiai praturtina sporto sociologijos barus.

Apibendrinimas

Sporto sociologija yra ganétinai jauna sociolo-
gijos atSaka, taCiau jau spé&jusi isitvirtinti tarp kity
sociologijos at$aky. Siuolaikinés sporto sociologi-
jos srityje atlickamy tyrimy spektras be galo platus:
diskriminacijos studijos, sportas ir ziniasklaida, so-
cialinis mobilumas per sporta, sportas ir socialinés
problemos, sportas ir politika. Lietuvoje sporto so-
ciologija dar tik pradeda skintis kelia mokslo pripa-
zinimo link ir, nepaisant populiaréjancios sociologi-
nés metodologijos taikymo sporto tyrimuose, sporto
sociology laukia nemazai i$Sukiy siekiant isitvirtinti
Salia jau pripazinty sociologijos atSaky.

Platus sporto sociologijos objektas lemia nagri-
néjamy temy jvairove, kuria skiringi autoriai linke
skirtingai klasifikuoti. Siame straipsnyje sporto so-

ciologijos tyrimy tendencijos pagal ju populiaruma ir
svarba sugrupuotos i tris pagrindines grupes: sociali-
né integracija ir atskirtis sporte (domisi santykiu tarp
sporto ir socialinés sanglaudos, nagrinéja socialinés
atskirties ir diskriminavimo sporte kontekstus, apraso
sporto pasaulyje dominuojancias subkultiiras); sporto
ir ziniasklaidos tyrimai ( tyrin¢ja sporto ir Ziniasklai-
dos tarpusavio santykius, domisi sporto komerciali-
zacija, sporto, ir su sportu susijusiy, ivykiy pozicio-
navimu); globalizacijos studijos ir komparatyvistinés
analizés (nagrin¢ja globalizacijos itaka sportui, do-
misi technologijy svarba ir sporto raidos perspekty-
vomis, sporto administravimo i$siikiais globaliame
pasaulyje, komparatyvistiniy analiziy metodu lygina
sporto vaidmenj skirtingose visuomenése).

Vadinasi, sporto sociologijos objektas labai platus
ir atlieckamy tyrimy sarasa biity galima tgsti dar labai
ilgai. Svarbiausia yra suprasti sporto, kaip sociali-
nio instituto, kompleksiskuma, nes sportas jvairiais
kontekstais vis labiau skverbiasi { miisy gyvenima, o
sparciai auganti sporto industrija ir vis didesnis jvai-
riy sri¢iy mokslininky démesys sportui téra to pase-
kmeé. Sporto sociologija Siame kontekste tampa raktu,
gebanciu paaiskinti daugeli iki Siol neaiskiy, taciau
viliojanciy sporto ir visuomenés santykiy ypatumuy.
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THE OBJECT OF SOCIOLOGY OF SPORT AND THE DOMINANT TRENDS OF RESEARCH

Dainius Genys
Wtautas Magnus University

SUMMARY

Sport is one of the quite complex social institutions.
Sport can be perceived and explored in various contexts
— sport and mass media, sport and politics, social
integration and exclusion in sport, sport and education,
globalization studies in sport and many more (Lewis,
2009). This all illustrates the complexity of sport.
Despite of our interpretation of sport one thing is clear
— sport has great impact on society and individuals life.
This makes sport an attractive research area for various
researches from different disciplines. Sociologists are
not an exception. Sociologists are using own research
methods, sociological theories and particular skills in
order to unclose and show the impact of sport on social
structure, individual identity, pop culture, emphasize
causal aspects of social conflicts it is creating or
eliminating (McPherson, et. al., 1989). The aim of the
article is to unclose the object of sociology of sport
and indicate the main research tendencies.

Sociology of sport is relatively young branch of
sociology, despite that it has strong positions among
other branches of sociology. The range of subjects of
main researches in sociology of sport is very broad:
studiesofdiscrimination, sportand mass mediaincluding
pop culture, social mobility on the basis of sport, social
problems in sport including drugs and sports violence,
sport and politics. In Lithuania, sociology of sport yet

Dainius Genys

Vytauto Didziojo universiteto Sociologijos katedra
K. Donelaicio g. 58, LT-44248 Kaunas

El pastas: d.genys@smf.vdu.lt

is at the beginning on the way to glory and recognition
among the other disciplines. Despite the fact that it is
getting popular to use sociological research methods in
the field of sport, a lot of challenges is still waiting for
pioneers of sociology of sport to deal with.
Classification of wide range research subjects of
sociology of sport depends on author‘s intention. In
this article, research subjects of sociology of sport are
classified in three groups according to its importance
and popularity. The main three groups are: researches
of social integration and exclusion in sport (care about
the relation between sport and social inclusion, finding
out what are the contexts of social exclusion and
discrimination in sport, illustrating subcultures of sport
world); researches of sport and mass media (care about
the relation between sport and mass media, finding
out about commercialization of sport, illustrating and
investigatingstereotypicalmenandwomenrepresentation
in mass media); globalization studies and comparative
analysis (investigating impact of globalization on sport,
care about impact of technologies on sport and its
perspectives, finding out about the challenges for sport
in global world, with the help of comparative analysis
illustrating the role of sport in different societies).
Keywords: sociology of sport, social integration and
exclusion, mass media researches, globalization studies.
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The place and role of Olympism in higher education

Prof. Dr. Antonin Rychtecky
Charles University, Czech Olympic Academy, Prague, Czech Republic

Summary

Olympism is a set of principles, ideas, visions and challenges. Coubertin described it in not completely systematic
terms as a philosophy of life with the principles of a cult of effort, eurhythmics and a love of exercise, but also as a
state of mind (Naul, 2009). Consequently, as far back as the end of the 19" century, in his philosophical, psychological
and educational musings, Coubertin already understood that sport and exercise were becoming important actors in
culture as well as a means of educating and communicating across of different civilisations.

Besides the original ideas of Pierre de Coubertin, Olympism is enriched by other ideas and objectives in the
Olympic Charter. These comprise reflections on the development of the Olympic Movement, sport and culture as well
as their mutual relationships (Georgiadis, 2003). Nonetheless, they also include reflections on applying the results of
academic research.

Two different approaches have been pursued in incorporating Olympism into curricula at Czech universities for
training experts in physical education and sports. At other universities and faculties, the implementation of Olympism is
not yet systematic, and is influenced by specialists operating in the fields of philosophy, sociology, ethics, aesthetics, etc.

In cooperation with NOAs and OSCs, universities should focus part of their research and educational capacities
on current issues concerning the Olympic Movement. Olympism, the principles, values, and relationship of Olympism
to sport and culture should be an integral part of professional training for future teachers, coaches, managers, etc.

The results of research activities in Olympism should be subsequently a predicate of education programmes and
systematically developed in university concepts of Olympic education programmes. They may be applied as a separate
educational subject or as a set of selected Olympic themes included in the content of education for social science and
sports subjects. Cooperation between Olympic institutions and universities is beneficial not only for the development of
a deeper and more comprehensive interpretation of Olympism in historical and contemporary reflections, but also for
the development of sports and social sciences as well as for sport itself and its relationship with culture. Today, without
the ideas and principles of Olympism, it is not possible to assess sport in its complex and rapid development or to assess
the evolution of society in the 20" and 21* centuries.

Keywords: Olympism, universities, research, education.

Interpreting the place and role of Olympism
in higher education is a necessary and pertinent
issue. The close relationship between the Olympic
Movement and universities dates back as far as
1894. The fact that the IOC was established at
Sorbonne University — the “temple of science” as
Pierre de Coubertin called it — contributed to this,
as did Coubertin himself. The development of sport
as well as the importance and social impact of the
Olympic Games later prompted interest among
individual researchers and teams of scholars at
universities. The general interest among universities
in Olympism and the Olympic Games in the 1980s
intensified their direct and indirect cooperation with
the Olympic Movement, both in terms of education
and research (Morgas, 2006). Another mediator in
this process comprised the activities of the IOC and
the IOA as well as the establishment of anew Olympic
Museum, which has been illustrating the connection
between Olympism, sport and culture since 1993

whilst also developing and supporting the concept
of education and research projects at universities.
Nonetheless, the educational and research character
of universities, as well as the forms in which they
cooperate with national Olympic Movements and
the themes that have been dealt with, often differ.
National specificity is important in this regard.
Consequently, the starting point for our report is the
Czech Republic, which makes no claims to represent
the general situation.

Why is Olympism taught and researched at
universities in the Czech Republic?

« It is the Olympic Movement’s mission to
cooperate with the academic community.

* The development of the Olympic Movement
and the Olympic Games cannot do without academic
reflections on their social impact.

* Apart from other things, the implementation of
Olympic values in university curricula programmes
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has also been caused by a crisis in general concepts
of education, which students find too theoretical,
formal and verbose.

* The autonomy of the Olympic Movement and
universities, as well as their economic security and
the coordination and harmonisation of research and
education are basic preconditions for their effective
cooperation.

* Physical education and sports at primary and
secondary schools as well as at universities should
not only comprise sports training but should also
have an Olympic and humanist dimension.

* The Olympic Movement needs experts and
specialists. Universities can offer and arrange
training for them along with academic research and
a specialist service.

* For the time being, we cannot be entirely
satisfied with the role of primary and secondary
schools as well as universities in disseminating the
Olympic idea and Olympic culture.

Implementing Olympism in the education pro-
grammes of Czech universities and faculties

Olympism is a set of principles, ideas, visions and
challenges. Coubertin described it in not completely
systematic terms as a philosophy of life with the
principles of a cult of effort, eurhythmics and a
love of exercise, but also as a state of mind (Naul,
2009). Consequently, as far back as the end of the
19'™ century, in his philosophical, psychological and
educational musings, Coubertin already understood
that sport and exercise were becoming important
actors in culture as well as a means of educating and
communicating across different civilisations.

Besides the original ideas of Pierre de Coubertin,
Olympism is enriched by other ideas and objectives
in the Olympic Charter. These comprise reflections
on the development of the Olympic Movement, sport
and culture as well as their mutual relationships
(Georgiadis, 2003). Nonetheless, they also include
reflections on applying the results of academic
research.

As we shall illustrate below, two different
approaches have been pursued in incorporating
Olympism into curricula at Czech universities for
training experts in physical education and sports. At
other universities and faculties, the implementation
of Olympism is not yet systematic, and is influenced
by specialists operating in the fields of philosophy,
sociology, ethics, aesthetics, etc.

a) Implementing Olympic themes in social
science curriculum subjects for training physical
education specialists

Wherever Olympism cannot be applied as a
separate study subject, Olympic themes are chosen
and taught according to the graduates’ future work.
They are primarily taught in social and sports
subjects, but are also developed in courses for sports
disciplines in both bachelors and masters’ studies. As
future teachers, trainers, instructors, etc., physical
education students learn basic Olympic knowledge,
skills and competences for their future activity in
several study subjects.

b) Olympism as a separate instructional and
educational subject in the curriculum

Universities together with Czech Olympic
Academy are jointly taking part in formulating the
content of the curriculum for Olympic education
at primary and secondary schools (Rychtecky &
Dovalil, 2009). Apart from this, private and public
universities and sports faculties are also creating
their own implied “Olympic” subjects, which
they offer their students in a obligatory or elective
form in bachelors’, masters’ and doctoral studies.
The most frequent names given to mostly elective
subjects taught at the sports and educational
faculties of universities in the Czech Republic are
Olympism and Olympic Education. Their content is
based on the themes in the table, but it is taught in
a condensed form.

A common and unifying basis for an Olympism
curriculum at wuniversities 1is the textbook
“Olympism” compiled by a team of authors from
universities as well as specialists and experts from
the Olympic Movement. It was published in 2004
with the support of the Czech Olympic Committee
and contains the following chapters: Sport, Pierre
de Coubertin, Philosophy of Olympism, Relations of
Sport, Olympism and Culture; Antique Inspirations;
Olympic’ Symbols and Ceremonies; Olympic
Movement, Brief History of the Olympic Movement;
Olympic Games, Czech Olympic Movement,
Financing of the Olympic Movement, Sport for All
in the Olympic Movement; Women and Sport in
the Olympic Movement, the Ecological Dimension
in Olympism; Olympism and Arts, Sport and
Olympism in the Examination of Time; Future of
Olympism,; Olympic Education; Education in Sport.
The textbook is used by university students as well
as by experts and interested persons of the Olympic
Movement in the Czech Republic.
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Table 1

Implementing Olympic themes in curriculum subjects at physical education faculties in the Czech Republic

Man and the World — General
Themes

Olympic Themes, Knowledge, Skills and Competences of Students

Academic Disciplines and Study
Subjects

The coexistence of people coming
together; respecting ethical
principles

knowing the importance of sport as a means of bringing people together.
Understanding the Olympic Games as a means of mutual understanding,
friendship, solidarity and honest competition

philosophy, sports philosophy, ethics,
sports psychology

Human behaviour
national minorities, foreigners

understanding and assessing the importance of the Olympic Charter, the
role of Olympic ideals in respecting people of different nations, races and
cultures, rejecting any kind of discrimination

ethics, philosophy, sports philosophy,
sports psychology, sports education

Building a peaceful and better
world

applying youth education through sports, observing Olympic principles,
and setting a personal example; knowing the importance of ekecheiria in
historical and contemporary reflections

philosophy, sociology, sports sciences,
Sports activities

Personal safety
violence in society, socially unde-
sirable behaviour

realising and distinguishing the differences between polite encouragement
for sports teams and various forms of direct or transferred aggression at
sports matches (football, hockey)

sports sociology, sports psychology,
legislation, the law in sport

International and national
institutions and organisations

knowing and distinguishing governmental and non-governmental
international and national Olympic organisations, as well as the
international and national sports federations

sports management, law, sports
sociology

Man and Society — General
Themes

Olympic Themes, Knowledge, Skills and Competences of Students

Academic Disciplines and Study
Subjects

Basic human rights and citizens’
obligations

understanding sport as a human right, knowing the International Charter
of Physical Education and Sport as well as the European Charter of Sport
and examples of their application

legislation and the law in sport, ethics,
sports philosophy, sports sociology

sport, joy in efforts made; forming positive attitudes to sport

Getting to know people valuing the Olympic Movement and sport as a means of knowing and sports philosophy, sports sociology,
understanding other people; the Olympic Games as a meeting of young sports psychology,
people from all over the world

Self-knowledge understanding Olympism as a state of mind and self-knowledge through sports psychology, sports philosophy

Interpersonal relationships

managing to perceive manifestations of intolerance in people’s behaviour,
unfair and fair behaviour in life and in sport; managing to shape a situation
for the development fair-play behaviour

ethics, sports psychology, sociology,
sports sociology

Interpersonal communication

recognizes the importance of sport and sports “competitions” and
overcome oneself in human communication. Managing to prepare and
organise sports competitions in schools and in clubs in accordance with
Olympic principles

active participation in sports
competitions, Olympic days and
festivals for young people, sports
management

Human solidarity

knowing and being able to explain the role and importance of the Olympic
and Paralympic Games

Olympic Charter, sports history, ethics

Value system

knowing and being able to interpret and evaluate the main Olympic values
and the principles of their internalization

sports history, sports philosophy,
axiology

Human activity, Work, Leisure
Time

Olympic Themes, Knowledge, Skills and Competences of Students

Academic Disciplines and Study
Subjects

Leisure time and the use of this
time

understanding and evaluating sport as one of the most mass forms of
leisure-time activities, identifying sport as a means of educating the young,
health and delinquent prevention

sports philosophy, sports education,
biomedicine

An active lifestyle

appreciating and understanding Olympism as an active life philosophy
and style with sport and exercise playing an important role, adopting a
positive attitude to it development

sports philosophy, ethics, sports
education, sports sociology

Forms and manifestations of
culture in society

understanding and valuing sport as one of the forms of physical culture;
multiculturalism

aesthetics, sports philosophy, cultural
anthropology, artistic competitions:
literature, music, drama

Culture, art and sport

Being able to describe and explain the relationship between Olympism,
sport, culture and art, the principle of kalokagathia, knowing important
works of art as a cultural legacy

aesthetics, sports philosophy, cultural
anthropology, artistic competitions —
literature, art, music and drama

sport and games in antiquity

mission of the ancient Olympic Games, appreciating the importance of
antiquity in modern Olympism

History Olympic Themes, Knowledge, Skills and Competences of Students Academic Disciplines and Study
Subjects
Antiquity understanding ancient Olympic traditions, understanding the purpose and | sports history, sports philosophy,

aesthetics

The origin of international sport
and the Olympic Games, Pierre de
Coubertin

knowing the founder of the modern Olympic Games, Olympic symbolism.
Understanding the important and mission of the Olympic Games, Olympic
institutions and organisations

sports history, philosophy, sports
philosophy, sports management

Man and Health

Olympic Themes, Knowledge, Skills and Competences of Students

Academic Disciplines and Study
Subjects

The preventive importance of
exercise and sport

understanding and being able to explain the health importance of active
exercise and sport. Being able to shape a situation for overcome oneself,
the importance of interpersonal competition

biomedicine, health physical
education, sports physiology, sports
sociology
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Addictive drugs, health, doping

knowing the detrimental nature of stimulants, prohibited means of
performance enhancement in sport, understanding the destructive
significance of doping in personal self-development

biomedicine, health physical
education, sports physiology, hygiene,
ethics, sports psychology

Doping and preventive anti-
doping measures

understanding the essence of the fight and campaign against doping
in sport, the causes for the fight against its misuse, knowing the main
principles of preventive anti-doping measures

biomedicine, biochemistry, sports
physiology, hygiene, ethics, sports
psychology

Physical Education and Sport

Olympic Themes, Knowledge, Skills and Competences of Students

Academic Disciplines and Study
Subjects

Olympic Charter, Olympic ideals,
Olympic ceremonials, symbols

valuing the importance of Olympic ideas, their reaching beyond sport,
fair competition even in extreme situations in games and contests, nature
conservation in sport, assistance for the handicapped, etc.

sports philosophy, sports sociology,
sports psychology, nature
conservation, health physical

education

Olympism as a subject of research at Czech
universities

An analysis of contemporary Olympism indicates
that it’s declaratory and concise expression in the
Olympic Charter does not provide a sufficiently
vivid picture or answers to questions such as
“what exactly is Olympism?” This brevity, due to
the nature of the Charter, currently also poses a
challenge for this unique social phenomenon to be
more comprehensively analysed and interpreted
in the broader context of social, sports and natural
sciences at universities. Moreover, the mission of
the IOC and IOA, NOCs and NOAs (also cited at
the 13" Olympic Congress in Copenhagen last year)
is to develop, protect and spread the principles of
Olympism and Olympic values in physical education
and sports programmes at schools and universities.

Culture
and Arts |
Olympism
Sport
| sejence|  Olympic Movement Social

Olympic Games __-Snle nce

Y
|

Natural
Science

{

Olympism in the context of academic research

Fig. 1. Olympism and the Olympic Movement in
the system of academic disciplines

Olympism transcends sport, both as a set of
preferred values and within a cultural framework. In
many cases it advocates sport (Parry, 1998; Jegorov,
2001). Consequently, incorporating Olympic themes

into university research projects in social and
sports sciences is of crucial significance, both for
the academic and subsequent education activities
of universities. In the next section we shall recall
selected methodological problems and stereotypes,
which sometimes appear in basic and applied
research on Olympism and the Olympic Games and
are transferred to education activities.

Philosophy, sports philosophy and Olympism
In historical and contemporary reflections,
philosophy devotes itself to the anthropological and
aretological characteristics of sports competitions as
well as the socio-political, religious, aesthetic and
symbolic attributes of Olympism and the Olympic
Games. The general goal is to create a consistent
philosophy for the “Olympic ideal”. The aretological
and anthropological dimensions of the Olympic
Games are linked to the values of the body and
mind as well as the limits of educational values in
sport. Stereotypes in the philosophical interpretation
of the Olympic Games and the Olympic Movement
include the fact that their transcendent wholes are
underestimated. The Olympic Games contain virtues
and a further distinction of the attributes of perfection,
glory, goodness, heroism, grace, etc. Some of these
are particularly important because they involve
crucial issues concerning human consciousness and
existence. Olympism and the Olympic Games are
no exception in this respect (Eyler, 1981). Besides
philosophy and sports philosophy, Olympism is
also examined by other philosophical disciplines
and sub-disciplines, i.e. the philosophy of art,
comparative philosophy, ontology, phenomenology,
the philosophy of gender, axiology, etc. (First World
Olympic Congress of Philosophy, Athens, 2004)

Sociology, sports sociology and Olympism

In sociology and the sociology of sport, the
following questions are posed in an analytical
(sometimes not sufficiently defined) context and
relationship to sport and Olympism:
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* what is so specific in the Olympic Movement,
which has been systematically extending its influence
for more than a century despite counterarguments
that Olympism is “running out of steam”?

* how has sport and Olympism changed over time
and in the wider social context?

* what is the public image of sport, the Olympic
Games and the Olympic Movement, etc.

Without answers to these and other questions,
any examinations of sport and Olympism will be
reductive and restrictive in terms of their insights
in sociological descriptions of modern societies
(Pawtlucki, 2009).

Psychology, sports psychology and Olympism

Research in sports psychology interprets the
Olympicideals,whichfacilitatean overlap of personal
excellence and the development of performance
(Cross & Jones, 2007; Gould, Collins, Lauer&
Chung, 2006). Coubertin’s concept of Olympism as
a “state of mind” is nothing other than an emotional,
personality and intra-individual overlap and means
of overcoming oneself, as expressed in the motto
“Citius, Altius, Fortius”. It comprises the most
important component of an individual’s motivation
structure for sport and performance. Consequently,
Coubertin’s cult of effort is always more important
than external motivations — the stimulation of
performance through external incentives. Therefore,
competition in the spirit of Olympism primarily has
a self-reconciling and self-improving significance
while achieving maximum individual performance
(Shields & Bredemeier, 1995; Miiller, 2000). Sports
psychology seeks for adequate answers to the
following frequently asked questions:

* “how can one bridge the gap between Olympic
ideals and the application of contemporary methods
of operation used in sports training for youths?”
(incentives, inappropriate awards).

* “does sport always have a positive impact on
personal development?”

It is apparent, however, that motivation which
emphasises “victory at all costs” may have a negative
influence on the behaviour of sports people, and can
lead to bribery or cheating (Miller & Kerr, 2002).

Education, sports education and Olympism

Coubertin understood sport as an educational
instrument — a school of moral chivalry, purity and
physical force. The content, aim and outcome of
this education comprise attitudes and interiorised

Olympic values. Current concepts of Olympic
education have been updated through systematic
research, just like the Olympism and Olympic
education textbooks. Research in education and
sports education has also raised other questions:

* how and by which means and methods, is it
possible for an individual as a subject of education
to identify with Olympic values through sport?

* has contemporary sport lost its former values
for young people?

Doubt is sometimes cast on sport as an edifying
instrument with the assertions that “the development
of qualities and skills is not always linked to
participation in sport.” This is true because merely
participating in sport does not automatically impact
upon the personal development of a subject.
Nevertheless, sport without ideals can increase
one’s tolerance of cheating, both in terms of one’s
competitors and the person themselves (Gould,
Collins, Lauer & Chung, 2006).

Ethics, Olympism and the Olympic Games

Fair play and respect for one’s competitors
develop through active participation in sport and
are a precondition for free competition without
discrimination (Olympic Charter, 2004). The
Olympic Movement aspires to also spread these
values beyond the realm of sport (Dziubinski,
2008). “Sport is and should remain a forum where
everyone has a chance to actively participate and
develop in it. Consequently, sport is a human right,
but it is not possible to separate it from the rest of
the world.” (Rogge, 2004).

Culture, art and Olympism

The original Greek ideal of “Kalokgathia”
became the model and moderator for the personal
development of sports people. The stereotype in
looking at the reality of the Olympic Movement
is that in our traditional education we are strongly
influenced by rational thinking adapted to the one
truth. The Cartesian ideal of the one truth only was
the foundation stone of modern science and has
been particularly successful in natural sciences.
Sometimes, however, thisideal fails in the demanding
and critical situations and problems of the Olympic
Movement. Art, however, offers a grasp of reality
which cannot be provided by modern rationalism.
In the critical and difficult reality of their context,
which is not focused on the one truth only, they
can describe a given situation more precisely than
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science. Culture in Olympism and sport, however,
does not mean abandoning rationalism and Europe’s
cultural heritage.

Conclusions

* The IOC and NOCs should systematically
support research in universities focused on
Olympism, the Olympic Movement and the Olympic
Games. The 13™ Olympic Congress in Copenhagen
last year confirmed the importance and prospects
of cooperation between the Olympic family and
educational institutions.

* In cooperation with NOAs and OSCs,
universities should focus part of their research and
educational capacities on current issues concerning
the Olympic Movement.

* Olympism, the principles, values, and
relationship of Olympism to sport and culture should
be an integral part of professional training for future
teachers, coaches, managers, etc.

* The results of research activities in Olympism
should be subsequently a predicate of education
programmes and  systematically developed
in university concepts of Olympic education
programmes. They may be applied as a separate
educational subject or as a set of selected Olympic
themes included in the content of education for
social science and sports subjects.

* Cooperation between Olympic institutions and
universitiesis beneficial, notonly for the development
of a deeper and more comprehensive interpretation
of Olympism in historical and contemporary
reflections, but also for the development of sports
and social sciences as well as for sport itself and its
relationship with culture. Today, without the ideas
and principles of Olympism, it is not possible to
assess sport in its complex and rapid development
or to assess the evolution of society in the 20" and
21% centuries.

* The master’s programme on Olympic Studies
entitled “Olympic Studies, Olympic Education,
Organisation and Management of Olympic Events”,
started in 2009 at the University of Peloponnése
(Dimopoulos, 2009), has been inspirational and
beneficial whilst also increasing the professionalism
of specialists in the Olympic Movement.
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OLIMPIZMO VIETA IR VAIDMUO AUKSTOSIOSE MOKYKLOSE

Prof. dr. Antonin Rychtecky
Prahos Charles universitetas, Cekijos olimpiné akademija

SANTRAUKA

fww—

derinys. P. de Coubertinas §i termina apibiidino ne vi-
siSkai sistemingai — kaip gyvenimo filosofijq vadovau-
Jjantis pastangy, ritmikos ir meilés mankstai principais
ir kartu kaip dvasios biisenqg (Naul, 2009). Dél Sios
priezasties pacioje XIX a. pabaigoje jis savo filosofi-
niuose, psichologiniuose ir pedagoginiuose apmasty-
muose jau suvoke, kad sportas ir manksta tapo svarbia
kulttros dalimi, lygiai taip pat kaip ir Svietimo priemo-
nés ar bendravimas tarp skirtingy civilizacijy.

Be originaliy P. de Coubertino idéjy, olimpizma ki-
tomis idéjomis ir siekiais praturtino ir Olimpiné char-
tija, suvienijusi pamastymus apie olimpinio sajidzio
plétojima, sporta, kulttirg ir, zinoma, jy tarpusavio san-
tykius (Georgiadis, 2003). Be to, Chartijoje kalbama ir
apie moksliniy tyrimy rezultaty taikyma.

[traukiant olimpizma i Cekijos universitety fizinio
lavinimo ir sporto treneriy rengimo programas buvo
einama dviem skirtingais keliais. Kituose universite-
tuose ir fakultetuose olimpizmo integravimas vis dar
néra sistemiskas, tam jtakos turi filosofijos, sociologi-
jos, etikos, estetikos ir pan. specialistai.

Antonin Rychtecky

Charles University in Prague

Faculty of Physical Education and Sport

Department of Pedagogy, Psychology and

Didactics of Physical Education and Sport

Jose Martiho 31, Praha 6 - Veleslavin 162 52, Czech Respublic
E-mail: Rychtecky@ftvs.cuni.cz

Universitetai, bendradarbiaudami su nacionaliniais
olimpiniais komitetais ir olimpinio sporto centrais,
turéty dali savo tyrinéjimy ir Svietimo priemoniy su-
telkti ties esamomis olimpinio sajuidzio problemomis.
Olimpizmas, principai, vertybés ir olimpizmo santykis
su sportu ir kultlira turéty tapti integralia profesiona-
laus busimy mokytojy, treneriy, vadybininky ir pan.
rengimo dalimi. Olimpizmo tyrimy rezultatai turé-
ty papildyti Svietimo programas ir biti sistemingai
itraukiami i universitety olimpinio Svietimo programuy
koncepcijas. Sios programos gali biti jgyvendinamos
tiek kaip atskiri mokomieji dalykai, tiek kaip atrinkty
olimpiniy temy sarasas, itrauktas i socialiniy moksly
ir sporto dalyky mokymo turinj. Olimpiniy institucijuy
ir universitety bendradarbiavimas yra naudingas ne tik
iS§samesniam ir visapusiSkam olimpizmo interpretavi-
mui istoriniu ir Siuolaikiniu poZiiiriais, bet taip pat ir
sporto, socialiniy moksly plétotei, sportui savaime ir
jo santykiui su kultiira. Siandien be olimpizmo idéjy
ir principy nejmanoma jvertinti sporto, jo kompleksis-
kumo, sparcios plétros ar ivertinti XX ir XXI amziy
visuomenés evoliucijos.

RaktazodZiai: olimpizmas, universitetai, tyrimas,
Svietimas.
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Habits of physical activities in families (empirical investigation)

Inta Bula-Biteniece, Dr. Juris Grants, Dr. Rasma Jansone

Summary

Latvian Academy of Sport Education

The aim of the research was to find out the opinion of parents, pre-school pedagogues and students-future PE

pedagogues about the habits of family physical activities, the factors promoting and hindering them. The children
need to perform physical activities together with parents, so that the children would have an opportunity to get
mental, emotional and physical support in forming their personality, but the parents need physical activities in order
to improve communication with children and form long-term positive mutual relations.

As the main hindering factor of the forming habits of family physical activities may be mentioned the fact that there
is no one to organize them. Students mention lack of knowledge and skills, as well as experience in organizing sport
events. Similarly lack of knowledge and skills in organizing sport events are mentioned by pre-school pedagogues,
but also they lack information and knowledge about the importance of physical activities and concrete examples
about what physical activities could they organize for 0-7 year old children. All groups of respondents mention lack
of cooperation between parents, pre-school pedagogues and sport event organizers (students: future pedagogues of
physical education).

Keywords: habits of physical activities, family, pedagogues, students.
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Introduction

The necessity of practicing physical activities
in families is determined by several factors. Firstly,
the children are genetically disposed to do physical
activities. The children have concrete way of
thinking (among adults dominates abstract thinking).
For children there is observed weak relation between
physical activities and physical preparedness. For
them physical activity is periodic, spontaneous and of
occasional character and the main indicator of which
is the amount of movements per day. The model of
child physical activity depends on the level of child
development and abilities. The children become
more active, if there is a possibility and appropriate
support. Children usually refuse to do sports, if they
do not see definite necessity to do it and are not
able to endure lengthy loads without rest periods. In
definite situations the children are able to undergo
relatively large loads. The children cannot perform
high intensity loads (Jansone, Krauksts, 2005)

Secondly, aiming to understand the importance of
family in forming student’s achievements, attention
should be paid to the level of parents’ education,
their form of employment, to the availability of
financial and cultural resources to the family, as well
as to the characterization of the family. American
sociologist James Coleman nevertheless considers
that the influence of the family conditions on child’s
achievements is not limited only by economic capital
(parents’ income). According to the author the pupil’s
achievements and the development of the personality
is influenced also by social capital: child and parents
relations, upbringing style chosen by the parents and
parents’ involvement in child’s education process.
Parents’ attitude, their participation in the learning
process influences child’s willingness to get educated,
their development possibilities and achievements.
The children, whose parents control the activities the
children engage and simultaneously give emotional
support and encourage to make independent
decisions, have less risk of problematic behaviour.
In its turn, if children-parent communication is
hindered, it is more difficult for children to use the
resources, provided by the parents, and it negatively
influences the process of acquiring education and the
formation of the personality (Coleman, 1988, Piech,
2004). If the children are not allowed to move for
at least 3-4 hours a day, then at schools the children
will not be able to keep attention and learn.

Nevertheless, as market investigations and public
opinion research centre “SKDS” proved (December,

2007) ir their research “Latvian inhabitants sporting
habits” that for the surveyed people 49% do not do
any physical activities, and as the main cause they
mention “lack of time” and “it is not necessary for
me to pursue any physical activities”. The second
reason confirms that the people are not educated
enough about the necessity of doing physical
activities. Even more critical situation is with family
sporting habits: only 17% of respondents engage
their family in physical activities and do sports
together. This means that systematic approach and
traditions are needed to form motivation to pursue
physical activities. Traditions are formed in families
(Latvijas iedzivotaju sportoSanas paradumi, 2007).
Physical activities have long ago been considered
as one of the most effective components in the
promotion of children upbringing, developing and
maturing. Physical passivity can be main risk in
getting ill with cardiovascular illnesses, as well as
can be the cause of gaining excess weight, increasing
blood pressure. Even low intensity physical loads
secure positive changes in health condition.

Taking as basis pedagogic, psychological and
biologic peculiarities of child development, the basis
of physical activities is family sport. In the Rule
of Sport it is defined as all kinds of individual or
organized activities for maintaining and developing
physical and mental health, as well as gaining
success in sport competitions (with Amendments,
which have been made in 29.01.2004, 26.10.2006,
and the Rule of 14.05.2009, which came into force
on 17.06.2009. The Amendments to Point 1 came
into force on 01.08.2009 (Sporta likums).

The children need to perform physical activities
together with parents, so that the children have an
opportunity to get mental, emotional and physical
support in forming their personality, but the
parents need physical activities in order to improve
communication with children and form long-term
positive mutual relations (Jansone, Krauksts, 2005,
Vecvagare 2005).

The aim of the research was to find out the
opinion of parents, pre-school pedagogues and
students-future PE pedagogues about the habits of
family physical activities, the factors promoting and
hindering them.

The methods of the research

In the research participated parents (n=211) from
such Latvian cities and towns as Riga, Kuldiga,
Rezekne and Lielvarde, who took part in Latvian
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Family Sport Festival; pre-school pedagogues from
such Latvian cities and towns as Riga, Saldus and
Valmiera; Latvian Sport Academy full and part time
Year 2, Year 3 and Year 4 students (n=321), who
had completed the study course of pre-school PE
didactics and are future pre-school PE specialists.

In questioning there were obtained data about
family sporting habits and knowledge about the
necessity of physical activities for pre-school age
children. 26 questions were included (with answers
according to 5 point Likert scale). The questions
are about each person’s physical activities, family’s
physical activities and about students’ knowledge in
the course of pre-school PE didactics.

The questions of the questionnaire were grouped
according to their significance and there were formed
indexes, referring to all groups of respondents:
parents, pre-school pedagogues and students. In
practice indexes are most widely spread statistical
indicators. With the help of indexes is characterized
the growth of separate indicators and performed
the comparison of indicators. Index (from Latin:
indicator, register) describes and lists a group of
words, titles, etc. (Gosa, 2004).

The obtained data were processed with SPSS
software, Version 16.

The results and discussion

Concerning the problem that children have
difficulties to learn and socialize in the society,
express their emotions, several scientists have
expressed their opinion that this problem appears
already in pre-school period: there is no attention
from parents, there are notacquired basic movements,
which could further stimulate child’s development.
There were investigated parents and pre-school
pedagogues attitude towards physical activities,
their participation in them and their opinion about
the necessity of practicing physical activities with
pre-school children now and in their future, as well
as there were investigated family sporting habits.

The questions of the questionnaire were grouped
according to their significance and were formed
indexes, referring to all groups of respondents:
parents, pre-school pedagogues and students.

1. The Index of Attitude: each person’s attitude
toward physical activities.

2. The Index of Activity: family participation in
physical activities.

3. The Index of Opinion: views about the necessity
of physical activities in child’s development.

Additionally there were formed 2 indexes: the
Index of student Opinion about the level of the
Knowledge about the necessity of physical activities
in child development, and for the parents: the Index
of Support and Participation.

Considering the obtained data it may be concluded
that 136 parents (from 211) or 64.5% and 272 (from
321) or 84.7% students show high Index of Attitude.
It means that both the parents and students support
healthy lifestyle and participate in physical activities.
The majority of pre-school pedagogues (59.2%) show
medium Index of Attitude, 22.3% - high, but 18.5%
- low. This result is connected with the fact that pre-
school pedagogues are women, whose average age is
43 years, and who as their primary concern consider
the wellbeing of their family: children and husband,
and whose everyday activities are set around tidying
the house and cooking. Up to a point these people
can be considered as less active ones.

High Index of Attitude, shown by the students,
can be explained, considering respondents’ socially
active age (18-25 years) and the fact that in Latvian
Academy of Sport Education, where the respondents
come from, 50% of all the courses are practical ones.
Considering Index of Attitude to physical activities
of society in general (Fig. 1), can be drawn the
conclusion that it is medium and with the tendency
to increase.

Students

O row
B High
[ Medium

Pedagogues

% 20% 40% 60% 80% 100%

Fig. 1. Index of Attitude

Previously analyzed data about parent and
pedagogue attitude to pursuing physical activities
do not coincide with parent and pedagogue activity,
namely, doing physical activities.

Taking into account that family physical activities
should be considered integrally, they should be treated
as a concern of not only pedagogues and parents, but
also of pre-school pedagogues, who actively cooperate
with the family, encourage them do pursue physical
activities and to a certain extent also organize them,
serve as an advisers in family sport. In the case the
parents themselves have positive attitude to pursuing
physical activities, characterized by medium high
Index of Attitude, their activity in trying to involve



16

SPORTO MOKSLAS

the members of their family in physical activities
can be characterized with medium Index of Activity,
which exhibits tendency to turn into low Index of
Activity. Medium Index of Activity shows 78.7% of
respondents, low Index of Activity - 11.4%.

This result can be explained, considering the
fact that the parents are too busy or not interested
to pursue physical activities with their children,
because they are either not interested in pursuing
physical activities due to the lack of knowledge
and practical experience in dealing with such small
children, or too tired after work, or stick to a parent
myth: my child himself/herself is active, and I must
teach him or her to be independent, which means:
she/he has to find what to do herself/himself.

The task of pre-school pedagogues and parents
is to help children to develop, therefore the activity
of the first in motivating parents, organizing family
sport days is very important. 78.7% pre-school
pedagogues show medium Index of Activity. It
confirms that the majority of pre-school pedagogues
still cooperate with parents, not withstanding their not
being interested in this kind of activities or being too
busy. Nevertheless, 11.1% of pre-school pedagogues
show low Index of Activity. This result mostly can be
explained taking into account pre-school pedagogues
great working loads (1.5-2 full time jobs), as well
as the fact that a considerable part of pre-school
pedagogues have only superficial knowledge about
the content of sport activities and the importance of
definite exercises in child’s development, because
PE classes in pre-school institution often are not
lead by PE specialist. However, 13.3% of pre-school
pedagogues show high Index of Activity: work with
parents in this sphere, as well as organize sport and
family sport festivities for children together with
parents (Fig. 2).

F
Students | | 74,5 25,5 '
Ped.
edagogues - 756 133 ' B row
B High
—— D Medium
Parent 78,7 m

|

0% 50% 100%

Fig. 2. Index of Activity

The students, on their turn, have medium Index
of Activity (74.5%), with 25.5% showing high Index
of Activity. For students high Index of Activity
correlates with high Index of Attitude: the students
show high Index of Attitude, and therefore Index of

Activity is at the same level. It is also possible that
the students consider their family being not their
father and mother, but their girlfriend or boyfriend
(or wife and husband for those, who have already
formed their families), who are active and it is easy
to engage their “family”.

It is essential to find out if the parents, pre-
school pedagogues and students have individual
understanding, in attitude based opinion, point of
view about the importance and necessity of physical
activities in child development, as well as about
promoting child motivation to pursue physical
activities in long-term.

As the obtained data testify, then the Index of
Opinion about the importance of physical activities
in child development can be evaluated as high for
89.6% of parents, 87.9% of students and 64% of
pre-school pedagogues. Medium Index of Opinion
shows 10.4% of parents, 32.2% of students and
12.1% of pre-school pedagogues. Only 3.7% of
pre-school pedagogues show low Index of Opinion.
Medium and low Index of Opinion, shown by pre-
school pedagogues testifies that in professional
studies it is not paid sufficient attention to physical
activities and their importance in child development.
Therefore it is essential to reconsider and improve
Professional study programs, connected with pre-
school age children physical, mental and intellectual
wholesome development (Fig. 3).

Students d

Pedagogues | .\ 64 D

0
Parent m 89,6

0% 20% 40% 60% 80% 100%

D Low
B High

[ Medium

Fig.3. Index of Opinion

Medium and high Index of Attitude, Index of
Activity and Index of Opinion is shown by the
parents, who support children physical activities
and participate in them, understand their importance
in child development. As the obtained data about
parent support and participation testify, 41.7% of the
parents show low Index of Support and Participation.
This result is connected with the fact that parents
are too busy, are not sufficiently informed about the
necessity of physical activities in child development,
as well as they lack information (aid) about possible
physical activities, they can do with their children,
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aged from 0 to 7. 55% of the parents show medium
Index of Support and Participation, it means that
parents try doing physical activities together with
their children. And only 3% of the parents show
high Index of Support and Participation (Fig. 4).

55% 3%
W High
[ Medium

[JLow

Parents

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
percents

Fig. 4. Parent Index of Support and Participation

As the opinions of pre-school pedagogues have
shown, in Professional study programs there is not
sufficiently emphasized the importance of physical
activities in child development, therefore there is a
need to determine student Index of Opinion about
the knowledge obtained in Professional study
Program at Latvian Academy of Sport Education.
Analyzing the data, the conclusion can be drawn
that 68.5% of the surveyed students show medium
Index of Knowledge, 29% high and only 1.5% low.
Medium and high index can be explained with the
help of the fact that the surveyed students were from
Years 4 and 3, who have had their practice at schools
and have obtained knowledge, developed skills and
acquirements concerning the work with children

(Fig. 5).

|:| Low
B High

[ Medium

Students

0% 50% 100%
Fig. 5. The Index of student Opinion about the obtained
Knowledge.

Conclusions

Summarizing the data about parent, pre-school
pedagogue and student opinion about what benefits
does doing physical activities in families have
regarding child wholesome development, and why in
Latvia there are not organized or are rarely organized
family sport events and do not form then traditions
in family sport, there is no consecutiveness, were
obtained the following results (Table 1).

As the main hindering factors 73.4% of parents,
94.2% of pre-school pedagogues and 81% of the
students mention: there is no one to organize them.
As the next factor 77% of students mention lack
of knowledge and skills, as well as experience in
organizing sport events. Similarly lack of knowledge
and skills in organizing sport events mention 50.8% of
pre-school pedagogues, but 88.6% point out that they
lack information and knowledge about the importance
of physical activities and concrete examples about
what physical activities could they organize for
0-7 years old children. As the third hindering factor all
groups of respondents (94.8% of parents, 46% of pre-
school pedagogues and 96.8% of students) mention
lack of cooperation between parents, pre-school
pedagogues and sport event organizers (students:
future pedagogues of physical education).

The investigations carried out serve as a
theoretical and practical basis for forming the model
of family sport (family physical activities).
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Table 1

Parent, pre-school pedagogue and student opinion about factors hindering forming habit
of doing physical activities in families

No one to organize physical No knowledge about the importance | No cooperation between parents, pre-
activities of physical activities in child school pedagogues and sport event
development/organizing sport events organizers
Number Percentage Number Percentage Number Percentage
Parents (n=211) 154 73 187 88.6 200 94.8
Pre-school pedagogues (n=189) 178 94.2 96 50.8 87 46
Students (n=321) 260 81 247 77 311 96.8
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FIZINIO AKTYVUMO [PROCIAI SEIMOSE (EMPIRINIS TYRIMAS)

Inta Bula-Biteniece, dr. Juris Grants, dr. Rasma Jansone

Latvijos kiino kultiros akademija

SANTRAUKA

Tyrimo tikslas — iSsiaiSkinti tévy, ikimokyklinio
ugdymo pedagogu ir studenty, biisimy kiino kulttiros
mokytoju, nuomong apie Seimos fizinio aktyvumo
iprocius ir juos skatinancius bei jiems trukdancius
veiksnius. Vaikams reikia kartu su savo tévais uzsiimti
fizine veikla, kad jie turéty galimybe gauti dvasinés,
emocings ir fizinés pagalbos savo asmenybei formuoti,
o tévams — kad pagerinty bendravima su vaikais ir for-
muoty ilgalaikius abipusius pozityvius santykius.

Néra vieno pagrindinio veiksnio, kuris trukdytuy
formuotis Seimos fizinio aktyvumo jpro¢iams. Stu-
dentai mini ziniy, igiidziy ir patirties organizuojant

Inta Bula-Biteniece

Latvian Academy of Sport Education
Brivibas str. 333, LV-1006 Ryga
E-mail: inta.b@inbox.lv

sporto renginius stoka. Panas$iai sporto renginiy orga-
nizavimo ziniy ir jgidziy stoka ijvardija ir ikimoky-
klinio ugdymo pedagogai, taciau jiems taip pat triks-
ta informacijos ir ziniy apie fizinés veiklos svarba ir
konkreciy pavyzdziu apie tai, kokias pratybas jie ga-
léty organizuoti iki 7 mety amziaus vaikams. Visos
respondenty grupés mini bendradarbiavimo stoka tarp
tévy, ikimokyklinio ugdymo pedagogy ir sporto ren-
giniy organizatoriy (studenty, busimy kiino kultiiros
mokytoju).

RaktazodzZiai: fizinio aktyvumo jprociai, Seima,
mokytojai, studentai.

Gauta 2009 11 05
Patvirtinta 2010 09 06
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METHODOLOGY OF SPORT SCIENCE

Heart rate variability during three relaxation techniques:
a pilot study

Aura Leonaité’, Prof. Dr. Habil. AlfonsasVainoras’, Prof. Dr. Habil. Jonas Liudas Poderys’
Kaunas University of Medicine!, Lithuanian Academy of Physical Education’

Summary

Recent research suggests that relaxation has positive effects on health, but little is known about the immediate
physiological effects of different relaxation techniques. We conducted a pilot study to examine the short-term effect of
three relaxation techniques on heart rate variability (HRV). 17 healthy young men (age 44.17 + 13.46) participated
in three laboratory sessions in which they practiced the Mindfulness Body Scan Meditation (MBSM), the Progressive
Muscular Relaxation (PMR), and the Heart Lock-in technique (HLI) in counterbalanced order. A computerized ECG
analysis system “Kaunas-load W 03", developed by the Institute of Cardiology of Kaunas Medical University, was
appliedfor 12 lead ECG recording and analysis. ECG was monitored during each test performance for 30 minutes. ECG
was recorded lying quietly for 5 min before each performed technique, for 20 min during each relaxation activity and for
5 min after each performed technique. Participants listened via headphone to audio recorded relaxation instructions:
(1) first practiced the PMR, (2) during the second session participants practiced the MBSM (3) during the third session
participants performed the HLI. The changes in HRV and heart rhythm coherence (HRC) were analyzed.

Results. Very low frequency band (VLF) increased (p<0.05) from the starting period (19.85 £ 6.01 ms? before
MBSM, 17.33 £+ 4 ms? before PMR and 16.33 + 2.59 ms’ before HLI) to the end of all performed techniques (30.84 +
10.66 ms? during MBSM, 33.9 + 8.77 ms? during PMR and 40.9 + 9.1 ms’ during HLI). From the end-time in all
relaxation techniques VLF started to decrease (p<0.05). There is a similar tendency in the low frequency band (LF):
it increased (p<0.05) from the starting period (14.95 + 5.16 ms’ before MBSM, 12.82 + 4 ms® before PMR and 12.33 +
1.87 ms? before HLI) to the mid-time of all performed techniques (21.24 + 1.28 ms? during MBSM, 23.9 + 5.23 ms’
during PMR and 25.9 + 4.53 ms? during HLI). The differences in the effect of techniques appeared only in HF band,
but most statistically insignificant (p>0.05). The highest point of total HRV was at the same time (15-20 min) during
HLI (80.5.45 + 11.03 ms?) and during PMR (75.5 + 11.03 ms?) while total HRV during MBSM (47.33 = 23.12 ms’) was
low at that time. The HRC was growing until the same time of performance and reached its peak during the 17" minute
(35.59 £ 7.86 Hz during HLI, 30.59 £ 5.87 Hz during PMR and 29.5 + 2.62 Hz during MBSM).

Conclusions. 1. The VLF, LF and the total HRV increased while applying any relaxation technique (p<0.05). Changes
in HF were statistically non-significant. 2. All relaxation techniques significantly (p<0.05) increased the HRC.

Keywords: relaxation techniques, heart rate variability, heart rhythm coherence.

examine the short-term effect of three relaxation
techniques on heart rate variability (HRV). The
focus of our work was on (a) whether the Progressive
Muscular Relaxation (PMR), Mindfulness Body
Scan Meditation (MBSM) and the Heart Lock-in

Introduction

Although there is abundant evidence that different
stress reduction techniques alter the activity of the
body’s physiological systems, yet the vast majority of
thisscientificevidence concernsthe effects ofnegative

emotions and relaxation (Chesney, Black, Swan et
al.,1987; Linden, Moseley, 2006). More recently,
researchers have begun to investigate the effects
of positive emotions: their objective, interrelated
physiological and psychological benefits (Isen, 1999,
Rainforth, Schneides, Nidich, et al., 2007). Recent
research suggests that relaxation has positive long-
term effects on health (Fredrickson, 2002), but little
is known about the immediate physiological effects
of different relaxation techniques.

There are many similarities in the physiological
effects of various forms of relaxation techniques, but
differences have also been observed (Ditto, Eclache,
Goldman, 2006). We conducted a pilot study to

technique (HLI) produces any reliable changes of
HRYV, and (b) whether these changes are any different
from those produced by a comparable period of just
lying quietly.

Methods

17 healthy young men (age 44.17 £+ 13.46)
participated in three laboratory sessions in which
they practiced the PMR, the MBSM and the HLI in
counterbalanced order. PMR is a classic relaxation
technique which involves tensing and relaxing
of different muscle groups. MBSM is the first
portion of the first audiotape in the series used by
patients in the Mindfulness-Based Stress Reduction
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Clinic at the Center for Mindfulness, University
of Massachusetts. The tape is a guided body scan.
Listeners are asked to attend to various parts of their
body and their breathing, gently observing these
areas and allowing other thoughts to recede. The HLI
is created by Institute of HeartMath. This technique
focuses on building the capacity to sustain heartfelt
positive emotions and physiological coherence.
Listeners are asked to attend to their heart and to
focus on positive feelings of love and appreciation.

A computerized ECG analysis system “Kaunas-
load W 03, developed by the Institute of Cardiology
ofKaunas Medical University, was applied for 12 lead
ECG recording and analysis. Signal discretization
rate was 500 Hz. ECG was monitored during test
performance for 30 minutes: lying quietly for 5
min before each performed technique, for 20 min
during each relaxation activity and for 5 min after
each performed technique. Participants listened via
headphone to audio recorded relaxation instructions:
(1) first practiced the PMR, (2) during the second
session participants practiced the MBSM (3) during
the third session participants performed the HLI.

The changes in HRV were analyzed. Spectral
analysis, Fourier Transformation, was used to
determine high (0.15to 0.4 Hz), low (0.04 to 0.15 Hz)
and very low (below 0.04 Hz) frequency bands. The
power of each frequency band was logarithmically
transformed in ms?.

We also evaluated the heart rhythm coherence
(HRC) — a stable, sine-wave-like pattern in the heart
rate variability waveform. This term was introduced
by The Institute of HeartMath (McCraty, Atkinson,
Tomasino, Bradley, 2006), where the scientists have
found that it is the pattern of the heart’s rhythm that is
primarily reflective of the emotional state. HRC is a
highly ordered, smooth, sine-wave-like heart thythm
pattern which is associated with sustained, modulated
positive emotions, such as appreciation or love. First,
the maximum peak is identified in the 0.04—-0.26 Hz
range (the frequency range within which coherence
and entrainment can occur). The peak power is then
determined by calculating the integral in a window
0.030 Hz wide, centered on the highest peak in that
region. The total power of the entire spectrum is then
calculated. The coherence ratio is formulated as:
(Peak Power/ (Total Power—Peak Power))? (McCraty,
Atkinson, Tomasino, Bradley, 2006).

All the data have been presented as M + SD.
Hypothesis concerning the difference between means
was verified using Student’s t test for independent

and dependent samples. Difference in means was
regarded as statistically significant when error
probability with respect to criteria was p<0.05.

Results

As it is shown in Fig. 1, very low frequency
band (VLF) significantly (p<0.05) increased from
the starting period of 5 min just lying quietly before
performing a technique (19.85 + 6.01 ms? before
MBSM, 17.33 + 4 ms? before PMR and 16.33 +
2.59 ms? before HLI) to the end (15-20 min) of all
performed techniques (30.84 £ 10.66 ms? during
MBSM, 33.9 + 8.77 ms? during PMR and 40.9 £ 9.1
ms? during HLI). From the end-time in all relaxation
techniques VLF started to decrease (p<0.05). During
the last evaluating period for 5 min of lying quietly
after performed techniques VLF was significantly
(p<0.05) higher (25.13 = 11.07 ms? after MBSM,
27.85 £ 11.38 ms? after PMR and 35.85 + 12.1 ms?
after HLI) compared with the starting period just lying
quietly for 5 min before performing a technique.

VLF
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Fig. 1. Very low-frequency heart rate variability (VLF) during
three relaxation techniques*
*Dash and line - VLF during Mindfulness Body Scan Meditation
(MBSM), solid line - VLF during Progressive Muscular Relaxati-
on (PMR); dotted line — during Heart Lock-in technique (HLI).

There is a similar tendency in the low frequency
band (LF): it increased (p<0.05) from the starting
period just lying quietly for 5 min before performing
atechnique (14.95+5.16 ms?> before MBSM, 12.82 +
4 ms? before PMR and 12.33 + 1.87 ms? before
HLI) to the mid-time (10-15 min) of all performed
techniques (21.24 + 1.28 ms? during MBSM, 23.9 +
5.23 ms? during PMR and 25.9 + 4.53 ms? during
HLI) (Fig. 2).

The differences appeared in HRV curves only
in HF band (Fig. 3): in the mid-time of performed
techniques (10-15 min) HF insignificantly (p>0.05)
decreased during MBSM (8.08 + 3.08 ms?) but
increased (p<0.05) during PMR (10.2 + 4.38 ms?)
and during HLI (9.75 £+ 4. 2 ms?) compared with
the starting period of just lying quietly for 5 min
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before performing the techniques (8.05 + 5.3 ms?
before MBSM, 8.38 + 5.34 ms?before PMR and 8.1
+ 4.3 ms? before HLI). During the last evaluating
period for 5 min of lying quietly after performed
techniques HF was insignificantly (p>0.05) higher
(8.63 £ 5.41 ms? after MBSM, 8.7 + 5.23 ms? after
PMR and 8.2 + 4.7 ms? after HLI) compared with
the starting period just lying quietly for 5 min before
performing the techniques.
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Fig. 2. Low-frequency heart rate variability (LF) during three
relaxation techniques.
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Fig. 3. High-frequency heart rate variability (HF) during three
relaxation techniques.

The curves of total HRV during both relaxation
techniques are similar as well (Fig. 4). The highest
point of total HRV was at the same time (15-20 min)
during HLI (80.5.45 + 11.03 ms?) and during PMR
(75.5 £ 11.03 ms?) while total HRV during MBSM
(47.33 £23.12 ms?) was low at that time.

During the last evaluating period for 5 min of
lying quietly after performed techniques total HRV
significantly (p<0.05) increased (51.31 £ 25.75 ms?
after MBSM, 50.85 + 26.23 after PMR ms® and
60.85 + 24.2 after HLI) compared with the starting
(5 min before performing) total HRV (42.85 +
16.28 ms? before MBSM, 41.53 + 11.92 ms? before
PMR and 39.03 + 9.8 ms? before HLI).

The curves of HRC during all three relaxation
techniques are similar (Fig.5). HRC was growing
until the same time of performance (15-20 min)
and reached its peak during the 17th minute (35.59
+ 7.86 Hz during HLI, 30.59 + 5.87 Hz during
PMR and 29.5 + 2.62 Hz during MBSM). HRC

was significantly (p<0.05) bigger after relaxation
techniques than before performing them.

Total HRV

100

90

80 I-o---1

P e
70
60 F o T
2 —
ms 50 —

0

20 — — MBSM
10 P MR

0

Lying 5 05 min 5-10 min 1015 1520 5 min - -HLI

min min min after
before

Fig.4. Total heart rate variability (HRV) during three relaxati-
on techniques.

Heart Rhythm Coherence
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Fig. 5. Heart rhythm coherence during three relaxation tech-
niques.

Discussion

The assessment of HRV-indices has potential
in the prediction of arrhythmias, non-arrhythmic
cardiac events, and autonomic neuropathy
(Lombardi, Mékikallio, Myerburg, Huikuri, 2001).
Reduced heart rate variability (HRV) is a powerful
and independent predictor of an adverse prognosis
in patients with heart disease and in the general
population (Routledge, Chowdhary, Townend,
2002). The scientists have found that short-term HRV
increases during relaxation in healthy adults (Ditto,
Eclache, Goldman, 2006). There is a need of the most
effective relaxation techniques for increasing HRV.

The findings of our research indicate that all
three relaxation techniques (MBSM, PRM and HLI)
producereliable short-term changes of HRV and these
changes are similar during all relaxation techniques.
These changes are significantly different from those
produced by a period of time just lying quietly before
performing the techniques. During MBSM, PRM
and HLI the tendencies repeat themselves, so these
three techniques in terms of HRV are very similar.
The results show that the mind-influenced changes
in HRV are not less expressed than those which are
formed physically.

The results show that all relaxation techniques
significantly (p<0.05) increased the HRC. Coherence
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is a very beneficial mode which leads to resetting
of baroreceptor sensitivity; increased vagal afferent
traffic; increased cardiac output in conjunction with
increased efficiency in fluid exchange, filtration,
and absorption between the capillaries and tissues;
increased ability of the cardiovascular system to
adapt to circulatory requirements; and increased
temporal synchronization of cells throughout the
body. This results in increased system-wide energy
efficiency and metabolic energy savings (McCraty,
Atkinson, Tomasino, Bradley, 2006). HLI may be
especially useful in follow-up HRC studies because
of'its high reproducibility.

The advantage of MBSM, PRM and HLI is ease
of use and availability. However, further studies are
needed to gain insight ofthe underlying physiological
mechanisms influencing HRV.

Conclusions

1. The VLF, LF and the total HRV increased
while applying any relaxation technique (p<0.05).
Changes in HF were statistically non-significant.

2. All relaxation techniques significantly (p<0.05)
increased the HRC.
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PULSO DAZNIO KITIMAS TAIKANT TRIS ATSIPALAIDAVIMO BUDUS: BANDOMASIS TYRIMAS

Aura Leonaité’, prof. habil. dr. AlfonsasVainoras’, prof. habil. dr. Jonas Liudas Poderys’
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SANTRAUKA

Moksliniais tyrimais nustatyta, kad atsipalaida-
vimas turi teigiama itaka sveikatai, ta¢iau mazai Zzi-
noma apie skirtingy atsipalaidavimo bidy trumpa
fiziologini poveikij. Mes atlikome bandomaji tyrima
norédami iStirti trijy atsipalaidavimo biidy trumpa-
laiki poveiki $irdies ritmo kitimui (SRK). 17 jauny
sveiky vyry (44,17 + 13,46 m. amziaus) dalyvavo
trijose laboratorinése sesijose, kuriose atliko progre-
sini raumeny atpalaidavima (PRA), kiino apzitiros
meditacija (KAM) ir Heart Lock-in (HLI) technika.
12 derivacijy EKG jraSui ir analizei buvo naudota
kompiuterizuota EKG analizés sistema ,,Kaunas-
kriavis W 03%, sukurta Kauno medicinos universite-
to Kardiologijos institute. EKG buvo raSoma 30 min
kiekvieno testo metu: pacientui ramiai gulint 5 min
pries atlickama atsipalaidavima, po 20 min kiekvieno
atsipalaidavimo metu ir 5 min po kiekvieno atsipalai-
davimo. Dalyviai per ausinuka klausési garso iraso
su atsipalaidavimo uzduotimis: 1) atliko PRA, 2) an-

trojo testo metu atliko KAM, 3) treciojo testo metu
atliko HLI. Buvo analizuojamas SRK ir $irdies ritmo
sarysio (SRS) kitimas.

Nustatyta: labai zemy dazniy komponenté (LZDK)
padidéjo (p < 0,05) nuo pradinio laikotarpio (19,85 +
6,01 ms? prie§ KAM, 17,33 £4 ms?prie§ PRAir 16.33 +
2.59 ms? pries HLI) iki visy atsipalaidavimy pabaigos
(30,84 £ 10,66 ms* KAM metu, 33,9 + 8,77 ms’PRA
metu ir 40,9 £ 9,1 ms?HLI metu). Nuo visy atsipalaida-
vimy pabaigos LZD pradéjo mazéti (p < 0,05). Panasi
tendencija ir zemy dazniy komponentés kitimo: didéjo
(p < 0,05) nuo pradinio laikotarpio (14,95 + 5,16 ms?
prie§ KAM, 12,82 +4 ms?prie§ PRA ir 12,33 + 1,87 ms?
pries HLI) iki visy atsipalaidavimo buidy laiko vidurio
(21,24 + 1,28 ms? KAM metu, 23,9 + 5,23 ms? PRA
metu ir 25,9 + 4,53 ms? HLI metu). Atsipalaidavimo
budy poveikio skirtumai atsirado tik auksty dazniy
komponentéje (ADK), bet daugiausia statistiSkai ne-
reik§mingi (p > 0,05). Bendrasis SRK buvo didZiausias
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tuo paciu metu (15-20 min) atliekant HLI (80,5,45 +
11,03 ms?) ir PRA (75,5 + 11,03 ms?), taciau atlie-
kant KAM tuo metu buvo mazas (47,33 + 23,12 ms?).
SRK didéjo iki to paties atlikimo laiko ir didZiausias
buvo 17-3 minutg (35,59 = 7,86 Hz HLI metu, 30,59 +
5,87 Hz PRA metu ir 29,5 = 2,62 Hz KAM metu). Va-

dinasi: 1) LZDK, ZDK ir bendrasis SRK padidéjo visy
atsipalaidavimo budy taikymo metu, o ADK pokyciai
buvo statistiskai nereikSmingi; 2) visi taikyti atsipalai-
davimo biidai reik§mingai (p < 0,05) padidino SRK.

Raktazodziai: atsipalaidavimo biidai, Sirdies ritmo
kitimas, Sirdies ritmo sarysis (koherencija).

Aura Leonaité

Kauno medicinos universitetas

A. Mickeviciaus g. 9, LT-44307 Kaunas
Mob. +370 611 70 292

El. pastas: aleonaite@yahoo.co.uk

Gauta 2010 01 12
Patvirtinta 2010 09 06

KrepSininky motoriniai gebéjimai
atliekant jvairios krypties Suolius

Doc. dr. Darius RadZiukynas', dr. Eglé Kemeryté-Riaubiené’,
doc. dr. Danielius RadZiukynas', doc. Antanas CiZauskas’
Vilniaus pedagoginis universitetas’, Lietuvos kiino kultiros akademija’

Santrauka

Sportinés veiklos turinj sudaro jvairiis judesiai ir veiksmai. Jy jvairove sqlygoja sporto Sakos specifika, treniruotés
pobidis ir varzyby taisyklés. Pagrindinés sportininky motoriniy gebéjimy tobulinimo kryptys yra judesiy ir veiksmy
mokymas, jy {vairovés didinimas, atlikimo sqlygy sunkinimas. Daugumos sporto Saky judesiy sudétiné dalis yra jvairis
Suoliai kinui judant vertikalia, horizontalia ir misSriomis kryptimis. Ypac daug sudétingy judesiy, veiksmy ir jvairiy
Suoliy yra atliekama ZaidZiant krepSini. KrepSininky judéjimas jvairiomis kryptimis vyksta sqveikaujant su atrama
abiem arba pakaitomis kaire ir desine kojomis. Sio judéjimo veiksmingumaq lemia atsispyrimo nuo atramos jéga ir
trukmé. Taciau jvairiy krypciy Suoliy rezultaty skirtumai, pagal kuriuos biity galima vertinti krepsininky judéjimo jvai-
riomis kryptimis galimybes, iki Siol maziau tyrinéti. Lietuvoje placiau tirti ir nustatyti krepSininky motoriniai gebéjimai
tik pagal vertikalios krypties vienkartiniy Suoliy atsispiriant abiem, kaire, desine kojomis ir bégimo greicio rodiklius
(Radziukynas, 1997, Radziukynas ir kt., 2007), taip pat specialius vikrumo ir koordinacijos testus (Stonkus, 2003).

Miisy tyrimo tikslas buvo nustatyti Lietuvos jvairaus meistriskumo ir skirtingo amzZiaus vyry krepsininky (n=76)
motorinius gebéjimus pagal jvairiy krypciy Suoliy rodiklius. Buvo taikyti Sie tyrimo metodai: pedagoginis testavimas,
tenzodinamometrija;, matematiné statistika.

Nustatyta, kad motoriniai gebéjimai atliekant vienkartinius vertikalius Suolius labai priklauso nuo amziaus: 12—
13 m., 14—15 m. krepSininky Suolio aukstis, atsispyrimo jéga, kiino judéjimo greitis atsispyrus abiem kojomis daug
(p < 0,001) mazesni uz 18 m. ir vyresniy krepSininky tokius pat rodiklius. Vertikalios krypties Suoliy atsispyrus abiem
kojomis atsispyrimo jéga, trukmé, Suolio aukstis ir kiino judéjimo greitis patikimai geresni uz tokius pat rodiklius
atsispyrus kaire ir desine kojomis (p < 0,001). Kiino judéjimo greitis, Suolio aukstis ir atsispyrimo jéga atliekant 30 s
trunkancius vertikalios krypties suolius (x = 44,3 Suoliai) atsispiriant viena koja nuo 7 s iki 30 s statistiSkai patikimai
(p < 0,025) sumazéja. Motoriniai gebéjimai atliekant horizontalios krypties Suolius pirmyn, 45" kampu pirmyn | Sonus
atsispyrus abiem, kaire ir deSine kojomis statistiskai patikimai geresni negu tokios pat krypties Suoliai Sokant atgal
(p <0,001).

RaktaZodZiai: krepsinis, motoriniai gebéjimai, jvairiis Suoliai, nuovargis.
funkciniai geb¢jimai, kurie nukreipia kiino judéjima
horizontalia kryptimi pirmyn (Radziukynas, 1997).
Kitose sporto Sakose (Zaidimai, dvikovos sporto Sa-
kos) vyksta jvairiy krypéiy judéjimas. Zaidéjuy, tarp
ju ir krepSininky, motoring veikla sudaro sudétin-
gas ivairiy krypc¢iy judéjimas su kamuoliu ir be jo,
greiti vienkartiniai ir trumpalaikiai intensyvis vai-
riy kryp€iy judesiai, pasireiSkiantys greitu bégimu
ir Suoliais (Jozwiak, Wagner, 1998; Karipidis et al.,
2001; Stonkus, 2003).

Ivadas

Moksliné problema ir aktualumas. Sporto Sa-
kos pagal judesiy biomechaning struktiira ir kiino
judéjimo krypti yra labai jvairios. Kai kuriy spor-
to Saku motoring veikla 1§ esmés sudaro vienos
krypties jud¢jimas (bégimas, horizontaliis Suoliai,
plaukimas, dvira¢iy sportas, irklavimas ir kt.). Di-
dZiausia $iu sporto Saky fizinio kriivio dali sudaro
pratimai kiinui judant { prieki, tod¢l geriau treni-
ruoti ir adaptavesi tie raumeny, sausgysliy, raisciy
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Iki Siol sportininky motoriniai gebéjimai labiau
buvo vertinami pagal raumeny funkcijy ypatumus
atliekant vienkartiniy vertikaliy Suoliy atsispiriant
abiem kojomis testa ir jvairias jo atlikimo modifika-
cijas (Skurvydas, 1997, 2010; Radziukynas, 1997,
2007; Muckus, 2006; Jas€aninas ir kt., 1989). Nu-
statyta, kad ivair@is horizontallis ir vertikaliis vien-
kartiniai ir daugkartiniai Suoliai turi stipry korelia-
cini ry$i su pagrindiniais motoriniais gebéjimais,
bégimo greiciu, pagreiciu ir galingumu (Radziuky-
nas, 1997), todé¢l gali parodyti ir krepSininky ivairiy
motoriniy geb&jimy lygi bei tobulinimo galimybes.

Kadangi krepSininkai juda atsispirdami ne tik
abiem, bet daugiausia pakaitomis kaire ir deSine ko-
jomis, todél aktualu zinoti, kokie yra atsispyrimo
kinematiniai ir dinaminiai rodikliai viena koja atlie-
kant vienkartinius vertikalios krypties Suolius, kokie
skirtingo meistriSkumo ir amziaus sportininky $iy
rodikliy skiriamieji pozymiai, kaip jie kinta trumpa-
laikiy, intensyviy, Zaidimo veiklos trukmei adekva-
¢iy fiziniy kriiviy metu. Dar mazai zinomi jvairiy ho-
rizontalios krypties atsispiriant abiem, deSine, kaire
kojomis pirmyn, atgal skirtingais kampais, pirmyn ir
atgal i Sonus atlickamy Suoliy ir judesiy rodikliai.

Tyrimo aktualumo esmé yra ta, kad jvairiy kryp-
¢iy vienkartiniai ir reglamentuotos trukmes Suoliai
yra zenkli krepSininky integraliai veikiancios, uni-
versalios jvairiy judesiy sistemos dalis, apibiidinanti
judesiy absoliuty ir momentinj greiti, pagreiti, ga-
linguma, kas daznai lemia krepSininky individualiy
judesiy su kamuoliu ir be jo veiksminguma.

Judesiy atlikimg jvairiomis kryptimis salygoja
Zmogaus anatominé sandara, sanariy judesiy galimy-
bés, raumeny sausgysliy mechaninés savybés. Zmo-
gaus sanariy judesiai vyksta trimis plokStumomis:
stréline, kaktine ir skersine. Atliekant jvairius Suolius
ir greitai bégant aktyvus judéjimas vyksta Slaunies,
kelio ir pédos sanariuose. Didziausia judesiy ampli-
tudé Siuose sanariuose yra strelinéje plokStumoje, tai
yra atliekant lenkimo ir tiesimo judesius. Slaunis,
aktyviai dalyvaujanti Suoliy ir bégimo judesiuose,
didziausia amplitudg pasiekia strélingje lenkimo fa-
zéje (iki 140") ir daug mazesng (iki 15°) tiesimo fazéje
(Muckus, 20006). IS to iSplaukia, kad jvairiu krypciu
Suoliy rodikliai dél Zmogaus genetinés prigimties, jo
kiino sandaros, ilgalaikés adaptacijos prie natiiralios
ir sportinés motorinés veiklos gali biiti mazesni, pa-
lyginus su tokiais pat judesiais 1 prieki.

Hipotezé. Tikétina, kad krepSininky {vairios
krypties ir reglamentuotos trukmés Suoliy rodikliai
gali buti skirtingi ir daryti atitinkama itaka juy moto-
riniams geb¢jimams.

Tyrimo tikslas — nustatyti Lietuvos jvairaus
meistriSkumo ir skirtingo amzZiaus vyry krepSininky
(n =76) motorinius gebéjimus pagal ivairiy krypciu
ir reglamentuotos trukmés Suoliy rodiklius.

UZdaviniai:

1. Nustatyti jvairaus amziaus (12-21 m. ir vyres-
niy) ir meistriSkumo krepsininky motorinius gebéji-
mus pagal vertikalios krypties Suoliy rodiklius.

2. Nustatyti didelio meistriSkumo krepsSininky
(21 m. ir vyresniy) motorinius geb¢jimus pagal ho-
rizontalios krypties Suoliy rodiklius.

Tyrimo objektas — skirtingo amzZiaus ir trenira-
vimosi stazo krepSininky motoriniai gebéjimai atlie-
kant jvairios krypties Suolius.

Tyrimo metodai ir organizavimas

Absoliuc¢ios daugumos sporto Saky sportininky
(tarp ju ir krepsininky) sportiniai judesiai atliekami
saveikaujant su atrama (lokomociniai judesiai), nuo
kurios kinetiniy ir kinematiniy rodikliy priklauso
sportiniy judesiy technika, rezultatyvumas, nuo-
vargis, traumos (Radziukynas, 1997; Latash, Zatsi-
orskij, 2001; Enoka, 2004; Muckus, 2006).

1. Pedagoginis testavimas

Buvo atlickami maksimaliis Suoliai | tolj i§ vietos
mojant abiem rankomis (m):

1. Atsispyrus abiem kojomis pirmyn.

2. Atsispyrus abiem kojomis atgal.

3. Atsispyrus deSine koja pirmyn.

4. Atsispyrus desine koja atgal.

5. Atsispyrus kaire koja pirmyn.

6. Atsispyrus kaire koja atgal.

7. Atsispyrus abiem kojomis 45" pirmyn deSinén.

8. Atsispyrus abiem kojomis 45" kairén.

9. Atsispyrus kaire koja 45" pirmyn deSinén.

10. Atsispyrus kaire koja 45° atgal deSinén.

11. Atsispyrus deSine koja 45" pirmyn kairén.

12. Atsispyrus deSine koja 45 atgal kairén.

Tyrimai buvo atlikti vadovaujantis lengvosios
atletikos taisyklémis, Suoliy kryptys nurodytos speci-
aliai iSmatavus kampus ir pazymejus judéjimo kryp-
tis. Manome, kad Suoliai 45" kampu gali tiksliausiai
parodyti krepSininky judéjimo rezultatyvuma.

11. Tenzodinamometrijos metodas

Buvo atliekami vertikaliis vienkartiniai ir 30 s
trukmés Suoliai:

1. Atsispyrus abiem kojomis prie$ tai papildomai
tipteléjus.

2. Atsispyrus deSine koja prie$ tai papildomai
tipteléjus.

3. Atsispyrus kaire koja prie$ tai papildomai tiip-
teléjus.
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4. 30 s trukmés intensyvus Suoliavimas ant ten-
zoplatformos kaire koja.

Vienkartiniy Suoliy efektyvumas vertintas pagal
bégimui ir Suoliams svarbiausius atsispyrimo jégos
F (N), ktino judéjimo grei¢io V (m/s), pasokimo
aukscio h (cm) rodiklius, atsispyrimo trukmg ta (s).

Kiekvieno rodiklio mazéjimas procentais buvo
apskaiCiuojamas pagal formulg: x, x100 / x,; Cia x, —
30 s rodiklis, x, — 7 s rodiklis. Pvz.: x, — 17,34; x, —
19,07; 17,34x100/ 19,07 = 90,7, tai yra x, procenti-
nis santykis, palyginus su x, rodikliu. 100 — 90,7 =
9,3 %. Rodiklis x, nuo 7 s iki 30 s sumaZz¢jo 9,3 %.
Iki 7 s atliekant Suolius viena koja vyksta isidirbimo
faz¢ ir néra nuovargio pozymiu.

Koju raumeny nuovargio ypatumai nustatyti pa-
gal ty paciu F, V, h, ta rodikliy kitima Suoliuojant
30 s viena koja. Atsispyrimas buvo atlickamas kartu
su abiejy ranky mostu. Raumeny nuovargis vertintas
pagal rodikliy sumos vidurkio mazéjima procentais
nuo 7 iki 15 s, nuo 7 iki 30 s (V+ F + ta + h)/4 =x%
mazéjimo vidurkis (Radziukynas, 1997).

Tyrimai buvo atliekami parengiamuoju laikotar-
piu, kai pratybose vyravo krepsSininky bendry moto-
riniy gebéjimy ugdymo kryptis.

II1. Matematiné statistika

Buvo apskaiciuoti rodikliy aritmetiniai vidurkiai

X, vidurkiy paklaida Sx, rodikliy skirtumo patiki-
mumas p, skirtumo sklaida procentais (proc.), kore-
liaciniai ry$iai tarp rodikliy (r). Skai¢iavimas atlik-
tas kompiuteriy programa ,,Statistika®.

Tiriamieji. Lietuvos LKL krepSinio komanduy
(,5% ir ,,LR*) krepSininkai (n = 23) ir skirtingo am-
ziaus krepSininkai: 18 m. ir vyresni (n=12), 15-16 m.
(n=11), 14-15 m. (n = 16), 12-13 m. (n = 14).

Tyrimo rezultatai

Tyrimo rezultatai rodo, kad jvairaus amziaus
krepSininky vertikalaus Suolio aukstis atsispyrus
abiem kojomis labai skiriasi (1 lentel¢). 12—13 m.
krepsininky Suolio aukstis net 13,63 cm Zemesnis uz
21 m. ir vyresniy krepSininky (p < 0,005), kartu ma-
zesnis ir ju kiino judéjimo greitis (m/s). Pazymétina,
kad jauniausiuy krepSininky atsispyrimo jéga daug
mazesné (p < 0,001) uz vyresnio amziaus krepsi-
ninky. Vadinasi, jaunuy krepSininky motoriniams ge-
béjimams atliekant vertikalios krypties Suolius dau-
giausia itakos turi atsispyrimo atremties (atremties
reakcijos) jéga. Ji mazesn¢ dél natiiralios amziaus
tarpsniy fizinés brandos désningumy ir specialio-
jo treniruotumo (Jascaninas ir kt., 1989; Gedvilas,
1999; Cronin et al., 2001).

25
1 lentelé
Skirtingo amZiaus ir treniravimosi staZo krepSininky
vertikalaus Suolio atsispyrus abiem kojomis aukstyn
rodikliai
Amzius ta (s) F(N) V (m/s) h (cm)
Didelio meistriSkumo 0,50 + 1605,8 + 2,93 + 43,90 +
21 m. ir vyresni (n = 23) 0,02 81,2 0,05 0,74
_ 0,61 £ 1530,0 £ 2,89 + 42,04 +
18-20m. (n=12) 0,16 81,2 0,08 1,69
_ 0,60 + 1330,9 + 2,73+ 41,09 +
16-17m. (n=11) 0,01 108,1 0,05 1,39
_ 0,56 + 984,5 + 2,68 + 36,85+
14-15m (n=16) 0,01 73,8* 0,05* 1,15
_ 0,52 + 865,7 £ 2,43 + 30,27 +
12-3m (=14 0,02 42,0 0,07* 1,17*

* — statistiskai patikimas skirtumas (p < 0,001).

Vertikaliy vienkartiniy Suoliy aukStyn atsispyrus
abiem kojomis ta (s), F (N), h (cm), V (m/s) rodi-
kliai patikimai geresni (p < 0,001) uz ty paciy Suoliy
atsispyrus desine, kaire kojomis rodiklius (2 lente-
1¢). Visi kairés kojos rodikliai Siek tiek geresni uz
desinés kojos rodiklius. Pagrindiné priezastis, nuo
ko priklauso kiino jud¢jimo greicio, o kartu ir pa-
Sokimo aukscio kitimas, yra atsispyrimo (atremties
reakcijos) jégos mazéjimas, nes tik jis keicia viso
kiino judéjimo greiti (Muckus, 2006).

2 lentelé
Didelio meistriSkumo krepSininky (n = 12)
vienkartiniy vertikaliy Suoliy atsispiriant abiem,
desine, kaire kojomis rodikliai

e Abiem kojomis Desine koja Kaire koja
Rodikliai X + Sx X £+ Sx X £+ Sx
ta (s) 0,54 + 0,02* 0,66 + 0,03 0,62 + 0,02
F(N) 1605,8 £ 115,6 *| 961,7+39,3 1076,7 +27,8
h (cm) 43,93 + 1,49* 23,82+ 1,19 25,04 + 0,81
V (m/s) 2,93 +0,05* 2,15+ 0,06 2,19 4+ 0,05

* — statistiSkai patikimas skirtumas (p < 0,001).

Vertikalios krypties Suoliai parodo ir motoriniy
gebéjimy kitima intensyviu trumpalaikiy fiziniy
kriiviy metu (3 lentel¢). Intensyviy 30 s trukmés ver-
tikaliy Suoliy aukStyn atsispiriant viena koja metu
(vidutiniSkai atlickama 44,3 Suoliai) smarkiai suma-
z¢&ja (p < 0,005) atsispyrimo jégos, Suolio aukscio
ir kiino judéjimo greicio rodikliai. Ta patvirtina ir
ankstesni misy tyrimai, kuriais buvo nustatyta, kad
ivairiy Saky sportininky (tarp ju ir krepsSininky) koju
raumeny adaptacija prie vienkartiniy ir 30 s trukmeés
intensyviy Suoliy parodo lokomocinio judéjimo
veiksminguma (Radziukynas, 1997, 2007).

Startinis krepSininky judéjimo jvairiomis kryp-
timis veiksmingumas priklauso nuo Zingsnio ilgio,
kurj apibtidina jvairiy Suoliy rodikliai. Tyrimo rezul-
tatai (4 lentel¢) rodo, kad geresni rezultatai pasiekia-
mi Sokant pirmyn, 45" pirmyn desinén, pirmyn kai-
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rén atsispiriant abiem arba viena kojomis, palyginus
su tokiais pat Suoliais atgal. KrepSininky motoriniai
gebéjimai kiinui judant pirmyn ir atgal skiriasi sta-
tistiSkai patikimai (p < 0,001). To paties zaidéjo
motoriniai gebéjimai judant skirtingomis kryptimis
horizontalioje plokStumoje yra skirtingi.

3 lentelé

KrepSininky (n = 23) motoriniy gebéjimy kitimas
30 s trukmeés intensyviy Suoliy viena koja metu

S 7s 30s Nuovargis
Rodikliai X + Sx X + Sx (proc.‘;7
ta (s) 0,29 + 0,02 0,31 +0,02 6,5
F(N) 2819,2+103,6 | 2599,2 + 104,6 7,9*%
h (cm) 19,98 £ 1,15 16,54 + 0,81 17,3*
V (m/s) 1,98 + 0,05 1,80 + 0,04 9,1*
Suoliy skaicius per30 s x =443 x=10,2

* — statistiSkai patikimas skirtumas tarp 7 s ir 30 s rodikliy
(p <0,025).

4 lentelé

Didelio meistriSkumo krepsininky (n = 23)
motoriniai gebéjimai pagal jvairios krypties
horizontaliy Suoliy rodiklius

Rodikliai

Suolis { tolj i§ vietos atsispyrus:

Abiem kojomis pirmyn (m)

Abiem kojomis atgal (m)

Skirtumas (m)

Desine koja pirmyn (m)

Desine koja atgal (m)

Skirtumas (m)

Kaire koja pirmyn (m)

Kaire koja atgal (m)

Skirtumas (m)

Abiem kojomis 45" pirmyn de$inén (m)
Abiem kojomis 45" pirmyn kairén (m)
Skirtumas (m)

Kaire koja 45’ pirmyn de§inén (m)
Kaire koja 45" atgal deSinén (m)
Skirtumas (m)

Desine koja 45" pirmyn kairén (m)
Desine koja 45" atgal kairén (m) 1,56 £ 0,05+ 0,18
Skirtumas (m) 0,84, p <0,001,r=0,71*
* — statistiskai patikima (p < 0,05) koreliacija tarp rodikliy.

x+Sx+S

2,78 +£0,03 £ 0,11
1,45+0,05+0,15
1,33, p <0,001, r=0,58
2,32+0,03+0,10
1,25+ 0,05+0,16
1,07, p <0,001, r=0,48
2,32+ 0,03 £ 0,09
1,50 £ 0,07 £ 0,23
0,82, p<0,001, r =0,69*
2,53 +0,05+0,17
2,55+0,03+£0,11
0,02, r=0,74*
2,38 +0,05+0,19
1,59 +£0,05+£0,16
0,79, p < 0,001, r = 0,46
2,40 +0,04 £0,13

Tyrimo rezultaty aptarimas

Tyrimo rezultatai patvirtino miisy hipotezg. Lie-
tuvos jvairaus meistriSkumo ir skirtingo amziaus
krepsSininky motoriniai gebéjimai pagal ivairiy kryp-
¢iy Suoliy rodiklius skirtingi. Motoriniai geb¢jimai
atliekant vertikalius Suolius atsispiriant abiem kojo-
mis geriausi 21 m. ir vyresniy krepSininkuy, prasciau-
si — 12—13 m krepSininky, taciau atsispyrimo jégos,
pasSokimo aukscio, kiino judéjimo greicio rodikliy
sparciausi augimo tempai yra nuo 12 iki 17 m. Taip
yra todél, kad Siuo amziaus tarpsniu vyksta spartus
natiiralus fiziniy ypatybiuy (ypac jégos) kiekybiniy
rodikliy ger¢jimas ir organizmo psichofiziologinis
brendimas (JasCaninas ir kt., 1989). Atsispyrimo

jéga, kuri yra pagrindiné kiino judéjimo priezastis,
nuo 12 iki 21 m. padid¢ja beveik dvigubai.

Egzistuojantys statistiskai reikSmingi skirtumai
tarp vienkartiniy Suoliy aukStyn atsispyrus abiem
kojomis ir viena koja rodikliy rodo, kad krepsinin-
kuy motorinius geb¢jimus kinui judant vertikalia
kryptimi tikslinga vertinti ir pagal kairés bei desinés
koju Suoliy rodiklius, nes zaidimo metu didZiausias
judéjimas vyksta pakaitomis atsispiriant kaire ir de-
Sine kojomis.

Tyrimo rezultatai patvirtina, kad intensyvis 30 s
trukmés Suoliai turi treniruojamaji efekta. Tai reis-
kia, kad vadovaujantis sporto treniruotés principais,
adaptacijos prie fiziniy kriiviy désningumais (Skur-
vydas, 1997, 2010; Radziukynas, 1997; Saplinskas,
2004; Karoblis, 2005) ir krepSinio varZybinés vei-
klos specifika (Stonkus, 2003) krepSininky motori-
nius gebe¢jimus galima tobulinti panaSios trukmés
trumpalaikiais intensyviais vertikalios krypties Suo-
liais. Tai sutampa su rezultatais tyrimy (Saplinskas,
2004), kuriais nustatyta, kad jau pirmaja minutg at-
siranda raumens susitraukimo jégos ir galingumo
sumazgjimas — nuovargis.

Didelio meistriSkumo krepSininky motoriniai
gebéjimai pagal jvairiy krypc¢iy horizontaliy Suoliy
rodiklius taip pat yra skirtingi. Tie patys zZaidejai
Sokdami horizontalia kryptimi pirmyn, 45° pirmyn {
Sonus pasiekia statistiSkai patikimai (p < 0,001) ge-
resnius Suolio { tolj rezultatus, palyginus su tokiais
pat Suoliais, atlieckamais atgal ir 45" atgal { Sonus.
Taip yra todél, kad Slaunis, kuri aktyviai dalyvauja
Suoliy ir bégimo judesiuose, didziausig amplitude
pasiekia strélinéje lenkimo fazé¢je ir daug mazesng
tiesimo fazé¢je (Muckus, 2006).

Kita priezastis, kuri gali turéti jtakos Siy rodi-
kliy skirtumams, yra judesiy iSmokimo lygis ir jam
adekvatiis fiziniai kriiviai. Zinoma, kad atitinkamos
raumeny grupés dél nuolat pasikartojanciy fiziniy
kriiviy ir geréjancios adaptacijos gali atlikti rezulta-
tyvesnius, sunkesnius, sudétingesnius judesius, nes
yra didesné raumeny susitraukimo jéga, geresnis ju
susitraukimo ir atsipalaidavimo santykis, kartu ge-
réja judesiy iSmokimas (Skurvydas, 2010).

Ivairiy kryp¢iy Suoliy kiekybinis santykis praty-
bose turi biiti optimalus. Esant jvairiai kiino judéji-
mo kampo kaitai, atsiranda ir didesné jéga, veikianti
kiing dviem kryptimis, o kartu ir didesnis fizinis krt-
vis sgnariams, sausgysléms, raumenims, palyginus
su kruviu, kuris biina kinui judant tik viena krypti-
mi. Sausgyslés atlaiko dvigubai didesne jéga uz jos
raumens sukeliama jéga, taCiau atremties reakcijos
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jéga dél didelés apkrovos, atsirandancios didéjant
kiino judéjimo kampiniams grei¢iams, gali virSy-
ti raumeny ir sausgysliy gebéjimus. Kaitaliojantis
kiino padéciai ir sukauptai kinetinei energijai jvai-
rios krypties Suoliy ir bégimo metu, priklausomai
nuo deformacijos dydzio, kinta raumeny jtempimo
jéga. Neadekvatus fiziniai kriiviai nuvargina saus-
gysles ir raiscius, dél to galimos traumos (Enoka,
1994; Muckus, 2006). Vadinasi, siekiant tobulinti
judesius neiSvengiamai biitina atlikti Suolius jvairio-
mis kryptimis, nes tai padeda sportininkui universa-
liau ir veiksmingiau atlikti jvairios krypties judesius
varzybinése situacijose

ISvados

1. Vertikalios krypties Suoliy atsispiriant abiem
kojomis rodikliai patikimai geresni uz tokius pat
rodiklius atsispiriant kaire ir deSine kojomis. Moto-
riniai gebéjimai atliekant vertikalius Suolius atsispi-
riant abiem kojomis geriausi 21 m. ir vyresniy krep-
Sininky, pras¢iausi 12—13 m. krepSininky, taciau at-
sispyrimo jégos, pasokimo aukscio, kiino judéjimo
greicio rodikliy sparciausi augimo tempai yra nuo
12 iki 17 mety.

2. Kuno judé¢jimo greitis ir Suoliy aukstis atlie-
kant 30 s trukmeés vertikalius Suolius atsispiriant
viena koja nuo 7 s iki 30 s statistiSkai patikimai
(p < 0,025) sumazéja. Tyrimo rezultatai patvirtina,
kad intensyvis 30 s trukmés Suoliai turi treniruo-
jamaji efekta ir krepSininky motorinius gebéjimus
galima tobulinti atlickant panasios trukmés trumpa-
laikius intensyvius vertikalios krypties Suolius.

3. Krepsininky horizontalios krypties Suoliy pir-
myn, pirmyn | Sonus rezultatai statistiSkai patikimai
geresni, palyginus su tokios pat krypties Suoliais at-
gal, todél per pratybas turéty biiti optimalus jvairiy
kryp¢iy Suoliy kiekybinis santykis.

LITERATURA

1. Cottrell, A., Lovell, B. (1990). Mokslas ir visata (vertimas
i§ angly kalbos, pp. 62-71).

2. Cronin, J. B., McNair, P. J., Marshall, R. N. (2001).
Velocity specificity, combination training and sport specific
tasks. Journal of Science and Medicine in Sport, 4, 168—
178.

3. Enoka, R. (1994). Neuromechanical Bacis of Kinesiology
(pp- 273-283). Champaign IL Human Kinetcs.

4. Gedvilas, V. (1999). Amziaus ir sportinio rengimo
poveikis krepSininky raumeny nuovargiui ir Soklumui:
daktaro disertacija. Kaunas: LKKA.

5. JaSCaninas, J. ir kt. (1989). Ivairaus kryptingumo
treniruoCiy fiziniy kriiviy raumens susitraukimo greicio
jégos ypatybés ontogenezé ir sportinés atrankos aspektai.
Sveikatos apsauga, 6, 24-29.

6.Jozwiak, J., Wagner, W. (1998). Charakterystik skladnikow
gry koszykarskiego: Monografie Nr. 335 (pp. 151-155).
Poznan.

7.Karipidis, A., Fotinakis, P., Taxildaris, K., Fatouros, J. (2001).
Factors characterizing a successful performance in basketball.
Journal of Human Movement Studies, 41, 385-397.

8. Karoblis, P. (2005). Sportinio rengimo teorija ir didaktika.
9. Latash, M. L., Zatsiorskij, V. M. (2001). Classics in
Movement Science.

10. Muckus, K. (2006). Biomechanikos pagrindai.

11. Radziukynas, D. (1997). Trumpy nuotoliy bégimo ir
Suoliy treniruociy teorija ir didaktika.

12. Radziukynas, D., Cizauskas, A., Kemeryté-Riaubiené,
E. (2007). Krepsininkiy fizinio rengimo teorija ir praktinés
technologijos. Sporto mokslas, 4(50), 54-59.

13. Saplinskas, J. (2004). Griauciy raumenys, molekuleés.
Judéjimas (pp. 199-255). VU leidykla.

14. Skurvydas, A. (1997). Griauéiy raumeny veiklos
mechanizmy teoriné analizé. Sporto mokslas, 1, 12—16.

15. Skurvydas, A. (2010). Judesiy mokslas: raumenys,
valdymas, — mokymas, reabilitavimas,  sveikatinimas,
treniravimas, metodologija. Kaunas: LKKA.

16. Stonkus, S. (2003). Krepsinis: istorija, teorija, didaktika.
Kaunas: LKKA.

MOTOR SKILLS OF BASKETBALL PLAYERS IN PERFORMING JUMPS OF VARIOUS DIRECTIONS

Assoc. Prof. Dr. Darius RadZiukynas', Assoc. Prof. Dv. Eglé Kemeryté-Riaubiené',
Assoc. Prof. Dr. Danielius Rad%iukynas', Assoc. Prof. Dr. Antanas Cifauskas’
Vilnius Pedagogical University', Lithuanian Academy of Physical Education’

SUMMARY

Relevance. Sporting activity contents consists of
the various movements and actions. Their diversity is
the result of the specificity of sports, training direction
and competition rules. The main improvement direction
of the athletes motor skills is teaching of motions and
actions, increasing their diversity and aggravation
of the performance conditions. Jumps performed

in different directions are an integral part of the
movements in majority of sports. They are performed
with the interaction of the body and its support.

Many difficult movements and actions are performed
during playing basketball, but the impact of various
jumps on basketball player motor skills and their
general and specific preparedness is still not investigated
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enough, so there exist the reserves of its improvement
(Karoblis, 2005; Stonkus, 2003; Radziukynas, Muckus,
2006; Latash, Zatsiorskij, 2001).

The aim of the study was to establish kinetic and
kinematical indices of different directions jumps of
Lithuanian basketball players (n = 76).

Researchmethods. 1. Testing. 2. Tensodinamometry.
3. Mathematical statistics.

The object of investigation is the jump of different
directions, running. Research subjects were basketball
players of different ages and skills level.

It was found that the basketball player’s motor
skills by jumping on the horizontal axis, an angle 45°
to on the sides taking off with the both, left and right
foot was statistically better compared with the same
direction jumping backwards. Vertical jumps, taking
off with both feet kinematic (take-length, jumping
height) and kinetic parameters (take-of force, the
relative power, leg muscle reactivity, the overall taking

Darius Radziukynas

Vilniaus pedagoginis universitetas
Studenty g. 39, LT-08106 Vilnius

Tel +370 651 25328

El. pastas: dariusradziukynas@email.lt

off-speed power potential) were better than the same
indices taking off with left and right legs.

Body movement speed and jumping height during
30 s vertical jumping (x=44 jumps) taking off with one
foot, from 7 s to 30 s reduced significantly (p < 0,025).

Jumping indices has an influence on the body
movement in horizontal direction (acceleration) results.
Fast 30-60 m sprint from high start showed a high
correlation relationship with the jump height, and length
taking off with both feet, 30 m jumping on one foot
forward, and the long jump taking off with the left foot
in 45 angle forward right. Athletes - basketball player’s
motor skills through various direction jumps and fast
running are not the same and depends on the directions
of body movement, jumping duration, of the transition
period, the body position and amplitude of movements,
taking off duration, strength, power.

Keywords: basketball, motor skills, various jumps,
fatigue.
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Stuburg stabilizuojanciy pratimy poveikis
dauginio raumens skerspjuvio ploto, asimetrijos dydzio bei
fizinio iSsivystymo ir fizinio pajégumo kaitai

Doc. dr. Irina Ramanauskiené', Reda Zizaité’, doc. dr. Saulé Sipaviciené’,

doc. dr. Daiva Imbrasiené?, dr. Sariinas Klizas®

Kauno technologijos universitetas’, Lietuvos kiino kultiiros akademija’

Santrauka

Byrimo tikslas — nustatyti stuburq stabilizuojanciy pratimy poveiki dauginio raumens skerspjivio ploto, asimetri-

jos dydzio bei fizinio issivystymo ir fizinio pajégumo kaitai. Tiriamyjy kontingentq sudaré sveikos, nesportuojancios,
fiziskai aktyvios merginos (n = 18), jy amzius — 19-23 m., kiino masé — 58,2 + 6,1 kg, uigis — 168,4 + 5,6 cm. Tiria-
mosioms taikyta 8§ ménesiy, 2 kartus per savaite, 60 min trukmeés stuburo stabilizavimo pratimy programa. Programq
sudareé giliyjy raumeny jégq ir istverme lavinantys statiniai ir dinaminiai pratimai. Statinés padétys buvo islaikomos
nuo 6 iki 20 sekundziy. Dauginio raumens skerspjivio plotas matuotas naudojant ultragarsine diagnostine aparatiirq
,» TITAN™* (SonoSite, JAV). Aparatq nustacius B-skenavimo rezimu, naudotas HST/10-5 MHz, 25 mm linijinis davi-
klis, skirtas raumenims, pavirSiniams organams ir kraujagysléms tirti. Ultragarsinis skenavimas atliktas lygiagreciai
abiejose stuburo pusése, ties L4—L5 slanksteliais. Ultragarsiné dauginio raumens echoskopija, naudojant 10 MHz
daznj, tyrimo metu atlikta du kartus. Dauginio raumens skerspjitvio ploto asimetrijos procentiné israiska apskaiciuota
naudojant mokslinéje literatiiroje rekomenduojamq formule. Nustatant fizini pajégumq vertinta pilvo preso raumeny
dinaminés jégos ir nugaros raumeny statinés jégos istverme. Fiziniam issivystymui nustatyti naudoti standartiniai
kiino ilgio, kiitno masés matavimo testai ir keturiy odos rauksliy (pomentinés, anklubinés, trigalvio, dvigalvio) sto-
rio sumos vertinimas. Gauti rezultatai parodé, kad po stuburo stabilizavimo pratimy programos taikymo tiriamyjy
dauginio raumens skerspjiivio plotas statistiskai reik§mingai (p < 0,05) padidéjo, o dauginio raumens skerspjivio
ploto asimetrijos dydis statistiskai reiksmingai (p < 0,05) sumazéjo. [vertinus merginy fizinio issivystymo rodiklius
nustatyta, kad po 8 ménesiy riebaly kiekis (proc.), vertintas pagal keturiy odos rauksliy sumq, sumazéjo nuo 19,7 +
1,0iki 16,6 £ 1,3 (p < 0,05). Fizinio parengtumo rodikliai parodé, kad po 8 ménesiy nugaros raumeny, statinés jégos
istvermé atliekant liemens horizontalaus laikymo gulint veidu Zemyn pratimq buvo geresné (97,6 = 20,8, labai gerai)
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negu pries tyrimq (75,4 £ 14,4, gerai) (p < 0,05). Nustatyta, kad atlickant stuburo stabilizavimo pratimus padidéjo
dauginio raumens skerspjivio plotas, sumazéjo dauginio raumens skerspjivio ploto asimetrijos dydis bei pageréjo

merginy fizinio issivystymo ir fizinio pajégumo rodikliai.

RaktaZodZiai: stuburo stabilizavimo pratimai, dauginio raumens skerspjitvio plotas, dauginio raumens asimetrija,

fizinis iSsivystymas, fizinis pajégumas.

Ivadas

Kasmet visame pasaulyje diagnozuojama vis
daugiau juosmeninés stuburo dalies ligy. Juosmens
skausmas vargina jvairaus amziaus, fizinio pajégu-
mo ir lyties Zmones. Juosmeninés stuburo dalies
skausmas ne tik blogina gyvenimo kokybeg, bet ir
yra viena i§ pagrindiniy nedarbingumo priezasciy
(Girskis, 2005). Nepaisant geros fizinés buklés ir
intensyviy jégos pratybuy, sportininkai taip pat skun-
dziasi juosmeninés stuburo dalies skausmu (Hides
et al., 2008a). Zinoma, kad norint iSvengti skaus-
my yra svarbu taikyti pratimus, skirtus giliesiems
raumenims, kurie stabilizuoja juosmening stuburo
dalj, stiprinti. Vienas i§ tokiy raumeny, atliekanciy
stuburo segmenty stabilizavimo funkcija, — daugi-
nis raumuo. Juosmeninés stuburo dalies skausmas
gali pasireiksti d¢l raumeny funkcijos sutrikimo ar
atrofijos (Kamaz et al., 2007). Esant juosmeninés
stuburo dalies nestabilumui daug démesio skiriama
raumeny aktyvacijos pokyciams, taciau stuburo sta-
bilizavimui ir judesiy kontrolei taip pat svarbus rau-
meny veiklos sinchroniSkumas. Dinaminio stuburo
stabilumo sutrikimo prieZastis gali biiti ir pavéluotas
raumeny isitraukimas i darba. Judesio metu laikyse-
nai koreguoti centriné nervy sistema naudoja keleta
strategijy (pasirengimo laikysenai, iSankstinio lai-
kysenos suderinimo, laikysenos klaidy taisymo su-
derinimo), kurias atliekant specifinius stabilizavimo
pratimus biitina koreguoti (Silfies et al., 2009). At-
likti tyrimai parode, kad 80 % tiriamyjuy, jaucianciy
juosmenings stuburo dalies skausma, diagnozuota
dauginio raumens atrofija (Danneels et al., 2001).
Nustatyta, kad dauginio raumens skerspjiivio plotas
mazesnis toje juosmeninés stuburo dalies puséje,
kurioje pasireiSkia skausmas, raumens atrofija yra
lokalizuota, o ne iSplitusi (Hides et al., 2008b). Po
mety skausmas pasikartojo 30 % dalyviy, jautusiy
juosmenings stuburo dalies skausma ir reguliariai
atlikusiy stuburo stabilizavimo pratimus, o i$ neda-
riusiy $iy pratimy — 84 % tiriamyjy. Praéjus trejiems
metams, skausmas atsinaujino 35 % asmeny, atliku-
siy stuburg stabilizuojancius pratimus, ir 75 %, ne-
atlikusiems juosmens stabilizavimo pratimy. Netai-
kant stuburo stabilizavimo pratimy, tikimybé skaus-
mui atsinaujinti per pirmuosius metus padidéja iki
9 karty, po 2-3 mety $i tikimybé padidéja 12,4 karto
(Hides et al., 2008a).

Lietuvoje ultragarsinés diagnostikos metodas
dauginio raumens skerspjivio ploto dydzio poky-
¢iams iSmatuoti ar kaip atgalinio rySio priemoné
juosmenings stuburo dalies skausmy reabilitacijai
naudojant stubura stabilizuojancius pratimus, nusta-
tant fizinio iSsivystymo ir fizinio pajégumo rodiklius
néra placiai taikomas. Todél panaSiy tyrimy néra
daug Zinoma.

Mokslinése publikacijose teigiama, kad geras
fizinis pajégumas aktyvina fiziologinius procesus,
lemiancius greitesni organizmo prisitaikyma prie
besikei¢ian¢iy salygu. Rysiai tarp sveikatos, kasdie-
nio fizinio aktyvumo ir fizinio pajégumo yra kom-
pleksiski. Mokslininkai nustaté, kad studiju metais
sportuojanciy merginy lankstumas, pilvo raumeny
iStverme ger¢ja, plaStakos jéga mazéja, kity fiziniy
ypatybiy iSugdymo lygis iSlieka stabilus. Nespor-
tuojanciy studenciy fizinis pajégumas studijy metais
prastéja (Vitartaité¢ ir kt., 2006). Ilgalaiké studija
parode, kad dauge¢ja studenciy, priskiriamy specia-
liajai medicininei fizinio pajégumo grupei. 1998 m.
specialiaja fizinio pajégumo grupg lanke 5 %, o
2006 m. — 10,5 % merginy. Taigi kas SeSta pirmo
kurso studenté turi sveikatos problemy. Dazniausiai
nustatomi yra stuburo iSkrypimai ir antsvoris (Da-
niusevicitteé ir kt., 2008).

Taigi, Sio tyrimo tikslas — nustatyti stuburg sta-
bilizuojan¢iy pratimy poveiki dauginio raumens
skerspjiivio ploto, asimetrijos dydzio bei fizinio is-
sivystymo ir fizinio pajégumo kaitai.

Tyrimo metodai

Tiriamosios — sveikos, nesportuojancios, fiziskai
aktyvios merginos (n = 18), ju amzius — 19-23 m.,
kiino masé — 58,2 + 6,1 kg, Gigis — 168,4 + 5,6 cm.
Merginos atrinktos atsitiktinés atrankos metodu.
Tyrimo protokolas aptartas ir patvirtintas Kauno re-
gioniniame biomedicininiy tyrimy etikos komitete
(protokolo Nr. BE-2-24).

Ultragarsinio tyrimo metodika. Ultragarsinis
dauginio raumens skenavimo tyrimas atliktas ultra-
garsine diagnostine aparatira ,,TITAN™ (SonoSi-
te, JAV). Tyrimo metu matuotas dauginio raumens
skerspjiivio plotas (cm?), aparata nustacius B-ske-
navimo rezimu. Naudotas HST/10-5 MHz, 25 mm
linijinis daviklis, skirtas raumenims, pavirSiniams
organams ir kraujagysléms tirti. Tyrimo metu nau-
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dotasi 10 MHz dazniu. Tiriamosios gul¢jo ant ku-
Setés su anga veidui, ant pilvo, galva neutralioje
padétyje, rankos atpalaiduotos, nuleistos prie Sony.
Siekiant sumazinti juosmeninés stuburo dalies lor-
dozinj linki, po pilvu pakista nedidelé pagalve (Hi-
des et al., 2008b). Ultragarsinis skenavimas atliktas
lygiagrecCiai abiejose stuburo pusése, ties L4-L5
slanksteliais, Zymekliu paZymétose vietose. Ketvir-
tas juosmens slankstelis (L4) nustatytas apciuopos
biidu, kai nuo klubikauliy sparny ¢iuopiama vidurio
linjjos link. Tyrimo metu buvo taikomi du daugi-
nio raumens skerspjiivio ploto matavimo metodai:
dauginio raumens skerspjtivio ploto apskai¢iavimas
kompiuterine programa matavimo metu (cm?) ir
skersiniy matmeny dviejose placiausiose dauginio
raumens vietose iSmatavimas ir ploto apskaiciavi-
mas pagal matemating formulg.

Odos raukslés storio matavimas kaliperiu. Sie
rodikliai rodo riebaly kiekj. Nustacius odos rauks-
lés matavimo vieta, ji kartu su riebalais suimama
nyksciu ir smiliumi, kontaktiniai kaliperio pavirSiai
pridedami per 1 cm Zemiau pirSty, tada kaliperio
svyruoklé atpalaiduojama ir matuojama. Matuotas
keturiy odos rauksliy (pomentinés, anklubinés, tri-
galvio, dvigalvio) storis.

Liemens horizontalaus laikymo gulint veidu Ze-
myn testas. Siuo testu buvo jvertinta nugaros rau-
meny statinés jégos iStvermé. Tiriamasis atsigula ant
gimnastikos suolelio taip, kad klubo sanariai biity
vir§ suolelio galo, rankomis remiasi i grindis, o par-
tneris kojas prispaudzia prie suolelio. Po komandos
,pradék tiriamasis deda rankas uz galvos ir laiko
liemenj horizontalioje padétyje. Fiksuojama, kiek
laiko tiriamasis geba laikyti kiing horizontalioje pa-
détyje. Motery vertinimas (s): labai gerai (86 ir dau-
giau), gerai (71-85), vidutiniskai (41-70), blogiau
negu vidutiniSkai (26—40), blogai (25 ir maziau).

wSeéstis ir gultis“ testas taikytas pilvo preso rau-
meny dinaminés jégos iStvermei testuoti. Tiriamasis
guli 90° kampu sulenktomis kojomis, kurias laiko
partneris, rankos pirstais sunertos uz galvos. Testas
atliekamas 30 s (uzduotis — kuo daugiau karty atsi-
sésti ir atsigulti nepails¢jus).

Tyrimo eiga. Tirta du kartus: pirmas tyrimas
atliktas pries stuburo stabilizavimo pratimus, an-
tras — po 8 meénesiy stuburo stabilizavimo pratimy
programos taikymo. Tiriamosioms taikyta 8 méne-
siy, 2 kartus per savaite, 60 min trukmés stuburo
stabilizavimo pratimy programa. Programa sudaré
giliyjy raumeny jéga ir iStvermg lavinantys statiniai
ir dinaminiai pratimai. Statinés padétys buvo islai-
komos nuo 6 iki 20 sekundziy. Tyrimo pradzioje ir

pabaigoje tiriamosioms buvo atlickamas ultragarsi-
nis dauginio raumens skerspjtivio ploto matavimas.
Fizinis pajégumas vertintas pagal pilvo preso rau-
meny dinaminés jégos ir nugaros raumeny statinés
jégos istverme. Fiziniam i$sivystymui nustatyti nau-
doti standartiniai kiino ilgio, kiino masés matavimo
testai ir keturiy odos rauksliy (pomentinés, anklubi-
nés, trigalvio, dvigalvio) sumos vertinimas.

Statistiné analizé. Tyrimo duomenys iSanalizuo-
ti apraSomosios ir sudétingesnés statistinés analizés
metodais naudojant programinius Microsoft® Ecxel
2003 ir SPSS paketus. Skirtumy tarp aritmetiniy
vidurkiy reikSmingumas buvo nustatomas pagal
dvipusi nepriklausomy im¢iuy Stjudento t kriteriju.
Dauginio raumens skerspjuvio ploto asimetrijos
procentinés iSraiSkos skaic¢iavimas atliktas remiantis
Stokes ir kt. (2005) rekomendacijomis.

Tyrimo rezultatai

Palyginus dauginio raumens skerspjivio plo-
to dydi pries ir po stuburo stabilizavimo pratimy,
matyti, kad raumens skerspjtivio plotas statistiSkai
reikSmingai (p < 0,05) padidéjo. Po stuburo stabili-
zavimo pratimy dauginio raumens skerspjtvio plo-
tas statistikai reikSmingai (p < 0,05) padid¢jo nuo
6,57 £ 1,8 cm? iki 8,42 £1,4 cm? (deSinés pusés) ir
nuo 6,55 £ 2,0 cm? iki 8,48 + 1,4 cm? (kairés pusés)
(1 pav.).
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Prie§ pratimy programa Po pratimy programos

1 pav. Dauginio raumens skerspjiivio ploto matavimy rezul-
tatai

Po stuburo stabilizavimo pratimy programos
dauginio raumens skerspjivio ploto asimetrijos dy-
dis statistiSkai reikSmingai (p < 0,05) sumazéjo nuo
8,08 +3,6 % iki 4,91 £ 2,2 %. Asimetrijos dydis svy-
ravonuo 8,08 +3,6 % (kai plotas 9,43 cm?ir 9,28 cm?)
iki 23,82 % (kai plotas 5,77 cm? ir 4,66 cm?), po
pratimy asimetrijos dydis sumazéjo ir svyravo nuo
1,02 % (kai plotas 7,89 cm? ir 7,81 cm?) iki 19,82 %
(kai plotas 8,16 cm? ir 6,81 cm?) (2 pav.).

Prie§ stuburo stabilizavimo pratimus daugiau
kaip pusei (61,1 %) tiriamyjy nustatyta mazesné nei
10 % asimetrija, 38,9% tiriamyjy — asimetrija buvo
didesné kaip 10 %. Po stabilizavimo pratimy daugiau
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2 pav. Dauginio raumens skerspjtivio ploto asimetrijos pokytis
po stuburo stabilizavimo pratimy

kaip 20 % tiriamyjy dauginio raumens skerspjiivio
ploto asimetrija sumaz¢jo iki 10 % asimetrijos dy-
dzio. Didesné¢ kaip 20 % asimetrija po stuburo stabi-
lizavimo pratimy programos nenustatyta (3 pav.).
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3 pav. Tiriamyjy pasiskirstymas pagal dauginio raumens skers-
pjuvio ploto asimetrijos dydi prie§ stuburo stabilizavimo pratimy
programa ir po jos

Ivertinus merginy fizinio iSsivystymo rodiklius
nustatyta, kad keturiy odos rauksliy (pomentinés,
anklubinés, trigalvio, dvigalvio) storio sumos verti-
nimas riebaly kiekiu (proc.) po 8 ménesiy (kai buvo
taikoma stuburo stabilizavimo pratimy programa)
sumazejo nuo 19,7 + 1,0 iki 16,6 = 1,3 (p < 0,05),
ktino masés indeksas — nuo 21 iki 20,1.

Ivertinus fizini pajéguma nustatyta, kad nugaros
raumeny statin€s jégos iStvermeé, jvertinta liemens
horizontalaus laikymo gulint veidu Zemyn testu,
po 8 ménesiu buvo geresné (97,6 + 20,8 s; jvertini-
mas — labai gerai) negu pries tyrima (75,4 = 14,4 s;
vertinimas — gerai) (p < 0,05).

Ivertinus pilvo preso raumeny dinaminés jégos
1Stvermg nustatyta, kad po merginoms taikytos stu-
buro stabilizavimo pratimy programos gauti geresni
rezultatai (25,6 = 4,1; jvertinimas — daugiau negu
vidutiniskai) negu pries tyrima (15,6 £ 6,2; jvertini-
mas — vidutiniskai) (p <0,01).

Tyrimo rezultaty aptarimas

Isanalizavus gautus duomenis nustatyta, kad po
stuburo stabilizavimo pratimy programos dauginio
raumens skerspjuvio plotas statistiskai reikSmingai
(p < 0,05) padid¢jo. Taip pat tyrimo metu nustaty-
ta, kad po stuburo stabilizavimo pratimy statistiskai

reikSmingai (p < 0,05) sumazéjo dauginio raumens
skerspjiivio ploto asimetrija.

Atlikto tyrimo duomenys sutampa su kity moks-
lininky pateiktaisiais: stuburo stabilizavimo prati-
mai yra efektyviis siekiant padidinti dauginio rau-
mens skerspjivio plota. Specifiniy stuburo stabi-
lizavimo pratimy tikslas — raumeny, atsakingy uz
juosmeningés stuburo dalies dinaminj stabilizavima,
nervinés ir raumeninés kontrolés, iStvermeés ir jé-
gos gerinimas (Standaert et al., 2008). Hides ir kt.
(2008Db), istyre fiziskai aktyviy, taciau juosmeninés
stuburo dalies skausma jauc¢ianciy asmeny dauginio
raumens skerspjuvio plota pries ir po stuburo stabi-
lizavimo pratimy, nustaté, kad nepaisant fizinio ak-
tyvumo pastebimas dauginio raumens skerspjiivio
ploto sumazéjimas, po stuburo stabilizavimo prati-
mu dauginio raumens skerspjiivio plotas statistiskai
reikSmingai (p < 0,05) padid¢jo: didziausias daugi-
nio raumens skerspjiivio plotas po pratimy progra-
mos nustatytas ties LS segmentu (9,37 + 2,12 cm?
ir 9,24 + 2,07 cm?), maziausiais — ties L2 segmentu
(3,55 = 1,30 cm? ir 3,48 + 1,28 cm?). Sie moksli-
ninkai nustaté, kad dauginio raumens skerspjiivio
ploto asimetrija po stuburo stabilizavimo pratimy
sumazgjo (p < 0,05). Taciau Wallworko ir kt. (2009)
gauti rezultatai rodo, kad fiziSkai aktyviy (fizinis
aktyvumas daugiau kaip 3 valandos per savaitg) as-
meny, jaucianciy juosmeninés stuburo dalies skaus-
ma, dauginio raumens skerspjuvio plotas yra dides-
nis (p = 0,006), palyginus su asmeny, kuriy fizinis
aktyvumas mazesnis nei 1,5 valandos per savaitg.
Net ir profesionaliems sportininkams, jau¢iantiems
juosmeninés stuburo dalies skausma, nustatytas
dauginio raumens skerspjiivio ploto sumaz¢jimas
ir iki 8,3 % dydzio asimetrija, kuri po stuburo sta-
bilizavimo pratimuy sumazéja (Hides et al., 2008a).
Mokslininkai rekomenduoja taikant specifinius, stu-
bura stabilizuojancius pratimus, labiau orientuotis
1 dauginio raumens giligsias raumenines skaidulas
nei | pavir$ines ar tiesyji nugaros raumeni. Jie nuro-
do Sias priezastis: gilusis dauginio raumens sluoks-
nis labiau stabilizuoja juosmening stuburo dali nei
pavirSinis; giliajame sluoksnyje yra daugiau I tipo
(letyju, t. y. atspariy nuovargiui) raumeniniy skaidu-
lu nei tiesiajame nugaros raumenyje ar pavirSiniame
dauginio raumens sluoksnyje; skersinis pilvo raumuo
ir gilusis dauginio raumens sluoksnis judesiy metu
atlieka vienmomenti susitraukima, vadinasi, poky-
¢iai, susij¢ su juosmeninés stuburo dalies skausmu,
labiau paveikia gilyji dauginio raumens sluoksni nei
pavirSinj ar tiesyji nugaros raumenj. Misy tyrimo
rezultatai rodo, kad po stuburo stabilizavimo prati-
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muy programos taikymo tiriamyjy dauginio raumens
skerspjiivio plotas statistiskai reikSmingai (p < 0,05)
padidéjo, o dauginio raumens skerspjiivio ploto asi-
metrijos dydis statistiSkai reikSmingai (p < 0,05) su-
mazéjo.

[Sanalizavus merginy fizinio iSsivystymo rodi-
klius nustatyta, kad keturiy odos rauksliy storio su-
mos vertinimas riebaly kiekiu (proc.) po 8 ménesiy
stuburo stabilizavimo pratimy programos sumaze-
jonuo 19,7 £ 1,0 iki 16,6 + 1,3 (p < 0,05). Fizinio
parengtumo rodikliai parodé, kad nugaros raumeny
statinés jégos iStvermé atliekant liemens horizonta-
laus laikymo gulint veidu Zemyn testa po 8 ménesiy
buvo geresné (97,6 £ 20,8; labai gerai) negu pries
tyrima (75,4 £ 14,4; gerai) (p < 0,05). Idomu tai,
kad Stokes ir kt. (2005) nustate statistiSkai patikima
(p < 0,005) koreliacinj ry$j tarp dauginio raumens
skerspjiivio ploto ir kiino masés. Taciau koreliacinis
rySys tarp kity antropometriniy duomeny nenustaty-
tas. Watson ir kt. (2008) atlikti tyrimai parodé nei-
giama (r = -0,44 desingje ir r = -0,41 kairéje puséje,
p < 0,05) koreliacinj rysj tarp kiino masés, riebaly
kiekio (proc.) ir dauginio raumens skerspjiivio plo-
to dydzio. Misuy atlikto tyrimo duomenys nerodo
patikimo koreliacinio rySio tarp dauginio raumens
skerspjiivio ploto ir kiino masés, taciau pilvo pre-
so raumeny dinaminés jégos iStvermés ir nugaros
raumeny statinés jégos iStvermés rezultatai tyrimo
pabaigoje buvo geresni negu pradzioje. Palyginus
Vitartaites ir kt. (2006) gautus merginy fizinio paje-
gumo testavimo rezultatus pirmais ir ketvirtais stu-
dijuy metais, nustatyta, kad nesportuojanciy merginy
plastakos jéga, pilvo raumeny iStvermé ir bendroji
iStverme reik§mingai sumazéjo, pusiausvyros rezul-
tatai pager¢jo, vikrumo ir kojy raumeny staigiosios
jégos rodikliai turéjo tendencija blogéti, o sportuo-
janciy studenciy iSrySkéjo pusiausvyros, kojuy rau-
meny staigiosios jégos, vikrumo rezultaty geré¢jimo
tendencija ir statistiSkai patikimi teigiami lankstumo
ir pilvo raumeny iStvermés pokyciai.

ISvados

Po stuburo stabilizavimo pratimy programos tai-
kymo tiriamyjy dauginio raumens skerspjiivio plo-
tas statistiSkai reikSmingai (p < 0,05) padidéjo, o
dauginio raumens skerspjiivio ploto asimetrijos dy-
dis statistiskai reikSmingai (p < 0,05) sumazéjo. An-

tro testavimo metu (po 8 ménesiy, per kuriuos buvo
taikomi stuburo stabilizavimo pratimai) merginy fi-
zinio i8sivystymo ir fizinio pajégumo rodikliai buvo
geresni negu pries tyrima.
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THE INFLUENCE OF CORE STABILIZATION EXERCISES FOR MULTIFIDUS MUSCLE CROSS-
SECTIONAL AREA, ASYMMETRY SIZE, PHYSICAL DEVELOPMENT AND PHYSICAL CAPACITY

Assoc. Prof. Dr. Irina Ramanauskiené', Reda Zizaite’, Assoc. Prof. Dr. Saulé Sipaviciené’,

Assoc. Prof. Dr. Daiva Imbrasiené®, Dr. Sarunas Klizas®

Kaunas University of Technology', Lithuanian Academy of Physical Education’
SUMMARY

The aim of the present study was to establish the
influence of core stabilization exercises on multifidus
muscle cross-sectional area, asymmetry size, physical
development and physical capacity. Subjects were
healthy and physically active women (n = 18) with
normal menstrual cycle, whose age was 19-23 years.
Their body weight was 58.2 + 6.1 kg, height 168.4 +
5.6 cm. During the test procedure for 8 months, 2 times
per week there have been applied 60 min duration of
spinal stabilization exercise program, which consisted
of static and dynamic, deep muscular strength and
endurance training exercises. Static positions were
maintained from 6 to 20 seconds. Testing an assessment
cross-sectional area (CSA) of the multifidus muscle,
CSA of the multifidus muscle were measured from L2
to L5 vertebral segments. These measures have been
tested using ultrasound ,,TITAN™” (SonoSite, USA)
measurements of multifidus muscle CSA. The device
was set down by B - scan mode, used HST/10-5 MHz
25 mm linear transducer, designed for muscles, organs
and blood vessels for surface exploration. Ultrasonic
multifidus muscle ultrasonography had been performed
three times during the investigation. During the
study there was used 10 MHz frequency. CSA of the

Irina Ramanauskiené

Kauno technologijos universiteto Kiino kultiiros ir sporto centras
Donelai¢io g. 73, LT-44248 Kaunas

El. pastas: irina.ramanauskiene@ktu.lt

multifidus muscle percentage expression of symmetry
was counted basing on recommendations in literature.
Physical capacity was assessed by sit-and-lie down
exercise tests. The results of study showed that after
the core stabilization exercise program CSA of the
multifidus muscle significantly increased (p < 0.05).
It was found that after the core stabilization exercise
program, multifidus muscle asymmetry significantly (p
<0.05) decreased. The results of physical development
showed that the sum of four skin wrinkles, assessed
as fat quantity (%), was lower after the eight month
stabilization exercise program from 19.7 + 1.0 to
16.6 = 1.3 (p < 0.05). The results of physical capacity
demonstrated that the static endurance of back
muscles was better after the eight month stabilization
exercise program than before the study (p <0.05). The
main conclusion: after the core stabilization exercise
program CSA of the multifidus muscle increased,
multifidus muscle asymmetry decreased, physical
development and physical capacity were better.

Keywords: core stabilization exercises, cross-
sectional area of the multifidus muscle, multifidus
muscle asymmetry, physical development and physical
capacity.
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Threshold of anaerobic changes versus final result
on a rowing ergometer in 2000 m maximal test — as exemplified
by the national Polish rowers team in years 1997-2005

Dr. Krzysztof Krupecki’, Marek Kolbowicz’, Prof. Habil. Dr. Janas JaScaninas’,
Prof. Dr. Nijolé Jas¢aniniené?, Prof. Habil. Dr. Jerzy Eider’, Rafal Buryta’,

Dr. Pawel Cigszczyk’, Maciej Buryta*

Institute of Physical Education, University of Szczecin (Poland)’,

Summary

Vilnius Pedagogical University (Lithuania)’

In cyclical endurance sports disciplines, and rowing is numbered among them, the index of anaerobic threshold
(AT 4) may be considered to be a reliable indicator of the level of preparations for a rowing season (Beneke 2000;
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Foster 1995; Messonnier 1997). Systematic control of the index helps to notice first signs of a deviation from the
defined goal of preparations thus enabling to make adjustments to a training plan (Fitts et al., 1996; Kraemer et al.,

2004, Sharkey et al., 2006).

The purpose of the work is to present the level of anaerobic threshold observed during rowers’ (n=16) preparations
for World Championship and the Olympic Games in years 1997-2005. The authors have also compared the above
thresholds with the results obtained during the simulation test of 2000 meters on a rowing ergometer “Concept
11", Results presented in the article show that there is a strong correlation between AT 4 power achieved during
progressive physical effort and the results of the simulation specialist test of 2000 meters.

Keywords: anaerobic threshold, rowing season, metabolic acidosis, lactate.

Introduction

A correlation between physical effort and
metabolic acidosis that develops as a result of the
effort has been a subject of numerous research
for several decades. In 1924 Hill and co-workers
revealed the correlation between increasing lactate
concentration in blood and development of fatigue
during physical effort as well as changes in index
of gas exchange in lungs. Hollman and co-workers
introduced the following term: “a point of optimal
ventilation function”. Then Wasserman and Mc Ilroy
(after Chwalbinska-Moneta, 1990) introduced a term
“anaerobic threshold” (AT) thatisuniversally applied
in modern specialist literature. It is defined as “the
level of effort load above which lactate concentration
in blood leads to metabolic acidosis accompanied by
changes in gas exchange in lungs”. More definitions
of anaerobic threshold were introduced later. They
describe the same effect of lactate accumulation in
blood during progressive physical effort. According
to Mader and co-workers as well as Kindermann
and co-workers anaerobic threshold (AT) is the
lowest effort load during physical effort of gradually
increasing intensity above which sudden and
constant increase of lactate concentration in blood
occurs. Many researchers suggest to determine so-
called lactic threshold (LT) in tested people on the
basis of sudden increase of lactate accumulation in
blood regardless of its concentration (Ivy, 1980) or
the individual anaerobic threshold (IAT) on the basis
lactate kinetics in blood during gradual physical
effort and after it (Sharkey, 2006). Conconi and
co-workers (Conconi, 1978, Fitts, 1996) proposed
to define the effort load as the threshold at which
disproportionate inhibition of heart rate acceleration
during gradual physical effort is observed. Despite
differences in anaerobic threshold definitions as
well as criteria of its determining, measurement of
the index is taken more and more often, especially
in sport physiology.

The aim of the work was to estimate threshold
power achieved by top athletes (rowers) during

preparations in years 1997-2005 and define its effect
on the final result achieved during simulation test of
2000 meters on the rowing ergometer.

Material and methods

The research group (n=16) consisted of the top
Polish rowers (2 x double scull and a four double
scull) in short oars “open” category. They represented
Poland during the most important contests (World
Championship, the Olympic Games) in years 1997-
2005. The line-up of the teams had been changing
due to selections and requirements set by the
national team coach and the training board at the
Polish Union of Rowing Associations.

At the end of 1991 and the beginning of 1992 a
special test was prepared (Wazny, 1996) and then
modified in different ways (Klusiewicz, Zdanowicz,
2002; Chwalbinska-Moneta, 1990; Miszczenko et
al., 1999). It was a two-stage method to measure
rower’s fitness potential. The first day there was a
maximal simulation 2000 meters test carried out on
the rowing ergometer “Concept II” with a shutter
on position 5-6. Next day, based on the results
achieved the day before, there was a “dry rowing
test” consisting of 3 or 5-7 stretches. The intensity
of work was set on the level of 50%, 70% and 85%
or 50%, 60%, 70%, 80%, 90% or, as it has been
done since 1995, the intensity in a senior group is
set according to a scheme (Table 1) and based on
gradual increase of power; effort time 3 min with 30

s break after each attempt.
Table 1

Power scheme (Watt) and pace of “rowing”
during tests determining the anaerobic threshold

Load I 1I 1T v \ VI Vil
Power (W) 220 270 320 370 420 470 520
Rowing pace 18 20 22 24 26 28 30

During physical effort heart rate has been
registered constantly (Sporttester of Polar company).
Right after each effort a blood sample was taken from
an earlobe of each rower. Then lactate concentration
was determined, value of the aerobic threshold (La —
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2 mmol/l) and the anaerobic threshold AT 4 (La —
4 mmol/l). During “until the refusal” test version
determining is also done 3 min after the last effort.
Tests were carried out each year in January — March.
The Polish Championship on the rowing ergometer
“Concept II”” was held at more or less the same time.
Results achieved during the contest were taken to
compare them with the threshold strength.

Results

Considering 9 years of tests, there had been
significant changes in the anaerobic threshold value
set on the level of 4 mmol/l as observed in tested
rowers taking part in World Championship and the
Olympic Games in short oars contests (2 x double
scull and a four double scull).

During preparation periods (January - March) AT
values ranged from 324.5 + 40.86 watts in 1998 to
385.1 +35.83 watts in 2002 where maximal average
level of the parameter was observed at average
value 363.0 £ 19.53 watts. Threshold values below
the average level were observed in years 1997-1999
with its lowest value in 1998 (324.5 + 40.86 watts).
The simulation test of 2000 meters on the rowing
ergometer was carried out at similar time (Polish
Championship on the rowing ergometer). Results
obtained during 2000 meters test (Table 2, Fig. 1)
show that the best ones ranging from 5:59.9 to0 6:02.0
were achieved when AT 4 was at its highest value.

In years 1997-2000 rowers marked as A.K and
M.K participated in double scull contests, in years
2001-2004 M.J and A.W. The latter two, however, did
not participate in World Championship for seniors
in years 2001 and 2002, but in World Championship
for contestants up to 23 years of age where they took
fifth and second places respectively. The team line-
up was changed in 2004 after the Olympic Games
in Athens when M.B and M.S became its members.
Personal changes in the team had a significant effect
on the threshold power and time achieved during
the test on the rowing ergometer as well as on the
result achieved at the main sport event of the season
(Table 3, Fig. 2).
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(w)
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05:57,7

05:56,0

1997 1998

1999 2000 2001 2002 2003 2004 2005

Fig.1 Average levels of the anaerobic threshold during
preparation period and results achieved on the rowing ergo-
meter during the 2000 meters test in short oars category.

Table 3
AT- 4 tests results (double scull) in years 1997-2005

In years 1997—1998, when AT 4 values were 337.6 Average values of AT (watt) - double scull
+ 28.20 and 324.5 + 40.86 respectively, time results Time Place taken
achieved during the Polish Championship were also ;:Z; Preparation | achieved | Contests cita\nhigﬁ. di{};’fgﬁ;s
at their lowest level - 6:06.3 + 6.26 and 6:06.3 + period (e’?gg;‘f;;‘% period 1 ghip for
: : seniors
9.23 min respectlvely. 382,0+ 6:01,8 = 3535+ -28,5
Tuble 2 1997 2,82 3,19 0,70 3
Results of AT- 4 tests (short oars) in years 1997-2005 1998 362,5+ 5:57,8 £ 3885+ 3 +26,0
30,40 3,11 7,77
Average values of AT- 4 (watt) — short oars 1999 373,0 + 5:582 + 351,5+ 1 21,5
Tost Time acheved Pover TP B o T o
year Preparation . Contests differences 2000 » = 4 6 »
period onrowing period 7,07 245 9,19 -
ergometer 2001 3335+ 6:11,7 £ 356,5+ Didn’t +23
1997 347,6 £28,20 | 6:06,3 £6,26 344,1 £9,98 -3,5 20,50 9,82 36,02 participate
1998 | 324,5+40.86 | 6:06349.23 | 360,0 429,96 | +355 Soop | 3083% | 6:094% | 3500+ | Didn't 18,3
1999 358,5+22,87 | 6:01,1 £5,44 | 349,0 £25,83 -5,0 9,59 8,18 18,38 participate
2000 380,1 £27,43 | 6:01,6 +4,89 | 373,6 +28,73 -6,5 2003 351,0+ 6:04,2 + 3430+ 14 -8,0
2001 366,3 £29,82 | 6:04,5+6,72 | 365,6 £23,50 -0,7 32,52 1,55 31,11
2002 385,1 +£35,83 6:02,0 +£7,41 380,3 £26,81 -4,8 2004 349,5 + 6:06,7 = 360,0 £ 13 +10,5
2003 372,6 £25,76 | 5:59,9 44,98 | 365,1 £24,06 -7,5 17,67 7,37 38,18
2004 370,0 £18,15 | 6:01,1 £6,27 | 376,3 £27,14 +6,3 2005 3425+ 6:02,9 + 366,5 + 9 +24,0
2005 347,5+14,29 | 6:02,1 £1,91 373,5 +14,20 +26,0 3,53 3,03 21,92
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390 Table 4
380 Results of AT 4 tests (four double scull) in years 1997-2005
370
360 Average values of AT 4 (watts) — four double scull
5 350 = .8 %
=~ 340 5 § g
330 22| 9
. . - O o
Test . Time achieved & = =
320 Preparation . Contests = ol =
year eriod on rowing eriod L= =
310 p ergometer p 8 g g
300 g '% £
1997 1998 1999 2000 2001 2002 2003 2004 2005 ~ 'g
Fig. 2. Average levels of the anaerobic threshold during pre- e
paration period and results of the 2000 meters test on the rowing 1997 | 330,5+12,01 | 6:08,4+5,99 | 339,5+8,88 12 +9
ergometer in double scull category. 1998 [ 305,5£32,10 | 6:10,7%6,06 | 345,7+25,77 | 6 |+40,2
1999 | 35122570 | 6:02.4%6,20 | 354,5+30,09 | 11 | +33
. . 2000 | 381,7+35,03 | 6:02,7+5,80 | 369,7+3586 | 8 |-12,0
Anaerobic threshold values in the first four years 5001 382741625 | 6:01.02.57 | 370222007 | 6 | -12.5
of preparation period significantly exceeded the |2002 | 393,7+36,37 | 5:58,3+4,19 | 39551287 | 2 | +18
average 362.1 £ 16.36 watts achieved in years 1997- [ 2003 | 383.5£16.86 | 5:57.8+4.07 | 376.2+12.25 | 3 | -7.3
i ) 2004 | 380,2%4,99 | 5:556+2,71 | 384,5+21,79 | 4 | +4,3
2005. It was observed three times: in 1997 - 382.0 + 2005 | 350,0+17,64 | 6:01,6+1,38 | 377,0+11,28 1 +27,0
2.82 watts; in 1999 —373.0 + 1.41 watts and in 2000
—377.0 £ 7.07 watts. Taking into consideration time o0 oo
. . 400 [ Aa.
results achieved by rowers on the rowing ergometer w0 oee
(ranged from 6:01.8 min to 5:57.8 min) that were 300 j 0e0r.2
not later repeated, it was a fact of considerable | 2o [ 06:029
importance. The lowest average value of double | 2o | 05586

scull threshold power on the level of 4 mmol/l was
observed in 2001 (333.5 + 20.50) and was reflected
in results of the simulation 2000 meters test on the
rowing ergometer that was also the lowest one —
6:11.7 = 9.82 min.

As far as the four double scull is concerned, it
had been going through personal changes during
preparation period in years 1997-2005. The team
members achieved average values of AT 4 on the
level of 363.6 £31.38 watts (Table 4, Fig. 3). The
highest level of power was observed in years 2000,
2001, 2003, 2004 and ranged from 380.2 + 4.99
watts to 383.5 + 16.86 watts. 2002 was a peak year
with the result of 393.7 + 36.37 watts. Power values
achieved during the threshold tests in those years
produced very good results ranged from 6:01.0 +
2.57 min to 5:57.8 £ 4.19 min. The best result was
achieved in the Olympic year when the average time
of 5:55.6 + 2.71 min was the highest average ever
achieved by Polish rowers. The lowest value of AT
4 in 1997 and 1998 — 305.5 + 32.10 watts — had its
effect on the results achieved in the 2000 meters test
—6:10.7 = 6.06 min.

150 £
05:54,2
100

05:49,9
50

0 05:45,6

1997 1998 1999 2000 2001 2002 2003 2004 2005

Fig 3. Average levels of anaerobic threshold during preparati-
on period and results of 2000 meters test on a rowing ergometer in
four double scull category.

Despite differences in anaerobic threshold
definitions as well as criteria of its determining,
measurement of the index is taken more and more
often, especially in sport physiology, due to its
usefulness for estimating the level of physical
endurance and controlling the course of endurance
training (Chwalbinska-Moneta, 1990, Foster, 1995,
Messannier, 1997). It was also proved that the pulse
of 168 beats/min observed during intensive covering
long distances in water (with lactate concentration
3.7 mmol/l) is similar to the pulse observed during
laboratory tests when lactate concentration reaches
the level of 4 mmol/l. (Hartmann at al., 1991, Beneke
et al., 2000). Therefore it might be concluded that
heart rate determined in laboratory tests might be
related to intensity of training in water. We should
remember, however, that it is not the anaerobic
threshold that is the measure of maximal effort
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ability (Hartmann et al.,1993, Zdanowisz et al.,
1993, Kraemer, 2004). Similarly, Wazny (1996),
Klusiewicz (2002) stresses the point that in cyclical
endurance sports disciplines such as rowing
anaerobic threshold value (AT 4) is a relatively
reliable determinant of the level of preparations
for a competition season. Systematic check of the
threshold values helps to detect deviations from
the preparation guidelines and make necessary
adjustments to a training plan.

Conclusions

The level of AT 4 power determined during
progressive physical effort might have direct effect
on the final result of the 2000 meters test on the
rowing ergometer.

The anaerobic threshold value may be considered
to be a reliable index of the level of preparations for
contests season.

Cyclical determining the level of AT 4 may be
an element of significant importance in controlling
training loads as well as in estimating rowers’ future
development.

REFERENCES

1. Beneke, R., Hutler, M., Leithauser, R. M. (2000). Maximal
lactate steady state independent of performance. Medicine
and Science in Sports and exercise, 32, 1135-1139.

3. Chwalbinska-Moneta, J. (1990). Threshold of lactate
accumulation in muscles and blood during progressive
physical effort. Sport Wyczynowy, 5-6, 51-60.

4. Conconi, F. (1978). Determination of the anaerobic
threshold by a noninvasive field test in runner. Journal of
Applied Physiology, 4, 869-873.

5. Foster, C et al. (1995). The bloodless lactate profile.
Medicine and Science and Exercise, 27, 927-933.

6. Fitts, R. H., Widrick, J. J. (1996). Muscle mechanism
mechanics: adaptations with exercise-training. Exerc.Sport
Sci Rev., 24, 427473

7. Hartmann, U., eds. (1991). Indexes of rowers’ training
intensity. Sport Wyczynowy, 3—4, 68—74.

8. Hartmann, U., Mader, A., Wasser, K., Klauer, 1. (1993).
Peak force, velocity and power during five and ten maximal
rowing ergometer strokes by world class female and male
rowers. [International Journal of Sports Medicine, 14
(Suppl. 1), 42-45.

9. Klusiewicz ,A., Zdanowicz, R. (2002). Anaerobic
threshold versus maximal lactate balance — practical
comments. Sport Wyczynowy, 1-2, 58-70.

10. Kraemer, W. J., Ratamess, N. A. (2004). Fundamentals
of resistance training: progression and exercise prescription.
Med. Sci. Sports Exerc, 36 (4), 674-88.

11. Messonnier, L. et al. (1997). Lactate exchange and
removal abilities in rowing performance. Medicine and
Science in Sports and Exercise 29, 396-401.

12. Miszczenko, W., Winogradow, W., Suchanowski, A.
(1999).The fatigue induced changes of the young rowers
endurance training effects. Materials Faculty Physical
Education University of Zagreb, 25.

13. Sharkey, B. J., Gaskill, S. E. (2006). Sport Physiology
for Coaches. Champaign, IL: Human Kinetics.

ANAEROBINIU POKYCIU SLENKSTIS LYGINANT SU GALUTINIAIS MAKSIMALAUS
2000 M IRKLAVIMO ERGOMETRU TESTO REZULTATAIS —
LENKIJOS NACIONALINES IRKLUOTOJU KOMANDOS 1997-2005 METAIS ATVEJIS

Dr. Krzysztof Krupecki’, Marek Kolbowicz’, prof. habil. dr. Janas Ja$¢aninas’, prof. dr. Nijolé Ja$¢aniniené’,
prof. habil. dr. Jerzy Eider’, Rafal Buryta’, dr. Pawel Cieszczyk’, Maciej Buryta'
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SANTRAUKA

Ciklinése iStvermés sporto Sakose, prie kuriy pri-
skiriamas ir irklavimas, anaerobinio slenksé¢io (AT 4)
indeksas gali biiti laikomas patikimu pasirengimo ir-
klavimo sezonui lygio indikatoriumi (Beneke, 2000;
Foster, 1995; Messonnier, 1997). Sisteminé indekso
kontrolé padeda pastebéti pirmuosius nukrypimo nuo
uzsibrézty pasirengimo tiksly pozymius, tai leisty da-
ryti treniruotés plano pakeitimus (Fitts ir kt., 1996;
Kraemer ir kt., 2004; Sharkey ir kt., 2006).

Darbo tikslas — aptarti anaerobinio slenkscio lygi,
kuris buvo nustatomas 1997—2005 metais irkluotojams

Krzystof Krupecki

Insitute of Physical Education, University of Szczecin
Al. Piastow, bl. 6, 71-065 Szczecin, Poland

E-mail: nijojan@gmail.com

(n = 16), besirengiantiems pasaulio ¢empionatui ir
olimpinéms Zaidynéms. Autoriai gautus duomenis taip
pat palygino su 2000 m irklavimo ergometru ,,Concept
II* simuliacinio testo rezultatais. Straipsnyje pateikti
rezultatai rodo, kad tarp AT 4, pasiekto didéjan¢iomis
fizinémis pastangomis ir 2000 m specialiojo simuliaci-
nio testo metu, yra stiprus tarpusavio rysys.

RaktazodZiai: anaerobinis slenkstis, irklavimo se-
zonas, metaboliné acidozé, laktatas.
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Lietuvos kurciyjy krepsinio rinktinés zaidéjy
fizinio iSsivystymo, fiziniy ir funkciniy galiy rodikliy sasaja ir
lyginamoji analizé

Algimantas Satas, prof. habil. dr. Kazys MilaSius, prof. dr. Riita Dadeliené
Vilniaus pedagoginis universitetas

Santrauka

Lietuvos krepSininkai, turintys klausos negaliq, ir 2009-aisiais pradziugino Lietuvos krepsinio gerbéjus. Jie tapo
kurciyjy olimpiniy zZaidyniy, vykusiy Taivanyje, viceCempionais ir jau treciose is eilés Sios socialinés grupés Zmoniy
olimpinése Zaidynése iskovojo medalius. Siame straipsnyje nagrinéjamos Lietuvos kurciyjy krepsininky fizinio issi-
vystymo, fiziniy ir funkciniy galiy rodikliy sqsajos. Norint tobulinti kurciyjy krepsininky rengimo sistemq yra svarbu
tyrinéti jy fiziniy ir funkciniy galiy rodikliy kaitq jvairiais rengimo etapais ir atlikti jy lyginamqjq analize.

Darbo tikslas buvo nustatyti Lietuvos kurciyjy krepSinio rinktinés nariy fiziniy ir funkciniy galiy tarpusavio sqsajq
ir palyginti Siy rodikliy standartizuotq profili su analogisku sveiky didelio meistriskumo krepsininky profiliu. Nusta-
tyta, kad dél ribotos klausos negaliq turinciy krepSininky atrankos jy fizinis issivystymas neprilygsta sveikyjy krep-
Sininky fiziniam issivystymui, todél svarby vaidmenj ima vaidinti jy fizinés galios, psichomotoriniy funkcijy kokybé,
funkcinis pajégumas.

Klausos negaliq turinciy krepSininky kitno masé turi sqsajq su santykiniu anaerobiniu alaktatiniu raumeny galin-
gumu, absoliuciuoju 30 s trukmés darbo galingumu. Ypac stiprus rysys yra tarp kiino masés, raumeny maseés ir santy-
kinio anaerobinio alaktatinio-glikolitinio galingumo (p < 0,001 ir p < 0,01). Skirtingose pozicijose (puoléjo ir gynéjo)
zaidzianciy klausos negaliq turinciy krepSininky fiziniy ir funkciniy galiy rodikliai labai skiriasi nuo visos komandos
zaidejy rodikliy vidurkio. Ypac iSsiskiria gynéjo kraujotakos ir kvépavimo sistemos funkcini pajégumaq apibiidinantis
rodiklis — Rufjé indeksas, jis nuo komandos Zaidéjy vidurkio nutoles per 2,0 standartinius nuokrypius.

RaktaZodZiai: krepsinis, klausos negaliq turinciy krepsininky rinktiné, funkcinis pajégumas, koreliaciniai rysiai.

Ivadas

Lietuvos krepSininkai, turintys klausos negalia,
ir 2009 metais pradziugino Lietuvos krepSinio ger-
béjus. Jie tapo kurciyjy olimpiniy zaidyniy, vykusiy
Taivanyje, viceCempionais ir jau treciose i8 eilés Sios
socialinés grupés zmoniy olimpinése zaidynése iS-
kovojo medalius. Skelbtuose savo straipsniuose (Sa-
tas, Radziukynas, 2003; Satas ir kt., 2005; Mila$ius
ir kt., 2005; Satas, Milagius, 2008) mes dar nebuvo-
me nagrinéj¢ Lietuvos kur¢iyju krepSininky fizinio
1§sivystymo, fiziniy ir funkciniy galiy rodikliy sasa-
ju. Yra zinoma, kad sportinius rezultatus lemia ne tik
funkcinis ir taktinis krepSininky parengtumas, bet ir
fiziniy ypatybiy iSugdymo lygis (Apostolidis et al.,
2004; Paulauskas ir kt., 2009). Atskiri krepSininky
fizinio pajégumo parametrai turi tarpusavio rysiy,
daznai vieni kitiems padeda, o kartais ir trukdo (Brit-
tenham, 1996; Balcitinas ir kt., 2009). Todél, norint
nustatyti fizinio i§sivystymo, fizinio darbingumo ir
funkcinio pajégumo rodikliy tarpusavio rysj, svarbu
tai daryti kompleksiskai, o tyrimy rezultatai leis nu-
matyti krepSininky tolesnio rengimo kryptis ir tinka-
mai valdyti kur¢iyjy krepSininky rengima auksc¢iau-
sio rango varzyboms (Valandewijek et al., 1999).

Lietuvoje {vairaus amziaus ir meistriSkumo svei-
ku kreps$ininky fiziniy ir funkciniy galiy rodikliy
tarpusavio rySiai jau yra tyrin¢jami (Paulauskas ir
kt., 2009; Balcitinas ir kt., 2009), ta¢iau duomeny

apie klausos negalia turin¢iy krepsininky fiziniy ir
funkciniy galiy tarpusavio sasaja dar pasigendama.
Vadinasi, norint tobulinti kur¢iyju krepsininky ren-
gimo sistema yra svarbu tyrinéti ju fiziniy ir funkci-
niy galiy rodikliy kaita jvairiais rengimo etapais ir
atlikti jy lyginamaja analizg.

Darbo tikslas — nustatyti Lietuvos kurciyjy krep-
Sinio rinktinés nariy fiziniy ir funkciniy galiy tarpu-
savio sasajq ir palyginti iy rodikliy standartizuota
profili su analogisku sveiky didelio meistriSkumo
krepsininky profiliu.

Tyrimo organizavimas ir metodai

Tirta 12 Lietuvos kurciyju krepsinio komandos
nariy, besirengianciy 2009 m. kuréiyju olimpi-
néms zaidynéms. Fizinio i8sivystymo, fiziniy galiy
ir funkcinio pajégumo tyrimai atlikti VPU Spor-
to mokslo institute 2 kartus — prie§ 5 ménesius ir
pries 2 savaites iki olimpiniy Zaidyniy. Buvo iSma-
tuoti fizinio iSsivystymo rodikliai: figis, kiino masé,
plastaky jéga bei raumeny ir riebaly masé. Taip pat
nustatyti raumeny galingumo, esant jvairioms ener-
gijos gamybos zonoms, rodikliai. Buvo nustatytas
vienkartinio raumeny susitraukimo galingumas
(VRSQG) ir anaerobinis alaktatinis raumeny galingu-
mas (AARG). Elektroniniu reakciometru iSmatuotas
psichomotorinés reakcijos laikas (PRL) ir centrinés
nervy sistemos paslankuma rodantis judesiy daznis
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(JD) per 10 s. Maksimalus momentinis galingumas
(per pirmasias 10 s) ir miSrusis anaerobinis alaktati-
nis-glikolitinis galingumas nustatytas atlickant 30 s
trukmés darba maksimaliomis pastangomis (Winga-
te testas). Kraujotakos ir kvépavimo sistemy funkci-
nis pajégumas ivertintas pagal Rufjé indeksa (RI) ir
ramybés pulso daznj (PD). Visi darbe taikyti tyrimo
metodai apraSyti Skerneviciaus ir kt. (2004).
Tyrimo duomenu analizei taikyti matematinés
statistikos metodai. Apskaiciuotas aritmetinis vidur-

kis (X ), standartinis nuokrypis (S), aritmetinio vi-
durkio paklaida (Sx). Pateiktos tiriamyjy maksima-
lios ir minimalios rodikliy reik§més, apskaiciuotas
variacijos koeficientas (V%).

RySiams tarp rodikliy nustatyti skai¢iuoti Pirso-
no tiesinés koreliacijos koeficientai. Laikyta, kad p
<0,05, kai r=0,53-0,66; p<0,01, kai r=0,67-0,80
irp<0,001, kai r=0,81 ir daugiau. Kad biity galima
kurciyju krepSininky duomenis palyginti tarpusavy-
je, buvo sudaryti normalizuoty rodikliy profiliai ir
palyginti su sveiky didelio meistriSkumo ,,LR* krep-
Sinio komandos zaidéjy $iu rodikliy standartizuotais
profiliais (Gonestas, Striel¢itinas, 2003).

Tyrimo rezultatai

Analizuojant kur¢iyjy krepSininky tyrimo rezul-
tatus (1 lentel¢) matyti, kad komandos krepsSininky
figio vidurkis buvo 189,8 cm, standartinio nuokry-
pio rodiklis rodo, kad nuo 183,1 iki 196,5 cm tigio
buvo 68,3 % visu Zaidéju, nors tigio sklaidos plotas
yra gana didelis, siekia 19 cm. Zaidéjy kino ma-
sés sklaida didesne (V = 10,0 %), sklaidos plotas
24,5 kg. Raumeny masés sklaida dar truputi didesné
(V=11,5%). Buvo sportininky, turin¢iy labai maza

(37,9 kg) raumeny masg, bet buvo ir labai iSvystyta
raumenyng (55,3 kg) turiniy sportininky. Nagriné-
jant VRSG rodiklius nustatyta, kad ju sklaida yra
didele (V = 22,4 %). Maziausias komandos zaide-
jo VRSG buvo du kartus mazesnis uz didziausia
VRSG. AARG rodikliai gerokai maZziau pasiskleidg
apie vidurki (V = 8,4 %), sklaidos plotas tik 350 W.
30 s darbo veloergometru momentiné maksimalaus
galingumo reikSmé, apibiidinanti darbo anaerobini
alaktatini galinguma, pasiekiama per 5-8 s, buvo
vidutiniskai 195 W mazesné negu AARG, tirto
laiptinés ergometrijos metodu, kur darbo trukmé
siekia 2-3 s. Ilgesnio darbo rodiklio sklaida daug
didesn¢ (V = 22,4 %). Maziausia reikSme (787 W)
buvo daugiau nei du kartus mazesné uz didziausia
reikSmg (1625 W). Sklaidos plotas labai didelis —
838 W. Kurciyjy krepSininky maksimalaus mo-
mentinio darbo galingumo vidutiné reikSmé buvo
205,9 W mazesné negu meistry komandos zaidéjuy.
30 s trukmés miSraus anaerobinio alaktatinio-gliko-
litinio darbo galingumo rodikliy sklaida daug ma-
zesné, sklaidos plotas sudaro tik 254,2 W. Nuo ,,LR*
meistry komandos zaidéjy vidurkio tiriamy kurcigju
krepSininky galingumo vidutiné reikSmé atsilieka
123,8 W. PRL sklaida nedidelé¢ ir yra tik 7,5 ms il-
gesne uz meistry komandos zaidéjy PRL. Klausos
negalia turinciy krepSininky judesiy daznio per 10 s
sklaida maza (V = 8,4 %), Sio rodiklio vidurkis nuo
meistry komandos zaidéjy nesiskyré. Vikrumo ro-
diklio sklaida taip pat nedidelé, o Sio testo rezultato
vidurkis net geresnis negu meistry komandos Zzai-
déju. RI sklaida labai didel¢, tai rodo, kad kurciyjy
krepsSininky komandoje buvo daug labai skirtingo
kraujotakos ir kvépavimo sistemu funkcinio pajégu-

1 lentelé

Kuréiyjy krepSininky ir ,, LR “ krepSinio komandos Zaidéjy fizinio issivystymo, raumeny galingumo,
kraujotakos ir kvépavimo sistemy funkcinio pajégumo ir psichomotoriniy funkcijy rodikliy charakteristika

~ . | Kino | Raum. VRSG AARG Galingumas (W) J. d. | Vikru- Ramy-
- Ugis . . PRL .
Rodikliai (cm) masé | masé W Wik W Wik 30s (ms) (k./ mas RI | bés PD
(kg) | (kg) £ € mom. W | W/1 kg | vid. W | W/1 kg 10s) | (s) (k./min)
X 189,8 | 854 | 455 | 2121,1 | 26,0 | 1407,8 | 16,6 | 1213,0 14,1 | 702,8 82 |177,5|78,1 | 12,5 | 4,6 58,8
Sx 1,9 2,5 1,5 1374 | 1,8 33,9 0,3 78,5 0,8 23,9 0,3 4,5 1,9 0,3 0,9 2,4
S 6,7 8,5 52 476,1 | 6,2 | 117,6 | 1,0 271,8 2,9 82,8 0,9 15,7 | 6,6 1,1 3,1 8,4
\Y 3,5 10,0 | 11,5 224 | 238 8,4 5,9 22,4 20,6 11,8 10,7 89 | 84 9,0 |66,7| 143
Min 178,0 | 72,5 | 37,9 | 1511,0 | 16,1 | 1257,0 | 15,1 787,0 9,2 589,0 6,2 1500|640 108 | -1,6 | 44,0
Max 198,5| 97,0 | 553 | 3184,0 | 38,8 | 1607,0 | 18,2 | 16250 19,8 | 8770 9,0 200,01 88,0 14,7 | 10,0 | 72,0
Puoléas X, | 198,0 | 750 | 32,9 | 1749,0 | 23,3 | 1257,0 | 16,8 | 934,0 12,5 | 589,0 6,8 [150,0| 64,0 | 13,6 1,6 50,0
V4 1,2 -1,2 -1,4 -0,8 04| -13 0,2 -1,0 -0,6 -1.4 -1,6 | -1,7 | 21| -1,0 1,0 1,1
Gynéjas X, | 189,0 | 94,0 | 48,2 | 1511,0 | 16,1 | 1437,0 | 153 | 1397,0 14,9 | 734,0 7,8 11860 88,0| 108 | -1,6 | 440
Z | -0,1 1,0 0,5 -1,3 -1,6 0,2 -1,3 0,7 0,2 0,4 -0,4 0,5 1,5 1,5 2,0 1,8
LR* X, 1200,5| 973 | 53,0 | 2514,0 | 26,2 | 1626,1 | 16,8 | 1418,9 14,5 | 826,6 85 |168,0| 782 | 13,9 | 3,7 55,4
k(;’manda Sx | 2,6 4,0 2,3 148,3 | 1,8 443 0,4 62,4 0,5 31,2 0,2 33 | 20 0,6 0,8 1,9
V4 1,7 1,4 1.4 0,8 0,2 1,9 0,2 0,8 0,1 1,5 0,4 04 | 0,0 -1,3 0,3 0,4

PaaiSkinimai: X — kurciyjy krepSinio komanda; X, — kuriyjy krepSinio komandos puoléjas; X, — kurciyjy krepSinio komandos gynéjas,

X, —,,LR" krepSinio komanda.
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mo krepsSininky. Kuréiyjy krepsininky RI vidurkio
skirtumas, palyginus su meistry komandos Zaidéjy
vidurkiu, yra nedidelis.

IS tyrimo duomenuy, pateikty 2 lentel¢je, matyti,
kad kur¢iyjy krepsininky ktino masé¢ glaudziai sie-
jasi su santykiniu AARG (r = 0,58) bei su absoliu-
¢iuoju ir santykiniu 30 s trukmés darbo galingumu
(r=20,58,p <0,05irr=0,81, p <0,001). Taip pat
nustatyta, kad raumeny masé turi glaudy rysi su
santykiniu AARG (r = 0,70, p < 0,01), su absoliu-
¢iuoju ir santykiniu 30 s trukmés darbo galingumu
(r=0,53,p<0,05irr=0,77 p <0,01). Tyrimas
parodé, kad tarp santykinio ir absoliu¢iojo VRSG
ir AARG egzistuoja stiprus koreliacinis rySys (r =
0,81, p<0,001 irr= 0,55, p <0,05).

Tyrimo rezultaty aptarimas

Lietuvos mokslininkai savo darbuose jau yra ap-
raS¢ kai kuriy Saky sportininky fiziniy ir funkciniy
galiy rodikliy tarpusavio sasajos paieska, atlike ju
standartizavima ir pateike Siy rodikliy standarti-
zuotus profilius (Vilkas, Dadelien¢, 2003; MilaSius
ir kt., 2007; Tubelis ir kt., 2009). Vadovaujantis
kity autoriy patirtimi standartizuoti tirti rodikliai
ir sudaryti juy profiliai akivaizdziai rodo (2 lentelé,
pav.), kad rezultatyviausiai olimpinése zaidynése
zaidusio ir daugiausia tasky pelniusio komandos
puol¢jo dauguma tirty rodikliy labai skiriasi nuo
komandos vidurkio. Jo Gigis nuo komandos tigio vi-
durkio nutolgs per 1,2 standartinio nuokrypio, bet
jo kiino masé yra mazesné nei komandos vidurkis

(Z = -1,2), o raumeny masé nutolusi nuo komandos
vidurkio per -1,4 standartinio nuokrypio. Antroje
vietoje pagal rezultatyvuma esancio gynéjo kiino
masé didesné uz komandos kiino masés vidurkj
vienu standartiniu nuokrypiu (Z = 1,0), o raumeny
mas¢ — 0,5 standartinio nuokrypio (Z = 0,5). Abieju
sportininky absoliutusis ir santykinis VRSG taip pat
yra Zzemesni nei komandos VRSG rodikliy vidurkiai
(2 lentel¢). Paulauskas (2008, 2009), tyres didelio
meistriSkumo motery komandos Zzaidéjas, taip pat
nustaté, kad geriausios puol¢jos ir gyné€jos raumeny
galingumo rodikliai labai skiriasi nuo komandos vi-
durkio. Puoléjo absoliutusis AARG yra maziausias
tarp komandos Zaid¢jy (Z = -1,3), taciau Sio zaide-
jo aerobini pajéguma apibiidinantis Rufjé indeksas
yra daug didesnis nei kity komandos zaidéjy ir nu-
tolgs nuo vidurkio per 0,8 standartinio nuokrypio
(Z = 0,8). Gynéjo santykinis AARG d¢l didesnés
jo ktino masés yra nutolgs nuo komandos vidurkio
per -1,3 standartinio nuokrypio (Z = -1,3), o kraujo-
takos ir kvépavimo sistemy funkcinj pajéguma ro-
dantis RI nutolegs per 2,0 standartinius nuokrypius
(Z=2,0) (zr. pav.).

Puolé¢jo specialiojo galingumo rodikliai yra pras-
tesni nei visos komandos $iy rodikliy vidurkiai, o
gynéjo raumeny galingumo rodikliai vir§ija koman-
dos rodikliy vidurkius.

Paveiksle kartu su kur¢iyju krepSininky duome-
nimis pateikiami didelio meistriSkumo komandos,
zaidzianc¢ios Eurolygoje, fizinio i8sivystymo, fiziniy
ir funkciniy galiy rodikliy standartizuoti profiliai.

2 lentelé

Kurciyjy krepSininky fizinio iSsivystymo, raumeny galingumo, kraujotakos ir kvépavimo sistemy funkcinio pajégumo ir
psichomotoriniy funkcijy rodikliy sqsaja

Rau- VRSG AARG Galingumas (W)
Nr. Usis Ir(nlelizg ment mom. raum. e vid. raum PRG J.d. Vrlrll(;: l}iairr;’};)
(cm) (ke) mkase w Wikg w W/kg saling galing, (ms) |(k./10s) ) RI (k/min)
(kg) W [W/ikg| W [W/lkg
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 1,00
2 0,37 1,00
3 0,48 0,93 1,00
4 -0,46 | -0,08 | -0,18 | 1,00
5 -0,44 | -0,30 | -0,30 | 091 1,00
6 0,17 0,81 0,77 0,23 0,13 1,00
7 -0,47 | -0,58 | -0,53 | 0,52 | 0,74 | 0,00 1,00
8 0,24 | 047 0,49 0,24 | 0,18 0,51 | -0,07 | 1,00
9 0,13 0,12 0,16 | 0,32 0,31 0,25 0,15 0,92 1,00
10 0,34 | 0,58 0,70 | -0,03 | 0,01 0,54 | -0,25 | 0,81 0,60 1,00
11 -0,17 | -0,15 | 0,05 0,17 0,35 | -0,02 | 0,24 | 0,51 0,55 0,66 1,00
12 -0,64 | 0,20 | 0,07 0,41 0,26 | 0,22 0,06 | 0,35 0,28 0,33 0,40 1,00
13 -0,09 | 046 | 047 | -0,18 | -043 | 0,11 | -0,58 | 0,15 | -0,03 | 0,23 0,10 | 0,37 1,00
14 0,19 | -0,18 | -0,21 | 047 0,49 | -0,14 | 0,18 0,14 | 0,25 0,03 0,07 | -0,07 | -0,38 1,00
15 -0,18 | -0,03 | 0,08 | 0,43 0,39 0,07 0,17 0,29 | 0,33 0,36 | 0,52 | 0,51 -0,03 0,20 1,00
16 -0,07 | 0,30 | 0,36 | 0,42 | 0,35 0,51 0,17 0,23 0,13 0,36 | 0,24 | 0,39 -0,06 | -0,05 | 0,80 1,00

Pastaba: p < 0,05, kai r = 0,53-0,66; p < 0,01, kair = 0,67-0,80; p < 0,001, kai r = 0,81 ir >
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2,5
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Ugis mase | "3UM- | vrsG | VRSG | \apG | AARG | galing. galing. | galing. | galing. J.d. Vikr. RI ramyb.
™ | g | e | o | My wiha) | | wikg) | w) | Whka)| (e | 108 | (9 (/miny
—— Kur¢iujy krepsinio komandos puoléjas 1,2 -1,2 -1.4 -0,8 -0,4 -1.3 0,2 -1,0 0,6 14 -1,6 1,7 -2,1 -1,0 1,0 11
= Kuréiujy krepsinio komandos gynéjas 0,1 10 05 | -13 | 16 | 02 | 43 07 02 04 | -04 05 15 15 20 18
—— LR krep$inio komanda 1,7 1,4 1,4 0,8 0,2 1,9 0,2 0,8 0,1 1,5 0,4 0,4 0,0 -1,3 0,3 0,4

Pav. Kurciyjy krepsininky ir ,,LR* krep$inio komandos zaidéjy fizinio iSsivystymo, raumeny galingumo, kraujotakos ir kvépavimo
sistemy funkcinio pajégumo ir psichomotoriniy funkcijy rodikliy standartizuoti profiliai

Tyrimo rezultatai rodo, kad puoléjo ir gynéjo,
didziausia indéli { sékminga komandos pasirody-
ma kur¢iyjy olimpinése Zaidynése inesusiu zaidéjy,
dauguma fiziniy ir funkciniy galiy rodikliy nuo ko-
mandos vidurkiy yra nutolg per 0,5-2,0 standarti-
nius nuokrypius.

ISvados

1. Dél ribotos klausos negalia turiniy krepSi-
ninky atrankos ju fizinis i$sivystymas neprilygsta
sveikyju krepSininky fiziniam i$sivystymui, todeél
svarby vaidmenj ima vaidinti juy fizinés galios, psi-
chomotoriniy funkcijy kokybé.

2. Kurciyju krepsininky kiino masé turi sasaja su
santykiniu AARG ir absoliu¢iuoju 30 s trukmeés dar-
bo galingumu. Ypac stiprus rySys yra tarp kiino ma-
sés, raumeny maseés ir santykinio anaerobinio alakta-
tinio-glikolitinio galingumo (p < 0,001 ir p <0,01).

3. Skirtingose pozicijose (puoléjo ir gynéjo) zai-
dzianciy klausos negalia turin¢iy krepSininky fiziniy
ir funkciniy galiy rodikliai labai skiriasi nuo visos
komandos zaidéjy rodikliy vidurkio. Ypac¢ issiskiria
gynéjo kraujotakos ir kvépavimo sistemy funkcini
pajéguma apibudinantis rodiklis — RI, jis nuo ko-
mandos zaidéjy vidurkio nutolgs per 2,0 standarti-
nius nuokrypius.

4. Tirti klausos negalig turintys krepSininkai vi-
dutiniskai buvo daug mazesnio tigio, kiino masés, ju
absoliuttis galingumo rodikliai smarkiai atsiliko nuo

meistry komandos vidurkiy, taciau santykiniai rodi-
kliai i§ esmés nesiskyré, taip pat juy judesiy daznis
per 10 s, vikrumo vidutiné reikSmé, RI vidurkis nuo
meistry komandos zaidéjy skyrési labai mazai.

5. Daugelio kur¢iyjy krepsSininky tirty rodikliy
sklaida buvo {jvairi, ji varijavo tarp 3,5 ir 23,8 %,
taciau RI rodikliy sklaida labai didelé, V = 66,7 %,
sklaidos plota sudaro 11 vienety, tai rodo, kad ko-
mandoje buvo krepSininky, turinciy ir labai didelj, ir
labai maza kraujotakos ir kvépavimo sistemy funk-
cinj pajéguma.
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THE CORRELATION AND COMPARATIVE ANALYSIS OF PHYSICAL DEVELOPMENT, PHYSICAL AND
FUNCTIONAL POWERS INDICES OF LITHUANIAN DEAF BASKETBALL TEAM PLAYERS

Algimantas Satas, Prof. Dr. Habil. Kazys Milasius, Prof. Dr. Riita Dadeliené

Vilnius Pedagogical University

SUMMARY

Lithuanian basketball players with hearing
deficiency managed to gladden the admirers of
Lithuanian basketball in 2009, same as yearly. This
year they have become vice-champions of Deaf
Olympic Games in Taiwan and it was the third in a row
Olympic Games for people of this social group where
they have won medals. In this article, differently from
previous ones, we analyse the correlations of physical
development, physical and functional powers indices
of Lithuanian deaf basketball players. Aiming to
improve the training system of deaf basketball players,
it is important to study the alternation of their physical
and functional powers indices in various training
stages and to carry out a comparative analysis.

The aim of the work was to establish the inter-
correlation of Lithuanian deaf basketball team players’
physical and functional powers and to compare the
standardized profile of those indices with the analogous
profile of healthy high-performance basketball
players.

The results of the work. It was estimated that
due to restricted selection of basketball players with

Algimantas Satas

Vilniaus pedagoginio universiteto Sporto ir sveikatos fakultetas
Studenty g. 39, LT-08106 Vilnius

Tel. +370 5 275 1748

El. pastas: smk@vpu.lt

hearing deficiency their physical development does
not match physical development of healthy basketball
players that is why their physical powers, quality of
psychomotoric functions, and functional capacity start
to play an important role.

The body mass of basketball players with hearing
deficiency correlates with relative anaerobic alactic
muscle power and with absolute 30-s term working
capacity. Particularly strong link exists between body
mass, muscle mass and relative anaerobic alactic
glycolytic power (p<0,001 and p<0,01). Indices of
physical and functional powers of basketball players
with hearing deficiency who play in different positions
(forward and guard) differ significantly from the
average of whole team players’ indices. There is
significant distinction in functional capacity of guard’s
blood circulation and respiratory system revealing
index — Roufier index - that is receded from the average
of team players in 2,0 standard deviations.

Keywords: basketball, team of basketball players
with hearing deficiency, functional capacity, correlative
relations.
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Jaunyju golfo zaidéjy lokomociniy ir energijos poreikiy
ypatumai ZaidZiant skirtingomis salygomis

Marius Zienius, prof. habil. dr. Antanas Skarbalius
Lietuvos kiino kultiiros akademija

Santrauka

Aktualu Zinoti jaunyjy golfo Zaidéjy lokomociniy ir energijos poreikiy ypatumus ir ypac Zaidziant skirtingomis
salygomis. Tyrimo objektas — jaunyjy golfo Zaidéjy lokomociniai ir energijos poreikiai. Tyrimo tikslas — nustatyti ir
vertinti jaunyjy golfo zaidéjy lokomociniy ir energijos poreikiy ypatumus Zaidziant skirtingomis sqlygomis.

Tyrime dalyvavo Sesi jaunieji golfo Zaidéjai (amzius 14,33 £ 1,63 metai, vigis 169,83 = 8,52 cm, kitno masé 60 +
11,87 kg, zaidimo patirtis 2 + 1,1 metai, kvalifikacinis jvertis 43,17 £ 12,14 punkto). Analizuoti lokomociniai ir fizio-
loginiai rodikliai uzregistruoti (prietaisu FRWD W*? Series, Finland) ZaidZiant trimis skirtingomis sqlygomis: 1) ne-
Santis golfo krepsi; 2) traukiant golfo krepsi; 3) vaziuojant golfo masinéle.

Vidutinis éjimo greitis statistiskai reikSmingai létéjo (p < 0,05) sunkéjant Zaidimo sqlygoms: neSantis golfo krepsi—
1,95 £ 0,15 ms™; traukiant golfo krepsi — 2,13 + 0,05 ms™'; vaZiuojant golfo masinéle — 2,97 + 0,36 ms™'. Energijos
sqnaudos (kcal, kcalkg™, kcalmin™) statistiSkai reik§mingai didéjo (p < 0,05) sunkéjant Zaidimo sqlygoms: nesantis
golfo krepsi— 1647,83 + 359,61 kcal, 27,58 + 3,33 kcalkg™, 5,52 + 1,09 kcal min™'; traukiant golfo krepsi— 1352,67 +
302,62 kcal, 22,51 £ 1,41 kcalkg™, 4,98 + 0,98 kcalmin™; vaziuojant golfo masinéle — 857,83 + 288,9 kcal, 14,16 £
2,87 kcalkg™, 3,48 + 0,69 kcalmin™. Tarp atlikty smigiy skaiciaus ZaidZiant skirtingomis sqlygomis nebuvo statis-
tiskai reiksmingo skirtumo (p > 0,05): neSantis golfo krepsi — 135,5 + 17,06 smiigiai, traukiant golfo krepsi — 136 +
22,41 smiigiai; vaziuojant golfo masinéle — 134,17 + 23,78 smiigiai.

Sunkéjancios zZaidimo sqlygos statistiskai reikSmingai nekeité (p > 0,05) smiigiy skaic¢iaus, taciau statistiskai reiks-
mingai didéjo (p < 0,05) energijos poreikiai ir statistiSkai reikSmingai mazéjo (p < 0,05) tiriamyjy vidutinis éjimo
greitis. Tikétina, kad tam esminés jtakos turéjo atsirandantis Zaidéjy nuovargis. Todél jaunieji golfo zaidéjai daugiau-
sia pratyby ir Zaidimo laiko turéty praleisti neSdamiesi golfo krepsi. Be to, jaunyjy golfo Zaidéjy funkciniam pajégu-

mui didinti rekomenduotina taikyti aerobinj pajégumaq gerinancias treniruotés programas.

Ivadas

Golfo zaidéju lokomociniai ir energijos porei-
kiy ypatumai dazniausiai analizuojami dviem as-
pektais — sveikatingumo ir sportiniu (Kiyota et al.,
1995; Sakami et al., 1996; Kobriger et al., 2006; Pe-
terson, 2008; Sell et al., 2008). Nurodoma (Sakami
et al., 1996), kad zaidé¢jy lokomociniai ir energijos
poreikiy ypatumai keiciasi priklausomai nuo zaidé-
ju meistriSkumo. Pazymima (Kiyota et al., 1995),
kad Sie poreikiy ypatumai kinta priklausomai ir
nuo mety laiky. Nustatyti (Sell et al., 2008) loko-
mociniy ir fiziologiniy poreikiy ypatumai zaidZiant
skirtingomis salygomis, taciau rezultatai analizuoti
ir aptarti labiau sveikatingumo nei sportiniu aspek-
tu. Rekomenduojama (Draovitch, Simpson, 2007)
golfo zaidéjams, norintiems zaidimo metu nejausti
atsirandanc¢io nuovargio ir iSlikti susikoncentravu-
siems viso zaidimo metu, daug démesio skirti funk-
ciniam pajégumui, taip pat nurodoma, kad trumpes-
nis atsigavimo laikas, tinkamas sportinis rengimas
leidzia golfo zaidéjui dazniau Zaisti golfo raundus.
Golfo zaidimo sékmé labiausiai priklauso nuo gol-
fo kamuoliuko smiigiavimo technikos (Hume et
al., 2005), inventoriaus (Stanbridge et al., 2004),
zaid¢jo psichologinio parengtumo (Jenkins, 2007),
traumy profilaktikos (McHardy et al., 2006). Dél

Sios priezasties dazniausiai minétieji ypatumai ir
tyrin¢jami (Pheasey, 2008). Taiau geresnis golfo
zaidéjy funkcinis pajégumas, kuris turéty buti vidu-
tinio arba aukSto lygio, lemty geresnius sportinius
rezultatus (Draovitch, Simpson, 2007). Be to, néra
Zinoma, kokia yra golfo Zaidéjy energijos poreikiy ir
judéjimo priklausomybé. Neaptikta publikacijy, kur
biity aprasyti tirti profesionaliai sportuojanciy golfo
zaidéjy lokomociniy ir energijos poreikiy ypatumai
apskritai ir juo labiau jaunyjy golfo zaidéjy — ir dar
priklausomai nuo zaidimo salygu.

Tyrimo objektas — jaunyju golfo zaidéjy loko-
mociniai ir energijos poreikiai.

Tyrimo tikslas — nustatyti ir {vertinti jaunujy
golfo zaidéju lokomociniy ir energijos poreikiy ypa-
tumus zaidziant skirtingomis salygomis.

Tyrimo metodai

Tiriamieji. Tyrime dalyvavo $eSi jaunieji golfo
zaidéjai. Tiriamyjuy pasirinkima salygojo jaunujuy
golfo zaidéjy meistriSkumas (43,17 £ 12,14 punkto
kvalifikacinis jvertis; 2 + 1,1 metai zaidimo patir-
tis). Tiriamyjy amzius — 14,33 £+ 1,63 metai, Ugis —
169,83 + 8,52 cm, kiino masé — 60 + 11,87 kg, ra-
mybés Sirdies susitraukimo daznis (SSDr) — 65,33
+ 4,13 kemin™. SSDr matavo medicinos sesuo nuo
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8 iki 9 valandos ryto. Po 5 minuciy poilsio tiria-
miesiems buvo registruojamas gSDL vidinéje rieso
pus¢je per 15 s ir apskaiCiuojamas SSD_ per viena
minutg (éSDr =k./15s * 4 =k.min"). Sezono metu
(nuo geguzés ménesio pradzios iki spalio ménesio
pabaigos) visi tiriamieji treniravosi ir zaidé 2—3 kar-
tus per savaitg Sostiniy golfo klube. Pratybos truk-
davo nuo 1,5 iki 2 valandy.

Tyrimo metodika. Tyrimas buvo atlickamas Sos-
tiniy golfo klube 39 dienas — nuo 2009 mety rug-
pjucio 19 dienos iki 2009 mety rugséjo 27 dienos.
Tiriamieji buvo suskirstyti poromis po 2 zaidéjus.
Ta pati zaidéjy pora turéjo suzaisti tris golfo raundus
(18 duobuciy) trimis skirtingomis Zaidimo salygo-
mis: 1) nesantis golfo krepsi; 2) traukiant golfo krep-
§i; 3) vaziuojant golfo maginéle. Siam tyrimui atlikti
naudotas prietaisas (FRWD W*? Series, Finland),
kuriuo buvo matuojami lokomociniai rodikliai, tai
leido pagal tiriamyjy amziaus, kiino masgs, tigio, ra-
mybés Sirdies susitraukimo daznio rodiklius standar-
tiskai nustatyti ir kitus fiziologinius rodiklius.

Tyrimo protokolas. Tyrimas buvo pradedamas
12 valanda. Tyrimo pradzioje abiem tarpusavyje
besivarzantiems golfo zaidéjams ant kairés rankos
zasto buvo uzdedamas globalios pozicionavimo
sistemos (angl. GPS — Global Positioning System)
prietaisas (FRWD W4 Series, Finland), leidZiantis
registruoti lokomocinius rodiklius. [jungus prietai-
sa, po 1-2 minuciy signalas nurodydavo rastg rysi
su palydovu. Véliau zaidéjams kriitinés srityje buvo
tvirtinami tos pacios sistemos (FRWD W*? Series,
Finland) pulsometrai. Po 1-2 minuciy pasigirsdavo
signalas, praneSantis, kad rastas rySys su globalia
pozicionavimo sistema. Jaunieji Zaid¢jai pradédavo
Zaisti nuo pirmojo lauko i¥musimo aikstelés. Zaidé-
jas pasidédavo kamuoliuka pirmojo lauko iSmuSimo
aiksteléje, jjungdavo prietaisa (ilgesniu paspaudi-
mu) ir nuo to laiko buvo pradedami registruoti loko-
mociniai ir fiziologiniai rodikliai. Zaidéjas, jridenes
kamuoliuka i pirmojo lauko duobutg, paspausdavo
mygtuka, kuris registruodavo lokomocinius ir fizi-
ologinius rodiklius tame lauke (pirmame). Véliau
eidavo i antraji lauka ir taip suzaisdavo visa golfo
raunda. IS viso atlikdavo 36 paspaudimus, jie pa-
rodydavo visy 18 golfo lauky ribas. Kamuoliuka
iridengs i 18 lauko duobute prietaisa iSjungdavo il-
gesniu paspaudimu. Taip buvo suzinomi golfo zai-
déjo lokomociniai ir fiziologiniai rodikliai zaidZiant
18 duobuciy golfo raunda. Vadovaujantis golfo zai-
dimo taisyklémis tiriamieji registravo suzaisty golfo
raundy rezultatus (smigiy skaiciy).

Matematiné statistika. Duomenys i§ prietaiso
(FRWD W** Series, Finland) buvo perkeliami i kom-
piuterj ir taikant programing jranga (FRWD W4 Se-
ries, Finland) analizei buvo pateikiami lokomociniai
ir fiziologiniai rodikliai. Toliau lokomociniai ir fizi-
ologiniai (energiniai) duomenys buvo analizuojami
naudojantis Microsoft Office Excel 2003 programa.
Buvo skai¢iuojamas: aritmetinis rezultaty vidurkis
(x ), vidutinis standartinis nuokrypis (S), skirtumo
tarp vidurkiy statistinis patikimumas (p). Aritmeti-
niy vidurkiy skirtumo patikimumas nustatytas nau-
dojant Studento t kriterijy. Skirtumo patikimumas
laikytas reikSmingu, kai p < 0,05.

Tyrimo rezultatai

Tarp zaidimo rezultaty (smugiy skaic¢iaus) nebu-
vo statistiSkai reikSmingo skirtumo (p > 0,05) zai-
dziant skirtingomis salygomis: nesantis golfo krep-
§1— 135,5 + 17,06 smiigiai; traukiant golfo krepsi —
136 + 22,41 smugiai; vaziuojant golfo masinéle —
134,17 + 23,78 smiigiai.

Zaidimo trukmé nesantis golfo krepsi buvo sta-
tistiSkai reikSmingai ilgesné (p < 0,05), lyginant su
kitomis dviem zaidimo salygomis. Tarp nueito atstu-
mo, kai reikéjo nestis ir traukti golfo krepsi, nebuvo
statistiSkai reikSmingo skirtumo (p > 0,05), taciau
vaziuojant golfo masinéle atstumas (nuvaziuotas
ir nueitas) buvo statistiSkai reikSmingai didesnis
(p < 0,05) negu neSantis ar traukiant golfo krepsi.
Sunkéjant zaidimo salygoms vidutinis éjimo greitis
statistiSkai reikSmingai létejo (p < 0,05) (zr. lent.).

Lentelé
Skirtingy Zaidimo sqlygy poveikis
golfo Zaidéjy lokomociniams rodikliams
T Nesantis | Traukiant | Vaziuojant
Lokomociniai rodikliai " . .
golfo krepsj | golfo krepsi | golfo masinéle
. . 299,67+ | 271,17+ 244,17 +
Zaidimo trukmé (min) 3639 16,89 49.44
Nueitas atstumas (m) 9578,67+ | 9655,5+ 11765,17 +
uertas atstumas 62344° | 467,14 1288,39
N .. 1,95+ 2,13+ 2,97+
5 o1 5 5 5
Vidutinis éjimo greitis (ms™) 015" 0.05 ¢ 0.36

Pastabos: #— skirtumas tarp lokomociniy rodikliy nesantis ir trau-
kiant golfo krepsi (p < 0,05); * — skirtumas tarp lokomociniy rodi-
kliy nesantis golfo krepsi ir vaziuojant golfo masinéle (p < 0,05);
§ — skirtumas tarp lokomociniy rodikliy traukiant golfo krepsj ir
vaziuojant golfo masinéle (p < 0,05).

Energijos poreikiai (kcal) neSantis golfo krepsi
(1647,83 + 359,61 kcal) buvo statistiskai reikSmin-
gai didesni (p < 0,05) negu traukiant golfo krepsi
(1352,67 = 302,62 kcal) ar vaziuojant golfo masiné-
le (857,83 £288,9 kcal) (1 pav.).
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2100 # 0 NeSantis golfo krepsj
1800 T §
1500 J_ Traukiant golfo krepsij|
= 1200 -
§ 900 m Vaziuojant golfo
600 masinéle
300
0 Zaidimo salygos

1 pav. Energijos sanaudos (kcal)
Pastabos: # — skirtumas tarp energijos sqnaudy nesantis ir trau-
kiant golfo krepsi (p < 0,05); * — skirtumas tarp energijos sqnaudy,
nesantis golfo krepsi ir vaziuojant golfo masinéle (p < 0,05); § —
skirtumas tarp energijos sqnaudy, traukiant golfo krepsi ir vaZiuo-
Jjant golfo masinéle (p < 0,05).

Energijos poreikiai (kcalkg™) neSantis gol-
fo krepsi (27,58 + 3,33 kcalkg™!) buvo statistiskai
reikSmingai didesni (p < 0,05) negu traukiant golfo
krepsi (22,51 + 1,41 kcalkg™') ar vaziuojant golfo
masinéle (14,16 + 2,87 kcalkg™) (2 pav.).

3% . 0O NeSantis golfo krepsj
30 ks
> 25 L Traukiant golfo krepsj
X 20 .
I 15 m Vaziuojant golfo
13 T
< 49 masinéle
5
0 >
Zaidimo salygos

2 pav. Energijos sanaudos (kcalkg™)
Pastabos: # — skirtumas tarp energijos sqnaudy nesantis ir trau-
kiant golfo krepsi (p < 0,05); * — skirtumas tarp energijos sqnaudy,
nesantis golfo krepsi ir vaziuojant golfo masinéle (p < 0,05); § —
skirtumas tarp energijos sqnaudy, traukiant golfo krepsi ir vaZiuo-
Jjant golfo masinéle (p < 0,05).

Energijos poreikiai (kcalmin”) neSantis gol-
fo krepsi (5,52 £ 1,09 kcalmin™) buvo statistiskai
reikSmingai didesni (p < 0,05) negu traukiant golfo
krepsi (4,98 + 0,98 kcalmin™') ar vaziuojant golfo
masinéle (3,48 + 0,69 kcalmin™) (3 pav.).

#* § 0 NeSantis golfo krepsj

Traukiant golfo krep$§j

T
[

m Vaziuojant golfo
masinéle

kcal / min
O =2 NWH~OOLO N

Zaidimo salygos

3 pav. Energijos sanaudos (kcalmin™)
Pastabos: # — skirtumas tarp energijos sqnaudy nesantis ir trau-
kiant golfo krepsi (p < 0,05); * — skirtumas tarp energijos sqnaudy,
nesantis golfo krepsji ir vaziuojant golfo masinéle (p < 0,05); § —
skirtumas tarp energijos sqnaudy, traukiant golfo krepsi ir vaZiuo-
Jjant golfo masinéle (p < 0,05).

Maksimalios energijos sanaudos (kcalmin™) ne-
Santis golfo krepsi (13,17 £ 2,56 kcalmin') buvo
statistiSkai reikSmingai didesnés (p < 0,05) negu
vaziuojant golfo masinéle (11,5 + 2,35 kcal'min™),

taCiau statistiSkai reikSmingai mazesnés (p < 0,05)
negu traukiant golfo krepsi (13,83 + 2,4 kcal'min')
(4 pav.).

18 #* § O Nesantis golfo krepsj
15
£ 12 I [ Traukiant golfo krepsj
E
= 9 m Vaziuojant golfo
S 6 masinéle
4
3
0 .
Zaidimo salygos

4 pav. Maksimalios energijos sanaudos (kcal'min™)
Pastabos: # — skirtumas tarp maksimaliy energijos sqnaudy ne-
Santis ir traukiant golfo krepsi (p < 0,05); * — skirtumas tarp
maksimaliy energijos sqnaudy nesantis golfo krepsi ir vaziuojant
golfo masinéle (p < 0,05); § — skirtumas tarp maksimaliy ener-
gijos sqnaudy traukiant golfo krepsi ir vaziuojant golfo masinéle
(p < 0,05).

Tyrimo rezultaty aptarimas

Neradus mokslo publikaciju apie jaunuju golfo
zaidéjy fiziologiniy poreikiy ypatumus, teko fiziolo-
giniy poreikiy rodiklius lyginti su vyresnio amziaus
zaidéjy atitinkamais rodikliais.

Zaidimo trukmé ir nueitas atstumas. Misy tirty
golfo zaid¢jy zaidimo trukmé nesantis golfo krepsi
buvo dviem valandomis ilgesné negu yra nustates
Sellas su bendraautoriais (Sell et al., 2008), taciau ju
tiriamasis buvo tik vienas zaid¢jas. Misu tiriamyju
zaidimo trukmeé vaziuojant golfo masinéle buvo tik
30 minuciy ilgesné negu skelbia minéti autoriai. Ti-
kétina, kad tai galéjo salygoti zaidimo salygos, nes
musy tirti zaidéjai gal¢jo vaziuoti ne tik golfo take-
liais, bet ir paciais golfo laukais. Tyréju (Kobriger
et al., 2006; Draovitch, Simpson, 2007; Peterson,
2008; Sell et al., 2008) nustatyta, kad suaugusiyjy
zaidéjy nueitas atstumas nesantis ar traukiant golfo
krepsi svyruoja nuo 6436 iki 8690 metry ir tuo metu
jie atlieka vidutiniskai iki 100 smiigiy. Misy tiria-
muyjy atlikty smiigiy skaicius buvo didesnis (neSan-
tis golfo krepsi — 135,5 £ 17,06 smigiai; traukiant
golfo krepsi — 136 £+ 22,41 smiigiai), tai ir galéjo
lemti didesni miisy tirty jaunyju golfo zaidéju nueita
atstuma negu minéty autoriy gauti rezultatai.

Misy tirty zaidéjy vidutinis éjimo greitis statis-
tiSkai reikSmingai 1étéjo (p < 0,05) sunkéjant zaidi-
mo salygoms, tai gal¢jo lemti atsirandantis zaidéju
nuovargis (Draovitch, Simpson, 2007), nes sunkeé-
jancios salygos smigiy skaiciui statistiSkai reiks-
mingos (p > 0,05) itakos netur¢jo.

Draovitchius ir Simpsonas (Draovitch, Simp-
son, 2007) yra nurodg, kad Zaide¢jy, kuriy kiino
masé yra 64 kg, energijos sanaudos neSantis ar
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traukiant golfo krepsi yra apytiksliai 5,4 kcal'min™!,
o0 vaziuojant golfo masinéle — 2,5 kcal'min™!, Mura-
se ir kt. (1989), kurie tyré penkis vidutinio amziaus
zaidéjus, nustate, kad energijos sanaudos neSantis
ar traukiant golfo krepsi svyravo nuo 4 iki 6 kcal
min'. Misy gauti rezultatai adekvatiis minéty au-
toriy skelbiamiems rezultatams neSantis ar trau-
kiant golfo krepsi. Taciau miisy tiriamyjy energijos
sanaudos (kcalmin™) vaziuojant golfo masinéle
buvo didesnes, tai galéjo lemti didelis atlikty smi-
giy skaicius ir ilga zaidimo trukmé.

Energijos sanaudos did¢ja priklausomai nuo fizi-
nés veiklos sudétingumo. Tyréjy (Kiyota et al., 1995;
Sakami et al., 1996; Sell et al., 2008) gauti rezultatai
rodo, kad energijos sanaudos nesSantis ar traukiant
golfo krepsi gali svyruoti nuo 1200 iki 2484 kcal ir
toki svyravima gali lemti zaidéjy amzius, lytis, kiino
mas¢, meistriSkumas ir Zaidimo salygos. Misy tyri-
mo rodikliai adekvatiis nurodyty tyréjy duomenims:
energijos sanaudos (kcal, kcal'kg™, kcalmin™) sta-
tistiSkai reikSmingai did¢jo (p < 0,05) sunkéjant
zaidimo salygoms. Vadinasi, jaunieji golfo Zaid¢jai
daugiausia pratyby ir zaidimo laiko turéty praleisti
neSdamiesi golfo krepsi, kas tikétina leisty jiems la-
biau pagerinti aerobines galias ir pasiekti geresniy
rezultaty varzybu metu.

Vidutinés energijos sanaudos didesnés buvo ne-
Santis golfo krepsi, taciau maksimalios energijos sa-
naudos (kcal'min™') nesantis golfo krepsi buvo ma-
zesnés (p < 0,05) negu traukiant golfo krepsi, o tai
rodo, kad $io rodiklio reik§més gali biiti didesnés ir
lengvesnémis zaidimo salygomis.

ISvados

1. Statistiskai reikSmingai nesiskiriant (p > 0,05)
smiigiy skaiciui zaidziant skirtingomis salygomis,
statistiSkai reikSmingai didéja (p < 0,05) jaunuyjy
golfo zaidéjy energijos sanaudos.

2. Sunkéjancios zaidimo salygos ir didéjancios
energijos sanaudos (p < 0,05) salygoja didéjanti
nuovargi ir kartu statistiSkai reikSmingai létina (p <
0,05) jaunyju golfo zaidéju &jimo greitj.

3. Jaunyjy golfo zaidéjy funkciniam pajégumui
didinti rekomenduotina taikyti aerobini pajéguma
gerinancias treniravimo programas.
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LOCOMOTION AND ENERGY PROFILE IN SELECTED YOUTH GOLFERS
UNDER THREE DIFFERENT CONDITIONS

Marius Zienius, Prof. Dr. Habil. Antanas Skarbalius
Lithuanian Academy of Physical Education

SUMMARY

It is not known what profile of locomotion and
energy demands are in youth golf subjects. The aim
of the research was to determine the locomotion and
energy demands in selected youth golfers under three
different conditions. Methods of the study were as
follows: six male golfers (age 14.33 + 1.63 years, height
169.83 £ 8.52 c¢cm, body mass 60 + 11.87 kg, playing

experience 2 £+ 1.1 years, handicap index 43.17 +
12.14) participated in the study. The locomotion and
physiological demands were recorded and analyzed
(using FRWD W*° Series, Finland) under three
different conditions: carrying golf bag, pulling golf
bag and using power cart.

Research results: average walk speed values were
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different under three different conditions: carrying
bag — 1.95 £ 0.15 ms! (p < 0.05 comparison with
pulling bag and using power cart); pulling bag —2.13 £
0.05 ms! (p < 0.05 comparison with using power
cart); using power cart — 2.97 + 0.36 ms™'. Energy
consumption (kcal, kcalkg™!, kcalmin™) values were
different as well: carrying bag — 1647.83 £359.61 kcal,
27.58 + 3.33 kcalkg™, 5.52 + 1.09 kcalmin™ (p < 0.05
comparison with pulling bag and using power cart);
pulling bag — 1352.67 + 302.62 kcal, 22.51 = 1.41 kcal:
kg!, 498 £ 0.98 kcalmin! (p < 0.05 comparison
with using power cart); using power cart — 857.83 +
288.9kcal, 14.16 +2.87 kcal'kg !, 3.48 £0.69 kcal'min™'.
Between playing results (score) were not significant

differences (p > 0.05) under three different conditions:
carrying bag — 135,5 + 17,06 shots; pulling bag — 136 +
22,41 shots; using power cart — 134,17 + 23,78 shots.

Despite non changing of golf shots under three
different conditions (p>0.05), walking speed decreased
(p <0.05), and energy consumption increased (p <0.05)
corresponding to strenuous conditions. Probably to
these may have fatigue of golfers in more strenuous
conditions. Therefore it is recommended to golfers
to carry golf bag when practising or playing. Young
golfers might be advised to include additional aerobic
training into their training week programme.

Keywords: golf, locomotion profile,
demands, playing conditions.
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Influence of track interval times on the total run time
in skeleton and the sport of luge

Veronika Fedotova
Riga Technical University, Institute of Biomaterials and Biomechanics

Summary

Performance of athletes in sliding sports is track-specific and influenced by various factors, including environmental
conditions and choice of equipment. During this study track-specific influence of interval times on the outcome of the
run was examined for men single events in luge and skeleton. Lake Placid sliding track is thoroughly familiar to elite
athletes due to its long traditions in hosting international competitive events, and therefore it was chosen for the
study. Correlation analysis was performed in order to determine which intervals of the track have a strong influence
on the run time over the whole distance. Ratio of the interval times to the total run time was determined. Correlation
was computed between interval times and remaining run times, in order to obtain independent variables for analysis.
Results of the correlation analysis from Lake Placid track were compared to results obtained from competitions at
Whistler track. This track, in contrary to Lake Placid track, has been opened recently and hosted just a few competitive
events, therefore being new to athletes.

Results of the study had shown that starting interval at Lake Placid track influences the outcome of the run in luge
more than in skeleton. Overall interval time influence at Lake Placid track is weaker for luge athletes than for athletes
of skeleton. At Whistler track, however, correlation coefficients between interval times and remaining run times were
at the same level both for skeleton and luge athletes. It was found that intervals crossed by athletes at shorter times
influence the result as much and even stronger than intervals that take longer time to pass.

Interval times demonstrated stronger correlation with the remaining times for top-10 results in luge than for results
from 11" to 25" place. A similar tendency was found for the sport of skeleton: correlation coefficients for top-10
athlete s group were slightly higher than for athletes at ranked from 11" to 20" place.

It was concluded that results of competitive runs at Lake Placid track for luge athletes are influenced by starting
interval and the 3 interval time stronger than by other intervals. For skeleton athletes interval between curves 12
and 15 have a major importance. Since just two luge and one skeleton competition took place at Whistler track, only
preliminary conclusions can be done for this track. During skeleton competition athletes were mostly influenced by
the part of the track including curves 9 and 10, but no conclusions can be drawn about correlation between starting
interval and remaining rune time. Correlation coefficient of 0.46 was found between starting time and remaining run
time for lugers at Whistler track.

Keywords: the sport of skeleton, luge, interval times, correlation coefficient.
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Introduction

Three winter sports known as “sliding sports” make
part of Winter Olympic Games program — bobsleigh,
skeleton and the sport of luge. There are 19 sliding
tracks in the world approved by International Luge
Federation (FIL) for international competitions
on artificial tracks; 15 tracks are approved by
International Bobsleigh and Skeleton Federation
(FIBT), including recently opened (opening year
2008) Whistler track in Canada that hosted 2010
Winter Olympic Games. 14 out of 15 tracks certified
by FIBT are FIL-approved, however not all of them
are actively used for international events.

FIBT requires measurement of five interval times
along the track; the first interval time known as “start
time” is measured 50 m after crossing the first pair of
photo-electric cells (the first pair of the photocells is
located at the end of the 15 m long push-off stretch).
The next four interval time measurements are done
evenly along the track, an additional measurement
is for the final time; all interval times and final
time measured up to one hundredth of a second are
included into the official race protocol.

FIL rules require measurement of start time and
at least three intermediate times; together with the
final time it gives five time measurements in a race
report done as exact as to 1000™ of a second. Time
measurement initiates at 5 — 10 m distance from the
start handles.

The whole run in sliding sports takes around one
minute depending on the track; hundredths or even
thousandths of a second often determine a winner,
whilst difference between the first and the last
place makes seconds. At given conditions success
of an athlete depends on multiple factors, including
not only appropriate technique, but also quality of
equipment, ice surface, temperature, etc.

There is a common belief that a good start
is a prerequisite for a successful run; there are
published studies upon starting time influence on
the total race time in skeleton (Zanoletti, La Torre,
Merati, Rampinini & Impelizzeri, 2006), bobsleigh
(Leonardi, Cecioni, Dal Monte & Komor, 1985;
Morlock & Zatsiorsky, 1989),and luge (Briiggemann,
Morlock & Zatsiorsky, 1997). These studies have
proved that the start performance indeed has an
important impact on the overall performance of the
athletes, but still a good start does not necessarily
lead to a top-ranking in a competition.

There have been attempts to find whether there is
a “crucial” part on the track, which would determine

the result of the competition (Briiggemann et al.,
1997). This study, however, was limited to one
specific race at Lillehammer track.

The aim of this study is to analyse impact of
time spent on different intervals of the track on
the total run time in order to determine whereas
performance at any part of the track has a major
influence on the overall performance despite varying
environmental conditions. The study would also
provide more detailed information on peculiarities
of performance in sliding sports at given tracks.
Two tracks in Lake Placid and Whistler have been
chosen for this research.

Methods

Lake Placid combined bobsleigh-skeleton-luge
track, rebuilt in 2000 was chosen for this study due to
its long traditions in hosting competitive events and
its high level of difficulty. According to New York
State Olympic Regional Development Authority
(ORDA) information, Lake Placid skeleton track is
1370 m long with 20 curves. In 2007 a new start
ramp was built for men’s luge events, thus making
the length of the luge track 1356 m.

Competition results at Lake Placid track were
compared to the results at the newest track built
in Canada, Whistler. This track has 16 curves; it is
1450 m long for skeleton events and 1374 m long for
men’s luge singles events (official data of Whistler
Sliding Centre).

Data for analysis was collected from results
databases available on official FIBT and FIL
websites. The study is limited to skeleton and luge
male single disciplines; junior competitions were
not considered in this study. Analysis was performed
for the following competition types: World
Championships, World Cups, Intercontinental Cups,
America’s Cups, Nations Cups and qualifications
for major competitions (World Championships and
World Cups are considered as major competitions).

Luge Data Samples

Top-25 results of each heat from World
Championship 2009 and World Cup #7 of season
2007/08 were analysed (these Lake Placid events
consist of two heats, thus giving samples of 50 data
sets for each competition); 25 results were chosen,
because best 25 athletes from the first heat of World
Championship are admitted for the second heat.
Additionally first 17 places were added to the study
from one-heat events: World Championship 2009
qualification competition, and the Nations Cup #7



2010 Nr. 3(61)

49

2007/08 (according to FIL rules 17 fastest athletes
from qualification participate in World Cup or World
Championship).

Since the new luge start ramp in Lake Placid was
built in 2007, making luge starting time significantly
shorter than before (more than 4 seconds in earlier
years versus less than 2 seconds in 2007 and 2009),
data from earlier years are not included into this study.

At the time this study was performed, there have
been available results from only two official FIL
competitions at Whistler track: Nations Cup and
World Cup #7 that took place in early 2009. Top-25
results of each World Cup’s heat and top-25 results
of Nations Cup were included into the study.

Skeleton Data Samples

15 skeleton competitive events that took place at
Lake Placid track during seasons 2004/05 —2008/09
wereanalysedinthis study: one World Championship,
two Intercontinental Cups, four World Cups and eight
America’s Cups. All these were two-heat events; an
exception was World Cup #2 in season 2005/06,
which had only one heat, and World Championship
in 2009 with three heats. Best 20 athletes from the
first heat in skeleton competitions are admitted to
the second heat, therefore top-20 results of each heat
at every competition were concerned in the study,
except for the cases with fewer participants (in these
cases all the results were taken into account).

One skeleton competitive event at Whistler track
was added to the study — a two-heat World Cup #7
in season 2008/09, giving a sample of 40 data sets
for analysis.

Data Analysis

Correlation analysis was performed between time
spent on the segments of'the track (interval times) and
the total run time. In order to achieve independent
data ranges for correlation analysis, interval times
were compared to the run time remaining after the
given interval, not the total run time (time shown
on a pair of photocells at the end of the interval of
interest is subtracted from the total run time). Interval
times were computed as follows: time shown on the
pair of photocells at the beginning of an interval is
subtracted from the time shown on the subsequent
pair of photocells at the end of an interval. Start
interval time is shown in the competition protocols
in the column START; to compute the 2™ interval
time data from START column are subtracted from
data in the next column, etc. This gave four time
intervals for luge events (starting interval and 3
intermediate intervals), and five time intervals for

skeleton events; final time interval between the last
intermediate pair of photocells and the finish line
was not included into the correlation analysis.

Kolmogorov-Smirnov test for normal distribution
was performed for data samples in order to define
an appropriate correlation calculation method. Since
data was not normally distributed, a non-parametric
Kendall tau rank correlation coefficient was used to
measure the strength of association between interval
times and remaining times. The coefficient was
calculated using free statistics software developed
by Wessa (2009); the significance check of computed
coefficients was performed in Microsoft Excel
environment on the basis of recommendations found
in statistics literature (Abdi, 2007). Significance
level for correlation coefficients is set to p<0.05
throughout this study.

In addition to correlation analysis, percent ratio of
interval times to the total run time was determined.
The final interval time that was excluded from the
correlation analysis, was taken into account in this
computation, thus giving a total of 5 time segments
for the sport of luge, and 6 segments for skeleton.

Results

Luge

Analysis of data from four luge events at Lake
Placid track showed that time spent by lugers on the
last two intervals during Nations Cup significantly
differed from the corresponding time during other
three competitive events. At Nations Cup athletes
spent in average 21.925, s = 0.169 s on the 4®
interval, and 11.737, s = 0.166 s on the last interval;
an average time on these intervals during other three
competitive events was 17.622, s = 0.140 s and
15.888, s = 0.200, correspondingly (no significant
difference was found between average interval
times during World Championship, its qualification
run, and World Cup event). The average total run
time at Nations Cup did not differ significantly from
the run time during other events (53.272, s =0.348
s, and 53.008, s = 0.373 s, correspondingly). This
led to a significant difference in interval time rate
to the total run time at Nations Cup and three other
competitive events (Table 1).

Correlation analysis of data from Nations Cup
2007 did not give significant correlation coefficients
for any interval times, except for the last interval.
Since percent ratio of interval times to the total
run time at Nations Cup significantly differed from
the corresponding values at other events, only data
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Table 1
Interval time percent ratio at men’s luge competitive events in Lake Placid
. Average ratio of interval times to the total run times, %

Competitive event Start interval 2" interval 34 interval 4% interval 5™ interval
Nations Cup 2007 (NC) 3.31 £0.06 20.43 +0.13 13.07 £0.07 41.16* £0.12 22.03* +0.20
World Cup 2007 (WCup) 3.32 £0.05 20.42 £0.10 13.04 +0.05 33.34 +0.07 29.89 £0.16
Qualification 2009 3.37 £0.06 20.51 £0.14 13.02 +0.09 33.04 £0.13 30.06 £0.33
World Championship 2009 (WCh) 3.30 £0.05 20.40 £0.12 13.00 +£0.06 33.20 £0.11 30.00 £0.22
WCup and WCh 3.32 £0.05 20.41 £0.11 13.03 +£0.06 33.28 £0.11 29.96 +£0.21
All events except NC 3.33 £0.05 20.43 £0.12 13.03 +£0.06 33.24+0.14 29.97 £0.23
Top-10 athletes of WCup and WCh 3.30+0.04 20.43 £0.10 13.06 +£0.05 33.32 +£0.09 29.88 £0.18
11-25 place at WCup and WCh 3.33 £0.05 20.40 £0.11 13.02 +£0.06 33.25+0.12 30.01 £0.20

* significantly different from other luge competitive events

from the last three competitive events were included  containing information from 39 athletes; 27 of these
in the total analysis; this gave 117 data pairs from athletes also participated in competitive events
37 different athletes. Results of the analysis are included into Lake Placid track analysis.
presented in Table 2 and Figure 1(a). Skeleton

Analysis of data from luge events in Whistler Examination of skeleton competitive events
gave interval time distribution over the total run at Lake Placid track in 2005 — 2009 revealed that
time shown in Figure 1(b). Correlation coefficients  during these years interval time measurements were
between interval times and remaining times overall — performedatdifferent locations along the track. Since
are higher than those shown at Lake Placid track. interval time measurements appeared to be different,
Data from Whistler track consist of 75 data pairs 15 studied skeleton competitive events were divided

Table 2
Correlation analysis of men’s luge competitive events in Lake Placid
.. Correlation coefficients between interval times and remaining run times
Competitive event Start interval 2" interval 3 interval 4" interval
Nations Cup 2007 (NC) n/s n/s n/s 0.69
World Cup 2007 (WCup) 0.26 0.25 0.34 0.59
Qualification 2009 n/s n/s n/s 0.43
World Championship 2009 (WCh) 0.30 0.34 0.57 0.55
WCup and WCh 0.24 0.35 0.45 0.42
All events except NC 0.18 0.29 0.44 0.37
Top-10 athletes of WCup and WCh n/s 0.28 0.47 0.50
11-25 place at WCup and WCh n/s n/s 0.28 0.23

Kendall-tau rank correlation coefficients describing strength of association between interval times and remaining run times during luge
competitive events at Lake Placid track. Remaining run times are used instead of total run times in order to obtain independent variables
for correlation analysis. n/s — non significant (P<0.05) correlation coefficients are achieved.

O start int 0.18 0.46 O start int
O2nd int O2nd int
O3rd int 0.20 O 3rd int
B 4th int @ 4thint
W 5th int W 5thint

0.44

0.73

0.64

(@) o037 (b)

Fig. 1. Interval time percent ratios to the total run time with correlation coefficients between interval times and remaining run time
shown besides the corresponding segments: during three season 2007/08 and 2008/09 luge competitive events at Lake Placid track (a);
during season 2008/09 luge competitive events at Whistler track (b).
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into three groups, according to location of measuring
photoelectric cells; grouping of skeleton competitive

events is presented in Table 3.
Table 3

Grouping of skeleton competitive events at Lake Placid
track according to interval time locations

Group | Group II Group III
America’s Cup Intercontinental Cup
2008/09 #8 2008/09 #4
America’s Cup America’s Cup
2008/09 #7 2008/09 #6
World Cup America’s Cup
World Championship 2007/08 #3 2008/09 #5
2009 World Cup America’s Cup
2006/07 #3 2007/08 #6
World Cup America’s Cup
2005/06 #2 2007/08 #5
World Cup Intercontinental Cup
2005/04 #7 2007/08 #6

Location of time-measuring points corresponding
to different groups is schematically shown at Figure
2. Two events (America’s Cups 2006/07 #3 and #4)
were excluded from the total data analysis, because
during these events percent ratio of interval time to
the total run time at the interval between 4™ and 5*
photoelectric cells pairs significantly differed from
the corresponding values during group I and II
events (23.14,s=0.22%, during two excluded events
versus 15.13, s = 0.13% during other group I and 11
events); during group III events interval time was
measured directly between points 4 and 7, excluding
points 5 and 6 (Figure 2). Average total run time did
not significantly differ between competitions, and
its average value for 13 competitions was 56.83,
s=149s.

Total analysis of all 13 competitive events gave
information about track intervals between measuring
points 1 and 2 (start interval), 2 and 3, 3 and 4, and
4 and 7; interval time rates to the total run time did
not differ significantly between events, results of the
analysis are presented in Figure 3a.

During group I and III events additional time
measurements were performed between points 2 and

3 (point 2a and 2b, Figure 2), however interval time
from point 2b to point 3 for all cases was 0.10 or
0.11 s, and did not provide significant information
for correlation analysis, therefore groups I and III
were combined for analysis and interval from point
2a to point 3 was considered as a whole. Results of
group I and III analysis are presented at Figure 3b.

Analysis of group I and II competitions gave
a closer insight to the part of the track between
points 4 and 7: analysis of both groups presented
information upon the interval between points 4 and
5, whilst individual analysis of group II allowed to
split the final part of the track on additional intervals
— from points 5 to 6, and 6 to7. Results of analysis
are shown at Figure 3b; summary of correlation
analysis of skeleton competitive events in Lake
Placid is presented in Table 4. Figure 3c shows
results of correlation analysis of skeleton World
Cup event at Whistler track, segments represent
percent ratio of interval times to the total run time;
significant correlation coefficients are indicated
beside the corresponding segments.

Table 4
Correlation analysis of men’s skeleton competitions
at Lake Placid track
Correlation coefficients between interval times
and remaining run times
Point 2 to 3 Point 4 to 7
s <+
Competitive event Z 2
= 8 @ o [} © ~
t |l e | 2| 2|2 2] e
% o 3 2 < n ©
Groups I, II and 111 0.09 0.49 0.72 -
Groups I and 11 0.21 0.56 0.73 [0.82] -
Groups I and 111 n/s | 0.17 | 0.48 | 0.68 -
Group I n/s n/s | 0.54 | 0.71 | 0.73 -
Group II 0.25 0.59 0.76 [085] 089 —
Group 111 n/s [0.21]0.56] 0.69 -
World Cups (WCup) | n/s 031 061 [074] 080 —
WCup and World n/s n/s 0.58 | 0.71 -
Championship
(WCh)
Top-10 athletes of n/s 0.28 0.62 | 0.73 -
WCup and WCh
11-25 place at WCup | n/s 0.26 0.51 | 0.67 -
and WCh

* 1 * 2 *Ea t_?a

X ot
o

L
]
|

Fig. 2. Distribution of time-measuring photoelectric cells at Lake Placid track for skeleton events. Cells 1, 2, 3, 4 and 7 are used for
measurements in all competition groups; cell 2a is used in groups I and III; cell 2b — in group III; cell 5 — in groups I and II, cell 6 — in
group II. Starting interval is from measuring cell 1 till 2. Proportions of time intervals are not kept.
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Fig. 3. Interval time percent ratios to the total run time for
skeleton events; correlation coefficients between interval times
and the remaining run time are shown beside the corresponding
segment, non-significant coefficients are not indicated. Data from
13 skeleton competitive events at Lake Placid track (a); additional
data from analysis of competition groups I and III, I and II, and II
(b); skeleton World Cup 2008/09 at Whistler track (c).

Discussion

The study has shown that at the well-known
Lake Placid track influence of interval times on the
outcome of the run differs between skeleton and

luge athletes. Time spent at the starting portion of
the track (50 m long for skeleton and 36 m long for
luge according to New York State Olympic Regional
Development Authority (ORDA) information) had
shown a very weak correlation with the remaining
time on the track both for skeleton athletes
(correlation coefficient 0.09 for all competitions,
and 0.21 for competitions of group I and II) and
luge athletes (correlation coefficient 0.18 in total
analysis, and 0.24 for major competitions). It is
interesting to note that correlation between starting
interval time and the remaining time is higher for the
sport of luge, despite that in luge athletes spend just
around 3% of their time at the initial portion of the
track, whilst in skeleton athletes spend around 9% of
their time at this interval (the length of the starting
portion of Lake Placid track makes about 2.7% of
the total length of the luge track and about 3.7% of
the skeleton track, Figure 4). It is also notable that in
overall analysis (3 competitive events in luge and 13
in skeleton) correlation between start time and the
remaining time is lower than in major competition
analysis (Table 2 and Table 4).
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Fig. 4. Lake Placid combined bob-skeleton-luge track map
(courtesy of New York State Olympic Regional Development
Authority (ORDA)).

Generally correlation analysis of competitive
events at Lake Placid track has shown lower
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influence of interval times on the remaining times
at luge events than at skeleton events. Correlation
coefficients for luge events do not exceed 0.44,
demonstrating a weak correlation between interval
and remaining time (gradation to weak, moderate
and strong correlation according to general statistics
literature, e.g. Abdi (2007), however it should be kept
in mind that studies of correlation in sliding sports are
limited, and further information is needed to apply
appropriate gradation in these sports). Individual
analysis of competitive events in luge demonstrated
the highest correlation coefficient value of 0.69 for
the 4" interval of the track. In overall analysis of
skeleton events correlation coefficient reached 0.89
(0.84 in individual analysis), thus showing a high
influence of interval time on the remaining time. In
skeleton correlation demonstrated tendency to grow
from initial parts of the track to final parts, however
this was not the case for the sport of luge.

The second part of the track that makes 20.43, s
= 0.12% of the total track time in luge and around
21% of the track length (the 3 measuring point is
located at the exit of curve 4) in overall analysis of
luge competitions shows 0.29 correlation coefficient
with the remaining time (0.35 for major competition
analysis). In skeleton this interval makes about 28%
of the total track time, and correlation coefficient for
13 competitions is 0.49 (Figure 3a). Analysis of group
I 'and IIT competitions gives more detailed information
about this interval; photoelectric cell 2a (Figure 2)
divides the interval in two parts, the first part makes
16% of'the track time and shows correlation coefficient
of 0.17, the second part is just 12% of the total time,
but its correlation coefficient is 0.48. It is remarkable
that coefficient 0.17 is comparable to the coefficient of
start interval, despite that start interval is significantly
shorter than 2 — 2a interval of the track.

The next Lake Placid track interval lasts till the
exit of curve 9; “Devil’s Highway”, an array of curves
requiring high steering abilities from athletes, makes
the major part of this interval. It shows the highest
correlation with the remaining time in the sport of luge
(0.44, Figure 1a), taking only 13% of the total lugers’
time. For skeleton this interval correlates with the
remaining time with coefficient 0.72; its contribution
to the total skeleton run time is about 17%.

The 4" part of the track takes around 33% of lugers’
time, but its correlation coefficient is relatively low
(0.37 in overall analysis); this coefficient is slightly
lower than the 3" interval coefficient for slower
lugers (taking 11 to 25 places at major competitions),

but increases slightly for top-10 athletes. Additional
time measurements in skeleton allowed more detailed
analysis of Lake Placid track at the interval between
exit of curve 9 and curve 15. Skeleton athletes spend
about 15% of their time to slide down from exit of
curve 9 to exit of curve 12 (which makes around
18% of the skeleton track length), and correlation
coefficient for this part of the track is slightly higher
than for the previous interval (0.82 for group I and
IT competitions). Despite that the next interval of
the track is short, it correlation coefficient with the
remaining run time is even higher (0.89, analysis of
group II competitions).

It is notable that both in skeleton and the sport of
luge shorter interval times correlate with the remaining
run time as strong as longer interval times and even
stronger. This is true also for athletes’ performance
at Whistler track; however, for the sport of luge this
track is divided into more even intervals (Fig. 1b).
Correlation coefficient of interval times for luge events
demonstrated tendency to increase from starting to final
parts of Whistler track, whilst for skeleton coefficients
remain almost unchanged (Fig. 3b).

Correlation coefficients achieved in the present
study significantly differ from those shown in
previous works. Zanoletti et al.(2006) had shown
that overall correlation coefficient between start
interval time and total run time in 24 competitive
events at different track is 0.48 for male skeleton
athletes and 0.63 for female skeleton athletes
(P<0.05). Briiggemann et al. (1997) demonstrated
0.7 correlation coefficient between starting interval
and the remaining run time at male luge competition
during 1994 Winter Olympic Games in Lillehammer
(for top-15 results this coefficient was only 0.3).
In this study all correlation coefficients between
interval times and remaining time were relatively
high (above 0.7 — 0.8), but for top-15 results the
coefficients were lower that in overall analysis.

In present work correlation coefficient did not
decrease for fastest 10 luge results, moreover, these
coefficients even slightly increased for fastest 10
results if compared to overall analysis. Decrease of
correlation coefficient relatively to overall analysis,
however, was demonstrated for group of 10 fastest
results at major skeleton competitive events.

Conclusion

Present study demonstrated that at Lake Placid
track, which is well-known to athletes due to its
long traditions of hosting important competitive
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events, results of luge runs correlate with 3™ and
4™ interval times (from exit of curve 4 to curve 15)
more than with other interval times. This correlation
is higher for 10 fastest athletes than for athletes with
rankings from 11" to 25" place. The same tendency
of correlation is demonstrated at skeleton events;
correlation coefficients that are demonstrated in
skeleton are stronger than those observed in luge.

Importance of start interval shall not be
neglected; taking into account very short time that
athletes spend to cross the starting interval at Lake
Placid track, this part of the track influences more
luge athletes than athletes of skeleton. Correlation
between starting interval and the remaining run
time in luge is remarkably higher at the new sliding
track in Whistler that is built to host Winter Olympic
Games in 2010.

At Whistler track the strongest correlation with the
remaining run time for luge events is on the interval

at the second half of the track; for skeleton it is on the
interval including curves 9 and 10. Influence of the
starting interval to the outcome of skeleton race at
Whistler track could not be estimated at the time this
study was performed due to a very limited number
of competitions performed at the new track.
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TRASOS ATSKIRO RUOZO [VEIKIMO TRUKMES ITAKA BENDRAM MARSRUTO [VEIKIMO LAIKUI
SKELETONO IR ROGUCIU SPORTE

Veronika Fedotova

Rygos technikos universiteto BiomedzZiagy ir biomechanikos institutas

SANTRAUKA

Sportininky  pasirodymas leidimosi rogutémis
sporto varzybose priklauso nuo trasos specifikos ir
kity veiksniy, iskaitant aplinkos salygas ir irangos pa-
sirinkima. Sio tyrimo metu buvo analizuojama trasos
atskiro ruozo jveikimo trukmés jtaka viso marSruto
tveikimo rezultatui vyry vienety roguciy ir skeletono
rungtyse. Tyrimui pasirinkta Leik Plasido (Lake Pla-
cid) leidimosi trasa visiskai atitinka elitiniy varzyby
trasoms keliamus reikalavimus, turi ilgametes tarp-
tautiniy varzyby rengimo tradicijas. Siekiant apibréz-
ti, kurie trasos ruozai turi didel¢ jtaka viso nuotolio
tveikimo laikui, buvo atlikta tarpusavio sasajy analizé.
Nustatytas ruozy iveikimo trukmés santykis su visu
nuotolio jveikimo laiku. Siekiant atrasti nepriklauso-
mus kintamuosius tyrimui, apskaiciuotas atskiry ruozy
ir viso marsruto jveikimo trukmés tarpusavio santy-
kis. Tarpusavio sasaju analizés i§ Leik Plasido trasos
rezultatai palyginti su varzyby rezultatais i§ Vistlerio
(Whistler) trasos. Si trasa, priesingai nei Leik Plasido,
buvo neseniai atidaryta ir joje vyko tik kelerios varzy-
bos, todél ji sportininkams nepazjstama.

Tyrimo rezultatai parodé, kad Leik Plasido trasos
startinis ruozas daro didesng jtaka ¢iuozimo rogutémis
nei skeletonu rezultatui. Apskritai, atskiry Leik Plasi-
do trasos ruozy ijveikimo trukmés jtaka yra silpnesné
rogutininkams nei skeletonininkams. Taciau Vistlerio

trasoje koreliacijos koeficientai tarp ruozy iveikimo
trukmés ir viso marSruto jveikimo trukmés buvo tokio
paties lygio tiek skeletonininky, tiek rogutininky. Pa-
aiskéjo, kad per trumpesnj laika sportininky jveikiami
ruozai turi didesne jtakq rezultatui nei ruozai, kuriuos
iveikti uztrunka ilgiau.

Ruozy iveikimo trukmé atskleidé stipresng sasaja
tarp trasos iveikimo trukmeés ir 10 geriausiy ¢iuozimo
rogutémis rezultaty, lyginant su 11-25 viety rezulta-
tais. Panasi ir skeletono sporto Sakos rezultaty sasa-
ju tendencija: pirmojo deSimtuko sportininky grupés
koreliacijos koeficientai buvo Siek tiek aukstesni uz
11-20 viety reitingo sportininky.

Padaryta iSvada, kad rogutininky varzybinio mars-
ruto iveikimo trukmé Leik Plasido trasoje priklauso
nuo startinio ruozo iveikimo trukmeés, o tre¢iojo ruozo
iveikimo trukmé svarbesné uz kity ruozy jveikimo tru-
kmg. Skeletonininkams 12—15 ruozy vingiai turi ypa-
tinga svarba. Kadangi Vistlerio trasoje vyko tik dve-
jos ¢iuozimo rogutémis ir vienos skeletono varzybos,
apie §iq trasa galima daryti tik preliminarias iSvadas.
Per skeletono varzybas sportininkams didZiausia jtaka
daré 9 ir 10 trasos vingiai, ta¢iau negalima daryti jokiy
i8vady apie startinio ruozo ir viso marsruto iveikimo
laiko tarpusavio santyki. Tarp Vistlerio trasos roguti-
ninky startinio ruozo jveikimo trukmés ir viso mars-
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ruto jveikimo laiko nustatytas koreliacijos koeficien-
tas — 0,46.

Raktazodziai: skeletonas, rogutés, ruozy jveikimo
trukmé, koreliacijos koeficientas.
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The application of a modified protocol for preparation
of the Polish national judo team
for the Olympic Games in Beijing
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Summary

The examined group consisted of 6 judo competitors aged from 20 to 26. The present study elaborates on the
purpose of broadening the endurance evaluation protocol of a judoka, based on the Special Judo Fitness Test by means
of using a second cardiac stress test. Furthermore, the adequacy of implementing this solution into the endurance
diagnosis of a special group of outstanding Polish judo competitors preparing for the Olympic Games in 2008 was
evaluated. Studies showed the fitness of using a double SJFT in diagnosing the special endurance of judo competitors.
The introduced modification allowed an additional evaluation to assess the ability to perform a repeated exertion
needed during competition fights. The difference between oxygen consumption levels while executing the first and
second run (with comparable amounts of work involved) may provide a source of information concerning changes
in the dominating energy source in case of growing fatigue. The analysis of parameters characterizing anaerobic
efficiency during the SJFT answers the question about the significance of activating the anaerobic metabolism during
a specific exertion in comparison to the maximal abilities of a judo competitor. In the first test sequence — a 15-second
exertion —the VO, for the group accounted for a mean 25,9 ml/kg/min. The considerable range between 16,9 and 35,1
ml/kg/min indicates major interpersonal differences between the competitors. During the next exertion sequence (a
30-second exertion), an increase in VO, to the level of 48,5 ml/kg/min with a range between 39,7 and 53,7 ml/kg/min
occurred. In the last 30-second exertion period the VO, increased to 52,8 ml/kg/min with a range between 45,1 and
57,7 ml/kg/min. Thus the anaerobic metabolism was observed to take over a greater proportion of the source of energy
during exertion. During the second exertion period of the SJFT the values were similar in characteristics as to the first
period, however the values were lower than in the first period. Further studies should concentrate on seeking a special
training loads, which would allow a full diagnosis of the anaerobic endurance. The used test aims at the complex
diagnosis of special endurance. Preparing a program for using a special control exercise allowing an evaluation of
this area of preparations will considerably broaden the range of control over the training process in every preparation
phase for the most important event in the season.

Keywords: judo, anaerobic efficiency, special endurance.

Introduction

Due to the nature of judo, a fight varies in
exercise intensity. The competitor performs a series
of repeated supramaximal exertions which last for
a couple of seconds and are interspersed with short
pauses. In total these periods last up to 5 minutes
of fight time. Sikorski’s study (1985) showed
that the exertion time (between the “hajime” and
“matte” commands) was approximately 25-30

seconds, while the idle time (between the “matte”
and “hajime” commands) varied between 7 and 15
seconds. The factors determining the character of the
exertion are: intensity of exertion and regeneration
processes, work duration, regeneration time and the
ratio between exertion and regeneration. Judo can
be considered as a physical activity dominated by
oxygen-free lactic transitions (Wotkow & Szaijan,
1983; Szaijan, 1998). Studies by Fox and Mathews
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(1981) also proved that the capacity of carrying out
certain tasks effectively in martial arts (including
judo) is in 90% of aerobic-anaerobic character.
Research carried out by Btach et al. (2002, 2003),
Lerczak et al. (1995), Mickiewicz et al. (1985) and
Sikorski (1985) concerning energetic processes
during judoka exertion and competition showed
high post-exertional levels of lactic acid as well as
a significant disorder of the acid-base balance in
the blood of the examined competitors. The range
of metabolic changes during fights indicates a high
share of glycolysis in providing energy for work.
Maintaining a high exertion capacity throughout
the whole fight and the necessity of entering into
a successive one, often after only a brief rest, also
require reaching an above-average level of anaerobic
efficiency (Borkowski et al.; 2000). Studies by
Mickiewicz et al. (1985, 1989), Szmatlan-Gabrys U.
etal. (2004) suggest that there is a high importance of
anaerobic efficiency, as they show that competitors
use over 90 to 100% of their aerobic capacity during
cardiac stress tests simulating a judo fight.

The present study elaborates on the purpose of
broadening the endurance evaluation protocol of
a judoka, based on the Special Judo Fitness Test
by means of using a second cardiac stress test.
Furthermore, the adequacy of implementing this
solution into the endurance diagnosis of a special
group of outstanding Polish judo competitors
preparing for the Olympic Games in 2008 was
evaluated.

Material and methods of the study

The examined group consisted of 6 judo
competitors aged from 20 to 26. All of them were
classified MM., M. and are Poland’s representatives
in various age categories.

The judo players’ characteristics: M.R. - weight
category 66 kg; preferred techniques: ippon seoi
nage, yoko tomoe nage, te guruma, kuchi ki da oshi;
T.A. - weight category 66 kg; preferred techniques:
yoko tomoe nage, obi tori gaeshi, kuchiki da oschi
(European Championship silver medalist, participant
in the Olympic Games in Beijing); M.K. - weight
category 66 kg; preferred techniques: ippon seoi
nage, kata guruma, kibsu gaeshi; K.W. - weight
category 73 kg; preferred techniques: ippon seoi
nage, morote seoi nage, deashi barai, sode tsurikomi
gosi (World Championship medalist, participant of
the Olympic Games in Athens and Beijing); T.K. -
weight category 73 kg; preferred techniques: yoko

tomoe nage, ippon seoi nage, kibisu gaeshi; R.K. -
weight category 90 kg; preferred techniques: ippon
seoi nage, morote seoi nage.

The judo players undertook the Special Judo
Fitness Test (Sterkowicz 1999), in which the
players performed an exertion divided into three
work periods: 15 s (series A), 30 s (series B) and
30 s (series C) divided by ten-second regeneration
periods. In each series, the testee (Tori) aimed to
execute the highest possible number of throws
(preferred technique), which he performed with
two partners (Uke) standing 6 m away from each
other. Oxygen consumption (VO,) was measured
throughout with the K4b* (Cosmed, Italia) analyzer
as well as heart rate monitored with the Polar Team
System monitor (Polar, Finland). The SJFT-index
was also calculated and was defined on the basis of
the measured pulse rate and the achieved number
of throws. The lower the index value the higher the
projected performance of the competitor.

A ten-minute rest was held after series C. During
itablood sample was taken from the earlobe in the 4®
and 8" minute of the regeneration period. The blood
was taken in order to determine the lactate level.
After the break Tori goes on with the exertion in an
unchanged fashion and blood from the earlobe was
taken afterwards in the 3%, 7% and 10" minute of the
regeneration period. Moreover, during the exertion
and regeneration period the heart rate was recorded
using the polar team system (Polar, Finland) and the
number of throws was counted.

Results

Performing a high number of throws points
towards a high level of metabolic anaerobic efficiency,
while the HR correlates to the level of the anaerobic
metabolism. Therefore the evaluation of a competitor
is regarded in terms of his special efficiency as
opposed to the usual sphere of aerobic or anaerobic
endurance measured in most laboratory tests. Table 1
shows the initial alignment of the trainees with Tori’s

position before commencing the test.
Table 1

Competitor preparation classification based on SJFT results
(Sterkowicz, Franchini 2001)

Preparation level | No. of HR HR a.f ter

/Parameter throws | (beats./min) Imin . Index

(beats./min)

Very good >29 <173 <143 <11,73
Good 27-28 174-184 144-161 11,74-,1303
Average 26 185-187 162-165 13,04-13,94
Poor 25 188-195 166-174 13,95-14,84
Very poor <24 >196 >175 >14,85
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Table 2 shows the parameter values registered and
established in the examined group of competitors

during the SJFT.
Table 2

Parameter values registered and established in the examined
group of competitors during the SJFT

Test parameters
1% run 2" run

8
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S | £ |88|E5| s | £ |2B|E5| 3
= o S = | — E = e S T~ gj =
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s |FP|E & s |TP|Z&

Z Z <
M.R. 30 186 164 | 11.67 30 183 165 11,6
M.K. 27 168 137 11,3 27 176 | 125 | 11,15
T.A. 28 175 140 | 11,25 | 29 171 121 10,07
T.K. 30 169 137 10,2 31 173 140 | 10,1
K.W. 31 165 131 9,55 30 173 148 10,7
R.K. 27 168 | 141 | 11,04 | 27 175 139 | 11,63

The analysis of HR recorded during the SJFT (1*
and 2™ run) showed the following characteristics: in
the first 15 seconds of the 1% run the HR reached 158 +
5 beats/min, (150-166 range); during the 10-second
break it rose to 165 + 6 beats/min (150-166 range);
in the 30-second work period the HR rose to 170 +
6 beats/min (163-181 range) ; and increased further
to 174 £ 6 beats/min (168-184 range) in the second
10-second break; the HR remained constant at 174
+ 6 beats/min (169-186 range) in the last 30-second
series; in the first minute of regeneration time HR
decreased to 159 £ 9 beats/min (149-176 range).

During the first 15 seconds of the second run
the HR reached 167 = 9 beats/min (155-178 range)
and was therefore higher than the one measured
in the first 15 seconds of the first run. During the
10-second break the HR increased to 171 + 11 beats/

min (155-186 range) and was also higher than in the
same period of the first run. In the second 30-second
series the HR increased to 174 + 6 beats/min (165-
183 range), which was greater than in the first run.
The value in the second 10-second break reached
180 +11beats/min (169-198 range); that was greater
than in the first run. In the last 30-second series the
HR decreased to 177 £+ 5 beats/min (173-185 range),
which still was greater than in the analogous period
of the first run. Finally, during the first minute of the
regenaration period the HR was 165 + 8 beats/min
(162-176 range) and was higher than in the first run.

In order to obtain a complete analysis of the
dynamics in the basic endurance parameter changes
during SJIFT the VO, values recorded during both
exertions and the 10-minute regeneration period
were summed up in Table 3. The VO, value in the
first 15-second work episode was 25,9 + 5,38 mlxkg
'xmin™', whereas this was nearly doubled (40,5 + 5,63
mlxkg'xmin') during the ten-second break. In the next
work episode (30 s) the increase in VO, continued up
to 48,5 £ 4,73 mlxkg'xmin"'. The second 10-second
break brought a further oxygen consumption increase
to 50,35 mlxkg'xmin'. From the first minute of
the regeneration period a constant decrease of VO,
occurred from 42 + 5,11 mlxkg'xmin! to 12,7 - 12,3
mlxkg'xmin'!, which eventually reached a plateau
between minutes 7 and 10.

Similar characteristics were observed during
the SJFT which was repeated after 10 minutes. In
the first 15-second series the VO, reached 28,9 +
4,4 mlxkg'xmin' and therefore was higher than
during the first run. It again nearly doubled to 40,2 +
8,7 mlxkg'xmin"! during the 10-second break. In

Table 3
Judo competitors’ VO, dynamics during exertion and regeneration period during first and second SJFT tries
Test structure VO2 [mlxkg-1xmin-1] 1st run VO2 [mlxkg-1xmin-1] 2nd run
X ‘ SD ‘ min max ‘ %V X ‘ SD ‘ min ‘ max ‘ %V
Exertion
exertion 15 s 25,9 5,38 16,9 35,1 20,8 28,9 4,4 24,9 35,4 15,2
regeneration 10 s 40,5 5,63 30 48,4 13,9 40,2 8,7 25,5 47,9 21,7
exertion 30 s 48,5 4,73 39,7 53,7 9,8 44,9 8,9 33,3 57,3 19,7
regeneration 10 s 50,3 5 42,9 58 9,9 49,1 7,1 42,6 58,2 14,5
exertion 30 s 52,8 4,18 45,1 57,7 7,9 50 53 43,9 56,9 10,6
Regeneration

1 min 42 5,6 36 52,1 13,3 39,7 4,6 343 48 11,6
2 min 25,5 6,89 22,5 30,6 27 23,7 6,4 16,5 31,8 27
3 min 18,8 3,61 16,3 22,9 19,2 16,4 4,6 10,9 23,1 28,1
4 min 15,1 2,91 10,5 18,6 19,4 13,5 39 10,2 20,2 29
5 min 15,6 3,59 8,9 19,4 23,1 12,5 3,7 8 18,5 30
6 min 13,6 2,85 8,4 17,6 21 11,6 39 6,8 18,3 334
7 min 12,7 3,18 7,6 18,5 25,1 10,6 3,6 73 16,7 33,7
8 min 11,9 3,02 8,3 17,8 25,3 9,5 3,6 6,1 154 38,2
9 min 11,7 2,88 8,1 16,9 24,7 10 3,4 5,6 15,5 33,6
10 min 12,3 2,18 10,1 16,3 17,7 9,7 2,9 6,8 14,8 29,8




58 SPORTO MOKSLAS
Table 4
Average number of throws and HR-values registered after a run and index values
in two SJFT-tries in the group of Polish judokas
Examined group SJFT norms
Parameter

Ist run 2nd run Very Good Average Poor Very

SIFT X SD X SD | good g poor

No. of throws (n) 29 2 29 2 >29 27-28 26 25 <24

HR immediately after exertion (udxmin-1) 172 8 175 4 <173 174-184 185-187 188-195 >196

HR 1 min after exertion (udxmin-1) 142 11 140 16 <143 144-161 162-165 166-174 =175

Index 10,84 0,8 10,88 0,7 <11,73 | 11,74-13,03 | 13,04-13,94 | 13,95-14,84 | >14,85

Table 5

the second work episode VO, increased to 9.0 +
8,9 mlxkg'xmin"! , thus being lower than the one
achieved in the corresponding series in the first run.
During the second ten-second break and the final
30-second work episode the VO, increased was
insignificant and the values did not reach similar
levels as in the first run. A faster decrease in VO,
was also observed during the regeneration period as
well. The oxygen consumption stabilized between
minutes 7 and 10 at approximately 10,6-9,7 mlxkg
'xmin'. The characteristics of the change in VE
was analogous to the values registered for VO,, the
only difference being that VE was greater during
the second run. Thus, increased ventilation does not
cause greater oxygen consumption.

Discussion

As for today’s literature, there is a lack of studies
concerning special endurance in judo, as well as
there being no studies analyzing physical parameters
and completed specific work simultaneously. Most
research covers only one of these aspects (Little 1991,
Thomas et al 1989, Szmatlan-Gabry$ et al 2004,
Szijan 1998, Wolkow, Szijan 1983). Franchini et al
1998 published a study which included SJFT-values
characterizing the special endurance of the Brazilian
first and second national team’s competitors. When
carrying out a comparative analysis of the Brazilian
judokas’ results and those achieved by the six Polish
judokas, who are on the first or second national team
as well, one can see that their index values in the
first and second run prove to be considerably better
than those achieved by the Brazilian team. This
difference also applies to the number of performed
throws (Table 5). Both index values and throw
numbers of the Polish judokas are better than those
achieved by the Brazilian first-team judokas. This
indicates a higher level of special endurance of
the Polish competitors, which was achieved in the
course of the Olympic Games preparations.

Average number of throws, HR immediately after exertion
and one minute afterwards and SJFT-index values
of Brazilian first and second national team’s competitors

(Franchini et all 1998)
First National Second National
SJFT-parameter Team of Brazil Team of Brazil
X SD X SD
No. of throws 28 3 27 2
HR after exertion 178 9 175 9
HR 1 min. After exertion 151 7 157 11
Index 11,83 1,16 12,21 1,26

As shown earlier in works analyzing sports
competition (Sachnowski, Ozimek, 2005; Gabrys etal.
2004), the anaerobic efficiency of a judo competitor is
a crucial element of preparations. It is an area playing
an important role in planning the training process,
adjusting the training intensities and influencing the
competitor’s efficiency during competition fights.
An oxygen consumption which remains stable or
rises during the second run of the SJFT indicates that
keeping a constant work intensity may be sufficiently
covered energetically by the anaerobic metabolism.
This is the most beneficial way of gaining energy
during exertion and moreover it provides a quick
regeneration before the next fight. When entering the
special preparation phase by the examined group this
level of preparation had yet to be met.

Conclusion

1. Studies showed the fitness of using a double
SJFT in diagnosing the special endurance of judo
competitors. The introduced modification allowed an
additional evaluation to assess the ability to perform
a repeated exertion needed during competition
fights. The difference between oxygen consumption
levels while executing the first and second run
(with comparable amounts of work involved) may
provide a source of information concerning changes
in the dominating energy source in case of growing
fatigue.
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2. The analysis of parameters characterizing
anaerobic efficiency during the SJFT answers the
question about the significance of activating the
anaerobic metabolism during a specific exertion
in comparison to the maximal abilities of a judo
competitor. In the first test sequence — a 15-second
exertion — the VO, for the group accounted for
a mean 25,9 ml/kg/min. The considerable range
between 16,9 and 35,1 ml/kg/min indicates major
interpersonal differences between the competitors.
During the next exertion sequence (a 30-second
exertion), an increase in VO, to the level of 48,5
ml/kg/min with a range between 39,7 and 53,7 ml/
kg/min occurred. In the last 30-second exertion
period the VO, increased to 52,8 ml/kg/min with a
range between 45,1 and 57,7 ml/kg/min. Thus the
anaerobic metabolism was observed to take over a
greater proportion of the source of energy during
exertion. During the second exertion period of the
SJFT the values were similar in characteristics as to
the first period, however the values were lower than
in the first period.

3. Further studies should concentrate on seeking
special training loads, which would allow a full
diagnosis of the anaerobic endurance. The used test
aims at the complex diagnosis of special endurance.
Preparing a program for using a special control
exercise allowing an evaluation of this area of
preparations will considerably broaden the range of
control over the training process in every preparation
phase for the most important event in the season.
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SPECIFINIO DZIUDO FIZINIO PARENGTUMO TESTO TAIKYMAS IR JO MODERNIZAVIMAS
TIRIANT OLIMPINEMS ZAIDYNEMS PEKINE BESIRENGIANCIUS
LENKIJOS NACIONALINES DZIUDO RINKTINES NARIUS
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SANTRAUKA

Istirta 20—26 mety Sesi dziudo kovotojai, atstovau-
jantys jvairiy amziaus grupiy Lenkijos rinktinéms. Sio
tyrimo tikslas — praplésti dziudo kovotoju vertinima
pagal specifini dziudo fizinio pajégumo testa ir iStir-
ti Lenkijos dziudo rinktinés narius, besirengiancius
2008 m. olimpinéms zZaidynéms Pekine. Tyrimas pa-
rodé taikomos diagnozavimo metodikos (SJFT testo)
didelj efektyvuma. Autoriy siiilomas testo pakeitimas
leido papildomai ivertinti gebé¢jima atlikti kartotini
specifini kriivi, biiting per varzybu kovas. Tarp de-
guonies vartojimo rodikliuy (pirmo ir antro méginiy)
nustatytas skirtumas suteiké informacija apie domi-
nuojanciy energijos Saltiniy pasikeitimus didéjancio
nuovargio salygomis.

Anaerobinio darbo efektyvuma SJFT testo metu
apibiidinanciy parametry analizé iSrySkino anaerobi-
niy procesu per specifinius dziudo kovy aktyvumo lai-
kotarpius svarba. Per pirma testo dali (15 s maksima-
liy pastangy darbas) tiriamos grupés VO, max rodiklis

Tomasz Gabrys

University School of Physical Education, Cracow, Poland
31-571 Krakow Al. Jana Pawta II 78

Phone +48 609043828

E-mail: tomaszek1960@tlen.pl

vidutiniskai buvo 25,9 ml/kg/min. Didelis sklaidos
plotas — nuo 16,9 iki 35,1 ml/kg/min — rodé esminius
tiriamyju tarpasmeninius skirtumus. Per antra tes-
to dali (30 s maksimaliu pastangy darbas) nustatytas
VO, max rodiklio padidé¢jimas iki 48,5 ml/kg/min,
sklaidos plotas buvo nuo 39,7 iki 53,7 ml/kg/min. Per
antra SJFT testo bandyma VO, max rodiklis padidéjo
iki 52,8 ml/kg/min, sklaidos plotas nuo 45,1 iki
57,7 ml/kg/min. Nustatyta, kad anaerobiné medziagy
apykaita energijos gamybos procese buvo proporcin-
gai didesné specifinio dziudo fizinio kriivio metu. Per
antra SJFT testo dalj visy tirty rodikliy vertés buvo pa-
nasios kaip ir pirmo testo metu. Taikytas SJFT testas
nustato specialiosios dziudo kovotoju iStvermés lygi.
Treniruotés programos, numatancios specialy testavi-
ma, parengimas padéty efektyviau valdyti sportininky
rengima visais rengimo svarbiausioms sezono varzy-
boms etapais.

RaktazodzZiai: dziudo, anaerobinis pajégumas, spe-
cialioji iStvermé.
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Lietuvos ir pasaulio elito septynkovininkiy rezultaty kaitos analizé

Doc. dr. Juraté Stanislovaitiené, prof. habil. dr. Aleksas Stanislovaitis, Edita Kavaliauskiené,

Santrauka

Kazys Vadopalas, Viktorija Zemaityté
Lietuvos kiino kultiiros akademija

Darbo tikslas — iSanalizuoti pasaulio elito septynkovininkiy rezultaty kaitq. Uzdaviniai: 1. ISanalizuoti geriausiy
pasaulio septynkovininkiy rezultaty kaitq amzZiaus aspektu. 2. ISanalizuoti geriausiy pasaulio septynkovininkiy atskiry

septynkovés rungciy rezultaty kaitq.

Tyrimo rezultaty analizei duomenys apie pasaulio lengvosios atletikos cempionaty septynkovés rungties finalo

dalyves buvo panaudoti is oficialiy dokumenty — ,, 12th I[IAF World Championships in Athletics Statistic Handbook,
Berlin 2009 * ir internetinio puslapio — www.iaaf.com.

Nustatyta: 1. Geriausio asmeninio septynkoveés rezultato pasiekimo amzius yra 25,55 + 3,02 m. Geriausiy pasaulio
septynkovininkiy vidutinis ugis yra 1,78 = 0,06 m, svoris — 66,73 £ 5,82 kg. 2. Pasaulio lengvosios atletikos cempio-
natuose geriausios (8-tukas) septynkovininkés daugiausia tasky surenka sprinto rungtyse — 31,37 %, panasus indélis
[ galuting rezultatq ir Suoliy rungciy — 31,22 %, metimams tenka 25,95 %. Dazniausiai septynkovés cempionés atskiry
rungciy nugalétojomis yra tapusios Suolio § aukstj ir Suolio § tolj sektoriuose — po 5 kartus. Nuo analizuojamojo lai-
kotarpio pradzios labiausiai pageréjo ieties metimo rungties rezultatas (p < 0,05).

RaktaZodZiai: septynkové, pasaulio cempionatai, rezultaty kaita.
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Ivadas

Norint kryptingai rengti sportininkus, svarbu
yra nuolatos nustatyti elito sportininky parengtuma
ir ji lemian¢ius komponentus (Lees, 1999; Mester,
1993; Reilly, 1993). Sudarant sportininko treniravi-
mosi plang (modeli), biitina atsizvelgti | sportininko
amziy ir sportinj stazg, antropometrinius duomenis,
fizinj, techninj, taktinj ir psichologinj parengtuma,
funkciniy sistemy biisena, organizmo atsigavimo
po kriivio vyksma, sveikata, teorini parengtuma,
polinki paciam tobulintis. Remiantis modelinémis
charakteristikomis, jvertinamas fizinis sportininko
parengtumas, nustatoma tolesné tobulé¢jimo kryptis,
specializacija (Karoblis, 2005).

Septynkovés rungtyse i§ esmés vyrauja visos fi-
zinés ypatybés — greitumas, greitumo jéga, greitu-
mo iStverme, staigioji jéga, jégos greitis ir iStverme,
nepasireiskia tik absoliucioji jéga (Sandler, 2005;
Roberts, 1997). Néra labai daug sporto Saky, kurias
kultivuojantys sportininkai biity taip puikiai fiziskai
parengti kaip lengvosios atletikos motery daugia-
kové (septynkové). Bégimy, metimy, Suoliy praty-
bos darniai parengia sportininko organizma, ugdo
pagrindines fizines ypatybes — greituma, greitumo
jéga, greitumo iStverme, lankstuma, vikruma.

Septynkovininkéms néra biitina visy rungciy ide-
ali atlikimo technika. Nereikia biiti pavyzdZziui eliti-
ne rutulio stiimike. Bet jos privalo turéti kiekvienos
rungties veiksminga ir paprasta bazing technika.
Kuo geresné baziné atlikimo technika, tuo geresnis
bus galutinis septynkovés rezultatas. Taciau galuti-
ni rezultata sudaro visy septyniy rungciy rezultaty
tasky suma, todél treneris ir sportininké visada turi
subalansuoti visy rung¢iy technini ir fizinj rengima
(Thompson, 2009).

Tikslas — iSanalizuoti pasaulio elito septynkovi-
ninkiy rezultaty kaita.

UZdaviniai: 1. ISanalizuoti geriausiuy pasaulio
septynkovininkiy rezultaty kaita amziaus aspektu.
2. ISanalizuoti geriausiy pasaulio septynkovininkiy
atskiry septynkoves rungciy rezultaty kaita.

Tyrimo metodai. 1. Dokumenty ir literatiros
analize. 2. Matemating statistika: aritmetinis vidur-
kis (x), vidutinis standartinis nuokrypis (s), skirtu-
my tarp vidurkiy statistinis patikimumas (p). Skir-
tumo tarp aritmetiniy vidurkiy reikSmingumas buvo
nustatomas pagal dvipusj nepriklausomy imciy St-
judento t kriterijuy. Skirtumas statistiSkai reikSmin-
gas, kai p <0,05. 3. Lyginamoji analizé. Tyrimo re-
zultaty analizei duomenys apie pasaulio lengvosios
atletikos Cempionaty septynkovés rungties finalo

dalyves buvo paimti i§ oficialiy dokumenty — ,,12th
ITAF World Cchampionships in Athletics Statistic
Handbook, Berlin 2009 ir internetinio puslapio —
www.iaaf.com.

Tyrimo rezultatai

Geriausiy Lietuvos ir pasaulio pastarojo deSim-
tmecio septynkovininkiy rezultaty kaita amZiaus
aspektu

1 lenteléje pateikiami geriausiy pasaulio ir Lietu-
vos septynkovininkiy antropometriniai duomenys ir
rezultaty kaita amziaus aspektu.

Matyti, jog geriausio septynkoveés rungties asme-
ninio rezultato pasiekimo amzius vidutiniSkai yra
25,55 + 3,02 m., o geriausios Lietuvos septynkovi-
ninkés R. Nazaroviené, A. Skujyté ir V. Zemaityté
savo geriausius asmeninius rezultatus yra pasieku-
sios atitinkamai 22, 25 ir 22 mety, tatiau V. Zemai-
tyté dar tesia savo sporting septynkovininkés karjera
ir dar galima tikétis asmeninio rekordo vyresniame
amziuje. Septynkovininkiy vidutinis igis yra 1,78
+ 0,06 m, svoris 66,73 + 5,82 kg. [Sanalizavus sep-
tynkovininkiy geriausius asmeninius rezultatus gali-
ma teigti, jog vidutiniskai jos surenka 6714,2 taSky
(1 lentelé).

IS 1 paveiksle pateikty duomeny matyti 12 ge-
riausiy pasaulio ir Lietuvos septynkovininkiy rezul-
taty kitimas amziaus aspektu, kai iSskiriami geriausi,
blogiausi ir vidutiniai rezultatai, pasiekti tam tikra-
me amziuje. Taip pat pavaizduota ir V. Zemaitytés
rezultaty kaita amziaus aspektu. Akivazdu, jog nuo
pat savo sportinés karjeros pradzios (18 ir 19 mety),
kai sportininké pradéjo dalyvauti septynkovés var-
zybose, net Siek tiek virsijo vidutinius rezultatus, o
21 ir 22 mety V. Zemaitytés rezultatai buvo Zemesni
nei vidutiniai (1 pav.).

IS geriausiy pastaryjy deSimtmeciy pasaulio sep-
tynkovininkiy vidutiniy rezultaty dinamikos ma-
tyti, kad optimaliy rezultaty pasiekimo amzius yra
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Amzius, m.
1 pav. Geriausiy pasaulio septynkovininkiy geriausiy, viduti-
niy, blogiausiy ir V. Zemaitytés rezultaty kaita amziaus aspektu
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1 lentelé

Geriausiy pasaulio ir Lietuvos septynkovininkiy antropometriniai duomenys ir rezultaty kaita amZiaus aspektu

Vardas, pavardé Ugis | Svoris ;Z ;2 é? ;g ; ; 5(2) ii 24 PB amz.
Jackie Joyner-Kersee 1,78 70 7128 7201 6783 6878 7044 2;;: 7158 7291 26
Carolina Klift 178 | 65 6056 | 6022 | 6542 | 7001 6952 | 6887 | 6740 | 7032 7032 .
Natallia Dobrynska 1,82 75 6327 2;?; Z;gé 5936 ‘ 3877 ‘ 6387 ‘ 6299 ‘ 6356 6733 26
Jessica Ennis 1es | 57 5116 5542 | 5910 | 6287 | 6469 | 6731 | 6731 ”
Jennifer Ocser 176 | 4 Zlgg 2451;; 5595 | 5901 | 5936 | 5637 | 6376 | 6378 6193 26
Kelly Sotherton L8 165 75410 [ 5794 | 6059 46‘?12411 égi; 6396 | 6510 P e |
Austra Skujyté 188 | 76 S | (@ 2223 2;?5‘ 6104 | 6128 | 6275 | 6213 6435 25
Viktorija Zemaityté 1,81 | 60 2601 3810 | 5913 6021 | e219 | 6219 22
Remigija Nazaroviene 1,78 70 6513 2693 Ziéi gégé 24512? 2222 gggg 6604 22
Furice Barber g e T 1 T T o |
Deise Lo 7 T T 0 7 R Y e
Elena Prokhorova 6452 6354 6132 6765 6694 6765 22

| e oo el 5| 1411 5
o] ot | s e e T | o

23-30 mety, nors pastebimas nedidelis rezultaty
pablogéjimas 27-28 mety. Taigi, geriausiy rezultaty
amzius yra 26 metai (2 pav.).
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AmZius, m.

2 pav. Geriausiy pasaulio septynkovininkiy vidutiniy rezultaty
kaita su amziumi

Pasaulio cCempionaty skirtingy septynkovés
rungciy rezultaty kaita

ISanalizavus septynkovés cempionés, prizininkiy
ir geriausiyjy 8-tuko rezultaty kaita pasaulio ¢empi-
onatuose matyti, kad nuo 1991 m. tiek ¢empionés,
tiek visy prizininkiy ir geriausiyju 8-tuko geriausi
rezultatai yra pasiekti 2007 m. pasaulio ¢empionate
Osakoje. Cempione tapo Svedijos septynkovinin-
ke Carolina Kliift (7032 tsk.), taip pat ir prizinin-
kiy trejetas tais paciais metais surinko vidutiniskai
daugiausia tagky — 6791,33 + 263,37 tik. Cia antra-

ja vieta iSkovojo Lyudmila Blonska (6832 tsk.), o
trecigja — Kelly Sotherton (6510 t3k.). Geriausiyju
septynkovininkiy 8-tukas 2007 m. pasaulio ¢empi-
onate vidutiniSkai surinko 6545,88 + 250,83 tsk.,
0 maziausiai taSky astuonios geriausios septynko-
vininkés surinko 2001 m. Edmontone vykusiame
pasaulio ¢empionate — 6316,00 + 234,28 tsk. Tai-
gi, per visus 10 analizuojamy pasaulio ¢empiona-
ty nugalétojos vidutiniSkai surinkdavo 6810,50 +
128,10 tsk., prizininkés — 6660,47 + 154,26 tsk.,
8-tukas — 6450,83 + 199,99 tsk. (3 pav.).

2 lenteléje pateikti duomenys rodo pasaulio sep-
tynkovés Cempionés laimétas rungtis. Matyti, kad
septynkoves cempionés dazniausiai yra laimejusios

7200
Olvieta W3-tukas B 8-tukas

7000 o811

6660
6800
6451

55 6600

6400

Rezultatas (65K.)
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3 pav. Septynkovés Cempionés, prizininkiy ir geriausiyjy
8-tuko rezultaty kaita pasaulio ¢empionatuose
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Suolio i aukstj ir Suolio i tolj rungtis — po 5 kartus.
Taip pat pasaulio ¢empionés daznai nugalétojo-
mis tapdavo ir 100 m barjerinio bei 200 m bégimo
rungtyse — po 3 kartus. Taciau galime pastebéti, kad
1995 m. Geteborge vykusiame pasaulio lengvosios
atletikos ¢empionate septynkovés cempione tapusi
Shouaa Ghada nelaiméjo né vienos rungties, o cem-
pionés Yelena Prokhorova (2001 m.) ir Carolina
Kliift (2007 m.) daugiausia tasky surinko atitinka-
mai Suolio i tolj ir Suolio i auksti rungtyse. Taip pat
reikia paminéti, kad nors Carolina Klift 2007 m.
laiméjo tik viena rungti, taciau ji septynkovéje su-
rinko daugiausia tasky per visg analizuojama laiko-
tarpi —nuo 1991 iki 2009 m. (2 lentelé).

2 lentele

Pasaulio cempionatuose septynkovés cempioniy
laimétos rungtys

Metali, vieta Sportininké Laimétos rungtys
1991, Tokijas Sabine Braun tolis ietis | 800 m
1993, Stutgartas | Jackie Joyner-Kersee| 200 m tolis | 800 m
1995, Gioteburgas | Ghada Shouaa - - -
1997, Aténai Sabine Braun 100 m b. b. | aukstis -
1999, Sevilija Eunice Barber 100 m b. b. | aukstis | tolis
2001, Edmontonas | Yelena Prokhorova tolis - -
2003, Paryzius Carolina Kliift aukstis | 200m | tolis
2005, Helsinkis Carolina Kliift 200 m tolis -
2007, Osaka Carolina Kliift aukstis - -
2009, Berlynas Jessica Ennis 100 m b. b. | aukstis | 200 m

ISanalizavus septynkovés geriausiyjy sportinin-
kiu 8-tuko atskiry rungciu procentini indélj i galu-
tini varzyby rezultata akivaizdu, kad vidutiniskai
daugiausia tasky sportininkés surenka sprinto rung-
tyse — 31,37 %, panasus indélis i galutinj rezultatg ir
Suoliy rungéiy — 31,22 %, metimams tenka 25,95 %.
Daugiausia tasky septynkovininkés 100 m barjerinio
ir 200 m bégimo rungtyse surinko 1993 m. pasaulio
¢empionate (32,35 %), o Suoliu — 2007 m. (32,13 %)
(4 pav.).

100%

24,16 26,23 26,40 2587 26,46 26,31 26,30 25,79 26,37 25,65 25,95

30821 13117 |31,79| |31.08] (30,69 [30.57| [3093 [3161] [32.13] [3137| [31.22

=
<2
=<

w
=

Procentinis indélis (proc.)

20%
3185 [3235] |31s56| [3125] [31.63] [31.94] |3149] |3164] [3194] [31.61] [3173
10%

1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 vid.
Metai

W800m Ometimai B3uoliai Dsprintas

4 pav. Atskiry rungéiy procentinis indélis { galutini varzyby
rezultata

5 paveiksle pateikti duomenys rodo geriausiyju
septynkovininkiy 8-tuko bégimo rungciy rezultaty

(taskais) kaita pasaulio lengvosios atletikos ¢empi-
onatuose. Matyti, kad statistisSkai reikSmingai geres-
nius 100 m barjerinio bégimo rezultatus, lyginant su
paskutinio pasaulio ¢empionato rezultatais, sporti-
ninkés pasieké 1991 m., 1993 m. ir 2007 m. (p <
0,05), 200 m bégimo rezultatai reikSmingai nekito,
0 800 m vidutinis rezultatas reikSmingai blogesnis
nei 2009 m. ¢empionate buvo pasiektas 1995 m. (p
< 0,05). Vidutiniskai sportininkés 100 m barjeri-
nio bégimo rungtyje surenka 1068,70 + 30,37 t3k.,
200 m — 977,94 + 33,89 tsk., 800 m bégimo rungty-
je—929,65 + 21,72 tsk. (5 pav.).

1200,00
0100m bb @200m O800m

1150,00
* 1069
1100,00

1050,00

)

978
1000,00
930

Rezultatas (6k.

950,00

900,00

850,00

800,00 +
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 vid.
Metai

5 pav. Geriausiyjuy septynkovininkiy 8-tuko bégimo rungciy
rezultaty (taskais) kaita
Pastaba: * —p < 0,05, lyginant su paskutiniame pasaulio cempio-
nate pasiektais rezultatais.

6 paveiksle pateikti geriausiyjy septynkovininkiy
8-tuko Suoliy rungciy rezultatai (taskais) pasaulio
lengvosios atletikos ¢empionatuose. Matyti, kad sta-
tistiSkai reikSmingai geresnius rezultatus, lyginant
su paskutinio pasaulio ¢empionato rezultatais, spor-
tininkés pasieké tik Suolio i tolj rungtyje 1995 m. ir
2007 m. (p < 0,05). Vidutiniskai sportininkés Suolio
1 auksti rungtyje surenka 1033,24 + 50,18 tsk., Suo-
lio i toli — 980,54 + 61,30 t3k. (6 pav.).

1200,00
DAukstis @ Tolis

* 1033

* -[‘)81
1000,00 l
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1100,00
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800,00

700,00

600,00 +=

1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 vid.
Metai

6 pav. Geriausiyjy septynkovininkiy 8-tuko Suoliy rung€iy re-
zultaty (taskais) kaita
Pastaba: * —p < 0,05, lyginant su paskutiniame pasaulio cempio-
nate pasiektais rezultatais.
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ISanalizavus geriausiyjuy astuoniy septynkovinin-
kiy metimuy rung¢iy rezultaty (taskais) kaita pasaulio
lengvosios atletikos ¢empionatuose nustatyta, kad
tik 1991 m. buvo pasiektas vidutiniSkai mazesnis
ieties metimo rezultatas nei paskutiniame 2009 m.
Berlyne vykusiame ¢empionate (p < 0,05). Rutu-
lio stimimo rezultatai per visa aptariama laikotarpi
reikSmingai nekito (7 pav.).

1000,00
DRutulys Bletis

jul

950,00
900,00 l-[ l
850,00 ll

800,00

Rezultatas (65k.)

750,00
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7 pav. Geriausiyjy septynkovininkiy 8-tuko metimy rungciy
rezultaty (taskais) kaita
Pastaba: *—p < 0,05, lyginant su paskutiniame pasaulio cempio-
nate pasiektais rezultatais.

Tyrimo rezultaty aptarimas

Yra zinoma, kad viena i§ didziausiy sportinio
rengimo valdymo problemy yra susijusi su sporti-
ninko geriausio rezultato pasiekimo planavimu (EI-
liot, 1998; Zatsiorsky, Kraemer, 2006). Gana sunku
treniruotés kriivius suplanuoti taip, kad geriausias
rezultatas biity pasiektas varzyby diena. Taip yra to-
del, kad sportininko organizmo biiklé, ypa¢ psicho-
loginé biisena, nuo kurios labai priklauso sportinin-
ko varzyby rezultatas, yra gana dinamiska.

Norint kryptingai rengti sportininkus, svarbu
yra nuolatos nustatyti elito sportininky parengtuma
ir ji lemian¢ius komponentus (Lees, 1999; Mester,
1993; Reilly, 1993). Sudarant sportininko treniravi-
mosi plang (modeli), biitina atsizvelgti | sportininko
amziy ir sportinj stazg, antropometrinius duomenis,
fizini, techninj, taktinj ir psichologinj parengtuma,
funkciniy sistemy biikle, organizmo atsigavimo
po kriivio vyksma, sveikata, teorinj parengtuma,
polinki paciam tobulintis. Remiantis modelinémis
charakteristikomis, jvertinamas fizinis sportininko
parengtumas, nustatoma tolesné tobul¢jimo kryp-
tis, specializacija (Karoblis, 2005). Mes nustatéme,
kad septynkovininkiy geriausiy rezultaty pasiekimo
amzius yra 26 metai. [Sanalizave sportininkiy an-
tropometrinius duomenis galime teigti, kad septyn-
kovininkiy vidutinis tigis yra 1,78 £+ 0,06 m, svoris
66,73 £ 5,82 kg.

Gauti miisy tyrimo duomenys rodo, kad dazniau-
siai septynkovés cempionés atskiry rung€iy nugale-
tojomis yra tapusios Suolio i aukstj ir Suolio i toli
sektoriuose — po 5 kartus. Taip pat daznai pasaulio
¢empionés laimédavo ir 100 m barjerinj bei 200 m
bégimus — po 3 kartus. Taciau 1995 m. Geteborge
vykusiame pasaulio lengvosios atletikos cempiona-
te septynkovés ¢cempione tapusi Shouaa Ghada ne-
laiméjo né vienos rungties. Kaip teigia Thompson
(2009), septynkovininkéms néra biitina visy rung¢iy
ideali atlikimo technika. Nereikia biti, pavyzdziu,
elitine rutulio stimike. Bet jos privalo turéti veiks-
minga ir paprasta bazing kiekvienos rungties techni-
ka. Kuo geresné bazin¢ atlikimo technika, tuo geres-
nis bus galutinis septynkovés rezultatas. Taciau ga-
lutinj rezultata sudaro visy septyniy rung€iy rezulta-
ty tasky suma ir treneris bei sportininké turi visada
subalansuoti visy rungc¢iy technini ir fizinj rengima
(Thompson, 2009). Gera septynkovininké turi biiti
gerai iSugdziusi daugeli judamuyjy gebéjimy, o ne tik
nugaléti daugelyje rungCiy. Tai rodo pasaulio ¢em-
pionato Osakoje rezultatai, kai laim¢&jusi tris rungtis
(100 m barjerini, 200 m ir 800 m bégimus) Jessica
Ennis liko be medalio (uzémé 4 vieta).

ISanalizavus  geriausiyju  septynkovininkiy
8-tuko atskiry rungciy procentinj indélj 1 galutini
varzyby rezultata tapo akivaizdu, kad vidutiniskai
daugiausia tasky sportininkés surenka sprinto rung-
tyse —31,37 %, panasus indélis | galutini rezultatg ir
Suoliy rungciy— 31,22 %, metimams tenka 25,95 %.
Taip pat nustatyta, kad vidutiniskai daugiausia tas-
ku sportininkés surenka 100 m barjerinio bégimo
(1068,70 + 30,37 t8k.) ir Suolio { aukstj (1033,24 +
50,18 tsk.) rungtysje. Kaip teigia Zymus septynko-
vés treneris Cliffas Rovelto (2000), i septynkovés
rungti daZzniausiai ateina sportininkés i$ trumpuyju
nuotoliy ir barjerinio bégimy ir / arba Suoliy rung-
¢iy. Tai, misy nuomone, rodo, kad i§ judamyjy ge-
bé&jimy septynkovés rungtyje dominuoja greitumo
jéga ir staigioji jéga. Pasak kai kuriy tyréjy (San-
dler, 2005; Roberts, 1997), septynkovés rungtyje
vyrauja i§ esmes visos fizinés ypatybés — greitumas,
greitumo jéga, greitumo iStvermé, staigioji jéga, jé-
gos greitis ir i§tvermé, o rungtyse nepasireiskia ab-
soliucioji jéga.

ISvados

1. Geriausio asmeninio rezultato pasiekimo am-

zius septynkovés rungtyje yra 25,55 + 3,02 m. Ge-

riausiy pasaulio septynkovininkiy vidutinis tigis yra
1,78 £ 0,06 m, svoris 66,73 + 5,82 kg.
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2. Pasaulio lengvosios atletikos cempionatuose
geriausios (8-tukas) septynkovininkés daugiausia
tasky surenka sprinto rungtyse — 31,37 %, pana-
Sus indélis | galutinj rezultata ir Suoliy rungciu —
31,22 %, metimams tenka 25,95 %. Dazniausiai
septynkovés Cempionés atskiry rungciy nugalétojo-
mis yra tapusios Suolio i aukstj ir Suolio { toli sekto-
riuose — po 5 kartus. Labiausiai nuo analizuojamojo
laikotarpio pradzios pager¢jo ieties metimo rungties
rezultatas (p < 0,05).
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THE DYNAMICS OF THE PERFORMANCE ASPECTS OF THE BEST HEPTATHLON ATHLETES
OF LITHUANIA AND THE WORLD

Assoc. Prof. Dr. Jiraté Stanislovaitiené, Prof. Dr. Habil. Aleksas Stanislovaitis, Edita Kavaliauskiené,

Kazys Vadopalas, Viktorija Zemaityté
Lithuanian Academy of Physical Education

SUMMARY

Research aim was to analyze the alternation of
results of the best world heptathlon athletes. Tasks:
1. To analyze the changes of best heptathlon athlete’s
results by year. 2. To analyze best heptathlon athlete’s
results changes by separate heptathlon events.
Research methods and organization. 1. Analysis of
documents and literature; 2. Mathematical statistics
(mean, standard deviation, statistical significance of
mean differences according to Student criterion); 3.
Comparative analysis.

After the analysis of the best 8 heptathlon athletes’
percentage sharein separate events on final competitions
result, we can see that athletes mostly score points in
sprint events - 31.37 %, similar contribution on final
result is in jump events - 31.22 %, and in throwing
- 25.95 %. We have also established that athletes, on
average, mostly score in 100 m hurdles event (1068,70
+ 30,37 points) and in high jump event (1033,24
+ 50,18 points). As we use to think it reveals the
dominance of speed strength and explosive strength

Jaraté Stanislovaitiené

Lietuvos kiino kultiiros akademijos Sporto edukologijos fakulteto
Individualiy sporto Saky katedra

Sporto g. 6, LT-44221 Kaunas

Tel. +370 37 302 674

El. pastas: jstanislovaitiene@yahoo.com

in motor abilities while performing heptathlon event.
According to Sandler (2005) and Roberts (1997), in
heptathlon event all basic physical characteristics
are dominant, such as speed, speed strength, speed
endurance, explosive strength, strength speed and
endurance; absolute strength does not appear in those
events.

Conclusions: 1. Highest personal best is reached
in heptathlon when athletes age is 25.55 + 3.02 years.
Best heptathlon athletes height is 1,78 £ 0,06 m and
weight is 66,73 = 5,82 kg. 2. The best 8 heptathlon
athletes in World championships mostly scores points
in sprint events - 31.37 %, similarly in jump events -
31.22 % and in throwing — 25.95 %. Commonly the
heptathlon champions win in high jump and long jump
events (5 times in each). The biggest improvement
of the result was in javelin throwing event from the
beginning of analyzed period (p < 0.05).

Keywords: heptathlon, world championship,
alternation of results.
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Kinijos olimpinés komandos sportininky mokslinio ir medicininio apripinimo sistema

Kinijos olimpiné komanda 2008 m. olimpinése Zai-
dynése Pekine iskovojo 100 medaliy, i$ ju 51 — aukso.
Kur Kinijos olimpinés komandos galia? Kokia moksliné
ir medicininé pagalba palaiko ir papildo istorinius Kini-
jos laiméjimus olimpiniame sporte? Kokia Sios sistemos
raida? Pateikta medZiaga leis geriau suprasti ir susidaryti
nauja vaizdinj apie mokslinio ir medicininio apriipinimo
sistemos indélj { Kinijos rinktinés komandos pasirodyma
2008 m. olimpinése Zaidynése.

1. Olimpinés Kinijos rinktinés mokslinio ir medici-
ninio apriipinimo sistemos istoriné raida

Kaip zinome, patys ankstyviausi duomenys apie
sportinio rengimo mokslinj ir medicinini apriipinima {
Kinija atéjo 1950 m. i§ buvusios Soviety Sajungos. Vals-
tybés palaikymas Kinijos sportininkams buvo iki 1980
m. Véliau, po 1980 m., Kinija susidoméjo naujausiomis
sportinémis ir mokslinémis technologijomis, kurios buvo
taikomos Europoje ir JAV, kartu buvo derinamos Soviety
Sajungos ir JAV sportininky rengimo koncepcijos. Pvz.,
mes pabandéme paaiSkinti ,,sportinio nuovargio® feno-
meng. Kinijos mokslininkai sporto srityje taiké abi kon-
cepcijas — ,,superkompensacijos®, kuri atéjo i§ Soviety
Sajungos, ir amerikietiskaja — ,,stress*. Ju pagrindu po
1984 m. olimpiniy zaidyniy Los AndZzele mokslininkai
pradéjo kurti savo mokslinio treniruotés proceso pagrin-
dimo koncepcija. Tuo paciu metu nauja Kinijos Respu-
blika grizta | olimpines zaidynes.

Desimtajame deSimtmetyje, pries 1996 m. olimpines
zaidynes Atlantoje, mes pasirinkome tre¢ia koncepcijos
krypti panaudodami tradicinés kiny medicinos sistema,
kuri formavosi daugiau nei 5000 mety.

Naujajame tukstantmetyje Kinijos olimpiné rinktiné
atkreipé démesi  Siuolaikinj medicininj ir mokslinj aprii-
pinima, nes Pekinas gavo teis¢ rengti 2008 m. olimpines
zaidynes. Kinijos valdzia iSkélé didelius reikalavimus
Kinijos nacionalinei rinktinei — pasiekti nauja pasaulio
rekorda iSkovojant kuo daugiau aukso medaliy 2008 m.
olimpinése Zaidynése.

Kinijos istorijoje Pekine surengtos olimpinés zaidy-
nés buvo didziausios ir astriausios turint omenyje kovas
dél medaliy.

Kaip Zinome, rekordinis 4,4 bilijono Zzmoniy (daugiau
kaip 2/3 planetos Zmoniy) skaicius zitiré¢jo olimpines zai-
dynes. Dél to kiekviena nacionaliné rinktiné noréjo biti
stipresné ir kovoti dél medaliy. Kita vertus, stipri anti-
dopingo kontrolés politika reiské, kad rezultaty galima
pasiekti tik moksliskai pagrindziant ir mediciniskai ge-
rai apriipinant treniruotés procesa. Bet koks nepagristas
sportininko pasiektas rezultatas biity buves pastebétas
tiesiog namuose — Pekine.

2. Kinijos olimpinés komandos mokslinio ir medi-
cininio aprapinimo sistema

Sistemos pagrindinés kryptys (1 pav.):

+ Veikiancios, veiksmingos ir jvykdomos apriipinimo
sistemos organizavimo fundamentali strategija.

- Suteikimas didelés reik§més naujausiy moksliniy
technologijuy, garantuojanciy rezultaty pageréjima be trau-
matizmo, atnaujinimui, plétojimui ir {sisavinimui valstybi-
niu lygiu.

- [vairialypés (nevienodos) Kinijos jvairiy sporto Sakuy
rinkiniy plétotés sistema.

Pavyzdzio analizé: sportininkas Liu Ksiang, 110 m
barjerinis bégimas — trauma.

Elitinis Kinijos sportininkas Liu Ksiangas negaléjo
dalyvauti olimpinése 110 m barjerinio bégimo kovose
dél Achilo sausgyslés traumos. Jam 25 m. Pasirodo, §i
trauma formavosi 6 metus, taciau treneris slépé $ia in-
formacija nuo visy ir tik&josi, kad jo taikomi treniruotés
metodai padés iSvengti traumos. Vyriausiasis rinktinés
treneris papasakojo, kad Liu Ksiango treneris nesiklau-
s€ mitybos ir medicinos eksperty sitilymuy, todél 2008 m.
gruodi sportininkas Liu Ksiangas su treneriu turéjo vykti
1 JAV, kur sportininkui buvo atlikta operacija. Tikimasi,
kad po Sios pamokos jie daugiau démesio skirs mitybai
ir medicininei prieziiirai viso treniruotés proceso metu,
rengdamiesi 2012 m. olimpinéms Zaidynéms.

3. Pagrindiniai Kinijos olimpinés komandos moks-
linio ir medicininio apriipinimo ypatumai rengiantis
2008 m. olimpinéms Zaidynéms

Nauja valstybiné nacionalinés Kinijos rinktinés ap-
rigpinimo politika ir naujas apriipinimo organizavimas.
Buvo suformuotos 36 medicininés-mokslinés grupés, kad
apripinty 36 jvairiy sporto Saky olimpines komandas (Zr.
2 pav.). Grupiy nariai buvo i§ jvairiy pasaulio Saliy. Moks-
linés-medicininés grupés atliko kasdienius sportininky
steb&jimus, ripinosi treniruotés proceso veiksmingumu,
atsigavimo pagreitinimu, daré biocheminius, fiziologinius
ir biomechaninius tyrimus, analizavo atgalinj rysi.

Centrinio sporto dispanserio aptarnaujantis perso-
nalas buvo i$pléstas nuo 100 iki 150 Zmoniy, jei kartais
sportininkai susirgty ar gauty trauma. Dauguma perso-
nalo — sporto medicinos gydytojai, gave iSsilavinima
JAV. Kinija ir JAV sudaré sutartj, pagal kuria JAV sporto
medicinos lyderiai atvykdavo i Kinijg ir padédavo spres-
ti jvairaus sudétingumo uzduotis. Kiekvienoje grupéje
buvo apie 20 profesionaly ir artimy sportui Zmoniy, kurie
uzsitarnavo sportininky pagarba ir pasitikéjima.

Mes visada pabréziame, kad svarbiausia — komandos
poreikiai, o ty poreikiy nustatymas — veiksmingos aprii-
pinimo sistemos sukiirimo raktas.
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Sportininky olimpieCiy medicininio apriapinimo
laisvieji (Zalieji) kanalai. Sportininkai olimpieéiai kas-
dien lankési profesoriy gydymo kabinetuose (profesio-
naliuose gydymo kabinetuose) vieninteléje tokio profilio
ligoningje (Pekino sporto medicinos ligoningje), kurios
pastatyma rémé Kinijos olimpinis komitetas ir kuri buvo
pastatyta didelio treniruo¢iy komplekso teritorijoje Pe-
kine. Tai buvo daugiau kaip 600 sportininky pagrindi-
né rengimo bazé. Sportininkai buvo tikrinami naujausia
aparatiira, buvo atlickami jvairtis naujausi testai. Tokio
lygio sportininkai rengdamiesi olimpinéms zaidynéms
gali turéti jvairiy medicininiy problemy. Mes turime biiti
pasiruosg iSspresti jas visas.

Siuolaikinés olimpiniy komandy, besirengiandiy
olimpinéms Zaidynéms, apriipinimo technologijos. Ren-
giantis 2008 m. olimpinéms Zaidynéms buvo biitina pa-
naudoti naujausius Siuolaikinés technikos ir mokslo lai-
méjimus. Aptarsim keleta kai kuriy rinktiniy, besirengian-
¢iy Pekino olimpinéms zaidynéms, mokslinio-techninio
apriipinimo pavyzdziy.

« Tradiciné medicina ir techninio komandy apripini-
mo analizé

Mes turéjome daug pranasumuy dél ilgaamzés Kini-
jos medicinos. | olimpiniy komandy rengima didelj in-
délj idéjo Kinijos tradicinés medicinos specialistai, kurie
naudojo augalinés kilmés vaistus, Kinijoje vartojamus
tikstantmegius. Cia dalis misy jégos.

+ Darbas kovojant su dopingu

Sukurtas antidopingo nutarimas ,,Vienas prie vieno®.
Darbas $ia kryptimi 100 % garantuotas moksliniu ir me-
dicininiu apripinimu. Veiksmingas dopingo kontrolés val-
dymas.

« Motyvacijos skatinimas ir Svietimo programa: asme-
ninés sékmés ir visos tautos s€kmés motyvacija keiéiasi
priklausomai nuo tiek lyderiy, tiek ir kiekvieno Zmogaus
Svietimo programy progresavimo.

+ Medicininio apripinimo sistema olimpiniy Zaidyniy
metu apéme:

— Pekino municipalinj sveikatos biura;

— medicininio palaikymo grupe;

— prevencinés reikSmés kontrolés skyriy;

— Pekino municipalinj sveikatos kontrolés instituta.

Buvo sukurta sistema, kuri padéty apsaugoti spor-
tininkus nuo susirgimy rimtomis infekcinémis ligomis
visy olimpiniy zaidyniy metu. Plati, keliy pakopu, ne-
turinti analogo sistema garantavo kiekvienam pacientui
laiku suteikiamas veiksmingas greitosios pagalbos ir me-
dicinos paslaugas.

Rengdamasis Zaidynéms Pekino municipalitetas su-
kuré medicininj servisa, kuri sudaré:

— 24 istaigos, dirbancios ligy prevencijos ir kontrolés
srityje;

— 22 sanitarinés stebéjimo istaigos;

— greitosios pagalbos komandos, kurios buvo apri-
pintos naujausia aparatiira ir kuriose dirbo 626 {vairaus
profilio specialistai;

— 40 greitosios pagalbos komandy, turin¢iy 200 dar-
buotoju.

Specialiai komandy medicininiam apriipinimui olim-
pinése zaidynése dirbo:

— 165 greitosios pagalbos stotys;

— 1794 medicinos darbuotojai;

— 385 greitosios pagalbos masinos;

— 803 greitosios pagalbos darbuotojai, kurie dirbo
visy olimpiniy varzyby ir treniruo¢iy metu ir t. t.

Pekino olimpines zaidynes aptarnavo 3223 medicinos
darbuotojai.

Taigi, Siuolaikiné mokslinio ir medicininio apriipini-
mo sistema leido Kinijos komandai sékmingai pasirodyti
XXIX olimpiados zaidynése ir uztikrinti kokybiSka me-
dicinos tarnyby darba.

Vu Khau

Valstybinio kiino kultiiros instituto profesorius,
Pekinas, Kinija

Perspausdinta i§ ,,Nauka v olimpijskom sporte*,
2009 m. Nr. 2, p. 3-6.

P S.

Nenuspéjama Kinija Pekino olimpinése Zaidynése pri-
bloské pasauli savo sportine galybe. Kinijos sportininkai
uzgozé ilga laika karaliavusias Salis. Galutinéje rikiuotéje
Kinija uzémé pirmaja vieta — ji iSkovojo 51 aukso, 21 si-
dabro, 28 bronzos medalius, JAV buvo antra — 36 aukso,
38 sidabro, 36 bronzos medaliai, Rusija — tre¢ia — 23 auk-
s0, 21 sidabro, 28 bronzos medaliai. Kokig sistema sukii-
ré kinai, kad uzvaldyty pasaulio sporto auk§tumas?

Pirmiausia — kinai sukiiré specializuoty ir internati-
niy mokykly sistema, kuriose griez¢iausiomis salygomis
ugdomi didieji sportininkai. Tose istaigose komfortas,
maitinimas ir medicininis apriipinimas — fantastinis. Vi-
soje Salyje vyksta nuolatinis mokslinis ieSkojimas, kaip
patobulinti jaunojo sportininko parengtumg. Rengiant
jaunuosius profesionalius sportininkus taikoma Pitago-
ro teorema: dviejuy statiniy kvadraty suma lygi izambi-
nés kvadratui. Talenty paieskos programa ir talentingy
sportininky rengimo sistema — statiniai, jzambiné — cen-
tralizuotas rengimas, bet pakeltas ne kvadratu, o kubu.
Kasdien, SeSias dienas per savaiteg, po trejas pratybas per
diena. Sportiniai prietaisai, sporto salés — patys moder-
niausi, Siuolaikiskiausi. Tokia realybé rengiant Kinijos
profesionalius jaunus sportininkus.

Antra — puikus medicininis apriipinimas, naudojamos
visos pazangiausios rengimo technologijos, nes prasidéjo
nedopinginio sporto atgimimas, kuris reikalauja kosmi-
niy pinigy. Netradicinei Kinijos medicinai niekas negali
prilygti pasaulyje. Mes Zinome tik apie ledkalnio vir§tng.
Akupunktiira, specialusis masazas, gydymas ir jégy at-
gavimas zolelémis. [ tuos sporto centrus labai kruopséiai
atrenkami ekstrasensai ir liaudies gydytojai.

Trecia — visi Kinijos Zmonés zino, kad didysis kiny
sportininkas, ypa¢ olimpinis ¢empionas, uzkopgs ant
pjedestalo, tapo Kinijos didvyriu ir apriipinamas visam
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gyvenimui. Todél nesunku suprasti, su kokiu jnirsiu ty
centry auklétiniai treniruojasi.

Ketvirta— kurdami sportininky rengimo technologijas
dirba didziausieji moksliniai tyrimy institutai ir labora-
torijos. Tai milziniski pinigai. Antidopingo tarnybos irgi
nesnaudzia, padeda aptikti nemazai dopingo preparaty,
kuriuos anks¢&iau rasti buvo beveik nejmanoma. Sias pa-
slaptis kinai saugo, svetima akis ¢ia nereikalinga, trene-
riai savo technologijuy paslap¢iy negarsina. Taciau ,,slapta
ginkla“ kinai turi, nes sugeba olimpinése Zaidynése lai-
méti 80 procenty apdovanojimy.

Tiesiog Kinija yra labai didelé¢, o joje gyvena daugiau
nei milijardas Zzmoniy. Pekino olimpinése zaidynése pa-
skelbtas $iikis ,,Vienas pasaulis ir viena svajoné“ — tai
naujos ateities zvalgus suvokimas pasauliui ir kiekvienai
pasaulio valstybei. Svajoné i§ tiesy viena, bet pasauliai —
skirtingi. O gal tai — i8vis iliuzija. Pasaulio atlety gali-
mybés olimpinése zZaidynése nenuspéjamos, ju didéjimas
toliau tgsiasi. Potencialios Zmogaus galios nepaprastai

didelés ir artimiausiais metais bus pasiekiami nauji pa-
saulio rekordai. Pasaulio rekordas — sportininko fiziniy
galimybiy, jo laiméjimy simbolis, Simtyjy ir net tikstan-
tyju sekundés daliy ir milimetry ,,medzioklé* — neatski-
riama olimpiniy zaidyniy dalis. Kaip ir penki tarpusavyje
susipyng olimpiniai Ziedai.

Geriausi Lietuvos treneriy protai yra paras¢ pasau-
linio lygio treniravimo izvalgu, kurios biitinos Lietuvai
igyvendinant permainas. Lietuvos sportininky laiméjimai
olimpinése Zaidynése — tai tautos atmintis, iS jos tauta se-
miasi jégu, dvasinés stiprybés. Cia jos gyvybingumo $a-
knys ir stiprybés Saltinis. Trenerio, mokslininko, mediko,
vadybininko ugdymas — visos tautos problema. Olimpi-
nis sportas — tai mokslas ir menas, sportininko talentas ir
trenerio nauja kiirybiSka darbo technologija, pasididzia-
vimo savo valstybe jausmas — atrama sporto ateiciai, at-
sakomybé rengiantis Londono olimpinéms Zaidynéms.

Parengé prof. habil. dr. P. Karoblis,
dr. E. Kemeryté-Riaubiené

XYV Europos sporto mokslo kolegijos (ESMK) kongresas

S. m. birzelio 23-26 dienomis saulétosios Turkijos
Vidurziemio juros pakrantéje esancioje Antalijoje vyko
XV Europos sporto mokslo kolegijos kongresas. Kas-
metiniai ESMK kongresai — reik§mingi ivykiai pasaulio
sporto mokslo raidoje, apibendrinantys moksliniy tyrimy
ne tik Europos valstybése, bet ir kitose pasaulio Salyse re-
zultatus. Be abejo, produktyviausi buvo Anglijos moks-
lininkai. ESMK kongresuose pastebimas désningumas —
artéjant olimpinéms zaidynéms suaktyvéja biitent tos
Salies, kurioje vyks olimpinés zaidynés, mokslininkai.
2007 ir 2008 metais vykusiuose kongresuose buvo gau-
sus Kinijos mokslininky antpliidis. Siame kongrese, be
minéto gausaus Jungtinés Karalystés mokslininky skai-
¢ius, 1 Turkija atvyko gana daug Brazilijos sporto mokslo
atstovy. Kartu labai nustebino gausus Irano, kaimyninés
Turkijos Salies, atstovy skaicius, ko ankstesniuose kon-
gresuose nebidavo.

Siy mety ESMK kongreso pagrindiné tema buvo
»Sporto mokslas kultiiriniame kontekste*. Sporto vai-
dmuo yra svarbus pasaulio tauty ir kultiiry pazinimui,
ikvepia glaudesniam skirtingy Saliy ir tauty kontaktui.
Gilia istoring praeitj turinéios Turkijos zeméje, kurioje
susitinka skirtingy Zemyny kultiira, religija, vykstancio
kongreso pagrindiné tema simbolizavo sporto mokslo ir
kulttiros vienove.

Moksling kongreso programa sudaré per 1400 prane-
Simy santrauky, gauty i§ 57 pasaulio Saliy, $ios santrau-
kos buvo atrinktos po atidaus ESMK ir lokalaus moks-
linio komiteto recenzavimo. [vyko keturios plenarinés
sesijos, ju temos: ,,Fizinis aktyvumas ir sen¢jimas®, ,,Fi-
zinio aktyvumo jtaka reguliuojant apetita”, ,,Judesiy igi-
dziy formavimas sportingje ir fizingje veikloje®, ,,Didelio
meistriSkumo sportininky rengimo optimizavimas*®.

Kongreso metu jvyko 36 simpoziumai su kviestiniais
pranes¢jais, 61 Zodiniy praneSimy sesija ir 6 stendiniy
praneSimy sesijos, kuriose buvo pristatyta 930 stendy.
Pranesimus kongrese skaité garsis profesoriai A. Wagen-
makeris, A. Jeukendrupas, M. Williamsas, M. Gleesonas
(Anglija), E. Miuleris (Austrija), M. Kjaeris, F. Dela (Da-
nija), H. Van Praag (JAV), P. Komi (Suomija), P. Nius-
holmas (Airija), R. Meeusenas (Belgija), P. Bartsch (Vo-
kietija) ir kt.

Kongreso metu vyko jaunyju mokslininky konkur-
sas, kurio tikslas — skatinti jaunus gabius mokslininkus
pasirinkti mokslininko kelig. Maloniai nuteiké jaunyju
mokslininky — konkurso dalyviy — mokslinis rastingu-
mas, ju darby ir pranesimy kokybé. Kaip visada, pinigi-
niais prizais apdovanota po 10 geriausiyjy jaunyjy zodi-
niy ir stendiniy prane$imy autoriy. Jaunyjy mokslininky
konkurso nugalétoju tapo S. Bailey (Anglija), skaitgs
pranes§ima apie maistiniy nitraty veiksminguma fiziskai
aktyviy asmeny raumeny pajégumui. Geriausiu stendiniu
pranes§imu buvo pripazintas O. Witardo (Anglija) darbas
apie baltymy poveiki nuotaikai ir i§tvermei intensyviai
sportuojant. Pagrinding vieta moksliniy prane$imy tema-
tikoje, kaip ir visada, uzémé darbai, nagrinéjantys sporto
fiziologijos, biochemijos, mikrobiologijos, sportininky
mitybos, treniruotés technologijos, biomechanikos, spor-
to medicinos, fizinio aktyvumo ir sveikatos problemas.

Siais metais kongrese dalyvavo ir savo moksliniy ty-
rimy rezultatus pristaté ir 10 Lietuvos sporto mokslinin-
ku. LKKA prof. A. Skarbalius ir jo doktoranté G. Onu-
saityté nagrinéjo didelio meistriSkumo rankininkiy ren-
gimo problemas, prof. A. Stasiulis ir L. Dubininkaité
(LKKA) — anaerobinio kruvio itaka organizmo funkci-
néms sistemoms. Dr. T. Venskiinas ir kt. (LKKA) skaité
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praneSima, kuriame nagringjama, ar fiziniai krtiviai, su-
keliantys raumeny pazeida, siejasi su genotipu AKTN3.
K. Zaic¢enkoviené (LKKA) kalbéjo apie nuosekliai didi-
namy kriiviy itaka koju raumeny EMG. Kongrese prane-
Simus t. p. skaité: 1. Valantiniené (LKKA) — apie sporto
vadybininky kompetencijos problemas, 1. Tilindiené ir
kt. (LKKA) — apie prievartos poveiki sportuojantiems ir
nesportuojantiems bei rizikos grupiy asmenims, E. Ra-
kauskiené (LKKA) — apie paaugliy fizinio aktyvumo po-
kycius taikant trumpas pedagogines konsultacijas. VPU
atstovai prof. K. MilaSius kartu su bendraautoriais prof.
R. Dadeliene, prof. A. Raslanu, doc. L. Tubeliu kongrese
pristaté darba apie sportininky vartojamy maisto papildy
veiksminguma.

Taigi, visas 4 kongreso dienas viré karSta moksli-
ninky diskusija, vyko naujausios Siuolaikiniams sporto

tyrimams reikalingos jrangos ir aparatiiros prezentacija,
Ivairiy maisto papildy gamybos firmy produkcijos degus-
tacija, mokslininkai gyvai doméjosi naujausios moksli-
nés literatiiros ekspozicija.

Viena 1§ paskutiniy kongreso sesijy buvo skirta ESMK
kiiréjo ir puoselétojo prof. Tomo Reilio, mirusio prie§ me-
tus, atminimui pagerbti. Buvo apZvelgtas jo gyvenimo ke-
lias, ivertintas gausus mokslinis palikimas. Gaila, kad jis
nesulauké kity mety, kai jo gimtajame Liverpulyje, Tomo
Moro universitete, vyks XVI ESMK kongresas, o 2012
metais kongresas atkeliaus | Europos $irdj — Briuselj.

Prof. Kazys MilaSius

Lietuvos sporto mokslo tarybos narys,
VPU Sporto metodikos katedros vedéjas,
Sporto mokslo instituto direktorius
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INFORMACIJA AUTORIAMS

Zurnalui pateikiami originaliis, neskelbti kituose
leidiniuose straipsniai, juose skelbiama medziaga turi
buti nauja, teisinga ir tiksli, logiskai iSanalizuota ir
aptarta. Mokslinio straipsnio apimtis — iki 12—15 pus-
lapiy (skaiciuojant tekstq, paveikslus ir lenteles).

Straipsniai skelbiami lietuviy ir angly kalbomis
su issamiomis lietuviy ir angly kalby santraukomis.

Du rankrascio egzemplioriai ir diskelis arba
kompaktinis diskas siunciami zZurnalo ,,Sporto
mokslas “ atsakingajai sekretorei dr. E. Kemerytei-
Riaubienei Siuo adresu:

Lietuvos olimpiné akademija

p.d. 1208

LT-01007, Vilnius ACP

Gaunami straipsniai registruojami. Straipsnio ga-
vimo data nustatoma pagal Vilniaus pasto Zymeklj.

Straipsnio struktiiros ir jforminimo reikalavimai:

AntraStinis puslapis: 1) trumpas ir informaty-
vus straipsnio pavadinimas; 2) autoriy vardai ir
pavardés, mokslo vardai ir laipsniai; 3) institucijos,
kurioje atliktas tiriamasis darbas, pavadinimas;,
4) autoriaus, atsakingo uz korespondencijq, susiju-
siq su pateiktu straipsniu, vardas, pavardé, adresas,
telefono (fakso) numeris, elektroninio pasto adre-
sas, 5) visy bendraautoriy mokslinés darbo kryptys
ir elektroniniai adresai.

Santrauka (ne maziau kaip 400 Zodziy) lietuviy
ir angly kalbomis. Santraukoje nurodomas tyrimo
tikslas, objektas, trumpai aprasoma metodika, pa-
teikiami tyrimo rezultatai ir isvados.

RaktaZodZiai: 3-5 informatyviis Zodziai ar frazes.

Ivadas (iki 300 zodziy). Jame nurodoma tyrimo
problema, aktualumas, istirtumo laipsnis, Zymiausi
tos srities mokslo darbai, tikslas. Skyriuje cituojami
literatiiros Saltiniai turi turéti tiesioging rysi su eks-
perimento tikslu.

Tyrimo metodai. Aprasomi originaliis metodai
arba pateikiamos nuorodos i literatiiroje aprasytus
standartinius metodus. Tyrimo metodai ir organiza-
vimas turi biti aiskiai isdéstyti.

Tyrimo rezultatai. ISsamiai aprasomi gauti re-
zultatai, pazymimas jy statistinis reikSmingumas,
pateikiamos lentelés ir paveikslai.

Tyrimo rezultaty aptarimas ir iSvados. Tyrimo
rezultatai lyginami su kity autoriy skelbtais duome-
nimis, atradimais, jvertinami jy tapatumai ir skir-
tumai. Pateikiamos aiskios ir logiskos isvados, pa-
remtos tyrimo rezultatais.

Literatiira. Literatiiros sqrase cituojama tik pu-
blikuota moksliné medziaga. Cituojamy literatiiros
Saltiniy turi biti ne daugiau kaip 15. Literatiiros
sqraSe Saltiniai numeruojami ir vardijami abéce-
lés tvarka pagal pirmojo autoriaus pavarde. Pirma
vardijami Saltiniai lotyniskais rasSmenimis, paskui —
rusiskais.

Literatiiros apraso pavyzdZiai:

1. Bekerian, D. A. (1993). In search of the typical
eyewitness. American Physiologist, 48, 574-576.

2. Staras, V., Arelis, A., Venclovaite, L. (2001).
Lietuvos motery irkluotojy treniruotés vyksmo ypa-
tumai. Sporto mokslas, 4(26), 28-31.

3. Stonkus, S. (Red.) (2002). Sporto terminy zo-
dynas (Il leid.). Kaunas: LKKA.

Straipsnio tekstas turi buti iSspausdintas kom-
piuteriu vienoje standartinio (210x297 mm) balto
popieriaus lapo puséje ,, Times New Roman * sriftu,
12 pt, per du intervalus tarp eiluciy. Puslapiai turi
biiti numeruojami virsutiniame deSiniame kraste,
pradedant antrastiniu puslapiu, kuris paZymimas
pirmuoju numeriu.

Straipsniai, pateikiami diskelyje ,,Floppy 3,5
arba kompaktiniame diske, turi biiti surinkti A4 for-
matu. Skenuoty paveiksly pavadinimai pateikiami
po paveikslais surinkti ,, Microsoft Word for Win-
dows* programa. Paveikslai Zymimi eilés tvarka
arabiskais skaitmenimis, pavadinimas rasomas po
paveikslu, spausdinami ant atskiry lapy. Paveikslai
pateikiami tik nespalvoti.

Kiekviena lentelé privalo turéti trumpq antraste
ir virs jos pazymeétq lentelés numeri. Visi paaiskini-
mai turi biiti tekste arba trumpame priede, iSspaus-
dintame po lentele. Lentelés spausdinamos ant ats-
kiry lapy, per pusantro intervalo tarp eiluciy.

Paveikslai ir lentelés, padaryti ,, Microsoft Exel
for Windows *“ programa, neturi biiti perkelti i pro-
gramq ,, Microsoft Word for Windows “, jy vieta teks-
te turi biiti nurodyta kairéje parastéje piestuku.

Neatitinkantys reikalavimy ir netvarkingai pa-
rengti straipsniai bus grqzinami autoriams be jver-
tinimo.

Kvieciame visus bendradarbiauti ,, Sporto moks-
lo ““ Zurnale, skelbti savo darbus.

Prof. habil. dr. Povilas KAROBLIS
,,Sporto mokslo “ Zurnalo vyr. redaktorius
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INFORMATION FOR AUTHORS

General information:

The articles submitted to the journal should con-
tain original research not previously published. The
material should be new, true to fact and precise, with
logical analyzis and discussion. The size of a scientific
article — up to 12-15 printed pages.

The articles are published both in the Lithuanian
and English languages.

Two copies of the manuscript and floppy disk or
compact disc should be submitted to the Executive
Secretary of the journal to the following address:

Dr. E. Kemeryté-Riaubiené, Executive Secretary of
the journal ,,Sporto mokslas *

Lithuanian Olympic Academy

p.d. 1208

LT-01007, Vilnius ACP

Lithuania

All manuscripts received are registered. The date
of receipt by post is established according to the post-
mark of the Vilnius post-office.

Requirements for the structure of the article:

The title page should contain: 1) a short and infor-
mative title of the article; 2) the first names and family
names of the authors, scientific names and degrees; 3)
the name of the institution where the work has been
done; 4) the name, family names, address, phone and
fax number, E-mail adress of the author to whom cor-
respondence should be sent, 5) E-mail adresses and
scientific characteristics of all the authors.

Summaries with no less than 400 words should be
submitted in the Lithuanian and English languages.
The summary should state the purpose of the research,
the object, the brief description of the methodology,
the most important findings and conclusions.

Keywords are from 3 to 5 informative words or ph-
rases.

The introductory part (not more than 300 words).
1t should contain a clear statement of the problem of
the investigation, the extent of its solution, the most
important papers on the subject, the purpose of the
study. The cited literature should be in direct relation
with the purpose of the experiment in case.

The methods of the investigation. The original
methods of the investigation should be stated and/or
references should be given for standard methods used.
The methods and procedure should be identified in suf-
ficient detail.

The results of the study. Findings of the study
should be presented comprehensively in the text, tables
and figures. The statistical significance of the findings
should be noted.

The discussion of the results and conclusions of the
study. The results of the study should be in relationship
and relevance to published observations and findings,
emphasizing their similarities and differences. The con-
clusions provided should be formulated clearly and logi-
cally and should be based on the results of the research.

References. Only published scientific material
should be included in to the list of references. The list
of references should not exceed 15 sources. References
should be listed in alphabetical order taking account
of the first author First references with latin charac-
ters are listed, and then — slavic.

Examples of the correct references format are as
follows:

1. Bekerian, D. A. (1993). In search of the typical
eyewitness. American Physiologist, 48, 574-576.

2. Neuman, G. (1992). Specific issues in individu-
al sports. Cycling. In: R. J. Shepard and P.O. Astrand
(Eds.). Endurance in Sport (pp. 582-596). New-York.

3. Dintiman, G., Ward, B. (2003). Sports speed (3rd
ed.). Champaign: Human Kinetics.

The text of the article must be typed on white stan-
dard paper (210x297 mm), with a character size at 12
points, font — “Times New Roman”, 2,0 line spaced,
with margins being: 2 cm on the left, right, top and at
the bottom.

Once the article is supplied in a floppy disk “Flop-
py 3,57 or a compact disk it must bear A4 format The
titles of the scanned figures are placed under the fi-
gures, using ,,Microsoft Word for Windows *“ program.
All figures are to be numbered consecutively giving the
sequential number in Arabic numerals, giving the title
under the figure, printed on separate sheetes of paper.

Each table should have short name and number in-
dicated above the table. All explanations should be in
the text of the article or in the short footnote added to
the table. The abbreviations and symbols given in the
tables should coincide with the ones used in the text
and/or figures.

Once produced by “Microsoft Exel for Windows”
program, figures and tables should not be transfered to
“Microsoft Word for Windows” program. The location
of the figure should be indicated by pencil in the left
margin of the text.

The manuscripts not corresponding to the require-
ments and/or inadequatly prepared will be returned to
the authors without evaluation.

The journal ,,Sporto mokslas* is looking forward
to your kind cooperation in publishing the articles.

Prof. Dr. Habil. Povilas KAROBLIS
Editor-in-Chief, Journal “Sporto mokslas” (“Sport Science”)
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