YHUBEP3UTET Y BEOT'PALY

CTYAWUJE 1P YHUBEP3UTETY

BERY 3A CTYIUIJE [IPU YHUBEP3UTETY

IIpeamert: Pedepar o ypahenoj nokropckoj aucepraunju kanauaara Auheaxe H. Xeapux,
TOKTOpa MEIUIHHE

Onmnykom Beha 3a crtyamje mpu Yuusepsurery 06 Op. 06-4558/VII-19318/4-12 2364/2 on
25.04.2016 romuHe, UMEHOBaHM CMO 3a WwiaHOBe Kommucuje 3a mperien, oleHy W oa0paHy
JIOKTOpCKe aucepTanuje kauauaata Anhenxke H. Xeapux, 1okTopa MeaUIIUHE, O] HACTIOBOM
,OcuujaaTopHo noHamame Zona-e Pelucida-e muima npe u nocJie onjioame

y cacTaBy:

1. nmp Muxauno Jlazapesuh, pemoBHH mnpodecop, MammHcku ¢akyaTeT, YHHUBEP3UTET Yy
beorpany

2. np Ana Mutposuh-JoBanosuh, Banpeanu npodecop, MeaunuHacku GakyaTeT, Y HUBEP3UTET
y beorpany

3.  1p Hejan b. [lonouh, akagemuk CAHY, penosuu npodecop, Enexkrporexuuuku dakynrer,
Yuusepsutet y beorpany n HayuyHu caBeTHUK, MHCTUTYT TexHnukux Hayka CAHY.

4. np bpanko byrapcku, penoBHu mpodecop, TexHomomko-metanypimiku Dakynrer,
Yuusepsurtet y beorpany

5. nmp Anekcanzapa JaykoBuh, BHMIIM Hay4HH capagHUK, HWHCTUTYT 3a MEIUIIMHCKA
HUCTpaKHBamba, Y HUBEP3UTET y beorpany

[Tocne mpernena nocraBibeHe Jlucepranmje m apyrux mnpatehux marepujana U pasroBopa ca
Kanaunarom, Komucuja je caunnuna cinenehu

PEDPEPAT

1. YBOJ
1.1. buorpadgcku nmoganu 0 KAHIAUAATY:

Anhenka H. Xempux pohena je 21.10.1978. y Humy. OcHoBHy mikoiny ,,Patko
Bykuhesuh* 3appmmna je 1993 kao Hocunan BykoBe muruiome u hak renepanuje. ['mmHazujy
,bopa CtankoBuh®, TmpPUPOTHO MaTEeMaTUYKH CMep, 3aBpmwia je y Hwumry ca ommuaaum
ycriexoM. MeaumHeku ¢akynater y Humry je ynucana je 1997.r. umnomupana je 31.8.2005.
roJi. ca mpoceuyHoM oreHoM 9,89. JIuruioMcku pajn moa HacioBoM "DYHKIIMOHATHA aCHMETpH]ja
xemucdepa" moq MeHTopcTBOM mpod. ap Munkune Hemmh, onbpanuna je ca omenom 10. buna
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je crunenaucta doHpanMje 3a CTUNEHAMPAKE HAYYHOT M YMETHUYKOr moamiatka oz 2000-
2004. roqune. [lobutHuk je ctunenauje Hopeemke Biane ,,3a eenepayujy xoja ooehasa‘, 2000.
TOJIMHE.

CentemOpa 2012. mobwna je jemHOMECEYHY HCTPaKMBAYKy CTUIICHIU]Y - AYCTpHjCKe
areHIyje 3a MHTEPHALMOHAHY capajmby, 00pa3oBame U UCTpakuBamwe- One month scholarship
by The Austrian Agency for International Cooperation in Education & Research (OeAD-GmbH).
VY nepuoay ox 28-29. maja 2002. roj. ydecTBoBasia je Ha CUMNO3UjyMy ““‘E-mpeosuna 2002 Ha
[Tanuhy.

JIOOWTHUK je Harpaje 3a UCTaKHyTE pe3yiTare y HaydHO —MCTPaKMBAauKOM pany Ha 45.
KOHTpecy cryaeHaTa menunuae u ctomatosoruje Cpouje u Llpue ['ope 2004. ronune. Y TOKy
OCHOBHMX CTyJWja YydYecTBOBajla je Ha KOHTpecHMMa CTyJIeHaTa MEAWLUHE y 3eMJbU H
MHOCTpaHCTBY. TokoMm mmkosicke 2002 roaune Omia je meMoHcTpaTop Ha mpenmety [laTomoruja
Ha MenumuHckoM (akynrery YHuBepsutera y Humry. YV mepuony ox 1.9.-30.9. 2004. ron.
OoopaBuna je y Pyckoj ®enepanuju y JexkatapuHOypry y OKBHPY CTYACHTCKE pa3MeEHeE.
VYuecTBOBaNa je Ha HaydHOM cemuHapy u3 ®usumonoruje u Ilcuxonoruje (,,buxepsuopanna u
KOCHUMUBHA HEeYPOHAYKA,,) 22. u 29. maj 2004. rox. Hum.

[Tonoxwuina je nekapcku crpydru ucnut 25.9.2006. y beorpany. 3aBpiiuia moCiIeUIIIOMCKA
kypc u3 Cell and Tissue Engineering y okBUpYy MelhyHapoaHe jJeTwme mkoie, 3-8. jymu 2006,
TexHonomko-meranypuku paxynrer, beorpan.

2005 ronuHe ymucaia je U JOKTOPCKE CTyAuje Ha YHHBEp3UTeTy y beorpany, Ha cMepy
BromMeMIMHCKO HHXEHEPCTBO M TEXHOJIOTHjE M MOJIOKUIIA CBE UCIUTE €A MPOCEYHOM OIICHOM
10 (mecer). Jlana 12. 12. 2012. omobOpeHa joj je TemMa JOKTOPCKE AUCEpTaIdje IMOJ HA3HBOM
"OcuunaTopHo noHamame Zona-e Pelucida-e muia npe u nocse omioame".

VY nepuony ox debpyapa no jyna 2008 roguHe paguia je Kao JTOKTOPAHT CapagHUK y
HACTaBU Ha mpeaMeTy AHaTomuja 1 PHU3MOJIOTHja 32 MHXKEHEpe Ha MalIMHCKOM (aKyiITeTy
Yuusep3utera y beorpamy. Okxrobpa 2009. r. 3acHoBanma je paaHu oAHOC Ha JIp:kaBHOM
VYuusepsutery y HoBowm Ila3zapy, kao capagHuk y HacTaBu Ha /lemapTmany 3a OHMO-XEMHjCKE H
MEIWIIMHCKE Hayke, a centemOpa 2010. wu3abpana je y 3Bamke aCHCTEHTa HAa HCTOM
YHuBep3UTETY.

AKTHUBHO j€ YyYecTBOBaJla Ha BHIIE MehyHapOIHUX KOH(EpeHIHja ca YCMEHHM
u3JarambeM pe3yiTaTta HaydHUuX UCTPakHBama, Koje Cy HaBeseHe y Oubmauorpaduju.

Kao wuctpaxuBau, CTyIeHT AOKTOPCKHX CTyauja, CTHIEHIUCTAa MMHHCTApCTBa HayKe
Peny6muke Cpbuje y nepuony janyapa 2006 mo oxroOpa 2009, yuecTBoBaja je Ha MPOjEKTy
MuHucTapcTBa 32 HAyKy M TEXHOJIOIIKU pa3Boj: "Hrmepakyuja umobunucanux heauja, mxkusa u
ouonowku axmuenux monexyna y ouopeaxmopckum cucmemuma." EBIL: 142075 y nepuony on
2006-2009, kojum je pykoBoauo npod. np bpanko byrapcku, penoBan npodecop TexHoIOMIKO-
MeTalypIIKor (hakynreTa, Y HuUBep3uTera y beorpany.

On janyapa 2011 anrakoBaHa je Kao MCTPaKWBa4 CapagHUK — ACHUCTEHT Ha IMPOJEKTY
MunucrapctBa mpocBere M Hayke Penybmmke Cpbuje EBIL: OM147001 (2011-2016),
"Hunamuka XubpuoHux cucmema clodxceHux cmpykmypa. Mexanuxka mamepujana”, Koju ce
koopauHupa mnpexko Marematuukor uHcturyra CAHY, a y okBupy Teme U3 HEIMHEapHE
JUHAMHKE OMOMEXaHUYKUX CHCTEMA.

JIOOUTHUK je jelHe oA JBE JojAeJbeHe Harpane mianuMm uctpaxusauunma EUROMECH
ENOC Young Scientist Prize 2011, La Sapienza University Rome, na 7th European Nonlinear
Dynamics Conference onpsxaHnoj 26-29. jyna 2011 y Pumy 3a Haj00oJbe yCMEHO H3J1arame 3a paj
o Ha3uBoM "Modeling oscillations of zona pelucida before and after fertilization". Penien3eHt
je 3a yacomnuc Psychology, Health & Medicine IF (2014)=1.255, M22. Ynan je Jlekapcke komope
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Cpbuje -Permonanna nekapcka komopa 3a jyrouctouny CpOujy kao m Cprckor apymrsa 3a
MexaHuky.

1.2. Hayuna obaact aucepraumje

Huceprtanuja moa HacioBoM “OcumnjaTopHo nonamame Zona-e Pelucida-e Mmuma npe u
nocJie omIoAme", rnpumnajga oo6JacTu buoMeaUIIMHCKO WHKEHEPCTBO, MPELUU3HU)jE MOICIHpahe
y PENpOoIyKTUBHO] MEIUIMHU. MyNITUIUCIUIUIMHAPHA UCTPaKMBaWkha Cy pa3Marpalia nmuTamba U
Jana OJrOBOpE y JOMEHHUMa Ouo-Marepujaia, MEXaHHWKe OHOJIOIIKMX CHCTeMa, PEOJIoTH]e,
TeOpHje JIMHEApHUX ¢ HEJIWHEApHUX OCLWJaIja, HEJIWHEapHe JIWHAMUKE, TEOopHje
€JIACTUYHOCTH, MOJIEKyJapHe OuosioTHje M OHOJOTHje PENpOAyKLHUje, Ka0 M HEKE eJIEeMEHTe
padyHa ca HeLeJIUM U3BOINMA.

MeHTopu OBOT UCTpakuBama cy ap Muxawmno Jlazapesuh, penosau npodecop MammHckor
dakynrera YHuBepsurera y beorpany u ap Ana Murposuh-JoBanoBuh, Baupemnnu mnpodecop
Menumunckor (akynrera Yuusep3urera y beorpany.

2. OIIMC JUCEPTALIUJE

2.1. Caap:xaj nucepraumje

Hucepranuja “Ocyuramopno nonawiaree Zona-e Pelucida-e muwa npe u nocne onnoore'je
HamcaHa Ha 452 ctpaHa, a mopen YBonaa, Jlurepatype, Ilpuora u buorpaduje ayropa, caapxu
U LIeCT IMOTJaBJba: XHUCTOJOWKE U (PyHKIIMOHAIHE KapakTepucTuke jajue hemwmje (ox 3. mo 5S1.
cTpaHe), MexaHuuku Mojaenu Zzona-e pelucida-e (om 52. no 88. crpane), MojenoBame
OCLIJIATOPHOT TOHAIlawma zona-e pelucida-e muma npe u mnocne omioame (ox 89. mo 205.
cTpane), Hymepuuka ananuza ocumnaropaor nonamama ZP (ox 206. no 298. ctpane), [Ipumena
METO/Ie KOHAYHHX eJIEMEHATa Y MOJIeJIOBakY OCIIIATOPHOT MOHamama Zona-e Pelucida-e mutia
npe u nocie omwioame (oa 299. mo 317. crpane), OcumiIaTOpHO MOHAIIake ZP Mullla HAaKOH
omnoame (ox 318. mo 342. crpane) m 3axspydak. Jlureparypy umuu 253 Oubmmorpadckux
jenunuiia ox Tora 236 crpana u 17 nomaha HacioBa. Y nucepranuju uma ykymnHo 123 cauka u 10
Taberna.

2.2 Kparak nperJiea qucepraimje mo norjiaBbuma

Marepuja U310KeHa y JOKTOPCKOj TUCEPTALUjU MOXKE CE TIOJCIUTH Yy JIBE JIOTUUKE IEJINHE.
[TpBy nenuHy 4MHE MpBa JBa MOTJIaB/ba y KOjIMa Cy M3JI0)KeHa OMMETUIMHCKA ca3Hama 0 Zona
—u pelucida-u (ZP) v weHUM MEXaHMYKUM CBOJCTBHMA, TEXHMKaMa Mepema oJroBopa ZP Ha
MEXaHWYKH CTPEC, Ka0 M TEOPUjCKUM MEXaHHYKHM PEOJIOIIKUM MOJEINMa MaTepHjaia, Koju Cy
710 caga KopumheHM y JMTEpaTypd Kao TEOpHjcKa OCHOBAa 3a H3padyHaBambe MOJIyja
emacTuyHocTH ZP. Jlpyry nenuHy 4YMHE HapeIHa 4YeTUpU NOIJaBiba TAE Cy HpPEICTaBIBEHU
OpPUTHHAJIHU JONPUHOCH KaHJUJATa KOje Cy pe3yiTaT CaMOCTAIHOT paja KaHauaaTa. Y memy je
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HajIpe MpUKa3aHa METOJ0JIOTHja 3a pa3Boj chepHOT ocUMIATOPHOT MoAena ZP muiia, a 3aTUM
HYMEpPUUYKO HCIHMTHBAKkE OCIWJIATOPHOI IOHAIllakka MOJENa Yy OJHOCY Ha yrao, Op3uHY,
pacniopen U Opoj criepMaTo30MAa, KOjU Ha mera JejcTByjy. [Ipukazanu cy Mojenu Kojuma ce
MOX€E MpoydyaBaTH JIe(opMaIrmoHu paji OJTHOCHO €JaCTHYHH IOTEHIIMjall KOju HacTaje y ZP y
IpoIecy OIUIONIE, JaTeé OCHOBE BHILECIOJHOT C(eEepHOr OCHMIATOpHOT Moaena ZP. VY
[Ipoy4yaBamky OCLMIATOPHOT IOHaIlama ZP kopuillheHa jeé M METOAAa KOHAuHUX eJeMeHaTa U
METOJa CHUHXPOHHU3AIMje YBOPHHUX MOJIEKyJa T[IOJ YTULAjeM pa3IuYUTUX peJeBAaHTHUX
napameTapa.

VY mpBOM MOTJaBJby HPUKA3aH je MpEryied JUTepaType O XEMH]CKOM cacTaBy ZP, meHUM
XEMHUJCKUM, (U3HUUKUM OCOOMHAaMa, HAUYMHY HEHOT CHHTETHCama U (popmMupama, CTpYKTypHE U
OMOXEMUjCKE CIMYHOCTH ZP y pPa3lIMYUTUX BPCTA, CTPYKTYPHE M NPOMEHE MEXaHUYKUX
CBOjCTaBa Kpo3 KOje MpoJia3h OBa CTPYKTypa y TOKY Ipolieca ca3peBama jajHe henvje u HaKoH
npolieca OIIoibe. Y IPyroM MOrJiaBjby JaT je Mperies 10caj MocTojehnx MexaHnuKuX Mojena
ZP v TexHUKa MepeHha IeHINX MEXaHUYKHUX CBOJCTaBa.

Y t1pehem mormaBby mpouec henujcke omionme (MHTEpakuuje jajue hemuje u

CIepMaTO30M/1a) CE IOCMATPa Kao OCLMIIATOPHU (PEHOMEH M IOCTaBJba OCLIJIATOPHU Moaen ZP.
JleTaJbHO je OMHUCAH jeHOCIIOJHU MOJIEN OCLMIaTOpHe chepHe Mpexe ZP MuIlia, KOju ce 3aCHUBA
Ha METOAM MAWCKPETHOI KOHTHHyyMa M 3aKOHMMa OCLMJIOBamka Yy JIAHYAHUM CHUCTEMMMA,
aHATUTUYKO] MEXaHUIM U HEJMHEApHO] AMHAMUIIM, TEOPUjU €IaCTUYHOCTH, PEOJIOTHUJU U HAYIH
0 HACJICMHUM MaTepujaiuMa, TNPUMEHECHHM Ha Owuojomke cucteme. JletabHO je pata
METOI0JI0THja U3y4yaBamba OCIHJIOBaka AUCKPETHOT KOHTHHYAITHOT Mozena ZP y ci10001HOM |
IPUHYTHOM PEXHUMY, allpOKCUMAlMje MOJiesla, KHHETHUKU MapaMeTpH, U OrpaHUYeHha IPUMEHE
MoJIeNa, pa3MaTpaHa TEOPHUjCKU OCHMJIATOpHA CTamka ZP K0ja MOTy OMTH IOTOJIHA 32 YCHEIIHY
OIJIO/BbY.
Y 4eTBPTOM TOIVIaBJby MCIUTHUBAHO j€ OCLUWIATOPHO TIIOHAIAKhe YBOPHUX MOJIEKyNa Yy
PENpe3eHTAaTUBHOM Y30pKY OCLMJIATOPHOI ZP Mojena y OJHOCY Ha yrao, Op3uHy, pacnopen u
Opoj cmepMaTto3oua KOjU JIjCTBYjy Ha PEMPE3CHTATUBHU y30pakK OCIHJIATOpHOT ZP mojena.
JlaT je mpenyior 3a JBOCIOJHH BHUCKOEIACTUYHHU OCIIMIATOPHU MOJen ZP 4uja ce OCIHIaTOpHA
JMHAMUKa MO’KE ONKCATH MOMONY HeIMHEapHUX IU(EpeHINjaTHUX jeJTHAYNHA HEeLeNorT pena. Y
YEeTBPTOM IIOIVIaBJbY, IPEUIOKEH j€ M KBa3UCTaTHUKU KOHTHHYAIHH MoAen ZP y BUIy LIyIUbe
cdepe u pa3marpaH je epekaT AejcTBa CepMaTo30HMa Ha HaroH, Jedopmalrje, 3alpeMUHCKY
nuatamnujy, crnenududad aeGopManuoHd paa y 3aBHCHOCTH O OJAroBapajyhux pejeBaHTHUX
napameTapa (pacrojama Tauke y ZP on meHtpa cdepe, nedsbune ZP, oqHoca yHYTpALImbEr U
CHOJBAIIFHET TOJNYIPEUHHKA, CIOJbEEr TMPUTHCKA- OJHOCHO Opoja crepmaTo3ouga KOjH
JIejCTBY]Y Ha CIOJballllhy KOHTYPHY HOBPIIMHY KOHTHHYaJTHOT Mojiena ZP).

VY nerom mnoryiaBjby NPUMEHOM METO/E KOHAUHUX €JIEMEHaTa MCIUTUBAHO j€ OCLUIATOPHO
noHamame eMmOpuoHa wmuma npuiaukoM [CSI TexHUKe, Kao W JMHAMHMKa HeJIMHEeapHOT
(pUKIIMOHOT KOHTAKTa jajHe henuje u ciepMaTo3oua.

VY 1mecToM MoriaBiby U3y4aBaHU CY YCIOBH BHIIE-TIAPAMETApCKe CHHXPOHM3AIN]E YBOPHUX
MOJIEKyJIa y AMjaroHaJIHOj MO3ULMJH PENPE3eHTAaTUBHOT y30pKa HEJIMHEAPHOT BUCKOEIACTUYHOT
OCLMJIATOPHOT BHIIETapaMeTapckor ZP Mojena MUIla HAKOH OIUIOAKE KOjH OcUMiIyje ca
HPUTYIICHEM.



3. OHEHA JUCEPTAIIMJE

MyATHIMCUMIUVIMHAPHM KapakKTep OBE [HcepTaldje oryeJa ce y TIpUMEHH U
MHTEPAKTUBHO] TOBE3aHOCTH HEKOJMKO HAYYHUX IHCHUIUIMHA Yy IMJbY LEIOBUTHjET OINHUCA U
pa3yMeBama CJIO0XKEeHE HEeJTMHEeapHe JWHAMHKE Ipoleca OIUIOkEe, KOjU Ce OJBHja y yCIOBHMA
CIIPETHYTHX MEXaHWYKUX, (PU3NKO- M OMOXEMHjCKMX T0Jba M IIPOMEHE CTPYKType Zona-e
Pelucida-e ipe u moce OIIoike, Ka0 ¥ MOBE3UBakHe OMOXEMH]CKOT U OMOMEXaHHYKOT MOJesa
oIIoAmke. Y HCTpaKMBamy BE3aHO 3a OBY JOKTOPCKY AMCEpTalHjy Cy 3acTylubeHe cienche
Hay4yHe oO0JacTH: Hayka o Ouo-MaTepujajiuMa, MEXaHHKa OHMOJIOIIKMX CHUCTEMa, PEOJIOoTHja,
TeopHja JMHEApPHUX W HEJIMHEapHHX OCHWIAlMja, HEeIMHeapHa JUHAMHKA, MOJICKyJIapHa
Ouosioruja U OUOJIOTHja PENPOIYKIHje, KA0 M HEKH EJIEMEHTH padyHa ca HEEeIMM H3BOJHMa
MIPUMEHCHU Y Ie(PUHUCAY KOHCTUTYTHBHUX pellalidja Onomarepujaia.

3.1 CaBpeMeHOCT H OPUTHMHATHOCT

Kako y caBpeMeHO] Hay4yHO] IUTepaTypHu y TPEHYTKY IHCamba OBE JUCEpTalMje HE MOCTOjH
Ne(UHUTHBHO M JETaJbHO O0jallmkehe MeXaHHu3ama, KOjU JIOBOJE /IO OIUIOAmke jajHe hemuje
cHucapa, pa3MaTpame U KOHCTPYKLMja MOTYhHX MoJiena U CIIeCTBEHO 00jallmheha OBE 10jaBe je
TeMa 0J1 BpXYHCKOT MHTepeca y caBpeMmeHo] Haynu. Crajajyhu 3Hama U3 OCIUIATOPHE MEXaHHUKE
U penpoAyKTUBHE OMOJIOTH]e, KaHUIAT Y CBOjOj JOKTOPCKO] TUCEpPTALMjU Tpeyiaxe U paspahyje
OCLWIJIATOPHH MOJIEN MEXaHW3Ma OIuIo/mke. Mako ce mperienoM JOCTYIHE JIMTepaType MOXKe
Hahu nap panosa u3 80ux roauna 20. Beka y KojuMa ayToOpHy Mpeuiaxy OcLuIallje pejaKcaluje,
Kao Moryhm mexaHu3am mpojopa criepMaro3oua Kpo3 ZP, ca BeIMKOM Moy3aaHomhy ce Moxe
pehu na je y 0BOj JOKTOPCKOj qcepTaLUju KaHauIaTa IpeaioKeH IPBU MaTEMAaTUIKH pa3paheH
U MIPEeNH3HO JeGuHUCaH MOTYhH MOJIEN OBOT mporeca. Y TOM CMHUCITY, UCTPaKUBake KaHIUIaTa
y OKBHPY OBE JHCEpTalldje OTBapa MOTEHIMjaJHO HOBM MPHUCTYN Yy MpoydaBamy Ipolieca
OTUIOZ-E M CTBapa jaKy OCHOBY Ha Kojy he apyrm mcTpakmBauu Mohu ga ce HaJoBEXKY, OMIIO
npuiarohaBameM MojeNa 3a MOJENOBambe MOTyhux MexaHu3ama OIUIONI-E KOJ JPYTUX BpCTa
cucapa, OUI0 eMIUPH]CKUM MTPOBEpaMa MPETIIOCTABKU KOj€ MPEII0KEHH MOJIET CaJAPIKH.

OpUTrHHAIHOCT y MPUCTYIy pelllaBamba JaTor NpobiemMa U JOOHjeHHX pe3yiTara Yy OKBHUPY
nucepTalyje noTBpheH je myOauKoBamEeM BHUIIE paioBa Y pPCHOMUPAHUM YacOTHCHMA.

Jlucepranuja ce MOXE CBAaKaKO OICHUTH aKTYyeIHOM M YCIICLIHOM, Y3€BIIM y OO3Up Ja cy
aHaJn3e, KpUTUIKE TUCKYCH]e U TOOHWjeHH pe3yaTaTy Owim rnpomnpaheHn agekBaTHUM HAyYHUM H
MH)XEHEPCKUM 3aKJbydlliMa ca carjeJaHuM MpaBlrMa J1aJbuX UCTPaKUBamba.

3.2 OcBpT Ha pedepenTHY M KopuinheHy JuTEepaTypy

VY HOKTOpCKOj mucepTaiyju je kopumheHa oOMMHA JTUTEpaTypa rie je HaBeAeHo 253 HayuyHe
pedepeniie, on kojux BehwHa MpeacTaBba pajnoBe o0jaB/beHE y MelyHapoIHUM HaydIHUM
yaconcuma y mnociuenmux 20-ak roguHa. [lpermemom kopumiheHe muTepaType MOXe Ce
KOHCTAaTOBAaTU Ja Cy pedepeHIe aJeKBaTHE 3a MpPEUIOKEHY TeMy U JIOBOJHHOI o0uMa 3a
aZICKBaTHO TPEJICTABbAE CTama J0CaTalllbUX HCTPaXKMBamka y 0BOj obmactu. Kopumrhena
Hay4yHa JUTEepaTypa je MOCIyKuja Kao MOYeTHa OCHOBA KAaHIUAATY 3a (OpMHUpAHmE Mperieaa
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JOCaalllibuX HUCTPaXUBamka y MPEAMETHO] O0NacTH, Kao W 3a KOHIMIHPAmkE CMEpPHHUIA U
dbopmynaiyja, a mMTO je TOKA3aHO Y JEJIOBUMA JIOKTOPCKE TUCEpTaIfje Y KojuMa Cy H3JI0KCHHU
OpUTHHAITHU JomnpuHocH. [Ipu Tome, kaHIUAAT TOCEOHO IETaJbHO TPEACTaBIba JI0CAAIIEHA
HWCTpaXUBama CBOjCTaBa W WHTepakuuja Zona-e Pellucida-e, koja je W TIaBHH TpeaMET
MoOJIeNMpamka Koje KaHIuAaT npeiaxe y aucepranuju. Ilo cBojoj Tematumu pedepeHie cy
JOMHUHAHTHO U3 001acTH OMOJIOTH]je, METUIIMHE U MEXaHUKE, TOCEOHO M3 00JIaCTH OCIMIIATOPHHUX
mpoleca, ITo je Y CKIaay ca MyJITUIUCIUILUIMHAPHAM KapaKTepOM TeMe U JOCTUTHYTHX HAyYHUX
pe3yiTara IpeayioKeHe JOKTOPCKE AUCEpTaIHje.

3.3 Onuc 1 a1eKBaTHOCT NPUMEH-CHUX HAYYHUX MeTo1a

VY paay cy kopumheHe pazIMyuTe METOJEC W MPHUCTYNH Yy 3aBUCHOCTU O IpOoy4yaBaHe
npoOeMaTuKe:

e Meronga AMCKPETHOI KOHTMHyyMa KopuiheHa je 3a I0CTaBJbalb€ MaTeMaTHYKOT
ocIuIaTopHor Mojaena Zona-e Pellucida-e

e Meroae Teopuje OCIHUIAIM]a U TEOPHje eNaCTUYHOCTH U peosioruje 3a kopuiheHe cy 3a
MOCTaBJbalkbe CHCTEMA OOMYHUX AU(EepeHLHUjaIHUX jeJHAuUMHA, KOjuUMa Ce OIHCYje
JMHAMHUKa OCLMIATOPHOT Mozena Zona-e Pellucida-e v 3a 1ocTaBibamkbe KOHCTUTYTUBHUX
penamuja eleMeHara eJacTUYHHMX, BHUCKOENACTHUYHMX, Kao U (PPaKUMOHUX CBOjCTaBa
CTpyKType Zona-e Pellucida-e

e Meronama Teopuje JHMHEAPHUX M HEIMHEAPHUX OCIHJIAIMja Cy M3y4daBaHU (peHOMEHHU
BUIIE()PEKBEHTHOT peXHMMa OCIMIIOBAMA, PE30HAHIIMjA, TUHAMHUYKA arllCOpPINja, Kao U
Moryhu peKMMH CUHXPOHH3AIIH]E;

¢ Meroaa Lissajus-OBUX KPUBUX M aTPaKTOpa CHHXPOHH3AIMj€ TPajeKTOpHja MOJIEKyIa y
Mozeny kopumiheHa je 3a oxapehuBame yClIOBa CHHXPOHHU3ANH]€ KOMITOHEHTHHX
BUIIE(PEKBEHTHUX OCLMIATOPHUX KpeTamkba MOJIEKyJla Yy C(HEpHOM OCHMIATOPHOM
Mozelly ZP nipe U HAKOH OILTOABC.

e  Meroaa HeleIUX U3Bo/Ia KopuitheHa je 3a MOCTaBJbamke ABOCIOJHOT Mojiena ZP

e MeTona KOHAYHHX €JIEMEHaTa je NPUMEH-CHAa 3a HMCIUTHBAKE OCLWIAlMja eMOpHOHA
mutna npu /CSI TeXHULH, Ka0 U [IPH IPOoyYaBamy AWHAMHUKE (PPUKIIMOHOT KOHTaKTa ZP u
CIIepMaTo30M /1.

e MeronoM KOHaUHUX elieMEeHaTa M3ydaBaHa Cy CTama HallOHAa M CTama Jedopmanuje y
KOHTHHYaJTHOM Moaeny Zona-e Pellucida-e, xao n edextu ocumnanyja penakcanuja u
YTHUIIA] TpeHa Kiau3ama usMel)y Zona-e Pellucida-e n cnepmaTto3onaa

CkyrmoM HaBeACHUX METOJa, y JOKTOpaTy je ¢GopMHpaHa METOJO0JIOTHja 3a HCTPaKUBamba
OCLUJIATOPHHUX CBOjCTaBa HA M3y4yaBAaHOM MOJIENY, a KOja ceé MOXKe IPUMEHHUTH M Ha M3ydaBama
AIPYruX OMOAMHAMUYKHX CHCTEMA.

CBe wm3abpaHe MeTojAe Cy aJeKBaTHE 3a MPOOIEeMATUKY HWCTPaKWBaWkba ¥ TPABHIHO CY
kopuithere y ¢asu pa3Bujamba TECOPHJCKOT MOJENa, aHAJM3W pe3ysiTata Ha 0a3u CIpPOBEICHE
CHUMYyJIallije U IPU U3BOhEY peleBaHTHUX 3aKJbydaKa.



3.4 IIprMeH/bHBOCT OCTBAPEHHUX Pe3yaTaTa

VY cBOM pajly KaHIUAAT MOCTaBJba, pazpalyje U Hyiu OCIMIATOPHU MOJIEN MPOLeca OIIOHE
kox muma. Kako ce 3a oBaj mporec y JOCTYNHOj JIMTEpaTypu HE Hajlaze MOTIyHAa U
3ajj0BoJbaBajyha oOjamimera, MO Ca3HalbuMa OBE KOMHCHjE JIOKTOPCKa JAucepTalyja OBOT
KaHAWIaTa je IPBU HAYYHH PaJl Y KOME je jeJlaH OCIIIIATOPHU MOJEII MpoIieca OTUIOAHkE OJHOCHO
mpoJsiacka crepmarosounsia kpo3 Zona-y Pellucida-y marematnuku aerasbHO paspahen. Ha oBaj
HAuMH, paj KaHAWJaTa MOTEHLMjaJlHO OTBapa jelaH HOBM IPHUCTYNl MOJEJIOBamYy Ipoleca
OIJIOEEe U Jlaje OOMMHE MpPETHOCTaBKe, KOje MOTY OWTH OCHOBA 3a KacHHMja HUCTPaXKHBamba y
KojuMma Ou OHe OmiIe eMITUPHUjCKHU mpoBepaBane. OcuM Tora, OBUM c€ OTBapa MyT 3a (popMupame
jemHor OoJeer, cBeOOyXBaTHH]jEr O0jallmkbemha MeXaHu3aMa TpoIieca OIUIONE KO cucapa, IITO
JONPHUHOCH CTHILalhy HOBUX 3HAaKa KOja MOI'Y UMAaTH LIMPOKY IPUMEHY y Pa3INuYUTHM JOMEHUMA
NPAaKTUYHOT pajna ¥ Oyayhux TeXHOJOrHja, oJ epUKACHUJUX MOCTYMaKa BEUITaYKe OIUIOAE, /10
Jeuema BpcTa MH(EpPTUINTETA 3a KOje CaBpeMeHa MEJUIIMHA ca JI0caJallllbuM HUBOOM 3Hamba O
OBOM IIpOlLIeCy HHje UMasa e(hUKaCHO pelICHE.

3.5 OueHa J10CTUTHYTHX CTIOCOOHOCTH KAHAHIATA 32 CAMOCTAJIAaH HAYYHH paj

Kangumar Anhenka H. Xempux je pamehw Ha OBOj mucepTanyju JOCTHTIA W JAEMOHCTpUpaia
BHCOKE CIMOCOOHOCTH 3a CaMOCTaJTHOCT Yy TMOCTaBJbaky, NMPEMO3HABAKY M pellaBamy HAyYHO-
UCTPAXMBAYKUX 3aJlaTaka Kao M Ja YCIENIHO BIIafla HAYYHO-UCTPAXKHBAYKHM METO/aMa.
Jlucepranuja KaHAWIaTa jé OPraHU30BaHA W HAIMKCAaHA JIOTUYKHA KOXEPEHTHO CHCTEMATHYHO H
obyxBaTHO. Kanauaar je mpobiieMy IpUCTYIIHO TEMEJHHO U TTOHYIMO aICKBaTHO PEIICHE, KOjE je
aJICKBAaTHO U M3rpal)eHo y ckiaay ca CaBpeMEHUM MPUHIIMITUMA HAYYHUX UCTPAKUBAKHA OJHOCHO
u3rpaame HayuHe Teopuje. OcuM Tora, TOKOM IpoIieca paia Ha U3paau JOKTOPCKE AUCEpTaIuje
KaHauaaT je o0jaBuo Behm Opoj HayyHHX pajgoBa. Y TPEHYTKY IHcama OBOT pedepaTa mpema
Google scholar xaununar uma 34 nurara u h-undexc 4, mro umajyhu y Buny nyXuHy HEroBOT
panay HayIu, peACTaBIba U BUIIE HETO aJIeKBAaTaH Pe3yiTar.

4. OCTBAPEHU HAYYHMU JONPUHOC
4.1 Ilpuka3 ocTBapeHUX HAYYHUX JONPUHOCA

Hayynu mompuHOC OBe IucepTalyje ce TeMeJbH Ha IpoydaBamy ZP-e ca cTaHOBHINTA
OCLMJIATOPHOT CHUCTeMa, Ae(UHHUCamy YCIOBa IOJ KOjUMa JO0JIa3u 0 CTBapama IMOBOJHHUX
KWHETHYKHX [apaMeTapa M ycJIoOBa BEpOBAaTHE OTUIONEHE ca OMOMEXaHMYKOT CTAHOBUIIITA.

To nmompunocu OosbeM cariiefjaBamy IIpolieca IMPOMEHEe KHHETHMYKUX [apameTrapa u
MEXaHUYKHX CBOjcTaBa ZP- ¢ TOKOM W IOCIIE OIUIO/hE, YCIIOBa yaapa U cyaapa crepMaro3ouaa
ca ZP-oM 1 ynoTnymaBa OMOXEMH]jCKH MOJIEN OIUIONbE, ajyhn My HOBY TUMEH3H]Y.
dopmMupaHa je KOMIUIEKCHA OCHOBA METOJIOJIOTHj€ UCTPaKMBamka OCHUIATOPHHUX CBOjcTaBa ZP
MHUIIIAa Ha JUCKPETHO KOHTUHYATHOM OCIIHJIATOPHOM MOJIETY.

Ha ocHOBYy wu3mokeHOr NETOKYMHOT Marepujaja KOju je AaT Y ITOKTOPCKOj IUCEpTAIHjH,
J0CaJallkhe UCKYCTBO U HAYYHO-UCTPAXMBAUKU pajJl KaHIUAATa, Kao M 00jaBJbeHE pasioBe U3
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pasMarpane 00JIacTH, HAy9HH Pe3yJITaTH OBOT pajia MOTY C€ CHCTEMAaTHU30BaTH U CyMHUPATH KPo3
cnenehe gompuHoce:

JlepuHucane cy OCHOBHE IOCTaBKE W KHWHETHYKH IMapaMeTpH OPUTHHAIHOT CgepHOr
OCLMJIATOPHOT Mojena ZP-e Koju mpeacTaBiba HOBU Monen ZP-e u oaromapajyhe
arpoKCUMalldje ¥ OTpaHuYeHa OBOT HOBOT Mojena. [locTaBibeH je jeTHOCIOJHU MOJEN
ocumiatopHe cepHe Mpexe ZP-e muma kopuiihemeM 3Hamba U3 TeOpuje OCLMIAlN]ja,
aHAJIUTUYKE MEXaHUKE M HEJIMHEapHE JUHAMHUKE NPUMEHEHE Ha OMOJIOIIKE CHUCTEME ca
oJarosapajyhum KHHETHYKMM IapaMeTpuMma, y3 Ae(uHucame OrpaHHueHha HpUMEHE
MoJiena.

3a MNpPeTXOAHO TIIOCTAaBJbEHE CHUCTEME JU(EepeHIMjaTHUX jeJHauYMHa W Jo0ujeHe
aHATUTUYKE M3pa3e 3a pellea WM anpoKCHMalfje peuiema ypaheHa je Hymepuuka
cUMyJlallja 1noMepama KapaKTepUCTUYHUX MaTepHjalHUX Tadyaka HOBOT, OPUTHHAIHOT
OCLMJIATOPHOT MOJIeJa KaJa CHCTEM OCIHIyje y CJI000IHOM, Kao M MPHHYIHOM
MyJITH(PPEKBETHOM PEKUMY Y OJHOCY Ha yrao, Op3uHy, pacrnopesa u Opoj criepMaTo30uaa
KOjH JI¢jCTBYj]y Ha HOBU OPUTHMHAIHH OCIIMIIATOPHU MoJien ZP-e.

Hymepuukom aHaim3oMm, IO NIpBU MyT ojpeheHH Cy yCIIOBU MOJA KOjUMa J0JIa3U 10
pe3oHaHmmje wu3Mehy pexumma ocnunoBama ZP-e W yaapa jeIHOr, W CKyna
CTIIEpPMATO30HJIa Y MPEXKY.

NnentndukoBaHn Cy HEKHM YIJIOBU HMMITYJICHOT JI€jCTBa CIEPMATO30MIa, KOJU CYy
MOBOJFHH OJTHOCHO HETIOBOJHHH 3a OIUIOJIbY.

Mertogom  Lissajus-oBUX KpPHBUX W aTpPaKTOpa CHHXPOHM3AIM]Ee TpajeKTopHja
MaTepUjaJIHUX Tadaka OPUTMHAIHOT OCLMJIATOPHOI Mojena ojpeheHu cy ycioBU
CHHXPOHM3aIlMje  KOMIOHEHTHHX  BHUIIE(PEKBEHTHUX  OCIHJIATOPHUX  KpeTama
MaTepHjaTHUX Tadaka.

JlaTn cy aHaJIWTUYKH U3pa3d 32 HOBU KOHTHUHYAJIHHW KBA3UCTATUYKH CHUMETPUYHHU
alpOKCHUMATUBHU MOJieNl ZP-e y BUAY IyIUbe cepe y Luiby oapehuBama MOTEHIN]ATHO
cnabe Tauke/o0macTH W ycinoBa TAe€ OWM  JONUIO 0 BEPOBATHOT MPOAHMpakHa
CIIepMaTO30H /1.

Ha  HOBOM  KOHTHMHyaJJHOM  KBa3UCTaTUYKOM  IIEHTPAJHO  CUMETPUYHOM,
anpOKCUMATUBHOM MoJieny ZP-e y Buay 1mymbe chepe ypaheHa je HyMepruyka aHain3a
3aBUCHOCTM HAIlOHA, JWJaTaluja, 3alpeMHHCKE JAWjaTaldje U Ccreuu(puuHOr
nedhopMaImoHOT pajaa oJl: pacTojama Tauke y ZP ox neHTpa cdepe, nedwune ZP, oqHoca
YHYTpPAIIkbEer M CIOJbAIlbET MOJYNPEeYyHHKa, CIOJBEHEr NPUTHCKA- OJHOCHO Opoja
CIIepMaToO30M/1a.

Jlatu cy ¥ aHANIWTUYKK U3pas3u 3a yHarpeheHn JTUHaMUYKH KOHTHHYaTHU Mojed ZP.
[IpumeHoM MeTole HENENUWX U3BOJAA JaTe Cy OCHOBHE IIOCTaBKe yHampeheHor
JIBOCJIOjJHOT BHCKOEJIACTUYHOT MOJIeJia OCIIIIaTOpHE cepHe Mpeke ZP Mula.

MeTonoM KOHaYHMX €JeMeHaTa Ha MOJIETy KOHTHHYAJIHOT ciioja ZP-e onpehene cy Heke
COTICTBEHE KpPY)KHE (PPEKBEHIIH]e eMOpHOHA MUIIIA

MeTonoM KOHAuHUX eleMeHaTra Ha yHampel)eHOM Mojeny KOHTHHyalHOr cioja ZP-e
aHaJM3MpaHa j€ JIUHAMHKA HEJIMHEApHOT (PPUKIMOHOT KOHTaKTa jajHe hemmje wu
CTIIEpMAaTO30M/1a 32 Pa3IMYUTE YIIIOBE JICjCTBA CIIEPMATO30M1a

PazmaTpaHo je ocuuiaTOpHO MOHalIame ZP Mullla HaKOH OIUIOAkE Ha yHampeheHoMm
HEJIMHEapHOM BUIIENIapaMeTapCcKOM MOJIETy OCLIIATOpHE chepHe Mpexe ZP



¢ [locraBjbeHa je KOMIUIETHA METOJOJIOTHja M3ydyaBama OCLMIATOPHE TUHAMUKE MOJena
ZP xoja ce MOXe NPUMEHHTH M Ha H3YyYaBamke OCIMJIATOPHE JUHAMUKE APYTHX
OMOTMHAMUYKUX OCIIHIIATOPA.

e [locpenHu MOMPHHOC NPEACTaBbajy MPEATIO3H 32 Jlajba TEOPUjCKA M EKCIIEPUMEHTAIHA
UCTpaXkMBama y 00sacTi OMoMexanuke ZP 1 mpolieca OIuIoIme.

4.2 Kputuuka aHa/iu3a 0CTBapPeHMUX Pe3y/iTaTa HCTPAKNBAKA

Ha ocHoBy mpernena nauteparype U carjiefjaBamba nmoctojehux permema u3 001acTH JOKTOPCKE
JHcepTanuje, KOHCTaTyjeMo Ja Cy OBJe NMPE3CHTOBAHU PE3yNTaTH MCTPaKMBamba OPUTHMHAIIHH,
3HA4YajHU U Jla Cy NPUMEHJBMBH Yy NpakcHu. McToBpeMeHO, Ha OCHOBY YBHJA Yy 3a/aTe LUJbEBE
HCTPaXMBamba U pe3yaTare MpeCTaBJbeHe Y JOKTOPCKO] AUCEpPTAlUjU, MOXKE C€ 3aKJbYYUTH Ja
Cy IIPY’KEHU OJrOBOPU Ha CBa PEJIEBAHTHA IUTamka U PEUICHU MPOOJIEMH ca KOJUMa ce KaHAUJaT
CYCpeo y TOKy HCTpakuBama. Pe3ynraTu HMCTpakuBama IOKTOPCKE AWCEepTalMje KaHAuaaTa
OTBapajy HOBa NHTama U IMPOCTOP 3a Jlajba EKCHEPUMEHTaJHa M TEOPHUJCKAa HCTPAKHBaHba
MYJATHIUCIMIUIMHAPHOT KapakTepa, 3a YMjy peain3auujy je morpebaH M TUM HCTpa)kuBaya
Pa3NUYUTHX CIIELUjaTHOCTH.

Haumme, Mozen AMCKpeTHE OCHMJIATOpHE Mpexe ZP je OCUMIATOPHU MOJEN, KOjU
omoryhapa Ja anmpoOKCHMAaTHUBHO OJIPEAMMO CET COINICTBEHHMX KPYXKHUX (peKBeHIMja ZP Mpexe.
[IpennoskeHu OpUTMHAIHU MOJEN MOXe Ja 00jacHH OCIHMJIATOPHO TOHamame ZP y mporecy
OIJIO/HE, IPOMEHY HEHOT IujaMeTpa U KoH3ucTeHuuje. [Ipemioxenn ocuunatopau moaen ZP
NPEICTaBJba HOBU NPUCTYH Y O0jallllbeby CTPYKTYPHUX NMpoMeHa ZP Tpe W y TOKYy Ipoleca
OTUIOAEE, YCIOBE 3a IMICHETpalujy crepmaro3ouga u "polyspermy block”. Pesynratu
(peKBeHLIMjCKE aHAJIM3€ OCHMJIATOPHOr TOHAaIama ZP wMuma orBapajy MoryhHOCTH
OMOMEXaHMUYKOT MPHUCTYyNa y TpeTMaHy cyO(uH) depTrimreTa Koa Mymkapana. KomOnHOBame
TEXHHKa MUKPOCKOIIH]j€ U MPEATI0KEHOT OPUTHHAIHOT OCLMIATOPHOT MOJelia, MOTJo O6u fa Oyne
IOTOJHO 3a MPAKTUYHY BaJMJalMjy pe3yiaTara MPUKA3aHOT HYMEPHUYKOI EKCIEpUMEHTa.
Pa3Bujena meroonoruja 61 Moria ja ce KOPUCTH U 3a M3yYaBame OCIMIATOPHUX (heHOMEHa y
CJI0’KEHUM OMOOoCIMIaTOpuMa TUIa Mpeka. OpUriHaIHU MOJIEN OCIHIIATOpHE chepHEe MpEeke je
MOBOJBAH 32 MOJIETIOBAE CUMYJITAHOT yTHIaja Beher Opoja ciepMaTo30muia Ha MOBPIIMHY ZP y
in vitro ycioBuma. Y3 oaroapajyha orpanudema u agantamuje cGeprudHnd OCIMIATOPHU MOJIEI
ZP muma moryhe je mpuMeHUTH Ha ZP-y Ipyrux cucapa.

4.3 Bepudukanuja HaydYHUX JONPHHOCA

Hayuynu mompuHOC mokTopcke nuceprarje kanaunarta Anhenke Xenpux cy BepudrUKoBaHU
y HaydyHuMm dacommcuma ca SCI nucTe W Ha TPECTKHUM KOHQEpeHIHjamMa y 3eMJbH U
WHOCTPAHCTBY U HAaBEJICHH Y HACTaBKY (1Mo M kaTeropujama mnpema npaBWIHUKY MHHHCTapCTBa
MPOCBETE, HAYKE U TEXHOJIOMIKOT pa3Boja Pemybnuke Cpouje):

Kareropuja M13

1. Andjelka Hedrih (2014) Transition in oscillatory behavior in mouse oocyte and mouse
embryo trough oscillatory spherical net model of mouse Zona Pellucida" ch in Applied
Non-Linear Dynamical Systems, Springer Proceedings in Mathematics & Statistics (ed: J.
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2.

Awrejcewicz), 93, pp. 295-303. Springer International Publishing Switzerland 2014 DOI
10.1007/978-3-319-08266-0__21. ISBN: 978-3-319-08265-3 (Print)

Kareropuja M21

Andjelka Hedrih & Milan Bani¢ (2016) The effect of friction and impact angle on the

spermatozoa - oocyte local contact dynamics. Journal of Theoretical Biology 393:32—42.
M21 IF (2014) =2,116, ISSN: 0022-5193, Academic Press, ELSEVIER

Katica R. (Stevanovi¢) Hedrih & Andjelka N. Hedrih (2016) Phenomenological mapping

and dynamical absorptions in chain systems with multiple degrees of freedom. Journal of
Vibration and Control. Online First Version of Record - Mar 19, 2014 DOI:
10.1177/1077546314525984. 22(1) 18-36.  IF (2013)=4.355

Kareropuja M22

4.

Andjelka Hedrih, Mihailo Lazarevi¢, Ana Mitrovi¢- Jovanovi¢ (2015) Influence of
sperm impact Angle on successful fertilization through mZP oscillatory spherical net
model, Computers in Biology and Medicine 59:19-29. ISSN:0010-4825, Pergamon DOI
information: 10.1016/j.compbiomed.2015.01.009. IF(2014)=1,240.

Kareropuja M24

S.

Andjelka Hedrih and Marinko Ugr¢i¢ (2012) Vibrational properties characterization of
mouse embryo during microinjection. Theoretical and applied mechanics, 40 (S1):189-
202.UDC 519.673:531:01. doi:10.2298/TAM1301189H. Srpsko drustvo za Mehaniku.

Mehynapoanu yaconuc ca peneH3ujoM MTAMIIAH Y HHOCTPAHCTBY:

6.

Hedrih Andjelka, Lazarevi¢ Mihailo, Mitrovi¢-Jovanovi¢ Ana (2013) Parametric
Frequency Analysis of Oscillatory Behaviour of Mouse Zona Pellucida Spherical Net
Model: Case Successful and Unsuccessful Fertilization. 84™ Annual Meeting of the
International Association of Applied Mathematics and Mechanics- GAMM 2013
(Gesellschaft fiir Angewandte Mathematik und Mechanik), Novi Sad, Serbia, March 18-
22, 2013, Contributed section-Biomechanics S2.4. Proceedings in Applied Mathematics
and Mechanics/PAMM  Proc. Appl. Math. Mech. 13, 53-54 (2013)/DOI
10.1002/pamm.201310022.
http://onlinelibrary.wiley.com/doi/10.1002/pamm.v13.1/issuetoc. ISSN 1617-7061.
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7.

Andjelka N. Hedrih and Katica R. (Stevanovi¢) Hedrih (2014) Analysis of energy state
of discrete fractional order spherical net of mouse zona pellucida before and after
fertilization, Special issue of International Journal of Mechanics, Dedicated to
Centennial jubilee of Russian Academician Yury N. Rabotnov, 8:371-376.
ISSN: 1998-4448 NAUN Journals

8. Andjelka Hedrih, Katica(Stevanovi¢) Hedrih, Branko Bugarski. (2013) Oscillatory

Spherical net model of Mouse Zona Pellucida. Journal of Applied Mathematics and
bioinformatics. 3(4):225-268. ISSN: 1792-6602 (print), 1792-6939 (online) Scienpress
Ltd, 2013. http://www.scienpress.com/journal_focus.asp?main_id=57&Sub_id=IV

Kareropuja M33

9.

10.

1.

12.

13.

Andjelka N. Hedrih, Mihailo Lazarevi¢ (2015) Multi-layer oscillatory spherical net
model of mouse zona pelucida. Proceedings of 5th International Congress of Serbian
Society of Mechanics, Jun15-17% 2015, Arandjelovac, Serbia. Published by Serbian
Society of Mechanics and Faculty of Technical Sciences Novi Sad, Editors: Spasi¢ T.D,
Lazarevic M, Grahovac N, Zigié M, ISBN 978-86-7892-715-7, COBISS.SR-ID
296997639.Electronic USB Proceedings.1-2 pp. 8 cTpaHa.

Andjelka N. Hedrih, Katica R. (Stevanovic) Hedrih. Deformation work of Zona
Pelucida in process of fertilization. 13" International Conference on Dynamical Systems
— Theory and Applications, Proceedings-Mechatronics and Life Sciences, DSTA Lody
2015, Edited by J.A. Awrejcewicy, M. Kazmierczak, J. Mrozowski, P. Olejnik, Lodz,
December 7-10, 2015, Poland, ISBN 978-83-7283-707-3, Department of Automation,
Biomechanics and Mechatronics, Lodz, , pp. 217-226.

Andjelka N. Hedrih, J. Tenreiro Machado, Katica R. (Stevanovi¢) Hedrih (2015)
Electromechanical analogy and generalized function of fractional order energy
dissipation in spherical net discrete continuum model of mouse zona pelucida.
Proceedings of 5th International Congress of Serbian Society of Mechanics, Junl5-17"
2015, Arandjelovac, Serbia. Published by Serbian Society of Mechanics and Faculty of
Technical Sciences Novi Sad, Editors: Spasi¢ T.D, Lazarevi¢ M, Grahovac N, Zigic’ M.
ISBN 978-86-7892-715-7, COBISS.SR-ID 296997639. Plus at Electronic USB
Proceedings. pp. 1-2.

Julijana Simonovic, Andjelka Hedrih (2014) Synchronization in oscillatory model of
embryo's ZP molecules in context of polyspermy block, MS13-1: Nonlinear Dynamics in
Biological Systems, 8th European Nonlinear Dynamics Conference - ENOC 2014, July
6-11, 2014, Vienna, Austria, Electronic USB Proceedings,

Hedrih Andjelka, Lazarevi¢ Mihailo, Mitrovi¢-Jovanovi¢ Ana (2013) Fertilization as a
biomechanical oscillatory phenomenon in mammals. Proceedings of 4th International
Congress of Serbian Society of Mechanics, 4-7th June 2013, Vrnjacka Banja, Serbia,
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Editors: Stevan Maksimovi¢, Tomislav Igi¢, NataSa TriSovi¢. —Belgrade: Serbian Society
of Mechanics, 2013 (Bograd: Beotele Prom), D-01 pp. 579-584. ISBN 978-86-909973-5-
0.

14. Andjelka Hedrih (2012) Frequency analysis of knot mass particles in oscillatory
spherical net model of mouse zona pellucida. Lecture Session, Short Paper, Abstract
book of 23" International Congress of Theoretical and Applied Mechanics, IUTAM
ICTAM Beijing 2012), 19-24 August 2012, Beijing, China, SM01-049. USB proceedings

pp-1-2.

5. 3AK/bYYAK U ITPEIOI’

AHaM30M JOKTOpPCKE IHCepTanudje TOoJ HasuBoM: ,,Ocuunamopno nonawarwe Zona-e
Pelucida-e muwa npe u nocne onnoowe", kaununata Anhenke Xenpux, KOMHCHja KOHCTATYje
71a TOKTOpCKa JMCepTalrja MpeICTaB/hba OPUTHHATIAH HayYHO-UCTPAKUBAYKH Pajl BUCOKOT paHTa
Yy MYJITHAACHUILITMHAPHO] O0JIACTH MOJIEIUPABE Y PENPOAYKTHBHO] METUIIMHN KOja JOTPUHOCH
0oJspeM carieaBarby (DEHOMEHA OIUIOJE-E Ca JeTHOT HOBOT acleKTa TPEeTHpajyhu omioamy Kao
OnoMexaHnyku ocuuiatopau ¢eHomeH. Kommcuja KOHCTaryje Ja pPYKOIKC JOUCEpTaldje
oJiroBapa 0JI00pEHOM HALPTY 3a U3paxy JOKTOPCKE TUCEepTalHje W Ja CaIp>KH CBE HEOIXOHE
eJIEMEHTE, IJIE je MOCTaBJbeHa OPUTHHAIHA METOI0JI0TH]ja, 0a3upaHa Ha WHTEPAUCIUILIMHAPHUM
Ca3HamMMa HayKa, KOja je y CKJIaJy ca IMOCTaB/heHUM IHJbeBUMa. Jlucepramnmja uMa TEOPH]jCKO-
MPAKTUYHU 3HA4Ya] KOjU CE OrjieJ]a Y HOBOj METOJNOJIOTHJH U MPHUCTYIY y TyMademy Ipoleca
omioame. OcuM TOTa, pe3ysiTaTH OBE IOKTOPCKE AHMCEpTaldje MOTY OWUTH OCHOBAa 3a Jajba
UCTPpKMBaka MYITHIUCIUIUIMHAPHOT Kapakrepa y ofjammmemy 10 cada HEIOBOJFHO
o0jalmeHnX Tpolieca, KOju Mpare Mpolec OIUIOAmE KOJ CHUcapa Kao IMAaToJIOTHje BE3aHe 3a
HEYCIEIIHY OIUIONY MoBe3yjyhn OnoxeMmujcke, OMOMeXaHUUKe U OMOENeKTpUUHEe (eHOMEHE,
KOJH Ce JIelIaBajy TOKOM Mpolieca OIJIONE Y MHTETPATUBHY IENHHY, Najyhu TuMe paduHupaHe
OCHOBE 3a jeJlaH CJIO’KEH, CBEOOYXBaTHM MOJEI OIUIONE, Ka0 M MOTEHIMjasHO Moryhe, HOBe
MPUCTYTIE Y TPEBa3HIAKEhY aKTYSITHOT PpoodiieMa HHPEPTUIINTETA.

Komucuja takohe cmatpa ma je KaHAMAAT KpO3 JUCEPTAIM]y TOKa3a0 3aBUIAH HHUBO
CTPYYHOT M TEOPHJCKOT 3Hama Koje he My omoryhurtu ycneman Oyayhu camocTamHH Hay4HO-
UCTPAKUBAYKH pal.

Ha ocHoBy npernena mokTopcke aucepraije on ctpane Kommcuje 3a oneHy u ondpany
JOKTOpPCKE JUCepTaluje Moja Ha3uBoM: ,,Ocyunamophno nonawarwe Zona-e Pelucida-e muwia
npe u nocie onaoomwe", kKanaunata Anhenke Xeapux, TOKTopa MEIUIIMHE, Ca 3a0BOJHCTBOM CE
KOHCTaTyje Ja je ypaleHa OOKTOpcKa IucepTaldja HamucaHa TpeMa CBUM CTaHAapauMa |
MO3UTHBHO] TIPAKCH Yy HayYHO-UCTPAXXMBAYKOM paay, Kao W Ja HCIyHkaBa CBE YCIOBE
npeasuleHe 3aKOHOM 0 BHCOKOM oOpa3oBamy n CtaTyToM YHHBep3uTeTa y beorpany.
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Komucuja npennaxe Behy 3a ctynuje npu Yausepsutery y beorpany na Pedepar npuxsatu,
TUcepTaIjy o Ha3uBoM ,,Ocuunamophno nonaware Zona-e Pelucida-e muwia npe u nocne
onnoomwe'', CTaBU Ha YBUJ JaBHOCTH U Jla c€ HAKOH Tora kannuaat Anhenka H. Xeapux mozose
Ha jaBHY 0/10paHy.

V¥ Beorpany 20.05.2016. rog.

YJIAHOBHU KOMUCHJE:

np Muxawnno JlazapeBuh, MmeHTOp, peaoBHu mpodecop
VYuusep3uteta y beorpany, Mammacku daxkynrer

ap Ana Mutposuh-JoBanosuh, MeHTOp, BaHpeHH TIpodecop
Yuuepsuteta y beorpany, Meaumuackn daxkynrer

ap Hejan b. [Tonosuh, akanemux CAHY, penoBau npodecop
Yuuep3uteta y beorpany, Enexrporexanuku daxynrer
U Hay4YHM caBeTHUK MHcTUTyTa Texunukux Hayka CAHY

np bpanko byrapcku, penosuu mpodecop
YHusep3urera y beorpany,
TexHonomko-MeTanypku GakynTer

ap Aunekcanzapa JaykoBuh, BUIIM HAyYHH capaIHUK
Yuusepsutera y beorpany,
HNHCTUTYT 32 MEAMLIMHCKA UCTPAKUBAKHA
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