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HACTABHO·HAYQHOM HEnY i __~_~,@~JHfli I 
MAIllHHCKOf cIlAKYJITETA Y HHIllY
 

Ilpenxer: H3BewT3j KOMHcHje 33 npervren, OI.\eHY H O,n;6p3HY 

,lI;OKTOpCKe ,lI;HCepT3I.\Hje 

O,lVIYKOM HaCTaBHO-HayqHor Beha Maunorcxor <paKyJlTeTa y HHWy 6poj 612-645-5/2013. 

O,lt 04.10.2013. roztaae HMeHOBaHH CMO aa snaaoae KOMHcHje 3a npernezi, 04eHY H O,lt6paHY 

,ltOKTOpCKe ,ltHcepTa4Hje KaH,ltH,ltaTa Mp [enene P. MHJlOBaHOBHhnozt Ha3HBOM: 

"nPHMEHA MHTHBHHX TEXHOJIOfHJA Y H3PMH AHATOMCKH 

nPHJIAfO'BEHHX CKAcIlOJI~A 3A PEKOHCTPYKQHJY KOIllTAHOf 

TKHBA" 

HaKOH npernena ,ltOKTOpCKe ,ltHcepTa4Hje, CarJlaCHO 3aKoHy o BHCOKOM očpascsarsy H 

CTaTYTY MaWHHCKor <paKYJlTeTa YHHBep3HTeTa y HHWy, KOMHcHja nO,ltHOCH cnezieha 

H3BEIllTAJ 

Il on a ua o KaHp;Hp;aTy 

BHOrPAcI»CKH nO~AQH 

JIHlfHH nop;aI.\H 

[enesa P. MHJlOBaHOBHh pohena je 1974. roztaae y HHWy, Cpčaja, ,ltp>KaBJbaHCTBO 

Peny6J1HKe Cpča]e, ea CTaHOM y HHWy. 

nOp;aI.\H o p;ocap;aWH>eM o6pa30BaH>Y 

3aBpwHJla je OCHOBHy WKOJlY "PaTKo ByKHheBHh" y HHWy H cpeznsy WKOJlY 

rHMHa3Hjy npaponao-xarexara-nce crpyxe "Sopa CTaHKOBHh" y HHWy, aanaxarse 

nporpaxepcxo-xarexaraxxa capaaaas, o6e Kao HOCHJla4 ,ltHnJlOMe "ByK Kapauah", 

MaWHHCKH <paKyJlTeT y HHWy, ynacana je 1992. rozraae, CMep npoasaonaor 
MaWHHCTBa H CBe acnare nOJlO>KHJla y nponacaaox POKY ,ltO 1998. ronaae ea npOCe'iHOM 

04eHOM 9,62. ~HnJlOMHpaJla je HCTe rO,ltHHe. TIoCJle,ltHnJlOMCKe cryztaje Ha Kareapa aa 
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npOH3BOAHO MaWHHCTBO, MaWHHCKOr <paKyJITeTa y HHWY, ynacana je 1998. rOAHHe H 

nOJIO>KHJIa CBe acrnrre, nponacaae craryrox <paKyJITeTa, y npensaheaox poxy, 

Y TOKy cryAHja 6!iJIa je HOCHJIaq CTHneHAHje MHHHCTapCTBa aa aayxy H TeXHOJIOrHjy 

Peny6JIHKe Cp6Hje. 

EOpaBHJIa je Ha YHHBep3HTeTy y TIaTpH y Fp-neo] H Hexasxo] paaa ycaspurasaiea H3 

06JIaCTH aAHTHBHHX TeXHOJIOrHja. 

OA6paHHJIa je xaracrapcxy Te3Y nOA Ha3HBOM: "Moryhaocr xopaurhessa TeXHOJIOrHja 

sa 6p3y H3paAY npcrorarra y npoasaona,a anara aa ByJIKaHH3aqHjy nHeYMaTHKa", 2006. Ha 

MaWHHCKOM <paKYJITeryY HHWy H CTeKJIa aKaAeMCKH Ha3HB Maracrap MaWHHCKHX aayxa, 

npocl»ecHOH3.JIHa xapnjepa 

OA HOBeM6pa 1998. rOAHHe, Kao CTHneHAHCTa MHHHCTapCTBa sa aayxy H TeXHOJIOrHjy 

Peny6JIHKe Cp6Hje, paaa Kao HCTpa>KHBaq Ha npojexry KOjH <pHHaHCHpa MHHHCTapCTBO, a OA 

anpHJIa 1999. rOAHHe Kao aCHCTeHT-npHnpaBHHK Ha KaTeAPH 3a npOH3BOAHO 

HH<popMaqHoHe TeXHOJIOrHje H MeHaJ,IMeHT, MaIlIHHCKor <paKYJITeTa Y HHIlIY. 

OA 1999. rOAHHe, aaraseoaaaa je y HaCTaBH Ha MaWHHCKOM <paKyJITeTy y HHIlIY, Ha 

saure npenaera Ha KaTeAPH sa TIpOH3BOAHO-HH<popMaqHoHe TeXHOJIOrHje H MeHaJ,IMeHT H TO: 

TexHH'IKH MaTepHjaJIH, CHcTeMH aa 6P3H pasao] npoassona (MHTHBHe TeXHOJIOrHje), 

HeKoHBeHqHOHaJIHe MeTOAe, OCHoBe HH<popMaqHoHo KOMyHHKaqHoHHx TeXHOJIOrHja, 

PeBep3HHHH»<:elbepHHr, OCHoBe 6HoMeAHqHHcKor HH»<:elbepHHra H EHOMaTepHjaJIH. 

Y nepHOAY OA 2005. AO 2008. KaHAHAaT je y OKBHpy Ilenrpa sa o6yKY o<pHqHpa BCHl..\f 

npa MaIlIHHcKoM <paKyJITery YHHBep3HTeTa y HHIlIY 6HO aaraxcoaaa y CBOjCTBy npeztaaaxa Ha 

cneqHjaJIHOCTH "I1HAYcTpHjCKH MeHaJ,IMeHT" Ha nporpaxy npexaaaaoaxaua]e O<pHqHpa Bojcxe 

Cp6Hje: PRISMA. 

KaHAHAaT je Kao aCHCTeHT y HCTpaJKHBalbyHa M<I>H 6HO yqecHHK BHIlIe HaqHoHaJIHHX 

aaysao-paaaojaax npojexara <pHHaHCHpaHHx OA crpaae MHHHcTapCTBa aa aayxy H 

TeXHOJIOrHjy BJIaAe Cpčaje OA KOjHX ce nocečao HCTH'IY Paxyaapcxa nOAPJKaH pasao] 

aYToM06HJICKOr nneysraraxa, TIpHMeHa 6HoMeAHqHHcKor HH»<:elbepHHra y npeTKJIHHH'IKoj H 

KJIHHH'IKOj npaxca, TIpHMeHa paxyaapcxa nOAPJKaHHX TeXHOJIOrHja y xapypraja KOWTaHO 

3rJI06HOr CHCTeMa H BHpryeJIHH KOIlITaHO-3rJI06HH CHCTeM 'IOBeKa H lberOBa npaxeaa y 

npeTKJIHHH'IKojnpaKCH. 

Y»<:a 06JIaCT acrpascaaan-a cy )0): pesepsaa HH»<:elbepHHr, aAHTHBHe (rapid 

prototyping) TeXHOJIOrHje H 6HoMeAHqHHcKH HH»<:elbepHHr- npaxena aAHTHBHHX TeXHOJIOrHja 

(RP H RT)H 6HOMaTepHjaJIa y H3paAH HMnJIaHTaTa, <pHKcaTopa H nOTnopHHX cTpyKTYPa aa 

pexoacrpyxuajy KOIlITaHor TKHBa. 

JeJIeHa MHJIOBaHOBHn je 6HJIa HJIH je JOIlI yaex yxecaax aeher 6poja Mel)yHapoAHHx 

npojexara H3 FP7 OKBHpa, <pHHaHcHpaHHx OA crpaae Esponcxe KOMHcHje, H TO: "Development 

of Serbian Network of Mobility Centers (SER-MORE), 2008., Inter-sectoral Mobility of 

Researchers in South-Eastern Europe (I-SEEMob), 2009., Enhancing The Outreach and 

Effectiveness of the Partners in the EURAXESS Services Network (EURAXESS T.O.P.), 2010
2011, Improving capacity of Jordanian Research in Integrated Renewable Energy and Water 
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supply (JoRIEW), EUROAXESS T.O.P. II, Enhancing The Outreach and Effectiveness of 
the EURAXESS Network Partners II, (2012 - 2014). 

KaH~H~aT je ayrop H xoayrop sante o~ 40 HayqHHx H CTpyqHHX panoua 06jaBJbeHHX H 
npe3eHToBaHHX Ha ~oMahHM H MeljYHapo~HHM HayqHHM KOH<l>epeHl.\HjaMa Kao H y 
saconacaxa. Pa~oBH 06jaBJbeHH y qaCOnHCHMa ca SCI JIHCTe, Kao H paaosa caonurrena Ha 
MeljYHapo~HHM H ~oMahHM KOH<l>epeHl.\HjaMa H urrasmana y l.\eJIHHH y 360pHHl.\HMa HJIH 
nparehax qaCOnHCHMa, nOBe3aHH ca očnauihy ~HCepTal.\Hje (aHaToMcKH npanaroheu ocreo
<l>HKCal.\HOHH MaTepHjaJI, a~HTHBHe TeXHOJIOrHje) cy: 

o	 M. Stojkovic, J. Milovanovic, N. Vitkovic,.M. Trajanovic, N. Grujovic, V. Milivojevic, S. 
Milisavijevic & S. Mrvic (2010). Reverse modeling and solid free-form fabrication of 
sternum implant. Australasian Physical & Engineering Sciences in Medicine, 33(3), 243
250. M23 

o	 M.Stojkovic, J. Milovanović, N. Vitkovic, M. Trajanovic, S.Arsic, M. Mitkovic, Analysis of 
femoral trochanters morphology based on geometrical model, JSIR-Journal of Scientific 

Industrial Research, Vol. 71 (03), March 2012, pp 210-216. M23 

o	 Vitković, N., Milovanović, J., Korunović, N., Trajanović, M., Stojković, M., Mišić, D., Arsić, S.: 
Software System for Creation of Human Femur Customized Polygonal Models. Computer 
Science and Information Systems, Vol. 10, No. 3, 1473-1497. (2013) M23 

o	 Milovanović, J., Stojkovic, M., Trajanovic, M., (2009). Rapid Tooling of Tyre Tread Ring 
Mould Using Direct Metal Laser Sintering, JSIR-Journal of Scientific Industrial Research, 
68(12),1038-1042. M23 

o	 Milovanovic, J., Stojkovic, M., Trajanovic, M. (2012). Metal Laser Sintering For Rapid 
Tooling ln Application To Tyre Tread Pattern Mould. Chapter 4 ln: Shatokha V, editor. 
Sintering - Methods and Products, InTech, ISBN 978-953-51-0371-4, 73-90. M14 
(nornaazse y MOHorpa<l>HjH MeljYHapo~Hor anaxaja) 

o	 Trifunović M., Milovanović J., Trajanović M., Korunović N., Stojković M., APPROACHES TO 
AUTOMATED CREATION OFTISSUE ENGINEERING SCAFFOLDS, ICPE 2011, pp 335-338, 
September 28th - 30th , Proceedings of 34th International Conference on Production 
Engineering, Niš, Serbia. M33 

o	 M. Stojkovic, M. Trajanovic , N. Vitkovic, J. Milovanovic, S. Arsic, M. Mitkovic, Referentiai 
geometrical entities for reverse modeling of geometry of femur, in Proc ofVIPIMAGE2009 
- Second Thematic Conference on Computational Vision & Medical Image Processing 
(Porto) 2009, 189-194. M33 

o	 N. Vitković, M. Trajanović, J. Milovanović, N. Korunović, S. Arsić, D. Ilić, THE 
GEOMETRICAL MODELS OF THE HUMAN FEMUR AND ITS USAGE IN APPLICATION FOR 
PREOPERATIVE PLANNING JN ORTHOPEDICS, ICIST 2011, Proceedings, Kopaonik, 
Serbia. M33 

o	 N. Vitković, J. Milovanović, M. Trajanović, N.Korunović, M. Stojković, M. Manić, METHODS 
FOR CREATING GEOMETRICAL MODEL OF FEMUR ANATOMICAL AXIS, ICPE 2011, pp 
351-354, September 28th - 30th ,Proceedings of 34th International Conference on 
Production Engineering, Niš, Serbia. M33 
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o	 Korunović, N., Trajanović, M., Milovanović, J., Stojković, M., & Vitković N. (2010). Bone 
modelling for structural analysis using FEM. Proceedings - International conference 
Mechanical Engineering in XXI Century MASING 2010, Niš, Serbia, 205- 208. M33 

o	 Stojković M., Korunovic N., Trajanovic M., Milovanovic J., Trifunović M., Vitkovic N., 
(2013) Design Study Of Anatomically Shaped Latticed Scaffolds For The Bone Tissue 
Recovery, SEECCM III-3rd South-East European Conference on Computational 
Mechanics, Kos,Greece, June 12-14, 2013. M33 

o	 Korunovic N., Trajanovic M., Stevanovic D., Vitkovic N., Stojkovic M., Milovanovic J., Ilic D., 
(2013).Material Characterization Issues ln Fea Of Long Bones, SEECCM 111-3rd South
East European Conference on Computational Mechanlcs, Kos, Greece, June 12-14, 2013. 
M33 

o	 Veselinović, M., Vitkovic, N., Stevanovic, D., Trajanovic, M., Arsic, S., Milovanovic, J., 
Stojković, M., Study on creating human tibia geometrical models, IEEE INTERNATIONAL 
CONFERENCE ON E·HEALTH AND BIOENGINEERING, Iasi, Romania, Proceedings, 2011. 
M33 

AHAJIH3A PA~A 

,lJ,OIITOpCKa AHCepTal.\Hja KaHAHAaTa Mp JeJIeHe MHJIoBaHoBHn, AHnJI.Maw. HHm. očyxsara 

274 crpaae <!>opMaTa 65. U.eJIOKynHa xarepaja xojy očyxsara AHCepTal.\Hja nonezseaa je y 11 
InOrJIaBJba, 2 crpaae canpaeaja, no 3 crpaae a6CTpaKTa - Ha cpncxox H eHrJIeCKOM je3HKY. 
fHcePTa~Hja CaAP>KH 25 crpaaa uarapaae nareparype ea 286 6H6JIHOrpa<!>cKHx jeAHHH~a. Y 
PaAY je npaxasaao 133 HyMepHcaHHx rpa<!>H'lKHX npanora Kao H 42 Ta6eJIe. Ileo pan je 
b6pal)eH y TeKCT npouecopy MS Word Hyxopaxea je y TBPAH nOBe3. 

HaCJIOBH norJIaBJba cy CJIeAenH: 

1.	 YOOA 

2.	 Onurre oc06HHe KOWTaHor (xocrnor) CHCTeMa 

3.	 Ilpernea caapexeaax acrpasorsarsa y 06JIaCTH 

4.	 (Anti-Labyrinth) - Anatomically Shaped Latticed Scaffold- aHaTOMCKH npanaroheaa 
cKa<!>OJIAH ((AL)-ASLS) 

5.	 nOTeHl.\HjaJIHe TeXHOJIOrHje sa H3paAY ASLS 

6.	 3aKJbyttaK 

7.	 JIHTepaTYPa 

8.	 npHJIOr 
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9.	 Cnacax cnaxa 

10. Cnacax račena 

11. Ilpervrea cxpaheaaua 

Pan je 06yxBaTHo cnenehe: 

1.	 Hcrpaxcaaarsa nocseheaa aHanH3H MorynHocTH aapaae aHaTOMCKH npanarobenor 
ocreodnnccauaoaor MaTepHjana. 

2.	 Ilpencraezsaa,e HOBor KOH~enTa KOHCTpYK~Hje cKa4>on,l\a, Anatomically Shaped 
LatticedScaffold-anamoucxu npunaeobeu (o6JlUKOeaH) peuiemxacmu cKacjjoJla-ASLS. 

3.	 AHanH3Y H H360p oztroaapajyhax a,l\HTHBHHX TeXHonorHja sa aapaay a~aTOMCKH 

npanarohenax cKa4>OJl,l\a. 

4.	 Hspaay ysopaxa ASLS H3a6paHHMTexHonorHjaMa. 

5.	 AHanH3Y TeXHOnOrHt.lHOCTH ASLS H npHMeHJbHBOCTH AT ya nOMon ,l\e4>HHHcaHe 

xpsrrepajysrcxe MaTpH~e aa npoueay npHMeHJbHBOCTH AT H aspahene nporpaxcxe 
annaxaua]e (KBaHTHTaTHBHor xanxynaropa) aa ozipebaaaa,e creneaa 
npHMeHJbHBOCTH xopaurheaax npoueca, 

6.	 Ilpenopyxe aa pasaoj HOBe AT (RP MalllHHe) Koja 6H ce KopHCTHna sa aapaay 

aHaTOMCKH npanarohenax cKa4>on,l\a. 

7.	 In vivo nHnOT excnepaaerrr Ha eKcnepHMeHTanHHM mHBOTHlbaMa - KYHHnHMa. 

AHanH3Y 6HonOlllKHX H MeXaHHt.lKHX csojcraaa ASLS Kp03 HMnnaHTa~Hjy 

H3pa1)eHHx ASLS (y OKBHpy cnposenenor nHnOT excnepaxeara) y 

excnepnsrearaaae mHBOTHlbe y ~HJbY npoaepe ,l\a nH ASLS nocenyje 6HonOlllKa H 

MeXaHHt.lKa caojcrasa xonrraaor cKa4>on,l\a. 

Ilpao nornaazse npezicraan.a ysoz; y ,l\HCepTa~Hjy. OHO YBO,l\H y očnacr 

6HOHHmelbepHHra ,l\eq,HHH~HjOM nojxosa HHmelbepHHra TKHBa (TE) H CKaq,on,l\a Kao H 

06jallllbelbeM saaxaja CKaq,on,l\a y npouecy onopasxa TpayMaTH30BaHor xourraaor TKHBa. Y 
OKBHpy YBO,l\a ce ,l\aje H xparax OCBpT Ha npočnexe KOjH ce jaarsajy npa H3pa,l\H CKaq,on,l\a, 

MOTHBa~Hjy H npenxer ,l\OKTOpCKe ,l\HCepTa~Hje. 

~pyro norvraazse očyxaara ynosaaaatse ca onurrax oc06HHaMa xourraaor CHCTeMa ya 
nocečaa OCBpT Ha crpyxrypy KOCTH, oCH4>HKa~Hjy KOCTH Kao H npouec pesronenaparea. OBO 

nornaarse ce ,l\aje pa,l\Hnaxurer pasyaeaaisa TeKCTa O,l\ erpaae HeMe,l\H~HHCKHXxaranaua. 

Tpelie nornaaae ,l\OHOCH npez.tleiJ cmQI6Q UCmpQ:HCUBQI6QY o6J1Qcmu. C063HpOM Ha 

MynTH,l\HC~HnnHHapHOCT acrpascaeaisa, npernen crassa acrpaacasaisa je 06yxBaTHO aauie 

06naCTH. 

Ilpaa 06naCT očyxsara acrpaacaaaa.a y 06naCTH HHmelbepHHra xourraaor TKHBa ea 

noce6HHM aK~eHTOM Ha snaxa] naraisa ,l\H3ajHa cxarponaa, Kao H npernen H aHaJlH3Y 

nocrojehax xoauenara ,l\H3ajHa (apxarexrype) CKaq,on,l\a. 
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,llpyra 06J1aCT je aesaaa sa 6HOMaTepHjaJle KOjH ce KopHCTe 3a H3pa~ cKa4>OJl~a H TO 

KaKO MeTaJlHe (aepaarpanaae) TaKO H 6Hopa3rpa~HBe 6HOMaTepHjaJle, lbHXOBe 

KapaKTepHCTHKe, npe~HOCTH, He~OCTaTKe, noxyuraje npaxeae y TE Kao H aHaJlH3Y 

noreauaiana Tj. MorynHocTH npaxeae oaroaapajyhax 6HOMaTepHjaJla y H3pa~H cKa4>OJl~a y 

HHmelbepHHry KOWTaHor TKHBa. 

Tpeha 06J1aCT očyxsara acrpascasaaa aesaaa aa rexaonorale aapaae cKa4>OJl~a 

(KOHBeHQHOHaJlHe H a~HTHBHe· AT) Kao H npe~HOCTH H He~OCTaTKe npaxeae HCTHX. 

CJle~H 'IeTBpTO norotaazse Koje ce cacroja H3 2 ~eJla. Y rrpaox ~eJlY je npencrasrsea 
opHrHHaJlHH ~H3ajH KOHQenT aHaTOMCKH rrpanaroheaor cKa4>OJl~a, aapxjaarna peureisa 

~H3ajHa aHaTOMCKH npanaroheaor cKa4>OJl~a sa nOTKOJleHHQe K}'HHna Kao H annaxauaja 

HCTor. 

y ~pyroM ~eJlY, ~aTa je npenaxaaapaa ananasa HanOHCKO ~e4>opMaQHOHor' crassa y 

ASLS -y, npHMeHOM MeTo~a KOHa'lHHX enexeaara. 

DeTO nornaane npencrasrsa rJlaBHH npenxer acrpasorsaa,a H očyxsara 3 QeJlHHe. 

Jlpsa QeJlHHa noxaa,e H36opOM nOTeHQHjaJlHHx ~HTHBHHX TexHonorHja aa H3pa~ 

Y30paKa ASLS (30 6HonnoTep, ~HpeKTHO JlaCepCKO caareposaa,a MeTaJla· OMLS H 

rexaonoraje TOnJbeH>a MJla30M enexrpoaa- EBM). Ona] zreo oeyxsara ~eTaJbaH npHHQHn paaa, 

KapaKTepHCTHKe MaWHHa H 6HOMaTepHjaJla aa csaxy O~ H3a6paHHX a~HTHBHHX rexaonoraja, 
nojeaaaasao. 

,llpyra uenaaa očyxsara H3pa~ BapHjaHTHHx peurersa KOHCTpyKQHje ASLS ya noxoh 
H3a6paHHx AT. OHa nO'lHlbe H36opOM onrosapajyhax MaTepHjana. Ca CTaHOBHWTa xarepalana, 
sa H3P~ ASLS, xopaurheue cy ~Be xnace xarepajaae: 6Ho-pa3rpa~HB xarepajan • HA H 

THTaHHjyMcKe nerype Ti6Al4V H Ti64, 'IHja je ynorpeča Ben nposepeaa H ozioepeaa 3a xyxaae 

HMnnaHTaTe. 

CJle~H ~e4>HHHcalbe onrosapajyhax napaxerapa H3a6paHHX ~HTHBHHX TeXHonOWKHX 

npoueca aspane Kao H aspana excnepaxearaaaax Y30paKa ASLS ea ~eTaJbHHM onHCOM 

excnepaaenra Tj. TeXHOJlOWKHX npoueca aspaae Y30paKa ASLS [nocrynax npanpexe xonena, 

TeXHonOWKH napaxerpa aspaae ASLS H3a6paHHM AT H nOCTYnaK HaKHa~He očpane] CBaKOM 

O~ H3a6paHHx AT. CBH ~eTaJbH y Be3H ea nparrpeaox MO~eJla aa AT (npezr-npouecapauex 
reosrerpaje xonena), TeXHOJlOWKH napaxerpa CHCTeMa AT Kao H npouec HaKH~He očpaae 

(nocr-npouecaparse) ysopaxa cy H~eHTH4>HKoBaHH y aenocpezmo] KOMyHHKaQHjH ea 

crpysssauaxa H3 načoparopaja H nerona Kao H nyrex aenocpenaor Ha~rJle~alba npoueca 

aspane (r~e ron je TO 6HJlO xoryhe/~03BOJbeHO). 

Tpeha QeJlHHa očyxsara aHanH3Y TeXHonOWKHX nOCTYnaKa aspane ASLS npHMeHOM 

onrosapajyhax ATH ea~pmH: 

1. AHQJlU3Y meXHOJl02U~HOcmuASLS . 

Ka~a je y nararsy reoxerpaja ASLS y aHaJlH3H TeXHOJlOrH'IHOeTH cy pasxarpaaa ~Ba 

KOHCTpyKTHBHa peurersa H TO: 
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•	 Kl- CneQHtPH'lHa sapajatrra reoxerpaje ASLS aaxea.eaa 30 6HonnoTepy paaa 
TeCTHpaH>a H>erOBHX MorynHocTH 063HpOM ~a HHje 6Hno Moryne Ha H>eMy H3pa~HTH 

aapajaary K2, 

• Kž-onurra reoxerpajcxa sapajaara ASLS. 

y ~pyroM ~eny aaanase TeXHOnOrH'lHOCTH paaxarpaae cy 2 spere MaTepHjana H TO: 

•	 6Hopa3rpa~HBH (6HononHMepH (HA)-Ml H nerype Mg-M2), 

•	 6HKOMnaTH6HnHH MeTanH (nerype Ti-M3). 

3a aHanH3Y cy Y3eTe y 063HP 3 aanpen nOMeHYTe rexaonora]e (30 6HonnoTep, OMLS H 

EBM) Koje cy H xopamheae 3a H3pa~y ASLS. 

o	 ,lle(/>UHUCa1-be xpumepujyucxe »uimpuue sa npoueny npU.MeH.lbUBOCmU xopuiubenux 

aaumUBHUX npOU3BOaHUX mexnonozuja sa uspačy uunnanmamnux CK.IlOnOBa 

(CKa(/>O.llaa npe ceeea]. 

Ha KOHKpeTHoM npaxepy aspaae ASLS, y pazty je cnposezteaa ynopeaaa ananasa 

npHMeHJbHBOCTH npoueca aspane H3a6paHHM AT KOpHlIIneH>eM ačcrpaxrao- KBaHTHTaTHBHor 

OQeH>HBaH>a. Ha OCHOBy cneQHtPH'lHOCTH csaxor O~ xopamheaax nocrynaxa ~etPHHHcaHa je 

xpumepujyucxa »uunpuua sa npoueuy npU.MeH.lbUBOCmU H3a6paHHx a~HTHBHHX rexaonora]a 3a 

aspany ozipeheae xnace aHaTOMCKH npanaroheaax cKatPOJl~a. 

3a aspany OBe MaTpHQe cy ~etPHHHcaHe eenusune sa ymephueatee npU.MeH.lbUBOCmU Tn 
H mescune (T), aa CBaKH O~ OBHX npoueca AT, a Ha OCHOBy a6CTpaKTHO-KBaHTHTaTHBHor 

OQeH>HBaH>a H excneprcxe npoueae, oapeheaa H epečnocm (v) CBaKe O~ BenH'lHHa O~ aaaxaja. 

Taxohe je ~etPHHHcaH H ~OMHHaHTHH (enHMHHaTopHH) KoetPHQHjeHT: MozyhHocm uspače ASLS 
KOjH rexaonornjy KO~ Koje je H>erOBa Bpe~HOCT ayzra Ha OCHOBy 5UHapHOz nasuna oueteueatea, 
H36aQYje H3 ~aJber ynopehasarsa . 

o	 ff3paay npoepaucxe annuxauuje [xeanumumamuenu xaneynamop] sa oueny mj. 

oape1juBa1-be cmeneua npU.MeH.lbUBOCmU npoueca Ha OCHOBy xpumepujyucxe 
»uunpuue. 

Ha xpajy, OBaKO ~etPHHHcaHa xparepajyxcxa MaTpHQa 3a OQeHY npHMeHJbHBOCTH AT 

nOCJlY/KHJla je Kao OCHOBa aa aspany T3B. KBaHTHTaTHBHor xanxynaropa aa OQeHY 

npHMeHJbHBOCTH ozrpeheae MeTo~e (a~HTHBHorTeXHonOlIIKor nocryrnca-A'I'Il]. 

Y KaJlKYJlaTOp ce uajnpe yHOCH onrosapajyha case Tj. ~eo KOjH ce aapahyje (y 
KOHKpeTHOM cnyxajy ASLS). 3a H>era ce 3aTHM yaoce oziroaapajyha Tn aapaae ASLS H 3a CBaKH 

O~ H>HX: eenusune sa Ol{eHy npU.MeH.lbUBOCmU očeoeapajyhee Tn, H>HXOBe mescune (saa-raj) T H 

epečnocmu V. CBH OBH ynasaa napaxerpa cy npOMeHJbHBH H saaace O~ KOHKpeTHor cnyxaja. 

KaJlKYJlaTOp aYTOMaTCKH npeacraazsajy cyxapae OQeHe npHMeHJbHBOCTH THX TeXHOJlOlIIKHX 

npoueca aspane ASLS H Ha OCHOBy ~o6HjeHHx Bpe~HOCTH ~aje npenopyxy aajnoronaaje 

rexaonora]e 3a aspany ASLS HJlH CnH'lHHX 6HOtPOpMH. Y CKJla~ aa aanpen ~etPHHHcaHHM 

npacrynox y MaTpHQH aa YTBp}jHBaH>e npHMeHJbHBOCTH Tn H y xanxynaropy je 

eJlHMHHaTopHH KoetPHQHjeHT MorynHocT H3pa~e ASLS. 113J1a3 H3 OBe annaxaua]e 'lHHe yxynae 

OQeHe npHMeHJbHBOCTH KopHlIIneHHX TeXHOJlOlIIKHX nocrynaxa y H3pa~H ASLS H npenopyxa aa 

npHMeHJbHBHjH (KBaJlHTeTHHjH) TeXHOJlOlIIKH nocrynax Me}jy H>HMa. 

o	 Ilpenopyxe sa paseoj HOBe AT (RP »uuuune]
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Ha xpajy oaor nornaazsa, a Ha OCHOBy pesynrara excnepaaeara H aHaJIH3e 

TeXHOJIOrH'IHOCTH aspaheuax KOHCTpyKl.\Hja ASLS Kao H aHaJIH3e npHMeHJbHBOCTH AT AaTe cy 

onpeheae npenopyxe aa pasao] HOBe AT (RP MaWHHe) Koja 6H ce KOpHCTHJIa aa H3paAY 

aHaTOMCKH npanaroheaax cKa4>OJIAa. 

Wecro norJIaSJbe AOHOCH 3aapWHO pa3.MampaHJe pesynmama u 3aKA>ylfaK, HaKOH 

Kora CJIeAH JIHCTa xopaurheae numepamype H npunoe, 

Y npunozy cy AaTH pe3yJITaTH nHJIOT HcnHTHBaH>a CBojCTaBa THTaHHjyMcKe Mpe>KHl.\e 

ASLS y 4>yHKl.\HjH KOWTaHor cKa4>OJIAa Ha MOAeJIypenapaua]e nospene TH6Hje KYHHha. 

Osa] nHJIOTexcnepaaear 06yxBaTHO je aaure pa3JIH'IHTHX acnexara HCTpa>KHBaH>a H 

TO: 

•	 HcnHTHBaH>e aasaaa 4>opMHpaH>a noapeae TH6Hje aa xacaaiy penapauajy 

(npacryn MecTy, ynorpečy HHcTpyMeHaTa H npačopa), 

•	 McnHTHBaH>e aaxaua nocroneparaeae 3aWTHTe onepacaaor MeCTa 

(HM06HJIH3al.\Hja cnOJbaWH>OM 4>HKCal.\HjoM). 

•	 McnHTHBaH>e aaxaaa 4>opMHpaH>a HMnJIaHTaTa oA THTaHHjyMcKe Mpe>KHl.\e 

(ASLS) H MHHepaJIHOr 6HOMaTepHjaJIa noxeuraaor ea KOMnOHeHTaMa KpBH H 

Me3eHXHMCKHM heJIHjaMa MaCHor TKHBa. 

•	 McnHTHBaH>e aAXe3HBHOCTH H OCTeKOHAYKTHBHOCTH ASLS nOCJIe 8 aenersa oA 

HMnJIaHTal.\Hje. 

•	 McnHTHBaH>e creneaa ocrereaor npoueca Y npacycrsy THTaHHjyMcKe Mpe>KHl.\e 

(ASLS). 

Y oxsapy nHJIOT excnepaaeara je Ha npOKCHMaJIHOM AeJIy AHja4>H3e TH6Hje KyHHha 

4>opMHpaH Ae4>eKaT AHMeH3Hja BehHX OA AHMeH3Hja ASLS KOjH enana Y Ae4>eKTe KpHTH'IHe 

BeJIH'IHHe KOA KYHHha. 3aTHM je MnJIaHTHpaH aHaTOMCKH npanarohea cKa4>OJIA Tj. ASLS 

aanpasrsea MeTOAOM EBM H DMLS). Kao MaTepHjaJIH sa nonyrsasaa.e cKa4>OJIAa xopaurheaa 

cy 6HoMaTepHjaJI (8io-Oss) H aYTOJIOrHH 6HOJIOWKH AOAal.\H (KOMnOHeHTe KpBH H Me3eHXHMCKe 

henaje xacsor TKHBa). 

Pe3YJITaTH oaor excnepaxeara (paaaorpaćcxa HaJIa3H Kao H XHCTOJIOWKa aHaJIH3a 

HMnJIaHTaTa HOKOJIHOr TKHBa KOCTH) nOKa3aJIH cy Aa HMa ocreorenese y nonpysjy yayrap H 

OKO cKa4>OJIAa. 

Ha xpajy je nara je nucma CIlUKa, mosena H nucma cKpaheHuqa. 

Ha OCHoBy npernena AOKTopcKe AHCepTal.\Hje H aHaJIH3e nOCTHrHYTHX peaynrara, 

'IJIaHOBH KOMHcHje xoacraryjy caenehe: 

•	 nOAHeTH pazt Y nornynocra onrosapa TeMH npaxsaheaoj OAcrpaae Hacraaao-aayxaor 
Beha MaWHHCKor 4>aKyJITeTa y Haury, 

•	 KaHAHAaT je pe3yJITaTHMa Ao6HjeHHM y pazty noxasao Aa noceny]e norpečaa 3HaH>a H3 

06JIaCTH aAHTHBHHX TeXHOJIOrHja Kao H H>HXOBe HMnJIeMeHTal.\Hje y peurasarsy 

npaKTH'IHHX np06JIeMa. 
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•	 KaH,I:\H,I:\aT je noxasao H3Y3eTHO BHCOK HHBO caMOCTaJlHOCTH, KpeaTHBHOCTH H 

CHCTeMaTH'IHOCTH y HCTpa>KHBalbHMa H HCnOJbHO cnoc06HOCT ananase Ha}"lHHX snaaa 
H3 aaaare 06JlaCTH y3 opHrHHaJlHOCT y OCMHWJbaBalbY H xpeaparsy onpeheuax 
Ha}"lHHX H CTP}"lHHX peureisa. 

•	 Cnpoaeaeno acrpaxcaeaa,e je Kao jenaa 0,1:\ KOHKpeTHHX pesynrara ,l:\aJlO aspaheae 
ysopxe ASLS npHMeHOM pa3J1H'IHTHX AT H ,l:\eTaJbHY aHaJlH3Y TeXHOJlOWKHX nocrynaxa 

napane CJlH'IHHX <}>OPMH ea je,l:\He crpane a ea ,l:\pyre lbHXOBHM KopHwoelbeM y 

6HOMe,l:\Hl.{HHCKHM HCTpa>KHBalbHMa oxoryhena je nposepa 6HOJlOWKHX H MeXaHH'IKHX 

csojcraaa ASLS Kao H npoaepa caxor xouuerrra ,l:\H3ajHa ASLS C acnexra HMnJlaHTa~Hje 

in vivo. 

•	 Je,l:\aH 0,1:\ pesynrara acrpaxoraaa,a je ,l:\e<}>H'HHcalbe KpHTepHjyMcKe MaTpHl.{e aa oueay 

npHMeHJbHBOCTH AT y napazia cKa<}>OJl,l:\a KOWTaHor TKHBa Kao H aspaaa xamcynaropa 
sa oueay npHMeHJbHBOCTH npoueca KOjH Mory 6HTH npHMelbeHH H aa y~ope,l:\He 

ananase Tn CJlH'IHHX <}>OPMH nocrojehaa H 6YJ\YOHM AT MelbalbeM ozirosapajyhax 
napaxerapa. 

•	 Ha oCHOBy pesynrara excnepaaeara H aaanase TeXHOJlOrH'IHOCTH ASLS H 

npHMeHJbHBOCTH AT aa lbHXOBy H3paJ\Y y pany cy aare H nperropyxe aa pasaoj HOBe AT 
(RP MaWHHe) Koja 6H ce KOpHCTHJla aa H3paJ\Y aHaTOMCKH npanaroheuax CKa<}>OJl,l:\a. 

•	 Cnposeaeaa nHJlOT excnepaaenr y KOMe cy HcnHTHBaHa caojcraaa THTaHHjyMcKe 

Mpe>KHl.{e ASLS y <}>yHKl.{HjH KOllJTaHOr CKa<}>OJl,l:\a Ha MO,l:\eJlY penapauaje noapeae 

TH6Hje KyHHoa noxasao je ,l:\a HMa ocreoreuese y nonpyxjy yayrap H OKO CKa<}>OJl,l:\a. 

Pe3YJlTaTH acrpascaaaa.a noxasyjy ,l:\a ce noxohy aHaTOMCKH npanaroheaor CKa<}>OJlAa, 

aspabenor AT, MO>Ke HanpaBHTH Ha,l:\OKHa,l:\a KOllJTaHOr TKHBa y caryaunjaxa xaaa ce 

perenepaua]a KOCTH He 6H noronana 360r BeJlH'IHHe rpayxe. Ha osa] Ha'lHH orsapa ce 

npocrop aa ,l:\aJba 6HOMe,l:\H~HHCKa ncrpaxoraarsa 0,1:\ KojHX ce oxexyje ,l:\a ,l:\OBeJ\Y ,1:\0 

peurersa aa ynanpeheise onopasxa OllJTeOeHOr IiJlH neziocrajyher KOllJTaHOr TKHBa. 

•	 Cnposeneno acrpascaaaa,e HMa urapa aaaxa] KOjH ce ornezta y TOMe WTO ce ,l:\06HjeHH 

pe3YJlTaTH Mory npHMeHHTH H HCKOpHCTHTH Y paasojy ,l:\pyrHx nOTnopHHX MaTpHl.{a sa 

KOllJTaHO, ana H MeKa TKHBa, Kao H aa pasao] 6YJ\YOHX HMnJlaHTaHTHHX CKJlOnOBa 

<}>HKcaTopa H eH,I:\OnpOTe3a H CJlO>KeHHX CJl060,l:\HHX <}>OPMH 30 peurerxa. 

•	 Pe3YJlTaTH acrpascaaaa,a Mory no,l\je,l:\HaKO 6HTH KOpHCHH KaKO npoassohaxaaa RP 

MallJHHa, KOHCTpyKTopHMa cKa<}>OJl,l:\a, oproneaaxa TaKO H nauujerrraxa Tj. ,l:\OnpHHeTH 

IbHXOBOM 6p>KeM H KBaJlHTeTHHjeM onopasxy. 

•	 Pe3YJlTaTH acrpasoraaaa HMajy H BCJlHKH crenen OnllJTOCTH y cerxetrry napane 

pa3J1H'IHTHX THnOBa aHaTOMCKH npanarohemrx CKa<}>OJl,l:\a, HMnJlaHTaTa H <}>HKcaTopa 

noxohy AT, TaKO ,l:\a ce pesynrara acrpaxoraarsa Mory ycneumo npHMeHHTH H y 

,l:\pyrHM 06JlaCTHMa. 

•	 Y ,l:\HCepTal.{HjH je ,l:\aT H npsa Ha}"lHO-CHCTeMaTH'IaH, ,l:\eTaJbaH H cseočyxaaran npernen 

aKTyeJlHHX xonuenara KOHCTpyKl.{Hje CKa<}>OJl,l:\a, 6HOMaTepHjaJla Kao H npOH3BO,l:\HHX 

npoueca sa lbHXOBy H3paJ\Y KOjH je narmcan Ha cpnCKOM je3HKy H KOjH MO>Ke 6HTH 

KopHCTaH HapO'lHTO 6YJ\YOHM KOHCTpyKTopHMa CKa<}>OJl,l:\a. 

•	 Paa je TeXHH'IKH KBaJlHTeTHO ypahea H 'IHTKO nanacaa, Te osscryhaaa ,l:\06po npaheise 
H3J10>KeHOr cazipscaja H ,l:\OCTHrHyTHXpesyrrrara acrpasoraan,a. 
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Ha OCHOBy csera nartpezt H3JJO)l{eHOr, l:fJJaHOBH KOMHcHje csrarpajy tla normera t\OKTopCKa 

t\HcepTaI..\Hja npencraan.a Y Hayl:fHOM norneny OpHrHHaJJaH H apezian zionpanoc y 06JJaCTH 

npaxeae at\HTHBHHX TeXHOJJOrHja y H3pat\H aHaTOMCKH npunaroheuux cxaoonna H CJJHl:fHI1X 

6HO<pOpMH. 

I1Majytll1 y BHt\y axrye.nuocr očpahene np06J1eMaTI1Ke H OCTBapeHe nay-me pesynrare 
KaHt\Ht\aTa, KOMHcHja ca 3at\OBOJbCTBOM npeanaxce HaCTaBHo-Hayl:fHOM sehy MaWHHCKor 

<paKyJJTeTa y HHWy tla pazi KaHt\Ht\aTa Mp JeJJeHe P. MHJJOBaHOBl1n, t\HnJJ. Maw. HH)I{., nozt 

Ha3HBOM: 

"nPHMEHA A~HTHBHHX TEXHOJIOrHJA y H3PA~H AHATOMCKH nPHJIArO'DEHHX 
CKA<I>OJI~A 3A PEKOHCTPYK~HJY KOlIITAHOr TKHBA" 

npHXBaTH Kao t\OKTOpCKy t\I1CepTaI..\Hjy H tla KaHt\I1t\aTa n030Be Ha ycneny Ot\6paHy. 

Y HHWy H Kparyjenuy 

HOBeM6pa 2013. ronnne 

qJIAHOBH KOMHCHJE 

penosu« npodiecop MaWIfHCKor lj>aKynTeTay Hmuy 

(~a~'l:Z=~H H rexnonornje) 

tIP MHJJOpat\ MHTKoBHn 

pet\OIJHH nporpecop Met\Hl\HHcKOr lj>aKynTeTa y HHWy, 
t\onHCHH 'lnaH CAHY 

(yaca nay-ura očnacr Xnpyprnja ca partron xapypr-njosr
Op onenu]a H rpayaaronornja] 

tIP Heaazi I'pyjosuh 

penonnn rtporpecop etJaKynTeTa HH)f{elhepCKHX nayxa y 
Kparyjeauy 

tIP Maonpar MaHHn 

penonaa nporpecop Maunnrcxor lj>aKynTeTay HHWy 

[yaca rray-ma očnacr TIPOH3BOt\HH CHCTeMH H rcxnonoraic) 


