YHusep3utet y Kparyjesuy
daKkynTeT UHKeHepCKUX HayKa

KHUTTA NMPEAMETA AOKTOPCKUX AKAZLEMCKUX
CTYAUIA
MALIMHCKO UHXEHEPCTBO
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CapgpiKaj
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Hay4Ho idogpyuyje: MTPUMEHEHA MEXAHUKA

Hasue npeamerta: MeTtoa KOHaUHUX enemeHTa — 2

HactaBHUK unm HactasHuum: Xuskosuh M. Mupocnas

Cratyc npegmeta: M360pHM npeameT cTyamjckor nporpama

bpoj ECNb: 15

Ycnos: Hema

LUusb npegmeTa

[a Ha jacaH 1 pa3ym/b1B HauyMH NpeHece NoNasHULMMaA HajcaBpeMeHWja 3Hatba U AocTurHyha y obnactu anHeapHe
aHanNM3e KOHCTPYKLMja NPUMEHOM METOAE KOHAYHMX eNeMeHaTa, Koja Mory MpUMeHNBaATH Y UCTPAXKMBAYKOM paay
Kao Uy peluaBary NPaKTUYHUX Npobaema.

Ucxopa npeamerta

O6y4yeHU NoNasHULM 33 UCTPAXKMBAYKN M NPAKTUYAH pas y 061acTn nMHeapHe aHanM3e KOHCTPYKUUja NpMmeHoOM
MeToAe KOHauyHMX enemeHaTa. OBM CTpyYHballM MOry CBOja 3Hatba NPUMEHUTU Y BUPOMMA N MHCTUTYTUMA KOju ce
6aBe npopavyyHMMa M ONTUMM3ALMjOM KOHCTPYKUMjA, Kao M Yy Hay4yHO-UCTPa*KMBaukMm nabopatopujama
YHUBEp3UTETa Koje ce 6aBe NpUMeEHEHUM UCTPAXKMBatbMMA.

Capp:kaj npeameTta

Teopujcka Hacmasa

BapujaumMoHe meToge y MexaHuuu aedbopmabunHux Tena (NPUHLMN BUPTYaNHOr paga, NPUHUMN MUHMMYMa
noTeHUMjanHe eHepruje, XMOpUAHU BapujauMoHn NpuHUMnK). MpubanKHaA pellerba BapwujauMoHUX Npobiema
(meTon, TEMMHCKMX oOcTaTaka, Puuos metod..) M Metos KOHauHux enemeHata (MKE). ®opmynauuja
nsonapametapckux KE (M3onapameTtapcke ¢dyHKUMje, NOTEHUMjaNHA eHepruja, KMHEMATCKM FPAHWYHW YCIO0BM,
BE/INKM CUCTEMU NINHEAPHUX jeAHaunHa). CTPpyKTypa noaaTaKka u xujepapxuja y MKE. OnwTu 3axtesm y MKE (ycnosu
KOHBepreHuuje, MHBapMjaHTHOCT, UCOTPONHOCT). CTPYKTYpHU enemeHTH (3, 2[], paBHO CTatbe HarnoHa, PaBHO CTarbe
aebopmanmja u ocHocMMeTpUYHM). MNpeTnocTaBKke Kog naova M sbycku. MosesnBake wWTanosa M rpega. Onwre
cnperHyTe jegHavmHe. OnwTe jeaHAYMHe KpeTama-Gopmynaumja jegHaunHa KE 1 HbMXOBO pellaBakbe.
lpakmuyHa Hacmasa

YnosHaBake ca pagom rpaduykor npe M nocT npouecopa (nporpamcku naket MAK-G). MNMpumepn peluasarba
NPaKTUYHUX Npobiema KOHCTPyKuMja nomohy passujeHor nporpama (nporpamckm naket PAK-S), Kopuwherem
KOHauyHUX enemeHata: wran, 2-D, 3-D, sbycKa, rpeaa.

Mpenopy4yeHa nutepartypa:

[1] M. Kojuh, P. Cnasrkosuh, M. *uskosuh. H. Tpyjosunh, Memod kKoHauyHux eaemeHama |, MallMHCKK parynTeT y
Kparyjesuy, Kparyjesau, 1998.

[2] K. . Bathe, Finite element procedures, Prentice Hall, New Jersey, 1996.

[3] O. C. Zienkiewicz, R. L. Taylor, The finite element method, Volume 1: The basic, Butterworth Heinemann, 2000.

bpojyacoBa aKTUBHe HacTaBe | Teopwujcka HacTasa: 75 ‘ MpaKTn4Ha HacTasa: 75

MeTtopae nssohera HactaBse
Teopwnjcka n npakTMYHA HAcTaBa:

OueHa 3Hamwa (MakcumanHu 6poj noeHa 100)
Mpe3eHTauMja NpPojeKTa U YCMEHU UCnnT




Hasus npegmeta: Teopuja TAaHKO3UAHUX KOHCTPYKLUMja

HactaBHUK nnm HactasHuum: MunosaHosuh . Bragumup

Cratyc npeamerta: M360pHKM NpeameT cTyamnjcKor nporpama

Bpoj ECMNB: 15

YcnoB: Hema

Uum npeameta
Un/b npegmeTa je ga Ha jacaH M pa3yM/bMB HAYMH YMO3HA CTyAEeHTe Ca TEOPMjCKMM OCHOBamMa U HYMEPUYKUM
MeToZaMa Koje ce KopUcTe y CaBpPeMeHOj NpakcK y 061acT aHanmse 1 onTMMmnsaLmje TaHKO3UAHUX KOHCTPYKUM]a.

Ucxop npeamerta
O6yueHun nosnasHuum he 6UTN y moryhHoCTM Aa ce 6aBe HayYHO UCTPAXKMBAYKUM PagoM y MHCTUTYTMMA, Pa3BOjHUM
LEHTPMMA Kao 1y Bupomnma BaroHcKe, ayToMmobu/ICcKe, aBUO MHAYCTPUjE U CA.

CapgpiKaj npegmeta

Teopujcka Hacmasa

BpcTe TaHKO3MAHWX KOHCTPYKMja, OCHOBHE Teopujcke nocTaBKke. [obosbliaHK KM30MNapamMeTapCKM KOHAYHU
enemeHTn Jbycke. KOHauyHM eNeMeHTU JbyCKe Ca MELIOBUTOM MHTEPNOsaLLNMjoOM, CEeNIEKTUBHOM U peayKoBaHOM
nHTerpauunjom. KoHauyHM enemeHTH JsbycKe ca WecT cTeneHn cnoboge no ysopy. MobosbllaHM TPOYraoHU KOHaYHM
enemMeHTU Jbycke. KOHaYHU enemeHTH JbyCKe U3BedeHn AUPEeKTHOM METO40M.

OcHoBe MpopayyHa TaHKO3MAHUX HOCaya W3/0XKEHUX cnoxeHom onTtepehemny. MobosbwaHn M30MapameTapcKu
rpeaHn KoHayHu enemeHT. CyneprpegHn KOHAYyHW enemeHT. pefHM KOHaAuYHWU efneMeHT M3BeAeH AUPEKTHOM
meTogom. KoHayHU enemeHT nyyHe rpege. KoHauHu enemeHT ueBu. CTabUAHOCT M M3BUjatbe, reOMETpPUjCcKa
HeNMHeapHOoCT.

lpakmu4yHa Hacmasa

YnosHaBare ca MKE codTBepMMma 3a aHaIN3y TaHKO3UAHUX KOHCTpYKUMja. Moaenmparbe 1 MKE aHanmsza. M3paga
npojekara. Npunpema 3a Nnucarbe HayyHor paja.

Mpenopy4yeHa autepartypa:

[1] M. Kojuh, P. Cnaskosuh, M. }uskosuh. H. Ipyjosuh, Memod koHauHux enemeHama |, MaluvHCKKN dakynTeTy
Kparyjesuy, Kparyjesau, 1998.

[2] K. ). Bathe, Finite element procedures, Prentice Hall, Pearson Education, Inc., New Jersey, 2014. ISBN 978-0-
9790049-5-7

[3] H. Xajaun, Teopmja NnOoBpLUIMHCKUX HOCa4va, HayyHa Krura, MpaheBuHcku dakyntet, beorpaa, 1989.

[4] Y. C. Fung, E.E. Sechler, Thin-Shell Structures, Theory, Experiment and Design, Prentice Hall, Inc., New
Jersey, 1974., ISBN 0-13-918193-8

[5] C. TumoweHKo, C. BojHoBcKM-Kpurep, Teopuja nnoya u sbycku, NpaheBuHcKa Krbura, beorpaga, 1962.

bpojyacoBa aKTMBHe HacTaBe: ‘ Teopwujcka HacTasa: 75 ‘ MpaKTnyHa HacTaea: 75

MeTtope nssohera HactaBe

MpepaBatba, BeXbe, CaMoCTanHM UCTPaXKMBAYKM paj, U KOHcynTaumje. HactaBa ce nssoay KOMOGMHOBAHO.
Ha npepasarbmma ce u3lnarke TEOPUjCKU Ae0 rpagvsa WUIYCTPOBAH KapaKTEPUCTUYHUM Npumepuma vy
UM/by NaKLer pasymeBara rpagmea. Kpo3 npakTUYHy HacTaBy CTyAeHT ce obyyaBajy 3a pas u ynotpeby
codTBEPA 33 aHaNM3Y TAHKO3UAHWUX KOHCTPYKUMja. Kpo3 CTyAnjcKM MUCTpaxkMBaydku pad, npoydasajyhu
npenopy4vyeHy Hay4YHO-CTPYYHY M OCTaNy AnMTepaTypy, CTYAEHT CaMOCTaNHO npoayb/byje rpaamnso. Y3 pag
Ca HAaCTaBHMKOM CTyAEHT ce ocnocobsbaBa 3a CaMOCTa/IHO NMCakbe Hay4YHOT paja.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
McnuT ce nonaxke Ha ocHOBY ypaheHor 1 oa6patbeHOr NPOjeKTHOT 3a4aTKa. KBanuTeT npojekta aoHocK 60
604083, a HheroBa oabpaHa U NpeseHTaLMja Koja MHTErpu1LLIE U YCMEHU Aeo ucnuta goHocu 40 6oa08a.




Hasue npegmerta: NMnaactnuHo gedpopmucare y obpagm mertana

HactaBHUK nnm HactasHuum: AyHuh Jb. Bnagumunp

Cratyc npeamerta: M360pHKM NpeameT cTyamnjcKor nporpama

Bpoj ECMNB: 15

Ycnos: MeTog, KOHayHUX enemeHarta 1

Uum npeameta
Ll,W'b npegmeTa je Aa Nosa3HUKe yno3Ha Cca OCHOBHOM TeOpVIjOM TEPMO-eNACTO-NNACTUYHOCTU METasla U APYrnux
N\aTepMjana, M Ca KOHCTUTYTUBHUM penau,MjaN\a Yy 06/1aCcT1 NNaCTUYHOCTU U TEPMONNACTUYHOCTU.

Ucxop npeamerta

O6yHEHM nonasHunumn he ctehu 3Hama HeonxoaHa 3a pelwaBakbe TEPMO-e1aCTO-NNACTUHHUX np06neN\a KOjVI ce
jaB/bajy y MHXKEHEPCKOj Npakcu U HayyHom pagy. Mory aa ce 6aBe nNpopadyyHOM M Mogennparem MaacTUYHor
,u,ed)oprv\mcaH:a MmeTaJia Kao U O,D,pef)VIBal-bEM MaTepMjaIIHVIX napameTapa.

CapgpiKaj npegmeta

Teopujcka Hacmasa

Besa HanoH-gedopmaumja M oapehumBatbe KapaKTEPUCTMKA oOjadarba. YC/0B Teuyerba MaTepwujana. Teopwja
NAACTUYHOCTU. KOHCTUTYTMBHE penauuvje y 061acTM MNAACTUYHOCTM M TepMOnaacTMYHOCTM. KoHauyHe enacTo-
nnactuyHe pedopmaumje, npumeHa noraputamcke gedopmauuje. Mpuctynn y mogennparby NAacTUYHOr
noHawaka MaTtepujana. Kpuee ojayarba. AHu3oTponuja. LUuKanyHo onTepeheme. YTuuaj TemnepaType Ha
NAACTUYHOCT MeTana. Tepmo-mexaHU4YKa cnpera. PelwaBarbe CNperHyTMx Tepmo-mexaHUYKux npobnema.
OpapehuBarbe MaTepujanHUX NapameTapa TEPMO-NAACTUYHUX MOAENa.

lpakmuyHa Hacmasa

YnosHaBare ca moryhHOCTUMa Moennparba, TEPMO-e/1acTo NAACTUYHON NOHallakba MaTepujana.

Mpenopy4yeHa nutepartypa

[1] M. Kojuh, P. Cnasrkosuh, M. }uskosuh. H. Tpyjosunh, Memod kKoHauyHux esemeHama |, MallMHCKK parynTeT y
Kparyjesuy, Kparyjesau, 1998.

[2] Handbook od Numerical Analysis, Volume IV, North Holland, 1998.

[3] M. Kojic, K. J. Bathe, Inelastic analysis of solid and structures, Springer, 2005.

[4] E. N. Dvorkin, M. B. Goldschmit, Nonlinear Continua, Springer, 2006.

bpojyacoBa aKTMBHe HacTaBe: ‘ Teopwujcka HacTasa: 75 MpaKTnyHa HacTaea: 75

Metoae nssoherwa HactaBse
Teopwujcka HacTaBa
MpaKTMYHa HacTaBa, ynotpeba copTBepa 3a MoAeNNPatbe TEXHOIOLWKMX onepaLmja.

OueHa 3Hakba (MakcMmanHu 6poj noeHa 100)
Mpe3eHTaLKja NPOjeKTa N YCMEHWU UCMINT.




Ha3sue npegmeta: MeTog KOHaUHUX eleMeHaTa — HanpeaHa aHaau3a

HacraBHUK nnm HactasHuum: Xuskosmuh M. Mupocnas

Cratyc npeamerta: M360pHKM NpeameT cTyamnjcKor nporpama

Bpoj ECNB: 15

Ycnos: Hema

Lum npegmerta: [la Ha jacaH v pasyM/bMB HAUMH NpeHece NoIa3HUMLMMA HajcaBpeMeHMja 3Haka U foCcTurHyha y
06/1acT cTaTMUKe U AMHAMUYKE, TEOMETPUjCKM U MaTepujasHO He/lMHeapHe aHa/M3e KOHCTPYKUMja NpUMeHOM
MeToAe KOHaYyHUX efleMeHaTa, Koja Mory NpuMeruBaTH Y UCTPAXKMBAYKOM pPagy Kao M y pellaBakby NPaKTUYHMX
npobaema.

Ucxop npeameta: ObyyeHN NONA3HULM 33 UCTPAKMBAYKM U MPAKTUYAH pag y 06/1acTU CTaTUUKE M AMHAMUUKe,
reoMeTPUjCKM MU MaTepUjasHO HEAMHEeapHe aHann3e KOHCTPYKLMja NPUMMEHOM METoAe KOHAYHWUX enemeHaTta. OBu
CTPy4YHbally MOry CBOja 3Hatba NPUMEHUTM Yy BUPOMMA M MHCTUTYTUMA, KAao M Y HAyYHO-UCTPArKMBAUYKMM
nabopatopujama yHuBep3uTeTa Koje ce HaBe pelaBarbeM HeNMHeapHUX CTAaTUUYKUX U AUMHAMWUYKUX npobnema
KOHCTPYKLMja KOjU YK/byUyjy MaTepujaiHy U reOMETPUjCKY HEIMHEAPHOCT U KOHTAKTHe npobieme.

CapgpiKaj npegmeta

Teopujcka Hacmasa: Knacudukauumja wupoko KopuwheHnx MKE nporpama (nMHeapHUM W HeAWHeapHw,
CTaLMOHAPHM M HecTauuoHapHU npobiemn, CTPYKTYPHO Mogennparbe M CMMyfaumja TEXHONOLWKMX npoLleca) u
OCHOBHa NpaBua 3a kKxoB n3bop. PewaBate guHaMUUYKNX Npobaema nomohy MKE. UMNANMLUTHU M €KCNAULNTHU
HauMH pellaBatba jegHauyMHa KpeTawa. MoganHa aHanusa, PewaBatbe HennHeapHux npobsiema (ocHose
reoMeTpujcke M MaTepujasiHe HEeNMHEaApPHOCTU U HUXOBO YK/byuMBarbe Y MPUHLUN BUPTYaASHUX NOMEpPaHa,
nsBohere TaHreHTHe MaTpuue KpyTocTu, HbyTH-PancoHoB wutepaTuBHM meTod). KpuTuuHa cuna v rybutak
cTabunHoctn — OjnepoBa popmynaumja. PeliaBatbe KOHTaKTHUX Npobaema. HennHeapHu matepujanm (NNacTUUHM
N XMNepenacTuyHu).

lpakmu4yHa Hacmaea: OppehuBatbe rpaaujeHTa aedopmaumje M3 3a4aTor Nosba NOMeparba, NPUMEHOM

Jakobujese matpuue. PauyHare nesor u gecHor Kowwujesor gedopmaumnoHor TeH3opa. OgpehumBarbe rnaBHuUx

npaBala W rMaBHUX BpeaHOCTM AedopmaumoHux TeH3opa. OgpehrBarbe CMMETPUYHUX TEH30pA M3AYKera U

OpPTOrOHa/IHOI TeH30pa poTauuje. PauyyHarbe [puH-flarpaH)KeoBor U A/smaHcujeBor TeH3opa aedopmauuije.

TpaHcdopmucare Kowwujesor y [lMuona-Knpxodos TeH3op HanoHa M 0OpPHyTO. JegHOCTAaBHWM Npumepu U3

reomeTpujcke HeNMHeapHOCTU (ToTasHa U KopurosaHa JlarpaH»KeoBa dopmynaumja). JegHOCTaBHU NpUMepU 13

M30TPONHE NAACTUYHOCTU MeTana. MNpumepn pellaBarba C/IOXKEHUX 3aJaTaka M3 reoMeTpujcke U maTepujanHo

He/IMHeapHe aHanu3e KOHCTPyKuMja NpumMeHom nporpamckor naketa PAK, kopuctehmn nobosbliaHe KoHayHe

e/leMeHTe 3a He/InHeapHy aHanusy: 2-D, 3-D, /bycKke u rpege.

MpenopyuyeHa nutepaTtypa

[1] M. ¥Kuskosuh, HeauHeapHa aHanusa KoHecmpykyuja, MawmnHckn dakyateT y Kparyjesuy, Kparyjesau, 2006.

[2] M. Kojic, K. J. Bathe, Inelastic analysis of solid and structures, Springer, 2005.

[3] K. . Bathe, Finite element procedures, Prentice Hall, New Jersey, 1996.

[4] Handbook od Numerical Analysis, Volume IV, North Holland, 1998.

[5] E. N. Dvorkin, M. B. Goldschmit, Nonlinear Continua, Springer, 2006.

[6] M. Kojuh, P. Cnaskosuh, M. }uskosuh. H. Ipyjosuh, Memod kKoHauyHux enemeHama |, MalunmHcKn dakyaTeT y
Kparyjesuy, Kparyjesau, 1998.

bpojyacoBa aKTuBHe HacTaBse: | Teopwujcka HacTasa: 75 MpakTnyHa HacTasa: 75

Metoae nssoherwa Hactase: Teopujcka M NPaKTUYHA

OueHa 3Hamwa (MakcumanHu 6poj noeHa 100): MpeseHTaumja NPoOjeKTa M YCMEHMW UCIUT




HasuB npegmerta: AuHamumnKka BucKosHor onympga

HactaBHUK unm HactaBHuum: Casuh P. ChoboaaH

Cratyc npeamerta: M360pHKM NpeameT cTyamnjcKor nporpama

Bpoj ECNB: 15

YcnoB: Hema

Uum npeameta

[a ce cTeKHy noTpebHa TeopujcKa M NpaKTUYHa 3HaHa Koja ce oaHoce Ha deHoMeHe CTpyjatba BUCKO3HOT dynaa.
CTyLeHTV OOKTOPCKMX cTyanja Tpeba ga ce ynosHajy ca ogrosapajyhum mateMaTUUKMM MOAeNMMa pasmaTpaHux
cnyqajesa CNOXeHUX CprjaI-ba, Kao M Ca HanpeaHUM TEXHUKaMa U MeTO4aMa HUXOBUX pellaBakba.

Ucxop npeamerta

Ncxop npeameTa je CyWTUHCKO NO3HaBakbe 3aKoHa CTpyjatba BUCKO3HOT Gpaynaa M ocnocob/beHoCT KaHaMaaTa 3a
pagy ob6aacTv npumeHe MaTeMATUYKUX MOLENA M HanpeaHUX TEXHMKa pellaBatba Npobaema M3 061acTm cTpyjarba
BMCKo3HOr daynaa. CTedeHa onwTa 3Hakba omoryhaBajy KaHanAaTMMa ycrnex y UCTPaXKMBaYKOM M Hay4yHOM paay y
OBOj Hay4YHOj AUCUMMNANHW.

CapgpiKaj npegmeta

Teopujcka Hacmasa

HanomeHe o dnynamma, HyTHOBCKM U HEHYTHOBCKM Gayman. OnwTe jeaHauMHe KpeTarba HenpekunaHe cpeamHe.
TeH30p HanoHa, CMMEeTPUYHOCT TeEH30pPa HAaNoHa y Gaynay. KOHCTUTYTUBHE jegHauYMHe.

TauHa 1 NpubAMKHA pellerba jeAHauYMHa KpeTarba daynaa. MeToaa KOHauYHMX pas/nka.

OVNHAMWYKM M TEPMOAMHAMUYKN FPAHUYHN CNoj — aedrHMUMja U OCHOBHE jeaHauvmHe.

TypbyneHTHO cTpyjatbe daymaa.

lpakmu4Ha Hacmasa
e CeMMHapPCKM pag ca KOHKPETHUM Npobaemom.
e [lpoy4yaBarbe Hay4YHUX pagoBa M3 06/1acTM AMHAMUKE BUCKO3HOT Gpaynaa.
e Pag ca copTBEpMMAa 3a pellaBatbe ANdepeHUNjaNHUX jeHAaUYNHA KpeTara dayunaa.

Mpenopy4yeHa nutepartypa

1. O6posuh, b., MNetposuh, P., Casuh, C., IMHaMMKa BUCKO3HOT baynaa-BuLLM Kypc, PakynTeT UHKerepCcKux
HayKa y Kparyjesuy, Kparyjesau, 2015.

2. 06posuh, b., JuHamuka daymaa — nsabpaHa nornassba, MawmnHckm pakynteT y Kparyjesuy, Kparyjesau, 1998.

3. 0O6posuh, b., Netposuh, P., MexaHuKka ¢aymaa — suwwn kKypc, YHusepsutet y Kparyjesry, MawmHcKku darynTet
Kpasbeso, Kpasbeso, 2008.

. Wendt, John F., Computational Fluid Dynamics, Springer Berlin Heidelberg, 2009.

5. Anderson, J. D. Jr., Hypersonic and high temperature gas dynamics, McGraw-Hill Book Company, New York,

Tokyo, Toronto, 1989.

bpoj yacoBa aKTMBHEe HacCTaBe: ‘ Teopwujcka HacTasa: 75 ’ MpakTnyHa HacTaea: 75

Metoae ussohera HacTase
MpepaBakba, MHTEPAKTMBHA HacTaBa M CaMOCTa/IHM paj,

OueHa 3Hara (MakcumanHu 6poj noeHa 100)
MpeseHTaunja n oabpaHa cemmnHapckor paga: 60 noeHa
Ycmenu ncenut: 40 noeHa




Hasus npegmerta: NpopayyHcKa MexaHUKa A0Ma U 3amopa

HactaBHUK nau HactasHuum: Josnumh P. loppaHa

Cratyc npegmerta: M360pHM npeameT CTyAMjCKOr nporpama

Bpoj ECMB: 15

Ycnos: Hema

LUunm npegmeta

LUum Kypca je ma ce ctygeHTn ocnocobe Aa npumersyjy OCHOBHE NMpUHUMME MmexaHuKe owTehera Kao U meTtoge 3amopa
maTepujana y OKBUPY AM3ajHa CTPYKTYPHUX KOMMOHEHTU. YBOAE Ce NpopayvyHCKe MeToh0/10rMje 3a MaTepujanHa owTehekba,
oM M 3amop. Y OKBUpPY Kypca 6uhe npeseHTUpaHM OCHOBHM MPUHLMNU MEXaHWKEe KOHTUHYyMa Yy HaroHCKOj aHanausu
CTPYKTYPHUX KOMMOHEHTU Ca UHULMjANHUM NpcanHama. Takohe, 6uhe npoyyaBaHW NPUHLMMIM IMHEAPHO eNacTUYHE, enacTo-
NAACTUYHE MeXaHWKe 0Ma, NporpecMBHor 3amopHor owTehera. CtyaeHT he 6UTK O0CNOCO6/bEHN Aa NPUMEHE pa3nuuTe
mMeToZe aHanm3e 3amopa. CTPYKTypHa aHanu3a npobnema M3 mexaHuWke foma M 3amopa buhe cnposoheHa Kopuwherbem
co¢pTBepa: PAK, ANSYS 1 NASGRO.

Ucxop npeameTa

MprvmeHa pasnMymMTUX MeToaa 3a aHan3y 3amopa n owTtehera CTPYKTYPHUX KOMMNOHEHTU U310XKEHUX 3aMOpPHOM onTepeherby.
Cnposoherbe aHanM3e IoMa M 3amMopa 3a PasInunTe MaTepujasHe U CTPYKTYPHE KOMMNOHEeHTe Kopuwherem oarosapajyhmx
copTBEpPCKMX anaTa.

MpoueHa npeocTanor Beka owTeheHNX MHKEeHEPCKUX CTPYKTYpa NPUMEHOM NPOpPaYyHCKMX metoga nonyt: FEM (CtaHgapaHe
MeToZe KOHauyHuUxX enemeHaTta), X-FEM (MpolimpeHe meToae KOHaYHUX enemeHaTa) U EFG (beampeskHa meToae).

Capgp:kaj npeameTa

Teopujcka Hacmasa

Mpuctyn ausajHa Ha ocHoBy MexaHuKke noma, KpT m nnactmyaH nom. HanoHcKka aHanv3a y OKOAMHKM npcaunHe, daktop
WHTeH3MTeTa HanoHa (SIF), Be3a nsmehy K u rnobanHux matepujanHux csojctasa, MpuHumMn cynepnosuuuje, Besa nsmehy K u
G. Enacto-nnactnyHa mexaHuKa 1oma: 1aacTMYHOCT y OKOIMHM BpXa npcaunHe, MNMpukas pasanuntux mogena, CTOD, J-uHterpan,
J-EDI nnterpan; MewosuTtn 061mK noma.

MpopayvyHcKa mexaHuKa noma: Yeoa, Hymepuuke metoge, TpaauumoHanHe metoe y NpopavyHCKOj mexaHuum noma, AmsajH
mperke, CuHrynapHu enemeHt, XFEM metoga, EFG metoga. AHanmsa 3amopa: Yeog, Mctopuja passoja,OCHOBHM KOHUENT,
CrpaTerujay gusajHy CTPYKTYPHUX KOMMNOHEHTM U3N0XKEHMX 3aMOpHOM onTepehery, MaKkpo/MUKPO acnekT, 3aMopHa aHanu3a,
Mpeasuharbe 3aMOpPHOT BeKa.

AHanusa 3amopa- HanoHcku npuctyn: S-N KpuBa, rpaHuua usapx/mbmocTu, Kopekunonu daktopu, HanoHcku npuctyn y
npoLeHn npeocTanor Beka. AHanusa 3amopa- Jedpopmaumonn npuctyn: JepopmaLMoHn NpucTyn y NPoLEHM BEKa Tpajatba,
MaTepujanHu ogrosop Ha LMKAMYHO onTepehetbe, EdekaT cpearber HanoHa. 3aKoHM 3aMOPHOT pacTa NpPc/MHe:YBoa, 3amMmopH#U
pacT npcavHe, 3aKOHM 3amopHor pacta, Edekart 3atBapwa npcauHe, Mpar 3amopa, lpomeH/buBM HUBOM onTepehersa,
Cumynaumja 3amOpHOr pacTa NPCAnHe, BULLE-OCHU 3amop;

lpakmu4Ha Hacmasa

YBog y codptBepcke anate nonyt: PAK, ANSYS, NASGRO

[eMoHCcTpaumja HaNnoHCKe aHaM3e CTPYKTYPHUX e/leMeHaTa ca NPCIMHOM Kopuwherem codTeepa. JemMoHcTpaumja aHanmnse
3amopa CTPYKTYPHWUX KOMMNOHEHTU NpuMeHom codTBepa

Mpenopy4yeHa nutepartypa

1. Sedmak A., Application of fracture mechanics to the structural integrity, (in Serbian), Faculty of Mechanical Engineering,
University Belgrade, Serbia, 2003

2. T.L. Anderson, Fracture mechanics: fundamentals and applications, 3rd ed., CRC Press, 2005

3. E. E. Gdoutos Fracture mechanics: an introduction, 2 edition, illustrated, Springer, 2005

4. Sumarac D., Kraj¢inovi¢ D., Osnovi mehanike loma, Nauéna knjiga, Beograd, 1990

5. Suresh S; Fatigue of Materials, Cambridge Univ. Press,2nd ed.,

6. Jovici¢ G., Zivkovi¢ M., Vulovic S.,Proracunska mehanika loma,(skripta),Masinski fakultet, Kragujevac, 2005

7. CodtBepcka ynytctea: PAK, ANSYS, NASGRO.

Bpoj yacoBa aKTMBHe HacTaBe: | Teopwujcka HacTaea: 75 MpakTnyHa HacTasa: 75

MeTtoge ussohera HacTase
Mpenasarba, MHTEPAKTUBHA HaCTaBa M CaMOCTaNHM pag,

OueHa 3Hara (MakcumanHu 6poj noeHa 100)
Mpe3eHTaumja u ogbpaHa ceMmnHapcKkor paga: 50 noeHa
Ycmenn nenut: 50 noeHa
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Hasus npegmera: MexaHuKa KOMNO3UTHUX U HOBUX Ma'repujana

HacraBHUK unm HactasHuuum: lopaaHa M. borgaHosuh, AnekcaHaap b. Pagakosuh

CraTtyc npeamerta: M360pHM NpeameT CTYAMjCKOr nporpama

Bbpoj ECNb: 15

Ycnos: Hema

LUwumb npegmerta

Unmb npegmeta je Aa CTYAEHTM NPOWMPE U CTEKHY HOBa Ca3Hatba M3 MEXaHWKe KOMMNO3WUTHUX U HOBUX maTepujana,
OAHOCHO Ja ycrocTaBe Be3y uamehy CTpyKType 1 cBojcTaBa matepujana. CtyaeHTn Tpeba umajy notpebHU HMBO 3HaHa O
noHalaky maTepujana Npu Aenosaky crosbrber ontepehetrba, Kao U NPY PasIMYMTUM NpoLLeCHMa NPUMapHe npepage
M HakHagHe obpase, wro he um omoryhuth ga npasmaHo nsabepy ogrosapajyhu matepujan.

Ucxop npegmeTa

MNMocne caBnagaHor nporpama M3 OBOr npeamerta cTyaeHTM he mohuM ycnewHo Aa ce yK/byye Yy MNPaKTUYHU U
Hay4YHOMUCTParkMBauku pas. OBa MynTMANCLMNANMHAPHA HAayKa omoryhaBa CcTuLarbe NPUMEH/bUBMX U MPAKTUYHUX 3HAHbA
0 MaTepujanmMma Ca aHM3O0TPOMHUM KapPaKTEPUCTMKAM M NpeacTaB/ba HEOMNXOAHY OCHOBY 33 HM3 APYrUX HayYHUX
AucumnanHa.

CappiKaj npegmera

Teopujcka Hacmasa:

JdedvHuumMja, KapaKTepUCTMKE M KnacMduKaumja KOmMosuTa M HOBUX MaTtepujana. MuKpomexaHudyke ocobuHe
Komnosnta. MaKpomexaHMyke o0cobuHe KomMno3uTa M JaMumHaTa. OCHOBHM OAHOCM HamnoHa W aedopmaumje
aHM30TPONHUX MaTepujana. MNoHaware KOMNO3MTa NPU PasaIUYIUTUM BUAOBUMA Hanpesamwa. OTNOPHOCT NoaMMmepHor
B/IaKHMMa OjayaHor maTtepujana. OTNOPHOCT NaMmUHaTa.

Mpernes OCHOBHMX 3Hakba BE3aHMX 33 pPasMaTpPaHe KOMMO3WUTe Kao WTo cy: AeduHuuja, rpaha, KOMMOHEHTe,
KnacuduKaLmja KOMNosuTa yonwTe, nocTynum gobujara n obaactn npumeHe. OCHOBE MeXaHWKE KOMMO3MTa OjadyaHmx
KOHTUHYA/IHUM BJIaKHMMaA: KOMMOHEHTe Hanpesaka M gedopmaumje, enacTMyHe KapaKTePUCTUKE, MUKPOMEXaHWKa
KOMMNO3MTa — CBOjCTBA JlaMMHe Kao ¢QyHKUMje CBOjcTaBa Ojavarba M mMaTpuue M TpaHchopmauuje Hanpesarbe-
agedopmaumja nammHe; OCHOBe Teopuje NamuHauumje — TpaHchopmaumje Hanpesarbe-gepopmaupja namuHaTa U
MaKpomexaHnyKe ocobmnHe namuHara. Mponaraymja Tanaca y aHU30TPOMNHUM CpeanHama.

TexHuKe u3page M rpaha Komnosmta. MexaHUYKO MOHaWake jeAHOAMPEKLMOHOr C0ja NPU PasINYUTUM BUAOBMMA
Hanpe3akba. MeToae UcnMTUBakba M KapakTepusalmje KomnosuTa.

lpakmuy4Ha Hacmasa:

AKTUBHO npahere M Kopuwhere MNPUMMAPHUX HayYHUX M3BOPA M cUcTeMaTu3auumja nogaTaka. Opra-HusoBarbe U
cnposohere eKCNepUMeHTaIHUX UCMUTUBAA. Mpunpema 3a N1carbe Hay4yHor paja.

MpenopyuyeHa AuTepaTtypa

1. Gibson, R.F., "Principles of Composite Material Mechanics," McGraw-Hill Int., New York, 1994,

2. Tsai S.W, Hahn H.T, Introduction to Composite materials, Technomic Pub., 1980.

3. Nayfeh, A.H., Wave Propagation in Layered Anisotropic Media with Application to Composites, Elsevier, 1995.
4. Philips, L.N., Design with Advanced Composite materials, The Design Council, London, 1989.

5. Powell, P.C., Engineering with Fibre-Polymer Laminates, Chapman & Hall, London, 1994,

bpoj yacoBa aKTMBHe HacTaBe: | Teopwujcka HacTasa: 75 MpaKTnyHa HacTaea: 75

Mertoae ussohera HacTtase

MpenaBarba, CAMOCTaHU CTYAMJCKO UCTPaXKMBAYKM paj, U KOHcyaTaumje. Npenasatba ce n3soae KOM6MHOBaHO. Ha
npeAaBarbMMa Ce U3axKe TeOPUjCKMN Ae0 rPaamnBa UAYCTPOBaH KapaKTEPUCTUHHUM NPUMEPUMA Y Uniby NaKLier
pasymeBatba rpaamea. Kpos CTyAMjCKU UCTPaXKMBAYKM pad, CTYAEHT npoydyasajyhu npenopyyeHy HayuHO-CTPYYHY U
ocTany anTepaTypy, CaMocTanHo npoaybbyje rpa-aMBo ca npesaBakba. Y3 pas ca HaCTaBHUKOM CTYAEHT ce
ocnocob/baBa 3a CaMOCTa/IHO MMCakbe HaydHOr paga. Y OKBUPY CTYAMJCKOT UCTPaXKMBaYKor paga nssoje ce
eKcrnepumMmeHTanHa UCNUTUBakbA.

OueHa 3Hara (MaKkcumanHm 6poj noeHa 100)
McnuT ce nonarke Ha ocHoBy ypaheHor U oa6parbeHOor NpojeKTHor paga. KeanuTeT npojekta aoHocu o 60 604083, a
Herosa ogbpaHa 1 NpeseHTauuja, Koja UHTerp1Le n yCMeHU Aeo ucnuta, aoHocu ao 40 6opos.a.
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Hasus npegmeta: Mogennpare AUHAMUUKUX CTPYKTYPa

HacraBHMK nnm HactasHMum: N'opaaHa M. boraaHosuh

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMNB: 15

Ycnos: Hema

LUwmb npeamerta

LUn/s osor npeameTa je fa CTYAEHTU MPOLUMPE M CTEKHY HOBA Ca3Haka U3 MOAEeNnnparba TEXHUYKUX CUCTEME Y
OVNHAMWYKMM YCNOBMMA, O4HOCHO Aa ycrnocTase Be3y namely CTpyKType 1 cBojcTaBa MaTepujana. CtyaeHTn Tpeba
MMajy noTpebHM HMBO 3HaHbA O MOHAlAky MaTepujana Npu AenoBakby AMHAMUYKOr ontepeherba, Kao M npu
pPasnnMYUTMM TaNacHUM npouecuma, wto he um omoryhutu aa npaBuAHO NpenBuae NOHalake maTtepujana y
TaKBUM YCNOBUMA.

Ucxop npeamerta

Mocne caBnagaHor nporpama M3 OBOr npeameTa cTyaeHTM he mohu ycnewHo ga ce yKk/byde y MPaKTUYHU U
Hay4YHOMCTpaXKMBaykn pag. OBa MynTUANCUMNINMHAPHA Hayka omoryhaBa cTMUatbe NPUMEH/BUBMX U MPaKTUYHUX
3Hakba 0 AMHAMWYKOM OA3MBY, LUTO NpeacTaB/ba HEONXOAHY OCHOBY 33 HU3 APYrUX HAYYHUX AUCLUNAMHA.

Caap:kaj npegmeta

Teopujcka Hacmasa

YBOZA Y KOMMjyTepCKO MoAenvparbe AMHMUYKUX CTPYKTypa. MeToge CMCTEMCKOr MOAENvparba MHKEeHEePCKMUX
cuctema v aHanoruvje. NMpumepun aHaIMTUYKON MOAENMpPatba M aHanusa y GpekBEHTHOM JOMEHY, Kao U CNeKTpaHa
aHanusa. Mogenuparbe OCUMNATOPHMX NPOLECa Y YBPCTUM Teanma, GpayuamMma, akyCTUYKUM, eNeKTPUYHUM U
eNeKTPOMarHeTHMM cuctemmma. Mogenuparbe CNperHyTMx cuctema Kopuwherem maTeMaTUuKo-GUINUKMX
NPUHLMMNA U aHanorwja.

MpakmuyHa Hacmasa :

AkTMBHO npaherbe U Kopuwhere NPUMAPHUX HAy4YHUX M3BOPA WM CUCTEMATU3AUMja MPUKYM/bEHWX MOAATaKa.
PauyHcke 1 cumynaumoHe Bexbe Ha nepcoHanHom padyHapy (MATLAB, Simulink) y3 opraHnsoBate 1 cnposohere
eKcnepuMeHTaHMX UCNUTUBakbA. JIMHEeapU3aLLMja M aHaNM3a IMHeapM30BaHUX Npobaema. Mpunpema 3a nucare
Hay4Hor paga.

MpenopyuyeHa nutepartypa
1. Mwuauh C., KOHTUHYanHM cMcTeMM ayTOMaTCKOr ynpaBs/batba Hayka, beorpaa, 1993.
2. Ljung, L. and Glad, T., Modelling of Dynamic Systems, Prentice Hall, 1994.
3. Ogata, K., Modern Control Engineering, Prentice Hall, New Jersy, 1997.
4. Ramin S. Esfandiari, Bei Lu, Modeling and Analysis of Dynamic Systems, Second Edition, Taylor&Francis

Group, 2014.
5. Lennart Ljung, System Identification: Theory for the User (2nd Edition), Prentice Hall, 1999.
bpoj yacoBa aKTMBHe HacTage: ‘ Teopwujcka HacTasa: 75 | MpakTnyHa HacTasa: 75

MeToae nssohera HacTaBe

MpenaBakba, CAaMOCTaIHU CTYANjCKO UCTPAXKMBAYKM pPag, U KOHcynTauuje. MpeaaBakba ce M3BoAe KOMbMHOBAHO. Ha
npeaaBatbMMa Ce M3/1aKke TEOPUjCKM [4eo rpafmBa WAYCTPOBAH KAapPAKTEPUCTUYHUM NPUMEPUMA Y LM/bY NaKLuer
pasymeBarba rpagunea. Kpos cTyamjckm UCTpaskMBaYKM pag, CTy4eHT npoyyasajyhu npenopyyeHy HayYHO-CTPYYHY U
oCTany NuTepaTtypy, CaMoCTasHO npoaybsbyje rpagveo ca npefaBakba. Y3 paj ca HACTaBHMKOM CTYAEHT ce
ocrnocob/baBa 3a CaMOCTa/IHO MUCakbe HAy4YHOr pafa. Y OKBUPY CTYAMJCKOr UCTPa)KMBAYKOr pafa M3BoAe ce
eKCnepuMeHTaHa U HYMepUYKa UcnnTmnearba y nabopaTtopunjama.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
McnuT ce nonaxke Ha ocHOBY ypaheHor 1 oabparbeHor NpojeKkTHor paaa. KeannteT npojekta aoHocu ao 60 boaos.a,
a berosa oabpaHa 1 npeseHTaumja, Koja MHTerpuLle 1 yCMeHu aeo ncnuta, goHocu ao 40 6oa08Ba.
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Hasus npegmeta: HymepuuKe metoge y reoTeXHUUKOM UHMKEHEPCTBY

HactaBHUK uam HactaBHUUm: [paraH Pakuh

CraTtyc npegmeTa: MI360pHM NpeameT CTyamnjcKor nporpama

Bpoj ECMB: 15

YcnoB: Hema

Uum npegmerta

Un/b npeameTa je ga ynosHa CTyAeHTE Ca KOHCTUTYTMBHUM MOZENMMA 33 OMNUCUMBAHbe MEXaHWYKOr MOHalama
pas3ninumTux BpcTa Taa. Kypc Tpeba ga ob6es3bean pasymeBarbe NPUHLUMMNA HYMEPUYKOT MOAENNPatba reOTEXHUYKUX
KOHCTpyKUMja. CTyaeHTM Tpeba Aa pa3Bujy NPaKTUYHO 3Hake Yy pady ca Nporpammma 3a HYMEPUYKO Moaenpare
Yy reoTeXHNYKOM UHXKEeHEePCTBY.

Ucxop npegmera

HaKoH ycnewHor 3aBpllieTka moayna, ctyaeHT he mohu aa onuvuwe OCHOBHE KapaKTepucTuKe Hajuyewhe KopuwheHmx
MoZena noHawaka Taa. Pazymehe npesHOCTM M OrpaHMuYera pPasiMUMTUX MOZena MoHawawa Taa M ogabupa
oarosapajyhux napametapa Tna. buhe ocnocobs/beH 3a npumeHy MKE y aHanusm WMPOKOr CMEKTPa reoTeXHUUYKUX
npobaema, Kao WTO Cy PasnynTK cydajeBu GyHAMparba U aHaanse Hacuna (nyTeBu, HacyTe BpaHe u CANYHO).

CapgpiKaj npegmerta

Teopujcka Hacmasa

YBog4, TeopujckM pazmaTparba, GU3NYKM U aHAUTUYKN Mogenu. EnacTuyHmn moaenu - HaumH NoHallarba T1a, NPUpaLLTaj
HanoHa W npupawTaj gedopmaumje, APEHMPAHU U HeAPEHMPaHU TPOOCHWU TeCT, Mepere enacTMYHWX napamerapa,
epomeTap, UH-CUTY Meperba, aHU30TPOMMja, CEKaHTHA U TeaHreHTHa KPyTOCT, NpegHOCTU M HeJocTaun enacTU4HMX
mogaena. Enacto-nnactmuHn mogenn noHawama taa: Tresca mogen, von Mises mogen, Mohr-Coulomb mogen, Drucker-
Prager mogen, Hoek-Brown mopen, mogenn ca ojayarbem, enacTMyHuW MapameTpu, MOBPLU Teyerba, 3aKOH Teyekba,
efnacTo-nnacTmyHa maTpuua, napametapu mogena. Cam-Clay mogen (mogen ranHe), U3oTponHa KOHcoNMAauUMja, IMHKja
KPUTUYHOr CTakba, NapameTpu mogena, ApeHWpaHu TecT HOPMASHO KOHCOAWAOBaHEe [/INMHEe, HeApeHUpaHu TecT
HOPMaNHO KOHCONMAOBAHE TNHE, eNacTUYHWM MapameTpu, NOBPLI Teyea, 3aKOH Teyeka, 3aKOH Ojayarba, enacro-
niacTMYHa maTpuua. Mytara HanoHa, onTepehere Temesba, CTabUAHOCT KOCKMHa, 2] HaNOHCKK npocTop, 3/ HAaNnOHCKK
MpoCTOp, NPUMEPU NyTarbe HAMOHA, MOPHM NpUTMCaK. MeToga KoHauyHux enemeHaTta (MKE), ocHoBHuM npuHumnu MKE,
maTemaTtuyke ocHose MKE, uBopoBu, enemeHTH 1 MHTepnonaunoHe GyHKLMje, TPUHLUN BUPTYaaHOr MOMepakba, pag,.
CmydujcKku ucmpaxuea4ku pao

AKTMBHO npahetbe M Kopuwhere NPMMapHUMX HAyYHUX M3BOPA M cUCTeMaTM3auMja nogaTtaka. OpraHM3oBare U
cnposoherbe ekcnepumMmeHTaaHUX UCNUTMBaHbA. Mpunpema 3a Nucakbe Hay4yHor paja.

MpenopyuyeHa nutepaTtypa

1. Sam Helwany, Applied Soil Mechanics with ABAQUS Applications, John Wiley & Sons, New Jersey., 2007, ISBN:
978-0-471-79107-2.

2. Chandrakant S. Desai, J.T. Christian, Numerical Methods in Geotechnical Engineering, McGraw-Hill Inc. 1977,
ISBN-13: 978-0070165427.

3. Alexander M. Puzrin, Constitutive Modelling in Geomechanics, Springer 2012, ISBN 978-3-642-27394-0.

4. M. Makcumosuh: MexaHuka Tnha, ATM krura beorpag, 2014.

5. P. Obpagosuh, H. HajgaHoBuh: MexaHWKa T/a y UHXeHepcKoj npakcu, Pyaapcku nHctutyT, beorpaa, 1999.

bpojyacoBa aKTMBHe HacTaBe: Teopwujcka HacTasa: 75 MpakTnyHa HacTasa: 75

Metoge nssohera Hactase

MpepaBarba, CAMOCTA/IHN CTYAMjCKO UCTPAXKMBAUYKM paj, M KOHCynTauuje. Hactasa ce usBoam KombuHoBaHo. Ha
npeaaBatby CE M3/aXKe TEOPMUjCKU LEO0 rPagmvBa WMAYCTPOBAH KAPAKTEPUCTUYHUM NPUMEPMMA Y Uu/by NakKluer
pasymeBarba rpagmea. Kpos cTyamjcku UCTpaXkKMBaAYKM pag, npoy4dasajyhu npenopyyeHy HayYHOCTPYYHY M OCTany
NnTepaTtypy, CTyAeHT camocCTanHo npoaybsbyje rpaavso. Y3 pad ca HacTaBHMKOM CTYAEHT ce ocnocobsbaBa 3a
CaMOCTa/IHO NUCakbe Hay4YHor paja.

OueHa 3Hama (MakcumanHm 6poj noeHa 100) UcnuT ce nonake Ha ocHoBY ypaheHor u oabparbeHor NPojeKkTHor
paga. KBanutet npojekta aoHocn 60 60408Ba, a erosa oabpaHa M NpeseHTalmMja, Koja UHTErpuLLIe N YCMEHU Ae0
ucnuta, soHocu 40 6oa08Ba.
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Hasus npegmeta: KOHCTUTYTMBHO MOAenupare UHXKekepCcKUX matepujana - 2

HactasHukK: AyHuh Jb. Bragumunp

CraTtyc npegmeTa: M360pHM NpeameT cTyaujcKor nporpama

Bbpoj ECMNB: 15

Ycnos: lNonoxeH npegmet KoHayHn enemeHnTn 1

Uusb npeamerta

Uusb npeameta je obydaBarbe MoOMa3HUKa 3a Kopuwherbe HanmpegHUX TEOPUJCKUX M MPaKTUUYHMX acnekata
KOHCTUTYTUBHOI MOAENMpatba MaTtepujana Kpo3 pasBoj, MMNAeMeHTauujy u BepuduKauujy anroputma 3a
WHKeHbepCcKe maTtepujane.

Ucxop npeamerta

MonasHuum he 6MTM oCnocob/beHM 3a: pasymeBarbe HanpeaHOr KOHCTUTYTMBHOI Mogenunparba MaTepujana,
MoenIMparbe KOHKPETHUX HanpegHUX WHXKerepckux npobnema ogabupom opgrosapajyher KOHCTUTYTUBHOT
Mofena, pasymeBatbe HameHe, ¢yHKUMje U OrpaHu4Yerba KOHCTUTYTMBHOI MOZeNupakba, UMMAeMeHTauunjy
KOHCTUTYMBHOTr modena y MKE codteep, BepuduMKaLmjy KOHCTUTYTUBHOr MOJenNa U Herose MmniemeHTauuje,
3anaxarbe K/by4YHUX KOHCTUTYTUBHUX GEHOMEHA N3 eKCNepPUMEHTATHUX UCNNTUBAHbA U ONMUCUBAHE KOHCTUTYTUBHOT
mMmozena, pasmeBatba U INCKYTOBakba Ny6ANKOBaHe nTepaType y 061aCTU KOHCTUTYTUBHOT MOoAeNnpatba

CapgpiKaj npegmerta
Teopujcka Hacmasa

YBOJA, Y KOHCTUTYTUBHO MOAENMpPatbe, penalnja MexaHMUYKOr NoHalaba U MUPKOCTPYKTYpe maTepujana. OCHOBHe
je4HaYNHE MexaHUKe KOHTMHYYMa U TEPMOANHAMMKeE UBPCTUX Tena. Knacndukaumja og3mea maTepumjana — OCHOBHe
KapaKtepuctnuke. EnactnyHoct. BuckoenactuyHoct. [nactnyHoct. Tepmo-nnactnmyHoct. Matepujanm  ca
owTteherem. MaTtepujanu ca ceojcTBom Nnamhera 061mKa. CnperHyTn npobaemu.

anKmU‘*IHG Hacmasa

Pag, y TabopaTopujn 3a UHKerbepckn copteep. MMmnaemeHTaumja KOHCTUTYTUBHUMX mogena Yy MKE codtsepe no
cuctemy: Teopmja-nceyaokoa-FORTRAN Koa — BepudmrKaumja. Ha noyeTky HactaBe npakTnyHo Kopuwherse MKE
copTBEpa paaM oBNafaBarba HUXOBUM Kopulwherem. CTyaeHTM Tpeba Aa AeMOHCTpUpajy cnocobHocT
UMNNemeHTaumje ogroBapajyher KOHCTUTYTMBHON MOZeNa U Aa U3BpLle BepUPUKaLMjy UMNNeMeHTaumje.

Nnteparypa

[1] NpepaBatrba u Bexbe - benewke — Bnagnmnp AyHuh

[2] Finite element procedures — KJ Bathe, 2016

[3] Simo, J.C. and Hughes, T.J.R. (1998): “Computational Inelasticity”, Springer Verlag, New York, Inc.

[3] J Bonet and RD Wood. Cambridge, Nonlinear continuum mechanics for finite element analysis. University Press,
1997.

[5] PAK User, Theory, Example Manual

[6] Bnagnmup AyHuh: Pa3Boj U MmnaemeHTaumja TePMO-MEXAaHUYKOr KOHCTUTYTUBHOI MOZesia 3@ HYMePUYKY

aHa/M3y NoHalwaka MaTepujana ca cBojcTBom Nnamhera 06/1MKa, 4OKTOPCKa aAncepTaumja, PakynTeT UHKEHEPCKUX
HayKa, 2015.

bpojyacoBa aKTMUBHe HacTaBse: ‘ Teopwujcka HacTasa: 75 MpakTn4Ha HacTasa: 75

Metoge nssohera Hactase
MpepnaBatba, NPAKTUYHK Pag M KOHCyATaumje.

OueHa 3Hara (MakcumanHu 6poj noeHa 100)
McnuT ce nonake Ha ocHoBy ypaheHor M oabpatbeHOr NpojekTHOr 3a4aTka. OueHa npojekTa goHocu 60 6oa08Ba, a
tberosa oabpaHa 1 NpeseHTaumja, Koja yK/bydyje U yCMeHu 4eo ucnuta, goHocu 40 6oa0Ba.
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HayuHo Gogpyuyje: TPUMEHEHA UHOOPMATUKA U PAYYHAPCKO
WUHIKEHEPCTBO

Hasue npegmeta: KomnjyTepcku nogpiaHa ontummsaumja

HacraBHUK unm HactasHuum: HeHapg A. pyjosuh

Cratyc npeameta: M360pHM NpeameT CTyAMjCKOr Nporpama

Bpoj ECNB: 15

Ycnos: MonoxeH npeamet Mporpamcku jeanum

LUum npegmeta

YnosHaBakbe CTyaeHaTa ca npobnemmma onTMmmsaumje, UXOBOM GOPMYNALMOM, aHANMUTUYKUM WU
NPOPAYyHCKMM anaTMMa 3a pelaBakbe OBMX Npobnema, M MPUMMEHOM ONTUMM3ALMjE Y PaA3HUM
obnactuma. Ocnocobsbasarbe CTygeHaTa Aa ONTUMU3Yjy peasnHe cucTeme.

Ucxop npeamerta

Ob6yyeHM NONasHMUM 33 UCTPAXKMBAYKM W MNPaAKTUYaH pag, y 00/1acTU UHXKUHbEPCKe onTumMu3auluje.
MNoceayjy 3Hate 0 TEXHMKAMa ONTMMU3aUMje, aHATUTUYKMM U NMPOPAYYHCKUM anatnma. Umajy passujeH
KPUTUYKN CTaB O ONTUMAJIHOCTU noctojehux pewewa U cnocobHOCT uaeHTudMKaumje notpeba 3a
onTummsaumjom. Mory camocTasiHoO MPUMEHUTU aNTOPUTME Yy pa3Bojy codpTeepa U NpUMeHnTH noctojeha
codpTBEpPCKA pelleHa 3a ONTMMN30BaHEe AN3ajHa U GYHKLMOHANHOCTU peanHnx cuctema.

Cappxaj npegmera

Teopujcka Hacmasa

YBog y onTumusaumjy (uayctpaumja Ha npobnemmma u3 npakce). HennHeapHa ontumwmsauumja 6es
orpaHuyerba (PyHKUMje ca jeAHOM MPOMEH/BMBOM: OCOBMHE M ONTUMANHOCT, METOAM eNUMMHaLMje
pervoHa, NOJIMHOMHe anpoKkcMmaumje, tbyTHOB meToz 1 meToz ceunue). HeanHeapHa ontummusaumja 6es
orpaHuyerba (GyHKUMje ca BULLE NPOMEH/BUBMUX: OCOOMHE, KPUTEPUjYM ONTUMANHOCTU; METOAU ANPEKTHE
npetpare; rpagnjeHTHU metoam: Kowmnjes n HbyTHOB meToA,; KOHYroBaHU rpagmjeHTHU MeTod, U KBasu-
HbyTHOB meTon). JIMHeapHa onNTMMM3aLMja ca OrpaHuMyerMma. HenvHeapHa onTMmmsaumja ca
orpaHuMyersMMa  (KpUTepujym onTMManHoct, JlarpaHeoBu MHOXMOUM, KyH-TakepoBu YCI0BM,
reHepanuMcaHu peayKkoBaHW rpaanjeHTHU metoa). CTOXacTMYKM MeToam (CToxacTMyka npeTpara,
FEHETUYKM aNrOPUTMK, TEHETUYKO MpPOrpamuparbe, AWCKPETHU MeTogMu, Teopuja wurpe). Mpumepu
NPUMEHe Yy NPaKcK (TEXHUYKN CUCTEMM, EKONOLLKU CUCTEMU, MOCTIOBHU CUCTEMM).

lpakmu4yHa Hacmasa

YnosHaBate ca MoryhHoCTUMa OMTUMM3AUMOHMX MeToaa, Npobnemu HenrMHeapHe WM CTOXACTUYKe
onTUMM3aLMje U UMMJIEMEHTauuja Ha padyHapy. lpojekaT n3 obsiacTm HennMHeapHe U CTOXaCTUYKe
onTumusauumje.

NMpenopy4yeHa nutepaTypa
1. C. Onpuuosuh, OnTnumunsaumja cuctema. NpahesmHckn pakyntet, beorpaa, 1992
2. Mitsuo G., Runwei C.: Genetic Algorithms and Engineering Optimization (Engineering Design and
Automation), Wiley-Interscience, 1999
3. Snyman J. A.: Practical Mathematical Optimization : An Introduction to Basic Optimization Theory
and Classical and New Gradient-Based Algorithms (Applied Optimization), Springer, 2005

bpojyacoBa aKTMBHe HacTage: ‘ MNpepasarba: 75 ‘ MpakTnyHa HacTasa: 75

MeTope nssohera Hactase
Teopwujcka u MNpaKTnyHa HacTaBa

OueHa 3Haka (MakcumanHu 6poj noeHa 100)
NcnuT ce nonaxke npegajom v npeseHTaumnjom npojekta. o 60 6oa08a HOCK NpojeKaT, a kerosa
npeseHTaLnja Koja MHTErpULLIE U yCMeHU Aeo ucnuta Hocu o 40 6opos.a
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Hasue npepgmerta: Mpumer-eHa eNekKTpomarHeTmka — ogabpaHa nornassba

HactaBHUK UM HacTaBHULM:

Cratyc npeamerta: M360pHKM NpeameT cTyamnjcKor nporpama

Bpoj ECNB: 15

YcnoB: Hema

Uum npeameta

CTMLI,aI-be I'IOTpeﬁHMX TeopMjCI-(MX N NPaKTUYHUX 3HAHbA U3 obnactu npuMmerbeHe eNeKTpomarHeTuke. Yno3sHaBake
Ca O,EI,FOBapajthIM MaTEMATUYKUM MO4ENTMMA PA3MATPAHUX ENEKTPOMATHETCKUX I'Ip06ﬂeM3, Kao 1 Ca meTodaMa 3a
HUXOBO pellaBake.

Ucxop npeamerta

Mo 3aBpLlIETKY paga Ha OBOM MpeaAMETY, CTYAEHTU OOKTOPCKUX cTyauja he goctuhu notpebaH HMBO 3Harba Aa ce
baBe NUCTPaXXUBAYKUM pagomy obnactu dHA/INTUYKE, HYMEPUYKE U NPUMEHEHE

€/IEKTPOMarHeTunKke.

CapgpiKaj npegmeta

Teopujcka Hacmasa

OnwTN NOjMOBM O eNeKTPOMarHeTcKom nosby. OnwTe jegHauYMHe U Teopeme eNnekTPOMarHeTCcKor noJba.
AHannTUUYKe M NpUBAMKHE MeToae 3a pellaBatbe eNeKTPOCTaTUYKMX npobnema, Kao u npobnema
BPEMEHCKM KOHCTaHTHOT MarHeTHOr NnoJba.

Cnopo NPOMeH/bUBO ENEKTPOMArHETHO Nosbe. MNpocTnparbe enekTpoMarHeTHUX Tanaca no

BOAOBMMA. EnekTpomarHeTcko 3payere.

lMpakmu4yHa Hacmasa

MpojeKaT ca NPaKTUYHUM M KOHKPETHUM Npobiemom.

Mpenopy4yeHa nutepartypa
1. CypyTtKa, J., EnektpomarHeTunka, pahesuHcka Kibura, beorpag, 1971.
2. MNonoswuh, b., EnektpomarHeTuKa, NpaheBnHcKa Krbura, beorpaga, 1981.
3. M. Sadiku, M., Numerical Techniques in Electromagnetics, CRC Press 2001.
4. Garg, R., Analytical and Computational Methods in Electromagnetics, Artech House, 2008.

bpoj 4acoBa aKTMBHe HacTaBe: ‘ Teopwujcka HacTaBa: 75 MpakTnyHa HacTasa: 75

Metoae ussohera HacTase
MpepnaBakba, MHTEPAKTMBHA HAacTaBa M CaMOCTa/IHM paj,

OueHa 3Harwa (MakcumanHu 6poj noeHa 100)
Mpe3eHTaunja u oabpaHa cemmnHapckor paaa: 60 noeHa
Ycmenun ncnut: 40 noeHa
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Hasus npegmerta: PauyHapcKa MHTENUreHUMja Y MHXKEeHEePCTBY

HactaBHUK nnm HactasHuuu: PaHkosuh M. BecHa

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMB: 15

Ycnos: Hema

LUwmb npeamerta

Un/b Kypca je ynosHaBambe CTyAeHaTa ca Teopujama M TeXHWKama padvyHapcke uHTenureHumje. lNpoyyasajy ce
HEeYPOHCKe MpeXe, reHeTCKM anroputmmn, ¢pasm cuctemm, XubpuaHu cucTemm.

CTvuarbe 3Hakba M UCKYCTBA O MOryhHOCTMMa NMpMMeHe TeXHWKA padyHapCKe MHTeNuUreHuuje y moaenunparby
pPasNYUTUX CUTEMA, NPEeANKLN|U, ONTUMMU3ALN)U.

Ucxop npeamerta

Mo 3aBplweTKy paja Ha oBom npeameTy, KaHauaatu he osnagatm obnacTuma payvyyHapcke WHTenureHumje
(BewwTauke HeypOHCKe MpeXKe, TeHeTCKM anroputMmu, Gasm cuctemmn, xmubpmuaHu

cucTemu) 1 buhe y cTakby ga UX yCNewHo NpumMetbyjy 3a pellaBarbe npobiema (Knacudukaumja,

mMmogenunparbe, npeankumja, onTMmMmMsaymja) y pasindmTtum ob1actuma TEXHUKE.

Capgpikaj npegmerta

Teopujcka Hacmasa

Yeoa,. OedvHuuMja M OCHOBHE KapaKTepuctuke. TunuuHM npobnemu u obnactm npumeHe. TUNUYHM anatu.
HeypoHcke mperke. OcHoBHe mngeje. ApxuTektypa. Knacudukaumnja HeypoHCKMx mpexka. ObyyaBarbe HeypoHCKe
mMmpexe. NoysgaHocT n ctabunHoct. Moaen sBanvgaumje. CodTBepckM anati 3a HeypoHcKke mpexke. Pasu noruka m
¢basum cuctemun. Pasum ckynosu u Nnpasmaa. ANPOKCUMATUBHO Pe30HOBaHE. TEOPUJCKU U IMHTBUCTUYKM acnekTn ¢asu
noruke. CTpyktypa ¢asm cuctema. Coptaepcku anatu 3a pasm cucteme. FeHeTckn anroputmm (FA). Mpeacrasbarbe
pewetrba. FeHepucarbe WHMUMjanHe nonynauumje. PyHKuMja umba. Cenekumja. PekombuHaumja. MyTtauumja.
OnTummM3aumja Kopuwherem reHeTcKor anropuTma. FeHeTCKM anropuTam Kao TeXHUKa rnobanHe onTumusaumje.
MalwmnHcKo yyere Kopuwherem MA. Codpteepckn anatm 3a MA. XubpuaHu cuctemmn. KombuHOBare HEYPOHCKUX
MperKa, Gasun cuctema M eBOSIYTUBHUX anroputama.

lpakmu4yHa Hacmasa

- MpojeKaT ca NPaKTUYHUM U KOHKPETHUM npobiemom

- Pag ca codpTBepMma Koju omoryhasajy MmnaemeHTaLmjy TEXHMKA padyHApPCKe MHTeNUreHumje.

- MpoyyaBarbe HayYHUX pPaLoBa M3 061aCTU pavyHaAPCKe MHTEeAUTeHUMje.

MNpenopyyeHa nutepartypa

1. Engelbrecht, A.P., Computational Intelligence: An Introduction, John Wiley, New York, 2003.

2. Rutkowski, L., Computational Intelligence: Methods and Techniques, Springer, 2008.

3. Jang, J.S.R., Sun, C.T., Mizutani, E., Neuro-fuzzy and soft computing: A

computational approach to learning and machine intelligence. Prentice-Hall, Upper Saddle River, NJ, 1997.

bpoj 4yacoBa aKTMBHe HacTaBse: ‘ Teopwujcka HacTasa: 75 MpakTnMyHa HacTasa: 75

Metoge nssohera Hactase
MpenaBatba, MHTEPAKTMBHA HAacTaBa M CaMOCTa/HM paa.

OueHa 3Haa (MakcumanHu 6poj noeHa 100)
Mpe3eHTaumja n ogbpaHa ceMnHapcKor paaa: 60 noeHa
Ycmenun nenut: 40 noeHa
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Hasus npegmeta: UHTenUreHTHe TEXHUKe Y CUCTEeMMMaA OA41yYMBaHba

HacraBHUK nau HactasHuum: Pankosuh M. BecHa, lepocku WU. TujaHa

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMB: 15

Ycnos: Hema

LUwmb npeamerta

Yno3HaBake CTydeHaTa ca KOHUEeNnTMMa, TEOPWUjCKMM OCHOBama M MOryhHOCTMMA MHTENUTeHTHUX TEeXHUKA Y
cMcTeMUMaA 3a NogpLIKy oanydmBarby. OcnocobsbaBarbe CTyaeHaTa Aa CaMOCTa/HO NPUMEHbY)Y CTeYeHa 3Harba Y
pelwaBakby peanHux npobaema.

Ucxop npeamerta

CtyneHTM ce ocnocobsbaBajy Aa MoAenvpajy W pelwasajy peanHe npobneme onTMManHoOr oajyvymMBatba
Kopuwherbem MHTENIMIEHTHUX TEXHMKA Y YC/IOBMMaA HEM3BECHOCTM U HeoapeheHocTH. Mo 3aBpLUETKY paga Ha OBOM
npeamety, CTyAeHTU AOKTOPCKUX ctyanja he gocthm notpebaH HMBO 3HaAHA Aa ce 6aBe MCTPAXKMBAUYKMM PagoM Y
061acTU NPUMEHE UHTENUTEHTHUX METOA0/10TM1ja Y Pa3Bojy cMCTeMa 3a NOAPLLKY OA/1y4MBakLY.

Caap:kaj npegmerta

Teopujcka Hacmaea

OCHOBHM KOHLLENTU cMCTeMa 3a NOAPLWKY 0A4/yunBarby. Teopuja goHOWeEHa oa/yKa. Mpobaem paumoHanHoOCTU y
opnyumBary. Paktopu ogayumBarba. dase aoHolwera opayKa. Bpcre cuctema opgnyumsarba. CTpyKTypa
WHTEIMITEHTHOT CUCTEMA OZJ/lyuMBarba. McTparkMBarbe M aHanM3a NojaTaka Kao MoApLUKA AOHOLWeEHY oAJyKa.
OfnyymBatrbe 3aCHOBaHO Ha NpaBuaMma K Hajbauxnx cyceaa.

CucTeMy 3aCHOBAHM Ha 3Hakby: eKCMepTHW cuctemu. PesoHoBarbe Yy ycioBuma HeogpeheHocTu: bBajecoBo
oanyumsare, bajecose mperke M obyyaBarbe. Mpexe BepoBarba. HeypoHcke mpeske. Pa3n nornka. FeHeTcKu
anropuTMun. AIroputam poja yectrua. AAroputam KosioHWje mpasa. XMbpuaHn Heypo-$asn-reHeTCkn CUcTemm.
MeToaa Hocehux BekTopa. KOHCTpyKLUMja anaTta 3a NOAPLIKY 04/1yUMBatbY: aKBU3MLMja NoAATaKa, eBUAEHTPaHbe U
MoZenMpare 3Hakba, Banngaumja cuctema. MNpumeHa MHTEAUIEHTHUX TEXHUKA Yy Npenpouecupary nogartaka.
[eTekumja ayTnajepa u npegsuharbe nogaTaka Koju HepocTajy. MpUMepU MHTENUFEHTHUX CUCTEMA 33 NOAPLIKY
0A/lyuMBaKLY.
Cmyodujcku ucmpaxcuea4vku pao:

- MpojekaT ca NPaKTUYHUM M KOHKPETHUM Npobaemom.

- PagcacodTtBepuma Koju omoryhaBajy MMNAEMEHTaLMjy MHTENIMTEHTHUX CUCTEMA 33 NOAPLLKY O4/1y4YMBatbY.

- [poyyaBatbe Hay4YHMX PafoBa U3 061aCTU MHTEIMTEHTHUX CUCTEMA 33 MOAPLUKY OA/lyYMBakbY.

MNpenopyyeHa nutepartypa
1. C. M. Bishop, Pattern Recognition and Machine Learning, Springer, 2006.
2. M. R. Berthold, D. Hand, Intelligent Data Analysis, Springer, 2007.

3. S.Russell, P. Norvig, Artificial Intelligence - A Modern Approach, Prentice Hall, Englewood Cliffs, New Jersey,
2009.

4. M. G. M. Hunink, P. P. Glasziou, J. E. Siegel, J. C. Weeks, J. S. Pliskin, A. S. Elstein, M. C. Weinstein, Decision
Making in Health and Medicine: Integrating Evidence and Values, Cambridge University Press, 2001.

bpoj yacoBa aKTMBHe HacCTaBe: ‘ Teopwujcka HacTasa: 75 CTyamnjCKM NUCTParkKUBaAYKK pag: 75

Metoge nssohera Hacrase
Mpenasatba, MHTEPAKTMBHA HacTaBa M CaMOCTa/HM paa.

OueHa 3Hara (MakcumanHu 6poj noeHa 100)
Mpe3eHTaumja u ogbpaHa ceMmHapcKor paga: 60 noeHa
Ycmenun nenut: 40 noeHa
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Hasue npegmeta: MalwMHCKO yyerwe

HactaBHUK nau HactasHuum: Bnagummnp M. MunosaHosuh

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMB: 15

YcnoB: HEMA

LUwmb npeamerta

YnosHaBake ca HanpeaHMM MeToZama Kao U pasymeBatbe OCHOBHUX TeOpMjCKMX KOHUEeNaTa MallMHCKOT y4yera n
CTaTUCTUYKOT Npeno3HaBaka o6pa3au,a.

Ucxop npeamerta

Osnagasarbe HEONXOAHMM 3HAHbMMA M BEWTUHAMA 3a I'IpOjeKTOBaH:e Cncrtema 3aCHOBaHUX Ha MalWUMHCKOM y4ehy
Kao M ocnocob/beHoCT 3a NPUMEHY CaBpeEMEHUX TEXHUKA CTAaTUCTUYKOI npeno3HaBatba o6pa3au,a Y pelwaBakby
KOHKPETHUX UHXKEHEPCKUX 3a4aTaKa U npo6nema.

Caap:kaj npegmeta
Teopujcka Hacmasa

YBog,. OcHoBHM nojmoBKn. HagrneaaHo yyeme. JInHeapHa perpecuja jegHe v Buwe npomeHbusmx. Knacudukaumja.
Nornctuuka perpecuja. Perynapusaumja. HameHu BajecoBu Knacudwmkatopu. MeToga NOTNOPHMX BeKTOpa.
MepuenTpoH. BewTayke HeypoHcke Mpexe. Komnpomuc usmehy nomepaja u pgucnepsmje. BY Teopwja.
HeHagrnepaHo yyerwe. Metoga k-cpearbmx. Metoga rnaBHUX KOMMNOHEHTU. MeTofa He3aBUCHUX KOMMOHEHTMU.
OTKpuBatbe aHoMaAnja. Cuctemum npenopyymBatba. [lyboko yuemse.

lpakmu4Ha Hacmasa
KpaTak ocBpT Ha /IMHeapHy anrebpy n Hymepuyky aHaaunsy. Mpumepu NnpuMeHe MaLLMHCKOT yYerba Y ynpas/bakby

poboTMMa, ayTOHOMHUM BO3UIMMa, BUonHGopMaTULK, Npeno3HaBaky OAHOCHO NpeBohery roBopa M TEKCTA, Kao
Ny AyboKoj aHannsm n obpagm MHTEpHET noaaTaka. Anati n bnbanoTeKke 3a MaLLMHCKO yyerbe.

MpenopyueHa nuteparypa

1. T. Hastie, R. Tibshirani, J. Friedman, "The Elements of Statistical Learning", 2" edition, Springer, 2016.

2. S. Shalev-Shwartz, S. Ben-David, "Understanding Machine Learning: From Theory to Algorithms", Cambridge
University Press, 2014,

3. R. Duda, P. Hart, D. Stork, "Pattern Classification", 2" edition, Wiley-Interscience, 2000.

R. Sutton, A. Barto, "Reinforcement Learning: An Introduction”, A Bradford Book, 1998.

5. T. Mitchell, "Machine Learning", McGraw-Hill Education, 1997.

E

bpoj yacoBa aKTMBHe HacTage: Teopwujcka HacTasa: 75 ‘ MpakTnyHa HacTasa: 75

MeTtoae MBBOTJEI'ba HacTaBe

MNpepaBarba, KOHCY!'ITaLI,VIje 1N CaMOCTa/1aH NCTPaXKnBayvku pag y3 MEHTOPCTBO HAaCTaBHUKa.

OueHa 3Hakwa (MakcumanHu 6poj noeHa 100)

MpojeKkTn n cemmHapu: ‘ 70 YcmeHn ncnur: 30
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Hasue npegmerta: MeTponoruja 1 mepHu pauyyHapCcKu cUCTeMmn

HacraBHUK unm HactaBHuum: MapujaHa P. Faspunosuh boxxosuh

Cratyc npegmera: u3bopHu

Bpoj ECMB: 15

YcnoB: Hema

Lnmb npeamerta
OcnocobsbaBare CTyaeHaTa 3a paf y obaactn payyHapcKu NogpiKaHe UHCTPYMEeHTaumje U MepHUX cuctema. YnosHaBakbe
CTyZeHaTa ca XapABePCKUM U COPTBEPCKMM OCHOBAMa CaBPEMEHUX MEPHUX CUCTEMA.

Ucxop npeamera

HaKkoH opgcnywaHor Kypca, CTYAEHTU Cy Yy CTakby Aa objacHe NpuUHUMME paja pPas/MyUTUX TUMOBA MHCTPYMEHATa, Kao M Aa
npeno3sHajy kuxose NPegHOCTU M HeJoCTaTKe HA OCHOBY KOjuUx Mory aa ofabepy oarosapajyhu ceH3op M MmepHM cucTem 3a
KOHKpPeTHY npumeHy. Mopepn Tora, CTyaeHTU nocefyjy noTpebHO 3Hatbe Aa pesyntate mMeperba MPUKAXKy Yy CKaagy ca
MehyHapoAHWM CTaHA4APAMMA U i U3BPLLE NPOBEPY TAYHOCTU MepeH-a.

Caaprkaj npepmerta
Teopujcka Hacmasa

YBog y meTposorunjy. CTaTUCTMUKe MeTOAe aHan3e MepHUX nogaTaka U curHana. Mpmumepu nspakasakbe MepHe HeCUrypHOCTH
y CAyyajy meperba eNeKkTPUYHUX U HeeNeKTPUYHUX BeandnHa. MPUHLMN eNekTPUUHUX Meperba HeeNeKTPUYHMUX BesnyuHa.
CeH30pK, OCHOBHE KapaKkTepucTUKe. MogenoBatbe CeH30pa CUCTEMUMMA NPBOT M APYror peda. Meperbe PU3UUKO TEXHUYKUX
Be/NMYMHA: TemnepaType, cuae, NPUTUCKA, NPOTOKaA... PauyHapcKu noapKaHU MepHU cucTemu. TeXHUKe NpeHoca nogaraka.
MoBe3nBakbe MEPHMX CUCTEMA NPEKO 3ajeJHUYKE pavyHapcKe maructpane. MosesnBarbe aHANOTHUX U SUTUTAZIHUX YIa3HUX U
M3na3HUX CMrHana. NMoBesrBarbe MEPHUX CUCTEMA NPEKO CTaHAAPAHWX KOMYHUKALMOHUX UHTEpdejca.

Mpakmuy4Ha Hacmasa
AHanu3a KoHKpeTHor npobnema ca acnekTa ogabupa ceHsopa M HauMHa nosesuBarba. CTaTMCTMUKA 0bpaga Hag, CKynom
pesynTaTta mepera 1 ogpehmBarbe pacnogene u MepHe HeCUrypHOCTY.

MpenopyuyeHa nutepartypa

1. A. CtaHkosuh: ®U3nYKO TEXHMYKA Mepema, YHUBep3uTeT y beorpaay, 1997.

2. A. Tpyjosuh: TexHMYKa mepera |, MawunHckn pakynteT, Kparyjesau, 2002.

3. A. Tpyjosuh, H. TpyjoBuh: TexHnuka mepemba I, MawunHckm pakyntet, Kparyjesau, 2007.

4. A. Tpyjosuh H. M'pyjoBuh: TexHMuka mepetba lll, MawunHckm dpakyntet, Kparyjesau, 2007.

5. B. ApHaapesuh: MepcoHanHM payyHapu y CUCTEMMMa Meperba M ynpas/bakba, AKagemcka mucao, beorpaa, 2003.
6. Measurement, Instrumentation, and Sensors Handbook (editor John G. Webster), CRC Press, 2000.

7. J). Fraden: Handbook of Modern Sensors: Physics, Designs, and Applications, Springer; 4th edition, 2010

8. S. Tumanski: Principles of Electrical Measurement, CRC Press, 2006.

Bbpoj yacosa akTMBHe HacTaBe: 10 Teopwujcka HacTaga: 6 | MpakTnyHa HacTasa: 4

MeTtoge ussohera HacTase

MpenaBakba, KOHCYATALMje M CaMOCTaNaH UCTPaXKMBAUKM Pas Y3 MEHTOPCTBO HACTaBHMKaA.

OueHa 3Hara (MakcumanHu 6poj noeHa 100)

MpojeKkTn n cemmHapu: | 70 YcmeHun ncnur: 30
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Has3us npeamerta: ODjeKTHO OpHjeHTHCAHA aHA/IM3a H NPOjeKTOBaKE

HactaBHHK WK HacTaBHHUMW: Hcannosuh M. Benubop, ®ununosuh [. Henag

Craryc npegmerta: T: U3bopHu

bpoj ECIB: 15

YcnoB: He noctoju dhopmanaH ycnos, ajnu je oueKMBaHO Aa CTy[€HT NO3HABaje rpajMBo npeameTa
Cod1BepCcKH UHKEmEPHUHT U CODTBEPCKH UHIKEHEPHHT 2

Uwnb npeamera:
PasymeBamwe U NPpUMEHA MPUHLMNA U HANPEAHUX EIEMEHATA 0DJEKTHO-OPHJEHTHCAHE aHANW3E U METOJ0N0THje
npojekToBaka codTBEpa.

Hcxopn npegmera

BewTrHa npojekToBamba KOMMNIEKCHUX COPTBEPCKUX apxUTekTypa. Ymehe nnaHupamwa v Boherwa KOMMIEeKCHUX
codTBepckux npojekatra. CnocodHocT yyewha y HAyYHO-UCTPAKMBAUKOM pajy Yy [OMEHY O0DjeKkTHo-
OpHjEHTUCAHE aHa/AU3Ee 3axTeBa U MOAENWpamwa COodTBEpa NMPUMEHOM TpadHUUKMX HOTALUMja W MPOJEKTHHUX
y30paka.

Cappxaj npegmerta

Teopujcka Hacasa

EnemeHTH 00jexTHOT mogena. YnopeaHa aHanu3a jesvka odjexkTHe opujeHtauuje: C++, Jasa, C#, Ana v apyru.
Mpouec, npuHuMnu v nparmatrka passoja 00 codreepa. 00 aHanusa. NpojexToBare yrnpaB/baHO MOJEOM.
UML 2 HOoTauMja 1 KOHCTPYKLHMja aujarpama. U3BpWHA MOAENH, aKLUMOHA CEMAHTHKA U aKLHOHH jE3ULH.
[MpojeKTHM y30puUM CTPYKTYpE, MOHAWAMa W Kperupamwa. Xeypuctuke OO npojekToBama.

lMpakwiuuna Hacwasa

[pojekToBawe apxXUTEKTYPE CIOXKEHOT COPTBEPCKOT CUCTEMA U NMUCAKE AMIMKALMJE Y HEKOM OJ, MOMEHYTHX
NPOrpamMcKHX je3uka.

lNpenopyyeHa nutepatypa

[1] Booch, G., "Object-Oriented Analysis and Design with Applications”, 3rd ed., Addison-Wesley, 2007.

[2] Rumbaugh, )., Jacobson, I., Booch, G., "The Unified Modeling Language Reference Manual", 2nd ed.,
Addison-Wesley, 2004.

[3] Booch, G., Rumbaugh, ]., Jacobson, I., "The Unified Modeling Language User Guide", 2nd ed. Addison
Wesley, 2005.

[4] Gamma, E., Helm, R., Johnson, R., Vlissides, )., "Design Patterns: Elements of Reusable Object-
Oriented Software", Addison-Wesley, 1995.

[5] Riel, A.)., "Object-oriented Design Heuristics", Addison-Wesley Longman, Inc.,1996.

bpoj yacoBa akTuBHe HacTase: 10 | Teopwujcka HacTaBa: 5 | [MpakTH4yHa HacTasa: 5

MeTone usBoherwa HacTaBe
Teopujcka HactaBa ce M3BoAau Kopvwhewem BUAEOo DMMa, mpexe padyHapa, y3 nomoh Tadne. MpakTvuHa
HAaCTaBa CE 0JBHja Y PAaYYHAPCKOj YYHOHHULM.

OueHa 3Hawa (MakcHManHu dpoj noena 100)
HMcnuT ce nonaske npefajom v npeseHTauujom npojekta. Jo 60 boaoBa HOCH NpojekarT, a herosa NpeseHTauuja,
040paHa v ycMeHH feo ucnuta Hocu fo 40 bogosa
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Ha3zus mpenmera: HanpenHe TeXHUKE KOMITJYTEPCKE BH3H]jE

HacraBHuk uiu HacTaBHunu: Tujana WU. T'epockn

Cratyc npeamera: M300pHH IpeMET CTYAMJCKOT Iporpama

Bbpoj ECIIb: 15

Ycaos: Hema

Inb mpeamera
wb mpeamMeTa je 1a ce CTYACHTH YIIO3Hajy ca CaBPEeMEHHMM JTOCTUTHYHHMa M3 HAIPEIHUX 00ACTH KOMIIjYTepCKe BU3Hje
M Ja ce ocnoco0e 3a HAyYHOHCTPAKUBAYKH PaJl Y OBOj 00JIaCTH.

Hcxon mpeamera

Crynentu he OUTH 0CIIOCOOJBEHH J1a KOPHUCTE CaBPEMEHA pa3BOjHA OKPYKEHha, HAIIPEIHE TEXHUKE MAITMHCKOT U JyOOKOT
y4ema y 00JIaCTH KOMITjyTepCKe BU3Hje, aHAITM3NPA]Y H YCaBPIIaBajy METOE U MPOJEKTY]y U Pean3yjy CIOKESHE CHCTEME
3a KOMIjYTepCKYy BH3Hjy M Ja ce 0aBe HayYHOHCTPaXMBAaYKHM pamoM y oBoj obmactu. [lo 3aBprieTky pama Ha OBOM
peMETY, CTyIEHTH JOKTOPCKUX cTyauja he moctuhu moTpebaH HUBO 3HAMA J1a ce 0aBE UCTPAKUBAYKUM PAJIOM y 00TIaCTH
MpUMEHE HAMTPEeTHNX TeXHUKA KOMITJYTEPCKE BU3H]E.

Caapaxaj npeamera

Teopujcka nacmasa

OCHOBHH KOHIIENTH KoMIjyTepcke Bu3uje. CaBpeMeHHN CHCTEMH 3a aKBH3WIHjy M o0pany ciuke. CaBpeMeHe MeToje
o0pajie CIIUKe Koje ce KOPUCTE y KOMIjyTepcKoj BU3Kju. HampeiHu anropuTMu MalliMHCKOT U JyOOKOT yuerha 3a aHaIUu3y
ciuka. [IpuHInT 1 MaTeMaTHdKe OCHOBE TyOOKOT yUeHa, Kao ¥ IIPaKTUIHE BEIITHHE U 3Hamka Koja oMoryhasajy npuMeHy
MOJICPHHX OKBHUPa TyOOKOT yUeHha 3a Pa3Boj pellicha KIbyUHUX 3a/1aTaka KOMIIjyTepCKe BH3H]je Kao IMTO Cy Kiacudukaiyja
CJIUKa, JeTeKIHja U npaheme objexaTa, cerMeHTaluja, IpoueHa 1youHe uta. HanpenHu anroputmMu 1yO00Kor yuema..

Cmyoujcku ucmpasxcueauku pao:

- [Ipojexar ca MpakTHYHUM M KOHKPETHHM IIPOOIEMOM.

- Pag ca anropurmiMa koju omoryhaajy UMIIEMEHTAIH]y HAIPEIHUX TEXHUKA KOMIIjyTepCcKe BU3Hje
- [IpoyyaBame HayYHUX PaJIOBa U3 OOJIACTH HAMIPETHUX TEXHUKA KOMITJYTEPCKE BH3H]E.

IIpenopyuena aureparypa

1. MunocasibeBuh Anekcanaap, Pauynapcku Bua. ISBN: 978-86-6125-244-0, 2021

2. Szeliski, Richard. Computer vision: algorithms and applications. Springer Nature, 2022.

3. Forsyth, David A., and Jean Ponce. Computer vision: a modern approach. prentice hall professional technical
reference, 2002.

4. Stockman, George, and Linda G. Shapiro. Computer vision. Prentice Hall PTR, 2001.

5. Gonzalez, Rafael C. Digital image processing. Pearson education india, 2009.

Bpoj yacoBa akTHBHE HACTaBe: | Teopujcka nacrasa: 75 | Crymumjcku ucrpaxuBauky pax: 75

Metone n3Bohema HacTaBe
[IpenaBama, ”HTEpAKTUBHA HACTABA U CAMOCTAITHH pal.

Ounena 3Hama (MakcumanHu 0poj moena 100)
[Ipesenrtanuja u ondpana ceMuHapckor paja: 60 noexa
Ycemenu ucnut: 40 noeHa
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Hay4Ho idogpyuje: MPON3BOLAHO MALLUMHCTBO

Ha3sue npegmerta: Ucnutusare, onTumusauymja u mogenupare obpagHux cuctema

HactaBHUK unn HactaBHuum: NMetposuh Casuh P. CysaHa

Cratyc npeamerta: M360pHU npeameT CTyAMjCKOr Nporpama

Bpoj ECNB: 15

Ycnos: Hema

LUunm npegmeta

Ctuuarbe 3Hakba 13 061acTi NcnuTUBaka, ONTUMMU3aLMjE U MOLENUPAtbA efleMeHaTa 06pagHuMX cuctema u obpagHux cuctema
Y uenuHu. No3HaBame caBpeMEHUX 06paAHNUX CUCTEMA Ca CTAHOBMLUTA NPOjEKTOBaHA HMXOBUX €1IEMEHATA M eKcnioaTaumje
obpagHux cuctema. OBnagaBarbe 3HakbMMa HEOMXOAHUMM 33 MOAE/IMPaHbe U EKCNePUMEHTANIHO UCMUTUBAHE HUXOBUX
BUTA/IHUX KOMMNOHEHTU. CTyAEeHTU Y caparbu ca MEHTOPOM AeduHULWY 06paZHN CUCTEM 33 UCNUTUBAHLE M ONTUMU3ALM]Y.

Ucxop npeamera

OueKkMBaHM UCXOAM CYy OCNOCOO/LEHOCT CTyAeHaTa 3a: Npeno3HaBatbe KAPaKTePUCTMKA M HaMeHe caBpemMeHux obpagHux
cucTema, Kopuwhere caBpeMeHUX MeToga 3a UCMUTUBAHE M ONTUMM3aLMjy 06pafHUX CUCTEMA, KBANIUTETHO NIAHUPAHbE U
BOhere NPOjeKTHOr 334aTKa HAa 3a4aTy TeMy, NO3HABarbe CaBPEMEHE MepPHE Ofnpeme M crnpoBohere eKcnepumMeHTanHUX
NCNUTMBaHbA BUTANIHMX enemeHaTa obpaHMUX cucTema, TEXHUYKY 0bpada v npeseHTauumjy pesyataTta, Kopuwhere metoaa m
codTBepa 3a ONTUMKU3ALM]jy NapameTapa 0bpaHNX CUCTEMA U MOZeNMpatbe NoHallaka obpagHor cuctema.

Caap)kaj npegmerta

Teopujcka Hacmasa

O6pagHun cuctemun. CTpyKTypa U moaenn caBpemeHunx obpagHux cuctema. ObpagHu cuctemn y obpaam meTtana pesarbem,
HEKOHBEHUMOHaIHMM noCcTynunma o6pa,u,e, noctynumMma npepage nnactTM4HMX maca U Noctynumma MOHTaXKe. [naBHe
KapaKTepuCTMKe 0b6pagHux cuctema. EKcnioaTaLMoHe KapakTepucTMke obpagHux cuctema. Metoge ucnmtmeatba 0bpasHux
cuctema. MoHUTOPUHT 06pagHor cucTema. MCNnTUBatba CTaTUYKE U AMHAMUYKE KPYTOCTM e/leMeHaTa MalnHe U KMHeMaTCKe
Ta4yHOCTU. Mepere byke obpagHor cuctema. MNnaHuparbe 1 Bohere ekcnepMmeHTaNHUX UCNUTUBaba MeToae onTuMmnsaumje
obpagHor cuctema. M3bop KpuTepujymm 3a oNTMMMU3aUMjy enemeHaTta obpagHux cuctema. Mpumepn ontTumunsaumje Hocehmx
CTPYKTYpa, MPEHOCHWMKAa M ynpaB/bakba KOA MallMHA W onTMMM3auwmje napameTapa obpagHor npoueca. Mogenvparbe
noHawara obpagHor cuctema. MpMmeHa TeEXHUKA BUPTYeNHe peasiHOCTM Npu Moaenvparby. M3paga v npeseHTaumja pesyataTa
UCNUTUBAHbA, ONTUMU3ALMjE U MoAeNupakba.

lpakmuyHa Hacmasa

AKTUBHO npahere NPUMAPHUX HAYYHWUX MU3BOPA M CUCTEMATU3ALUM|a NPUKYN/bEHMX NogaTaka. OpraHnsoBarbe U cnposohetbe
eKCNepUMEHTAIHUX UCMUTUBAHbA, CTAaTUCTMYKA 06paga nofataka, HYMepuyKa cumynaumja u mogenvpatse. Mucarbe paga us
obnactu npegmerta.

MpenopyyeHa nutepartypa

1. Hepguh, b., AnHamunKa npoueca pesarba, MoHorpaduja, mawmHcku pakynteT, Kparyjesau, 2006.

2.  Jlykuh, Jb., DnekcMbuaHM TEXHONOLWKM cucteMn. MawmnHcku pakyntet, Kpasbeso, 2008.

3. bopojes, Jb., Mpunor passojy MeTOA0/0IMje NPOjEKTOBaHa CaBPEMEHMX MalLMHA anaTku Ha 6a3m eKcnepumMeHTaIHUX
MCNUTMBAKbA, AOKTOPCKA AncepTaumja, DakynTeT TEXHUUKUX HayKa, Hosu Caa.

4. TaHosuh Jb., MeTpakos, /b., Teopuja U cuMmynauuja U moaenvpare npoueca pesara, MalmHcku dakynTtet, beorpag,
2007.

Bpoj yacoBa aKTMBHe HacTaBe: Teopwujcka HacTasa: 75 MpaKkTnyHa HacTasa: 75

Mertoge nssohera HacTaBse
MpepaBarba, CaMoOCTaNaH CTYAMCKO UCTPaXKMBAUKM pad, KOHCYATaLMje, MaHTOPCKM pag, YKOIMKO rpyna 6poju marbe og 5
cTygeHaTa. Ha npefaBarbMma ce U3naxe TEOPETCKM Aeo rpaamea nponpaheH KapakTepuc-TUYHMM NPUMEPUMA Paan NaKwer
pasymeBarba rpagmea. MpakTMYHa HacTaBa ce U3BOAM Yy NabopaTopujama cnpoBoferem ekcnepuMeHTaNHUX UCUTUBAbA U
aHanu3oM pobujeHux pesyntata. Kpos CTyAMjCKM UCTPaXKMBAYKM pag CTYAEHT, npoy4yasajyhu HayyHe yaconuce M ocTany
MTepaTypy CamocTasHO npoaybsbyje rpagMBO ca nNpejaBarba. Y3 paj ca HacTaBHMKOM CTyZeHT ce ocrnocobsbasa 3a
CaMOCTa/IHO NUCakbe Hay4YHOr paja.

OueHa 3Harwa (MakcumanHu 6poj noeHa 100)

- NpUWKyN/batbe, CUCTEMATM3ALMjA M aHANU3a IMTEPATYPHMX NoAaTaka PeneBaHTHUX Hay4YHUX M3BOPA M YCMEHM A0 UCNUTA
- fo 60 noeHa

nAaHWpare 1 peannsaumja ekcnepumMeHTalHUX UCNUTUBAHbA, aHaIM3a A06NjeHMX pe3yaTaTa M MaTeMaTUYKO MOoAeNnpPatse 1

onTMMm3aumja obpagHor cuctema - o 40 noeHa
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Ha3us npepmerta: U3abpaHa nornassba u3 Tpubonoruje

HactaBHUK unm HactasHuum: AparaH LlyHuh

Cratyc npeameta: M360pHM NpeameT CTyAMjCKOr Nporpama

bpoj ECNb: 15

Ycnos: Hema

LUum npepgmeta

MpeaMeT je KOHUMNUPAH Ca OCHOBHMM LIM/bEM 4@ 0CNOCOOU UCTPaXKMBaYe Y HajaKTyenHMjum obnactuma
Tpnbonormje Kao MHTEPANUCLUNAMHAPHE HAaYKe N TEXHOJIOTUje O MHTEPAKLUMjM KOHTAaKTHUX NMOBPLLUMHA NpU
penaTtMBHOM KpeTamy.

Ucxop npeamerta

Ha ocHOBY 0BOr Kypca CTyAeHT AOKTOPCKUX CTyAunja:

Tpeba aa nosHaje 1 pasyme HayuyHy M TEXHOJ/IOLWKY CYLUTUHY HajcaBpemeHujux aocturiyha Tpubonoruje.
MosKe [da CaMOCTaZiHO MAaHMpa W NPaAKTUYHO peanusyje eKcnepumeHe y 06/1acTU MWMKPO/HaHO
Tpubometpuje.

Cappkaj npeameTa

TeopujcKa HacTaBa

HanpegHu Tpubomatepujanu ca nocebHMm ocBpTOM Ha buo-TpubosowKe maTtepujane. CaBpemeHM
nocTynuM MoAnPUKOBaHa KOHTAKTHMX MOBPLIMHA M HUXOBU TpuboNowKM edpektn. Masmea Tpehe
reHepaumje. MOHUTOPUHT y/ba 32 NOAMa3nBatbe.

MpaKTuyHa HacTaBa
Nabopatopujckn TpubomeTpujcku paa. [pakTMyHa HacTaBa Cce peanusyje Kpo3 camocTanaH
MCTPaXKMBAYKM Pas M 3aCHOBAH je Ha ,y4Yere 3aCHOBaHO Ha npobnemy”.

NMpenopy4yeHa nutepaTypa
1. Williams J., Engineering Tribology, Cambridge University Press, 2005.
2. Donnet C., Erdemir A., Tribology of Diamond-like Carbon Films: Fundamentals and Applications,
Springer, 2008.
3. Stachowiak G. W., Batchelor A. W., Engineering tribology, Butteworth Heinemann, 2001.
4. babuh M., MoHumopuHe ysea 3a noomasusare, MoHorpaduja, MawmnHcku parkyntet y Kparyjesuy,
Kparyjesau, 2004
5. Babuh M. Mutposuh C., MoHorpaduja, TpubosiowKke Kaparkmepucmuxke Komnoduma Ha 6a3u ZnAl
neaypa, moHoepaguja, MawnHcku dpakynteT y Kparyjesuy, Kparyjesau, 2007.
6. Bhushan B., Introduction to Tribology, John Wiley &Sons, New York, 2002.
7. Bhushan B., Nanotribology and Nanomechanics: An Introduction, Springer, New York, 2005.
8. Babuh M. Mwutposuh C., Llynuh [., MoHorpadwuja, AHanu3a npouyeca mpera U xabara
HOHOKOMIMO3Uuma ca MemasHOM OCHOB0M, MOHo2paguja, DakynTeT NHKEHEPCKUX HayKa y Kparyjesuy,
Kparyjesau, 2016.

bpojyacoBa akTMBHe HacTase ‘ Teopwujcka HacTaBa: 75 MpaKkTMyHa HacTasa: 75

MeTtope ussohera Hactase

Teopwujcka HacTaBa ce nsBoau ,ex catedra” y3 kopuwhere MynTumegmjanHUx cagprkaja u MUHTEPaAKTUBHUX
codTBEPCKMX anaTta. MpaKTUYHA HacTaBa ce peanunsyje KPO3 camocTasiaH UCTPAKMBAYKM pag, U 3acCHOBAH
je Ha , yderbe 3aCHOBaHO Ha npobnemy”.

OueHa 3Haka (MakcumanHu 6poj noeHa 100)
McnuT ce nonaxke npegajom M npeseHTauujom npojekta. Jo 60 6om0Ba HOCM NpojeKaTt, a Herosa
npeseHTalnja Koja MHTErpULLE U YCMeHU Aeo ucnuta Hocu o 40 6oposa.
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Hasue npegmeta: HaHoTpubonoruja

HactaBHUK unu HactaBHuum: CnobogaH P. Mutposuh

CraTyc npeamerta: M36opHM NnpegmeT CTyAMjCKOr Nporpama

Bpoj ECNB: 15

YcnoB: Hema

Uum npeameta

MpeameT je KOHUMNMPAH Ca OCHOBHUM UW/beM Aa ocnocobwu wuctpaxkmpaye y 061acTM OCHOBa
HaHOTpMboNOrMje Kao MHTEPAUCLUNIMHAPHE HAaYKe N TEXHOIOTUjEe O MHTEPAKLIMjU KOHTAaKTHUX NOBPLUMHA
npu penaTMBHOM KpeTaky, ca nocebHUM Harnackom Ha dyHAAMeHTasHe npouece Tpewa, xabara u
noAMmasvBatba Ha HAHO/MMUKPO HUBOY.

Ucxop npeamerta
Ha ocHOBY 0BOT Kypca CTYAEHT AOKTOPCKUX CTyaMja:
e Tpeba ga no3Haje 1 pasyme Hay4yHy OCHOBY HajcaBpeMeHunjux aocturHyha y HaHoTpubonoruje,
3Ha4aj HAHO-MMKPO TPMOBONOLKNX ANCNATUBHUX NpoLEeca, NPUPOAY U KapaKTePUCTUKE MUKPO-
HaHO KOHTaKTa, Npupoay dyHAaMEHTANHUX MexaHM3ama Tperba U xabarba Ha HaHO/MUKPO
HMBOY, Ka0 M NOAMA3NBatba TAHKMM MA3UBMM C/I0jeBUMA.
e MoKe ga CamOCTa/HO NAaHMpPa U NPAKTUYHO peannsyje ekcnepumeHe y 061actm MUKPO/HaHO
TpubomeTpuje.

CapgpiKaj npegmeta

Teopujcka Hacmasa:

YBo4 y MMKpo/HaHOTpMBONOIMjy U HbeH 3HaYaj. KapakTepusaumja 1 moaenvparbe NoBPLUMHCKE
XPanaBoOCTU U KOHTAaHTaKTHUX MexaHu3ama. MosplnHcke cune. MMKpo/HaHo Tperbe. MUKpPO/HaHO
xabarbe. MoneKynapHu TaHKM GUAMOBM 33 NnoaMasnBatbe. TpubomexaHUYKe peaKkumnje npy rpaHUYHOM
nogmasmsary. CMmynaumja TPMB0NOLWKMX U APYTUX peneBaHTHUX peHoOMeHa Ha aTOMCKOM HUBOY.
MuKpo/HaHOoTpnboNoWKKM MmaTepunjann. Mukpo/HaHoTpubonormja MEMC/HEMC maTepujana u
ypehaja.MuKkpo/HaHO MepHe TeXHUKE U MUKPO/HaHO TpnbomeTpuja.

Mpakmu4yHa Hacmasa

NabopaTopujckn pag Ha HaHOoTpuBomeTpy. MpaKkTUYHa HacTaBa ce peannsyje KPo3 camocTasiaH UCTPAXKMBAYKM pag,
M 3aCHOBaH je Ha ,y4eHe 3aCHOBaHO Ha npobaemy”.

Mpenopy4yeHa nutepaTypa

1. Bharat Bhushan, Handbook of Nanotechnology, Springer, 2004.

2. Nobuo Ohmae, Shigeyuki Mori, Jean Michel Martin, Micro And Nanotribology, ASME Press, 2005
3. Bharat Bhushan Nanotribology and Nanomechanics: An Introduction, Springer, 2005

4. Bharat Bhushan, Handook of Micro/nanotribology, Seconfd edition, CRC Pressm 1998.

5. Bharat Bhushan, Introduction to Tribology, John Wiley &Sons, New York, 2002

bpoj yacoBa aKTMBHe HacTage: ‘ Teopwujcka HacTasa: 75 MpakTMyHa HacTasa: 75

Metoae ussoherwa Hactase

Teopujcka HacTaBa ce u3BogM ,ex catedra” y3 kopuwherbe MynTUMegMjanHUX cCagpikaja M MHTEPAKTUBHMUX
codpTBEpCKMX anaTa. paKTMYHA HacTaBa ce peanusyje KpPo3 CamocTasaH MCTPaKMBAYKM pag M 3aCHOBAH je Ha
,YUYEHE 3aCHOBAHO Ha Npobnemy”.

OueHa 3Hara (makcumanHm 6poj noeHa 100)
McnuT ce nonaxke npeaajom 1 npeseHTauunjom npojekra. o 60 6040B8a HOCK NPOjeKaT, a herosa NpeseHTauuja Koja
WHTErpue n ycMeHu Aeo ucnuta Hocu ao 40 6opos.a.
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Hasus npegmerta: Tpubonoruja moampuKoBaHMX NOBPLUMHA

HactaBHMK nau HactasHuum: LlyHnh OparaH

Cratyc npegmeta: M360pHM NpeaMeT CTyamnjcKor nporpama

Bpoj ECMB: 15

Ycnos: Hema

LUwmb npeamerta

OsnagaBakbe 3HarbMMa U3 obnactm moamduKkaumje NOBPLUIMHA PA3INYUTUX 4E10BA MALUIMHCKUX CUCTEMA KOju cy
npw pagy U3noxeHn TpMBONOLWKUM NpoLLecMma.

Yno3HaBatbe Ca OCHOBHMM KapaKTepuUCTMKaMa NocTynaka moandukosBarba NOBPLUMHA, afeKBaTaHUM nsbopom
nocTynka moandurKkosara, AePuHUCarbe NapameTapa U TpMbOOIOLWKMX CBOjcTaBa MOANPUKOBAHNX NOBPLUMHA.

Ucxop npeamerta

Ha ocHOBY 0OBOTr Kypca CTYAEHT AOKTOPCKMX CTyamja:

- Tpeba ga no3Haje 1 pasyme TpUOOJIOLWKe NpoLece, NPUPOAY U KapaKTEPUCTUKE KOHTAKTHUX CI0jeBa M NOBPLUNHA,
npupoay MmexaHuM3ama Tpema, xabarba 1 NoAMasnBam-a.

- Moxe camocTtanHo ga ogabepe ogrosapajyhy onpemy n metoay 3a UcnutuBakse U yTBphuBare TpUBONOLWKMX
KapaKkepucTuka mogmpuKoBaHMX NOBPLUNHA.

- MoKe Aa camoCTasiHO NAaHWMpa, NPaKTUYHO peasnnayje ekcnepMMeHTe Ha caBpeMeHoj TPMboMeTPKjcKoj onpemm
N aHanusuMpa pesynTtaTe MCTpaxkuBaHja y obnactu Tpubosornje moaudUKoBaHUX MOBPLUMHA HA MUKPO M HAHO
HUBOY.

Capprkaj npeameTa

Teopujcka Hacmasa

OCHOBHe KapaKTepucTuKe 1 KnacudurKaumja noctynaka moandukosarba nosplunHa. CTPYKTypa U KapaKTepucTuke
MOBPLUMHCKUX C/l0jeBa, TEXHOJIOWKO M eKCnoaTauMoHo Hacnehe. BpcTe M TexHoMoOrMje HaHolewa npesnaka.
TexHonornje moauouKoBarba MNOBPLUMHCKMX cCnojeBa. MeTtoge wcnMTMBara MOANPUKOBAHWUX MOBPLUMHA.
TpubonowkKe KapakTepuctuke MoauMdUKoBaHMX MOBPWKMHA. Tpubosowka wucnUTUBakba MOANDUKOBAHUX
nospwwuHa. Tonorpadmja NoBpLIMHA, aTXxe3noHa YBpcToha npesnaka, scratch Tect, TBpAoha NoBPLUMHCKUX clojeBa
(muKkpoTBpOoha). MasunBa M HbMXOBE KapaKTEPUCTUKE.

lpakmu4yHa Hacmasa

MpaKTMYHa HacTaBa ce peasnsyje Kpo3 camocTanaHa nabopaTopujcka TpubomeTpujcka MCTpaxkuBakba Ha
caBpemeHoj TpubomeTtpujckoj onpemu (Tubometap, HaHoTpubomeTap, MuKpocKon aToMCKux cuna (AFM),
CKeHupajyhu enekTpoHcKn mukpockon (SEM), OnTuukM muKpockonu, Scratch Tectep, Nano indentation TecTep,
Nano scratch Tectep).

Mpenopy4yeHa nutepartypa

1. Mutposuh C., Babuh M., Llynnh [., TpnbonowkKa Kapaktepmusalumja HQHOKOMMNO3UTA ca MeTasIHOM ocHoBoM, MoHopradwuja,
DdaKynTeT MHKerEePCKNX HayKa YHMBep3uTeTa y Kparyjesuy, Kragujevac, 2016

2. Bhushan B., Nanotribology and Nanomechanics: An Introduction, Springer, New York, 2017

3. Bhushan B., Introduction to Tribology, John Wiley &Sons, New York, 2013

4. George E. Totten, Hong Liang, Surface Modification and Mechanisms: Friction, Stress and Reaction Engineering, CRC Press,
2004

5. George E. Totten, Hong Liang, Mechanical Tribology: Materials, Characterization, and Applications, CRC Press, 2004

6. Babuh M., Mutposuh C., TpMbBONOLIKE KapaKTepUCTMKe Komno3uTa Ha 6asm ZnAl nerypa, MoHorpadmja, MalmHCKK
dakyntet y Kparyjesuy, 2007.

8. Bacusmwesuh b., Heguh b., Mogudunkosare nosplumMHa, MawunHckm dparkyateT y Kparyjesuy, 2003

9. babuh M. Mwutposuh C., Llynuh [., MoHorpaduja, AHannsa npoueca Tpera U xabarba HAHOKOMMO3WUTA Ca META/IHOM
0CHOBOM, MOHOrpaduja, PakynTeT MHKEHEPCKMX HayKa Yy Kparyjesuy, Kparyjesau, 2016.

bpojyacoBa aKTMBHe HacTaBse: | Teopwujcka HacTasa: 75 | MpakTnyHa HacTasa: 75

MeToae nssohera HacTase

Teopujcka HacTaBa ce mM3BoaMm ,ex catedra” y3 kopuwherbe MynTUMeOMjanHUX cagpyKaja U UHTEPaKTUBHUX
codpTBEepCcKMX anaTa. CTyAMjCKM UCTPaXKUBAUYKM paj ce peanunsyje Kpo3 camocTanaH UCTPaXKMBAUYKKM paj U 3aCHOBaH
je Ha ,y4erbe 3aCHOBaHO Ha npobaemy”.

OueHa 3Hara (MakcumanHu 6poj noerHa 100)
McnuT ce nonaxke npegajom u npeseHTauujom npojekrta. [lo 60 6040Ba HOCK NPOjeKaT, a Hherosa npeseHTalmja Koja
MHTEerpulle 1 ycMeHu aeo ncnuta Hocu ao 40 bogos.a.
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Hasus npeamerta: TpubomeTpuja

HacraBHUK unn HactasHuum: CnobopgaH P. Mutposuh

Cratyc npegmerta: M360pHM npeameT CTyAMjCKOr Nporpama

Bpoj ECMB: 15

Ycnos: Hema

Lnmb npeamerta

OBnagaBatbe OCHOBHMM M HanpeaHUM MmeTodama U cpeactesuma y obnactn Tpubometpuje. CTuuare 3Hakba M UCKYCTBA U3 Aena
Tpubonornje Koju obyxBaTa cpeacTBa M MeToAe Meperba CWUa Tpera Yy 30HaMa KOHTaKTa, Xabarwba enemeHaTta
TPMOBOMEXAHUYKUX CUCTEMA, TEMMEPATYpa, XPanaBOCTW MOBPLIMHA, BEAMYMHA KOHTYPHE M peasiHe NOBPLUMHE KOHTAKTA,
Be/InuMHa gedopmaumja. YnosHaBare ca caBpemeHoM TpubomeTpujckom onpemom: TpubomeTap, HaHoTpubomeTap, ypehaj
33 UCMUTUBAHE MUKPOTEOMETPUjEe KOHTAKTHUX MNOBPLUMHA, MeTA0rpadCKM MUKPOCKOMN, MEPHM MUKpocKon, PQ meTap, Scratch
Tectep, SEM, AFM.

Ucxop npeameTta

Ha ocHoBy 0BOTr Kypca CTyAeHT AOKTOPCKMX CTyAmja:

- Tpeba pa nosHaje n pasyme TpmubosolwKe npouece, NPUPOAY M KapaKTEPUCTUKE KOHTAaKTHUX C/10jeBa U NOBPLUNHA, NpUpoay
MexaHu3ama Tpera, Npupoay mexaHusama xabarba, NpMpoay MexaHuM3ama NoAMa3nBakba, HAyYHY U TEXHOJOLIKY CYLUITUHY
HajcaBpemeHujux gocturHyha Tpubonoruje n TpubomeTpuje.

- MoXe pa camocCTasHO NAaHWpa, MPAKTUYHO peanusyje eKCcnepMMmeHTe Ha CaBpPeMeHWjoj TPMOOMETPUCKOj onpemu M
aHanM3Mpa pesynTaTe UCTPaKMBaHja y 061aCTM MUKPO U HaHO Tpubonoruje.

CTyZ.eHTN MOry CBOja 3Hatba NPUMEHUTU Y BUPOMMA, MHCTUTYTMMA U HayYHO-UCTPaXKMBaYKMM nabopaTopmjama Koje ce H6ase
npobnemaTMKoM Tpera, xabarba U NoamasnBarba.

Caaprkaj npepmerta

Teopujcka Hacmasa

3apaTtak M UMb TPUBOMETPUJCKMX UCTpakmBakba. MeToae M cpeacTBa Meperba OCHOBHWMX M CTPYKTYPHMX nNapameTapa
Tpubocuctema. Ucnutmeare enemeHata TPUOOMEXAHUUYKUX CUCTEMA M HUXOBUX CBOjcTaBa. McnuTuBatba TPUOOOLIKMX
npoLeca y KOHTAaKTHUM C/10jeBMMa efnemeHaTa TpubomexaHnyYKkux cuctema. Mogencka ncnutmsarba. NMpahere GyHKLUMOHANHOT
MoHalWaka peanHuUx TEXHUYKMX cuctema (MOHUTOPUHT). EKcnnoaTaumjcka TpnubomeTpujcka UcTparkmBarba. Jlabopatopujcka
TpubomeTpUjcKa UCTpaknBarba. MepHe TeXHUKe U MepHM ypehaju Ha MUKPO U HAHO HUBOY.

Mpakmuy4Ha Hacmasa

MpakTMYyHa HacTaBa ce peanusyje KPo3 camocTanaHa fabopatopujcka TpubOMeTpujcKa WUCTpakMBatba Ha CaBPEMEHO]
TpubomeTpmjckoj onpemmn (Tubometap, HaHoTpmbometap, Talysurf, Mukpockonu, PQ meTap, Scratch Tectep, SEM, Nano
indentation Tectep, Nano scratch Tectep, AFM).

MNpenopyuyeHa nutepatypa
1. Mutposuh C., babuh M., Llynuh [., Tpnbonolika KapakTepusaumja HAQHOKOMMNO3MTa Ca MeTa/IHOM ocHoBom, MoHopraduja,

dakynTeT MHKEeHEPCKMX HayKa YHMBep3uTeTa y Kparyjesuy, Kragujevac, 2016

2.Gwidon W. S, Andrew W. B, Engineering Tribology, Butterworth-Heinemann, 2001

3.Bharat Bhushan, Nanotribology and Nanomechanics, Springer, 2005

4. William A. Goddard Ill, Donald W. Brenner, Sergey E. Lyshevski, Gerald J. lafrate, Handbook of Nanoscience, Engineering
and Technology, CRC Press, 2002

5.Bharat Bhushan, Modern Tribology Handbook, CRC Press, 2000

6. M. ). Neale, The Tribology Handbook, Butterworth-Heinemann, 2001

7.6abuh M. Mutposuh B., TpubonoLiKe KapaKTepUCTUKe KomNno3uTa Ha 6a3u ZnAl nerypa, moHorpaduja, MalwmHcKu
dakyntet y Kparyjesuy, 2007.

bpoj yacosa aKkTMBHe HacTaBe: Teopwujcka HacTasa: 75 MpaKTnyHa HacTaga: 75

MeTtopae n3sohera HacTaBe
Teopwujcka HacTaBa ce n3Boau ,ex catedra” y3 kopuwhere MynTUMegujanHUX cagpkaja U MHTEPAKTUBHUX COPTBEPCKUX anaTa.
MpaKTUYHa HacTaBa ce peanmnsyje KPo3 CaMoCTaNlaH UCTPAKMBAYKM Paj M 3aCHOBAH je Ha ,y4erbe 3aCHOBAHO Ha npobnemy”.

OueHa 3Haka (MakcumanHu 6poj noeHa 100)
McnuT ce nonaxke npesajom v npeseHTaumjom npojekta. JJo 60 6040Ba HOCK NPOjeKaT, a HEroBa NPe3eHTaLLMja Koja UHTerpuwe
M YyCMEHU Aeo ncnuTa Hocu po 40 6opos.a.
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Hasue npegmeta: HanpegHo oapiKasarbe TEXHUYKUX cUMCTEMA

HacraBHuK: NMetap Togoposuh

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMB: 15

Ycnos: Hema

Lum npegmeta

OBnafaBatbe 3HatbMMa M3 061aCT HanpegHUX MeToAa OAprKaBakba onpeme y CaBpPeMeHUM NPon3BOAHUM CUCTEMMMA
M npouecuma, a npema aKTye/NHUM CBETCKUM KpuUTepujymmma. YnosHaBarbe Ca MeTogama 3a WUAeHTUPUKOBahe
TPEHYTHOT U NPOrHo3npakse byayher cTakba 04HOCHO PACcNoNOKUBOT pecypa TEXHUYKNX cuctema. OBnadaBakbe 3HabNMa
HEeONXOoAHMM 332 CUCTEMCKM NPUCTYN Koa noBeharba eeKTUBHOCTU U eKCnoaTalMoHe Noy34aHOCTU TEXHUYKMX CUCTEMA.

Ucxop npeameTta

HaKoH oBOr Kypca CTyAEeHT AOKTOPCKMX CTyamja:

o [loceagyje 3Harba 33 CMCTEMCKM HAYYHM MPUCTYN y carnefaBarkby MecTa M y/aore ogprkaBakba Yy CaBpeMeHOj
MHAYCTPWUJCKOj NpaKcy,

o Moke caMoCTa/IHO A3 NPEKO 0ApKaBarba ynpas/ba edpekTUBHOWNY TEXHUYKUX CUCTEMA,

0 3Ha camocCTasHO Aa ofabepe AMjarHOCTUYKE napameTpe U UAEHTUOUKYje TPEHYTHO M NporHosupa byayhe ctare
OHOCHO PaCNONOXMB Pecyp TEXHNYKUX CUCTEMA U

o Moe camoCTasIHO KPO3 CMCTEMCKM NPUCTYN Aa YHanpehyje norogHocT 3a oaprKkaBare u nosehasa ekcnioaTaumoHy
Noy34aHOCT TEXHUYKUX CUCTEMA.

Capprkaj npegmerta

Teopujcka Hacmasa

CaBpemeHu NpUCTyn ogprKaBaky TEXHUYKMX cucTema; CTPYKTYpa M NapameTpu CTakba TEXHUYKUX cucTema; OaprkaBarbe
N epeKTUBHOCT TEXHUYKNX cucTema; HanpeaHe metoae oaprkaBarba (RCM, NpoakTMBHO, oAprKaBarbe y okBupy TPM-a,
WCM-a 1 Lean Manyfactyring KoHuenTy npousBoare); MeToae aHannse y3poyHMKa OTKa3a; TeXHUYKa AMjarHOCTMKa;
BubpoaunjarHoctmka; TepmoBusnja; AHanu3a npoaykata xabara; byka; MeTtoge ncnutmuearba 6e3 pasaparba (NDT);
MorogHOCT TEXHUYKMX CMCTeMa 3a ogp:KaBarbe; EKcnnoataumoHa noysgaHocT; TPOWKOBW oapKaBaka; byayhHoct
cucTeMa ofpKaBarba

lpakmuy4Ha Hacmasa

MpaKTMYyHa HacTaBa ce peanusyje KPO3 CaMOCTajlaH paj Ha CMCTEMCKOM pellaBakby npobnema y MHAYCTPUjM U y3
Kopuwhere caBpemeHe gujarHocTuyke onpeme (Data Collector B&K 2526 ca copteepom Sentinel., 5 channel PULSE Data
Acqyisition Unit B&K ca coptBepuma 7770- PULSE FFT Analysis i 7773 - PULSE Envelope Analysis, ®oHomeTap B&K 2250.,
Tepmosusujcka kamera ThermoCam P640 ca npunagajyhum codpteepom, Flexible articulated videoscope VEZ 4-8., Cuctem
3a AMjarHOCTKY CTakba Pas/IMYUTUX TUMOBA MUHEPANHUX UHAYCTPUJCKUX Y/ba., UTA,.).

Mpenopy4yeHa nauteparypa

1.Wang H., Pham., Reliability and Optimal Maintenance, Springer, 2006.

2.Nakajima, S., TPM Development Program , Productivity Press, 1989.

3.Blanchard, B., Verma, D., Pererson, E., Maintainability, John Wiley and Sons, INC,1995

4.Cornelius S, Paresh G., Practical Machinery Vibration Analysis and Predictive Maintenance, ISBN: 0750662751,
Newnes Publication, 2004

5.Roderick T., Thermography Monitoring Handbook, ISBN: 1901892018, Coxmoor Publishing Company, 1999

6.Brian R, Trevor H., The Wear Debris Analysis Handbook, ISBN: 1901892026, Coxmoor Publishing Company, 1999

7. Jepemuh b., Togoposuh M., KomnaekcHa gujarHocTuKa potopa, MoHorpaduja, ISBN: 978-86-8663-21-4, MalUMHCKM
dakynteT y Kparyjesuy, 2007.

Bbpoj yacoBa aKTMBHe HacTaBe: Teopwujcka HacTaBa: 75 | MpakTMyHa HacTaea: 75

Mertopae ussohera HacTaBe

Teopujcka HacTaBa ce u3BoaM ,ex catedra” y3 kopuwhere mynTMMeamjanHux cagprkaja. MpakTMyHA HacTaBa ce
puj a o, y3 Kop y Avj Apxaja. Mp

peasiM3yje KPO3 CamocTanaH UM TMMCKM Paj, v 3aCHOBAH je Ha ,yderby Kpo3 peluaBatbe akTyenHor npobiema”.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
McnuT ce nonaxke npegajom U npeseHTaumjom npojekta. [lo 60 6oaoBa HocK NPojeKaT, a eroea npeseHTaumja Koja
MHTErpuLLIe U yCMeHU Aeo ucnuta Hocu o 40 6ogosa.
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Ha3sus npeameta: iurutanHa nponssoama

HactaBHUK nnm HactaBHuuym: Munan A. Epuh

Cratyc npeamerta: M360pHKM NpeameT cTyamnjcKor nporpama

Bpoj ECMNB: 15

YcnoB: Hema

Uum npeameta
CTuuarbe 3Hatba, TEOPUCKUX U MPAKTUYHKMX, Yy 061aCTU AUTUTANHE NPOU3BOAHE O4HOCHO
OUIUTanHUX mogena n MeToZa Kojuma ce OnuUcyjy CBU acrneKTu }KUBUTHOT LUKAYca Npou3Boaa.

Ucxop npeamerta

Mo cTUuakby HEONXOAHMX 3HAtba M BELUTUHA KaHaAnaaTM he 6UTM cnocobHM Aa MHTErpanHo

carneaasajy, pa3sujajy n npumMmersyjy pasnamumte MHOBALMOHE nNpoLuece NPojeKTaHTCKUX AUCUMNAMHA KAo
WTO Cy: AM3ajH Npou3BOAZa, NNAHMpatbe Mpoueca, nnaHupare layout-a, npojkeToBarbe NpoLeca,
CMMynaLnja npoueca, ynpassbatbe NPON3BOLAHOM.

Cappxaj npegmera

Teopujcka Hacmasa

NHXKerepcKe aKTUBHOCTU. WMHAyCTpUjcKa MOTMBALMja 33 AUTUTANHY nNpou3Bogky. KOHKypeHTHO
MHXerepcTBo. Cumynaumja: MeTomonoruje, TexHonorvje wm npouecu. [pumeHa cumynaumje y
NPOU3BOAHUN: CMMY/aLMja TOKA NPOU3BOAHE, CMMYyNaLMja MOHTaXe, cumynaumnja obpagHux npoueca,
cuMynaumja eproHomnje, poboTCKa cuMynaumja, ynpas/batbe BpemeHOM. HanpeaHu npounsBoaHU
NHXerepuHr 6asmpaH Ha caspemeHum IC TexHoNOrMjama.

Mpakmu4yHa Hacmasa

MpaKTU4Ha HacTaBa ce peanunsyje KPO3 caMoCTasaHa UCTPAXKMBaHba Be3aHa 3a AUTUTA/IHY MPOU3BOAHY, Y3
Kopuwhere caBpemeHe IC TexHonoruje.

Mpenopy4yeHa nutepartypa
1. Lihui Wang, Andrew Y.C. Nee, Collaborative Design and Planning for Digital Manufacturing,
Springer, 2008
2. Pedro F. Cunha, Paul G. Maropoulo, Digital Enterprise Technology- Perspectives and Future
Challenges, Springer, 2007
3. Khan W.,, Raouf A., Cheng Kai., Virtual manufacturing, Springer, 2011
4. Patko B. Mutposuh, MNpojeKkToBarbe TEXHONOLWKMX NpoLeca, Hay4Ha Kibura, beorpaz, 1991

bpoj yacoBa aKTMBHe HacTase: ‘ Teopwujcka HacTaBa: 75 MpaKTMyHa HacTasa: 75

Metoae usBohera HacTaBe
MpepaBamba, Bexxbe, CTyAMje cayyaja, KOHCYNTaLMje, MEHTOPCKMU paj U U3pasa NpojeKkTHOr 3a4aTKa.
MpaKTUMYHA HacTaBa ce peanunsyje KPo3 CamocTasaH U TUMCKU UCTPAXKMBAYKM paj Npu U3paam npojekTa.

OueHa 3Haka (MakcumanHu 6poj noeHa 100)
NcnuT ce nonaxke npeaajom u npeseHTaunjom npojekta. [lo 60 6040Ba HOoCKU NpojeKaT, a Herosa
npeseHTaLnja Koja MHTErpULLE U YCMEHM Aeo ucnuta Hocu o 40 6oposa.
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Hasue npeameta: OgabpaHu NocTynumu naacTMuHor o61MKoBama

HacraBHUK Unn HacTaBHULM:

CraTyc npegmerta: M360pHKN NpeameT CcTyaunjcKor nporpama

Bbpoj ECMNBb: 15

YcnoB: Hema

LUum npegmeta
CTnuatbe 3Hara M3 061acT HOBMX MOCTyNaKa naactTuyHor obamnkoBara, Koju uMajy nocebaH 3Hauaj y
NCTPaXKMBAYKOM CMUCAY, ann 1 cee Behy NpumeHy y caBpeMeHOj UHAYCTPUjU.

Ucxop npegmeTa

OBnlafiaBatbe 3HabemM M3 0061aCTU KOjy MOKpMBA OBaj npeameT omoryhaBa: no3HaBatbe WM3ydyaBaHUX
nocTynaka naacTUYHOr 06/IMKOBakba Yy TEOPUJCKOM M anIMKaTUBHOM CMWCAY, MO3HaBakbe TNaBHUX
efemeHaTta ob6pagHNUX CUCTEMA U HUXOBUX CMELUMPUYHOCTM Y OAHOCY Ha K/1aCMUYHE NOCTYNKe NAacTUYHOr
06/1MKOBama, KPUTUYKO carsiegaBare onpaBAaHOCTU MPUMEHE Y KOHKPETHUM YC/I0BMMa UTA,

CapgpiKaj npegmerta

Teopujcka Hacmasa

YBoa, Knacudumkaumja noctynaka. CynepnnactmyHo ob6amKkosarbe. Thixo - obamKoBarwe. O6anKoBarbe
€KCNN03UBHUM AejCTBOM. ENeKTpo-MarHeTHO U eNeKkTpo-XuapaynmyHo obamkoBame. Jlacepcka obpasaa
nmma. ®uHo npoceuarbe. UMHKpemeHTanHo obaukosarbe. Hydroforming. MuKkpo ob6aunKoBabe.
CneymdunyHocTn 061MKOBaHa HOBMX MaTepujana. Ynpassbakse npouecom gybokor nssnayerba. Net shape
forming i near net shape forming.

Mpakmu4yHa Hacmasa

AKTUBHO npahere M Kopuwhere NPUMAPHUX HaAyYHUX M3BOPA W CUCTEMATM3ALMjA MPUKYN/bEHUX
nogataka. OpraHu3oBatbe M cnpoBohere eKCnepMMeHTaNHUX UCNUTUBaHaA. lMpunpema 3a nucare
Hay4HoOTr paja.

Mpenopy4yeHa nutepartypa
1. S. Kalpakjian: Manufacturing Processes for Engineering Materials, Addison-Wesley 1997.
2. C.Anekcangposuh, Cuna gparba 1 ynpas/bakbe npouecom ayboKor n3snayera, MoHorpaduja,
MawwuHcku dakynteT y Kparyjesuy, 2006.r.
3. M. Mnanyak, . Bunotuh: TexHonorunja nnactmuHor gepopmmcarba, ®TH Hosu Cag, 2003.
4. AKTyenHu Hay4yHW pagosu u3 oarosapajyhux 6asa mehyHapoaHMX Yaconuca, Apyrn M3BOpwU
peneBaHTHMX NogaTtaka ca MIHTepHeTa uta,

bpoj yacoBa aKTMBHe HacTaBge: Teopwujcka HacTasa: 75 MpaKkTnyHa HacTaga: 75

Metoge nssohera HactaBe

MpepaBarba, CaMOCTA/IHU CTYAMjCKO-UCTParKMBAYKM papg, KoHcynTauuje. [lpepaBara ce M3BOAE
KOMbMHOBaHO. Ha npepaBatbMma ce W3NaxKe TEOPETCKM Aeo rpaauBa npaheH KapaKTepUCTUYHUM
npMMepMmMma pagu nakwer pasymesBatba rpagmea. Kpos [lpakTWMyHa HacTaBa CTyAeHT, npoy4daBajyhu
Hay4yHe Yaconuce, noaaTke ca MHTepHeTa M ocTany /AuTepaTypy, CamocTanHO npoaybsbyje rpagmeo ca
npegasarba. Y3 pag ca HAaCTaBHUMKOM CTyAeHT ce ocnocobsbaBa 3a CaMOCTaHO NMUCakbe HayyHor paga. Y
OKBUPY CTYAMjCKOT UCTPAXKMBAYKOT paja U3BOAE CE M eKCNePUMEHTaIHA UCNUTUBaHA Y labopaTopujama.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)

NcnuT ce nonake Ha ocHoBy ypaheHor n oabpareHor NpojeKkTHor paaa. KBannteT npojekta goHocu Ao 60
604083, a terosa oabpaHa M NpeseHTauMja, Koja MHTErpuLLIe U YCMEHU Ae0 UCMUTA, AoHocu go 40
6opoBa.
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Hasus npeamerta: lepopmabunHoct n o6pagmMBocT matepmjana

HacraBHUK Unn HacTaBHULM:

CraTyc npegmerta: M360pHKN NpeameT CcTyaunjcKor nporpama

Bbpoj ECMNB: 15

YcnoB: Hema

LUum npegmeta

CTuuatse 3Haka M3 obnactn gedopmabunHocTn u 06paaMBOCTU NAACTUYHUM 06IMKOBaHbeM 1 ocnocob/baBatse 33
UcTparkMBayku pag. OBa 3Harba Cy BEOMA 3Ha4yajHa M y TEXHONOLWIKOj NpaKcu npu Kopuwhery HOBUX, Texe
06pagmnBMX MmaTepmjana y CaBpemMeHUM NpoLLecma naacTMyHor o6ankoBamba.

Ucxop npepgmeTa

OBniagaBakbe 3Hakbem U3 06/1aCTU Kojy NoKpuMBa oBaj npegmeTt omoryhasa npoueHy AepomabunHoCcTn caBpemeHmnx
MmaTepujana 3a Kopuwhere y npouecMma TeXHONOrMje naacTMyHor obsimMkoBara M CTULare cnocobHOCTU 33
NCTPaXKMBAYKK pagy nabopaTtopuiju.

Capp:kaj npeameta

Teopujcka Hacmasa

Yeoa. OdedopmabunHoct, nnacTMyHocT u obpagmeocT. O6paamMBOCT /IMMOBA. XEMWjCKM cacTaB, CTakbe, CTPYKTypa
MaTtepujana. EdekaT ojauyarba. AHM30TpoNMja. XomoreHocT gedopmucara. Ouctpubyumnje nebopmaumnja. MapameTpu.
CumynatusHe meTode wucnutuBarba gedpopmabunHoctm numosa. Keeler-Goodwin-oB  gujarpam  rpaHuyHe
aedopmabunHoctu. Uctopuja aedopmucarba. JedopmabuaHoOCT y npouecma 3anpemMmnHcKor 0b6MKoBaka, gnjarpam
rpaHuyHe aedopmabunHocTu. TpuboNoWKM acnekT aedopmabuaHocTM. OnTMMM3auMja npoueca naacTUYHOr
obnvKoBarba npema Kputepujymmma gedopmabunHoctu. CrneumduyHocT gedopmabuiHOCTU HOBUX MaTepujana:
nvmosM nosuweHe yspctohe, TWB numoBu, iumoBu og, Al nerypa, 7aMMHaTHU IMMOBU, IMMOBM oZ Hephajyhux yenuka
uta. Komnjytepcke cumynaumje npoueca naacTMyHor o61MkoBatba u gedopmabunHoct

lpakmuy4yHa Hacmasa

AKTMBHO npahere n Kopuwhere NPUMAPHMX HaAyYHMX M3BOpA M cUCTeMaTM3auMja MPUKYN/bEHUX NoAaTaka.
OpraHu3oBatbe M cnpoBohere ekcnepumeHTaIHUX UCNUTUBakbA. MNpunpema 3a Nucarbe HayyYyHor paga.

Mpenopy4yeHa nutepartypa

1. C. AnekcaHgposuh, Cuna ApKarba M ynpaB/batbe npouecom Ay6oKor m3Bnadera, MoHorpaduja, MawmnHCKK
dakynTeT y Kparyjesuy, 2006.r.

2. M. NMnaHyak, 4. Bunotuh: TexHonoruja naactuyHor gepopmucara, PTH Hosu Capg, 2003.

S. Kalpakjian, S. Schmid: Manufacturing Processes for Engineering Materials, Pearson Education, New Jersey, 2003.

4. M. CredaHosuh, Tpubonorvja ayboKor u3Bnayewa, Jyroc/IOBEHCKO APYWTBO 3a Tpubonorunjy, MoHorpaduja,
KparyjeBau, 1994.

6. B. Byjosuh, lepopmabunHoct, PTH, Hosu Cag, 1992.r.

5. b. Aeseuunh, ObpaagnsocT Ayboknum mnssnaverem, MawmHckm dakynteT y Kparyjesuy, Kparyjesau, 1977.

6. AKTye/NHW Hay4yHW pagoBu u3 ogrosapajyhunx 6asa mehyHapoaHUX Yaconuca, gpyru 3Bopu ca HTepHeTa uta,

w

bpoj yacoBa aKTMBHe HacTaBge: Teopwujcka HacTasa: 75 MpaKkTn4Ha HacTasa: 75

Metoge nssohera HactaBe

MNpepaBarba, CaMOCTaZIHU CTYAWMCKO-UCTPaXKMBaAYKM pagd, KoHcynTaumje. lMNpepasatba ce us3Boge KombuHoOBaHO. Ha
npeaaBakbMMa Ce M3NaXKe TEOPETCKU Ae0 rpaamsa npaheH KapakTepUCTUYHUM NPUMeEpPUMa paam NakLler pasymeBarba
rpagmea. Kpos [MpakKTMyHa HacTaBa CTyAeHT, npoy4yaBajyhu HayyHe 4aconuce, nogaTke ca WHTepHeTa M ocTany
NnTepaTypy, CaMoCTa/IHO npoaybsbyje rpagmBo ca npegaBakba. Y3 pag, ca HaCTaBHUKOM CTYAEHT ce ocnocobsbaBa 3a
CaMOCTaHO NncCake Hay4yHOr paaa. Yy OKBUPY CTyﬂ,MjCKOF UCTPaXXnBayvkKor pagda n3eoae ce eKCnepmmeHTasiHa UCnNnTneatba
y nabopaTopujama.

OueHa 3Hamwa (MakcMmanHm 6poj noeHa 100) McnuT ce nonaxe Ha ocHoOBY ypaheHor 1 0a6pareHOr NPOjeKTHOr
paga. KBanuteT npojeKkta goHocu go 60 604083, a erosa oabpaHa M NpeseHTaumja, Koja MHTerpuwe U yCMeHu 4eo
ncnuTa, AoHocu ao 40 6oa08a.
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Hasus npegmeta: HymepuuKke cumynaumje npoueca y o6paamu aedpopmucarbem

HacraBHMK unu HactaBHuum: BecHa M. Manguh

Cratyc npeameta: M360pHM NpegMeT CTyaujcKor nporpama

Bpoj ECNB: 15

Ycnos: Hema

LUunm npegmeta

CTuuarbe HanpegHux 3Hakba U3 obsactu Hymepuukux FE (Finite Element) n FV (Finite Volume) moaenupara n cumynaumja
PasMuYUTUX MNPOM3BOAHMX NpoLeca, Kao WTo cy o0bpaja AyOOKMM W3BNAYeHeM, CaBMWjatbe, KOBakbe, WCTUCKUBAHLE,
YTUCKMBAKbE, HET-cxane obpaga, xuaposedopmucarbe UTa. CBU HaBeLeHM TEXHOMOLWKM MPOLECU NOAPaA3yMeBajy NPUMEHY
He/MHeapHe aHanuse.

Ucxopa npeamera

Ha Kpajy Kypca ouekyje ce fa cTygeHT byae ocnocobsbeH Aa peanunsyje UCTaxknBakba CI0XKEHUX MPON3BOSHUX NPOLLEca, HUXoBy
OnNTUMM3aLM]Y, U Pa3Boj cneundUIHUX MOAyNa M ananKaLmMja y MHAYCTPMCKOM OKPYXKekby, MPMMEHOM HajcaBpemeHmjux OE/dB
codTBEpa 3a HENIMHEAPHY aHaNN3Yy.

Capp:kaj npeamera

Teopujcka Hacmasa

MeToga KOHayHMX enemeHata. MeTofa KOHA4yHMX 3anpemMuHa. MaTepujanHu mogenu. MaTemaTUYKo oOnucuBake
TPUBONOLWKMX ycnoBa. [paHWMYHM ycnoBU. HymepuUuKo onucmMearbe KMHEMaTMKe npoueca. TemnepatypHu edekTu npoueca,
onucueare. MHTeponepabunHocTt nogataka. Multi-scale mogenuparse. KoHauHu enemeHTH, aeduHuumje, npernes, oaabup.
Ounckpetusaumja gomeHa. Remeshing. CneunduyHOCTM Moaenuparba pasnuMumMinx npoueca obpage apedopmucarbem.
Mpahere nctopuje gedopmucarba y BULIEONEPaALMOHMM Npouecuma npumeHom FE/FV cumynaumja. Ctyamje cayyaja (MuUH. 6
npumepa).

MpaKTu4yHa HacTaea

HanpegHo mopenvpare NpousBOAHWMX NpoLeca KOMMJIEKCHE FreoMeTpuje, KMHEMATCKE U MaTepujanHe HeMHEeapHOCTU.
M3paga npojekta aHanuse BULLIEOMEPALMOHOr MHAYCTPUKON NpoLeca, HeroBe onTumMsaumje ca GMHaANHUM nNpenopykama
oncera U3BoA/bMBOCTH, Ca YHanpes, AedUHNUCAHOM UU/BHOM GYHKLMjOM.

MNpenopyuyeHa nutepatypa

1. B. MaHauh: ,,®u3nyko U HyMepunyKo MoLenvparbe npoueca obpage aedopmucarbem, DakyATET UHKEHEPCKUX HayKa
YHuep3uteta y Kparyjesuy, 2012.

2. B. Manguh: "Moaenupare n cumynaumja y obpagu gepopmucarwem", MawmHckn dpakyntet, WUS Austria, Kparyjesau,
2005.

3. B. MaHauh: "BupTyenHu uHxerwepuHr", MawnHckun dpakyntet, WUS Austria, Kparyjesau, 2007.
4. R.H.Wagoner, J.L.Chenot, Metal Forming Analysis, Cambridge University Press, 2001.
5. G.R. Liu, S.S. Quek, Finite element Method: A Practical Course
6. R.D.Cook at all, Concepts and Applications of Finite Element Analysis, 4" edit.
7. R.Timingis, E-Manufacture: Application of Advanced Technology to Manufacturing Processes
Bpoj yacoBa aKTMBHe HacTaBe: Teopwjcka HacTaga: 75 MpakTnyHa Hactasa: 75

Mertoge nsBohera HacTaBe

MpepaBarba, CaMOCTa/IHU CTYAMJCKO-UCTPaXKMBaYKM pad, KOoHcyntaumje. lNpepasarba ce M3BOAE MPUMEHOM MOAEPHMX
MYATUMEAMjafHUX CpeacTaBa, 0bu/bem MpUMepa pPeasnm3oBaHMX UCTPaXkmBarba, Kopuwherbem aunueHUMpaHux codTeepa,
ynyTcTaBa 3a HMX0BO Kopuwherbe. KOMBMHOBAHO. Kpo3 CTyAMjCKO-UCTPaXKMBauKM pad CTyAeHT, npoydasajyhu pogaHy
NIMTEPaTypy Ha eHIIeCKOM, OCTaie NPUMEpPE HayYHUX UCTPaXKMBatba Y CBETY, OCTaly AUTepaTypy CaMoCTaNHO CTUYe A04aTHA
3HaHja M ocnocobsbaBa Ce 33 UCTPAXKMBAYKKM pad. Y3 KOHCYATauMje ca HaCTaBHUMKOM, Capagtby Ca UHAYCTPUjOM, CTYAEHT ce
ocnocob/baBa 3a CaMOCTaHO NUcakbe Hay4YHOTr paja M peannsaumjy NpojekTa 3a MHAYCTPMjCKM pa3Boj. MpaKkTUYHa HacTaBa ce
n3soam LLeHTpy 3a BUpPTYe/iHy NPOM3BOAHY, KOjU je OnpemM/beH crneuunjanmsoBaHnm codTeepuma.

OueHa 3Hara (MmakcumanHu 6poj noeHa 100)
McnuTt ce nonaxke npefajom v npeseHTaumjom npojekta. KBaauteT npojekta goHocu ao 60 60408a, a Herosa npeseHTaumja
KOja MHTerpuLle u ycMeHu Aeo ucnuta goHocu ao 40 6oa08a.
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Hasue npeamera: Hayka o matepmjanmma

HacraBHUK nam HactasHmum: AywaH M. Apcuh, Haga P. Patkosuh

Cratyc npegmeta: M360pHU npegmeT CTyANjCKOT Nporpama

Bpoj ECNB: 15

YcnoB: Hema

LUusm npegmeta

Un/mb npegmeta je oa CTyAeHTU NPOLIMPE M CTEKHY HOBA Ca3HaHa M3 HayKe O maTtepujaanma, O4HOCHO A3 YCNoCTaBe Be3y
n3amehy cTpyKType un cBojctaBa matepujana. CtyaeHTu Tpeba umajy notTpebHM HUBO 3HaHa O NOHallaky MaTepujana npu
AeNoBakby cnosbheer ontepehera, Kao U NPU PasINYMTUM NPoLEeCMMa NPUMapHe Npepaje M HakHagHe obpaae, wTo he
nm omoryhutu aa npasuaHo nsabepy ogrosapajyhu matepujan.

Ucxop npepgmeta

MNocne caBnagaHor nporpama W3 oBor npeamera cTyaeHTM he mohum ycnewHo Aa ce yK/byde y MNPakTUYHU U
HAYYHOUCTPa*XMBa4Kku paa. OBa MynTMagncumnnanHapHa Hayka orv\oryhaBa CTUdare NPpUMeH/bUBUX U MPAKTUYHUX 3HAHA
(o] MaTepMjanvw\a n npeacras/ba HEONXOA4HY OCHOBY 3a HU3 APYIrNX HAYYHUX ANCUUNNTNHAG.

Cappikaj npeameta

Teopujcka Hacmasa

YBoa. OnwTe KapaKTepuCcTUKe maTepujana. [paha aToma 1 NepruoaHN cucTem enemeHaTa. Bpcte xemujcknx Besa, KpuctanHa
n amopdHa cTpyKTypa. KpmctanHa pelweTka u cTpykTypa. MNpasum 1 paBHM y Kpuctany. CTpykType meTtana. CTpyKTypa peanHux
meTana. MoHoKpucTanu u nonmkpuctanm. MexaHmuke ocobuHe matepujana. Metoam ucnutmearba metana u nerypa. Obpaga
MeTana Ha XxJ1aZHo, ONopaB/bake 1 peKkpucTannsaumja. OCHOBM KpucTanmsaumje meTana u nerypa. PaBHoTeXHW agnjarpamm
cTarba. Jlerype reoxha v yr/beHuka. OcHoBu $asHMX MPOMEHA y MeTanHumM cuctemuma. ubdysuja. OcHoBK dasHUX
npomeHa y 4BpCcTOM cTarby. PasHe NpomeHe y UBPCTOM CTakby KOZ, Yenuka. [pomeHa noTxnaheHor aycrteHwTa.
TpaHchopmaumonn amjarpamm (IRA n ARA). Tepmuyka obpasia Yenuka v aneBeHor reoxha u Bpcte Tepmuyke obpase
yenuka. CpeactBa 3a 3arpeBarbe U xnahere. Tepmo-mexaHUYKa obpaga u peaycteHUTU3aLumja. MOBPLIMHCKO Kasberse.
Xemujcko—Tepmnyka o6paga. MpumapHo pobujarbe cuposor reoxha, 4enuka u nauseHor reoxha. YenuuHu
nonynpoussoau. Nogena n BpcTe Yenuka. Ytmuaj nervpajyhux enemeHara y yeamumma. Kapbuam y metanHoj oCHOBM U
HWXOB 3Hayaj. Yennum nosuleHe jaunHe. JSlerype 3a anmserse. O60jeHM MmeTann 1 uxose nerype. OCTann caBpemeHm
MHXeHepCcKM meTann u nerype. Koposnja metana u mepe 3awtute. Kepamnukn maTtepujann, cTakao U metanypruja
npaxa. NoaMmepHn M KOMNO3UTHM MaTepujanm. TeXHWYKO APBO M Nanup, 3alUTUTHE NpPeBaakKe U Nenkosu. NMprmeHa u
3Hayaj caBpemMeHMX MeTola UCNUTUBaHa U 3bopa matepujana.

lpakmuyHa Hacmasa

AKTUBHO npahetbe M Kopuwhere NPUMAPHUX HAyYHUX M3BOPA M CUCTEeMaTu3auMja MPUKYN/bEHMX NoLaTaKa.
OpraHu3oBatbe 1 cnpoBohere eKCnepMMeHTaNHUX NCNUTMBaKA. [punpema 3a Nnucakbe Hay4yHor paga.

Mpenopy4yeHa nutepaTtypa

1. M. JosaHosuh, B. Mlasuh, [. Apcuh: Hayka o maTepujanuma |, PakynteT MHKeHEPCKUX HayKa YHUBep3uTeTa y
Kparyjesuy, MCBH 978-86-6335-042-7, Kparyjesau, 2017.

2. M. JosaHosuh, [1. Anamosuh, B. JlTasuh, H. PaTkosuh: MawmrHCKM maTepujann, MawmnHckn dakynteT y Kparyjesuy,
NCBH 86-80581-55-0, Kparyjesau, 2003.

3. Askeland, D.R: The Science and Engeeniring of Materials, 3rd edition, Brooks/Cole Publishing Co., Pacific Grove, CA,
1994.

4. Smith, W.F.: Principles of Materials Scienece and Engineering, third edition, McGraw-Hill, Inc., 1996.

5. Flinn, R.A. and Trojan, P.K.: Engineering Materials and Their Applications, fourth edition, John Willey&Sons, New York,
1995.

bpoj 4yacoBa aKTMBHe HacTaBe: Teopwujcka HacTasa: 75 MpakTMyHa HacTasa: 75

MeToae nssohera Hacrtase

MpenaBarba, CAMOCTANHU CTYAMJCKO UCTPAKMBAYKM paf M KoHcynTauuje. MpenaBarba ce u3Boge KombuHoBaHO. Ha
npefasarbMma Cce M3/axKe TEOPWJCKM 4e0 rpaamBa WMAYCTPOBAH KapaKTePUCTUMUYHMM NPUMEpMMa Yy Lu/by NaKler
pasymeBatba rpagmea. Kpos lMpakTuyHa HacTaBa, CTyAeHT npoydaBajyhu npenopydyeHy Hay4HO-CTPYYyHYy M ocTany
NUTepaTypy, camocTanHo npoaybsbyje rpafMBo ca npegaBakba. Y3 pag ca HaCTaBHMKOM CTyAeHT ce ocnocobsbasa 3a
CaMOCTa/IHO NUCakbe HaydHOr paga. Y OKBUMPY CTYAMJCKOT WCTPasKMBAYKOr paga M3BOAE Ce eKcnepumeHTanHa
ncnuTMBatrba y abopaTtopujama.

OueHa 3Haa (MakcumanHu 6poj noeHa 100)
McnuT ce nonaxke Ha ocHoBy ypaheHor 1 oabpakeHor NpojekTHor paga. KeanuTeT npojekTa goHocu ao 40 60408Ba, a Heroea
oabpaHa 1 npeseHTalMja, Koja MHTErpULLIE U YCMEHN Ae0 UcnNuTa, AoHocu ao 60 6oa08Ba.
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Hasue npeameta: MeTanypruja 3aBapuBaba

HacraBHUMK nam HactasHuum: AywaH M. Apcuh, Haga P. Patkoeuh

Cratyc npegmeta: M360pHU npegmeT CTyANjCKOT Nporpama

Bpoj ECNB: 15

YcnoB: Hema

LUusm npegmeta

Ctuuarbe cneumdunyHmx 3Hatba M3 061acT MmeTanypruje 3aBapeHux cnojesa U To nocebHO M3 acnekTa NPoOMeHa Koje HacTajy
npwv 3arpesakby, TOM/beky U xnahery meTana u nerypa. To nogpasymesa CocobHOCT CaMOCTaIHOT 3aK/byyMBakba CTyAeHaTa
[la youye 1 CXBaTe COKEHOCT TEPMUYKMUX U GU3NYKO-XEMU]CKUX NOjaBa NPU 3aBapuBakby U Aa NoBexy bUTHe ynasHe napameTtpe
3aBapu1Barba ca U3nasHMM 0CobUHaMa cnoja.

Ucxop npegmeTa

OBnagaBatbe 3Hatbem M3 06s1acTU KOjy MOKpuBA OBaj npeameT omoryhasa CTyAeHTMMA Aa Ce ca YCMeXoM YK/byye y
Hay4YHOMCTPAXKMBAYKM OAHOCHO MpPaKkTM4HM pad. CrtyaeHTn he 6uTn 0byyeHW [a TEOPUJCKM U MPAKTUYHO CaMOCTA/IHO
npouekryjy 3aBap/bMBOCT OCHOBHUX MaTepujana, bupajy HajnoBo/bHMUjU NOCTyNaK U A04ATHU maTepujan, ogpene onTMmasHy
TEXHO/I0rMjy 3aBapMBakba U NPONULLY METOAe HakHaaHe TepMUYKe 0bpaie M KOHTPO e 3aBapeHOr cnoja, Yume ce obesbehyje
TPa*XeHW KBa/IUTET 3aBapeHor cnoja.

Cap,p)Kaj npegmeta

Teopujcka Hacmasa

YBoga. OcHoBM 3aBapuBatba. Mpernes noctynaka 3aBapmBakba U CPOAHMX NOCTynaka M3bop ocHOBHOr M Ao4aTHON MaTepujana
3a 3aBapuBarbe. OLueHa 3aBap/bUBOCTU YesMKa, INBeHUX rBoxXNa 1 06ojeHUx MeTana 1 hUXOBUX ferypa. N3sopwu TonnoTe 3a
3aBapuBatbe U HbMXOBE KapaKTEPUCTMKeE. TONIOTHU BUaHC NpuY 3aBapuBakby. TemnepaTypcka Nosba U TEMNEPATYPCKU LUKAYCH
npwn 3asapuBakby. HenokpetHM n nokpeTHu m3sopu TonnoTe. KoHcTpyKumja un npumeHa KH n KHZ pujarpama 3a oueHy
3aBap/bMBOCTU YenuKa. MeTanypLike NpoMeHe Npu 3aBapuBakby. TOM/beHE OCHOBHOT W A0AaTHOr mMeTana U obpasoBarbe
lWaBa. XemujcKke peakuuje y pactony (McnapaBarbe, ancopnuuja, paduHaumja, neruparbe, audysuvja, Ae3oKcugauuja).
Ob6pasoBatbe WaBa M NpomeHe npu ouspwhusary. MexaHM3aM HacTaHKa M BpCTe NpcavHa. CTPYKTypHe MpomMeHe npu
3aBapuBatby jeaHodasHMX M BuwedasHMX meTana u nerypa. HanoHcko 1 AedbopmMaumMoHO CTakbe Y 3aBapeHMM CMojeBMMa.
TepMUYKM U CTPYKTYPHM HAaNOHMU M Mepe 3a hUXOBO CMakberbe. Tepmumyka obpasa 3aBapeHux crnojesa. MocTynuy 3aBapusarba
N TEPMUYKOT ceyera. HaBapmBare 1 TepMuYKa metanmsauuja. Jlemmwerse n nenberse. Metoam KOHTpOse 1 oueHa KBananuteTta
3aBapeHux cnojesa.

ﬂpaKmuwHa Hacmaea

AKTUBHO npahere M Kopuwhere NPUMapPHUX HayyHUX M3BOPA M cCUCTeMaTusauMja NMPUKYNJbEHUX NoJaTaka.
OpraHu3oBakbe U CnpoBohere eKCnepuMeHTaHNX UCMUTMBaHA. [pMnpema 3a Nnucakbe HayyHor paga.

Mpenopy4yeHa nutepartypa

1. M. JoeaHoswuh, B. Jlasunh: TexHoNOrMja NMBeHA U 3aBapuBatba, PaKyNTET MHKEHEPCKUX HAayKa YHUBep3uTeTa y Kparyjesuy,
MCBEH 978-86-6335-011-3, Kparyjesau, 2015.

2. M. JosaHosuh, B. Mlasuh: Mpaktukym PE/T 1 MAT/MWI 3aBapuBarba, MawmnHcku dakyater y Kparyjesuy, UCBH 978-86-
86663-11-5, Kparyjesau, 2008.

3. M. JosaHosuh, B. Nlasuh: MpakTnkym racHor (IM3) n aproHckor (TUT) 3aBapuBarba, MaluMHCKM dakynTeT y Kparyjesuy,
MCEH 978-86-86663-37-5, Kparyjesau, 2010.

4. M. JosaHosuh, [. Apamosuh, B. Jlasuh: TexHonorunja 3aBapuBakba-npupyYHUK, OPYro MNPOLWMPEHO M AOMNYHEHO
CaMOCTa/IHO ayTOpPCKo nsgamwe, MCBH 0513-8523, Kparyjesau, 2011.

5. S. Kou: Welding Metallurgy, 2nd edition, Hoboken, New Jersey, ISBN 0-471-43491-4, 2003.

6. J.F.Lancaster: Metallurgy of Welding, 6th edition, Woodhead Publishing, ISBN 9781855734289, 1999.

bpoj yacoBa aKTMBHe HacTage: Teopwujcka HacTasa: 75 MpakTnyHa HacTasa: 75

Metoge nssohera HactaBe

MNpepaBatba, CaMOCTaNHU CTYAMJCKO WCTPaXKMBaykM pagd M KoHcyntaumje. lMpegaBarba ce uM3BOoAe KOMOBWHOBaHO. Ha
npegasarbMMa Ce n3naxke TEOPUjCKM A,e0 rpagmBa UNYCTPOBAH KapPaKTEPUCTUYHUM NPUMEPUMA Y LiM/bY NaKLIer pa3ymeBakba
rpaamea. Kpos MNpakTMyHa HacTaea, CTyAEHT npoyyaBajyhu npenopyyeHy Hay4yHO-CTPYYHY W OCTany AuMTepaTtypy, CaMoCTasIHO
npo,a,y6rbyje rpaguBo Ca npeaaBarba. Y3 pag ca HaCTaBHUKOM CTyAEeHT Cce ocnocob/baBa 3a CaMOCTa/IHO NUCakbe Hay4HOr paja.
Y OKBUPY CTYAMjCKOT UCTPArKMBAYKOT paZa M3BOAE Ce eKCNnepumMeHTasIHa UCNUTMBaHa Y NabopaTopujama.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
McnuT ce nonaxke Ha ocHoBy ypaheHor 1 oabpateHor NpojekTHOr paga. KeanuTeT npojekTa goHocu ao 40 60408Ba, a eroea
oabpaHa 1 npeseHTaumja, Koja UHTErpULLIE N YCMEHW AEe0 UCNuUTa, AoHocu Ao 60 6oa0Ba.
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Hasue npegmeta: O6paga curHana

HactaBHUK nnm HactasHuum: Metap Togoposuh

Cratyc npeamerta: M360pHKM NpeameT cTyamnjcKor nporpama

Bpoj ECMNB: 15

YcnoB: Hema

Uum npeameta

YnosHaBatbe KaHAMAaTa ca OCHoBaMa obpaje curHana (aHanorHo/AnrMTanHo) u NpMMeHa cTedeHor
3Hakba 3a pelaBarbe peanHnx npobaema m3 cBux 061acTn Kog Kojux noctoju notpeba 3a obpasom
CuUrHana

Ucxop npeamerta
HakoH oBOr Kypca CTyAeHT AOKTOPCKUX CTyamja:
e [loceayje 3Hara 3a HanNpeaHO ANCKYTOBake Ha TeMy obpaje curHana,
e (CnocobaH je Aa NPUMEHM CTeYEHA 3HaHa 3a PeLlaBatbe peasiHmx Nnpobaema,
e MorKe caMoCTaIHO Aa NIaHUPa U NPAKTUYHO peanunsyje ekcnepumeHTe M3 06a1acTu aHanmse
curHana (Hnp. Bubpaunje m 3ByKa).

CapgpiKaj npegmeta
Teopujcka Hacmasa
1. Yno3HaBarbe ca CUTHANMMA,
®ypujeose metoae (FT, DFT, FFT),
JInHeapHun cuctemm,
AHanoruu u gurutandm euntepum (IR, FIR),
CurHann y BpEMEHCKOM AOMEHY,
CnekTpanHa aHanu3a,
EHBenone,
CneKrtporpam,
. AKBM3MUMja nogaTaka,
10. AnjarHocTndmKoBare mallmHa: Jlexkajesu, 3ynyaHmum u ap.
lpakmu4yHa Hacmasa
Y 3aBUCHOCTM o0f, 06nacTM Kojy WCTpaxkyje, CcTyaeHT aobuja 3agatak fa CamoCTaiHO OCMMUCAU
eKCnepuMeHTaIHa UCTPaXKMBakba U Y3 KOHCYNTaumje nsabepe oarosapajyhy metoay 3a obpaay pesyntaTa
UCTpa*knsatba (CMrHana).

©oONOUAWN

Mpenopy4yeHa nutepartypa

1. Braun S., Discover Signal Processing — An Interactive Guide for Engineers, Wiley, 2008

2. Shin K. and Hammond J., Fundamentals of Signal Processing for Sound and Vibration Engineers, Wiley,
2008

3. Ricardo A. Losada, Digital Filters with MATLAB, The MathWorks, Inc., 2008

. Walt Kester, Mixed-Signal and DSP Design Techniques, Newnes, ISBN: 0750676116, 2003

5. Maurice L. Adams, Rotating Machinery Vibration, From Analysis to Troubleshooting, Marcel Dekker,
2001

S

bpoj yacoBa aKTMBHe HacTaBe: Teopwujcka HacTaBa: 75 MpaKkTnyHa HacTasa: 75

MeTope nssohera HactaBse

Teopujcka HacTaBa ce U3BoAM ,ex catedra” y3 Kopuwhere MynTMMegmjanHmX cagpikaja.
MpaKTMYHa HacTaBa ce peasnsyje KPO3 CAaMOCTaNlaH MW TUMCKM Pag, U 3aCHOBaH je Ha ,y4ekby Kpo3
pellaBakbe akTyenHor npobnema“.

OueHa 3Hama (MakcmanHm 6poj noeHa 100)
McnuT ce nonaxke npesajom U npeseHTaumnjom npojekta. [lo 60 60408a HOoCcK NpojeKart, a kerosa
npeseHTalnja Koja MHTErpULLIE U YCMeHU Aeo ucnuta Hocu o 40 6oposa.
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Hasus npeamerta: U36op matepujana

HacrasHuK naun HacCTaBHUUU:

CraTtyc npeamerta: M360pHM NpeameT CTYAMjCKOr nporpama

Bpoj ECNBb: 15

Ycnos: Hema

Liusb npeamerta

Uumb npeameta je yceajatbe metogonorunje nsbopa matepujana npu passojy npousBoaa. MpumeHe 3Hawa O matepujanvma npwm
n3bopy maTepujana 3a peanHe npou3Boge. YNO3HaBake PasNMUUTUX METOAA M pavyyHapCKUX cuctema 3a u3bop martepujana.
Bexbarbe npumeHe 3Hakba 0 MaTepujanuma npu n3bopy matepujana 3a peanHe npoussoge. Mpahere osor npegmeta omoryhuhe
CTYAEHTUMA CTULAHe 3Hatba MOTPEeOHUX 3a ycnewHo 6aB/berbe HAayYHOUCTPAXKMBAYKMM PaJOM M ycaBplUaBakbem Yy Mnoapydjy
npumeHe n3bopa matepwmjana.

Ucxop npeameTa

Ha Kpajy Kypca odeKyje ce Aa CTyAeHTU NoKaxy ayb/be No3HaBakbe OCHOBHUX MPUHUMNA M NojMoBa y 0b6i1acTv nsbopa matepujana,
pasymejy ogHoce usmehy cTpyKType, cBojcTaBa U obpase y ¢asm npojekToBara npoussosa, byay ocnocobsbeHu aa pasymejy v
npumeHe metoge usbopa maTepujana, Kopucte pasnvunTte 6ase nopgaTaka, coPTBEPCKe anaTe U eKCnepTHe cucteme 3a usbop
maTepwmjana, Nokaxy cnocobHocT NnpumeHe ogrosapajyhux ctpatervja nsbopa maTepujana 3a HoBe cuTyaumje nomohy peneBaHTHUX
MeToAa W anata, paseujy 1orMyaH nyT peLiaBarba Npobiema nsbopa matepujana, aHanusnpajy u npessuae nepdopmaHce npomssoaa
Ha 6a3u usabpaHor 06aKnKa, BpCcTe MaTepujana u TexHUKe obpage.

Koga ctyaeHaTa he 6utn passujeHa cnocobHOCTH 3a camocTanHo Kopuwhere HaydHe anTepaType U CTPYYHUX nybanKaumja o usbopy
maTepwujana 3a ogrosapajyhy ynotpeby 1 nsbop y pasHum nogpydjuma TexHuKe.

Caap)Kaj npeameta

Teopujcka Hacmasa

MoBe3aHOCT mMaTepujana U pasBoja NPOM3BOAA KPO3 UCTOPUjy. HUBOTHU LMKAYC CUPOBMHA U MaTepujana. Bese nsamehy passoja
npou3BoAa (KOHCTpyMcarba), MPOU3BOAHUX MOCTyNaka v matepujana. M3bop maTepujana Kao nocTynak ycknahuearba ogpeheHor
6poja 3axTeBa, CBOjCTaBa M KapaKTepPUCTMKa PaCcnONOXKMBUX MaTepujana Koju je ycKo nosesaH ¢ M360pom nocTynka npousBoaHe U
KOHCTPYKUMjcKMM obnnKoBarbem. M360p onTMmanHor matepujana Kao butaH cacTaBHM feo npoueca pasBoja npoussoaa. CeBojctea
maTepujana mepojasHa 3a OA/yYMBarbe Npu MpaBuUIHOM M360pPYy ONTMMAanHor maTepujana. MeTtogonornja usbopa matepwujana.
3axTeBM 3a NPOU3BOA WM MaTepujane u KpuTepujymu nsbopa matepujana: pacrnonNoXKMBOCT M HabaB/bMBOCT, LieHa U TPOLUKOBW,
bYHKLMOHANHOCT, TEXHO/IOTMYHOCT, MUCKOPUCTUBOCT, eKCNI0aTabuaHOCT (OTNOPHOCT Ha Xabatbe M aHTMKOPO3MBHOCT), EKONIOMMYHOCT,
PELMKNNYHOCT, HOPMUPAHOCT, ECTETUYHOCT, TaKTUIHOCT. CBOjCTBa, NapameTpu 1 pyHKUMje 3a nopeherse 1 BpegHOBatbe maTepujana.
MeToae nsbopa v onTMmmM3aLmje: meToaa TEXMHCKUX CBOjCTaBa, MeTOAA FPaHWYHMX BPeAHOCTH, LieHa jeaAnHMLEe CBOjCTBa, MeToda
nospahaja obutn, rpadumyke KapTe cBojcTasa 3a u3bop matepwmjana. U3bop nponssoaHMX NocTynaka. PauyHapom nogp:kaHu cuctemu
3a u3bop matepujana: 6ase nogataka, MHGOPMALMOHU, U €KCEPTHU cucTtemu. Mprumepun NpumeHe meToaa M3bopa matepujana 3a
pasnnunTe Aenose U KOHCTPyKLMje.

MpakmuyHa Hacmasa

AkTMBHO npaherbe M Kopuwhere NPUMaAPHUX HAYYHWUX M3BOPaA M CUCTEeMaTM3aluja MPUKYM/beHUX nogataka. OpraHusoBarbe U
cnposoherbe eKCnepuMeHTasIHUX UCNUTMBatba. M3pada NpojekTHOr paja MMa 3a Lub Aa CTyAeHTMMa omoryhu yrnosHaBake ca
HajHOBMjUM aoCTUrHYhMMma M3 oBe 06/1acTU aHanNM3UparbeM MTepaType U HayyHUX pafioBa Yy LM/bY KOMMNAETHUjer carnefaBata
npobaema us oe ob61acTu.

Mpenopy4yeHa nutepatypa

1. Filetin, T.: Izbor materijala pri razvoju proizvoda, Sveucilisni udzbenik, FSB, Zagreb, 2006.

Ashby, M.F.: Materials Selection in Mechanical Design, 3rd edition, Butterworth-Heinemann, Oxford, (2005).
ASM Handbook: "Material Selection and Design", Vol. 20, ASM, Ohio, 1997.

Kutz M, editor. Handbook of materials selection, John Wiley & Sons, New York, 2002.

Farag, M.M.: Selection of Materials and Manufacturing for Engineering Design, Prentice Hall, London, 1989.

vk wnN

Bbpoj yacoBa akTMBHe HacTase: | Teopwujcka HacTaBa: 75 | MpaKTtnyHa HacTasa: 75

Metoae nssohera HacTtase

MpepaBarba, CaMOCTa/HM CTYAMjCKO-UCTPAXMBAYKM pag, KoHcynTauuje. lpepaBarba ce M3BOAE KOMBWHOBAHO
NPUMEHOM MOAEPHUX MYNTUMEANjAIHUX CPEACTaBa, Ca 0bM/bem NpUMepa paau NaKLer pasymesarba rpaavea. Kpos
CTYAMNjCKO-UCTPaXKMBAYKKN pag, CTyAeHT, npoydyasajyhu gopatHy nuTepatypy (Kkbure M 4Yacomnuce), camocTasiHO CTuye
AoAaTHa 3Hakba M ocnocob/baBa ce 3a UCTPAXKMBAUKM pad,. Y3 KOHCyATauuje ca HaCTaBHUKOM, CTyAeHT ce ocnocobsbaBa
33 CaMOCTas/IHO MKMCakbe Hay4YHOT paja U peanusaunjy NpakTUYHOTr NPojeKTa.

OueHa 3Hara (MaKkcumanHm 6poj noeHa 100)
UcnuT ce nonake npepajom U npeseHTauujom npojekta. KBanauTeT npojekta goHocu o 60 6oaoBa, a Herosa
npeseHTauMja Koja MHTerpuwe 1 yCMeHU 4eo ucnuta aoHocu o 40 6opo8.a.
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Hasue npepgmeta: MeToge NpojeKToBakba U UCTPAXKMBAKba Y NPOU3BOAHOM UHXKEHEPCTBY

HactaBHUK unm HactasHuum: Epuh Munan

CraTyc npeamerta: M36opHM NnpegmeT CTyAMjCKOr Nporpama

Bpoj ECNB: 15

YcnoB: Hema

Uum npeameta

CTMLI,aI-be 3Hatba M3 obnactn I'IpOjEKTOBaI-ba N UCTPpaXmMBakba TEXHUYKUX CUCTEMA Y UESTUHWN. Mo3HaBake
caBpemeHunx O6pa,£I,HVIX npoueca O6pa,£I,HVIX Cnctema Ca CTaHOBULWTA ﬂpOjEKTOBaI-ba n paasoja HOBUX NMpon3Boaa.
CTy,Cl,eHTM Yy Capaarbn Ca MEHTOPOM Aed)MHVILIJy TEXHUYKHMN CNCTEM 3a I'lpOjeKTOBaI-be N UCTpaxXmeame.

Ucxop npeamerta

OueKkuBaHu ncxogm cy ocnocobsbeHocT CTyaeHaTa 3a: Npeno3HaBarbe KAapaKTePUCTUKA TEXHUYKUX CUCTEMa,
KOpVILIJhEI-be caBpemeHUx metToga 3a I'lpOjeKTOBal-be N UCTPaxXMBakbe, KBAJIMTETHO NNaHUPAE U BOF)EI-be
I'IpOjeKTHOI’ 3a4aTKa Ha 3a4aTy TeMy, NO3HaBabe CaBpeEMEHE MEPHE onpeme n CI'IpOBOT)EI-be EeKCnepumMeHTaIHUX
NCNNTMBAHbA, TEXHUYKY 00paga v npeseHTaunjy pesyntata. CteyeHo 3Hake Tpeba ga omoryhu ncnpasHy Mspagy u
oAbpaHy [OKTOPCKe gucepTrauuje.

CapgpiKaj npegmeta

Teopujcka Hacmasa

3Hayaj U1 MOryhHOCTM NpMMeHe MeToga MPOjeKToBakba M UCTPaXKMBakba Y NPOM3BOAHOM MHKewepcTsy. [eo
HacTaBe ce 0A4BWja KPO3 MEHTOPCKU paj, ca CTYLEHTOM U CaMOCTA/IHU CTYAMJCKU UCTPAXKMBAUYKU paj CTyAeHTa.
HacTaBa ce M3Boau 3a M3abpaHy 061acT TEXHUYKUX CUCTEMA: afnaTHe MaluMHe M ypehaju, malwunHe 1 anaTtm 3a
npepaay NAacTMYHUX Maca, MalunHe u ypehaju 3a HEKOHBEHLMOHAIHE NOCTYNKe 0bpase, ypehaju ca onTUYKMM
cuctemmma, ypehaju cuctema 3a MOHTaXKy, peumknaxy u ap. MoaynapHo npojektosarbe. Mogennparbe
NMoHalara TEXHUYKUX cucTema. MpeseHTaumja pesyntaTta NpojeKkToBara M MUCTpaxkuBaka. MNpumeHa metoaa
BULLEKPUTEPUjYMCKE ONTUMU3ALMjE N METOZ.A BELUTAYKE UHTEIUTEHLM]E NMPU aHaNMU3M pe3yiTaTa UCTPaXKMBakba.
lpakmu4yHa Hacmasa

AKTMBHO npahewe NpMMapHUX HaydHUX M3BOPA U cUCTemaTM3aumja NPUKYN/beHUX nogataka. OpraHusoBare U

cnpoBoherbe eKcnepuMeHTaNIHUMX UCNUTUBaHa, CTaTUCTMYKA 0bpaja nopaTtaka, NPOjeKToBarkbe U HymMepuyKa

cMmynaunja u mogenmparbe. EBeHTyaniHO nucare paga us obnactu npeameta.

MNpenopy4yeHa nutepatypa

Heauh, B., AnHamuMKa npoueca pesara, MoHorpaduja, MawnHckm pakyntet, Kparyjesau, 2006.

Heguh, b., Becuh, H., Boja, KonopumeTtpuja n nnactuyHe mace, MawwuHcku dakyntet, Kparyjesau, 2008.

Nykuh, Jb., ®nekcMbunHmn TexHonowkM cuctemn. MawmHckm dakyntet, Kpasbeso, 2008.

Bapanuh, J., Heguh, B., PagosaHoBuh, M., JaHkosuh, M., O6pagmBocT matepujana abpasMBHMM BOLEHUM

Maa3om, moHorpaduja, PakynTeT UHKeHEPCKUX HayKa YHuBep3uteta y Kparyjesuy, 2015.

5. Maguh, M., Heaguh, Bb., PagosaHoBuh, M., NOCNOBHO U WH}KEHEPCKO OANYYMBAHE NPUMEHOM MEeToAa
BULLEKPUTEPUjYMCKE aHanm3e, MoHorpaduja, PakynteT MHKEeHEePCKUX HayKa, Kparyjesau, 2015.

bl o

bpoj 4acoBa aKTMBHe HacTase: ‘ Teopwujcka HacTasa: 75 MpakTMyHa HacTasa: 75

Metoae nssoherwa Hactase

TeopujcKa HacTaBa ce M3BOAM MEHTOPCKM 3a bpoj cTygeHaTa mamu og 5. MpenaBarba, CAMOCTaNHU CTYAMJCKM
UCTParKMBAYKM pag, U KOHcynTaumje ce 06aBsbajy ca CBakKMM CTyAEHTOM MNojeanHadHo. TeEOPUjCcKM Aeo rpaamea je
nponpaheH KapakTePUCTUYHUM NPUMEPUMA 33 M3abpaHu TEXHUYKM CUCTEM, PaLM NaKLLer pasymeBatba rpaavea.
MpaKTUYHa HacTaBa ce M3BOAM y fabopaTopujama M3Boherem eKCnepuMeHTaIHUX UCMUTMBaA U aHa/IM30M
[obujeHnx pesynTtaTa. Kpo3 CTyAMjCKM UCTPaXKMBaYKM pajg CTyAEeHT, npoydyaBajyhu HayuyHe yYaconuce U ocTany
IMTepaTypy camocTasHo npoaybsbyje rpagneo ca npeaasakba. Y3 paf ca HaCTaBHUKOM CTyAeHT ce ocnocobsbaBa
3@ CAMOCTa/IHO NMMCaHbe Hay4yHOr Paja.

OueHa 3Hawa (MaKkcumanHu 6poj noeHa 100)

- NPUKYN/bake, CUCTEMATM3ALM]jA U aHANN3A INTEPATYPHUX NOAATaKa PefieBaHTHMX HAyYHMX N3BOPA U YCMEHU Ae0
mcnuta - o 60 noeHa

- NNaHMparbe U peanunsaumja ekcnepuMeHTaNHUX MCNUTUBaKbA, aHaNn3a A0BUjeHNX pesynTaTa U MoAeNMpare 1
ONTMMM3aLMja TEXHUYKOT cucTema - 40 40 noeHa,
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Hasus npeamera: BuptyenHa crsapHocT

HactaBHUMK nam HactasHuuyu: BechHa M. Manauh

CraTyc npegmerta: M360pHKN NpeameT CcTyaunjcKor nporpama

Bbpoj ECMNB: 15

YcnoB: Hema

LUum npegmeta

CTuuatrbe 3Haka U3 TexHoormnja BupTyenHe ctBpHocTu (Virtual Reality) koja uma pasnuuuTe anamKaumje He camo y
obnactMma mHKerepcTsa Beh M y obnacTMma meguumHe U ymeTHocTU. CxBaTatbe MojMa Mmepsuje, peasHor u
BUPTYeNHor ceeTa, apxutektypa VR cuctema ca xujepapxujckom wemom moayna, tunosun VR cuctema npema
cTeneHy umepsuje (HEMMEP3UBHU, NOAYUMEP3UBHU U UMEP3UBHU) U HUXOBE KAapaKTepUCTUKe U moryhHocCTH,
HaumMHKU nose3msarba CAD n VR cucTtema, 1 OCTasNo KapaKkTepulle Teme y OKBMpPY OBOr npeameTa. MNopes Tora, unmb
je ma ce oBfaga 3HakbMMa y Kopuwhery xapABEPCKUX KOMMNOHEHTUM BP cuctema, ynasHo-usnasHux ypehaja,
TEXHMKa 3a npahere KpeTarba, NPUMapHUX ynasHux ypehaje, TEXHWKA 3a peannsaumjy ONTUYKOF, 3BYYHOT U
XanTuyKor npukasa y VR cucremy.

Ucxop npegmeTa

Ha Kpajy Kypca ouekyje ce ga cTygeHT byae ocnocobsbeH ga peanusyje ucTaxuBarba y obnactu BupTyenHe
CTBPHOCTW, fAa pa3Buja moayne 3a crneumduyHe anaukauumje Kopuwherem cnegehux ynasHo-usnasHUX
XapAaBepcknx komnoHeHTn: S5AOT pykasuua, Wintracker ypehaj 3a npaherbe KpeTarba, 3[4, npojektop u 60GX
CTepecKoncke Haovapu 3a 3/, BM3yenusaunjy UtA.

Cappikaj npeameta

Teopujcka Hacmasa

YBog y BupTyenHy crteapHoct, Bpcte VR cuctema, Apxutektypa VR cuctema, MpuHumnu VR TexHonormja, BusyenHu
NPWKa3s, 3By4YHa NogpLiKa, XanTUYKK NpuKas y VR oKpyxery, Xapasepcke KomnoHeHTe VR cuctema — ynasHu ypehajn,
EnektpomarHeTcku ypehaju 3a npaherbe KpeTarba, MexaHuukn ypehaju 3a npahere Kpetarba, OnTMUKKM ypehaju 3a
npahere KpeTarba, YATpassyyHu ypehaju 3a npahere KpeTarba, MHepumjantm ypehaju 3a npahere KpeTarba, TexHuKe
3a npahere KpeTaka, lMpenosHasarbe 3B8yKa, OcTanu GusnykKM ynasHu ypehaju, Xapasepcke kKomnoHeHTe VR cuctema —
nsnasHu ypehaju, M3nasHu ypehaju 3a Bu3yenHu npukas, EkpaHcku ypehaju MoHTUpPaHU Ha rnasy, EkpaHckM ypehaju
MOHTUPAHM Ha PYKY, BusyenHu npukas npumeHom moHuTtopa, lMNpojekumoHn BP cuctemun, CAVE, MpojekumoHn 3ua,
Ayauvo npukas, XanTuuku npukas, Obnactm npumeHe VR cuctema.

lpakmu4Ha Hacmasa

Pa3Boj nporpama 1 moZyna 3a payvuuTe anauKaunje BUpTyesHe CTBPHOCTU Y 0B1aCTUMA UHXKEeHepCTBa, MeaULUHe,
ymeTHoCTU. [ToBe3nBarbe XapABepCKMX KOMNOHEHTHN U Kopuwhere y HaBegeHNM anaunkalmjama.

MNMpenopy4yeHa nutepatypa
7. B. MaHauh: "BupTyenHu uHxerepuHr", MawmnHcku pakyntet, WUS Austria, Kparyjesau, 2007.
8. Burdea C.G., Coiffet P., Virtual Reality Technology, John Wiley & Sons, Inc, New Jersey 2003.
3. Kim G.J., Designing Virtual Reality Systems, Springer, London 2005
4. O.ly»kaHuWH, YBOA y BUpTyenHy npoussoary, PTH Hoeu Cag, 2007.

bpoj yacoBa aKTMBHe HacCTaBe: Teopwujcka HacTasa: 75 MpakTnyHa HacTaea: 75

MeToae ussohema Hacrase

MNpepaBarba, CAMOCTaNIHU CTYAM|CKO-UCTPAXKMUBAYKN paj, KoHcynTauuje. MpenaBara ce M3Boge NPMMEHOM MOAEPHUX
MYATUMEeOMjaIHUX CpeacTaBa, obu/bem Npumepa peasn3oBaHUX WCTPaxKMBakba, Kopuwherwem BP onpeme: (54T
pyKasuua, Ypehaj 3a npaherbe KpeTata, Busapg codraep, 3[ npojekTop 1 5 napun cTepeocKoncKMX Haodapa) 1 ynyTctasa
3a bMXx0BO Kopulwhere. Kpo3s cTyaujcKo-UcTpaXkMBaYKKM pas cTyaeHT, npoyyaBajyhu goaatHy anMtepaTtypy Ha eHIIeCKOM,
M OCTane npumepe Hay4yHWUX MUCTPaxuBara y CBETY, OCTany /AuTepaTypy CamoCTajsHO CTuye AofaTHa 3Haka W
ocnocob/baBa ce 3a UCTPaXKMBAYKM paf. Y3 KOHCyATauuje ca HacTaBHUMKOM, CTYAEeHT ce ocnocobsbaBa 3a camMoCTaHO
nucakbe HayyHor paja v peannsaumjy npojekTa. NpakTMyHa HacTaBa ce u3soau LLeHTpy 3a BUPTYesIHy NPpOn3BOAHY, KOjU
je onpemsbeH cneuujan3oBaHOM onpemom 1 copTeepuma.

OueHa 3Hamwa (MakcMmanHu 6poj noeHa 100)
UcnnuT ce nonaxke npegajom W npeseHTaunjom npojekta. KeanuteT npojekta goHocu ao 60 6oaoBa, a Herosa
npeseHTauMja Koja MHTerpume 1 ycMeHu 4eo ncnuta goHocu ao 40 6ogosa.
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Hasus npegmeta: BUOMATEPUIA/IU

HactaBHUK unm HactasHuuu: Patuma T. usuh

CraTtyc npeamerta: M360pHM NpeameT CTYAMjCKOr nporpama

Bbpoj ECNb: 15

Ycnos: Hema

LUwsb npeamerta

Uumb npeameta je ynosHaBarbe CTyAeHaTa Ca CaCcTaBOM, CTPYKTYPOM, XeMUjCKUM U GU3NYKMM CcBOjCcTBMMA BuomaTtepwmjana.
Mopepg tora ctyaeHTn he 6UTM ynosHaTt 1 ca TMnosMma buomartepwmjana, HUXOBMM Pa3BojeMm, NPOU3BOAHOM U NPUMEHOM Kao
M OCHOBHMM 3aXTEBMMA KOje MaTepmjanu Mopajy 3a40B0/bUTU 33 YNOTPeby y Teny U M3bopom maTepwujana y unby fobujarba
BELUTAYKNX OpraHa ca yHanpes, 3aXxTeBaHUM CBOjCTBUMA.

Mpaherbe oor NnpeameTta omoryhuhe cTyaeHTUMa CTMLAHE 3HaHa NOTPEOHMX 33 ycnelwHo H6aB/berbe UCTPAXKMBAYKMM PASOM
W ycaBplUaBartbeM y NoApydjy npumeHe buomartepujana.

Ucxop npeamerta

CryneHtn Tpeba aa pasymejy oaHoc namehy cactaBa, CTPYKType M CBOjcTBa bMomaTepumjana Kao n OCHOBHE PU3NUKe, XeMUjCKe
1 6uonoLKe NpoLiece Koju ce AellaBajy Y KOHTAKTy TKMBa U BuomaTepumjana npu HEeroeoj NPUMEHM jep HUXOBO NO3HaBake je
OCHOBA 3a n360p 1 NpumeHy buomatepujana. Pasymesare pasnvka namehy nojeanHnx 6uomartepujana u moryhHocT Huxose
npumeHe. Kog ctyaeHa he 6uti passnjeHa cnocobHOCTM 3a camocTanHo Kopuwhere Hay4yHe nuTepaTtype o buomaTtepujanuma
3a ogrosapajyhy ynotpeby n n3bop y pasHum noapydjuma meguumHe.

Capprkaj npegmerta

Teopujcka Hacmasa

YBog y buomatepujane; OgHoc nsmehy bruomatepujana n TkMBa M NoTpebHa cBojcTBa BUomaTepujana: YTMLAj UMNAaHTaTa Ha
TKMBO M TKMBA Ha MMNAaHTaT; CBOjCcTBa TKMBA U cBOjcTBA BomaTepujana; MetanHu buomatepujanu: Hephajyhu yenmum, TuTaH
n nerype TtutaHa, Co-Cr nerype, AeHTanHU MeTanu, Apyrn meTtanu; MonmmepHu GuomaTtepujanu: CTPYKTYpHa CBOjCcTBA
NoJMMepa, XMApOoresoBn, BOAOPACTBOP/bMBU NoAMMepU, bBropasrpaansmn nonnmepu, boHepasrpagmsem NoAMMEPU, KOLLTAHK
uemeHT; Kepamunukum buomatepmjann: anyMMHUjyM OKCUA, LMPKOHWUjYM OKcua, Bropasrpaamse KepaMmnke, CTak/10-KepamuKe,
apyre Kepamuke; KomnosuTHM OuomaTtepujanu: BAAKHMMA 0OjadyaHM KOMMO3UTM, 4YecTMLama OjadyaHuM KOMMO3UTW;
BuommnmeTnukm matepujanu: Scaffold buomarepujanu; MameTHU maTepujann: nameTHe Nerype Koje namTe ob6auk; MaTtepujanm
33 onfiemetrbaBatbe KOHTAKTHWUX NOBPLWNHA BMomaTepujana: TBpAe Npes/ake, NOpo3He npesnake, JlaHrmyp-baoxet dpuamosu;
O6nactn npumeHe bBuomatepujana: UmnaaHTaTv TBPAOTr TKMBA — opToneaMmja, 3ybapcTeo, NpoTeTnKa; MMNnaHTaTM MeKor TKMBa
- OYHM M YWHW WMMNAQAHTATW, MUMNNAHTaTU 3a TpaHcdhep daymaa, pereHepaumja Tkuea; PapmaueyTckm buomaTtepujanu:
maTepujaan 32 KOHTPO/AMCAHO  Jo3uparbe  fekoBa; HaHomeguumHa: crawe UM nepcnektuse; Wcnutusame
6uomaTtepujana: cTaHAapAHE W He-CTaHZapAHEe MeToAe MUCnNUTMBaka; In vitro m in vivo meToge; MpuHUMNK
nsbopa Mmatepujana; TeXHONOWKN pa3Boj U NpousBoaHa buomatepujana; CTaH4APAM M 3aKOHCKA perynatvea O NpuUmeHu
6uomatepujana. ETMUYKKM acnekTn npumeHe buomaTtepmjana y KAMHUYKO] NPaKcu.

lpakmuy4Ha Hacmasa

AKTMBHO npaherbe 1 Kopuwhere NPMMapHUX HaYYHUX M3BOPaA U CUCTEMATM3ALM]ja NPUKYN/bEHMX NoAaTaka. OpraHu3oBare 1
cnpoBohere eKcrnepuMeHTaNlHUX UCNUTMBakA. M3paga NpojekTHOr paga Mma 3a Unb Aa CTyaeHTMMa omoryhu ynosHaBakbe ca
HajHoBMjuM gocTUrHyhrma n3 oBe 061acTn aHaNU3NpPabeM NUTePaTypPe M HAYYHUX Paf0oBa Y Ln/by KOMAAETHUjer carneaaBamba
npobaema u3 ose obnracTu.

MNpenopyyeHa nutepartypa

1. Pakosuh, ., Yckokosuh, [., YpeaHuun: buomatepumjanu, UHCTUTYT TEXHUUKMX HayKa Cpricke akafemumje HayKa U YMeTHOCTH,
LApywTBo 3a ncnutmeare matepujana, beorpag, 2010., ISBN: 978-86-80321-23-3

2.Ratner, B.D., ... [et al.], editors: Biomaterials science - An Introduction to Materials in Medicine, Third edition, Elsevier
Academic Press, London, 2013., ISBN: 978-0-12-374626-9

3. Park, J.B., Lakes, R.S.: Biomaterials - An Introduction, Third Edition, Springer, Science&Business Media, LLC, 2007., ISBN 978-
0-387-37880-0

4.Zivic, F., ... [et al.], editors: Biomaterials in Clinical Practice - Advances in Clinical Research and Medical Devices, Springer
Nature, 2017., ISBN: 978-3-319-68025-5

bpojyacoBa aKTUBHEe HacTaBe Teopwujcka HacTaBa: 75 MpakTnyHa HacTasa: 75

MeToae mnsBohewa HacTaBe: MpesdaBarba, CAMOCTaJIHU CTYAMCKO-UCTPAXKMBAUYKM pag M KoHcynTauuje. Mpegasarba ce
n3Boae KOMBMHOBAHO MPUMEHOM MOAEPHUX MYATUMEAMN]aNHUX CPeacTaBa, ca 0bu/bem npumepa paau Naklier pasymesarba
rpaavsa. Kpos cTyaAmnjCcKO-UCTpaXKMBaYKM pag CTy4eHT, npoydasajyhu gogaTHy aMtepaTypy, CaMoCTasIHO CTMYe 40AaTHA 3Hakba
M ocnocobsbaBa ce 3a UCTPAXKMBAYKM PaL,. Y3 KOHCyATaumje ca HaCTaBHUKOM, CTYAEHT ce 0cnocob/baBa 3a CaMOCTasIHO NUCakbe
Hay4yHOr paja v peanusaumjy NPakTUUYHOT NPOjeKTa.

OueHa 3Hakba (MaKcumanHu 6poj noeHa 100): McnuT ce nonaske npeaajom M npeseHTaumMjom npojexta. Keanuter
npojekta goHocu o 60 604083, a Hberosa NpeseHTaLmja Koja MHTErpuLLEe U YCMEHU Aeo ucnuTta goHocu o 40 6op08a.
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Hasus npegmerta: Pa3Boj anata u npubopa

HactaBHUK nau HactasHuum: Bnagummp b. Kouosuh

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMB: 15

Ycnos: Hema

LUwmb npeamerta

CTuuarbe 3Hakba U3 obnacn reomeTpuje, AMHAMUKE KOHCTPYKUMje, TpMboaormje, NpojekToBata M MeHaLMeHTa
CaBpeMeHUM pe3HMM anaTMma M ocrnocobsbaBatbe CTyAeHaTa 3a CaMOCTa/IHUM WCTPAXKMBAYKM pag BesaH 3a
caBpeMmeHe CBeTCKe TpeHAoBe pa3Boja pe3HMX anaTa.

CTuuarbe 3Hatba M3 0061aCTU chneumnjanHux, rPYNHUX, MOAYNAPHUX U $a3HO - U3MeH/bMBUX Npubopa Koju ce
npumerbyjy y CaBpeMeHMM NPOM3BOAHUM YCIOBUMA NPU 3HaYajHUM HMBOMMaA onTepeharba U orpaHuyerbMma y
CMUCNY 3axTeBaHe Noy3AaHoOCTM, KBanuTeTa U npomssogHocTn. CTyaeHTU Takohe Tpeba aa cTekHy 3Hara BesaHa
33 MCTparkuMBakba y 0611aCTM ayTOMATCKOr NpojeKToBakba Npubopa u M3bopa BpcTe npubopa u onTumMsaumje
KOHCTpYKLMje npubopa.

Ucxopa npeamera

Ha ocHoBYy OBOT Kypca CTyAeHTU OOKTOPCKUX CTyAuja Tpeba fda ce y TEOPUjCKOM, EKCNEePUMEHTAIHOM U anIMKaTUBHOM
CMUCAY yNo3Hajy 1 ocnocobe 3a UCTpakuBakba y 0bnactu:

- CaBpPEMEHWX reomeTpuja pesHUX anaTta, AMHAMUKE CaBPEMEHWUX Pe3HUX anaTta, Tpubonoruje caBpemeHUx pPesHux
aziaTta, CaBpeMEHUX aNaTHMX MaTepwujasia M NMpeBsiaKa, NMPOjeKToBatba CAaBPEMEHUX PE3HUX anaTta M MEHALMEHTA
CaBpeMeHMUX pe3HUxX anaTta.

- reomeTpuje, AMHAMUKe KOHCTPYKLMje M NOoy34aHOCTM CaBPEMEHUX CTE3HUX Npubopa, n3bopa 1 MmeToaa NPojeKkToBakba
M ONTUMM3aLMje KOHCTPYKLMje npmbopa.

CTyOeHTU Mory CBOja 3Hatba MPUMEHWUTM Y BUPOMMA, MHCTUTYTMMA, WU HayYHO-UCTPAKMBAUYKMM JlabopaTopujama w
npeaysehrma Koja ce 6aBe npobnemaTMkom ctesHMx npubopa.

Caap:kaj npegmerta

Teopujcka Hacmaea

Teopuja pesarba MeTana, CaBPeEMEHW anaTHU MaTepujann u Npesiake, caBpeMeHe reoMeTpuje pesHux anata. [JuHammKa
M TpMbONOrMja pesHUX anata y CaBpeMeHUM yC0BMMa pasa anata. TpeHA0BM NpojeKToBakba CaBpeMeHUX PesHuX anata
M MEHALIMEHT CaBPeMEHMX PEe3HMX asaTUMa Yy C/IOMEHUM TEXHOJ/OLWKUM cucTemuma. [eomeTpuja, AMHaMUKa
KOHCTPYKLMje M NOoy3gaHOCT caBpeMeHuX cTesHux npubopa. M36op M meToae MpojeKToBakba CTE3HUX npubopa U
ONTUMM3aLIMja KOHCTPYKLMje CTe3HUX npubopa.

MpakmuyHa Hacmasa

MpaKkTWMYHa HacTaBa ce peanusyje Kpo3 CaMoCTaslaHa TEOPMjCKa MCTPaXkMBarba M pellaBatbe CNOXKEHOr peanHor
npobnema n3bopa, KOHCTPYKLUMje, MOy34aHOCTU M ONTUMM3aLmje anaTa u npmubopa.

MpenopyyeHa AuTepartypa

1.NeeA.Y.C,, Tao Z.J.,, Kumar A. S., An advanced treatise on fixture design and planning, World Scientific Publishing
CO. Pte. Ltd. 2004. ISBN 981-256-059-9.

2. Campbell P.D. Q., Basic fixture design, Industrial Press Inc. 1994. ISBN 0- 8811- 3052-0.

3.RongY., HuangS. H., Hou Z., Advanced computer-aided fixture design, Elsevier Academic Press, 2005. ISBN: 0-12-
594751-8

4. Smith G. T., Cutting Tool Technology, Springer, 2008. ISBN 978-1-84800-2043,

5. Astakhov V. P., Tribology of metal cutting, Elesevier Ltd. 2006. ISBN-13: 978-0444-52881-0

Bbpoj yacoBa aKTMBHEe HacTaBe: | Teopwujcka HacTaga: 75 | MpakTnyHa HacTasa: 75

Mertoae ussohera HacTtase

Teopwujcka HacTaBa ce U3BoAM ,ex catedra” y3 Kopuwhere MyaTUMeANjaNHUX CagprKaja U UHTEPaAKTUBHUX COPTBEPCKUX
anata. MpakTnUYHa HacTaBa ce peasnsyje KPo3 camocTasaH UCTPaXKMBaYKM paj M 3aCHOBaHa je Ha ,y4Yerby 3aCHOBaHOM Ha
npobnemy”.

OueHa 3Hara (MakcumanHm 6poj noeHa 100)

McnuT ce nonaxke npesajom U npeseHTauujom npojekta. [lo 60 6oaoBa HoCK NpojeKaT, a erosa npeseHTaumja Koja
WHTErpuLIe U yCMeHU Aeo ncnuta Hocu o 40 6opos.a.
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Hasus npegmerta: Teopuja u TeXHUKe eKCNepuMeHTa

HactasHukK: Kouosuh b. Bragumup

CraTtyc npegmeTa: M360pHM NpeameT cTyaujcKor nporpama

Bpoj ECMNB: 15

Ycnos: Hema

Uusb npeamerta
YnosHaBahe CTyAeHaTa ca Teopujckum 6asama M TeXHMKama M3Boherba CNO0XKEHUX EKCEPUMEHATa.

Ucxop npeamerta

Osnapasatrbe TeOpMjOM N TEXHUKaMa naiaHunparka n M3BOT)eI-ba EKCNepMMeHTa y MalLMHCTBY U CTULAHbE 3HAba
HEeOoONXoAHMX 3@ CaMOCTa/IHO VI3BOT)€‘H:€‘ C/IOXKEHUX eKCNEepPUMEHATA.

CapgpiKaj npegmerta
Teopujcka Hacmasa

Teopwuja 1 NNaHUPakbe HXKEHEPCKOT ekcnepumeHTa. CTPYKTYpe 1 BpCTe eKCnepuMeHTanHnX cuctema. Mogencka
MCMNUTMBAKbA U TEOPUja CANMYHOCTU. YI0ra eKCNepuMeHTa Yy HayLM M yaora eKCnepumMeHTa y pasBsojy npoussoaa,
AM3ajHY U peamsajHy npousBoga. MepHW WHCTPYMEHTM M CUCTEMM MEPHMX /aHaua — KapaKTepUCTUKe,
Kannbpauuja u Kputepujymm nsbopa. Ipelke naaHMpakba eKCnepMmeHTa, CUCTEMATCKe rpeluKe, CayYajHe rpeLuke
M NpoueHa noysgaHocTu. MpuKyn/batbe Nogataka M CTaTUCTMYKA obpasa nogaTaka MKW pesyntata Mepera u
npeseHTaUuja pesynTata mepera. AHann3a ycnewHoCTM peanmsalmje Lu/besa ekcnepMmeHTa. AHaM3a npumepa
peannsoBaHMX HAay4yHMX eKcnepumeHaTa. AHanM3a NpuMmMepa eKcrnepuMmeHaTa peasn3oBaHWX Yy Lu/by pasBoja
npou3BoAa, peansajHa u AusajHa nponssosa.

lpakmu4yHa Hacmasa

MpaKTMYHa HacTaBa ce peasiM3yje Kpo3 CamMoCTajsiHa TEeOpPMjCKa WM EeKCNepUMMEHTA/IHAa WCTpaskuBakba. Teme
eKCnepuMeHTaIHUX UCTPaXKnBakba cy M3 obnacTn peHomeHa Be3aHMX 3a NPOU3BOAHO MALUUHCTBO U MHAYCTPUjCKO
NHXeHepcTBo.

Nurepartypa

1. Holman J. P.: Experimental methods for engineers, McGraw-Hill, New York, 1989.

2. A. T. lpyjoBuh: TexHMuyKa mepera | - OcHOBM Teopuje mepera, MawmnHcku dakynteT y Kparyjesuy,

Kparyjesau, 1999.

Jocnoosuh D.: UcnuTuBarbe MalMHCKUX KOHCTpYKUMja |, MawurHcku dakynteT y Kparyjesuy, Kparyjesau, 2000.

Morris A.: Measurement and instrumentation principles, Ed. B./H., Oxford, 2001.

5. Osita N, Yildrim H.: The mechanical systems design handbook, (Modeling, measurement and control), Ed.
CRC PRESS, London, 2002.

hw

bpojyacoBa aKTMBHe HacTaBe: Teopwujcka HacTasa: 75 MpakTnyHa HacTasa: 75

Metoae M3BOF)EI-ba HacTaBe

Teopujcka HacTaBa ce n3Boam ,ex catedra” y3 kopuwhere MynTumeamjasHMx cagprkaja U UHTEPaKTUBHUX
codpTBEPCKMX anaTta. MpakTUYHA HacTaBa ce peasnsyje Kpo3 CamocCTasaH UCTPaXKMBAYKKM pag, v 3aCHOBaHa je Ha
»YYEHY 3aCHOBAaHOM Ha npobaemy”.

OueHa 3Hakwa (MakcumanHu 6poj noeHa 100)

McnuT ce nosiaxke npegajom v npeseHTauunjom npojekta. o 60 6040Ba HOCK NpojeKaT, a kerosa npeseHTaunja
KOja MHTErpuLLIEe U YCMEHM Aeo ucnuta Hocu ao 40 6oa08a.
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Hasus npegmeta: MMKpPO U HaHOTEXHONOTUje

HactaBHUK nau HactasHuum: ®atuma T. X usuh

Cratyc npegmeTa: M360pHM NpeameT CTyamnjcKor nporpama

Bbpoj ECMNB: 15

Ycnos: Hema

Uusb npeamerta

0O6nacT MUKPO- M HAHOTEXHONOTMja OAHOCHK Ce Ha CTPYKType 1 objekTe BeanynHe pesa MUKpoHa 1 1-100 nm. Lnsb npegmeta
je ynosHaBare ca obnactMma HaHOHayKe M HaHoTexHonoruja. MNpenaBarba obyxBaTajy 04 yBOAa y OCHOBE HAaHOHAyKe U
HaHOTEXHONOrMja, TEXHNKA Meperba U KapaKTepusalmje HaHOCTPYKTYpa, Npernega nocrojehux Knaca HaHOMaTepujana aaHac,
YBOZ, y OCHOBE MUKPO/HaHo dpabpuKaumje, npMmeHa HaHOTEXHOMOMMja Y BruomeanLmHM, cBe A0 Komepuujanusaumje. Kpajibu
UW/b je 6o/be pasymeBarbe OCHOBHWUX MPUHLUMMA U carnefaBarbe nocrtojehmx orpaHuyemsa.

Ucxop npeamerta

Ha Kkpajy Kypca ouekyje ce ga ctyaeHTu byay ocnocobsbeHn ga pasymejy, objacHe M AUCKYTYjy HaydHe Teme y obnactu

HaHOTEXHONOIM]ja, Aa NPUMEHE NPUHLMNE HAHOTEXHOIOTN]e N BUOTEXHONOTUje U Aa NOCTUTHY cneaehe unbese:

—  PasymeBarbe MpMHLMNAG M KOHLENTA Y HAHOTEXHONOMMjU; KapaKTepuM3aLmje HaHO CTPYKTYpa; TeXHWKa u ypehaja Koju ce
KopwucTe 3a npounssoatby U dabprKaumja Ha HAHO HUBOY.

— [la CTEKHY NPaKTUYHO UCKYCTBO Yy Kopulwhery onpeme y ob61actv HaHoTexHosormja (APM, CEM mukpockonm).

— [a passujy pasymeBarbe NPUHLMNA CUTYPHOCTU M NOY34aHOCTM paja Yy fabopatopumjm y 061acTi HaHO TecTupatba.

Capprkaj npegmeTa

Teopujcka Hacmasa: YBoA y OCHOBe HaHOHayKe M HaHOTexHoJsoruja. MexaHvKa maTtepujana Ha HaHO HMBOY. Pusnka
atoma. Xemujcke Bese. KpucrtanHa cTpykTypa. MeToae KapaKrtepusaumje Ha HaHO HUBOY. TexHUKe mepera W
KapakTepusaunje HaHOCTPYKTYpa. JMpeKTHa Bu3lyenmsaumja HAaHOCTPYKTYpPa U Meperbe MeXaHUYKUX KapaKTepuCTUKa.
MuKpo/HaHo Tonorpaduja nospwmHe. CNM, A®M, SEM, TEM mukpockon. PamaH cnekTtpockon. XRD aundpakumja.
Ypehaju 3a HaHO/MWKPO MexaHW4Ka meperba. HaHomaTepmjanu. HaHOCTpyKType: HaHOYeCTULE; TaHKM GpUAMOBMU;
HaHOKepaMMyKe npeBnake 3a 6OuomeguuuHcke npumeHe. KapboHcke HaHouesuuue (CNT); HaHOKOMMO3WUTM.
BuommnmeTnka. Yeog y mukpo/HaHo ¢abpukaumjy. Pabpukaumja Ha HMBOYy aToma. CMHTe3a HaHodyecTuua. MpumeHa
nacepa 3a cMHTe3y HaHomaTepujana (Pulsed laser ablation, PLA/PLD). BuoceH3opu. Jiutorpadcku cuctemm 6asmpaHm Ha
cHony enekTpoHa (EBM); TaHku ¢uamoBu. MHKerepuHr TKMBA. TexHosorvje 3a nNpousBoarby ckadonga. MNpumenHa
HaHoOTexHoNornja y buomeguumHun. HaHomatepmjaam Kog MMNAAHTATa KOLWTAHOr CUCTEMA M KAo AeHTa/IHW MaTepujanu;
Ckadongu; BruowabnoHupatrbe - buomnmeTnKa; HaHomeguumHa; AHTUOaKTepHjcke ocobrHe CpebpHUX HaHOYEeCcTUUa;
HaHOTOKCMKoorja. Komepumjanusaumja y o6nactm HaHoTexHonoruja. Mpumepu ycnewHnx KOMnaHuja pasBujeHnx Ha
OCHOBY UCTPaXXMBarba y 061acTM HaHOTexHosoruja. CTakbe UCTPaXKMBAYKOT NPOCTOpa.

lpakmuy4Ha Hacmasa: AKTUBHO Npahetbe 1 Kopuwherbe NPUMAPHUX HAYYHUX U3BOPA U CUCTEMATU3ALM]A MPUKYN/bEHUX
nogartaka. OpraHusoBare U cnpoBohere eKCnepuMeHTaHUX UCNUTUBAMA.

MpenopyuyeHa auTepaTtypa

1. Brabazon D., Pellicer E., Zivic F., Sort J., Bar6 M.D., Grujovic N., Choy K-L. (Eds) Commercialization of
Nanotechnologies - A Case Study Approach, 2017, Springer Nature, ISBN 978-3-319-56978-9

2. Pellicer E., Nikolic D., Sort J., Baré M.D., Zivic F., Grujovic N., Grujic R., Pelemis S. (Eds) Advances in Application of
Industrial Biomaterials, 2017, Springer Nature, ISBN 978-3-319-62766-3

bpojyacoBa aKTUBHe HacTaBe: Teopwujcka HacTasa: 75 MpakTnyHa HacTasa: 75

Metoae nssohera HacTtase

MpepaBarba, AEMOHCTpauUMja, CaMOCTa/HU CTYAMjCKO-UCTPAXKMBaYKM pag, pag y nabopaTtopuju, KoHcynTaumje.
MNpepaBarba ce M3BOAE KOMOUHOBAHO MPUMEHOM MOAEPHUX MYATUMEAOMja/IHUX CPeAcTaBa, ca obubem npumepa.
JeMoHcTpaumje NpuMMeHe HaHOTEXHOJIOWKMX pelera Y MPakcM Kpo3 npoydaBarbe MnocTojehnx McTparkmBauykux
npojekata y cseTy, uume he ce cTyaeHT M ocnocobs/baBaTM 3a MUCakbe MCTParKMBauYKMX npojekaTa. CTyamjcko-
NCTPa*KMBaAYKM paj ce BpLUM Npoy4YaBaktbem nuTepaType. Yuewhe y TPEHYTHMM 1abopPaTOPUjCKUM UCMUTUBaHUMA.

OueHa 3Hara (MakcumanHu 6poj noeHa 100)
UcnnuT ce nonaxke npegajom W npeseHTaunjom npojekta. KeanuteT npojekta goHocn ao 60 6opoBa, a Herosa
npeseHTauMja Koja MHTerpuwe 1 yCMeHU 4eo ucnuta aoHocu o 40 6op08.a.
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HayuHo iGogpyyje: TEPMOAUHAMMUKA Y TEPMOTEXHUKA

Hasus npegmeta: Mogenupare eHepreTcko — €K0JIOLKOr NOoHallakba 3rpaaa

HacraBHUK unm HactasHuum: Hoeak H. Hukonunh

Cratyc npegmerta: M360pHU NpegMeT CTyAMjCKOT Nporpama

Bpoj ECNB: 15

Ycnos: Hema

LUum npepgmeta
LUunse oBor npegmeTa je NOCTU3ake HAYYHUX U KPEATUBHMX CNOCOBHOCTM M aKaZeMCKMX BELWTMHA BE3aHO 3a Pa3Boj
7] OI'ITMMVI3aLJ,Vij €HepreTCcko, eKo/I0WKOr noHawaka 3rpajaa.

Ucxop npepgmeta
Mo 3aBplETKY paga Ha 0BOM npeameTy, KaHanaatn he nocegosaTtv 3Haka Koja he um omoryhutu ga camoctanHo
pelLaBajy NpakTUYHe 1 Teopujcke npobaeme y obaactu moaenmparba EHEPreTCKO-eKOo0WKOr NoHallama 3rpasa.

CapgpiKaj npegmeta

Teopujcka Hacmasa:

3rpaZie Kao Croj pasinNyYMTUX eHepreTCKMX CUCTEMA, KOjU YTUUY Ha MPOCTOP YHyTap 3rpafe U tbeHy OKO/UHY.
TexHWKe eHepreTcKor mogenvpara 3rpaga. Mogenvparbe nposoherba TONAOTE U Mace Kpo3 YBPCTe CTPYKType
3arpage U mogenuparbe KoHBeKLUMje y Basayxy yHyTap 3rpaga. [pocTvparbe TonaoTe 3padersem. [pocTuparse
enektTpoeHepruje. CTpyKType 3rpafa, eHepreTckm bunaHc, bunaHc Bnare, 6unaHc Basayxa. TepMOTEXHUYKM CUCTEMM
(3a rpejarbe, BEHTMNALM]Y U KNIMMATU3AUM]Y). YNPaB/bauKM CUCTEMM, MPUCTYMNN HUXOBOM MOAENMPHY. YHYTPaLUHbM
KBAaNUTET Ba3dyxa, TepMUUYKa yrogHocT. Cnosballtba cpegunHa, pedpepeHTHe KNMMaTtcka rogmHa. Bepudukaumja n
Ba/AMZaLumja pesyntata mogenmparba.

lpakmuyHa Hacmasa

MpaKTUYHa HacTaBay KOMMYTEPCKOj YYMOHUUM - CUMYNUpPatbe eHEPreTCKOr NoHallake HEKe 04, 3rpaga Nno CBom
n3bopy Kopuwherem caBpemeHnx COPTBEPCKMX peLletba.

Mpenopy4yeHa nutepaTypa
[1] Underwood C.P., Yik F.W.K., Modeling methods for energy in buildings, Blackwell Science, Oxford, U.K. 2004.

bpoj4yacoBa aKTMBHe HacTaBe: ‘ Teopwujcka HacTasa: 75 ‘ MpakTMyHa HacTasa: 75

Metoge nssoherwa Hactase

Teopujcka Hacmasa ce U3BOAM Yy yymoHMUama y3 Kopuwhere myntumeanja (Bnaeo npojektop).Teopujcke
MOCTaBKe Ca MPUMEpPMMA 33 CBAKY HACTABHY jeANHULLY.

Mpakmu4yHa Hacmasace u38o00u y KOMMNYTEPCKUM YYMOHMLAMA TAe CTYAEHTU CAMOCTA/IHO paje Ha M3abpaHum
NPaKTUYHUM NPOBAEMUMA-NPOjEKTHUM 3343aLMMA.

OueHa 3Haka (MakcMmanHm 6poj noeHa 100)
MpegucnuTHe obasese: Konoksujym 10, MpeseHTauunja npojekta cumynayuje 60 noeHa. McnuTHe ob6aBese: YcmeHU
ncnut 30 noeHa.
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Ha3sue npepgmerta: ConapHa TeXHUKa

HactaBHUK unm HactasHuum: Aanujena M. Hukonuh

CraTtyc npeameTta: U36opHM NpeameT CTyAMjCKOr Nporpama

Bpoj ECNB: 15

YcnoB: Hema

Uum npeameta

Ll,W'b OBOl npeameTa je NOCTU3akbe HayYHUX N KPEATUBHUX cnocobHOCTU U aKageMCKuX selTMHa Be3aHO 3a passoj
n OI'ITVIN\M3aLI,ij €HEepPreTcko, €KO/NIOWKO €KOHOMCKUX nepd)op/v\aHCM PaA3NUYNTUX CONTAPHUX ypef)aja Kao u
KOMBUHOBaHMX NOCTPOjeHsa.

Ucxop npegmera.
Mo oBnafaBaky 3Hakba Koja Mpy)Ka paf Ha OBOM NpegmeTy, KaHAuaaT Tpeba ga nocenyje 3Harba Koja he my
omoryhuTu ga camocTanHo pellaBajy NpakTUYHe U Teopujcke npobaeme y oBoj ob6nacTu.

CapgpiKaj npegmeta

Teopujcka Hacmasa

MN3Bop ConapHe eHepruje 1 beH yTnuaj Ha 3emsby. Pacnogena ConapHe eHepruje Ha Teputopuju Cpbuje. AKTUBHM
cucTemun 3a Kopuwhere conapHe eHepruje ca npupogHom M dopcupaHom umpKynaumjom. OcHoBe nacusHe
conapHe apxutekType. TexHosnorvja Kopuwherba GOTOHANOHCKMX Yypehaja. Kputepujymm un metogm
ONMEH3NOHNCarba GOTOHAMOHCKMUX CUCTEMA KOjWU Cy NOBE3aHM Ha MPEXY M KOju Ccy camMocCTanHW. AKymynauuja
eHepruje. Mogenupame jeaHodasHMX U ABOda3HUX aKyMyaTopa eHepruje.

lpakmuyHa Hacmasa

MpaKTWYHa HacTaBay KOMMYTEPCKO] YYMOHULUM - NPOjeKToBakbe U CMMYyAaumja pafa conapHor pehaja no nsbopy
Kopuwherem caBpeMeHUx COPTBEPCKUX pellera. MpakTuyHa HacTaBamepera Ha nabopatopujckom ConapHom

ypehajy.

Mpenopy4yeHa nutepartypa:

[1] Goswamy, Y., Kreith, F., Kreider, J., Principles of Solar Engineering, 2nd edition, Taylor and Francis, Philadelfia,
Pa, USA, 2000.

[2] Hay4yHwu pagoBu n3 nsyyaBaHux obnactu us yaconuca ca CLULM nucre

bpojyacoBa aKTWUBHe HacTaBse: ‘ Teopwujcka HacTasa: 75 ‘ MpaKkTn4Ha Hactasa: 75

MeTtope ussohera HacTase

Teopwujcka HacTaBa ce n3BoAM y3 Kopuwherbe MynTumeamja (BMaeo npojekTop). MpakTuYHa HacTaBace U3BOAM Y
PayYyHapPCKMM yYMOHML,aMa rae CTYAEeHTU CaMOCTaIHO Paje Ha M3abpaHMM NPaKTUYHUM NPobaeMnma-NpojeKTHUM
3ajaumMma (cumynaumja pafa pas/IMuUTUX COJIapHMX cucTema). Y nabopaTopuju ce u3BOA4e Mepera Ha
nabopatopujckom conapHom ypehajy.

OueHa 3Haka (MakcumanHm 6poj noeHa 100)

UcnumHe obase3se: MNpeseHTauunja NpojekTa mepersa - 20 noeHa. MpeseHTauuja npojekTa cumynaumje - 80 noeHa.
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Hasuse npeamerta: NpeHoc TonnoTte U mace

HacraBHUK nnu HactaBHuuum: Jlykuh C. Hebojwa

CraTyc npeamerta: M36opHM NnpegmeT CTyAMjCKOr Nporpama

Bpoj ECNB: 15

YcnoB: Hema

Uum npeameta
Crehu cnosHajy 0 CNOXKeHOCTM npoLueca npeHoca Tonaote M mace. OcnocobuTh ce TEOPUJCKM U NPAKTUYHO 33
pelwaBake ogabpaHux npobaema s gedmHncaHe obnactu.

Ucxop npeamerta
MoTpebaH KBaHTYM TEOPUCKOT U MPAKTUYHOT 3Hakba U3 ogabpaHnx obnacTy npeHoca TonaoTe U Mace.

CapgpiKaj npegmeta

Teopujcka Hacmasa

HymepuuKo pelwaBare npobaema npeHoca TonsioTe y 3rpagama. CaBpemeHe KoHuenumje pasmernsada
TONNOTE M HMUXOB NpopayyH. Pagmjatopun. TepMUYKM npouecu AecannHu3auuje Kao cneunduyHe
WMHCTanaumje ca 3pakKeHnm npoLecrMma npeHoca TonjaoTe U mace.

lMpakmu4yHa Hacmasea

N3pana jeaHOAMMEH3M]CKOT HYMEPUYKOT Mogea NpeHoca TonioTe y 3rpagama.

NcnuTtneare nepdopmaHcK pasmerbMBaya TONA0TE Ha eKCNePUMEHTAIHOj MHCTanauuju.

Mpenopy4yeHa nutepartypa
1. Unnh T., Pagojkosuh H., CtojaHosuh U., TepmoguHammka 2, MOHU, 1996.
2. HayyHu pagosu 13 n3yyaBaHux obnactu M3 yaconmca ca CUU nucre.

bpojyacoBa aKTMBHe HacTaBe: ‘ Teopwujcka HacTasa: 75 ‘ MpakTnMyHa HacTasa: 75

MeTope nssohera HacTase
I'Ipep,aBal-ba, n3paga maTteMatnykmnx mogesa, eKCnepmmeHTanHe Be)K6e, MHTEPAKTUBHO.

OueHa 3Haka (MakcumanHu 6poj noeHa 100)
MpeseHTaumja npojekata 70 noeHa, camocTanHo nssohere meperba 30 noeHa
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HayuHo idogpy4je: AYTOMATUKA M MEXATPOHUKA

Hasue npegmeta: Mogenupare u naeHtupukaumja

HactaBHUK nau HactasHuuu: Matmujesmh C. MunaH

Cratyc npegmerta: M360pHU NpegMmeT CTyAMjCKOT Nporpama

Bbpoj ECNB: 15

Ycnos: HMje YCN0B/bEHO, A/ CY NOXE/bHA Npea3Hakba MaTEMATUYKE CTAaTUCTUKE

LUusb npegmeTa

CTUuarbe TEOPUjCKMX M MPAKTUYHUX 3Hatba O METOA0/I0TMjaMa eKCNepuMEeHTaIHOT U TeopujcKor (MaTemaTUYKo-
dusnuKor) mogenuparba cuctema M npoueca. CTuMuarbe 3Hakba M BeWTMHa Koje HenocpeaHO npeTxoae
MAEHTMd)MKaLI,VIjVI, WA rpaatbn moaenia Ha OCHOBY EKCNEPUMEHTAIHUX NOAaTaKa: aKBVI3VILI,Mja, aHa/1M3a NoAaTakKa,
npouecnpare CUrHana.

Ucxopa npeamerta

CTeyeHa onwTa 3Hatba O Mogenunpamwy U MAEHTUDMKAUMjU cucTemMa M npoueca. MHAMBMAYANHO MCKYCTBO
NPO/IaCKOM KpO3 npoueaypy: mateMmaTu4ko moaennparbe U aHaansa npoueca Uanm CUCTeMa, NNaHUpPakbe U
nsBohere ekcnepMmeHTa, aHanusa n obpaga ekcnepMmeHTaNHUX nogaTtaka, cnposohere naeHTUdUKaLmje Kpo3
Hajmarbe ABe ,He3aBUCHe” meToge, BepuduKaumnja mogena (CTaTUCTUYKKU KPUTEPUjYM M CUMyaumja), aHanusa
mogena.

CapgpiKaj npegmeta

Teopujcka Hacmasa:

Cuctemn mn mopenun. CraTUyKe U AWMHAMUYKE KapaKTepucTuke. AHanu3a npenasHux npoueca. AHanusa y
dpekBeHUMjckom  agomeHy. CnekTpanHa aHanmsa. [lpMHUMNM  MaTEMATUYKO-OU3MYKOT  MoAenupaka.
NnHeapusaunja M peaykumja mogena. Mogenn curHana u cuctema. AHasiM3a CUCTEMA Ha OCHOBY Mogena.
NpoeHTuduKaumja — npuHunnu u metoge. lMapameTapcka unaeHTUdUKaumja M nvHeapHa perpecuja. Metog
HajMarbMx KBagpaTa. [naHuparbe ekcnepmMmeHTa. AKBU3UUMja curHana. AHanM3a M NpoLuecuparse curHana. Msbop
naeHTMdUKaumnoHor Kputepujyma. N3bop cTpykType moaena. Bepudukaumja mogena. Hymepuuku n anamkaTmMeHU
acneKkTn ngeHTnduKaumoHe npoueaype.

lpakmuyHa Hacmasa

PauyHcKke M cumynaumoHe Bexbe Ha nepcoHanHom padyHapy (MAT/IAB, CumynuHK) npaTe TEOpPUjCKy HacTaBy.
CnpoBoaM ce eKCnepuMeHT, aKBWM3MUMjA, aHanM3a M obpafa curHana, U uaeHTMoUKaumja Hag umsabpaHum
nabopaTopujcKMM MOLENOM.

NMpenopy4yeHa nutepaTypa

1. Ljung L., Glad L.:, Modeling of Dynamical Systems, Prentice Hall, 1994.

2. Ljung L.: System Identification — Theory for the User, 2" ed. Prentice Hall, 1999.

3. Matijevi¢ M., Jakupovié G., Car J.: Racunarski podrZzano merenje i upravljanje, Masinski fakultet u
Kragujevcu, Univerzitet u Kragujevcu, 2009.

4. Johansson R.:, System Modeling and Identification, Prentice Hall, 1993.

5. http://www.control.lth.se/Education/EngineeringProgram/FRT041.html|

bpojyacoBa aKTWUBHe HacTaBe: ‘ Teopwujcka HacTasa: 75 ‘ MpakTMyHa HacTasa: 75

Metoge ussoherwa Hactase

Teopujcka HacTaBa ce WM3BOAM ,Ha Taban“ y3 Kopuwhere MynTUMeAMjasHUX Cafp’kaja U MHTEPaKTUBHUX
codTBEepCcKMX anata. lpakTMYHaA HacTaBaje 3anpaBO ,Yy4Yeke 3aCHOBaHO Ha npobnemy” Koju ce pewasa y3
payyHapcKy nogpluky. Kopucrte ce cMMynaumoHM NpUMepu W peanaH NpuMmep 3acHOBaH Ha nabopaTopujckom
moaeny.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
McnuT ce nonaxke npeaajom 1 npeseHTauunjom npojekra. o 55 60408a HOCK NpojeKarT, a herosa Npes3eHTauuja Koja
MHTerpuLle U yCMeHU Ae0 ucnuta Hocu ao 45 6oa08.a.
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http://www.control.lth.se/Education/EngineeringProgram/FRT041.html

Ha3sus npeamerta: PayyHapCcKM ynpas/baHU CUCTEMU

HactaBHUK nnm HactaBHuuym: Matujesuh C. MunaH

CraTyc npeamerta: M36opHM NnpegmeT CTyAMjCKOr Nporpama

Bpoj ECNB: 15

YcnoB: Huje ycioB/beHo, anu cy NoXesbHa nNpegsHarba Teopuje curHana u cuctema.

Uum npeameta
CTuuarbe 3Hata y 061acTh onwTe TeEOpUje padyyHapCKM ynpaB/baHUX CUCTEMA, HAaNPEeAHUX TEXHUKA YNpaB/batba, U
MMnNeMeHTauuje ynpassbadkor codpreepa.

Ucxop npeamerta

3Harba Koja cy Heonxo4Ha 3a pasymeBatbe, ePUKACHY aHANN3Y, CUHTE3Y U MPOjeKTOBaHE PavyHAPCKM YNpaB/baHNX
cuctema. 3Hakba O HanpeaHUm anroputMmmma U TeXHMKama yhnpas/batba. CreyeHa MCKYCTBa U BeWTUHE KPO3
nHansmnayaaHo CI‘IpOBOT)eI-be CNHTE3E aNropnuTMa ynpas/batba, aHAIMTUYKE U CMMYZ1IaLMOHE aHa/1n3e, Nnncarba U
I/IMI'IﬂEMeHTaLI,VIje ynpaB/ba4ykor COd)TBepa n eKcnepmmeHTasiHe aHaanse.

CapgpiKaj npegmeta

Teopujcka Hacmasa:

PauyHapcKo ynpassbatbe. OCHOBM Teopuje AUTUTANHMX CUIHaNa U cucTema (MpUHUMNK mMoaenMparba, Teopema
ofabuparba, peKOHCTPYKLMja CUTHaNa, TPaHCNoHOBake ppeKkBeHUMje). AHanmnsa AurntanHux cuctema. CtabunHocr,
0CeT/bUBOCT, POOYCTHOCT, KOHTPONAOUAHOCT, oncepBabuAHOCT, GUATAapPCKE KapaKTEPUCTUKE, CTaTUYKe U
OVMHAMMYKe KapakTepucTuke. CTpyKTypa cMcTemMa U NPUHUMNM NpojekToBama. PM3nyKa orpaHuyera n moryhHocTtm
NoTUCKMBaka nopemehaja. Aroputmum ynpassbakea - npernes. KoHBeHunoHanHe metoge (MUA, dpekBeHumjcke
MeToze, anpoKCMMaLLMja KOHTUHYANHWUX perynaTtopa). MeToa nozelwaBatba NosioBa M ONWTN IMHEAPHWU perynaTop.
OnTumanHo ynpassbame: LG n LQG perynatop. PobycTtHo ynpasbame: IMC 1 IMPACT cTpyKTypa, ONWTY KOHUENTU.
YnpaB/batbe Ca pecrnekTtom orpaHuyerba: MPC - onwTte noctaBke. MmnaemeHTauuja anropuTtma ynpas/bakba.
CMMynaumMoHa 1 ekcnepMmeHTanHa BepuduKkaumja

lpakmu4yHa Hacmasa

PauyHcKe M cumynaumoHe Bexbe Ha mepcoHanHom padyHapy (MAT/IAB, CumynMHK) npaTe TEOPMjCKY HacTasy.
MUmnnemeHTaumja airopuTMa ynpas/bakba — YNO3HaBakbe Ca PayvyHAPCKMM XapABEPOM, NMPOrpamupatbe 3aKOoHa
ynpas/bakba, cnpoBohere eKcnepuMmeHTa Haz ynpaB/baHMM ob6jekTom (nabopaTopujckM Mogen ChnperHyTmx
pesepBoapa, Hanp.).

MNpenopy4yeHa nutepatypa

[1] KarlJ Astrom, Bjorn Wittenmark, Computer Controlled Systems — Theory and Design, 3rd ed., Prentince Hall,
1997.

[2] Manfred Morari and E. Zafiriou, Robust Process Control, Prentice Hall, 1989.

[3] Milan Matijevié, Goran Jakupovié, Jelena Car, Racunarski podrzano merenje i upravljanje, Univerzitet u
Kragujevcu, 2009.

bpojyacoBa aKTMBHe HacTage: Teopwujcka HacTaBa: 75 MpakTMyHa HacTasa: 75

Metoge nssoherwa Hactase

Teopujcka HacTaBa ce U3BoAM y3 Kopuwhere MyaTUMeaMjaNHMX CagpiKaja U MHTEPAKTUBHUX COTBEPCKMX anaTa
(http://www.control.lth.se/). MpakTnyHa Hactasa ce 6aBM MAYCTPATUBHMM NPUMEPUMA M KOHLEMTOM ,y4Yerbe
3aCHOBaHO Ha Npobiemy” Koju KOPUCTM pavyHAPCKY U eKCnepumMeHTaIHy NOAPLLKY.

OueHa 3Hakba (MakcMmanHu 6poj noeHa 100)
McnuT ce nonaxke npegajom u npeseHTauunjom npojekta. [lo 70 6o40Ba HOCK NpojeKaT, a Hheroea npeseHTalmja Koja
WMHTerpuwle 1 ycmeHu aeo ncnuta Hocu ao 30 6ogos.a.
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Hay4Ho iGogpyyje: EHEPTETUKA U MPOLIECHA TEXHUKA

Ha3ue npegmeta: AnTepHaTUBHM U3BOPU eHepruje

HactaBHUK unm HactaBHuuym: flecnotosuh 3. Munau

Cratyc npegmerta: M360pHU NpegMmeT CTyAMjCKOT Nporpama

bpoj ECNb: 15

Ycnos: Hema

LUusb npegmeTa
CTuuatbe 3Hama y 061acTM anTepHAaTUBHUX M3BOPaA EHEPIUje, Kao LWTO Cy Co/lapHa eHepruja, reoTepmasiHa eHepruja,
eHepruvja BeTpa, eHepruja buomace, eHepruja Mmaanmx BOAHUX TOKOBA.

Ucxop npepmerta. Mo 3aBpLUeTKy paja Ha OBOM NpegMeTy, NofasHUumM he MMaTh HeonxoaHa 3Haka Koja he um
omoryhutn ga carnenajy TeXHUYKe, EKOHOMCKE M NMOJINTUYKE acrnekTe Kopuwhera anTepHaTMBHMX M3BOpPA
eHepruje.

Capp:kaj npeameTta

Teopujcka Hacmasa

YBog. ConapHa eHepruja. EHeprunja Betpa. EHeprunja 6uomace. NeotepmanHa eHepruja. EHepruja manmx BogHWUX
TOKOBA. MHceHepaumja. OcTanu u3Bopu eHepruje (NaMma u oceka, Tanacu, BOAOHUK, ropuse henanje). Akymynaumja
eHeprmnje. EHepreTckn noTteHumjanu. MonntuKa Kopuwhera anTepHaTMBHUX M3BOPA eHeprvje, M mepe 3a
NPOMOBMCatbe NHTEH3MBHUjer Kopuwhera oBMXx M3BOpa eHepruje. CTyAeHTCKe npe3eHTaumje.

lpakmu4yHa Hacmasa

CTyneHTn he ypaauTm NpojekTHM 3agaTak ca cnobogHom Temom ns obnactm AntTepHaTUBHMX U3BOpa eHepruje. Taj
NPOjeKTHM 33JaTak MoXe 6UTU y 06IMKY n3BeLTaja, KOMMNjyTePCKOr Moaena, NabopaTopmjcKOr eKCnepuMeHTa,
MaTeMaTuyKor moaena, w 6uhe npeseHTMpaH y 30-TO MWHYTHO] AMCKYCWMjU OCTaMM MNOMA3HUUMMA Ha Kpajy
cemecTpa.Takohe, cTyaeHTM he 6UTK aHraxkosaHu Ha pas3sojy WWW nopTtana us o6aacty anTepHaTUBHMX M3BOPA
eHepruje

Mpenopy4yeHa nutepartypa

[1] "Renewable Energy", B. Sorensen, Academic Press, 1980.

[2] "Wind Power and Other Energy Options", D. R. Inglis, Univ. of Michigan Press, 1978.

[3] "Energy Possibilities: rethinking alternatives and the choice-making process”, J. S. Tatum, St. Univ. of New York
Press, 1995.

[4] OecnoTosuh, M., O6HOB/LUBU U3BOPK eHepruje, DakyNTeT MHMKEHEPCKMX HayKa y Kparyjesuy, 2011,

bpojyacoBa aKTWUBHe HacTaBse: | Teopwujcka HacTasa: 75 | MpakTnyHa HacTasa: 75

Metoae ussoherwa HactaBse
Teopujcka HacTaBa ce M3BOAM Y Y4YMOHMUAMa y3 Kopuwhere myntumeauja (Buaeo npojektop). MpaKTuuHa
HaCTaBa3aCHOBAHaA je Ha CaMOCTa/IHOM paay CTtygaHaTta.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
NcnuT ce nonake npesajom v npeseHTaLMjom MpojeKTHor 3agaTtka (70 noeHa) M akTMBHUM yyewhem Ha pa3Bojy
WWW nopTtana 13 obnactu antepHaTUBHUX U3Bopa eHepruje (30 noeHa).
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Ha3sue npepgmerta: TexHonoruje npumeHe o6HOB/LUBUX U3BOPA eHepruje

HactaBHMK unu HactasHuuu: Aecnortosuh 3. Munan

CraTyc npeamerta: M36opHM NnpegmeT CTyAMjCKOr Nporpama

Bpoj ECNB: 15

YcnoB: Hema

Uum npeameta
CTUuarbe TEOPUjCKUX M MPAKTUYHUX 3Hatba O TEXHO0IMjama NpMmeHe 06HOB/BUBUX M3BOPA eHepruje.

Ucxon npepmeta Mo cTuuary 3Haba M3 OBOr NpeameTa KaHauzatm 6u Tpebano ga byay y moryhHocTn aa
CaMOCTaNHO pellaBajy NpaKkTUYHe 1 Teopujcke npobaeme U3 ose 0bnacTu.

Capp:kaj npeameTta

Teopujcka Hacmasa:

YBoa. MoryhHocT npumeHe 06HOB/bUBUX M3BOPA EHEPrUje U yTULaj TeXHoornja Koje kopucte OUE Ha OKONMHY.
Kopuwhere conapHe eHepruje y npouecMma rpejarba, Cylwera, HaBOAHbaBatba U MPOU3BOAHM €NEKTPUYHE
eHeprnje (boTo-HanoHcke hennje). KoHBepTOBarbe eHepruje BeTpPa Y MeXaHWYKU pag, U eNneKkTPUYHY eHeprujy.
TunosKM BeTporeHepaTopa 1 HUXOBE KapaKTepucTuKe. Kopuwhetrbe reotepmasiHe eHepruje 3a 3arpesarbe 6aseHa,
CTaKNEeHMX BaLTH, M Y CUCTEMMMA LLEHTPAJTHOT rpejarba. M360p NpopayyH M KOHCTPYKLMjA MANUX XMAPO LLeHTpana.
TexHonornje Tepmo-XemMUjcKe KOHBep3uje eHepruje b6uMomace NpoLECOM caropeBakba. TexHONOrnje Tepmo-
XeMUjcKe KOHBep3uje eHepruje Buomace npouecom racudukaumje u NUpoamnsom. TexHonornje NpousBoare U
npumeHe buopgmsena. TexHosormje aHaepobHe depmeHTaumje bromace. Kopuwhere Guoraca 3a 3arpesatbe,
NPOU3BOAHY €NEKTPUYHE eHepruje u y cpeacTBMma TpaHcnopTta. EHepreTcku eduKkacHe TexHoornje 3a TpeTmaH
YBPCTOr KOMyHasHOTr oTnaaa. KombuHosaHu (CHP) umknyc. CTygeHTCKe npeseHTaumje.

lpakmuyHa Hacmasa

Pas Ha payyHapy y KOMMjyTepPCKOj yYMOHMLM, U Kopuwhere passujeHor codpTBEPCKOr nakeTa 3a pellaBakbe
npobaema ogpehmBarba ONTUMANHOT CLEHapuKja MHTerpaunje obHOB/LUBUX U3BOPA €HEpPrnje Ha OCHOBY MY/TU-
KpuTepujymcke aHanmse; CamocTasiHa mM3paga NpPOjeKTHOr 3aJaTKa, Koju Mmoxe butn y obamKky u3BewTaja,
KOMMjyTepcKkor mogena, nabopaTtopujckor ekcnepumeHTa, MaTemaTUdKor mogesa, M Koju he cTyaeHTu
npeseHToBath y 30-TO MUHYTHO] ANUCKYCUjU OCTANMM NONAZHULIMMA HA Kpajy cemecTpa.

Mpenopy4yeHa nutepartypa:

[1] “Wind and Solar Power Systems”, Mukund R. Patel, CRC Press 1999.

[2] “Renewable Energy”, Godfrey Boyle, Oxford University Press, 2004.

[3] "Fluidized Bed Combustion", S. Oka, Marcel Dekker 2003.

[4] “Geothermal Energy: An alternative Resource for the 215 Century”, H. Gupta, S. Roy, Elsevier, 2007.
[5] Oecnotosuh, M., O6HOB/bMBU U3BOPU eHepruje, PakynTeT UHKEHEPCKUX HayKa Y Kparyjesuy, 2011.

bpojyacoBa aKTMBHe HacTage: ‘ Teopwujcka HacTaBa: 75 ‘ MpaKTMyHa HacTasa: 75

Metoae nssoherwa HactaBse
Teopujcka HacTaBa ce M3BOAM Y y4dMoHMUama y3 Kopuwhere myntumeamja (smaeo npojektop).MpakTuuyHa
HacTaBace M3BOAM Y YYMOHMLLAMA Ca padvyHapuma.

OueHa 3Hakba (MakcMmanHm 6poj noeHa 100)

NcnuT ce nonaske nNpeaajom U npeseHTaLmnjom NpojeKkTHor 3aaaTka (80 noeHa) n npoBepom ocnocob/beHoCTH 3a
CamocTanHo oppehuBarbe ONTUMANHOr CLEHapuja WHTerpaumnje OBHOB/BUBMX M3BOpPa eHepruje nomohy
KopuwheHor codTBepckor naketa (20 noeHa).
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Hasus npeameTta: MH'rerpau,Mja €HepreTCKnxX n npouecHux cuctema

HactaBHUK unm HactasHuum: flasop KoHuanosuh

Cratyc npeameTta: M360pHM NpeameT CTyAMjCKOTr nporpama

Bpoj ECMB: 15

Ycnos: Hema

LUusm npepgmeta
Unbesn npegmeTa cy:

- obyKa 3a aHanM3e MHTE/NIUTEHTHUX EHEePreTCKUX M MPOLECHUX CUCTEMA, KOoju y cebun yKbydyjy
pa3nnMunTe eHepreTcke, NPouUEecHe U ynpasBnjavyke TexHonoruje, pagm obesbeherba eHepruje 3a
rpejarbe, xnaherwe, M 3ap0BO/baBatbe MoTpeba 3a €N1eKTPUYHOM €eHeprujom, OAHOCHO 3a
peannsaumjy caBpemeHmnx MHAYCTPUjCKUX NpoLLeca;

- CTUUAHe 3HaHba HEONXOAHMX 32 NPOjeKTOBakbe EHEPreTCKUX U NPOLECHUX CUCTeMA, ca NOCebHMM
OCBPTOM Ha TEXHONOTMje M TEXHOJIOWKA pellera MHTerpaumje, ykbydyjyhn mukporeHepaumjy,
KoreHepauujy, TpureHepaumjy, Kao U WHTEIMreHTHe cucteme Yynpas/barba TEXHOJIOWKUM
WMHAYCTPUjCKMM MpoLecnma, ¢ 063Mpom Ha 3aKOHe M Nponuce Koju Baxke 3a 061acT NponsBoatbe
M NOTPOHE EHEpPruje U 3aLlUTUTE XKMUBOTHE CpeanHe.

Ucxop npepgmeTa
Mo 3aBpweTKy Kypca cTyaeHT he 6utn y moryhHocTh aa:
- CaMOCTa/iHO cnpoBee npoueaypy M3bopa TeXHONOTMje U NPOjeKTyje MHTEeNUTeHTHA eHepreTcKa
NoCTpPOjeHsa,
- KOMMETEeHTHO aHanu3uMpa gomahy M CBETCKy perynatusy y 061acT Npou3BOAHE U MOTPOLHE
eHepruje,
- CXBaTW 3HA4aj MHTErPUCAHOT CUCTEMA YyrNpaB/batba.

Capp:kaj npegmeTta
Teopujcka Hacmasa:
1. YBoay ogprKuBy MHTErpaumjy npoweca
MpouecHa eKoHOMMUja
beHuYMmapKuHr
WHTerpaumja KoreHepaunuoHUX cuctema
OnTummnsaumja — npernes
6. MaTtemaTnyko nporpamupame

vk wnN

Mpenopy4yeHa nutepartypa

1. Sustainable Design Through Process Integration, Fundamentals and Applications to Industrial Pollution
Prevention, Resource Conservation, and Profitability Enhancement, Mahmoud M. El-Halwagi, Elsevier, ISBN 978-
1-85617-744-3

bpojyacoBa aKTuBHe HacTaBse: Teopwujcka HacTasa: 75 MpakTMyHa HacTaea: 75

Metoae nssohemwa Hacrase:

HacTtaBa he ce n3soantn y3 kopuwhere myntumeanjanHux anata

Tokom camocTanHor paga, cTyaeHtM he y3 nomoh npeameTHOr HacTaBHMKA M3PaguTU  MPOjEKTHM
3a4aTaK/ceMUHapCKM pad uYMjM je uM/b Nposiasak CTyAeHTa Kpo3 HeKo 04 KOHTPOBep3HMX nuTakba/npobnema
MHTerpaLmje NnpouecHor/eHepreTcKor cucTema.

Y OKBUPY UCTPaKMBAYKOT pada CcTyaeHTH he 6MTM ocnocob/beHN 3a OCHOBHA UCTPaXKMBakba M3 061acTu NpeameTa.

OueHa 3Hakba (MakcMmanHu 6poj noeHa 100)

McnuT ce nonaxe npesajom M NpeseHTaLmnjoM NPojeKTHOT 3a4aTKa.

50




Hasue npegmeta: Mogenupare 1 onTMMusaumja y 061actu eHepreTUKe U 3 KMBOTHe cpeaunHe

HactaBHUK unu HactaBHuum: He6ojwa M. Josuuunh, NropaH b. bowKosuh

Cratyc npeamerta: M360pHKM NpeameT cTyamnjcKor nporpama

Bpoj ECMEB: 15

Ycnos:

Uum npeameta

Yno3HaBare ca OCHOBHMM MeTOA0/I0rMjama ONTUMM3aunje peasHux npoueca y obnactum eHepretuke u
WHXXeHepcTBa 3aliTUTe MBOTHE cpeauHe; Hymepuuku anroputmu ontumusauuje; Komnjytepcke
CUMyaumje TUMUYHUX NpoLLeca Koju cnagajy y rpyny onTMMM3aumMoHO Telwkux npobaema.

Ucxop npeamerta

Mo 3aBpLUETKY Kypca cTyaeHT he 6uTn y moryhHOCTM Aa 1) cxBaTu 3Ha4yaj NPUMeEHE ONTUMMU3ALNOHMUX
anroputTama npu pellaBary Npodbaema eHepreTuKe, NPOLECHe TEXHUKE M 3alTUTE KUBOTHE cpeauHe, 2)
KOMMNETEeHTHO aHaan3npa 1 NpuMmeHn oarosapajyhn onTMmMmM3auMoHN anropmMtam Ha peanaH npobnaem, 3)
CaMOCTaNIHO CnpoBeAe CMMyAauUmMjy M oNTUMMU3aLMjy TUMTMYHUX NpoLeca Kopuwherwem crneumjannsosaHor
codTBepa, 4) NnpeseHTUpa pe3yntTate KOMNjyTEPCKUX CMMYyNaumja y3 NpuKas ocTBapeHunx yHanpehema u
eHepreTckMx ywrega

CapgpiKaj npegmeta

Teopujcka Hacmasa:

- Npernea, nogena n moryhHoCcTM onTMMKU3aumMje TUNMUYHUX UHMKEHEPCKMX Npobaema; YBohere Knace
TEWKOo pewnsux npobrema KombMHaTopHe onTMMM3aumje; KapaKTePUCTUYHM ONTUMU3ALMOHO TELLKO
pewunsn npobnemun -TP npobnemu: Mpobnem Tprosaukor nytHMKa (TCM npobnemu), Mpobnem pytnpara
Bo3una (BPM npobnemu); Knacudpukaumja BPMN npobnema; MNpumepun y npakcu TEWKO pewnsmx npobaema
KOHOWMHATOpHEe onTMmM3aumje.

- Mpernen anroputama 3a pewasBakbe TP npobnema ontummsauumje: KomOUHATOPUUKM anroputmu,
XeypUCTUYKM U METaxeypPUCTUYKKN aJITOPUTMU.

- Mpernen meTaxeypuCcTUUKMX aAropmuTama 3aCHOBAHUX Ha MOHALLAkY XUBOTUHA: KOIOHWja MpPaBa,
pojeBu nuena.

- ONTMMM3aLMja TPAHCNOPTHUX NPOoLLEca MPUMEHOM KoloHMje mpaBa (AKO onTumumsauuja)

lpakmu4yHa Hacmasa:

MpumeHa BPIN npobnema y onTMmmM3aLnjK CaKyn/batba M AenoHOBakba YBPCTOr otTnaaa. Ynotpeba MC u
M'MC cuctema 3a oKaunjcky naeHTMdMKaunjy npobaema cakyn/barba otnaga. Komnjyrepcka cumynaymja
onTMmmsaumje npobaema cakyn/bartba OTNaAa. AHa/M3a KOHKPETHUX pellera [obujeHux npu
ONTUMM3ALUjU PA3ANYUTUX NAaPaMeTapa Yy KOHKPETHUM Npobaemmma onTuMmu3aumje.

Nuteparypa

1. Doriego M., Stutzle T. Ant colony optimization, Cambridge Massachusetts, England, 2004

2. Uapuh T., YHanpehere opraHusaumje TpaHCNOPTa NPUMjEHOM XeypUCTUYKMX MeToda, [LOKTOopcKa
ancepTaumja, CBeyumnumwTe y 3arpeby, PakynteT npomeTHUX 3HaHOCTH, 2004

3. Chong and Zak, An Introduction to Optimization, Wiley Interscience Series in Discrete Mathematics
and Optimization, Second edition, ISBN-0-471-39126-3

bpojyacoBa aKTMBHe HacTaBe: ‘ Teopwujcka HacTaBa: 75 MpakTMyHa HacTaea: 75

MeTtoae usBohera HacTaBe
HacraBa: npeaaBsarba 1 Bexxbe ce M3Boae y padyHapCKoj yHMOHMLM.

OueHa 3Haka (MakcumanHu 6poj noeHa 100)

McnuT ce nonaxe npeaajom M NpeseHTaumnjoM NpojekTHOr 3a4aTKa.
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Hasus npegmerta: TexHONOrnje U NOCTPojerba y 3alTUTU KUBOTHE CpeguHe

HactaBHUK uam HactaBHMUM: Barba M. LWywrepwuny, He6ojwa M. Josuunh

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMNB: 15

Ycnos: Hema

Lum npegmeta
Unmsesn npeamera cy:
- yNO3HaBahe Ca TEXHONOIMMjaMa M NOCTPOjerbMMa Y CUCTEMY 3aLLTUTE KMBOTHE CpeanHe,
- CTMLaHe HEeoMnxo4HMX BEWTUHA 33 bopmMmupatrbe 1 cnpoBohere 0ApPKUBUX NOKANHUX U PETMOHATHUX NMAAHOBA Y
obnacTn TpeTmaHa oTnagHUX BoAa, TPETMaHa Basayxa, ynpas/bakba YBPCTUM OTNAAO0M.

Ucxop npeagmeTa
Mo 3aBpLIeTKY Kypca cTyaeHT he 6utn y moryhHocTu aa:
- CaMOCTa/IHO crnpoBeae npoueaypy n3bopa TexHoNOrnje 1 NPojeKkTyje NocTpojera y 061acTy 3aLWTUTE KUBOTHE
cpeguHe,
- KOMMETEHTHO aHann3upa gomahy 1 CBETCKYy perynatmsy y 061acTu 3alUTUTE XKUBOTHE CpeamHe,
- CXBaTuM 3Hayaj MHTErpucaHor cucTema ynpassbatsa.

CappiKaj npegmera

Teopujcka Hacmasa:

1. WpeHTndukaumja 3arahmeava, nssopa 3arahera u Bpcte 3arahera (Basgyxa, Boge, 3eM/bULLITA), MPOLEHA HUXOBUX
edeKkaTa Ha KOMMNOHEHTE XMBOTHE cpeauHe; Mogennpate, aHann3a 1 cueHapmo 6asmpaH Ha 3Hakby O CUCTeMMMA 3a
NoApLIKY OA/1ly4MBatby;

2. AHanu3a TexHMKe BoAOCHAbaeBatba M TpeTMaHa OTNAgHMX BO4A, OA/1arakbe U NOHOBHO Kopuwherwe 0TNagHMX BoAa,
HanpeaHe 6MonowwKe U GU3UUYKO-XEMUCKE KaPAKTEPUCTUKE BOAA U OTNAZHUX BOA3;

3. Ynpas/batbe YBPCTMM OTNAAOM U MUHUMM3ALMjA My/ba (KOMMOCTMPAHE OPraHCKOT YAena YBPCTOr OTNaga, CaHUTapHe
AEnoHuje, TpeTuparbe onacHor otnaga);

4. deHoMeHoO/10TMja 3aWTHUTe aTMOChepe M TPETMAH EMUCHUje racoBa: CTAaTUCTUUKKU MoAenun obpage nogaTtaka KBaamuteta
Ba3AyXa, y30pKoBare U cneunduraumja PuHUX yectmua y atmochepm, emncuje ns MobmaHUx n3Bopa, MMKPO-emMmnCHja
oHeunwhyjyhux maTepuja U3 npoueca cna/bMBatba oTnaga, buodpuntpaumja;

5. KOHTaMMHUPAHOCT Tha M HbMXOBA CaHaLMja, 3aWTUTE NOA3EMHMX M MOBPLIMHCKUX BOAQ, CTAaTUCTMYKA aHa/M3a M
KapTUpartbe KOHTaMUHAMMHUPAHMX NOAATAKA,

6. MpojekToBatbe U N3BoNHeHe NOCTPOjeHba 3a 3aLWTUTY KMBOTHE CpeaMHe - NOCTPOjerba 3a 3alTMTY Ba3ayxa, NoCTpojerba
3a Npoun3Boay M NpeymwhaBakbe BOAA M NOCTPOjeHba 3a YKAatbakbe M TEPMUYKO TPeTUpPakbe YBPCTOr OTNaja.

Mpenopy4yeHa autepartypa
1. [A.Bbypuh, CHabgeBare Bogom 3a nuhe, HoBu Caa: ®aKynteT TeXHMUKUX Hayka, 2006, UCBH 86-85211-87-

5

M. Jaxuh, Mpunpema Boge 3a nuhe, NosbonpuspeaHun dpakyntet, Hosm Cag, 1990

M. Jaxuh, YpbaHu BogoBOAHM cUCTEMU, YOpYKeHe 3a TexHoNorujy soae, beorpaa, 1988

4. Water Quality and Treatment - A Handbook of Community Water Supplies (5th Edition), Edited by:
Letterman, R.D. © 1999 McGraw-Hill

5. M. Hamer, M. Hamer Jr, Water and Wastewater technology, Pearson prentice Hall, 2004, ISBN 0-13-
097325-4

6. Waste Treatment and Disposal, Edited by: Hester, R.E.; Harrison R.M. © 1995 Royal Society of Chemistry

7. Christensen T.H, Solid Waste Technology & Management, Technical University of Denmark, Lyngby, 2011

8. Josuuuh H, Ynpassbatbe uBpcTMM oTnagom, Ckpunta, MawuHckm darynteT, YHuBep3uteT y Kparyjesuy,
KparyjeBau, 2008

9. Byjuh ., Brunner P.H.,: Ogpu1Bo ynpas/bare otnagom, PTH, Hosm Cag, 2008.

w N

bpojyacoBa aKkTMBHe HacTaBe: | Teopwujcka HacTasa: 75 MpaKTnyHa HacTaea: 75

MeTtopge nssohera Hacrase:
HacTaBa he ce nssogutu y3 Kopuwhere MyntumegmjanHmux anata. [pakTMYHa HacTaBa3acHOBAHA je Ha CamMOCTa/IHOM

pagy cTyaaHarta.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)

McnuT ce nonake npegajom v NpeseHTaLjom NpojeKkTHor 3agaTtka. Jo 50 6040Ba HOCK NpojeKaT, a heroea
npeseHTaLMja Koja MHTErpuLLIe n ycMeHu Aeo ucnuta Hocu go 50 6ogoBa.
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Ha3sus npeamerta: EHepreTcKu meHapMeHT

HacraBHUK nnm HactasHuum: Fropguh P. AywaH, Jocujesuh MnageH

CraTtyc npeameTta: U36opHM NpeameT CTyAMjCKOr Nporpama

Bpoj ECNB: 15

Ycnos: Hema

Uum npeameta
Ll,W'b OBOrI npeameTa je NOCTU3akbe HAaYyYHUX N KpeaTUuBHUX cnocobHoCTN U aKadeMCKuX BelTHa Be3aHUX 3a
caBpemeHe metone eHepreTCKkor MeHalLIMeHTa

Ucxop npegmera.

Mo 3aBpLEeTKY Kypca cTyaeHTn he 6uTn ocnocobsbeHn aa:

® CaMOCTas/IHO pellaBajy NpakTUYHe 1 Teopujcke npobieme y oBoj obnacTu.

L] CaMOCTa/IHN U TUMCKU page y CBUM d)aaama n3page CTyAMja n npojeKaTa €HEepreTCckor MeHalrIMeHTa

Cappxaj npegmerta

Teopujcka Hacmasa

3Hayaj eHepreTcKOr MeHaLIMeHTa M Be3a ca 3alUTUTOM KUBOTHE cpeauHe, EHepreTcko BunaHcupare: MeTogonoruja,
aHanu3a TpeHAoBa, MepHa onpema, EHepreTcku uHpukaTopu, EKOHOmMja npoumsBogre M Kopuwhera eHepruje,
CaBpemeHe TEXHONOIMje U mepe eHepreTcke edpuKacHOCTU (NAapHM CUCTEMM: UCMUTUBAHbE edUKACHOCTM KOT/I0Ba,
KOHTpO/Ma BWLWIKa Basayxa, guctpmbyumja nape n ynotpeba ofagajaya KOHAEH3aTa, NMoBpaTak KoHAeH3aTa, ynotpeba
OTMapHe nape; TEPMUYKA M30NaLMja; eNEKTPUYHU CUCTEMU: KOHTPOJIA aHraXKoBaHe CHare, KOpeKkuuja dakTopa cHare,
€/1eKTPOMOTOPHM MOTOHU-KOHTPOMa edUKACHOCTU, eHepreTcku edpuKacHU MOTOPW, KOHTposia Op3nHe MoTopa;
OCBET/bEHE-HUBO OCBET/bEHA, TUMNOBU CBETU/bKM, Banacta, Kopuwhere aKTMBHOT OCBET/bEH A, BPEMEHCKU NPEKMUAAUN,
eHepreTckn edMKacHM NPo3opu; yluTeae eHepruje y NyMnHUM, BEHTUIATOPCKUM, CUCTEMMMA KOMMPUMOBAHOT Basayxa,
pacxnagHum u KX cuctemmma; Kopuwhere oTnagHe TOnsoTe: pekynepauuja, TOMAOTHE LEeBM, TOMJOTHE MNyMmIe;
KoreHepauuja (KOHLEeNTH, onumje, KpuTepujymn nsbopa, ctpatervje ynpas/baka), EHepreTcku meHaumeHT y npeaysehy,
®yHKUMja M NO3MUMja eHepreTcKOr meHayepa; M3pada nporpama rasgoBarba eHeprujom, lNpaherse M KOHTposa
peanunsauuje, 3aKOHCKa perynatusa (3aKoHM, NOA33aKOHM, NPOMUCK U CTaHZAPAM) Kog Hac; Oupektuee EY y obnactu
€Hepro MeHayMeHTa 1 3aLTUTE }KMBOTHE cpeauHe

Mpakmu4yHa Hacmasa:

M3papa npojeKTHoOr 3agaTka M3 06/1acTU eHepreTcKor MeHaymeHTa. MNpojeKTHN 3aaaTak MoxKe 6UTK y 06aunKy
CTyAuje, mMaTemMaTMuYyKor W/WAM pauvyyHapCKOr Mofena, eHepreTckor 6unaHca Ha KOHKPETHOM MPOM3BOAHOM
nocTpojerby. M3BewwTaj o pagy ce npeseHTyje ocTaMM Noaas3HMLMMa Kypca Ha Kpajy cemecTpa.

MpenopyuyeHa nutepartypa:
1. Capeheart, L. B., Turner, W. C., Kennedy, W. J., Guide to Energy Management, The Fairmont Press and
Marcell Dekker Inc., Fourth Edition, USA, 2003
2. Petrecca, G., Energy Conversion and Management - Principles and Applications, Springer, 2014.
Turner, W. C., Energy Management Handbook - Third Edition, The Fairmont Press, 1997.
4. Thumann, A., Plant Engineers and Managers Guide to Energy Conservation, The Fairmont Press and
Marcell Dekker Inc., USA, 2002

w

bpoj yacoBa aKTMBHe HacTaBge: ‘ Teopwujcka HacTasa: 75 ‘ MpakTnyHa HacTasa: 75

MeToae nssohera HacTase

Teopujcka Hacmasa ce U3BOAM Y YYMOHULAMA Y3 Kopuwhere mynTumeaujanHe nogpuke.Teopujcke nocTaBKke ca
NPMMEPUMA 3a CBaKYy HaCTaBHY jeauHuULy.

MpakmuyHa Hacmasace U3800U Y PaYyHAPCKMM YYMOHMLAMaA U PeaTHUM NPON3BOLHOM Npouecuma npeayseha rae
CTYAEHTW CAMOCTa/IHO page Ha M3abpaHUm NPaKTUYHUM NPobiemMrUMa-NpPojeKTHUM 334aLMMa.

OueHa 3Hama (MakcMmanHm 6poj noeHa 100)
McnuT ce nonaxke npegajom u npeseHTauujom npojekrta. [lo 50 6o408a HOCK NpojeKar, a Hherosa npeseHTaumja Koja
MHTEerpulle 1 ycMeHu aeo ncnuta Hocu ao 50 bogos.a.
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Hasue npegmeta: EHepreTcku nssopu un ynotpeba eHepruje

HactaBHUK unm HactasHuum: Flopguh P. AywaH, BykawwnHosuh J. Bragnmup

CraTtyc npeameTta: U36opHM NpeameT CTyAMjCKOr Nporpama

Bpoj ECNB: 15

YcnoB: Hema

Uum npeameta
Kypc Mma 3a un/b Aa Npy»Kn MeTog0N0LWKe anate u MHpopmaumje Kako b6u ce omoryhunno pasymeBare HajBaXKHUjUX
acneKaTa Be3aHMX 3a NPOU3BOAHY M NOTPOLHY eHepruje

Ucxop npegmera.

Mo 3aBpLEeTKY Kypca cTyaeHTn he 6uTn ocnocobsbeHn aa:

®  CaMOCTas/IHO pellaBajy NpakTUYHe 1 Teopujcke npobieme y oBoj obaacTu.

L] CaMOCTa/IHN U TUMCKU page y CBUM d)aaama n3page CTyAMja n npojeKaTa €HEepreTCckor MeHalrIMeHTa

Capprkaj npegmerta

Teopujcka Hacmasa

nobanHu (NnnaHeTapHKU) eHepreTckn bunaHc, MprmapHU U cekyHaapHU n3Bopu eHeprunje (pocuaHa ropmea (yrasm,
HadTa, NPUPOAHU rac) U HyKJeapHa ropuBa, 06HOB/BUBM M3BOPU (XMAPOENEKTPaHE, CoapHa eHepruja, BeTap,
reotepmasHa, 6uomaca n otnaz), Pesepse eHepruje/eHepreHarta (pocmnHa ropmsa (yrasm, HadTa, NPUPOAHM rac) n
HyKNleapHa ropusa, pesepse xugpoeHeprunje, CHabaeBatbe M NOTPaXKHa eHEPruje Ha CBETCKOM HUBOY, EHepreTcku
umknycu, EnektpuuHa eHepruja, MoTpolwrba Kpajibux KOpUCHMKa (bMHanHa eHepruja) (gomahuHcTBa, MHAYCTPU]a,
TpaHcnopT), EHeprvja M KMBOTHa cpeauHa: MehyHapoaHM yroBopu W HauuvoHasHe nonauTuke, byayhe
moryhHocTu/ByayhHocTt ynoTtpebe eHepruje, EHepreTcko 6unaHcMpatbe Ha HUBOY Halle Ap*Kase

Cmyoujcku ucmpax<usayku pao:

M3paga npojeKkTHOr 3a4aTtka U3 obaactu. MpojekTHM 3a4aTak MoXKe BUTK y 06MKy cTyamje, maTemMaTudKor u/muam
payvyyHapCcKor moZena, eHepreTckor bunaHca BMLLEr HUBOA. M3BeLwTaj 0 pagdy ce npeseHTyje 0CTaMm NoAa3HULMMA
Kypca Ha Kpajy cemecTpa.

MpenopyuyeHa nutepartypa:

1. Fay, J.,, Golomb, D., Energy and the Environment (Mit-Pappalarado Series in Mechanical Engineering), Oxford
University Press, 2002

2. Fanchi, J., Energy Technology and Directions for the Future, Academic Press, 2004

3. Nersesian, R., Energy for the 21st Century: A Comprehensive Guide to Conventional And Alternative Sources,
M.E. Sharpe, 2" edition, 2011

4. Letcher, T., Future Energy: Improved, Sustainable and Clean Options for our Planet, Elsevier Science, 2008

5. IEA Key World Energy Statistics

bpoj 4acoBa aKTMBHe HacCTaBe: ‘ Teopwujcka HacTasa: 75 ‘ MpakTMyHa HacTasa: 75

Metoge nssoherwa Hactase

Teopujcka Hacmasa ce U3BOAM Y YHMOHMLAMA Y3 Kopuwhere myatumeamjanHe nogpuwke.Teopujcke nocTaBke ca
NPMMepPUMa 3a CBaKy HaCTaBHY jeauHuLy.

MpakmuyHa Hacmasace u3800U Yy PayyHaPCKUM YHMOHMLLAMA U rae CTYAEeHTU CAMOCTaHO pade Ha M3abpaHum
NPaKTUYHUM NPOBIEeMMMaA-NPOjeKTHUM 3a4aLMma.

OueHa 3Hakba (MakcMmanHu 6poj noeHa 100)
McnuT ce nonaxe npegajom u npeseHTaumnjom npojekta. o 50 6o40Ba HOCK NpojeKaT, a kerosa npeseHTaunja
KOja MHTerpuLLe n yCMeHM Aeo ncnmuta Hocu go 50 6oa08a.
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Hasus npegmerta: MoAnTUKa eHepreTcKe TpaH3uumje

HacraBHuK: Xuskosuh H. lybpaeka

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMB: 15

Ycnos: Hema

LUwmb npeamerta
lnaBHU UM/BLEBM NpeameTa Cy:
- oB/afaBarbe NpUHLMNMMA GYHKLMOHUCaHa MHTEINPUCAHOT EBPOMNCKOT EHEPreTCKOT OKPYXKerba
- CTMUArbe 3Hakba M3 061acTM eBpOMNCKe 3aKOHCKe perynatmse y ob6nactv npoussoarbe, AUCTpubyuuvje u
Kopuwhetrba eHepruje, Kao u Kopuwhera pacnonoxunsmx GoHA0BA 33 peannsaunjy oarosapajyhux npojekara.

Ucxop npepgmera

Mo 3aBpLeTKY Kypca ctyaeHTn he 6utn ocnocobsbeHn aa:
- pasymejy n UMNAeMeHTUPajy npoueaype Koje aedunHuy Nnponssoary, AMCcTpubyumjy n kopuwhera eHepruje
Y MHTEFPUCAHOM €BPOMNCKOM OKPYKekby.
- KOMMETEHTHO, CAMOCTA/IHO MW TUMCKWN paje, Ha U3pagm cTyamja U npeasiora npojexkarta 3 061acTm eHepreTmke.

Capgpikaj npegmerta

Teopujcka Hacmasa

EBponcka cTpaTeruja 3a O4p*KUBM EHEPreTCKM Pa3Boj. EHepreTckmn bunaHc nnaHete 3emsbe. EHepruja n 6esbenHocT.
EHeprvja u KMBOTHa cpegmHa. EBpOMCKa 3aKOHCKa perynatmea. MehyHapogHuM eHepreTckm cnopasymu o
eHepreTckoj ePpuKacHocTH, Kopuwhery KOHBEHLMOHANHUX U OOHOB/LUMBUX M3BOPA EHEpPIYje M 3aLITUTUN KUBOTHE
cpegmHe. CBETCKM TreonoNUTUYKM KOHTEKCT U MehyHapoaHM AuMjano3nM O M3BECHOCTM Yy noraeay cHabaesakba
eHeprujom. PermoHanHe 1 HauMOHaNHe eHepreTcke NoAnTMKe. EHepreTcka nonutuka Penybanke Cpbuje. EBponckm
eHepreTckn MHPPaCTPYKTYPHU NpuopmuTeTh. Jayare ogHoca usmehy rnaBHMx npomnssohaya 1 noTpollayva eHepruje.
EHepreTcko mapTHepcTBO ca Pycujom. U3papa eHepreTckux CTyguja v npojekaTa. Pacnonoxumsu ¢oHAoBM 3a
peanusaumjy npojekata u3 obnactm eHepreTuke n kbMxoBo Kopuwhere. MehyHapogHa eHepreTcka CONMAapHOCT.

Cmydujcku ucmpaxusa4yku pao:

M3pasa camMocTanHOT NPOjeKTHOr 3a4aTKa.
M3BewTaj 0 pagy ce npeseHTUpa OCTa/IMM MONA3HULMMA Kypca Ha Kpajy cemecTpa.

Nurepartypa:
1. Park, P. (2013): International Law for Energy and the Environment, CRC Press.

Gray, A. (2013): The EU Stuctural Funds and Other Public Investments, Gill & MacMillan, Dublin.

rBosgeHau, [., l’Bo3aeHau-Ypoluesuh, b. (2012): EHepreTcKka cTpaTeruja (ckpunTa), dTH, Hosu Caga,

European Commission (2006): Action Plan for Energy Efficiency: Realising the Potential

Nersesian, R. (2006): Energy for the 21st Century: A Comprehensive Guide to Conventional And Alternative

Sources, M.E. Sharpe.

Aalto, P. (Ed.). (2007): The EU-Russian Energy Dialogue: Europe's Future Energy Security.

7. Harris, P. G. (Ed.) (2007): Europe and Global Climate Change: Politics, Foreign Policy and Regional Cooperation.
Cheltenham: Edward Elgar.

8. Hoogeveen, F., & Perlot, W. (Eds.) (2005): Tomorrow's Mores: the International System, Geopolitical Changes
and Energy. The Hague: Clingendael Institute for International Relations.

vk wnN

o

bpoj 4acoBa aKTMBHe HacCTaBe: Teopwujcka HacTasa: 75 CTyAMjCKM NUCTPArKMBAYKK paa: 75

Metoge nssohera Hacraee
HacTaBa he ce n3BogmuTh y3 Kopuwhere MynTUmeanjanHux anaTa
CTYAMjCKM UCTPaXKMBAYKM paj; 3aCHOBaHa je Ha CamOoCTa/IHOM pady cTygeHaTta.

OueHa 3Hara (MakcumanHu 6poj noerHa 100)
McnuT ce nosaxe npegajom v npeseHTaumnjom npojekta. o 50 6o40Ba HOCK NpojeKarT, a erosa npeseHTaunja
KOja MHTErpuLLIEe U YCMEHM Aeo ucnuta Hocu ao 50 6oa0Ba.
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Hay4Ho idiogpy4je: MOTOPHA BO3U/IA U MOTOPU CYC

Hasus npegmerta: EproHomuja

HacraBHuK nau HactasHuuum: Jlykuh K. JoBaHka, Mauyxuh Casessuh Chasuua

Cratyc npegmerta: M360pHU NpegMmeT CTyAMjCKOT Nporpama

bpoj ECNb: 15

Ycnos: Hema

LUusb npegmeTa
CTuuarbe TEOPUJCKUX M NPAKTUYHUX 3Hatba O CNOCOOHOCTMMA YOBEKA pagM ONTUMAJIHOT MPOjeKToBaka pagHor
MeCTa BO3auia.

Ucxop npeamerta
CTeyeHa onuwTa 3Hawa O pPeneBaHTHUM OU3NYKMM, MCUXONOWKUM U GU30OWKUM MHPOPMALMjaMa O YOBEKY
HeonxXxoAHUM 3a p,edMHmcaHae pagHOr mecrta Bo3auva.

Capp:kaj npeameTta

Teopujcka Hacmasa:

daKTOpU OKpYKera: BMA, BUAHO NOJbE, aKYCTUYKM Komdop, edeKkTn ByKe, TepMUUYKM KoMdOp, OCLMAATOPHM
Komoop, yTMuaju cpeguHe Ha 34paB/be YoBeKa. McMxoiornja KapakTepmncTka YoBeKa U Herose peakuuje: Bpeme
peaKkuuje, onpe3HOCT, MaHye/liHa KOHTPOAA, KOAOBWM KOHTPO/E, MpojeKToBake AMCn/eja, MeTo4e MCUXOOLIKOr
CKanunparba M HUX0Ba NPUMEHA, YNUTHULM, NCUMXONOLWKe Mepe cTpeca, obyKka, ®usmonoruja paga: pag muwuha,
meTabonunsam, pagHa edMKacHOCT, pacnopes ogmopa, dusmnonoLke mepe crpeca eduHucarbe cuctema: NpumeHa
¢daKTopa yoBeKa Ha geduHUCatbe pagHoOr mecta: AHTpomNomeTpuja, NPOjeKToBarbe pPagHOr MecTa, CMMyAnauuje,
aHaNUTMUKe TeXHWUKe, YHKLMje anoumpakba, ONuc 3a4aTka, YeK INCTe, aHan3a Noy3gaHoCTM YOBEKA.
lpakmuyHa Hacmasa

AHanuse cTyguja cayyaja, CMMynaumje, eKcnepMmeHTIaHa UCTPaXKMBatba, Pa3sBoj MOAenNa, ..

Mpenopy4yeHa nutepartypa

1. Karl H.E. Kroemer Hiltrud J. Kroemer Katrin E. Kroemer-Elbert: Engineering Physiology, Bases of Human
Factors Engineering/Ergonomics, Springer-Verlag Berlin Heidelberg, 2010.

2. Griffin M. J., Handbook of Human Vibration, Academic Press, 1990

3. Alva Noé and Evan Thompson: Vision and Mind, Massachusetts Institute of Technology, 2002
PeneBaHTHUM Yaconucu: Ergonomics, Applied Ergonomics, Industrial Ergonomics, ...

bpoj 4acoBa aKTMBHe HacTaBe: ‘ Teopwujcka HacTasa: 75 ‘ MpakTnMyHa HacTasa: 75

Metoge nssoherwa Hactase
Teopujcka HacTaBa ce m3Boau ,ex catedra” y3 kopuwhere MyATUMeAMjaSIHUX cagpiKaja U UHTEPAKTUBHUX
codTBepCcKMX anaTa. [paKkTMYHA HacTaBaje 3anpaBo ,y4eH€e 3aCHOBAHO Ha npobaemy”.

OueHa 3Hawa (MaKkcumanHu 6poj noeHa 100)
McnuT ce nonaxke npegajom u npeseHTauujom npojekTta. [lo 60 604083 HOCK NpojeKaT, a Hheroea nNpeseHTalmja Koja
WMHTEerpulle 1 ycmeHu aeo ncnuta Hocu ao 40 6ogos.a.
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Hasus npegmeta: U3abpaHa nornassba U3 eKcnaoataumje MOTOPHUX BO3MAAa U MOTOPa

HactaBHUK nnm HactasHuum: CtojaHoBuh Haguua

Cratyc npeamerta: M360pHKM NpeameT cTyamnjcKor nporpama

Bpoj ECNB: 15

Ycnos: Hema

Uum npeameta

YnosHaBare CTydeHaTa ca NpobiemaTMKOM eKcrnsoaTauuje MOTOPHMX BO3M/Jla M MOTOPa, Ca NOcebHUm
OCBPTOM Ha eKcrnJ/ioaTauujy Bo3naa nocebHe HameHe (Bo3usia 3a NpeBo3 ONacHMX maTepuja, BO3U/Ia OPYsKaHMX
CHara, BoO3naa 3a XuTHe meanUUunNHCKe MHTepBeHLI,Mje, BaTpPOraCHMUX Bo3nsia N OoCTasinx BoO3nna CI'IeLI,MjanHe HaMEHe),
Kao M ca npobsemaTMKOM ONTUMM3aLMje HUXOBOT CUCTEMA OAPKaBaHbA.

Ucxop npeamerta

3Hakba Koja MOry MNOCAYKUTU NPKU eKcnioaTaumju MOTOPHUX BO3MIa M MOTOpa, a NnocebHOo Bo3na
nocebHe HameHe (BaTpPOracHMX BO3MNa, BO3UIa OPYKAHUX CHara, BO3WNA 3a XUTHE MeaULUNHCKe
WHTEepBEHUMje, BO3WNA 33 NPeBO3 ONAaCHUX maTepuja).

Cappxaj npegmera

EdbeKTMBHOCT MOTOPHMX BO3MAA M MOTOPa, EKCnioaTauMoHO TeXHMYKE KapaKTepMUCTMKe MOTOPHUX BO3MA
U moTopa, AHann3a MOTOPHMX BO3MAA U MOTOPA Ca acrnekTa nojaBe HeucnpaBHOCTWU, EkcnioaTaumja
MOTOPHUX BO3Ua U MOTOpa y NocebHUM ycnoBmnma, Ekcnnoataumja Bo3nmna nocebHe HameHe (Bo3una 3a
NpeBo3 OMacHMX maTepuja, BO3MJIA OPYXKAHUX CHara, BO3W/Aa 3a XUTHE MeAMUMHCKe MHTepBeHuuje,
BATPOraCHMX BO3W/a M OCTAa/IMX BO3WAA cneumjaiHe HameHe). CneunduYHOCTM eKkcnioaTaunje Bosnna
nocebHe HameHe; EKkcnnoatauumja BaTporacHux BO3uaa; EKcnnoaTaumja BO3MIQ OpYXKAHWUX CHara;
Ekcnnoartaumja Bo3uaa 3a XMTHe MeguuUMHCKe MHTepBeHumMje; EKcnnoaTtaymja Bo3uaa 3a npeso3 onacHUX
MaTepuja; EKcnnoaTtaumja octannx Bo3uaa cneunjasiHe HameHe ( BO3Mna BeAMKE HOCMBOCTM, BO3WU/IA 3a
npeBo3 TepeTa BeNUKUX rabapuTa, ...); pon3BoaHa ekcnaoaTtaumja Bo3naa, ca NocebHMM Harnackom Ha
OpraHu3sauujy n TeXHONornjy ApyMcCKor TpaHcnopTa.

NMpenopy4yeHa nutepaTypa

1. B. Kpctnh: TexHnuyka eKkcnaoaTtaumja MOTOPHUX Bo3uia n motopa, M® KI, 2009.

2. b. Kpctuh, MnahaH [.: be3sbeaHocT Kopuwherba Bo3uaa 3a NPeBO3 ONacHMUX MaTepuja y APYyMCKOM
caobpahajy, MawunHcku ¢aryntet, Kparyjesau, 2007.

3. B. Kpctuh: EKkcnioaTauuja MOTOpHUX BO3uaa U moTopa, MalwunHcku ¢akyntet, Kparyjesau, 1997.
4. b. Kpctuh: XuapoamHamMmMyKM NPEHOCHULM CHare y arperatmma MOTOpHUX Bo3una, MoHorpaduja,
MawunHcku ¢pakynteT, Kparyjesau, 2003., ctp. 131.

5. 3. Nonosuh: Teopuja KpeTakba MOTOPHUX BO3Wa To4YKalla, BojHa akagemuja, BI, 2007.

6. b. KoBauuh: Teopuja KpeTarba MOTOPHUX BO3uAa, MNpuspeaHu npernea, beorpaa, 1973.

bpoj 4acoBa aKTMBHe HacCTaBe: ‘ Teopwujcka HacTasa: 75 ‘ MpakTnyHa HacTaga: 7 5

MeToae M3BOP)€H:a HacCTaBe TeopMjCKa HaCTaBa U eKCnNepMMeHTa/IHa UCTPAXKNBAHba

OueHa 3Hakba (MakcMmanHu 6poj noeHa 100)

CTyQeHT je ay»KaH Aa ypagu v ogbpaHu jeaaH ceMUHAPCKKU paf (Teopujcka pasmaTtparba jegHe Teme) U ypagu u
oAbpaHu jesaH npojekaT (aHanusa peanusauuje jeAHoOr npakTMYHOr npobnema). Mo ycnewHom 3aBpLUETKY,
npeaxonHo HasegeHux obasesa, CTYAEHT M31a3M HA 3aBPLUHU YCMEHW Ae0 UCMUTA.

HauuH npoBepe 3Hakba: YCMEHM UCMIUT M NPe3eHTaLMja CEMUHAPCKOT paja M NpojeKTa
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Ha3us npegmeta: ONTUMUSALUIA CUCTEMA OAPHKABAHA MOTOPHUX BO3U/IA U MOTOPA

HacrasHuk: Munojesuh T. Cawa

Cratyc npeamerta: M360pHKN NpeameT CTYAUjCKOT Nporpama

Bpoj ECMB: 15

Ycnos: /

Lum npegmeta

Yno3sHaBare cTygeHaTa ca nNpobiemaTMKoM ofpiKaBakba MOTOPHMX BO3MAA M MOTOpPA Ca acnekTa:
Mogenupara M ONTUMM3AUMje CUCTEMA OApXKaBakba MOTOPHMX BO3WAA M MOTOopa; PnekcMbuaHux
ceéJBMCme cuctema n OB/[l; MeToga oaprkaBarba M TEXHUYKE AWNjarHOCTUKE MOTOPHUX BO3MAa U MOTOPA;
Objekata 3a ojp:KaBatbe MOTOPHUX BO3MAa M MmoTopa; Ca nocebHMM OCBPTOM Ha OAprKaBakbe
ayTOHOMHWX U poHOTM30BaHMX BO3WU/IA, BO3U/IA 33 MPEBO3 OMACHUX MATepuja, BaTPOracHUX U BOjHUX
BO3Wa, Kao 1 APYrMx BO3uaa cneumjaiHe HameHe.

Ucxop npeamerta

3Hatba KOja MOry KOpPUCTUTM NpPU ogprKaBakby MOTOPHWMX BO3WJIa U MOTOPaA, NPBEHCTBEHO Yy cneaehmum
obnactuma: Mogenvpary NOrogHOCTU CUCTEMA OApPXKaBatba MOTOPHMX BO3WJIA U MOTOPA; TeXHUYKO]
OMjarHOCTULM MOTOPHUX BO3MIA U MOTopa; PnekCcMbUNHUX CepBUCHUX cucTema U OH-6oapg, (OBLI,{
AujarHoctuke; ObjeKaTa 3a oAprKaBakbe MOTOPHMX BO3UAA U MOTOpa; AYTOHOMHUX U POBOTU3OBAHUX

BO3WNa; Bo3naa 3a TpaHCNOPT ONacHUX MmaTepuja U APYrux BoO3una cneumjasiHe HameHe

CappiKaj npegmeta

1 OCHOBHM NOjMOBU 1 AedUHULNje, NOCTYNaK yTBPHMBaHa TEXHUUYKOT CTakba BO3UNA Y EKCM/I0aTauuju
(on-board aunjarHoctuka)

2. JIOTUCTUYKM LLEHTPU N METOA0/10TMje 33 04pKaBate MOTOPHMX BO3M/Ia U MOTOpPA

3. MeToae onTMmmnsaumje ca acnekTa NOrog4HOCTM CUCTEMA O4pHKaBatba MOTOPHUX BO3UA U MOTOPA;
NPOojeKTOBarbe CUCTEMCKUX NPUCTYNa, UHPOPMALMOHUX CUCTEMA M TEXHUYKE AOKYMEHTaUKja y cuctemy
oAprKaBakba

4, [MjarHocTMykM napameTpy MOTOPHUX BO3MAa M MoTopa; NaeHTUdMKoBare, aHanM3a M OueHa
ANjarHOCTUYKMX NapameTapa MOTOPHMX BO3M/a U MOTopa U oapehnBarbe KapaKTepUCTMKA HUXOBUX
npomeHa; MeToae TeXHUYKe AWjarHOCTUKE Koje ce MOry npumermBaTn npu yTBphHuBary TEXHUYKOT
CTatba MOTOPHMX BO3MNA M MOTOpa (Mepera M aHanuse); MeTogonornja nNpoueHe BpemeHa paja
OAHOCHO BpemMeHa A0 0TKasa uam uamehy ogprasara; CaMoanjarHOCTUYKKN cucTeMun 3a yTBphuBarbe
TEXHWYKOI CTatba MOTOPHMX BO3MNA; [AMjarHOCTMKA MOTOPHMX BO3MAA M MOTOPA M HeH 3Ha4yaj 3a
330B0O/bEHEM 3aKOHCKUX NpONuMca

5. CaBpemeHU GNeKcMbUIHN CePBUCHU CUCTEMM U HbMXOB 3HAYAj 3a OApPXKaBatbe BO3UAA 3@ TPAHCMOPT
OMacHMX maTepwja, BaTPOracHMX BO3WMQ, BOjHUX BO3WJIA, BO3UAA CA AaNTEPHATUBHMM MOFOHCKUM
cMcTeMMMA M Opyrux BO3wWaa cneuumjanHe HameHe. lpoueHa Noy3gaHOCTM Ha OCHOBY MapameTtapa
NoroagHOCTU oAp}Kasama ypehaja n onpeme Ha MOTOPHUM BO3MIMMA M MOTOPMMA

OnTumusaumja npoueca cHabaeBatba pes3epBHUM AeoBMMa objeKaTa 3a oAp»KaBakbe MOTOPHUX

BO3M/J1Ia U MOTOpa. EnemeHTM TexHOMOWKOr npopayvyHa objekaTa 3a o4prKaBake MOTOPHMX BO3UNA U
moTopa; HeonxoaHa onpema y o6jekTnma 3a ofpaBarbe MOTOPHMX BO3MAa U moTopa; OpraHn3aumnoHo
TEXHUYKE KapaKTepucTMKe objeKkaTa 3a o4p:KaBakbe MOTOPHUX BO3WAA M MOTOpa

7. CUCTEMCKM NPUCTYN OA4prKaBakby ayTOHOMHUX M PO6OTU30BaHMX BO3MA

lMpenopy4yeHa nutepartypa
1.Kpctuh, B. (1997). Ekcnanoamayuja MomopHuUx 8o3una u momopa. Kparyjeeau: YHUBep3UTET Y
Kparyjesuy, MawuHckm dakynTtert.

2.Kpctuh, B. 1 MnahaH, . (2007). besbedHocm Kopuwhera 803Ua 3a NPeso3 0rnacHUX mamepuja y
dpymckom caobpahajy. YHuBep3unTeT y Kparyjesuy, MalwnHCKN dakynTerT.

3.Kpctuh, B. (2003). XudpoOuHamu4yKku nPeHOCHUUU CHaze y az2pe2amumd MOMOPHUX B803UAd.
Kparyjesau: Ymusepsutet y Kparyjesuy, MawmnHckn pakyntet, MoHorpadwuja.
4.3eneHosuh, O. n Togoposuh, J. (2004). Teopuja noyzdaHocmu mexHu4kux cucmema. daryntert

TeXHUYKMX HayKa y Hosom Capgy.
5.MBaHoBwuN, I., CtaHmsykosuh, [. u bekep, WU. (2010). [MToyzdaHocm mexHu4YKux cucmema. ®akyntet
TEXHUYKNX HayKa y Hosom Caay, MawmnHCcKu dakynteT y beorpaay, BojHa akagemunja beorpag.

bpoj yacosa aKTUBHe HacTaBe | TeopwujcKa HactaBa: 75 | MpakTnyHa HacTaBga: 75

MeTtopae M3BOf)EI-ba HacCTaBe
TEOpMjCKa HaCTaBa U eKCnepMmMmeHTaiIHa NCTPaXKMUBaka.

OueHa 3Hawa (MakcMmanHm 6p%j noeHa 100)

CTyOeHT je Ay»KaH fa ypaam v oabpaHu jegaH ceMMHaApCKKU paj (Teopujcka pasmaTpakba jeaHe Teme) U aa
ypagu u oabpaHu jeaaH npojekat (aHanm3a peanmsaumje jeaHor npaktnuyHor npobiema). o ycnewHom
3aBpLIETKY, Npeaxo4Ho HaBeaeHnx obaBesa, CTYAEHT U3/1a3N Ha 3aBPLLUHW YCMEHU A0 UCNUTa

HauuH npoBepe 3Haka: YCMEeHM UCNUT 1 Npe3eHTalMja CEMUHAPCKOT paja v NpojeKTa
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Hasue npegmera: OpgabpaHa nornas/ba M3 OnNepaLUMOHUX UCTPAXKMBaAHbA Ca NMPUMEHaMa Yy APYMCKOM
cao6pahajy u TpaHcnopty

HacTtaBHUK nnu HactasHuuum: JosaHosuh [1. AnekcaHgap

Cratyc npegmeta: M360pHKN NpeaMeT CTyamnjCKOr nporpama

Bbpoj ECMNB: 15

YcnoB: HEMA

Uusb npeamerta

YnosHaBake KaHaMaaTa ca HajHOBUjUM AOCTUTHYhMMa Y NPMMEHN MEeTOoa BELUTAaYKe UHTeNUrHeumje 3a
nosbe caobpahajHOr M TPAHCMOPTHOI MHXKEHEPCTBA, KA0 U MOLENMpPatbe CNOXMKEHUX npoueca Koju cy
Be3aHM 3a AaTy TeMaTUKy.

Ucxop npeamerta

KaHanaaTtn he 6UTK y cTakby Aa Npenos3Hajy u npumeHe oaroBapajyhy metoay y 3aBMCHOCTU o4 npobnema
Koju je 3apat. MeToge ca Kojuma he KaHaAnAaTM 6GMTU yno3HATU chnagajy y Heke o cnegehux rpyna:
a/ITOPUTMMN Ca ONTUMANHOM CTPYKTYPOM, anpOKCMMATUBHO pe3oHOBake, XeYPUCTUYKUX anroputmu,
MeTaxeypUCTUYKNX aNropUTamm, anropmTMmM 3aCHOBAHM HA BULLEKPUTEPUjYMCKOj ONTUMM3ALUNjU.

CapgpiKaj npegmeTta

Teopujcka Hacmasa

AnHamnuko nporpam upame. Pasu noruka. HeypoHcKke mpexke ca anropuTmmma 3a obydyasarbe.
XeypucTUYkM anroputmu. MeTaxeypucTMUKM anropuTMM  3aCHOBAHW Ha TPYMHOj] WHTENUreHumjm
couMjanHux nHcekata. NMpobnemu BuWeEKpUTEPUjYMCKE ONTUMMU3aLM]e.

Mpakmu4yHa Hacmasa

MpumeHa anroputama y rotoBum codpteepmuma (npe ceux "Matlab"). Kangmuaatn npunpemajy n nsnaxy
CaMOCTa/IHU UCTPAXKMBAYKM Pag, y 4OrOBOPY Ca HACTaBHUKOM .

MpenopyuyeHa nutepatypa

1. Teopoposuh ., Wenmuh M.: PauyHapcKa MHTenureHuumja y caobpahajy, CaobpahajHu dakynrer,
beorpag, 2012.

2. Teogoposuh M., BykagnHosuh K.: Traffic Control and Transport Planning: A Fuzzy Sets and Neural
Networks Approach. Kluwer Academic Publi shers, Norwell, MA, 1998.

3. Teopoposuh ., Kikichi S.: YBoa y Teopujy da3n ckynosa u npumeHe y caobpahajy, CaobpahajHu
dakynTet, beorpaa, 1994.

4. Winston W.L.: Operations Research: Aoolications and Algorithms, Duxbury Press, Wadsworth, Inc.,
1994.

bpoj yacoBa aKTMBHe HacTage: | Teopwujcka HacTasa: 75 MpakTnyHa Hactasa: 75

Metoge nssohera Hacrase: NpeaaBatba, BexXbe, KOHcyATaumje

OueHa 3Haa (MakcumanHu 6poj noeHa 100)
Mpe3eHTaunja npojekata: 20 CemunHapcku paa: 30, Yemenun: 50

HauuH npoBepe 3Hakba: YCMEHWN UCMUT M Npe3eHTaLMja CEeMUHAPCKOr paga v NpojeKkTa
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Hasue npegmeta: EKonoruja motopHux Bo3una u motopa (EKkonoruja MBM)

HactaBHUK unm HactasHuum: Mnwosuh [. JacHa, fasuHuh Jb. AnekcaHgap

Cratyc npegameta: U360pHM NnpeamMeT CTyAMjCKOr nporpama

Bpoj ECNB: 15

YcnoB: Hema

Uum npeameta

Ll,W'b npegmeTa je Aa CTyaeHTe ocrnocobu 3a camocTanaH HAY4YHO-UCTPaXMBAYKN pagd wu3 06/1aCTN C/IOMKEHUX
acrneKkarta yTuMuaja MOTOPHMX BO3WAa Y APYMCKOM caobpahajy Ha OKO/IMHY TOKOM YMTaBOI KMBOTHOT LMK/yCa
BO3unAna. Kp03 M3pPasnTo MHTeEpAUCLUNINHAPHA U MYyAITU AUCULUNNTIMHAPHA UCTPaXXUBakba CTYOEHTU he ce ocnocobutn
3a aHa/n3y, n ouerbnBarbe I'IpOjeKaTa, Beé€3aHUX 3a BO3ns1a cao6pahaj, Ca €KOJIOWKOTr aCnekKTa.

Ucxop npepgmeTa

YcnewHnm 3aBplieTkom cTyaeHT he 6uth y cTamby ga: (1) nosHaje yTvLaj NPOU3BOAHE BO3MAA HA OKO/INHY, (2)
nosHaje yTuuaj Kopuwherba BO3WAa Ha OKOAMHY, (3) No3Haje BaXKHOCT AMjarHOCTMKe y BO3UAY 3a emucujy, (4)
Mo3Haje OCHOBE PeLMKAMHIA BO3UAa, (5) No3Haje OCHOBHe CTaHAapAe U 3aKoHe M3 061acTU eKonornje MoTopHUX
BO3MAA.

CapgpiKaj npegmeta

Teopujcka Hacmasa

MpupogHu n3Bopu 1 kbuxose pesepse. YTULAj Nnpunpeme matepujana 3a NPomM3BoAtY BO3UAA HA OKOANHY. YTULA]
Npou3BOAHE BO3M/IA Ha OKONMHY. YTULAj Kopuwherwa BO3MAA Ha OKOAUHY. Emucuja 13 Bosmna. OujarHocTuKa y
BO3M/y paau cmarera emucuje. Caobpahaj u 6yka Bosuna. PELMKAMHI MOTOPHMX BO3W/1a. 3aKOHCKA peryaaTusea.
lpakmuyHa Hacmasa

CamocTanHa aHanu3a yTVILl,aja BO3UJ1a Ha OKOJINHY. EKCI‘IepVIMEHTaﬂHa mepera EMVICMje n VIMMCje n unspana
CeMMHapcKor paja.

Nuteparypa
1. P. Newwuh, C. Netkosuh, C. BenHosuh: MoTopHa Bo3una - onpema, MawnHckn dpakyntet y barboj Slyum u
Kparyjesuy, 2008.
2. D. Gruden: Trafic and Environment, Springer-Verlag Berlin Heidelberg 2003, Printed in Germany
3. C.Bewunosuh, P. Mewwuh: NMoroHckM maTepujann moTopHUX Bo3una, barba Jlyka, Kparyjesau, 2000.

bpojyacoBa aKTMBHe HacTaBe: ‘ Teopwujcka HacTaBa: 75 ‘ MpaKTnyHa HacTaea: 75

MeTtope ussohera HacTase

HactaBa ce u3BoaM Kpo3 npedasarba Y3 Kopuwhewe mMyntumegujanHux anata, nocete npeaysehuma wu
CaMOCTa/IHM UCTPaXKmMBaYkM paa. SlabopaTopujcke Bexkbe ce cactoje y eKcnepumeHTanHom ogpehumsarby emumcuje
BO3MAa Ca OTO U AM3en MOTOpMMa M U3paau usBeluTaja.

OueHa 3Hakba (MakcMmanHu 6poj noeHa 100)

NcnuT ce nonarke npegajom M npeseHTaUnjom CemMMHapCKor paga u3 06aactv eKkonornja MOTOPHUX
BO3WAa U MOTOpa U nosararbem tecta. CemmHapcku pag ce 6oayje oo 70 6boaoBa, erosa npeseHTauuja
no 15 6opoBa, AoK ce TecT 6boayje ca makcumasHo 15 noeHa.
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Ha3sue npeameTta: AnTepHaTUBHU NOFOHCKU CUCTEMMU

HactaBHUK unm HactasHuum: AasuHuh Jb. AnekcaHgap, Npyjuh /b. UBaH

Cratyc npeamerta: M360pHKM NpeameT cTyamnjcKor nporpama

Bpoj ECNB: 15

YcnoB: Hema

Uum npeameta

Ll,W'b npeameTa je Aa CTyaeHTe ocrnocobu 3a camocTanaH HAY4YHO-UCTPa*XMBA4KN pag 13 obnactu ANNITEPHATUBHUX
n3Bopa eHepruje n o6i1acTM Bo3MIa Koja 3a CBOj MOrOH KOPUCTe anTepHaTUBHE U3BOPE eHepruje M afdekBaTHe
NMOroHCKe cucrteme

Ucxop npeamerta

HaKoH 3aBpLueHor Kypca cTyaeHT he 6UTK y cTakby A4a NO3Haje anTepHaTMBHE NOroHCKe MaTepujane 1 anTepHaTUBHe
NOrOHCKe CUCTeMe Kao 1 Aa UCTPaKyje N pa3Buja KapaKTepucTMyHe eNemMeHTe 3a NpojeKToBarbe M eKkcnioaTaumjy
ANTEPHATUBHUX NOTOHCKUX CUCTEMA.

CapgpiKaj npegmeta

Teopujcka Hacmasa

UcTopumjckn pa3Boj, pasfio3n M NepcnekTMBe NpUMeHe anTepHAaTUBHUX MOTOHCKMX MmaTepujana M cuctema.
ANTEpHATMBHM M3BOPU eHepruje. XubpPUAHW MOroH. AKyMynaTopu MexaHu4yke eHepruje. [AuHamuuyke
KapaKTepuUCTMKe anTepHaTUBHMX NMOFOHCKMX arperata. [oy3gaHoCT anTepHaTUBHMX NOTOHCKMUX arperarta
lpakmuyHa Hacmasa

CamocCTanHa aHanMsa npuMeHe anTepHaTUBHWUX MOTOHCKMX MmaTepujana M cuctema. EKcnepumeHTanHa
UCTPaXmMBarba aNTEPHATUBHMX NOFOHCKUX MaTepurjana u cucTema Kao 1 nspaga CeMMHAPCKOr paaa.

Jlutepartypa

1. P. Newwuh, C. Netkosuh, C. BemHosmh: MoTopHa Bo3una - onpema, MawmnHCKK dakynteT y Bawoj JSlyuu u
Kparyjesuy, 2008.

2. D. Gruden: Trafic and Environment, Springer-Verlag Berlin Heidelberg 2003, Printed in Germany

3. C. BeuHosuh, P. Newwnh, C. MNeTtkoBuh: MoTopHa BO3WAA M MOTOPU - MOFOHCKU MaTepujann, Parynter
WHXXeHepCKux Hayka y Kparyjesuy, 2014,

4. Sandeep Dhameja: Electric vehicle battery systems, Butterworth—Heinemann, Woburn, 2001.

5. Ron Hodkinson, John Fenton: Lightweight Electric/Hybrid Vehicle Design, Butterworth—Heinemann, Woburn,
2001.

6. Ehsani M, Gao Y, Emadi A: Modern Electric, Hybrid Electric, and Fuel Cell Vehicles, Fundamentals, Theory, and
Design, Second Edition, CRC press, 2010

7. Fuhs, Allen E.: Hybrid vehicles and the future of personal transportation, CRC Press, 2008

8. Electric and Hybrid Vehicles, Power Sources, Models, Sustainability, Infrastructure and the Market, Editors:
Gianfranco Pistoia, Elsevier, 2010.

bpoj4yacoBa aKTMBHe HacTaBe: ‘ Teopwujcka HacTasa: 75 ‘ MpakTnMyHa HacTasa: 75

Metoae usBohera HacTaBe
HacTaBa ce n3BoAM Kpo3 npeaasakba, nocete npeaysehrMma M camocTasiHM UCTPAKMBAYKM paa.

OueHa 3Hakba (MakcMmanHu 6poj noeHa 100)

McnuT ce nonake npeaajom v npeseHTaLmjom CEMMHAPCKOTr pada M3 06/1acTn anTePHATUBHUX MOTOHCKUX
cucTema M nosarakbem Tecta. CeMmnHapcKku pag ce 6oayje ao 60 6oaosa, Herosa npeseHTaumja go 15
604083, AOK ce TecT boayje ca MakcMManHo 25 noeHa v nonax<e ce npe ogbpaHe ceMUHAPCKOT paaa.
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Hasus npegmeta: HenmHeapHa gMHaMuKa Bo3una

HacraBHUK nau HactasHuum: Oanunjena M. Munopagosuh

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMB: 15

Ycnos: -

LUwmb npeamerta
Carnepasarbe BO3MJIAa KAO C/IOXKEHOT HEJIMHEApPHOr MEXaHUYKOr cucTemMa. AHasiM3a HeuHeapHUX ocuunaumja
BO3una. MHTerpaumja HeamHeapHux audepeHumjanHmx jeaHaunHa KpeTakba Bo3naa.

Ucxop npeamerta

CTyAeHT je 06yyeH Aga npenos3Ha U3Bope HeJIMHeaPHOCTU Y ANHAMUYKOM CUCTEMY BO3WUAA, Aa NOCTaBU HeJIMHeapHe
jeoHauymMHe KpeTakba Mogena Bo3maa M NPUMEHU aHANUTUYKE U HYMEpPUYKe MEeTOLE peluaBara HEeNMHEeapHUX
andepeHumjanHux jegHauyMHa ocunMnoBakba BO3na.

Capgpikaj npegmerta

Teopujcka Hacmasa

EnemeHTN Teopwuje HenmHeapHux ocumnaumja. Ocumnauumje HeNMHeapHUX CUCTeMa Ca jeAHMM U ABa CTeneHa
cnoboge. HenvHeapHOCTM Yy AMHAMWYKOM CUCTEMY BO3MAa. HenuHeapHe KapaKTepUCTMKE MHeymMaTuKa.
HennHeapHe KapaKTepuCTMKe esleMeHaTa cCMCTema enacTUYHOTr OCnakbaka Bo3una. HennHeapHoCTM y cuctemy 3a
ynpas/bake. HenvHeapHu mogen Bosuna ca jegHuUm Tparom. Cuctemm HennHeapHux gudbepeHumjanHnx jeaHauunHe
KpeTara Bo3una. HenvHeapHe ocuunaumje Bo3wnia ycnes nejctBa HepaBHMHA nNyTa. AHaNUTUYKE U HYMepUYKe
MeToJe pellaBatba CUCTEMA HEIMHEeapHUX gudepeHLUmMjanHuX jeaHauymMHa KpeTara BO3nna.

lpakmu4Ha Hacmasa

Hymepuuke meToae WHTerpaumje Hes/MHEaApHWX jefHauYnMHa KpeTawa. Ynotpeba caBpemeHux codpTBepa 3a
pelaBarbe CMCTEMA HeIMHeapHUX AndepeHLmMjaNHUX jefHAaYMHa KpeTakba BO3UAa.

Mpenopy4yeHa nutepartypa

1. Mitschke, M., Wallentowitz, H. “Dynamik der Fahrzeuge”, Springer Vieweg, Wiesbaden, 2014

2. Pacejka, H. B. : ,Tyre and vehicle dynamics”, Butterworth-Heinemann, 2006

3. Jankosuh, A.: ,OuHamnka aytomobuna“, MawmnHckn dakyntet YHuBep3uTeTa y Kparyjesuy, Kparyjesau,
2008.

4. Cumwuh, [.:,AnHaMnKa MOTOPHUX Bo3nna“, HayuyHa Krbura, beorpaa, 1988.

5. Andrzejewski, R., Awrejcewicz, J.:“ Nonlinear dynamics of a wheeled vehicle”, Springer Science+Business
Media, Inc., e-ISBN 0-387-24359-3, New York, 2005

6. Schramm, D., Bardini, R., Hiller, M.: “Modellbildung und Simulation der Dynamik von Kraftfahrzeugen”,
Springer, e-ISBN 978-3-540-89315-8, Heidelberg, Dordrecht, London, New York, 2010

7. Hauser, J. R.: “Numerical Methods for Nonlinear Engineering Models”, Springer Science+Business Media,
e-ISBN-13: 978-1-4020-9920-5, 2009

bpoj 4yacoBa aKTMBHe HacTaBse: ‘ Teopwujcka HacTasa: 75 ‘ MpakTnyHa HacTasa: 75

Metope nssohera HacTaBe

HacTtaBa he ce nssogutu y3 kopuwhere myntumeaujanHux anata. Y nabopatopujckum ycnosmuma he ce KOpUCTUTH
payvyyHapPCKM CUCTEMU U CaBPeEMEHM COPTBEPU 3a pellaBarbe HeJIMHeapHUX AndepeHumnjanHnx jeaHauymHa KpeTarba
BO3WA.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)

YpaheH ceMUHapCcKK pag 13 061acTM HeiMHeapHe AMHAMUKe BO3Wa BpeaHyje ce go 70 noeHa. UcnuT ce nonaxe
npeseHTaLMjoM CEMWHAPCKOr paga WM nonaratbem TtecTa. [peseHTaumja cemuMHapCKor pafja ce BpegHyje ca
MaKCMMaNHO 15 noeHa, AOK Cce TecT BpeaHyje ca makcumanHo 15 noeHa.
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Hasus npegmeta: Mogennparbe GPUKLUMOHUX CUCTEMA HA BO3UAY

HacrtaBHUK nau HactaBHuuM: JacHa [. Tamwosuh, CrojaHosuh P. Haguua

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMB: 15

Ycnos: Hema

LUwmb npeamerta
OCHOBHM UM/b je CTULLaHEe HEONXOAHWX 3HAatba O CaBPEMEHUM MeTOoLaMa KOHCTpyuUcaka y 061acTv GPUKLMOHUX
CMUCTEMA MOTOPHUX U NPUK/BYYHUX BO3UAA.

Mcxop, npeamerta cy ocnocob/beHOCT CTyaeHaTa aa:
No3Hajy OCHOBHE MPMNPEMHE KOpaKe W 3Hatba HEeOoMxo4Ha 3a ycnewHy NpUMeHy caBpeMeHMX MeToaa
KOHCTpyMcatba GPUKLMOHMX CUCTEMA Ha BO3MY Kao BUTHOT cucTeMa akTuBHe 6e3begHoCTN BO3UAa,

- No3Hajy HauMH paga y Hajuewhe KopuwheHMm coPpTBEPCKMM NaKeTMMa 3a BMPTYa/NHO KOHCTpyMcarbe U
NCNUTMBakbe GPUKLMOHMUX CUCTEMA Y aYyTOMOBUICKO] MHAYCTPU)K,

- CXBaTajy BaXKHOCT BUPTYa/IHOT OKPYKera Yy TOKY MPOU3BOAHOr TOKA HacTaHKa HOBOT W/WAKM ycaBpluaBakba
nocrojeher nponseoaa, Kao 1 3a npeasuharbe BeKa Tpajakba MOCMATPAHUX CUCTEMA M BO3MAA Y LEANHW.

- mMory fa o6aB/bajy camMocCTafaH Hay4yHO-UCTPaKMBAUKM pag y obnactm yHanpehera paga GppUKLUOHUX
cMCTEMa MOTOPHUX M MPUK/bYYHUX BO3MAA.

Capgpikaj npegmerta

Teopujcka Hacmasa

Mogennpatoe GPUKLNOHMX CKIOMOBA M CUCTEMA BO3MJIa MPUMEHOM CaBpeMeHNX COPTBEPCKNX NaKeTa, CMMyaaunja
bYHKUMOHANHNUX BE3a CK/I0MOBa M yTULAja n3mehy YoBEKa-BO3MNA M OKPYKEHa Y YCN0BMMA BUPTYaIHE PEASIHOCTW.
OCHOBHM efleMeHTM BUPTYaA/IHOT OKpYKeha (BUpTyanHe peanHoctu). 3Hauyaj CAD TexHonoruja y ¢asm maejHor
npojekToBarba GPUKLMOHUX cCUCTEMA BO3MAA. [TpojeKTOBaH e 3aCHOBAHO Ha MaTEMATUYKOM MOAENNPakby CKA0MOBa
BO3WMa. Cumynaumja oKpyKera (NyTHOr U BaHNyTHOT). AHaan3a yTULAjHUX BE3a BO33a4-BO3UI0-OKPYKee. YTULAj
BMPTYa/IHOF KOHCTpyMCakba Ha CKpahere BpemeHa NoTpebHOr 3a pasBoj HOBOr mogena GPUKLMOHUX CUCTEMA,
MWHMMM3ALN]Y TPOLIKOBA M ONTUMM3aLMjy nepdopmMaHcK BO3MAA Y OAHOCY HA KNacuyHe MeToge.

lpakmu4yHa Hacmasa

AyauTtopHe Bexkbe: CuMmynauuje, pa3Boj mogena, sepudukaumnja moaena...

MNpenopyyeHa nutepartypa

1. Jannhunjesuh H., Jankosuh M., Togoposuh J.: KOHCTpyKuuWja MOTOPHUX BO3UNa, MalIMHCKKN daKynTeT,
beorpag, 1987.

2. Togoposuh, J., Kouerse moTopHMx Bo3uaa. MawmnHcku pakyntet beorpag, 1996.

3. Aemuh M., lyknh J., Teopunja KpeTarba MOTOPHMX BO3MAA, MawwnHckm dakynteT y Kparyjesuy, Kparyjesau, 2011
4. Manguh, B, "BupTtyenHu nHxerwepuHr", MawuHckun pakyntet, WUS Austria, Kparyjesau, 2007.

5. Savaresi S., Taneli M. Active Braking Control Systems Design for Vehicles, Springer 2010.

6. Breuer B. Bill K. H., Bremsenhandbuch, ATZ/MTZ-Fachbuch, Springer Vieweg, DE, 2012.

7. Day A., Braking of Road Vehicles, Butterworth-Heinemann is an imprint of Elsevier, UK, 2014.

8. Casopisi: Vehicle System Dynamics, Int. J. Of Vehicle Design u ap.

bpoj yacoBa aKTMBHe HacTage: ‘ Teopwujcka HacTasa: 75 MpakTnyHa HacTasa: 75

MeToae nssohera HacTaBe

Teopujcka HacTaBa ce u3BOAM ,ex catedra” y3 Kopuwherbe MyATUMEAMjANHUX CagpPKaja U MHTEPaAKTUBHMUX
codTBEpPCKMX anaTa. MpaKTMYHA HacTaBa Ce peann3yje KpPO3 CaMOCTajlaH UCTPAXKMBAUYKM Paj M 3aCHOBaH je Ha
»,YYerbe 3aCHOBAHO Ha nNpobaemy”.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
McnuT ce nonaxke npegajom u npeseHTauujom npojekrta. [lo 60 6040Ba HOCK NPOjeKaT, a kherosa npeseHTaumja Koja
MHTEerpulle 1 ycMeHu aeo ncnuta Hocu ao 40 bogos.a.
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HayuHo dogpyuyje: UHAYCTPUICKN UHIKEHEPUHT

Hasus npepgmeTa: Komnjytepom MHTErpucaHa NpousBoaHa U NOC/0Bakbe

HactaBHUK unm HactaBHuum: CHexxaHa b. Hectuh, hophesuh M. AnekcaHaap

Cratyc npeameta: M360pHM NpeameT CTYAWjCKOr Nporpama, 3ajeHUYKM NpeamMeT 3a BULLE CTYAMjCKUX
nporpama

Bbpoj ECNb: 15

YcnoB: Hema

LUusb npegmeTa

Un/b npegmeTa je aa getas/bHe MHGopMaumje o TeXHOIOTMjama Y MHAYCTPUjcKUM npeay3sehuma, ca cneumjanHmum
Harnackom Ha Kopuwhery padvyHapa y pasivynuTMM NPOM3BOAHO — MOC/IOBHMM MpoLecrma (Kao WTo je pasBoj
HOBOF MPOM3BOAA, KOMYHWMKAUMja M 3a40BO/bCTBO Kynala, MApPKeTUHF, ynpaB/bakbe maTtepujanom. MNpegmet
NMoKpMBa MoZenmpare NpPomM3Boaa W NpoLeca, ynpaB/bakbe NoAaLMma O NPOU3BOAY, APXUTEKTYPa MHAYCTPUjCKUX
MHPOPMALLMOHNX CUCTEMA, HTErPaLMOHe TeXHOOrMje, Npasun byayher passoja.

Ucxop npeamerta

MpeameT paje AeTa/bHWU Npernes LWMPOKOr CEeKTpa PasiIMuMTUX MPUMEHA PadvyHaAPCKUX U UHPOPMALMOHUX
TEXHO/I0rM1ja Ha Haj3Ha4YajHUje Npomn3BOAHO — NOC/IOBHE NpoLece y npeaysehy. MnasBHM ncxoam npeameTa Cy 3Hatba
1 moryhHOCT NpojeKkToBaa elieMeHaTa C/IoKEeHUX MHOOPMALMOHMX CUCTEMA U NPUMEHE pPadyyHapCKe TeXHoNorvje
Y PasnndnTum NHXewepCcknm, Nnpons3sogHMM N NOCAOBHUM no,u,pyqjvw\a.

CapgpiKaj npegmeta

Teopujcka Hacmasa

OCHOBHU NpUHUMNK mogenuparba U CIE/CIM cuctema WHbopmaumoHe TexHonoruje y CIE/CIM cuctemmnma.
KomnjyTepom WHTerpmMcaHo uH»Kerepctso. Komnjytepom ynpas/baHa npou3BogHa TexHonoruja. KoHTpona wu
kBanuteT y CIE cuctemmnma. UHTerpaumoHe metoae n cuctem u (ERP, SCM, CRM, EAI). UHdopmaLmoHn cuctemn y
npeaysehuma - Enterprise Information systems - EIS. Ynpas/ate 3Harbem y CIE/CIM cuctemmma. MeHalMeHT
CIE/CIM TexHONOrMjaMa.c

Mpenopy4yeHa nuTepartypa

1. K. Asai, (Editor), et al Edition “Manufacturing, Automation Systems and CIM Factories”, Springer; ISBN:
0412482304

2. James A. Rehg ,Introduction to Robotics in CIM Systems” (5th Edition)” , Prentice Hall; 5 edition (March 8,
2002), ISBN 0130602434

3. MwunaguH CredpaHosuh. UMM cuctemun, MawmnHckm darkyntet y Kparyjesuy, 2006

bpoj yacoBa aKTuBHe HacTaBse: ‘ Teopwujcka HacTasa: 75 ‘ MpakTnMyHa HacTaea: 75

Metoge nssoherwa Hactase
Teopwujcka, NpakTUYHa y nabopaTtopunjn n camocTasiHa Npu M3paan NpojeKxTa.

OueHa 3Haka (MakcMmanHm 6poj noeHa 100)
McnuT ce nonaxke npegajom u npeseHTauunjom npojekta. [lo 70 6o40Ba HOCK NpojeKaT, a Hheroea npeseHTaumja Koja
WMHTerpuwle 1 ycmeHu aeo ncnuta Hocu ao 30 6ogos.a.
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Hasue npepgmeta: AHanM3a U NpojeKkToBakbe MHPOPMALMOHUX cUcTEMa

HactaBHUK unm HactasHuum: Munagus XK. Cre¢paHosuh

Cratyc npeameta: M360pHM NpeameT CTyAMjCKOr Nporpama, 3ajegHUuKM npeameT 3a BULE CTYAMNjCKUX
nporpama

Bpoj ECNB: 15

Ycnos: Hema

Lusb npegmeTa

Unmwb npegmeta je obesbehmBarbe oagroapajyhux, HanpeaHux, 3Hakba U3 MHPOPMALIMOHUX CUCTEMA, aHaIn3e U
NpojeKkToBatba MHGOPMALMOHMX CUCTEMA, KA0 M KOMMjYTEPCKUX MPEXKA U UHTE/IUFEHTHUX cUCTeMA YK/bydyjyhu m
MMUC cucteme, noapiky oanydmeamy, data mining Kao 1 geTasbHy aHAaNAN3Y TUMUYHUX NOCNOBHUX CUCTEMA.

Ucxop npeamerta

MNpegmeT paje petasbHU Npernes LWUMPOKOr CRAEeKTpa Pas/MunTux MHPopMauMoHux cuctema. lMpegmet je
KOHUMMMPAH TaKO Aa NpPYXW AeTasbHa, HanpeAHa 3Hatba O MOLEPHMM MeToAama M MPUCTYNMMA aHanuse,
NpojeKkToBakba M MMNAemMeHTaumje MHGOPMALMOHUX CUCTEMA OPUjEHTUCAHUX KA MHAOYCTPUjCKUM U MOC/NOBHUM
npumeHama. CBe 0BO pe3ynTMpa cnocobHowhy NnpumMeHe PasAnYMTUX HaNpPeaHUX MeTo40/10rMje NPojeKToBatba U
nmMmnaemeHTaumje MHGOPMaLMOHNX CUCTEMA Y PA3ANYUTMM obnacTma.

Capprkaj npegmerta

CaBpeMeHM nNpUHUMNU MoAennparba MUCTPYKTypa, obpacum npojektoBama, WHTepHeT anauKauuje, COA
apXxuTeKTypa, Beb cepBUCH, OHOTONOTUje U ceMaHTUYKM Beb, MHPodmaumoHn cuctemmn n OO m noSQL Hase
nogaTtaka, MUC u data mining, OLAP u business intelligence, nHAycTp1jckn n nocnoBHM MHGOPMALMOHN CUCTEMMU,
CUTYPHOCT MHPOPMALMOHUX CUCTEMA.

MpaktuuaH pag he ce o6aB/baT KPO3 yno3HaBakbe Ca CaBPEMEHMM anaTMMa 3a MoAenuparbe U OKBMPUMA
(frameworks) 3a Kpenparbe caBpeMeHUX NOCNOBHUX ananKaumja U MHGOPMaLMOHMX CUCTEMA.

Mpenopy4yeHa nutepaTypa

1. Mcleod, R.: Management Information Systems, Prentice Hall International London 1998, 655 p., ISBN 0-13-
896101-8

2. 3opa Apcoskcu, UHpopmaumonn cuctemu, CIM eanumja, MawwmHckun pakyntet, Kparyjesau, 2005

3. Cichocki, A., Abdelsalam, H., Rusinkiewitz, M., Woelk, D.: Workflow and Process Automation - Concepts and
Technology, Kluver Academic Publishers Dordrecht 1998, 114 p., ISBN 0-7923-8099-1

bpojyacoBa aKTMBHe HacTaBe: ‘ Teopwmjcka HacTasa: 75 ‘ MNMpakTnMyHa HacTasa: 75

Metoge nssoherwa Hactase
Teopujcka, NpakTUYHa y nabopaTtopunjn n camocTasiHa Npu U3paan NpojekxTa.

OueHa 3Haka (MakcMmanHu 6poj noeHa 100)
McnuT ce nonaxke npegajom u npeseHTauunjom npojekta. [lo 70 6o40Ba HOCK NpojeKaT, a Hheroea npeseHTalmja Koja
WMHTerpuile 1 ycmeHu aeo ncnuta Hocu ao 30 6ogos.a.
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Hasue npeameta: HanpegHu UHXXeHEPUHT 04 prKaBakba

HacraBHUK nam HactasHuum: MUBaH Mauyxuh

Cratyc npeameta: M360pHM NpegmeT CTYAMJCKOr Nporpama, 3ajefHUYKU npeameT 3a BULLE CTYAMUjCKUX
nporpama

bpoj ECNb: 15

Ycnos: Hema

Uusb npeamerta

OBnagaBatbe 3HatbMMa 13 061acTM caBpemMeHe cTpaTernje U TexHoAornje ogprKasarba. YnosHasare penauuja
pU3MKa M 04pXKaBaka U MEeTOL0/IMInje 3a NPOLEHY TEXHUYKO TEXHOIOLWKOT PU3MKA Y CABPEMEHMM UHAYCTPUCKUM
CMCTEMA M HETFOBO e/IMMUHMCabE KPO3 ogprKaBatbe. OBfafaBarbe 3HakbMMa M3 061aCTU ynpaB/bakba pecypcuma
M TPOLIKOBMMA KPO3 ONTUMM3ALLNjYy CUCTEMA OAPXKABaAHA .

Ucxop npepgmeta

HakoH oBor Kypca CTyAeHT AOKTOPCKUX CTyAnja:

0 Moe Kpo3 CUCTEMCKM M Hay4YHM NPUCTYN A3 peliaBa npobaeme u NUTarba Be3aHa 33 UHXUHEPUHT U PEUHKEeHEepUHTa
o/iprKaBarba y pasnimuntum obnactuma npuspeae v UHAycTpuje,

O 3Ha caMoCTa/HO Aa Ha ONTUMANaH HauuH oabepe oapeheHy cTpaTernjy n TexHosorvje o4pKaBarba y 3aBUCHOCTM BPCTE U
3Ha4yaja onpeme y NpoLecy eKkcnsoaTaumje.

o 3Ha camocCTajsiHO Aa VI,CI,eHTMCbVIKyje n KBaHTVId)MLI,Mpa PU3NK Ha TEXHUYKMM CUuctemmma MU UCTU MUHUMU3UPA KPO3
oApXKaBake,

o Mose camocTanHo Aa NPeKo oAp}KaBakba ynpas/ba pacnonoxmsowhy n ebektmeHowhy npomMsoaHe onpeme u

O MMoTnyHo pa3yme HanpeaHe M CaBpPeMEHe NPUHLMMNE OpraHusaumje n nHterpaumje GyHKLMje oAprKaBara y NpoM3BoOaHE
cucteme M cnocobaH je Aa camMoCTa/iHO pagu CTyAuje opraHu3oBakba, ONTUMMU3ALMjE U PEUHXKEeHepUHra cucrema
oApXKaBama.

Capp:kaj npeameTta

Teopujcka Hacmasa

CaBpemMeHM MPUCTYN oAprKaBakby TEXHUYKUX cucTema; HanpeaHe metoge opapraarba (RCM, npoakTMBHO,
ofip:kaBatbe y okBupy TPM-a, WCM-a n Lean Manufacturing KoHuenta npoussoare); [AnjarHocTnka cTakba U
npoLleHa pusuKa, PU3MK M NPOAKTUBHE aKTUBHOCTU, PU3UK M peaKTUBHE aKTUBHOCTU, TEXHUYKU CUCTEMU U
TEXHO/IOWN NPOLLECH BUCOKOT pU3NKA, MUHUMU3UpPAtbe pu3nKa U yHanpeherwe 6e36eaHOCTU KPO3 04prKaBatbe,
CrtpaTerunja ogpkasata, Ln/beBn n NoCNOBHU PU3NLN Y CTPATENMjN O4pKaBakba, YTULAj CTpaTermje ogprkaBara Ha
pacnonoXxuBocT n edpekTMBHOCT, EKcnaoaTaumoHa noy3aaHocT, TPOWKOBK oapiKaBakba, MeHalMeHT pecypcuma,
NHbopmaumoHn cuctem y ogpxkasaky, OnTMmmsaumja cuctema ofprKaBakba M PeuHKerepuHr cuctema
ofpaBama.

lpakmuyHa Hacmasa

MpaKTUYHa HacTaBa ce peasin3yje Kpo3 caMmocTanaH paj CTyaeHaTa Ha KOHKpPeTHUM npobaemmnma 13 npakxce y3
Kopuwherbe caBpeMeHe AMjarHOCTUYKe onpeme 3a MAEHTUDMKALM]y CTakba TEXHUYKUX CUCTEMA U NPOLLEHY
pu3uKa.

MNpenopyyeHa nutepartypa
1. Kelly, A., Strategic Maintenance Planning, Elsevier (Butteworth — Heinemann), 2006.
Higgins L.R., Mobley R.K., Smith R., Maintenance Engineering Handbook, McGraw-Hill, 2002
Wang H., Pham., Reliability and Optimal Maintenance, Springer, 2006.
Mobley R. K., An introduction to predictive maintenance, Butterworth-Heinemann, Elsevier Science, 2002
Bahr N.J., System Safety Engineering and Risk Assessment: A Practical Approach, Taylor&Francis, 1997
6. Mitchell J. S., Introduction to Machinery Analysis and Monitoring , PennWell Publishing, 1993

uhwnN

bpoj 4acoBa aKTMBHe HacCTaBe: ‘ Teopwujcka HacTasa: 75 MpakTnMyHa HacTasa: 75

MeTop,e M3BOf)eI-ba HacTaBe

Teopujcka HacTasa ce U3Boam ,ex catedra” y3 Kopuwherbe MyATUMEANjANHNX CaApXKaja U MHTEPAKTUBHUX CODTBEPCKMX
anata. MpaKTUYHa HacTaBa ce peannsyje KPo3 camocTaiaH UM TMMCKM Pag, M 3aCHOBaAH je Ha ,y4ery Kpo3 peluaBakbe
aKTyenHor npobnema“.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
McnuT ce nonaxke npegajom v npeseHTaumjom npojekta. [lo 60 6040Ba HOCK NPOjeKaT, a Heroea nNpeseHTaumja Koja
WHTErpuiLLe u yCMeHn aeo ucnuta Hocu go 40 6oao08Ba.
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Hasue npegmerta: UHTerpucaHu cuctemu meHaymenta (MMC)

HactaBHUK unm HactasHuum: MunaguH XK. CrepaHosuh

Cratyc npeameta: M360pHM NpeameT CTyAMjCKOr Nporpama, 3ajeaHUYKM npeameT 3a BULe CTYAMNjCKUX
nporpama

Bpoj ECMEB: 15

YcnoB: Hema

Lu/sb npegmeTa

Uumb npegmerta je ga cTygeHTe ocnocobu 3a camocTanaH Hay4yHO-UCTPArKMBAYKWM pag, M3 obnactu
Pa3NMUYUTUX CUCTEMA MeHaLIMeHTa. Kpo3 TeOpUCKY HacTaBy M aHaKU3y cayyaja, cTyaeHTr he ce ynosHaTu
Ca pPasIMYNTUM CUCTEMMMA MeHALMEeHTa y3 pa3Boj mMoAena WMHTerpauumje n cummynauuje pesyntarta
WHTerpaymje. Kpos n3pasnTo MHTEPAUCUUNINHAPHA U MYATUANCLMNANHAPHA UCTPAXKUBaHba CTYAeHTH he
ce ocnocobuTun 3a aHanu3y, NPOjeKToBakbe, ycrnocTas/barbe 1 nobosbwarbe MMC.

Ucxopam npeamerta

(1) PasymeBatbe NapumjaNHUX cMCTEMA MeHaLMeHTa, (2) CamocTanHo UcTpaxKmBakbe noctojehunx cuctema
MeHalLMeHTa M naeHTuduKosare obnactm 3a yHanpehemwe, (3) CamoctanHo mopenvparwe MMC-a u
oueHa edeKktTMBHOCTM moaena MMC-a, (4) CamocTanHo ouerunBate edpekata npumeHe mogena MMC-a.

CapgpiKaj npegmeta

Teopujcka Hacmasa

Cuctemckn npuctyn. Teopwuja cuctema. Mopaenmparbe CAOXKEHUX AUMHAMMYKUX cuctema. Cuctem
MeHalMeHTa KBanutetom (QMS). CucTem meHalIMeHTa 3alUTUTOM KMBOTHe cpeauHe (EMS). Cuctem
MeHalmeHTa 6e3beaHowhy n 3apaB/ba Ha paay (OHSAS). Cuctem meHapmeHTa 6e3begHowhy xpaHe
(FMS). Cuctem meHaumeHTa pusmkom (RM). Cuctem meHayumeHTa 6e3beagHowhy nHpopmaumja (ISMS).
CuctemM MeHaLMEHTa €eKOHOMMKOM KBanuteTa (MEQ). MeHaymeHT npouecuma. MeHaLlMeHT
TEXHO/MOMMjama. Ynpas/batbe NaHuuma cHabaesarba. Moaenvpare UHTerpaumje pasanymtux cuctema.
OueHa KBanuteta mogena. Cnmynaunja n Tectuparbe noHawawe noHawawa MMC-a. MeHapmeHT MMC-
oM.

lpakmu4yHa Hacmasa

YnosHaBate ca M3abpaHMM cucTeMMMa MeHapmMeHTa. CamocTasiHa aHanM3a M CUHTe3a cucTema
MeHayMeHTa. N3paga cemmnHapckor paja.

Mpenopy4yeHa nutepartypa

[1] ApcoBckn C. WHTerpucaHm cuctemu MmeHalmeHTa, YHusep3uteTr y Kparyjesuy, ®Pakynter
NHXXerepPCKNX HayKa, LieHTap 3a kBanutet, Kparyjesau, 2013. - U3abpaHa nornassba

[2] Apcoscku C., MeHaMmeHT npouecuma, LleHTap 3a kBanuTeT, MawmnHcku dakynteT y Kparyjesuy, 2006,
Kparyjesal,

[3] ApcoBckn C., MeHalMeHT eKOHOMMKOM KBanuteTa, CIM ueHTap, MawuHckn dakyntet 2000,
Kparyjesal,

[4] ApcoBckn C., Apcosckun 3., Kokuh M., MeHayMeHT npouM3BOAHMM U  UMHPOPMALMOHO-
KOMYHMKaUMOHUM TexHosornjama, LleHTap 3a kBanuteT, MawmnHckn ¢pakyntet y Kparyjesuy, 2007,
Kparyjesal,

[5] Sterman J., Business Dynamics: Systems Thinking and Modeling for a Complex World, Mc Graw Hill,
Boston, 2000.

bpojyacoBa aKTMBHe HacTaBe: ’ Teopwujcka HacTaBa: 75 ‘ MpakTnMyHa HacTaBa: 75

MeTtoae usBohera HacTase
HacTtaBa ce u3Bogm Kpo3 npegasarba, Nocety npegysehmma v caMocTaHM UCTPAKMBAYKM Paa.

OueHa 3Haka (MakcumanHu 6poj noeHa 100)
(1) 1 cemuHapckm pag — 70,
(2) Yemenu nenmt -30.

67




Hasus npegmerta: MocnoBHa UHTEAUTeHUM]jA

HactaBHUK unm HactaBHuum: AnekcaHgap B. Anekcuh

Cratyc npeameta: M360pHM NpeameT CTyAMjCKOr Nporpama, 3ajeaHUYKM npeameT 3a BULe CTYAMNjCKUX
nporpama

Bpoj ECNB: 15

YcnoB: Hema

Lu/sb npegmeTa

Uumb npegmerta je ga cTygeHTe ocnocobu 3a camocTanaH Hay4yHO-UCTPArKMBAYKWM pag, M3 obnactu
Pa3NMUYUTUX CUCTEMA NOCNOBHE MHTeAUreHumje. Kpo3 TeOpMCKY HAacTaBy M aHaNM3y Cayyaja, ctyaeHTn he
Ce YNO3HaTK Ca PasAMYUTUM CUCTEMUMA MOCJOBHE WHTEAUTeHUMje y3 pa3Boj moaena U cumynaumje
edeKaTa pasBoja NOCNOBHe MHTenureHumje. Kpo3 oBa uMHTEpAUCLUNAMHAPHA U MYATUOUCUMIIMHAPHA
UCTpaXknBaka CcTyaeHTH he ce ocnocobuth 3a aHanu3y, NPOjeKToBakbe, YCNOCTaB/batbe M Nobosbliakbe
NOC/IOBHE UHTENUTEeHUMje.

Ucxopm npepgmerta

(1) PasymeBarbe 3Ha4aja NocNOBHe UHTenUreHumje, (2) CamocTanHoO UCTpaXKMBakbe NojeauMHUX acnekaTa
nocnoBHe wHTenureHumje, (3) CamoCTanHO MoOAEeNMpParbe W MNPOjEeKTOBabe CUCTEMA 33 NOAPLUKY
NOC/IOBHOj MHTE/IUTEHUM)N.

CapgprKaj npegmerta

Teopujcka Hacmasa

(1) Cuctemckn npuctyn, (2) MeHayumeHT 3Hamem, (3) KomnnekcHocT cuctema, (4) KapaktepucTuke
KOMMNAEKCHUX MOC/NIOBHUX Npobnema, (5) AganTMBHA NocnoBHa MHTenureHuuja, (6) Metoae n mogenm
npeasuharba, (7) MogepHe TexHMKe onTuMmmu3auumje, (8) ®asm noruka, (9) BewTtauke HeypanHe mpexe, (10)
OcTane metoae v TexHuke, (11) XmubpmuaHu cuctemn n agantmbunHocrt, (12) MocnoBHa MHTeNUreHLMja Y
npoussogHMm cuctemmma, (13) MocnoBHa MHTENMreHumja y nocnoBHMm cuctemmma, (14) Paspaga
npumepa NocoBHE UHTE/IUTEHLNje KOA, peLnKnaxke Bo3una, (15) N3paaa cemmHapcKor paaa.

Mpenopy4yeHa nuTepartypa

[1] T' Kindt V., Billaut J. C., Multicriteria Scheduling: Theory, Models and Algorithms, Springer, Berlin,
2006.

[2] Mertius K., Heisiger P., Vorbeck J., Knowledge Management, Springer, Berlin, 2002.

[3] Michalewicz Z., et all., Adaptive Business Inteligence, Springer, Berlin, 2007.

[4] Pietersen W., Reinventing Strategy: Using Strategic Learning to Create & Sustain Breakthrough
Performance, Jonh Wiley & Sons, New York, 2002.

[5] Kaplan R., Norton D., Alignment: Using BSC to Create Corporate Synergies, Haward Business School
Pres, Boston, 2006.

[6] Sterman J., Business Dynamics: Systems Thinking and Modeling for a Complex World, Mc Graw Hill,
Boston, 2000.

[7] Turban E., Arousen J., Decision Support Systems and Inteligent Systems, Prentice Hall, 2001.

[8] George M., Wilson S., Conquering complexity in your business, Mc Grow Hill, New York, 2004.

[9] Maxton G., Wormald J., Time for a Model Change, Cambridge University Press, Cambridge, 2004.

bpojyacoBa aKTMBHe HacTaBe: ‘ Teopwujcka HactaBa: 75 ‘ MpakTMyHa HacTaBa: 75

Metoae usBohera HacTaBe
HacTaBa ce M3BoAM KPO3 npeaaBakba M CAaMOCTa/IHU UCTPAXKMBAYKM paa.

OueHa 3Hara (MakcumanHu 6poj noeHa 100)
(3)1 cemuHapcku pag — 70,
(4)Ycmenun nenut -30.
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Hasue npegmeta: MeHaymeHT cuctemom 6e36eqHOCTM U 34paB/ba Ha paay

HacraBHMK nnm HactasHuuu: Mapko J. hanaH

Cratyc npegmeta: W3bopHM npegmeT CTyAMJCKOr nporpama, 3aje4HUMYKU npeameT 3a BULLE CTYAMjCKUX
nporpama

Bpoj ECMNB: 15

YcnoB: Hema

LUum npegmeta

LUunsb npegmeTa je ynosHaBake KaHAMA4ATa ca caBpeMeHUM NpULmMnuma, Metogama u TexHo1ornjama, Koje
omoryhaBajy yHanpehemre npuctyna n HaunHa ynpassbarba cuctemom 6e3beaHoOCTU 1 3apaBs/ba Ha pasy y
WHOYCTPUjU U MOCNOBHOM OKpyKery. lMonasehu op uspaxkeHe MyATUAMCLUNAMHAPHOCTKM, Koja je
KapaKTepucTMyHa 3a obnact 6e36egHOCTM U 3apaB/ba Ha paay, obyxBaheHW cy pasnMuUTM acnekTu u
dakTopu cuctema b3P, o4 TEXHUYKO-TEXHOOLWKMX, NPEKO OPraHN3aLNOHMX A0 /bYACKUX.

Ucxop npeamerta

Kpo3 npukas moryhHOCTU M aHanM3y onpaBAaHOCTU U M3BOA/bUBOCTM NPUMEHE CaBPeMeEHUX NPUCTYNa,
MeToZa M TeXHoNOoruja 3a yHanpehemwe cuctema 6e3begHOCTU M 34paB/ba Ha pagy, CTYAEHT AOKTOPCKUX
CTyAumja CTMYe HeonxoAHa TeopujcKa 3Haka Koja My omoryhaBajy ga cnpoBoAM KOMMJIEKCHE aHanuse 1
npoueHe 6e36eaHOCHUX PU3KKA, Y3 Kopuwhere HanpeaHUX MmaTeMaTUYKNX U MHPOPMATUYKUX anaTa m
CaBpPeMEHNX MEePHUX CUCTEMA.

CapgpiKaj npegmerta

1. OCHOBHW NPUHUMMN, 3aKOHCKM 1 CTaHAAPAM3ALMOHM OKBMPKU cnuctema B3P
TexHWKe n meToae 3a naeHTUdMKaLmjy OnacHOCTU Ha pagHOM MecCTy
AHanusza 6e36egHOCTM KPO3 CTyAMje cyyaja U akumaeHaTa
HanpenHe metoae 3a NpoLeHy pU3NKa U HEroBo MaTeMaTUUYKO MOAeNnpare
MeToge ncnmutTMBakba U KOHTPOAE GU3NYKUX LUTETHOCTU
HanpeaHa aHanM3a eproHOMCKMX acneKkaTa Ha pagHOM MecTy
3apaB/be Ha pafHOM MeCTy, CTpec, bBuomeamMLUMHCKM acnekTn 6esbeaHocTH
Jbyackux daktop y cuctemy 6esbeaHoctu
OCHOBHU NPUHLUMIWM OpraHn3aumje n ynpassbarba cuctemom B3P
10 UHTerpaumja cuctema B3P y noc1oBHOM OKpyrKekby, MHPOPMaLMOHKM cucTem B3P
11. NeaH ¢punosooduja y cuctemy B3P
12. Eaykaumja y cuctemy B3P

W NOULRAWN

Mpenopy4yeHa nutepartypa

1. R. Hafey, 2009., Lean Safety: Transforming Your Safety Culture with Lean Management, CRC Press Taylor & Francis
Group, ISBN 978-1-4398-1643-1

2. C. Reese, 2008., Occupational health and safety management: A practical approach, 2" edition, CRC Press Taylor
& Francis Group, ISBN 978-1-4200-5181-0

3. S. Vayrynen, K. Hakkinen, T. Niskanen, 2015., Integrated Occupational Safety and Health Management Solutions
and Industrial Cases, Springer, ISBN 978-3-319-13180-1

4. G. Salvendy, 2012., Handbook of human factors and ergonomics, 4™ edition, John Wiley and Sons Inc., ISBN 978-
0-470-52838-9

bpoj yacoBa aKTMBHe HacCTaBe: ‘ Teopwujcka HacTasa: 75 ‘ MpaKTnyHa HacTaea: 75

MeTtope ussohera HacTase

Teopujcka HacTaBa ce U3BoAM ,ex catedra” y3 kopuwhere myaTumeaujanHux cagpaja. CTyanjcku UCTParkKMBayKkm
pajg ce peanusyje Kpo3 camocTanaH WAM TUMCKU paf, M 3aCHOBAH je Ha ,y4Yerby KPO3 pellaBakbe aKTyesHor
npobnema“.

OueHa 3Hawa (MakcmanHu 6poj noeHa 100)

McnuT ce nonaxe npeaajom u npeseHTauumjom npojekta. [lo 60 6oaoBa HOCK NpojeKarT, a Herosa npeseHTalMja NpeacTas/ba
YCMeHU Aeo mucnuta Hocu go 40 6opoBa. [log NpojeKTOM ce MOXKe MoApasymeBaTy WM Mucarbe pasoBa 3a mehyHapogHe
KOHdepeHumje 1 HauMoHanHe n mehyHapoaHe Yaconuce
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Hasus npegmeta: OgabpaHa nornas/ba MaTeMaTUKe U XeYPUCTUKE

HacraBHUK unn HactaBHuum: Muamsojesuh flaHac M. Munuua, Taguh . faHujena

Cratyc npegmerta: M360pHU npeameT

Bpoj ECMB: 15

Ycnos: Hema

LUunm npegmeta

OCHOBHM UM/b NpeameTa je yno3HaBare CTyAeHaTa ca napuujanHum auvdbepeHuujaiHUM jegHauMHama UM MeTogama
XEYPUCTUKE KOjMMa MOTy Aa Ce pelle Pas/iMuynMTi Npobiemu U3 AOMEHA MHMKeHEPCTBA U MHAYPCTPUJCKOT MHMKEHEePCTBa U
WHXXEeHEePCKOT MEHALIMEHTa.

Ucxop npeameTta

HaKoH NonoeHor ucnuTa cTyaeHT Tpeba aa: (1) aHanmsunpa peanaH npobaem 1 Aa ra matemaTMuKu onuule, (2) 4a npUMeHn
napuujanHe guoepeHumnjanHe jegHaumHe n/mam meToge XeypucTuKe y UM/by pellaBakba pasmaTtpaHor npobnema v (3)
aHanu3npa gobujeHa pewwera Kako y MaTeEMaTUUKOM CMUCAY, TaKO U Y CMUCY HUXOBE MMNEMeHTaumje y peasHoM
cucTemy.

Caap)kaj npegmerta
Teopujcka Hacmasa

1. NapuwmjanHe aundupeHumjanHe jeaHaunHe
- JedmHnumja n kKnacuduKkaumja NMHeapHe napumjanHe andepeHumjanHe jeaHaunHe;
- XomoreHa 1 HexoMoreHa IMHeapHa napuujanHa andepeHumjanHa jeaHaumHa;
- Knacuoukaumja napumjanHe andepeHumjanHe jeaHaumHe apyror pesa;
- JeAHauMHa Ku1Le Koja Tpenepwu 1 jegHaumHa nposoherba TONAOTE;
- MNpumeHa maTematuukor anata Wolfram Mathematica 3a ersakTHO pewaBra napuujanHe audbepeHumnjaniHe
jeaHaunHe;
- MpumeHa maTtematnykor anata Wolfram Mathematica 3a HymepuyKo peluaBarbe napuujanHe gndepeHunjaniHe
jegHaumHe.
2. MeTtoge onTumusauuje

- Xeypuctuke;

- ErsaktHe meToge (Pasm nnHeapHo nporpamupamse (FLP), cumynmnpaHo Kasberse, MeToAa rpaanjeHTa, Taby npetpare
v ap.);
- EBONYUMOHM anropuTmu (reHEeTCKM anroputMm, aNropuTMm 3aCHOBaHM Ha MHTErpaLujv poja v opyro);

- MeTopa npomeH/bUBUX OKOIMHA.

MpenopyueHa nutepartypa

1. M. Pajosuh, MapuujanHe dugepeHyujanHe jedHa4uHe. AkagemcKka mucao, 2010;

2. S. Wolfram, The Mathematica Book, Cambridge University Press, 2003;

3. B.S.Jovanovié, The finite difference method for boundary value problems with weak solutions, Posebna
izdanja Mat. Instituta, No 16, Beograd 1993;

4. A.A.Samarski, Theory of finite difference scheme, Nauka, Moskow, 1983;

5. A. Casuh, . Wowwuh, I'. fobpuh, M. }apkosuh, Memode onmumuszayuje-npumeHa y enekmpoeHepzemuyu,
AKagemcka mucao, 2018;

6. |. Griva, S. G. Nash, A. Sofer, Linear and Nonlinear Optimization, Vol. 108. SIAM, 2009;

7. P.Hansen, N. Mladenovi¢, Variable neighborhood search survey, in: Marti, Resende,
Pardalos (eds.), Handbook of Heuristics, Springer, 2018;

8. J.Dréo, A. Pétrowski, P. Siarry, E. Taillard, Metaheuristics for hard optimization: methods and case studies. Springer
Science & Business Media, 2006;

9. C.P.Lim, S. Dehuri, eds., Innovations in swarm intelligence. Springer Science & Business Media, 2009.

Bpoj yacoBa aKTMBHe HacTaBe: ‘ TeopwmjcKa HacTtaBa: 75 MpaKTnyHa Hacrasa: 75

Mertoge nssohera Hactase

MNMpepasarba, HTEPAKTMBHA HAaCTaBa M UCTPAXKMBAYKK pag,.

OueHa 3Haka (MakcumanHu 6poj noeHa 100)
CamoCTanHu UCTparkneavakm pag - 70 noeHa,

Ycmenun uncnut: 30 noeHa.
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Hasus npeameta: TEOPUJA ®A3U CKYNOBA U BULLEKPUTEPUIYMCKA ONTUMUSALUIA

HacraBHUK nau HactasHuum: Taguh M. AaHujena, Munmya M. Munusojesuh flaHac

CraTtyc npegmeta: M36opHu npeamer, Il cemectap

Bpoj ECMB: 15

YcnoB: HEMA

LUwmb npeamerta

Uwsb je pa cTyaeHT oBnaaa 3Hatbnma anrebpe pasinunMTnx Teopuja maTemMmaTUKe Kao WTO cy Teopuja Gasm cKynosa
MU Teopuja rpybux CKynosa, MpuM 4Yemy noctaje cnocobaH 3a NpUMMeEHy OBMX MaTeMaTMYKUX Teopuja Koje
nogpasymeBajy npolunpere MeToa BuLle aTpubyTUMBHE Kao M BULLE KPUTEPUjYMCKE ONTUMMU3aLMje.

Ucxop npeamerta

HakoH nonoeHor ncnuta cTyaeHT Tpeba aa 3Ha ga: (1) moaenyje pasnnumTe HEU3BECHOCTU M HENPELM3HOCTHU Koje
ersucTupajy y WHXerepckMm W npobaemmma WMHXKEHEPCKOr MeHaLIMEHTa MPUMEHOM PasiUYUTUX Teopuje
MmaTemaTuKe (Teopuja BepoBaTHohe, Teopuja dhasn cKynosa u Teopuja rpybux ckynosa), (2) aa moanduKyje sulle
aTpnbYTMBHE Kao M BULIE KPUTEPUjYMCKE ONTMUMMU3aLMOHE MeTode Kojuma GopmasHO Mory fa ce onuwy
MeHaLMeHT npobaemu u (3) moanoukyje ¢asm NorMyKa Npasmaa 3ak/byumBarba.

Capgpikaj npegmerta

Teopujcka Hacmasa

OcHoBe Teopuje anrebpa ¢pasu ckynosa u ¢pasm anrebpa (Tmn-1 pasu 6pojesun, Tmn-2 dasn bpojesn, UHTYUTUBHMU
¢$asu 6pojesu, z bpojesn, NMuTtaropmHn ¢hasm 6pojesm 1 4p.) U HUXOBA NPUMEHA Y MOAEN0BakY HEM3BECHOCTU Koje
€rancTMpajy y Y UHXerepCcKMM U Npobaemmma MHKerepcKor meHameHTa. OcCHOBHe Teopuje u anrebpa rpybumx
CKYNnoBa W HWXOBA MPUMEHa Yy MOAe/IoBakby HEU3BECHOCTM KOje ersuctupajy y npobiemmma MeHalMeHTa.
MpumeHa ¢a3m rpybux cKynoBa y MOAENOBaky PasIUUMTUX HEU3BECHOCTM W HenpeumsHocTu. OCHOBHaA
pasmatparba O BULWeE-aTPUOYTUBHMM Kao W BULIE-KPUTEPUjYMCKMM MeTodama WM NPUHLMNUMA  HUXOBOT
npowmnpera Kopuwherem Teopumje Gasm ckynosa u Teopmje rpybumx ckynosa.

lpakmu4Ha Hacmasa
CamocTanHu pag,.

MNpenopyyeHa nutepartypa

1. Zimmermann, H.J. Fuzzy sets theory and its applications, Kluwer Academic Publishers,
Boston/Dordrecht/London, 2001. ISBN:0-7923-7435-5

2. Klir, G.J., Folger, T.A. Fuzzy sets, Uncertainty, and Information, Prentice Hall, Englewood Cliffs, New Jeresy, 1988.
ISBN:0-13-345984-5

3. Taaguh, A. n ap., Teopuja dasun ckynoBa-npmMmeHe y pellaBarby MeHalMeHT npobiema, MawKWHCKK dakyaTeT y
Kparyjesuy, Kparyjesau, 2006. ISBN:86-80581-98-4

4. Gupta, M.M., Amakawa T.Y. (eds). Fuzzy logic in Knowledge-based systems, decision and Control, ELVISER
SCIENCE PUBLISHERS B.V., Netherlands, 1988. ISBN: 0-444-70450-7

5. Ishizaka, A. & Nemery, P. Multi-criteria Decision Analysis: Methods and Software, Wiley, 2013. ISBN 978-1-119-
97407-9

6. Kahraman, C. Fuzzy Multi-Criteria Decision Making: Theory and Applications with Recent Developments,
Springer, 2008. ISBN 978-0-387-76813-7

7. Munier, N., Hontoria, E., Jiménez-Saez, F. Strategic Approach in Multi-Criteria Decision Making, International
Series in Operations Research & Management Science, Springer, 2019. ISBN 978-3-030-02726-1

bpojyacoBa aKTUBHE HacTaBe ‘ Teopwujcka HacTasa: 75 MpakTnyHa HacTasa: 75

MeTtoae MBBOTJEI'ba HacTaBe
HactaBa ce nssogm KpO3 npegaBakba U CaMOCTa/IHU UCTPaXXUBAYKW paa.

OueHa 3Hama (MakcumanHm 6poj noeHa 100)
1 cemunHapckm pag — 70,
Yemenun nenur -30.
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HayyHo iiogpyuyje: MALUMHCKE KOHCTPYKLMIE M MEXAHU3ALIMIA

Hasus npeameTta: npOjeKTOBal-be noy3aaHOCTU MALWWNHCKUX CUCTema

HactaBHUK uau HactasHuum: flobpusoje M. hatuh

Cratyc npegmeta: M360pHM npeameT cTyamjckor nporpama

bpoj ECNb: 15

Ycnos: Hema

LUunm npeameta

CTvuarbe 3Haka Koja ce oaHOCe HAa HajHoBMja pgocTurHyha y obnactm npojekToBakba MOy34aHOCTM MALLUMHCKUX
cMcTema M Koja omoryhaBajy nocTusakbe BMCOKOr HMBOA KBasuTeTa MpPouM3BOAa U MPOM3BOAHMX Mpoueca y3
NCTOBPEMEHO CMatberbe TPOLLKOBA U BpemeHa pa3Boja Npom3Boaa.

Ucxop npeamerta
Mo 3aBpLIETKY Kypca cTyaeHTn he 6UTH ocnocob/beHn Aa NPUMEHE CTeYeHa 3Hakba Koja ce ogHoce Ha:
1. UaeHTUOMKaUMjy y3pOoKa NOTEHLMjaNHMX HAYMHA OTKa3a y ¢pa3m pa3Boja NPoM3BOAa U U3HANANXKEHE
ONTUMANIHMX Mepa 3a OTKNAHAHE YOUEeHUX HeA0CTaTaKa;
2. Pacnogeny noy3gaHOCTU MALLIMHCKOT CUCTEMA HA e/leMeHTe U AMMEH3UOHMCAbe MALLIMHCKMX eflemeHaTa
Ha OCHOBY asouUMpaHe NOy34aHOCTK;
3. OpraHu3oBake UCNUTUBAHA 3@ OLEHY NOY343aHOCTU M 0bpady pe3ynTata UCMUTUBAHLA;
4. PasmaTtparbe nNoy3aaHOCTU TOKOM YMTABOT XMBOTHOM BEKA MALUMHCKUX CUCTEMA UTA,

Capprkaj npegmerta
Teopujcka Hacmasa

1. MeTtoge 3a aHanu3y OTKasa efieMeHaTa MalUMHCKUX cuctema (AHanusa ctabna otkasa - PTA, AHanusa
HauYMHa M nocneamua oTkasa y ¢asm npojekToBarba npomssoda - APMEA n npoueca - MOMEA, AHanusa
HayMHa nocneamua U KPUTUYHOCTU OTKa3a Ha OCHOBY MoZaTtaka u3 ekcnnoaTauuje - PMELA);
MoysaaHocT cucTema (pegHa Besa, napasesHa Besa, Ae/MMUYHO MapasiesiHa Be3a, KOMbUHOBaHa Be3a,
CNOXeHa Be3a uta,.);
AnoKaunja noy3gaHocTy;
BepoBaTHOCHO NPOjeKTOBakEe eN1eMeHaTa MALLIMHCKMUX CUCTEMA;
MpojeKkTOBatbe EKCNEPUMEHTA];
Mogenunpare noy3gaHOCTM M CTAaTUCTMUKO TecTUpakbe Teopujckux moaena (Bejbynosa, HopmasnHa,
NorHopmanHa, Penejesa u gpyre pacnoaene);

7. ®usumka otkasa;

8. KOHCTpyKUMOHEe 1 TeXHOMOLWKe meToze 3a noBehare Noy3AaHOCTU MALLMHCKUX CUCTEMA.
lpakmu4Ha Hacmasa
M3paga jeaHOr NpojeKTHOr 3a4aTKa U3 obnactn npeasmheHux cagpkajem npegmeTa.

g

oukw

Mpenopy4yeHa nutepatypa
1. ByjaHoBuh, H.: Teopuja noy3gaHoOCTM TEXHUYKNX cucTeMa, BojHOM34aBaukM U HOBUHCKM LeHTapa, beorpag,
1990.
2. UBaHosuh T., CtaHusykoBuh [., bekep W.: NMoy3gaHOCT TEXHUUYKUX cucTema, DaKyNTeT TEXHUUKUX HayKa y
Hosom Caay, MawuHcku dakyntet beorpaa, BojHa akagemunja beorpag, Hosu Cag, 2010.
3. Little, E. R.: Mechanical reliability improvement, Probability and statistics for experimental testing, Marcel
Dekker, Inc., New York — Basel, 2003.
4. hatuh, [O.: Moy3gaHocT y pa3Bojy MalMHCKMX cuctema, MoHorpaduja, MawunHckm dakynTeT y Kparyjesuy,
Kparyjesay, 2010., 215 c.

bpoj yacoBa aKTMBHe HacTaBge: | Teopwujcka HacTasa: 75 ‘ MNpakTnMyHa HacTasa: 75

MeToae nssohera HacTase

TeopwujcKa HacTaBa ce U3BOAM Y YYMOHMLLAMA U O4HOCK Ce Ha TeopujcKa pasmaTpakba HacTaBHUX jeAMHMLA U
NPaKTUYHY NPUMEHY MEeTOZa TeOPUje Noy3L4aHOCTU Ha pellaBakbe KOHKPeTHUX Nnpobaema. MpakTUyHa
HacTaBa3aCHOBAH je Ha CaMOCTA/IHOM pajy CTyAeHarTa.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
NcnuT ce nonake npeaajom v npeseHTaumnjom npojekta. [lo 60 6040Ba HOCK NpojeKaT, a erosa npeseHTaumja,
KOja yK/bydyje u ycMeHu aeo ncnuta, Hocu ao 40 bopgos.a.
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Hasus npegmera: Onmmusau,uja MaLWWUHCKUX cucrtema

HacrtaBHUK nau HactasHuum: HeHapg, J. MapjaHosuh, HeHag, [l. Koctuh

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMB: 15

Ycnos: Hema

LUwmb npeamerta
[a nonasHuke ynosHa ca:
- OCHOBHMM MOjMOBMMa MaTeMaTUYKe ONTUMM3ALMjE U NPESHOCTMMA NOCeA0Batba ONTUMATHUX pPeLleHa;
- KnacmyHum mn cagpemeHnm metogama u codTBepmMma 3a MaTeMATMUKY ONTUMU3AUM]Y;
- Buwekputepmnjymckom onTMmMmn3laLmnjom;
- paKkTMYHMM NpUMeHaMa pellaBatba KOHKPETHUX Npobaema onTUMMU3aLLMje MaLLMHCKUX CUCTEMA.

Ucxop npeamerta
Mocne nonoxeHor npeameTa nosasHMK he 6UTM ocnocobsbeH Aa:
1. TMpaBWaHO NOCTaBM ONTUMM3ALMOHM 3a4aTakK, Aa AePUHUWE GYHKLN]Y LU/ba U OFPaHUNYEH];
2. W3spwwn n3bop oarosapajyhe metogonoruje u/mnu copteepa 3a pellaBatbe nocras/beHor npobaema;
3. PasBuje HoBy U/uan npunarogm noctojehy metogonorujy/codprteep 3a peliaBarbe;
4. TMpaBuAHO NpPoTymaum gobujeHa pelwema.

Capprkaj npegmerta
Teopujcka Hacmasa
1. OnwTun nojmosun. OnwTa gedMHULMja ONTUMMU3ALMOHOT 3a4aTKa. MaTemaTUYKKM mogen onTumusauuje.
2. MeTtone matemaTuuke ontumusaumje. Nogena metoaa. OnwTe KApaKTEPUCTUKE U NpUMeHa NojeAUHNX
meToaa.
3. AHaAUTUYKE U HYMEepUYKe meToe onTMmusaumje;
HenvHeapHo nporpamuparse. Ycnosm onTumanHoctn. Metoae HeniMHeapHOr Nporpamuparsa ;
5. Ocrane BpcTte matemaTuyke ontumusaumje. JMHaMUUYKO Nporpammparse, MpeXXHo nporpamuparse,
HEeYpPOHCKEe MpEeXKe, ...;
6. BuweKpuTepujymcka ontmmmsaumja. M36op Kputepmujyma ontummusaumje. Metoze 3a BULLEKPUTEPUjYMCKe
onTummM3saumje;
7. CodTBepu 3a MaTMMaTUYKy ONTUMMU3ALMjY MaLlLMHCKOT cucTema. Pa3soj n npunarohasame codpreepa.
8. AHanusa v Tymauver.e pesyntata maTemaTuyke onTummsaumje.
lMpakmu4yHa Hacmasa
1. TpojeKaT ca NPaKTUYHUM U KOHKPETHMM npobaemom;
2. T[lpoy4yaBatbe AnMTepaType U Hay4yHUX pafoBa M3 061acTM NPOjEKTa;
3. PaagycneyndpuyHum codpteepuma 3a onTMMmM3aLnjy 1 oNTUMU3ALMOHUM MOAYIMMAE YHUBEP3ANHUX
codpTBepa (Tosca, MATLAB, Matematica, Catia, Excell, ...)
4. CamoCTa/iHO NOCTaB/bakbe M peLlaBatbe ONTUMU3ALUNOHMX NPO6AEMA KOHKPETHUX MALLMHCKMUX CUCTEMA.

bl

MpenopyueHa nuteparypa

1. MapjaHosuh H., OnTMmm3aumja 3yn4acTUX MPEHOCHWKA cHare, moHorpaduja, MawunHckn dakyntet y
Kparyjesuy, CAD Jlabopatopuja, Kparyjesau, 2007.

2. Elster k. H., Modern Mathematical Methods of Optimization, Akademie Verlag GmbH, Berlin, 1993.

Lootsma F. A., editor, Numerical Methods for Non-linear Optimization, Academic Press, London, 1976.

4. Vanderplaats G. N., Numerical Optimization Techniques for Engineering Design With Applications, McGraw-
Hill Book Company, New York, 1972.

6. Spillers W. R.,MacBain K. M, Structural Optimization, Springer, London, New York, 2009.

w

bpoj 4acoBa aKTMBHe HacCTaBe: ‘ Teopwujcka HacTasa: 75 MpakTnyHa HacTasa: 75

Metoge nssohera Hactase: lpenaBarba, MHTEPAKTUBHA HacTaBa U CaMOCTa/IHM pag,

OueHa 3Hara (MakcumanHu 6poj noerHa 100)
Mpe3eHTaumja n ogbpaHa npojekta: 60 noeHa
Ycmenun nenut: 40 noeHa
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Hasus npegmeta: UHTerputet KOHCTPYKUHUja

HactaBHMK unu HactasHuuu: Munetuh M. UsaH

Cratyc npeamerta: M360pHKM NpeameT cTyamnjcKor nporpama

Bpoj ECNB: 15

Ycnos: Hema

LUum npeamera:

[a ce cTyAeHTMMa Ha jacaH M pPasyM/bMB HAuYMH MpeHecy HajcaBpemeHuja 3Hawa M3 06nacTu MHTerputeTta
KOHCprKLI,Mja - MexaHMKe JloMma U MexaHuKe owTehera.

CTuuame 3HaHba Be3aHUX 33 MHXKeHepCcKe BelTUHE NpoLLeHe NPeoCcTaNor BeKa Tpajatba KOHCTPYKLMja Koje cagprke
NPCAUHY.

Ucxop npepgmeTa
Mo 3aBpLIEHOM Kypcy, CTyaeHTH bu Tpebano aa byay y cTarby Aa:

- CxBaTe 3Hayaj 3Harba Koja Cy CTEKAM,

- WcKopucTe Ta 3HaHba Y NPOjEKTOBakby KOHCTPYKLMja Koje cy "6e3beaHe Ha nom",

- Wckopucte Ta 3Haka Aa npenosHajy moryhe cnyvajese nojase 0TKasza KOHCTPYKUMje ycaes noma v aa byay y
CTakby a3 06e3b6ese MHTErpuUTeT KOHCTPYKLMjE.

CapgpKaj npegmerta:

1. YBoA y MexaHUKy ioma (nocnegmue n1oma, MEXaHUKA JIOMA U OTNOPHOCT MaTepujana)

2. Mperneg, pasBoja mexaHuKe noma (FpudutoBa Teopuja, GaKTOp WMHTEH3UTETA HAMOHa, OCHOBHE penauuje
NuHeapHe EnactmuHe MexaHuKe Jloma).

3. JIuHeapHa ¥ He/MHeapHa MeXaHMKa soma (Nosba OKO Bpxa npcauHe y JIEMJ1, paBaHCKM M aHTU-PaBaHCKU
npobnemu, J-uHTerpan u Besa ca 6pP3MHOM NPOMeHe eHepruje)

4. EnacTMYHO-NNACcTMYHA MexaHUKa noma ([araejnoB mogen, naacTMyHa rnosba OKO Bpxa NpPC/MHe, J MHTerpan 3a
eKCTeH3MBaH pacT NpcanHe)

5. lMHamMKa floma (KBa3n-CTaTMYKa aHanu3a, AMHaAMUYKM PacT U rpaHarbe NpCanHe)

6. MexaHWKa Joma MOHOKpUCTana (nperneg, KpUcTanHe CTPYKType MaTepujana, KOHCTpyUCakbe NMoBpLUM Teyerba,
aHTM-paBaHCKe NpCcaAnHe)

7. MexaHuKa owTehera (04HOC MUKPO M MaKpPO MEXaHUKe TIOMa - MOJIMKPUCTASIHU IOM, TPAHCKPUCTANIHU U UHTEp-
KpUCTanHU oM, Npobaemu NpcanHe Ha nHTepodejcy)

8. MexaHuKa owrTehera (Npobnemn MHTEpPAKUMje BULIECTPYKUX MPCAMHA, npobiemu BenuKkor Bpoja manmx
npcavnHa)

9. BpemeHCKM 3aBUCHA MeXxaHMKa owTehera (CTauMOHApHa NoJsba OKO BpXa MPC/WHE, PacT NPC/AMHE Ny3akbem,
BMCKO-MNACTUYaH PacT NPCAnHE).

Mpenopy4yeHa nutepartypa:

hynaowuh, B. B.: "YBoa y mexaHuKy fioma", YHuBepsuteT LipHe Fope, 1999.

Wymapau, A. n KpajunHosuh, [.: "OcHoBM mexaHuKe noma", MpaheBuHcKM dakynTet, beorpaa, 1990.

Knott, J.F.: "Fundamentals of Fracture Mechanics", Butterworths, London, 1973.

Kaninen, M.F. and Popelar, C.H.: "Advanced Fracture Mechanics", Oxford University Press, 1985.

Kubair, D.: "Crack Growth: Rates, Prediction and Prevention", Nova Publishers, Inc., New York, 2011.

Josuuuh, I.: Kuskosuh, M. n Bynosuh, C.: "MpopayyHcKa mexaHMKa noma", MawuHcku dakynTet, Kparyjesad,
2011.

QU AW e

bpojyacoBa aKTMBHe HacTage: MNpepasara: 75 lNpakTnyHa HacTasa: 75

MeTtoae nssohera HacTase:
MpeaaBatba U MHAMBUAYANHE KOHCYATaUMje

OueHa 3Hama:
McnuT ce nonaxe npegajom 1 oabpaHom ceMUHaApPCKor pasa.
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Ha3sus npeameta: MexaHuKa noma

HacraBHUK nam HactaBHuum: MapjaHosuh A. BecHa

Cratyc npeamerta: M360pHKM NpeameT cTyamnjcKor nporpama

Bpoj ECNB: 15

Ycnos: Hema

LUum npeamera:

[a ce cTyaeHTMMa Ha jacaH M pasyM/bMB HauMH MpPEeHecy HajcaBpeMeHuja 3Harba M3 061aCTU MEXaHMKE Jioma.
CTuMuame 3Hatba Be3aHUX 33 MHXKeHepCcKe BelTUHE NpoLLeHe NPeoCcTaNor BeKa Tpajatba KOHCTPYKLMja Koje cagprKe
NPCAUHY.

Ucxop npeamerta
Mo 3aBpLIEHOM Kypcy, CTyAeHTM 61 Tpebano fa byay y cTakby Aa:
- CXBaTe 3Hayaj 3Hakba Koja Cy CTEKM
- MCKOpWCTe Ta 3Hahba Y NPOjeKToBaky KOHCTPYKLMja Koje cy "6e3beanHe Ha nom"
- MCKOpWCTe Ta 3Hakba fa NpenosHajy moryhe ciyyajeBe 0TKasa KOHCTPYKLUMje ycnes, ioma U
6yay y cTarby @ 61aroBpemeHo crpeye 0TKas KOHCTPYKLUMjE KOja CafpiKun NPCANHY.

CapgpKaj npegmera:

1. ¥YBoA, OCHOBHM KOHLENTU W penaumje y mexaHuum noma. KoHueHTpaunja HanoHa, NHTEH3UTET HamoHa,
HanoHW y BpXy npcanHe. Moaosu gepopmmucarba NpcamHe.

2. MMpcanHe y enactonnacTMyHMm matepujanuma, Dugdale-oB mogen u Irwin-oBa KopeKumuja. EHepreTcku
6unaHc, NoBPLIMHCKA eHepruja, 6p3nHa ocnobaharba eHepruje. CtabunHa M HecTabuiHa nponaraumja
npcaviHe.

3. ®aKTop MHTEH3UTeTa HanoHa. Rice-oB J-uHTerpan n metoge oapehusara.

4. TMponarauuja npcanHe ycned umknuyHor ontepehersa (Paris-oB 1 Apyry 3aKoHM).

5. OcHoBe BUCOKOUMKANYHOT 3aMOpPa U aHa/IN3a BEKa TPajakba KOHCTPYKLNje NoA, A,ejCTBOM BUCOKOLMKAUYHOT
3aMopa, cnektap ontepehera, Rain-Flow metoaa.

6. HMCKOUMKAMYHM 3amOp, MaTepuja/iIHu MOAENM M AHANM3A BEKA Tpajarba KOHCTPYKUMje noa 4ejcTBOM
HUCKOLLMKANYHOT 3amopa.

lMpakmu4yHa Hacmasa
1. TpojeKaT ca NPaKTUYHUM U KOHKPETHMM Npobaemom,
2. [Mpoy4yaBatbe Hay4yHMX pagoBa M3 061acTv NPojeKTa,
3. Pag ca cooTBEpMMa 32 aHaNM3Y HAaNOHCKO-aedopmaumnoHor ctartba enemeHata (INVENTOR, ANSYS)
4. KoHcynTaumje y Be3u nspage paga.

Mpenopy4yeHa nutepartypa:

1. Thynadwuh, B. b.: "YBog y mexaHuKy fioma", YHuBepauteT LipHe Fope, 1999.

2. Wymapau, 4. v KpajunHoswuh, [.: "OcHoBM mexaHUKe noma", paheBuHcKkM dakynTtet, beorpaa, 1990.

3. JoBuuuh, T.: ¥uskosuh, M. un Bynosuh, C.: "lMpopayyHcKa mexaHMKa noma", MawuHCKU dakynTeT,
KparyjeBau, 2011.

4. Knott, J.F.: "Fundamentals of Fracture Mechanics", Butterworths, London, 1973.

5. Andrson T.L.,Fracture Mechancs —Fundamentals and Aplications, CRC Press, Taylor & Francis Group, New
York, London, Sigapore, 2005

bpojyacoBa aKTMBHe HacTaBse: ‘ MNpepasarba: 75 ‘ MpakTnyHa Hactasa: 75

MeTtoae nssohera Hactase:
MpeaaBatba U MHAMBUAYANHE KOHCYATaUMje

OueHa 3Hama:
NcnuT ce nonaxke npegajom 1 oabpaHom ceMUHApPCKor pasa.
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Hasus npegmerta: CneuymjanHu NPeHOCHULM CHare

HacraBHUK naun HactasHuumu: Mupko XK. bnaarojesuh

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMB: 15

Ycnos: Hema

LUwmb npeamerta
YnosHaBae Nosa3HMKa Kypca ynosHa ca:
- HajHOBMjUM KOHCTPYKTUBHMM pellersuma y 06nacTi NpPeHOCHMKa CHare M HMXOBOM KMHEMAaTCKOM M
ANHAMMUYKOM aHaM30M;
- AHanAM30M HaMoHCKo-AedOPMaLMOHOr CTaktba BUTA/NHUX e/fleMeHaTa MPEeHOCHWKA cHare Kopuwherbem
MeToae KoHauyHux enemeHata (MKE);
- OCHOBHMM NPUHLMMNMMA M METOAAMA M3PaLe AMHAMUUYKMX MOAeNa CaBpeMeHUX MPEeHOCHMKaA.

Ucxop npeamerta
Mocne ycnewHo peannsoBaHor Kypca nonasHuk he 6utn ocnocobsbeH Aa nsspn:
1. OnTmanHu nsbop ogrosapajyher npeHocHWKa (NpUMeHa y MHAYCTpUjn);
2. AHanu3y HanoHCKO-AedOPMALMOHOr CTakba BWUTAIHUX €/1eEMEHATA CaBPEMEHWUX MPEHOCHWKA CHare
Kopuwherbem MKE (nprMeHa y MHAYCTPUjU U HAYYHO-UCTPAXKMBAYKMM UHCTUTYLLMjaMA);
3. AHanM3y AMHAMWYKOr MOHaWarba oArosapajyher npeHOCHWKA (NpUMeHa Yy WHAYCTPUM WU HayyHO-
NCTPaXKMBAYKMM UHCTUTYLMjaMa).

Capprkaj npeameTa
Teopujcka Hacmasa
1. HajHOBMWja KOHCTPYKTMBHA peLlera MeXaHUYKNX NpeHoCHWKa (harmonic drive, roller drive,
UMKNOpeayKTopY,...);
2. W360p v npopadyH OCHOBHUX KMHEMATUUYKMX U AMHAMUYKMX NapamMeTapa NOMEHYTUX NPEHOCHMKa
(npeHocHM ogHoC, cTeneH nckopuwhera, cuae, 06PTHNU MOMEHTMH. ,,,);
3. AHanu3a HanoHCKo-AedopPMaLMOHOT CTakba BUTA/IHUX AEe10Ba NPoyYaBaHUX MEXaHUYKUX MPEHOCHMKA
HoBe reHepauuje kopuwherwem MKE;
4. [MHaMMYKO NOHallarke MeXaHUYKUX NPEeHOCHUKA;
5. YHyTpalwe gMHAMUYKE CUie U AMHAMUYKU MOLENN MEXaHUYKMX MPEHOCHMKaA.
lpakmu4yHa Hacmasa
1. MpojeKaT ca NPaKTUYHUM U KOHKPETHUM npobiemom.

2. MpoyyaBake Hay4yHUX pagoBa u3 061acTi NpojeKTa.

3. Pag ca codpTBepuMa 3a aHa M3y HANOHCKO-AedhOPMaLMOHOT CTakba e1eMeHaTa MeXaHUYKMX NPEHOCHMKA
(CATIA, INVENTOR, FEMAP).

4. Pap ca copTBepMma 3a pelaBarbe gudepeHumjasHnNX jegHaunMHa KpeTakba MeXaHUYKMX NPEHOCHUKA
(MATLAB, Mathematica).

MNpenopyyeHa nutepartypa
1. C. TaHacujesuh, A. Byauh: MEXAHUYKM NPEHOCHWLMW, JyrocnoBeHcKo ApywTBO 33 Tpubonorujy,

Kparyjesau, 1994;

. b. CtojaHosuh, M. bnarojesnh: MEXAHUYKU MPEHOCHULUMW, ®akynTeT MHXKerepCcKUxX HayKa, Kparyjesad,
2015,;

3. B. Hukonuh: MEXAHUYKA AHAJIM3A ENNIEMEHATA 3YMNYACTUX MPEHOCHWKA, MawwnHckm dakynteT y
Kparyjesuy, 1999.;

. 4. Xaptor: BUBPALIMIE Y MALLUNHCTBY, INpaheBWUHCKa Kibura, Beorpag, 1972.;

. H. TpyjoBuh: HYMEPUYKO PELLUABAHE KOHTAKTHUX MPOBJIEMA, MawuHckn dakynteT y Kparyjesuy,
2005.;

6. D. Pancoast: SolidWorks Simulation, SolidWorks Corporation, USA, 2011;

7. D. Pancoast: SolidWorks Simulation Pofessional, SolidWorks Corporation, USA, 2010;

N

[S2 I~

bpoj 4acoBa aKTMBHe HacTaBge: ‘ Teopwmjcka HacTasa: 75 MpakTMyHa HacTasa: 75

Metoae MBBOT)EH:a HacTaBe
MNpepaBarba, MHTEPAKTMBHA HAcTaBa M CAaMOCTaNIHU paj,.

OueHa 3Hama (MakcumanHm 6poj noeHa 100)
Mpe3eHTauuja n oabpaHa npojekTa: 60 noeHa, YcmeHu ucnut: 40 noeHa
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Hasue npepgmerta: CneumjanHa o3yb/bera

HactaBHMK unu HactasHuuu: UsaHosuh T. Jlosuua

CraTtyc npegmeta: M360pHM NpeaMeT CTyAMjCKOr Nporpama

Bpoj ECNB: 15

Ycnos: Hema

Uum npegmeta
[a nonasHuKe ynosHa ca:
- MpyvmeHOM PasNNUNTMX BPCTa 03ybsbetba, UXOBUM NPeAHOCTUMA U HeAOoCTaLMMa.
- MpuHuMnuma u npobnemmma y 061acTv 03ybsberba ca TEOPUjCKOT CTAaHOBULLTA.
- AHaNM30M U CUHTE30M CNpEerHyTux npoduna.
- KapaKktepucTnkama cnperHyTux KUHeMaTUYKUX Naposa.
- MoryhHoCTMMa NpaKTUYHE NpUMeHe Teopuje 03yb/betba y pellaBakby KOHKPETHUX Npobsiema.
- Moryhum npaBuuma gasber passoja cneunjasHnx npoduna o3ybsbera

Ucxop npepgmeTa
Mocne nonoxeHor npeameTa nosiasHMK he 6UTM ocnocob/beH Aa U3BPLUK:
1. MpenosHaBake NPeHOCTU PasAnuMTUX 06amnKa npoduna o3ybrberba U HUXOBE NPUMEHE.
2. KMHEemaTMyKM, aHaUTUUKM U HYMEPUUKM NPOPAYYH NpUMerbeHe BpCTe 03yb/berba 3ynyacTmx
NPEHOCHMKA.
3. O6aunkoBare HOBUX NPOdPUAA 3yNn4acTUX NPEHOCHUKA NOBOJbLUAHMX PafHUX KapaKTepUCTUKA.

CapgpiKaj npegmeta
Teopujcka Hacmasa
1. eomeTpuja cnpesara npoduna.
TpaHcdopmaLmje KoopamHaTa U bUXOoBe NpumeHe. TpaHchopmaumja KpeTarba.
PaBaHcke KpuBe. ledmMHULMja U NapameTapcKe jegHauynHe KpuBe . TaHreHTa, HopMaJia U KpMBMHA KPUBE.
CnperHyTe KpuBe. AHBesone. EBonyTa cnperHytnx ob6amka.
leHepucarbe cnperHyTux Kpueux. MpUHUMNM reHepucarba CNperHyTux obaunKa.
AHanM3a KOHTaKTa cnperHyTux npoduna.
KnHemaTnuka aHanm3a o3ybsbemsa.
. MNMpumeHa ocHoBHMX NpMHUKMNa Teopuje pa3Boja Npom3Boaa Y reHepucaty 03ybsberba 3a nocebHe HameHe.
lpakmu4yHa Hacmasa
1. MNpojeKaT ca NPaKTUYHMM M KOHKPETHUM Npobiemom.
2. Mpoy4yaBarbe Hay4YHUX PaaoBa M3 061acTM NpojeKTa.

®NOUAWN

MpenopyuyeHa nutepartypa

1. Faydor L. Litvin, and Alfonso Fuentes, Gear Geometry and Applied Theory, Cambridge University Press UK,

2004.

2. Faydor L. Litvin, Development of Gear Technology and Theory of Gearing, NASA RP-1406, Lewis Research
Center, Cleveland, Ohio, 1997.
Shigley, J., Mischke, C., Mechanical Enginering Design, Mc GRAW HILL, 2001;
Sclater, N., Chironis, N., Mechanisms and Mechanical Devices Sourcebook, Mc GRAW HILL, 2001;
Dooner D. B. and Seireg A. A,, The Kinematic Geometry of Gearing, J. Wiley, New York, 1995.
MwunTteHosuh B., OrtbaHoBuh M., MawunHckn enemenTy |l, Huw-6eorpaga, 1995.
MBaHosuh J1., UaeHTUDMKaLMja OoNTUMANHOr 061MKa TPOXoUAHOT Npoduaa 3ynua efieMeHaTa PoOTaLNOHMX
nymnu, [lokTopcKa gucepTtaumja, MawmuHckm dpakynteT y Kparyjesuy, Kparyjesau, 2007.

Noupew

bpoj yacoBa aKTMBHe HacTaBe: ‘ Teopwujcka HacTasa: 75 ‘ MpakTnyHa HacTasa: 75

MeTtoge ussohera Hacrase
MpepaBatba, MHTEPAKTMBHA HAaCTaBa M CAMOCTaIHM Pag,

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
Mpe3eHTaumja u ogbpaHa npojeKkTta: 60 noeHa
Yemenun nenut: 40 noeHa
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Hasue npegmerta: Tpubonoruja mallMHCKMX elemeHaTa

HactaBHUK nnm HactaBHuum: bnaxka XK. CrojaHosuh

Cratyc npeamerta: M360pHKM NpeameT cTyamnjcKor nporpama

Bpoj ECMNB:15

Ycnos:Hema

Uum npeameta
MpeameT je KOHUMNMPAH Ca OCHOBHMM LW/beM Aa OCNOCOBU MCTpaXkmeaye 3a TPMOBONOLWKN UCNPaABHO
KOHCTpyucame

Ucxop npeamerta
Ha ocHOBY 0BOT Kypca CTYAEHT AOKTOPCKUX CTyauja:
- Tpeba ga nosHaje M pasyme TpubosOWKe nNpouece, NPUPOAY M KAPaKTePUCTUKE KOHTAKTHUX
NnoBpLKWHA, NPMPOAY MexaHM3aMa Tpeha, Xxabarba M NoAMas3nBatsa,
- MOe caMocCTasHO Aa uaeHTuduKyje ogrosapajyhe TpubomexaHWUYKe cUCTEME, Kao HocuoLue
enemeHTapHMX GYHKLMja y NpoLLecy KOHUMNMpPaka M 061MKoBakba KOHCTPYKLM]E,
- Tpeba Aa M3BPLUM aHANU3Y OCHOBHUX TPMOOMEXAHMYKMX CUCTEMA Ca acneKkTa NpeHoca KpeTama,
cHare, HdopmauMja, Kao u npeHoca n obpaae matepujana,
- MOXe CaMOCTa/IHO Aa MJiaHWpa, NPaKTUYHO Aad peannsyje eKCNepMMEeHTe Ha CaBpPeMEHO]
TpnboMeTpUjcKoj onpeMn M aHanM3upa pes3yntaTe MCIUTMBAHba Ca acnekTa TPUOOAOLWKM
MCNPABHOI KOHCTPyUCakba.

Capgp:kaj npegmeTta

Teopujcka Hacmasa:

TpnbONOWKM aCnNeKkTM y KOHUUNUPAky KOHCTPyKUMje. TpubomexaHWykm cuctemun. Tpubonoluke
KapaKTepuctmke TpUOOMEXaHMUYKMX cuUcTeMa. TpUOOMEXaHUYKM CUCTEMM 3@ TMNPEHOC KpeTakba.
TpnbomexaHMUYKM CUCTEMM 3a MPEHOC cHare. TpubomexaHUUKM cUCTeMM 3a MpPeHoc MHopmaumja.
TpubomexaHUYKM cuCTemMM 3a MnpeHoc U obpagy martepujana. TpubonowKu acnektn dopmuparsa
KOHCTpYKUMje. CTpyKTypa TpMbomexaHUUYKMX cucTema.

lpakmu4yHa Hacmasa

MpaKTMYHa HacTaBa ce peannsyje KPO3 CaMocTasiHa TPMBOMETPUjCKa UCTPaXKMBakba Ha CaBPEMEHO]
TpubomeTtpujckoj onpemu (TpnbomeTap, mmkpockonu, Talysurf, PQ metap, CEM).

Mpenopy4yeHa nutepartypa
1. Tanacujesuh C.: Tpnb0NOLWKN NCNPABHO KOHCTpyUcarbe, MoHorpaduja, MalumHCKK GpakynTeT y
Kparyjesuy, 2004.
Stolarski T.A.: Tribology in machine design, Butterworth-Heinemann, 2000.
Stachowiak G., Batchelor A.: Engineering tribology, Butterworth Heinemann, 2005.
Bhushan B.: Introduction of tribology, John Wiley & Sons, New York, 2013.
5. Williams J.: Engineering tribologz, Cambridge University Press, 2005.

HwnN

bpojyacoBa aKTMBHe HacTage: ‘ npepasamwa: 75 ‘ MpakTMyHa HacTaea: 75

MeTtoae usBohera HacTaBe
MpeaaBakba, MHTEPAKTMBHA HACTaBa M CaMOCTa/HU paj,

OueHa 3Hara (Makcumanuum 6poj noena 100)
MpeseHTaunja n oabpaHa npojekTa: 60 NnoeHa
Ycmenun ncnut: 40 noeHa
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Hasus npegmera: Op,aGpaHa nornas/ba U3 MAWWMHCKUX e/ieMeHaTa

HacraBHUK nau HactasHuum: hophesuh 4. 3opuuya

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMB: 15

Ycnos: Hema

LUwmb npeamerta

- MayanaH:e NOHalWlakba MAalWNHCKUX AeNnoBa U enemeHata y pagHumMm U KPpUTU4HNUM YyC1I0BMMa Ca aCneKTa HBpCTOhe,
KPYTOCTU N CTaGI/InHOCTI/I,

- Yno3HaBak€ ca oniTe NO3HAaTUM Kao 1 CI'IGLI,MCbVNHMM MeTo4amMa UCTPa*KMBatba KOHKPETHOI MaLlUMHCKOT efleMeHTa
WK rpyne efiemeHara,

- Yno3HaBamwe CTyAeHaTa Ca CaBpeMEHUM TEXHOI'IOI’Mjama n3page, NnpopavyyHa N NCNnTnUBartba MalUMHCKUX efieMeHaTa
nspaheHux og KOMMNO3UTHUX MaTepujana,

- AHNM3a HanoHCKo-AedOpPMaLMOHOT CTakba efleMeHaTa npumeHoMm MeToze KoHauHux enemeHaTta (MKE).

Ucxop npeamerta
Ha Kpajy oBor Kypca cTyaeHT Tpeba Aa noceayje cnocobHocT aa:
- MpaTv 1 KPUTUYKM aHANIM3NPa HAaYYHO-UCTPAKMBAYKY IMTEPATYPY M3 ogabpaHe obiacty,
- Opabepe v npumeHun oarosapajyhu aHaIMTUYKK, HYMEPUYKM UM EKCNEPUMEHTANHM MOAEN 33 aHAN3Y HAaNOHCKO-
AedopMaLMOHOr CTaka aHAIM3NPAHOT MALLMHCKOT e/IEMEHTA,
- MNpepcTasu M UCKYTYje pe3ynTaTe UCTPaXKUBaHba,
- CamocCTano namM TMMCKM NyLe Hay4HO-UCTParKMBAUKe pagoBe.

Capprkaj npegmerta
Teopujcka Hacmasa:

1. PeKanuTynauuja 3Harba CTe4eHUX U3 061acTM MaLKNHCKUX efleMeHaTa,
FeomeTpujcKe KapaKTePUCTUKE MALLUMHCKUX enemeHaTa,
MpumeHa HOBUX (KOMNO3UTHUX) MaTepMjana 3a U3pasy MalUMHCKUX eNeMeHaTa,
Pacnogena ontepehersa Koa, pasnnumMTUX MALLMHCKUX eleMeHaTa,
Yno3HaBame Ca aHAIMTUYKUM, HYMEPUYKMM U eKCNEPUMEHTAIHUM METO4aMa UCTPaXKMBaHa MaLUMHCKUX
enemeHara,

6. AHanuM3a HanoHcKo-aAedopMaLMOHOT CTakba enemeHaTta npumeHom MKE,

7. AHanun3a KpyToCcTU U AUHAMUYKE CTaOUIHOCTM MALLMHCKUX e/1IEMEHATA,

8. Bwubpauuja un 6yKa MaLMHCKMX efleMeHaTa.
lpakmuyHa Hacmasa:

1. MpojeKaT ca NPAKTUYHMM U KOHKPETHMM Npobiemom,

ukhwnN

2. Mpoy4yaBarbe Hay4YHMX PafoBa M3 06/1acTU NPojeKTa,

3. Pag ca codTBepuMa 3a aHanM3y HanoHcKko-gedpopmaumoHor cTarba enemeHaTa (INVENTOR, FEMAP,
NeNASTRAN,...),

4. KoHcyntauuje y uspaam ceMmMHapCKor paja.

Mpenopy4yeHa nutepatypa

1. Hukonuh B.: MexaHW4YKa aHanun3a efleMeHaTa 3ynyacTux npeHocHuKa, Kparyjesau, 1999.

2. Puctusojesnh M, Mutposuh P.: Pacnogena ontepehera-3ynyactv NapoBuM U KOTP/bajHU NexKaju,
MawwuHcku dakynTtet beorpag, 2002.

3. Thophesuh 3.: KomMno3ntHe KOHCTpyKumje, DaKkynTeT UHKEHEPCKMX HayKa YHMBep3auteTa y Kparyjesuy,
2018.

4. Momuunosuh ., Mutposuh P., ATaHacoBcKa W.: KoHUeHTpaumja HanoHa 1 3amMop MaTepujana-caBpemMeHu
NPUCTYN NPOPAYyHY MAWMHCKMX e/leMeHaTa U KOHCTPYKLUMja, MawmnHcku ¢pakynteT beorpag, 2016.

bpojyacoBa aKTWUBHe HacTaBse: | MNpepaBarba: 75 | MpakTnMyHa HacTasa: 75

MeToae nssohera HacTase
MpenaBarba, MHTEPAKTMBHA HAacTaBa M CaMOCTa/IHU pajg,

OueHa 3Hama (MakcMmanHm 6poj noeHa 100)
Mpe3eHTaumja n ogbpaHa npojekTa: 60 NnoeHa
Ycmenun nenut: 40 noeHa
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Hasue npegmeta: U3abpaHa nornas/ba U3 TPAHCMOPTHUX MALLMHA

HactaBHUK nnm HactaBHuuym: HeHag A. Munopagosuh

Cratyc npeamerta: M360pHKM NpeameT cTyamnjcKor nporpama

Bpoj ECNB: 15

YcnoB: Hema

Uum npeameta
YnosHaBatkbe CTydeHaTa Ca CaBpemMeHMM 3HakbnMa U3 obnactn TPAHCNOPTHUX MaLlUUHa. CTMLI,a}-be HOBUX, BULLNX
ca3Hakba U3 06/1acTV MallMHa NPeKNAHOr N HENPEKNOHOT TPAHCNOPTA.

Ucxop npeamerta
Mocne nonoxeHor ucnuta ctyaeHTn he 6utn ocnocobsbeHn aa:
— CaMOCTa/IHO pellaBajy NpakTUYHE U Teopujcke npobaeme y 0Boj obaacTy,
—  CTEKHy cnocobHOCTUN Koje Mory Aa NPUMEHE Yy NPOLLECY UCTPaXKMBakba M Aasber pa3Boja TPaHCMOPTHUX
MaLlnHa.

Capp:kaj npeameTta
Teopujcka Hacmasa
— YBOA Yy AMHAMMKY TPAHCMOPTHUX MALLMHA NPEKUAHOT U HeNMpPeKUAHOr AejcTBa.
— AHanusa cnosbawtber ontepehetrba. YTULaj nokpeTHor ontepehera Ha AMHAMUYKO NoHawake Hocehux
CTPYKTYpa MallMHa.
—  TOroHCKM MeXaHM3MM TPAHCMOPTHMX MaLLMHa.
— MeToae npopayyHa TPaHCMOPTHUX MaLUUHa.
— MeTogae npopavyHa Hocehux CTpyKTypa.
— CneuujanHe TpaHCNOPTHE MalUUHeE.

MpakmuyHa Hacmasa
— [pojeKaT ca NPaKTUYHUM U KOHKPETHUM Npobaemom.
— MMpoy4aBarbe HayYHMX paaosa n3 obaacti npojekra.

NMpenopy4yeHa nutepaTypa

1. Mujajnosuh P., MapuHkosuh 3., JoBaHoBuh M., OuMHamMuMKa M ONTMMM3aUMja AU3anunua, MoHorpadmja,
MawwuHckun dakyntet, Huw, 2002.

2. Octpuh ., AMHaMMKA MOCHUX an3anmua, MawmnHcku dakyntet beorpag, 1998.

3. Dresig H., Holzweilig F., Dynamics of Machinery Theory and Applications, Springer, London, New York, 2010

4. Verschoof J., Cranes — Design, Practice, and Maintenance, 2nd Edition, Professional Engineering Publishing,
London, 2002

5. MacDonald J. A., Rossnagel W. E., Higgins L. R., Handbook of Rigging - Lifting, Hoisting, and Scaffolding for
Construction and Industrial Operations, McGraw-Hill, 2009

bpojyacoBa aKTuBHe HacTaBse: \ Teopwujcka HacTasa: 75 MpakTnMyHa HacTaga: 75

Metoae ussoherwa HactaBse
I'Ipe,u,aBaH:a, MHTEPAKTUBHA HAaCTaBa U CaMOCTa/IHU paa.

OueHa 3Hamwa (MakcumanHu 6poj noeHa 100)
Mpe3eHTaumja 1 ogbpaHa npojekTa: 60 NnoeHa
Ycmenn ncnut: 40 noeHa
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Hasus npegmeta: UcnutuBarbe NPeHOCHUKA CHare

HacraBHUK nau HactasHuum: CtojaHosuh K. bnaaxa

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMB: 15

YcnoB: Hema

LUwmb npeamerta
[a nonasHuke ynosHa ca:
- KOHCTpYKUMOHUM pelueruma, NPUHLMIOM pasa U HauMHOM GYHKLMOHUCaHa NojeANHUX NPEHOCHMKA
CHare,
- KuHemaTtcKkom n AMHAMMYKOM aHaIM30m ogabpaHor NPeHOCHWKa CHare,
- Onpemom u ypehajuma 3a ncnutmMBatbe NPEHOCHMKa CHare.

Ucxop npeamerta
Mocne nonoxeHor ucnmta nonasHMK he 6GUTK cnocobaH ga N3BPLUN:
- WpeHtTudukaumjy oarosapajyher npeHoCHMKa cHare,
- KMHemaTcKM 1 aHaNNTMYKM NpopadyH ogrosapajyhunx napamerapa NnpeHOCHMKaA CHare,
- dopmMuparbe MEPHOT flaHLLa 33 UCMUTMBAHE NPEHOCHWKA CHare,
- KoHcTpyucarbe npobHor cTos1a 3a UCNUTMBaHE NPEHOCHMKaA CHare.

Caap:kaj npegmeta
Teopujcka Hacmasa
- KuHemartcka aHanM3a NpeHOCHWKa cHare,
- [OuHamunyKa aHa/nM3a NPeHOCHWKa cHare,
- AHanusa npeHoca cHare W KpeTatkba (BpCTa NpeHoca, HauvH W BpCTa crnpesakba),
- Tybuum cHare 1 cTemneH KOPUCHOT AejcTBa NPEeHOCHUKA CHare,
- MpojeKkToBatbe ypehaja 3a UCNUTMBAHbE NPEHOCHMKA CHare
MpakmuyHa Hacmasa
- KnHemarcka v gMHaMmnuKa aHan3a NpeHOCHMKa,
- ®dopmuparbe MepHOr iaHLa 33 UCNIUTUBAHbE MPEHOCHMKA,
- KoHcTpyucarbe npo6bHOr CTOMA 33 UCMIMTUBAbE NPEHOCHUKA,
- MnaH v nporpam UCNUTUBAHLA,
- AHanusa pesyataTa eKcnepumMeHTaHMX UCTIUTUBAHLA

MNpenopyyeHa nutepartypa

1. Grote K.H., Antonsson E.K.: Handbook of mechanical engineering, Springer, 2009.

2. Collins J. A., Busby H., Staab G.: Mechanical design of machine elements and machines, John Wiley & Sons,
2010.

3. MottR. L.: Machine elements in mechanical design (5th edition), Pearson, 2013.

4. CrojaHosuh b., bnarojesnh M: MexaHUYKM NpeHOCHUUM, PaKyNTET UHKEHEPCKUX HayKa YHMBep3UTeTa Y
Kparyjesuy, Kparyjesau, 2015.

5. Shigley J., Mischke C.: Mechanical engineering design, Mc Graw Hill, 2001.

bpojyacoBa aKTWBHe HacTaBe: ‘ MNpepaBarba: 75 MpakTnyHa HacTaea: 75

MeTtoae MBBOTJEI'ba HacTaBe
MNpenaBarba, MHTEPAKTMBHA HAacTaBa M CaAaMOCTa/IHU paj,.

OueHa 3Hama (MakcumanHu 6poj noeHa 100)
Mpe3eHTaumja 1 ogbpaHa npojekTa: 60 NnoeHa
Ycmenn ncnut: 40 noeHa
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Hasus npegmera: AYTOMaTMBGUMja CKNagnwHunX cuctema

HactaBHUK uam HactaBHUUM: Poaosby6 C. ByjaHal,

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMB: 15

YcnoB: Hema

LUwmb npeamerta
Yno3sHaBame CTyZeHaTa ca CaBpeMeHMM peLlerbrma U3 061acTv ayTomatusanmje CKAagmWwHNX CUcTema.

Ucxop npeamera
Mocne nonoxeHor ucnuta ctyaeHTn he 6utn ocnocobsbeHn aa:
® CaMOCTa/IHO pellaBajy NpakTU4He npobieme M3 061aCTU ayTOMaTM3aLUMje CKAALULWHUX CUCTEMA,
® CTeKHy CnocobHOCTM Koje mory ga MpUMeHe M y NpoLecy UCTpaskMBakba W Aasber pasBoja CKAaauliHe
TEXHUKE.

Capprkaj npegmerta
Teopujcka Hacmasa
e  OCHOBHM NOjMOBU CKNAJMULLHE TEXHUKE
e PeranHa KOHCTpyKuMja
e PeranHe gnsanuue
e PeranHu catenntn
e [lpnjeMHO-OTNPEMHE 30He
e VYnpas/batbe, ayTomaTmsaumja paga v TOKOBM MHPopmaLMja.
lNpakmuy4yHa Hacmasa
e Peanusaumja NpojeKTHOr 334aTKa Ca NPAKTUYHMM M KOHKPETHUM npobaemom.
e [lpoy4yaBatbe Hay4YHUX pagoBa M3 061aCT CKNAAMULLIHE TEXHUKE M ayToMaTu3auuje

MpenopyuyeHa nutepatypa

FEM 10.2.02:The Design of Static Steel Pallet Racking, 2000

FEM 10.2.03: Guidelines for the safe provision of static steel racking and shelving, specifiers guidelines, 2000

FEM 10.2.04: Guidelines for safe use of static steel racking and shelving, Users guide, 2000

FEM 9.831. / FEM 10.3.01: Tolerances Deformation and Clearances in the Storage System, 2015

10.2.10 - Storage systems with rail dependent storage and retrieval equipment — Interfaces, 2012

10.2.11 Part 1 - Rail Dependent Storage and Retrieval Systems: Consideration of accidental kinetic energy action

in compliance with EN 528. Pallet Racking, 2015

7. EN 95:2007+A1 Power-operated mobile racking and shelving, carousels and storage lifts - Safety requirements

8. EN 528 Rail dependent storage and retrieval equipment — Safety requirements

9. EN 15635Steel static storage systems - Application and maintenance of storage equipment

10.Mwunocas C. l'eoprujesuh, PerasHa cknaguiwTa, PakynTeT TEXHUUKMX HayKa y Hosom Cagy, Masia BeninKa Kkbura,
Hoswn Cag, 1995.

11.HeHag MuneycHuh, YHyTpallby TPAHCNOPT M CKAaanwTa, HayyHa kieura, beorpag, 1990

oukwnNeE

bpoj yacoBa aKTMBHe HacTaBe:5 ‘ Teopwujcka HacTasa: 75 MpaKTnyHa HacTaea: 75

Metoge nssohera Hacrase
Mpenasatba, UHTEPAKTUBHA HacTaBa M CaMOCTa/HM pag.

OueHa 3Hara (MakcumanHu 6poj noeHa 100)
Mpe3eHTaumja u ogbpaHa npojekTta: 60 noeHa
Ycmenun nenut: 40 noeHa
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Hasus npegmeta: OnTumunsaumja gusajHa nponssoa

HacraBHUK nau HactasHuum: MBaHosuh T. Jlosuuya, CaHgpa Majesuh

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bbpoj ECMNB:15

Ycnos: Hema

LUusb npegmeTa

Unsb npeameTa je MHTErpaumja TpagmuMoHaAHUX METOAONOMMja AM3ajHa Ca KOHLENTUMa M TEXHMKaMa MoAepHe
Teopuje M Mpakce onTMMM3auuje. YNosHaBarbe CTygeHTa ca MeTogama WM anatMma 3a OnNTMMM3auujy y
MYANTUAMCUMNAMHAPHOM KOHTEKCTY AM3ajHa npoussoaa. MNocebaH un/b npeameTa je Aa CTYAEHT Hayuu Aa Kpeupa
oarosapajyhu matemaTuukm onuc (cumynaumoHm mogen) npobnema AmsajHa npomssoaa, Aa popmynuniue npobiem
ONTUMM3aLMje U KOPUCTU HYMEPUUKE TEXHMKE ONTUMM3aLMje U anaTe 33 padyHaPCKy NoAPLIKY Kako 61 eduKacHo
pewuno npobnem.

Ucxop npeamerta
Mocne nonoxeHor npeameTa ctyaeHT he 6uTn ocnocobsbeH Aa:

=

NaeHTndMKyje moryhHocTu 3a nobosbluakbe HOBOT AM3ajHa uau noctojeher An3ajHa npomssBoaa
dopmynuiie oarosapajyhe npobaeme onTummsaumje ansajHa npomMsBoaa

AHanunsunpa dopmynaunje onTummsaumje

MpumeHn HanpegHe MeToAe M anaTte 3a pellaBarbe Npobaema onTMMU3aumje
MpumeHn An3ajH ekcnepumeHaTa

MN3paau cyporaTHe mogene (metamogene)

Pa3yme OCHOBHe npuHUMNE 3ajegHUYKMX aNiropMTama onTMmMmnsaumje

N3abepe ogroeapajyhu anroputam ontummsaumje 3a npobaem

Pewasa npobnem kopuctehu anroputme y MATLAB, Excel, Minitab v ap. nporpammma.
10 NHTepnpeTnpa pesyntaTe onTumm3aumje 3a AOHOLWeEHe 04/yKa O An3ajHy NPon3BoAa
11. ®opmynuwe n pewasa npobaeme BULWELMU/bHE ONTUMU3ALMjE

12. dopmynuwe u pewasa npobieme MyATUANCLMNIMHAPHE ONTUMM3aLMjEe

©oNOU A WN

CapgpiKaj npegmerta
Teopujcka Hacmasa
MeTogonornja gu3sajHa Kao OKBUP KOjU MHTErpulle TeOopUjCKe KOHLENTe W3 PasVyYUTUX HayvyHUX AUCLUNAWHA.
JedvHucarbe aM3ajHa y LWIMPEeM KOHTEKCTY, Kao aKTUBHOCTM 3a pellaBarbe UHKekepcknx npobnema. OnTnummsaLmja Kao
noApLka pelasary npobnema npoueca AusajHa y paHoj ¢asn passoja npoussoga. OnTummsaumja U eBONYLUOHMU
An3ajH. MNocTaBKa onTumwusauumoHor npobnema. lpernes npuHUMna, mMeToda W anata y ONTUMM3AUMM AM3ajHa.
TpagunumoHanHe 1 HanpegHe metode onTumusaumje. [insajH ekcnepumeHTa n metamogenu. OnTMmnsaumja AMMeHsuja,
o611Ka 1 Tononorvje. BuleunsbHa U MyNTUANCUMNAMHAPHA ONTUMM3aumja. PobycHu ansajH. Taryun metoaa. Six Theta®
OV3ajH.
lpakmu4Ha Hacmasa

1. MpojeKaT ca NPaKTUYHUM U KOHKPETHUM Npobaemom onTMMU3aLmje Au3ajHa Nnponssoaa, rae he cTyaeHTU paautu

Ha dopmynucary npobnaema, Kpempary Moaena, pellaBary npobaema v aHanusu gobujeHnx pesyaTtaTa.
2. MMpoy4yaBarbe HayYHUX pajoBa U3 061acTu NpojeKTa.

MNpenopy4yeHa nutepatypa
1. Ulrich, K., Eppinger, S., Product Design and Development, McGraw-Hill/lrwin, 2003.
Arora, J.S., Introduction to Optimum Design, Elsevier Academic Press, 4th edition, 2017.
Cross, N., Design Thinking: Understanding How Designers Think and Work, New York, USA, 2011.
Martins, J., Ning, A., Hicken, J., Multidisciplinary Design Optimization, 2017.

voR W

http://www.cee.ucla.edu/doctoral-programs-structure/

bpojyacoBa aKkTUBHe HacTaBe: | Teopwujcka HacTasa: 75 MpakTnyHa Hactasa: 75

MeTtoae nssohera Hactase
MpepaBara, MHTEPAKTUBHA HACTaBa U CAMOCTAJIHU pag,

OueHa 3Haka (MakcumanHu 6poj noeHa 100)
MpeseHTaumMja n ogbpaHa npojeKkrta: 60 noeHa
Ycmenn ncnut: 40 noeHa
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http://www.cee.ucla.edu/doctoral-programs-structure/

Hasus npegmeTta: AytTomaTtusaumja KOHCTPyUCaka

HacraBHUK unm HactasHuum: Munow C. Martejuh

Cratyc npegmeta: U360pHU NnpeameT CTyAMjCKOr Nnporpama

Bpoj ECNB: 15

Ycnos: Hema

Uum npeameta
OCHOBHM LW/ nNpeameTa je YMNO3HaBakbe CTyAeHaTa Ca CaBPeMEHMM anaTtMma ayTomaTmsaumje
KOHCTpyucama Kao wrto cy iLogic, ConfigureOne, DriveWorks v ap.

Ucxop npeamerta
CTy4eHT Koju NoNnoxu oBaj npeameTt Tpeba ga cTekHe cnocobHOCT Aa CaMOCTaslHO:
—  W3Bpwwn aetasbHy aHaAM3y NpakTUYHOT Npobiema M 06aBM KOHUMNMpPake KOHCTPYKUMje;
— Ha ocHOBY KOHUMNMpPaHe KOHCTPYKUKje aa Hanpasu 6a3y 3Hara 0 UCTOj, Aa HanpaBu oarosapajyhe
MaTeMaTU4YKe MoAeNe U HEONXOA4HE aHAaIMTUYKE NpopadyHe y onwTnum bpojeBnma;
— [a nomohy caBpemeHUxX anaTa U3BPLUN ayTOMATU3aLMNjy KOHCTPYUCaHA;
— [a bypge y cTatby Aa ca Hay4yHe M NpaKTUYHe CTpaHe TecTupa gobujeHa pewera M 06aBU HUXOBY
MMnNaeMeHTaumjy.

Cagp:kaj npegmeTta
Teopujcka Hacmasa
— AHanusza npobaema KOHCTPYKUMU]E;
— MaTtemaTrMyKo mogenunpate KOHCTpYKLUUje;
—  AHaNNTUYKKN NPOPAYYHU KPUTUYHUX AE0BA KOHCTPYKLUMUjE;
— MeToge ayTtomaTmsaumje npoueca KOHCTpyncara y3 npumeHy CAX TexHONOruja;
— MeToge TecTnpara 4obujeHnx peluemsa.

lpakmuyHa Hacmasa
- TNpoyuaBarbe Hay4yHe 1 CTPyYHEe AnTepaType 3a JOroBOPEHY TEMY;
- W3papa npojekTHOr 3a4aTKa y3 NPUMEHY ayTomaTh3almje KOHCTPyUCarba;
- OG6jaB/bMBarbe NOCTUTHYTUX pe3yaTaTa y HayuHUM pafoBUMa.

NMpenopy4yeHa nutepaTypa

2. Cascini, Gaetano, ed. Computer-Aided Innovation (CAl): IFIP 20th World Computer Congress,
Proceedings of the Second Topical Session on Computer-Aided Innovation, WG 5.4/TC 5 Computer-
Aided Innovation, September 7-10, 2008, Milano, Italy. Springer, 2008.

3. Munford, Paul, and Paul Normand. Mastering Autodesk Inventor 2016 and Autodesk Inventor LT
2016: Autodesk Official Press. John Wiley & Sons, 2015.

4. Watts, Frank B. Engineering documentation control handbook. William Andrew, 2008.

5. Watts, Frank B. Engineering documentation control handbook: configuration management and
product lifecycle management. William Andrew, 2012,

6. D. Pancoast: SolidWorks Simulation Pofessional, SolidWorks Corporation, USA, 2010;

bpojyacoBa aKTMBHe HacTase ‘ Teopwujcka HacTaBa: 75 ‘ MpaKTnyHa HacTasa: 75

MeToae M3BOP)€H:a HacCTaBe

MpepaBakba, MHTEPAKTMBHA HAacTaBa M CaMOCTa/IHM Pag,

OueHa 3Haka (MakcumanHu 6poj noeHa 100)
Mpe3eHTaumja n ogbpaHa npojekTa: 60 noeHa,
Ycmenun ncnut: 40 noeHa

HaumH npoBepe 3Harba MOry 6MTU PasnnMuUTK : (MUCMEHU UCMIUTU, YCMEHWN UCMT, NPe3eHTauuja NpojekKTa,
CEMUHAPU UTA......

*MaKcumanHa ayxHa 1 ctpanuua A4 popmarta
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HayuyHo togpy4je: BUOUHMEHEPUHI

Hasus npegmerta: Komnjytepcka gMHamuka ¢paymaa-2

HacraBHUK nnu HactasHuuu: dunmnosuh [l. HeHapg,

Cratyc npeamerta: M360pHM NpegmeT CTyAMjcKor nporpama

bpoj ECNB: 15

YcnoB: OgcnylwaHa mexaHuKa aynaa

LUum npegmerta

L/ npeameTta je yno3HaBake KaHAMAATA Ca HAaNpeAHUM TeXHMKaMa KOMNjyTepcke AnHamunke dbayuaa, 6asmpaHe
Ha pelwaBary npobnema M3 Npakce MPUMEHOM Pa3IMUUTUX TEXHUKA (MeLoBUTa, MEHANTU U EKCNIMLMUTHA
dopmynaumja pewaBarba Nosba Gaynaa, MeTos KOHAYHUX eNemeHaTa, MeTo, KOHauYHWX pasnunKa, Taylor-Galerkinov
MeToZ, 3a HecTauuoHapHo cTpyjatbe ¢dnynaa, UPWIND TexHuKa, TAYLOR-GALERKIN meToga), Kao U npumeHom
CNperHyTor pellaBatba MHTEPaKUuje conna-dayma,

Ucxop npeagmera

HakoH caBnagaHor nporpama, KaHampati he 6utn obyyeHM ga nNpuMeHe HanpegHe TEeXHUKE KOomMjyTepcke
AvHamuke dnyuaa. KaHanaaT Tpeba ga byae ocnocobsbeH ga MOXKe CaMOoCTasHO [Aa MOZEsiMpa M aHaausupa
pesynTtaTe jegHoOr peasHor npobaema 13 npakce.

CapgpiKaj npegmerta

Teopujcka Hacmasa

OcHoBHM nojmosu y CFD. Hymepuuko peluaBarbe npobaema cTuwbmeor cTpyjarba. HanpeagHe UPWIND TexHuke y
BMLWEANMEH3NOHOM NpocTopy. HanpegHe TexHWKe CNPErHyTor pelasama MHTepakunje conna-dpayna. HanpegHe
ALE dopmynaumje. CnperHyti npobaemu ctpyjarba paymaa ca npeHocom mace U Tonnote. Hymepuyko pellaBarbe
npobaema rpaHuYHUX cnojesa. MNapanenmsaymja Koaa.

MpakmuyHa Hacmasa
Mogenupatbe jeaHOr CNOKEeHOr MoZeNa U U3paja CEMUHAPCKOT pasa y o611Ky n3BeLuTaja.

MpenopyuyeHa nutepatypa

[1] Hoffman, K. A., and S. T. Chang, 1993. Computational Fluid Mechanics for Engineers. Engineering Education
System

[2] Anderson, J. D., Jr., 1995. Computational Fluid Dynamics. McGraw Hill.

[3] Filipovic N., Numerical Analysis of Coupled Problem: Deformable Body and Fluid Flow, Ph.D. Thesis, Faculty of
Mechanical Engineering, Kragujevac, Serbia and Montenegro, October, 1999.

[4] Kojic M, Filipovic N, Slavkovic R, Zivkovic M, Grujovic N, PAK-F, Finite Element Program for Fluid Flow and Mass
and Heat Transfer, Univ. Kragujevac, Serbia, 2006.

bpojyacoBa aKTWUBHe HacTaBse: ‘ Teopwujcka HacTasa: 75 ‘ MpaKkTn4Ha Hactasa: 75

MeTtope ussohera HacTase

TeopwujcKa HacTaBa ce M3BOAM Y3 Kopuwhere MynTUMeAWjaNHUX CafpiKaja U MHTEPAKTUBHUX COPTBEPCKMX anaTa.
MpaKTUYHa HacTaBa ce U3BOAM HA padyHapy. Kopucte ce cMMynaLMOHU NPUMEpPU U peanaH Npumep 3aCHOBAH Ha
nabopatopujckom mozeny.

OueHa 3Haka (MakcumanHu 6poj noeHa 100)
NcnuT ce nonaxe npegajom M npeseHTaunjom cemumHapckor paga. CemMmHapcku pag goHocu go 60 6ogosa, a
HEerosa nNpe3eHTaLMja Koja UHTerpuLIe M yCMEHW Aeo ncnuta goHocu o 40 6oaos.a.
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Has3us npeamerta: BHOHHXEHEPHHT 1

HactaBHHK UK HacTaBHHUHW: @ununosuh 1. Henaa, UcannoBuh M. Benudop

Craryc npegmerta: T: U3bophu, |1l cemecTap

bpoj ECIB: 15

YcnoB: OacnywaHa KnacMyHa MexXaHWKa, MexaHuka dbayraa, Komnjytepcka AMHamuka dayuaa

Uwmw npeamera:
Llwb npegmeTa je yno3HaBake KaHAWAATA CAd OCHOBAMA DUOMHKEHEPHHTA.

Hcxon npeamera
Mo3HaBawe ocHOBA dHouHKemwepHHra. CTeyeHa 3Hatba 33 CaMOCTa/IHY M3paAy CNOKEHOr peanHor 3ajaTka M3
0bn1acTu broMHKEewepHHTa.

Canpxaj npeamerta

Teopujcka Hacwiasa

OCHOBHM NOjMOBH y OHOMHXKEHEPUHTY. KapakTepucTWke CTpyjatba KpBH. KapAuOBAaCKynapHH CHUCTEMH.
PecnupatopHu cuctemu. bvomexaHuuke KapakTepucTMke TkvBa. Muwnhu. buomexaHUKA XpCKaBHLE.
buomexanuka kuumeHor ctyda. OCHOBHM €KCMEpPUMEHTaNHW [H3ajH Yy OHouHXKewepuHry. H3paga
dromeauumHckux ypehaja.

[Mpakwiuuna Hacwasa

M3pana jeaHOr eKCNEPUMEHTATHOT H3ajHa 3@ MPUMEP M3 DUOMHKEHEPHUHTA U M3paLa CEMHUHAPCKOT paja y
001Ky H3BewWTaja.

lNpenopyyeHa nutepaTtypa

[6] ®unnnosuh H., OcHoBH OuouHKewepHHra, DakyaTeT UHXEwEPCKUX Hayka, Kparyjesau, 2012. ISBN
978-86-86685-66-7.

[7] M. Kojic, N. Filipovic, B. Stojanovic, N. Kojic, Computer Modeling in Bioengineering — Theoretical
Background, Examples and Software, ). Wiley, 2008.

[8] Filipovic N, Rosic M, Tanaskovic I, Milosevic Z, Nikolic D, Zdravkovic N, Peulic A. Fotiadis D, Parodi
O, ARTreat project: Three-dimensional Numerical Simulation of Plaque Formation and
Development in the Arteries, IEEE Trans Inf Technol Biomed. PMID: 21937352 (2011)

bpoj yacosa akTtHBHe HacTase: 10 | Teopujcka HacTaBa: 5 | MpakTHuHa HacTaBa: 5

MeTtoae usBohewa HacTaBe
Teopwujcka HacTaBa ce M3BOAM Npeko Buaeo duma, mpexe pauyHapa, y3 nomoh tabne. lNpakTHuHa HacTaBace
0/1B1ja y NabopaTtopHju 32 BUOMHKEHEPHUHT M HA PaYYHAPHMa.

OueHa 3Hawa (MakcHManHu dpoj noena 100)
HMcnut ce nonaxe npeaajom v npeseHtaumjom npojexta. [lo 60 bogosa HOCK NpojexaTt, a Bherosa nNpesexHTaumja
KOja MHTETpUILE U YCMEHHW A€0 McnuTa Hocu Ao 40 dogosa
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http://www.ncbi.nlm.nih.gov/pubmed?term=%22Filipovic%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rosic%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tanaskovic%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Milosevic%20Z%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nikolic%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zdravkovic%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Peulic%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Parodi%20O%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Parodi%20O%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21937352

Hasus npegmeta: UHTErputTeT GUOUHKEHEPCKUX CTPYKTYPA

HacrtaBHUK nau HactasHuum: Josnuuh P. FlopaaHa

Cratyc npegmeTta: M360pHKN NpeaMeT CTyamnjCKOr Nporpama

Bpoj ECMB: 15

YcnoB: bronHxerepuHr 1

LUwmb npeamerta

[a 6y ce Ha ageKBaTaH HaYMH U3BPLLMAO MOAENNpatbe BUOMHKEHEPCKUX CTPYKTYPa Kao LUTO CYy: KapAMo-BacKynapHU
ypehaju, opTonenckn ¢ukcatopu sioma, 3rnobHe npoTese, OpaiHU U MaKcModauMjaHU UMMNAHTU U dUKcaTopX,
HEoONXxo4HOo je NPeTxoAHOo Nno3HaBakbe GpeHoMEeHa Be3aHWX 3a Pa3Boj 3amopa U loma. PeHoMeH 3amopa M akymynauuja
owTehera NOCebHO je MpUCyTaH y BUOMEXaHUYKMM CUCTEMMMA FAe Ce MojaB/byje LUKANYHO MOHaB/bake npoLeca
ontepehema.

v npegmeTa je fa ocnocobu noiasHUKe Kypca Aa NPUMEHOM OCHOBHUX MPUHLMMNG MEXaHUKe JIOMa U 3amopa U3BpLLIK
NPOLLEHY MHTErpUTETA Y CTPYKTYPHOj-HYMEPUYKO]j aHA/IM3UN CUCTEMA Y Kojuma durypuwly Gruomatepujani.

Ucxop npeamerta

CaBflagaBatbeM OBOT Kypca NonasHuK he 6UTU KOMNeTEHTaH 3a CTPYKTYPHO MPOjeKToBakbe, 3aCHOBAHO Ha HYMEPUYKUM
MeToZaMa, Kao M NPOLEHY OTNOPHOCTM HA 3aMOP U JIOM C/IOKEHUX cUCTeMa M3 06/1acTU BUOMEMULMHCKOT UHXKEHEPCTBA.
MNocebHa naxha buhe nocseheHa ocnocobsbaBakby y NpoueHUM akymynauuje owTeherwa, NojaBe MHULUMjanu3auuje
NPC/VHE, HEHOM LUMPEHY W NOjaBU HEKOHTPOIMCAHOr pacTa Koja AoBoau A0 GYHKLMOHANHOr OTKasa aHaau3upaHe

CTPYKTYpe.

CapgpiKaj npegmerta

Teopujcka Hacmasa:

I) Knacudwukaumja 6uomatepwujana: MMpupoaHu (TBPAO-MMHEPANM30BaHa TKMBA, MEKa TKWUBA), BELUTAYKU-
6MOKOMMNATUOUAHN MaTepujanu (maTepujanun Koju namTe 06/MK, BELWTAYKa KOCT, BELUTAYKe TETUBE, BEWTAYKa KOXa);
BrokomnatMbuNHOCT N BUOPYHKLMOHANHOCT: KapAno-BackynapHux ypehaja, optoneackmx dbukcatopa noma, 3rnobHmx
npoTesa, OpasHUX U MakcnodaumjanHUX umnaaHTa u pukcatopa; ASTM 1 ISO ctaHgapav 3a ogpehrBatbe KapaTepucTuka
yBpcTohe, 3amopa u N10Ma;

Il) MaKkpomexaHWuYKe KapaTepucTMKe a) MaTtepujanHu mogenm buomatepumjana: JIMHeapHO-eN1acTUYHM, TPAHCBEP3a/HO-
M30TPOMNHU; €enacTo- MAACTUYHU 33 W30TPONHEe maTepujane; enacto-nNacTUYHM 3a TPaHCBEP3aNHO-aHU3OTPOMHe
MmaTepujane; BUCKO-eNacTUYaH; cynep-enacTMyHn maTtepujasiHu MoAen U cynep-TEPMUYKM MoAen 3a matepujane Koju
namte 06suK; 6) MNpernes GbeHOMEHONOLWKN 3aCHOBAHUX KpUTEPUjyMa OTKasa; Knacudukaumnja Kputepujyma oTKasa;
Kputepmjymmn oTkasa KpTux matepwujana; KpuTepujymn OTKasa OaKTUAHWUX MaTepujana; Ob6jeaurbeHu KpuTepujymu
0TKa3a; [ledmHucare nHaekca otkasa Fl (failure index). 1) OcHOBHM NapameTpu mexaHuKe fioma; HanoHcKa aHanusa y
OKO/IMHU Bpxa npcauHe; PakTop MHTeH3uTeTa HamnoHa (SIF); Besa usamehy K-daktopa u rnobanHux matepujanHux
cBojcTaBa; Jedunucare K-daktopa npeko J-uHterpana; JeduHucarbe npara *KMaaBoCcT U }KUAABOCTU 0Ma; ) Teopwja
3amopa; HanoHcKkn 3acHoBaHa ¢popmynaumja 3amopa S-N Kpusa; Akymynauuvja owTteherwa ycnes 3amopa; gMHaMUUKa
n3apK/buBoCT; JedunHncarme MHMUMjanHe ayKuHe npcanHe; NpoueHa TonepaHumje CTPYKType Ha 3amopHo onTepeherse;
Cumynaumja pacta npcaMHe NPUMEHOM KpUTepUjyma 3amopa, BULLle-ocHN 3amop; [edburHucare cTteneHa CUrypHocTu Ha
3amop FSF (fatigue safety factor).

) Ctyamnje cayyaja-Npumepu HymepuyKe aHann3e Ha 3amMop U JIOM BUOUHKEHEPCKUX CTPYKTYpa: a) CTPYKTYpHa
aHa/N3a Kapamo-BacKyapHUX U eHA0-BacKynapHuX ypehaja; MpenopyKe y reomeTpujckoj KoHurypaumju npu amsajHy
CTeHTOBa; 6) CTPYKTypHa aHa/M3a Ha 3aMop M akymynaumjy owteherba CTeHTOBa; L) MpoLueHa nHTerputeTa TBpLO-
MWHEpPaNM30BaHOr TKMBA Ha IOM NPUMEHOM BELUTAUYKe UHTeNureHumje; a) Npumepn Hymepuuke aHanuse uspcrohe n
NPOLEHE MHTErpUTETa MMMNIAHTA (BELUTAYKO KOIEHO, BELITAYKM KYK); €) CTPYKTYpHa aHaM3a Ha 3aMop U JIom
durKcaTopa Ioma TBPAO-MUHEPANM30BaHMX TKMBA (N104NLE, eKCTEPHU GUKCATOPU, MHTPaMeaYNapHU KAMHOBH); ¢)
OpasnHu 1 makcmodaLmjaHM UMNAAHTU- CTPYKTYPHa aHanusa uspctohe;

lpakmuy4yHa Hacmasa:N3Boaun ce y payyHapCKoj YYMOHULM 1 NoApa3ymeBa U3pany MNpojeKTHOr 3a4aTKa

Mpenopy4yeHa nutepartypa

1. H. ®dununosuh, OcHOBM BUOUHKeHepMHTa, MawuHckn pakynTeT, YHuBep3uTeT y Kparyjesuy, 2012

2. L.A. Pruitt, A.M. Chakravartula, Mechanics of Biomaterials Fundamental Principles for Implant Design,
Cambridge University Press, 2011;

3. Jovidi¢ G., Zivkovié M., Vulovié S., Prorac¢unska mehanika loma i zamora, Masinski fakultet Univerziteta u
Kragujevcu, 2011;

4. Suresh S; Fatigue of Materials, Cambridge Univ. Press,2nd ed.,2010;

5. C. Bonsignore, Open Stent Design, Nitinol Devices & Components, Inc., 2011

6. Yaconucu: 1.) Computer Methods and Programs in Biomedicine; 2.) Medical & Biological Engineering &
Computing; 3.) Journal of Medical Devices;

7. Codrepcka ynytcrtea: PAK, ANSYS, MaTtnab

bpojyacoBa aKkTMBHE HacTaBe Teopwujcka HacTasa: 75 | MpakTnMyHa HacTasa: 75

MeTope M3BOT)EI'ba HacTaBe
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I'Ipe,a,aBaH:a, WHTEPAKTUBHA HAaCTaBa U CaMOCTa/IHU pag.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
Mpe3eHTaumja n oabpaHa cemmHapcKor paga: 60 noeHa
Yemenun nenut: 40 noeHa.
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Hasus npegmeta: FeomeTpujcko mogenupamwe

HacraBHUK unm HactaBHuum: fleseyuh b. FopaH, MNetposuh Casuh P. Cy3aHa

CraTyc npeamerta: M36opHM NnpegmeT CTyAMjCKOr Nporpama

Bpoj ECNB: 15

Ycnos: Hema

LUwsb npeamerta

OBnap,aBaH:e HanpegHm TeXxHUMKamMma Mmogennpara I/IH,CI,yCTpVIjCKVIX n MmegnunHCKMUX npomnssoada, CTPYKTypa v npoueca.
M3yyaBajy ce meToaonorvje u npuctynu naeHtTuduKaumje KOPUCHUYKMX noTpeba, KonabopaTUBHOI MHXKEHEPCTBA,
NpOojeKkToBakba 3a NPOM3BOAHY, U3paAe NPOTOTUNOBA U CTPYKTYpPa, CMMynaumje npoleca, aAroputMmun onTMummsaumje um
TexHonornje MHpopmaunoHe NoApLLKe.

Ucxop npegmera

CTypeHTM ce pfgeTa/bHO YNO3HAjy Ca CaBpeMeHMM TPeHZOBMMA W KOHUEeNnTMMa moAenunparma MHAYCTPUCKUX WU
MeaMUMHCKMX NPpOou3BOAa, CTPYKTYpa M npoueca. 3Hahe ga npumerbyjy oarosapajyhy metogonorujy u npuctyne y
pellaBakby UCTPAXKMBAYKO-Pa3BOjHUX Npobnema. buhe ocnocobsbeHn Aa KopucTe M pasBujajy copTBepCKa pellera y
obnactm moaennparba U ynpas/barba 3HakbeM O Npon3sognma, CTPYKTypama U npouecnma, aaroputme OI'ITVIMMSaLI,VIje,
TEXHUKE MHBEP3HOI WHXEeHEepcTBa U reomMeTpujckor mogenuparsa. 3Hahe Aa Kpeupajy v npumerbyjy AurntanHe
NPOTOTUMNOBE N MOAe/e NpoLeca, Kao 1 Aa BpLue HUXOBY Aasby COPTBEPCKY HAATPaAbY.

Capgpikaj npegmerta

Teopujcka Hacmasa

Mpouecn pa3Boja Nnpou3BoAa, CTPYKTypa M npoueca. MaeHTMdMKauMja KOPUCHUYKMX noTpeba u dyHKUMOHaNHA aHanusa.
KoHuenTyanHo npojektoBarbe. ApxuTekTypa npoussoga u npoueca. CAD/CAM u PLM  cuctemu. lpojektoBarbe 3a
npoussoaky. M3paga gurutanHux npototvnosa. Mogenn 6a3mpaHu Ha 3Hamy. eomeTpujcko mogenuparbe. Mospim.
MapameTtpusauuja. MprmeHa meToaa NMHBEP3HOT UHXKEHEPCTBA Y NPOjeKTOBaky NPOM3BoAa, CTPYKTYypa 1 npoueca. JUCKpeTHH
06nmum. CermeHTauumja. Pernctpaumja. AroputMmu 3a npoLecMpatse CMKa U padyHapcKy BU3Kjy. TEXHONOLWKM MoAenun nspaae
CNOXeHUx nospluinMHa. MeTpuka npoussoga v npoueca. Bepudukauuja. TaTeHTU U MHTeneKTyanHa cBOjuHa. EkoHomuja
pasBoja 1 yHanpehera nponssoaa 1 npoteca.

lpakmu4Ha Hacmasa

MpumeHa HanpegHWX TexHMKa 3[ reomeTpujckor mogenuparba. Aurntannsaumja obnmka. Myntu-moganHa perucrpaumja.
MpumeHa anroputama 3a npouecuparbe CAMKa U padyHapcKy Bu3Mjy. AHanu3a anroputama uspage CNOoXeHUX NoBpLUMHa.
MpumeHa obnaka Tayaka (OUCKPeTHUX mogena) 3a ONTUMM3aUMjy NyTakbe anata. HanpegHa napameTpusaumja mogena.
MHTepHeT TexHoNormje 3a pa3soj n yHanpehere nponssoaa v npoueca.

MNpenopy4yeHa nutepatypa

1.M. Sonka, V. Hlavac, R. Boyle: “Image Processing, Analysis, and Machine Vision”, CL Engineering, 2014.

2.A. A. Goshtasby: “Image Registration: Principles, Tools and Methods” Springer; 2012.

3.Y.J. Zhang: “Geometric Modeling and Mesh Generation from Scanned Images”, Chapman and Hall/CRC, Oakville, Canada,
2016.

4.Ghosh P.K., Deguchi K.: ,,Mathematics of Shape Description”, Wiley, Singapore, 2008.

5.J. Cai, F. Lin, H. S. Seah: “Graphical Simulation of Deformable Models”, Springer International Publishing AG, Cham,
Switzerland, 2017.

6.Max K. Agoston: “Computer Graphics and Geometric Modeling”, Springer-Verlag London Limited 2005.

7.S. Li, J. M. R. S. Tavares: “Shape Analysis in Medical Image Analysis”, Springer, 2014.

8.M. Reuter, C. Wachinger, H. Lombaert (Eds.): “Spectral and Shape Analysis in Medical Imaging”, Springer International
Publishing AG, 2016.

9.M. Armendia, M. Ghassempouri, E. Ozturk, Flavien Peysson (Eds.): “Twin-Control: A Digital Twin Approach to Improve
Machine Tools Lifecycle”, Springer Nature Switzerland AG, Cham, Switzerland, 2019.

10.  J. Soldatos, O. Lazaro, F. Cavadini (Eds.): “The Digital Shopfloor: Industrial Automation in the Industry 4.0 Era:
Performance Analysis and Applications”, River Publishers, Gistrup, Denmark, 2019.

bpoj yacoBa aKTuBHe HacTaBe: | Teopwujcka HacTaBa: 75 MpaKTnyHa HacTaea: 75

Metoae nssoherwa Hactase
Teopwujcka HacTaBa ce U3BOAM Y3 Kopulhere MynTUMEeLMjaIHUX CafprKaja U MHTEPaKTUBHUX COPTBEPCKUX anaTa. [paKkTUYHa
HacTaBa ce n3soau y nabopatopuju 3a metponornjy 1 OMP, a cumynaumje Ha padyHapy.

OueHa 3Hakba (MakcumanHu 6poj noeHa 100)
McnuT ce nonake npeaajom M npeseHTauuMjom npojekta. KBaauteT npojekta goHocu ao 60 6oaoBa, a Hherosa npeseHTaumja
KOja MHTerpuLle u yCMeHM Aeo ucnuta goHocu ao 40 6oaosa
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Hasus npegmerta: [LOKTOpPCKa gucepTaumja (Teopujcke ocHoBe)

HactaBHUK uaun HactasHUum: MeHTOp caBeTHUK

Cratyc npegmeTta: O6aBesHu, IV cemectap

Bpoj ECMB: 20

Ycnos:

LUwmb npeamerta
[oKTopcKa ancepTaumnja mopa umaTtm gedvHncaH npegmeT HayvyHe pacnpase. 3aTo je y ¢asu npunpeme HEONXOAHO
ypaguTu TemMesbaH npernes y HaydHoj o6nactu Koja oapehyje npegmeT 40OKTOPCKe gucepTauuje.

Ucxop npeamerta

Mpenopyka je Aa kBanAuTeT npernesa y obnactm 6yae sepudmkoBaH nybanMKoBarbem nperanegHor paga. Ha

OCHOBY nNpernega y obnactu tpeba ga byae yoyeH unsmb, 0o4HOCHO, MOTyhHOCTM 33 OpUTMHaNHE AONPUHOCE
OOKTOPCKe AucepTaumje, Koje Tpeba aHaIMTUYKM, CUMYIALMOHO U eKCNepMMeHTaNHO BepudurKoBaTHh (a aa

/M CBe 0f, TOra, 3aBMCK 0, KapaKkTepa O4eKMBAHWUX AonpuHoca). KaHgmaat Tpeba ga ycBoju npuctyn 3a nopehere
NPeTXOAHUX peLlerba M KOHLenaTa, M OHWX Koja he 6UTK UCXoZ AOKTOpCKe ancepTaumje. deduHucare/yTephuBatrse
npeameTa Hay4dHe pacnpase y 6yayhoj ancepTaumjm je BaxkaH UCXOZ KOju Ce OYEKYje.

Caap:kaj npegmeta
dopmupa ce nojeMHAYHO y CKNaAdy ca notpebama M3page KOHKpeTHe LOKTOPCKe gucepTaumje U AMKTUPaH je
aKTyenHoCTMMa Y n3abpaHoj Hay4yHoj obnactu. CTy4eHT NpoyyaBa peneBaHTHy MTepaTtypy.

MpenopyuyeHa nutepartypa
1. PeneBaHTHa Hay4yHa AUTepaTypa: 4aconucu, moHorpaduje, AUKTOPCKE AucepTauuje, UTa,.

bpoj yacoBa aKTMBHe HacTase ‘ Teopwujcka HacTaga: ‘ MpakTnyHa Hactasa: 300

Metoge nssohera Hacrase

MeHTOop-caBeTHMK cacTaB/ba N/aH pafZa M AOCTaB/ba ra cTygeHTty. CTyaeHT je obaBesaH npoyuu nuTepaTtypy
npeasoXKeHy o4, CTpaHe MEeHTOPa-CaBeTHMKA. Kpo3 HayyHO WCTPa)KMBauKM pag, NpoyyaBatbem AUTepaType,
yTBphuBatbem cTarba y 06/1acTv, Y MHTEPAKUMjU CTYAEHT — MEHTOP-CaBeTHUK AeduHULIE ce NpeameT HaydyHe
pacnpaBe byayhe AOKTOpCKe ancepTaumje. Y OKBUPY HayuyHOT UCTPaXKMBAYKOT paja CTyAeHT 06aB/ba KOHCyNTaumje
Ca MEHTOPOM CaBETHWKOM, a No NOTPebM 1 ca APYrMM HacTaBHMLMMA Koju ce 6aBe NpobaemaTMKOM U3 aKTyesHe
obnactu. CTyseHT no notpebu Bpwn 1 oapeheHa mepera, UCNUTUBAHA, Bpojatba, aHKeTe M Apyra UCTPaXKMBakba,
CTAaTUCTUYKY 06pajsy NoAaTaKa, ako 3a TO NOCTOjU UCTPAXKMBAYKM MHTEPEC ¥ 0BOj Gasu U3Paan UCTPaXKMBatba.

OueHa 3Haka (MakcumanHu 6poj noeHa 100)
CemuHapckum pag 80 noeHa, 3aspwHU 20 noeHa.

HayuHu npogepe 3HAHA Mo2y bumu pasaudyuMuU: NUCMeHU Ucrum, YyCMeHU ucnum, npe3eHmayuje npojekma,
cemMuHapu, umo.
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Hasus npegmerta: [LOKTOpCKa gucepTtaumja (HayuyHO-UCTPAXKUBAUKKU pag)

HactaBHUK uaun HactasHUum: MeHTOp AOKTOPCKe p,ucepTau,Mje

Cratyc npegmerta: O6asesHu, V cemectap

Bpoj ECMB: 20

Ycnos:

LUwmb npeamerta

MprMmeHa OCHOBHUX, TEOPUJCKO METOAO/IOLIKUX, HAYYHO-CTPYYHUX U CTPYYHO-ANIMKATUBHUX 3Haba U MeToda Ha
pellaBakby KOHKpPETHMX Npobaema y OKBUPY NpeameTa HayyHe pacnpase AOKTOPCKe AucepTauuje. Y oKBMpy oBor
Oena [OKTOpPCKe aucepTaumje cTyZeHT u3yyaBa npobnem, HeroBy CTPYKTYPY M C/OMKEHOCT M Ha OCHOBY
CNpoBeAEeHNX aHAM3a U3BOAM 3aK/bydKe 0 Moryhnm HauMHMMa HEroBor pelwasaka. [poyyaBajyhu autepatypy
CTYZLEHT Ce yNO3Haje ca MeToAama Koje Cy HamereHe 3a KpeaTMBHO pellaBakbe HOBUX 3a4aTaka U UHXeHepCcKom
MPaKCoOM Yy HWUXOBOM pellaBamy. LM/b akKTUBHOCTM CTyAeHaTa Yy OKBMPY OBOr Aefla UCTpaXKuBama orneja ce y
CTULL Ay HEONXOO4HMX MCKYCTaBa KPO3 peluaBarba KOMMNEKCHWX npobnema W 3ajataka M npenosHaBakbe
MoryhHOCTM 3a NPUMEHY NPETXOAHO CTEYEHUX 3HAHbA Y MPaKCHU.

Ucxop npepgmera

OcnocobsbaBatbe cTyaeHaTa 4a CaMOCTa/IHO MPUMEHLYjy NPETXOAHO CTeYeHa 3Hakba U3 PasIMUYUTUX Nogpyyja Koje
Cy NPEeTXo4HO N3yYaBaaun, pasan carnegasarba CTPYKType 3a4aTor Nnpobiema u HeroBoj CUCTEMCKOj aHaIN3N Y Linby
nsBohera 3ak/byyaka o moryhmum npaBuMMa HErOBOr pellaBatba. Kpo3 camocTanHo Kopuwhere nutepartype,
CTYAEHTM NPOoLNPYjy 3Hakba U3 M3abpaHor Noapyyja M NpoyyYaBakby PasAUYMTUX METO4a M PafoBa Koju ce ogHoce
Ha CAMYHY npobnemaTuky. Ha Taj HauuH, KOA CTyAeHaTa ce pa3BMja CNOCOOHOCT Aa CNPOBOAE aHanmse U
NaeHTUPUKYjy npobneme y okBupy gate Teme. NMPakTMYHOM NPUMEHOM CTEYEHMX 3HAHbA M3 Pas3INYMX 061acTU Koy,
CTyAeHaTa ce pas3Buja cnocobHOCT ga carnenajy MecTo M ynory UHMKerbepa y nsabpaHom nogpydjy, notpeby 3a
capagHOM Ca APYTMM CTPYKaMa U TUMCKUM PagoM.

CapgpiKaj npegmerta

dopmunpa ce nojeanHavyHO Yy cKkaaay ca noTpebama M3page KOHKPETHE [AOKTOPCKe AucepTauumje, Herosoj
cnoxkeHowhy m cTpyktypom. CTyaeHT npoy4daBa CTPy4YHy AnTepaTypy, AOKTOPCKE AuUcepTauuje cTygeHaTta Koju ce
6aBe C/IMYHOM TEMATMKOM, BPLUN aHAIM3E Y LUW/bY M3HAAXKeHa pellerba KOHKPETHOr 3a4aTKa Koju

je aeduHMCcaH 3a4aTKOM AOKTOPCKe Ancepraumje.

MpenopyuyeHa nutepaTtypa
1. PeneBaHTHa Hay4yHa AanTepaTypa: Yaconucu, MoHorpaduje, AUKTOPCKe gucepTaumje, UTA.

bpoj 4acoBa aKTMBHe HacTaBe ‘ Teopwujcka HacTaBa: ‘ MpakTnyHa HacTasa: 300

MeToae nssohera HacTase

MeHTop AOKTOPCKe AncepTalmje cacTas/ba 3afaTak paja W AOCTaB/ba ra cTyaeHTy. CTyaeHT je obasesaH aa
aucepTtaumnjy M3paam y OKBMPY 3adaTte Teme Koja je aedMHUCaHa 3a4aTKOM AOKTOPCKe aucepTtauumje, Kopuctehu
nuTepaTypy NpeasioKeHy of, cTpaHe MeHTopa. TOKOM M3paje AOKTOPCKE AucepTaumje, MEHTOP MOXKe [aBaTtH
JoAaTHa ynyTcTBa CTyAeHTy, ynyhusatu Ha ogpeheHy nutepaTypy M A0AATHO ra yCMepaBaTW y Uu/by u3page
KBa/IUTETHE AOKTOPCKE AncepTaumje. Y oKBUpPY CTYANjCKOT UCTPAXKMBAYKOr paja CTyAeHTobaB/ba KOHCyATaLMje ca
MEHTOPOM, 3 No NOTPebu 1 ca APYrMM HaCTaBHULMMA Koju ce HaBe NpobnemaTMkom M3 061acTn Teme caMor paja.
Y oKkBMpY 3agaTe Teme, CTYAEHT Mo NoTpebu Bpwn 1 ogpeheHa meperba, UCMUTUBAHbA, Bpojarba, aHKeTe U Apyra
UCTpaXKMBatba, CTAaTUCTMUKY 06pafy NojaTaKa, ako je To A0NPUHOCKU U3Paan AOKTOPCKe gucepTauuje.

OueHa 3Hakwa (MakcumanHu 6poj noeHa 100)
CemuHapckm pag 80 noeHa, 3aBpwHu 20 noeHa.

HauuHu npoeepe 3HaHa Mmoay bumu pazauvumu: nuUcCMeHU Ucrnum, yCMeHU ucnum, rnpeseHmauuje npojekma,
cemuHapu, umo.
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Hasus npegmerta: [LOKTOpPCKa gucepTtaumja (HayuyHO-UCTPaXKMBaUM pag)

HactaBHUK uaun HactasHUum: MeHTOp AOKTOPCKe p,ucepTau,Mje

Cratyc npegmeTta: O6aBesHu, VI cemecrap

Bpoj ECMB: 20

Ycnos:

LUwmb npeamerta

HactaBak Hay4YHO UCTPAXKMBAYKOT paZa U3 NPeTxoaHor cemecTpa. [pymeHa OCHOBHUX, TEOPUjCKO- METOA0N0LLKMX,
HAY4YHO-CTPYYHUX WU CTPYYHO-aN/IMKAaTUBHUX 3Hatba U METOZa Ha pellaBatby KOHKPeTHUX npobnema y oKBupy
npeameTa HaydHe pacnpase. Y OKBMPY OBOT gefla AOKTOPCKe AucepTauuje CTyAeHT ulydasa npobnem, werosy
CTPYKTYPY W C/IOXKEHOCT M Ha OCHOBY CNPOBeAEeHUX aHan3a U3BOAN 3aK/byyKe O

moryhmMm HauMHMMA HeroBor pelwaBatkba. Mpoyyasajyhu nutepatypy CTyAeHT ce ynosHaje ca metofdama Koje cy
HamerbeHe 33 KpeaTMBHO pellaBarbe HOBMX 334aTaka U UHXEeHEePCKOM MPaKCoOM y HUXOBOM pelwaBamy. Lumb
aKTMBHOCTW CTyAeHaTa Y OKBUPY OBOr Aefla UCTParkmBaka ornefa ce y CTULAHby HEOMXOA4HWX UCKYCTaBa Kpos3
pelwaBarba KOMMIEKCHUX NpobieMa M 3agaTaka M npeno3HaBakbe MOryhHOCTM 3a CTBapakbe OPUTMHANHUX HAYYHUX
AonpuHoca.

Ucxop npepgmera

OcnocobsbaBatbe CTyAeHATa Aa CaMOCTaNHO NPUMEHYjY NPETXOAHO CTeYEHA 3HaHba U3 Pa3IMYUTUX NoAPYYja Koje
Cy NPeTXo4HO M3y4aBanm, paam carnefaBarba CTPYKType 3aaaTor npobaema u heroBoj CUCTEMCKOj aHaNN3KU Y /by
nssoherba 3ak/bydyaka o moryhum npasuMma HeroBor pellaBatba. Kpo3 camocTanHo Kopuwherwe nutepatype,
CTYAEHTW NPOLLMPYjY 3HAKbA M3 M3abpaHor noapyyja U NpoyYaBajy pasinumMTe MeToe MU pasoBe Koju ce 04HOCE Ha
CANYHY NpobaemaTMKy. Ha Taj HaumH, Koa cTyaeHaTa ce pa3Buja CnoCOBHOCT Aa CNPOBOAE aHANN3ZE U UAEHTUDUKY]Y
npobseme y okBMpy 3agate Teme. [NpakTUYHOM NPMMEHOM CTEYEHUX 3HAHbA M3 PA3/INYMTUX 061aCTU Ko, CTyAeHaTa
ce pasBKja cNocobHOCT aa carnenajy MecTo U ynory uHxerepa y nsabpaHom nogpyudjy, notpeby 3a capagHom ca
OPYrMM CTpyKama U TUMCKMUM pagzom. OpuUrMHasHW AONPUHOCK Koju Tpeba aa byay cagpKaHu y AOKTOPCKOj
OMCepPTaLNjK cy NoXKesbaH Ucxod y 0BOj Gasm UCTparknBama, jep 6e3 TakBMX AONPUHOCA U HbUXOBOT Ny6AMKOBaHba
Y PECNEKTUBHMM YAaCOMMUCMMA, [OKTOPCKa AMcepTaumja He moxe buTK 3aBpLueHa.

CapgpiKaj npegmerta

dopmunpa ce nojeanHavyHO Yy cKaagy ca noTpebama M3page KOHKPETHE [OOKTOPCKe AucepTtaumje, Herosoj
cnoxeHowhy w cTpyktypom. CTyZeHT npoyyaBa HayydHy M CTPyYHy AuTepaTypy, MoHorpaduje, LOKTOpPCKe
AvcepTaumje cTyaeHata Koju ce 6aBe CAMYHOM TEMATMKOM, BPLUM aHa/M3e Yy UMWY W3HANAXKera pellera
KOHKpEeTHOr 3a/aTKa Koju je aepuHMcaH 3a4aTKOM AOKTOPCKe Anceprauuje.

MpenopyuyeHa nutepaTtypa
1. PeneBaHTHa Hay4yHa anTepaTypa: Yaconucu, MoHorpaduje, LOKTOPCKe aucepTauuje, UTA.

bpoj 4acoBa aKTMBHe HacTaBe ‘ Teopwujcka HacTaBa: ‘ MpakTnMyHa HacTasa: 300

Metoge nssohera HacraBe

MeHTOp AOKTOpCKEe AucepTaumje cacTas/ba 3afaTaKk paja M [ocTaB/ba ra cTyaeHTy. CTyaeHT je obaBesaH Aa gucepTaumjy
n3pagm y oOKBMUpY 3a4aTe TeMe Koja je geduHMcaHa 3a43aTKOM JOKTOPCKe ancepTaumje. TOKOM U3pase SOKTOPCKe guceptauuje,
MEHTOp MOXe AaBaTu AoAaTHa ynyTcTBa CTyAeHTy, ynyhuBati Ha ogpeheHy autepaTtypy v AOLATHO ra yCMepaBaTu y LUy
n3paze KBasIMTETHE AOKTOPCKE AucepTaumje. Y OKBUPY CTYAMJCKOT UCTPaAXKMBAYKOr paga CcTyAeHT obaBsba KOHcyATauuje ca
MEHTOPOM, a No NoTpebun 1 ca ApyrMm HAacTaBHULMMA Koju ce 6aBe npobaemaTMkom M3 obnactn Teme camor paga. Y okBuUpy
3ajate Teme, CTYAEHT No noTpebu BpwKM U oppeheHa meperba, CMMynauuje, UCNUTUMBAHbA, bpojarba, aHKeTe M Apyra
UCTpakmMBakba, CTaTUCTMUYKY 06pady NoLaTaKa, ako je To

npenBuheHo 3a,aTKOM LOKTOPCKe AncepTauuje.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
MpojekTHM 3aaartak 50 noeHa, 3aspwHu 50 noeHa.

HavuHu nposepe 3HaHka mMo2y bumu pasauqdumu: nNUCMeHU ucnum, ycmeHu ucnum, rnpe3eHmauuje npojekma,
cemuHapu, umo.
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