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NPUKA3 HAYYHUX U CT PYYHUX PAOOBA KAHOAWOATA
KOju Cafipike pesynTaTe UCTPaXknBatba y OKBMPY JOKTOpCKe aucepTauuje

P.6p. AYTOp-M, HAaC/OB, 4acoNKc, roguHa, bpojsonymeHa, ctpaHuue Kareropuja
1 Kristina Markovié, The effects of a specific training program on the kinematic parametres of
the jump shot among elite female handball players, Facta Universitatis, Series Physical M24

Education and Sport, 17(3), (in press), UDC 796.012.36:532.1 796.322

Kpamak onuc cadpicure (0o 100 peyu)

The aim of this research was to determine the effects of an eight-week specific training
program on the kinematic parameters of the jump shot at 9 m from the goal, among elite
female handball players. The research was longitudinal in nature. The experimental
treatment included a 30-min replication of the regular training session, with specifically
designed exercises. 12 kinematic variables of the jump shop were analyzed using the Kinovea
software program, 0.8.2. The analysis of covariance and the effect size (ES) determined a
positive effect of the specific program on the kinematic parameters of the jump shot.

Key words: specific training program, kinematic analysis, jump shot, handball

2 Markovi¢, S., & Markovié, K. (2019).Influence of kinematic parameters on ball velocity of the
handball penalty throw. In N. Stojiljkovi¢ (Ed.), XX! Scientific conference "FIS Communications M33
2019" (pp. 98-101). Ni§: Faculty of sport and physical education, University of Nis.

Kpamak onuc cadpiunre (3o 100 pevu)

The aim of this study was to investigate the influence of some kinematics parameters on ball
velocity of the handball penalty throw. Thirty female elite handball players. The research was
of transversal character, during the competition period. An angle of upper body relative to
the ground (deg); Shoulder internal rotation (deg); Elbow flexion (deg) was analyzed by
Kinovea 0.8.2. Pearson linear correlations were used to calculate the influence of kinematic
parameters to throwing ball velocity. It can be concluded that the tested kinematic
parameters have an influence on the throwing ball velocity in performing a penalty throw in
team handball.

Keywords: team handball, throwing velocity, ball velocity, kinematics, penalty throw

HAMOMEHA: yKonuKo je kaHauaatobjasmo sullie 04, 3 paaa, A0AaTH HOBE peaoBe y 08aj 4,e0 AOKYMEHTA

UCNYHEHOCT YCNOBA 3A OABEPAHY OOKTOPCKE AUCEPTALIUIE
KaHauaaT Mcnytbasa yenose 3a OueHy 1 0A0paHy AOKTOPCKe AncepTauuje Koju cy npeasuheHn 3aKOHOM O " HE
BUCOKOM 06pa3oBarby, CTaTyTom Yrusepsuteta u CtaTytom Pakyatera. A

Obpasznomerbe
Ha ocHOBY NpuUNoXeHe AOKYMEHTaUMje, jacHo AedUHUCAHNX Un/besa UCTPaXMBatba Ca aleKBATHO NPUMEHEHOM MEeToA0M0rNjoM

paga, nperneaHo AedpuHUCaHUX PE3yaTaTa v AUCKYCH]e OCTBAPEHU CY 3HaYajHM 3aK/byHLIN LOKTOPCKE auceprtauuje. KaHamMaaTkuba
KpuctHa Mapkosuh, mactep npodecop cnopT u dU3MYKOr BacNMTatba, MCNYH3BA YCNOBE 33 OUeHY U 046paHy [OKTOPCKe
aucepTaumje Koju cy npeasuheHn 3aKoHOM 0BUCOKOM o6pasosarby, CTaTyTom YHusep3uteTa n Ctatytom dakynrera.

BPEJJHOBAHE MNOJEAUHUX AENOBA AOKTOPCKE AUCEPTAUWIE

KpaTak onuc nojeduHux Aenosa auceprauumje

Kananaatkuiba je y Ysoay Mctakna 3Hayaj GMOMeXaHUYKUX KapaKTePMCTMKA LLYTa Y PYKOMETY M EKCNNO3UBHE CHare NpuaMkom
u3soherba ucror. HaseAeH je yTuuaj pasnuunTux 06/1Ka TpeHUHra Ha nobo/bluarbe HaBeAeHUX KapaKTepucTHKa 1 jacHo cy
nedUHUCAHW KbyuHM NOjMoBK. Mornas/mwe Mpernes 40caAalWbuX UCTPAXNBAHA NOAE/LEHD je Ha ape 061aCcTH Y OKBUPY KOJUX
cnanajy: ucTparkusarba BUOMEXaHMKE WYTa Y PYKOMETY U UCTPaXMUBarba TpeHWHra 3a noseharbe Bp3uHe LWYTa K CHare y pyKkomeTy.
MNpeAMEeTOBOr MCTPaKMBatba BKO je cneundryaH TPEHaXKHM NPOrpam, KMHEMATUKM NapameTpy LWyTeBa Ca 3eM/be 13 crojeher ctaBa
(ceamepaly), ca 3eM/be U3 3a1eTa W CKOK- LWYTa, U CHara BPXYHCKMX PyKOMETaLuua. Mpobaem UCTpaxuBarba NPeAcTasbao je
yTBphuMBarbe NPOMEHa KMHEMATUUYKMX NapameTapa LWyTa U CHare pykoMeTalnua, yenos/beHe cneunUYHUM TPEHAKHUM
NPOrpamom TOKOM OCaM HeAe/ba, 3a Bpeme TaKMMYapKOr nepuoaa. Lin/b 0Bor ucTpaxueatba 610 je, yTBpauTh edekar cneumduyHor
TpeHaMHOr NPOrpama Ha KUHEMaTUYKe NapameTpe WyTa y PYKOMETY (wyT ca 3em/be M3 mecTa (ceamepal), WYT ca 3eM/be U3 3aneTa
ca 8 M 04, roNa, CKOK-LYT Ca 33N1eTOM Ha pactojarby 9 m o4, rofia) ¥ cHare pyKomeTalwuua. MocTas/beHo je YeTUPH OCHOBHUX
XMNOTE3a U Y OKBUPY CBAKe MO WecT NOMOhHMX. Y nornas/by MeToze UCTpaKnBarba HABEAEHM CY aAEKBATHW NOCTYNLMN Y CKNAAY ca
NOCTaB/bEHNM NPEAMETOM U MPONEMOM, UM/bEBUMA W 3343LMMA U XMNOTe3amMa. Y30PaK UCNUTaHUKa unHKUNOo je 30 pykomeTawuua
npBe nure casesHor paHra Takmuserba Penybauke Cpbuje. UcTpaxusarse je 6M0 NOHIUTYAWHANHOr KapakTepa. EKkcnepumeHTanHa
rpyna TpEHWpana je perynapHum TPeHaxHM NPOrpamom NPOnUCaHim oA CTpaHe TpeHepa knyba, anu je Tpu NyTa HeOe/bHO HaKOoH
CBOT PerynapHor TpeHUHra CnpoBoamnaa cneumMpuyaH TpeHaH® Nporpam 3a nosehare 6p3nHe WyTa U Nobosbluare KWHEMATUYKIX
napameTapa WyTa, Kao W CHare pykomeTalwmua y Tpajary 04 0cam Heaesba (Tpu nyTa HeaesbHo no 30 min). KoHTpoAaHa rpyna
CNPOBOAMAA je pej0BHN TPEHAXKHM NNaH W NPOrpam. 3a NpOoLEHY KUHEMATHUKUX NapameTapa CBe Tpu BpPCTE WyTa aHanusupaHe cy
sapujabne: yrao ¢pnexcuje y 3rnoby koneHa 3amajre Hore (YT®3K3), yrao pnekcuje y 3rnoby koneHa oapasHe Hore (YI®3Ko), yrao
dnexcuje y 3rnoby Kyka 3amajHe Hore (Yrd3Ks1), yrao dpnexcuje y 3rnoby Kyka oapasHe Hore (YVI®3Ko1), yrao yHyTpawre poTayuje
srnoba pameHa (YIYP3P), yrao dnekcuje y 3r1oby nakra (Yre3n), yrao roprber gesa Tena y 04HOCY Ha NoANory ¢a Koje MCMTaHmK




u3BoAM WyTuparse (YITATM), makcumanHa BUCHMHa (hmax) Tauke Koja NpaTh OCOBMHY 3rN06a KyKa y caruTanHoj paBHu 3a Bpeme
ussohetba LWyTa (CTpaHa pyKe KOjoM Ce U3B0AM WYT) (MB3K), makcumanta sucuHa (hmax) Tauke Koja npatu 0COBUHY 3rnoba pameHa
y TpeHyTKy usbauaja nonte (MB3P), MakcumanHa BucuHa (hmax) Tauke koja npatn ocosuHy 3rnoba nakta (MB3/1), makcumanHa
sucKMHA (hmax) Tauke Koja NpaTh O0coBMHY 3rn0ba wake (MB3LL), MakcMmanHa BMCHHa NIONTE HAKOH HaNyliTaka LWake NCNUTaHuKa
(MBN), makcumansa 6p3nHa neTa sonte (km/h) og TpeHyTKa n3bauaja koA, CBE TPH BPCTE WYTA (MBM1 7 m, MB/1 8 mu MB/19 m). 3a
NpoLeHy cHare KoputwheHu cy cnenehm TECTOBU: CKOK U3 Yy4dkba (SJ), CKOK M3 Yydrba ca NpUNpemom (CMJ), CKNeK y eKCUeHTPUYHO-
KOHLUeHTpUYHUM yenosuma (CEK), jaunHa cTucKa Wwake (JCLL), sit ups test (SUT), TecT 3a NpoueHy cTaTuuKe cHare TpoylHe
myckynatype (CCTM). AHanu3a noaaTaka u3splieHa je ynoTtpe6om IBM SPSS Statistics 19 copTeepa (Statictical Package for Social
Sciences, v19.0, SPSS Inc., Chicago, IL, USA). 3a goka3uBarbe HEenocTojatba CTaTUCTUUKKM 3HadajHe pasnuke Bapujabnun usmehy
eKCMNEePUMEHTA/IHE W KOHTPO/IHE TPYNe, Ha MHWLUKJAaNHOM MEpetbY, KopuIWReH je T-TeCT HE3aBUCHNX Y3opaKa. 3a yTephusarce edekTa
cneuuuuHOr TPeHWHra kopulheHa je aHanu3a KosapujaHce (ANCOVA) metona v BeanuuHa eperta [enrn. effect size (ES)].
PeaynTaTu, NPUKa3aHu y MCTOMMEHOM NOTNAB/bY, aHann3e KOBapWjaHce Cy NOKa3anu CTaTUCTUYKK 3Ha4ajHO noseharbe 33 nojeanHe
sapujabne, Aok je Effect size-om no XONKUHCY yTepheH edekat (o4 Manor 0 BEAWKOT) 33 NPETEKHO sehu Hpoj KUHEMaTUYKKX
Bapujabnu (68%) n cee Bapujabne TecToBa cHare (100%). Y nornas/mby [MCKycKja KaHAMAATKMIBA j& AWCKYTOBaNa O CBAKOM
UCNUTMBAHOM NPOCTOPY 3aceBHO 1 3BpLIEHO je ynopehuBarbe A0bnjeHnX pesynTaTa ca seh peanu3oBaHUM ucTparkusarbuma. Ha
OCHOBY OBMX pe3ynTaTa, y NOrNas/by 3aKk/byyak, HaBOAW Ce AacneunuyHi TPeHAXKHIU NPOrpam ose aucepTtaumje aaje no3sUTUBHE
edekTe Ha Nobo/bLIAE KUHEMATNYKMX NapaMeTapa WyTa 1 CHary pyKomMeTalwmnua.

BPEJJHOBAHE PE3V/ITATA JOKTOPCKE OUCEPTALMIE

HWBO OCTBAPMBatba NOCTAaB/LEHNX LM/bEBA W3 NpUjaBe AOKTOPCKe AucepTauuje

Ha OCHOBY L/ba OBOT MCTPAXKMBatba, YTBPANUTH edekar cneurdUUHOr TPEHAKHOT MPOrpama Ha KUHeMaTW4Ke napameTpe wyTay
pYKOMETY (YT ca 3em/be U3 MecTa (ceamepaly), WyT €3 3em/be U3 3aneTa ca 8 m o/, rona, CKOK-LIYT €2 3aNETOM Ha pacTojatby 9 m o4
rona) u cHare pyKOMETallmLa, NOCTaB/beHN Cy aleKBaTHM 334aLM U XUNOTE3E UCTPaMUBaALA. MNpumeHoOM NPeacTaB/beHUX
CTAaTUCTUYKUX NpoLeaypa yTepheH je cTaTyc CBMX UCNUTUBAHWMX NapameTapa. C ob3upom aa je ytephen edekat csake sapunjabne
noHaocob, NOCTaB/bEHW UW/bEBK W 334aUM aKTyeNHe AOKTOpCKe JMcepTaumje UCNyHeHu cy y NOTNYHOCTU. Ha ocHoBy AobunjeHnx
pe3y/TaTa MOMe Ce 3aK/by4nTH A3 cneundUUHK TpeHaXKHW NPOrpam oBe AucepTauuje Adje NO3UTUBHE edekTe Ha nobo/bwarse

KMHEMAaTUUYKKMX NapamMeTapa WyTa WU cHary pyKoMeTawnua.

BpesHoBarbe 3Ha4aja M Hay4HOr 4oNPUHOCa pesynTaTa auceprauuje

Kpo3 NOHIUTYAMHANHO UCTPaXKMBatbe KOje je cnpoBeaeHo yTEpheH je edekaT cneudUyHOr TREHAMHON NPOTPama Ha KUHeMaTHUKe
napameTpe LWyTa W CHary pyKkomeraluuua, Te 0Ba AOKTOPCKa AMCEpTaLMja MOXKE UMATH OPUTUHANAH HaYYHO-TEOPKCKM, AN 1
npakTU4YHK 3Hayaj. C 063upom Ha To Aa He NoCTOje MCTPaXkMBarLa Koja cy ce baBuna ytuuajem cneundUYHOr TPEHUHTa Ha
KWHEMaTUuYKe NapameTpe WyTa U CHary pyKoMeTalwnua 3aje/iHo, 0BO UCTpaxuBarbe fonykbyje Aocafalltba casHarba 1 omoryhasa
OPYrUM UCTPAKMBAYMMA W TPEHEPUMA Aalby NPoAyKUMjy jow cneurdruyHmnjux TpeHuHra.lipoHanaxere HOBUjUX U eQUKACHN]UX
Bes61 33 N06O/bLAE PYKOMETHE TEXHUKE M Pa3BOj CHare pyKOMETalMua, jecTe 3a4aTak CBUX PYKOMETHUX TPeHEPa, jep ynpaso
HMjaHCe y TUM NapameTpumMa A0BAE A0 Pe3yNTaTCKe pasauKe Ha TakMUderbuma. Byayhu aa je oBMM UCTpaxkusarsem yTepheH
edekat cneudrUHOr TPEHAKHOT NPOTPama Ha KMHeMaTU4Ke NapameTpe WyTa 1 CHary pykomeTalwuua, TpeHepu he 6utn y

moryhHocTu aa ra ynotpef/baBajy Kao fojatak CBOjUM TREHWH3UMA.

OUeHa CamMOCTaNHOCTM HAayYHOT paja KaHanaarta

KaHauaaTkuiba KpucTiHa MapkoBuh nokasana je BUCOK HMBO CAMOCTaNHOCTU Y HAYHHO-NCTPKM BAYKOM NOCTYNKY W U3pagu
LOKTOpCKe aucepTaumje. Pesyntatu ypaheHe 4OKTOPCKe AucepTaumje NpeseHToBaHu Cy y ABa Paaa y 4aconucy Kareropuje M24 1
360pHUKY pagosa M33. Y nnany je nybaukauuja jOLW HEKONWKO PajoBa Yy MPU3HATUM mehyHapoaHMM Yaconucuma, Kojum 6u 6um

obyxBaheHH cBW NPOCTOPU Y OKBUPY JAOKTOPCKE auceprauumje.

3AK/bYYAK (ao 100 peun)

[lOKTOpCKa AncepTauuja KaHAMAaTKMbe KpuctuHe MapKoswuh, noa Hasusom "EdexTi cneunduuHOr TpeHamHOT NPorpama Ha
KUHEeMaTUYKe NapamerTpe WyTa 1 CHary pykomeTawwnua", NpeAcTas/ba OPUrMHANHO HayHHO-UCTPARUBAUKO neno ypaheHo no csum
NPUHUMNMME U METOaMa HaYUHWUX NCTPaXnBatba y o6nacT1 duU3MUKOr BacnuTakba 1 cnopta. [JobnjeHu pesyatatu CcBOjOM
TEOPW]CKOM WM NPaKTUYHOM BpeaHOoWhy aonpuHoce pa3Bojy HayKe y Hay4Hoj 06nacTh GU3MUKO BaCAMTare U CNOPT U MOry buTK
npenopyKa W NoACTULA] 38 Kpeuparse M NPUMEHY TDEHUHTA aKTyenHe aucepTaumje y unmby nobosbllarba KUHEMaTUYKKX
napameTapa LyTa W CHare y pyKomerty.

Komucuja npeanaxe Hay4HO-HacTaBHOM gehy ®akynTera cnopTa M U3NUKOr BacnuTarba YHuBep3auTeTa y HAWY fa NpuxXeaTtv
NO3UTUBHY oueHy ypaheHe AOKTOpCKe AWCcepTaumje KaHaMAaTKUbE KpucTuHe Mapkosuh 1 0n06pu reHy jasHy oabpaHy.
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