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Cazxkerak

V oBOM pajy BpIlcHa je yrnopeIHa aHajin3a TAKMHYapCKHUX cacTaBa ca 0OpydeM, JIONTOM M BHjadOM KOJ IIECT Haj0O0Jbe IIACHPAaHUX
TakMuaapku ca Ceerckor npBeHcTBa y Mockeu 2010. roguae U mecT HajooIbe Iuiacupannx Takmudapku ca [Ipserctsa Cpouje y beorpamy
2010. ronuHe. AHanu3a je BpIICHa ca aCleKTa 3acTyIJbeHOCTH TeKHUHA TEJIOM U3 PA3IMUUTHX CTPYKTYPHHUX rpymna (CKOKOBa, paBHOTEKa,
OKpeTa, IOKPETJHUBOCTH U Tajlaca) U TO y CacTaBHMa ca PEKBU3UTHMA Y KOjHMa Cy ce TAKMUYapKe Ha 00a IPBEHCTBa 1oayaapaie (00pyd,
BHjaya u sionTa). [Iusb ucTpaxkuBama OHO je 1a ce aHAIM30M BHICO CHUMaKa cacTaBa ca 00a MPBEHCTBA YTBPJIC CIMYHOCTH U PA3JIHKE
y CTPYKTYPH CKOKOBa, OKpETa, PAaBHOTE)KA M elieMEeHaTa MOKPET/BUBOCTH M Tajiaca KOJ MPBHUX LIECT TAKMHUYApKH ca 00a TaKMHYCH:aA.
Pesynrati HCTpaknBamba Cy IMOKa3aju Jia Cy CBETCKe TaKMHYapKe Ha JIAJICKO BHILIEM HHUBOY, Y HOIIEAY TEXHUYKE BPEIHOCTH CacTaBa, OJf
CPIICKHX TaKMHYapKu. TakMHYapke CBETCKOT HHBOA, Yy CacTaBUMa Ca BHjadoM, 0OpydeM U JIONTOM, U3BOJE TEKHHE BehNX MPOCCYHUX
BPEIHOCTH U3 CBUX CTPYKTYPHUX IPYIIa, M OBE pasirke cy BehHOM cTaTHcTHYKH 3Ha4yajHe. Hajehe pasnuke ce youaBajy KoJ| OKpeTa, 10K

Cy pa3iiKe y CTPYKTYpH eJIeMEHaTa IOKPETIFUBOCTH HEIITO Marhe Y OHOCY Ha OCTalle CTPYKTypHE TpyTIe.

Kibyune peun: TEXHUYKA BPEJHOCT / TEXXUHE TEJIOM / PUTMUNYKA TMIMHACTUKA / CTPYKTYPHE I'PVIIE

YBOJ

3a mocTu3ame KBAIUTETHUX M BPXYHCKHX
CIOPTCKUX pe3ynrara MoTpedHo je cTaimHo npaheme
OMIITUX MECTa U TPEHAOBA Y Pa3Bojy AATOT CIOPTA,
OJJHOCHO aHaJIM3a WHAWBUAYaHOT CTama U Harpe-
JI0Bamba CIIOPUTCTE KPO3 MPOLEC TPEHUHTa U TAKMH-
yemwa. Kao npuiior BUIIECTpaHOM caryeaBamy mpo-
OneMa pUTMHUYKE TUMHACTHKE HACTAO je M OBaj pap,
Koju ce 0aBM aHAJIM30M cacTaBa HajOOJbUX CPICKHX
M CBETCKHX PUTMUYAPKH Ca aleKTa TEXHUYKE BPEA-
HOCTH FBbUXOBHX H3BOhemba.

Cynujcku npaBUJIHHK MehyHaponHe rumHac-
tnuke Qenepanuje (Federatinon Internationale de
Gymnastique, 2009) ce npormcyje Ha CBake YETHPH
TOJIMHE, OTHOCHO 32 CBAKU OJIUMIIM]CKH LIUKITYC, & OH

Ce MOXKE MEHATH U Y TOKY CaMOT OJMMITHjCKOT IIH-
KIIyca KaJia ce y3 Hera Halla3e 3BaHH4YHE W3MEHE U
nomyHe. Pa3Boj mpaBUTHUKA MPaTH Pa3Boj CIIOPTCKE
npakce, ajay Takole ¥ MPaBUIHUK JUKTHPA Kako he
Ce M y KOM MpaBIly pUTMHYKA THMHACTHKa pa3BHja-
th. [ToceOHO ce Boam padyHa J1a ce KOMITO3HUITH]E HE
NPETBOPE y HU3 U3BEJICHUX TEXKHHA, IIPH YeMy OH ce
yrpos3uia yMETHUYKA KOMIIOHCHTA caCcTaBa, 1yX OBOI'
CHOPTAa, aJIU U 3PaBJb€ TUMHACTUYAPKHU.

CacraBu y pajly aHaJU3UpaHH Cy y TOIVICTY
3aCTYIJLCHOCTH TE)KUHA TEJIOM. TEXKUHE TEIOM CY
BexOe Koje MpHIaajy HEKoj o 00aBe3HHX rpyria
elleMeHara TejioM (TEpMHUH ,,eJIeMEeHT KopucTuhe ce
y HaCTaBKy TEKCTa Kao U3pa3 3a CBaKy BexkOy, Kpe-
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Tambe). CKOKOBMMA, pPaBHOTE)Kama, OKpeTHMa WIIH
IPYIH MOKPET/HUBOCTH U Tanaca. OCHOBY CBake Te-
)KUHE YUHU KpeTame TMMHACTHYapKe (EIeMEHT Te-
noM), amu 6e3 oxromapajyher kperama peKBH3WTA
TeXHWHA HE MOXKE OMTH Tpu3Hara. TexXHHe TeloM Cy
Ha OCHOBY HHMXOBE CIIOKEHOCTH U TEXKWHE U30h)ema
TIPaBUTHUKOM JIeQUHUCAHE Kao TeKWHE ompehenor
HUBOA W TIpHITaja UM ofpelheHa 0ogoBHA BPETHOCT

(om 0.10 1o 1.00 60 u BuIIIE).

OrieHe 32 TEXHUYKY BPETHOCT cacTaBa BPIO
YecTo Cy OJl MPECYAHOT 3Havaja y OCTBApHBAY
IUTAaCMaHa, MOCEOHO Ha BEJIMKUM TaKMUYCHHMA.
[IperxofHa WCTpaKUBama, y CETMEHTY TEXHUYKE
BPEIHOCTH CaCcTaBa, Cy MoKasala Jia Cy ce y MpoTeKJia
JIBa OJMIMITHjCKa MHUKIyca HajBehm Opoj W HajBUIIH
HUBOW TES)KUHA OCTBAPHBAIKM CKOKOBHMA W EJIEMCH-
tuma mokpeTsbnBocTn (Anekcuh, 2005; Anexcuh,
1 MockosibeBuh, 2007). CKOKOBH Cy, Ka0 HajIOMH-
HAHTHUja CTPYKTYpHA TpyMa y cacTaBUMa MPUCYTHH
jomr ox 80-Tmx rommHa mporwior Beka (Munnhesuh,
1988; Pagucasiweruh, 1986; Panucasibesuh, Menuh,
n Mockosibesuh, 1996). Bume on nse aemneHwje,
paBHOTEXE Cy ce, Ka0 CTPYKTypHA Tpyra, HajMame
kopucTuie 3a rpaheme Texxnna (Munnhesuh, 1988,
PanucansweBuh, 1986, Anexcuh, 2005, Anekcuh ,u
Mocxkosssesuh, 2007). Jenuto cy ce y jeIHOM KpaT-
KOM TIepuojay, y npBoj monoBuHu 90-TuUX romuHa,
MOJICTAKHYTE TIPOMEHAMa Y MPABUIIHUKY, PABHOTEXKE
W3jeIHaYMIIe ca CKOKOBHMA YIeJIOM y Tpal)emby TeXH-
na (Pagucassserh, 1993, Pagucasssesuh, Menuh, u
Mockosibesuh, 1996). IToTpebHO je, HapaBHO, YBEK
UMaTH y BUAY Ja je YCIEIIHO W3BOhemhe HaBEeACHUX
CTPYKTYPHHX TIpyIia MOBE3aHO ca I0OpPOM MOTOPHY-
koM mpumpemom (Brooks, 2003; Hume, Hopkins,
Robinson, Robinson, & Hollings, 1993; Hutchinson,
Tremain, Christiansen, & Beitzel, 1998), ca mojemu-
HUM MOP(DOIONIKIM KapaKTePHCTHKAMA TAKMIUYAPKH
(Di Cagno, et al., 2008), ka0 u BUXOBUM y3pacTOM
(Mockosibesuh, Pamucasibesuh, u Tabosuh, 2013).

[TpeaMeT oBOT MCTpaXkMBama Cy OWIIE CTPYK-
Type TeXHWHA Y cacTaBUMa ca PEKBU3UTOM HajOOJBUX
HIECT CPIICKUX M CBETCKUX puTMUUapku. [{usb ucrpa-
KUBama je OWo N1a ce YTBpAC CIUIHOCTH U Pa3IuKe
Y CTPYKTYpH TSKHHA KOl HajOOJBUX CPIICKUX U CBET-
CKUX PUTMHYAPKH.

METO/I

Tok M MOCTYNIHU HCTPAKUBAKA

Pang mpencraBpa TpaHcdep3anmHO HUCTpaXKu-
Bamke y KOME je KOpUIITNEeH EMITUPH]CKH, Ka0 OCHOBHH
W JIECKPHUIITUBHH, Ka0 IIOMONHU METOI.

3a mpuKymspame Tmofaraka KopuinheHa je
TEXHHKa TOCMaTpama Buaeo cHuMaka ca CBeTcKor
npBerctBa PI" y Mocksu u IlpBenctBa Cpouje PI'y
Beorpany, 06a u3 2010. roause.

[pukymbame moaraka U3BPIICHO je M0 yHa-
npes yTBpheHOM MpOTOKOIY, a Y HheMy Cy y4eCTBO-
Bajie TPU CyAKHE-€ HajBHIIET caBe3HOT HUBoa. CBa-
KM CacTaB Ha CHUMKY aHAJW3WpaH j¢ HajMame JIBa
yTa, Ipu YeMy je kopuurheHna u MmoryhHocT ycmope-
HOT CHMMKa, Kako O BEpOIOCTOjHOCT MojiaTaka omia
mto Beha. OBakBUM HAYMHOM aHAIHM3E U30eraBajy ce
€BEHTYaJIHH TMPOOJeMH KOjU MOTY HAacTaTH y ole-
Hu Komnosunuje cactaBa (Pamucasibesuh, 1986;
Popovi¢, & Samuilidu, 1997; TTonosuh, 2000).

Y30pak ucnuTaHUuKa

UctpaxuBamem je oOyxBaheno ykynHo 12
PUTMHUYAPKH, U TO:
* 6 wHajOosbe mnacupanux Ha CBETCKOM
NpBEHCTBY y MOCKBH,
* 6 mnHajoosse TUIaCHMpaHMX Ha [IpBeHCTBY
Cpbuje y beorpany.
UctpaxuBameM je ykynHo oOyxBaheno 36 ca-
cTaBa, U To mo 12 cacraBa ca 0Opy4eM,BHjadoM U
JIONITOM

Y3opak Bapuja0iu

Cse Bapujabie mocMarpama, 0 KpUTEpUjyMy
MepHe TPHPOJIE, NMPHUIAajy TPy KBATUTATHBHUX
(arpubyTuBHEX) Bapujabmu. McnutuBane Bapujadie
cy:

* CKOKOBH (/\),

* paBHOTEXKE (T),

* okperu ( ©),

* TIOKPETJHUBOCTH U TAIACH (J—)

HOCManaI—LeM U  aHAJIM3UpamkbEeM  BHUACO

MaTepHjaJia u3BpIIeHa je IpolieHa Bapujadium moMmohy
3BaHHYHOT CYJIH]CKOT NIPABHJIHUKA.
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CrarucTunuka o0pajga noaaraka

CBu nmoAaluv IMMPUKYIIJbEHU TOKOM UCTPAKHBaAha
oOpaljeHu cy mocTymniuMa JSCKPUNTUBHE U KOMIIa-
PATUBHEC CTAaTUCTHUKE.

W3 mpocropa JeCKpUNTUBHE
onpehene cy:

e nucTpuOylHja GpeKBeHIH]a;

* apUTMETHYKa CpelnHa;

* BapHjaHCa;

° CcTaHjap/HAa JCBHjallH]a.

W3 npocTopa KommapaTHBHE CTaTUCTHUKE KO-
pumhen je T-tecT 3a TecTUpame pas3liuKe apuT-
METHYKMX CpeJIMHA MajuX HE3aBHCHHX Yy30paka
(TTepwuh, 2001).

CTaTUCTHUKEC

PE3VJIITATU U TUCKYCHJA

Pesynratm ucTpaxuBama NpUKa3aHH —Cy
oarosapajyhum rpadukoHrMa 1O rpyniama ejxeMeHa-
Ta TEJIOM 3a CacTaBe ca CBUM I'Ope MOMEHYTHM PeK-
BU3UTHMA. 3HAUYajHOCT pa3jinka apuTMETUUYKHX Cpe-
JMHA M3BEICHUX TEXHHA M0 CTPYKTYpHHM Ipynama
TecTupana je T — recToMm.

Y uHTepmperanuju pesyaTara, y30pKoBa-
HE PUTMHYApKe Cy Yy HACTaBKy TEKCTa HMEHOBAaHE

Kao ,,cBeTcke” (omHOCH ce Ha HajOOJbUX IIECT PUT-
muuapku ca Cerckor mpeenctBa 2010.romune) u
»Cpricke” (OAHOCH ce Ha IIeCT Haj00JBUX PUTMH-
gapku ca Ilpsercrtsa Cp6uje 2010.romgummue), 360r
JjeTHOCTaBHU]ET M3Jarama.

Ynopenna anajimsa cTpyKkType
CKOKOBA Y TAKMUYAPCKUM CACTABUMA
dunammcTkumba CBeTCKOT NPBEHCTBA
u [IpBencrBa Cpouje

Ha ocuoBy pesynrara (I'padukon 1), jacto ce
MOTY YOUHUTH pa3jiuke y u3Bolhemy CKOKOBa IMOCMa-
TpaHHX TaKMHYapKH. Y cacTaBUMa ca 00pydeM, CBEeT-
CKe TaKMHYapKe Cy u3Bele yKynHo 19 ckokoBa, of
Tora 6 pasnuuuTux, pacrnona texuna o E (0.5) mo H
(0.8), nox cy cpricke Takmuuapke usBesne 20 CKOKoBa,
on Tora 12 pasnuunrtux, pacrnona texxuna ox B (0.2)
no H (0.8). Hajuenrhe n3BoljeH CKOK KO CBETCKHX
TAKMUYAPKH j& ,jeermn Tamup” ca 3akioHoM (2>)
M3BeJIEH HIECT ITyTa U JJaJIeKO-BUCOKH ,, TAalbUp™ ca 3a-
KJIoHOM u3BesieH Tpu myta, Texxune H (0.8). Cprcke
TakMUYapKe Hajuenrhe cy U3BOIUIIE ,,KO3aK" CKOK ca
okpetom ox 180° (“T—) U ,,CTpean” CKOK ) TekKH-
Ha F (0.6) u E (0.5), xoje cBeTcke TakMHUYapKe HUCY
ynorpebune Hu jeqHoM. CKOK ,,Tamup ca 3aKio-
HoM" (@) Texxune H (0.8) nsBeneH je kox CBETCKUX
TAKMUYapKH TPHU IIyTa, JOK r'a CPIICKE TaKMUYAPKE
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I'padguxon 1. Tuctpubynmja CKOKOBa y cCacCTaBUMa CBETCKUX U CPIICKUX PUTMUIAPKH
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TaKMHUYapKe HHUCY W3Belle HHU jemHoM. CBETCKe Tak-
MHUYApKe Cy YIIIaBHOM KOPUCTHIIE CKOKOBe Behux Te-
YKWHA ca YIECTaIMM 3aKJI0HOM M POTaIljaMa, IIITo je
KOJI CPIICKMX TaKMHUYapKH BEeOMa MaJIO 3aCTYIJbEHO.
Cpricke TakMudapke cy usBeie 10 CKokoBa MambuX
TeXHHA KOje CBETCKE TAKMHYAPKE HUCY YOIIIITE KO-
puCTHIIE Y CBOjuM cacTaBuMa. Cpenmba BpeTHOCT Te-
’KHHA CBUX W3BEJICHUX CKOKOBA y CaCTaBMMa ca 00py-
YeM KOJI CPIICKUX TakMuuapku uznocu 0.51 6ox, 10k
je xox ceeackux 0.71 6ox. Anamusnupajyhu uzBoheme
CKOKOBa y cacTaBUMa ca 00pydeM, yOuJbHBa je Tpe-
HOCT CBETCKUX PUTMHUYAPKH Y OJIHOCY Ha CPIICKE.

VY cactaBuMa ca BHjauoM, CBETCKE TaKMHYAp-
Ke u3Bele ¢y yKymHo 31 Ckok, o uera 7 pa3InduTHX
y pacniony texwuna E (0.5) no H (0.8) mox cy cpricke
TaKMHYapKe U3BeJie YKymHO 24 ckoka, o Tora 14 pas-
mantrx pacrona o B (0.2) mo H (0.8). Ceercke Tak-
MHYapKe Cy u3Bese yak 17 ckokoBa HHBOA TexmHEe H
(0.8) mox cy cpricke u3Bele cBera 3 CKOKa UCTE BpEI-
HOCTH. ,,JeJleibH Tambup” ca 3aKIOHOM (-2>) m3Be-
JIEH je KOI CBeTCKMX Takmuuapku 11 myra (35.48%),
JIOK Ta CPIICKe HUCY M3Bene HujeqHoM. Cpricke Tak-
MH4apke cy Hajuemrhe ynorpedspaBaie ckokose E Te-
xwuna (0.5) - 8 myra, u ,,Tamup* ckok (-2-) - 4 myra.
Kop cBeTCKHX TaKMHUYIApKH C€ HE M0jaBIJbY]y CKOKOBH
HUBOA TexkuHe ucron 0.5, ok ¢y cpricke TakMudap-
Ke y oBOM paHnry u3Bene 13 ckokoBa. Cpenma Bpea-
HOCT TEKWHA CBHX M3BEJICHUX CKOKOBA Y CacTaBHMa
ca BHMja4oM KO CPIICKUX TakMu4apku u3Hocu 0.52
0oma, 1ok je kox ceerckux 0.69 6oz0Ba.

VY cacraBuMa ca JIONITOM MOXKE CE YOUUTH Ja
Cy CpIICKe TaKMHYapKe YKYITHO U3BEJIe BHIIIE CKOKO-
Ba O]l CBETCKHX, al¥ mieAajyhu HUBOEe TeKHWHA CKO-
KOBa TIPIMETHA je 3Ha4dajHa pa3inka y HHUXOBHM
cpenmuM BpenHocTuMa. CBETCKE TAKMUYAPKE CY H3-
Bejie 8 pasIMYMTHX BPCTa CKOKOBA, U TO 12 CKOKOBa
teskuae H (0.8), mpu uemy cy 1oMuHUpaIn ,, Tambup™
CKOK Ca 3aKJIOHOM (@) u ,jelerhy Tamup™ ca 3a-
koHoM (<2>), 06a u3BeneHa mo 6 myra (26.09% ox
YKYITHOT Opoja N3BeIeHUX CKOKOBa). CpIICKE PUTMHU-
JapKe OBE CKOKOBE HHCY W3Bele HHjemHoM. Cpricke
TaKMHUYapke cy u3Belie 13 pas3inuuTux CKOKOBa, Mpu
yeMy cy poMmuHupanu ckokoBu E muBoa (0.5) ykyn-
HO 7; 0 4 myTa u3Bene ¢y ,,K03aK" CKOK ca OKpEeTOM
on 180° (&F) n ,Tamup“ ckok (). ,,Ko3ak“ CKOK,
B HHMBoa TexuHE, KOjU C€ KOJI CPIICKUX pUTMHYAP-
Ku Hajuenthe mojaBibyje, KOJ CBETCKUX TaKMHYAPKH
HUje u3BeAcH HUjeqHOM. Kom CBETCKUX TaKMHYAPKH
TTOHOBO TIpeIrhade CKOKOBH ca potamujoM. Cpemma
BPEIHOCT TEXKHMHA CBUX M3BEJICHUX CKOKOBA y cacTa-

BHMa Ca JIONTOM KOJl CPIICKUX TaKMHYAPKH H3HOCH
0.50 6omoBa, 10k je ko cBerckux 0.67 OomoBa.

Ynopeana anajimza cTpyKType
PABHOTEX A Y TAKMUYAPCKUM
cactapumMa puHAIUCTKUIBA CBETCKOT
npBeHcTBa U [IpBencrBa Cpouje

AnamsupameM paBHoTexa (I'paduxon 2) y
TAaKMHUYaPCKUM CacTaBHMa ca 00pydeM MOXe ce yo-
YUTH J1a Cy CBETCKE TaKMUYapKe u3Besie yKymHo 17
paBHOTEXa, TIPU YeMy je M3BEIEHO / Pa3IHYUTUX Y
pacnony Texuna ox F (0.6) mo wak N uuBoa (1.4).
Cpricke TakMHUapKe Cy U3BeJie yKymHO 16 paBHOTE KA,
on tora 13 pazmuuutix, HuBoa ox C (0.3) mo K (1.1).
Hajuemnrhe je u3BeseHa ,,3a1ma BepTHKaIHa Bara™ (
<) G HuBoa TexuHE KO 00€ TPyIE TAKMUYAPKH, 1
To 6 myTta Kox cBeTckux (35.29% on ykymHOT Opoja
M3BEJICHUX PAaBHOTEXa) U 3 MyTa KOJ| CPIICKHX TakK-
muyapku (18.75% on ykynHor Opoja H3BEeACHHX paB-
HOTEXa). AHATM3UPAkEM HUBOA TEKHUHA M3BEACHUX
paBHOTEXa, KOHCTATYyje Ce Jla Cy CBETCKE pUTMUYAp-
ke u3Bene 8 pasuoreka G (0.7) uuBoa, mo Tpu H (0.8)
u J uuBoa (1.0) 1ok cy cpricke TakMuuapke Hajuenthe
n3Boamwie paBHotexe E HuBoa (0.5), ykymHo mer.
CBeTcke TakMHUYapKe cy U3Besie 7 paBHOTEKa U3HAT
G muBoa (0.7), 10K Cy CpIiCKe W3BENe CBEra jeaHy
Bumy on G HuUBOa, a Takohe ce mpumehyje aa cy
CpIICKe TakMHuapke u3Bene 9 paBHOTeka ucrnox F
nuBoa (0.6) 10K cBeTCKe WO TE BPEAHOCTH HHUCY
uMalie HU jeJIHy PaBHOTEXKY. AHalu3a je ToKazania
Jla CBETCKE TaKMHYapKe TOMHUHHPA]y Y H3BOhEmY
KOMOMHOBaHUX PaBHOTEXKA, KAKO MO CTPYKTYPH TaKO
U 10 BpeAHOCTH TexxknHa. Cpemba BpeTHOCT TeKHHA
CBUX M3BE/ICHNX PaBHOTEKA y CACTABUMA ca 00pydeM
KOJI cprickux Takmuuapku nzHocu 0,56 6070Ba, 10k
je xox cBerckux 0,79 OomoBa.

VY cactaBuMa ca BHjauoM, CBETCKE TaKMUYap-
K€ U3BeJIe Cy 7 Pa3IMuUTHX Of] YKYIHO 9 paBHOTEKA
(uuBoa Texune ox G 0.7 mo O 1.5), mok cy cpricke
on 12 ykymnHo u3Bene 7 pa3IMYUTHX paBHOTEkKA (HU-
Boa texxune ox D 0.4 mo L 1.2). Kao u ko 00pyua,
U y cacTaBuMa ca BHjauoOM U je[lHE M Jpyre TaKMH-
yapke Hajuyenrhe KOpHCTE ,,3a/ilby BEPTUKAIHY Bary"
() texune G HuBoa. OBa paBHOTEXA je y cacTa-
BHMMa CPICKMX TaKMHYapKH 3acTyrbeHa ca 41,6%,
a KOJI CBETCKHUX Takmuuapku ca 44,4 %, on ykymHor
Opoja u3BeAcHUX paBHOTEkA. CBETCKE TaKMHUYAPKE
Cy IOMHHAaHTHH]jE Y U3BOlerYy KOMOMHAIM]a PaBHO-
Teka Yrja TeXHHa n3Bohema gocexe u 10 HuBoa 0
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- 1.5 moena. Cpricke TakMHUIapke cy ,,pyere” paBHO-
texe (S¥) u3Berte 1Ba myTa, a jeaHa o mux je L Hu-
Boa. Cpe/mha BPETHOCT TEKUHA CBIX U3BEICHUX PaB-
HOTEXKa y cacTaBuMa ca BUjadoM KOJ| CPIICKHX TaK-

mudapku uzHocu 0.71 0010Ba, 0K je KOJ CBETCKUX
0.88 6omoBa. [TocmarpaHo 1 ca OBOT acCIieKTa, yoyaBa
Ce MPETHOCT CBETCKUX TAKMUYAPKH Y U3BOh)erby paB-
HOTE)Ka y cacTaBUMa Ca BH]jauoM.
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I'paduxon 2. Juctpulyiuja paBHOTEXa y cacTaBUMa CBETCKHUX U CPIICKUX PUTMHUYAPKU

VY cactaBuMa ca JIOIITOM CBETCKE TaKMHUYap-
Ke cy of yKynHo 12, u3Bene 7 pa3iuuuTHX PaBHO-
texxa auBoa F (0.6) mo N (1.4), mok cy cpricke Tak-
MHUYapKe ol yKynHo 13, u3Bene 6 pasnuuUTHX HH-
Boa texkune o1 C (0.3) 1o K (1.1). PaBHoTexe G Hu-
Boa (0.7) najuenthe cy kopuirheHe U KOJ CBETCKHX
U KOJ| CPIICKUX TakMH4apku (YKyImHO 1o 1mect). Kao
U KOJ TPETXOIHO aHAIM3MPAHUX PEKBU3UTA, M KO
jonTe ce Hajuemhe mojaBibyje ,,3a[ba BEPTHKAIHA
Bara“ (4 ), G HuBoa Texxnne. OBa PaBHOTEXA je KON
CBETCKHMX PUTMHUApPKHU 3acTyIsbeHa ca 33.33%, a kox
CPIICKMX pUTMHYapKH ca 46.15% on yxynHor 6poja
U3BEICHUX paBHOTeXka. KomOuHamuje paBHOTEXa
KOJI CBETCKMX TAaKMUYapKH Cy BUIIET HUBOA TEKHHE
HEro HITO je TO KOJ CPICKUX TakMuyapku. Cpeama
BPEIHOCT TEKHHA CBUX W3BEACHUX PABHOTEXKA y Ca-
CTaBHMa Ca JIONTOM KOJ CPIICKUX TAKMHUYAPKH U3HO-
cu 0.73 6omoBa, 1ok je xox ceerckux 0.93 6om0Ba.

Ynopeana ananusa CTpyKType
OKpeTa y TAKMHYAapPCKHM CacTaBUMa
¢punaIucTKHBa CBETCKOT NPBEHCTBA
u [IpBencrBa Cponje

Pesynrati amanmse AUCTpUOyNHje OKpeTa y
cacrasuma (I'padukon 3) mokasyjy ma Cy CBETCKE
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pUTMHYapKe U3Bese YKynHO 17 okpeTa y cacraBuMa
ca oOpyueM, Ipu YeMy ce HUjelaH He TIOHaBJba, U y
pacriony cy oj F (0.6) 10 yak V HuBoa TexuHa (2.2).
Cpricke TakMHYapKe cy u3Bene yKymnHo 19 okpera u
10 15 pasnuuuTHX, YOUSBHMBO Mamker HUBOA TEKUHA,
u 1o y pacrnony oxa C (0.3) g0 | (0.9). Cprcke put-
MHYapKe U3Belie Cy HajBHIIEC OKPEeTa HUBOA TEKHHE
D (0.4), 6 okpera. ITpeko uuBoa | (0.9) cprcke Tak-
MHYapKe HUCY UMaJie HHjelaH OKPET, IOK Cy CBETCKE
nmane yak 11, a mehy muma 1 KOMOMHALU]Y OKpe-
ta (%) BpeaHoctu 2.2 noena (V uuo). Ox cBey-
KynHO n3BeieHnx 30 pa3InunuTHX OKpeTa puTMUYap-
Ke ce mojayaapajy y cera qa. CBETCKe TaKMHYapKe
Cy JOMHHAHTHH]E y OJJTHOCY Ha CPIICKE KaKO KOJ| U30-
JIOBaHUX TEXHMHA TaKO M KOJ KOMOWHaIHWja OKpeTa.
OxkpeTe Koje Cy KOMOMHOBAJIC CBETCKE TaKMHYapKe,
JaneKo cy Behe BpeJHOCTH y 0OJTHOCY Ha KOMOMHAIHje
OKpeTa KOpUIThEeHHX y cacTaBUMa CPIICKUX PUTMH-
yapku. [Topeaehn cpeame BpeAHOCTH TEXHUHA H3Be-
JICHUX OKpETa, jaCHO Ce yo4aBa MpPEJHOCT CBETCKHX
PUTMHYAPKH Y OTHOCY Ha cpricke. Cpeba BpeIHOCT
TeKMHA CBUX W3BEJICHUX OKpeTa y cacTaBHMa ca
o0pyueM KOJ CpICKHX TakMu4yapku usHocu 0,57
00710Ba, JI0K je xox cBeTckux 1,13 Gonosa.
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I'padpuxon 3. Jluctpudyiuja okpeTa y cacTaBUMa CBETCKUX U CPIICKUX PUTMUYAPKH

VY cactaBuMa ca BHjauoM, CBETCKEe TaKMHUYap-
Ke cy u3Besie yKymHo 24 okpera, ox tora 20 paznuyu-
THX, ca HHBoMMa TexknHa y pacrony ox D (0.4) mo S
(1.9). HajBume cy u3Boauie texxune H nusoa (0.8), u
10 6 myta. Cpricke TakMuuapke cy u3Bene 16 paziu-
YUTHX, Off YKyITHO 26 OKpeTa, ca HUBOMMA TEXXHUHA Y
pacriony oz 0.2 no 1.0 noena. Hajuewrhe cy usBonuie
okpere D uuBoa (0.4), u to 7 myta. On ykymHo 35 u3-
BEJICHUX OKpeTa Ha 00a MPBEHCTBA, pUTMUYAPKE CY
ce Mmojyaapaje camMo y jeTHOM OKpeTy (OKpeT ca BH-
COKHM 3TrpYCHUM 3aHOKEHEM, ca JpKameM, 3a 720° -
). U okpere 1 komMOHHALM]e OKpETa, CBETCKE PHT-
MHUYApKe Cy U3BOAMJIC HA JIAJICKO BHUILIEM HHUBOY, Of-
HOCHO OKpeTe ca BehuM Opojem poraija, a caMuM
TUM W BUIIUX BPEJHOCTH OJ] CPIICKUX TAKMHUYAPKH.
TakMmuuapke cBeTckor panra usBene cy 10 okpera
rauBoa Texkune mpeko J (1.00), mok cpricke TakMugap-
K€ HUCY M3BEIIC HU jellaH OKPET OBAKO BUCOKE BPE/-
HOCTH. ,,Fuete” okper ) KOjH Ce TI0jaBJbyje KOJ
CBETCKHX PUTMHUYAPKH, U3BEJICH j€ Y BPEAHOCTH YaK
Q mmBoa Texuue, 1.7 moena (8 ys3acTomHHMX OKpe-
Ta ca HOTOM Y XOPH30HTAJIHOM MNpPEIHOKEHY), TOK
ra CpIiCKe TaKMHYapKe HUCY KOPHCTHJIC YOIIIITE, HU
ca MamHuM OpojeM portanuja. OKpeTH ca 3aHOKEHEM
ce dvemhe TOjaBJBYjy KO CBETCKHX TaKMHUYApPKH,
JIOK Ce KOJ CpIICKHX KopucTe pelje, U u3Boze ce ca
MamuM OpojeM poTtarja. Cpenma BPEIHOCT TEKH-
Ha CBHX M3BEJICHUX OKPETA y CacTaBUMa Ca BHjauoM
KOJI Cprickux Takmuuapku nznocu 0.48 6omosa, 10k
je ko cBerckux 0.98 6omora. C 003upoM aa ce paau
0 eJIeMEHTHMA TEeJIOM, KOjU Cy 00aBe3HM 3a cacTaBe
ca BUjauoM, OBaj IMOJATaK yKasyje Ha BEJIMKH HEO0-
CTaTaK y TEXHUYKO] PUTIPEMILEHOCTH CPIICKHX PUT-
MHUYAPKH.

VY cacraBuma ca JIONTOM, CBETCKE TaKMUYap-
Ke u3Besie ¢y 12 pa3nuyuTuX OKpeTa, ca HHBOUMa Te-
xwuHa y pacrnony on D (0.4) no yak V (2.2), 1ok cy
CpIICKe TakMHUapke u3Besie 11 pa3nuunTix okpera y
pacniony texkuna on C (0.3) no | (0.9). Kao u y ca-
CTaBMMa ca 0OOpydYeM M BHjauoM, TAKO CE U y cacTa-
BHUMa ca JIONTOM T0jaBJbyjy OKTPETH H3y3€THO BU-
COKOT' HUBOa TexwuHe. CBETCKe TaKMHUApKe Cy H3-
Bene ,fuete” okper (_t!'a—), BpenHocT 1.6 moeHa Tj.
P nuBoa texxune (7 oxpera ox 360° ca cmobogHOM
HOTOM Y XOPHU30HTAJHOM MpeTHOKEHY). [Ipomene
(opme okpera Oe3 OCIIOHLIA HA METy MPUCYTHE Cy U
KOJI JelTHUX U KOJT IPYTHUX, C TUM IITO CY CBETCKE TaK-
Mu4apke kopucTwie Behu Opoj poramnuja ma cy ca-
MHUM THM U BPEJHOCTH Te:kuHa MHOTO Behe. Cpesmba
BPEHOCT TEKHWHA CBUX U3BEICHUX OKpETa y cacTa-
BHUMa Ca JIOMITOM KOJ CPIICKMX TaKMHYapKU U3HOCH
0.58 6omoBa, ok je kox cBerckux 1.17 Gomosa.

Ynopeana aHa/u3a CTpyKType
NOKPeT/bMBOCTH U Tajlaca 'y
TAKMHYapPCKHM CacTaBUMa
¢puHamMcTKNBa CBETCKOT MPBEHCTBA
u [IpBencTBa Cponje

V cacraBuma ca obpyuem (I'padukon 4), on
ykynmHO 17 TOKpETJPHBOCTH, CBETCKe Cy m3Bene 11
pasmuuntix, HEBoa of A (0.10) mo L (1.2), mok cy
CPIICKE TaKMHUapke Mpukaszame 11 pasmuauTux o
16 MOKpEeT/HUBOCTH YKYITHO, HHBOA TEKUHE y pac-
mony o1 A (0.10) mo H (0.8). Cercke purmuuapke
cy u3Bele HajBuine mokperspuBoctr G Husoa (0.7),
ykymHO 9. 3a pasiuKy O HHX, CPIICKE PUTMHYAp-
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Ke Cy Hajuemrhe M3BOIMIIC TTOKPETJHUBOCTH HUBOA E
(0.5), ykymmo 6. ITokpetssuBoctr HuBoa H (0.8) ce
KOJI CBETCKHUX PUTMUYAPKH T10jaBJbyjy 9 myTa, JOK
CYy KOJI CPIICKHX TPHUCYTHE camo jBe. CBEeTCKe Tak-
MHYapKe Cy Hajuenrhe u3BOIMIIE ,,3a0bY Bary  crap-
TOM ca Tiia ¥ okKpeToM 3a 360° oxo BepTukaime oce (
T-7) G mmBoa (0.7), u To 4 nyra (23.53% ox ykym-
HOT' Opoja M3BENEHUX elleMeHaTa TOKPETIFUBOCTH).
Cpricke puTMUYapke ¢y Hajuenrthe U3BOAMIC ,,3a0bY
Bary” ca okperom ox 360° Oko BepTHKalHE OCe Yy

»penche* mosunuju (E) unuBoa F (0.6), u To 3 myra
(18.75% on ykymHOTr Opoja HM3BEICHHX eJeMeHaTa
nokpeTsbuBocTr). On ykynHo 19 MOKpeT/hbUBOCTH
M3BEJICHUX Ha 00a TaKMHUYEHa, PUTMUYApPKE Cy CE
noaynapane y usBohewmy Tpu. Cpenma BpemHOCT
TEXHMHA CBHX W3BEJCHHUX MOKPETJHUBOCTH M Tajlaca
y cacrtaBuMa ca o0py4eM KOJ CPIICKHX TaKMHYAPKH
m3Hocu 0,45 Gomoma, nok je kom ceerckmx 0.67
Oonosa.
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I'paduxon 4. Tuctpulynuja NOKPeTJLUBOCTH 1 Tallaca y CacTaBUMa CBETCKUX M CPIICKUX PUTMHYAPKH

Kako mokpeT/bHMBOCTH U TaNacH He Chaiajy y
OCHOBHE €JICMEHTE TEJIOM KOjU Ce W3BOJIC Y cacTa-
BHMa ca BHjayoM, TaKO je€ M yYECTAIOCT HHUXOBOT
u3Boljea y aHaIM3UpaHUM cacTaBuMa Mama. CBeT-
CKe TaKMUYapKe Cy U3BeJie YKyImHO 8, oj] Tora 6 pas-
JUYUTHX TIOKPETJHUBOCTH Yy PACIOHY HHBOA Te-
xuna oq A (0.10) no J (1.0) mok cy cpricke Tak-
MHUUapKe H3BeJe YKymHO 6, om Tora 3 pasimuuuTte
nokpetsbuBocTH, HUBoa TexkxuHa D (0.4) u E (0.5).
On ykymHO 6 TOKPETJHUBOCTH CPIICKE PUTMHUYAP-
ke cy tpu myta (50.00% on ykymHoOr 6poja u3Beie-
HHX eJieMeHaTa MOKPETJbUBOCTH) HM3BEJE ,,Bary” ca
okperom oj 360° oko BepTHKaiHe oce y ,,penche
TTO3UIIHjH (}) nuBoa F (0.6). Cpeama BpeqHOCT Te-
JKMHA CBUX M3BEJCHUX MOKPETJHHBOCTH U Tajaca y
cacTaBMMa ca BHjavuoM KOJI CPIICKUX TAKMUYAPKHU H3-
Hocu 0.37 6omoBa, ok je kox cBerckux 0.47 6omoBa.

TexuHe y TOKPETJLUBOCTHMA U TAJTACKMA Y ca-
cTaBMMa ca JonToM Behe ¢y y 0JHOCY Ha ocTale pek-
BU3HUTE, jep Cy CIEMCHTH OBE Ipyrie crenuuIHu 3a
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JIOTTY Kao peKBU3UT. CBETCKe TAKMUYApPKeE CY y cacTa-
BUMa Ca JIOTIIOM HM3BeJe YKYITHO 24 MOKPETIEUBOCTH,
ox tora 12 pasmuuutux ox A (0.10) mo L (1.2) HuBoa
texxuHa. Cprcke Takmugapke cy uzsene 20, ox Tora
takole 12 pa3nuuuTHX MOKPETIEUBOCTH, Al MAaFET
pacniona ox cerckux u 10 o1 A (0.10) mo G HuBoa
(0.7). Cercke TakMUuapKe Cy HajBHIIE KOPHUCTHIIC
nokpetsbuBocTH TexxuHe HuBoa G (0.7), uak 11, mok
Cy KOJ CPIICKMX PUTMHYAPKH Haj3acTyIUbeHH]e Ouie
nokpetsbrBocTH HUBOA F (0,6), ykymHO 9 H3BeIeHUX.
Caercke TakMu4apke, Takohe, cy 5 myTa KopucTuie
,»3a]IIby Bary" cTapTtom ca Tia u okperom 3a 360° (
T.7 ) HuBoOa G, JIOK je CpIcKe TaKMHYapKe HUCY U3-
Beste HujeaHoM. CBeTCKe TaKMHYapKe Cy MPeKo HU-
Boa H (0.8) usBene 7 moKkpeT/bUBOCTH, CPIICKE TaK-
Muuapke HujenHy. Cpearba BpeIHOCT TEXKHHA CBUX
M3BEICHUX MMOKPETIHUBOCTH U Tajlaca y cacTaBuMa ca
JIONTOM KoA cprickux TakmMuuapku mzHocu 0.50 6o-
JI0Ba, JI0K je kox cBetckux 0.71 6omoBa.
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Pe3yaraTu koMnapaTuBHe CTaTHCTHKE

Caercke TakMHUYapKe ocTBapyjy Behe mpoceu-
HE BpPCAHOCTU TCKHHA Yy CBUM I'pyliaMa CJIEMEHAaTa

TEJIOM y CacTaBMMa Ca CBUM PEKBH3UTHMA Y OJHO-
Cy Ha cpricke TakmMuaapke. OBe paznuke ¢y y Behuan
cllydajeBa W cTaTucTH4KH 3Hauajue (Tabema 1.).

Tabena 1. 3HauajHOCT pa3iuKa CPEABHX BPSIHOCTH T&KUHA (T-TECT)

CKOKOBH paBHoOTeHxKE OKpeTH NOKPET/bHBOCTH
M=0.71/M=0.51 M=0.79 / M=0.56 M=1.13 / M=0.57 M=0.67 / M=0.45

Oo6pyu cBeTcke / cpricke
3.0395 3.8079 3.3156 1.8122
M=0.69 / M=0.53 M=0.88 / M=0.71 M=0.98 / M=0.48 M=0.47 /| M=0.37

Bujaua cBeTcke / cpricke
3.9752 0.1891 45331 0.4833
M=0.67 / M=0.50 M=0.94 / M=0.73 M=1.17 / M=0.58 M=0.71/ M=0.50

Jlonta cBeTcke / cpricke
2.584 1.2107 2.8993 3.7057

P,,=2.228 P, =3.169

Konm ckokoBa mocToju 3HA4YajHA pa3IHKa y
MPOCEYHO] BPEAHOCTH TEKUHA Yy CACTABUMa Ca CBUM
peKBHU3UTHMA KOjU cy oOyxBahenm pamom. Y cacra-
BHMa Ca OOPyYeM H JIOTITOM OBa Pa3inKa je Ha HUBOY
snadajuocTu 0.05, 10K je y cactaBuMa ca BUjauoM Ha
HuBoy 3HadajuocTH on 0.01. Kao mmro je panuje Ha-
MOMEHYTO, CKOKOBH CY KapaKTepUCTUYHA TpyTa eJe-
MEHATa TEJIOM Y CacTaBUMa Ca BHjauoM.

Konm paBHOTeX)a CTaTHCTHYKKA 3HAYajHA pas-
muka (p=0.01) mocroju camo y cactaBuMa ca o0py-
YyeM, JIOK ce YOUCHE pa3iiiKe Y BPEIHOCTUMA TEKH-
Ha y cacTaBMMa Ca BHjauOM W JIONTOM HHUCY IOKa3a-
Jie Kao 3HaudajHe. U oBIe je HEeOmXOAHO HAIOMEHY-
TH JIa paBHOTEKE HUCY KapaKTepUCTUYHA IPyIia elie-
MEHaTa TEJIOM 3a BHjady U JIONTY, JOK ce€ KO 00pyda
3axTeBa 3acTYIJLEHOCT TEKHHA M3 CBUX IpyIa elie-
MEHATa TEJIOM.

Kox okpera mocToju CTaTHCTHYKHM 3HAYajHA
pasiinka y MpoceyHOj BPEIHOCTH TEKHHA KOJIl CBUX
pEeKBHU3UTA. Y cacTaBUMa ca OOpydeM M BHjauOM OBa
pasziuka je Ha HuBOy 3Hauajuoctu oj 0.01, mok je y
cacTtaBrMMa ca JIONITOM Ha HUBOY 3HauajHocTH o 0.05.

KOJI MOKPETJIbUBOCT M Tajlaca CTAaTUCTHUY-
KM 3Ha49ajHa pa3jfKa jaBjba C€ CaMO y cacTaBHMa ca
sorrrom (p=0.01), 3a kojy je oBa rpyrma eremMeHara Te-
JIOM M KapaKTepUCTUIHA.

Hajgehe pa3nuke y HUBouMa Te)KuHa, y cacTa-
BUMa CBETCKUX Y OJHOCY Ha CPIICKC PpHUTMHUYapPKE,
yodaBajy ce y KapaKTepUCTHYHUM TpyIiaMa eJeMeHa-
Ta TeyoM 3a oapeleH pekBu3UT. OBUM CBETCKE PHUT-
MHUYapKe MMoKa3yjy Jia Cy U3y3€THO (PU3UUKH CIpeM-

HE U JIa BIIaJIajy CBHM Ipylama elieMeHara TeJIoM, U
YIPaBO Cy y TOM TOTIICAY y 3HA4YajHO] MIPETHOCTH Y
OJTHOCY Ha CPIICKE TaKMUYapKe.

3AK/bYYAK

VY pany je BpuieHa ymopeoHa aHajiu3a Tak-
MHYApCKHUX cacTaBa Koj LiecT HajOoJbe Iuiacupa-
HUX pUTMUYapKH Ha CBETCKOM MPBEHCTBY Y MOCKBU
2010.romune u mecT HajOOJbE TUIACHPAHUX PUTMH-
yapku Ha [IpsenctBy Cpouje y beorpany 2010. roau-
He. TakmMuuapke ca 00a MpPBEHCTBA MOLyAapaje Cy ce
y cacTaBUMa ca TPHU PEKBU3UTA — 00pyUYeM, BHjauoM
U JIOTITOM, T1a ¢y OHM M Onii 00yxBaheHH aHaTH30M.

VYkynHo 36 TakMHYapcKHX cacTaBa Mpo-
LEHWJIE Cy TPU CYOKUEE HajBHUILIET CAaBE3HOTI HU-
Boa, mpemieaajyhu Buaeo CHUMKE, HajMame JBa
nyTa, Kopuctehu mpu TOM M YCHOPEHH BHAEO 3a-
nmUC. AHalM3a CBUX CacTaBa BpILEHA je ca acreKTa
3aCTYIJbCHOCTH TEXHHA TEJIOM Pa3IUYUTHX CTPYK-
TYpHHX TpyIa: CKOKOBa, paBHOTEXKa, OKpeTa U elie-
MeHaTa MOKPET/BUBOCTH U Tanaca. Llywb aHamuse je
010 Aa ce yTBpAM /1 JIM TIOCTOj€ CIIMYHOCTH U Pa3iv-
K€ Y u3BOhely MOMEHYTHX CTPYKTypa y cacTaBUMa
HajOOJBHUX CBETCKUX M CPIICKUX PUTMHYAPKH.

Jobujenn nonanu obpahenn cy moctynuuma
JECKPUITUBHUX W KOMIAPAaTHBHUX CTaTUCTHUYKUX
METOJla, Ha OCHOBY 4Yera ce MOTy M3BecTH clenehu
3aKJbYYLH:
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* ¥V cacraBmma ca o0pydeM, BUjadoOM U JIOTITOM,

Haj00JBE CBETCKE TaKMHUYapKe W3BENe Cy
Behie mpoceyHe TeKUHE CKOKOBA OJ1 CPIICKUX
TaKMUYapKH. Pasiuke y iUXOBOM n3Bohemy
ToKa3alie Cy e M Kao CTATHCTUYKH 3HAYajHe
3a cBa Tpu pekBusnuTa. OBaj momarak a00uja
Ha 3HAYajy CaMUM THM IITO CY CKOKOBH
KapaKTepPUCTHYHA Tpyla eJeMeHara TeJIOM
3a CBE HAaBEJCHE PEKBU3UTE, IPOITUCAHE
CYyIMjCKUM TIpaBUIHUKOM. Y3umajyhu y
003Up OCHOBHE KapaKTEpUCTHUKE CKOKOBA,
pasyior KBaJIUTETHHjET M3BOlerma CBETCKHUX
TaKMHUYApKH MOXE C€ TOTPAKUTH Y
TPEHAKHOM TIPOIIECY, OJIHOCHO HUXOBO]
00Jb0] GU3HUKO] IPUTIPEMH, K0 U y paay Ha
caMoj TeXHUIIN n3Bohema ckokoBa. CKOKOBE
KOje Cy KOPUCTHJIC y cacTaBUMa Ca jeTHUM,
MOHABJBAJy CE y CacTaBMMa M Ca OCTaJHM
PEKBU3UTHMA U KOJI CBETCKUX M KOJ| CPTIICKUX
PUTMHUYAPKH, INTO CE MOXKE OOpa3IOKUTH
3aXTE€BUMa CYIHjCKOT TIPABHJIHUKA KOJH
o CyOjeKTHBHOM MHUILBEHY ,,A3UCKYje”
n3Bolerbe ejeMeHaTa BUCOKUX HUBOA TEXKHHA
(Bumre GomoBa — 0OJBM IIIACMAaH), YMME je
HeMmoryhe 3a70BOJEUTH M PAa3HOBPCHOCT
HCTHX.

VY wuzBoherby pPaBHOTEKA, CBETCKE TaKMHU-
Yyapke Cy MMaje MpPOCEYHO Behie TeXHHE Y
CBHUM CacTaBUMa OJI CPIICKHX, C THM IITO
Ce CTAaTUCTWYKHM 3HAYajHa pasjihKa yodaBa
caMo y cacTtaBuMa ca ooOpydeM. Cpricke
TaKMUYapKe M y OBOM CETMEHTY HMajy
MPOCTOpa 3a Halpeaak y MOIIeay TEXHHUKE
mBohema. Hajuermhe m3Bohena paBHOTEXa
W KOJI CBETCKUX U KOJI CPIICKUX PUTMHUYAPKU
je ,,3alIba BepTHKaIHa Bara™.

Pasnuke y m3Bohemy okpera y cacraBuMa
Haj00JBUX CBETCKUX M CPIICKUX PUTMUIAPKH
ToKasajie ¢y ce kao HajBehe y omHocy Ha
CBE OCTalle aHAJIM3HPHE CTPYKType TEKHHA
n3BesieHuXx TenoM. CBeTCcke pUTMHUYAPKE
Cy H3BOJAWJIC OKpeTe Jajeko Belier HUBOA
TEXKWHE OJ] CPIICKUX TaKMHYapku. Pazimke
MPOCEUHUX BPEIHOCTH TEXKHHA OKpeTa
ToKa3alie Cy e M Kao CTATHCTUYKH 3HAYajHe
y cacTaBuMa ca CBUM pPEKBHU3HTHMA
obyxBahenum ananm3oM. C THM y Be3H, MOXKE
Ce KOHCTATOBATH JIa j¢ Y TPEHUHTY CPIICKHX
PUTMUYApPKH  TOTPEOHO  WHTCH3WBHH]C
paguTH Ha TTOOOJBINIAY TEXHHUKE H3BOhema

OKpeTa, Kao 1 Ha Behem Opojy caTu OaneTcke
MpUTNIpEMe y CTPYKTYPH TPCHUHTA.

* VYV usBohemy eneMeHara MOKPETJLUBOCTH U
Tanaca Takole ce youasa MmpeHOCT CBETCKUX
PUTMHUYAPKH, HAPOYHUTO y TMOMIEeHy H300pa
TEXHUYKHA 3aXTCBHHUJUX TOKPETIBUBOCTU
y OJHOCY Ha OHE y cacTaBuMa CPIICKHX
TaKMHUYIAPKH. CTatncTHIKu 3HavYajHa
oncrymama npuMehyjy ce y cacraBuma ca
JIOTITOM 3a KOjy je OBa TpyTa ejleMeHara u
KapaKkTepucTH4yHa. Pasnuka y cTpykTypu
MOKPETJBUBOCTH Y CacTaBUMa CBETCKHX WU
CPIICKMX TAKMUYApPKU Marba je y OJIHOCY Ha
MPETXOJHO aHAIM3UpPaHe TPyIe eleMeHara
TEJIOM.

AHnanmusupajyhm CTpyKType TEKHWHA H3BeIe-
HUX TEJIOM y cacTaBuMa ca o0pydeM, BHjaduoM H JIOTI-
TOM HajOOJEUX CBETCKHX M CPIICKHX PUTMUYAPKH Y
2010. roguHM MOXKE C€ 3aKJbYYMTH Ja Cy CBETCKE
TaKMUYApKe Ha JaJIeKO BHIIEM HHBOY OJI CPIICKUX
takmMudapku. [lobospmiame oBakBe CUTyalnje Ou ce
MOTIJIO MOCTHNY KaKo U3MEHaMa Y CaMOM TPEHAKHOM
MPOIIECY, TAKO U Y TEXHUIKHM YCIIOBHMA TPEHUPAha.
PemaBame mpobiaema y TpeHa)KHOM TIporiecy Tpeda-
70 Ou ma ce kpehe y mpaBIty moOoJbIiama hHU3MIKe
MIpUITPEMe PUTMUYAPKH, Pajia Ha TEXHUIM H3BOermba
TEeXHWHA, a TToceOHO O Tpebano yHampeauTH TIpo-
rpaMm OameTckux mpeunpema. Takohe, Tpebamo Om
paJluTH Ha CTaJHOM yCaBpIIaBamy CPIICKUX TpEHe-
pa u pa3sMOTPUTH CBe MOTYhHOCTH 3a TI0OOJBITIAC
TEXHUYKUX YCJIOBA TPCHUPAma, MPBEHCTBEHO 00e-
30emUTH aJeKBaTHE cayie, ca OBOJAHUM OpojeM
caTu HUXOBOT Kopuithema. OBa M CiIMYHA TTUTamba
MOTy ce HahM kKao mpeaMeT MHTepecoBama OpOjHUX
CTpydmhaka u3 cepe pUTMHIKE THMHACTHKE Y HAIIIO]
3eMJbH.

Cynujcku TIpaBWIIHUK IIOCTaBJha BEOMa BH-
COKE 3axTeBe Mpe] PUTMUYAPKE U FHHXOBE Tpe-
Hepe. AHaNIM30M cacTaBa MODIO C€ YBHJCTH Jia
3a/10BOJhaBajyhu 3aXTeBe MPABHITHHUKA, TAaKMHUYapKe
n3BOJIE TauHO onpehen 6poj o0aBe3HUX TEKUHA KOje
ce 300r mTo 0OJBET ITacMaHa W3BOJIE U IO BPTOIIIA-
BHUX HHBOA BpeIHOCTH. OCTaje OTBOPEHO MUTAKE Ja
i he pa3sHOBPCHOCT y CacTaBHMa, YMETHUYKA KOM-
MOHEHTA, JTyX PUTMHYKE THMHACTUKE alli U 3/IpaBJbe
TMMHACTUYAPKU OCTaTH y CEHIM MPOMHCAHUX U
CTpOTO yTBpheHUX MpaBuIa.
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THE STRUCTURE OF DIFFICULTIES
IN THE ROUTINES OF THE BEST WORLD
AND SERBIAN RHYTHMIC GYMNASTS

Abstract

This paper contains a comparative analysis of competition routines with a hoop, ball or rope of the top six competitors at the World
Championship in Moscow 2010 and the top six competitors at the Serbian Championship in Belgrade 2010. This analysis was conducted
on the basis of the proportion of body difficulties from various structural groups (leaps, balances, pirouettes, flexibilities and waves)
comprised within the routines of the competitors with corresponding apparatus (hoop, ball, rope) in both championships. The aim of this
research was to identify the similarities and differences in the structure of leaps, pirouettes, balances and elements of flexibilities and
waves of the first six competitors in both championships by analyzing their routines on video recordings. The findings discovered that
the competitors in the World Championship demonstrated a considerably higher level of technical value in their routines compared to the
Serbian competitors. The competitors at World level perform difficulties of greater average difficulties from all structural groups in their
routines with a hoop, ball and rope and these differences are generally important from a statistical point of view. The greatest differences
were noticed in pirouettes, whereas differences in the structure of flexibilities were the least, compared to other structural groups.

Key words: TECHNICAL VALUE / BODY DIFFICULTY / RHYTHMIC GYMNASTICS / STRUCTURAL GROUPS

INTRODUCTION

In order to achieve results of the highest level
and quality in sport it is necessary to constantly mon-
itor the general place and latest trends in the devel-
opement of the respective sport, as well as to analyze
the individual state and progress of the sportsman/
woman through the process of training and compet-
ing. This paper was written with an intention to con-
tribute to a multi-sided approach to viewing the prob-
lems concerning rhythmic gymnastics by analyzing
the routines of the top Serbian and World rhythmic
gymnasts from the aspect of the technical value of
their performances..

The Code of points of the Internationational
Gymnastic Federation (Federatinon Internationale de

Gymnastique, 2009) is issued every four years, i.e.
for each Olympic cycle, but can be modified during
the contemporary cycle when it is accompanied by
official changes and supplements. The development
of the Code follows developments in the actual prac-
tice of sport but the Code also dictates the direction in
which rhythmic gymnastics will evolve. Special at-
tention is paid to ensure that compositions do not turn
into a series of performed difficulties as this would
compromise the artistic elements of the routines, the
very spirit of this sport, as well as endanger the health
of the gymnasts themselves.
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The routines included in this paper have been
analyzed from the aspect of the content of body dif-
ficulties. Body difficulties are exercises which belong
to any of the compulsory groups of body elements
(the term “element” will henceforth be used to de-
note any form of exercise, movement): leaps, balanc-
es, pirouettes or the group of flexibilities and waves.
The basis of every difficulty is the movement of the
gymnast (body element) but it cannot be recognized
on its own unless it is accompanied by the respective
movement of the apparatus. The Code defines body
difficulties, according to their complexity and diffi-
culty of performing, as body difficulties of a specific
level and prescribes a specific point value (from 0,10
to 1,00 point and more).

Points given for the technical value of a rou-
tine are very often decisive in the final placement
of a gymnast, especially at big competitions. For-
mer research in the segment of the technical values
of routines has shown that in the last two Olympic
cycles the highest number and highest level of dif-
ficulties were achieved in leaps and elements of flex-
ibilities (Aleksi¢, 2005; Aleksi¢, & Moskovljevi¢,
2007). Leaps have been present, as the predominant
structural group in routines since the previous cen-
tury 80ties. (Milicevi¢,1988; Radisavljevi¢, 1986;
Radisavljevi¢, Medi¢, & Moskovljevi¢, 1996). For
more than two decades balances, as a structural
group, have been the least used in the constructing
of difficulties (Milicevi¢, 1988; Radisavljevi¢, 1986;
Aleksi¢, 2005; Aleksi¢, & Moskovljevi¢, 2007).
Only for a short period of time, in the first half of the
90ties, instigated by changes in the Code, balances,
were equally represented in content with leaps in
the construction of difficulties (Radisavljevi¢, 1993;
Radisavljevi¢, Medi¢, & Moskovljevi¢, 1996). It is,
of course, always keep in mind that the successful
execution of the above structural group is associ-
ated with a good motor preparation (Brooks, 2003;
Hume, Hopkins, Robinson, Robinson, & Hollings,
1993; Hutchinson, Tremain, Christiansen, & Beit-
zel, 1998), with some morphological characteristics
of competitors (Di Cagno, et al., 2008), as well as
their age (Moskovljevi¢, Radisavljevi¢, & Dabovic,
2013).

The items of this research were the structures
of difficulties in the routines with apparatus of the top
six Serbian and World rhythmic gymnasts. The aim
of this research was to establish the similarities and

differences in the structure of difficulties between the
best Serbian and World rhythmic gymnasts.

METHOD

The course and procedure of research

This paper presents a transversal research
where an empiric approach is used as the basic meth-
od and a descriptive approach is secondary.

The technique of viewing video recordings
from the World Championship in RG in Moscow and
the Serbian Championship in RG in Belgrade, both
held in 2010, was used to acquire the relevant data.

The gathering of facts was carried out accord-
ing to a previously established protocol and three
judges of the highest federal level took part in the
proceedings. Each routine on the recording was an-
alyzed at least twice and the option of viewing the
recordings in slow motion was often employed in or-
der to ensure the maximum credibility of the facts.
This manner of analysis excludes possible problems
which might arise in the evaluation of the composi-
tion of the routines. (Radisavljevi¢, 1986; Popovi¢, &
Samuilidu, 1997; Popovi¢, 2000).

Sample of subjects

Twelve rhythmic gymnasts are the subject of
this research and they include:
e 6 best-placed sportswomen in the World
Championship in Moscow;
e 6 best-placed sportswomen in the Serbian
Championship in Belgrade.
The research comprises 36 routines;12 rou-
tines for each of the following apparatus — hoop, rope
and ball.

Sample of variables

All the variables of scrutiny, according to cri-
teria of measurement, belong to the group of qualita-
tive (attributive) variables. The variables researched
were:

* leaps (/\),

 balances (T),

* pirouettes ( b ),

« flexibilities and waves (J_).
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The evaluation of variables using the official
Code of points was carried out by watching and ana-
lyzing the video-recorded material.

The statistical processing of the data

All the facts gathered in the process of re-
search were processed by procedures of descriptive
and comparative statistics.

In the field of descriptive statistics the fol-
lowing facts were defined:

 frequency distribution;

* mean;

* variance;

* standard deviation.

In the field of comparative statistics the T-test
was used for testing the differences in arithmetic
means of small independent samples (Peric, 2001).

RESULTS AND DISCUSSION

The results of the research are represented by
corresponding graphs for the body element groups in
the routines with each of three of the previously men-
tioned apparatus. The importance of the differences
of the arithmetic means of performed difficulties
from all structural groups was tested by the T — test.

In order to simplify this presentation, hence-
forward in the text the sample rhythmic gymnasts
are named “World” (refering to the top six rhythmic

gymnasts in the World Championship 2010) and
“Serbian” (refering to the top six rhythmic gymnasts
in the Serbian Championship 2010) in the interpreta-
tion of the results.

Comparative analysis of the structure
of leaps in the competition routines of
the finalists in the World Championship
and Serbian Championship

Based on the results (Graph 1), the differences
in the performance of leaps of sample competitors
can clearly be discerned. In routines with a hoop
World contestants performed a total of 19 leaps, 6
of which were different, with a range of difficulty
from E (0.5) to H (0.8) while Serbian competitors
performed 20 leaps,12 of which were different, with
a range of difficulty from B (0.2) to H (0.8). The most
frequently performed leap by World contestants was
the turning stag leap with back bend (&) performed
six times and the turning split leap with back bend
performed three times, level of difficulty H (0.8).
The Serbian competitors most frequently performed
»,Cossack” leap with a turn of 180° (4) and the
straddle” leap (), with a level of difficulty F (0.6)
and E (0.5), which the World competitors did not per-
form at all. The turning split leap with back bend (
<0 ), level of difficulty H (0.8) was performed by the
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Graph 1. The distribution of leaps in the routines of World and Serbian rhythmic gymnasts
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World contestants three times whereas the Ser-
bian contestants did not perform it at all. World con-
testants mainly performed leaps with higher levels
of difficulty with frequent beck bands and rotations,
which were very rarely executed by Serbian con-
testants. Serbian competitors performed 10 leaps of
lower difficulty levels which the World competitors
did not use in their routines at all. The mean value
of all performed leaps in the routines with a hoop by
Serbian contestants was 0.51 points, while the World
contestants had an average of 0.71 points. By ana-
lyzing the performance of leaps in the routines with
a hoop, a distinct advantage in the favour of World
rhythmic gymnasts against Serbian can be noticed.

In routines with a rope World competitors per-
formed a total of 31 leaps, 7 of which were different
and had a range of diificulty from E (0.5) to H (0.8),
while Serbian contestants performed a total of 24
leaps, 14 of which were different with a range from B
(0.2) to H (0.8). World contestants performed no less
than 17 leaps with a level of difficulty H (0.8), where-
as the Serbian contestants performed only 3 leaps of
the same value. The turning stag leap with back bend
(%) was performed 11 times by the World competi-
tors (35.48%), whereas the Serbian contestants did
not perform it at all. The Serbian contestants most
frequently performed leaps of E difficulty (0.5) - 8
times, and the turnng split leap (=) - 4 times. World
contestants did not perform any leaps with a level of
difficulty below 0.5, whereas the Serbian competitors
performed 13 leaps of this level. The mean value of
difficulty of all performed leaps in routines with a
rope by Serbian contestants is 0.52 points, while the
mean value of World contestants is 0.69 points.

As far as routines with a ball are concerned, it
can be stated that the Serbian competitors performed
a higher total of leaps than World competitors, but
regarding the levels of difficulty of the leaps we can
discern a considerable difference in their mean val-
ues. World contestants performed 8 different types of
jumps; 12 leaps with a difficulty of H (0.8) where the
turning split leap with back bend (+@_) and the turn-
ing steag leap with back bend (&), were predomi-
nant; both were executed 6 times each (26.09% of
the total of performed number of leaps). The Serbian
contestants did not perform these leaps at all. Instead,
they performed 13 different leaps, where jumps of
level E (0.5) were predominant ammounting to a to-
tal of 7; they performed ,,Cossack” leap with 180° ro-
tation (4) and the turnng split leap (=) 4 times each.

»Cossack” leap, of B level difficulty which was most
frequently represented in the routines of Serbian con-
testants was not performed by World competitors at
all. Again, leaps with rotations were most frequently
performed by World contestants. The mean value of
difficulty of all performed leaps in routines with a
ball ammounted to 0.50 points for Serbian competi-
tors and 0.67 points for World competitors.

A comparative analysis of the structure
of balances in competition routines of
finalists in the World Championship
and Serbian Championship

By analyzing balances (Graph 2) in competi-
tion routines with a hoop we can see that the World
contestants performed a total of 17 balances where 7
different ones were in the range of difficulty from F
(0.6) to up to as high as N level (1.4). Serbian con-
testants performed a total of 16 balances, where
13 were different, ranging from level C (0.3) to K
(1.1). The most frequently performed balance was
the balance with free leg high up and back backward
(*T) G level of diifficulty in both contestant groups:
6 times by World (35.29% of the total number of ex-
ecuted balances) and 3 times by Serbian contestants
(18.75% of the total number of performed balances).
By analyzing the level of difficulty of performed bal-
ances we can conclude that World rhythmic gymnasts
executed 8 balances of G (0.7) level, three of levels
H (0.8) and J (1.0) each, while Serbian contestants
most frequently executed balances of E level (0.5), a
total of five. World contestants performed 7 balances
over G level (0.7), whereas Serbian competitors per-
formed only one higher than G level. It can also be
noticed that Serbian contestants performed 9 balanc-
es under F level (0.6) while World competitors did
not have any balances under that value. The analy-
sis showed the dominance of the World contestants
in performing combined balances both in respect to
structure and difficulty value. The mean value of dif-
ficulty of all executed balances in the routines with
a hoop was 0,56 points for Serbian contestants and
0,79 points for World contestants.

In routines with a rope World contestants per-
formed 7 different balances out of a total of 9 (level
of difficulty from G 0.7 to O 1.5), while Serbian con-
testants executed 7 different balances (level of dif-
ficulty from D 0.4 to L 1.2) out of a total of 12. As
in routines with a hoop, both groups of contestants

123



Trifunov T., Dobrijevi¢ S., The Structure of Difficulties in the Routines ... PHYSICAL CULTURE 2013; 67 (2): 120-129

most frequently used with free leg high up and back
backward (4) difficulty G level in their routines
with a rope. This balance showed a presence in the
routines of Serbian contestants of 41,6%, and in the
routines of World competitors 44,4 %, of the total of
performed balances. World contestants dominated
in the execution of balance combinations where the
level of difficulty of performance rises as far as level
O - 1.5 points. Serbian competitors performed ,,fou-

ette” balances with leg above horizontal (¥%) twice,
and one of them was L level. The mean value of dif-
ficulty of all performed balances in the routines with
a rope was 0,71 points for Serbian contestants, while
it was 0,88 points for World contestants. Regarded
from this aspect we can once again notice the advan-
tage World contestants hold over Serbian ones in the
execution of balances in routines with a rope.
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Graph 2. The distribution of balances in the routines of World and Serbian rhythmic gymnasts

In routines with a ball World contestants per-
formed 7 different balances level F (0.6) to N (1.4)
out of a total of 12, while Serbian contestants per-
formed 6 different balances level of difficulty from
C (0.3) to K (1.1) out of a total of 13. Balances of
G level (0.7) were most frequently performed by
both World and Serbian competitors (a total of six
by each). As in the case of previously analyzed ap-
paratus, the most frequently performed balance in
the routines with a ball was the balance with free
leg high up and back backward (4), G level of dif-
ficulty. This balance was represented by 33.33% of
the total of all performed balances in the routines of
World rhythmic gymnasts and by 46.15% in the rou-
tines Serbian rhythmic gymnasts. The combinations
of balances performed by World competitors are of
a higher level of difficulty than the ones performed
by Serbian gymnasts. The mean value of difficulty of
all performed balances in the routines with a ball by
Serbian contestants is 0.73 points, while it ammounts
to 0.93 points for World contestants.
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A comparative analysis of the structure
of pirouettes in the competiton

routines of the finalists in the World
Championship and the Serbian
Championship

The results of the analysis of the distribution of
pirouettes in the routines (Graph 3) show that World
rhythmic gymnasts executed a total of 17 pirouettes
in routines with a hoop and while none of them was
repeated, they had a range from F (0.6) as high as
V level of difficulty (2.2). Serbian contestants per-
formed a total of 19 pirouettes, 15 of which were dif-
ferent and discernibly of a lower level of difficulty,
namely within the range from C (0.3) to I (0.9). Ser-
bian rhythmic gymnasts mainly performed pirouettes
of the level of difficulty D (0.4), 6 in total. They did
not execute any pirouettes over level (0.9), while
World contestants performed as many as 11, includ-
ing a combination of pirouettes (% ) of the value
of 2.2 points (V level). Sampled rhythmic gymnasts
coincided only in two out of the total of 30 executed
pirouettes. World competitors dominate over Ser-
bian in both isolated difficulties and combinations
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of pirouettes. The pirouettes combined by the World
contestants are of a far higher value than the com-
binations of pirouettes used in the routines of Ser-
bian rhythmic gymnasts. Comparing the mean value
of difficulty of executed pirouettes we can clearly

perceive the advantage of World rhythmic gymnasts
over Serbian. The mean value of difficulty of all ex-
ecuted pirouettes in routines with a hoop amounts to
0.57 points for Serbian contestants, while the amount
for World competitors was 1.13 points.
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Graph 3. The distribution of pirouettes in routines of World and Serbian rhythmic gymnasts

In routines with a rope World contestants per-
formed a total of 24 pirouettes, 20 of which were dif-
ferent with levels of difficulty ranging from D (0.4) to
S (1.9). They mostly performed difficulties of H level
(0.8), 6 times in all. Serbian contestants performed 16
different pirouettes out of a total of 26, with a level of
difficulty ranging from 0.2 to 1.0 points. They mostly
performed pirouettes of D level (0.4), 7 in all. Out of
the total of 35 pirouettes performed at both Champi-
onships, the rhythmic gymnasts coincided in only one
(pirouette with free leg in high up back position, with
help, 720° - 3. The World contestants performed
pirouettes and combinations of pirouettes at a far
higher level, namely pirouettes with a greater num-
ber of rotations and therefore of a higher point value
than the Serbian contestants. World level competitors
executed 10 pirouettes above the level of difficulty J
(1.00), whereas Serbian competitors did not perform
any pirouette of such a high value. ,,Fuette” pirouette
(%) which appeared in the routines of World contes-
tants was performed at a value as high as Q level of
difficulty, 1.7 points (8 consecutive pirouettes with
free leg in horizontal front position), whereas the Ser-
bian contestants did not perform it at all, even with a
lesser number of rotations. Pirouettes with free leg
in back position appeared more often in the routines
of World contestants, whereas Serbian contestants
rarely performed them and with a lesser number of

rotations. The mean value of difficulty of all executed
pirouettes in routines with a rope by Serbian com-
petitors amounted to 0,48 points, while the amount
for World contestants was 0.98 points. Taking into
account that these body elements are compulsory for
routines with a rope this fact reveals a great short-
coming in the technical preparations of the Serbian
rhythmic gymnasts.

In routines with a ball World contestants per-
formed 12 different pirouettes with a level of diffi-
culty ranging from D (0.4) up to as high as V (2.2),
whereas Serbian competitors performed 11 different
pirouettes ranging from level of difficulty from C
(0.3) to 1 (0.9). Just as in routines with a hoop and
a rope, pirouettes of a very high level of difficulty
appear in routines with a ball. World contestants exe-
cuted ,,fuete” pirouette ( © ), of a value of 1.6 points,
i.e. P level of difficulty (7 pirouettes of 360° with
free leg in horizontal front position). Changes in the
form of pirouettes without heel support were present
in both groups of gymnasts however World contes-
tants performed a higher number of rotations which
raised their value of difficulties considerably. The
mean value of difficulty of all the pirouettes in the
routines with a ball performed by Serbian contestants
was 0.58 points, while it amounted to 1.17 points in
the routines of the World contestants.
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A comparative analysis of the structure
of flexibilities and waves in the
competition routines of the finalists

in the World Championship and the
Serbian Championship

In routines with a hoop (Graph 4), out of a total
of 17 flexibilities, the World contestants performed 11
different ones, ranging from level A (0.10) to L (1.2),
while the Serbian contestants executed 11 different
flexibilities ranging from level of difficulty from A
(0.10) to H (0.8), out of a total of 16. World contestants
mostly performed flexibilities of G level (0.7), 9 in all.
On the other hand the Serbian contestants most fre-
quently performed flexibilities of level E (0.5), 6 in all.
Flexibilities of level H (0.8) appeared 9 times in the
routines of World rhythmic gymnasts, whereas they

appeared only twice in the routines of Serbian con-
testants. World contestants most frequently performed
flexibility with free leg high up and back bend, with
floor start and rotation of 360° (T-Z) G level (0.7), 4
times in all (23.53% of the total number of performed
elements of flexibilities). Serbian rhythmic gymnasts
most frequently executed flexibility with rotation of
360° in ,,penche* position (L) level F (0.6), 3 times
in all (18.75% of the total number of executed ele-
ments of flexibilities). Out of a total of 19 flexibilities
performed at both Championships, the rhythmic gym-
nasts coincided in the performance of three. The mean
value of difficulty of all performed flexibilities and
waves in routines with a hoop of Serbian contestants
was 0.45 points, whereas in routines of World com-
petitors it amounted to 0.67 points.

c b
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Graph 4. The distribution of flexibilities and waves in the routines of World and Serbian rhythmic gymnasts

Owing to the fact that flexibilities and waves
are not among the basic body elements to be per-
formed in routines with a rope, their frequency in the
analyzed routines was perceivably lesser. World con-
testants executed a total of 8 flexibilities, 6 of which
were different ranging from level of difficulty from
A (0.10) to J (1.0), whereas the Serbian competitors
performed a total of 6 flexibilities, 3 of which were
different, levels of difficulty D (0.4) and E (0.5).
Of 6 flexibilities executed in all, the Serbian con-
testants performed flexibility with rotation of 360° in
»penche* position (_‘E-) level F (0.6) 3 times (50.00%
of the total of executed elements of flexibilities). The
mean value of difficulty of all performed flexibilities
and waves in the routines with a rope of Serbian con-
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testants was 0.37 points, whereas it amounted to 0.47
points in the routines of World competitors.
Difficulties in flexibilities and waves in rou-
tines with a ball are higher compared to other appa-
ratuses owing to the fact that elements of this group
are characteristic for the ball as an apparatus. World
contestants performed a total of 24 flexibilities in
their routines with a ball, 12 of which were differ-
ent ranging from A (0.10) to L (1.2) level of diffi-
culty. Serbian competitors performed 20, again 12 of
which were different but of a lower range than the
World gymnasts, ranging from A (0.10) to G level
(0.7). World contestants utilized flexibilities of level
of difficulty G (0.7) most frequently, as many as 11,
while the most frequently used by Serbian contes-
tants were flexibilities of level F (0.6), numbering 9
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in all. World contestants performed flexibility with
free leg high up and back bend, with floor start and
rotation of 360° (T-") level G 5 times, whereas the
Serbian contestants did not execute it at all. World
contestants performed 7 flexibilities above level H
(0.8), the Serbian not even one. The mean value of
difficulty of all performed flexibilities and waves in
routines with a ball was 0.50 points for Serbian and
0.71 points for World contestants.

Results of comparative statistical analysis

World contestants accomplish higher mean
values of difficulty than Serbian in all groups of body
elements in routines with all apparatuses. In most
cases these differences are statistically significant as
well (Tablel.).

Table 1.The significance of differences in the mean values of difficulty (t-test)

leaps balances pirouettes flexibilities
. M=0.71/M=0.51 M=0.79/M=0.56  M=1.13/M=0.57 M=0.67 / M=0.45
Hoop world c./serbian c.
3.0395 3.8079 3.3156 1.8122
. M=0.69/M=0.53 M=0.88/M=0.71  M=0.98/M=0.48 M=0.47 | M=0.37
Roope world c./serbian c.
3.9752 0.1891 45331 0.4833
. M=0.67/M=0.50 M=0.94/M=0.73 M=1.17/M=0.58 M=0.71/ M=0.50
Ball world c./serbian c.
2.584 1.2107 2.8993 3.7057
Poos=2.228 P o =3-169

Where leaps are concerned there is a signifi-
cant difference in the mean value of difficulty in
routines with apparatuses included in this paper. In
routines with a hoop and ball this difference shows a
level of significance of 0.05, while in routines with a
rope it shows a level of significance of 0.01. As previ-
ously mentioned, leaps are a characteristic group of
body elements in routines with a rope.

As far as balances are concerned a statistically
significant difference (p=0.01) exists only in routines
with a hoop, whereas the observed differences in the
values of difficulty in routines with a rope and ball
did not prove to be significant. Once again it is nec-
essary to state that balances are not a characteristic
group of body elements for a rope and ball, while
the hoop demands a presence of difficulties from all
groups of body elements.

Where pirouettes are concerned a statistically
important difference in the mean value of difficul-
ties appears in the case of all apparatuses. In routines
with a hoop and rope this difference shows a level of
significance of 0.01, while in routines with a ball the
level of significance is 0.05.

In the case of flexibilities and waves a statisti-
cally significant difference appears only in routines
with a ball (p=0.01), for which this group of body
elements is characteristic.

The biggest differences in levels of difficulties
in the routines of World rhythmic gymnasts com-
pared to Serbian can be detected in the groups of

body elements characteristic for a specific apparatus.
Thus World rhythmic gymnasts demonstrate a high
level of physical training and skill together with an
ability to master all groups of body elements and in
this respect show a significant advantage over Ser-
bian rhythmic gymnasts.

CONCLUSION

A comparative analysis of contestant composi-
tions was made between the six best placed rhyth-
mic gymnasts at the World championship in Moscow
2010 and the six best placed rhythmic gymnasts at
the Championship of Serbia in Belgrade 2010. The
contestants in both Championships were compatible
as regards their routine performances predominantly
in the chosen three apparatuses (accessories/ uten-
sils) — hoop, rope and ball so that these were included
in the analysis.

Thirty six contestant compositions, in total,
were judged by three top, federal level judges who
studied the video recordings, at least twice, utilizing
also slow-up viewing of the video recordings. An anal-
ysis of all compositions was made from the aspect of
inclusion of body difficult diverse structural groups:
leaps, balance, turns as well as elements of flexibility
and waves. The aim of the analysis was to determine
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the existence of similarities and differences in the per-
formance of mentioned structures within compositions
of world leading and Serbian rhythmic gymnasts.

The results obtained were processed using de-
scriptive and comparative statistical methods. The
following conclusions were determined:

e Regarding compositions with hoop, rope and
ball, the top world competitors performed leaps
of greater mean bodily difficulty than Serbian
competitors. The variances in their performances
were further also denoted as statistically signifi-
cant for all three apparatuses. This fact gains in
importance by the mere fact that leaps are a char-
acteristic group of body elements for all stated
apparatuses, proscribed by the code of points.
Taking into consideration the basic character-
istics of leaps, the reason for the higher perfor-
mance quality of world contestants can be found
in the training procedure, i.e., their better physical
advancement as well as work on the actual tech-
nique of leaps performance. Leaps used in com-
positions with one apparatus were also repeated
in compositions with other apparatuses both by
world and Serbian competitors which can be ex-
plained by the requirements of the code of points
which according to subjective opinion “requires”
performance of elements at high body difficulty
levels (more points — higher placement) thus dis-
abling a satisfying variability of the same.

 Concerning the performance of balances, world
contestants compared with Serbian competi-
tors had greater mean body difficulties in their
compositions although a statistically important
difference was only discernible in composi-
tions with hoops. In this segment also Serbian
competitors have much space for advancement
regarding performance techniques. The most
frequently performed balance for both world
and Serbian competitors was the balance with
free leg high up and back backward

e The differences in the performance of turns
in the compositions of top world and Serbian
rhythmic gymnasts come to be the greatest in
comparison with all other analyzed body diffi-
culty structures. World contestants performed
turns of a far greater level of difficulty than
Serbian competitors. The difference in the
mean value of turn difficulty was also statisti-
cally significant in compositions with all ap-
paratuses included in the analysis. In view of
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this fact it can be stated that the training of Ser-
bian rhythmic gymnasts requires work of great
intensity to achieve an improved technique of
turn performance as well as a greater number
of hours spent in ballet tuition within the train-
ing program structure.

* In the performance of flexibility elements and
waves there is also a visible predominance of
world rhythmic gymnasts, especially in relation
to those in Serbian contestants’ compositions.
Statistical essential differences are visible in
compositions with the ball which is characteris-
tic for this group of elements. The difference in
the structure flexibilities top world contestants’
compositions and those of Serbian contestants
is less that in the previously analyzed groups of
body elements.

An analysis of the structure of body per-
formance difficulties in compositions with hoop, rope
and ball between the top world and Serbian rhythmic
gymnasts for the year 2010 renders the conclusion
that the performance of world contestants is by far
on a more advanced level then Serbian contestants.
Improvement of this situation can be attained both
by changes in the actual training process as well as in
technical training conditions. Solutions to problems
concerning the training process should be directed
toward improvement rhythmic gymnasts physi-
cal condition, work on the difficulties performance
techniques; special attention should be paid to the
improvement of the ballet training program. Further-
more, progressive advancement of Serbian trainers
should be carried out and possibilities for improving
technical conditions for training researched, primari-
ly gym facilities with a sufficient number of hours for
coaching. These and similar questions are considered
as subjects of interest of numerous experts form the
sphere of rhythmic gymnastics in our country.

The code of points requires extremely high
standards for both rhythmic gymnasts and their train-
ers. An analysis of compositions showed that to attain
requirements set by the code, contestants have to per-
form a precisely prescribed number of obligatory dif-
ficulties thus setting a head-spinning level of achieve-
ment in order to reach high placement. The question
remains open whether the variability of composition
content, artistic components, the spirit of rhythmic
gymnastics as well as the health of gymnasts, will be
overshadowed by a set of proscribed and strict rules.
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