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KOMUCUJA 3A TIPETJIE]] U OILEHY AOKTOPCKE JIMCEPTAIIMJE BOPHCA
[IINPAJA

HACTABHO-HAYYHOM BERY ®AKVJTETA CIIOPTA U OUZNYKOr
BACIIUTAIA

Ipeamer: M3Bernraj Komucuje 3a TMpErIeN v OLCHN NOKTOpCKe JincepTanmje bopuca [lnpaja

Ha 12. cennuun Hacrapro-Hayuror seha Dakynrera CropTa ¥ (PU3MUKOr BaCIHTaMA,
onpxanoj 13.07.2018. roxuue, y ckirany ca 4nanosumMa 23. 1 24, [paBuitHiKa 0 JIOKTOPCKHM
aKaJIEMCKUM CTyaujama, JoHeTa je Oiyka o (opmupamy Komncnje 3a npernesn u OlICHY
TeMe JIOKTOpcke nuceprandje bBopuca Hinpaja noa wHaciosom: “EBAJIVAIIMIA
JETHOKAHAJIHOI' - TEJIEMETPUICKOI' EKT  VYPEBAJA Y  PA3BJIMYUTUM
CYBMAKCHUMAJIHUM U MAKCUMAJIHUM JIABOPATOPUIJCKHUM U TEPEHCKUM
TECTOBHUMA* (akt-02-6p. 1372/18-3. on 12.07.2018). Komwucnja je hopmupana y cacraBy:

1. p Bramumup I/Ian, BaHpEIHU mpodecop, Yuusepsuter y Beorpany, Daxyirrer

CropTa v (PU3HYKOT 'ﬁacnmama — MEHTOP;

2. Jlp Mumnisoj [loncaj, penosHu npodecop, Yuusepsurer y beorpany, ®axyirer

CIIOpTa M (PU3WYKOT BACITHTAbA;

3. Jp [paran MupkoB, pexoBHu nmpodecop, YHuBepsurer y beorpany. ®akynrer

CropTa ¥ (PU3WYKOT BACTIHTAMA H

4. [Jlp Poman TpoGen, Bampennu npodecope, Unctutyr Joxed Credan, JbybGibana,

CnoBenwja.

Haxon npernena dunanne Bepsuje AOKTOpCKE aucepraumje, Onorpaduje kauuaara u

crucka o0jaBibeHnX pajgosa, Komucija noanocy Hacrasro-nayunom sehy crenehn

U3BEILNITAJ



NU3BEIITAJ

V cknany ca [IpaBUIHHUKOM O TOKTOpCKUM cTyaujama Pakynrera cnopra U GU3MUKOT
Bacnurama YHusepsurera y beorpany, kanaunar bopuc Illupaj je 2. jyna 2018. roaune
0A0paHHO MpeJMMUHAPHY Bep3Wjy TMpojeKTa [OKTOPCKE JuCepTauuje [0 Ha3HBOM
.KBanuratuBHa aHanu3a noysgaHocTd jeaHokaHanHor tenaemerpujckor EKIT censopa y
pasnMYMTHM CyOMaKCHMAIHUM U MaKCUMAJTHUM J1a00paTOPHjCKUM U TEPEHCKUM TECTOBUMA™.

Omnykom HacraBno Hayunor Beha @akyiarera crnopra M (U3MYKOr BacClMTamba
Vuusepsurera y Beorpagy Ha 12. ceguuum oapkanoj 13.07.2018. roauue, gopmupana je
KOMMCH]a 3a JIperjie/l U oLieHy TeMe JA0KTOpcke AucepTauuje kanauaata bopuca Illupaja moa
HasuBoMm . EBanyauuja jexHokanamuor tenemerpujckor EKIT ypebaja y pasauuutum
CcyOMaKCHMaJHUM ¥ MaKCHMMaJHUM J1ab0paTOPHjCKUM U TEPEHCKMM TECTOBMMA™, T€ je Ha Taj
HAuMH 3aM04eTa aIMUHUCTPAaTHBHA NpoLieypa 0J00pera U3pajie JOKTOPCKe JucepTaluje (akT
02-6p. 1372/18-10). Behe Hay4yHux o0nacTu APYLITBEHO-XYMaHHMCTHYKMX HayKa 1ajo je
caryacHocT Ha npeyior teMe aaHa 23.10.2018. roaune (akr 02-02. 61206-4546/2-18).

Kauaguaar Bopuc Illupaj je mana 09.07.2019. roamne mpenao apxuBu Pakynrera
criopta ¥ (PU3MYKOr BacruTama (PUHANHY BEp3Hjy AOKTOPCKE AMCEPTALMjE MOJ Ha3UBOM
..EBanyauuja jenHOKaHaﬁﬂor tenemerpujckor EKIT ypehaja y paznuuutum cyOMakcUMaiHUM

¥ MaKCHMAaJTHUM J1abopaTOpPHjCKUM M TEPEHCKUM TECTOBMMA'.

Buorpaduja kananaara

Bopuc Illupaj je p(')l)eH 15. maja 1985. roaune y JbyOsbanu. OCHOBHY WIKONY Yy
Llepkuuuu je 3aBpurio 2000. roauue, a Cpeamwy ekoHoMcKy Koy y IToctojum 2004. roaune.
®akynrer criopta U pU3MYKOT BacTUTama YHUBep3uTeTa y beorpany ynucao je 2005. roaune
¥ OCHOBHE CTYJIMj€ 3aBpIIHO Y POKY, 25.6.2009. roaune. [leTy roauHy akaaeMcKux cTyauja
yrucao je 2009., a uriomcku paj je ondpanuo 12.10.2010. roaune.

[HIkoncke 2015/16. roguHe ymucyje AOKTOpCcke akaaemcke cryauje Ha Dakynrery
ciopra ¥ (pusMyKkor BacmuTama YHHBepauTeTa y beorpamy. Jlo kpaja Tpehe roaune
JOKTOPCKMX CTYJMja YCMEUIHO je MOJIOXHO CBE MCIHMTE M OJOpaHHO MpeIor TMpojeKTa
JIOKTOPCKE JIUcepTalyje.

V neproay oa 2008. 1o 2015. roauHe paamo je Kao KOLapKalKH TPEHEpP Y HEKOJIHMKO
KOlIapKalIKKX KayboBa, a Hajehe ycrexe je MOCTW3a0 Kao 4wilaH CTpy4HOr wutada miaahux

kareropuja KK Yuuon Onumnuja Jby6pana. On 2015. roaune capahyje ca npeaysehem TMI -



BML] n.0.0. u3 JbyGibaHe 1 GaBu ce QUjarHOCTUYKOM MeToA0M TeHzuomuorpadpuja (TMI). O
TMI metonu npenasao je Ha Behem Opojy Dakynrera 1 YHuBep3uTera, a OMO je U aKTUBHU
yuyecHuk Beher Opoja HayyHUX KOHpepeHLMja U KoHrpeca wupom cera. On 2017. roaune
capahyje ca Unctutyrom Joxked Credan uz JbyOmane rae paau kao roctyjyhu uctpaxkupay
Ha npojekty pa3Boja Tenemerpujckor EKI' ceH3opa ¥ MMIIeMEHTalMju MCTOr Yy CHOPTCKY
npakcy. 3a pan ,,Evaluating telemetric ECG body sensor signal in exercise stress test: Pilot
study* moGuo je Harpaay 3a Hajoo/by nyOnukauujy Ha kKoHdeHuuju MIPRO 2018 y

opranuzauuju IEEE Conferences.

BUBJINOTPAPUIA KAHIAUIATA

Bopuc Ilupaj je 1o caga o6jaBuo 5 HayuyHMX pajfioBa, U TO jeAaH y MehyHapoaHom

Hay4YHOM YacOMKCy U YeTUPH Ha KoH(pepeHLMjaMa Mel)yHapoJHOT 3Havaja.
Paj oGjaB/ben y mehynapoaHom HayuHoMm yaconucy (M20):

- §iraiy, B., Trobec, R, Ili¢, V. (2019). Quality of One-channel Telemetric ECG Sensors

Signal in Maximum Exercise Stress Tests.Measurement Science Review, 19(3), 79-85.
PasoBn oGjaB/benn Ha KoOH(pepeHHjama meh)yHapoanor 3Ha4aja (M30):

- Siraiy, B., Ili¢, V., Trobec, R. (2018). Evaluating telemetric ECG body sensor signal in
exercise stress test: Pilot study. 4/st International Convention on Information and
Communication Technology, Electronics and Microelectronics (MIPRO), Opatija,
Croatia, 21-25. May 2018, pp. 289-294.

- éiraiy, B., Stani¢, J.U., Poplas, A.S., Katki¢, Z. (2018). Impact assessment of the
morning gymnastics “1000 movements” via ECG and sport test. 4/st International
Convention on Information and Communication Technology, FElectronics and
Microelectronics (MIPRO), Opatija, Croatia, 21-25. May 2018, pp. 284-288.

- Siraiy, B., Trobec, R. (2018). Telemetric ECG monitoring during physical activity in
field tests. 21st International Multiconference Information Society 2018, Ljubljana,
Slove_nia, 08-12. October 2018, Vol. I, 50-52.

- §iraiy, B., Stani¢, J.U., Purger, A., Nagode, M., Katki¢, Z. (2019). Effect of “School of
Health Society” exercise program on a group of elderly subjects. /2. International

Scientific Conference, Bled, Slovenia, 6. June 2019, 495-501.



OINIITHY MOJALM O 3ABPIIIHOJ BEP3UJHU TOKTOPCKE JUCEPTAIIMJE

TEHEPAJIHA CTPYKTYPA JTOKTOPCKE JJUCEPTAIIMJE

JlokTopcka aucepTaimja je enabopvpaHa Ha 102 crpannue A4 dopmara, nucaHa
naTMHUYHUM nuemoM. Jucepranuja caapsku 3axBajiHMIly, PesuMe Ha CpriCKOM M €HITIECKOM
jesuky, kao u Jlucty ckpahenuua, a cam cazipKaj IOKTOPCKE IUCepTallKje je CTPYKTYPUpaH y *
OCHOBHHMX MeTO/I0NOMKHMX LenuHa: YBoa; Jlocamawma UeTpakusara; [TpoGrem, npeamer,
LMk ¥ 3a/lalld WCTpaXKHMBamwa; XHUIoTese McTpaxuBama; MeToie neTpaxuBarma; Pesyntaru;
Iluckycuja: 3akmydak; JIuteparypa. Hasenene ueanHe cy pasBpCTaHe 'y sehu Opoj
HOTHOMaB/ba. Y3 OCHOBHM TEKCT AucepTaumja caapku 17 ciuka u 19 tabena, ouorpadujy
ayropa u 13 nbunora, 0/1 KOjHX Cy 3 M3jaBe ayTopa jlaTe y CKJiajy ca YIyTCTBOM O bopmupamy

peno3uTopUjymMa JOKTOPCKHMX AMCcepTaLja, Koju je ycBojuo Cenar YHusep3urera y beorpany.

YBO/ (ctp. 1-16)

VY yBOAHOM Jeny KOjU je MOJe/beH HA TMOTMOMIABIbA, ayTop ykasyje Ha 3Hau4aj
Mo3HaBalba, pasyMeBaba M MCTpakMBama y OONACTH KapAuOBacKylapHe ¢dusuonoruje.
Omnucane cy MopdodyHKIMOHATIHE KapaKTEPUCTUKE CpHaHOT mumuha ¥ JeTalbHUje
Mpe/CTaB/beHe METOJIE 33 MEpEbe CpYaHe aKTUBHOCTH — enekTpokapauorpaguja ¥ crpasa
KOjOM Ce Mepe pa3/iuKe y eeKTPUYHOM MOTeHLHjaly CpYaHor mumunha — enexrpokapauorpad

(EKT). Y oBom zeny onue pasoj EKI'-a o1 ieroBux noveraka 10 JaHallbuX 1aHa.

pi4 HACTaBKY YBOJHOT J€jia ayTop npeacTaBu CIICKTpO(bI/Bl/IOJ'lOLUKC KapaKTEPUCTHKE
CIOPTCKOI cplia W OINMIIC CnCHK(bM‘-IHOCTH CIMOPTCKOI Ccpua, a 3aTHM YKaxe Ha ﬂpOGJ’ICM
W3HEHaJHE CpYaHE CMPTH KOI CropTucTa, 10 KOje Hajqemhe JoJjia3u ycsiel HEOTKPUBEHHUX

MpoMeHa y JieioBarby cpuaHor Mulmha.

V mocneameM Aely yBOAA ayTop omucyje TecT ontepeherma ca npahemeM
eIeKTPOKapAHorpama, Koju ce KOpUCTH 32 OTKPUBAHE Gosectu cpua 6e3 KIMHHYKHUX 3HaKOBa
W 3a CTIpeyaBarbe H3HEHaHe CPUaHe CMPTH. Ha kpajy ayTop MpeJcTaBH jeIHOKaHaJIHU Savvy
EKI' ypehaj koju je kopuuheH y NpeACTaBbEHOM HMCTpaXKHBaiby M ACTA/bHO OIMIIC

KapakTepUCTHKe U crielmdukauuje ypehaja.



JOCAJAIIIBA HCTPAJXKUBAIBA (cTp. 17-25)

VY nornaeby Jlocajamima UCTpaXKHBamba, pa3MaTpameM Hajlas3a MpeTXOAHUX cTyauja,
MpeACTaB/beHA je XPOHOJIOTH]ja pa3Boja TeJIEeMETpHUjCKe esleKTpokapauorpadpuje. ¥V mnpsom
MOTIOr/IaB/bY ayTOP YOIIUTEHO MpEICTaBU TEJIEMETPHU]CKY eleKTpoKapauorpadujy v me3uH
pa3Boj o 1949. roauHe 10 JaHaBKUX JaHa. J[pyro noTrnoriasjbe NpeACTaB/ba XPOHOIOTH]Y
pa3Boja TejeMeTpHjcKe enekTpokapauorpaduje u 10 cajaa o0jaBibeHe CTYAMj€ U3 TMOMEHYTE
TeMaTuke. Y HAaCTaBKy ayTop aHajuM3upa CTy[auje Koje cy ce A0 caja OaBuie yrnorpebom
tenemerpujckux EKI ypehaja y Toky Bpmema (u3nyke aKTUBHOCTH, Kao M J0Ca/allirbe
cryauje pahene ca Savvy EKI ypehajem. Y nocnenmwem noTnornaasjy ayTop jacHO MpeacTaBiba
HEIOCTAaTKe J0CAJAlIbUX HCTPaKHUBarba M MpeACTaB/ba Mpobiem 3060r kor je ypalheHa oBa

cTyauja.

IPOBJIEM, IIPEAMET, [IJb U 3AJALI HCTPAXKUBAIBA (cTp. 26-27)

OBo wucTpakuBame GaBu ce epanyauujom Tenemerpujckor EKIT ypehaja y Toky
u3Boljerba yHampes YTBpheHMX 3aaTaka y CMHCIY peanusaupje (U3NYKe AKTHBHOCTH
MaKCHMaJIHUM U CYOMaKCHMAlHUM HHTEH3MTETOM, M y CK1aay ca TUM (GOpMYIHCaHH Cy

npo6Jiem, MpeaAMET, Kb U 3aJalld HCTPaXKHBakba:

[TpeameT ucTpakiBama je GopMyIHcaH y 0JHOCY Ha YUMHEHMLLY J1a TIOCTOjM noTpeda 3a
yBOhemeM HOBHUX TEXHOJIOTHja Yy CHOPT Koje he CMOpTCKMM pajHMLMMa MPYKUTH romoh
MPUIMKOM paHe ueTeKun}e U TOTEHLHMjaTHOT CrpeyaBarka M3HEHAAHUX W HEOYEKMBaHMX
norahaja Ha croptckuMm TepeHnma. [Ipeamer ucTpakuBama je (GOpMysHMcaH y OQHOCY Ha
UMIbEHWIlY Ja Yy JAO0CaJallllbUM HCTpaKMBarkbHUMa HHUje npoHaheHa MeToAoNoruja Koja
omoryhasa ontumanan kBanuteT EKI' curnana usmepen tenemerpujckum EKIT censopom y

TOKY (pU3HUKEe aKTUBHOCTH y J1JaOOPAaTOPH]CKUM U TEPEHCKHUM YCIIOBUMA.

V 0BOM UCTpakuBamy MpeICTaB/bEHA Cy ABa Mpodiema U To:

- Tlpeu npoGnem mpeacTaB/ba yTULA] pa3nuYuTUX nosuuuja noctaBke EKI ypehaja
NpUIMKOM Hu3Bohewa ¢u3uuke aktuBHOCTH Ha KkBanuteT EKI' curnana. IlpoGriem
MpeacTaB/bajy pa3inuMTH YCIOBH U3Boherma (hU3HUKe aAKTHBHOCTH Y 1a00PaTOPU)CKUM
¥ TEPEHCKUM YCJIOBMMa Kao LITO je CIOXKEHOCT 3aJaTKa, Cuiie Koje Jeyjy Ha ypebaj
MPUITUKOM M3Bbbe}ba aKTMBHOCTH W BHOpalje Koje ce MojaBibyjy Y TOKY H3Bohema

AKTHBHOCTH.



- Jlpyrn npobGnem npejacTaba HaunH npuuspuihuBama ypehaja y Toky uzBohera
yHampea yTBpheHuX 3ajartaka. VY MCTpaKWBalby HCIUTYje C€ fAa JIM HAyuH
npuusphuBama ypehaja y Toky uspoherwa pusuuke akTHBHOCTH YTHYE HA KBAUTET

nobujenor EKI" curnana.

[ 1aBHY LM/ OBOT MCTPAXKHBaba j€ [1a ce yTBPAH Aa u je Moryhe Tenemerpujckum EKT
ypehajem kBanutetHo Meputd EKI' curHan cpua y TOKy u3Bohewa (¢u3MUKOr paja
MAKCHMaJHOT M CyOMaKCHMAaJHOT MHTEH3UTeTa y 1abopaTOpUjCKUM U TEPEHCKUM YCIIOBUMA.
Jlpyru LB je YTBPAMTH Ha KaKaB HAYMH M HA KOjy MO3ULMJY je HajoO/ke MOCTaBUTH CEH30P

Kako 61 ce 106uo Hajoossu Moryhu EKI™ curnai.

Ila 61/1, C€ WUCITYHWJIH MNOCTaBJbEHU LIHWJBEBH UCTpaKhBama peain30BaHu Cy caenehu

3azalu:

[

[TpuKyMUTH y30paK HCITMTAHUKA;

Jledunncaty nabopaTopHjcke 1 TEPEHCKE TECTOBE Koje he HCUTaHHIK H3BOIUTH;
JleduHKrcaTH MPOTOKOJIE TECTUPAHA; :

U3zabpatu codreep kojum he 6utu palje‘Ha ananu3a EKI” curnana;

JlehuHucaTH HAUYMH U KPUTEPHU]YM ananmse npuxsatbuBoct EKI™ curnana;
Wsppiuuty aHanusy cakor nojeauHayHor EKI' curnana;

W3pauyHaTu HMBO MPUXBATLUBOCTH cBakor nojeunaytor EKI curnana;

W3BpLIMTH CTATUCTHYKY aHANM3y A00H]j€HUX pe3yniTaTa;

& g0 = @ th A W

WurepnipeTupaTu 100UjeHe pe3yJrare.

.

XUIIOTE3E UCTPAXKUBAIbA (ctp. 28)

v CcKinagy ca A€TaJbHOM aHaJIM30M Jocajallmbe JUTEpaType, MHIOT CTyIIPleM 144
NOCTaBJbEHUM IPEAMETOM, I'lpO6J'leMOM U LIUJbEM HCTpaKUBaHba l'IOCTaBJ'bCHajCjCJIHa oIuTa 1

TpH MapLyjaiHe XUIIOTe3e UCTPAKUBAA!

Ormura XUIoTesa:

X1 — renemerpujekum EKT ypebhajem je moryhe kpaauterno mepuru EKT' curnan y
TOKy ofaB/baba pala MaKCHMAJAHOI M CYOMaKCHMAJIHOT  MHTEH3HTeTa Y

J1260paTOPHjCKHM H TEPEHCKHM YyCJI0BHMA



[Tapumnjanue xunorese:

X2 — EKTI curnan usmepen Ha nosuumju LI je KBanuTeTHHjU Hero Ha no3uumju LS,
X3 — CNOKEHOCT U YCIIOBH TECTHpPaba YTUYY Ha KBaJMTET CUrHANA,

X4 — opabup npasor HauMHa (uKcanuje cMarbyje 6poj pemerehux pakropa.

METO/IE HCTPAJKUBAIbA (cTp. 29-41)

Y mornaBby MeTofe HMCTpaxHBama je Kpo3 MOTIOINIaB/ba MpPEACTaBIbEH y30paK
MCMUTaHWKA, y30paK Bapujabiu, nmpoleaypa Tectupama, ananusza EKI” curHana u craTuctiuka

o6paja mojaraka.

Y Npe/CcTaBbeHOM UCTPaXKKMBakby Y4eCTBOBANA Cy 23 MCIUTaHUKa, |3 Mylkapaua, Koju
cy 6unu cryaentu @akynrera cropra v GU3MYKOT BaCIUTaHba YHuBep3suteta y beorpany. Ceu
YYECHHLH Cy J00pOBOJLHO TPUCTYNMIN HCTPAXKHBAY M CBH Cy MOTIMCANM MHCMEHY
CarylaCHOCT 3a Y4YecTBOBame y HcTpaxusamwy. HcTpakupame je ypaheHo y cknmamy ca
XeJICHHIIKOM JeK/lapauijoM U ca npaBunuMa Etnukor komurera ®akynrera criopra u
$usnukor Bacriutama VYuuBepsutera y Beorpagy u y3 carnachoct Ertmuke Kommcuje

®akynrera noa o6pojem 02-6p-1359/18-2.

V uctpaxupamy je yKynmHo obpaljero 70 Bapujabiu u To:
Herekroanu QRS kommnekcn, JletekroBane rpemke y QRS komnnekcy, IIpaBumHo
JIETEKTOBAHE IpeLlKe Y Q'RS komrnekcy, [lorpewno aerekroBane rpeuke y QRS kommnnekcy
u Onrepehemwe o kor je EKI' curuan mpuxBaT/bus, y TOKy u3Bohema 1aGopaTopHjcKux
TecToBa ontepeliera Ha TpeAMUITY M GULMKI eproMeTpy, 3a nosuumje LI u LS, kao u y Toky

u3Bohera TepeHckux Tectosa Illatn pan, Kynepos tect u cipunt Ha 100 M, 3a nosuuujy LI.

Y mpoueypu TecTHpara MCTpaKHBaHe je MOAE/HEHO Ha [Ba JeNa M TO Ha: MPBH
EKCTIEPUMEHT — J1abopaTopHjcKa TeCTUpama U APYTH eKCIIEPUMEHT — TepEeHCKa TecTHparba. Y
NMpPBOM €KCNIEPUMEHTY UCIIUTAHULIM Cy ypaauiu 4 nabopartopujcka Tecta onrepehema, no gpa
Ha TPEJIMUIY M Ha OULIMKI €ProMeTpy, a y APYroM eKCrIepUMEHTY UCTIMTAHHULH CY YPamuiu 6
TEPEHCKUX TecToBa, Mo jsa [llatn pan, Kyneposa tecta u Tecta cnpunra Ha 100 M. Y npeom
€KCMIEPUMEHTY TEeCTHpaHe Cy 2 pasjiMuuTe MO3MLMje NocTaB/barba ypehaja u 2 pasznuuuta
HayuHa npnqspmhnaafba ypehaja. Y apyrom ekcrniepuMeHTY TeCTHpaHa je jeaHa Mo3uLHja u 2

HaunHa npuuspuihuBaa ypehaja. JlaGopatopujcka TecTuparma cy Guna u3BpiIeHa



MeTtoaunuko-uctpaxkusaukoj nadoparopuju Pakynrera crnopra U (U3MYKOr BACMUTAHA Y
Beorpany, a repencku TecToBu 61K cy M3BpILEHHU Ha TpUM cTa3u y Koy Taky v Ha cTaquoHy

y Komytwaky.

3a ananusy EKI' curnana 6uo je kopumhen kiunnuku nporpamQuickReader® AFT-
1000, koju je HamemeH 3a AeTabHy aHanu3y Xonrepckux cHumaka(Holter Supplies, Pariz,
Francuska).Ilporpam kojum cy netasbHo aHamusupanu cBd EKI cHuMuu u3BpiaBa
ayTOMAaTCKy aHalu3y CHMMakKa, a Topej] camocTaqHe codrTBepcke aHanuze omoryhasa u
susyennu npernea EKIT cuumaka. OBum mporpamom je Ouio yTBpheHO KOjU CHUMLM Cy

JIOBOJbHO KBAJIMTETHH 3a TyMauerwe U koju He (X1).

3a ucriuTUBakbe YTHLAja PA3TMYUTHX HAUMHA NpUYBPIINMBaKA CEH30pa HA KBAIUTET
CMrHana y 1abopaTtopujckuM TecToBUMa Ouia je ynorpebibeHa aHanusa Bapujance (AHOBA)
ca MOHOBJbEHUM MEPEHUMA, KOjOM j€ YTBPHUBAHO Aa JIM NOCTOj€ pa3ivKe y KBaJUTETY CUrHalIa
Ha nosuuyjama LI u LS (X2), kao u aa 11 Haunn npuuspiihusama cmamyje 6poj pemerehnx
(akropa (X4). V Tepenckum TecToBuMa GMO je ynoTpeGibeH T-TECT 3a 3aBHCHE Bapujalue,
OZIHOCHO HemapaMeTpujckd WHIILIOXOH TeCT KojuMmaje yTBphUBaHO J1a JIH CIOXKEHOCT U YCIIOBH
TECTHpamwa YTUYy Ha KBajuTeT curHana (X3) u ﬁa J¥ HauuH npuyBplihuBama cMamwyje 6poj

pemetehux gaxropa (X4).

PE3VJITATH (ctp. 42-59)

Pesynratu cy none/ne€Hu Ha Tpu Jena, NPBU €KCHIEPUMEHT, APYTH €KCIIEPUMEHT U Ha

aHanu3y pasjiMKa KBaJMTeTa CUrHasa y 1abopaTopujcKUM M TEPEHCKUM TECTOBHMA.
IIpBu excniepumeHT — 1abopaTopHjcka TecTHpama (cTp. 42-46)

VY 0BOM MOTNOrNaB/by Cy MPEACTAB/EHU PE3yNTAaTH MPBOT EKCMEPUMEHTA U3 KOT je
MPOMCTEKA0 Hay4yHHW paj 00jaB/beH Y MelyHapoJAHOM Hay4HOM YacOMHUCY MOJ HACIOBOM:

.Quality of one-channel telemetric ECG sensors signal in maximum exercise stress tests”.

Pesynratu oBor ucrpaxuBama Hajnpe cy aHanusupaid AHOBA-oMm 3a moHOBJ/bEHa
Mepera Koja je Mmokasana Jla ocToje CTATUCTUYKM 3Ha4yajHe pasinKe y TeCTy Ha TPeAMUIY U
Ouuukn eprometpy usmehy Bapujabau lerekroBanu QRS kommnekcu (p=0.036 u p=0.000) u
Ontepeherse 10 Kor je curnan npuxsatbus (p=0.000 y o6a Tecta), kao u 3a Bapujabmy Bpoj
NPaBUIIHO AeTeKTOBAaHUX HeUYUTKHX QRSkommekca y Tecty Ha Tpeamuny (p=0.018). Tassom

aHanmusoM je LSD moct-xok Tectom yTtBpheno pa ce 3a BapujaGay Jlerekroanu QRS



KOMIIJIEKCH pa3/iMKe Ha TpeaAMuUy nojaesbyjy usmehy nosuuuje LIP npema nozuuunjama LS u
LSP (p=0.037 u p=0.029), a na Guuukn epromerpy u3mehy nosuumje LI npema nosuuuja JIC,
LIP u LSP (p=0.000, p=0.000 u p=0.002). Bapujabna Onrepehemwe a0 Kor je curHai
NpUXBAaT/bUB HA TPeAMMITY ce pa3nukyje uzmely nozuumja LI u LS (p=0.019) u LIP npema LI,
LS u LSP (p=0.000 3a cBe Tpu mo3uwmje), 10K ce Ha OMLMKI eproMeTpy pasiukyje usmebhy
nosuuuje LS npema LI, LSP u LIP (p=0.000, p=0.011 u p=0.000) n uzmehy noszuumnje LSP
npema LI u LIP (p=0.003 3a obGe nosuuuje). Bapujabna Bpoj mpaBuiaHO AeTeKTOBaHMX
nHeuntkux QRS kommiekca ce Ha Tpeamuiy pasnukyje usmely nosuuuja LI npema LS u LIP

(p=0.049 u p=0.031) u uzmehy LIP u LSP (p=0.012).

JIpyru eKciepHMeHT — TepeHCKH TecToBH (eTp. 47-53)

PesyntaTh TepeHCKHMX TECTOBAa HAjIpe Cy aHAIM3MPaHH TECTOM HOPMAJIHOCTH
pacriofiesie mojartaka. 3a MojaTKe KOju HUCY OMIM HopManHo pacropehenu ypahena je
tpanchopmaija pyrkuujom Jlorl0. IMogauu koju cy pacrnopelieHr HOpManTHO TECTHPaHHU CY
CTYIECHTOBMM T-TECTOM 3a 3aBUCHE Bapujabie, OJHOCHO HenapdmeTpnjCKnM BunkuHcoH
TECTOM. AHaJlM3a je MoKasaJa J1a ce y CBa TpH TecTa MOjaBJbY]y CTATUCTUYKH 3HAYajHE Pa3TUKE
y Bapujabnama: bpoj QRS kommiekca ,HCTCKTOBai{l:TX kao Heuntku (SR —p=0.031, S —p=0.003,
K — np0.049), Bpoj npaBuiHo aeTekToBaHMX HeYMTKMX QRS komnnekca (SR - p=0.005, S —
p=0.024, K — p=0.009) u Onrepehemwe 10 KOT je CMTHaJ NMPUXBAT/HHUB (SR - p=0.015, S —
p=0.000, K — p=0.001). Bapujabna nerexkroBann QRS komriekcu 3Ha4ajHO je pasiuyuTa y
tecroBuma Illatn pan u Kynepoe tect (p=0.000 3a o6a Tecta), 10k je Bapujadna bpoj untkux
QRS komnieKca MOrpemHg IETEKTOBAHNX Kao HEYMTKH 3Ha4YajHO pasnuyunTa camo y lllatn pan

tecty (p=0.040). Ha kpajy uzpauyHate cy npoceuHe Op3MHe Tpuama y CBa TPU TEPEHCKA TECTA.

AHajn3a pa3iMKa KBa/IHTETAa CHITHAJA y Ja0opaTOpHjCKHMM M TEPEHCKHM TeCTOBHMA

(cTp. 54-59)

V nocneamoj aHanu3u yrnopeheHe Cy MpOLEHTyalHE BPEJHOCTH KBaJMTETA
TMPUKYIJBEHOT CUTHaNa y abopaTOpHjCKUM M TEPEHCKUM TECTOBMMA TPHUJIMKOM MCTOT THIA

npuuspiihnBarma ypehaja, kao ¥ NPUINKOM pasnuuuTor TMna npuupimhuama ypehaja.

Hajnpe cy aHanusupanu pe3yntatu npuuspiuhinBama ypehaja OMHHMIIIACT TpakoM y
cBHX meT TectoBa. [Ipunukom ucror Tuna npuuspiuhuama AHOBA 3a noHoB/beHa Mepema
rMokasasa je [a MocToje CTAaTUCTUUKK 3HauyajHe pa3jiuKe 3a JBe Bapujabiie, NpoLeHaT NpaBUIHO
nerekroBaHux rpewaka (p=0.040) u npoueHar npuxpatbuBoctd curHana (p=0.000). LSD

nocT-xon TEeCT je NokKaszao ga c€ Yy TMpPOUCHTY IMpaBUIHO ACTCKTOBAHUX TIpellaKa
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N1abopaTOpUjCKM TECT Ha OMLMKI eproMeTpy 3HauyajHO pa3jiMKyje O CBa TPH TEPEHCKa TecTa
(SR —p=0.012, S — p=0.009, K — p=0.009), 10k ce y NPOLEHTY MPUXBAT/LUBOCTH CUrHaNa oba
nabopaTopujcKa TecTa 3HaYajHO pa3/KKyjy Ol CBa TPU TepeHcKa TecTa (Guumkn epromerap: SR
- p=0.013, S — p=0.000, K — p=0.000; Tpeamun: SR — p=0.039, S — p=0.000, K — p=0.000).
Takobe, u TepeHcKH TecTOBM ce pa3iuKyjy usmel)y cebe na je tako curHan y tecty Illatn pan
3Ha4yajHO KBAJIMTETHUjU Hero y oba npeocrtana TepeHcka Tecta (S — p=0.000, K — p=0.020), nok
j€ CMrHan y TeCTy CNPUHTA 3Ha4ajHO JIOIWHMjH 01 06a npeocTasna TepeHcka Tecta (SR — p=0.000,

K — p=0.000).

VY npyrom aeny aHalW3upaHH Cy MOJALM TECTOBA Y KOjUMa je HauWH npuuBpiuhinBara
ypehaja paznuuut, OMHMIUIaCT TpakoMm 3a nabopatopujcke TectoBe M [lomap Tpakom 3a
tepercke TectoBe. AHOBA je mokasama na ce ase BapujaGlie CTATHCTHYKH 3HA4ajHO
pa3nMKyjy, MpoueHaT aerekToBaHuWX rpewaka (p=0.007) um npoueHaT NPUXBAT/EUBOCTH
curHana (p=0.000). LSD noct-xou Tectom je yTBpheHO da ce pasiMke y MPOLEHTY
JIETEKTOBAHMX Ipellaka Hamase usMel)y TecTa Ha TpeaAMHUITY M cBa TpH TepeHcka Tecta (SR —
p=0.011, S — p=0.000, K — p=0.012), 10K ce y MpOLEHTY NMPUXBAT/LUBOCTH CHI'HANA TECT
CTIpMHTA 3HAuYajHO pa3fHKyje oi cBMX ocTanux TectoBa (T — p=0.047, SR — p=0.022, K —

p=0.022).

JAUCKYCHJA (ctp. 60-67)

Jluckycuja je mojesbeHa y 4eTHpH MoTnorassba. Hajnpe je npeactaBibeHa onuita AMCKycHja
y KOjOj je TpeACTaB/beH TEOPETCKH OKBHp mNpobiemaTuke 300r Koje je ypaheHo oBO
UCTpakKMBawy. Y JIpyrom Jeny je NpeicTaB/beéHa AMCKyCHja pe3ynraTa 1abopaTopHjcKux
TECTOBa. Y TOM /€y AMCKYCH]€ MPE3EHTOBaHU Cy Pe3yNTaTH J1abopaTOpUjCKUX TECTOBa W
_ynopehenn cy ca JaocajalilbMM HMCTpakMBakbMMa Ha TOM mnoapydjy. Y tpehem paeny
Mpe/CTaB/beHa j€ IUCKYCHja pe3ysiTaTa TEPEHCKHX TeCTOBA. Y TOM JieNly pe3y/TaTH J00ujeHu
Yy TEPEHCKMM TecTUpawuMa ynopeheHu cy ca pesynTaTUMa NPETXOAHMX HMCTPaXKUBamwa W
nabopaTOpUjCKUX TecToBa. Y MOCIHEAHEM ey AMCKYCHje MpeICTaB/beHH CY pe3y/ITaTH

aHaJIM3€ pa3jiMKa KBaJIMTETAa CUrHalia y na6opaT0p1/1jc1<14M U TEPEHCKUM TECTOBHUMaA.

10



3AK/bYYAK (cTp. 68-73)

V 0BOM MOrJaBJby MperyieHO Cy MPeICTaB/beHU CBU 3aKJbYYLM MpeMa TeCTHPaHUM
XHUIoTe3ama:

X1 —Tenemerpujckum EKI ypehajem je moryhe kpaauterno meputu EKI" curnan
y TOKy o00aB/bakba paja MaKCHMAJHOI H CYOMaKCHMAJHOI HHTEH3HTeTa Yy
Ja60paTOPHjCKHM H TEPEHCKHM YCJIOBHMAa — MOXKE C€ 3aK/bYYWUTH [a je Xunomesda

oenumuyHo nomephena.

X2 — EKTI" curnan uzmepeH Ha no3uiuju LI je KBaJINTeTHHjH Hero Ha MO3HLMjH

LS — Moxe ce 3aK/by4HTH Aa je xunomesa nomephena.
.

X3 — C/l10KEHOCT H YCJIOBH TeCTHpPaka YTHYY HA KBAJHTET CHIHaj/Ia — MOXE C€

3aKJbYYHUTH JIa je Xunomesa nomephena.

X4 — onabup nmpaBor HaynHa ¢pukcauuje cmamyje Opoj pemerehux pakropa —

MOXe ce 3aKJbYUUTH Ja je Xunomesza nomephena.

IloTeHuuja,IHH 3HAYA] HCTPAKHBAKLA

VY 0BOM TMOrNaB/by ayTop HaBOAM MpPAKTHYaH 3HA4ya] WCTPaKUBamka M JIOMPUHOC
TEOPETCKUM ca3HamuMa. [lomTo U mopej BeTMKUX Hamopa KOjU ce ylaaxy y MpPeBEeHTUBY M
JIMjarHOCTHKY U JlaJbe JOJIa3H JI0 CiTy4yajeBa M3HEHAHE CpYaHe CMPTH, KOja je y3pOK BHILIE O]
90% cmpTu Mel)y cropTHcTHMa, pe3yNTaTH OBOI HCTpaXKMBama JOIMYyHYjy [d0cajalliba
Teopujcka casHawa o mpahemy EKI'-a cpua ca renemerpujckium ypehajuma y ToKy
nabopaTopHjcKUX TecToBa, a Takohe Jdajy W yBMJ Yy INMpPHUMEHY OBakBMX ypehaja y Toky
TepeHckuxTecToBa. Ha Taj HaumH nobujeHe cy BakHe HMHpopMauuje o, A0 caga cnabdo

MCTPa)KeHO]j, MPUMEHH HOBUX TEXHOJIOTH]a y CMIOPTCKO] MPAKCH.
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Cwmepuuie 3a Oyayha ucrpaxkuBama

C 0631poM /1a Cy OBO TeK MOYETHA MCTPAXKMBaa OBAKBUX M CJMYHMX TEXHOIOTHja"y
criopry y 6yayhHocTu Gu Tpebano ycMepuTH Makiby y yHanpeheme HOBMX TEXHOJIOTH)a.
Behunu canunnx ypehaja 3a caumame EKI curnana notpe6aH je nametan MOSHIHH TeneoH
WM KOMIIjyTep, a TH ypehaju Mopajy GUTH y IOMETY, OIHOCHO He cMejy OUTH yaa/beHH BHULLE
ox 10 mertapa jennu oa apyrux.Takohe, ©3a30B NpeCTaB/ba U €BEHTYAIHO NPOHANAKEHE jou

60sbuX (praTEpa KOjU 61 NPOUUCTUIN cUrHAN U oMoryhuiu Gosby AeTeKuu]y.

IlITo ce Thue npuMeHe ypehaja y criopTckoj mpakcH, oTeapa ce MOryhHOCT 3a Mepere
EKI curHana y TepeHCKMM TecTOBMMA Tpyara. BeposatHo he y OyayhHocTu cnnuna
MCTpaKMBaMa MOCTATH MHOTO ydecTaiuja jep je norpeda 3a Mo3HaBaweM J€NoBarba cpua, ca

LIMJ/bEM MpEBEHLIMje KapAHOBACKYIapHHUX MpobiieMa BeOMa BE/IMKa.

JIUTEPATYPA (cTp. 74-86)

V nornaemy JluTepaTypa ayTop HaBOAM aKTyenHy OubGnmorpadceky rpahy ycko
MoBe3aHy ca MocMaTpaHuM npobiemMuma cTyauje. Aytop HaBoau 140 pedepeHTHHX jeAMHMLIA.

Bubnuorpadcke jeIMHALE Cy KOPEKTHO HABECHE y TEKCTY H Y CTIMCKY JIMTEpaType.

[IPHJIO3M (ctp. 87-100)

Y 0BOM JIeNTy AMcepTaLje Halla3H ce TPUHAECT MpuiIora: Usjaea o aytopcTBy, M3jasa o
MCTOBETHOCTH IUTAMIIAHE M €JIEKTPOHCKE Bep3uje HOKTOpcKe Aucepraumje, Msjasa o
kopumhemy, Carmacoct ETnuke KomucHje 3a peanusauujy McTpakupama, CarnacHoct
MCTIMTAHWKA 33 yYeCTBOBamE y J1abopaTopHjckoM TecTupaiby, CariaCHOCT MCIMTAaHMKA 32
YUECTBOBaHE Yy TEPEHCKOM TecTHpamy, HacioBHa cTpaHa 00jaB/beHOr Hay4dHOr paja,
* Jleknapauuja 0 UCTyHaBakby CTaHAapa MEULIMHCKE CTpaBe O/l CTpaHe Cassy EKI ypebhaja,
Ipumepu neTekroBanux: Benrpuuynapuux ¢uOpunauuja 1., AB 6ok Tpeher creneHa,
Atpujcka ¢uGpunaumja, Bentpuiynapna dubpunaumja 2, Enesaunja C-T crojHuue Kao

cymmba Ha ucxemujy, Ekcrpacucrone no tuny BEC.
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BUOI'PA®UIA AYTOPA (ctp. 101-102)

V MeTO/0MIOLIKO] jeANHUIM Grorpaduja ayTop je M3HEO CBOje JIMUHE MOJATKE, nojatke

0 BHCOKOIIKOJICKOM 00pa3oBamy, CTPYYHMM U HayYHHM aKTMBHOCTHUMA.

3AKJ/bYUAK U IPEJJIOT HACTABHO-HAYYHOM BERY

Kowmwcuja 3a Npervie/, 1 olieHy J0KTopcke aucepranmje bopuca [llupaja 3akbyunna je
7 je oBa JMCepTaLja Pe3yNTaT CaMOCTaIHOT pajia KaHAK/aTa Ha uzabpaHy Temy, Koja ce 6aBu

TEMaTHKOM, 3a KOjy MOCTOji HHTEPECOBahe HayYHE JaBHOCTH.

Tlokropcka auceprauuja bopuca llupaja retabHo oGpaljyje cBe elleMEHTe 3Ha4ajHe 3a
OBaKBE BPCTE MCTPaKWBAIba, @ HACTaja je y3 BEJIMKO aHrakoBaibe KaHAMIaTa y MOTIELy
nperjeaa JIMTEpaType, MpUIpeMama 3a peanusauMjy, Kao M peanu3auujoM camor
ucTpakupamwa. Kanaupar je jacHo aeduHHCcao TEOpHjcKy OCHOBY Ha KOjOj Ce 3acHMBajy
MpeAMeT, LW/b M 3aJall MCTpaKMBawka M MOKa3ao 106po 03HaBame METOJ0JIOrHje
MCTpaXkMBarba npodaema U3 odnacTu eBaJIyaiJ;uje kBanuteTa curnana EKI™ ypehaja. Hanasu 1o
KOjUX ce JOIUIO y OBOM HCTPaXHBamby npeJiCTaBJLajy 3HauajaH JOMPHUHOC TNPaKTUYKO]
MpPUMEHM HOBMX TEXHOJOTHja y CIOPTCKOj MPaKCH. [Toce6HO BaXkaH JOMPUHOC OBE
JMcepTallje MOXe ce CariefaTH ca acrekTa NPUMEHe pe3ynTaTa OBOI MCTpaXUBamba y

TPEHAXKHO] ¥ MEIHLIMHCKO] TIPAKCH.

Komucuja je carnacHa y MHUILbEHY Ja TOJHETa JIOKTOPCKA aucepraurja bopuca
[llupaja ca HacIOBOM ':,EBanyaunja jeanokanansor Tenemerpujckor EKI ypebaja 'y
pa3IMYUTHM CyOMaKCHMaHUM M MaKCHUMaTHUM n1a6opaToOPHjCKUM M TEPEHCKUM TECTOBHMA™
ucmyHapa cBe ycioBe y cknamy ca Craryrom @akynrera cnopra v (Gu3MYKOr BacMUTara
VuuBepsuteta y Beorpamy u 3akoHoM 0 YHHBEp3HUTETY. Mmajyhu y BHAY CBe HaBeJeHE
unmenuue Komucnja npeanaxe HacraBHo-Hayunom Behy QakynTeTa J1a NpuxBatu W3Beluraj
Komucuje M ymyTd ra y Ja/by MNpOLEAypy jaBHOCTH, a HAaKOH TOra Ha CarjacHocT M
Bepudukauujy Behy Hayunux obnactu JlpylITBEHO-XyMaHUCTUYKUX Hayka YHuBep3urera y

beorpany.
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V Beorpany, 9.10.2019. roause

Ynanoeu Komucuje:

Al

Banpenun npodecop ap Braaumup Wnuh,
mentop, PCPB

Penosuu npoq)ecop bi Mpmmao_l I[oncaj, YJlaH,
OCOB

Penosuu npodecop ap [paran Mupkos, uiaH,

Treflens

Baupenuu npodecop ap Poman TpoGew, uiaH,
HUucrutyt Joxed Credan, Crnosenuja
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