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YTUUAJ MEXAHUYKUX KAPAKTEPUCTUKA MULLIURA HA
HNCITIO/JbABAIBE CUJIE MULIIMRA OIIPYKAYA
N IMPETUBAYA 31J710BA KOJIEHA

INFLUENCE OF MUSCLE MECHANICAL PROPERTIESON FORCE
MANIFESTATION IN KNEE JOINT EXTENSOR
AND FLEXOR MUSCLES

Caxerak

mp ucTpakmBama je a Ce HCHHUTA YTUIA] MEXaHWIKUX KapaKTepHUCTHKAa MHUIIHha
MEpEeHHUX METOJIOM TeH3HOMHOTpadHje Ha UCTIOJbaBakhe MUIITINHE CHJIe MEPEHE METOIOM
M30KMHETHYKE AMHAMOMETpHje Koj MuIIuha ompyskada W mperubada 3m100a KoJeHa.
VY3o0pak ucnuranuka je unHuio 32 ucnuranuka (17 mymkapana u 15 sxena) koju cy Ouiu
cryaentn @akyarera cropra U Gpu3nYKOr BacnuTama U KpuMUHAIMCTHYIKO-TIOJIHIIN]CKE
akazemuje. Mepema MaKCUMalTHOT BEPTHKAIHOT TOMepama MHIIMha Cy M3BpIIeHa Ha
Mumurhuma pextyc heMoprc, BaCTyC JIaTepaliic, BaCTyC MEIUaIuC, Oumenc gemMopuc u
CEeMHUTEHIMHO3YC JIeCHE U JIeBE HOore. MakCMMaIHU MOMEHT CHJIE j€ MEPEH Ha MUIInhnma
OTIpy’kKauyuMa U perudadnma 3r100a KoJieHa 1eCHE 1 JIEBE HOTe Y KOHLETPHUYHOM PEXUMY
pana npu 0p3unu ox 60 °/s. 3a yrBphHuBame yTHLaja cUCTEMa NPEIUKTOPCKUX Bapujadnu
Ha MUIIMhHY CHITy IPUMEHEHa je BUILIeCTPyKa IMHeapHa perpecuoHa ananusa. Peynraru
HCTpaKUBarka Cy MOKa3aJid Jla He MOCTOjU 3HAYajaH yTHIIA] rMapaMmerapa MaKCHMaHOT
BEPTUKAIIHOT TTOMeparka MuIrha Ha IapaMeTpe MakCHMaaHoT MomenTa cuie (Adj.R2
= 0.103, p = 0.462, y npocexy). Moxe ce 3aKJby4HTH Ja MUIIWNHA KPyTOCT MUIIHha
orpyXkadva H rmperudava 3ro0a KoJeHa HeMa 3HadyajaH yTHIA] Ha UCTI0JhaBakhe MUIITUNHE
cune npunaaajyhux mummhHHX Tpyna, Kao M Ja IapaMmerap TeH3noMuorpaguje
MaKCHMAJHO BEPTHUKAJIHO TOMepame Mulinha uMa ciiabe MPEeAMKTUBHE BpPEIHOCTH,
OJTHOCHO J1a € HE MOYKE KOPHCTHUTH 32 MPOIEHY MUIIMNHE CHJIE.

Kipyune peun: TEH3UOMUOI'PAOUIA / UBOKMHETUYKA JJUHAMOMETPUIJA /
MUILINRHA KPYTOCT / MOMEHT CUJIE
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Abstract

The aim of the study is to investigate the influence of the muscle mechanical characteristics
measured by the method of tensiomyography on the manifestation of the muscle force
measured by the isokinetic dynamometry method in the knee joint extensor and flexor
muscles. The sample consisted of 32 individuals (17 men and 15 women) who were
students of the Faculty of sports and physical education and the Criminalist-police
academy. Measurements of maximal displacement were performed on the muscles rectus
femoris, vastus lateralis, vastus medialis, biceps femoris and semitendinosus of right
and left leg. Maximal peak torque was measured on the knee joint extensor and flexor
muscles of the right and left leg in concentric mode at a speed of 60 °/s. Multiple linear
regression analysis was applied to determine the influence of the system of predictor
variables on muscle force. The results of the study showed that there was no significant
influence of the maximal displacement parameters on the peak torque parameters (Adj.
R?=0.103, p=0.462, on average). It can be concluded that the muscular stiffness of the
knee joint extensor and flexor muscles has no significant influence on the muscle force
manifestation of the respective muscle groups and that the tensiomyography parameter
maximal displacement has low predictive values, that is, it cannot be used in muscle force
evaluation.

Key words: TENSIOMYOGRAPHY / ISOKINETIC DYNAMOMETRY / MUSCLE
STIFFNESS / PEAK TORQUE

1. YBOJ

Mummhu npencTaBibajy Haj3acTYIIJbEHUj€ TKUBO Y JbYACKOM TeIy, UMajy KIbYyYHY
VAOTY Yy KpeTamy, CaMHM THM CYy HM3y3€TaH MNpEAMET HWHTEepecoBamba CTPy4mhaka W3
00JIacTH criopTa M CIOPTCKUX Hayka. HapounTu mpeamer mHTepecoBarmba MpeiCTaBibajy
MOCTypaHe rpyme Mummha, momryT Mumrha onpy»ada U rnperunbdada 3rroda KojieHa, Koje
MMajy BaKHY YJIOTY y CBAaKOJHEBHUM KPETHHM aKTHBHOCTHUMA, aJIld M CIIOPTY.

Mummuhna cuna (jadnHa) je jemHa off OCHOBHUX KOHTPAKTIIIHUX KapaKTePUCTHKA
mummha, mogpa3yMeBa crocoOHOCT Mummha fa Jieyje MPOTHB BEIHKUX CIIOJHAIIBUX
onrepehema nmpu manum Op3uHama ckpahema mummha U UMa 3Ha4ajHY YIOTY y KpeTamby
(Japuh, 1997; 2002). ®akropu Koju yTHUy Ha HUCIOJbaBame¢ MULIMOHE cuiie Cy OpOjHHU.
MumhHa jaurHa 3aBUCH Ol CTPYKTYpE U apXUTEKType MUIIMha, Jy>KUHE MOyTe Ha KOjoj
mummh Jenyje, pexxuma pajia, CroJbalimber onTepehema, cTapocTH, 3aMopa U JAPYTUX
dakropa (Enoka, 1988; Komi, 1986; McGinnis, 2013). Heku on ¢akropa koju cBaKako
yTUYy Ha HCIOJbaBamhe MUIINNHE CHJIE jecy MEXaHHUKe KapaKTepUCTHKe MUIIuha, oIyt
MuIIhHE KPyTOCTH U €1aCTUYHOCTH, MumuhHe Mace u Apyrux (Enoka, 1988; Komi, 1986;
Japuh, 1997; McGinnis, 2013).

ITocToje OpojHe MeTOIE 3a TPOLIEHY KOHTPAKTHIITHUX M MEXaHUYKNX KAPAKTEPHCTHKA
mumuha. M3okunernuka auHamomerpuja u TeHzuomuorpaduja (TMI) cy Heke of
METOo/Ia KOje C€ KOPUCTE Y IPOLICHN TOMEHYTHX KapakTepucTrka Muiunha. M3okuHeTnuka
JUHAMOMETpHja je jemHa on Hajuemhe KopumheHMX MeToja 3a IMpOIeHy MUIInhHe
jauuHe W cHare W 0asupa ce Ha MPOLEHH KOHTPAKTUIIHUX KapaKTepHCTHKa MHIIKha pu
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KOHCTaHTUM yraoHum OpsunHama (Abernethy, Wilson, & Logan, 1995; Baltzopoulos &
Brodie, 1989). OBa meTona je 3060T cBOje 6€30€THOCTH YECTO MIPUMEIHLHUBAHA Y TIPOIIECY
¢usukanHe Tepanuje u pexabwnmranvje (Kuexesuh, 2013). Tenzuommorpaduja je
penaTuBHO HOBA, HEMHBaH3MBHA METO/Ia, KOja C€ KOPUCTH 3a MPOLCHY KOHTPAKTUIHUX U
MEXaHUYKUX KapaKTepuCTHKa MuIrha u 0a3upa ce Ha MPOLeHH MUIIUhHUX KOHTPaKIHja
y U30METPH)CKHUM YCIIOBUMA Ha OCHOBY IPOMEHA Y MOJI0XkKajy TpOyxa Muinha n3a3BaHux
enekrpuunuM umityiacom (Macgregoret al., 2018; Tous-Fajardo et al., 2010; Valenéi¢ &
Knez, 1997). Ilokazano ce ga je TMI" mapamerap MakCHMajaHO BEPTHKATHO ITOMEpPAHE
mummha (maximal displacement — Dm) y Be3u ca MUmMhHUM TOHYCOM, MHIITUNHOM
kpyromhy, MummihaomM Macom u 3amopom (Dahmane et al., 2001; Krizaj, Simuni¢, &
Zagar, 2008; Pi3ot et al., 2008; Rey, Lago-Pefias, & Lago-Ballesteros, 2012).

Hdo caga rotoBo Aa HMje OWJIO HCTpakMBama Koja Cy ce OaBuia yTULajeM
MEXaHMYKUX KapaKTepUCTHKa MUIIMha, MEPEHUX pelaTuBHO HOBOM MeTonoM TMI-a
Ha WCIMOJbaBake MHUIIMOHE cuie. Y CKIIay ca THUM, IIHJb OBOT MCTpa)KMBama je Ja ce
WCIHTA YTHUIIA] MEXaHWYKHX KapakTepucTuka Muimha, mepeHnx mertomoMm TMI-a Ha
UCIOJbaBakbe MHUIIMNHE cujle, MEpEeHe METOAOM M30KMHETHYKE IUHAMOMETPHje KOJ
Muinuha onpykada u npermudada 3r7100a KojeHa. Y cKiIany ca JocalallibuM Ca3HambUMa
u3 oBe 001acTH, O4eKyje ce oJpeheHH 3HayajaH yTHLA] MEXaHHUKHUX KapaKTepUCTHKA
muinnha Ha ncrnospaBame MuLrhHe cuiie. PesynraT 0Bor HCTpakuBamba MOTY JOTPUHETH
cazHambuMa U3 o0nacTH (U3MOJIOTHje MUIIMNHUX KOHTPAKIIMja, OMHOCHO (hakTopa Of
KOJUX 3aBUCH HCII0JbaBamkhe MHINMNHE CHIIE, KA0 W pa3BOjy CIOPTCKE JHjarHOCTHKE,
OJIHOCHO MPEAUKTUBHUM BpeHocTuMa TMI -a.

2. METO/,

1.1 ¥Y30pak ucnuraHuka

VY30pak ucnuTaHuka je unHmIo 32 ucnuraHuka: 17 mymkapana — Y3pacrt = 24.7
+ 3.6 roguna, TB = 181.3 + 6.4 cm, TM = 81.5 £ 7.9 kg; u 15 xena — ¥Y3pact = 22.1 +
2.3 romuHa, TB = 168.8 + 5.2 cm, TM = 62.1 + 6.1 kg. Ucniutanumm cy OWiu CTyIeHTH
dakynrera cnopra u (U3NYKOr BacuTama 1 KpuMUHATNCTHUKO-NIOIHLIU]CKE aKaJeMuje.
CBU WCHHUTaHUIM Ccy OWJIM 3[paBH, OAMODHH, YIO3HATH Ca LHJbEM HCTPAXKUBAbA H
JIOOPOBOJBHO Cy TPUCTAIM Ha ydemihe y ucTpaxkuBamwy. CBa TecTHpama Cy o0aB/beHA
y ckiany ca npaBuiarMa Etiukor komurera @akynrera copra U GU3HYKOT BaCIUTamka
Yuusepsurera y beorpany.

1.2 Y3opak Bapujaosu

VY3o0pax je unamiio 10 Bapujabiu 3a MpoleHy MEXaHMUKUX KapaKTepUCTHKa MUIInha
u 4 Bapujabne 3a mpoleHy MUluhHe cuiie. 3a MPOLEHY MEXaHWYKHX KapaKTepUCTHUKA
Mummha IpuMemkeH je mapameTap MakCUMallHO BEPTHKAIHO IoMepame Mumuha — M
(mm) xox mummha pexryc dhemopuc (P®D), Bactyc narepamuc (BJI), Bactyc memuanmc
(BM), ouneric pemopuc (b®) u cemurenmunosyc (CT) necne — nomunantHe (/) u eBe
— nenomuHanTtHe (JI) Hore. MummuhHa cuia je nponemuBaHa napaMeTpoM MaKCUMaIHU
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momeHT cuie — [T (N/m) mepenor nipu 6p3unn o 60 °/s ko mumrha onpysxada (O) u
nperubada (I1) 3rmo6a xoneHa, Takohe AecHe U IeBe HOTe.

1.3 IIpoueaypa TecTupama

TeCTI/IpaH)a Ha UCIMUTaHUIIUMa Cy U3BpIICHA METOAOM PAHJOMU30BAHOI' YHAKPCHOT
Mepema, I1Ie Cy CAy4YajHUM y30PKOM KOJI jeIHE IPpyIIe HCITMTaHUKa IPBO U3BPIICHA MEPLHa
Ha TMI -y, a HaKOH May3e o/l 1oJia caTa MepeHha Ha H30KWHETUYKOM JINHAMOMETDY, JI0K CY
KOJ[ IPYTHX MCIIMTAaHUKA MEPEHha U3BPIIeHA OOPHYTHUM PEI0CIEIOM.

Mepema MeXaHWYKHX KapaKTepUCTHKa MHIIMha Cy H3BpIIEHA METOIOM
tenznomuorpaduje (TMG-BMC Ltd, Ljubljana). Mepeme je u3BpiieHo Ha meT MUIrha
ompy»ada 1 nperudaya 3r7100a KoJieHa JISCHE U JieBe Hore: pektyc demopuc (PD), Bacryc
narepanuc (BJI), Bacryc menuanuc (BM), ounenc ¢emopuc (b®) u cemuteHauHO3yC
(CT). Mcniuranuiy cy Jiexanu y pejakCHpaHOM IMOJIOKajy Ha Jiehuma, kajna cy MepeHu
mutnuhin P®, BJI u BM, 110k cy y no3uiinju Jiexkama Ha CTOMaKy OWJIH, Kaja Cy MEepeH!
vumuhn b® u CT, mok je yrao m3mel)y MOTKOJICHHIIE W HaTKojJeHHIe 6uo oko 120°
(Cmuka 1) (Rey et al., 2012; Tous-Fajardo, 2010). IIpe mepema je neduHrCcaHa Tauka
3a HOCTaBJbalkbE¢ CEH30pa KOja je MapKupaHa, a 3aTHMM Cy Ha CpeIMIIbH Ae0 Muinha
MOCTaBJbEHE JIBE CAMOJICIIJBHBE ENEKTPOAC KOje EMHTY]y €JIEKTPUYHU MMIYIC, U TO Y
MO3HIIMjU MPOKCHUMAIHO M JAMCTAIHO, Ha pa3Maky ol oko 55 mo 60 mm ox MapkupaHe
tauke (Toskic et al., 2019) (Ciuxka 1).

Nsmely enexrpona je mocraBiban cenzop (GK40, Panoptik, Ljubljana, Slovenia)
KOjU JIETEKTyje mpoMeHe y TpOyxy Muiimha H3a3BaHUX CICKTPUYHUM CTUMYJIAHCOM,
IIOK j€ SJICKTPUIHU UMITYJIC OCTBapuBaH momohy enkrpoctumyinaropa TMG-100 (TMG-
BMC d.o.0., Ljubljana, Slovenia). [loueTHn nmMirysc je 6uo neguHUCaH HA HHTEH3UTETY
on 25 MA xoju ce mponopruoHanHo moBehaBao 3a 10 MA, ma cBe 10 MakcHMMyMma,
OJTHOCHO JIO TPEHYTKa KajJa je Hecrajla OWio KakBa pekanuja mumnuha Ha mosehame
enekrpoctumynanuje (Toskic et al., 2016). [1ay3a uzmehy ummysica je 6mia oko 5 ¢, Kako
Oou mumrh OO y CTamy Jia ce peakcupa.

Cauxka 1 Haunn nocrasieamba TMIT enekrpona u cenzopa
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Mummwmhna cuna je ucnutrBana nmomohy m3okuaetuaxor nuHamomerpa (KinCom,
Kinetic Communicator; Chattecx Corp., Chattanooga, TN, USA). Mepema cy u3BpIicHa
Ha Ompy)Kauyuma M nperubaunma 3r100a KOJeHa JIeCHE W JIeBe HOTe Y M30KHMHETUYKOM
KOHLETPUYHOM pEXUMY pazna mnpu Op3uHu ox 60 °/s. Mcmuranuuu cy mpe Mepema
yIO3HATH Cca HauMHOM M3BOhema 3a/laTka M OJ BHUX je Ipe Meperma 3axXTEeBaHo Ja ce
3arpejy CTaHAapAn30BaHOM IMPOLCAYPOM y Tpajamy o1 oko 10 MuHyTa (BOXKE-a OUITUKIT
epromeTpa, ucresame muiiuha Hory) (Knezevic et al., 2014; Toski¢ et al., 2019). Tokom
TeCTUpPara UCTIUTAHUITN CY CENIETH Y CTOJIUIHN, OWIH cy (UKCHpaHHU OKO paMeHa, CTpyKa
n aktuBHe Hore (Cnmka 2) M M3 TOT TMOJOXKaja BPIIWIA Cy MaKCHUMallHy €KCTEH3Ujy y
31100y KOJIeHa, M3 TI0JIoXkKaja (JIeKTUPaHOT KojleHa y yriny o4 90°, u 3atuM Hazaq GuiekcHjy
JI0 TIOYETHE MO3uIKje (aMIuMTyna nokpera je omna oko 80°) (Toskic et al., 2019). Cpaku
HCIIUTAHMK je PaJiio 5 IMoHaBJbamka y JIBE CepHje, Ipu 00e Op3uHe, 0K je may3a usmehy
cepuja Tpajasia ox 1 g0 3 MUHYTAa y 3aBHUCHOCTH Off Op3WHE TpU KOjUMa je BPIICHO
tectupame (Parcell et al., 2002). [Tpunmrkom n3Bohema 3a1aTka HCIIUTAHUIIIMA j€ TaBaHa
BepOanHa mompmka (McNair et al., 1996).

Cauka 2 Mepema Ha H30KHHETHYKOM THHAMOMETPY

CBa TecTHpama 1 Mepema Cy U3BpIIeHA Y UCTHM yclloBUMa. Mcniuranuim
Cy MEPEHH Y jJyTapmhUM 4aCOBHMA, OWIIH Cy OJIMOPHH, 3/IPaBH, HUCY YIIPaKHaBAIH
(pu3MUKe aKTUBHOCTH HajMame 24 cata 1npe Mepermha U CBa Meperba Cy H3BpIICHA
0JI CTpaHe UCTUX UCKYCHUX Mepuiiana. TecTupama 1 Mepema Cy CIIpoBeeHa Y
MeTtonndko-ucTpaknBadkoj nadoparopuju Paxynrera criopra U QU3NIKOT BaCIUTabHa
YuuBep3urera y beorpany.
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1.4 Craructuuka o6paga nogaraka

Op cTaTHCTHYKMX TpoUeAypa y paly je NpUMemeHa MeTola JeCKPUIITHBHE
crarucTuke (IpoceyHa BpeqHoCT — Mean, cranaapaHa JneBujanuja — SD, koeduiujeHT
Bapujamje —cV %). HakoH Tora ce m3padyHao HUBO cllarama, Tj. CIMIHOCTH JTOOW]eHUX
pesynaTata WCHUTHBAHUX BapHjabmu, W TO TpuMeHOM [InpcoHOBOT Koe(hHIIHjeHTa
kopenanyje. Crened o0jalimbeHe 3ajeTHUYKe BapHjaHCEe pe3yliTaTa cUcTeMa Bapujaldiu
ce oapenuo nomohy BuiIecTpyke (MyJATHIUIE) JIMHEapHE perpecuoHe aHanuse. Huso
CTaTHCTUYKE 3HAUAjHOCTH je u3pauyHart 3a 95% Beposarnohe u BpeqHoctu p< 0.05 (Hair,
Anderson, Tatham, & Black, 1998), nok je cBa crarucrTuyka npoleaypa o0aB/beHa y
nporpamy SPSS20 (IBM).

2. PE3VJIITATU U JUCKYCHJA

HaTabenama 1 u 2 cy npuka3aHu 1eCKpUIITHBHY ITOKa3aTeJbl MEPEHHX ITapaMeTapa
MEeXaHHYKHX KapaKTepucTHuka Mumrha u Mumuhae cuiie, OMHOCHO MUMIMNHE KPYTOCTH
MepeHe MetogoM TMI'-a ¥ MakCHMaTHOT MOMEHTa CHie MHUIIHha MEepeHOT METOIO0M
M30KWHETHYKE AMHAMoMeTpuje. Moxke ce, Ipe CBera, 3aKJbYYHTH Ja Cy HCIUTAHUIIH
JI0CTa XOMOTCHMjU y TOIIEAY ucrnosbaBama mMumuhae cune (cV = 14.7 %), nero y
norneny muinmunhae kpyroctd (¢V = 33.1 %). Takohe, Moxke ce 3aKJby4HTH, Kaga Cy Y
MUTalky MapaMeTpy CHiie, Ja Cy MYIIKapIly WCTOJBHIN Behe BPEAHOCTH OJ1 jkeHa (3a
69.2 %), mummhu onpy»xaun o mumrha nperudada (3a 54.8 %), kao u Mumuhu recHe
(mommuHaHTHE HOTE) o1 MUIIMha JieBe (HemoMuHaHTHE Hore) (3a 1.2 %). Kana cy y mutamy
napamerpu TMI'-a, MOXKe ce 3aKJbydUTH Jla Cy KOJ MYyIIKapama youeHe HemTo Behe
BPEOHOCTH MUIIMNHE KPYyTOCTH Y OJHOCY Ha xeHe (3a 7.4 %), kon mumumha mnperudaya y
onHocy Ha Mutmhe omnpyxade (3a 1.08 %), kao u mumuha necHe (IOMUHAHTHE) HOTE Y
OJTHOCY Ha JieBy (HemoMuHaHTHY HOTy) (3a 0.8 %). Ca acrekra mnojeiMHauHuX MUInuha,
Hajsehe Bpegnoctn /M cy 3abenexene kox mummha BM (5.9mm), mok cy HajMame
3abenexxene ko murmmha BJI (4.9 mm).

Ta6ena 1 [leckpunTHBHA TTOKa3aTeJbH MAKCHMATHOT MOMeHTa crie (N/m)

Jlecna Hora JleBa HOra
Onpy:xaun [perudaun Onpy:xaun perudaun
Mean 182.1 120.7 177.2 112.3
Mymapuu SD 27.1 19 29 14.3
cV% 14.9 15.8 16.3 12.8
Mean 107.1 69 106.1 67.8
Kene SD 18.3 10.1 16.7 7.1
cV% 17.1 14.6 15.8 10.5
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Tabesa 2 JleCKpUNTHBHY IMOKA3aTeJb MAKCUMAIHOT BEPTUKAIHOT TTIOMepama MUITuha (mm)

P® BM BJ1 bo CT

Mean 6.12 6.18 5.47 5.56 5.56

Jecna Hora SD 2.05 1.91 2.02 1.99 1.99

cV% 33.55 30.9 36.9 35.8 35.8

Mymkapuu

Mean 6.55 5.79 5.70 5.38 5.38

JleBa Hora SD 1.58 1.52 1.83 2.16 2.16

cV% 24.15 26.3 32.1 40.1 40.1

Mean 5.33 5.75 4.48 5.74 5.74

Jlecna Hora SD 2.02 1.91 1.99 1.64 1.64

cV% 37.94 333 44.5 28.5 28.5

Kene

Mean 5.11 5.83 423 5.74 5.74

JleBa Hora SD 2.02 1.44 1.39 1.64 1.64

cV% 39.6 24.8 32.8 28.5 28.5

Tadena 3 [ToBe3aHoCT n3Mel)y MaKCHMaTHOT BEPTUKAIHOT IIOMeparma MUInha U MAIrhHe cre

P BM BJI bB® CT
r -0.032 0.011 -0.132 -0.432 -0.301
aTo
p 0.901 0.964 0.611 0.082 0.240
Jecna Hora
r -0.030 0.082 -0.193 -0.331 -0.249
nTn
p 0.908 0.753 0.456 0.194 0.334
Myumkapuu
r -0.369 -0.110 0.106 -0.505" -0.245
aTo
p 0.144 0.673 0.682 0.038 0.342
JleBa Hora
r -0.429 -0.141 -0.087 -0.371 -0.234
aTn
p 0.085 0.588 0.737 0.141 0.364
r -0.188 0.242 -0.113 -0.478 0.276
aTo
p 0.471 0.349 0.665 0.052 0.283
JecHna Hora
r -0.230 0.064 -0.140 -0.358 0.450
nTn
p 0.375 0.806 0.593 0.159 0.070
Kene
r 0.073 0.139 0.041 -0.365 0.098
aTo
p 0.780 0.595 0.876 0.150 0.709
JleBa Hora
r 0.181 0.419 0.136 -0.281 0.403
aTn

p 0.487 0.094 0.602 0.274 0.109

[ITO — makcuMasHM MOMEHT cuiie Muimha omnpyskada 3rioba xosena, I1TIT — makcumanHu
MOMEHT cuiie Murha nperudaya 3r00a KoieHa
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VY tabenu 3 cy npuKkazaHW pe3yATaTH KopelallMOHe aHaju3e, OJHOCHO IOBe3a-
HOCTH m3Mely MepeHnx mapamerapa TMI-a m M30KWHETHUYKEe AUHAMOMeETpHje. Moke
ce 3aKJby4YHTH J]a HE MOCTOjU 3HAYajHa MoBe3aHOCT u3Mel)y mapamerapa J[M, OHOCHO
kpyroctun muimmuha u mapamerpa [IT, ka0 W MakCMMalHOT MOMEHTa Cuiie MHIIWha
ompyxaya ¥ mnperubadya 3mioda konmeHa(r = 0.226, p = 0.443, y mpoceky). Jenuna
CTAaTHCTUYKH 3HA4YajHa MOBE3aHOCT nocroju umely napamerpa [1T mummuha onpyxaua
3m106a KoyeHa u mapamerpa M mummha b® nese Hore kom mymkaparna (r = — 0.505,
p = 0.038). OBu pe3ynTaTu Ccy y CKJIaay ca MPETXOAHHUM HCTPaKWBAalbMMa W3 OBE
obyiacTH, a Koja yka3yjy Ha peJIaTHBHO HUCKY moBe3aHocT uamely mapamerapa TMI -a
u nzokuHeTnuke auHaMmomerpuje (Toskic et al., 2015; 2019; Toski¢ & Stankovié, 2018).
Haxo Huje noOujeHa CTaTUCTUYKH 3HayajHa moBe3aHocT uaMely mapamerapa Jm u I1T,
MOXE CE YBUJCTH Ja je Ta MOoBe3aHOCT y HajseheM Opojy ciiyyajeBa HEraTHBHA, LITO
yKa3yje Ha YUCHUILY JIa TOjeIUHIIN ca HUCKHM BpeJHOCTHMA JIM UCIOJbaBajy BUCOKE
Bpennocty [1T, omHOCHO J1a ca opacToM KpyTocTr Muinuha j0 ofpeheHe mepe pacre u
mummhHa cuia.

Tabena 4 mpukasyje pesyaTare perpeCHoHe aHaJIM3e, OMHOCHO YTHIIaja CHCTEMa
npenuKTopckux Baprjadbimu TMI -a Ha mapaMeTpe MaKCHMAaTHOT MOMEHTa CHile. AHaIHn3a
je cIpoBejeHa Tako Ja ce YTBpAM yTHLAj nmapamerapa JIM cBux mummha onpyxkada/
nperubava 3rm00a KojieHa JiecHe/IeBe HOre Ha MOMEHT cuiie npumnanajyhux mummhaux
rpymna. Moxe ce 3akJby4dTH J1a HU Y jeTHOM MOJIeNTy HHje IOOUjeH CTaTHCTHYKY 3Ha4ajaH
yruiaj mapamerapa JIm na mapametpe IIT (Adj.R?=0.103, p = 0.462, y ipoceky).

Haxo Hucy moOvjeHHn CTaTUCTUYKH 3HAYajHH MOACIH, MOXKE CE 3aKJbYUUTH Ja je
kox mymikapana (Adj.R? = 0.059, p = 0.505, y mpoceky) a00ujeH HemrTo Behu yTHIA]
mummurhae KpyTocTr Ha mumuhHy cumy Hero xox skeHa (Adj.R? = 0.019, p = 0.397, y
npoceky), kon mummha onpyxada (Adj.R? = 0.119, p = 0.462, y npoceky) y OmHOCY
Ha mumuhe nperubade (Adj.R* = 0.087, p = 0.463, y npoceky), kao u Muimuha e
(nenomunantHe) Hore (Adj.R* = 0.127, p = 0.443, y npoceky) y onHocy Ha muimhe
necue (momuranthHe) Hore (Adj.R?=0.110, p=0.674, y mpocexky).

Jobujenu pesynratu ykasyjy Ha YHBCHHIY Ja MUIIMOhHA KpyTOocT Mumuha omnpy-
’Kaua v mperundada 3r;1100a KoJieHa JISCHE 1 JIEBE HOT'e HeMa 3HavajaH yTUIlaj Ha UCII0JbaBakhe
mutnuhine cuiie npunanajyhux MUImhHUX rpyna Koj yMepeHo yTpeHupaHux ocoda. Moske
ce YTBP/IUTH Jia Cy 33 HCIOJhaBakhe MAaKCHMAITHE CHJIe MUIIIMNA KOJ] OBE TPYIIE HCITUTAHUKA
y BEIMKO] MEpH 3aciIyKHH HEKH APYTH (DAKTOPH, IOMYT CTPYKTYpEe M apXUTEKType
murha, HeypoMycKynapanux ¢axropa u apyrux. Taxohe, moxe ce 3akspyuntn 1a TMIT
napamerap /Im nma cnabe npeTuKTHBHE BPEAHOCTH, OHOCHO J1a CE HE MOXKE KOPUCTUTH
3a nmponeny mumuhue cuite. C 003upoM J1a ce ToKa3aio Aa MEXaHHUKEe KapaKTepHUCTUKE
muinuha ¥Majy 3HauajaH yTullaj Ha ucnosbaBame mummhue cune (Enoka, 1988; Komi,
1988), xao u na moctoju oapehenu yrunaj Mumuhae KpyTocTn Mepere merogom TMI -a
Ha NCTI0JbaBamk-e MUMIMNHE CHIIe MEPeHE METO/IOM M30KHHEeTHIKe nnHamomeTpuje (Toskié
et al., 2019), oBu pe3ynTaru cy JOHEKJIEe HEOUSCKHBAHH U MOTY C€ IPHIIUCATH PETATHBHO
MaJIOM Y30pKY HCIIUTaHUKA HA KOME je BPILICHO HCTPaKUBAIbE.
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Tabena 4 PerpecnoHa aHanmm3a yTWIlaja MaKCHMAaJHOT BEPTHUKATHOT TNoOMepama Mummha Ha
MaKCUMaJIHi MOMEHT CHJIe

Model R R? Adj. R? Sig.
Onpy:xaun -0.199 -0.039 -0.182 0.909
JlecHa Hora
perudaun 0.464 0.215 0.034 0.352
Myumkapuu
Onpy:xkaun -0.346 -0.120 -0.006 0.410
JleBa Hora
Ipern6aun 0.372 0.139 0.016 0.352
Onpy:xaun -0.411 -0.169 -0.023 0.477
JlecHa Hora
Ipern6aun -0.150 -0.022 -0.203 0.959
Kene
Onpyxaun 0.599 0.359 0.268 0.052
JleBa HoOra
Hperudaun 0.460 0.211 0.098 0.190
3.3AK/bYYAK

Y 0BOM pagy HCTIUTUBAH j€ YTHIIa] MEXaHUYKUX KapaKTepUCTHUKA MUTITIha, OTHOCHO
mumuhHe KpyTOCTH Ha MCHoJbaBamke Mumuhue cuie. JoOujenu pesyaraTn cy moKa3aiu
Jla He TIOCTOjH CTAaTUCTUYKH 3Ha4ajaH yTHUIla] CUCTeMa MPEIUKTOPCKUX Bapujadmu TMI -a
Ha mapaMeTpe MUIIHhHE CHJe.

Ha ocHOBy pesynrara JOOMjeHMX Yy HCTPRXUBAaly MOXKE CE€ 3aKJbyYHTH 12
muimnhHa KpyTocT MuIlMha ompykada M mperndava 3ro00a KojeHa HeMa 3HavajaH
yTULQ] HA HCIOJbaBamkbe MUIIKhHE cuiie npunaaajyhux MmumuhHux rpyna Kol yMepeHo
yrperupanux ocoba. Takohe, moke ce 3akibyuntn aa TMI™ mapamerap JIm mma crnabe
MPEIUKTHBHE BPEIHOCTH, OJHOCHO JIa € HE MOXKE KOPUCTUTH 3a IIPOLICHY MUIIMhHE cue.

[maBHO orpaHMYeme CTy[Hje jecTe BeIM4YMHA y30pKa HCIUTAHHKAa Ha KOME je
BPIIIEHO UCTPAXHUBAE, TE Cy HEOITXO/IHA Jlajha UCTPAKMBAMa ca BehnM y30pKoM, Kako Ou
ce moOwmJa Imupa ciIuKa o peIuKTUBHUM Bpearnoctuma TMI mapamerpa JIM moBe3aHOCTH
U YTUIAjy MEXaHWYKHX KapaKTepucTHKa Mulrha, OJHOCHO MHIIMhHE KPYyTOCTH Ha
HCTIOJbaBabe MULIMNHE CUIIE KOJI YMEPEHO YTPEHUPAHUX MYIIKapala 1 KeHa.

Hanomena

OBo ucTpakuBame je ypal)eHo kao Jieo npojekra MUHUCTapCTBa MPOCBETE, HAYKE
M TEXHOJIOIIKOT pa3Boja Pemyoiuke Cpowuje, op. 11147015: Edexru npuMemneHe Gpusnike
AKTHBHOCTH Ha JIOKOMOTOPHH, METAaOOJIMYKH, TCUXO-COIMjaTHM W BACIIUTHH CTaTyC
nomynarje PerryOmuke Cpouje.
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