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Kog rbyau, natepanHocT ce maHudecTyje JoMUHauKjom jegHe pyKe, cTOnana, oka, yxa.
MpucycTBO NaTEPANHOCTH, Y3POKOBAHO crneundnHOWhY jeAHOT CROPTa, MOKE JONPHHETH
passojy acumeTpuje muwmrhHe cHare yHyTap muwuhHor cuctema. Linsm 0BOr CUCTEMATCKOr
NPerneaHor pana je NpuKy/barbe 1 aHanm3a HoBMjUX CTyAWja 0 ManubecTaLuju
NATEPanHOCTM Ha A0 e eKCTPEMUTETE KO CNOPTUCTA. KoHauHa aHasnza obyxsatuna je 22
cryauje, 1 To o4 2017. no jyna 2021. Behura yr/byyenux cTyanja npatuna je pasnuke
namehy AOKUX eKCTPEMUTETE KO CNOPTUCTA 0ADENNBAEM KUHETUUKMX M KMHEMATUUYKUX
napameTapa, a jefaH Aeo oapehusarbem cHare. Y CKOpPO CBaKoj rpynu cnopTosa, acumeTpuja
u3mehy ekcTpemuTeTa nocroje. Mpenopyke 3a Byayha ucTpasmnsara cy Aa ce orycupajy Ha
NpoHanaer-e y3poka npesaneHuuje jedHe cTpaHe Tena U MoryhHOCTU seHor
HeyTpanucarba.

In humans, laterality is manifested by the dominance of one hand, foot, eyve, ear. Presence of
laterality, caused by the specificity of one sport, can contribute to the development of
asymmetry in muscular strength within the muscular system. The aim of this systematic
review is to collect and analyze recent studies of the manifestation of laterality on lower
extremities in athletes. The final analysis included 22 studies, namely between 2017 to July
2021. Most of the included studies followed differences between lower extremities in athletes
by determining kinetics and kinematics parameters, and one part by determining strength. In
almost each group of sports, asymmetries between extremities are found. Recommendations
for future research are to focus on finding causes of the prevalence of one side of the body
and possibilities of neutralizing it.

Petrovic, I., Amiridis, I. G. Kellis, E., & Stankovi¢, D. (2021). Dominance-induced Modifications
on Maxumal Force and Neural Activation of th Ankle Muscles. Facta Universitatis, Series:

Physical Education and Sport, 19(3) 271-283. doi:
https://doi.org/10.22190/FUPES211207027P
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Ui/b oBe emnupujcke ctyamje 6una je 4a npoueHK pasnuke y A0MUHaumjn usmehy
MaKCcMManHe A0OPOBOJLHE KOHTPAKUM|E A0HMX BKCTPEMUTETA (MVC) u HeypanHe
akTuBauuje. [1BafeceT akTHBHMX U A@CHOHOMMX MCNuTaHuKa (crapoct: 31,3 + 9,5 roamHa,
BucuHa: 178,2 £ 7,6 cm, TexuHa: 76,5 = 11,0 kg) ussena je 3 makcumande gopsanHe
dnekcuje (DF) u nnanTapre dnexcuje (PF) nog 3 yrna ckouror 3rnoba (75 °, 90°: aHaToMCKK
nonosaj v 105°) W7o je 0Arcsapanc KPaTkoj, CPeAHbOj U U3AYHEHOM MULWKAY OATOBOPHOM
3a DF, u cynpoTHo, Muiinhuma OArOBOPHWM 3a n3Bplerse PF. EnekTpomuorpaduja (EMG) je
KopuwheHa 3a NpoueHy akTuBHocTH muwmha crkouHor arnoba (tibialis anterior,
gastrocnemius medialis 1 soleus). Pesyntatit cy nokasanu HesHaTHe pas/inke namehy norux
exkcTpemuTeTa y ucnosbasarey MVC cune v aktnsaumje EMG mmuwuha, Mehytum, ncnosbex je
CTAaTUCTUYKYW 3HadajaH edeKat yria y ckodHom 3rnody. Tokom DF, MVC cuna je 6una seha (p
<0,05) u yray 04 90" n 105° Hero u yray o4 75° 3a ofe Hore, Kao 1 Tokom PF, MVC cuna je
6una seha (p < 0,05) y yrny o4 75° 1 105° Hero o4 90° 3a o6e Hore. WTasuwe, Tokom DF u PF,
aktusaumja EMG muwmha 6una je seha (p < 0,05) y yray og 105° Hero y yraosuma o4, 75° 1
50° 3a obe Hore. PesynTatit Nokasyjy Aa AOmMuHALM]A HUje G1Mna NoBe3aHa ca PasMuMTUM
HUBOWME CUNIE M HEYPANHE akTUBaLUKje TOKOM MaKcumanHe nobpososbHe KOHTPpaKLMje y
muwrhuma ckouHor srnoba. 3ak/eydeHo je 4a AOMUHAaUM]a Hema YTULaja Ha MakCumanHy
CUAY W HEeYPasHY akTuBauujy Kog muwmnha ckouHor 3rnoba 1 ga 6UNo KaKBKM MEXaHU3IMM KOjK
fonpuHoce edpekTy AOMUHaLM]E HUCY @BUABHTHM ¥ OKBUPY OBOT EKCREPUMEHTANHOT
NpPoTOKONA.

The purpose of the present empirical study was to assess the differences in dominance
between lower limb maximal voluntary contraction (MVC) and neural activation. Twenty
active and right-leqg dominant (age: 31.3 £ 9.5 years, height: 178.2 + 7.6 cm, weight: 76.5 +
11.0 kg) participants performed 3 maximal dorsal flexions (DF) and plantar flexions (PF) at 3




ankle angles (75°, 80°: anatomical position, and 105°) which corresponded to short,
intermediate and long lengths for DF muscles and the opposite for PF muscles.
Electromyography (EMG) was used to assess ankle muscle activity (tibialis anterior,
gastrocnemius medialis and soleus). The results showed non-significant differences between
lower limb MVC force and EMG-muscle activation. However, a significant main effect of the
angle was observed. During DF, the MVC force was greater (p < 0.05) at 90° and 105° than at
75° for both legs and during PF, the MVC force was greater (p < 0.05) at 75° and 105° than at
90° for both legs. Moreover, during DF and PF, the EMG-muscle activation was greater (p <
0.05) at 105° than at 75° an 90° for both legs. The results indicate that dominance was not
associated with different levels of force and neural activation during maximal voluntary
contraction with the ankle muscles. It is concluded that dominance does not have an impact
on maximal strength and neural octivation of the ankle muscles and any mechanisms that
contribute to the dominance effect were not evident within this experimental protocol.

3 Petrovic, I., Amiridis, A.G., Holobar, A., Trypidakis, G., Kellis, E., & Enoka, RM (2022). Leg
Dominance Does Not Influence Maximal Force, Force Steadiness, or Motor Unit Discharge
Characteristics. Medicine & Science in Sports & Exercise. (in print) doi:
10.1249/MSS.0000000000002921, IF=5.411
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Unib Hawer ucTpaxmnBarea Buo je Aa ynopeaMmo MakCumManHy cuay, cTabuaHoCT cuae v
KAPaKTEPUCTUKE NpaKibetba MOTOPHKX JeAnHILA Y npedrbem TMbujanHom Muwmnhy TOKom
M3BPLIEHA KOHTPEKUM|A C3 AOP3IMPNEKCOPUMA LOMUHAHTHE U HEAOMUHAHTHE HOTe Npu
HMCKUM A0 YMEPEeHMM UM/bAHUM CUNaMa W TpK yrna ckousor 3rnofa. fBagecet Maagux
oApacnnx ocoba M3seno je makcumanHe u cyBmakcumanHe UsomeTpujcKe KOHTpaKkuuje (5,
10, 20, 40 v 60% makcrmanHe 106poBO/bHE KOHTPakuje, MVC) ca gopaudaekcopuma
AOMMHAHTHE 1 HEAOMUHAKTHE HOTe Y TP YrNa Yy CKOYHOM 31100y (75° = kpaTka AyruHa, 90°
= cpearba AyskuHa, 105° = ayra aymuHa). CHUMEHW CyY @NeKTPOMMOTPadCKU CUIHAMM BUCOKE
ryctuHe (EMG) ca npearber TubujanHor muwmha o6e Hore. Makcumanka cuna (npoceuHa 3a
AOMMHAHTHY: 182,9 + 64,5 N; HegomuHanTHy: 179,0 + 58,8 N) 1 NpOMEH/bMBOCT cue,
KBaHTU(HUKOBAHE KA0 anconyTHa (cTaHapaHa AeBujaumja) U HOPManU3osaHe amnanTyae
(koeduumjenT sapujauuje, CoV), Bune cy cnuune usmeRy ABa eKCTPEMUTETA Y CBA Tpu yrna
CKOYHOr 3rnob6a (npoceyar CoV 3a AOMUHAHTHY Hory: 1,5 + 1,0%; HeOOMWHaHTHY: 1,7
1,3%}. CoV 3a cuny y obe Hore ce cmatbmo ca 5 Ha 20% CoV cune, a 3aTum 61o y nopacTy Ha
40 m 60% MVC cune. EMG amnanTyaa, cpedtba 6p3vHa Npambersa MOTOPHUX jearHLa,
HOCT npaiberka (MHTepean umehy WW/baka) v BapujaBunHOCT HeypanHor noKpeTa
(NPOMEHTBMBOCT GUNTPUPAHOT KYMYNATUBHOT HM3a MOTOPHMX WH/baKa) BUaK Cy CANYHMK
n3mehy HOry y TOKY M3BpWEHa CyBmakcumanHux koHTpakumja. MVC cuna v ctabunHocT
cune Bune cy cavuHe y OAHOCY Ha yr/oBe CKOMHOT 3r106a 1 uu/baHe cune usmehy
AOMWHAHTHE W HEAOMMHAHTHE Hore. ATpUMOYTH ¥ YKjo] CY OCHOBM MAEHTUGUKaUK]e
AOMUHAHTHE HOTE CamMmOu3jalltbaBarbe HUCY NOBE3aHK €a KANauMTeTam CUAe UKW KOHTPOROM
cune 3a muwuhe gopeudnercopa, Bapem TOKOM U3OMETPU|CKUX KOHTPAKLMW]a.

The aim of our study was to compare maximal force, force steadiness, and discharge
characteristics of motor units in tibialis anterior during contractions with the dorsiflexors of
the dominant and non-dominant legs at low-to-moderate target forces and three ankle
angles. Twenty young adults performed maximal and submaximal isometric contractions (5,
10, 20, 40, and 60% of maximal voluntary contraction, MVC) with the dorsiflexors of the
dominant and non-dominant legs at three ankle angles (750 = short length, 900 =
intermediate length, 1050 = long length). High-density electromyographic (EMG) signals from
the tibialis anterior muscle of each leg were recorded. Maximal force (average dominant:
182.9 + 64.5 N; non-dominant: 179.0 + 58.8 N} and the fluctuations in force, quantified as
absolute (standard deviation} and normalized amplitudes (coefficient of variation, CoV), were
similar between the two legs across the three ankle angles (average CoV for dominant: 1.5 +
1.0%; non-dominant: 1.7 + 1.3 %). The CoV for force for both legs decreased from 5 to 20%
MVC force and then it plateaued at 40 and 60% MVC force. EMG amplitude, mean discharge
rate of motor units, discharge variability {interspike interval), and the variability in neural
drive (filtered cumulative spike train) were similar between the two legs across the
submaximal contractions. MVC force and force steadiness were similar across ankle angles
and target forces between the dominant and non-dominant legs. The attributes that underlie
the self-reported identification of a dominant leg were not associated with the force capacity
or the control of force for the dorsiflexor muscles, at least during isometric contractions.

HAMOMEHA: ykonuko je kaHamaaT objasuo suwe o 3 paga, 404aTM HOBE PeoBE y 0Baj AE0 AOKYMEHTa




MCNYHEHOCT YC/I0OBA 3A OABPAHY J],OKTOPCKE AUCEPTALIMIE
FULFILLMENT OF CONDITIONS FOR DEFENSE OF DOCTORAL DISSERTATION

KaHamaat ucnyrbasa ycnose 3a oueny M 046paHy LOKTOPCKE Auceprauuje Koju cy npeasuheHu 3aKoHom o

Bucokom obpasosarby, CTaTytom YHUBEpP3UTETa 1 CTaTyTOM PaKkynaTeTa. OA HE
The candidate meets the conditions for evaluation and defense of the doctoral dissertation provided by the YES NO
Law on

HokTopcka aucepraumja kawauaara Meare NeTposuh NPETCTas/ba OPUTMHANHU HAYUHO-UCTPAXKMBAYKM pag ca AONPUHOCOM Y
Hay4Hoj 06nacTh PU3MUKO BACMMTaLE 1 CMIOPT. PE3YATATU UCTPAKMBAbA M3HETU CY NPELMU3HO U NPerneaHo, y3 npumMeHy
CaBPEMEHNX U 3EKBATHUX HAYUHONCTPAMMBAUKMX U CTATUCTUMKNX METO/AA UCTPAXKMUBatLA. Ha OCHOBY A06UjeHuX pesynTaTa 1
oArosapajyhe AUCKyCHje, A0HETH CY 3HAYA[HM 3aK/bYHLM. PEaNU30BAH0 MCTPAKUBARLE, K30 OPUIMHANHKU OO0NPUHOC HaYLM, NPYHa
CasHarba O NaTePANHO] AOMUHAHTHOCTH, NPOMEH/BUBOCTU MULUMAHE CUNE U BKTUBALN|M MOTOPHUX jeAMHULA KOZ, YHUNaTepanHmux u
BunetepanHnx cnopToBa.

The doctoral dissertation of the candidate Ivana Petrovic represents an original scientific research work with a contribution in the
scientific field of Physical Education and Sports. The results of the research are presented precisely and clearly, with the application of
modern and adequate scientific research and statistical research methods. Based on the obtained results and the appropriate
discussion, significant conclusions were made. Realized research, as an original contribution of science, providing knowledge about
lateral dominance, variability of muscle force and activation of motor units in unilateral and bilateral sports.

BPE/JHOBAHSE MTOJEANHUX [IE/IOBA JOKTOPCKE IMCEPTALMIE
EVALUATION OF INDIVIDUAL PARTS OF THE DOCTORAL DISSERTATION

KpaTtak onuc nojeanHnx aenosa auceprtaumje (4o 500 peun)

Y ¥YBOAY KaHAMAAT yKa3yje 4a je y /byackoj NpyMpoan Aa ce Teno CacToju 04 NAPHMX OpraHa Yuja yaora je 4a Ha cAMYaH HauymH,
CBOJMM CaZejCTBOM MU 0/1BOjEHO, GPYHKUMOHMWY. Kpo3 €BO/IyLM]Y HOBEKA, YOUEHO je Aa Ce KOZ /bYACKe Nonynauumje Ucnosbasa
nspaxeHnje koprwherbe jeaHe cTpaHe Tena. Y 0BOM Aeny KaHaMAaT aaje npeuusHe AeduHULMje NaTepanHe JOMUHAHTHOCTH,
MPOMEH/bMBOCTI MULWIMNHE CUAe, HePBHOT cucTema, BUnaTepanHe u yHunaTepanHe cCnopToBe, Kao M Muwoha MOTKONEHULE.
MpuKas 1 aHanu3a A0CaAALWHbUX UCTPAKMBALA ypaheHa je y nornasmy Npernea AocafallirbyX UCTPAKUBaLA. MpurKkaszaHo je u
aHaNM3MpPaHo 95 UCTpaxmBaka Koja ce AMPEKTHO TuUy Npobiema UCTparKMBatba.

MpeameT OBOT UCTPAXKMBaHA NPEACTaB/bajy NaTepanHa AOMUHAHTHOCT, NPOMEH/BMBOCT MUwmhHe cune u aKTuBauMja MOTOPHMX
JeAnHVUA KOA YHWNaTepanHux u bunaTtepanHux rpyna cnopTosa. Ha 0CHOBY NOCTaB/LEHOT NpeaMeTa UCTpaxKuBatrba gepuHUCaH je
OCHOBHM NPoBNEM OBOT UCTPaXKMBakba rAe Cy NOCTaB/beHA NUTakba Y BE3M Ca NaTepanHoM AOMUHAHTHOCTH, NPOMEH/bUBOCTH
MULWKMAHE CUNE U AKTUBALMjM MOTOPHMUX jeAMHMLA KO YHUNATEPANHKUX U BUNaTepanHux rpyna cnoprosa.

KaHouaaTt npeursHo AepuHnLLe UW/b 1 33aTKe MCTPaMmMBarba. MPBU Lu/b je Aa ce yTBPpAEe Pas3/UKe Y KOHTPOAM MuwnhHe cune
“3mehy LOMUHAHTHOT W HELOMMHAHTHOT A0HEr EKCTPEMUTETA YHYTap rpyna yHUNATEePaTHUX 1 BunaTepanHux cnoptosa; Apyru
UM/b je A3 Ce YTBPAE Pas/uKe y akTUBaLMjU MOTOPHUX jeanHuua usmehy AOMUHAHTHOT U HEAOMUHAHTHOT OOHEr eKcTpemuTeTa
YHyTap rpyna yHunarepantux v bunatepantux cnoptosa; Tpehu un/b je 4a ce yTepae pasauke y KOHTponu muwuhHe cune u
aKTMBAUM]M MOTOPHMX jeAMHNLE M3MENY AOMMHAHTHOT M HeAOMUHAHTHOT OHEr EKCTPEMUTETa U3MeRy YHUNATEPAAHUX U
BunaTepanHux rpyna cnopTosa; HETBPTH LW/b j€ 43 Ce YTBPAE PasnuKe y KOHTPOAU mulmuhHe cune m3mehy LOMMHAHTHOT K
HEAOMWHAHTHOT A0HEr EKCTPEMUTETA Y 3aBUCHOCTU O/, KAPAKTEPUCTUKA yHUNaTepanHux n Bunarepanuux cnoprosa; Metm uum je
Aa Ce yTBpAge Pas/iuKe y akTUBaUMjn MOTOPHNX jeAnHWLA M3Mehy AOMUHAHTHOT M HEJOMMHAHTHOT AOEr eKCTPpeMUTeTa y
3aBWCHOCTK O/, KAPaKTEPUCTMKA yHWAaTEpanHux u bBunatepanHux cnopTosa. Ha 0CHOBY 0BaKO AedMHUCAHUX LUM/bEBA MOCTAB/LEHM
CY KOHKPETHM 3343un Koje je Buno notpebHo peanusosaTtu.

Y nornassy Xunotese gepuHucaHo je 10 xmnoTtesa.

¥ nornassy MeTo/ MCTpaK1Bak-a AaTH CY NOAALM O Y30PKY UCMIMTAHKMKA Y KOjU je YK/bydeHo 20 akTUBHUX yHUnaTepanHux (15
TPKa4a Ha ayre npyre v 5 OMUMKAIUCTa) U 16 akTMBHWUX GunaTepanHux (8 on6ojkalua, 7 Av3aua Terosa v 1 Becnay) cnopTicTa, MyLIKOr
nona. Y3opak MepHUX MHCTPYMEHaTa YMHUAK Cy TECTOBM 3a NPOLUEHY ONLITEr NokasaTesba y30pka (5) v 3a NpoLeHy ucnosbeHe
MULKMRAHE CMAe W aKTMBaLM]y MOTOPHUX jeanHnua (6). Meperse je peanusosaro y Slabopatopuju 3a Heypomexanuky y Oaceky 3a
$u3M4KO BACNUTakbe 1 CIOpTCKe Hayke y Cepy, YHusep3suteTa y ConyHy, Mpuka Kopuwherem Hajcaspemenmje anapartype.
AMCKpUMWUHALW]A MOTOPHUX jeAMHMLA M3BEeHa je y M3N0TOBAHOM peumy ca npuaaroheHom MATLAB wndpom Koja je
yK/by4nBana nonyayromatusosanu Convolution Kernel Compensation (CKC) anroputam. Osako fo6ujesu nogaum obpahenu cy
ynotpe6om IBM SPSS codreepa (sepsuja 26, IBM, Chicago). HopmanHoct auctpubyuuje nogataka notshexa je Lanupo-Buakosum
(Shapiro-Wilk} Tectom. Cpearba BpefHOCT + CTaHAAPAHA AEBW]aLM]a M3PaUYHATM Cy 3a CBe W3nasHe sapujabne. Peznuke Y KOHTPOAM
MULWKWAHE CUNE M aKTMBALM|M MOTOPHUX jeANHKLA aHaNW3MpPaHe Cy jeAHODaKTOPCKOM YHUBAPMjaHTHOM aHaNM30M BapujaHce
NOHOB/bEHUX Meperba ca boHdepornjesum noct xok (Bonferroni post hoc) Tectom 3a noumparse CTaTUCTMYKE 3HaYajHOCTH.

¥ nornae/by Pesyntatu TeKcTyanHo v TabenapHo npukasanu cy Ao6ujeHun pesyntati Koju cy pacnopeheHy y 11 nornornasma.

Y OWCKYCHjW KaHAKAAT AUCKYTYje AobujeHe pesyaTaTte 0 NaTepanHoj A0OMUHAHTHOCTH M NPOMEH/BUBOCTM MULLIMAHE cUne 1
AKTUBALIMjM MOTOPHWX jeAMHNUA Y A0HWUM EKCTPEMUTETUMA Kog, BunatepanHux U yHMUNaTepanHUx rpyna CnopToBa W Ha afdeKBaTtaH
Ha4yWH J0BOAM Yy Be3y aoburjeHe pe3ynTaTe ca pe3ynTaTMma Apyrux CTyauja v aaje HeonxoaHa objalHerba.

¥ nornaesby 3aK/by4aK, Ha OCHOBY PE3yNTaTa U AMCKYCKje, AennmnuuHOo cy npuxsahere xunoTtese X4, X5, X6, X7, X8, X9 u X10 ok cy
xunotese X1, X2 u X3 y noTnyHocTh oabayeHe.

¥ nornassby Lutupana nutepatypa HaseaeHo je 236 pedepeHum Koje ce TMUy Nnpobnema U NnpeameTa Koju ce ucTpaxyje.

Y Mpunory cy rpaduykK NpUKasaHe aucTpubyumje nogataxa.
In the introduction, the candidate points out that it is in human nature for the body to consist of paired organs whose role is to




function in a similar way, by their cooperation or separately. Through the evolution of man, it has been noticed that in the human
population there is @ more pronounced use of one side of the body. In this part, the candidate gives precise definitions of lateral
dominance, variability of muscle strength, nervous system, bilateral and unilateral sports, as well as lower leg muscle.

The review and analysis of previous research was done in the chapter Overview of previous research. 95 researches that are directly
related to the research problem are presented and analyzed.

The subject of this research is lateral dominance, variability of muscle force and activation of motor units in unilateral and bilateral
sports groups. Based on the set subject of the research, the basic problem of this research was defined, where questions were asked
regarding lateral dominance, variability of muscle force and activation of motor units in unilateral and bilateral groups of sports.
The candidate precisely defines the goal and tasks of the research. The first goal is to determine the differences in muscle force
control between the dominant and non-dominant lower extremities within the groups of unilateral and bilateral sports; the second
goal is to determine the differences in motor unit activation between the dominant and non-dominant lower extremities within the
groups of unilateral and bilateral sports; the third goal is to identify differences in muscle force control and motor unit activation
between the dominant and non-dominant lower extremities between unilateral and bilateral sports groups; the fourth goal is to
determine the differences in muscle force control between the dominant and non-dominant lower extremities depending on the
characteristics of unilateral and bilateral sports; The fifth goal is to determine the differences in motor unit activation between the
dominant and non-dominant lower extremities depending on the characteristics of unilateral and bilateral sports. On the basis of
such defined goals, specific tasks were set that needed to be realized.

In the chapter Hypotheses, 10 hypotheses are defined.

The chapter Research Method provides data on a sample of respondents that includes 20 active unilateral (15 long-distance runners
and 5 cyclists) and 16 active bilateral (8 volleyball, 7 weightlifters and 1 rower) male athletes. The sample of measuring instruments
consisted of tests for the assessment of the general indicator of the sample (5) and for the assessment of the expressed muscular
force and activation of motor units (6). The measurement was realized in the Laboratory of Neuromechanics in the Department of
Physical Education and Sports Sciences in Serres, University of Thessaloniki, Greece, using the most modern equipment.
Discrimination of motor units was performed in a logged-out mode with a customized MATLAB code that included a semi-automated
Convolution Kernel Compensation (CKC) algorithm. The data obtained in this way were processed using I1BM SPSS software (version
26, IBM, Chicago). The normality of the data distribution was confirmed by the Shapiro-Wilk test. Mean * standard deviation was
calculated for all output variables. Differences in muscle force control and motor unit activation were analyzed by one-factor
univariate analysis of variance of repeated measurements with the Bonferroni post hoc test to locate statistical significance.

In the chapter Results, the obtained results are presented textually and tabularly, which are divided into 11 subchapters.

In the Discussion, the candidate discusses the obtained resuits on lateral dominance and variability of muscle force and activation of
motor units in the lower extremities in bilateral and unilateral sports groups and adequately connects the obtained results with the
results of other studies and provides necessary explanations.

In the chapter Conclusion, based on the results and discussion, hypotheses H4, H5, H6, H7, H8, H9 and H10 are partially accepted,
while hypotheses H1, H2 and H3 are completely rejected.

The chapter Cited literature contains 236 references concerning the problems and subjects that are being researched.

The appendix graphically shows the distributions of data.

BPEAHOBAHE PE3Y/ITATA OKTOPCKE ANCEPTALUIE
EVALUATION OF DOCTORAL DISSERTATION RESULTS

HWBO ocTBapuBarba NOCTaB/LEHMX LM/bEBA U3 NpUjaBe AOKTOPCKe aucepTtaumje (do 200 peyu)

Ha ocHosy AeduHUCAHUX M NOCTAB/LEHMX LM/bEBA U 3a/aTaka, Kao 1 NPasuIHUM AedUHUCabemM npeameTta u npobnema
MCTPaXKMBAtLA, NOCTAB/LEHUM XMNOTE3aMa, A06MjeHn pesynTaTi NoKasanu cy Aa Huje yTepheHa CTaTMCTUMYKM 3HauajHa pasnuka y
KOHTPOAW MulnhHe cune n3mely AOMUHAHTHOT M HEOMMHATHOT AOHEl eKCTPEMUTETA KO YHUNaTepanHe u Bunatepante rpyne
CNOPTUCTA KAo M Y a8KTUBALMM MOTOPHUX jeanHuua usmehy JOMUHAHTHOT M HEJOMMHATHOT AOHEr EKCTPEMWTETA KOA,
yHWnatepanwe rpyne cnoptucta. YTepheHa je 3HauajHa pasnuka y npoLecHim BpefHOCTUMA Bapujabne cpeatbe 6panHe npammbersa
MOTOPHE jeguHuLe U ucnosbeHe muwimhHe cune usmehy JOMUHAHTHOT U HEAOMMHATHOT AOHEF eKCTPeMUTETa Koy BunatepanHe
rpyne crnoptucta. MocToju U CTaTUCTUYKW 3HaYajHe pasnuke y CBUM Bapujabnama Koje geduHuly KOHTpoay muwmnhHe cune namehy
yHWUnaTepanHux v bunatepanHux rpyna cnopTucta. YtepheHe cy pasnuke y anconyTHOj BPEAHOCTU MeRYMMNYACHOT MHTepBana
MOTOPHE jefMHULLE M Cpearb0j BP3UHKU NpaXHbera MOTOPHE jeguHuLe usmehy LOMUHAHTHOT U HEAOMUHATHOT A0Her
eKkcTpemuTeTa u3mehy yHunatepanHux u bunatepanHux rpyna cnoptucta. MocToju v CTaTUCTUYKK 3HaYajHa Pa3nMKa y anconyTHO]
CHNK Y 3aBUCHOCTM 04 KAPAKTEPUCTUKE YHUNATEPANHOr CNOPTA, Kao Wy penaTMBHOj W ancoNyTHOj CUAM Y 3aBMCHOCTU 0f
KapakTepucTvka GunatepanHor cnopta. YTepheHe cy pasnuke y ancoNyTHOj BpeAHOCTH MefjyMMny/ICHOT MHTepBana MOTOpHe
jeaAunHUUE W cpefhoj OP3MHM NpaXibera MOTOPHE jeAuHKULEe M3Mmely AOMUHAHTHOT U HEAOMUHATHOr AOHEr eKCTPeMUTeTa Y
3aBMCHOCTM O/ KaPaKTePUCTUKA YHUNATEPANHOT CNOPTa Kao U Y Cperboj 6P3uHU Npaxibersa MOTOPHE jeMHULIE Y 3aBMCHOCTH 04,
KapaxkTepucTuka BunatepanHor cnopTa.

Based on defined and set goals and objectives, as well as the correct definition of subjects and research problems, set hypotheses,
the results showed that no statistically significant difference in muscle force control between dominant and non-dominant lower
extremity in unilateral and bilateral groups of athletes and in activation of motor units between the dominant and non-dominant
lower extremities in the unilateral group of athletes. A significant difference in the process values of the variable speed of motor unit
discharge and expressed muscle force between the dominant and non - dominant lower extremity was found in a bilateral group of
athletes. There are also statistically significant differences in all variables that define muscle force control between unilateral and
bilateral groups of athletes. Differences in the absolute value of the interspike interval of the motor unit and the average speed of
discharge of the motor unit between the dominant and non - dominant lower extremity between unilateral and bilateral groups of




athletes were determined. There is also a statistically significant difference in absolute strength depending on the characteristics of
unilateral sport, as well as in relative and absolute strength depending on the characteristics of bilateral sport. Differences in the
absolute value of the interpulse interval of the motor unit and the average discharge rate of the motor unit between the dominant
and non-dominant lower extremity depending on the characteristics of unilateral sport and the mean discharge rate of the motor
unit depending on the characteristics of bilateral sport.

BpeaHoBatbe 3HaYaja M Hay4yHOr AONPUHOCA pe3ynTaTta aucepTtaumje (do 200 peyu)

PasnMKom y NPOMEH/LUBOCTM MULLMAHE CUNE Y aKTUBALMIM MOTOPHMX jeAMHULA Y LOHWUM EKCTPEMUTETUMA KO, BUNATEPATHUX U
yHWnaTepanHux rpyna cnoprosa 6aswo ce jako manu 6poj uctparmusarba. Takohe, Bpoj McnuTaHKKa je 61o Manu uau Huje
0byx8aTao pasiMyuTe rpyne CNOPTOBa. Pe3yTaTi 0BOT UCTPAXKMBALA Cy MPYXIMNA HOBA Ca3Hatba M MHDOPMALIMje O aKTUBALM)M
MOTOPHMX jeAUHULA, Ka0 1 PasnnuM y NPOMEH/bMBOCTH MULMhHE cune usmehy Ao UX eKCTPpeMUTETa KoA, cnopTUcTa. C o63upom
Aa cy yTBpheHe CTaTUCTMYKM 3HauajaHe passike y nojeguHnm sapujabnama koje aeduHULLY KOHTpONY MuwmhHe cune u aKTUBauUujy
MOTOPHUX jeAnHKLE M3MENY LOMMHAHTHOT U HEAOMMWHAHTHOT A0HET ECKTPEMUTETA KOA YHUNaTepanHe u bunatepante rpyne
CNopTMCTa, yNoTNyHsasajy ce TeOpWjcKa casHarba o yTuuajy CNS-a Ha KOHTPO/Y MOKPETa, Kao W TO A3 M je NPOMEH/bUBOCT
MULLIMAHOJ CUAM NOA YTULLajeM TPEHAMKHUX NpoLeca MU HeypanHe KOHTPONe KoA BunaTepanHux U yHUnaTepanHux rpyna cnopTosa.
Pesyntat mory nomohu TpeHepuma y oapehiusarey AOMUHAHTHE CTPAHE A0HEr ECKTPEMUTETA M NPUMEHUTH Yy TPEHAKHE npoLece
kako 6u ce nobosblwane cnocoGHOCTM Urpaya Aa NoAjefHako n3BoAe NOKpeT y 06a Npasyua uau Npu aaeksaTHoOM M3Bopy Nosuumja
3a CBOje Urpaye y nojefuHUm cnopToBuma. Jow, NpeaoMUHAHTHO KopUlWhetbe jegHe CTpaHe Tena MOKe Y3pOKoBaTH GYHKLMOHANHY
Aepopmaumjy, Te je npahersem mulnhHe akTuBHOCTM N3Mel)y ekcTpemuTeta moryhe youuT gedbopmuTeTe 1 NPaBoBPEMEHO
KOpPWUroBaTth TpeHaxHum npouecom. MNopes 0Bora, pesynTaTi MCTpaskKmMBarba MOTY NOCAYMKWUTM Kao OCHOBa 3a Byayha ucTpauBara
Koja he MepuTH NPOMEH/BUBOCT MUWMAHE CUAe U aKTUBALM]Y MOTOPHUX JeAMHMLA 1 KOG APYTMX CMOPTOBa M MULWMAHKUX rpyna.

The difference in the variability of the muscle force and the activation of motor units in lower extremities in bilateral and unilateral
group of sports were the topic of research in very little number of research. Alsa, the number of participants was not sufficient or it
did not include different groups of sports. The results of this research provide a new knowledge and information on the activation of
MU, as well as the difference in the muscle force variation between lower extremities among athletes. Given that statistically
significant differences were found in certain variables that define the control of muscle force and activation of motor units between
the dominant and non-dominant lower extremity in unilateral and bilateral groups of athletes, it is expanded the theoretical
knowledge of the CNS influence on movement control, and whether the force variability influenced by the training process or neural
control in bilateral and unilateral group of sports. The results can help trainers in determining the dominant side of the lower
extremity and apply them in the training process to improve the ability of players to equally move in both directions or help them
decide on an appropriate selection of the positions for their players in certain sports. Also, the predominant use of one side of the
body can cause functional deformity, thus by monitoring muscle activity between the extremities, it is possible to detect deformities
and correct them in a timely manner through the training process. In addition, the results of the research can subserve as a basis for
future research that will follow the force variability and the activation of motor units in other sports and muscle groups.

OueHa camoCTanHOCTH Hay4yHOor paaa KaHaunaarta (do 100 peyu)

HaBegeHo ucTparkuBare NpeacTas/ba OPUIMHAAHO M CAMOCTAIHO HaYYHOMUCTPaXKMBAYKO Aen0. AKTyeIHOCT Nnpobiema Koju ce
MCTPayje peann30BaHo je KPo3 aJeKBaTHM Y30paK MCNUTaHWKA, 04abUMPOM afeKBATHUX MEPHUX MHCTPYMeHaTa, HauuHa
cnposohera UCTPaXKMBara U CTaTUCTUHKOM 0bpaaom nojaTaka. McTpaxmBatse je NoTBpAMNO 4E0 NPETNOCTABKW,a Pe3YaATaTH Cy
noKasanu 4a pas/inka y KOHTPo MulwuhHe cune nuamehy foHUX eKCTPEMUTETA KO 34PaBUX CNOPTUCTA He NocToju. NocToju
TeHAeHUM]a Aa Ce TPEHAKHUM NPOLLeCOM MOXE YTULATW Ha Apyravunje Aenosare HeypanHe KoHTpone CNS-a usmehy ekctpemuTera
y CNOPTOBMMaA ca HarnaweHum kopuwhersem jeare cTpaxe Tena. Takohe, pe3ynTatv cy NoKas3anu 4a 3axTeBu cneumnduuHocTu
CNopTa yTHMYy Ha MPOMEHY Y KOHTPOAW MUWhHe cune u HeypokoHTponu CNS-a.

This research is an original and independent scientific research work. The topicality of the problem being researched was realized
through an adequate sample of participants, by selecting appropriate measuring instruments, methods of conducting research and
statistical data processing. The research confirmed some of the assumptions, and the results showed that there is no difference in
the control of muscle strength between the lower extremities in healthy athletes. There is a tendency that the training process may
influence the different effects of neural control of the CNS between the extremities in sports with an emphasis on the use of one side
of the body. Also, the results showed that the requirements of the specifics of sports affect the change in the control of muscle

strength and neurocontrol of the CNS.

3AK/bYYAK (a0 100 peuu)
CONCLUSION {up to 100 words)
[oKTopCcKa avcepTauuja ,JlaTepanHa 4OMUHAHTHOCT, NPOMEH/bUMBOCT MUWIMTHE CUle M aKTMBaUM]ja MOTOPHUX jeAMHULE KO4
yHUNaTepanHux u bunatepanHux cnoptosa” MeaHe MNetposuh NpeacTas/ba OPUTMHANHO HAYYHO-UCTPAXKMBAYKO Aeno, ypaheHo no

CBUM METOAONOWKUM CTAHAAPAMME W MPUHLMMAE M3PALE HAYYHUX UCTPAXKMBaAKba Y 061acT pU3MUYKOr BacnuTarba U cnopra.
[obujeHn pe3yntati Aajy 4ONPUHOC PA3BOjy HAYKE KAKO Y TEOPMjCKOM TaKO U Y MPAKTUYHOM CMUCAY Y Hay4HO] 061acTi GU3UUKO

BacnuTakee u Cnopr.
Ha ocHoBy npeaxoaHo HasedeHor, Komucuja jeaHornacHo npeanaxe HactasHo-HaydHom Behy @akynteTa cnopra v GU3nUKor

BacnNWTarba YHMBEp3uTeTa y HULWY, fa NPUXBATH NO3UTUBHY OUeHY ypaheHe AOKTOpCKe avcepTaumje kaHawaaTta MeaHe Metposuh u
on0bpu tbeHy jaBHy oabpaHy.

Ivana Petrovic's doctoral dissertation "Lateral dominance, variability of muscle force and activation of motor units in unilateral and
bilateral sports"” is an original scientific research work, done according to all methodological standards and principles of scientific
research in the field of physical education and sports. The obtained results contribute to the development of science in both
theoretical and practical terms in the scientific field of physical education and sports.




Based on the above, the Commission unanimously proposes to the Teaching-Scien tific Council of the Faculty of Sports and Physical
Education, University of Nis, to accept the positive assessment of the doctoral dissertation of candidate Ivana Petrovic and approve
her public defense.
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