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PABHOTEXA KAO ®AKTOP YCIIEXA ¥V BEXBABY HA IT'PEJIU

Caorcemax

[Toctu3ame BPXYHCKHUX pe3ysTaTa y JKEHCKO] CIOPTCKO] TMMHACTUIIM 3aBUCH O]
BenuKor Opoja ¢akropa. Kako je rpena jemHa ol 4eTHPHU CIpPaBE KEHCKOT THMHACTUYKOT
BHIIIe00ja, HEOIIXOIHO j€ YTBPAUTH (haKTOope KOjU Cy OJ MPECYMHOT 3Havyaja KO IMOCTHU3amba
BPXYHCKHX pe3yiTaTa Ha OoBOj cmpaBu. [Iperiienom mcTpakuBama yTBphEHO je ja ce Maiu
Opoj ucTpaxupama 0aBU OBUM IpoOIEMOM, TOCeOHO y MitajuM y3pacHUM KaTeropujama.

OCHOBHHM TIpEeIMET OBOT HCTPAKUBama jeé CHOCOOHOCT pPaBHOTEXKE Ka0 MPECYIHOT
¢dakTopa mpu mocTu3amy ycnexa Ha rpend. OcuM Tora, NeUHHCAH je TEOPETCKH MOIEI
PaBHOTEXKE KOJ MJIaJIuX TMMHAacTHYapku. McrpaxuBame je 00yxBaTHiio 47 TUMHACTUYAPKU
KOje Cy YydYecTBOBaJie Ha TypHUPY ,Jlaza Kpctuh m Mapuna I[lemaroBuh®, oapxkanom
neuem6Opa 2012. ronune, y HoBom Cany.

OO0pana mosmataka u3BpIIeHa je momohy cratuctuukor mporpama SPSS Bepsuje 20.0.
3a cBaky BapMja0ily NpUKa3aHU Cy OCHOBHU LEHTPAJHU U AMCHEP3MOHM IMapaMeTpH, a
HOPMaJIHOCT AucTpuOynuje tectupana je nomohy Komamoropos - CMmupHOB Tecta. Y ckiaay
ca XumoTe3ama npuMemeHe cy: PakTopcka aHanm3a — 3a YIBphuBame CTPYKType Hoapydja
PaBHOTEXKE; PErpecHOHa aHAJIN3a — 3a MPEIUKIHU]y YyTHIaja paBHOTEXE Ha U3BOleme cacTaBa
Ha Tpelu Ha OCHOBY pe3yiTaTa TecTHpama. Pa3nuke u3Mel)ly apUTMETHUKHMX CpeauHa
TecTUpaHe cy t-tectom.

DakTOPCKOM aHAM30M €KCTpaxoBaHa cy Tpu (akropa: ¢pakmop cneyughuune
pasHomedice, akmop onwime cmamuuke pagHomedce U Hakmop onwime OUHAMUYKE
pasnomedice, Koju objanrmanajy 60% ykymHor BapujabuinuTera.

[TupconoBuM Koe(UIMjEeHTOM Kopesaluje yTBpheHe Cy CTaTUCTHYKM 3HayajHe
penamnuje u3mehy Bapujadbau cnenupuIHe TUHAMUYKE UM CTaTUYKE PaBHOTEXKE M BapHjalIIn
ycriexa Ha TpeJid, aHTPOIIOMETPHje U PABHOTEXkKE; AaHTPOIIOMETPHj€ M BEPTUKAIHOT CKOKa, KAo
Y paBHOTEXE U BEPTUKAIHOT CKOKa, Ha HUBOY 3HauajHocTH P< .01.

PerpecroHoM aHanmm3oM yTBpheH je CTaTUCTHYKM 3HadajaH yTHUIlA] ceTa Bapujaliu
pPaBHOTEXE, aHTPOMIOMETPH]E€ M BEPTHUKATHOT CKOKa (MPEIUKTOPCKUX BapujaliI) Ha ycrex Ha

rpenu (KpuTepujymMcKa Bapujadia).



[Ipumenom T-Tecta 3a Mane He3aBUCHE y30pKe, YTBPH)EHO je /1a MOCTOje CTATUCTUUKI

3HaYajHE paslIuKe y TECTUpaHUM Bapujadiama, usmehy | u |l kareropuje ruMHacTHUAPKH.

Hayunu nonpuHoc oBOr UCTpaxkuBama oriena ce y AepuHucamy TeOPETCKOr MOJIena
paBHOTEXKE Ha TpeAu KOJA MIIAJNX THUMHACTHYapKH, Kao M yTBphUBamYy ynaena u3aOpaHux
Bapujablii paBHOTEXKE, AHTPOIMOMETPUjE M CEKCIUIO3UBHE CHAre HOTY KOJ MIIauX

THMMHACTHU4YapKHu.

Kibyune peumn: Cnopmcka eumnacmuxa, Cmamuyka pasHomedicd, OUHAMUYKA

paesrnomeosica, Momopudke cnoco6Hocmu, 6EPMUKANIHU CKOK
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BALANCE AS A FACTOR OF SUCCESS IN THE EXERCISE ON THE
BALANCE BEAM

Summary

Achieving the best results in Women's Artistic Gymnastics depends on many factors.
The balance beam is one of the four apparatus in women's all-around competition, and it is
necessary to identify the factors that are crucial in achieving the best results on this apparatus.
A review of the literature showed that a small number of studies dealing with this problem,
especially in the younger age categories of gymnasts.

The main aim of this research is to define the model of balance as a factor of success
in practicing on the balance beam in young categories of gymnasts. The research included 47
gymnasts, participants of the "Laza Krstic and Marica Dzelatovi¢" competition, held in
December 2012 in Novi Sad.

Data analysis was performed using SPSS statistical software version 20.0. For each
variable are shown the main central and dispersion parameters, and the normality of
distribution was tested using the Kolmogorov-Smirnov test. In line with the hypotheses we
applied: Factor analysis - to determine the structure of the balance area; regression analysis -
to predict the impact of the balance of the composition on the performance of the beam based
on test results. There was a general and reliable testing of the dynamic balance, as well as a
vertical jump, so that the tests are recommended for use in practice. Differences between
means were tested by t-test.

Factor analysis extracted three factors: factor of specific balance, factor of general
static and dynamic balance factor, explaining 60% of the total variability.

Pearson correlation coefficients were found statistically significant relationships
between the variables of specific dynamic and static balance and variables of success on the
beam, anthropometry and balance; anthropometry and vertical jump as well as balance and
vertical jump, at the significance level of p <.01.

Regression analysis revealed a statistically significant correlation between sets of
variables balance, anthropometry and vertical jump (systems of predictor variables) on the

success of the beam (criterion variable).



By applying the t-test for small independent samples, it was found that there were
statistically significant differences in tested variables, between categories | and Il of
gymnasts.

The scientific contribution of this research is defineing a theoretical model of the
balance on the balance beam in young gymnasts, as well as determining the share of selected
variables balance, anthropometry and explosive leg strength in young gymnasts. Based on
this research it is possible to implement better methods of planning, programming and control
of the training process on the beam, and also the data will be used by coaches to achieve

better results in future competitions.
Keywords: Gymnastics, static balance, dynamic balance, motor skills, vertical jump
Scientific field: Sport and Physical Education

Specialized scientific field: Sport

UDK number and classification: S 273, Physical education, Motor Learning, Sport.
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1 YBOJ

['MMHACTHYKH TPEHWHT TIO3UTUBHO YTHYE Ha Pa3BOj paBHOTEXe W oMoryhaBa ckopo
CaBpIICHY CTAaOMIIHOCT, YaK M y TemkuMm ycioBuma (Atilgan et al., 2012). [Toctoje Gpojam
(bakTOpy KOjU yTHYYy Ha pPABHOTEXKY, a HAJBAXKHHUJHU Cy TeHETCKa ojapeheHocT, crame
BeCTHOYJapHOT amapara, y3pacT, MOBPIIMHA OCJIOHIIA, BUCHHA TEXHWIITA Teja, OpOojHOCT
MOTOPUYKHX HaBHKa, TPEHUPAHOCT, CHAara, KOOPJMHAIMja, THIIKOCT, €MOTHBHO CTambe

(Kayapnar, 2011), 3amop mummha (Cetin et al., 2008).

PaBHOTeXa, 33jeIHO ca OCTAIMM MOTOPHYKHUM CIIOCOOHOCTHMA, UMa 3HA4YajHY YJIOTY
y YCIEINIHOM H3BOhCHY CIOPTCKUX BEIITHHA, KA0 M y MPEIUKIHUjH CIOPTCKUX IOBpena
(Sabin et al., 2010). ITorennujasine Be3e m3Mel)y paBHOTEke W TOBpena pasyiaTHpaie Cy
noBehaHNM HMHTEpECOBaEM 3a Pa3BHjarkbe MHCTpyMEHaTa (TECTOBa, 3a/1aTaka, BEXKOM) KakKo
Ou ce pa3BWIM IIPOrpaMu 3a MoOO0JbIIAkE PABHOTEKE U CMAakUO Pe3UK of moBpena (Sabin et
al., 2010; Zech et al., 2010). TpeHHHT paBHOTE)KE Ce KOPUCTH KAO [I€0 PeXaOUIUTAIIMOHOT

IporpaMa HakoH MOBpe/ia CKOYHOT U KoseHor 3rio00a (Hrysomallis, 2007).

PaBHOTE)2a je OuTaH (pakTOp ycmexa y MHOTHM CHOPTOBHMMA, Me)yTUM, y CIIOPTCKO]
TUMHACTUIIM OHA TPEJCTaB/ba jeJaH O]l Haj3HA4YajHUJUX (aKkTOpa YCIEIIHOCTH, jep YaK U
MUHUMAJTHO HapyllaBamke CTAOMIHOCTH YTHYE Ha KOHAYHY OlleHy. Majo je HcTpakuBama
KOja TOBE3Y]y CIIOCOOHOCT PAaBHOTEXE Ca YCHEXOM y H3BONEHY CIIOKEHMX TMMHACTUYKUX
BexOM U cacraBa. Y Hajsehem Opojy HCTpakuBama paBHOTEXa KOJ TMMHAcTH4Yapa ce
yropel)yje ca paBHOTEKOM KOHTpoJiHe rpyre HecropTrcta (Asseman et al., 2008; Davlin,
2004; Vuillerme et al., 2001; Aydin et al., 2002; Carrick et al., 2007) wnu ca npyrum
cnopructuma (Bressel et al., 2007; Davlin, 2004).

I'pena, kao jeaHa oA Haj3aXTEBHUjUX IUCHMIUIMHA Y KEHCKOM BHUIIE0O]y 3aXTeBa
CIOCOOHOCT paBHOTE)XE Ha BUCKOM HUBOY, j€p MMa M3Pa3UTO CMamEHY MOBPIIMHY OCIOHLA
on 10 cM, Ha BucuHM je on 1.25 Merpa u myxuHe 5 Mmerapa. PaBHoTexa je BakHa 3a
n3BOheme CiioxeHnx akpobarckux BexOu (Panjan & Sarabon, 2010), anu u riecHUX BexOU
Koje cy obaBe3He y M3BOhemy TMMHACTUYKUX cacTaBa. JlepuHucame Mojiena paBHOTEKE Ha

rpei HEOMXOHO je Kako Ou ce JoNpHuHeNno yHanpehemy BexOama Ha OBOj IUCIUTLTUHH.
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1.1 Jlepununuja nojmoBa

« Cnoprcka TrHMHACTHMKA — TaKMHYapCcKa JHCHUIUIMHA, MOJHUCTPYKTYpPaTHOT
cajipkaja, alMKJIMYHOT TUTIA U BUIIEOOjCKOT KapakTepa ca U3PaKEHOM KOMIIOHEHTOM
cBecTpaHocTH (IecTo00j KOJ MyIIKapana M 4YeTBOpo0O] KOJ KeHa) U CTPOro

nedunncannm npaswimma (Ilerkosuh u cap., 2010);

« Code of Points - TlpaBuwinuk CBeTcke THMHACTHYKe (eaepaiuje 3a KEHCKY
CTIOPTCKY THMHACTHKY KOjH Je(UHHILIE CTATYT ¥ TEXHUYKA IPaBUiIa KOja ce KOPHUCTE
HAa WHTEPHAIMOHATHMM TaKMUYCHUMA; CaJpKW IpaBWia, 3aXTEBe, CBAIyalH]jy
BEXOH, TEPMHUHOJIOTH]Y, CUMOOJIe BEKOM U O0jallllkbelmhe cucTema olemuBama, FIG

(Csercka 'mmuactuuka dexaeparja, 2009-2012);

« FIG - (Cgsercka TI'mmuactuuyka @enepanmja) WHTepHaNUMOHANHA, Bojacha
opraHmsallyja 3a TMHMHACTHKY Koje ce Hana3u y llIBajuapckoj u obe3belyje craryt u
TEeXHWYKA TpaBWIa 332 HAIIMOHAJHA ¥ MHTEPHAIIMOHAIHA TAKMHUYEHA Y ITyOIUKAIH]H

[TpaBunnuk onewuBama (Code of Points);

. OnemuBame — BpCAHOBAKLE TMMHACTUYKOT CacTaBa OJf CTpAaHE CKCIICpara IMyTeM

apOuTpakHe OlleHe, MpUMEHOM [IpaBHIIHUKA O OLEHUBABY;

o IloBpmmHa ociioHUA - TOApYYje U3Mel)y cronana Win MOBPIIMHA TJIAa HA KOjO] CTOJH

crioptrcta (Panjan & Sarabon, 2010).

. HOCTypa - nonoxcaj OMJI0 KOT' CerMeHTa Tella Y OAHOCY Ha BCKTOP CHJIC 3aMJbUHC

Texe. Mepu ce yrioMm y onHocy Ha Beptukany (Winter, 1995);

. PaBHoTexka — crocoOHOCT yCIoCTaBJbakba U OJIprKaBamkba CTaOUIIHOT nonomaja TCIIa

(TTerxosuh, 2008, cTp. 94);

. Crarnuka paBHOTEkKA - CIIOCOOHOCT OoApiKaBama nonoxcaja TC1a Ca MUHHMAJIHUM

MOKpEeTHMa CerMeHara Tejia i onmTer neHTpa texuimTa tena (OCTT).

o JluHamMHYKa paBHOTEkKA je CIOCOOHOCT M3BOhEma 3a/aTraka WIM KpeTama JIOK Ce

oJIpKaBa CTAOMIIHA MTO3UITH]a Tea,
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CrnenuuyHu 3aXTeBH — NET NMPABIWJIHUKOM JeUHHUCAHA 3aXTeBa BpeaHocTH 1o 0.5
060710Ba KOje TMMHAcTU4apke yrpalyjy y cacraB Ha AMCUMILIMHAMA JIBOBHUCHUHCKU

pa3060j, rpena u naprep (yKymHo 2.5 6010Ba);

TaneHat — BUCKOK CTeneH HamapeHoctH 3a oapeheny akruHocT (IletkoBuh, 2008,

ctp. 29);

CHara — mpou3Boj cuie W Op3WHE KOjOM C€ Ta CHJla peajm3yje; CIOCOOHOCT
pa3Bujama MummhHe cuiie y cBpxy caBiahuBama Hekor ormopa (IlerkoBuh, 2008,

crp. 83);

Mopdoaomku craryc — OuojomKa ¥ (PU3UOIOIIKA OCHOBAa KOja TeHEepHIIe
MaHu(ecTaIjy aHTPOIIOMETPHUJCKUX KapaKTePUCTHKA, KA0 IITO Cy TeJIeCHAa BUCHHA U
Maca, OOMMH TpyTa ¥ €KCTPEMHUTETa, Ty)KUHE U JIeOJbUHE TyraukKuX KOCTH]Y, KOXKHH

Ha0OpH U JIp. Koju AeUHHUIIIE PAcT, pa3Boj U TelecHy rpal)y (KOHCTUTYIH]Y).

Countermovement jump (CMJ) — BepTHKaIHU CKOK KOME MPETXOIU Op30 KpeTame

Yy CYIIPOTHOM IIapBIy O CMEPa CKOKa, IOTUCKUBALE U OJIpas3.
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1.2 Cnoprcka ruMHaCTHKA

CropTcka THMHACTHKA j€ TMOJIMCTPYKTYPAIHH, KOHBEHIIMOHAIHU CIOPT y YHjO] CY
OCHOBHM KOMIUIEKCHA KpeTama, M3BE/ICHA Yy CKIAAy Ca €CTeTCKUM KPUTEPHjyMOM U CTPOTO
neuHucanuM npaBuirMa. Kao jenan ox 0a3sMuHUX CHOPTOBA, TMMHACTHKA MMa 3HAa4ajaH
yTHIa] Ha TpaHcopMallijy ICUXOCOMATCKOr cTaTyca jenuHke. Kapakrepuie je m3y3eTHO
OOraTCTBO M CIIOKEHOCT eJIeMeHara, pacnopel)eHux y CTPyKTYpHE Tpyme, y OKBHUDPY

TAKMHUYAapCKUX OAUCHUILIMHA.

FIG-a (CBercka rumMHacTHuka Qeneparyja) o0yxBara MyIIKy CIIOPTCKY THMHACTHKY,
KEHCKY CIIOPTCKY THUMHACTHKY, T€HEpaJHy THUMHACTHKY, pPHUTMHYKY T'MMHACTHKY,
TPaMIONMHY, aepoOuMK W akpobaTuky. JlMCHUIIIMHE MYIIKE CHOPTCKE THMHACTHKE CY:
napTep, KOl Ca XBaTajbkama, KpPyroBH, IPECKOK, pa300j M BPaTHUIIO, a KEHCKE: IPECKOK,

JTBOBUCHHCKH pa300j, rpena u maprep.

Crnoprcka TUMHAacTMKa Jj€ CHOPT BHUIIEOOJCKOT KapakTepa ca H3paXeHUM
KOMITOHEHTaMa CBECTPAHOCTH (11ecTO00] KO MYyIIIKapala u 4eTBopo00j KOJI )K€Ha) U CTPOTro
neduHucanuM mpasuinMa. [IpaBuna cy gepuHucaHa mpaBUIHUKOM CBETCKE TMMHACTUYKE
deneparmje (Code of Points) ca 1usbem perysucarma oOlelbHBamba Ha TakMUUekhUMa. CBETCKa
rumHacTiuka Qeaepanuja opopmibena je y Jlujexy (benruja) 1881. ronune u orBopuia je
yT UHTEPHALIMOHATHUM TaKMUYeHUMa. Ha Kpajy cBaKkor OJIMMITHjCKOT IIUKITyCa, IPaBUiIa ce
MeWajy U JONyHYjy Kako OW ce yHampeauiaa W pa3BuUiia CIIOPTCKAa THMHACTHKA. TOKOM
roAMHa MpaBUiIa C€ MEHajy U JONy’Yjy, YIVIAaBHOM IMoBehemeM TeXHHa ald yIMopeao ca
yHanpelemeM CHTYpHOCTH m3Bohjemsa KOMIUIEKCHMX U 3axTeBHHMX enemeHata (Cuk &

Karacsony, 2004).

[Tocnenmux roawHa, CHOPTCKA THUMHACTHKA WMa BEJIMKY TOIYJIapHOCT, KOja ce
JETHUM JIeJIOM TIPUITHCYje TOME IITO C€ y HajpaHUjeM y3pacTy NMouue ca TpeHHHroMm. Kao u
y OCTaJuM TaKMHUYapCKUM CIIOPTOBHUMA, M Y THMMHACTHIM CE€ BEJIMKA MNaXmba MOKIama
MeToAaMa HIeHTU(UKAIMje TaJeHaTa W MOCTHU3ama BPXYHCKUX pe3yaTaTa. ¥ OBE METOJE Ce
yOpaja mpuMeHa pasTuYuTUX (OU3NYKKX, (QYHKIHMOHATHUX W TICUXOJOMIKHX MEPHHUX
WHCTpYMEHATa, paad TPOIEHE CIIOCOOHOCTH M KapaKTePUCTHKE crmopTtucra. MoryhHOCT

NpeIuKIje MOHallaka W Jajber pa3Boja M HaIpeoBama TMMHAcCTHYapa OIHOCH C€ Ha
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cariefaBambe KakaB he IONpUHOC TPYKUTH oOpraHu3anuju (KiyOy, penpe3eHTaluju) Y

Hapezne ase, Tpu, ma u 10 roguna (LeUnes et al., 1999; Waples, 2003).

Ca rUMHAcCTUYKMM TPEHUHTOM C€ MOYHE-€ BeoMa paHo, Beh ca Tpu WM 4YeTUpH
TOAMHE, JIOK Cy JEBOjUMIle OJ MIeCT TOAWHA YKJbYUYEHE Y CHCTEM TaKMUYCHa WKOId
eumnacmuke. ITHTEH3UTET BexkOama U mocBeheHOCT TpeHHUHTy y HajMiahem y3pacty, Behu je
Hero y Behunu croprosa 3a miaze (Carrick et al., 2007). Cennopcka KaTeropuja moduibe ca
16 ronuna, nok Beh ca 20 ruMHacTHYApKe ce€ cMaTpajy ,.BeTepanuma‘. Jla Ou ce mocTurin
BPXYHCKH Pe3yJITaTH HEOIXOIHHU Cy TPEHWH3HU J[BA MyTa JHEBHO, IIECT JaHA y HENEJbH, TAKO
na mpocedaH Opoj caTu HenesbHO W3HOCH ox 27-33 catm (Kums, 2008). JemuHcTBEeHOCT
TUMHACTHKE Ce OrJieJ]a y TOME MITO je OrcKka yMETHOCTH, He caMo 300T TeXHHKe, Beh u 300r
MPENU3HOCTH TOKPEeTa, EeKCIpecHujeé U apTHUCTUYHOCTU (YMETHHUYKE H3PakajHOCTH),
My3ukaiHoctd U kopeorpaduje (Theodoropolou et al., 2005; Kums, 2008). ITojenute BexOe,
Ka0 alWKINYHA KpeTama, CaCTaBJbeHE Cy W3 JIUHAMHUYKUX CTEPEOTHNA Y jeAHY LETHHY
pasimuntuM Besama (ITerposuh u cap., 1995, c1p. 7).

Kao ©0a3munu cooprt, crmoprcka TUMHACTHKa YTHY€ Ha pPa3BOj MOTOPUYKHUX
CMOCOOHOCTH: CHare, KoopjawHaije, ¢uekcubunHocTr u paBHotexxke (Arruda & Farinatti,
2007; Carrick et al., 2007). ¥ koOpAMHAIIMOHOM CMHCJIY, THMHACTHYKH €JIEMEHTH Ce
CBpCTaBajy y HajCIIOXKEHMja KpeTama. TecTupame M MepuoandHo mnpaheme crnocoOHOCTH
MJIQIUX CIOOPTUCTa Takohe je BakHO u 300r JeduHUCama MporpaMa TPEHHUHTA,
npuiaroeHux 3axTeBUMa CIopTa U y3pacTy. Ha oBaj HauWMH ce MOCTHXKE XapMOHMYAH U
ONITUMAITHU Pa3Boj (YHIAMEHTAIHUX MOTOPUYKUX CIIOCOOHOCTH y CKIIQAy Ca TEIeCHUM
pazBojem cnoptucte (Ricotti, 2011). Hajpehu Opoj TectoBa ce OJHOCH Ha MOTOPHUYKE
CIOCOOHOCTH, adM U TMPOIeHAa TICHXOJIOMKNX KapakTepuctuka (Waples, 2003).
Cretn(hUyHOCTH CIIOPTUCTA Y CIIOPTCKUM JTUCIUIUIMHAMA CY Pe3yiTaT CeNeKIrje U ca Apyre

cTpaHe crenndUUHKX eeKaTa aKTHBHOCTH Koje Ta juciummiisaa creapa (Cuk et al., 2007).
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1.3 TakMu4yapcka IMCUMILIMHA - TPeAa

[TpunukoM neduHucama BeXOU U cacTaBa Ha Ipequ YECTO ce HaBOIU Ja je BehuHa
cazp:kaja Ha OBOj cripaBH npeyseta ca naprepa (Ilerposuh u cap., 1995, ctp. 233) anu Tpeba
UMaTH y BUIY pa3lMKe Y KOHCTPYKIMjU CIIpaBa, IITO TOBOAM M JO Pa3UKa y TEXHHUIU
u3Bohema. [ MMHACTHUapKe M3BO/IEC BEXKOE Ha TPE/IM, KOja MMa U3PA3UTO CMAKECHY TOBPIITHHY
ocnonna ox 10 cm u Ha BucuHH je ox 1.25 m u nyxune 5 metapa. Ha oBoj cpaBu nocroje
BeXO€ KOje 3aXTeBajy OJIpiKaBamke PaBHOTEXKE HA pyKaMa M Ha HOTama, a Tako OJf OBE

CIIOCOOHOCTH 3aBHCH U YCIICIIHOCT u3Bohema (Hars et al., 2005).

Camuka 1. Usrnen caBpemene rpeje

BexOame Ha rpeau o0yxBaTa 0/Ip)KaBambe PaBHOTEKE Yy MOJI0KajuMa (YIopu pykama
U CTaBOBU Ha HOFaMa), IMOKpE€THUMAa M KpE€TalkbHMa Ha IpCad W OJpiKaBamkEe PABHOTCIKE
MPUJIMKOM JOCKOKa Ha Tpeau u ca rpene. Kox onpikaBama Mmosoxkaja BaXHU Cy ONTHMAITHU
yrioBu u3Mely cermeHara Tena M TOHyca MYyCKyJaType, Kako OM ce Tello CyNpOTCTaBUIIO
ciIaMa Koje TeXe Ja Hapylie paBHOTeKy. Kon BexOama Ha rpeid BaXkaH je W HA4YHMH
MOCTaBJbakha CTOMAJIa M TOBPIIMHA OCJIOHIA Ca KOjOM Cy JICJIOBH CTOMaja y KOHTAKTy ca
cnpaBoM. KoJ ynopa pykama ojpxaBame paBHOTEXE PeryJullie ce 0jayaHUM XBaTOM.

Bex0Oe paBHOTeke 3axTeBajy W ojapeheHu yneo cHare (eHepreTrcka KOMIIOHEHTa) U
¢dbnexcubumnoct. Hu jemna BexxOa paBHOTeke HuUje Oe3 ymena cHare. [J[oOGap mpumep
MIPEJICTaBIbajy HACKOIM Ha TPelly ca M3APKajeM y CTaBy y YIopy, ca BEIHKUM YAEJIOM CHare
y u3Bohemwy. IIpHIMKOM CIOXKEHHX THMHACTHUKUX BEXKOM KOPHUCTE C€ M MEXaHHU3MHU
MOBE3aHM Ca 3aKOHUTOCTHMA IIpeMeEIITama Tena y npocropy. CMep Kperama je 0] u3y3eTHe
BOXHOCTH 300T KapaKTepHCTUKa Tpene. MUHUMATHU KOMIICH3aTOPHH TOKPETH Tela

HEONXOJHU CYy paau OJprKaBama pPaBHOTEKE, Kako OW ce OMINTH IEHTap TEXHUIITa Tela
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(OCTT) onpxkao W3HAJ TOBPIIMHE OCJIOHIA. YKOJMKO Cy OBH IOKPETH HaIJAIICHUJH H

npaheHn TOaTHUM TIOKPETHMA PYKY, HOTY, TpyIa, Kako O ce CIpedno Maj ca ClpaBe, OHU
Ce Ha TaKMHUYCHUMa KaXmbaBajy oay3uMameM 0omoBa o ctpane cynuja (Ilerposuh u cap.,
1995).

Tokom BpeMmeHa rpefa je mperpresia pasIuduTe H3MEHE, O] MPBOOUTHE KITyINe 0
JaHallkbe, caBpeMeHe rpene. ['pega MMa MOTHOXKjEe W aTyMUHHjYMCKY cpenuHy. [opma
noBpiMHa je oOpaleHa, enacTMYHa M TamalpaHa BEIITAYKOM KOXKOM KoOja CIpedaBa
kiu3ame (Sands, 2000; ITerkosuh u cap., 2010). OBakBe U3MEHE YTHIIAJIE Cy HA €IaCTHYHOCT
rpene, na je omoryheno u3Bolheme CI0KECHUJUX eIEMEHATa, KAa0 U Ha CUTYPHOCT U3Bohema u
cMameme Opoja moBpena. HeonxoqHo je 1a riMHacTUYapKe UMajy T0OpY eKCILIO3UBHY CHAT'Y
mumrha HOry Kako OW M3BOJMIEe BexOe ca lakohoMm U camokoHTpoJioM. [Tnrmomerpuja, kao
MPOTPECUBHU TPECHHHT, IIOMAXXE Y Pa3BOjy EKCILIO3WBHE CHare W Op3uHe mMuimha HOTy KO

rumuacTryapa (Mohamed, 2010).
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Cauka 2. /luMeH3Hnje TakMHIapcKe rpese

Hakon 1952. romune, nmocBeheHa je Beha makmba CHUTYPHOCTH KOJ KOHCTPYKIIH]E
cmpaBa, mTO je 00e30emuino u3Boheme CIOKEHHWJUX W 3aXTEBHUJUX BEXKOM y OJHOCY Ha
MPETXO/IHE TOJMHE U MPEACTaB/ba JeHY OJ MPEKPETHHIA Y Pa3BOjy TMMHACTUYKOT CIOPTA.
Takohe, kopumheme a0AaTHUX CTpymaya HUCHOA Tpene, oMoryhmio je mpBo H3BOheme
npemMeta Hazaj, 1964. ronune. Onra KopOyT je npBu myT U3Bena caiaTo Ha3aja Ha rpenu 1972.

ronune, Ha OnuMmnujckuM urpama y MunxeHy, na cy Beh ox 1974. romune, akpoOarcke
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BekOe rmocTane cy o0aBe3He y BexkOaMa, kaja je rpena tamanupana. Onnecu JyaBuk je mpsa

M3BeJIa CaJITO Ha3zaj ca OKpeToMm 3a 360° oko y3ayxHE oce, IpyKeHUM TesioM, 1989. ronune.
To je m nmanac jenHa on BexxOM ca HajBehoM TEXHHCKOM BpeaHolnhy Ha OBOj CIpaBH.
Jlanamma Tpefa moceayje M eIacTUYHOCT, YMME je OMOTYheHO u3Boleme BEIHMKOr Opoja
BekOW. [IpaBUITHUK ce KOHCTAHTHO JIOMyHYjeé HOBHM BekOaMma, Koje J00Hjajy Ha3uBe IO
rHMHAcTHYapKaMa Koje ux npBu myT u3Boje. Ha 30. EBporickom npBEHCTBY Koj€ je OJIp>KaHO
on 12-18.5.2014. rogunae y Codwuju, o npBU IyT je u3BeneHO 17 OpUrHHATHUX BEXOH, KOje
Cy Imocjie TakMu4eHma ybaueHe y Tabene BexxOu [IpaBuiHuka ouemuBama (2013-2016), a ox
tora je Ouno 11 BexxOu HaA rpenu: 4eTUPH HACKOKA, YETUPH OKpeTa, jelaH CKOK, jelaH
aKpoOaTCKU €JIEMEHT W jeJiaH CacKOK, IITO YKa3yje Ha YHH-CHUILY Jia Ce BeKOame Ha rpeau

CTaJIHO yCaBpIIaBa U MeHba.

1.3.1 OuemnBame cacTaBa Ha rpean

[Tpema npaBuiHKKY orewrBama (Code of Points, 2009-2012) ouemuBame cacraBa Ha
rpeiyd MOYUEE€ Ol MOMEHTa Oj/ipa3a TMMHACTHYapKe ca OJICKOYHE Jacke WJIM CTpymadye.
YKOIMKO TMMHACTHYapKa MPHJIMKOM TPBOT TOKYIIaja HE HACKOYM HA TPeay, a IPUTOM HE
JIOJMpHE CHOpaBy WIM JacKy, MOXeE Ja TMOHOBM 3aneT. HakoH napyror mnokyiaja
IrMMHAcTHMYapka Mopa Ja KpeHe ca cacTaBoM, jep Tpehu 3amer Huje 103BoJbeH. Tpajame
cacraBa u3Hocu 90 cekyH/H, a Kpaj cacTaBa je TPEHYTaK KaJl TMMHACTUYapKa HAaKOH CacKOKa
JIOJMpHE CTpymady. JleceT ceKyHIu Ipe NCTeKa BpeMeHa, MpeaBul)eHor 3a Iy)KUHY CcacTaBa,
,TOHT** yro3opaBa ruMHacTHuapky. Ilenanuzanmja 3a nyxxy BexOy nsHocu 0.1 6ox. Ilocie
naja ca cnpase ruMHacTHyapka uMa 10 s 3a KOHILIEHTpAIMjy U HAaCTaBaK, a ako C€ OBO BpeMe
NIPEKOpayM, HACTYN ce cMaTpa 3aBpuieHHM. J[oAaTHO BpeMe He yla3u y YKYIHO Tpajame
TaKMHUYapCKOT cacTaBa.

Canpkaj cactaBa Ha Tpeau olemwyje D — cyaujcka KOMHCH]a U YMHE Ta: TeKWHCKA
BPEJIHOCT cacTaBa, crielu(UYHN 3aXTEBH U BpeaHOCTH Be3a. TexuHcky Bpeanoct (difficulty
value - DV) uuHH ocaM U3BEICHHX TEXHHA HAajBUIIEC BPEIHOCTH, YKIJbY4yjyhH CacKOK.
Cynuje ypauyHaBajy MaKCHMaJHO IE€T aKpoOaTCKUX M MHUHUMAIHO TPHU IUIECHE BexOe.

TexxuHcke BpeaHocTH Tpeba ga o0yxBare akpoOaTcke BexOe ca miam 0e3 ymopa pykama H
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CKOKOBE, TIOCKOKE, OKpeTe, MO3WlIMje U ,,Tajace” TelIOM Koje cy HaBeJeHe y Tabenu y

MIPaBUJIHUKY.

Crnenuduunu 3axTeBu komnosunuje (Composition Requirements - CR) na rpeau cy:

1. Besza on HajmMame BE pasMuUTe IJIECHE BEKOE 0J1 KOJUX j€ jeHa CKOK WIIU

ITOCKOK Ca CaruTaJTHUM pa3zHOkemeM o1 180°;

2. Okper;

3. Jenna cepuja akpoOaTCKUX BEKOU (MHHHMYM JIBE) OJ1 KOJUX j€ jeTHa CallTo;

4, Axkpobarcke Bex0O€e y pa3Iu4iuTUM CMEpOoBHUMa (Hampe/009HO U Ha3a);

5. Cackok (Cackoka Huje uszBeneH, A win B texxune — 0.0, Cackok C Texxune —

0.3 u D Texxune — 0.5 6o110Ba).

Bpennoct cBakor 3axteBa je 0.5 6o70Ba M CBM 3aXTeBH, HaBeJeHU moj 1-4 Mopajy
OWTH N3BEACHU Ha IPE/IN.

Bpennocr 3a Bese (Connection Value - CV) Moxe ce 10OMTH camo 3a TUPEKTHE Be3e
n3mely BexOu, npema odpacuuma u3 [lpaBunHuka.

Texxuna Be)xOM Ha Ipean 3aXTeBa MOCE0BAKE CIOCOOHOCTU TUHAMUYKE PAaBHOTEXKE,
aJli TIOCTOje M OHE KOje NPEeACTaB/bajy CTATUUKY PABHOTEXY — ,.u30pocaju’. CTaBOBU Y
yoopy " ,,uzopxcaju’ ce Mopajy 3aapxaTu 2 S, Kako Ou cyauje TpU3HAIE TEKUHCKY
BpenHocT. BexOe koje cy akpoOaTcke ca u3ApXkajeM y CTaBy y yIHopy ce Takohe mory
KOPHUCTHUTH Ha Kpajy akpobaTcke cepuje Kako Ou ce 100u1a BpeIHOCT 3a Be3y.

[Mocnenwu npaBunHuk CBeTcke rumHacthuke denepanuje — FIG-e (Code of Points,
2013-2016) moceOHO MCTHYE BaXHOCT KOMITO3UIIM]E€ W apTUCTHYHOCTH y TOKY BeKOama Ha
rpenu. Temke akpoOaTcke BexxOe Tpeba ma Oyny mzbamaHcupaHe ca BexOama apTUCTHIHOCTH
Kako OM ce Kpeupao KOHTHHYHpPAaHH TOK, KOJjU MCTHUYE jJEAMHCTBEHE CIOCOOHOCTH,
NEPCOHAIMTU U CTUJI TUMHACTHYapKe y TOKY BexkOama. [loceOHO ce ncTude MmoBe3aHoCT U
PUTMHUYHOCT y BexOamy, Ia ce 4ak M Ha TPeIH Mpenopydyje yBexoOaBame y3 My3uky. [layze
n3mely ny)xuHa Ha Tpeau He cMejy OUTU NyKe O]l jelHE CEKYHJe, a HEONXOAHO je O0YHO
KpETame M KpeTame 1eTUM TeloM OnM3y rpelie, paau KpeaTuBHOCTH y Kopeorpadujama. 3a
pa3NuKy O]l MPAaBUIHMKA Y MPETXOJHOM IMKIYCy, HOBUM INPAaBHIHUKOM HHjE JO3BOJHEHO

IIOHABJbAhEC 3aJICTA 3a HACKOK M OH C€ CAHKIIMOHHMIIEC Ca 1.0 60,[[0M OIIGI/ITKEL
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1.4 Y3pacHe KapaKTepUCTHKE THMHACTHYAPKH

[Ipema mnporpamy FIG-e “Pa3Boj mnpema y3pacaum rpymama“ (Age Group
Developement, 2005), koju je HAMEHECH TPEHEPUMA U CTPYUHAIIMa KOjU Pajie y )KEHCKOj U
MYILIKO] CIHOPTCKOj TMMHACTUIM, ACBOJUUIIE y3pacTa OJ IiecT 0 12 roauHa crajgajy y
y3pacHy KaTeropujy — mpeamnyoepTerT.

Du3uuko cazpesarve KapaTKepHile U3AyXKUBame Tena ox 5,1 1o 7,6 cm u nosehame
tenecHe mace o1 1,4 1o 7,6 Kg. Behe mumuhine rpyme ce Opxe pa3Bujajy o1 MamHX, jep Jaeua
npedepupajy akTUBHOCTH KoOje YKJbydyjy ueno Tteno. Mako y oBoM mepuoay jaudajy
JUTaMEHTH, Be3e U Mulnnhu Tpeda nzberaBaT paja ca cnosbammuM ontepehemeM. Kako je
pact cranaH u nocrteneH ontepeheme Tpeba moBehaBaTu MOCTENEHO KaKo HE OM JOLLIO JI0
npeontepehema W moBpena. Crnenuduune BexOe H3APKIBUBOCTH, KOje YKIbYUY]y PYKE,
pameHH mojac, abJoMHHANHY U JehHy MycKynaTypy Cy CacTaBHH J€0 TPEHHUHTa Yy OBOM
nepuojy, na O6u ce oaroBopwio Ha Oynyhe 3axTeBe TMMHACTUKE. 3HayajaH €0 IpUIIPEME
YMHEe TMMHACTHYKE WIpe, TUIeCHa M OajeTcka NMpHIpeMa W JpKame Tea, Koje YTHdy Ha
Pa3BOj MOTOPUYKHUX CIIOCOOHOCTH, TTOCEOHO (PIIEKCHOMIIHOCTH M paBHOTEXKE.

Kapnuno-pecniupaTtopHu cucteM ce pa3Buja Tako Jia JE€BOjUMLE y3pacTa IIecT roJuHa
umajy npocedno 105 oTkyiaja/ y MUHYTH, a Ha Kpajy OBOT MEpHOa pa3Boja oko 95 oTkyiaja/
y MUHYTH, JOK TOJ HamopoM Moxe goctuhu 210-215 ortkymaja y muaytd. [loTpommma
KHCEOHHMKA pacTe CBe N0 Kpaja mybeprera. Jlema ykipbydyeHa y TPEHa)XHU MPOIEC MMAjy
aHaepoOHHM npar usmehy 75-85% VO2max. TpeHuHr Ha HUKUM HUBOMMa aHaepoOHOT Impara
Hehe n3a3BaTu npodiieMe KoJ Jiee.

Ilepyenyuja ce y 0BOM y3pacTy 3HATHO IOTIpaBJba M OJJHOCH CE€ Ha YHYTap-CEH30pHY,
BU3YEIHO-ayTUTHBHY, KHHECTETHYKY, ayJUTUBHO-KUHECTETHUKY W CHAlHjaTHO TEMITOPAITHY
UHTETpaLujy.

Koenumueno caspesarbe ce OJHOCH Ha JIOTUYKO MMIUBbEHE, pellaBame Mpoliema
JoruykuM mnyreM, uemthe Hero wuHTyunujom. IlocremeHo ce mnpogyxkaBa CIOCOOHOCT
0JIp’)KaBama MaxKme U naMmhema, MOTUBALIM]E U yUCHa.

Coyujanno caspesarve ce OJAHOCH Ha HCIOJbaBamkbe WHAMBHIYATHHUX pasiuka Beh
MoYeTKkoM oBe (a3e. AKTUBHO yrnopehuBame ca Jpyruma je H3paXeHo, pas3Boj

CaMOTIONITOBaa, KapaKTep U MOPAITHO pacyhuBame.
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Kon rumnHactryapku ce TOKOM CIOPTCKE, TAKMHUYapCKe Kapujepe MOTry HU3[BOJUTH

yetupu (aze: modetHa, HampenHa, u3BpmHa ¥ BpxyHCcKa (I'padukon 1). [TouetHa daza ce
OJJHOCH Ha Y30paK JEBOjUMIla KOje Cy YKJby4eHE Yy TMMHACTHYKU TWporpam, amu 0e3
cnenujanusanuje y oapehenoj odmactu. 3aTum cienu Qasza crierujanusalrje U caBliagaBama
3HaTHO Beher Opoja rTMMHACTUYKUX elleMeHaTa.

HanpenoBame kpo3 oBe ueTwpu Qa3e 3aBHUCH TIpe CBera oj CHenupuyHHXx,
WHIUBUIyQTHUX CHOCOOHOCTM THMHACTHYapKe, KapaKTePHCTHKA TPEHAXHOT Mpoleca,
yCIIOBa UT/I., TAKO JIa C€ y MPAKCH jaBJbajy OJCTYIIamka O] MprUKa3aHux (aza pa3Boja.

[Tpema [IpaBuitHUKY *KEHCKE CIIOpTCKe rUMHAcTUKe, [ mMHacTuakor case3a CpOuje 3a
2009-2012. roauny, neBojumIle y3pacrta of mecT a0 12 roauHa Takmuue ce y IlnonHupckoj
rumHactrnukoj Jaru (I1JI), kojy 4ymHE TpHW y3pacHe Kareropuje: MpeicelieKiuja, IpBa

CeJIeKIIMja U JPyTa CEJICKIIHja.

I'paduxk 1. Pase pa3soja rumuactuuapku (Age group development, 2009)

6-7 7-8 8-10 10-12 12-15 15-18

Y mpejacenekiyju TUMHACTHMYapKe Ha CBaKO] CIpaBU HMajy 00aBe3HE OCHOBHE
cactaBe MPOIMHCaHE MPABUIHUKOM, JIOK y TIPBOj U JAPYToj CENEKIHjHu MOCTOju MoryhHoCT aa
ce y 00aBe3HOM cacTaBy MOjeIMHE BEXKOE MOTY 3aMEHUTH TEKUM BekOaMma KOje Cy HaBeJIeHe
U y IpaBUJIHUKY, paau obe3behuBama 6onndukanuje. Ha oBaj HaYMH ce MOCTHKE W3/IBAjarhe
KBAJIUTETHH]E JCIe, KaKo O ce y MEepPCHeKTUBU 00e30eA10 KBAIUTET TMMHACTUYAPKH KOjU

OATOBapa UHTCPpHATUOHATHOM HHUBOY.
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Beh y oBoM y3pacTy ruMHacTHUapke cy Beoma nocBeheHe TakMUYapCKoj KapujepH,

OnI0 Ha KIYIICKOM, HallMOHAIHOM WJIM MHTepHalMOHAIHOM HHMBOY. On Hajmiaher y3pacra,
CBE JI0 CEHHOPCKE KaTeropHje, Tpaje Mepuo/ ,,ylarama”. ¥ OBOM IEPHOAY Cy CaBliajlaHe CBE
0a3uyHe BEIITHHE U BEXOE M TEXKU CE CaBla/IaBamy IITO KOMIUIEKCHUJUX U TEXKHUX BEXOH,
anu Tpeba BOJAUTH padyyHa O BEIUMKOM Opojy (akTopa KOju yTUdy Ha ycmeX, a moceOHO Ha
MICHXOJIOIIKU M COIMOJIONIKH aCIEKT.

Ha uHTEepHAMOHATHUM TaKMHUYEH-HMA [TOCTOJU U JIOJATHU MIPUTHUCAK 300T MyTOBamba,
Apyradyvjux yClIOBa TPEHHHra M TAaKMHYCHa, KOHKYpPEHIIHje, NPOMO3UIHja TaKMHUYCHA,
BpEMEHa OJpXKaBama TaKMUYeHa U ApYrux ,pemerchux‘ Qakropa. Ilpenopyuyje ce na
rUMHacTUYapke Hajmiuahux kareropwja ydecTByjy Ha wmTo BeheMm Opojy HalMOHAIHUX

TaKMUYEHa, KAKO OM CTEKJIE HCKYCTBO HEOIXOAHO 3a Mel)yHapoHa TaKMUYEHA.

26



-

2 TEOPUJCKH MOJEJI PABHOTE’KE

JenHo oa HEeHTpadHUX MecTa y Haylu O (U3HYKO] KYJITYPH jeCy €CCHIIHjaJTHEe
(u3uUKe crmocoOHOCTH, OTHOCHO MOTOpHYKa cBojcTBa yoBeka (Ilerkosuh, 2008). OBaj mojam
pa3IMYUTH ayTOpHU JApYyradyrje Ha3wBajy (aHTPOIOMOTOPHYKE CIIOCOOHOCTH, OMOMOTOPUYKE
IMMEH3Hje, KHHE3HOJIOIIKE CIIOCOOHOCTH, KPEeTHE HaBUKE, MOTOPHYKE IUMEH3HUj€ UTA.), ajld
CBH OHHU TOBOPE O CBOjCTBHMa YOBEKa KOja U3PaKaBajy HEroBy PU3UUKY IPUIIPEMIBEHOCT 32
HEKHU pajJi WK ofipel)eHy aKTHBHOCT, Ka0 M CTBapaIavyKO UCIOJbaBAKE CONCTBEHE JIMYHOCTH.
Hajmmpe npuxBahena m nHajuemrhe mutupana je monena 3amumopckor (1975), xoju je Ha
OCHOBY KOHCTaTOBaHUX JIATEHTHUX MOTOPHYKUX AMMEH3H]ja, U3ABOjUO ceaaM (HaBOJ Ipema
[TerkoBuhy, 2008): cHara, Op3uHa, U3IPKIBUBOCT, KOOPIMHALIN]A, PABHOTEXA, IPEIU3HOCT U
MOKpeTJbUBOCT. JleduHrcann oOnMIM MaHU(ECTOBama 3a CBAKy JATCHTHY MOTOPHYKY
CIOCOOHOCT, Ta TAaKO M JBa TUIA PABHOTEXKE: CIIOCOOHOCT YCHOCTaBJbarba PABHOTEKE U

CIIOCOOHOCT 3a/IpKaBarma PAaBHOTEIKHOT TOJI0KAja.

Kako Ou cnoptucT y CEHHOPCKO] KOHKYPEHLIMJH IIOCTH3aJId pe3yaTaTe, Oj
MpUMapHOI 3Hauaja je Maxma Koja ce MOKJIakba KOMIUIETHOM M XapMOHHUYHOM pa3Bojy
MOTOPUYKHX CIIOCOOHOCTH y HajpaHUjeM y3pacTy, Yy CEH3UTHBHHUM IEpHUOIUMA TEJIECHOT
pas3Boja croptucte. McTpaxkuBaHe cy M cTpaTeruje 3a nodosblllamke CTaTUUKE U JUHAMHUYKE
paBHOTEXE, Ka0 U Ha YTHUIA] KOJU MMaJy Pa3IMYUTE CHOPTCKE aKTUBHOCTH Ha MOCTYPaJHU
cratyc y panuMm y3pactuma. [loxesbHO je na Oyayha ucTpakuBama pas3jacHE OCHOBHE

MEXaHHU3ME U pa3BI/ij HOBC e(l)I/IKaCHC HAaYMHC 3a U3PpaKaBambC HOTGHHI/IjaHa CIIOpTUCTA.

Tokom pa3Boja MOTOPHMYKHMX CIIOCOOHOCTH TpeHEepH Mopajy Jna Oyay Beoma
CHCTEMaTUYHH U CBECHM Jla jé MOTOpHYKa e€(UKACHOCT jeJlaH Of HajBaXHMjUX Ipoldiiema.
Camo he no0po QU3MYKK NPUNPEMIbEHHM THUMHAcCTHU4Yapu OUTH CHOCOOHM Jla HU3BOJE
TUMHACTUYKE €JIEMEHTE W cacTaBe TEXHWYKH HUCIpaBHO U 0Oe3 moBpena. HeomxomHo je

MOCBETUTH JIOBOJAHO BPEMEHA Ha TPEHHHTY 3a pa3BOj MOTOpPHYKHX crocoOHocTH (Marinsek

& Velickovic, 2010).

VYV Tabenmu 1 mpukazaHe Cy CeH3UTHBHE (a3e pa3Boja MOTOPHUKHUX BEIUTHHA O

pohema 1o oxpacior nob6a. Koa neBojuniia ce pa3Boj paBHOTEXKE MPENOpydyje y y3pacTy on
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10 roayHe, Ca AaKICHTOM Ha pPaBHOTCXKY MW TPCHUHI 633HpaH Ha KOOpJWHAIIMOHUM

aktuBHOCcTHMA o1 11/12 no 13/14 roauHa.

TabGena 1. CeH3UTUBHU MIEPUOJINA Pa3BOja MOTOPHYKHX BemTHHA, XK - )kene, M —

mymikapuu (Ricotti, 2011).

XpoOHOJIOIIKA CTAPOCT
CeH3UTHBHH MePHOJ pa3Boja

Vi3pacrt (romune)
IIpBo neTumcTBO 0-1 -
JeTumcTBO 1-3 -
IpenmkoJicku y3pact 3-6/7 MoTopHuyka KpeaTUBHOCT
Munahu mkoJickn
6/7-10 basuvHe TeXHHYKE BEIITHHE

y3pacr

XK: 11/12-13/14
(Ipen)nyodeprer PaBroTexa, Koopaunanuja
M: 13/14-14/15

XK:13/14-17/18 K .
oopauHanyja, Puznuka npunpemMa (Cuia, cHara,

AnonecueHnmja
M: 14/15-18/19 OpsuHa)
K:17/18
Onapacio 106a duznyka npurnpema (cuia, cHara, Op3uHa)
M: 18/19

2.1 PaBHOTeXka — ONIITH MOjam

CHaXHHM, TIPEM3HU, KOHTPOJIMCAHU TOKPETH CYy WHTETPAIHU €0 CIOPTCKUX
AKTUBHOCTH M JHEBHUX, (YHKIIMOHATHUX aKTUBHOCTH. CoMaTOCEH30pHH crcTeM 00e30ehyje
MHOTOCTPYKE MOpPYKe MEHTPATHOM HEPBHOM CHUCTEMY O]l pa3iIHMUMTHX MHIIHha U perenrtopa
BE3MBHOT TKHBa JompuHOocehn mponpuopenennuju. Y Be3n ca BECTUOYIAPHUM U BH3YSITHUM
uHpopMalrjama, OBaj CUCTEM oAMoryhaBa ojpkaBame CTaOMJIHOCTU U €(UKACHO KpeTame
cermMeHara Telna, Kako Ou ce e)eKTHO 3aBpIIMIK 3a7any y cnenupudanoM okpyxemwy (Ogard,

2011).
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PaBHOTEXa MpecTaBba CIOCOOHOCT J]a ce OuyBa cTabmiiaH, oAroBapajyhu cras Tena

Kaja ce OHO Kpehe - TMHaAMHUYKa paBHOTEXKA MM MUpYje - CTaTUYKa PaBHOTEka. PaBHOTEKa
mojpazymMmeBa KoopauHanujy u koutpoiny (Carr, 2004), koja je HEONMXO/HA y CBAKOIHEBHOM
KHUBOTY, Ka0 M Yy CHOPTYy M Tpeba je CXBAaTUTH, HE CaMO Kao CIIOCOOHOCT O/p)KaBarmba
M0JIOXKaja, HEro MPBEHCTBEHO Kao CIIOCOOHOCT Op3or Bpahama y paBHOTEXKHHU IOJIOXKA],
HAaKOH H-ErOBOT HapylllaBamka y YCIOBHMMa MHpPOBama WM Kperama. JleduHuine ce U Kao
CTIOCOOHOCT JIa YOBEK OAPIKH TEJIO Y PAaBHOTEKHOM IIOJIOKAjy M Jla C€ KOPUTYje MOKpPEeTUMa
JIeNIOBamka TPaBUTAIIM]e 3aMJBHHE TEXe, KOja OTEeKaBa Ja Ce OJPKH PABHOTEIKHU IIOJIOXKA]
JICNIOBAbEM  CIIOJhAIIbUX Haapakaja (akTuBHHX pemerehux ¢akropa). Koedwunujent
ypoheHOCTH OBE CIIOCOOHOCTH je BeOMa BEIIMKU M M3 THUX pa3jiora paBHOTEXKY j€ MPHUIMYHO
cneruduaHo U Temko paspujaru (Kykoss, 2006).

Benuku Opoj crioproBa 3axTeBa OpKaBamkE PABHOTEKE HEYTPAITU3ANN]OM CHIIA KOje
oMeTajy cropTcko u3Boheme. CTaOMIIHOCT WIIM CUTYPHOCT PAaBHOTEXKHOT TOJIOXKaja ce Tpe
CBera OJIHOCH Ha OTIOP KOjUM Ce€ CIOPTHCTa oaynupe (hakropuma KOju OMETajy OApKaBame
paBuotexe (Carr, 2004). IToka3zaTesbu CTaTHYKE U JUHAMHYKE PABHOTEKE MAJIO KOPEIUPajy,
nok m3Mel)y paBHOTeXe M (PHU3MUKE NPHUIPEMIBEHOCTH CIIOPTHCTE IOCTOJH 3aBUCHOCT.
VYcaBpiiaBamweM TeXHMKEe H3BOohema mnoBehaBa ce MOryhHOCT KOpUIroBama JIeloBamba
rpaBUTallMje U JAPYIMX CHJa KOje HapyllaBajy CTaOMIHOCT M pacTe ocehaj 3a paBHOTEXKY
(ITerkoBuh, 2008). Kako je 2/3 Hame mace MOCTaBJbeHO je Ha 2/3 Halle BUCHHE H3HA
MOJUTOTe, MU TPEJICTaB/haMO HECTa0WJIaH CHUCTEM YKOJWKO KOHTPOJHH CHCTEM HHje
KOHCTAHTHO aKTHBaH.

HajBaxxHuju ¢akTtopn ojpxaBama paBHOTEXKE Cy: TeHeTcKka ojpeleHoCT, crame
BECTUOYJIapHOTr arapara, y3pacT, MOBpIIMHA OCJIOHIIAa, BUCHHA TEXHUIITAa Teia, OpOJHOCT
MOTOPWUYKHX HaBHWKa, TPEHUPAHOCT, CHAara, KOOPAWHAIMja, THIIKOCT, €MOTHBHO CTame
(Kayapnar, 2011). Kox nmetie je yrBpheHa HUKa CIIOCOOHOCT paBHOTEXE y OJHOCY Ha MJaJe,
3npase ocode (Hytonen, 1993). [Ipunukom ogabupa TecToBa 3a MPOLIEHY PaBHOTEXKE MOpa ce
BOJIUTH padyHa O Y3pacTy, 3pEIIOCTH HCIUTAHWKAa M FHHUXOBOM HCKYCTBY y CIIOPTCKHM
aKTHMBHOCTHMA, alldi M O 3axTeBMMa 3ajaTka W ycjoBa okoiuue (Hatzitaki et al., 2002).
[TomrTo paBHOTEXa 3aBUCH O] LIEHTPATHOT HEPBHOI' CHUCTEMAa U CEH30PHUX CHCTEMa, yMOp
Takohe yTude Ha cnocoOHOCT oapxkaBama paBHoTexe (Wilkins et al., 2004).

MHOTrY KOTHUTHBHH PECYpPCH HEONXO/AHHU CY 3a MOCTYpaIIHYy KOHTPOJY, YaK ¥ MHUPHO

CTajame, ITO CE€ MOXE BHJECTH JYKUM BPEMEHOM pearoBama Koj oco0e Koja CTOju Yy
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nopehewy ca OHOM Koja ceau y3 ocioHal. TexXu MOoCTypaidHU 3ajalll 3aXxTeBajy BHUIIE

koruutusHe oopane (Horak, 2006).
2.2 MexaHUYKH aCIIEKTH PABHOTEXKE

HajBaxxHuje MexaHWYKe MPENpeKe y paBHOTEKH MPEICTaBIbajy BEIMUNHA U KBAJUTET
noBpmHe ocioHna. CBako OrpaHHYer-¢ BEJIMYMHE, CHare, oOMMa IOKpeTa, Ooja WIu
koHTpoJie cronana (Cote et al., 2005) wnu maka, Koj cTaBoBa y ynopy pykama, yrunahe Ha
paBHOTEXKY. Y OMOMEXaHMUYKE 3aXTEBE CIaja KOHTPOJIHMCAE OMIITET [EHTPa TEKHUIITA Tea
y omHocy Ha mecto ocionma (Sarabon, Rosker, Loefler, & Kern, 2010). Orpanuucie
CTa0MJITHOCTH TPE/CTaBJba MOBPIIMHY Ha KOjOj 0CO0a MOXKE Ja MoMepa TEeKHILITE, ald U
OrpaHUYCHE Y O0MMY TMOKpETa, CHa3u MuIMha U CeH30pHUM HH(pOpMaIHjaMa Koje yKazyjy
Ha OTpaHHYCHA.

VY 3aBUCHOCTH OJ1 MOJIOXKAaja TEXKHUINTA y OJJHOCY HA TauKy OoOpTama OKO KOje Ce TeJo
kpehe, paBHOTEXXHU MOJ10kaju Mory outH (npema byOam, 1997):

1. UunudepeHTHH M0SI0Ka] - 0Oca 00OpTama Mpoja3u Kpo3 TEKUIITE;

2. Cra0wWiHM MOJIOKAj - TauKa 00pTama je UCTIOJ] TeXKHINTA U TO Y BEPTUKAIIH;

3. JlaOwmiHu MOJ0Xa] — TeXKULITE Tella ce Hajla3u BEPTUKAIHO U3HAJ OOPTHE TauKe;
4. OrpaHuydeHo JaOWIHU MOJI0XKa] - TeXKUIITE Tella Ce HaJla3u U3Haa OOpTHE Tauke.

LenTap TeXXMIITAa Teja je Tayka EKBHBAJECHTHA YKYITHO] MacH Tejla TJ00aHOT
pedepeHTHOT cucTteMa M TexuHa IHeHTpa Texumra y 3D mpocropy. OBo je macuBHa
Bapujabiia KOHTPOJIMCAHA OJI CTPaHE PaBHOTEKHOT KOHTPOJHOI cHcTeMa. BepTukanHa
MPOjeKIMja IEHTpa TEeXHILTA TeJla Ha MOAJIOrY, Ha3uBa Ce IIEHTap I'paBUTAllMje U U3pakaBa
ce y merpuma (M).

LlenTap mpuTHCKAa je Tauka KOja MPECTaB/ba BEPTHKAIHY MPOjEKIINjy BEKTOpA CHJIE
peakmmje o yrore. [Ipecrasspa Mpoceuny TEKUHY MPUTHCKA HA MOUIOTY Ha MECTY KOHTaKTa
Y CaCBUM je He3aBHCHA O LIEHTpa TEeXKHILTA TeJa.

VY TOKy aHaNmM3upama PaBHOTESKHUX I0JI0XKaja, Tpeba y3eTH y 003Up Aa JbYACKO TENO
HUje KOMIIaKTHa MaTepuja, Beh cucTemM Koju ce cacToju OJ cerMeHaTa JejioBa Tejla 4Hje
oMepame yClIoB/baBa M TMOMepame IeHTpa TexuinTa tena (Zemkova & Hamar, 2005). 3a

pas3nuKy o apyrux ucrpaxkusama (Adrian & Cooper, 1995; Hamill & Knutzen, 1995) rae ce
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I/ICHI/ITij MCXaHHMYKE OCHOBC PABHOTCKC, M CTaTU4YKa PaABHOTEXKaA CC HsjenHaana ca

crabunum monokajem, ayropu Kreighbaum & Barthles (1990) tBpme ma He mocroju
aTriCOJyTHO MHPOBAK-E | JIa CE MOJI0XKAjU JbYJCKOT Tela KOHCTAaHTHO Memajy. CBaka mo3uiiyja
U TOKpPeT Cy KOHTUHYHMpAHHW JCIIOBH IMpoIleca OJpKaBamka PABHOTEXKE M KOPHUTOBama
MOJIOXKaja.

N3 GuomexaHnyKe MEePCIEeKTURE, TEJIO j€ Y CTakby MUPOBama (EKBUPHOIHUjyM) aKo Cy
UCIYH-CHA J[Ba YCIIOBA:

e PesynTanTta cBUX cHIa KOje JIeyjy Ha TENO je jelHaKa HyJIU:

Fi+Fo+...+F,=0

e PesynranTta oOpTHOr MOMEHTa KOjU yTWYE Ha TEJO, Y OJHOCY Ha OWJIO KOjy OcCy je
HyJa:

M1+M2+. . .+Mn:0.

VY ycmpaBHOM, crojeheM cTaBy, MocTypalHa KOHTpPOJIA je CIIOCOOHOCT Jia ce€ Tello
CYIPOTCTaBU CHJIM 3€MJbUHE TEXE U Ja Ce LIEHTap TEeXHILUTA OAP>KU U3HAJ Majle TIOBPLIMHE
ocnonna (Nasher, 1997). ®akTop ycnexa y oJip>kaBamy paBHOTEXKE j€ Y CHOCOOHOCTH TeJia Ja
Ce CYNMPOTCTaBU XOPU3OHTATHUM CHJIaMa KOje JIeTyjy Ha TeJlo U Koje ¢y OpojHHUje y OAHOCY

Ha cuie y Beptukainoj pasuu (Hudson, 1996).

2.3 Ilogesia paBHOTEXKE

Hajuemrha mnopena paBHOTEXe y JUTEpaTypd je€ Ha CTaTUUKYy M JIUHAMUYKY
paBHOTEeXKy. CTaTM4Yka paBHOTeka je CIOCOOHOCT OJpkaBama IoJoXkaja Tejla ca
MUHHMaJIHUM MOKpETHMa CerMeHaTa Tejla M OMNILUTEr IIeHTpa Texxuira tena. OHa 3aBUCH 0]1
M0JI0Kaja, OTHOCHO 33/1aTKa KOjU Ce M3BpIlaBa, Kao U oJ] Bu3yenHe Konrpoiue (Morrow et al.,
2000).

JIuHaMU4YKa paBHOTEKA je CIOCOOHOCT W3BOhema 3ajaraka JIOK C€ OJpkKaBa
cTabMIIHA TIO3ULIMja WU OJpKAaBamke PABHOTEKE HA HECTAOWIIHO] MOAJIO3U €A MUHUMAIHUM

nokperuma. Wikstrom et al, (2005) nedunuine AMHAMUYKY PaBHOTEXKY Kao CIIOCOOHOCT
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HOje,Z[I/IHL[a Ja Op>KH PAaBHOTECKY Hpenasehn N3 JTUHAMHUYKOT' Y CTaTUYKO CTalC. CralbmIHOCT

Tella 3aBUCH OJf KOMIUIEKCHE KOOpJHMHAIMj€ HMIIYJICAa BH3YEJIHOT, BECTHOYJIApHOT U
COMaTOCEH30PHOI CUCTEMa M OJroBopa Tesia Ha muX. CIoCOOHOCT O/ip)KaBama JUHAMUYKE
paBHOTEXKE Orieqa ce y epukacHOM moMepamy TEXKHINTA Tella Y MPOCTOPY U MOJjeTHAKO je
Ba)KHA Y CBAKOJIHEBHOM YHBOTY, CIIOPTY U MPEBEHIIMjU TOBpPE/Ia.

JlnHaMHuYKa KOHTpOJIA je MOCEOHO BakKHA y CIOPTY 3aTO IITO 3aXTeBa MHTETPAIH]y
HEONXOTHOI HHUBOA IpONpUOpELeNIrje, o0uMa TMOKpeTa W CHare ca CTajJHHM
npunarohaBameM oBuX (akropa. M3Boheme akpoOarckux BeXOM H  KOMIUIEKCHHX
KopeorpacKux AMHAMHYKHX Be3a Y MMMHACTHUIIM, [TOCTaBJ/ba BEJIHMKE 3aXTEBE KOHTPOIHOM
MOCTYPAJIHOM CHCTeMYy. BpXyHCKH THMHACTHYApH Ce 3aT0 00y4aBajy /1a ycaBplille CTaTHIKY

JMHAMHYKY PaBHOTEKY U KOHTPOIY y ycioBuma takmuuera (Vuillerme & Nougier, 2004).

[Iponiena u nmepuoanvHo npaheme CTaTHUKe W TUHAMHYKE PAaBHOTEXE KOJ MIIAJNX
CTIIOPTUCTA Ba)XKHA j€ 3a MPaBWIHO JAehUHUCAE W Memame mporpama olOyke, y3umajyhu y
003up 3axTeBe CHOPTa U MOOOJBIIAKE PAaBHOTEXKE Y 3aBUCHOCTH 01 y3pacta. OHO omoryhyje
MaKCUMaJlHU pa3B0j MOTOPUYKHMX CIOCOOHOCTH, y CBAaKOM IIEpUOJy TEJIecor pa3Boja
cnoptucte (Ricotti, 2011). HeonxoaHo je ma ce 3a TecTUpambe paBHOTEKE KOPHCTH OIpeMa
KOja HHje CIIOKCHA W J1a TIPUIMKOM TEeCTHpama He MOCTOjU PU3MK o1 moBpeaa (Sabin et al.,
2010). IMoctypamHa KOHTpolia 3aBHUCH OJI MHOTOOPOjHHX CEH30MOTOpHHUX Tmpoieca. JlBe
HajBaXHUje (QYHKIUje cCy TMOCTypalHa OpjeHTaluuja M MOCTypaJlHu eKBWINOpHUjyM
(MupoBame). IloctypanHa opjeHTanuja oOyxBaTa aKTHBHY KOHTPOJIY Teja y OJHOCY Ha
rpaBUTAlM]y, OCIIOHALl, OKPYXEHhEe M YHyTpallmku npenopyke. [locrypannu exBunubpujym
YKJbydyj€ KOOPAMHALIM]Y CEH30-MOTOPHHMX CTparervja kako Ou ce cTabmiIM30Bao IEHTap
texumTa tena (Horak, 2006). Criospamimu (OKyC je ToBe3aH ca ONTUMAIHOM CIIOCOOHOIINY
onpxkaBama paBHoTexke (McNevin & Wulf, 2002), nocebHo y rumuactuiu. Jlocananima
UCTpaKMBamka yYIJIaBHOM Cy BpIlIeHa Yy JsabopaTopujckuM ycioBuMa. Crneunduynu
KOMIUIEKCHU TOKPETH TPUJIMKOM OJp)KaBaka PaBHOTEKE MajO Cy HCTPAXHBAHH Y OBOM

KOHTEKCTY.

Guskiewicz et al. (1996) neme paBHOTEXY Ha: CTaTHYKy, CEMHUJAWHAMUYKY,
IMHAMHYKY ¥ (yHKIMOHanHy. /luHamMuuka ¥ (yHKIMOHAIHA PAaBHOTEXA I10/IPa3yMeBajy
OIp’KaBamke IEHTpa TEXKHINTA Telda W3HAA IOBPIIMHE OCIOHIA Koja ce IoMmepa W

KapaKTEepHUCTHYHA j€ 3a BehHHY CITIOPTOBA.
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2.4 OU3N0I0LIKYU ACTIEKTH PABHOTEIKe

VY ocHOBaMa oOjp)KaBamba W H3BOhema onpeheHor mMmoioxkaja, MOKpeTa U KpeTama
HaJlaze ce HeypO(PU3HOIOIIKH MEXaHU3MH, KOJU YIIPaBJba]y KHHECTETHYKUM, BECTUOYIIAPHUM
TAKTHJIHUM W ONTHYKUM aHaiu3aTopuma. DHU3HOJIONIKA MEXaHW3MH C€ 3aCHHBajy W Ha
pedekcHOM Hampes3amy W KOHTpakidjama Muiinha, Kao OArOBOpPY Ha JEJIOBamkE CHIIa KOje
TeXKE J1a n30ale Teso U3 PaBHOTESKHOT mojioxkaja. [Ipuimkom BexOama Ha Ipeid HEOIXOTHO
je nma crame (QU3MOJIONMIKMX MexaHu3zama Oyne OecripekopHO. Y (U3HOJIONIKE MEXaHH3ME

cranajy:

1. KunecreTnuku aHanu3aTopy — OCHOBE yIIpaB/baka MUIIMNHUM Hamnpe3ambuMa
y Be3W ca 3ay3uMameM ojJpeheHuX Moioxkaja U M3BOhemeM pa3IMUUTHX MOKpeTa |
KpeTama,

2. Bectubynapuu anapar — QyHKIMOHAIHA CTAOMITHOCT OBOT amapaTa yTH4e Ha
OpHUJEHTAIIH]Y Y TIPOCTOPY U OJIp>KaBamh€ PABHOTEKE;

3. Busyennu ananu3aTtopu — OCHOBE U3BOleHmha Ha CMambEHO]j MOBPIIMHU OCIIOHIIA
Y KOOPJIMHHUCAHOT YIpaBjbamha MUIIMNHUM Hampe3amuMa (TpolieHa cMepa KpeTamba,
Iy)KUHa 3aJ1eTa, yaabeHOCT O/ Kpaja crpase). Bun je oaroBopaH 3a mo3uiiyjy riaBe u
MIOKPET y OJJHOCY Ha 00jeKTe y OKPYXKemY, TAKO Ja MMa BEJIUKY YJIOTY Y OJp’KaBamby
paBHoTexe (Berthoz et al., 2001).

4. TakTUIIHU aHATU3aTOpP — PETyIHCamkEe NPUTHCKA O CIIPABY HOTaMa, pykama Ui

HeKuM JipyruM aesom tena. (Ilerposuh u cap., 1995).

Yynao Buaa omoryhaBa na ce IuiaHupa KpeTame M M30eraBajy Mmperpeke U OHO ce
cMarpa JOMHHAHTHHUM HW3BOpPOM HHQOpMaIMja 3a KOHTPONY Tella, MPUIMKOM H3BOhema
akpoOatckux BexOu (Davlin, 2004). KoHTpoaHM LIEHTpH y MOXKIAHOM CTaOJIy HWHTETPUILY
uHpopMalyje 3ajeJHO ca APYruM OUOJIOIIKUM CUTHAJIMMA M MPOIPHOLEITUBHOT CEH30pa Y
KOHaYHOM yTBphHBamy OpHjeHTallje TOojenHIIa Y TPOAUMEH3HOHaTHOM npoctopy (Roland
& Rutka, 2004). Uako je BectuOynapuu cucteMm (Cimka 3) aHaATOMCKH pa3BHjeH Ha polemy,
OH ca3peBa 3ajeJIHO ca APyruM dyiuma y mpsux 7 mo 10 roamna >xuBota (Westcott et al.,

1997).
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PenentopHu fgeo aHaauM3aTopa BecTHOYJapHOI amapara CMELITEH je Yy

HNOJTYKPY)KHUM KaHaIMhMMa YHYTpalller yXa W HaJapaxyje ce NPOMEHOM YyOp3ama u
POTAIMOHUM KpeTameM Tiase. [lonmykpykHu KaHaTuhy Cy IOCTaB/LEHH Y CBE TPU IPOCTOPHE
paBHU, IITO perienTopuMa oMoryhyje ceIeKTUBHO HapakUBabEe 3aBUCHO OJ] II0JI0XKA]ja III1aBe
y OJHOCY Ha CHJIy 3eMJbMHE Texxke. Hanmpaxkaju ce ca pemenTopa mpeHoce 8. MOMKIaHUM
KMBLIEM JI0 BECTHOYNApHUX jefapa y NMPOAYKEHO] MOXKAWHH, O KOjUX NMOYHIbY HEPBHHU
nyTeBu. Besa BecTuOymnapHOT anapara ca MaJllM MO3IOM OCTBapyje OJp’KaBambe PAaBHOTEKE U
ycrpaBHH CTaB Tena. Tpeba yBek MMaTu y BUIY Jia jé BECTHOYJIapHM amapar CUMETPUYHU
mapHd opraH M Ja he ykymHa peakuuja 3aBUCHTH of (yHKIHUje o0a nabupuHTA.
BectuOynapuu amapar ce cacToju W3 CTaTUYKOT M JUHAMHYKOT Jeja, O]l KOjHX je IpPBU
CTapHju U pearyje Ha IPOMEHE y OAHOCY Ha IIpaBall 3eMJbHHE TEXe U JHMHeapHa yOp3ama,
JIOK APYTU pearyje MpBEHCTBEHO Ha POTAllMOHA yOp3ama, alld U Jpyra IPOMEHJbUBA KpeTama
y pa3HUM MpaBlKMa. PelenTopHU €0 CTaTHYKOI amapara MpeAcTaBibajy makysie (maculae

staticae) y cakysycy cToje BUILIC BEPTHKAIHO, & Y YTPUKYIIYCY XOPH30HTAIHO.

Oculomotor

nucisi Vestibulo-ocular

Pathways
Mediss
longitudinal
~y fasciculus
*oJ- 7™ Reticular
formation

Vestibulospinal
Pathways

lengrtudinal
fasciculus

Other Pathways

(ot demonstrated)

» To Emetic Centers
= To Vestibulocerebellum

Canka 3. IllemaTcku npuka3 BeCTUOYIapHOT CUCTEMA U HETOBUX ITyTEBA.

To cy octpBua cenzopHux henuja, uuje ce LMIMje Hala3e y >KEIAaTUHO3HO) MacH,
MPEKO KOje€ Cy CHUTHHU KPUCTAIW KalujyM kapboHara. Kao crnenupuyHo TEXH O] OKOJTHUX

CTPYKTYpa, OBM KPUCTAJIM TIPH pa3HUM yOp3amuma moBehaBajy WM CMamy]y NMPUTHCAK Ha
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hunnje U Tako Jajy yTUCaK O MpaBIly JIel0Bamka CUjie, MpoMeHama MoJI0Kaja Tela Wik cMepa

Kp€Tama. OBn Kpuctajii C€ 30BY OTOJIUMTH, IIa C€ IO BHMa H NOCO CTATUYKH OCO

BeCTUOYJIAPHOT arapara 30B€ U OTOJIMTUYKH arapaTr Uil OTOJIUTHYKU CUCTEM.

JIMHAMMYKH /1e0 BeCTHOYIAPHOT anapaTa cacToju ce O TPH MOJYKpPY)KHA KaHala y
TpU paBHH mpocTtopa. OHHM TOJa3e W 3aBpIIABAjy CE€ y YTPUKYIYCY, Tako Ja ca UM
dhopmupajy Tpu nipcteHa. [Ipu kpykHHUM KpeTambuMa U YraoHHM yOp3amuma Johu he ycien
MHEpIIMje 10 PENaTUBHOT KpeTama eHionuMde y oarorapajyhem kanamy, ITO MpeJcTaBba
cnenupUIHA HaApaka] 3a aMmIyje KaHalla, rie cy LuiujapHe hemuje koje dopmmupajy
nzbouewme (kpucry). Kao u kox Makyna, uivje ce ¥ OBJIC Hala3e y KEIATHHO3HO] MacH, aJld
6e3 oronuTta, Beh yMHE MOMUYHY TIperpaxy amiyie (Kymyiy) KOjy MHEpIMjaliHa KpeTamba
TEYHOCTH CaBHjajy U TaKo [ajy HaJpa)kaj KaHajla y 4YHujo] paBHU Jeyje yraoHo yOp3ame.
300r Kymyle Kao OCHOBHOT MeXaHW3Ma, AMHAMHYKH JI€0 BECTHOYyIapuca ce 30Be W

KYITYJIAPHH arapaT WIHA KyITyJapHH CHCTEM.

[lomena Ha cTaTHYKM W JWHAMHYKA JI€0 j€ IIEMaTcka M HE OJAroBapa CacBUM
BecTHOYIapHO] (QyHKUMjU mOIITO 00a cHUCTeMa pearyjy y Kpajibo] JMHHMJU Ha CBE BpCTE
yop3ama. BectubynapHa jeqpa y MoxaaHOM cTabiy cy MOBE3aHa ca MajluM MO3roM (paau
yckiahuBama peakiyje ca MojaluMma KOju CTHXKY M3 MpOIpPHOLENTopa), 3aTUM ca
OKYJIOMOTOpUMA, KHYMEHOM MOXJIWHOM W MOXKJAHOM KOpPOM, Ka0 W Ca BETeTaTHBHUM
[IEHTpUMA, IITO CBE OOjallmaBa CIOXKEHOCT peakiyje W OpOojHE CHUMIITOME HaJpakaja U

o0oJbema.

Hpeno3HaBaH>e InomMepamka T1J1aB€ Yy OJHOCY Ha nonomaj TCJ1a OMOFYFIGHO je

nuHeapHuM (otolithic macula) u yraonum (MONMyKpy>KHU KaHan) yOp3ameM pelentopa

YHYTpAaIbEr yXa.

EnexTpruHa akTUBHOCT T€HEpHCaHa y YHYTpAIIEM yXy MyTyje 1yK BECTUOYIapHOT
HepBa (mpumapHH adepeHTHH HEYPOHCKHM IIyT) JO0 IEHTPATHOT BeCTUOyJIapHOT jempa
MOXTaHOT cTabna, dopmupajyhu Ipyrd HEYpPOHCKH IYT KOjU TIOCTaje BECTHOYJI0-OYHU
peduexkc (VOR), BectuOyno-cnvHamHM MyT M BecTHOymo-uepeOparau nyr. Ox cBHUX
Jbynckux BecTHOynapHux nmyreBa VOR je HajBaXHUjU M HajBuIIe je mpoydyaBaH. Ha cBom
HaJIIPOCTHjEM HHUBOY OYXaH je Jla OJpXKH CTa0WIHY PETHUHAIHY CIWKY Ca aKTHBHUM

IIOKpE€THUMa I'JIaBEC.
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Labyrinth

Cauka 4. [Tepudepau BecTuOyIapHU CUCTEM

Iepudepun BecTudyaapuu cucrem (Cimka 4) yk/bydyje ymapeHe KpajeBe
CEH30pHUX BECTHOYIapHUX opraHa nosuykpyxHux kaHana (SCC) U OTONMTHYKHX OpraHa.
OBuU penenTopu ce Hajla3e y OKBUPY KOIITAHMX KaHalla UCIYHEHUX TEYHOILINY y VIIHO]
IIKOJBIIM U OJITOBOPHU Cy 3a MEPIENIH]y M0JI0XkKaja U KpeTama Tena. BectuOynapuu HepB (4
ropssu U nomu myresu VI HepBa) cy moBomHa Be3a 10 MOXKIAHHX je3rapa nepudepHor
BecTuOymapHor cuctema. [lepreniuja yraoHux yOp3ama j€ YIJIaBHOM OJTOBOPHOCT TpHU

ylapeHa NOoJIyKpYyXKHa KaHana (Mpeimnu, 38U 1 00YHN).

Yuyrpamme yBo (auris interna) mpexacraBiba mocebaH cIioj /ABajy mepudepHux
aHaJmM3aTopa - oOpraHa ciyxa M BecTHOynapHor amaparta. IIpBu opran je Hacrao
nudepeHIijaijoM U3 JAPYyror Tako Ja Cy UM MHore Mopdosomke, (PU3HOIOMIKE U
MATOJIOIIKE OCOOMHE ocTajne 3ajeqHuYKe. 300r OrpaHMUYEHOr MPOCTOpa y MHUpPaMUIU
TEeMIIOpajiHe KOCTH, Kao W 300r moTpeda (yHKIHUje, OBE CTPYKType HMajy KOMILJIMKOBAH
CHCTEM KaHajla M TMpOUIMpema, KOjU je MO0 ToMe N00MO Ha3uB JabupuHT. Pagu mTo
0e30eqHuje (QPyHKIMje CEH30pHU €JIEMEHTH 00a OpraHa Cy CMEIITeHH Yy MEeMOpPaHO3HOM
nabupunty (labyrinthus membranaceus) xoju ce Hamasw y KOIITAHOM JIAOUPHHTY
(labyrinthus osseus). 3aame-ropmH J1e0 Ja0UPUHTA, WM JAOUPUHT y y>KEM CMUCITY, IpUMaia
BEeCTHOYJapHOM armapary JOK C€ y HErOBOM IMpelme-I0meM Jelny, WIH IyXy, Halazu
nepudepHu penentop opraHa ciayxa - KopTujeB opraH. YHyTpallmeM yBY Npunana u
YHYTpaIIbU CITYIITHA XOJHHUK (Meatus acusticus internus) kojum mposas3u 3ajeJHIYKH KUBAIl
HaBejeHa JBa oprana (nervus statoacusticus), sarum wepsu facialis u intermedius u arteria

labyrinthi.
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3aame-ropmhbu (BecTUOYJIAPHHM) /1€0 KOIITAaHOT JaOMpPHUHTA CE€ CacTOju M3 Tpema

(vestibulum) u Tpu korrTaHa moNMyKpy:kHa KaHaia (canales semicircularis 0ssei) mocraBibeHa
y Tpu paBHH mpoctopa. OHM CBH TONa3e W 3aBplIaBajy ce y BecTHOynymy. CBaku
MOJIYKPYKHU KaHaI OJM3y jeJHOr OJf CBOjUX ymha y BeCTHOYIyM HMa BPETEHACTO
MpoIupene (aMITyily) TIIe je CMEIITEH oAaroBapajyhu ceH30pHH amapar. Y BECTHOYIyM CY
CMEIITEHE B Keculle MeMOpaHo3Hor gabupunTa (Utriculus u sacculus), kanan koju ux craja
(ductus utriculo-saccularis), 3aTum kaHam KOjU BOJM TpeMa CHAOJUM(ATUYHO] KECHUIH
(ductus endolymphaticus), a Ha mpeameM 3uay je OTBOP KOjU BOJAM Mpema Mmyxy (apertura
vestibuli cochleae). Ipeamwe-nomu aeo KomTaHor JadbupuHTa unHu myx (cochlea) (Roland &
Rutka, 2004).

2.5 TecTupame paBHOTeXKe Y CIIOPTY

Hudson et al. (1995) naBose na Tectupama paBHOTEKe maTupajy u3 1930. rogure,
KaJla je BpeMe oJp)KaBarma MOJoXKaja OUII0 KpUTEpHjyM, a 3afaly OWIM JTUXOTOMHH: WU
OJIp’)KaBarb€ PaBHOTEXKE Y HEKOM TOJIOKajy (Ha MpHMep: Ha jeHO] HO3HM) WJIM TECTHUPAme
TUHAMUYKE paBHOTEXe (Ha TpHUMEp: XoAame Mo yckoj rpeau). Mako cy kpurepujymu Omim
KOHCTPYHCAHH M KOPUCTHIIM C€ M Y CIOPTY W 33 UCTPAKWBAa CBAKOJHCBHUX aKTUBHOCTH,
OBaKBa MCTpa)KMBama Cy Ouia MoIylapHa CBE JOK HHMj€ OTKPHUBEHO Ja ,,TOTOBO Ja Hema
noBe3aHoCTH u3Mel)y ctatnuke W auHamuuke paBHoTexke (Thomas & Nelson, 1990, crp.
373, mpema Hudson et al. 1995). Hellebrandt (1940) je 3abenexwuo ga ce ocobe y CTaTHYKOM
TM0JIOXKA]y KOHCTAHTHO ,,ibUITY" (KJIaTe) U J1a TIOCTOj€ EPHOIU MOOUITHOCTH TOKOM Iepuoja
cTaOuIHOCTU. Y KAaCHHUJUM DPaloBUMa M HUCTPAKMBAKBLHUMa CE€ JIOCTA IMOJIEMUCATIO O TOME U
KPUTHUKOBAO OBaj KOHIENT, jep Ce Y MHOTUM TEKCTOBMMA paBHOTEXa H3jeHAYaBala ca
EKBUJIMOPHjYMOM — CTal€M MOTIYHOT MHPOBamkba U MEXAaHUKOM PaBHOTEXKHHX MOJI0Xkaja (Ha
npumep: Adrian & Cooper, 1995; Hamill & Knutzen, 1995). Kreighbaum u Barthels (1990,
ctp. 310) uctuuy na HE MOCTOJU MPABO MHUPOBAKE M J1a Y JbYACKAM aKTHBHOCTHMA YBEK

HOCTOjI/I HCKa BpPCTa KpCTama.

TokoM BpeMeHa Cy Tako MOCTOjalie ¥ pa3ndyuTe AeUHHIIH]je paBHOTEXKE, Ma Ce TaKo
OHa M3jeJHavyaBaia ca CTaOWiaHOIINYy — MOTYNHOCT Ja ce MHHUMH3UpA WM MaKCHMHU3Upa
crabumnoct (Hall, 1995); konTpoia ycnpaBHOT cTaBa U HBeroBo oxapskaBame (Dictionary of

the Sport & Exercise Sciences, 1991).
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2.6 MeTtoae TecTupama paBHOTEX e y CIIOPTY

[Toctoju Benmuku Opoj O0OjeKTUBHUX M CYOJeKTHMBHHX Menona 3a yTBphuBame
CIOCOOHOCTH PAaBHOTEXE M IMOCTypalHEe CTaOMIIHOCTH, a HeKe oJ mHX cy: Romberg test,
Chattecx Balance System, EquiTest system, Biodex Stability System, Balance Error Scoring
System (BESS), Star Excursion Balance Test (SEBT), Y balance test (Arnold & Schmitz,
1998; Valovich et al., 2004; Demura & Yamada, 2010).

Hanpenak TtexHomoruje omoryhwo je HayYHMIMMAa KBAaHTUTAaTHBHO TECTHPAHE
CTaTUYKe paBHOTe)Ke moMohy TeH3MOMeTpujcKkuxX Iuiar¢popmu. OBakBH  CHCTEMH
Mpe/ICTaBbajy JIaK, MpakTHYaH U e(UuKacaH METOJl TeCTHpama Kpo3 aHaIU3y MOCTYpaTHOT
nomepama. Hajuemthe kopumrhenu cuctemMu cy OHU KoOju Oejeke HoMepame LEeHTpa
nputucka cromana (COP). ITomepame COP peduiekTyje ce Kpo3 XOPU30HTAITHO MOMEpamhe
nentpa rpasurtanyje (COG) u cuiie peakiuje mojIore TOKOM MHIMUNHE aKTUBHOCTH JTOEBUX
eKcTpeMuTeTa Ha cronana. OHe Cy moBe3aHe ca MoMepameM Tejla CIIUTAaHUKa TOKOM CTaBa U
Has3BaHe ,,body sway* (nmomepame, muxame Tena). Hajuenhe ce kopucre cuctemu Chattecx
Balance System, the EquiTest, the Force Plate, the Pro Balance Master, and the Smart
Balance Master (Guskiewicz & Perrin, 1996). OBakBu cuctemu 6enexe noMepame IEHTpa
nputucka Ha ctonaiuma (COP) momohy ceH3zopa aedopmainuje y CTpyKTypu miatgopme
(Ricotti, 2011). Jom npeuusHuje ,,mbUxame Tena“ je AeGUHUCAHO Kao OCLWIalMja LEeHTpa
TEXHIITa ¥ OOMYHO C€ HE MEPH Ha JUPEKTaH HAYMH (Ha MPUMEP KHHEMATHIKOM aHAIH30M).
[TapameTpu k0ju ce Ha OBaj HAUMH J1I00H]ajy CYy Cperha BPEAHOCT no3uinje (kao pedepeHTHa
Tayuka), IoMepame Hallpea-Ha3a]l U O0UHO oMepame, Ay>KUHA IyTa ,,;buxarea meia™“, Op3uHa
noMepama u nojpyyje nomepama (Ricotti, 2011). [Ipumepu paznuyuTor BpeMeHa TeCTUPamba
CTaTHYKe W JMHAMHUYKE PaBHOTEXE KOJ Jele M ajolieciieHaTa npema Ricotti (2011)

npukasanu cy y Tabenu 1.

Knacuunu npoTokon Tectupama JUHAMHUYKE paBHOTEXE KopulthewmeM miaaTdopme je
CKOK IPOTOKOJ. M3 CyHOXKHOTI Moiokaja UCIIMTAaHULM HAaKOH CKOKa, Tpeba Ja J0oCKoue Ha
JeIHy HOTy, ca pykama Ha OOKOBMMa W ca LMJbEM Jla ce IITO Opxe Bpare y CTaOUIHH
nojiokaj. MHOrm mapameTpu MoOry Ja ce Ja00Mjy TOKOM H3Bolema OBOI 3ajJaTka, a

Haj3HavajHUju je Bpeme crabmmzanuje (TTS) (Wikstrom et al., 2005).
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Wikstrom et al., (2005) npencraBibajy HOBH IapaMeTap Ha3BaH JMHAMHYKH HHICKC

nocrypanne cradbuiaaoctu (Dynamic Postural Stability Index — DPSI). On ce Takohe 6a3upa
Ha MPOTOKOJIy CKOKa U y3uma y 003up momeparsa COM OKO Tauke CTAOMIHOCTH HAKOH
JIOCKOKa, Ta je mpeacTtaBbed oaroBapajyhum COP durykryanujama y Tpu pa3inyuTa mnpasia.
Ha oBaj HaunH ce 100Mjajy TpU pa3IHMyuTa HHICKCA CTAOMIIHOCTH: MEANO-TaTepaIHN HHICKC
crabmmnoctu (MLSI), anterior-posterior (APSI) u Beprukanuu uuaekc cradmanocta (VSI).
Knuanuky npuMeHJBUB TECT AMHaMUUKe paBHOTexe je Star Excursion Balance Test (SEBT),

KOJY 3aXTeBa CHAry, THITKOCT U TIPOTIPHUOPEIICIIIIH]Y.

Ta6euna 2. [IpuMepu pa3IndUTOr TECTUPAHA CTATHYKE U TUHAMHYKE PABHOTEKE KOJI JICHe U
anmonecuenara (Ricotti, 2011).

Tun Tecta paBHOTEX e Y3pact ucnuranuka Tpajame TecTa HcrpaxxuBame (roamHa)
CraTH4ku 6-7 ronuHa 10s Rival, 2005
CTaTHYKH M JMHAMHYKH 14-17 roguna 20s Ribaldi, 1987
CTaTH4YKH TeCT PaBHOTeXKe 5-6 ronuHa 30s Kirshenbaum, 2001
CTaTHYKU M JMHAMHYKHU 14 ronuHa 35s Mallau, 2007

BESS (Balance Error Scoring System) — cucrem 600Bamba peBHOTEXE pemMa Opojy
rpemaka je 4ecto KopumheH ol CTpaHe MCTpakuBada M JieKapa Kako OM ce TpOIIeHWIIA
paBHoTexa. Bell et al. (2011) cy o0jaBuim perieaHO UCTPAKUBAKBE Ca IIUJBEM JIa C€ YTBPAU
noysznanoct BESS rtecra, y pamosuma ox 1999. no 2010. rogune. IloyznanocT ykymHOr
BESS pesyirata u cTaBa Ha jeqHO] HO3M ce Kperaia oj cnabe mo noope (0.44-0.83).
Bamanoct BESS Tecta ce mpoBepaBana ca pe3ynraruma JoOUj€HHMM Ha TEH3HMOMETPH]CKO]
mwiaropmu U yrBpheHo je na Behy kopenanujy uMajy 3aXTE€BHUJU CTaBOBH O]
jenHocTaBHMjuUX. 3akibyyak je na BESS uma noOpy BajbaHOCT NPHUIMKOM TeCTHpamba

CTAaTUYKEC PABHOTECKEC, Ka0 U A CY PCIYJITATH Y KOpCJlaI_[I/IjI/I ca ApyrumMm TCCTOBHUMA.

2.7 3na4yaj paBHOTEKe KO MJIAJUX CIIOPTHCTA

VY BenukoM Opojy CIOPTOBA je paBHOTEXa OMTAaH (aKkTop 3a MOCTU3AHmE ycIiexa, TaKo
71a je HEHO TECTHPamEe U YCaBpIIaBamke BEOMa BAXKHO. 3a MMOCTH3amkbe XapMOHHYHOT Pa3Boja,
HEOIXOJHO jé Pa3BUTH CBE MOTOPUYKE CIIOCOOHOCTH, @ HE CaMO OHE KOjeé Cy O] IMPECyIHOT

3Ha4aja 3a pesynraT. [locTtoju Benuku Opoj MCTpaKMBama Koja ce OJHOCE Ha €Balyallu)jy

39



-

CTaTUYKC U JUHAMHUYKE PaAaBHOTEXKE KOA CIIOPTUCTA Y pa3IMYUTHUM CIIOPTOBHMA, Ca IUJBEM a

ce Hal)y HAUMHU OJpKaBama paBHOTEKE KoJ pasnuuutux croprosa (Paillard, 2002; Kruger,
2004; Shaw, 2008; Matsuda, 2010; Paillard, 2006) nok ce Heka omHOoce Ha ymopehuBame
CIOCOOHOCTH paBHOTEXKE KOJ CIOPTUCTa KOjU ce OaBe pasIMUUTUM CIIOPTCKUM
aktuBHocTHMa (Davlin, 2004; Perrin, 2002; Bressel, 2007). Hekonuko ucTpakuBama je
MMaJI0 3a Yy30paK CIopTucTe y mepuony anoiecnennuje (Stepinski, 2003; Emery, 2005;
Cowley, 2006; Gualtieri, 2008), a camo jenHo y nedjem y3pacty (Ricotti & Ravaschio, 2011).
VY eCTeTCKUM CHOPTOBHMA PaBHOTEKA TUPEKTHO YTHYE HA PE3yIITaT, jep ce CBaKW IyOUTaK
PaBHOTEKE O3HAYaBa Kao rpelika.

Jlpyru 3HaYajaH pasiior je MOBE3aHOCT PABHOTEKE U CIIOPTCKUX TOBPEa, Koje ce mpe
CBEra OJIHOCE Ha IMOBPE/Ie CKOYHOT M KOJICHOT 3171004, aJl ¢e y UCTPAKUBABUMA MTOKA3aJIo J1a
MPBEHCTBEHO KOJ CIIOPTHCTAa MYIIKOT Tojia. TpeHWHT paBHOTeke je edekacan, Kao €0
nporpama IeJOKyITHE MOTOpHKE, Kaja ce Tienajy e(pekTh Ha MpeBEeHIHU]y CIOPTCKUX
[OBpE/a, WM PEBHOTEKA Kao IPEIUKTOP moBpeaa ckouHor 3rioba (McGuine et al., 2000;

Hrysomallis, 2007; Guskiewicz, 2011; Gioftsidou et al., 2012; Zemkova, 2013).

2.8 PaBHOTeka rUMHACTHYAPA

Kako je paBHOTe)ka KOMITOHEHTa TMMHACTHKE, OBa CIOCOOHOCT CE€ YeCTO Be3yje 3a
rumHactuyape. Jlobap ruMmHacTHuap Mopa jJa mocenyje 1o0py CIOCOOHOCT Ofp’KaBama U
JUHAMUYKEe U CTaTHYKEe PABHOTEXKE Kako OM YCIEIIHO M3BOJMO TMMHACTHYKe BexoOe. Y
nperiaeqHoM uctpaxkuBamy Hrysomallis (2011) waBomm nga ce y HajBehem 0Opojy
HCTpaXMBamka PaBHOTEXKA KOJ TMMHACTHYapa ynopehyje ca paBHOTEKOM KOHTPOJIHE TpyIie
necroptucta (Asseman et al, 2008; Davlin, 2004; Vuillerme et al., 2001; Aydin et al., 2002;
Carrick et al., 2007) u nBe crynuje koje ux ymnopelhyjy ca apyrum cnopructuma (Bressel et
al., 2007; Davlin, 2004). Camo y crymmju Vuillerme et al. (2001) Huje mocrojana
CTaTUCTHYKY 3Ha4ajHa pa3linKa y CIIOCOOHOCTH OJprKaBama PaBHOTEXKE, Al ayTop cMaTpa
na ce paagd o mMaioM y30pky. Kama ce pamm o Tecty umje Tpajame mpenazu 20 S,
TMMHacTHYapu OCTBapyjy Oosbe pesynrare ox HecropTucta (Asseman et al., 2008; Davlin,
2004; Vuillerme et al., 2001; Aydin et al., 2002; Carrick et al., 2007), anu He U Kaaa TECT

Tpaje mame 20 cekyHau (Bressel et al., 2007; Davlin, 2004). Kako rumHacTH4apu y CBOjUM
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BekOaMa Of[p’kaBajy paBHOTEXKY y BekOama HEMTO IyXe o1 2 S, 3a ayTope jeé OBO

n3HeHalyyjyhu nmogaraxk.

VY ucrpaxuBamuma (Asseman et al., 2008; Bressel et al., 2007; Aydin et al., 2002)
TMMHACTHYapu HMMajy CYNEPHOPHU]Yy CTaTHYKy PaBHOTEXKY Ha jeIHO] HO3HM, Kao U OO0y
JMHAMUYKY paBHOTEXY Ha 00e Hore (Davlin, 2004), anu He U CTaTHYKy PaBHOTEXKY Ha 00e
nore (Asseman et al., 2008; Bressel et al., 2007; Aydin et al., 2002). PaBHoTexa Ha jeaHOj
HO3M C€ MOXK€ CMaTpaTH 3aXTEBHOM, ajli THMHACTHYapH je 4eCTO yBex0aBajy, jep y CBOjUM
BekOaMa UMajy OBakBe BexOe (Ha MpUMep: Bara Ha Ipelid U mapTepy), 0K Ce paBHOTEk a Ha
00e HOTe MOX€e CMaTpaTH JIAKOM U Hecleln(UIHOM 32 THMHACTHYape.

BaxxHo je HanmoMeHyTH Aa Cy TUMHACTHYapH JIaKIIU U uMajy kpahe ekcrpemurere y
nopehemy ca IpyruM CIOpTUCTHMA, IITO Y KOMIApaTHBHUM CTyIWjaMa MOKE YTHLATH Ja
pesyarare (Davlin, 2004). Hopmanu3aiiija paBHOTEKHHUX CKOpOBAa Y BE3HM Ca BHCHHOM H
OY>)KHHOM EKCTPEeMHUTETa MOpa ce y3eTH y 003HMp Kaaa ce ymopelyjy rpymne ca mpuMETHUM
pasnukama y rpahu unu macu tena (Bressel et al., 2007). Pesynratu uctpaxusama (Davlin,
2004) yka3yjy na y nopehemy ca ¢yndanepuma U IUIMBAYMMA, THMHACTHYAPH UMajy 00JbY
paBHOTEXKY Ha 00e Hore, Ha ctabuwioMeTpy. Y KacHHjeM HcTpaxuBamy Hosseinimehr et al.
(2009) cy yrBpaMaM Ja TMMHAcTHYapu MMajy 0o0Jby paBHOTEXY oJ (ynbanepa u pBaua
MPUIMKOM TECTHpama y pa3IuuuTiM ycioBuma. Bressel et al. (2007) kopumrhewem BESS u
SEBT HuCcy mnpoHalUIM pa3iuKe Yy CTAaTUYKO] M JUHAMMYKO] pPaBHOTEXH u3Mehy
rUMHacTHyYapa u Qyadanepa, amud Cy TUMHACTHYapH IIOCTUTIIM 00Jbe pe3yirare of
Komapkama. JlockonM y THMMHACTHIM, KOJU 3aXTEBajy OJIp’KaBamke PABHOTEXKE HAKOH
n3BOhema BeoMa CI0KEHHX elleMeHara (maprep, Ipe/ia U JIOCKOLU ca OCTaIuX T’MMHACTHYKUX

crpaBa) 00Jb€ YTHUUY Ha Pa3BOj PaBHOTEXKE Y OJIHOCY HA JIpyre CIIOPTOBE.
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3 JOCAJAIIIBA UCTPAXKUBAIbA

Jlocamamma HCTpakMBama O00jeMbYjy HAaydHE M CTPy4YHE pajoBe, 00jaBJbEHE
m3mehy 1995-2012. rogune. [lpukyrmibeHa HCTpakuMBama CE, YCIOBHO, MOTY IOJCIHTH Y

YETUPH TPYIIE:
1. HUcrpaxuBama mojapyyja paBHOTEXKE Yy CIIOPTCKO] THMHACTHUIIN;
2. HcrpaxuBama y CIOPTCKOj THMHACTHUIY BE3aHa 3a JIUCIUILTUHY TPEJia;
3. PaBHOTeXa MpUIMKOM M3BOlema cTaBa y ynopy;

4. VTuiaj pa3auuuTUX IporpaMa Bex0Oama Ha CIOCOOHOCT paBHOTEXKE.

3.1 UcTpa:kuBama noJpyuja paBHOTEKe y CIIOPTCKOj THMHACTHIH

Vullerme i Nougier (2001) cy Ha y30pKy HCTpa)XHBaIN yTHUIIA] KOHIICHTpALUje HA
0JIpKaBambe PABHOTSXKHHUX ToyIokaja. CIOPTUCTH Cy UMaJU 3a7aTak Ja IMTo Op>ke OATrOBOpE
Ha U3HEHA/IHU 3BYYHU CUTHAJI M TO JIOK CTaOMIIHO cefie M y Tpu crojeha ctaBa. Pesynratu cy
MoKa3aJld Ja 3aXTEeBHOCT II0JIoKaja 3axTeBa Behy KOHIEHTpalMjy HMCIHUTaHHKA.
'mmuacTryapuma je nmotpeObHa Mama KOHIICHTpAIlMja 3a OJIpKaBame CTaBa Ha JeIHO] HO3M.
3akJjpyyak ayTopa je Jla Cy TMMHACTHYapu IOKa3ajlu MOTpedy Mame KOHIIEHTpaluje 3a
OJIpKaBame PABHOTEkKE Y OJJHOCY Ha JPYTe CIIOPTHUCTE.

Vullerme u cap. (2002) cy umanu 3a IMJb Ja UCTpaxe Ja JIM THMHACTUYapH MUMajy
cTaOWIHHUJU CcTOjehH cTaB OJ APYTrUX CIOPTUCTA U KOJMKO BHJl yTHYE Ha U3BONEHE TECTOBA
paBHOTEXKE KOJI THMHACTHYapa. Y30pak je YMHWIO 6 BpPXYHCKMX TUMHactuyapa u 6
BPXYHCKHX CHOPTHCTA y JAPYI'MM CIIOPTOBHMA. 3a/aTak je 0o OAp)KaBame PaBHOTEKE Y TPU
noJjioxkaja: crojehu CyHOXKHM, CTaB Ha jeIHO] HO3U M CTaB HAa HECTaOMIIHO]j mojio3u. CBaku
CTaB je TeCTHpaH ca OTBOPEHUM U 3aTBOPEHUM O4MMa. Pe3yTaru cy mokasanu Jia ofpKaBame
paBHOTEXKE 3aBUCHU O] TeKMHE 3a/1aTKa, Kao U Jia cy o0e rpyre nMaie cauune pesynrare. Koj
OJlp’KaBarba PAaBHOTEXKE Ca 3aTBOPEHUM OYMMa, THMHACTUYApH Cy MOCTUIIIN 00JbE pe3yiaTare

1 00Jbe Cy KOPUCTHIIN OJpXKABaJI PaBHOTEXY.
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Davlin (2004) ucniuTyje AMHAMHYKY paBHOTEXY KO BpXYHCKHX croptucta (Division

|, mpodecnonanHu, BpXYHCKH W OJIMMIIUJCKH DPAaHT TaKMHU4YCHa). Y HCTPAKUBABY CY
y4ECTBOBAJIM TUMHACTUYAPH ¥ TUMHacTu4apke (N=57, y3pacra M 17.3 roxa., SD = 4.1 god.),
¢dbyndanepu (n = 58, yzpacra M = 19.8 rox., SD = 1.6), mmuBauu (n = 70, y3pacra M = 17.1
ron., SD = 2.5) u ocobe koje HUCY UMaJle TAKMUYAPCKO UCKYCTBO Yy criopTy (N = 61, y3pacta
M 16.8 god., SD = 2.0). /lunamuiuka paBHOTEkKa je TECTHPaHa Ha CTAOMJIOMETPY, Ca 3aXTEBOM
Ja ce oAprkaBa MOCTypa Tela HAa HECTAOWIIHOj TOJUIO3HM, Y XOPHU3OHTAIHO] MO3UIUHU, Y
Tpajay on 30 S. CBakM MCIHTAaHUK je MMao TPH yBekOaBama, KOja Cy Iparuia ceiaam
n3Bohema Tecta. AHaNM3a je ToKaszaia 00Jby PaBHOTEKY KOJ| CIIOPTUCTA M TUMHACTUYAPH CY
umanu 0oJbe pasynrare y nopehemy ca npyrum cnopructuma. Huje mocrojana cTaTUCTHYKA
3Ha4YajHa pa3iuKa y u3Bohemy wu3Mel)y Mymikapana W JKeHa. YMepeHa /0 HeraTHBHE

Kopenaiuje yrBphena je uamel)y TnHaMU9IKe paBHOTEKE U BUCHHE M Mace Tella UCITUTaHHKA.

Hum crymuje Vuillerme & Nougier (2004) 0uo je yrBpauTu Kako he momatHu
3aJjaTak HEONXOJaH 3a IOCTYPaJIHYy KOTPOJIy TOKOM CTajara, KOPHUIINCHEM Iapajurme
,JIYILIOT 3a7aTKa’™ KO BPXYHCKHX TMMHAacTHuapa (N=7) ¥ BPXYHCKUX CIIOPTHCTA y IPYTHM
cnoproBuma (N=7). Cy0jexkTu cy U3BOAWIM TPH pa3jivuuTa craBa (Ha o0e HOre, Ha JE€JHO]
HO3M, Ha je€JJHO] HO3M Ha HECTAOWJIHO] TMOJIO3M), KaKo OM C€ YTBPAWIO Ja JIU CJIOXKEHOCT
3aJjaTKa yTH4e Ha u3Boheme ko oBux rpyna crnopructa. [Ipema COP nomepamy, pesynraru
Cy MOKa3ajlHu Jia I0JJaTHU 3a/1aTak HEONXOJaH 3a peryialujy MocType pacte ca ciaokeHoIhy
MOCTYpaJIHOT 3aJaTka 1 KoJl 00e rpyme crnoptucta. OBaj edekaT je MambH KOJl FTMMHACTHYapa

TOKOM CTaBa Ha J€JIHOj HO3H.

VY c¢Bojoj crymuju Baryaktar (2005) je ynopehusao ,,dmaMuHIO” TeCT paBHOTEXE
KO/ CIIOPTHUCTAa Yy Pa3IMYUTHM CIIOPTOBMMA. 3aKJby4aK ayTopa je Ja ce pe3yiTaTd Ha
,,DIaMUHTO™ TeCcTy 3HA4ajHO pas3NuKyjy u3Mel)y rUMHacThuapa, aTjieThdyapa W IUTMBada

(p<.001), y KOpuCT THMHacTHYapa.

Asseman et al. (2008) uma 3a usb 1a aHaMU3Upa eeKTe ,,MICKIbyunBama™ BUIa Ha
CIOCOOHOCT M3BOhema BexOu 0e3 ryONTKa paBHOTEXKE U MOCTYpaIHY KOHTPOIY Y QyHKIUJU
TeXKUHE U CIEeUU(PUUHOCTH CTaBa. Y30pak MCIUTAHUKA j€ YMHWIO JBAHAECT BPXYHCKUX
TMMHAcCTH4apa o/ KOjUX je 3aXTeBaHO Jla ITO JyXe OJpKaBajy paBHOTEXKY Yy TPHU MOJI0XKaja:
Ha jeHOj HO3HW, JIBE HOTe W y CTaBy y ymopy Ha pykama. CTaBOBU Cy paHTHpaHH O]

HajJIaKIIer Ka HajTeXeM U CTielu(pUIHUjEM.
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Ha YCIICUIHOCT PIBBOI')CI-La caCTaBa Ha Ip€au MOXE YTHLHATH AaHKCHO3HOCT KOJ

takmuuapku (Cottyn et al, 2006), momro ce Bexx6e Bucoke texkute (C, D, E, F) ussome Ha 10
CM mupuHe U Ha BUCHHU o1 125 cm. dakropu kao mro cy pusuk nospene (Kolt & Kirkby,
1994; Sands, 2000) 1 cy0jeKTHBHOCT 00/I0Baka O] CTpaHe Cyauje JOMPUHOCE aHKCHO3HOCTH.
Hekonuko crynuja je MOTBPAMIIO Ja aHKCHO3HOCT MOXKE YMAWmHTH CIOCOOHOCT M3BOhema
cacTaBa Ha Tpead, jep yThue Ha TnoBehame MuIIMhHE HAMETOCTH, CIIOCOOHOCTH

KOOp/MHAIIH]E U PaBHOTEXE.

Bressel et al. (2007) cy umanu 3a Wb Ja yHnopene CTaTUYKy M JAMHAMHYKY
paBHOTe)Ky m3Mely ¢yxnbanepku, Komapkammna W THMHACTHYapKH, YHHBEP3UTETCKHUX
CIIOPTHCTKUIbA. Y UCTPAKUBAKY CY YUeCTBOBaJIC 34 HCIUTAHMIIE, )KEHCKOT T10JIa TIPBE CKHIIe
Hammonanuor crmoprckor caseza (National Collegiate Athletic Association Division 1):
¢dyndan (n=11), komapka (n=11) u rumuactuka (N=12). Kako O6u ce Tectupana craTHIKa
paBHOTEXKA YYECHHUIIE CYy M3BOJWIIC TPU CTaBa ca BapujanyjaMa (Ha o0e Hore, Ha JeTHOj HO3H
W jJeIHO CTOMajo H3a APYror) Ha JBE pa3lW4HuTe MoJuiore (YBpcTa M HecTaOuiHa). 3a
TECTUpAmbEe JUHAMHYKE PAaBHOTEKE, YUECHHUIE Cy M3BOJAWIE ,,MaKCUMAIHH JOXBAT jEIHOM
HOTOM Y Pa3JIMYUTHUM TMpaBIMMa, CTajatbeM Ha jeHO] HO3u*“. ' TaBHEe Mepe Omiie Cy Trpeike
u3 BESS Tecra (Balance Error Scoring System) u HOpManu30BaHE BPEIHOCTH JAMCTAHIIC
noxsara u3 SEBT Tecra (Star Excursion Balance Test). Pesynratu cy mokazamu na cy
rpeuike BESS Tecta ko rumMHacTH4apku oune 55 % mame Hero koa komapkammia (p = .01)
u Bpennoctu SEBT Ttecra 7% Buiie kox ¢yndanepku Hero kop korapkamuna (p = .04).
3akJpyyak ayTropa je Ja ruMHacThyapke u ¢Qyndanepke umay 060Jby paBHOTEXKY y nopehemy
ca KOIIapKamMilaMa H TO THMHACTHYapKe CTaTHYKy, a KOIIapKamuie JAWHAMHYKY

PaBHOTEXY.

Kruczkowski (2007) wuctpaxyje MoryhHocTH oOJpkaBamba paBHOTEKE Tea,
YTBphEHUM Yy MOKYyIIajuMa CeHU(PUIHIM 32 THMHACTUKY, HAKOH KMHETHYKE CTUMYJanuje. Y
UCTpaKUBamy Cy ydyecTBoBajia 32 TMMHAcCTUYapa, KOjU c€ TaKMHU4Ye Ha Miial)eM JyHHOPCKOM,
JYHHOPCKOM M CEHHOpPCKOM HHBOY. PaBHOTexka je yrBphuBaHa momohy KOMIIjyTepHU30BaHE
TEeH3UOMeTpHjcKe miardopme. Pesynratu cy mokasaiu Aa CTaHAApAHU TECTOBU MMajy BUCOK

(dakTop BapujaObUIHOCTH, KOJU yMarbyje 3Ha4a] U CUTYPHOCT TeCTHpamba.

Yildrm (2007) je ucrpaxuBao epexTe rHMHACTUYKOT Tporpama (ocaMm Hejesba, JABa

caTa HEJEeJbHO) Ha paBHOTEXKY KoAa Jeue y3pacra oa 5 no 10 romumna. Bpeanoctu Ha
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TECTOBHUMA CTAaTHYKE PaBHOTCKE CKCICPUMCHTAIHE TIpPyne Cy CTAaTUCTHYKHU 3Ha‘lajHO

nopacie, Ha HuBoy oJ p<.001. [Ipoceuyna BpeIHOCT Ha TECTUPAY CTATUUYKE PABHOTEKE OBE

rpyrie, Ha MTHUIKjATHOM Mepemy Omia je 2.69 S, 1ok je Ha punanHoMm Mepemwy Oomna 4.18 s.

up uctpaxuBamwa Carrick et al. (2007) 6wno je yrBphuBame pasiuke usmely
OJlp’)KaBama PaBHOTEKE M3Mel)y BpXyHCKHX THMHAcTU4Yapa U KOHTPOJHE TPYIIe HECIIOPTUCTA.
Hpyru 1usb je Ouo yTBpAUTH Be3e u3Mely ckopoBa muHaMHUKe mocTyporpaduje y Be3u ca
npuiarohaBameM B CITOCOOHOITNY ydueha HOBUX THMHACTHYKUX BeXOM. HajBaxkHuju 1usb je
MOTIPAaBUTH TUMHACTUYKO M3BOheme y3 cMameme MoryhHocTu nmoBpehuBama. Komirjyrepcka
nuHamudka roctyporpaduja (CDP) o6e36ehyje pesynrar onpikaBama CTaOMIIHOT TOJIOKA]a,
MoKa3aTesbe yMOpa M HUBO aJanTaiuje Ko BPXYHCKUX THMHACTHYAPKH M KOHTPOJIHE TPYIIC.
'mMHacTHYapu cy TpeHUpaiu HOBE BexOe u 0010BUM u3BOhewma cy ymopeheHu ca
pesyararuma CDP. TecToBu moctypaiiHe CTaOMIIHOCTH Cy TIOKa3all J1a TAMHACTHYAPU UMajy
00Jby MOCTYpaIHy CTaOMIIHOCT OJ KOHTPOJIHE Tpyle HEeCHOpTHCTa. | MMHACTHYapH KOjH CY
uManu Behy crocoOHOCT apanTaiuje Omin cy y MOryhHOCTH Ja yde M U3BOJIe HOBE BekOe
00Jbe HEro oHe ca HIKUM Opojem 0oJl0Ba MokaszaTesba aganTanuje u Behum Opojem 0og0Ba
nokazaTesba ymopa. Mertomonoruja mobosbiama (QyHKIIMOHAIHE CTA0WIHOCTH Koja HUje
MOBE3aHa ca MOTOPHHUM 33/1alliMa MOXe Ja JIOTPUHEce MO00JbIIaky CIIOPTCKOT H3Bohema u

CMamLCHhY MOFyrlHOCTI/I HOBpebI/IBaH:a.

b ucrpaxuBama Hosseinimehr et al. (2009) 6uo je 1a ce ymopeau 3aBUCHOCT
paBHOTEXKE M BHJA KOJ TMMHAcTH4apa, pBada u (ynodanepa. /[Bagecer ocam croptucra (8
rUMHacTHyapa, crapoctu 18.2 £ .75 rox, Bucune 178.12 + 3.79 cm, mace 70.12 + 4.94 kg; 10
pBaua, crapoctu 21.7 £ 0.7 roauna, Bucunae 177.7 £ 3.6 cm, mace 73.9 £ 6.0 kg u 10
bynodanepa, crapoctu 21.7 £ 0.8 roguna, sucune 178.0 + 3.7 cm, mace = 73.5 = 5.9 kg)
JTOOPOBOJHHO j€ YYE€CTBOBAJIO Yy OBOj CTyIUju. TecTupame je 00yXBaTUIO XOJamke MO TPpeau
Ha YETHPH pa3jinyuTa HauuHa. 1 — OTBOpEeHUX 04Hjy (KOHTpOJA), 2 - 3aTBOPCHUX OUHjY, 3 -
OTBOpPEHHMX O0uM]y ca (yHKIMjoM BuOpauuje W 4 - 3aTBOPEHHX O0uM]y ca (YHKIUJOM
BuOpanuje. CTaTUCTUYKK 3HAYajHa pasiiMKa MOCTOjajia je KOJ TP Ipyle y ABa ycioBa: 1-
3arBopeHnx oudjy (p < .05), 2 - 3arBopeHUX ouHjy ca ¢yHKIHjoM BuOparuja (p < .05).
YTBpheHo je na cy TMMHACTHYapu TOCTUIIM 00Jbe PE3yNITETe Ha TECTHpamy O]l pBaya W
dbynbanepa, 10k HUje OWIIO 3HAa4YajHE pasznuke u3Mmely ppava u pyadanepa. 3akibydyak ayropa

je na ce cnenu@UIHUM TPEHUHTOM MOYKE YTHIIATH Ha MO0O0JbIake paBHOTEXKE, Kao IITO j€ TO
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ciiydaj koJ rTuMHactudapa. Y Tabenu 3 mpukaszaHa Cy UCTpaKMBamba KOja UCTPAXKY]y pa3inKe

y CIIOCOOHOCTH oAprKaBakba PEBHOTCIKE H3Mehy r'MMHaCTU4apa U HCTUMHACTH4Yapa.

Peltenburg, Erich, Bernink & Huisveld (2009) cy y cBoM HCTpakHBamy Iaju
IpeUIor MOJeNla CeJeKIfje Ha OCHOBY Oa3WYHMX MOTOPHYKUX CIHOCOOHOCTH. Y OKBHPY
Oarepuje TECTOBa, YKJbyd€Ha je W PaBHOTEXA, Kao jeaH OJ KpUTEpHjyMa 3a CEIEKIU]jy
wiaanx rumHactudapku. Kopumhena je komOuHanuja ABa CTaHAapIHa TECTa: CTaBOBH U
XO/Iamke 0 Tpeu. Y30paK Cy YMHWIEC YEeTHPH Ipyle MIaJuX THMHACTHYapKH y3pacTa of 8
1o 11 romuna. Pesynratu cy mokaszanu aa rpyna ,,TaJCHTOBaHHMX'® rEMHacTHuapku (N=23,
HAIIMOHAIIHU HHMBO TaKMHU4YCHa) MMajia 00JbY PAaBHOTEXKY Y OJHOCY HAa KOHTPOJIHY TPYIY
(n=37, moyeTHU HUBO) W TPYIy JACBOjUHIIC KOje ce He OaBe rumHacTHKOM (N=32). Pesynratu
Cy IOKa3ajM Ja paBHOTEXa HE 3aBHCH O]l y3pacTa, BHCHHE Teja, Mace Tela, Kao M Ja J0
cTabMIIn3allje paBHOTEXKE J0a3u mpe ocMme rogauae. YerBpry rpymy (n=192) uunwmie cy
JICBOJUHIIE KOj€ CYy YUeCTBOBAJIC Yy IMporecy cenekiuje y nepuoay ox 1979. no 1980. roaune.
Osga rpyna je nmoxesbena 1981. roaune Ha HecenekToBaHy rpymy (N=121), a neBojumiie Koje
Cy ojycTayie o/ JaJber BeKOama YHHWIE Cy APYry rpyiy Miahux TaJeHTOBaHUX JEBOjYHIIA
(n=42), tpehy rpyny uunmie cy miahe taneHroBane aeBojuuie (N=16) u 4yeTBpTY rpymy
crapuje TaneHToBaHe aeBojuuiie (N=13). Pe3ynraTu OBUX TIpyna OCTBapEHH CY y TOKY
nporeca cenekuuje. /IBe TajgeHToBaHE Ipylie Mokaszaje cy 0oJbe pe3yiTare Ha TEeCTOBUMa
PaBHOTEXKE y OJJHOCY Ha Tpyle Koje Cy oaycrane o] BexxOama. Huje mocrojana noBe3aHoCT
u3Mel)y paBHOTeXe U pe3yiTara OCTAIMX TecToBa. Pe3ynaTartu cy mokas3alu Ja CIOCOOHOCT
paBHOTEXE MOX€E OUTU KPUTPUJYM MPHU CENIEKIM]H MIaJAUX THMHACTUYAPKH.

Garcia et al. (2011) uctpaxyjy yTHIla) THMHACTHYKOT TPEHHHra Ha TOCTYpalHY
KOHTpOJNy ca wiu 0e3 BU3yenHHX HMHpopMmaiuja, koj nene yspacta 5—7 u 9-11 ronuna
crapocTH. TecToBu cy u3BoleHu Ha MIaTGOpMH ca OTBOPEHUM U 3aTBOpeHUM ourma 110 30 S
Tpajama. Llusb je 6uo yrBphuBame edexata rHMHACTUYKOT TPEHUHTIA, y3pacTa U BHU3YyeIHE
KOHTpoJie. Mital)e ruMHacTHUYapKe Cy mokasajie 00Jby MOCTypalHy KOHTPOTY y mopehemy ca
KOHTPOJIHOM TpYyIIOM JEBOjUMIIa, KOje ce HHCY OaBuiie COpTOM. Bu3yenHa KOHTpoia HUje

yTulajia Ha MOOO0JBbIIAE pe3yiiTaTa KO KOHTPOJIHC T'pYIIC.

Alapkaya et al. (2013) uctpaxyjy Be3y umel)y ryoutaka paBHOTEKE y Be)KOamy Ha
nmaprepy KoJ TUMHacTu4apa Ha 17. MHTepHAIMOHAIHOM THMHACTHYKOM TaKMUYCHY W

AHTPOIIOMETPH]CKUX KapaKTEPUCTHKA U TECTOBA PABHOTEXE Y JIAOOPATOPHJCKUM YCIIOBUMA.

46


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Peltenburg%20AL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Erich%20WB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Erich%20WB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Huisveld%20IA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

-

Y crymuju je 1oOpoBOJbHO ydecTBOBao 15 rumuactuuapa (y3pacta 19.93+2.98 ronuna,

rUMHAcTHYKOr ctaka 12.87 = 3.68 roguna). CactaBu Ha mapTepy Cy CHUMJbEHH Kako Ou ce
YTBPAWIN TYOWIIM paBHOTEXE Y TOKYy cBake BexOe. OcuM paBHOTEXe, Bapujadiie cy
oOyxBaTWjie U TEKWHY, BHCHHY, PAaCIOH PYKYy, OYXHHY HOTY U Top3oa. Huje yrBphena
3HayajHa MOBE3aHOCT u3Mel)y ryOuTaka paBHOTEXKE Ha MapTepy M pe3yiTara Ha TECTOBUMA
paBHoTexe (p>.05). Takohe Hmje yrBpheHa moBe3aHocT m3Mel)y ryOMTaka paBHOTEXKE H
TMMHACTUYKOT CTa)ka, BUCHHE, TEXKHHE, PacloHa PYKy, IyKHHE Top3oa u Hory (p>.05).
YTBpheHna je HeraTuBHa Kopenanuja u3Mely Tecta TuHAMUYKE paBHOTEXKE W Mace Tena (I=-
565, p<.05) u usmely craruuke paBHOTEXKE ca 3aTBOPEHUM oO4MMa U y3pacTta (r=-.582,
p<.05). AyTopu yKa3yjy Ha YHIECHHUILY Ja OBAaKBH pPe3yJATaTH MOTY Ja Oyay Mmocieauiia Tora
IITO Cy T'yOHIIM paBHOTEXE HAKOH M3BONEHma elleMeHaTa MOBEe3aHH ca M3BOhEHmEM TEXHHKA

TMMHACTHYKUX BEXKOMU.

3.2 UcTpaxkuBama y CHOPTCKOj TMMHACTHIIM Be3aHA 3a IUCHHUILIMHY Ipeaa

McLaughlin, Geiblinger & Morrison (1995) cy Ha y30pKky o1 ocam (pUHATHCTKHIbA
CBeTckor MpBEHCTBA UCTPAKMBAIM KMHEMAaTUKY OJApasa MPUIMKOM cackoka ca rpexae. Cee
TUMHAacTUYapKe Cy U3BOJUIIE CACKOK CalTO Ha3aj, BUCOKE TEKHHE U3 pOHJAATa WU IpemMeTa
ynopom Hazaj. Pe3ynararu uctpakupama cy MOKa3ajiM /1a Ha BUCHHY CACKOKA HajBUIIE YTHUY
BepTHKalIHA Op3WHA TEXKHUINTA Tejda MPHIMKOM onpasa (mpoceuna BpemHoct 3.01 mis.
Paznuka wm3mely BHCHMHE TEXHUIITA Tela NPUWIMKOM Oflpa3a M MaKCHUMallHE IMOCTUTHYTE
BEpPTUKAIHE BUCHHE KoJ cackoka m3Hocu 0,41 m. IIpoceyHo Bpeme KOHTaKTa ca rpelioM je
0.12 s. Ayropu HaBojie Jia j¢ BepTHKAIHA BUCHHA TEXHINTA Tejla KOJI cajiTa 3HATHO HIKA
MPUIIMKOM CacKoOKa ca rpejie, Hero Ha naprepy 30or TBple mozasore u Mo3ulMje IOCTaBJbaba
PYKY U cromajna 300r cMameHe MOBpIIMHEe KOoHTakTa. [Ipemnopyka 3a ycmnemrHuje u3Boheme
cackoka je e(eKTHHja TEXHHMKAa M EKCIUIO3UBHHUJU POHAAT WU IpPEMET, KOJU TMPEeTXoie
CacCKOKy Kao M CHa)XXHHJa €KCTeH3Hja TpyIa, KyKoBa, KOJEHMX M CKOYHHUX 3TJI000Ba KOJ

oJpa3za ca rpee.

HctpaxuBame Hars et al. (2005) uma 3a 1iib prKa3 MHCTPYMEHTA 33 BEKOAmE Ha

rpeay, koju omoryhaBa mpoydaBame JUHAMHKE CHIIE PEaKIUje MOJIOre TOKOM Pa3sIuIUTHX
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(haza ynopa ko uzBohema akpoOaTCKux eyneMeHara. Ayropu cy ce GoKycupanu Ha 0a3uvIHH

€JIeMEeHT, MOCT Ha3zaa. OBaj HHCTPYMEHT je 00yXBaTHO YETHUPH TUIaTPOopMe CHAre Koje mMepe
3D cue peakije KoJ mocraBibamba pyky u Hory. Kopumihene cy Logabex miatdopme, kao
U coTBep 3a KHHEMAaTHYKy aHaIM3y KpeTama Vicon 612. ¥V ucTpaxuBamy je yuecTBOBAJIO
mecT rumHactuyapku (y3pacta 15.83 = 3.8 rox., mpoceune Bucune 153.2 + 10.8 cm,
npoceuyne Texkuue 45.5 + 13.4 KQ), HalMOHAIHOT paHra TaKMHYCHa, KOje CY U3BOAMIC MOCT
Ha3aja Ha rpenu. [IpeBuiiHO M3BeneHe BexOe Cy yKibydeHa y aHaIu3y. 3aKJby4akK ayTopa je aa
OBaj EKCIIEpUMEHTATHHU ypehaj mo3BosbaBa aHAM3Y W TUHAMUYKUX M KHHEMATHYKHX Mepa,
ca IMWJbEM Jia C€ pasyMe]y MEXaHWYKH acCIeKTH OJpKaBamka PAaBHOTEKE, Y YCIOBHMA

CMAambCHE U IOAUTHYTC TOBPIIMHE OCJIOHLIA Ca BUCOKHUM 3aXTCBHMa KOHTPOJIC.

Cottyn at al. (2006) cy ucTpakuBaiu TaKMHYApCKy aHKCHO3HOCT TOKOM BexOe Ha
rpean KOJ TMMHACTHYapKu. TakMuuapcka aHKCHO3HOCT je onpehuBana MepemeM (hpeKBeHIe
CpYaHOT paja, Kao M YINHUTHUIMMA O HEPBO3M y TOKY BexkOama, KOJ 0CaM TMMHACTUYapKU
TOKOM jeHOT TaKMHUY€H-a U JBa TPEHUHra. 3HayajHa HeraTMBHA Kopelnaluja npoHaheHa je
u3mely pesynrara ynutHuka U usBohema BexxkOe. Huje Omno 3HauajHux pasnuka usmely
OIlCHa CyJ/Mja 3a U3BOhEHmE M TpH YIUTHHUKA KOje Cy MOMymaBaje ruMHacTudapke. Takohe,
HUje OWJIO CTAaTHCTHYKH 3HA4YajHE pa3jiMKe HHU KOJ PETPOCHEKTHBHOI YIIHTHHUKA O HEPBO3H.
Pesyntatu cy Takohe mokaszanu na je (peKkBEHLa CPUYaHOr paja 3HAuajHO BHUIIA TOKOM

TaKMHUYCHAa HCT'O HAa TPCHUH3UMaA.

V kacHujeM wuctpaxuBawy, Cottyn et al. (2008) cy wucrpaxuBamu obpacie
(pekBeHlle cpuaHOT paja TOKOM IMpHUIIpeMe 3a U3Boheme aKkpoOaTCKUX eleMeHaTra poHJIaT U
MpeMET Ha3ajl, Koje Cy M3BOJWIe TUMHACTHYapKe y3pacta 13,2 ronuHe cTapocTH. 3HauYajaH
mopact 6poja OTKyIaja cpia 3a0eekeH je KOJ MOKyIaja ca MmajioM, ajid He W KOJ[ YCIEUTHO
M3BEJICHUX akpoOaTckux eneMeHara. OBH Mojaly yKasyjy Ha TO Jia (ppeKBeHIa cpuaHor pajaa

MOXKE aa 6y,£[€ mMTCTaH 3a I/I3B01’_)CH,G KOMIUJICKCHHUX CJIEMCHATA HA I'PpCAU.

Xiao-an et al. (2008) u3BpmIMIM Cy KHHEMAaTHUYKy aHAIN3y calTa Ha3aj 3TPYCHUM
TeoM ca okpetoM 3a 360° Ha rpenu, KOju je U3Besia KHHEeCKa TMMHacTUYapka Ha rpeau. [uss
UCTpaKuMBamka OHMO je yTBphUBame KJbyYHUX KHHEMATHMUKHUX IapaMerapa U TEXHHUYKHUX
KapaKTepUCTHKA OBOT €JIeMEHTa, Kako OU ce yHalpeauiIo U YCaBpIIUIO TEXHUYKO H3Boheme
OBOT €JIEeMEHTA M 33/ip>Kajia lyroroJuIlkba, JOMUHAHTHA TTO3UIMja KHHECKUX TAKMUYapKU Ha

OBOj CIIpaBH.

48



-

Bo u Atuxosuh (2009) cy umanu 3a mm/b Aa yrBpAe (DPEKBEHIM]Y H3BEICHUX

IUIECHUX €JIeMeHaTa Ha Tpely W HHUXOB YTHIQ] Ha: MOJa3Hy OLEeHY (TeKHUCKY BPEIHOCT),
onouTaK (rpemke y u3Bohemy) U KOHAUHY OIeHY. Y30pak je unHwio 109 jyHHOpKHU Koje cy
ydecTBOBajie Ha KBajudukanujama EBporckor npeeHcTBa y bupmmuremy 2010. romune.
HcrpaxkuBame je 1mokasano Ja cy rUMHAcTHYapKe U3BOAUIIE MpoceyHo 4.28 1uiecHux BexOu
y CBOjUM cacTaBuMa Ha rpenu. Hajseha ¢dpeBennmja je yrBpheHa koj m3Bohema ckoka ca
npomeHoM Hory, koju je C texxune (N=101), u 1Ba ckoka A TexuHe: ,,Bydnju‘ ckok (N=83) u
“Sissone” ckoka (pasHoxxeme o1 180°) ca cyHoxHHM oapa3oMm (N=61); kao u okpera A
texune: “1/1 okper (360°) Ha jeqHOj HO3HM — CII0OOHA HOTa je MCIoj Xopu3oHTtane (N=66).
Perpecuona ananmu3a je mokasana 3HauajaH yTHIA] MOjeAMHMX IUIECHUX elieMeHaTra Ha
TeXHUHCKY BpeHocT BexOe (P <0.05) u koHauHE OIeHEe HAa TAKMHUYCHY. Y TUIIA] Ha U3BOhembe

HUje OO CTAaTUCTHYKY 3HAYajaH.

Mohamed (2010) wucrpaxuBao je mOOOJbIIAKE HUBOA H3BOHCHA I[M0jCTUHHX
aKkpoOaTCKuX BexOM Ha Tpeau KojA TuMHacTu4apku (N=8), momohy miIHoOMeTpHjcKor
TPEHHHTa 3a MOOOJbIIaKke SKCIUIO3MBHE cHare Muinuha Hory. ExcrnepumenranHa rpyma je
Ouna yKJbydeHa y OCMOHENIEJbHH TUIMOMETPHjCKH TIpOTpaM, TpU ITyTa HenesbHO. [Iporenar
noboseimama 6uo je cneaehu: 3.5 - 12.34% 3a nipe / cpeamu TecroBuma, 2.79 — 16.22% 3a
cpeamu / noct-tectoBa u 6.4 — 30.41% 3a mpe/noct - Tect. Takole, npenopydyeHu nporpam
o0yke je noBeo 0 moOoJblIama HHUBOA H3BOhemwa akpoOaTckux enemeHara. IIporenar
nobosblama 61o je cienehu: 10.66 - 13.11% 3a npe / cpenwu tectoBu, 10.99 - 12.29% 3a
cpenmu / moct-tecroBa u 22.82 - 27% 3a npe-/moct- TectoBa. OBH pe3yaTaTH ykasyjy Aa
Kopumheme IITHOMETPHJCKOT TpPEHHHTa I000JbIIaBa EKCIUIO3MBHY CHAry HOTY W HHBO

I/I3B01jCH>a aKpO6aTCKI/IX CJICMCHATa Ha I'pCIu.

Atilgan et al. (2012) ucrpaxuBanmu cy Be3dy u3Mmelhy oIpikaBama pPaBHOTEXKE H
ryOuTKa paBHOTEXKE Ha TPEIM TOKOM 3a/IaTHX CEepHja BEKOH, Ka0 U aHTPOIIOMETPH]CKUX Mepa
U pe3yiaTaTa Ha TECTOBUM CTaTHYKE M JAMHAMHMYKE pABHOTEXE. Y HUCTPAXKUBAKY je
ydectBoBano 19 rumuactuuapku (y3pacra 14.53+2.20 ron., cmoptckor craxka 943 ron.).
IToBe3anoct u3mely ryouTKa paBHOTEXE M CIIOCOOHOCTH paBHOTEXE IMoKasyje Pearson-oBa
Kopenanuja. Pe3ynaratu ykaszyjy Ha HeTaTUBHY Kopenamujy u3Mel)y mapaMmerapa CTaTH4KE U
TUHAMHAYKE DaBHOTEXXE W TryOuTKa paBHOTexe Ha Tpeau (Pp>.05). Iloctojama je BuCOKa

HeraTHBHA MOBE3aHOCT m3Mel)y KOHauHe olleHe U TyOuTaka paBHOTexke y cepujama (P<.01).
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Huje yrBphena craructuuku 3HaudajHa Beza u3Mel)y ryOuTaka paBHOTEXKE TOKOM CepHja Ha

rpely U rapaMeTapa TeCTUparmba O[pyKaBama CTAaTUYKe U TUHAMHUUKe paBHOTExke (p>.05).

Cottyn et al. (2012) cy wuctpaxuBaau MoBe3aHOCT u3Mel)y (YHKIMOHAIHUX H
TUCYHKIIMOHAIHUX €MOIMja TOKOM BeX0Oama Ha rpeau. Y30paK HCIUTaHWLA YUHUIIO je 14
ruMHacTiyapku (yspacra 13.2+2.3 roawHe; TMMHACTUYKOT cTaxka 7.5+2.9 ron., BuUCHHE
1.54+0.09 m; mace tena 44.2+9.2 kg). [ mmMHacTHyapke cy U3BOAWIC BEXKOY Ha TPeId HA TPH
paznuuuTe BUCUHE. AyTOpH cH ce (OKycHpalld Ha akpoOaTcke eleMeHTe, 3a Koje ce

IPETIIOCTaBJba Jia Cy Y3pPOIM aHKCHO3HOCTH y TOKY BakOama.

Potop et al. (2013) cy uManu 3a 1k 1a U3BpIIe OHOMEXaHWYKY aHAIU3y CacKoka ca
rpene, moMohy TOBe TEXHOJIOTHje 32 OMOMEXaHWYKY aHaIu3y. Y CTYIAUjU je y4eTBOBaJIO 6
PYMYHCKHX THMHAcCTHUYapku y3pacta 12 — 14 roxmna. Pa3zynratu cy mokasaiu Ja ce OBOM
METOJIOM MOTY aHaJM3WpaTH HajBaKHUje (aze CacCKOKa ca Tpele KOJ THMHACTUYAPKH,
MOYETHH I10JI0’Ka] HAKOH IIPEeMeTa yImopoM HasaJl WM POHJATa, TOJI0KAjy y CAITy U HOCTypa
TeNla y TOJIOXKAjy JOCKOKa ca Irpesie, a ca IMJbeM Ja Ce yHAmpene M pas3BHjy NpOrpamu

TPEHHHTra Ha OBOj CIPABU U CACKOKa KAao Ba)KHOT JieJla cacTaBa Ha TpeH.
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Tadena 3. PaBHoTexa rumHacThyapa y nopehemwy ca apyrum cnopructuma (Hrysomallis,

2011)

Cryauja (Coguna)

Bpoj copTucra u moax

TecroBu PaBHOTE)Ke

3HayajHu pe3yaTaTH

Vuillerme et al.
(2001)

I'mmuacthyapy, 6

Kourponna rpyma, 6

Craryudka paBHOTeXa, I1aThopMa cHare,
CoP muxame, 6ocux Hory, 10 ¢, Ha o6e
HOTe, Ha jeJIHOj HO3H, Ha jefHOj HO3M Ha
cyHhepy, ca OTBOpEHUM OYMMa, ca

3aTBOPEHUM O4YUMa

Hema pasmuke y TecToBHMa ca
OTBOPEHMM oO4YMMa (MajM Y30paK).
I'mvuactryapn cy  OomH  Ha
TECTOBMMa Ca 3aTBOPEHHM O4YMMa U

Ha jeJHO] HO3U

Aydin et al. (2002)

T'umuactuvapke, 20

Kontponua rpyma, 20

Crajame Ha jemHoj Ho3m 60 S ca
OTBOPEHUM oOuuMa, 3atuM 60 S ca
3aTBOPEHMM OYMMa Ha MEKOj IO/UI03H

JIPyrOM HOTOM.

T'mmBacTHaapu nMajy 60spy
paBHOTeKy. Hema pasnuke usmely

exctpemurera (1/1) u3mely rpymna.

Davlin (2004)

T'umHacTryapu, 29 M, 28 x

ITnuBauu, 32m, 38 x

Oynodanepu, 30m, 28k

Konrpounna rpymna, 31m, 30x

JluHaMHYKa paBHOTEXa, CTaOHIOMeTap,
Ha J1Be Hore, 30 S oxapxkaBame Ha

mwiathopMH 1moj yriiom o 5°

T'umuacTHvapu uMajy 60spy
PaBHOTEXKY OJf OCTAINX, JOK CBH
CopTHCTH HMajy Oosbe pesyirare
ox KoHTpoiHe rpyne. Hema pasznmke
u3Mely mimBavya u ¢dyndanepa, Kao

HU u3Mmely nososa.

Crarmuka paBHOTexka, BESS, na nBe

) ) ) Hema pasiuke mmehy
HOTE, Ha je/IHOj HO3H, je/[Ha U3a Jpyre Ha
I'mvuacTiraapke, 125 ) TUMHACTHYAPKH M (ynbamepKu.
CTaGUIIHO] M HECTaOUIHOX MOI03H, 20 S .
I'mmBacTHaapke nMajy 60spy
Bressel et al. (2007) | ®yxb6anepke, 11x ca 3aTBOPEHHM ounMa. JluHaMu4ka
CTaTHYKy PaBHOTEXY of
PaBHOTEXa, SEBT, pe3yaraTtu oy
KOIIapKalInna a ynoanepke
Komapkammuue, 11 HOPMAJIM30BaHU y OJHOCY Ha IYKHUHY ’
JMHAMAYKY.
EKCTPEMHUTETA
. TumuacTiaap, 156 M/x Craruyka paBHOTEXa, IIaTopMa cHare .
Carrick et al. ' I'nMuacTraapu nmajy 6oJby
Ha ctpymaun, CoP muxame, 25 S, Ha 06e
(2007) PaBHOTEKY.
Konrponna rpyma, 80 m/x HOTe, Ca 3aTBOPEHHM OYMMa
CraTnyka paBHOTEXa, matropma cHare, .
I'mvuactuyapke, 13x . . | Tnmuactuyapke umajy 6oy
Asseman et al. CoP muxame, 30 s, Oocu, Ha jemHO] ) .
pPaBHOTEXKY Ha jEeAHO] HO3M ca

(2008)

Kontpomnua rpyma, 13 x

HO3U, Ha 00e HOre, ca OTBOPEHHM U

3aTBOPCHUM OYnMa

OTBOPCHUM OYHMa.

Jlerena: M —Myl1Kapuy, x - )XeHe

51




-

3.3 PaBHoTE)Ka NpUIMKOM U3Bohewa cTtaBa y ynopy

CraB y ymopy Ha pykama je jemHa o Oa3WyHHMX BeXOM y >KEHCKO] M MYIIKO]
CMOPTCKOj TUMHACTUIIM. Y CBOjOj CTaTW4ko] (opMu, oBa BekOa CIyX M Kao MOYETHH WU
3aBPIIHMA T10JI0’Ka] MHOTHX BEXOW, JIOK je Yy AMHAMUYKO] (OPMH, WIM OCHOBA WU
KOMITOHEHTA KpeTama. JoIl y HajpaHHjeM y3pacTy, OBOj Be&kOu ce mocehyje Bennka naxmmba
Ko/ 00yKe M ycaBpIllaBama TEXHUKE, jep Cy TEXHHKA U CTAOMIIHOCT CTaBa y yImopy ycjioB 3a
MIPHU3HABAKE MHOTHX BEXOHM y CIIOPTCKO] TUMHAcTUIM. OCHM Ha Tpeau U maprepy, CTaB y
YIIOpY | HEroBa TEXHUYKa nepdekiuja cy o1 KJby4HE BaXHOCTU U 3a JBOBHUCHHCKH pa30oj,
Jep je Kpajiu MoJIoXkaj cTaBa y yrnopy jeaHe BexOe, MOYETHH M0JI0Ka] y u3Bohemy crenehe
(Hedbavny et al., 2014). VrBpheHo je aa KoJ yCIpaBHOI CTaBa IOCTOje JBE CTpaTeruje
KOHTOJIMCAha W OJpXKaBama IO0JIOXKaja Tella, NMPWIMKOM TyOMTKa PaBHOTEKE: CTpaTeryja
ckouHor 3ri06a u crpareruja kKyka (Yeadon & Trewartha, 2003). Crpareruja 3rioba je
BeOMa KOpHCHa 3a Maje, cope nopemehaje, 10K ce cTpaTerija Kyka KOPUCTH 33 BEIHUKE WU

Op3e nopemMehaje paBHOTEXE UK Kajia je 6a3a ocionia mana (Horak & Nashner, 1986).

Cummka 5. [Iprka3 4eTBOpO-CETMEHTHOT MOJI€jla THMHACTHYApa y CTaBy y YIIOPY Ha pyKama

(Yeadon & Trewartha, 2003).
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Koxn oapxaBama paBHOTEXE yIOpOM Ha pykama, Telo je Y OOpHYTOM MOJIOXKajy U

€KBUBAJICHT KOHTPOJIMCAmba MOJI0Kaja KO/ YCIPaBHOT CTaBa, Cy CTpaTeruja py4qHor 3rioda u
cTpareruja KykoBa win pamena. [lomro je musb cTtaBa y yrnopy Jia pyke OCTaHy HEIOKPETHE,
MorJIo OM ce OYeKMBATH Ja ce 3TJI00Ha CTpaTerdja KOPHCTH jep je LeNo Teno y ONM3UHU
BEepTUKaJIe, ME)yTUM TOIITO je MOBPIIMHA OCJIOHIA Majla, MOXe OUTH TOTpeOHa cTpaTeruja
KyKa 3a KoHTpoJincame paBHoTexke (Yeadon & Trewartha, 2003).

Slobounov & Newell (1996) cy koMmapaTHBHOM aHAJIW30M YCIIPABHOT CTaBa M CTaBa
y ymopy Ha pykama m3mel)y THMHAcTH4Yapa U CKakada y BoIy o0e30enunu mHpopmanuje o
KapaKTepUCTUKaMa WCIUTHBAHUX CTaBOBa. AYTOpHM Cy TOCEOHY MaXmby MOCBETUIN
cTpaTerrjama oOJp)KaBarma CTaBa y YIOPY M KOMIICH3aTOPHHUM IIOKpETHMa Kako O ce
oJlp>Kajia paBHOTEXA. YTBphEHO je aa je IeHTap MpUTHCKa 3Ha4ajHO Behu Koj cTaBa y ynopy
HEro Koj ycmpaBHoOr craBa. HecrabwiHocT y crtaBy y ymopy ce nosehaBana HakoH 15
CEKYH/IM OJJp)KaBarmba PAaBHOTEXKE M TaJa Cy YBO)CHH KOMIIEH3aTOPHH IMOKPETH Teya. AyTopu
npeUlaxy Jaba UCTPaKHWBamba KaKo OW ce YTBPAUO JOMPUHOC OBUX IMOKPETa M Y3pPOIHU

HEeCTaOUJIHOCTHU.

Yeadon & Trewartha (2003) uctpaxxuBajiu Cy CTparervje KOHTPOJIUCAma CTaBa y
yIopy Ha pykKama KOJ TMMHacTh4apa. YeTwpw THMHAcCTHYapa je HM3BOJIWIO PABHOTEKY
yIIOpOM pyKama, JIOK je ABOJAMMEH3HOHATHA UHBEP3HA JHHAMHKA KopuinheHa 3a yrBphuBame
OOpTHOT MOMEHTA y 3IJI000BMMa II1aKe, paMeHa U KyKOBa y CaruTalHO] paBHU. YTBplheHo je
7la CBM TUMHACTHYapH KOPHCTE ,,CTPATETH]y " PYUYHOT 3171002 ca BPEMEHCKHM KalllbeHheM O]

160 no 240 msec.

Asseman & Gahery (2005) ananu3upajy yTHIlaj MOJI0Kaja TJIaBe ¥ BU3YEITHOT CTamba
Ha KOHTPOJTy paBHOTEXE KOJ CTaBa y YIOpY Ha pyKama, KOjH 3aXTeBa aJlalTallljy CCH30pHE
obpane uHopmanuja. Iler BpXyHCKMX TI'MMHAcCTH4Yapa j€ YYECTBOBAIO Y HCTPaKUBAmbY.
TpajexTopuja 1eHTap NPUTHUCKA U KMHEMAaTHKa Pa3IMYMTUX CErMeHaTa Tela je 3a0elexeHa.
'mvMHacTHYapuMa je HaJIO’KEHO Ja OJIp’Ke TPH CTaBa y yrmopy HITO je qyke Moryhe, ca 4eTupu
pasznuuMTa IMojoXkaja TIJaBe, ca U 0Oe3 Bu3yenHe KoHTposie. M3Boheme u mocTypaiHa
CTaOMIIHOCT OWJIM Cy MHOTO 0OJbU Yy CTaHJApAHUM IO3UIMjaMa U Ca BU3YEITHOM KOHTPOJIOM.
Naxo je jacHO ja BUJ UTpa BaXXKHY YJIOTY, ayTOpPH MCTUYY J1a TOHYC BpaTHUX Mulrha Takole

y BEJIUKO] MEPH TOTIPUHOCH KOHTPOJIM CTaBa y yropy.
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Sobera (2007) anamu3upa mpolec OAp)KaBama IIOJI0Kaja CTaBa y YIOPYy H Y

YCIIPaBHOM CTaBY Ha MPCTUMA, KOjU 00yxBaTajy Oa3uyHe eIeMEHTE Y CIIOPTCKO] M PUTMHYKO]
TUMHACTULIA. Y HCTPAKHUBAKBY j€ YUECTBOBAJIO JIECET TMMHACTUYAPKH YHjU j& CTaB y YIOpy
ananusupad. CraB y ynopy Ha matdopmu Kistler 3a nepuon ox 10 cexynau u 20 cexyHau.
TpajexToprja TeXHUINTA je CHUMaHa Y TOKY u3Bohema enemMenTa. Pe3ynratu cy mokasanu nia
ce JIeBHjaIije jaBJbajy YIJIaBHOM Y CaruTaaHO] paBHH, 33 PA3IUKYy O] IMOJ0Kaja Ha TPCTUMA
rre cy (poHTamHa TNOMepama I[EHTpa TEXKHWINTa BaHAa 3a crabuiHocT. HajBaxknuje

KOpPEKIIHje Y CTaBy Yy YHOpY Cy y 3IJI00Y mIaKe.

UcrpaxuBamwe Gautier, Thouvare & Chollet (2007) umano je 3a mu/b a npyxu
Bulle HH(OpPMANHKja O TMOCTYPATHO] KOHTPOJIHM MPUIHKOM H3BOhema CTaBa y yIopy.
HcrtpaxuBan je yrtuiaj mepu)epHOr W IEHTPAIHOT BHIa Ha M3BOleme. AHaIU3UpaHH CY
HoMepame IeHTpa NPUTUCKA, YIIIOBU U3Mel)y cermMeHaTa Teja W BUCHHA KOJ| CTaBa y yIopy.
AyTopu cy 3aKJbY4HIIH [Ia je KOHTPOJIa CIMYHA KA0 KOJI KOHTPOJIMCAmha YCIIPABHOT CTaBa H Ja

BU3YyeJIHa KOHTPOJIA IOIPUHOCH ITOCTYPAIHO] peryiauju.

Mohammadi et al. (2011) uctpaxyje yiory oOpTHOr MOMEHTA Y 3TrJI000BHMMa paMeHa
U KyKOBa TPWIMKOM OJip’KaBamba PAaBHOTEXE Yy CTaBy y YHOPY KOJ JAeceT T'MMHacThdapa
(mpoceune crapoctu 18-21 + 1.1 roauna, Bucute 165-169 + 4.2 cm u texune 60.4 + 3.9 kg.
CHuMaH je cTaB y ynopy y Tpajamy O IET CeKyH/H, a Ha Telly Bexk0aua je MOCTaB/bEHO 0CaM
Mapkepa. Ayrtopu cy kopuctuiau codrteep ,,Winanalyze* 3a mobOujambe KHHEMATHYKUX
HojaTaka o MoJIoXKajy, Op3MHH U YraOHOM yOp3amy, 0K je codTBep ,,Bioware* kopumrhen 3a
100Mjakbe KUHETHYKUX IOAaTaka. AHTPOINOMETPHjCKE Mepe YKJbYuHBaje Cy AYXKHUHY U
TEeXKUHY €KCTPEMHUTETa U LEHTap TEXKMIUTA. 3a U3pauyHaBambe OOpPTHOT MOMEHTa KopHIilheH
je ,Matlab“ codreep. Hajsehe yraone mpomene youeHe Ccy y 3ria00y IIake, 3aTUM paMeHa,

KYKa, KOJICHA U JIaKTa.

Hedbavny u capaguuum (2014) y mperienHoM UCTpaKMBamy YKa3yjy Ha 3Haaj
CTaBa y ymnopy Kao jenHe oj O0a3W4yHUX CTPYKTypa KpeTama y IMMHacTHlu. OpapikaBame
PaBHOTEXHOT TI0JI0Kaja Yy CTaBy y YIOPY ]j€ YCIOBJbEHO (PU3UONOMIKHM U (HU3HIKUM
KapakTepucTukama BexkOaua. Ca ¢u3MoiOUIKe Tayke TJEAMINTAa BaKHU PE3yJTaTH Cy U3
UCTpaXuBama (PYHKIIMja BECTUOYIApHOT anapara, yyjia BUAa, IPOIPUOLIETIIHjE, IIEHTPATHOT
HEPBHOT CUCTEMa U MOTOPHHX JEMHHUIA U HbHUXOBOT YUECTBOBAA y O/P)KABaAbY PABHOTEXKE.

JIpyro Ba)XHO MNUTamE je MOBE3aHOCT W3Mel)y pa3NIMuYuTUX MHUIIMNHUX Tpynma U HHUBOA
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paBHOTeXe. Joul jegan of ¢akTopa KOju yTHYe Ha MAKCHMAJIHO BpEME OJipKaBarma CTaBa y

yIopYy je TOo3UIIKja IJ1aBe U yJora 4yia BUJa.

Croix et al. (2010) cy umainu 3a nusb Aa HCTPaXKe J1a JIH JOJUP HAIKOJIEHA O] CTpaHe
TpeHEepa CMamyje MOCTYPAIHU ,,kux" TPUINKOM OJIpiKaBama cTaBa y ymnopy. Ilomepeme
[IEHTPA TEKUIITA KOJ[ 0CAM TUMHACTHYAPKH, 3a0€JIeIKEHO je Y YETHUPHU YCIIOBA: Ca OTBOPEHUM
Y 3aTBOPEHHUM OYHMMa, ca WK 0e3 JOAupHBamka HAIKOJICHUIIE JOK CYy YYCCHUIIM OApPIKaBaIIU
cTaB y ymopy. Pesynraty cy moka3zaaum Ja ca OTBOPEHHMM OUYMMa IIOMEpame omaaa y
JaTEepaJIHOM ajIi HE W y MpaBIly HaNpea-Ha3al, Kao U J1a cpeiba BPEAHOCT Op3rHEe IoMepamba
oIajia MPUJIMKOM romarama. OBU pe3yiITaTu yKa3yjy Ha IPBEHCTBO CEH30PHUX HH(OpMaIyja

y OJlp’)KaBamy CTaBa y yrnopy.

3.4 YTuuaj pa3auuuTUX NporpamMa Be:xx0ama Ha CIOCOOHOCT OIp:KaBamba

PaBHOTEXKe

ITo3Hato je fa TPEHUHT paBHOTEXE yMamyje pU3UK OJ] MOBpeaa Kao WTo cy yranyha
CTonajia, HapOYUTO YKOJMKO jeJHAa WJIM BHIIE KOMIIOHEHTH KOje Cy BaKHE 3a O/p)KaBame
paBHOTEXKE HUCY ONTUMANHE (Ha MpUMeEp: NpoNpHUoIenivja uin oouM nokpera). Tpenepuma
Cy JOCTYITHU PA3IMYUTH MPOTrpaMHu TPEHUHTA PaBHOTEXKE, KOju Mory Outu edexktuBHu (Bent

et al., 2004).

Kayapnar (2010) uma 3a 1mub eBairyanujy edekara mporpama BexkOama Ha
JMHAMUYKY PaBHOTEXY KOJ| JIelle MPEeAIIKOJICKOr y3pacTta (5-7 roguHa ctapoctu). I'pyna ox
ykynHo 80 ucnuranuka Ouia je mojesbeHa Ha ekcriepuMeHTanHy (20 aesojunna u 20 nevaka)
u KoHTpoiHy rpyny (20 neBojumua um 20 nedaka). ExcrepumenranHa rpymna je Ouna
yKJbyd€Ha y TmporpaMm y Tpajaky ona 1h, Tpu mnyra HemesbHO, TOKOM TpU Mecella.
ExcnepumeHnTanHu mnporpam je oOyxBaTHO BeOe 3a pa3BOj MOTOPHUYKHUX CHOCOOHOCTH,
BeXO€ 3a MOCTypy U urpe 3a aeny. CrocoOHOCT paBHOTEXe yTBpheHa je moMmohy miardopme
,Lafayete 16020%. Pasnuke y pesynratuma usMel)y eKCIiepUMEHTAIHE W KOHTPOJIHE TpyIie
nobujeHe cy nmomohy t-tecra, Ha HUBOY 3HaudajHOCTH (P<.05). PedynrtaTu cy mokasanu na
MOCTOJU  CTaTUCTHYKa 3HadajHocT wu3Mehy mpBor u mocr-tecta (P<.001) xon

EKCIICpUMCHTAJIHE TpyIie, JOK KOJ KOHTPOJHE HHUje MocTojana 3HadajHa pasznuka (p<.05).
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N3mehy ¢unanHor Ttectupama OWIIO je pa3iuKe y KOPHCT EKCIEPUMEHTAHE TpyIie

(p<0.001). Pesynratu yka3zyjy Ha MO3UTHBHE e(eKTe Iporpama BekOama Ha JTUHAMHYKY

PaBHOTEXKY KOJ| IPEIIKOJICKE JACLIE.

Jomur jenHo uctpaxusame Altnkok (2007) Ha y3opky npeamikoiicke aere (5-6 roauHa
CTapOCTH) TOKA3aJi0 je MO3UTHUBHE e(eKTe UYETBOPOHEAEJFHOT IMporpama Ha MOOOJbIIAE
cratuuke paBHOTexe (HUBO 3Ha4yajHocTH P<.001). Ko KOHTpOIHE rpyre pe3yaTar Ha IPBOM
Tectupamwy 6mo je 28.03 S, 1ok je Ha apyrom 6uo 23.79 s. Kox ekcniepuMeHTaNHE TpyTIe Ipe-

TECT U MOCT-TeCT BpeaHocTu oumie cy 28.09 su 41.55 s.

Kiomourtzouglou et al. (1997) yrBpauwnu cy ga MOCTOjU CTATUCTUYKHM 3HAyYajHA
pasnuKa y OAp)KaBamy CTaTHYKEC PABHOTEXE, Yy KOPUCT TPyIe CIIOPTHCTa KOjU Cy Owim
YKJbYYCHH y TIPOrpaM PUTMHUUYKE TMMHACTUKE y Topelermy ca KOHTPOJIHOM TPyIoM. Y30pak
Cy uMHIJIA Jiena o 9 10 15 roauHa cTapocTH, a 3aKJbydak ayTopa je 1a ca y3pacToM pacTe

CIIOCOOHOCT OZpiKaBatba PaBHOTCKE.

YIldrm (2007) je yrBphuBao mobosbliame y CTaTHYKO] PABHOTEIKU KOJI JICIe y3pacTa
o 5 1o 10 roguHa cTapocTu Koja cy Ouiia yKJbydeHa y THMHACTUYKHU [IPOTpaM y Tpajamy 0]1
JIBa caTa, TOKOM ocaM Hejesba. [loOosbiame Kol eKCliepuMeHTaIHE TpyTie OUIIO je Ha HUBOY
3HavyajHocTu p<.001 m3mebhy BpeaHocTu mpe M nocr-tecta. Ha mpBom TecTHpamy cpeama

BPEJIHOCT Ha TECTY CTaTHUKE PaBHOTEXE U3HOCHIIA je 2.68 S, 10K je Ha mocT-TecTy 4.18 S.

Atilgan (2013) uctpakyje edekre mporpama BexxOama Ha TPAMIIOIUHE y TPajamby O]l
12 Henespa, Ha CTaTUUKY M JWHAMHIKY PAaBHOTEXY, BEPTHKAJIHU CKOK M CHAry HOTY KOJ
nevaka, HecropTucta, (N=28) y3pacta oa 9 1o 10 ronuna. Y ekcriepuMeHTaIHOj TPYIH OUII0
je 15, a y xoutposnoj 13 nedaka. Pesynaratu cy ykasanu Ha 3HauajHe pasiuke (p<.05) usmehy
UCIHUTHBAHUX BapujabIy eKCIEpUMEHTAJIHE M KOHTpPOJHE rpyre. TpeHuHr y Tpajamy 12
He/le/ba HAa TPaMIOJIMHM 3HAYajHO j€ YTUIA0 Ha MOOOJbIIak€ pe3yiraTa CTaTHYKe H
JUHAMHYKE pPaBHOTEXE W U3BONEeHma BEPTUKAIHOI CKOKa, IOK HHje OMIIO 1moOoJblama KoJ
paBHOTEXE Ha JeTHO] HO3U. AYTOpHU NPENopydyjy TPEHHUHI Ha TPAMIOJIUHU 3a MOOOJbIIAKE

PAaBHOTCIKE U BEPTUKAJIHOT CKOKa KO ACHC.
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3.5 KpuTu4yKH OCBPT HA 10CAANIHHA UCTPAKUBAKHA

Jlocanamma HCTpakMBamka HWCTHYY 3HA4yaj pPAaBHOTEXE 3a BPXYHCKO U3BOheme
TEXHHUKA PA3IMYUTHX €JIEMEHATa ¥ MPEBEHIIN]Y MOBPeIa KOJ| CIIOPTUCTA, OBOj OOJIACTH CE TEK
MoCJIeIBbUX IoJHA ocBehyje Bullle naxme. [Ipernen qocafanmux HCTpaKUBamba 00yxBarTa
pesynrare 37 pamoBa (TaGena 4) oOjaBibeHux y pedepeHTHUM yacomucuma mocie 2000.
rogune. llpernenHa ucCTpakMBama 3HAYajaHO JONPHUHOCE Y CYMHUpPamy J0CATALTEHHX
pesyarara (Hrysomallis, 2011; Zemkova, 2011; Panjan & Sarabon, 2010) u yka3yjy Ha

AKTYCIIHOCT U 3Haqaj HCTpaXrMBamba OBC obnacru.

Ta6ena 4. Knacudukanuja qocaganmux HCTPAXKUBAbA

Bpoj panosa

HcrpaxxkuBamwa
PaBHoOTeXka y cIOPTCKOj THMHACTHIU 14
HcerpaxuBama y CHOPTCKOj TMMHACTHINM Be3aHA 32 JUCHUIIMHY Ipesia 10
PaBHoTexka npuiankom u3sohema crapa y ynopy 8
EdexTH paznuyuTux nporpaMa Ha ClioCOOHOCT OpPKaBalkba PaBHOTEkKe 5

Hrysomallis (2011) ymnopehyje pe3ynrate wuCTpakuBama paBHOTExe: u3Mely
IrMMHAcTHyapa U JPYrMX CIOPTUCTA; CIIOCOOHOCT PABHOTEXKE Yy PA3IUUYUTUM CIIOPTOBHMA;
pa3uKe y paBHOTEXKHM Y 3aBHCHOCTH OJ] TAKMUYApPCKOT HHBOA; Be3e M3Mel)y paBHOTEXE H
napaMerapa TeXHHKE H3Bohema BEKOHW; YTHIA) TPEHUMHIAa DPABHOTEXE HA YCHEIIHOCT Yy
oapeheHOM CHOpPTY MJIM Ha MOTOPUYKE CIIOCOOHOCTH; MPEAJIOr MexaHu3aMa 3a yHanpeheme
TPEHUHTa paBHOTEXE. AyTOp HHje NpPOHAIIA0 HHU jeIHO MHCTpaxHuBame Beze wuzMmehy
pPaBHOTEXKE W yclexa y TUMHACTHUIM, Ka0 HU KOMITapanuje CIOCOOHOCTH PaBHOTEKE KO

THMHaCTHU4apa pa3jinduTor HUBOA TAKMUYCHA.

[Toctoju Benuku Opoj mpumepa y JUTepaTypH Koja ce 6aBe mpoOieMoOM paBHOTEXeE, a
32 y30paKk MCIUTaHWKAa MMajy Ofpaciieé CIOpPTHCTE, KOjU Ce TaKMHMYE Yy jeTHOM CIIOPTY
(Paillard, 2002; Kruger, 2004; Shaw, 2008; Matsuda, 2010; Paillard, 2006) uiu pa3nuuute
rpyIe oapaciux CHOpTHUcTa u3 pasauuuTux croprosa (Davlin, 2004; Perrin, 2002; Bressel,

2007), kako OM ce TpOHANUIM TPEMO3HATIFMBU 00paciii OjpKaBama PaBHOTEKE Y
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Pa3IMIUTUM CIIOPTOBHMA. Hekomnuko HCTpaXuBamba I/ICHI/ITYjC PaBHOTEXY KOA CIIOPTHCTA

ajiojieclieHara, JI0K je Majo HCTpaKMBama KOja HCIUTY]y PaBHOTEXKY Ko zeue miaher

LIKOJICKOT U MTPEALIKOJICKOT y3pacTa.

OnHo mTO je crenu(uyIHO 32 UCTPAKUBAKA y 00JIACTH CIIOPTCKE THMMHACTHKE j& MalH
OpOj MCIUTAHMKA KOJU Y4YECTBY]y Y HCTPaKUBamby. YTJIaBHOM Cy TO BPXYHCKH TaKMHYapH,
KOjH NIPEJCTaBJbajy penpe3eHTaTHBaH y30pak. MehyTum, a Ou ce TONpHUHENO ycaBpIIaBamy
TMMHACTUYKOT TPEHHMHIa, HEONXOJHAa Cy HCTPAKHBAamka CIECHU(PUYHOCTH PAaBHOTEKE KOJ
rUMHacTH4apa y Miahum y3pacHuMm kareropujama. OBo je BayKHO 300T 3Ha4aja paBHOTEKE 32
MOCTH3akE yCIeXa Y TMMHACTHUIM, aJTH U Y MPEBEHIINjU TIOBPEa, jep je MoBe3aHoCcT u3mehy

PaBHOTCKE U CIIOPTCKUX IMOBPEAA NOKAa3aHaA Y 6pOJHI/IM HCTpaXKuBakbUMaA.

[Ipernen nmocamammbux UCTpaXUBama oOMoryhwo je neduHUCAmE MeTojaa

UCTpaXKuBama Koje he nonpuHeTy AepuHUCABY MOJIENNa paBHOTEXKE Y BexkOamy Ha Ipe/u.
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4 IIPEAMET UCTPAKNBAIBA

3a ocTBapHBame BPXYHCKHX pe3yiiTaTa y )KeHCKO] CIIOPTCKOj THMHACTHUITN HEOITXOIaH
je m ycrnex y BexOamwy Ha rpenud. OBa AucHUIUIMHA ce€ 300T CBOjUX CHElUDUUHUX
KapaKTEepPUCTHKA Pa3NIMKyje OJ] OCTAIMX CIpaBa >KEHCKOT BHIIeOOja (TIPECKOK, TBOBUCHHCKU
pa36oj u maprep). CmameHa MOBpIIMHA OCJIOHIAa Ha 10 CM mmpuHe U BUcuHA rpeae ox 120
CM 3axTeBajy OJf TMMHACTHYApKH, OCHUM OCTAJIHMX CIIOCOOHOCTH KOj€ CYy HEONXOJHE 3a

PISBOI)GI{)C CJICMCHATa CIIOPTCKE T’MMHACTHUKE, pABHOTCIKY Ha BUCOKOM HHBOY.

Ipeamer ucTpakuBama j€ paBHOTE)Ka Kao (akTop ycrexa H3BOlema cacraBa Ha
rpeau KoJ Yy4YECHHIIAa Ha MHTEPHAIMOHATHOM THMHACTHYKOM TYpHUPY ,Jlaza Kpctuh u

Mapuna [lenarosuh®, nenem6pa 2012. rogune y HoBom Cany.
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S IUJb U 3AJJAIIN UCTPAKUBAIBA

OCHOBHM LIUJb OBOT UCTpaKMBama je AeduHucame Mojiena paBHOTEke Kao (akTopa

ycrexa y BexOamy Ha rpelid KOJ TMMHACTHYapKH.

1)

2)

3)

4)

Hopez[ OCHOBHOTI' INJba ,Z[e(l)I/IHI/IcaHI/I CyHn MOCeOHU OHUJBCBH:

YTBpAUTH HUBO CTAaTUYKE PABHOTEKE KOJI TMHMHACTUYAPKU MIOMONyY TECTOBA 3a CTATUYKY
PaBHOTEXKY;

YTBpAUTH HUBO JWHAMUYKE pPABHOTEKE KOJI THMHACTHYApKH IMOMOhy TecToBa 3a
JTUHAMUAYKY PaBHOTEXKY;

YTBpAUTH HOBO CHAre AOHUX €KCTPEMUTETA KOJ TMMHACTHYApPKU MoMohy Bapujabiiu 1Ba
MIPOTOKOJIa BEPTUKAIHOT CKOKa Ha TEH3MOMETPH]CKO] MIIaThOpMU;

yTBpILI/ITI/I HHUBO YCIICHIHOCTH HA I'pCau HOMOhy OLCHC HA TAKMUYCIHY.

3az[au1/1 HUCTpAXKUBamka CYy:

Opnabup TtectoBa koju he Ha HajO0o/bM Moryhn HauMH oMOryhMTH OCTBapuBame

IIOCTAaBJbCHUX ITNJbEBA,

Peanmaunja TCCTUpaka W CHUMAKLE TECTOBA KOje he OLICHUBATHU CKCIICPTCKA

KOMHCH]a;

OO0jeKTUBHO OILICHUBAKE U CMABEHE Ipellaka Koje e MOTY jJaBUTH INPHIMKOM
TeCTHpama, Tako ITO he n3BOheme TecToBa OMTH CHUMIBEHO KaMepoOM U KacHHje
OlLIe’EHO y3 nmoMoh ekcrneprcke komucuje. Ha oBaj HaunH he ce 3HaUaHO CMaWbUTH U

BpEMeE TeCTUpama, IITO je 3Ha4ajHo jep he ce TecThpame 00aBUTH MPe TAKMUUCHA;
Cratuctuuka oOpajia mojaraxa;

WuTepnperanuja 100MjeHUX pe3ynTaTa.
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6 XUITOTE3E

Ha ocHoBy uuspba u mpeamera ucTpaxkuBama Moryhe je neduHucaTH XUMOTE3e, OJ

Kojux cy Tpu ocHoBHE (X1 X2 X3 u X4) 1 mect momohaux xumnote3a (Xo/-22 1 X3/1-3/4)-

X3 — Ouekyje ce BHIICIMMEH3HOHAJIHM MOAEJ] CTPYKType PAaBHOTEXe KO/

THMHACTHYaPKH.
X,—IlocToje 3HaUajHe pesianuje paBHOTEXKe ca ycrexoMm y u3pohemy cactaBa Ha rpeam.

X».1 - Ilocroje 3HauajHe penaiuje cTaTUYKE PABHOTEXKE Ca YCIIEXOM Yy H3BOhemy

caCTaBa Ha I'pcau.

X72 - IlocToje 3HavajHe pernauyje JMHAMUYKE PAaBHOTEXKE Ca yCIIEXOM Yy H3BOhemy

cacraBa Ha I'pEe/I.
X3— IlocToju 3Hauajan yTuLaj paBHOTeKe Ha ycnex y n3Bohewy cacraBa Ha rpeau.

X3.1 - IlocToju 3HauajaH yTUIla) CTAaTUYKE PAaBHOTEXKE Ha yclex y u3Bohemy cacraBa

Ha TPeJIu.

X3.2 - [Ilocroju 3HayajaH yTuIa] AMHAMHUYKE PaBHOTEXE Ha yCIexX Yy H3Bohemy

caCTaBa Ha Irp€au.

X3.3- IlocToju 3HauajaH yTHIla) aHTPONIOMETPHUJCKUX Baprjaliiy Ha ycliex y u3Bohemy

caCTaBa Ha Irp€au.

X3.4 - TlocToju 3Ha4ajaH yTHIIA] CHAre JOWKUX EKCTPEMHTETa Ha yCIeX y HU3Bohemy

caCTaBa Ha IrpCau.
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7METOJA UCTPAKUBAIbBA

7.1 Y30pak ucnurtaHuka

VY30pak ucnutaHuka 4uHU 47 TakKMAYapKd Mel)yHapoaHOT MEMOpHjalHOT TypHHUpA
,J1a3za Kpcruh u Mapumna [lenatoBuh®, y3pacra ox 8 mo 13 roguna. Tectupama je 00aBEEHO
y CokonckoM IpymiTBy ,,Bojoguna“ y HoBom Cany, y capaamu ca ' MMHACTHUKUM CaBe30M
CpOuje, neuemOpa 2012. rogune. Ha TakmMudemy Cy ydecTBOBajie T'MMHACTHYApKEe M3 OcaM
eBporickux npkaBa: CroBeHwje, Xpsarcke, Aycrpuja, [lancke, IllBencke, Pymynwuje,

Byrapcke u Cpouje (Cnuka 6).

{“w. :,_, ;i&&“ﬁ*“»"‘ e
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Crnuka 6. Yuecaurie ¢punana memopujamHor Typaupa “Jlaza Kpcruh u Mapumna [lemaroBuh®,

onpxanor 2012. ronune y HoBom Cany

TakMuueme ce 0JIpXKajio y UeTUPH KaTeropuje, mpemMa y3pacTy. Y HCTpaXHuBamy Cy

y4eCcTBOBAJIC TAKMUYAPKE JIBE y3pacHE KaTeropuje:

e [ kareropwuja — y3pacta ox 8 1o 10 roguHa;

e Il xareropuja — y3pacra 11 o 13 roauna.
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7.2 Y30pak MepHMX HHCTPyMeHaTa

OBuM uctpaxuBameM cy oOyxBahene cnenehe Bapujadne:

1. Awntpomomerpujcke — 3a TpoueHy U JepuHHCAakE MOP(OJIOMKOr craTyca
HUCIIMTaHUIIA,

2. Motopuuke — 3a MpOIEHY pPAaBHOTEXKE M CHAare JOHBHX CKCTPEMHUTETa KOJ
UCIIUTAHHUIIA,

3. PesynraT MOCTHrHYTH Ha Tpend — 3a MPOLEHY YCIEIIHOCTH Ha TPeau KOJ
UCITUTaHHMIIA.

7.2.1 AHTpOnIOMeTpHjCcKe Bapujad.e

3a mporeHy MOp(OJIOIIKUX KapaKTepUCTHKA IPUMEEHO je 14 Bapujaliu:

1. JloHrutynuHallHa AMMEH3MOHATHOCT ckeneta (5 Bapujabmn);
2. TpaHcBep3aiaHa JUMEH3MOHATHOCT ckeneTa (5 Bapujabdie);
3. Bonymen u maca tena (1 Bapujabna);

4. Tenecnu cacras (3 Bapujadie).

7.2.2 MoTtopuuke Bapujab.e

I 3a mporieHy MOTOPHUYKHX CITOCOOHOCTH MPUMEH-EHU CY TECTOBHU 32 MPOLICHY:
1. Ommre craTuuke paBHOTEXe (4 Bapujadie);
2. Ommre TMHaAMUYKE paBHOTEXE (6 Bapujadin);

3. Cnemuduyne cratuuke paBHOTEXke (3 Bapujadie);
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4. CnemuduuyHe MHAMUYKE paBHOTEXE (3 Bapujadiie).

II 3a mpolieHy cHare HOT'y IpUMEHEHA Cy JIBa IPOTOKOJIa TecTUpama (8 Bapujadin):

7.2.3 Bapuja0.ie ycnenHOCTH HA TPeau

3a mpoleHy YCHEIIHOCTH Ha Tpeu MpHUMEHmEHEe cy TpH Bapujabie (mojia3Ha OlieHa,

OIICHA 32 N3BOl)CHE U KOHAYHA OIICHA), TOOWjeHE U3 3BAHUYHOT OMJITEHA TAKMUYCHA.

7.3 Opra"nuszanuja u MoCTyNIH Mepemha

3a noTpebe wucTpaxuBama, y capaamu ca I'mMmuactuukum Case3om Cpbuje u
COKOJICKMM JIpyHITBOM ,,BojBonuHa“ u3 Hosor Cana, TecTupame je U3BpIIEHO y Majloj calld

cokoJickor apymmTBa. O6e30ehenu cy cienehu onTUMaIHK YCIOBH 32 TECTUPAHE:

- TecTupame je 00aBJbEHO Y IPETNOJHEBHIM YaCOBHMA, MPE MOYeTKa TAKMUUCHA;
- caja 3a TecTHpame je Ouja yHampesa MNpUIpeMJbeHa, J00pO OCBETJheHa M ca
temmneparypom oa 20 no 22° C;
- paaHa MecTa M MEpPHUOIIM Ha CBAKOM O] BbUX Takohe cy Oin yHarpea MpUnpeMIbeHU;
- HCIHTaHUIIE CYy TOKOM TeCTHpama Ouiie o0yueHe y THMHACTUYKE TPUKoe U Ooce.
Hcnuranuie, BUXOBH TPEHEPH W POJWUTEIbU YHANpE[ Cy YHO3HATH Ca IHJBEM
UCTPaXHMBamka W TMOTIHCAIN CY CarjlaCHOCT 32 YYECTBOBAKE Y MCTPAXHBAKY, Y CKIaIy ca
XencunmkoM Jleknmapanujom o mpaBuma jaetera. OBa oOaBemTema Owia cy mocnara
€IIEKTPOHCKUM ITyTeM THMHACTHUKHM KIyOOBHMMa KOjU Cy y4ecTBOBaJIM Ha TypHuUpy. Ha
cacTaHKy 3a TpeHepe OmJia je Mmo/e/beHa CaTHUIA TECTHPama 3a CBAaKy O]l €KHITa M PEIoCiIe]]

TECTOBA.
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7.3.1 MepHM HHCTPYMEHTH 32 MPOLEHY AHTPONOMETPHjCKUX Bapujadiu

Y30pak aHTPONOMETPHjCKUX Bapwjabiu, Kako OM ce yTBpAWIC BUXOBE peiammje ca
PaBHOTEKOM, YMHE Bapujadiie 3a MpoleHYy MOP(OJIOMIKUX KapaKTEpUCTUKA. 3a J00HUjame
Bapujabiau Owhe kopumthen mnporpam Imagel, koju je Beoma mpenu3aH, O0jeKTHBAaH H
jenHocTaBaH 3a mpuMeHy. OBaj MporpaM ce KOPHUCTH 3a M3padyyHaBame JY)KUHE U YIriIoBa

aHATOMCKHX M aHTporomeTpHjckux mepa (Credanosuh u cap., 2012).

Edit Image Process Anabze Pluging Window Help

Qiciol=l4+ N Ao 2 VAL A= ak

Teut tood

Cnuka 7. Usrnen npo3opa y nporpamy Imagel

3a cuumame aurutanHux (otorpaduja xopumihena je xamepa (Casio FX) koja je
MOCTaBJbEHA HA YJaJbEHOCTH OJ1 4 M M ONTHUMAJIHY BUCHUHY y OJHOCY Ha CyOjeKTe, Kako Ou
OUIM CITMKaHU MOJ MCTUM yCJIOBHMMA. 3a KaauOpalujy AWTHTAIHOT CUCTeMa KopuiheHa je
nurutanHa ¢otorpaduja o0jekTuBHO mo3Hate nyxuHe (2 m). Camo cy Bapujabie BUCHHA

tena (AVIS) u nujamerap cromana (ADST) mepeHe aHTPOIIOMETPOM.
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Cauxa 8. [lo3unyje ucnuTanua Ha AUTHTATHAM GoTorpadujama

3a nporeHy JOHTUTYIMHAITHE TUMEH3NOHAITHOCTH CKeJleTa KopuirheHe cy Bapujadie:
1. Bucuna tena (AVIS) — MepeHa aHTPONIOMETPOM;

2. Jdyxuna pyke (ADUR) — wmepena on Bpxa pameHa (aKpOMHOH) 10 BpXa

HCIIPYKCHOT Cpember IpceTa. Pyka je onpykeHa U 3aTeTHYTa,

3. Jyxuna maxe (ADUS) — mepena ox 3r106He Gpaszne aupektHo mcrmox thenear
eminence o Bpxa HCIpyXeHOr cpenmer mpera. [llaka je onpykeHa U 3aTernyra,

Ca JJIaHOM IIOCTaBJLCHUM IIpEMa Ty,

4. Jyxuna nore (ADUN) — BepTukaiHo pacrojame o Bpxa spina illiaca anterior

superior no moxa. Hore cy onpy»eHe U 3aTeTHyTe;

5. Hupexc nyxuna Hore-sucuHa (IDNV) — ognoc usmelhy nyxuHe HOTe U TeJeCHE

BUCHHC.
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3a IIPOLCHY TPAHCBEP3AIHC NTUMCH3UOHATIHOCTU CKEJIETA:

1. IMupuna pamena (ASRA) — MepeHa XOPH3OHTAIHO OJ Tayaka MaKCHMaJIHOT

npyxama m.deltoideus, Ha ropmoj, CII0JBHOj CTPaHU PYKY U paMCHA;
2. ujamerap cronaina aecHe Hore (ADSD) — mepen ckpaheHHM aHTPOIIOMETPOM;
3. wujamerap cronaia jiese Hore (ADSL) - mepen ckpaheHUM aHTPOIIOMETPOM;

4. Illnpuna xykoBa (ASKU) — xopu3oHTaTHO pacTojame m3Melly MakCHMAIHHX
npojekirja BeIMKUX TpoxaHTepa (trochanter major) wa riaBu OyTHE KOCTH

(femur).
5. Aungporenn ungaekc (ANDR) — ogHoc u3mel)y mmpuHe paMeHa u KyKoBa.
3a yrBphuBame BoslyMeHa U Mace Teia 6uhe yrBphena camo jenHa Bapujadia:

1. wmaca rena (AMAS) y kg.

e 3a mpolleHy TelleCHEe KOMITO3WIHje KopuinheHna je gururamaa Bara Omron BF511
(Cnuka 9), ximHMYKM TectupaHa. Bara naje Benuku Opoj mapamerapa TelecHe

KOMITO3UIIH]j€, O KOJUX CY KOpUITheHHU:

1. VkynHa tenecHa macuoha (0.1%) (AUTM);
2. BMI - Body Mass Index (ABMI);

3. bazamuu merabonuzam (KCal) (ABAM);

CBu mapaMeTpu Mace U TeJeCHE KOMIIO3MIMje Cy JNOOHJeHH Ha CaMOM Mepemy

NNOTHCKOM HCIIMTAaHHWKA Ha Bary y yCIIpaBHOM CTaBYy Ca pyKama y Npeapyucmy.

Camka 9. /lurutanHa Bara 3a nmporeHy tejecHe kommosuiuje Omron BF511
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7.3.2 MepHU HHCTPYMEHTH 32 MPOIEHY CTATHYKE PABHOTEXKE

3a mpolieHy OMIITe CTaTUYKe paBHOTEXE KopuinheH je Balance Error Scoring System
(BESS). OBaj tect je omnmcan y Opojuum uctpaxuawuma (Gilliam, 2009; Bressel, 2007,
Riemann et al., 1999; Ricotti, 2011).

1. Bpoj ucnuruBaya: Jenan ucrnuTuBay;

2. PexBm3utu: bema camonerspuMBa Tpaka IIMPUHE 5 cm MITONEpuIa ca TayHourhy

Mepema ox 1/10 s.

3. Ommc mectra m3Bohemwa: 3agarak ce M3BOAM HA MPOCTOPY KBAIPaTHOT OOJIHKA

numensuja 30x30 cm, koju je obesekeH TpakoM IMIHpUHE 5 CM.

4. 3aparak: lcnuranune Ooce M3BOAE TpU IMOJIOKAja Ha CTAaOWIIHO] TMOJJIO3U ca

OTBOPEHHMM OYMMa U ca pykama Ha 6okoBuma (Cnuka 11), y Tpajamy oz 20 S:

® CYHOXHH CTaB YHYTap 00€JIeEeHOI' MPOCTOpa, I/I€ Cy HOI'e NMOCTAB/bEHE y IIMPUHU

KYKOBa;

e CTaB ca jeIHOM HOTOM HCIpEJ Jpyre YHyTap OOelie)KEHOT MpPOCTOpa, IJie MPCTH

cToMalia jeHe HOTe JOAUPY]y MEeTy APYTe HOTE;

® CTaB HAa HEJOMUHAHTHO] HO3U YHYyTap 00eJIeXKEeHOT MPOCTOpa.

4
s

Canka 10. [Tonoxaju cTomnana KoJ{ TeCTOBa paBHOTEXKE

Ha caumu 10 mpukasan je HauMH MocTaBJbamka CTOIMala, MPHJIMKOM H3Bolhema TecTa.
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Cauxa 11. Ilonoxaju tena kox ucnuranuka na BESS tecty

5. OuewuBame: Pesynrar Ha TecTy IpeicTaB/ba YKYNHU OpoOj rpeliaka cBa TpH

n3Bohema (Tabena 4). Makcumanau Opoj rpemaka 3a CBakd 0J1 1oJioxkaja je 10.

6. YnyrcrBo: nutuau objammaBa U IEMOHCTpUpPA 331aTak uenuTanuinuma. Kana
j€ UCTIMTAHUK CIPEeMaH 3a M3BOheme TecTa, UCITUTHRAY J1aje 3HAK U IMOYHE J1a MepU
Bpeme. Hakon ucreka 20 S, uCUTHBAY J1aje 3HAK MCIIMTAHUKY 3a Kpaj TecTa. [ pemike
KOje MOTy Ja ce jaBe y TOKy HM3Bohema Tecra mpukasaHa cy y Tabenu 5. Cpaka

rpelka NeHaau3yje ce ca jeHuM 00JI0M.

7. YBe:xkOaBame: VciuTaHuk UMa MpaBa Ha jeiaH MpOoOHU MOKYIIA].

Ta6ena 5. 'pemike npuarkoM u3Bohema Tecta

I'pemke Bpoj 6onoBa
ITomepame pyKy ca KykoBa 1
Jl0THK mojJiore HOrom 1
Kopak, nockok, CKOK HJIH OWJIO KoOje JPyro NoMepame yIOpHe HOre HJIM CTonAaja 1
IMoau3ame nere ynopHe Hore 1
Behu yrao ¢uiexcuje Tpyna ox 30° 1
Behu yrao adayxuuje Tpyna ox 30° 1
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MepHu HWHCTpYMEHTH 3a MPOIEHY cleur(uyHe CTaTUUYKE paBHOTEXKE OWiIH Cy

0a3WYHU TUMHACTHUYKH €JIEMEHTH, KOj€ THMHACTHYapKe Beh UMajy y CBOjUM cacTaBUMA.
1. bpoj ucnuruBava: Jenan cHuMaresb.

2. PexBu3utn: Bucoka rpenma cranmapaHux auMeHsuja, kamepa Casio FX, Ha

yAaJb€HOCTH 011 4 m.
3. Omnuc mectra n3Bohema: Brucoka rpena crangapIHUX JTUMEH3H]a.

4. 3aparak: ['mMHacTHYapKe M3BOJC 3ajJaTe BEXOe Ha Tpelu. 3a NMpPU3HABAKE OBHX
eJieMeHaTa IpeMa MPaBUIIHUKY, HEOTIXOJaH je M3/ApXkKaj MOJIoKaja y Tpajamy O]l 1BE

CEKYHJI€, IOK TO BpeMe Ha TecTupamy uzHocu 10 S.
5. ¥YBexbaBamwe: Huje 103BoJbeH MPOOHU MOKYIIA].

6. ¥YmyrcrBo: Kama je wcnuTaHWK CnpeMaH, W3BOJAM 33JaTak, JIOK HCIUTHBAY MEpHU
BpeMme 1 HakoH 10 S, ;aje 3HaK 3a mpecTaHak u3Bohema. YKOJIMKO UCTIMTAHUK IaTHE
ca clipaBe WJIM Ha CIIpaBy, HEMa MpaBa Ja HAcTaBU U3BOhewme U Oelexu ce Bpeme

U3JpKaja eJIeMEeHTa.

7. OuemuBame: OleHa Ha TecTy IMpeJCcTaB/ba 30up 00J0Ba MPUIMKOM H3IpXKaja
3amaror craBa (0-6 6o10Ba) u TexHuke u3Bohema (0-4 601a). M3Boheme TecToBa Ouhe
CHUMJbCHO BHJIEO KaMepoM, a KacHHje Taj BUAeO 3amuc Ouhe omemeH y3 momoh
eKcrepTcke koMmucHje. I'pelike koje MOTy Jia ce jaBe MPUIMKOM H3Bohewma U Opoj

00/10Ba KOjU UM cielyje puka3anu cy y Tabenu 6. u 7.

Cuamka 12. MepHU HHCTPYMEHTH 32 IPOILIEHY CHEU(PHUHE CTATHYKE PABHOTEXK

s

a) CraB y ynopy 0) bounu craB y ynopy
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bonoBame Kox TecToBa crienuPUYHE- CTATHYKE PABHOTEKE

Tabena 6. Mznpxaj y craBy (6.00 6010Ba)

H3npxaj (cexyHnne) 1 2 3 4 6 7 8 9 10
Bpoj 6onoBa 0.6 1.2 1.8 2.4 3.6 4.2 4.8 54 6
Tabena 7. ['pemike y rexuuiu (4.00 6o1a)
I'pemnke 0.10 0.30 0.50 1.00
Oxacryname o1 npaBua X
HenorosbHo pa3Hoxkeme o1 180° 0-20° 20-45° >45°

JoaaTHu 3amax pykama
IToxpern Tpynom aa Ou ce opkaja PaBHOTEkKa
JlonaTHU KOpaK WM IMOCKOK
Beauku Kopak WM CKOK
3acroj usmel)y Besa
XBar 3a rpeay Aa 6u ce uzderao naj
JlonaTHU MOKpPeTH /1a OU ce 0psKkajia paBHOTeXKa

Ilan

X

X X

X

7.3.3 MepHU MHCTPYMEHTH 32 NMPOLeHY INHAMHUYKE PABHOTeXe

3a mporeHy OIIITe JUHAMUYKE paBHOTEKe KopuilheH je ,,Y TeCT paBHOTEXKE, KOjU
b

npencraBba MoaudukoBanu Star Excursion Balance Test — SEBT, omucan y OpojHrM

HUCTpakuBambuMa mocieamux roauna (Bressel et. al, 2007; Ricotti, 2011). PesynraTtu

UCTpaXKHMBama yKa3dyjy Ha BHCOKY moy3naHocT Tectupama (Inraclass Correlation Coefficients

ICC .78 to .96) u no6py BamumHocT (I .42 10 .79).

1. Bpoj ucnuTuBaya: JeaaH UCIUTUBAY;

2. PexBu3uTm: bena camonenspuBa Tpaka mupuHe 5 cm.

3. Ommc mecra m3Bohema: [loBpmmHA 3a TeCcTUpame MMOJEJbEHA je ca TPHU JIMHU]E

nayxune 120 cm, ca 3ajeTHUYKUM LEeHTpoM 1o yriioMm o 120°. IlenTap je oOenexen

TauyKoOM, KOja MpecTaBjba MECTO OCJIOHIIA CTOMNAJa MPUWIMKOM TecThpama. On 1eHTpa
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mpemMa KpajeBuMa, JIMHUje Cy OLpTaHe ca pa3MakoMm on 1 cm, 30or 6omoBama Ha

TECTUPAIY.

4. 3amarak: On ucnMTAaHHUKA je 3aXTEBaHO Ja Oe3 moMepama CToMajga HOre OCJIOHIa ca
[IEHTPa, CJIO00HOM HOTOM JIOTAKHY JIMHH]Y HajlaJbe MpPeMa CBOJUM CIIOCOOHOCTHMA
(MakcUMaJHUA J10XBaT) U Jla TOM MPUJIMKOM JIp)K€ pyKEe Ha KYKOBHMA U JIpKE TJIaBy

ycipaBHo. Mcnutanuim Mopajy oOuti 00CH IPHIIMKOM H3BOhema TecTa.

5. OunemuBame: benexu ce pe3yirar JUCTaHLE JoxBara y CM. PesynraTr (mpoueHar

J0XBaTa) ce U3padyyHaBa npeMa GpopMyJIu:
SEBT=X/ADUN*100,
rae je X - nocturnyra ayxuHa u ADUN - nyxuna Hore.

6. ¥YmyrcrBo: McnutuBau objanimaBa U IEMOHCTpUpPA 3a7aTak nucnutanunmma. Kana je
WCIUTAHUK CTIpeMaH 3a U3BOheme TecTa, UCIIUTHUBAY J]aje 3HaK 3a M0YeTaKk u3Bohema

3ajaTka.
7. YBexbaBame: [[03BOJBEHO je HIecT MPOOHUX MOKYIAja, pe MOYeTKa TeCTUPAba.

3a MpoOUCHY CHCI_II/I(i)I/I‘lHe AAMHAMHWYKE PaBHOTCKC KOpI/II_HheHC cy Oa3uuHe

TUMHACTUYKE BekOe, M3BE/ICHE MpeMa oipe)eHIM MpaBuInMa.
1. Bpoj ucnuTuBaya: JegaH CHUMATEb.

2. PexBu3uTH: Bucoka rpena cranmapaHux aAuMeH3uja, kamepa Casio FX, Ha

yAaJb€HOCTH 011 4 m.
3. Omnmuc mecra usBohema: Bucoka rpega crangapIHUX JUMEH3H)a.

4, 33IlaTaK: TUMHATH4YapKe he na BI/ICOKOj Trpeau U3BOAUTU TMMHACTUYIKE BeXKOeE:!

1) JlBa moBe3aHa okpeTa y ycroHy ca okperom 3a 180° (SDOU);
2) JIBa moBe3aHa CyHOXHa CKOKa MPYKEHUM TeJloM ca okpeToM 3a 180° (SD20);
3) JlBa moBe3ana npemera crpasnie (SD2Z).
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5. OuemwunBame: bojoBame he H3BPIIMTH EKCHEPTCKA KOMHCH]jA, IMPOICHUBAKHEM
rpeiiaka HapyllaBamba PaBHOTEKE M Tpellaka y TEXHHUIM u3Bohewma. MakcumaiHa
orieHa 3a u3Boheme je 10 6om0Ba. I'pemike koje ce MOTy jaBUTH Yy TOKY M3Bolhema ca

Moryhum 6o10BameM npukazanu cy y Tabenu 7.

Tabesna 8. booBame KoJ1 TeCTOBAa CUTyaI[MOHE-TMHAMUYKE PABHOTEXE

I'pemke 0.10 0.30 0.50 1.00
Oacryname o npaBna X
JonaTHu 3amax pykama X
IHokpern Tpynom aa 6m ce oap:Kaja paBHOTEkKA X X
JoxaTHu KOpaK WM MOCKOK X
Beaukn KoOpak nim CKoxK X
3acroj usmel)y Besa X
XBart 3a rpeay aa 6m ce nzderao naj X
JlonaTHH MOKpeTH 1a OU ce 0psKajia PaBHOTEkKa X X X
Ilapg X

6. ¥YmyrcrBo: Kana je ucnuTaHWK crnpemaH, W3BOIM 3anarak. M3Boheme he Ourtm

CHUMJHCHO KaMEPOM M KaCHH]j€ OLICEEHO O] CTPaHE EKCIIePTCKE KOMUCH]E.

7. YBexkOaBame: Huje 103BoJbeH MPOOHU TIOKYIIIA].

3 45 67

Cummka 13. TecToBM AMHAMUYKE PABHOTEXKE

a) OKperT y ycroHy 0) IIpemer ctpanie
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7.3.6 MepHHM HHCTPYMEHTH 32 NPOLEHY CHAre HOTy

3a yrBphuBame cHare HOry KOpHIINEH je MPOTOKOJ BEPTHUKAIHOT CKOKa W3
MOJy4Yy4rha Ca IPUIIPEMOM (Ca MPETXOIHUM KPETamheM Y CYIPOTHOM CMEPY O]l CMepa CKOKa)

(Counter Movement Jump - CMJ), 6e3 3amaxa u ca 3amaxoM pykama (Ciuka 9).
1. Bpoj ucnuTuBaya: JegaH UCIUTUBAY.

2. PexBusutu: Tensuomerpujcka miardopma Kistler QuatroJump 9290AD (Cnuka

9), mamnTor.

Cmuxka 14. Tersunomerpujcka matdopma Kistler QuatroJump 9290AD

3. Omnmc mecra u3Bohema: [lnardopma ce Hama3m Ha PaBHOj, YBPCTO] TOJIO3H,
KaKo OCIWJIAIFje TOoJUIore He O yTUIaie Ha pe3ysiTaT, 300T OCETJBUBOCTH

CCH30pa.

4. 3aparak: VcnuTaHuna U3BOAU CKOK y BHUC M3 MECTa, MAaKCUMAalTHOM CHAaroMm.
Tokom u3Bohema Tecta cBe (haze CKOKa Cy MOBE3aHe, Tj. HeMa Nay3e y TPEeHYTKY
nmpoMeHe cmepa kperamwa. Kox ckoka 0e3 3amaxa, pyKe HCIUTaHHUIE CYy
(dukcupaHe Ha KykoBuMa (300T MakCHMalHE HM30JIallhje MPUINKOM CKoka). OHa
CTOjU Y YCIPAaBHOM IT0JIO’KAjy HEKOJIUKO CEKYHJIM U3 KOT Ce CHYIITa y MO3UIH]Y
noiny4yydyma (Hore cy ¢uekThpaHe y KoJeHuMa noj yriom ox 90°) u 6Ge3
3aycTaBjbaba y Taukd IPOMEHE CMepa KpeTama, H3BOAM MaKCHUMAaJHU
BepTUKAIHH CKOK. Cieli MEKH JOCKOK ca JiaraHOM (JIEKCHJOM Y KOJICHUMA.
Crnenu MOHOBHO 3ay3uMamse moueTHor nonoxkaja (Cnuka 9). benexe ce pesynratu

TpH HcTpaBHa Nokyiaja. [lay3a n3mely n3Bohema CKOKOBa je jelaH MUHYT.
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5. OuemuBame: Pesynrar Ha Tectupamy Ouhe HajOOJBM OJI TPH CKOKa O€3 3amaxa

pykama u HajOoJbH Pe3yNATaT OJf TPU CKOKa Ca 3aMaxOM pyKama.

Kpurepujym 3a HajOOBM CKOK je MOCTHUTHYTa BHCHHA, a IMapaMeTpu Koju he ce

KOPUCTHUTH y HCTPAXKUBAY CY:
1) Bucuna octBapenor ckoka (SVIS);
2) Jlybuna nmomepama 1eHTpa Texuinra mnpe ckoka (DPTT);
3) OcrBapena cHara 1o Kr TesnecHe mace (SNKG);

4) TpenyTHa cHara (CuJIa Ha Mpeiasy W3 EKCICHTPUYHE Yy KOHICHTPHYHY

koHTpakiujy) (SNTS);
5) BucuHa ocTBapeHOr CKOKa ca 3amaxoM pykama (ZVIS);

6) JlyOmHa momepama IEHTpa TEKHUINTAa MpPEe CKOKa Cca 3aMaxoM pyKama

(ZPTT);

7) OCTBapeHa cHara I10 kg TCJIECCHC MacC€ KOJ CKOKa Ca 3aMaxXOM pyKamMa

(ZNKG);

8) TpenyTHa cHara ocTBapeHa KOJ CKOKa ca 3aMaxoM pyKaMa (cuia Ha

npeasy U3 eKCIEHTPUYHE Y KOHIIEHTPUUHY KOHTpakiujy) (ZNTS).

6. YmyrcrBo: lcrnutuBau oOjammaBa W UCTOBPEMEHO JEMOHCTPHpPA 3aaTak.

HcnutuBay naje 3Hak 3a CKOK.
7. YBexk0OaBame: J[03BOJbEH j€ jenaH MPOOHU MOKYIIIA].

Ha cnumu 9 je mpukazano m3Boheme Countermovement ckoka Ha miuaTdopMu ca
3aMaxoM pykKama.

Cauka 15. H3Bohewe Countermovement ckoka Ha MIaTGopMH ca 3aMaxoM pyKama.
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Taoena 9. ®a3ze Countermovement CKOKa

daze Countermovement

CMJ
CKOKA

Cronaina cy Ha TaTGopMH MOCTaBJ/bEHA MMApaAJIeTHO, Y ITUPUHA
pamena. Telo je ycupaBHO y paBHOTEKHOM I0JIOXKA]y. YTao y
IHoueTHHU MoJI0kKAj KoJIeHOM 317100y je 180° u mo3unyuja ce 3aapkaBa 2-3 ceKyHe.
VYrao y koneanma oko 90-120° Ha kpajy KpeTama y cMepy
3emspuHe Texe. [lokyia) ce moHaBsba YKOIMKO KOJIEHA HUCY
CaBHjeHa MaKCUMAaJIHUM WHTEH3UTETOM U Op30, 0e3 mayse,
IMouerak uzBohemwa W3BOJIU CE€ KPETame Y CYMPOTHOM CMEPY, EKCTEH3H]jOM Y
3rj1000BUMa KOJICHA.
BpeMme npoBeieHo y Ba3ayxy, HAKOH Ofjpa3a U MaKCUMAJTHOT
®da3a jera
OTIpy’Kama y 3rJ1000BHUMa KOJIeHa U CKOYHUM 3r7I000BUMa.
TokoM MOHOBHOT KOHTaKTa ca miaaTdopMoM (JOCKOKa) BPIIU Ce

da3a 10CKOKa )
aMOpTHU3alKja T0CKOKa.

7.4 MeTtopae oopajie nmogaraka

OO6pana mosiaTaka u3BpIIeHa je nomohy cratuctuukor nporpama SPSS Bepsuje 20.0.
3a cBakd mapameTap Cy H3padyyHaTe BapHjabiie HEONXOJHE 3a aHAIM3y U TyMaueme
pesynrata. Pesynratu cy mpukazanu TabenapHo. 3a qoOMjeHEe pe3yiTaTe H3padyHare Ccy

cTaTucTHuke Bapujabie (mpema Mananko & Ilonosuh, 1997):
e Ha yHuBapujaHTHOM HHUBOY:

1. AputrmeTnuka cpeauHa - Cpelma BPETHOCT MOOHMjEHUX pe3yiTara yHyTap CBake

Bapujaoe;

2. CrammapaHa JeBHjanMja — Kao IOKa3aTesb AalCOJYTHOT OJCTyMama JOOHjSHHUX

pe3yiTaTa oJ] BbUXOBE ApUTMETHUKE CPEIUHE;

3. Mepe acumerpuunoctu Skewness n Kurtosis — mokasyjy 3Ha4ajHOCT OJICTyMamba O]

l"aycoBe kpuBe (Koja Mpe3eHTYje HOPMATTHOCT PACIOeie pe3yaTaTa);
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Kolmogorov — Smirnov Ttect (K-C TecT) - HOpMaIHOCT AMCTPHOYIHjE CBHX

Bapujabu;

T-Tect — 3a TecTUpame pa3uKa apUTMETUIKUX CpEAMHA Bapujadiiu;
Kopenamnmona ananuza — 3a yTBphuBame OBE3aHOCTH U3Mel)y BapujadIin.
Ha MmyJaTuBapujaHTHOM HUBOY:

dakTopcka aHaM3a — 3a yTBphUBambe CTPYKTYpe MOAPYYja PaBHOTEKE;

Perpecuona ananu3za — 3a MpeIUKIM]y YTHIIAja PAaBHOTEXKE HAa M3BOleme cacTaBa Ha

rpely Ha OCHOBY pe3yJiTaTa TeCTHpamba.
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8 PE3YJITATHU CA JUCKYCHUJOM

Y OBOM IMOTJaBJby MpHKa3aHH Cy pE3yITaTH HCTpaXHBamka M HWHTEPIpETalrja
noOMjeHnx Tojaraka mparehw pegocien Meroaa obOpaae moparaka. [IpBo moriaBibe
pesynrata W JUCKyCHja OOyXBaTWJIE Cy OCHOBHE JECKPUNTHBHE CTATUCTHYKE IapameTpe
CBUX BapHjabiu o0yxBaheHWX MCTPAKUBAKHEM, KA0 M HOPMATHOCT TUCTPUOYITH]jE TECTUPAHE

KonmoropoB-CMUPHOB TECTOM.

Y npyroM moriaBjby MNpHKa3aHH Cy pe3yiaTratd (pakTopcke aHanmse BapHjaldiu
paBHOTEXKE, KaKO O c€ YTBPAUJIO J1a JIM MOCTOjJU BUILIEAMMEH3MOHATHN MOJIEN PAaBHOTEXKE Ha

JJATCHTHOM HHUBOY.

VY tpehem mornamspy aHaJdM3upaHa je MOBE3aHOCT U3Mehy ceToBa Bapujabiu moMmohy

[TupcoHoBOT KOCPUIHjeHTa KOpeaIyje.

VY 4eTBpPTOM MOIIIaB/bY MpPHUKA3aHU Cy PE3YITAaTH PETPECHOHE aHAIM3e Kako Ouo ce
YTBPJMO yTHIIA] CKYNOBAa MPEAUKTOPCKUX BapHjaliu Ha MOCTHU3ame yclexa y BexOamy Ha

rpeau.

VY nocnenmem mnoriasiby, moMohy T-TecTa 3a Majie He3aBUCHE Y30pKe, YTBpPHEHO je na
JU TIOCTOj€ CTATUCTHUYKM 3HAYajHE pa3lIMKe y PaBHOTEXKH, aHTPOMOMETPHjU U YCIeXy Ha

rpeau, usmely rumuactuyapku | u |l y3pacue kareropuje.

8.1 OCHOBHM LEHTPAJIHU M IUCIECP3UOHU NIAPAMETPH U HOPMAJIHOCT

AUCTpUOyUHje BapujadJim aHTpoONoOMeTpHje

[lo3nato je ma TUMHAcTH4Yapke Mopajy Ja wumajy oxapehene cnenuduune
AHTPOITIOMETPHjCKE KapaKTEPHCTUKE paJy MOCTU3amha yclieXa y CHOPTCKO] THMHACTHIN. Y
TabGenu 10 mpukaszane cy peaoM Bapujalie JOHTUTYIMHAIHE JUMEH3MOHATHOCTU CKEJeTa
(BUcHHA Tena, Ay)KMHA pyKe, Jy)KMHa IIaKe, Ay)KMHAa HOTe, MHIEKC Ty>KMHa HOre-TeleCHa
BHCHHA), TPAaHCBEp3aJHEe JMMEH3MOHATHOCTHU CKelleTa (IIMpHUHA KYKOBa, LIMpUHA paMeEHa,

JMjaMeTap JIEBOT M JIECHOT CTOIajia), BOJYMEHa U Mace Tena (Maca Tena), MPOIEHY TeJIeCHE
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KOMITO3HIIMje (YKYITHA TeJIeCHa MacHOha, MHJEKC TeIecHe Mace, 6a3aTHi MeTaboIM3aM) KOJT

ruMHacThU4Yapku yspacta 8-13 roauna. Kox cBux Bapujabmu 3a mpolEeHY MOjeIUHUX
CerMEeHaTa aHTPOIOJIOMIKOI TPOCTOpa HWCHHUTAHUIA U3padyHaTH cieaehn OCHOBHHU
JCCKPHUIITUBHU TapaMeTpH: MHUHUMAlHM M MakcumanHu pesynatatu (Min, Max.), cpenma
Bpennoct (Mean), cranmapada aesujanuja (SD), koeduimjentu 3akpuBibeHoctd (SKew.) u

3a00speHoCcTH (KUrt.) kpuBe nucTpuOyIHje moaaTaka.

Ta6ena 10. J[eCKpUIITHBHY CTAaTHCTHYKH ITapaMETPH aHTPOIOMETpUjcKux Bapujadiu (N=47)

Min. Max. Mean SD Skew. Kurt.
AVIS 119.50 164.00 142.88 10.38 110 -.662
ADUR 53.60 74.90 63.63 4.96 =177 -441
ADUS 12.40 19.10 15.18 1.67 -.088 -.856
ADUN 67.00 92.40 81.58 5.81 -.307 -.062
AINV 49.94 60.69 57.14 1.96 -1.379 3.066
ASKU 20.00 32.70 24.17 2.48 1.105 1.728
ASRA 25.60 35.00 29.53 2.24 489 -.372
ANDR 1.07 1.47 1.23 .09 .660 1.032
ADSD 7.20 9.80 8.18 .60 .361 -.188
ADSL 6.90 9.60 8.03 .62 .076 -192
AMAS 22.50 62.00 35.59 8.15 .985 .961
ABMI 14.80 23.10 17.18 1.62 1.285 2.473
AUTM 7.70 21.70 14.42 3.34 222 -517
ABAM 1035.00 1424.00 1198.83 85.31 416 -.142

N — 6poj ucnuranuia, Min — muanmanau pesyiarar, Max — makcumanuu pesyarar, Mean — cpeniba BpenHoct, SD —
craHmapaHa aesujanmja, Skew. — koedunujent acumerpuanoctu, Kurt. — koedunmjent 3akpuspenocta, AVIS — Bucuna
tena, ADUR — npyxuna pyke, ADUS — nyxuna make, ADUN — ayxuna Hore, ASKU — mupuna kykosa, ASRA — mupuna
pamena, ANDR — aunporenu unnexc, ADDS - nujamerap necnor cronana, ADLS - mujamerap nesor cronana, AMAS -
Mmaca tena, AUTM — ykynna TenecHa Mmacaoha, ABMI — unnekc tenecae mace, ABAM — 6azannu metabomu3am

VY Tabemu 11 npuka3zas je HopManuTeT qucTpudyimje Bapujadmm (K-S test).

Ta6ena 11. AHanuza HopManuTeTa AUCTPUOYIUje BapHjaldiIu aHTPOIIOMETPH]e

_
n
a
<

AVIS

ADUR
ADUS
ADUN

AINV
ASKU
ASRA
ANDR
ADSD
AMAS
ABMI
AUTM
ABAM

Z 729 525 759 455 929 1.171 985 963 1.032 546 1.153 .849 545 779
Sig. .663 946 612 986 .354 .129 287 311 238 927 .140 .467 928 .578

z — Konmoropos-CMupHOBIbeB Z KoehHuIHjeHT; Sig. - HUBO CTaTUCTHYKe 3Ha4YajHOCTH KomMoropos-
CmupHOBIBEB Z KOe(HIIHjeHTa
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IIpoceuna BucuHa rumHacTudapku u3Hocu 142.88 = 10.38 cm, mok je maca tena

33.59 + 8.15 Kg. Hajumka rumaactudapka Omia je Bucuue 119.5 ¢cm, a najBumma 164 cm.
[Ipoceuna BpeaHOCT MHIEKCA TesnecHe mace Oouna 17.18 (koxq mmahux 16.5, a xox cTapujux
17.08). Munekc TenecHe Mace CIY:KH 3a MPOLEHY CTamba yXpameHOocTH. OBaKBU Pe3yiTaTh
yKa3yjy Ha HWKU UHJIEKC TeJIECHE Mace y OJHOCY Ha IIPOCEYHY MOIMYyJalujy, jep THMHACTUKA
Ka0 €eCTETCKM CIOPT 3axTeBa TPAlMO3HOCT W €JEeraHlM]y TMMHACTHYapKH, ca MalluM
MPOIIEHTOM MacCHOT TKHBA.

Mopdoromke KapakTepUCTUKE Cy BeoMa BaKHE 3a TUMHACTHYape, jep TOKOM
u3BOhema cacraBa J10Jla3u 10 KOHCTAHTHOI IOMepama Tella U3 jeAHE MO3ULUje y APYry
(Asseman et al., 2004). Pa3nuunTte TEXHUKE TPCHUHTa M BEJIMKH OPOj MOHABJbaMA elieMEHATa
noBehaBajy crmocOOHOCT KOHTPOJIE COTICTBEHOT Tella TOKOM H3BOleHa TMMHACTUYKHIX BEKOH
U JIOCKOKa, Mehyrum, mopdonoruja je takohe on HM3y3eTHe BakHOCTH. Mako mocroje
u3yseuu, Beh y HajpaHHjo] ceNleKuMju, TPEHEpU BOJE padyyHa O MOP(HOIOMIKUM
npeaucrno3uiyjaMa ruMHacTuyapku. KoHCTpykiuja W JuUMEH3HWje cIpaBa, MOCEOHO Ha
JBOBUCHHCKOM pa300jy, Ii€ je T03BOJHEHO MOM3akbE MPUTKE CaMO Y3 CarjacHOCT BPXOBHUX
CyAMja TaKMHUYECHa, UE Y MPIIOT YNH-CHHIIN J1a je BehnHa riMHacTHYapKH HUCKOT PacTa.

Hlopuh u cap. (2008) cy Ha y30pKy o1 39 CHOPTUCTKUHbA, KOj€ ce 0aBe eCTETCKUM
CIOpTOBUMA, y3pacTa o1 9 1o 13 roanHa, HCTpaKUBAIU TEJIECHY KOMITIO3UIU]Y U TjE€TETCKU
yHOC. Y HCTpaXMBamy j€ YYECTBOBAJIO JEBET TMMHACTHYApKH, Koje Cy y mopehemy ca
KOHTPOJIHOM IpymnoM (N=15) nMase 3Ha4ajHO HIXKY BUCUHY, TEXKUHY, HHJIEKC TE€JIECHE Mace U
IPOILIEHAT TeJIeCHUX MacTu. ' MMHacTHuUapke cy umaie tesnecHy macy 32.2 + 7.5 kg, Bucuny
139.5 £ 11.7 cm, BMI 16.3 £ 1.1 u nporuenat tenecHux mactu 12.4 = 1.8 %. CBe BpenHocTH
Cy CIMYHE Kao y HameM HCTPaKWBamy, MITO j€ M OYEKHMBAHO MOINTO C€ Pad O Y30pPKY
WCTIUTaHUIIA UCTOT y3pacTa. [IpoceyHa TenecHa BUCHHA KOHTPOJIHE TPYyIie HCITUTAHUIA OHITa
je 154.4 £ 8.8 cm, maca 44.4 + 10 kg, BMI 19.3 £ 2.9 u % Ttenecuux mactu 24.3 = 7.5, mro
j€ 3HavyajHO BHILIE y OJIHOCY HAa TMMHAcTH4Yapke. [ MMHacTHuUapke cy MMaje 3HauyajHO HUXU
MPOIIEHaT MAacTH y OJHOCY Ha OCTaje Tpyle HUCIHTaHWIa (PUTMUYapKe, OanepuHe W
KOHTPOJHY Trpymny), Ha HHBOy p<.00l. Ayropu oBO oOjammaBajy TUME IUTO CY
TMMHAcCTHYapKe Yy OJHOCY Ha Jpyre CHOPTUCTKUI-E HMaje Behum HHTEH3UTET M 0O0MM
TPEHUHTA, a UCTH AMJETETCKH YHOC, IITO TOBOM /10 Behe MOTpOIIkhe eHepruje.

CrnenuduuHocT crnoptucte y ojpeheHoj CrnopTckoj IUCHMIUIMHU je pe3yaTar

CEJICKIIM]j€ Ha JeTHOj CTpaHH, a ca JPyre CTpaHe yTHIlaja TPECHUHTA CHOPTCKE TUCIUTIINHE.
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Cenekmuja ce 0aswpa Ha CHOCOOHOCTMMAa M BEIITMHAMa KOjeé HMMajy BakaH YTHIA] Ha

cnoprcko m3Boheme (Vaeyens, 2008). Edekar TpenuHra muma CBOja OrpaHHYEHA:
HCTPaXMBama CIpOBe/eHa Ha OJM3aHIMMAa Cy MOKasaja J1a TPEHUHI yTHuYe Ha Macy Tena,
IIMPUHY paMeHa, oOMM TPpyIu W Oy)KUHY Hajiaktuie. Er3orenn (akropu HE yTUUY HA
TenecHy BucuHy. OcHM TOra, KOJ aHTPOIOMETpHUje Cy MOJ[JeJHAKO Ba)KaHH U PeaTUBHU
MoJaIly, HIp. Ay)KWHA PYKE WM HOT€ Y OJIHOCY Ha TeliecHy Bucuny (Uyk u cap., 2007).

Uyk u cap. (2007) cy yka3anum Ha pe3yaTare XHUjepapXHjCcKe aHAIU3e COBJETCKOT
ayropa HaOaTuHKOBE O CIIOCOOHOCTHMA M KapaKTEPUCTHKaMa BPXYHCKHX TMMHACTHYapA.
Ona je mojaenuia cnocoOHOCTH Y TpU HUBOA 3Hauaja. [IpBKM HUBO HAjBAKHUJUX CIIOCOOHOCTH
U KapaKTepHUCTHUKA YKJbyuyje: (pU3nuKe KapakTepucTuke (Iporopiyje Hesnor Teaa, CTpyKTypa
Tela, TMOCTypa, CTPyKTypa cTomana), (YHKCHOHAJIHE CIIOCOOHOCTH  (MOOWMITHOCT,
BECTUOYJIApHU U BU3YCIIHH aHAJIM3EPH) U KPETHE CIIOCOOHOCTH (KOOpAHMHAIM]A, ariIHOCT U
pellaTuBHA cHara).

Jlpyru HUBO O]l JOMYHCKOT 3Hadaja yuHe: (U3MYKe KapaKTePUCTHUKE (MPOMOPIHje U
CTpYKTypa Tena), (YHKIMOHAITHE CHOCOOHOCTH (TMepud)epHH HEPBHO-MHUINUNHU CHCTEM,
ayIUTHBHU aHAJIM3aTOPH, CHIOKPUHH CHCTEM, KapAHO-BaCKYJIapHH CHUCTEM, PECIHpPATOPHU
CUCTeM U MeTabonu3aM), JOKOMOTOpHE CcIocoOHOCcTH (crenuduyHa HU3APKIBUBOCT,
€KCIUJIO3MBHA CHara, Op3uHa).

Tpehu HHBO 3HaYajHUX CIMOCOOHOCTH M KapaKTEPUCTHKAa TMMHACTHYapa YKJbydyje:
¢u3nuke KapakrepucTuke (cnmeuuduuHa Maca Tena), (YHKIHOHAIHE CIIOCOOHOCTH
(TepMmoperynanuja) ¥ JTOKOMOTOpPHE CIIOCOOHOCTH (ariCOIyTHA CHara u U3Jp>KJbUBOCT).

UctpaxuBamwe Claessens-a (1991) roamue umano je 3a b Aa HACHTU(DHUKY]E
aHTPOIIOMETPHjCKE BapHjabiie Koje KOpeIrpajy ca yCleXoM Yy TUMHACTHUIUA U MPETUKIH]Y
ycrexa noMohy koMmOWHaIMje aHTPONOMETPUJCKUX KapaKTEepUCTHKA. Y30paK HMCIHUTaHUKa
yuHUIE ¢y TakmMudapke 24. CBETCKOT MPBEHCTBA y CIOPTCKOj TUMHACTHIM y Porepmamy
(Xomanauja) oxpskanor 1987. ronune. Y uctpaxuBamy je yuecTBoBaio 168 rumMmHacTHYapKu
(y3pacta 16.5 *+ 1.8 roguHa) koje cy ce TakMHUWIIe Y BUIIeO0jy. Beoma 3HadajHe Kopenamuje
(p<.01) yrBphene cy u3mel)y KoxHUX Habopa M eHIAOMOp(HUje ¥ TUMHACTUYKHX pe3yJTaTa,
rae je r on -0.38 go -0.60, 3a xoxxHH HaOOp OuIlernica W pe3yiTara Ha TPEeIud M YKYITHOT
pesynrara Buieboja. Kopenamuje cy ykaszane na rMMHAcTH4Yapke ca BehuM mIpoleHTOM

MOTKOXKHOT MAacHOr TKHMBa UMajy Hmxke pesyirare. Oxko 32 % no 45 % Bapujance y
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TUMHACTUYKOM U3BOheY MOXKe OUTH 00jalllleHO aHTPOIIOMETPUJCKUM KapaKTepUCTUKaMa 1

JIOJIATHAM BapujabiiaMa, 0J1 KOJUX Cy HajBaXXKHHUJU eHA0oMOp(hHja U XPOHOJIOUIKH Y3pacT.

Bucuna 1 maca Tesa Ko CeHHOPKH y3pacTta oko 14.5 roauna je oko 153 cm u 44 kg
(Davlin, 2004; McNeal Sands, & Schultz, 2007). ¥ cryauju Davlin (2004) rumuactugapke
cy y3pacra 13.7 roguna. MHaekc TenecHe Mace rMMHACTHYApKH, y UCTpaxKuBamwy French u
cap. (2004) 6uo je BuUIIM, ald Cy W THMHacTHYapke Owmie crapuje (4 romuue). Bencke u
capaaguunu (2002) yrBpawiIM cy Aa cy ruMHacthyapke (mpoceuHe crapoctu 11.7 roguna)
Owsie HajllakIle M HAJHIKE CIOPTCHCTKHEE KOje Cy YYeCTBOBAIC Y CTYAHMJH 3ajeIHO ca
pyKkoMeTamMiiama, TeHUCepkama u IutiBaumiiama (Bencke, Damsgaard, Saekmose,
Jorgensen, Jargensen, & Klausen, 2002). I{ub cryauje Ouo je ma ce yTBpAM MPOQHIT
BPXYHCKHX THMMHACTHYApKH, TJ€ je YTBp)EHO /1a OCHM Malle TeJIeCHe Mace U aTyIeTcKe rpahe
TMMHACTHYapKe KapakTepuiie © JJo0pa TOCTypajdHa KOHTpPOJa M paBHOTEXa, Kao u
€KCIJIO3MBHA CHAra.

Grabara (2010) ucrpaxyje Bapujabiie MOCTYpaJHOr CTaTyca KOJ THMHACTHYAPKH
y3pacta ox 7 no 11 romuHa crapoctH. Y UCTpaxuBamy je y4ecTBOBaIO 48 Miaamx
TUMHAcTUYapku W 54 1eBojunila KOHTpOJHE rpyne. BucuHa rumHacTHdapku Hajmiahe
y3pacue kateropuje (7-8 roamna) uszHocuia je 127 + 5.9 cm, tenecHa maca 25 + 2.9 kg u
uHAeKc TenecHe mace 15.4 + 0.9. YV y3pacHoj kareropuju oa 9 1o 11 roauna, BucuHa je Ouna
133.2 + 6.1 cm, maca tema 28.5 kg u mnmekc teiecHe mace 16.1 = 1.9. YV Hajcrapujoj
KaTeropuju, KoJ TMMHAcCTHYapKu y3pacta 11 roguna, mpoceuna BucuHa Ouia je 136.4 + 4.6,
TexxnHa 28.2 + 2.2 ¢cm u unaekc tenecHe mace 15.1 £ 0.9. Massida u cap. (2013) cy y cBom
UCTPAXHUBaky COMATOTHUIIA TMMHACTUYAPKU HMMaJIM 3a y30paKk 23 BpPXYHCKE HTaJIHMjaHCKe
TUMHacTHYapke muoHupcke kareropuje (11.7 + 1 ronuna), ca BucuHoMm ox 139.7 £ 8.1 cm u
TenecHe Mace 33.2 =5 cm.

Kao mro je paHuje CHOMEHYTO, 3a TUMHAcTHYape je BakaH OJHOC wu3Mehy
TPaHCBEP3aJHUX Mepa CKelleTa, Y OJHOCY Ha YMTaBO Teno. Tako OpojHa HCTpakMBamba
MOKa3yjy Jia je IIMpHUHa paMeHa TMMHACTUYapKy 3HauajHO Beha y 0JIHOCY Ha IIUPUHY KyKOBa
(Benhem et al., 1981). AHApOreHH WHAEKC, OJJHOCHO OJHOC INMUPUHE KYKOBAa M INUPUHE
pameHa MiIagux rumMHacTudapku je 1.23. AmncoiyTHe BpeAHOCTH OBUX aHTPONOMETPHU)CKUX
JMMEH3Mja Cy BHILIE KOJ TMMHACTUYAPKH y OJIHOCY Ha MPOCEYHY MOMYJalljy UCTOT y3pacTa.

vy OIHOCY Ha 06pacue pacta u pa3Boja, IIIpHUHA paMCHA U KYKOBa pacTC TOKOM JACTHUILCTBA U
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OJIHOC OMAaKPOMHMJATHOT U OMKPUCTATHOT PacTOjalba 0CTaje KOHCTaHTaH y3 Ojaru mopact oj

6. 1o 11. rogune (Simons et al., 1990; Malina & Bouchard, 1991).

Ta6esa 12. J[eCkpunTUBHU CTATUCTHYKH ITApaMETPU aHTPOTIOMETPH]CKUX BapHjadiiu

ucniutanuia | kareropuje

Var. N Min. Max. Mean SD Skew Kurt
AVIS 24 119.50 156.20 135.98 7.27 .343 2.056
ADUR 24 53.60 65.80 60.37 3.41 -.462 -.345
ADUS 24 12.40 16.50 14.16 1.32 313 -1.275
ADUN 24 67.00 84.20 77.89 4.57 - 741 .262
AINV 24 49.94 59.74 57.29 2.17 -2.045 5.089
ASKU 24 20.00 28.40 22.97 1.64 1.198 4.603
ASRA 24 25.60 32.70 28.30 1.69 .687 722
ANDR 24 1.10 1.47 1.23 .08 1.046 3.048
ADSD 24 7.20 9.00 7.89 49 .655 468
ADSL 24 6.90 8.50 7.69 51 -.053 -1.217
AMAS 24 22.50 42.40 30.63 4.16 511 1.644
ABMI 24 14.80 18.40 16.49 1.01 .370 =172
AUTM 24 7.70 20.20 15.00 3.12 -.448 -.028
ABAM 24 1035.00 1288.00 1147.04 56.14 .054 .642

N — 6poj ucnimrannua, Min — MUHUMaIHH pe3yiTat, Max — MakCUMaHu pe3yiarat, Mean — cpenma BpenHoct, SD —
CTaHIapaHa JeBujarmja, Skew. — koeuiMjeHT acuMmeTpruuHocTH, Kurt. — koedurmjeHt 3akpuBibeHoCTH, AVIS — BucHHA
tena, ADUR — npyxuna pyke, ADUS — nyxuna make, ADUN — nyxxuna Hore, ADST — nyxwuna cromana, ASKU — mmpuna
kykoBa, ANDR — annporenun uanekc, ASRA — mmpuna pamena, ADDS - nujamerap necuor cromana, ADLS- nujamerap
neBor cronana, AMAS - maca tena, AUTM — ykynHa tenecHa macHoha, ABMI — urznekc TenecHe mace, ABAM — 6azanau
MeTabomm3am.

Ta6ena 13. fuctpubyuuje Bapujadbiu aHTporoMeTpuje ucnuranuna I kareropuje

Bap.

AVIS
ADUR
ADUS
ADUN
AINV
ASKU
ASRA
ANDR
ADSD
ADSL
AMAS
ABMI
AUTM
ABAM

Z 534 572 689 .887 1.015 .820 .754 874 690 .617 .785 596 .590 .759
Sig. .938 .899 .729 411 254 512 621 430 .727 .840 569 .869 .877 .613

z — Konmoropos-CmupHOBIbeB Z KoeduuujeHT; Sig. - HUBO cTaTHCTHUKe 3HauajHOCTH KonmoropoB-CMHUpHOBIBEB Z
KoeduIjeHTa

VYV Tebenu 12. mpuka3zaHu Cy JAECKPUNTHBHU CTAaTUCTHUYKU TapamMeTpH Bapujadiu
aHTPOIIOMETpHje TUMHAacTH4apku | kareropuwje, JOK je HOTPMAIHOCT JUCTpHOyLHje
npukazana y Tabenu 13. CBe Bapujabie nmajy HOpMaaHy TUCTPUOYIIN]Y pe3yJiTara.

83



-

Ta6esa 14. JleckpunTUBHU CTaTUCTUYKH ITapaMeTpy aHTPOIIOMETPU]CKUX BapHujadbiu

ucniutanuna | kareropuje

Bap. N Min Max Mean SD Skew Kurt
AVIS 23 135.00 164.00 150.07 7.99 -.323 -.650
ADUR 23 54.70 74.90 67.04 3.94 -1.219 3.679
ADUS 23 12.90 19.10 16.25 1.29 -.668 1.844
ADUN 23 75.60 92.40 85.44 4.27 -.388 -.129
AINV 23 52.96 60.69 56.97 1.75 -.341 .596

ASKU 23 21.30 32.70 25.42 2.63 77 1.075
ASRA 23 28.00 35.00 30.81 2.03 .359 -1.005
ANDR 23 1.07 1.45 1.22 .09 .589 .308

ADSD 23 7.30 9.80 8.49 .55 179 .325

ADSL 23 7.20 9.60 8.39 .52 174 .540
AMAS 23 29.00 62.00 40.76 8.12 541 482

ABMI 23 15.40 23.10 17.89 1.83 .970 1.269
AUTM 23 8.30 21.70 13.80 3.51 .868 152
ABAM 23 1130.00 1424.00 1252.87 77.10 101 -.332

N — Opoj ucimtanuma, Min — MUHIMaIIHU pe3ynTaT, Max — MaKCHMaJIHHU pe3yiTaT, Mean — cpenma BpeaHocT, SD —
CTaHJapaHa JeBujaimja, Skew. — koepuimjeHT acumeTpruuHocTH, Kurt. — koedurmjeHt 3akpusibeHocTH, AVIS — BucHHA
tena, ADUR — npyxuna pyke, ADUS — nyxuna make, ADUN — nyxuna Hore, ADST —nyxuna cronana, ASKU — mupuna
kykoBa, ABAR — 6uakpomujanHo pacrojambe, ASRA — mmprna pamena, ADDS - nujamerap necHor cromana, ADLS -
nujametap seBor cronana, AMAS - maca tenna, AUTM — ykymHa TenecHa MacHoha, ABMI — nnziekc tenecHe mace,
ABAM — 6azanan Merabonm3am.

Ta6esa 15. JleckpunTUBHU CTaTUCTUYKH MTapaMeTPU aHTPOIIOMETPH]CKUX Bapujadbin

ucnutanuna Il kareropuje

AVIS
ADUR
ADUS
ADUN
AINV
ASKU
ASRA
ANDR
ADSD
ADSL
AMAS
ABMI
AUTM
ABAM

z 587 702 641 433 546 477 844 640 730 579 508 580 .799 .462
Si
g.

881 708 806 .992 927 977 475 807 661 .891 .958 .890 545 .983

z — Konmoropos-CmupHOBIbeB Z KoeduuujeHT; Sig. - HUBO cTaTHCTHUKe 3HauajHOCTH Konmoropos-CMupHOBIBEB Z
KoeduIjeHTa

VY Tebenu 14. npukazaHu Cy JAECKPUNTHBHU CTAaTUCTHUYKU TapamMeTpH Bapujadiu
aHTporioMerpuje TuMHacThyapku |l kareropuje, OOK je HOTPMAJIHOCT JUCTpHOyLHje
npukazana y TabGenu 15. Ce Bapujaliie uMajy HOpMaJIHy AUCTPUOYIHjY pe3yiTarTa.
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8.2 llenTpasHM U AUCHEP3MOHM TAPAMeTPH M HOPMAJHOCT JUCTpUOyuje

BapujadM paBHOTEXKE

Y Ttabenu 16 mpukazaHu Cy JIECKPUNTHUBHU CTATUCTHUKH IapamMeTpu Bapujadiu

TECTOBA OMILTE PAaBHOTEKE KOJ THMHACTHYAPKU 00€ KaTeropHje TMMHACTHYAPKH.

Ta6esa 16. JleCkpunTUBHU CTATUCTUYKH IMapaMeTPy BaprjabiIu paBHOTEKE

Bap. N Min. Max. Mean SD Skew. Kurt.
SRSU 47 .00 2.00 .25 49 1.732 2.269
SRJIN 47 .00 6.00 2.83 1.67 .369 -.611
SRIZ 47 .00 4.00 1.70 1.14 .256 -.692
BESS 47 .00 10.00 4.79 2.48 -.012 -.250
YDN 47 52.83 82.43 65.72 6.75 754 401
YDDN 47 72.33 105.92 85.18 7.62 .614 173
YDLN 47 67.89 103.42 88.40 7.65 -.334 -.242
YLN 47 51.57 79.22 63.93 6.88 161 -.530
YLND 47 62.11 100.31 84.85 8.51 -.270 .240
YLLN 47 59.13 100.31 83.12 8.32 -.673 1.138

N — 6poj ucnuranuia, Min — muanmanau pesyirar, Max — makcumanuu pesyarar, Mean — cpeniba BpenHoct, SD —
cTaHmapjHa AeBHjaiumja, Var - Bapujanca, SKew. — koedumujeHt acumerpuanoctr, Kurt. — koehHIijeHT 3aKpHBIbEHOCTH,
SRSU — m3npixkaj cynoxHo, SRIN — usaprkaj Ha jenHoj, SRIZ — usapxaj jenna usa npyre, BESS — ykynan pesynrar, Y DN —
noxsat necHoM Hampen , YDDN — moxsar necHom necuo Hazan , YDLN —goxBat necHom sieBo Hazan, YLN — nqoxBat neBom
Hanpen, YLDN — noxsar neBom necHo Hazan, YLLN — moxsar ieBoM JieBo Haszan

Ta6esa 17. HopmiiHocT nuctpulyunje Bapujadbiu paBHOTEXKE

SRSU
SRJIN
SRIZ
BESS
YDN
YDDN
YDLN
YLN
YLND
YLLN

VA 3.193 1.254 1.364 1.036 .886 .612 679 720 515 736
Sig. .000 .086 .048 233 412 .848 747 677 .954 .650

z — KonmoropoB-CmupHOBIbeB Z KoeHUIIUjeHT; Sig. - HUBO CTaTHCTUYKE 3HAYAJHOCTH
Konmoropos-CMmupHOBIbeB Z KOehUIIHMjeHTa

[Ipernenom pesynrata HOPMATHOCTH AUCTpUOyIHMje Bapujadiau paBHoTexke (Tabenma

17), Moxe ce 3ak/bydyuTH Ja HHUCY 3a0elie’keHa CTAaTUCTUYKM 3HavyajHa OJICTyIama

85



-

JTUCTPUOYIMje pe3ysiTara y OJHOCY Ha TEOPHjCKH HOPMaJIHY AUCTpuOynujy (p>.01), ocum

kox Tecta SRSU (z=3.193, p=.000). Ocrane Bapujabiie He OJACTYNajy OJ HOPMAaJHE
muctpuOynuje. Kako je 6uino Beoma Mayio rpemraka TOKOM H3Bohema OBOT MONOXKaja Uy
apyruMm uctpaxuBamuma (Erkmen et al., 2010), Toxom name cratuctuuke oOpane he
KOPHCTHTH YKYyIIaH pe3yJITar TecTa, KOjH je CIM4YaH Kao y APYTuM HcTpakuBamuMa (Bressel
et al., 2007).

Ta6esna 18. JleckpunTHBHU CTATHCTUYKH MTapaMETPU BapujadbiIu paBHOTEXE UcnuTaHuna |

Kateropuje

N Min. Max. Mean SD Skew. Kurt.
SRSU 24 .00 2.00 .29 .55 1.800 2.676
SRJIN 24 1.00 6.00 3.25 1.57 434 -.726
SRIZ 24 .00 4.00 1.83 1.09 .358 -.319
BESS 24 1.00 10.00 5.37 2.28 .045 107
YDN 24 52.83 82.43 66.78 7.97 .466 -.350
YDDN 24 72.33 97.39 83.48 7.57 342 -.951
YDLN 24 67.89 103.42 87.29 8.23 -.182 -.049
YLN 24 51.57 75.56 64.29 6.92 -.229 -.884
YLND 24 62.11 100.18 83.28 9.97 -.230 -.370
YLLN 24 59.13 95.06 80.75 9.47 -.658 .026

N — 6poj ucnuranunia, Min — muanmanau pesyirar, Max — makcumanuu pesyarar, Mean — cpeniba BpenHoct, SD —
cTanjapjaHa aesujanuja, Skew. — koedurmjent acumerpuunoctu, Kurt. — koedurmjent 3akpusibenoctu, SRSU — uznpxaj
cynoxHo, SRIN — usap:kaj Ha jenHoj, SRIZ — usnpxaj jenna usa npyre, BESS — ykynan pesynrar,Y DN —goxBar aecHom

Hanpen , YDDN — noxsat necHom necno Hasan , YDLN —ngoxBat necHom jieBo Haszan, YLN — noxsar nesom Hanpen, YLDN
— JI0XBar JeBoM jecHo Hazazn, YLLN — goxsar neBoM j1eBo Hazaj

Ta6ena 19. HopmiHocT quctpudynuje Bapujadbiiu paBHOTEXKE

z zZ
2 2 § # &8 § 3 3z 3 3
& @ » @ > = > > > >
Z 2215 1127 952 905 563 502 565 481 350  .444
Sig. 000 158 325 386  .909  .963  .907 975  1.000  .989

z — Konmoropos-CmupHOBIbeB Z KoeduuujeHT; Sig. - HUBO cTaTHCTHUKe 3HauajHOCTH KonmoropoB-CMHUpHOBIBEB Z
KoeuLrjeHTa

VY Ttabenn 19 mpukazaHu Cy OCHOBHHM IEHTPAIHU W JUCIEP3UOHH TIapaMeTpH
aucTpuOyluje Bapujabiu OMIITE CTaTUYKE M JAWHAMHYKE PABHOTEXKE KOJI TMMHACTHYapKU
mitahe y3pacHe kareropuje. CBe Bapujadiie, oCMM CYHOXXHOT u3apxaja Ha BESS tecty, umajy

HOPMaJIHY AUCTPUOYIIH]y pe3yiTaTa.
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Tabena 20. JleckpunITUBHU CTAaTUCTUYKHU TTapaMeTpH Bapujadbiin MoTopuke ucnuranuia |l

KaTeropuje

N Min. Max. Mean SD Skew. Kurt.
SRSU 23 .00 1.00 22 42 1.468 161
SRJIN 23 .00 6.00 2.39 1.69 539 -.379
SRI1Z 23 .00 4.00 1.56 1.20 .265 -.939
BESS 23 .00 9.00 4.17 2.59 118 -.343
YDN 23 56.42 77.53 64.61 5.14 931 1.534
YDDN 23 77.07 105.92 86.96 7.43 1.105 .993
YDLN 23 73.38 99.61 89.56 7.00 -.439 -.465
YLN 23 54.20 79.22 63.56 6.97 577 205
YLND 23 78.54 100.31 86.49 6.46 692 -.470
YLLN 23 73.01 100.31 85.59 6.21 620 781

N — 6poj ucnuranuia, Min — MuHEManHu pesynrar, Max — MakcumaiHu pesynrar, Mean — cpenma Bpeauaoct, SD —
craHjap/aHa aesujanuja, SKew. — koepuumjeHt acumerpuaroctr, Kurt. — koepuimjent 3akpusibeHoctr, SRSU — n3apikaj
cyHoxHO, SRIN — usapikaj Ha jennoj, SRIZ — usnpxaj jenna usa apyre, BESS — ykynan pesynrat,Y DN —noxBar qecHom

Hanpen , YDDN — noxsat necHom necHo Hazaxn , YDLN —goxBat necHom neBo Haszan, YLN — noxsar neBom nHanpen, YLDN

— JIOXBAT JeBOM JecHO Ha3azd, YLLN — qoxBar eBoM J1eBO Ha3a

Ta6ena 21. HopmiaHocT quctpudynmje Bapujadbiid paBHOTEXKe

Bap.
Z
2 2 & £ &8 53 2 3 3 3
& @ » 0 > S > > = >
z 2300 .958 974 601 844 773 509 672 676 812
Sig. .000 318 299 .863 474 .589 .958 .758 751 524

z — KonmmoropoB-CmupHoBIbeB Z Koehunujent; Sig. - HUBO cratiucTiyke 3Ha49ajHocTH KonmmoropoB-CMupHOBIbEB Z
KoeduIjeHTa

[Ipernenom pesynaTata HOPMAIHOCTH JAUCTPUOYIMje aHTPOIOMETPH)CKUX BapHjaldiau

TUMHAcCTUYapKH CTapuje KaTeropuje, MoKe ce 3aKJbyUUTH Jla HUCY 3a0eeKeHa CTaTUCTHYKI

3HaYajHa OJCTyIama JIUCTPUOYIMje pe3yiTrara y OJIHOCY Ha TEOPUJCKH HOPMAIHY

muctpulyuujy (p>.01), ocum koxa Bapujadie SRSU.

CHOpTCKa TMMHACTHKA 3aXTCBa BCIIUKY IMMPCIU3HOCT U MOHABJbAKC BEXKOU U cacTana,

jep ce Ha TakMHUYEHHMMa H3BOJIe BeKOE NMOHOBJbEHE BHIIE XWJbajga IyTa. 300T 3axTeBa

criopta, Kopuinhewme TecToBa KOjU HHUCY MOY3/laHM HE MOXKE€ OMOTyhHTH KBaJIMTETHO

npahewme (U3NYKe MPUIPEMIBEHOCTH Y CKIAAY ca Y3pacToOM WJIM Yy OKBHpY TECTOBa 3a

uaeHTudukaiyjy tajgenara (Marina & Torrado, 2013).
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8.3 OcHoBHHM ACCKPUIITUBHU MAPpaMETPHN €EKCIVIOZUBHE CHAre Hory u

HOPMAJIHOCT JMCTPUOyHuje Bapujadiu

VY Tabenu 22 mpuka3aHu Cy AECKPUIITHBHM HapaMeTpu BapujaOiy BEpPTUKAIHOT
cKkoka 0e3 W ca 3aMaxoM pyKama, M3BEJCHUX Ha TeH3noMeTpujckoj miaardopmu Kistler
Quatro Jump, Bosco mpotokon Tectupama. Cpeama BPSIHOCT BUCHHE BEPTUKAITHOT CKOKA

u3zHocu 34.71 + 4.75 cm 6e3 3amaxa u 43.02 £ 5.79 cm ca 3amMaxoM pykama.

Ta6ena 22. JIecKkpUNITUBHHU CTATUCTHYKH TApaMEeTPH BapHjadiIi BEPTUKAITHIX CKOKOBA

HWCTIUTaHUIIA
Bap. Min Max Mean SD Skew Kurt
SVIS 26.10 46.63 34.71 4.75 .500 .168
DPTT 11.87 28.73 19.10 4.07 .669 -.016

SNKG 15.93 31.03 22.96 3.21 344 277
SNTS 54 3.01 1.43 47 .586 1.758
ZVIS 30.70 56.57 43.02 5.79 596 .298
ZPTT 7.80 28.90 18.24 4.87 .200 -.493

ZNKG 13.13 36.47 24.17 5.99 277 -.935
ZNTS 21 1.93 .83 47 794 -.510

N — 6poj ucnuranunia, Min — muanmanau pesyirar, Max — makcumanuu pesyarar, Mean — cpenibsa BpenHoct, SD —
craHmapjaHa aesujamja, Skew. — koedunujent acumerpuanoctu, Kurt. — koedummjent 3akpuspenocta, SVIS — BucuHa
ckoka, DPTT — nyouna momepama texuimra, SNKG — penaruBHa cHara, SNTS — TpanyTHa cHara , ZVIS — BicrHa ckoka ca
3amaxoM pykama, ZPTT - nyOuHa moMeparma TEXHUIITa KOJI CKOKa ca 3aMaxoM pykama, ZNKG - peraTuBHa cHara KoJ CKOKa
ca 3amaxoM, ZNTS — TpeHyTHa CHara KoJi CKOKa ca 3aMaxoM pykama

Ta6ena 23. HopmanHocT quctpulynuje Bapujadbiu BEpTHKAIHOT CKOKa

O
: £ oy ot oz 5oy
o a) 5 & N N g N
z .602 .886 .665 .564 914 .659 .736 1.055
Sig. .861 413 .768 .908 374 778 .651 .215

z — Konmoropos-CmupHOBIbeB Z KoeduuujeHT; Sig. - HUBO cTaTHCTHYKe 3HauajHOCTH KonmoropoB-CMHUpHOBIBEB Z
KoeduIrjeHTa

VY Tabenu 23 mpuka3aHa je HOpMaJTHOCT AUCTPHOYIIHje BaprjadiIi BEPTHKATHUX

ckokoBa. CBe Bapujabie uMajy HopMalHy AUCTpUOYLIN]y pe3yiTara.
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Tabesa 24. JleckpunTUBHU CTaTUCTUYKH IMapaMeTpy Bapujaldiu BEpTUKATHUX CKOKOBA

ucniutanuia I kareropuje

Min. Max. Mean SD Skew. Kurt.
SVIS 26.10 38.10 32.37 3.54 -.126 -1.012
DPTT 11.87 28.67 18.21 4.35 1.090 .786
SNKG 15.93 26.87 22.25 2.52 -.558 .666
SNTS .81 3.01 1.56 44 1.608 4.628
ZVIS 30.70 45.23 39.90 3.68 -.726 231
ZPTT 11.27 28.73 18.72 5.06 .168 -.956
ZNKG 16.47 33.10 23.95 5.27 115 -1.374
ZNTS .34 1.93 .92 49 .705 -.812

N — 6poj ucnuranuia, Min — MuHEMaHK pesyirar, Max — MakcuMaiHu pesynrar, Mean — cpenma Bpeauoct, SD —
craHjapiHa aeBujanuja, SKew. — koeduuujent acumerpuanocty, Kurt. — koedurimjent 3akpusiberoctu, SVIS — Bucuna
ckoka, DPTT — ny6una nomepama Texumra, SNKG — penaruBHa cHara, SNTS — tpanyTHa cHara , ZVIS — BHCcHHA cKOKa ca
3amaxoMm pykama, ZPTT - nyOnHa momepama TEXHIITa KOJ CKOKa ca 3aMaxoM pykama, ZNKG - penaTuBHa cHara KoJ CKOKa
ca 3amaxoM, ZNTS — TpeHyTHa CHara KoJl CKOKa ca 3aMaxoM pykama

Ta6ena 25. Hopmannoct nuctpulyiuje Bapujabiu BEpTUKATHOT CKOKa ncnuTanuia I

KaTeropuje
O
¢ ¢ & 2 E ¢ ¢
7 a 3 & N N g N
Z 501 .965 494 .998 .654 .564 729 942
Sig. 963 .309 .968 272 .786 .908 .662 .338

z — KonmoropoB-CmupHOBIbeB Z KoeduIHjeHT; Sig. - HUBO CTaTHCTHUKe 3HauajHOCTH Konmoropos-CMHUpPHOBIbEB Z
Koe(unujeHTa
VYV Tabenu 24 npuxa3zaHu cy AECKPUNTUBHM MapaMeTpu BapujadiM BEPTHKAIHOT
CKOKa 0e3 M ca 3aMaxoM pykama, Koj rumHactuuapku | xareropuje. Cpenma BpeaHOCT
BHUCUHE BEPTUKAIHOT ckoka m3Hocu 32.37 + 4.75 cm 06e3 3amaxa u 39.9 * 3.68 cm ca

3amaxoM pykama. Ce Bapuja0ie MMajy HOpMalHy AUCTpUOynujy pesynrara (Tabena 25).
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Ta6ena 26. JleckpUnTHBHU CTAaTUCTUYKH MTApaMETPH BapujadiIl BEPTUKAIHUX CKOKOBA
ucniutanuia Il kareropuje

Bap. N Min. Max Mean SD Skew Kurt
SVIS 23 29.33 46.63 37.15 4.67 464 -.460
DPTT 23 13.87 28.73 20.03 3.62 AT74 041
SNKG 23 16.50 31.03 23.69 3.72 315 -.609
SNTS 23 .54 1.97 1.30 A7 -.020 -1.200
ZVIS 23 35.57 56.57 46.27 5.85 .337 -.965
ZPTT 23 7.80 28.90 17.74 4.74 214 294
ZNKG 23 13.13 36.47 24.39 6.78 320 -.964
ZNTS 23 21 1.73 74 44 .925 -112

N — 6poj ucnuranuia, Min — MuHIMaNH pesynarar, Max — MmakcuMaiHu pesynrar, Mean — cpenma Bpeaaoct, SD —
craHmapjaHa aesujanmja, Skew. — koedunujent acumerpuanoctu, Kurt. — koedummjent 3akpusbeHocta, SVIS — Bucuna
ckoka, DPTT — nyouna momepama texuimra, SNKG — penarusHa cHara, SNTS — TpanytHa cHara , ZVIS — BicrHa ckoka ca
3amaxoM pykama, ZPTT - nyOuHa moMepama TEXHUIITa KOJ CKOKa ca 3aMaxoM pykama, ZNKG - peraTuBHa CHara KoJ cKoka
ca 3amaxoM, ZNTS — TpeHyTHa CHara KoJl CKOKa ca 3aMaxoM pykama

Ta6esa 27. HopmamHoct quctpuOynnje Bapujadbiu BEpTUKATHOT CKOKa ncnutanwma Il

KaTeropuje
- O 9 o
¢ £ ¥ E g B ¥ E
o a 5 & N N g N
K-S (2) 579 .588 .835 .709 .705 471 .702 .654
Sig. (2-tailed) .891 .880 488 .696 .703 .980 707 .786
z — KonmmoropoB-CmupHoBIbeB Z Koehunujent; Sig. - HUBO cratuctidke 3Ha4ajHocTH KonmmoropoB-CMupHOBIEB Z
KoeduIjeHTa

JIeCKpUNITUBHHU MapaMeTpy BapHjaliid BEPpTUKAIHOT CKOKa 0€3 M ca 3aMaxoM pyKama,
ko rumHactuuapku |l xareropuje, npukazanu cy y Tebenu 26. Cpeama BpeIHOCT BUCHHE
BEPTUKAJIHOT CKOKa u3Hocu 37.15 + 4.67 cm Ge3 3amaxa u 46.27 + 5.85 cm ca 3amaxom

pykama. CBe Bapujabiie nMajy HOpMaaHy AUCTpuOyIHjy pesyirara (Tabdema 27).

VYBexxOaBame BEPTHKATHUX CKOKOBA TMOYHE-E CE O]l HajpaHUjer y3pacTa, Kao Jeo
JTHEBHOT Tporpama TpeHWHTa. HeanekBaTHO TUTaHUpame MOXKE HOBECTH 10 IOBpEAa,
nocjenuIia Ha CUTYPHOCT U 3/IpaBJbe CHOPTUCTE W HEAZEKBAaTHOI Pa3BOja OBE CIIOCOOHOCTH.
Marina et al. (2012) cy umanu 3a uujb Ja yTBpAE KpUTEpPHjyMe U TPETopyke 3a omadup
aJIeKBaTHE BHCHHE CKOKOBa y NYyOMHY, paau MOOOJblIamka IIMOMETPH]JCKUX CIHOCOOHOCTH

ruMHacTHyapa. [Ipe cBUX aHanm3a, ayToOpH Cy YTBPAMIH MMOY3JaHOCT TecTa ,,drop jump® ma
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y30pKy ox 35 rumuactuuapku (11 £ 1.86 roguna crapoctu, 30 = 5.63 kg, 135 = 8 cm), 41

rumHacTryapa (18 £ 4.29 rogmna crapoctu, 55 £ 12.48 kg, 161 + 11.85 c¢m), kao u aBe

KOHTPOJIHE I'PyI€ UCIIUTaHUKA UCTOT y3pacTa.

BapujabunureT oA TeCcTOBa BEPTUKATHOT CKOKa, Koje MMajy ¢asy yaabaBama, a
3aTuM npuOinKaBamba MUIMIMNHKUX MpUIoja, Behu je kox miuahux ucnuTaHuka u nosehasa ce
ca y3pacrom (Geronimus et al., 2008; Harrison & Gaffney, 2001). Heke cryauje cy mokasaie
Jla OBa CIIOCOOHOCT JJOCTHTHE HUBO OoApaciux y y3pacty on 15. no 16. rogune (Ishii, Ishii &
Iwai, 1983), a rakohe u Behy moyznanoct ckoposa (Marina & Torrado, 2013). Tpu ox yetnpu
CIIpaBe JKEHCKOT TMMHACTHYKOT BHIIE00ja 3aXTEBajy CHAry JOWHUX E€KCTPEMHTETa, OCEOHO
KOJ u3BOhema akpoOaTCKUX eJIeMeHaTa, Tako Jla MIIajJe THMMHACTHYapKe IOYUibY ca
yBe)kOaBambeM BEpPTHKaIHMX CKOKOBa y HajpaHujeM y3pacty (ox 5-8 ronuna), (Marina &
Torrado, 2013). Ayropu HaBoae 1a Cy 3a THMHACTHKY Ba)KHA TPH MPOTOKOJIA BEPTHUKAIHOT
CKOKa: CKOKOBH W3 CTAaTHYKOTI Moiydy4dma (y MajoM Opojy ciydajeBa), CKOKOBH ca
MPETXOJHUM KPETakeM Yy CYNpPOTHOM cMepy onx cMmepa ckoka (Countermovement —
KapakTepUCTUYaH 3a BexOe Ha Ipejid) W OJCEYHH IUIMOMETPHjCKH CKOKOBH - ,,Rebound

KapaKTEepUCTUYHH 3a IapTep U rpexay.

8.4 Pe3yiTaTu mOCTUTHYTH Ha Ipeau

OCHOBHM LEHTpPaJIHU U JUCHEP3UOHU MapaMeTpU U HOPMAIMUTET JUCTpUOYLIHjEe KOJ
Tpu Bapujallie 3a MpOLEHY ycrexa Ha Tpelld KOJ MCHUTAHMIA MpuKazaHu cy y Tabemu 28.

Cge Bapujabie UMajy HOpMaJIHY JUCTpUOYLIH]y pe3yiaTara.

Ta6esa 28. OCHOBHU IIEHTPATHU U JUCIIEP3UOHU ITapaMeTpu Bapujaldiu 3a MPOIEHY ycrexa

Ha rpean
N Min. Max. Mean SD Skew. Kurt. K-S test
z Sig.
DOCE 47 1.00 5.00 3.53 .86 -.204 .049 .803 539
EOCE 47 1.70 8.50 6.54 1.32 -1.285 2.778 784 570
KOCE 47 530 13.10 10.07 1.68 -.616 .529 .539 .909

N — 6poj ucrurannma, Min — MUHUMaIHE pe3yirat, Max — Makcumanuu pesynrar, Mean — cpenmba BpeHocT, SD —
CTaHIapAHa AeBHjanuja, Skew. — koedummjent acumerpranocty, Kurt. — koedummjent 3akpusipeHocTH, z — Komvoropos-
CmupHOBIbeB Z KoeuLujeHT; Sig. - HUBO cTaTUCTHYKE 3HaYajHOcTH KomvoropoB-CmupHoBibeB Z koeduiujerta, DOCE —
nona3Ha oreHa cactasa Ha rpequ, EOCE — onena 3a n3Boheme cacraBa, KOCE — xoHa4yHa oIleHa IIOCTHTHYTa Ha TPy
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YBehana BpeIHOCT CKjyHHCa KOJl Bapujaliie 3a MpoleHy KOHAUYHE OLEHE MOCTUTHYTE

Ha takmuuerry (KONO) yka3yje Ha HuKe pe3ynTaTe, IOK MO3UTHBHA yBehaHa BpEeaHOCT
KypTO3Hca yKa3yje Ha U3JLy’KEHOCT KpUBE.

VYKOIMKO YIMOpEeauMO TOCTHUTHYTE pe3yiTare Ha Tpedd ca JIPYrMM TaKMHUYEHUMa
3aKJby4yak je Ja Cy pe3yiTartd ciaduju y OJHOCY Ha BelIMKAa TMMHACTHYKa TaKMHUYeHa. Y
¢unany EBporickor npencta 2012. ronune y bpuceny, mpoceuyna BpeHOCT TOJIa3HE OLICHE
Ko jyHuopk# (y3pacta 14-15 ronuna) 6una je 5.57 = .27 6010Ba, IOK je IPOCEYHA BPEIHOCT
E onene 6mma 8.1 + .96 6omoBa. [Ipoceyna BpeaHOCT | TMOJIA3HE OIICHE M OJOUTKA je 3a JBa
6071a Ouia Hka Ha MeMopujany y ogHocy Ha EBporicko mpBEHCTBO, IITO YKa3yje Ha TO Ja je
TakMHUYeH-e Ouo Huxer panra. Mehytum, y3opak ucnuranuna og 9 o 13 roauna, xoje cy
TaKMUYMJIE 10 Mel)yHapOJHHM MpaBUJIMMA, WIIAK MOKa3yje Jla Cy OHE IMEPCIEKTUBHE WU Ja
MOTYy TIpe/ICTaBJbaTH perpe3eHTaTuBHA y3opak. Ha 30. EBponickoM mpBEHCTBY, OPKaHOM Y
Coduju (byrapcka) yuectBoBaiio je 9 ruMHacTUYapKu (y cacTaBy penpeseHTanuje byrapcke,
XpBarcke, CrnoBenuje u PymyHHje), Koje Cy y4decTBOBaJie y OBOM HCTPaKUBAWBY Kao
takmuuapke Il xateropuje. OHe Cy 1O NPBH IyT HACTYNHJIE Y jYHHOPCKOj KOHKYPEHIIUJU H
nocturiie Beoma noope pesynrare. Y Tabemn 29 m 30 npuka3zaHu Cy OCHOBHU CTaTHCTUIKU

napaMeTpu 1 HOpMaJIHOCT AUCTpuOyIuje ko rumHactudapku I u |l kareropuje, peaom.

Ta6esa 29. OCHOBHY LEHTPATHH U JUCTIEP3UOHU MMapaMETPU U HOPMATHOCT JTUCTPUOYIIH]e

Bapujabiin 3a MPOLIEHY ycliexa Ha Ipeu KoJ TMMHACTHYapku | kateropuje

Bap. N Min Max Mean SD Skew Kurt K-S test
a z Sig.
DOCE 24 1.00 4.80 3.33 .86 -.560 .908 .525 .946
EOCE 24 1.70 8.10 6.18 141 -1.474 3.155 701 710
KOCE 24 5.30 12.90 9.52 1.74 -.635 .637 .645 .645

N — 6poj ucnuranunia, Min — MUHUMaIHH pe3yiTaT, Max — MakCUMalHU pe3yiarat, Mean — cpenrba BpenHoct, SD —
CTaHIap/Ha AeBHjalrja, Var - Bapujanca, Skew. — koeuIHjeHT acuMeTpudHOCTH, Kurt. — KoeHIMjeHT 3aKpUBILEHOCTH, Z
— Kosmoropos-CMupHOBIbeB Z Koe(uIHUjeHT; Sig. - HUBO CTATHCTHUKE 3HauajHOCTH Konmoropos-CMupHOBIbEB Z
koedunujerra, DOCE — nonasHa oneHa cacraa Ha rpean, EOCE — onena 3a uzBoheme cacraBa, KOCE — xoHauHa oneHa
MOCTHTHYTA Ha PN
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Ta6esa 30. OCHOBHU LEHTPATHU U JUCIIEP3UOHU MapaMeTpy U HOPMAIHOCT TUCTpUOyLrje

BapHjabiu 3a IpOIEHy ycliexa Ha rpeu Ko ruMHactudapku Il kateropuje

N Min Max Mean SD Skew Kurtosis K-S test
z Sig.
DOCE 23 260 5.00 3.73 .83 .189 -1.575 .803 593
EOCE 23 3.90 8.50 6.92 1.14 -.930 1.462 784 570
KOCE 23 7.80 13.10 10.65 1.42 -.312 -.718 .563 .909

N — 6poj ucrimrannna, Min — MUHUMaJTHH pe3yiraT, Max — MakCUMalHH pe3yiarat, Mean — cpenba BpeHocT, SD —
CTaHJap/Ha AeBHjalrja, Var - Bapujanca, Skew. — Koe(HIIjeHT acHMeTpUIHOCTH, Kurt. — Koe(HIMjeHT 3aKpHBILEHOCTH, Z
— Kosmoropos-CMupHOBIbEB Z Koe(uUIMjeHT; Sig. - HUBO CTATHCTHYKE 3HauajHOCTH KonmMoropos-CMUPHOBIbEB Z
koepunujenta, DOCE — monasna orena cacrasa Ha rpenu, EOCE — oreHa 3a uzBoljemse cacraBa, KOCE — xonauHa oreHa
MIOCTUTHYTA Ha IPEJIH.

8.5 Kopeanaumnje uzmel)y craTuuke paBHOTEKe U yclexa HA rpeau

VY HapenHoM TekcTy Ouhe npukasaHe U aHaIM3UpaHe Kopenanuje usmely Tectupanux
Bapujabiu. Y KOpenanuoHWM MaTpullama Ouhe mpuka3aHu KOe(UIMjeHTH IPOCTe JTMHEAPHE
kopenanuje. IlomTo je mo3HaTo na cy pe3ynTaTH CHUMETPUYHM YIOpPaBO y OAHOCY Ha
JujaroHany Tabene, Kao U Jja pe3ysiTaTH Kopenalyje cBake BapHjadiie UCKa3yjy MaKCUMaIHY

HyMepHuKy cariacHocT (p=1.00), one 300r Tora HUCY HU yHeTe y Talere.

Pesynratu ananuse penanuja usmel)y craTuuke paBHOTEXE U BapHjalId MOCTUTHYTOT
ycrnexa Ha rpenu yTBpheHu cy KopenarmoHOM aHadu30M Ha BUCHUHHU 3HA4ajHOCTH o1 95% u
npukasanu cy y Tabenu 31. [Ipema rpy6oj anpokcumaliyju BUCHHE MOBE3aHOCTH U3Mel)y 1aBe
Bapujabie (Petz, 2004) moryhe je yrBpAUTH J1a BpeIHOCTH Koe(uIlijeHaTa Kopenauuje p o1
0.00 no + 0.20 yka3yjy Ha HMKAaKBY WJIM HE3HATHY IOBE3aHOCT, BPEJHOCTH Koe(puIilijeHara
kopenarje p om + 0.20 mo + 0.40 ykadyjy Ha JaKy ITOBE3aHOCT, JOK BPEIHOCTH
koeduimjenata kopenamuje p ox + 0.40 go + 0.70 yka3zyjy Ha BHCOKY IOBE3aHOCT.
bonaupane cy BpemHocTH KoedwuimjeHaTa Kopesalje Bapujadii Koje Cy CTaTHUCTHYKH

3Ha4ajHe Ha HuBOY P<.01.

ITocToju 3HauajHa moBe3aHocT u3Mmely pesyntara BESS tecta m ycmexa Ha rpenw,
onrocHo D onene Ha Takmudewy (1= -.317, p<.01). HeratuBan npen3Hak Kopenaiyje ykasyje
Ha TO Aa Beha moJia3Ha orleHa Kopenupa ca HwkuM pesyiatatom Ha BESS Tecty. [lomro je

pesyarar tecta BESS Opoj rpemraka, Hrka BpeIHOCT yKa3yje Ha 0OOJbY PABHOTEKY KOJ
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T'MMHAaCTUYapKHU. FI/IMHaCTI/I‘IapKe ca OOJbOM OIIITOM CTATUYKOM PaBHOTEXKOM ouhe y

MOryhHOCTH Ja M3Bely TeXe BexOe Ha Tpeau wid aa ucnyHe Behum Opoj cnenuduunux
3axTeBa. YTBplheHa je 3HauajHa moBezaHoct Bapujabie SSSU ca E ouenom (r=.296, p < .01)
u koHauHoMm oreHom (r = .352, p < .01). Bapujabna SSSB je y 3Ha4ajHOj KOpeJamnuju ca
M0JIa3HOM W KOHayHOM oreHoM (r = .595, p < .01; r = .486, penom). Hajseha Bpennoct
KoeduIjeHTa Kopenauje mocToju koa Tect SSSB — Go4HOr cTaBa y ymnopy, IITO yKa3yje Ha
YUEHCHUITY JIa CJIOKEHHU]U TI0JI0Kaju Ha TECTOBMMA, UMajy Behy kopenanujy ca Bapujabiama
ycrnemHocTy. M3Boheme 60uHOr cTaBa y ynopy je 3aXTeBHH]E, a SIIEMEHTH KOjU C€ Ha TpeIn
u3Bojie 604HO cy npema npeBunHUKY FIG-e jenqny TexuHy Bullle 0] HICTUX BEKOHU U3BEICHHUX

YCOHO.

Ta6esa 31. Kopenauuje Bapujabiu ycrexa Ha Ipeid U CTaTUYKE PAaBHOTEKE

BESS SSRV SSSU SSSB
-317" 235 229 595

DOCE
p .030 112 121 .000
.020 123 296" 227

EOCE
p .895 412 044 125
-.147 218 352" 486"

KOCE
p 323 141 015 .001

Pearson Correlation — ITupcoHoB koeduIMjeHT KOpenaije, p — HUBO 3HadajHocTH Kopenanuje, DOCE — nona3na omena
cacraBa Ha rpean, EOCE — onena 3a u3Boheme cacraBa, KOCE — koHayHa olleHa TOCTUTHYTA Ha rpean, SSRV — Bara,
SSSU — craB y ynopy, SSSB — 6ounu ctaB y ymopy, SRSU, SRIN, SRIZ, BESS — Bapuja0sie OmIiTe CTaTH4Ke PaBHOTEKE

Pesynrat cy mokazanu jJa TOCTOjU 3HAdyajHa MoOBe3aHOCT u3Mely crnernupuyHux
TECTOBa CTaTUYKE PABHOTEXKE M yCIexa y BexOamy Ha Tpelau KOT MIaJuX TMMHACTHYAPKU,
kao u BESS Tecta m ycmexa na rpeau. Behe BpemHocTH koeduiMjeHTa Kopenanuje Ko
CHCIM(PUIHAX TECTOBA 3a MPOIEHY CTAaTHYKE PABHOTEXKE YKa3yjy Ha UYHIBLCHUILY Ja je Y
CIOPTCKO] TMMHACTHIIM, Ka0 y JETHOM O] Haj3aXTEBHHUJUX CIIOPTOBA, HEOITXOIHO TECTHPAHE

CIOCOOHOCTH MOMONy crienu(pUYHUX TECTOBA, YaK U y HajpaHUjeM y3pacTy.

Hahn et al. (1999) je uctpaxuBao moBe3aHocT u3Mel)y paBHOTEKE Ha jeJTHOj] HO3H U
CIIOPTCKOT BekOama. PaBHOTeka MPUIMKOM O/p)KaBama CTaBa Ha jeHO] HO3M HHjE ce
pa3iauKoBaa KoJ CIOPTHCTa KOjU c€ TaKMHUE Y O0caM pa3IMuUTUX CIOPTOBA, YKIbYUyjyhu U
CHOPTCKY rUMHAcTUKy. OBaj pe3ynTaT OMo je HEOUEeKHBaH M ayTOPH MPETIOCTaB/bajy J1a Cy

pe3yiTatu 1nocjacauna Jomer oa3uBa W CaMMM THM MW MaJOr' Y30pKa THMHACTH4Yapa
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yKJbYdeHUX y cryaujy. llltaBuiie, Hujenan omHoc je npoHalen u3Mel)y paBHOTEKE Ha JeHO]

HO3HU U CIIOPTCKOTI' CTaXa Yy THMHACTUIIN.

Hrysomallis (2011) mpukasyje pe3yinrare UCTpakhBama Be3a M3Mel)y paBHOTEXKE U
napaMmerapa u3BOhema BEIITHHA Yy CTpPEJhaIlITBY, 0€j3007y, XOKejy Ha Jieqy, CHOyoopay
rondy. Huje mponaheHO mcTpakuBame MOBE3aHOCTH H3Mel)y CIOCOOHOCTH paBHOTEXKE U
ycrnexa y TuMHacTHIM. OHO MITO je crienu(GUYHO 3a UCTPaKMBamka j& Majau Opoj HCITUTAaHUKA
KOjU y4ECTBY]Yy Y UCTPaKHUBaKy. YTIABHOM CY TO BPXYHCKH TaKMHUYAPH, KOjU NPEIACTABIbAjy
penpesenTatuBan y3opak. Erkmen et al. (2011) ucnutyjy nose3zaHoct usmel)y pesynrar
BESS tecra m ¢yakmuonanHor wu3Bohema kon 22 ¢ymbaiepa YHUBEP3UTCTCKE JIHTE.
[Iponahena je moBe3aHocT u3Mel)y U3apikaja HA jeIHOj HO3U U BEPTUKAIHOT ckoka (= -.596,
p<.05), mTo moka3syje 1a eKCIUIO3WBHA CHAra HOTy Takolhe yTHue Ha CIIOCOOHOCT OJIpKaBarmba
paBHOTe)ke. Hwuje mocrojama craTHCTHYKHM 3HadajHa MoBe3aHocT u3Mel)y cBux BESS
pe3yiaTara U TPOCKOKAa Ha HEIOMHHAHTHO] HO3H, CHare, CIpHUHTA ca 4 JHHUjE U Tpyama ca
TpH yriia, Ha HUBOY 3HauajHOCTH P<.05. TpOCKOK HA JOMHHAHTHO]j HO3U je Y KOpelaluju ca
CTaBOM Ha HECTaOWJIHO] MojjI03u, 0b6e Hore M ykynmHor BESS pesynrarta (r =.755, p<.01,

r=.664, p<.05; r =.713, p<.01, peziom).

Atilgan et al. (2012) cy Ha y30pky ox 19 rumuacTuvapku (y3pacta 14.53 + 2.2 rox.)
UCIIUTUBAIM Be3y wu3Mel)y ryOuTka paBHOTEKE TOKOM 3a/JaTOr cacTaBa Ha TPE.H,
AQHTPOIIOMETPHjCKUX KAapaKTepUCTHKA M TECTOBAa CTAaTWYKE W JWHAMHYKE pPaBHOTEXKE.
[Iponahena je HeratuBHa Kopenanuja u3Mmel)y mnapamerapa JAMHaMHYKe DPAaBHOTEXKE ca
TOAMILITEM, TPEHAKHUM UCKYCTBOM U aHTPOIIOMETPH]CKUM BapHjaliamMa, J0K HHUje MOCTojana
MOBE3aHOCT M3Mel)y mapameTapa CTaTHYKe M JHHAMUYKE PABHOTEKE U TyOWTaKa paBHOTEXKE
TOKOM cepuje Ha rpeau (P>.05). Ayropu 3akibydyjy Ja je CHOCOOHOCT PaBHOTEXKE KO
IMMHAacCTHMYapKu TOJjeHaka Yy TOKY TakMHuYema M Yy TOKY H3BOhema TecToBa Y

71a00paTOPHjCKUM yCIOBHUMA.

BexOame Ha rpeau o0yxBaTa 0/ip)KaBame PaBHOTEXKE Yy MOJI0KajuMa (ymopu pykama
U CTaBOBM Ha HOrama), MOKpeTHMMa M KpeTamuMa Ha TpPeAd U OJApXKaBambe PaBHOTEKE
MPWIMKOM JOCKOKAa Ha TPeAM U ca Ipefie, TaKo Ja Cy Y OBOM HCTPaKUBalby NMPUMEHEHU
cieun(UYHN TECTOBH, KOjU Cy ycKialeHH ca 3axTeBHMa TakMuuapcke aucuuruiiHe. Kon
OJpKaBama IOJI0XKaja BXHU Cy ONTHMAJIHHM YIJIOBH H3Mel)y cermMeHara Tena M TOHYC

MYCKYyJaType, Kako OM ce TeJO CyMpOTCTaBHJIO CHJIaMa KoOje TeXe Jla Hapylle PaBHOTEXKY.
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KO,I[ BexOama Ha rpeaiu Ba)KaH je W Ha4YMH II0CTaBJbdlba CTOIIAJIa, ITOBPIIMHA KOjOM Ccy

JICJIOBU CTONAJla y KOHTAKTy ca CIpaBOM Kao M pacropen ymopHux Tadaka. Kox ymopa
pykama, OJApKaBamke PpABHOTEXKE pErylulle ce TojayaHuM xBaroMm. Koj wmumagux
TUMHACTHYAPKH, HEIOCTATaK TPEHAXKHOT MCKYCTBA W IMO3HABamKka CTPATErHja 3a OApKABAHHE
pPaBHOTEXKE y 3aXTEBHUM IIOJIOKajUMa M TUMHACTMYKUM BexkOaMa, MOXe OWUTH Y3pOK

MOCTU3aka CIA0UjUX pe3yiTaTa U Behux rpeiaka.

8.6 Kopesauuja Bapujadu TuHAMHUYKe paBHOTEeKe U BapujaldJiu 3a

NPOLEHY YCHEIIHOCTH HA TPeau

Y Tabenu 32 npukazanu cy pesynatatu [lupcoHoBor koeduiMjeHTa Kopeiaiuje

n3Mel)y Bapujaliu JUHAMUYKE PABHOTEKE M MOCTUTHYTOT yCIieXa Ha TPeIH.

Ta6esna 32. Kopenanuje Bapujadbiv JMHAMHYKE PABHOTEXKE U yCIIexa Ha TPeIu

YDN YDDN  YDLN YLN YLND YLLN SDOU SD20 SD27

Fx ET3 ES3

SOCE 133 202 -193 .052 133 117 483 517 418
p 373 173 194 729 372 435 .001 .000 .003
-.308" -215 -.032 -215 -.220 -123 251 321" 554"

EOCE
p 035 147 830 147 137 410 .089 .028 .000
r -175 -.066 -.125 -.143 -.105 -.037 4477 5207 6537

KOCE
p 239 659 404 337 481 .804 .002 .000 .000

I — BpeaHocT [IMpcOHOBOT KoedHITIjeHTa Kopenaluje, P — HUBO CTaTUCTHYKe 3HauajHOCTH, Y DN —moxBaT necHom Hampen ,
YDDN — noxBat necHoM necHo Hazan , YDLN —goxsar necaom neBo Hazax, YLN — moxsar ieBom Hampen, YLDN — moxsar
neBoM necHo Hazan, YLLN — moxsar neBom s1eBo Hazan, SDOU — ckokoBu ca okperom, SD20 - n1Ba okpera y ycrnony, SD2Z

— JIBa IpeMeTa CTpaHIe

Bapuja6bna SDOU je na HuBoy p<.01 moBe3aHa ca MoJa3HOM OILIEHOM Ha TaKMUYEHY
(r = .483) u xonaunom oreHoMm (I = .447). Bapujadna SD20 je na nuBoy p<.01 moBe3ana ca
MI0JIA3HOM OIIEHOM Ha TakMudewy (I = .517), oueHnom 3a uzBohewe (I = .321) u KOHaYHOM
orreHoM (I = .729). Bapujadma SD2Z je na HuBoy p<.01 moBe3aHa ca 1MoJja3HOM OIICHOM Ha
takmuuewy (I = .418), omeHom 3a usBohemwe (I = .554) u koHaunom oueHoMm (I = .653).
W3mely Bapujabnu Y TecTa paBHOTEXE M ycllexa Ha I'peld MOCTOjU 3Ha4yajHa IMOBE3aHOCT

camo KoJ toxBara Harnpen necHoM Horom YDN (r = -308).
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Kako je BexbOamwe Ha Tpead MPETEKHO IUHAMHYKOr Tuma, Behe BpeaHOCTH

KOoepUIMjeHTa Kopenalyje Cy OodeKkuBaHe. [IpMIMKOM CIOKEHUX TUMHACTUYKHX BEKOH H
KpeTama KOpPHCTE Ce€ M MEXaHH3MH IOBE3aHM ca 3aKOHUTOCTUMA MpeMellTama Tela y
npocTopy. 3aapkKaBame CMepa KpeTama je O HM3y3eTHE BaXHOCTH 300T KapaKTepUCTHKA
rpeiae. MHUHHMMaTHM KOMIICH3aTOPHU TIOKPETH TeJia HEONXOIHH Cy paJd OJp)KaBama
pPaBHOTEXE, KaKo O ce IIEHTap TEXKHUIITA Tella JIOBEO U3HAJI MOBPIIMHE OCJIOHIA. YKOJIHKO Cy
OBHM TIOKPETH HArJalleHWju W mpaheHu OJaTHUM MOKpPEeTHMa PYyKY, HOTYy, TpyIa, paau
CrpedaBama Iaja ca CIpaBe, OHMW CE Ha TaKMHYCHHMa CAaHKIMOHUIIY O] CTpaHe Cyauja
(ITerposuh u cap., 1995). I'pemike npunukom u3Bohema ceUPUIHUX TECTOBA PABHOTEKE Y
OBOM UCTpakuBamy, npuiarohenu cy npaBmwinuky Ceercke ['mmHactuuke deneparyje, mro
je JOBelo 10 BHCOKHX Kopenamnwja. | MMHAcTHYapKe y CBOJUM CacTaBUMa H3BOJEC OBE
eJIEMEHTE Kako OW 3aJ0BOJbHJIE CreUU(UYHE 3aXTEBE WM J00WJIEe TEXKHHCKY BPEIHOCT Y
BEXOH, TaKo J1a je ayToMaTh3allija OBUX elleMeHaTa JOMpHHeNla BUCOKO] Kopenaiuju usmely
Bapujabnu. Kako je y cnenunuduuHuM TeCTOBUMA TUHAMHUYKE PaBHOTEXKE 3a/aTak Ouo 1a ce
€JIEMEHTH TIOBEXKY, TO je Omiia U Hajuenha rpenrka Koja ce jaBjbajia, a Mambu Opoj Tperraka ce

OJIHOCHO Ha TEXHUYKO HU3BOhemE.

Hekonuko crynuja je ucTpakmpajao moBe3aHOCT M3Mel)y mapaMmerapa paBHOTEXE U
U3BOlerba cacTaBa Ha MOjeIMHUM TMMHACTHUYKKM aucuuiuinHama. Sol (1987) je nusajuupao
Oarepujy TECTOBA 3a MPOLEHY CTaTHUKE M JUHAMUYKE PABHOTEKE U OCTAIUX CHOCOOHOCTH
KO/ TUMHACTHYapkH. J[MHaMu4ka paBHOTEXa MpOLEHUBAHA jeé Y OJHOCY Ha KBAJIUTET
JIOCKOKAa HAaKOH M3BEJEHOT CKoka ca okperoM oj 180° ca Bucune ox 120 mm. CraTmuka
paBHOTEXa MpOLCHUBAHA j€ TECTOM H3JpKaja Ha jeHO] HO3M Ha TPEaH, Ca 3aTBOPEHUM
ounma, y Tpajamy of 20 S. Pesynratu cy nokaszanu cialy noBe3aHocT u3mel)y qTuHaMu4ke v
CTaTUYKE PaBHOTEXKE M ycIexa KoJl TUMHAcTh4Yapku. CIMYHU pe3ynaTaTu yTBpheHH cy KoJ
uctpaxupama Kioumourtzglou et al. (1998) xonm TakMuuYapku y PHTMHYKO-CIIOPTCKO]
TUMHACTHIIM, TJIe THHAMHYKA PaBHOTEKa HHje OWJIa CTATUCTHYKU MOBE3aHA Ca YCIIEXOM Y
y3pacHoj kateropuju on 11 mo 12 romamna, mok je y kxareropuju ox 13 mo 15 romuna,
1ocTojaja HeratuBHa Kopenanuja usmely anHamuuke paBHOTexke u ycmexa (r=-0.38,
p<0.05). Ayropu IpHUMHCY]y OBaKaB pe3yiTaT TOME Jia Cy THMHACTHYAPKE KOj€ UMa]y BHIIIE
HCKYCTBa yMmene na mpoHal)y yCIelmHHje MeXaHW3Me 3a OJp)KaBamke PaBHOTEXKE, jep ce
pa3Boj OBe CIOCOOHOCTH cTabuim3yje 10 aecere roauHe crapoctu (Shumsway-Cook &

Wodlacott, 1985).
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Mizue (2009) je wuctpakumBao Be3y u3Mel)y cHare mummha mpuMHIIad4a Kyka,

IMHAMHYKE PaBHOTEXE M CIOCOOHOCTH (YHKIIMOHATHE PAaBHOTEKE KOJ| YHHUBEP3UTETCKHX
CIOPTUCTA. 3a MPOLIEHY JUHAMUYKE paBHOTEXe KOpHIIheH je Takohe TecT JoxBara, alu ca
BUlIe mpaBama. Huje mocrojajma CTaTUCTHYKM 3HA4YajHA TOBE3aHOCT U3Mel)y JWHaMHUKe
paBHoTexe (Bapujabmu SEBT Tecta) m pynkimonanne paBaorexe (r = .382, p = .097), Hu

u3Mel)y TMHaMHUYKEe paBHOTEXE U CHare Muiirha npumunava Kyka (r = -.037, p = .878).

Atilgan u capagaunum (2012) cy moOuiau HeraTuBHYy Kopenaiujy usMel)y mapamerapa
JMHAMUYKE paBHOTE)KE ca TOJUHAMAa, TPCHAXXHHUM  HCKYCTBOM, TPCHHUHTOM H
aHTPOTNIOMETPHJCKUXM Bapujabiama, IOK HHje Omio Kopenamuje wusmel)y mnapamerapa
CTaTHYKE M TUHAMHYKE PABHOTEXKE U OJprKaBamba PAaBHOTEKE TOKOM aKpOoOATCKHX cepHja Ha
rpeau (P> .05). Ayropu Cy 3aKJbYYHJIH J1a THMHACTHYAPKE MOCTHKY UCTE pe3ysiaTaTe TOKOM

Ha60paTOpI/IjCKI/IX TCCTOBA PABHOTCIKC U Be)xOama Ha rpeau y TaKMUYapCKUM yCJIOBUMA.

8.7 Kopesaumja Bapujad/u aHTPONOMeTpPHje U CTATUYKE PABHOTEXKe

YV Tabenn 33 mnpuka3aHe Cy BpPEOHOCTH KOe(PHIMjEeHTa KOpenaluje W HHUBO

3Ha4ajHOCTH Be3a u3Mel)y BapHjaliu aHTPOIIOMETPHj€ U CTAaTUUKE PABHOTEXKE.

TaGena 33. [ToBe3aHocT n3Mel)y aHTponOMeTpHje U CTAaTUUYKE CHare

AVIS ADUR ADUS ADUN AINV ASRA ASKU ANDR AMAS ABMI ADSD ADSL

-164 -200 -302° -127 .089 -072 -077 .039 -148 -075 -149 -176

—_

BESS p 270 178 039 396 551 629 .608 .796 .322 618 .317 .238
r 222 086 210 .162 -133 272 209 .005 255 262 .147 117
SSRV p 133 566 .157 276 .373 .064 .158 971 083 .076 .323 434
319" 246 227 197 -267 228 196 -024 353" 338" .199  .199

553U p .029 .09 124 185 069 .124 186 .873 .015 .020 .180 .180
SsSB 355" 253 142 313" -103 352" 251 024 384" 3757 .300° .336

p .014 087 340 .032 491 015 .089 .875 .008 .009 .041 .021

I — Bpeanoct [IupcoHoBor KoeduinjeHTa Kopealuje, P — HUBO CTAaTUCTUYKE 3HA4YajHOCTH

VrBphena je Omara mose3anoct (I < .40) usmely Bapujabau anTpomomeTpuje U

CTaTUYKe paBHOTEXe. M3apkaj y craBy y ymopy O004HO je y Kopenamnuju ca Behum Opojem
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BapHujabiiu aHTPONOMETpHje: TeJIECHE BUCHHE, TY)KMHE HOTY, IIHPUHE paMeHa, Mace Telna,

MHJIEKC Mace Tella U qujaMerpe cronana. Kako je 604HM cTaB y yrmopy je/laH O HajCIOKEHUX
TECTOBa, MOXE C€ 3aKJbyYUTH Ja aHTPOIIOMETpPHjcKe Mepe uMajy Behy moBezaHocT ca

CJIO)KCHH]HM TECTOBUMA.

8.8 Kopenauuja Bapujad,iu aHTPONOMeTPHje M BEPTHUKAJIHOT CKOKA

VY tabenu 34 npukazaHe cy BpeIHOCTH KoeduuujeHTa Kopenamuje usmel)y Bapujadmau
aHTPOIIOMETPHj€ W BEPTUKATHOI CKOKa Oe3 3amaxa pykama. YodaBa ce Jna HajBeha
MOBE3aHOCT IMMOCTOju MsMel)y BHCHMHE MOCTHUTHYTOT BEPTUKAIHOT CKOKa M TEJIECHE BUCHHE
(.547), a 3atum nyxune Hory (.514) u mace Ttena (.530), na nHuBoy pP<.01). Ilomepame
TEXHUINTa TPe OJCKOKa je Takohe y kopenamuju ca BehuHoM Bapujabiu aHTpOIOMETpH]E,
OCHM ca TpH BapHjabie TpaHcBep3aiHe numen3noHannoctu ckenera (AINV, ASRA, ASKU).
PenaTuBHa cHara HOTy je 3Ha4YajHO CTAaTUCTUYKH IIOBE3aHa caMoO ca JBE Bapujadie

antponomerpuje: ADUN u AVIS.

Ta6ena 34. IloBe3anoct n3mel)y aHTponoMeTpuje ¥ BEpTUKAIHOI CKOKa 0e3 3aMaxa pykama

AVIS ADUR ADUS ADUN AINV ASRA ASKU ANDR AMAS ABMI ADSD ADSL

*F ES3 * ET3 * Eid Fx ES3 ESd

**

Kk

*

5477 451 329" 5147 -077 .366 .453 -231 5307 4217 4517 417

SVIS p 000 001 .024 000 .609 .012 .001 .118 .000 .003 .001  .004
- 3677 297" 343" 4207 093 105 269 -289° 365" .305° .395" .382
p 011  .043 018 .003 536 .482 .067 .049 012 .037 .006 .008

r 342" 242 182 388" 082 231 213 -017 .350° .314° 286  .268
SNKG p 019 101 221 007 586 .118 151 911  .016 .031  .051  .068
SNTS r -303° -3777 -239 -321° -03 -164 -214 158 -234 -128 -290" -.320

p .039 .009 .105 .028 .809 .269 .148 .288 113 .393 .048  .028

r — Bpeanoct [TupcoHoBor koeduLnjeHTa Kopenanyje, P — HUBO CTAaTUCTHYKE 3HAYajHOCTH

HajBuma BpenHocT xoeduiujeHTa Kopenanuje youaBa ce u3Mmel)y BUCHHE CKOKa H
TeJleCHe BUCHHE M Mace Tena. CIMYHM MOAALH NMPHKa3aHU Cy BEJTMKOM OpOjy UCTpakuBamba.
Ha y30pky ox 218 neuaka u 189 neBojuniia xoje ynmpaxmaBajy cropt, y3pacta oa 7 mo 13
roiHa, MpoHaljeHa je CTaTHCTUYKH 3Ha4yajHa TI0BEe3aHOCT u3Mel)y mora, y3pacra, Mace Teia u
Mace 0e3 TeJIeCHHX MacTH KOJ] BUCHHE U CHAare BEPTHUKAIHOT CKOKa Ha MiaT(opMu, Ha HUBOY

(p<.05) (Aouicheroni et al., 2014). Tsubaki et al. (2009) cy npoHamnui® BeoMa BUCOKY
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Kopenanujy usMel)y y3pacta U MakCHUMallHe CHare Koj (pu3HuKu akTUBHUX, A0K cy Taylor et

al. (2010) 3akspyymsin J1la MaKCHMaJlHA CHara ¥ BHCHHA CKOKa IPOTPECHBHO pacTy ca
y3pactoM ucnuranuka ox 10 mo 15 roguna crapoctu. Mapkosuh u Japuh (2007) yka3yjy Ha
TO J1a cHara 3a0enexeHa moMohy raropme — Ha OCHOBY CHJIE PEaKIIHje TOJIOTe Y BHCOKO]
KOpealuju ca mporopiyjama Tea.

VY Tabemu 35 cy mpukazaHe BpeaHOCTH [IMpcoHOBOT KoeduIlMjeHTa KOopealuje
u3Mel)y aHTPOIIOMETPHjCKMX BapHjabiyd M BapujabIu BEPTUKAIHOT CKOKa ca 3aMaxoM
pykama. BrucuHa MOCTHTHYTOT CKOKa HHje y KOpeJaluju ca JBa MHJIEKCAa aHTPOIIOMETPH]E:

AINV u ANDR.

Ta6esa 35. [ToBe3aHocT u3Mel)y aHTPOIIOMETPHjE U BEPTUKATHOT CKOKa 0e3 3aMaxa pykama

AVIS ADUR ADUS ADUN AINV ASRA ASKU ANDR AMAS ABMI ADSD ADSL

EEd ESd EZd *x * ES3 ES3 EZd Fx

.614 531 391 5977 -.051 .397" 475 -220 612 515 487 .486

ES3

ZVIS p .000 .000 .007 .000 .734 .006 .001 .138 .000 .000  .001 .001
018 -.077 080 .009 -029 -161 072 -279 025 -038 .040 -.054

2PTT p 902 607 594 951 .844 281 631 .058 .868 .802  .791 718
r 033 -085 -163 .066 .068 -029 -105 .144 064 140  .131 221
ZNKG p 823 570 275 660 .648 .849 481 335 667 .346  .381 136
r -226 -249 -293° -157 146 -101 -353" 423" -167 -015 -017 021

ZNTS p 127 091 045 291 326 499 .015 .003 261 919  .912 891

r — BpeaHoct [IupconoBor KoeduIIjeHTa Kopenanuje, P — HUBO CTATUCTUYKE 3HAYajHOCTH

8.9 Kopesiauuja Bapujad,iu paBHOTEKe U BEPTHKAJIHOT CKOKA

VY Tabenu 36 npukazaHe cy BpeAHOCTH Koe(HIMjeHTa Kopenalyje u3mel)y Bapujadiau
omnmre M cnenuduyHe paBHOTEXKE U BapHjaOlIM BEPTUKATHOI CKOKA Ca KpETameM Yy
CYIIPOTHOM CMEpY O] cMepa CKOKa, 0e3 1 ca 3amaxoM pykama. [locToju 3HavajHa TTOBE3aHOCT
n3Mel)y nuHaMHYKe paBHOTEXXE M BapujadiIM BEPTUKATHOT CKOKa, Ha HUBOy p<.0l, a
kopenaije ce kpehy on .295-.484. Hajseha moBe3anocT ce youdaBa usmel)y BuCHHE
OCTBapeHOI' CKOKa 0e3 3amaxa M ca 3aMaxoM pykaMa U CHeHU(HUYHOT TecTa TUHAMUYKE
paBHOTEXE — JBE TOBEe3aHe ‘‘36e30¢”. McTm TecT je y Kopemanuju W ca Bapujadiama

peaTHBHE CHare HOTY, KOJ CKOKa 0e3 3aMaxa M ca 3aMaxoM pyKama.
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Ta6esa 36. [loBe3anocTt n3Mely 1MHaMUYKe paBHOTEXKE U Baprjabiiu BEPTUKAIHOT CKOKa

YDN YDDN YDLN YLN YLND YLLN SDOU SD20  SD2z

EZd *x * EZ3 EZd

SviS r -095  .443 425 136 237 .369 484 .189 445
p  .526 .002 .003 .362 .109 011 .001 203 .002
1S r -.109 378" 340" .050 .185 339" 480" .204 465"
p  .464 .009 .020 737 214 .020 .001 .168 .001
- r -115 390" 199 .067 206 217 264 295" .166
p 442 .007 181 652 165 144 073 044 265
r o .318" 229 154 382" 256 214 -.038 144 -.216
ZPTT
p 029 122 302 .008 .082 148 801 334 145
r -.093 .032 .096 -.042 -102 .063 271 -.002 326"
SNKG
p  .533 833 519 780 496 673 .065 901 .025
ro-.147 014 .084 -.155 -.189 -.036 021 -.080 400™
ZNKG
p  .325 925 572 299 203 .809 .890 594 .005
SNTS r 133 -.082 -133 131 -.045 -.020 -.094 042 .064
p 375 583 371 379 764 891 530 778 .668
NTS ro -223 -.006 019 -.070 -.021 140 -.103 .059 249
p 132 970 .899 642 .886 348 492 694 .092

I' — BpEJIHOCT HI/IpCOHOBOF KOG(bI/IHPIjeHTa Kopenaunje, P — HUBO CTAaTUCTUYKE 3HaqajHOCTH
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8.10 Ctpykrypa mpocropa paBHOTe:Ke KOJA THMHACTHYAPKH

XorenuHroBoM MeronoM (akropcke aHanmmze u ymnorpebom Guttman-Kaiserovog
KpUTEpHjyMa 3a eKCTpakiujy Opoja 3HauajHux (akropa (a 3HAYajHUM C€ cMaTpa CBakKu

jennak wiau Behu ox 1.00).

Tabesna 37.dakTopcka aHaIM3a BapyujadiIu PaBHOTEKE KOJI THMHACTUYAPKHU

Bap. H A F
1 2 3 h? 1 2 3 1 2 3

SRSU -040 171 466 223 -040 .171 466 -130 .080  .438
SRJIN -015 -108  .603 405 -015 -108 .603 -111 -228  .628
SRIZ 147  -149 640 463 147 -149 640  .048 -287  .646
YDN -587 260 -349 521 -587 260 -349 -545 368 -.302
YDDN -009 .824 -093 .720 -009 .824 -093 -046  .844  -257
YDLN -061 735 -001 550 -061 .735 -001 -108 .739  -.139
YLN -359 554  -304 584 -359 554 -304 -343 638 -354
YLND 065 893 .082 .770 .065 .893 .082 -006 .872  -.109
YLLN 267 844 086 726 .267 .844 086  .198 810 -.129
SSRV 277 088 -704 668 277 .08 -704 390 212 -768
SSsuU 603 256  -414 707 603 256 -414 656  .301  -.567
SSSB 752 162 -315 776 752 162 -315 795 177  -A475
SDOU 729 173 169 520 729 173 169  .689  .093  .011
SD20 558 -085 -412 559 558 -085 -412 634 -037 -.489
SD2z 635 -236 -394 680 .635 -236 -394 716 -197 -454

VARIJANSA % 2841 2146  9.27

Jlerenna: H - rnaBue komnonente, h” - koMyHamuTeTH, A - ckion u F - cTpykTypa

[lpBa nareHtHa auMmeH3Wja canpxu Hajehu aeo Bapujance (28.41%) u moxe ce
CMaTpaTu Haj3HA4YajHUJUM I10KA3aTeJbeM CBHX INPHUMEHEHUX HHCTpyMEHaTa MaHH(ECTHUX
MOTOPHYKHX Bapujabmu. Y CcBOjuUM TmpojeKkuujamMa oBaj ¢GakTop JePUHUILY TECTOBU
cnenu(UIHe CTaTUYKE W JUHAMUYKE PAaBHOTEXKE, TAKO Jia C€ OBa JMMEH3HMja MOXKE Ha3BaTH
DAKTOP CIIEITU®HYHE PABHOTEJKE. OBaj aktop je oAroBOpaH 3a crienupuuHe
TECTOBE Ha TAKMHYAPCKOj TPEJH, II€ j€ U3PaKEHO 0P KaBamke paBHOTEXE HA BUCUHU of 1.25

m. Hajsehu monpuHoc oBoM mpoctopy aaie cy Bapujadbme SSSB (.795) u SD2Z (.716), mrro

102



-

je U OYCKHBAHO, C 0631/IpOM Ha TO Oa Ha Ipciu npeOBJIaz[aBajy CICMCHTH JIHHAMHYKC

paBHOTEXKE.

ExcrpaxoBana cy tpu dakropa ca 60% objammene Bapujance. [Ipsum dakropom je
o0jammeno 28.41%, npyrum 21.46% , a tpehum 9.27% BapujaHce mpocTopa paBHOTEKE KOJ
rumHactuyapku. Y Tabenun 40 npukazaHe cy mpojekiidje Bapujadiau Ha (pakTope, Ha OCHOBY

yera je Moryhe U3BpIIUTH UHTEPIIPETALIN]y €KCTPaXOBAHUX JIATEHTHUX JTUMEH3H]a.

Ta6esa 38. Kopenanuje u3melhy dakropa

Component 1 2 3
1
2 -.064
3 -.169 -.197

Exctpakiija dakropa: MeTo/| riiaBHUX KOMIIOHCHTH
Mero potarje pakropa: Oblimin ca Kaiser Normalization

Jpyry nateHtHy aumensujy (21.46% Bapujance) aeuHHUITY POjEKIIHje MOATECTOBA
ommre quHamuuke paBHoTexke: YDN, YDDN, YDLN, YLN, YLDN, YLLN, ma ce moxe
HazBatu ka0 PAKTOP OINIIITE THHAMHWYKE PABHOTEJKE.

Tpeha natentna numensuja (9.27% Bapujance) oapeljeHa je kapakTepUCTHKaMa TPH
noaTecrta: uzapxkaj cyHoxHo (SRSU), uznpikaj Ha jenHoj Ho3u (SRIN) u uszapikaj jenna Hora
u3za apyre (SRIZ), kao u Bapujabnom SSRV. 360r cnenupuaHoCTH TeCTOBA, 0Baj (HakTop ce
Moxke HazBatu PAKTOP OIIINITE CTATHYKE PABHOTEJKE. Tect SSRV je
JEIHOCTaBHUJU MOTOPHYKHM, KOJ OJp)KaBama PAaBHOTEXE, Yy OAHOCY Ha OCTalleé TECTOBE

crenupuIHe paBHOTEXKE.

W3 marpune uaTepropenanuje dakropa (Tabena 38) 3amaxa ce na dakropu HUCY y

KOpeJauju.

Munetuh u capaguunu (2004) cy dakropckom aHamuzom 13 aHTPOIMOMETPH]jCKHX
Bapujabim, 11 moropmukux u 20 cnenupuYHUX TECTOBA NMPUMEHEHUX Ha Y30pKy ox 50
rUMHAacTHyYapku, noderHuna (y3pacra 7.1 +/- 0.3 romuHa) moOMIM cegaM HM30JOBaHUX
daxTopa, ox kojux runkoct (Beta = .26; p < .05), excruo3uBHa cHara (Beta = .25; p < .05) u
BOJYMHHO3HOCT Tena (Beta = -.42; p < .001) objammasajy 41% ycrnexa u3Bohema 0a3uIHUX

BE)KOM y PUTMHYKO] THMHACTHUIIM — CKOKOBA, pOTaIlvja, BEKOW PABHOTEKE M THUIKOCTH.
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[Ipema pesynratuma CTyauje Mpenopydyje ce MporpaMupame cajpkaja TpeHHHra 3a

IIOYCTHHUIIC Y pI/ITMI/ILIKOj T'MMHACTHIIU.

8.11 YTunaj craTu4ke paBHOTeKe HA ycIeX Y BexkOamwy Ha rpeaun

VY tabenu 38 mpukaszaHe cy penanuje u3mely 3aBUCHE Bapujadie — OlleHEe Ha TPeau 1
HE3aBHCHUX BapHjallii — TECTOBa 3a MNpOIEHY CTaTHYKe paBoTexke. JloOWjeHa BpegHOCT
yKyIHe Kopenanuje je 492, mro 3Ha4u A3 CUCTEM NPEAMKTOPCKUX BapHjaliid MMa 3HaudajaH
YVTWIAj Ha TOCTH3ame ycrexa Ha rpeaw, Ha HuBOY P<.01l. IIpema BpemHocTH KBampara
MYJITHUIUIE KOpeJaluje, KOju U3HOCH .243, MOXe Ce 3aKJbYYUTH J]a CUCTEM MPEIUKTOPCKHX
Bapujabin objammaba 24.3% yKynHe BapujaHce, JIOK je ocTaTak o /5.7% moxa yTuiajem
HeoOjammeHnx GakTopa. YTHIAj cucTeMa npeaukTopckux Bapujadbmu ([Ipemukropu: SSSB,
BESS, SSRV, SSSU) craructuyku 3Ha4ajHO yTU4e HA KPUTSPHU]YMCKY Bapujaldiy — KOHaYHY
OLICHY Ha TAKMUYCHY.

Tabesa 39. [TapameTpu perpecuone aHanusze

Model ) . ) Std. Error of
R R Adjusted R ] F p
the Estimate
1 492 243 170 1.53 3.362 .018

Jlerenna: R - koedunujeHT MynTHILIC Kopenanuje, R2 — koeuImjeHT qeTepMuHaIije MyITuiuie kopenaiuje, Adjusted R
Square - KopUroBaHu KOePHIIUjeHT NeTepMruHanyje MyaTuiuie kopenanuje, Std. Error of the Estimate. - cranmapanaa rpemka
nporHo3e, F - BpenHocT F Tecta KojuM ce TecTHpa 3Ha4ajHOCT MPETUKTOPCKOT CKyIla Ha KPUTEPHjyMCKY BapHjadiy, p -
HUBO 3HAYajHOCTH KoepHIHUjeHTa MyaTHIuIe Kopenanuje; [Ipenuxropu: SSSB, BESS, SSRV, SSSU

VYV Tabemn 40 mpukasaH je mojenuHauyaH jaomnpuHoc Bapujabiu (Beta), koju je
CTaTHCTUYKY 3Ha4ajaH koJ Bapujadie SSSB.

Kako cy oBo TecToBHM crnenu@uuHe paBHOTEXKE, MOXKE C€ MPENOPYUYUTH HHXOBA
NMpUMEHa Yy TUIaHWpamby TPEHWHTA Ha TPeay, paad pa3BHjama crenu(uIHe paBHOTEKE Ha
rpeau. Tpenepu yBexOaBajy u3Boheme y CKilaay ca 3aXTeBUMa Ha CIIpaBH, I1a TaKO M3/PKaj
Tpaje 2 S, anu Ou mpenopyka Ouia, a ce JyKUM H3/pKajeM JOMPUHOCH pa3BOjy PaBHOTEXKE.
I'imuacTryapke koje cy mMmaine OoJbe pe3ysiTaTe Ha OBUM TeCTOBUMMaA, Ouie cy u Oosbe

mwiacupane Ha rpean (KONO).
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Tabena 40. [Tapuujanau moka3aresbu perpecuje npeaukTopckor cera u kpurepuja - KOCE

HeCTaHlIaleI/BOBaHl/I CTaHIlapI[I/BOBaHI/I
Model KOpepHUHjeHTH Koe(uLHUjeHTH t p
B Std. Error Beta

(Constant) 9.857 5.419 1.819 .076
BESS -.004 .103 -.006 -037 971
1 SSRV -.353 645 -.107 -547 587
SSSU 128 .269 102 475 .637
SSSB .387 152 472 2546 015

Jlerenna: Ilpenukropcku ceT : SRSU — m3apkaj cyrnoxHo, SRIN — usapixaj Ha jennoj, SRIZ — usapikaj jenna usa

npyre, BESS — ykynau pesynrar, 3aBucHa Bapujadia: KOCE — xoHauHa OlleHa Ha TAKMUYCHY

I'mmuacTryapke koje cy ydectBoBaje Ha MemopujanHoM TypHUDY ,.Jlaza Kpcruh u
Mapuna [lenaroBuh® cy on 9 no 13 roguna crapoctu, na ce Ko MiIaAhux rUMHACTHYAPKU

MOX€ IPETIIOCTaBUTH J1a pa3B0j PABHOTEKE U MOCTYPAIHOT CUCTEMA HUje CTaOMIIN30BaH.

8.12 IToBe3aHOCT MPEAUKTOPCKOT ceTa BapujaldJii JUHAMUYKE PAaBHOTEXKe

H ycliexa Ha rpead Ko riMHaACTHYapKu

VY TabGenu 41 cy npuKa3aHW OCHOBHU PErpecHOHU KOE(PULMjeHTH NPeTUuKTUBHOT
3HaYaja JUHAMUYKE PaBHOTEKE M KOHAYHE OIIEHY Ha Tpeu, KOJU TMoKa3yjy penanuje usmehy
3aBUCHE Bapujalje — KOHAYHE OIlEHE Ha TpeId U HE3aBHCHUX BapujabiM — TeCToBa 3a
MPOLIEHY TUHAMUYKE PAaBHOTEXKE.

Ha ocHoBy xoedunujenta mynrumie kopenanuje (R), koju y uznocu .697, moxe ce
KOHCTaTOBAaTH 3HA4ajHa TIOBE3aHOCT H3Mel)y IMHAMHUYKEe pPAaBHOTEXKE U KpUTEPHjCKe
Bapujalje, KOHA4YHE OIEHe Ha rpean. Mehyrum, BpemHOCT 12 je d4ecto ,,lIPEBUIIIEC
ONTUMHCTUYHA MPOLIeHa CTBapHE BpelHOCTU KoeduiujeHTa nerepmunanuje’ (Pallant, 2011,
163) kaga ce paam O MajJoM Y30pKy, Ia c€ Npenopydyje HWHTepIpeTanuja MokKa3zaTesba
Adjusted R Square — koprroBaHor r° koje xaje 60Jby IPOLEHY Ha MAIOM Y30PKY H Y OBOM

ciny4ajy je .424.

VY rtabenn 45 ce mMoxe BHIACTH Aa Bapujabma SD2Z uma HaBehM M CTATHCTUYKH

3Ha4yajaH yTULAj HA KOHAuHY OIleHy ocTBapeHy Ha rpeau (P<.01). ['mMHacTuyapke Koje cy
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uMaie HajOoJbe pe3yaTaTe Ha TeCTOBMMA CHelU(pUYHE JWHAMUYKE PaBHOTEXKE, UMaJie Cy

0osbe KOHauHe olleHe Ha rpeau. Kako je BexxOawe Ha rpeay NPEeTeKHO JUHAMUYKOT THUIA U
3axXTeBa CE MOBE3UBAIE BEXKOM, HEOMXOJHO je YKJbyYHBAamE€ OBAaKBUX TECTOBa y mpaheme

HarpeaoBamkba TMMHACTUYAPKH.

Ta6ena 42. [lapameTrpu perpecroHe aHaau3e y JaTEHTHOM IPOCTOPY U KOHAYHE OlIeHE Ha

rpeau
Model ) . ) Std. Error of
R R Adjusted R ] F p
the Estimate
1 .697 486 424 1.27 7.776 .000

R-KOChHUIIHjeHT MyITHILIE Koperammje, R” — KoeHIMjeHT eTepMUHaIMje MyATHILTe Kopenamnje, Adjusted R? -
KOPUTOBaHU KOS(UIMjEHT AeTepMHUHALNje MynTHILIe Kopenammje, Std. Error of the Estimate. - crangapaHa rpemka
mporHo3se, F - Bpennoct F Tecta KojuM ce TecTHpa 3HAYajHOCT MPETUKTOPCKOT CKyIa Ha KPUTEPHjyMCKY BapHjadiy, p - HUBO
3HAYajHOCTH KOC(HUIIHjeHTa MYJITUILIC KOPETaIlyje;

Ta6esa 43. [lapuujanau nmokasaresbu perpecuje npeaukTopckor ceta u kputepuja - KOCE

Hecranaapau3zoBaHu CraHaapan3oBanu
Model KopeduuujeHTH KoepuIHjeHTH t p
B Std. Error Beta

(Constant) -1.095 4.286 -305 .762
YBTD .007 292 .026 154 879
1 YBTL -.033 .367 -.103 -594 556
SDOU 241 .187 73 1.370 .178
SD20 270 .040 157 1101 .277
SD2z 1.005 .045 495 3.358  .002

Jlerenna: [Ipenukropcku cet nuHammyke paBHoTexke: YBTD, YBTL, SD20, SDOU, SD2Z, KOCE — konauHa

OlICHAa Ha TAKMHUYCHY

VY mnocnemmem mnpaBwiHuKy CBercke I['mmuactmuke @enepaumje (2013-2016),
noceOHa maxma je mocBeheHa ympaBo MOBe3WBamy BEXKOM. 3a pasiMKy OJ pPaHUJUX
MpaBUJTHUKA, TOBE3WBAE JIBA OKpeTa, oJ Kojux je jeman C, npyru A TexuHE, JOHOCH
6onudukammjy on 0.1 60ox. YBexxOaBameM MOBe3MBama JiBa OKpeTa A TexuHe y muiahum
TaKMHYapCKUM KaTeropHjama, CTBOpHia OM ce MOryhHOCT Ja ce y CTapHjuM KaTeropujama
(JyHHOpCKa M CeHHOpCKa) JIaKIle HaJlorpay Mojla3Ha OlleHa U TO A00MjameM OoHH]UKaIyje.
OBa Oonudukalyja 3a Besy HUje MocTojana y nperxoaHoM [IpaBunHuky onemuBama (2009-
2012), mpema KoMe Cy OILECHHBaHe T'MMHACTHYapKe KOje Cy Y4YeCTBOBAE y OBOM

HCTpaXKUBamY.
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Tpenepu HUCY 10BOJBHO NOcBehUBaIM NaXKiby MMOBE3UBaY BEKOU MPHU CacTaBJbaby

Kopeorpaduja TAKMHUYAPCKOT cacTaBa U YMHHIIE Cy T'a MOjeIMHAYHE BE)KOE BEIMKHUX TEKHUHA
ca Beoma Majio putMuke. Ha oBaj HauMH ce u3ryomniio Ha KBaJIUTETY y BexKOamy Ha IPe/u, Ha
ApPTUCTUYHOCTH M aTPaKTUBHOCTU. [IpaBuia ce HUCY 3HA4ajHO MPOMEHMUIIA IITO CE THYE caMe
CaJlp’)KUHE cacTaBa, TEXKHMHCKUX BPETHOCTH M CIICIU(PUYHUX 3aXTeBa HA CIIPABHU, AU CE TSIKHU
na ce yBohemeM moceOHuX oaduTaka 3a kopeorpadujy U apTUCTHYHOCT, MIOBPATH KBAJTUTET
BexkOama Ha rpenu. Kao m 10 cama cBaku ryOMTaK paBHOTEXKE TOKOM BexOama ce y
3aBUCHOCTH OJi CTENEHAa HECUTYpHOCTH, Moxe cankiuoHucatu ca 0.1, 0.3 umu 0.5 6ona,
CBaKU MyT TOKOM H3Bohemwa BexxOe. Of crpane E manena (cyamjcke KOMHUCHj€ 3a IpELIKe Y

u3Bohemy) cankiuonuury ce ca 0.1 601 ogdum:

e lI3Boheme nene BexOe Kao cepyrje HENMOBE3aHUX eIeMeHaTa U KpeTama,

® HEJOBOJHHE BapHjallfje PUTMA U TEMIIa y eJICMEHTHMA,

® HEJOCTaTaK KpPeaTWBHHX ITOKPETa U TPAH3UIIH]a,

® HEJOCTATaK MPOMEHA MPaBla KpPeTama,

e BHIlE O] jeAHOT okpeTa 3a 180° Ha o0e Hore,

® HEJOBOJHHO KOpHUIIhEme Iele TyKHHE CIIPABE,

e JIONI pUTaM y Be3ama eleMeHaTa,

e may3a ayxa on 1S unu HemoTpeOHa mpuIipeMa mpe eaeMeHTa (J0JaTHU 3aMax

pykaMa, 3ubame TeI0M, 10JJaTHU KOPaK U CIIMYHO).

'mmHacTHuapka ca HeyckinaheHuM cactaBoM (4ak U 0e3 Behunx rpemaka y TEXHHIH U
naja ca rpese), Ouina KakmeHa Of CTpaHe Cy/IMjCKe KOMHUCHje 3a CBAaKy OJl OBUX TIpellaka.
[ToBesuBame Beher Opoja BexxOM ce Harpalyje OoHHdHMKanujoMm, a Takohe U KpeaTUBHE
Kopeorpaduje Koje WCTHYYy JUYHH CTHJ THUMHACTHYapKe, EHO CaMOIoy3Jame U
rpamuro3Hoct. CactaB Tpeba na Oyae yckiaheHa menuHa ca ,,IpUYOM™ M OPUTHHATHUM
NoKpeTumMa. Jour yBek je Mayid Opoj THMHAaCTHYapKU KOje MOTY J1a HCIIpaTe OBAaKBE 3aXTEBE,
Jep je 3a TO HeONXo/iHa U3y3eTHa (PU3MUKa U TeXHUUYKa punpeMa. OBakBH 3aXTEBH MOJICTHYY
U joul BUIIE UCTHYY pa3iuke u3Mely BpXyHCKOr H3Bohemwa U ,,cTaHJapIHOr* BekOama Ha
rpeau. AHraxoBamwe Kopeorpada, Koje ce BHIlE MPaKTUKOBAIO 3a cacTaBbame BexkOe Ha
naprepy, omoryhaBa MCTHLIAa€ JIMYHOT CTHUJIA, KPEATHUBHOCTU M OpUrHHAIHOCTH. CBeTcKa

rMMHAcTHUKa (hefepanuja je Ha CEMHHApHMa 3a Cy/Auje W Ha BehuM TakMHUYEHUMa y OBOM
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LUKITyCY OpraHu30Balia Mpe/iaBama CTpydmhaKa — Mo3HATUX Kopeorpada jenqHor o HajoobUX

mupkyca csera ,,Cirque de Soleil“ (upkyc CyHia), aa [gajy CMEpHHIE CyadjamMa Hu
TpeHeprUMa, KaKo Ja MPEeno3Hajy pa3iuky usmely ,,BpXyHCKOT* H ,,IpOCEYHOr* cacTaBa U
Bex0Oama 1 Koje Cy TO BPEIAHOCTH Koje ce Harpalyjy.

Ha 30. EBporickom mnpBeHctBY y Coduju, npencennuna YKEHCKOT TEXHUYKOT
komutera Hemu Kuwm, je u3nena cras FIG-e, na je Manu Hanpenak y moryieny KOHCTPYKIIH]E
cacTtaBa U HCIyHaBamba HOBHX 3aXTEBa y TOTJIEAY apTUCTHYHOCTH y BEXOamy Ha Tpeau U
naprepy. [ MMHacTHUapKe Koje Cy MPUCYTHE HEKOJIUKO IOJIMHA Y CCHHOPCKO] KOHKYPCHIIU]H,
TEIIKO ce mpuiarohaBajy HOBUM 3axTeBUMa. HeomxogHo je nga HOBe TreHepaluje
rUMHAcCTUYapKH, O]l Hajmiahjer y3pacra yBex0OaBajy MOBE3MBamE, HAjIpe jeIHOCTABHHX,
0a3MyHNX BEXOW, a 3aTUM M CIOKEHHjHX, Kako OM ce BPEMEHOM BpaTHja JHHAMHUYHOCT
BE&XOaWky Ha TPelid, AJIA U Ha IMapTepy.

Csa Tpu crneuu¢uyHa TecTa JUHAMUYKE PABHOTEXKE, KOja Cy NPHMEHEHA y OBOM
UCTpaXHBamwy, NpuiaroheHa cy npomnosuuyjama HoBor IlpaBuiHuka onemuBama. JlBa
moBe3aHa okpeta 3a 360°, kao crnenuduyan TeCT, MOry OUTH HajorpaheHa y jemaH OKper 3a
360°, nmoBe3aH ca okpeToM 3a 360° ca c10601HOM HOroM y npenHoxkewny (C TexXHuHe), ynme
6u ce nobuna 6onndukanurja ox 0.1 6ox. [IBa moBezaHa CKOKa YBUC CYHOXHO Ca OKPETOM OJ1
180°, ocuM IITO yTHYy Ha ycaBpIIaBame JAWHAMHYKE PABHOTEXE, MOTy OMTH M HAuuH 3a
MIPOMEHY TIpaBla KpeTama, YMECTO CTaHIapIHOT OKpPETa y YCIOHY Ha Kpajy Tpene, Koju ce
CaHKIMOHMILIE O]l CTpaHE CyAMja YKOJIHMKO ce TOHOBM y BexxOu. Taxolhe, nBa mose3aHa
peMeTa cTpaHlle, IPOrpecUBHO MOTY Jla C€ HaJIorpajie y JiBa IpeMeTa cTpaHile 6e3 ociIoHIa
pykama, koju ce Takohe Harpal)yjy OoHupukanujom, anu cnaziajy u y 604HO KpeTame, Koje je
BEOMa aTPaKTUBHO M HEOIIXOHAO Ha TPENH, paJu MPOMEHe MpaBia Kperama. CHCTeMaTCKIM
MpoBEpaBamEeM pa3Boja ocehaja paBHOTEKE W CaBIAJAHOCTH CIIOKEHHUJUX BEXKOW y muahum
y3pacHUM M TaKMHUYapCKUM KaTeropvjama M YKJbYUHMBaWEM Yy caJpkaj TpeHuHra, ouhe
yHanpehen peneproap BexOu. Ha mpencrojehmm Ttakmuuemnma he y3ajaMHO ca cMEHOM
re’epanuja, Johu 1 10 OYeKMBaHUX MPOMEHA, IITO HAKHAJHO UMATH yTUIaja U Ha MOjeIuHE
cermente [IpaBmiHMKA OleHUBama, a CBe y IWJbY yHampehema paszBoja, Kako >KEHCKE
CMOPTCKE TMMHACTUKE, TaKO U IMOjeIMHAYHMX TaKMUYApCKUX JAUCIUILUIMHA U oMoryhaBama
aJleKBaTHUje TIPOIIEHE H3BOhema TaKMHUYapCKOI cacTaBa, KoOja C€ CIPOBOAU IyTeM
CyOjeKTMBHOT OICHMBamka Cyauja, Ha 0a3u 00jekTBHUX, [IpaBUIHHMKOM YyHampen

ne(UHUCAHUX KPUTEPHjyMa.
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8.13 YTuuaj antponomerpuje Ha ycnex y Be:xkOamwy Ha rpeau

VY tabenu 46 mpukazaHa je moBe3aHOCT u3Mel)y KpUTepHujcke Bapujabie — KOHAuyHA
OlleHa Ha Tpead M CeTa NPEAUKTOPCKUX Bapujabiau, Koju je uumHwio 12 Bapujadbmu

AHTPOIIOMETpH]E.

Ta6esa 44. [TapameTpu perpecHoHe aHATU3€e Y JTATCHTHOM IIPOCTOPY aHTPOIIOMETPH]jE U

KOCE
Model ) ) ) Std. Error of
R R Adjusted R ) F p
the Estimate
1 .635 403 216 1.48 2.15 .042

R - KOe(QHIMjCHT MYIITHILIE Kopenalmje, R2 — KoepHIMjeHT IeTepMUHALMje MyaTHILIe Kopenaunje, Adjusted R>-
KOPHI'OBaHHU KOe(UIUjeHT AeTepMUHaIHje MyITHinie kopenanyje, Std. Error of the Estimate.- crangapina rpemka
nporrose, F - BpenHoct F Tecta KojuM ce TecTupa 3Ha4ajHOCT MPEIUKTOPCKOT CKyIla Ha KpUTEPHjyMCKY Bapujadimy, P -
HUBO 3HAYajHOCTU KoeulMjeHTa MynTHILIe Kopenanuje, [Ipenukropu: SSRV, ANDR, AUTM, AINV, ADUR, ASRA,
ADUS, ABMI, ADUN, ASKU, AMAS, AVIS

Ha ocnoBy koedunujenta mynture kopenanuje (R), koju y uznocu .635, moxe ce
KOHCTaTOBAaTH jaka Be3a u3Mely AMHaMUYKe paBHOTEKE M KpPUTEPUJYMCKE Bapujadie,
KOHauHe olleHe Ha rpeau. [IpemMa BpeqHOCTH KBajpaTa MYITHIUIE KOpenaluje, KOju U3HOCH
403, MOXe Ce 3aKJbYYHTH JIa CHCTEM NPEIUKTOPCKUX Bapujabim objammasa 40.37 yKymnHe
BapHWjaHce, JOK je octarak on 59.7% mon yrumnajeM HeoOjamrmeHUX QakTopa. YTHIIA]
cucreMa MpeIuKTOPCKUX BapHjadiaM CTAaTUCTUYKM 3HAYajHO YTHYE Ha KPUTEPUjYMCKY
Bapujabily — KOHauHy OLIEHY Ha TaKMHUYeHY Ha HUBOY P<.05, mehyTum, HU jeaHa Bapujabia
HE JIONPUHOCH CTAaTHCTUYKK 3HAYajHO OBOM yTHIIAj]y (BpeaHocT p, Tabemna 44).

Kochanowicz u cap. (2013) cy Ha y30pky ruMHacTH4apa y3pacta ox 9 go 12 roguna
WCIHUTUBAIM YTHIA] MOP(DOJIOMIKUX KAapaKTEPUCTHUKA MMPUMEHOM pErpecuoHe aHaiu3e, Kako
Ou ce yTBpAMO AONPUHOC PA3THMUUTHX MOP(OJIOMIKUX KApaKTEpUCTHKA HA HUBO TEXHHUYKE
MIPUNIPEMJbEHOCTH TUMHACTHUYapa y3pacta 9-12 roamHa, OXHOCHO pe3ynTar BumieOoja. Y
MPBO] aHANW3W yTULA] je yTBpheH Kkoa BapujalbiM TeJecHa BHCHHA, Maca Tella, UHACKC
TeslecHe Mace 1 PoXpepoB MHJEKC, ca YKYITHO 00jalllleHOM BapHujaHcoM o1 45% y y3pacHoj
Kateropuju o 9 roguHa (R2:.45, p<.01). Bpennoct R? HUje Ouna 3HAYajHa y JIPYyTUM
y3pacauM kareropujama (0.15-0.27). ¥V npyroj aHanmusm mpuUMEmEHE Cy Bapujadiie nyKuHa
JOWET eKCTPEMHTETA, JY)KWHA TOPHEr eKCTPEMHUTETa, MIUPUHA paMeHa, IIMPHHA KYyKOBa U

MHJIEKC paMeHa M KykoBa. Kao mpeaukTopu, oBe Bapujabiie cy oOujacHHIIC 3HAYajHY
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BapHjaHCy ycrexa y BUIe00jy KoJ Aedaka y3pacta 11 roguna (R2:0.59, p <.01) u 12 roguna

(R2 = .56, p <.01). Bpennoctu R? (0, 24 - 0.38) Hucy Owmie 3Ha4YajHE KO APYIHX Y3PaCHHUX
Kareropuja. Mlako cy ayTopu IOLUIM A0 3HAYAjHUX PE3YIITa, BEIUKA 3aMepKa OBOM pajly jecTe

IITO HE HaBoJe OpOj UCITUTAHUKA TI0 KaTeropujama.

Tabesa 45. [Tapuujanau moka3aresbu perpecHje MpeIuKTOPCKOT CeTa U KpUTEpHja -

KOCE
HecrangapausoBanu CraHaapan3oBanu
Model Koe(UuIHUjeHTH Koe(UIHjeHTH t p
B Std. Error Beta

(Constant) 56.588 106.454 532 598
AMAS -.235 459 -1.143 -512 612
1 AVIS -.272 .700 -1.685 -388  .700
ABMI 1.069 1.081 1.034 989 330
AUTM -.192 .096 -.382 -2.007  .052
ADUR 126 .096 372 1.302 .201
ADUS -.337 224 -.335 -1.507 141
ADUN 575 1.273 1.992 452 654
AINV -.639 1.871 -747 -342 735
ASRA 1.605 1.119 2.143 1434 160
ASKU -1.697 1.374 -2.514 -1.235 225
ANDR -28.119 26.042 -1.447 -1.080 .288

Jlerenna: [IpequKTOPCKH CET a aHTPOTIOMETPH]CKUX BapHjadu: 3aBucHa Bapujadbna: KOCE — koHauna onieHa Ha

TakKMUYCHY

Ha ycnemHocT u3Bohema W MocTH3ama ycrexa y pa3dduTHM CIIOPTOBHMA, MOTY
UMaTH yTUIA] pa3auyuTe Bapujalie, Kao IITO cy MOpP(dOJIOIIKE KapaKTepUCTHKE,
(GyHKIMOHATHE KapaKTepUCTHKE, aJanTaluje Ha CHenu(UUHOCTH TPEHHWHTa, pa3Boj
Pa3IMYUTUX MOTOPHUYKHUX CHOCOOHOCTH Kao M MeHTanHux BemTHHa (Kochanowicz u cap.,
2013). IloBezanoct um3mehy MOp(hOIOMIKHX KapaKTEPHCTHKAa W edeKkata TPEHHHra KOJI
rMMHacTHyapa noTBpheHa je y BenukoMm Opojy cryauja (Jaworski, Tchorzewski, Bujas,
Smreczak, 2010; Karniewicz, Sawczyn, Kochanowicz et al., 2013). Ctyauje cy noTBpauie u
na cy y mopehemy ca KOHTPOJIHOM TpyIiOM, THMHACTHYapW HIDKET pacTa M H3Pa3uTo
aTyieTcke rpale, mTo je mocienuua cenekuuje. Heonxonan je Behu Opoj uctpaxuBama Koju

UCTHTYje YTHUIQ] MOJeJUHMX MOP(OJOMIKUX KapaKTepUCTUKa M MOTYNHOCTH NOCTH3ama
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BPXYHCKHUX pe3yiTara, Kao y BHIEOO0]y, TaKO U 3a CBaKy crpaBy. OBaKBU MOJAIU JOIPUHOCE

yHanpehewy THMMHACTUYKOT TPEHMHra M HCIUTUBaKy WHIMBUIYATHUX MPEAUCIIO3UIN]a

rUMHacTUyapa.

8.14 YTunaj ekCIJIO3UBHE CHAre HOTY Ha ycIeX Y Be;kOamy Ha rpeau

VY Tabenu 46 je mpuKazaH yTWIA] BapujabIu CHAare HOTY Ha ycCleX y BexkOamy Ha
rpeau. Kako je p>.01 mMoxke ce 3aKJby4uTH J1a HE MOCTOjU CTATUCTUYKHM 3HAuYajaH YTHIIA]

HaBCICHUX Baija6nH Ha YCIICHIHOCT Yy Be>1<6aH>y Ha I'pean KOIA '’MMHATCTHYAPKH y3pacTa 8-

13 roguHa.
Tabena 46. [lapameTpu perpecuone aHaianse
Model ) ) ) Std. Error of
R R Adjusted R ) F p
the Estimate
1 416 173 -.001 1.68 .993 457

R-koedunujent Mmyntumie kopenaiumje, R2 —koeduimjeHt nerepmMuHanyje Mmyaturuie kopenanuje, Adjusted R Square-
KOpPHUIOBaHU Koe(UIIMjeHT JeTepMuHaryje My atuinie kopenauuje, Std. Error of the Estimate.-cTannapana rpemika nporsose,
F-Bpeanoct F Tecta KOjuM ce TeCTHpa 3HAYajHOCT MPEJUKTOPCKOT CKYIa Ha KPHTEPHjYMCKY BapHjadity, p- HUBO
3HAYajHOCTH KoeduijeHta Myntuinie kopenanuje; [penukropu: ZNTS, ZVIS, ZPTT, SNTS, DPTT, SNKG, ZNKG, SVIS

BepTukamHu CKOK je HMHTErpajlHa KOMITIOHEHTa YCIeXa y MHOTUM CIHOPTOBHMA.
MaxkcrManHa BUCHMHA CKOKa ce Takol)e KOpHCTH Kao BaXkaH MapameTap NpU Mepewmy CHare
nokperta (Caruso et al., 2012). 'umHacTH4apke U3BOJIE pa3IMYUTE CKOKOBE Y CACTaBUMa, Kao
IiecHe BexOe, KOJ KOjUX je BHCHHA CKOKa jellaH o] OMTHUX (akTopa MpH NpU3HABabY
BexOe ol cTpaHe D cyaujckor maHena, a rpelike y BUCHUHHU, OJJHOCHO HEJIOBOJbHA BHUCHHA
npu u3Bohewy oBux BexOu ce cankuuonume ca 0.1, 0.3 unmu 0.5 Gonma, on crpane E
CyAMjcKor maHena. BucuHa akpoOaTckux eneMeHaTta Ha Tpenu, Takohe 3aBHCH Of cHare
JOBUX EKCTPEMUTETA, ope OpojHUX (aKTOpa KOjU YTHUY Ha IPABHIIHO U3BOhEHeE.

Kana ce 3amax pykama ykJbydu y u3BOheme CKOKa J0ja3u 10 MOOOJbIIaka BUCHHE
LEHTpa TEXUIITa Tela M Op3MHEe BEepTHUKaJIHE KOMIIOHEHTEe ojpa3a. BucuHa ckoka ce
noBehaBa m3mely 17.4 - 21.3 % (Caruso et al., 2012). Uctu ayropu HaBoje yak ceaam
CTy/AHja Koje ce OaBe OBUM IMPOOJIEMOM, i Cy CBa UCTpakMBamba 00yXBaTHUJIa UCITUTAHUKE
MYLIKOT I10J1a, 112 YTOPHU HaBOJE J]a Cy HEONXOHA J10laTHA UCTPAKUBabha Ha HCIUTAHUIMMA

eHcKor mona. [{use oBe cTyauje O1o je yTBpAUTH KaKO aHTPOMOMETPHUja U TTOJT UCITUTAHUKA
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yTUYy Ha 3aMax pykKama KOJi BUCHHE BEPTHUKAJIHOI CKOKa KoJA 43 umcnuTaHuka MyHkor u 32

ucnuranuie skeHckor moja. Floria & Harrison (2013) ucrpakyjy edekre y3pacta Ha
Kopumheme 3amMaxa pykama KOJ MCIHTaHUIIA *KeHcKor nmoina (36 aeBojunna u 20 oxpaciux
KeHa). AHajH3a MojaTaka je Imokasaja Jia 3aMax pykama rmoBehaBa BHCHHY CKOKa Kao o0e
rpyme, anu je Behu kox aere Hero koj oapaciux (22.6% u 18.7% penom; p < .05). Pesynratu
Cy TOKa3alnu Ja Jera ymejy Oosbe Ja MCKOPUCTE MPEJHOCTH 3aMaxa pykamMa KOJ M Ha
pa3nuunTe HaYMHE: Jiela cy noehasa BUCHHY CKOKa rmoBehameM BUCHHE MPUIMKOM 0]Ipa3a,
a oJlpacie UcnuTaHuIe nmosehamem BucuHe seta. OBaKBa HCTpAXHBaWka Cy 3HaYajHA, AlU j€
HEOITXOJHO YTBPAMTH MEXaHHM3ME 3aMaxa M HHXOB YTUIA] HA H3BOhCHE elieMeHaTa moMohy
KMHEMAaTHYKEe aHalin3e, Kako OW ce JONPHHENIO0 YKIIamarmy Tpellaka MPHIUKOM H3BOhema
aKpoOaTCKUX M TUIECHHX eJIeMeHaTa, KO/ KOjUX je€ BUCHHA TEXHINTA MPUINKOM HU3BOhema o1

MPECYAHOT 3HaYaja 3a yCIeX.

Kon rumuaactryapku y3pacra og 9 no 13 roamna HUje mocrojana moBe3aHocT u3melhy
BapujaliIM eKCIUIO3MBHE CHAre HOTY U YCHEIIHOCTH Ha IPEN, ITO CE MOKE 00jaCHUTH THME
JIa TUMHacTHYapke Miahux y3pacHMX Kareropmuja, HM3BOAe Mamu Opoj eneMeHara ca
CKOKOBHMMA, Ha IITa yKa3yje W HIDKA IOJIa3Ha OIleHa HhHMXOBHUX CacTaBa Ha rpean. AHAIH30M
BeXOM 3akibydyjeMo jaa Behum Opoj rMMHacTHU4YapKH OBOI y3pacTa HU3BOAM akKpoOaTcke
enieMeHTe 0e3 (haze jera u ca ynmopoMm pykama, YUMe ce UCIyHaBa caMo CHelu(pUYHH 3aXTEB
3a aKpoOaTCKUM €JEeMEHTHMa Yy pa3iuuuTHM npaBiuma. Tpenepu o0e30elyjy curypHoct
u3BOhema elneMeHTHMa KOjU HHUCY 3aXTeBHM M KOjU he Tek Ja/boM HaJrpaamoM 00e30euTH

Behe mosia3He oreHe y cTapujuM Kateropujama.

Bradshaw & Le Rossignol (2002) cy Ha y30pky ox 20 rUMHAaCTHYapKH HAITMOHATHOT
paHra TaKMHYEHa, y3pacTa oA 10 14 roamHa, UCTPAKUBAIN YTUIA] AaHTPOITOMETPHjCKHUX H
MOTOPUYKHUX Bapujabiu Ha W3BOhEHE MPECKOKA U eJIeMEHaTa Ha MapTepy, BUCOKUX TEKUHA.
'mMHacTHYapKe Cy WM3BOJIWIIE TMOCKOK y CTaBy y YHopy, Kao W pa3iu4uTe CKOoKoBe (Squat
jumps — SJ, countermovement jump — CMJ, broad jumps — BJ). Aarporomerpujcke Mepe cy
o0yXBaTHJIE TEJIECHY TEKHHY U Macy M JY)KHHE eKCTPEeMHUTETa. 3a J00Hjarhe KHHEMaTHIKUX
napamerapa kKopuirheH je nporpam 3a Bujaeo aHanuzy - Video Expert II, kojum cy nobujene
XOpHU30HTAIHA M BepTHKajHa Op3uHa MPHIMKOM ofpa3a. Perpecuonom aHanu3oM yTBpheHO
je na HajBehm yTHWIla] Ha TPEIUKIM]Y OLIEHE Ha MapTepy M MPECKOKY MMajy y3pact, Op3uHa

Tal BpEME O MIPUIIUKOM ,,ITOCKOK TaB : TOpH KJbVUWIN [
3ajeTa eMe oJpas3a 0 OCKOKa“ y cTa 0 AyTtopu cy 3a ace
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moMohy aHTpPOTIOMETPHjCKUX Mepa, Kao U Bapujadym Op3uHE U CHare Mory UIAeHTU(UKOBATH

CIIOCOOHOCTH 32 M3BONEHE CIIOKEHMX aKpOOATCKUX BEKOW M MPECKOKA, KOJH MOTY OWUTH OJ
3Hauaja TPeHepuMa y Iu3ajHupamy U mnpahemy TPEHUHT Iporpama, Kako Ou ce TajeHaT
TUMHACTUYapKH y TIOTIYHOCTH pa3Buo. JloJaTHa ucTpakuBama Ou Tpebayo na ykbyde Behu

Opoj PEANKTOPCKUX Bapujabiu 3a aeHTU(DHUKAIN]Y TaJIeHaTa Ha TTapTepy U MPECKOKY.

8.15 Paznnke y paBHOTe kM U3Mel)y rHMHACTHYAPKHM IBe Y3pacHe

KaTreropuje

Y rabemu 47 mnpukazaHe cy pasnuke wu3Mmel)ly Bapujabiam  paBHOTEXE KOJ
rumuactryapku | u 11 y3pacue kareropuje. CTaTUCTHUYKY 3HAYajHA pa3iiuKa Ha HUBOY p < .05
yrBphena je xoxn Bapujabnu: SSSU, SSSB, SDOU, SD20, SD2Z u YLLN. Pa3znuke cy
yTBpl)eHe Ha TeCTOBMMA crenu(ruHe PaBHOTEXKE, KA0 U Ha JEJHOM TECTy J0XBara (JI0XBaT
JIEBOM HOTOM JieBO-Ha3aa). OBakBH pe3yiTaTd yKaszyjy Ja TaKMHYapKe CTapuje y3pacHe
KaTeropuje MOCTHXKY O0Jbe pe3yiTare Ha TECTOBHMA PAaBHOTEXE, HEro Off TMMHACTHYAPKH
miahe y3pacHe kateropuje. Moxke ce mpeTIoCTaBUTH J1a Cy OBE pa3lIMKe MOCIequIa dyxKer
TPEHAKHOT HCKYCTBA, Ka0 M YHMICHHUIIE J]a CTapHje KaTeropuje TMMHACTUYApKU Y CBOJUM

cacTaBMMa Ha I'peil U3BOJIE CII0KEHU]€ BEXKOeE.

Tabena 47. T-Tect 3a jelHAKOCT APUTMETUYKUX CPEAMHA

Bap. t p
BESS 1.690 .098
SSRV -1.446 .155
SSSuU -3.770 .000
SSSB -3.598 .001
SDOU -3.954 .000
SD20 -2.561 014
SD2z -2.403 .020
YDN 1.101 277
YDDN -1.589 119
YDLN -1.016 .315
YLN .362 719
YLLN -2.065 .045
YLND -1.305 199
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Pesynratu ananmuse pasnimka HE MOTY OMTH T'eHEpalM30BaHM Ha CBE KaTeropwuje

T'MMHACTUYapPKH, jep Ce YecTo JellaBa, MoceOHO Ha BEIMKUM, MEl)yHPOJIHUM TaKMUYCHUMA,
Jla THMHACTUYApKE jYHHOPCKE KaTeropHje M3BOJIE CIOKEHH]E €JIEeMEHTE M TOCTHXY 00Jbe

pesyJnrare y 0JJHOCY Ha CEHUOPCKY KaTeropujy.

YTBpheHo je ma mOoCTOju CTAaTUCTUYKH 3HAYajHAa pasnuka usmel)y kareropuja, Ha
TECTOBUMA KOJH 3aXTEBajy OJIpXKaBame paBHOTEXE y cTaBy y ynopy (SSSU, SSSB). V oBum
TECTOBUMA, Ka0 U KOJI U3BOl)erbHa MOMEHYTUX TUMHACTUYKHX BEXKOH, OJ1 IPECyTHE BAXKHOCTH
je TmocTaBibamke PyKy Ha Tpelu, Kako Ou ce craB ofpxao mTo ayxe. Kao m xom ocrammx
aKpoOaTCKUX BE)KOM, HAYMH IMOCTaBJbarba MIaKa je Of] MPECyTHE BaXKHCTH, a THMHACTUYAPKE
mirahux Kareropuja Hemajy JOBOJBHO MCKYCTBA. 300T CMameHe MOBPIIMHE OCIOHIIA, TIOCTOje
TPH HauWHA: TIOCTaBJbALE IAKA jEJHE JO Jpyre, MOCTaBJbamkbe jEJHE HCIpPEN Ipyre u
MOCTaBJbahe jelaHe mpeko apyre. [IpBu cimydaj je HajedukacHuju, melhyrum, wmitahe
rHMHAcTHYapKe 300T cTpaxa Mory m30eraBaTu OBaj HaYMH NOCTaBJbama Imaka. Kom mpyra
JIBa HAYMHA, HEOIXO/IHA j€ CaBpIICHA KOHTPOJIA U PABHOTEKE, jep WHAUE JI0JIa3H IO POTAIlH]je
y pamMeHoM 3100y, IMOIITO pyKe HHCY TMapaliejiHe, Na THME W JIO IPaBJbCHa BEITUKUX

rpelaka.

VY nopehewy ca komapkammnama u (yndanepkama, ruMHacTHyapke cy Ha BESS
TECTy TOCTHUTIIE 00Jbe pe3yiTaTe y oaHocy Ha (yndanepke W HHje OWIO CTAaTHCTHYKH
3HauajHe pasnuke y nopehemy ca xomapkammnama (Bressel et al.,, 2007). V nunamuukoj
paBHOTEXXKM HHUje Owio paznuke wu3Mmel)y rumMHacTU4apku M Qyadanepku. Ayropu cCy
3aKJbYYWIM Jla C€ 3HayajHe DPa3IMKe y OJHOCY Ha CHOPTCKY aKTHMBHOCT MOTY JaBUTH Y
3aBHCHOCTH O] CEH30MOTOpPHHUX HM3a30Ba KOJU Cy cnenuuYHM 3a CBaKW o] criopTtoBa. Ha
puMep, TMMHACTHYapKe 4YecTo yBexkOaBajy craBoBe, cnuuyHe oHuma Ha BESS tecty. 3aro
TMMHAcCTHYapKe pa3BUjajy CyNEepHOpHHjE CTpaTeruje oJp’KaBamba PaBHOTEXE, Kao IITO CY
MaJie IpOMEeHe y To3MIrjama 3r1000Ba.

Huje nmponaheno Hu jemHO MCTpakuBame Koje yrnopehyje paBHOTE)KY TrHMHAcTHYapa
paznuuuTor HMBOoa TakMmuuewa. Hrysomallis (2011) naBogm Benuku Opoj HCTpakuBamba
PaBHOTEXKE Y KOjUMa ce€ BPXYHCKHU CIIOPTUCTH yropelyjy ca oHuMa KOju ce€ UCTUM CIIOPTOM
0aBe Ha HAIMOHAIHOM WJIM PEKPEeaTUBHOM HUBOY. MHTepHAaLMOHAIHMU CIIOPTCHCTU KOJHU Ce

TaKMHUYE y CTpEJhallITBY UMa]y 00JbYy CTAaTHUKYy PAaBHOTEXKY y mopehemy ca oHMMa KOju ce
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TaKMHWUYC Ha HAOWMOHAJIHOM HHUBOY, JOK CY OHH 0ospH y nopebeH,y ca Mmo4Ye€THuguMa y OBOM

cnopty (p <.01) (Aalto et al., 1990).

TpeHa)xHO MCKYCTBO yTHYE HA CYNIEPHOPHU]Y KOOPIUHAILIN]Y, CHATY U OOMM IOKpETa,
KOjU MOTY YTHLIaTH 1 Ha 00Jb€ pe3yiTaTe Ha TECTOBUMA PABHOTEXKE.

Y Tabenmu 50 mpukazaHe Ccy pa3MKe Yy Bapujabiama aHTpPONOMETpuje Hu3Mehy
rumHactiuapku [ u Il kareropmje. Y3pacHe KapakTEpHCTHKE YCIOBHJE Cy Ja IMOCTOjU
CTaTUCTHYKHU 3HayajHa pasnuka y TenecHoj Bucuau (.000), nyxunu vore (.001), macu Tena
(.000) u O6azamnom Merabonuzmy (.000). OBakBHM pe3yinTaTd Cy OYEKHMBAHH, IOLITO CYy
ruMHacTHuapke miahe yspacHe karteropwuje, y3pacta 8 no 10 roamna, cnanajy y y3pacHy
KaTeropujy Miaju IIKOJCKH y3pacT, JIOK Cy OHE CTapHje y3pacHe KaTeropuje, y rpymnu
npeanyoepTeT, Kojy KapakTepuiie yOp3aHu pacT U pa3Boj.

Claessens et al. (1991) aucy nponanum pasznuke u3Mel)y ruMHacTU4apa U KOHTPOJIHE
rpyrne UCIUTAaHUKa, KOJ Bapujabiau JyKHHE NOWBUX M TOPHHUX EKCTPEMHUTETa y OJAHOCY Ha

OCTaJIC CCIMCHTC TCJIA.

Ta6ena 48. T-TecT 3a jeIHAKOCT ApUTMETHYKHUX CpeIUHA Bapujaldial aHTPOIIOMETpH]e

Bap. t p
AVIS -6.322 .000
ADUR -6.210 .000
ADUS -5.458 .000
ADSD -3.935 .000
ADUN -5.850 .000
AINU 570 572
ASRA -4.624 .000
ASKU -3.844 .000
ANDR .608 .546
AMAS -5.416 .000
ABMI -3.253 .002
AUTM 1.242 221

Kochanowicz et al. (2013) cy wucTpakuBanu pasiauke Yy MOPQOJIOLIKUM
KapakTepUCTHKaMa KOJ TMMHacTH4apa y3pacra 9 - 12 roguna. M3mely rpyna Huje yodeHa
CTaTUCTMYHM 3HayajHa paswivKa y TelecHO] BuchHA. Pasznmuka usmely MHUHMManHe U

MaKCHUMaJTHE TeJIeCHEe BUCHHE KOJI TMMHACTUYapKH y3pacTa 9 ronuna, 6una je yak 19.5 cm.
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VY Tabenu 49 npukazanu cy pe3yatatu T-Tecta 3a Majie HE3aBHCHE Y30pKe, KO

BapvjaldiaM YCHEIIHOCTH Ha rpead. He mocToju cTaTUCTHYKM 3HAYajHa pa3iuka usMmehy
ITMMHACTHYapKH JIBE y3pacHe Kareropuje Ha HuUBOy p<.01 y mosa3Hoj OIEHHM MU OIICHU 32
uzBoheme m3Mehy kareropuja. [1ocToju CTaTUCTUYKU 3HAYAjHA PA3IMKA Y KOHAYHO] OIECHU

MIOCTUTHYTO] HA TAKMHUUCHY.

Ta6ena 49. T-TecT 3a jeIHAKOCT APUTMETHYKHUX CpEIUHA

Bap. t p
DOCE -1.623 112
EOCE -6.210 .056
KOCE -5.458 .018
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9 3AK/bYYAK

Xencka cmoprcka THMHACTHMKa C€ CTalHO pa3BUja M MeEHba, KpPOo3 H3MEHE
npaBwiHuKa CBeTcke rUMHAacTUUKe (enepanuje. Heonxonna cy uctpaxuBama U3 00JaCTH
TMMHACTHKE Kako OW ce ce yHanpeamo I’MMHACTHYKU TPEHUHT M (PaKTOpu ycrexa Ha CBaKoj
OJI CTIpaBa FTMMHACTHYKOT BUIIE00ja.

Y oBOM HCTpakuBamy je ydecTBOBano 47 ruMHacTHYapku y3pacta 8-13 ronuHa,
TaKMHYapKd Ha WHTEPHAIMOHATHOM TYPHUPY Y HAIllOj 3€MJbH, Ca LUJbEM C€ YTBPIU
paBHOTEXa Kao (hakTop ycrexa y BexxOamy Ha Tpeu; JOMPUHOC BapHjadiid aHTPOIIOMETPH]E
¥ CKCIUIO3MBHE CHare HOT'Yy Ha CIIOCOOHOCT PaBHOTEXKE, KA0 W PE3NIUKE KOje ce jaBihajy
u3mely y3pacHux kateropuja, Koja uzadpanux Bapujadnu. CBH TECTOBH PaBHOTEKE MOTY CE
MPUMEHUTH U Yy TPEHAXXHOM TMpoliecy, 0e3 A0JaTHUX MaTepHjalHUX CpeACcTaBa, a paau
NepUOINYHOT Tipahea 0Be MOTOPHUYKE CIOCOOHOCTH | JJaJbET HAIIPEI0BAbA.

Ha Ttemespy rimaBHUX pe3yniTaTa OBOI HCTpaXMBamka M HBUXOBOT yrmopehuBama ca
pesyiaTatumMa HCTpakMBama JApPYTUX ayTopa Yy OBOj O0JIacTH, W3BeleHH cy ciuenehu
3aKJbYUIIH:

Xwunore3a X; (OQuekyje ce eumeOumMeH3uOHAIHU MOOe]l CHPYKHYpe PAGHOMeNCe
KOO 2umMHACMUYapKu) ce IpUxBata, jep ¢y (HakTOpCKOM aHaIM30M J0OHjeHa TpH (akTopa
paBHOTEXKE KO TUMHACTUYApKHU y3pacTta 8-13 romuHa: DakTop OMIITE CTATUYKE PABHOTEKE,
(dakTop omIITe TUHAMUYKE paBHOTEXE M (pakTop crneunduyHe (TMMHACTUYKE) PaBHOTEXKE.
N3mely oBux ¢akTopa HHje MOCTOjasla CTATUCTUYKM 3HaYajHa Kopenaluja, ITo NOTBphyjy u
pe3yiaTaTH paHUjUX UCTPaKHUBarma U3 00JacTu paBHOTExe. DakTop crenuPuIHe PaBHOTEKE

rMa HajBehu yTHIIa] Ha IOCTU3alkEe ycIlexa Ha FPe/u.

Xwunoresa Xy (Ilocmoje 3nauajue penayuje pasnomesxice ca ycnexom y useolervy
6excOu Ha zcpedu) ce NETUMHUYHO TPUXBATa, MPUXBATAKHEM WU OI0aIMBambeM MOMOhHUX

XHIIOTE3a, U3BCACHUX M3 XUIIOTC3C Xo.

ITomohna xunoresa X1 (Ilocmoje 3nauajue penrauuje cmamuuke pagnomesice ca
ycnexom y uzeolemy eexcou Ha 2pedu) ce TIpUxBara, jep je mpoHalleHa CTATUCTUUKH
3HaYajHa TOBE3aHOCT m3Mel)y Bapwjabiin ycrexa Ha Tpeau W Bapujadiid OIIITE CTaTUYKE

paBHOTexke. CTaTUCTHYKM 3HayajHAa Kopelalpja TocTojaia je | u3Mehy pesynraTa
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crenuguyHe CTaTHYKE PaBHOTEXKE U ycliexa Ha Ipelu, TJe ce Kopenauuje kpehy uzmely .296

u .486.

ITomohna xumnore3za Xy, (Ilocmoje 3nauajue penauyuje ounamuuxke pasHomedice ca
ycnexom y uzeolemwy cacmasa Ha cpedu) ce NEIMMHYHO TIPUXBaTa, jep HUje mnponaleHa
CTaTUCTHYKHU 3Ha4ajHa MmoBe3aHocT u3Mmely ycmexa Ha rpeau u BehmHe Bapujabmu Tecra 3a
MPOLIEHY OIIITEe AMHAMHUYKE paBHOTEke. [1ocTOju cTaTUCTHUKM 3Ha4yajHA MOBE3aHOCT CaMo
KOJ| 1oxBata fecHoM Hampel. [Iponaljena je 3HayajHa moBe3aHocT u3Mel)y ycrexa Ha rpeau u
CHeM(pUIHAX TECTOBA JMHAMUYKE paBHOTEeke (3 Bapujabie), umja ce mome3aHocT kpehe
m3mehy .321 mo .653. OBakBu pe3ynTaTd yKa3yjy Ha YUBCHUILY J1a PaBHOTEKY KOT
rUMHAcTUYapku Miahux y3pacHUX KaTeropuja Tpeba TectupaTH mnomMehy crernupuIHux

TECTOBA 3a TUMHACTHU4Yape.

X3 (Ilocmoju 3nauajan ymuuaj pasnomesice Ha ycnex y useoljemwy cacmaea Ha
2pedu) ce NENMMHUYHO IMPHUXBaTa, Ka0 LITO CE M OYCKYje, HAKOH pe3yjiraTa Kopeiaiuja

n3mMelyy Bapujabin, 100MjeHUX IPETXOAHOM CTATUCTHYKOM 00paioM.

X3.1 (Ilocmoju 3nauajan ymuuaj cmamuuke pasnomedgce Ha ycnex y uszeoljersy
cacmaea Ha 2pedu) ce€ TIPHUXBaTa, je€p j€ PErpPEeCHMOHOM aHAJU30M YTBPHEHO /a CHUCTEM
MPEJUKTOPCKUX BapHjaliid CTaTUYKE PaBHOTEX e MMa 3HayajaH YTHIA] Ha OCTU3AkE ycrexa
Ha rpeau, Ha HUBOY P<.01, mpu yemy HajBehu yTuIaj MMa Bapujadna cnenuduyHe cTaTHUKe

paBHOTEX)E — SSSB.

X3.2 (ITocmoju 3nauajan ymuyaj ounamuuke pasnomedsice Ha ycnex y usgeoljery
cacmaea Ha 2pedu) ce TPHUXBaTa, jep j€ PErpecCHOHOM aHaJW30M YTBphEHO Ja CUCTEM
MPEIUKTOPCKUX Bapujadiau OUHAMHYKE paBHOTEXKE HMa 3HAdajaH YTUIA) HAa yclex Yy
BexOamy Ha TpelH, ca BHCOKMM IPOLEHTOM OO0jallllbeHOT BapHjaOWINTEeTa, HpU UYeMy

HajBehu ytunaj nma Bapujabna SD2Z, 3a npoueny cnenuduyuHe TUHAMUYKE PaBHOTEXE.

X33 (Illocmoju 3nauajan ymuuaj anmponomempujcKux eapujaéiau na ycnex y
uzeoherwy cacmaea Ha c2pedu) ce TIpUXBaTa, jep IOCTOJH 3HaYajaH yTHIA]
AHTPOIIOMETPHjCKUX Bapvjabii Ha TIIOCTH3alke ycnexa Ha rpead Ha HuBoy pP<.05.

[TojenuHayHu JOMPUHOC CBAaKe Bapujadiie HUje CTATUCTHYKY 3HAYajaH.
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X34 (Ilocmoju 3nauajan ymuuaj cnaze O0omux exkcmpemumema HA YCHex y

uzeohemwy cacmaea na zpeou) ce ondailyje, jep He MOCTOJH CTATUCTUYKM 3HAYajaH yTHIIA]
Bapujabiii eKCIUIO3UBHE CHAre HOT'Y Ha yCIex y BexxOamy Ha rpeau, Ha HuBoy p<.01. OBakBu
pe3yaTatd MOTy OWTH TOCIeAMIIa KOHCTPYKIMjE€ cacTaBa MJIAJWX TMMHATHYapKH, TIe ce
TEXH J1a ce Cren(pUIHN 3aXTEBH Ha CIPAaBH HUCITYHE U3BOhCHEM jeTHOCTAaBHUX BEXOH, KOJU
HE 3aXTEeBajy €KCILIO3UBHOCT 3a PaslIMKy O]l BexkOU Oe3 ymopa pykama, ca ¢a3om JjeTa, Koje
M3BOJIE THMHATHYapKe CTapujux karteropuja. OOyka CIOXKEHHjUX aKpOOATCKUX BEXOH
MOYUE Y HajpaHHjeM y3pacTy, alh ce KacHHUje YKJbydyjy y cacraBe, 300r pU3WKa O]

rmoBpcaa.
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10 TEOPUJCKA U ITPAKTUYHA BPEJHOCT
NCTPAKUBAIbA

JXeHcka copTcka THMHACTHKA j€ JTO’KUBENA SKCIIaH3M]y MOCIeIbUX JCICHU]ja U CBE
Behu Opoj nmeBojumiia ce jomr y HajpaHujeM y3pacty (3-4 roauHe CTapoCTH) YKJbydyje y
CUCTEeM THMHACTHUYKOT BekOama, KOjU y TOM TIEpUOAY IMOJApa3yMeBajy Wrpy Ha
TUMHACTHYKAM CIipaBamMa y3 MOMOh poauTesha WIM TPEHEepa, a KAacHHje, YKOJIMKO JETe
MOKa3zyje HMHTEepecoBalme U uMa oapeheHe nucnosumyje (ca MeT WM MIECT TOAWHA) U
YKJbYUHBAKkE Y Pa3IMYUTE IIKOJIE TMMHACTHKE. HEOmXomHO je paauTH Ha NMPOMOBHCAMY
MO3UTUBHUX KAPAKTEPUCTHKA TMMHACTUYKOT CIIOpTa, MOCEOHO 3a JICBOJYMIIC, A TaKO M
HarJlaCUTH XapMOHWYAaH pa3Boj Tella M CBUX MOTOPHYKHX CIIOCOOHOCTH BEKOameM Ha
crpaBama, a Kao IITO je Cly4aj Y OBOM HCTPaKHMBamy, Pa3BOj PaBHOTEXKE y BEXOamy Ha

Ipe.Iu.

CrniocoOHOCT ofip)kaBamba PAaBHOTEXKHOT I00XKaja W OJprKaBamba PaBHOTEXE Koja ce
pa3Buja BexxOameM Ha rpeliu joll O] HajpaHujer y3pacrta, iMahe MO3UTHBAH YTUIA] HAa pa3Boj

cnenuduuHe paBHOTEXKE, CMambEemhe Opoja MOBPeIa U MOCTU3AKE pe3yiTaTa Ha OBOj CIIPaBH.

IIpakTH4yHa BpPEAHOCT OBOI MCTPAKUBamba OJHOCH C€ HA TO Jla Cy pe3yJTaTH
UCTpaKMBamwba yKa3zyjy Ha HajBehy NpeAUKTUBHY BPEIHOCT TECTOBA crieU(UYHE PAaBHOTEXKE,
KOJU c€ M3BOJIe Ha TakMHuuapckoj rpeau. IlepumoanuHo mpaheme pas3Boja oBe CIOCOOHOCTH
noMohy mNpeIoKeHnX TeCcTOBa, NMPAaBOBpEMEHO he yka3zaTH Ha NpPEIUCIIO3UIIMje MIiaJux

TUMHACTUYapKH, 32 OCTU3alkE yCIieXxa Ha 0BOj CIIPaBHU.

IlocTu3ame BpXYHCKMX pe3yiaTaTa Ha Tpedu, 3a pas3iuKy OJf OCTaJIMX CIpaBa
TUMHACTUYKOT BHINE00ja, Mame 3aBUCH OJl MaTepHjalIHUX YCJIOBa, jep Ce€ JaKIle MOXKe
noctuhu ucnymweme crnenupUYHNX 3aXTeBa Ha CHpPaBH, KaO0 M TEKHMHCKUX 3axTeBa, Oe3
CKYyIUX MOMONHUX CIpaBa, jaMe 3a JOCKOK M CIMYHUX TpeHakepa. 3a MOCTHU3ame ycrexa
HEOITXO/IHA j€ CIIOCOOHOCT 0O/Ip>KaBara PaBHOTEXKE HA IIPBOM MECTY, IOK TEXHHUYKO H3BOheme
eJleMeHaTa Ma BEeJIMKH TpaHc(ep yuema ca maprepa, ajid ca 3HaTHO MoBehaHUM TeXnHama.
MelyTrm, OHO IITO T0AATHO MOXKE YTHIIATH HA YCIIEX CY MCUXOJIOLIKY acleKTH BexkOama Ha
rpein, OABAXKHOCT W AHKCHO3HOCT KOJI TMMHACTHYapKH, M HHHXOB YTHIA] HA IOCTU3AE

ycnexa. Mako moctoju manu Opoj HCTpakMBama OBOT MpoOJieMa, HEOMXOIHO je YpaauTH
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JAoaaTHa UCTpaKHBaba Ha BeheM Y30PKY HUCIIMTAHUIA, KA0 U THMHACTHUYapKaMa pasjindyuTor

y3pacrta. JeqHa o]l BpEIHOCTH OBOTI HCTPaKMBama je yKa3MBamke Ha CMepHuIe 3a Oyayha
UCTPAXKMBama, Koja he KOPUCTUTH T'MMHACTHYKO)] MPAKCH Yy HAIO] 3€MJBbH, ajau U Oyayhum

UCTPAKUBAKBUMA y OBOj 00JIaCTH.

Pesynratn noOMjeHH OBHM HCTPaXHBAambeM HE MOTY OMTH TeHepallM30BaHH Ha CBE
y3pacTe TUMHACTHYApKH, jep je y UCTPaKUBamky y4eCTBOBAIO 47 THMHACTHYApKH, y3pacra
8-13 roguna. Kako cy ycnex y BexxOamy Ha rpeld MpelcTaBjbajie TpU Bapujadie (mmosiazHa
oneHa, E oreHa u xoHavHa OIleHA) JOOMjeHE OLCHUBAKEM CacTaBa CyIHjCKE KOMHCHjE Ha

TaKMUYEHY, IOCTOje OpojHH (haKTOPH, KOjU TaKohe yTHUy Ha pe3yliTaT, a HeKH OJ1 IhHX CY:

e @dopma TUMHACTHYAPKH — TAKMHUYCHE j€ jJEJHO OJf MOCICABUX Yy TOAUIIHEM
KajeHaapy akuuja I'mmuactuukor case3a Cpbuje (ompxaHo je y neuemOpy), na
HEILTO HU)KU PE3yJITaTh MOTy OMTH HOCIIEUIIA JIOIIe TEMIIUPAaHE CIIopTcKe hopMe;

e [lcuxosomke KapakTepUCTHKE — Kako ce paad O MelyHaponHOM TakMuUewy, a
rMMHAcTHUYapke cy Miaher y3pacra NCHUXOJOMKH (aKTOpU MOTYy MMaTd 3HauyajaH
YTHIIa] HA TIOCTU3ae pa3ysiTara (AaHKCHO3HOCT, MPEACTAPTHO CTAmhE);

e lckycTBO — cTaOMIIHOCT M3BOhEma cacTaBa ce MOCTUKE BEIUKUM OpOjeM TaKMUYEHa
npes myoJauKkoM, na 6poj TaKMHYEHa Ha KOJUM Cy UCIHUTAHULIE YUeCTBOBaje, Takolhe

Moe OUTH (haKTOp OJ1 Kora 3aBHCH yCIeX.
Ha opaOup TectoBa paBHOTEXE YTHLAO je (PMHAHCHJCKM acleKT Tako Aa Ou ce y

OynyhHOCTH TecTUpameM paBHOTEXKE Ha caBpeMeHuM IuiaTdopmama, 00e30eamin

MIPELU3HUJU Pe3yNITaTH.
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Hay4yHu 10npHHOC JOKTOPCKeE AUCEPTAIIHje

Hayuynu nonpuHOC OBOT HCTpaskuBama Oriieaa ce y AeuHucamy TEOPETCKOT MOea
pPaBHOTEXKE Ha TPpenu KOJA MIIAJWX TMMHACTUYApPKH, Ka0 M YTBphUBame yJeina n3adpaHux
BapHujalJin PAaBHOTEKE, AHTPONOMETPUje M CEKCIUIO3MBHE CHAare HOTY KOJ MIIaaux
rUMHacTHYapku. Ha TeMesby OBOr HCTpaxkuBama MOTyhe je CIpOBECTH KBaJIHTETHH]E
MOCTYIIKE [UIAHUPamba, MPOrpaMupama U KOHTPOJIE TPEHAXKHOT Mpolieca Ha rpeay, a Takohe u
nomany he KOpPUCTHTH TpeHepHMa paad TocTH3ama OoJpMX pe3yirata Ha Oyayhum

TaKMUYCHUMA.

OBaKkBO TpPaHCBEP3aJTHO HMCTPAKUBAKE je OJl KOPHCTH, Kako Ou ce y OymyhHoCcTH
MIPOjEKTOBAJIA UCTPAXKHBAKA JOHTUTYTUHAIHOT THIIA, O e()eKTUMA TMMHACTUYKOT TPECHHHTA
Ha PaBHOTEXY W IMOCTU3amke ycmexa y BexOawmwy Ha rpenu. llpernex mocagammux
HCTPAXMBama, KAa0 M pPe3yiaTaTH JOOMjeHH y HCTpaXuBamy, OMhe KOPUCHH Y IUIaHHpamby
Oynyhux ekcriepuMeHara, Kao M y WHHUIHMpamy KOMIUIEKCHUJUX W IIUPUX HUCTPAKUBAKA Y
0BOj oOnactu. Be3a u3aMel)y cnopTckux moBpena M CIOCOOHOCTH PaBHOTEXE JOKa3aHa je y
OpojHUM CTyAHjama, JOK je IOBE3aHOCT H3Mel)y paBHOTEXEe M Yyclexa BeoMa Majo

UCTpaKUBaHA.

OBaj uCTpa)kMBauKM paj je IO CBOJjUM cajpkajuMa M OpraHu3aluju pajaa
OpHUTHHAIaH, a JOOWjeHH PE3yATaTH Cy MOKa3alu Jla ce TECTOBU CIENU(UYIHE CTaTHYKe U
JMHAMUYKE PABHOTEKE TMPENJIOKECHH y HCTPAKUBAIKY, MOTY KOPHUCTUTH Y THMHACTHYKO]
MIPAKCH 3a MEePUOANYHO Mpaheme paBHOTEXKE, ITO JAONPUHOCH MPAKTUYHO] TPUMEHIBUBOCTH

OBOT" UCTPAKUBAKA.
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I'paduxon 13. Juctpudymuja ppekBennuje nmoaaraka sapujadmne SVIS

Histogram
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I'pajuxon 14. luctpubyunja ¢ppexkBeHurje nogaraka Bapujadne ZVIS
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I'paduxon 15. Juctpudyiuja ppekBennuje mogaraka sapujadie AVIS
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I'paduxon 16. Tuctpudyuuja ppexkpenuyje nogaraka sapujadae AMAS

Histogram
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I'paduxon 17. Juctpubynuja ppekBennuje mogaraka sapujadiae BMI

Histogram
&7 . Mean = 1718
Std. Dev. =1.621
M =47
- -
- -
o
(=
@
z
@ i T 1 [ ]
2
w
o
o T r \I H T
14.00 16.00 18.00 20,00 22,00 24.00

AEMI

140



-

[Tpunor 2. CarjiacHOCT 32 y4eCTBOBaH€ Y HCTPAKHBAILY
Jparu Takmuyapu,

3a BpeMe Tpajamka MEMOPHjaTHOT TypHHUpa ,,JIaza Kpctuh u Mapuna [lenaroBuh® o6asuhe ce
TECTHpame 3a JOKTOPCKY TUCEpTalujy MOJ Ha3MBOM ,,PaBHOTEka Kao (akrop ycmexa y

BexOamy Ha rpeu’. YKyIHO Tpajame TecTupama ouhe uzmehy 20 u 30 munyTa.

Bawe yuewhe y 060j cmyouju je 000po6onsno u mosxceme 006umu oa yuecmaeyjeme 0e3
UKaKeux nocieouua. Ako ce oonyuume oa yuecmaeyjeme, moxceme ce nogyhu uz cmyouje y

o0uno0 Kom mpenymky, 6e3 nocieouya.

VKoJIHMKO nMaTe OMIIO KakBa IHTamba Y BE€3U Ca mnpoueaypama Wi UCTpaXKUBAbEM, MOXKCTC

ce oOpaTuTu

Anekcanapu Anexcuh-Besskosuh (+381 63 443 294; axy _gym@yahoo.com)

IIpounTana/o cam rope HaBeZieHe HHPOPMALIKje U IPUXBATaM J1a yYECTBYjEM Y OBOj CTYIH]jH.

Hme cumnacmuuapke Hme mpenepa
' umnacmuuxa opeanuzayuja Lporcasa
Jlamym
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ITpunor 2. Consent for participation in research
Dear participants,

during the memorial competition ,,Laza Krsti¢ and Marica DPzelatovi¢® will be conducted
testing for doctoral dissertation ,,Balance as a success factor on the balance beam®. Total time

of testing will be between 20 and 30 minutes.

Your participation in this study is voluntary; you may decline to participate without
penalty. If you decide to participate, you may withdraw from the study at any time without
penalty.

If you have questions at any time about the study or the procedures, you may contact the
primary investigator

Aleksandra Aleksi¢-Veljkovi¢ (+381 63 443 294; axy gym@yahoo.com)

| have read the above information and agree to participate in this study.

Gymnast’s neme Coach’s name
Gymnastics organization Country
Date
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COKOACKO APYLLTBO -BOJBOAMHA.
% Urmara [laBnaca 2-4, 21000 Hosu Caz, Cp6uja
e Tenepon/dakc: 021/529-568 Mo6. 063/514-803
< M1B:101702545 :

HKupo pauyn: 310-2433-92 NLB Banka
250-2060000175060-60 Eurobank EFG

bpoj:557
Aama: 08. 11. 2012.

T'ocnioha
Anexcanapa Aaexcuh Beskopih

IIpeamer: CaraacHoct 3a Tectupame
ITomrrosana,

Ha Bamy moaGy, xojy cre HAM AOCTABHAHM eAKTPOHCKOM
momroy,  Cokoacko Apymrmso ,Bojpoamma“ Hosm Caa,  kao
OpraHm3aTop MemopujarHor Typrupa ,Aasa Kpcruh m Mapmra
[leaaroBuh®, Aaje Bam caraacsocrt Aa msspmmre Tectupame yuecHuka
TAKMUYERa, 32 IOTpeDe WH3PAAE BANIEr IIPOjEKTA AOKTOPCKE
Aucepranuje ,,PaHOTeRA K20 hakTop ycrexa y Bexbarmwy Ha TpeAn”.

ITopea caraacHoctn oprammsatopa Mopate obesbeamt m
CATAACHOCT OA YYECHHKA TAKMUYEEHA.

C momrroBamem,

3a CA ,,Bojsoanna“
Croprckn AupexTop




Score Sheet for Y Balance Test™ & Limb Length

Athlete Name: Date:
RIGHT Limb Length:
Anterior Anterior
Stance |LEFT Stance| RIGHT
Posterolateral Posteromedial Posteromedial Posterolateral
Left Right Difference
Anterior

Posteromedial

Posterolateral

*** Difference should be less than 4 cm. for return to sport and preparticipation screening ***

Composite Score = [(Anterior + Posteriomedial + Posterolateral ) % 100

(3 x Limb Length )

Composite

Right

Left
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15 BUOTPADPUJIA

Anekcannpa Anexkcuh-BespkoBuh je pohena 27.4.1984. ronune y Humy, rae je 3aBpiimina
OCHOBHY W CpeImy MIKOoJy ca mpocedyHoMm oneHoM 5.00. ITo 3aBpmierky rumuasmje ,,CBetosap
MapkoBuh®, ynucana je cryauje Ha dDakynrery cnopra U GU3HYKOr BacnuTama y Humry (k.
2003/2004. rogune). Jqumiomupana 20. anpura 2007, ca mpocednom omerHoM 9.32. JIoOUTHUK
noBesbe YHHBep3uTera y Hunry, kao HajOopu qumuioMupanu cTyaeHT y mk. 2006/2007. roauHu.
Jyna 2008. ronuHe cTekia cTaTyc UCTpakuBaya-I0KTopaHTa npu MunurapctBy Hayke P. CpOuje
U yKJbydeHa y mpojekat ,,Kynarypa mupa, uaeHtureTd u mehyetHuuku oxHocu y Cpbuju u Ha
bankany y mporiecy eBpouHTerpamuje’.

Jokropcke cryauje Ha PakynTery criopta v (GU3HYKOT BacluTama, yrnucana je 25.2.2008.
rogue. Ox 1.1.2011. ronuHe aHraxoBaHa je Kao UCTpaXKMBad Ha NPOjeKTy MHUHUCTapCTBa HayKe
U TexHonomkor pa3poja PC, nmon Ha3zuBoMm: ,,.buomexannuka ehuKacHOCT BPXYHCKHX CPIICKHX
CIIOpTHUCTA®.

On 1991. ronuHe je wiaH TEMHACTHYKOT KiryOa ,,Hum*, a ox 1998. no 2007. ronune 4iaH
penpesenranuje CpOuje y CIopTCKOj TMMHACTUIM. Y TOKY HaBEIEHOI MepHOoja yuecTBOBajla je
Ha YHuBepsujamama: J[laeryy (J.Kopeja), Usmmpy (Typcka) u banrkoky (Tajmanm), Ha
EBponickum npeBeHcTBuMa: y Amcrepaamy (Xonanauja) u Bonocy (I'puka), kao u Ha Apyrum
takmMudemuma. HajOéosbu pesynrar y TMMHACTHYKO] KapHjepH IMOCTHUTJIA je Ha YHUBEP3Ujaau
2003. ronune, y [laeryy, rae je 3aysena 19. mecro y ¢punany. Bumectpyka ceHHopcka mpBakHmba
CpOuje y cnopTckoj TMMHACTHULIM; AOOMTHUK Harpaje 3a Hajoosby rumHacTudapky Cpbuje 3a
2005/2006/2007. romuHy, Kao W Harpaae 3a Hajooseer croptucty Hwuma y jyHHOPCKO]
KOHKypeH1ju, 1998. ronune u y cennopckoj konkypeniuju, 2005. ronune.Kao mehynapoanu
CyaMja, CyIuia Ha BEIMKOM Opojy TakMHuemha y T'MMHACTHIIM, Ka0 M Ha YHUBEpP3HUjagu y
Beorpany (2009), EBpornickom mipBeHCTBY y Copuju (2014) 1 Hekonmuko CBETCKUX KYIOBA.

On debpyapa 2014. no 31. centem6pa 2015. ronunae O6mna je 3amocieHa Ha DakynTeTy
cniopta u ¢pu3ndkor Bacnurama y HoBom Cany, Kao acUCTEHT Ha Ipynu mnpeaMeTa [ MMHacTHKa.
On 1. oxToOpa 2015. 3anmocnena je na dakynreTry cropra U (GU3MYKOr BacnuTama y Humry, kao
acHCTeHT Ha mpeameruma JKeHCka CHOpPTCKa MMMHACTHKAa M MeToJuKa MOTOPUYKOr ydyewma U

KOHTpOJIE.
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HN3jasa 1.

HN3JABA O AYTOPCTBY

W3jaBipyjeM aa je JOKTOpCKa AMCepTaIlyja, o1 HaCJIOBOM:

PABHOTEXA KAO ®AKTOP YCIIEXA ¥V BEXBABY HA I'PEJIN

Koja je onOpameHa Ha PakynTeTy criopTa U (U3NYKOr BacluTamba YHUBep3uTera y Humry:

® pe3yJsTaT COICTBEHOT UCTPAXKUBAUKOT paja;

® Ja OBY AMCEPTAaIHjy, HA y IEIUHHU, HUTH Y JISJIOBUMa, HICAM pHjaBJbUBaANIa HA JPYTUM
(bakynTeTMa, HUTH YHUBEP3UTETUMA;

® Ja HUCAM IOBpEAMIIA ayTOPCKa IPaBa, HUTH 3JI0yNOTPEOUIa UHTEIEKTYaIHy CBOJUHY
JPYTUX JIMLA.

Jlo3BospaBaM J1a ce 00jaBe MOjHU JIMYHM MO/ALH, KOJU CY Y BE3M ca ayTOPCTBOM U JOOHjambeM
aKaJeMCKOT 3Bama JIOKTOpa HayKa, Kao IITO Cy UMe U IIpe3uMe, FoJIuHa U MecTo pohema U 1aTyM
onOpaHe pana, U TO y Kataimory buOmmoreke, J[MTHTAHOM pemo3uTopujyMy YHHBEp3UTETA Y
Humy, xao u y nybnukanujama YHuBep3utera y Humry.

Y Humy,

Aytop nucepranyje: Anekcanapa Anekcuh-BesskoBuh

[Tornuc ayropa aucepranuje:
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H3jasa 2.

HN3JABA O UICTOBETHOCTHU IITAMITAHOI' 1 EJIEKTPOHCKOI' OBJIMKA
JOKTOPCKE JTUCEPTALIUJE

Nwme u ipesume aytopa: Anekcanapa Anexkcuh-BesskoBuh
Hacnos nuperamuje: PABHOTEXA KAO ®AKTOP YCIIEXA Y BEXBABY HA I'PE/IU

Menrop: ap Emunuja [lerkoBuh, Ban. mpodecop

UzjaBbyjem ma je mramMmaHu OONHMK MOje JOKTOPCKE JHUCEpTaldje HCTOBETH
SNIEKTPOHCKOM OONHMKY, KOjU caM Tpenaia 3a yHoulewke y JIMIHTalHU pPEerno3uTOPHjyM
Yuusepsurera y Humry.

Y Humy,

[Tornuc ayTopa aucepranyje:
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H3jasa 3.

HN3JABA O KOPUIIIREDY

Osnamhyjem YHuBep3utercky Oubmmorexy ,Hukoma Tecma® ma, y Jururamau
peno3utopujyM YHHBep3uTeTa y Humny, yHece Mojy JOKTOPCKY AUCEPTAIH]y, IOl HACTIOBOM:

PABHOTEXA KAO ®AKTOP YCIIEXA ¥V BEXFABY HA T'PEJIN.

Jucepranujy ca CBUM IPUIIO3UMa MIPeiaia caM y eJIeKTPOHCKOM OOJIMKY, TOTOTHOM 32
TPajHO apXUBUPAIHE.

Mojy TOKTOPCKY AUCEpTayjy, YHETY Y JMruTanHu peno3uTopujyM YHUBEP3UTETA y
Humry, MOory KOPHCTUTH CBH KOjH HOIITY]Y 0oJipef0e caapikaHe y 01a0paHOM THITY JIMICHIIE
Kpearusne 3ajequuiie (Creative Commons), 3a KOjy caM ce oJiTy4duJia.

1. Ayropcteo (CC BY)

2. AytopctBo - Hekomepirjaaao (CC BY-NC)

3. AytopcTtBo - HekoMeprHjaiaHo — 6e3 npepaae (CC BY-NC-ND)

4. AyTopcTBO - HEKOMepITHjaHo — aenuTh o uctuM yceiaouma (CC BY-NC-SA)

5. AyropctBo - 6e3 npepaje (CC BY-ND)

6. AyTopcTBO - nenutH noj uctum yciosuma (CC BY-SA)

(MonuMo 1a moABydeTe caMo jeHY OJ1 IMeCT MOHY)eHUX JIIIEHIIN, KpaTaK OMKC JUIEHIIH je Y
HACTaBKY TEKCTA).

Y Humy,

Aytop mucepranuje: Anekcanapa Anexcuh-BesskoBuh

[Tornuc ayropa aucepranuje:
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