YHugBep3uteT y Humy

EsieKTpOHCKHU paKy/ITeT

Macrep akajeMcKe CTyauje

Ctyaujcku nporpam: EJIeKTpOHMKA U MUKPOCUCTEMH

Kmura npeamera



YHusepsauteT y Huwy

EnekTpoHckn dakynTeT

Cneuudmkauuja npeagmeTa 3a KbUry npegmeTa

CTyamjckm nporpam

EnekTpoHuka n MMKpOCUCTEMU

M36opHO noapyyje (mogyn)

3ajegHnYKm

BpcTta 1 HMBO cTyauja

MacTep akagemcke ctyanje

Hasune npegmeta

OCI anropntmn 1 nporpammpamne

HacTtaBHuK (3

a npepaBamba) TaTjana P. Hukonuh, Mune K. CtojueB

HactaBHuk/capagHuk (3a Bex6e)

Nopan C. Hukonuh, Munuh Jb. MurbaHa

HacrtaBHuk/capagHuk (3a [JOH) Mwunuh Jb. Murbana, umntpujesuh A. Mapko

Bpoj ECIB 6/|Ctatyc npeamera (06aBe3Hn/mabopun) [ob6asesHn

Ycnos
Linrb npegmeTa je ga omoryhu cTygeHTMMa oBnajaBakse TEOPUCKUM M NPaKTUYHUM 3HaHKMa
noTpebHMM 3a MMNIeMeHTauUMjy OCHOBHMX anropuTamMa 13 JoMeHa gurutanHe obpage curHana

L kopuwherwem DSP (O CI1) npouecopa.

npeameTa

Mcxon OcnocobrbeHocT cTyaeHaTa aa kopucte DSP npouecop 3a gurutandy obpagy curHana kopuihewem

npeameta caBpeMeHunx pa3BojHUX codpTBepa u anarta.

Capgpkaj npeameTta

Mperneq Teopwje gurntanHe obpage curHana. Aurutannsauumja aHanorHor curdana. A/ v /A
koHBepTopu. CneumdpudHocTn u apxutektype DSP npouecopa. PenpeseHTauuvja nogaTtaka y oopmaty
chMKCHOT 1 NMOKPETHOr 3ape3a 1 apuTMeTHKa; edpekaT KoHauHe gyxuHe peun. CKyn MHCTpyKUMja.
Mporpamupare DSP npouecopa Ha aceMbrnepckoM je3nKy 1 Ha BULLIEM NPOrpamMcKoMm je3uky. Pa3BojHa
cpeAcTBa u anatu: acembnep, nuHkep, cumynaTop, anbarep. MNMporpamuparwe DSP anroputama:
KoHBonNyuwuja, kopenauuja, aurutandm ountpu (IR, FIR, LMS, DFT, FFT, n IFFT). O6paga ayavo
curHana kopuwherwem DSP npouecopa. Obpaga cnvke kopuwherwem DSP npouecopa. Ontumusaumja

Teopujcka xona
HacTaBa '
MpeaBuheHo je aa cTyageHT camocTanHo ypaam cnegehe sexote: 1) Manunynmucame ca 6pojeBuma y
(PUKCHOM 1 NOKPETHOM 3ape3y; 2) Yno3HaBawe ca MoryhHOCTMMa caBpeMeHUX pasBojHUX cpeacTasa
3a npojektoBame; 3) MmnnemenTaumja FIR u lIR duntapa kopuwherwsem MATLAB-a n FDATool-a; 4)
MpakTtuyHa npumeHa FFT-a; 5) NeHepucamwe cMHYCHMX curHana u curiana wyma, DTM (Dual-Tone
Mpaktnuna |Multifrequency) reHepatop u aeTekTop ToHa; 6) Obpaaa ayamo curHana, foumpane U3Bopa 3BYyKa,
HacTaBa cepstrum u npumeHa y npeno3HaBakby rosopa; 7) lNoHuwTaBakwe exoa; 8) TexHuke 3a kognpame
(Bex6e, KaHana u npuMeHa y KoMmyHukauujama; 9) Obpaga gururtanHe crivke, Xxuctorpam, puntpupatse,
OOH, npumeHa JPEG ctangapaa n DCT; 10) O6paga meguuuHcke cnuke, onntprpare
cTyamvjckn  |eneKTpokapanorpam (ECG) u enektpoeHuedanorpam (EEG) curHana. Bex0e ce peanuayjy
ncTpaxmvBea- kopuwhene codpteepckux anata MATLAB n Code Composer Studio n DSP pa3ssojHor cuctema.
YKK pag)
JNluteparypa
1|MpepaBarsa y BUAOY CKpUnTe OOCTYMNHE Y eNeKTPOHCOM o0bnuky Ha Web cajty cdakynTteTa,
http://es.elfak.ni.ac.rs.
2|PowerPoint npeseHTauumje 3a cBa npegaBama, http://es.elfak.ni.ac.rs.
3|Kuo, S., Lee, B., Tian, W., Real-Time Digital Signal Processing: Implementations and Applications,
Second Edition, 2006, John Wiley & Sons Ltd, ISBN-13 978-0-470-01495-0.
4]Kuo, S., Gan, W. S., Digital Signal Processors: Architectures, Implementations, and Applications, 2005,
Pearson Educaton Inc., ISBN 0-13-127766-9.
5
Bpoj yacoBa akTUBHe HacTaBe HefJerbHO TOKOM cemMecTpa/TpumecTpa/roguHe
lNpepnaBawa |Bex6e OOH CTyAmjckn ncTpaxmBadkuv pag OcTanu YacoBu
2 2 1
MeTtoge MpenaBawa; AyauTtopHe Bexbe; JlabopaTtopujcke Bexbe; Jomahn 3agaum; Konoksujymn; CeMmmuHapcku
n3Bohewa |pag; KoHcyntaumije.
HacTaBe

OueHa 3Hawa (MakcumarnHu 6poj noeHa 100)

lMpeaucnutHe ob6aBese

noeHa 3aBpLLIHM ncnut noeHa

AKTUBHOCT Y TOKY

npegaBaka 10({nucmeHu ncnut 20
npakTM4yHa HacTtaBa 15(ycmeHum ncnutr 20
KOJTOKBUjyMHU 20

ceMUHapm

15

MacTep akagemcke ctyguje




YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudmkauuja npeagmeTa 3a KbUry npegmeTa

CTyamjckm nporpam EnekTpoHuka n MMKpocucTeMm

N36opHO nogpyuje (moayn) 3ajefHu4Km

BpcTta 1 HMBO cTyauja MacTep akagemcke ctyanje

Ha3uB npeameta MukpoenekTpomexaHnydkun cuctemm (MEMC)
HacTtaBHuK (3a npegaBama) Mewwh M. BurbaHa

HacTtaBHuk/capagHuk (3a Bex6e) Hasugosuh C. BojkaH, Munuh M. MNejosuh
HacrtaBHuk/capagHuk (3a [JOH) Nasuposuh C. BojkaH, Munvh M. lNejoBuh

Bpoj ECIB 6/|Ctatyc npeamera (06aBe3Hn/mabopun) [ob6asesHn
Ycnos

Unre

npeamera |YnosHaBake CTydeHaTa ca KOHCTPYKUWjOM, NpUHUMNoM paga n npyumeHom MEM cuctema.
Ucxon
npegmera HeonxogHa 3Hawa 0 yHKUMOHUCaKY, HaYuHY peanusaumje n npumedn MEM cuctema.
Capgpkaj npeameTta

OcHoBHU enemeHT MEM cuctema: ceH3opu, akTyaTopy, NacMBHE CTPYKTYPE N eNeKTPOHCKa Kona.
TexHuke ceH3opucana u aktyaumje. lNpumeHa MEM komMnoHeHaTa: ceH3opu yop3ara 1 XXMPOCKOMK,
CEeH30pu NpuUTUCKa 1 NpoToka dnynaa, raCHU CEH30PU N CEH30pU BUOXEMUCKNX peakuuja,
MUKpOenekTpoae, MMKPOOHM, MUKPOMOTOPU, MUKPOEITEKTPOMEXAHUNYKN BEHTUIN Y MUKPOMNyMIe,
MUKPOENEKTPOMEXAHNYKN pe3oHaTopu, onTuikm u PO npekngayuum, gurutanHa Mmkpoorneaana v

Teopwumjcka .
OMTWYKM NpUKa3nBavm, TepMomMexaHndke memopuje, niterpmucadn MEM cuctemu.

HacTaBa

MpakTnyHa
HacTaBa
(BexOe,
AOH,
cTyamnjcku  |lMpakTuyaH pag ca ogpeheHuM TUnoBMMa ceH3opa npuTucka, ceH3oprma ybp3ara 1 ceH3oprma
ucTpaxuBa- |TemnepaTtype. PauyHapcke cumynauuje n ogrosapajyha nabopatopujcka mepetrsa. lNMpopayyH un
YKK pag) KOHCTPYKUMja je4HOCTaBHUX eNTEKTPOHCKMX CUCTEMA Y KOjUMa Ce OHU KOpUcTe.

JNluteparypa

[ =Y

MpepaBawa y hopmm PowerPoint npeseHTaumja, maTtepujanuy 3a pavyHcke 1 nabopatopujcke Bexobe
JoctynHu Ha www.elfak.ni.ac.rs/predavanja/MEMS

2|J. Gardner, V. Vardan and O. Awadelkarim, Microsensors, MEMS and Smarte Devices, John Wiley,
2001.

3|V. Vardan, K. Vinoy and K. Jose, RF MEMS and Their Applications, John Wiley, 2003

4[N, Maluf, K. Williams, An Introduction to Microelekctromechanical Systems Engineering, Artech
House, Inc. 2004

5

Bpoj YacoBa akTUBHe HacTaBe HefJerbHO TOKOM cemMecTpa/TpumecTpa/roguHe

lNpepnaBawa |Bex6e OOH CTyAmjckn ncTpaxmBadkuv pag OcTanu YacoBu
2 2 1

Teopujcku oeo HacTaBe n3Boau ce kKombuHoBaweM npefasara y3 nomoh PowerPoint npeseHTauuje u

MeTtope LIKOricke Tabne, a NpakTU4HM geo kopuwherwem pavyHapa 3a u3Bohere cumynaumja u

usBohlewa |nabopaTopujckux MHCTPyMeHaTa 3a Mepere. CTyAEHTM Y OKBUMPY CEMUHAPCKOT pajia MHAMBUAYarHo
HacTaBe U TUMCKM peLlaBajy NpakTUyYHM npobrieM npumeHe Hekor og goctynHmux MEM cuctema.

OueHa 3Hawa (MakcumManHu 6poj noeHa 100)

lMpeaucnutHe o6aBe3e |noeHa 3aBpLlUHM ucNuUT noeHa

AKTUBHOCT Y TOKY

npepaBawa 5|nucmMeHun ncnut 20
npakTMiHa HacTaBa 20|ycmeHu ncnurt 20
KOJIOKBUjyMU 20

CceMMuHapu 15




YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudmkauuja npeagmeTa 3a KbUry npegmeTa

CTyamjckm nporpam EnekTpoHuka n MMKkpocucTemm
N36opHO nogpyuje (moayn) EnekTpoHCKe KOMNOHEHTE U MUKPOCUCTEMM
BpcTta 1 HMBO cTyauja MacTep akagemcke ctyanje
Ha3uB npeameta Jlacepcka enekTpoHuka
HacTtaBHuK (3a npegaBama) CtedbaHoBumh Y. Jumutpuje
HacTtaBHuk/capagHuk (3a Bex6e) Credanosuh Y. umuTpuje
HacrtaBHuk/capagHuk (3a [JOH) CtedbaHoBuh Y. Jumutpuje
Bpoj ECIB 6|Cratyc npeameta (06aBe3Hn/nzbopun)  [13bopHu
Ycnos
Unrs YnosHaBake ca NacepckuM CBETIIOCHUM U3BOPUMA, HUXOBOM NMOGYOOM M KOHCTPYKLUMjaMa, OOHOCHO
npegmera |NpvMEHOM y pasnnunTum obractuma TeXHWKe, MeAVLUVHE 1 LIMPOKE MOTPOLLUHE.
Ncxon
npeamera |[eTarbHo no3HaBahe nacepckmx ypehaja u cuctema.
Capgpxaj npegmera
JNacepcka TexHWKa kao 4e0 ONTOENEKTPOHMKE U HeHa yrora y eneKkTpoHmuu, a nocebHo y
TenekomyHukaumjama. CnoHTaHa n cTumynucaHa emucuja. Jlacepcky M3Bopy CBETIIOCTW, MOAYNaTopw,
ONTUYKN MPEHOCHULUM N AeTekTopu. [[acHK, Te4HM 1 YBpCTOTENHM Nnacepu. MonynpoBOAHUYKM fTacepw.
Teopujcka Kapaktepuctuke n orpaHunyersa nacepa. KBaHTHa ontoenekTpoHuka. MN3Bopu 1 NpeHOCHMLM
HacTaBa cseTnoctu. CrioxeHe onTUYKe U eNEeKTPOONTUYKE CTPYKTYpE TENEKOMYHUKALNOHMX cucTema.
MpakTnyHa
HacTaBa MpojekToBare, KOHCTPYKLMja U n3pada NPOCTMX ONTOENEKTPOHCKUX NOBYOHNX Kona.
(BexOe, O6wunacuu hmpmMu Koje Npor3Boae U/Unn KOpPUCTE ONTOENEKTPOHCKE KOMMOHEHTE, ypehaje n cucteme.
AOH, W3pana cemmHapckmx pagoBa 1 6u3HMC nnaHoBa.
CTYAUjCKM
MUcTpaxuBa-
YKK pag)
JNluteparypa
1| Usunjetnh, M. durutanHe cejeTnoBogHe TenekoMmyHukaumje, HaydHa knwura, beorpag, 1989.
2|Nykatena, I; Opajuh, O.; MNeTtposuh, I'., AurutanHe TenekomyHukauuje, MpaheBuHcka kwsura, beorpag,
1978.
3|Chartier, G., Introduction to Optics, Springer, 2005.
4
5
Bpoj yacoBa akTUBHe HacTaBe HefJerbHO TOKOM cemMecTpa/TpumecTpa/roguHe
lNpepnaBawa |Bex6e OOH CTyAmjckn ncTpaxmBadku pag OcTanu YacoBu
2 2 0
MeTtopne
nsBohemwa
HacTaBe
OueHa 3Hawa (MakcumManHu 6poj noeHa 100)
lMpeaucnutHe o6aBe3e |noeHa 3aBpLlUHM ucNuUT noeHa
aKTUBHOCT Yy TOKY
npepaBawa 30|nucmeHun nucnut
npakTMiHa HacTaBa 20|ycmeHu ncnurt 30
KOJIOKBUjyMU
ceMuUHapu 20




YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnekTpoHCcKe KOMMOHEHTE 1 MUKPOCUCTEMMU

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta MaTtepwujanu 3a HOBe 1 anTepHaTMBHE U3BOPE eHepruje
HacTtaBHuK (32 npeaaBamsa) Bojucnas B. Mutuh

HacrtaBHuk/capagHuk (3a Bex6e) Bojucnae B. Mutuh

HacraBHuk/capagHuk (3a JJOH) BechHa B. NayHoBuh

Bpoj ECINbB 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu

YcnoB

Ovis CTuuare akaleMCKMX 3Hakba 13 obracTv matepujarna 3a nogpy4je CaBpeMEHNX U3BOpa EHEPIUJE,
npeamMmeTa |cnocobHOCT NoBe3vBawa MyNTUANCLMNIVHAPHMX 3Haha

Ucxon CTyOeHT cTude 3Hamba Ja MoXe CaMOCTarHo unv y TuMy a pellaBa pa3BojHe U TEXHOIOLLKe

npeamera |npobneme

Capgpxxaj npegmera

EHepruja kao ceeTcku npuoputeT. MaTepujanu 3a HoBe 1 antepHaTuBHe usBope eHepruje. ConapHa
eHeprvja n matepujanu 3a conapHe henmje. Enekrpoxemujcka cBojcTBa maTepujana. EenexktpuyHa
eHepruja Ha 6a3un enekTpoxemumjckux npoueca. barepuje n mmukpobartepuje Ha 6a3n enekTPOHCKMX
KepaMnikmx matepujana. batepuje n 6arepujckn cuctemm 3a nocebHe HameHe (noptadn ypehaju u
enekTpuyHa unu xubpuaHa sosuna). lopuse henuje 6asupane Ha YBpcTM okengmma (CODL).
AnTepHaTUBHM U3BOPU eHepruje (Ha 6a3n kpeTama nymnaa: eHeprmja BeTpa, eHepruja eneKkTpuyHmx
npaxwera y atmocdepu, eHepruja Boae (MuHu xugpoernektpaHe), eHepruja racCHMX noa3emMHux n3sopa,
eHepruja noTpeca y nutocdepu, eHepruja ByrnkaHa) u HoOBM MaTtepujanu. EnekrpoHcke eHepreTcke
KOMMOHEHTE 1 cucTemn 3a TpaHcdopMauujy obnvka eHepruje. KOMNoHeHTe 1 cucTemMun 3a CBEMUPCKE
TexHornoruje. Matepujanu 3a dy3aunjy y yHKLKjU NPON3BOOHE ENEKTPUYHE EHEPIUjEe N MUHUPEAKTOPW.
EnekTpoHcKku maTepujann, KOMNOHEHTE U CUCTEMM 3a YNpaBIrbake U KOHTPOMY KNMMaTCKMX NpoMeHa n
3emMrboTpeca. VIHxXeHepuHr y MpojeKToBaky M MHCTanmpamy KOMMOHEHaTa 1 cuctemMa pasnuanTimx
n3Bopa eHepruje y Lunrby Behe eprkacHOCTU, peHTabunHOCTM NPOU3BOAHE M eKcrnoartalmje eHepruje.
Teopumjcka |[nobGanHa cTpaTernja UCTpaXkuBara 1 pa3soja HOBUX MaTepujana 3a HoBe U anTepHaTUBHE U3Bope
HacTaBa eHepruje.

MpakTnyHa
HacTaBa
(BexOe,
AOH,
CTyAunjcKn
ucTpaxusa- |[penaBana, naboparopujcke Bexbe, koHcynTaumje. N3paga cemuHapckor paga. lNMonarawe
YKK papn) KOIOKBUWjyMa 1 TECTOBA 3a NPOBEPY 3HaH-A.

JNlnutepartypa
1|Donald J. Bray, New Applications of Advanced Ceramics and the Path to Commercialization, Morgan
AM&T, Daytona Beach, 2008.

2|Steven J. Zinkle, Materials for Next Generation Nuclear Energy, Oak Ridge Nat. Laboratory, Daytona
Beach, 2008.

3|European White Book of Fundamenral Research in Materials Science Max-Planck-Institut fur
Metallforschung Stuttgart Publishers: Max-Planck-Institut fur Metallforschung Stuttgart M.Ruble,
H.Dosch, E.J.Mitemeijer, M.H.van de Voorde, 2001.

4
5
Bpoj yacoBa akTMBHe HacTaBe HeferbHO TOKOM ceMecTpa/TpumMecTpa/roguHe
lNMpenaBawa |BexGe OOH CTyamjcKkn ncTpaxxmBadkuv pag OcTtanu YyacoBu
2 2 1
MeTtopne
unsBohemwa
HacTaBe lMpenaBara, KOHCyNTaumje, padyHcke n nabopaTtopujcke Bexobe
OueHa 3Hawa (MakcumanHm 6poj noeHa 100)
NMpeaucnutHe o6aBese [noeHa 3aBpLUHK UCNUT noeHa
AKTUBHOCT y TOKY
npenaBama 10{nucmeHu ncnut 20
npakTM4yHa HacTtaBa 20|ycmeHu ncnutr 20
KONOKBUjyMuU 20
ceMuUHapu 10




YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnekTpoHCcKe KOMMOHEHTE 1 MUKPOCUCTEMMU

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta HaHoenekTpoHuka

HacrtaBHuK (3a npegaBan-a) CHexaHa M. N'ony6osuh

HacrtaBHuk/capagHuk (3a Bex6e) Bojkan C. [JaBngosuh

HacraBHuk/capagHuk (3a [JOH) Bojkan C. JaBnpgosuh

Bpoj ECINbB 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu
YcnoB

Unn

npegmeTta YnosHaBawe ctygeHarta ca OCHOBHUM ocobuHama HaHomaTepMjana, NOCTYNKOM 13page HaHOKOMMNOHEH

Ucxop, lNMo3HaBawe noctynaka aobujatba 1 ocobrMHa HaHOMaTepujana, u3page HaHOKOMMNOHeHaTa U hUXOBUX
npeaMeTa |KapakTepucTvka, TEXHWKa KapakTepusauuvje MogenoBara W hUXOBE MPUMEHE.

Capgpxxaj npegmerta

MaTtepwujanu 3a HAHOKOMMOHEHTE. TexXHOMNOLLKM NpoLecn n Metoam aHanumse punmosa. Jlornyke
Teopujcka |komnoHeHTe. PAM meMopuje. KoMnoHeHTe 3a MemMopucake nogataka. lNpeHoc nogataka wu

HacTaBa uHTepdejcn. [MpynnucaHn ceHsopu n pednekcmoHn cuctemu. fiucnnejn.
MpakTnyHa
HacTtaBa
(BexOe,
AOH,
CTyaujcKn
MCTpaxuBa-
YKK papn) CTyOoeHTM Kpo3 CamMOCTalHu CTYAWjCKM UCTPaXXMBAYKM pad YYeCTBYjY Yy U3pagn CEMUHAPCKUX padoBa.
INurtepartypa
1|Carbon nanotubes - Science and Applications, Ed. M. Meyyappan, CRC Press, 2005.
2|Advanced nanoelectronics, Ed.Razali Bin Ismail, CRC Press, 2012
3
4
5
Bpoj yacoBa akTUBHe HacTaBe HejleJbHO TOKOM ceMmecTpa/TpumecTtpal/roguHe
NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadku pag OcTanu YyacoBu
2 2 0
MeTtopne
unsBohemwa
HacTaBe MpenaBawa, CEMUHAPCKX pag
OueHa 3Hawa (MakcumanHm 6poj noeHa 100)
lMpeaucnutHe o6aBe3e |noeHa 3aBpLUHM UCNUT noeHa
AKTUBHOCT y TOKY
npenaBama 10{nucmeHu ncnut 20
npakTM4yHa HacTtaBa 10{ycmeHu ncnur 20
KONOKBUjyMuU 20
ceMuUHapu 20




YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnekTpoHCcKe KOMMOHEHTE 1 MUKPOCUCTEMMU

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta P® MukpoenekTpoHuka

HacrtaBHuK (3a npegaBan-a) Hebojwa []. JaHkoBuh

HacrtaBHuk/capagHuk (3a Bex6e) Jby6omup M. Bpadap

HacraBHuk/capagHuk (3a [JOH) Jby6omup M. Bpaydap

Bpoj ECINbB 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu
YcnoB

Uns OBnafgaBarse 3HakbMMa HEONXOAHMX 3a pasyMeBake NpuHUMNA paga u apxmTtektype PO

npegmeTta MUWKPOENEKTPOHCKMX KoJ1a.

Ucxon OcnocobreaBarbe cTygeHaTa 3a camocTanaH gusajH dyHKumoHanHmx 6nokosa PO nHTerpncaHux Kona
npeameTa |Kopuwhewem caBpeMeHNX COPTBEPCKMX NakeTa.
Cappxaj npeamerta

YBog y P® n 6exnyny TexHonornjy. OCHoBHM koHUenTn y PP ausajHy: echekTn HenmmHeapHOCTH, LUyM,
OCEeTIbMBOCT U AVHaAMUYKK Orcer, TpaHcodopMaLuja NacMBHE UMNedaHce, napaMmeTpn pacejama.
KoHLenTn KOMyHKaLmje: aHanorHa 1 gurutanda mogynaumja, mobunHe P® komyHukaumje, ctangapam
BeaxunyHor npeHoca. ApxXMTekType npumMo-npeaajHuka. HuckowymHmn nojaumnsaum (JIHA). dpekBeHTHH
Mewwauun. MHTerpucaHe nacmeHe koMnoHeHeTe. Ocuyunatopu. PasHn getektopu. OcuunaTopum ca
¢asHo-3aTBOpeHom nospaTtHoMm cnperom (MJ1J1). CuHteHTn3aTopu ppekseHumn. PO nojaumsaum cHare.

Teopwumjcka
HacTaBa

MpakTnyHa
HacTtaBa
(BexOe,
AOH, Y okBupy nabopartopujckunx Bexbana, npeasuheHa je obyka y kopuwwhery codpTBEpCKOr nakeTta 3a
CTYAWCKN  |au3ajH 1 cumyanumjy dyHKuMoHanHmx 6riokosa P® nHterpmcanmx kona. Ceaku cTyaeHT gobuja
MCTPaXuBa- |3aBpLUHM NPOjEKTHU 3afaTak 3a cMMynauujy Hekor og (pyHKLMOHanHuX 6rokoBa ca NpMMepoMm 13
YKu pan) npakce.

INurtepartypa
1| B. Razavi, "RF Micorelectronics", Prinmtence Hall PTR (2011)
2|S. Voinigescu, "High-Frequency Integrated Circuits”, Cambridge University Press, 2013
3
4
5
Bpoj 4yacoBa akTMBHe HacTaBe HeAesbHO TOKOM ceMecTpa/TpumecTpa/rognHe
NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadkv pag OcTanu YyacoBu
2 2 1
MeTtopne
umsBohemwa
HacTaBe lNpepnaBamwa aygutopHa, Bexxbe nabopartopujcke. KoHcyntauuje,
OueHa 3Hawa (MakcumanHm 6poj noeHa 100)
lNMpeaucnutHe obaBe3e |noeHa 3aBpLUHU UCIUT noeHa
AKTUBHOCT y TOKY
npepaBawa 10|nncmeHun ucnut
npakTM4yHa HacTtaBa 40|ycMeHn ucnut 50
KONOKBUjyMuU
ceMunHapu




YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnekTpoHcKe KOMMOHEHTE 1 MUKPOCUCTEMMU

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta TepmoBuMsyja

HacrtaBHuK (3a npegaBan-a) Manuunh . OparaH, PagmaHosuh b. MunaH
HacrtaBHuk/capagHuk (3a Bex6e) PagmaHoBuh h. MunaH

HacraBHuk/capagHuk (3a JJOH) Howwvh M. CaHgpa

Bpoj ECINbB 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu
YcnoB

Unn

npegmeTta YCBajaH:e OCHOBHUX 3HaHWa O TepMOBM3MjCKOj TEXHULIN N I'IpaKTI/I‘-IHOj NPpUMEHN TepMOBM3MjCKe Kamepe.

Ucxon Teopwjcka 3Hawa 0 ocHoBaMa TepmoBuamnje. OBrnagaBawe TEXHUKOM TEPMOBU3UJCKOr CHUMaHa U
npeameTta [Tymadyena pesynrtata TEPMOBU3MjCKE UHCMEKLUM]E.
Capgpxxaj npegmerta

YBog y TepmoBu3njy. Teopuja nHdparpeeHor 3padersa. [letekumja nHdpaLpBeHor 3padera n Mmepere
TemnepaTtype. Ypehaju 3a mepere Temnepatype. lNpvHumn paga n BpcTe TePMOBU3NjCKUX Kamepa.
[MpakTnyHM acnekTn NpMMeHe TepMOBU3MjCKMX kamepa. [NpumeHa TepMoBuM3mje 3a NPEBEHTUBHO

Teopwumjcka .

HacTaBa ofpxaBar-e 1 UCMTUBamE y pasnuuutum obnactnuma. Obpaga n aHanmsa TEPMOBUSUJCKMX CrMKA.
MpakTnyHa

HacTaBa

(BexoGe, TepmoBusmjcka kamepa Varioscan 3021ST. TepmoBuanjcka nHcnekumja ypehaja y enekrpoHuuum.
AOH, TepmoBusmjcka MHcNekumja eHepreTcke eukacHocTu rpaheBuHckor objekta. TepmoBuanjcka

CTYAWJCKN  |MHCneKuMja enekTpoanucTpubyTreHe Mpexe. TepMoBU3MjcKa MHCMEKLMUja TOMMOBOAHOr CcUCTEMA.

ncTpaxusa- | TepMOBU3MjCKO NCMINTMBaKE NaumjeHaTa y MeanumHn. Obpaga TepmMoBU3KnjCKe Cnnke NPUMEHOM

YKu pan) codtBepa Irbis.

INurtepartypa
1

R.Thomas, Thermography Monitoring Handbook, Coxmoor Publishing Company, Oxford, 1999.

2|H.Maldague, P.O.Moore, NDT Handbook on Infrared and Thermal Testing, American Society for
NonDestructive Testing, 2001.
3|Power point npeseHTauuja 3a npegMer.

4
5
Bpoj YacoBa akTMBHe HacTaBe HeferbHO TOKOM ceMecTpa/TpumMecTpa/rogvHe
NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadkv pag OcTanu YyacoBu
2 2 1
MeTtopne
unsBohemwa
HacTaBe lNMpenaBawa; AyautopHe Bexbe; JlabopaTtopujcke Bexbe; PauyHapcke Bexbe; KoHcynTauumje
OueHa 3Hawa (MakcumanHm 6poj noeHa 100)
lNMpepgucnutHe o6aBe3e [noeHa 3aBpLUHM UCNUT noeHa
AKTUBHOCT y TOKY
npenaBama 10{nucmeHu ncnut 20
npakTM4yHa HacTtaBa 15|ycmeHun ncnur 20
KONOKBUjyMuU 20
ceMUHapu 15




YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnekTpoHcKe KOMMOHEHTE 1 MUKPOCUCTEMMU

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta BakyymcKke 1 racHe KOMMNOHEHTe

HacrtaBHuK (3a npegaBan-a) CHexaHa M. N'ony6osuh

HacrtaBHuk/capagHuk (3a Bex6e) Emunuja H. )KnusaHoBuh

HacraBHuk/capagHuk (3a JJOH) Emunuja H. XXueaHosuh

Bpoj ECIb 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu
YcnoB

Unn

npegmeTta CTtuuame TeopMjCKI/IX 3HaHa HEONXOQHUX 3a pasymMeBahe NnpuHumna paga BakyyMCKUX U raCHUX KOMMOH

Ucxon lMocepoBake TEOPUjCKUX 3HaHKa 0 hN3NYKMM MpoLecMMa Y BakyyMy 1 racoBuma. lNosHaBane
npeamera npuvHUMNa paga BakyyMCKUX AMOAa, FaCHUX LEBU M racHUX nacepa.
Capgpxxaj npegmerta

MpoTuuare cTpyje kpo3 Bakyym. EMucuja enektpoHa 13 metana. Kapakrepuctuke BakyMCKMX Anoaa.
Pag onoge Ha Bucoknm cdpekBeHumnjama. OcHoBHa CBOjCcTBa Tpuoda. KapakrtepucTtuke peanHe Tpuoge.
OnwTe kapakTepucTuke LieBu ca BuLle pelleTaka. Potohenuvje n oToMynTUNNNKATOPW.
XunepdpekBeHTHe LeBn. Townsend-oBo npaxmemne. NpenasHo ctawe 1 Npoboj. TuwbaBo 1 ny4yHo
npaxwere. JoHnsaumoHe komope. lNMponopuunoHanHu 6pojaun. Geiger-Muller-osu 6pojaun. LieBu 3a

Teopujcka .
perynauujy HanoHa. [lacHe ncnpasrbayke uesu. TpuTpoHu. [acHn nacepu. NacHW naHenu.

HacTaBa

MpakTnyHa
HacTaBa
(BexOe,
AOH,
cTyAmjckm | CTygeHTV Ha Bexbama peluaBajy KOHKpETHE NpoGriemMe Koju 1M NMoMaxy Aa naklue v ycnewHuje
MCTpaXxwuBa- |caBnagajy nojeanHe obnactu koje ce obpahnyjy Kpo3 Teopujcky HacTaBy. Kpo3 camocTanHm cTyamjcku
YKKu pag) NCTPaXvBadkun pag y4ecTByjy y n3pagm CeMUHapCKux pagosa.
INurtepartypa
1

C.L. Hemenway, R.W. Henry, M. Caulton, ®usnyka enektpoHuka, ['paheBuHcka kwura,beorpag, 1974

2|M. Sadlacek, Electron Physics of Vacuum and Gaseous Devices, John Wiley&Sons, 1996
3
4
5
Bpoj yacoBa akTMBHe HacTaBe HeferbHO TOKOM ceMecTpa/TpumMecTpa/roguHe
lNMpenaBawa |BexGe OOH CTyamjcKkn ncTpaxxmBadkuv pag OcTtanu YyacoBu
2 2 0
MeTtone
n3Bohema
HacTaBe MpepaBara, Bexbe, kKOHCynTaLumje
OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa
aKTUBHOCT y TOKY
npeaaBawa 10{nucmeHun ncnut 20
npakTu4yHa HacTaBa 10|ycmeHun ucnut 20
KONOKBUjyMU 20
ceMuUHapu 20




YHusepsauteT y Huwy

EnekTpoHckn dakynTeT

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam

E.I'IeKTpOHI/IKa N MUKPOCUCTEMU

M36opHO nogpyyje (moayn)

EnekTpoHuka

Bpcta 1 HUBO ctyamja

MacTtep akagemcke ctyguje

HasuB npegmeta

ApanTtvBHa obpaga curHana

HacTtaBHuK (32 npeaaBamsa)

Bnactumup [1. lNasnosuh

HacrtaBHuk/capagHuk (3a Bex6e)

lopaH 3. CtaHuuh

HacraBHuk/capagHuk (3a

AOH) "opaH 3. Ctanyuh

Bpoj ECINbB 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu
YcnoB

YcBajake OCHOBHMX 3Haka 0 afanTuBHOj 06paau aurntanHux curHana. YnosHasawe ca Metogama
Uus npakTu4He peanunsauumje domnrapcke dyHkumje. YnosHaBawe Matnab Hapenbu 3a aHanuay n obpagy
npeaMmeTa |gurutanHux curHana.
Ucxon Teopwjcka n NpakTnyHa 3Hakba 0 MeTofaMa 3a NpojekToBarwe aganTuBHUX untapa. OBnagaBane
npeaMeTa |TexHWKama NpojeKToBaka HEPEKYP3UBHUX adanTuBHMX duntapa.

Capgpxxaj npegmerta

CpeamekBagpaTHa anpokcumaumja. Kopenaumja. OuckpetHa PypujeoBa TpaHcdhopmaumja. CnyyajHu
curHanu. Ectumaumja cnektpa. 1 cnektap ryctuHe cHare. EHepruja curdana. OcobuHe cnekTpa cHare.
Ectumauuja cnektpa cHare. BuHepos duntap. KanmvaHos cpuntap. lNpojektoBarwse cnuctema
MUHUMM3auujoM rpeluke. Peannsauumja nuHeapHor npegukropa. iaeHtudukaumja cuctema. MiHBepsHo
Mogenvpatwe. NoHnwTaBarwe nHTepdepeHumje. AgantneHm Yewrbactn ountpu. MCE dyHkuuja.
KosapujaHca. BpemeHcka koHCTaHTa KoHBepreHuuje koeduumjeHata. KoHBepreHumja y ngeanHum

Teopujcka |ycrnosuma. Anroputam Hajseher rpagujenTa. JIMC anroputam. Moaudwukosanu JIMC anroputmu. PJIC
HacTaBa anroputam. Mepe nepgopmaHcu aganTueHor cuctema. Kpusa yyera.

MpakTnyHa

HacTaBa

(BexGe, MN3pauyHaBame cpefrekBagpaTHe anpokcMMaumje KOHTUHyanHor curdana y Matnaoy.

AOH, CpepntbexkBagpaTtHa anpokcumaumja gurutanHor curHana. OpTtoroHanHocT. AnckpeTHu Oypurjeos HUS.
CTyAnjcKm Kopenauuja. KoBapujaHca. Peanusaumja nuHeapHor npeavkropa, naeHTndukaumja cuctema,
UCTpaXuBa- |MHBEP3HO MOoAenpake 1 NoOHULLITaBake UHTepdepeHUmje peanm3oBaHo y Matnaby.

YKu pan)

JNnutepartypa

1

Amuel D. Stearns, Digital signal processing with examples in Matlab, CRC Press Washington, 2003.

Simon Haykin, Adaptive filter theor,y Prentice Hall, Englwood Cliffs. New Jersey, 1986.

Cowan N and Grant P., Adaptive filter,s Prentice-Hall Englewood Cliffs New Jersey, 1985.

2
3
4
5

Bpoj yacoBa

aKTMBHe HacTaBe HeferbHO TOKOM cemecTpa/TpumecTtpa/roguHe

NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadkv pag OcTanu YyacoBu
2 1 1

MeTtope

unsBohemwa

HacTaBe MpenaBawa; AyautneHe Bexbe; JlabopaTopujcke Bexbe; KoHcynTauuje.

OueHa 3Hawa (MakcumanHm 6poj noeHa 100)

lMpeaucnutHe o6aBe3e

noeHa 3aBpI.IJHM nenuTt noeHa

AKTUBHOCT Yy TOKY

npeaaBawa

10{nncmeHu ncnurt 30

npakTu4yHa HacTaBa

YCMEHU UCNUT 30

KONOKBUjyMuU

cemMuHapw

30

MacTep akagemcke ctyguje




YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnektpoHuka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

Hasue npeamera OTBOpEHM ONEPATMBHM CUCTEMMU

HacrtaBHuK (3a npegaBan-a) Oparvwa MunosaHoBuh

HacrtaBHuk/capagHuk (3a Bex6e) Mapko Oumutpujesuh

HacraBHuk/capagHuk (3a [JOH) Mapko Oumutpujesuh

Bpoj ECINbB 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu
YcnoB

CTuuarse HEeONXoAHUX 3HaHa 3a HanpeaHo Kopulwhere OTBOPEHMX onepaTuBHUX cuctema Linux/Unix
Unrs (Solaris 10).

npegmerta
OsnagaBane 3HakeM 1 BeLUTUHaMa Yy kopuwherwy 1 agMUHUCTPaLmjn OTBOPEHMX OnepaTUBHUX
cuctema (OOC), nHctanaumju annukaumja Ha OOC n ympexasany OOC. YnosHaBane ca
KOPUCHMYKMM nHTepdejcom (shell) u ckpunT jesmumma.

Ucxon

npeamera

Capgpxxaj npegmerta

WNctopuja passoja otBopeHux onepaTumBHux cuctema (OOC). lMpegHoctn OOC y ogHocy Ha Apyre
onepatmBHe cucteme. Apxutektypa OOC. Jearpo OOC. dajn cuctemmn OOC. besbegHocHn mogenu
OOC. Shell n nporpamunpane shell-a. 'pacuukn kopucHuuku wuHTepdejc. PadyHapcke Mpexe u
MpexHu cepencn OOC.

Teopwumjcka

HacTaBa

MpakTnyHa , . .
HacTaBa JlormH npoueaypa. KomaHge onwTe HameHe. Pag ca dhajnosuma n aupektopujymmma. Pag ca dhajn
(Bex6e cuctemom. PapgHa okonvHa w ogrosapajyhe komaHge. ApxuBupane. KoHTpona npoueca.

[OH KomyHuuupame ca gpyrum kopucHuumma. Egutopm tekcta. Shell (bash, tcsh, zsh) n nporpamupatse.
’ PerynapHu wuspasu. [padmukm KOpuUCHWYKM uHTepdejc. AaMmuHucTpaumja cuctema. WHctanauuja

CTYAMjCKM annukaumja. KomaHge 3a pag y padvyHapckoj mpexu. OCHOBHU MPEXHU CEPBUCHU.
MCTpaxuBa-
YKu pan)
INurtepartypa
1|P. P. Silvester, "UNIX vodic kroz sistem", Mikro Knjiga, prevod, 1992.
2|Z. Jeli¢, "UNIX vodi€ za korisnike", Beograd 1989.
3
4
5
Bpoj YacoBa akTMBHe HacTaBe HeferbHO TOKOM ceMecTpa/TpumMecTpa/rogvHe
NpepnaBawa |Bex6e OOH CTyAMjCKN UCTPaXMBAYKM pag OcTanu YyacoBu
2 1 1
MeTome MpenaBara, nabopartopujcke Bexbe, KOHCyNTauumje, CeMUHapPCK1 pagoBu.
unsBohemwa
HacTaBe
OueHa 3Hawa (MakcumanHm 6poj noeHa 100)
lNMpegucnutHe o6aBe3e [noeHa 3aBpLUHM UCNUT noeHa
AKTUBHOCT y TOKY
npepaBawa 10|nncmeHun ucnut
npakTM4yHa HactaBa 20|ycmeHu ncnur 40
KONOKBUjyMuU
ceMuUHapu 30

10



YHusepsauteT y Huwy

EnekTpoHckn dakynTeT

MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam

E.I'IeKTpOHI/IKa N MUKPOCUCTEMU

M36opHO nogpyyje (moayn)

EnekTpoHuka

Bpcta 1 HUBO ctyamja

MacTtep akagemcke ctyguje

HasuB npegmeta

KapaktepHa aHnmauuja

HacTtaBHuK (32 npeaaBamsa)

Hukona B. CtojaHoBuMN

HacrtaBHuk/capagHuk (3a Bex6e)

HacraBHuk/capagHuk (3a JJOH)

Hukona B. CtojaHoBuMN

Bpoj ECINbB 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu

YcnoB

Uus MpencraBrbawe TEXHUKA MOAENOBaa kapakrepa 1 ckeneTHor cuctema y 31 aHumaumju. OnmcrnBamwe
npegmMeTa |TexHuka kapaktepHe aHumaumje. CHumane n obpaga nokpeta y 3[ aHnmaumju.

Ucxop CtyneHTun he ce obyunTn 3a MogenoBama kapakrtepa u ckenetHor cuctema y 3 aHumauuju.
npeameta |OBnagahe TEXHVMKOM KapakTepHe aHnMaumje, CHuMaiem 1 obpagom nokpera.

Capgpxxaj npegmerta

lMonuroHanHo MmoaenoBake jeqHOCTaBHOr KapakTepa.
MpaBreene jeAHOCTaBHOr ckeneTHor cuctema. lNpaerbewe koHTpona. Kapakrep ceT.
KapakrepHa aHumauuja.

Teopujcka |Cuctemu 3a ,xBaTame NokpeTa“ noMohy KUHemuka .

HacTaBa Mporpam 3a o6pagy dajnosa ca ,yxBaheHum nokpetTuma®“.

MpakTnyHa

HacTaBa

(BexOe,

AOH, MogenoBamwe KapakTepa 1 ckeneTHor cuctema. lNpaBrbere KoHTpona. Kapakrep cer.
CTyavnjckn  |KapaktepHa aHumaLmja.

ucTpaxusa- |CHimare nokpeTa NoMoNy KUHemuKa .

YKu pan) YnosHaBaw€e ca nporpamom 3a obpagy gajnoea ca ,yxBaheHnm nokpetnma”“.
INurtepartypa

Peter Ratner, "3-D Human Modeling and Animation”, John Wiley & Sons, 2003.

Steve Roberts, "Character Animation in 3D", Focal Press, 2004.

Mopran PobuHcoH, “Maja 8 - BuayenHu 6p3n Bogny“, Komnjytep 6ubnuorteka, 2007.

1
2
3
4
5

Bpoj yacoBa

aKTMBHe HacTaBe HeferbHO TOKOM cemecTpa/TpumecTtpa/roguHe

NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadkv pag OcTanu YyacoBu
2 2

MeToae

unsBohemwa

HacTaBe lMpenaBama; nabopartopujcke Bexbe; koHcynTauuje;

OueHa 3Hawa (MakcumanHm 6poj noeHa 100)

lMpeaucnutHe o6aBe3e |noeHa 3aBpLHU ucnut noeHa

aKTUBHOCT Y TOKY

npepaBawa 20|nMcMeHn ncnut

npakTM4yHa HactaBa 20|ycmeHu ncnur 40
KONOKBUjyMuU

ceMuUHapu 20

11



YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnektpoHuka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmera P® cuctemun

HacrtaBHuK (3a npegaBan-a) opaH C. JosaHosuh, CTojues K. Mune
HacrtaBHuk/capagHuk (3a Bex6e) LisetkoBuh C. CteBuua

HacraBHuk/capagHuk (3a JJOH) LiseTkoBuh C. CteBuua

Bpoj ECIb 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu
YcnoB

Onucatu MmogepHe pagmo cucteme, NpuMHUUN paga u ocobuHe. MNMpeacraBuTn NpojekToBamwa pagmo
Uus Bese. OnucaTtu NpMHUMN NPOjeKToBaka aHTeHa. YnoTpeba enekrpoMarHeTHe cuMmynaumje y nocTynky
npegmMeTra |NpojekToBamba.

Ucxopn YnosHaBakbe CTygeHaTa ca NocTynKoM nriaHupara 1 NpojekToBaka paamo Besa. OcnocobrbaBame 3a
npegmeTa [NpakTWyHY NPUMEHY ENEKTPOMAarHeTHe cumynaumje.
Capgpxxaj npegmerta

CodbtBepckn paguno. KorHutmeHm pagmo.

MpocTupare pagno Tanaca.

AHTeHe, 0coOUHe, OCHOBHU TUMOBW. EnekTpomarHeTHa cumynaumja. KomnakTHe nnaHapHe aHTeHe
Pagno cdpekseHumjcka ngeHtndpukaumja POUA. Yutaum m Tarosu.

Cuctemu 3a rmobanHo Nno3nuUMoHupame, CUCTEMU 3a 3eMarbCKy/MoOMOPCKY HaBurauujy.

Teopujcka |Paguo npeHoc Ha ynTpa wmpokum oncery dopekseHunja (UWB).

HacTaBa Papapu. letektopu metana. 41 mpexa.

MpakTnyHa

HacTaBa

(BexoGe, MpojekToBake paamo Bese. YTuuaj Tonosorvje TepeHa Ha cnabrbewe curHana.

AOH, AnaTtu 3a enektpomarHeTHy cumynauujy. lNpojektoBarwse aHTeHa. [NMpyMep KOMNAKTHUX NnaHapHMX

CTYAWjCKN  |aHTeHa.

ncrpaxusa- |bnokosn y PON[ cuctemuma. Peanunsaumja PONL untava 3a oncere 125 KHz n 13.56 MHz.
YKu pan) IeTtekTopn meTana.

INurtepartypa
1|I'. JoaHoBuWh, P® cuctemun, ckpunta, AOCTYNHa Ha BEO CTpaHu NpeameTa.

2|0. Kpctuh, PagnotexHuvka - pagnoKOMyHMKaLMOHa eNeKTpoHMKa 1 cuctemmn, EnektpoHckn cakynTer,
Huw, 2003.
3
4
5
Bpoj yacoBa akTMBHe HacTaBe HeferbHO TOKOM ceMecTpa/TpumMecTpa/roguHe
lNMpenaBawa |BexGe OOH CTyamjcKkn ncTpaxxmBadkuv pag OcTtanu YyacoBu
2 1 1
MeTtone
n3Bohema
HacTaBe lMpepaBama; pavyHcke Bexbe; nabopaTopujcke Bex0Oe; KoHcynTauumje;
OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa
AKTUBHOCT Y TOKY
npeaaBamba 10|nucmeHn ncnur
npakTu4yHa HacTaBa 10|ycmeHun ucnut 40
KONOKBUjyMU
ceMuHapu 40




YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnektpoHuka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta V3Bopu HanoHa Hanajakwa

HacrtaBHuK (3a npegaBan-a) PagmaHosuh . Munan, Manunh . Oparax

HacrtaBHuk/capagHuk (3a Bex6e) PagmaHoBuh h. MunaH

HacraBHuk/capagHuk (3a [JOH) PagmaHoBuh . MunaH

Bpoj ECIb 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu

YcnoB

Uus YcBajatbe OCHOBHUX 3HaHa O M3BOPUMA HarnoHa Hanajaka, HaunHUMa HhUXoBe peanusaumje u

npegMeTa  |NpakTUYHOj MPUMEHW.

Ucxon Teopwujcka 3Hara 0 n3BopuMa HamnoHa Hanajawa. OBnagaBare TEXHUKaMa NpojekToBakba,
npeameTa  |peanusauvje v npUuMeHe 13BOpa HanoHa Hanajaka.
Capgpxxaj npegmerta

BpcTe Hanajawba. JInHeapHu n3sopu HanoHa Hanajawa. AupekTHn npeTBapayu. [NpeTBapaym ca
nsonaumjom. HaunHu ynpaBrbara kog npekugadkmx ussopa. Cuctemu Hanajamwa. LieHTpanmsosaHa n
[eueHTpanM3oBaHa Hanajawba. Y3emrbmBawe cucrema. HanoHckmn 6anaHc. Cuctemum 6ecnpekngHor
Teopujcka [Hanajarwa (CEH). EnemeHTn cuctema. batepuje u akymynatopu. HauuHu nasohera. HaumHm
HacTaBa perynauuje v ynpasrbama.

MpakTnyHa
HacTaBa
(BexOe,
AOH,
CTyaujcKn
ncTpaxusa- |JlnHeapHu perynatop HanoHa. Npeknaayku perynatop HanoHa. Npekvaadku flyback nssop HanoHa
YKu pan) Hanajara. [Npekngayvkn NoNymMOCTHM M3BOP HamnoHa Hanajarwa. CucteM becnpekngHor Hanajawa.
INurtepartypa
1{0.Manuunh, M.PagmaHoBuh, 3Bopu HanoHa Hanajara, EnekTpoHckn dakynTeT, Huw, y wramnu,
2013.
2|Power point npeseHTaumja 3a npegmer.
3|A.Pressman, Switching Power Supply Design, McGraw Hill., New York, 1998.
4
5
Bpoj yacoBa akTMBHe HacTaBe HeferbHO TOKOM ceMecTpa/TpumMecTpa/roguHe
lNMpenaBawa |BexGe OOH CTyamjcKkn ncTpaxxmBadkuv pag OcTtanu YyacoBu
2 1 1
MeTtone
n3Bohema
HacTaBe MpepaBama; AygutopHe Bexbe; JlabopaTtopujcke Bexbe; PauyHapcke Bexbe; KoHcynTaumje.
OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa
aKTUBHOCT y TOKY
npeaaBawa 10{nucmeHun ncnut 20
npakTu4yHa HacTaBa 15|ycmeHun ucnut 20
KONOKBUjyMU 20
ceMuHapu 15




YHusepsauteT y Huwy

EnekTpoHckn dakynTeT

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam

E.I'IeKTpOHI/IKa N MUKPOCUCTEMU

M36opHO nogpyyje (moayn)

EnekTpoHuka

Bpcta 1 HUBO ctyamja

MacTtep akagemcke ctyguje

HasuB npegmeta

lMpojekToBane embenen cucrema

HacTtaBHuK (32 npeaaBamsa)

opaH Jb. hophesuh, Mune K. CtojueB

HacrtaBHuk/capagHuk (3a Bex6e)

Mwunuua [1. JoBaHoBuh

HacraBHuk/capagHuk (3a

[OH) Mwvnuua [. JoBaHoBuh

Bpoj ECINbB 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu
YcnoB
Linrb oBor npegmMeTa je ynosHaBawe CTygeHaTa ca MeTogmMma v anatuma Koju ce Kopucte y
pasnuuuTum haszama npojektoBara embenen cnuctema, WTo obyxBarta MeTode 1 anaTte 3a
Uus Mogenvpare/cneumdpukaLmjy, aHanmay anTepHaTUBHUX peLlera, Nodeny Ha XxapAaeep n codpTeep,
npegmMera |cuHTesy (xapaBepa, copTBepa 1 uHTepdejca) u sepudmkalmjy embenen cuctema.
Mcxop oBor npegmeTa je yCcBajakbe 3HaHwa HEOMNXOOHUX 3a: a) MOAenvpare 1 crneumdukaumjy
embepen cuctema Ha BMCOKOM HUBOY ancTpakuuje; 6) aHannsy xapaBepckux U cohTBEPCKUX
Ucxon KOMMpomuca, anroputama n apxmTekTypa y uurby ontummnsaumnje embenen cuctema cxogHo
npegMeTa |NpPOjeKTHUM 3axTEBMMA U UMMNIIEMEHTALMOHMUM OrpaHnyernma.

Cappxaj npeamerta

YBOA Y NpojekToBake eMbefen cuctema: obnactv u npumepu NpUMeHe, 3ajeQHUYKE KapaKTepucTmke
embegeq cnucteMa u n3asoBu y NPOjeKTOBakby; TpaguLMOHaNHW TOK NPOjekTOBaka, NPojeKToBame
3acHoBaHa Ha nnatdopmu. Cneuundmkaumja u mogenvpame: 3axXTeBn, MOAEeNM n3pavyHaBama,
KOHa4HM ayTomatu, Modenuy Toka nogartaka, npouecHe mpexe, [eTpyu mpexe, jeamumn 3acHOBaHM Ha
anckpeTHuM gorafajuma, HUBOM MoAenvpara xapaBepa; nopeherwe Mogena nspadvyHaeama. YBo4 y
jesunke 3a cnctemcko npojektoBamwe: SpecC, SystemC. TpaHcakunoHo mogenupane. EBanyauuja n
Banugaumja: npoueHa nepdopmaHcy, Mogeny NOTPOLLHE EHEPruje, cuMynawmja, emynaumja,
dopmanHa Bepudukaumnja. Manuparwe annukaumje: gecmHuumnja npobnema, nnaHvpamwe y

Teopujcka |cuctemuma 3a pag y pearHoMm BpeMeHy, Nofena Ha xapABep U codTBep, Manvpare Ha XeTeporeHe
HacTaBa MynTUIpoLIecope.
MpakTnyHa
HacTaBa
(BexGe, lMpakTnyHa HacTaBa je opraHM3oBaHa y OKBMPY HEKOMMKO nabopaTopujckmx BexXOU n MUHU-NpojekaTta
AOH, doKycunpaHux Ha ynotpedy jesmka SystemC 3a cneumdukalmjy, Mogenvpame, Cumyrnauujy, aHanuay u
CTYAMJCKN  |npojekToBakse Xapasepa 1 copTBepa CUCTeMa 3aCHOBaHUX Ha TUMUYHUM emBenen annvkalmjama.
ncTpaxusa- |[MpakTnyHa HacTaBa Takohe obyxsaTta 1 3aBpLUHM MpojekaT nocBeheH Mogenupamy CMCTEMA Ha vnny
YKK papn) Ha pasnMYNTUM HMBOMMA ancTpakumje ca Harmnackom Ha UCTpaXxmnBaky anTepHaTUBHUX pellensa.
JNnutepartypa
1|D. Black, J. Donovan, B. Bunton, A. Keist, SystemC: From the Ground Up, Second Edition, Springer,
2010.
2|Peter Marwedel, "Embedded System Design", Kluwer Academic Publisher, 2003.
3|D. D. Gajski, S. Abdi, A. Gerstlauer, G. Schirner, Embedded System Design: Modeling, Synthesis,
Verification, Springer, September 2009. ISBN 978-1-4419-0503-1.
4|benelke ca Npegasakba y BMAY CKpUNTE JOCTYMHE y eNeKTPOHCKOM 0bnuky Ha Beb cajTy dakynteTa
3ajegHo ca PowerPoint npeseHTauunjama cB1x npefasamsa.
5
Bpoj yacoBa akTMBHe HacTaBe HeflefbHO TOKOM ceMecTpa/TpumecTpa/rogvHe
NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadkv pag OcTanu YyacoBu
2 2 1
MeTtone
nm3sohewa (lMpenaBarba, ayautuBHe BexGe, nabopaTtopujcke BexGe, fomahu 3agaum, CEMUHaPCKM pagoBu,
HacTaBe KOHcynTauumje.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)

MpegucnutHe o6aBe3e

noeHa 3aBpLUHK UCNUT noeHa

AKTUBHOCT Y TOKY

npeaaBawa 10{nucmeHun ncnut 30
npakTu4yHa HacTaBa 10|ycmeHun ucnut 20
KONOKBUjyMU 30

ceMMUHapu

MacTep akagemcke ctyguje




YHusepsauteT y Huwy

EnekTpoHckn dakynTeT

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam

E.I'IeKTpOHI/IKa N MUKPOCUCTEMU

M36opHO nogpyyje (moayn)

EnekTpoHuka

Bpcta 1 HUBO ctyamja

MacTtep akagemcke ctyguje

HasuB npegmeta

HanpeaHe MUKPOMpPOLIECOPCKE apXUTEKTYpE

HacTtaBHuK (32 npeaaBamsa)

Mune K. CtojueB, Tatjana P. Hukonuh

HacrtaBHuk/capagHuk (3a Bex6e)

Mwunuua [1. JoBaHoBuh

HacraBHuk/capagHuk (3a

[OH) Mwvnuua [. JoBaHoBuh

Bpoj ECINbB 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu
YcnoB
[la ynosHa ctygeHTe ca Tekyhum TpeHgoBuMa u 6yayhum cmepHuLama pa3Boja MUKPOMPOLLECOPCKUX
Unrs apxuTekTypa. MaTtepuja koja ce n3y4aBa ogHOCK Ce BUCOKO NepdopMaHCHU NpoLiecop 1 pasnuumTe
npeameTa TEeXHUKe napanenvama Koju ce UMNAeMeHTpa Ha HUBOY HUTW 1 NpoLeca.
a) Ctuuare 3Harba M3 0bracTy caBpeMeHNX BULLEje3rapHMX MUKponpoLiecopa Ha uuny; 6)
CnocobHOCT npojekToBaka 1 Nporpammpara XOMOreHUX U XeTEPOreHNX BMLLIENPOLLECOPCKMX CrcTeMa
Ha uuny; B) Kpenpame BULLEHUTHUX Nporpama, npoueHa nepdgopmaHcy kopuhewem npodajnepa
Ucxon KOQa un OTKNakahe rpeLuaka y kogy; r) lNpojektoBare apxuTeKkType 1 Koaa anfimkaumoHo
npeamera cneumdpuyHuX npouecopa.

Cappxaj npeamerta

Teopwumjcka
HacTaBa

Tpenposu y TexHonorunju ckanupawa. MypoB 3akoH. Mepe 3a npoueHy nepdopmMaHcu. TexHuke 3a
noborblamwe nepdopmaHcu. Cmarbene NOTpoLhe. Pexnmn paga 3a ywreny eHepruje kog
Mukponpouecopa. lNMoeseharwe nponycHocTn. OCHOBHU KOHLLENTW NapanenHor nporpammparsa.
Mapanenu3am Ha pasnMunTuM HMBouma. KoHKypeHTHM 1 guctpubympann cuctemu. MNMpouec. Hut.
KomyHukaumja nogaumma n cuHxpoHusaumja. O6nuum napanenHor nporpamupara. CTpykTypa
nporpama. ApXuTeKkType BuLlejesrapHux npouecopa. MNporpammparse BuLlejesrapHmMx cuctema.
MHorojesrapHu npouecopu. Kapaktepnctnke CUMETPUYHUX U aCUMETPUYHUX MYNTUNPOLLECOPCKMX
apxuTekTypa. AnnukaumoHo cneundmyHm npouecopu. MNMapanenusam Ha HMBOY nogataka kog SIMD un
GPU apxuTtektypa. Nporpamupare MHorojesrapHux cuctema nomohy OpenCL-a, OpenMP-a n MPI-a.

MpakTnyHa
HacTaBa
(BexOe,
AOH,
CTyAunjcKn
McTpaxuBa-
YKu pan)

Y okBMpYy peanusauuje nnaHa u nporpama npeasuheHo je aa CTyaeHTy camocTanHo ypaae cnegehe
Bexb6e: 1) MNMpoueHa nepdopmaHcK y pagy cuctemMa naparnenn3oBareM AenoBa nporpama; 2)
Kpeunpamne HuTK; 3) Kpeupare napanenHo-cekBeHuujanHmx nporpama; 4) Kopuwherwe napanenHmx
OnbnmnoTeyvkmx Nporpama Ko, BuLLeje3rapHmMx MaluvHa; 5) Kpenpare koga ca HUTMMa Moamdukaumjom
cepwujckor koaa; 6) Kpenpame cnoxxeHux BULLEHUTHUX NapanenHux nporpamMa.

JNlnutepartypa

1

Mwune CtojuyeB, EMuHa MunosaHosuh, TaTtjaHa Hukonuh, Buwwenpouecopcku cucteMu Ha uumny,
EnekTpoHcku dakynteT y Huwy, 2012.

N

ppt npe3eHTaunja cBUX NpefaBawa, hitp://es.elfak.ni.ac.rs.

W

Scarpino M., OpenCL in Action: How to Accelerate Graphics and Computation, Manning Publications,
2012.

4

Barbara Chapman, Gabriele Jost, Ruud van der Pas, Using OpenMP, Portable Shared Memory
Parallel Programming, The MIT Press, Cambridge, MA, 2008.

5

Bpoj yacoBa

aKTMBHe HacTaBe HegerbHO TOKOM cemecTpa/TpumecTtpa/roguHe

MNMpenaBama

Bexo6e OOH CTyamjckmn uctpaxmBadkv pag OcTanu YyacoBu

2

2 1

MeTtome
n3Bohema
HacTaBe

MpenaBama; AyguTtopHe Bexbe; JlabopaTtopujcke Bexbe; [lomahu 3agauu; Konoksujymn; CemmHapckm
pag; KoHcynTauuje.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)

MpegucnutHe o6aBe3e

noeHa 3aBpLUHK UCNUT noeHa

AKTUBHOCT Y TOKY

npeaaBawa 10{nucmeHun ncnut 20
npakTu4yHa HacTaBa 15|ycmeHun ucnut 20
KONOKBUjyMU 20

ceMMUHapu

15

MacTep akagemcke ctyguje




YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudmkauuja npeagmeTa 3a KbUry npegmeTa

CTyamjckm nporpam EnekTpoHuka n Mmkpocmuctemm

N36opHO nogpyuje (moayn) EnekTpoHuka

BpcTta 1 HMBO cTyauja MacTep akagemcke ctyanje

HasuB npegmerta OnepauunoHa ucTpaxveama

HacTtaBHuK (3a npegaBama) Jbybuwa M. Kouuh, Cnahana [1. MapuHkoBuh
HactaBHuk/capagHuk (3a Bex6e) Jbybuwa M. Kouuh, Cnahana [1. MapuHkoBuh
HacrtaBHuk/capagHuk (3a [JOH)

Bpoj ECIB 6|Cratyc npeameta (06aBe3Hn/nzbopun)  [13bopHu
Ycnos

Unre

npegmeta |OBnagaBake OCHOBHUM MaTteMaTUYKMM 3HakUMa 13 Teopwje 1 NpuMeHa UCTUX KPo3 nprMepe.

Ucxopn
npeamera |OcnocobrbEHOCT CTyAeHATa 3a NPUMEHY CTEYEHOT 3HaHa Y CTPYLIN.
Capgpxaj npegmera

EnemeHTU KOHBeKCHe aHanuse. [1pobnem onTumusaumje. JinHeapHo nporpamupane. Cumnnekc
meToa. Metog ayanHoctu. HennHeapHo nporpamMupare 6e3 orpaHu4era. [ pagvjeHTHU meToaum.
MeToa kowyrosaHux npasaua. Metoau npetpaxusarwa. HenmHeapHo nporpamupasse ca
Teopujcka |orpaHnvewsnma. Metoq kasHeHux pyHkumnja. Metoa cdonekcmubunHe TonepaHumje. EnemeHTn Teopumje
HacTaBa urapa. OntumanHe ctpartervje. JMHaMU4KO nporpamupare. ANroputMn MpEXHOr NnaHupama.

MpakTuyHa
HacTaBa
(BexOe,
AOH,
CTyAUNjCKM
ucTpaxuBa-
YKM pan) PauyHcke Bexbe
Jluteparypa
1{Jb. M. Kouuh, I". B. MunosaHosuh, C. MapuHkosuh, OnepavmoHa VcTpaxuBara, EnekTpoHcku
dakynteT, Huw 2007.

2{Kouuh Jb., dyHKUMje BULIE NpoMeHIbUBUX, EnekTpoHcku dakynTeT, 2008.
3
4
5
Bpoj yacoBa akTUBHe HacTaBe HeflefbHO TOKOM cemMmecTpa/TpumecTtpa/roguHe
NpepaBawa |Bex6e OOH CTyamjckn uctpaxmBadku pag OcTanu YyacoBum
2 2
MeTtone
nmsBohemwa
HacTaBe lMpenaBawa, pavyHcke Bexbe.
OueHa 3Hawa (MakcumarnHu 6poj noeHa 100)
lMpeaucnutHe o6aBe3e |noeHa 3aBpLlUHM ucnUT noeHa
AKTUBHOCT Yy TOKY
npegaBaka 10({nucmeHu ncnut 30
npakTM4yHa HacTtaBa YCMEHU ucnurt 20
KOJTOKBUjyMHU 40
ceMuHapm




YHuBepsuTeT y

Huwy EnekTpoHckn dakynTeT

MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam

EnektpoHuka n Mukpocmuctemum

M36opHO nogpyyje (moayn)

EnekTpoHuka

Bpcta 1 HUBO ctyamja

MacTtep akagemcke ctyguje

HasuB npegmeta

MNpojekToBaEe MHTErPMCAHUX KOra ca MELLUOBUTUM CUrHannMa

HacTtaBHuK (32 npeaaBamsa)

Mpegpar M. NeTkosuh, JamwaHosuh C. MunyHka

HacrtaBHuk/capagHuk (3a Bex6e)

Oejan [1. Mupkosuh

HacraBHuk/capagHuk (3a [JOH) Oejan . Mupkosuh
Bpoj ECINbB 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu
YcnoB
YcBajawe M cucTemMaTM30Bake 3Haka Be3aHuMX 3a EeKTPOHCKa Kona ca AUrnTanHuM U
Unrs aHanorHuMm curHanuma ca nocebHUM HarnackoM Ha AernoBuMMa Y Kojuma HacTaje KoHBep3uja u3
npeamMmeTa |jegHor oGrnvka curHana y gpyru.
CTtuuarbe koMneTeHUMja 3a NpojeKToBake MHTErpUcaHuX Kona ca MeLoBmMTuM curHanuma. Oyekyje ce
[a cTygeHTn Hayde ga kopucte VHDL-AMS, AMMEH3NOHMLLY TPAH3UCTOPE Y aHarnorHum 1 gurntanHmum
[ernoBuma Korna ca MeLOBUTMM CWUrHanuma, KopucTe nporpamMe 3a Bepudwukauujy u
Ucxon PU3NYKO NPOjeKTOBaHE MHTErPUCAHMX KOMa Kao U Aa Hay4ve Kako [a Hanvwy 1 npeseHTyjy pesyntar
npeameTa |paga.

Cappxaj npeamerta

OcHou VHDL-AMS jesuka 3a onuc xapasepa. Mogenu A/l n /A koHBepTOopa. LLym kBaHTU3auwmje.
MepdopmaHce koHBepTopa. EdpekTnBHM Gpoj buToBa. Noborbluake ogHoca curHan /wym
kopuwherwem nospaTtHe cnpere. Kona 3a obnukosare wyma. Noborsbluakwe ogHoca curHan/wym
ycpearwaBaweM. Kona 3a y3opkoBane curHana. SC-kona. Sl-kona. lNMojayaBaymn ca nporpaMmmprbnemMm
nojadarwsem (PGA). Apxutektype u npojektoBarwe A/ koHBepTopa. SD mogynaTtop. MASH
apxuTekTypa. Jeummatopcku omntpu 3a A/l koHBEpTOpe. APXUTEKTYpE

n npojekroBane [/A koHBepTopa. Edpektn npecnywasara curHana. CurHanm takta. TepMuyku

Teopujcka |edpektun. Edpektu cynctpaTa. YTulaj TonepaHuuje napameTtapa 1 HeynapeHocT KOMMoHeHaTa.
HacTaBa lMpumeHa unterpucanux A/ n /A koHBepTOpa.
MpakTnyHa
HacTaBa
(BexOe,
AOH,
CTYAWJCKN  |3Hare CTeYeHO Ha NpeaaBaruMa CTyOeHTM Npoaybrbyjy CTuUyhv BELTUHY NPOjeKTOBaka aHanorHux
MUCTPaXuUBa- |MHTErpucaHnx Kona ys npumeHy jegHor oa nHayctpujckux CAD cTtaHgapaa 3a npojektoBamkbe
YKu pan) uHterpucaHmx kona Mentor Graphics ASIC Design Suite nog LINUX/UNIX onepaTnBHUM cuctemom.
INurtepartypa
1|IM. NeTkosuh, MNpojekToBakbe CMOS nHTErpucaHux kona ca MewoBUTUM curHanuva, EnekrpoHckm
dakyntet, 2009,ISBN 978-86-85195-86-0.
2|Petkovi¢, P., Mili¢, M., Mirkovi¢, D.: VHDL i VHDL-AMS podrska projektovanju elektronskih kola i
sistema, Univerzitet u NiSu, Elektronski fakultet, Edicija Pomoéni udZbenici, 2010, 270 str., ISBN 978-
86-85195-85-3.
3|Baker, J. R., CMOS Mixed-Signal Circuit Design, IEEE Press, 2002, ISBN 0-471-22754-4.
4[MentorGraphics ASIC Design Suite 1 Asic Design Kit gokymeHTauuja.
5|http://leda.elfak.ni.ac.rs/?page=education/PEK/IKMS _EKIS.htm
Bpoj yacoBa aKkTUBHe HacTaBe HejleJbHO TOKOM ceMmecTpa/TpumecTtpa/roguHe
NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadku pag OcTanu YyacoBu
2 1 2
MeTtopne
n3sohewa (lMpenaBara; AyautusHe BexGe; NlabopaTopujcke BexGe Ha padyHapy; KoHcynTauuje; HamemayanHu
HacTaBe W rPYNHU NPOjEKTH.
OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa
AKTUBHOCT Y TOKY
npeaaBawa 10{nucmeHun ncnut 0
npakTu4yHa HacTaBa 30{ycmeHu ncnurt 30
KONOKBUjyMU 0
ceMuHapu 30
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YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnekrpoHuka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta CwmapT rpug TexHonoruje

HacTtaBHuK (32 npeaaBamsa) MurnosaHoswuh I1. Oparuwa

HacrtaBHuk/capagHuk (3a Bex6e) Oumutpujesnh A. Mapko

HacraBHuk/capagHuk (3a [JOH) Oumutpujesnh A. Mapko

Bpoj ECINbB 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu
YcnoB

L CTuuare HeonxoaHMX 3Haka U3 obracTy cMapT rpua TexHornoruja.

npeagmeTa

CTuuawe HeonxodHMX 3Hakba M3 obractTu cmapT rpup TEXHONorvja: KOHTpomna, KOMyHuKauwja,
npov3Boatba eHepruje, cknagutTerwe eHepruje, edukacHa guMcTpubyumja U MHTENUreHTHO Mepene
Ucxop NOTPOLLH-E.

npegmera
Capgpxxaj npegmerta

YBog y cmapT rpug TexHonoruvje. EHeprujcku edukacaH NpeHoc enekTpuyHe eHepruje. Ynpasrbake 1
KoHTpona. lNpeHoc nogataka y cmapt rpuagy. Mukporpua. EHepreTcku edomkacHe 3rpage. MNpeasuhanse
NOTPOLUHE ENTEKTPUYHE eHepruje.

Teopwumjcka

HacTaBa

MpakTnyHa . .

HacTaBa OncTtpnbynpaHa nponsBogh-a - BeTporeHepatopu, conapHe henwvje, ropneHe henuvje. SCADA cuctemu

(Bex6e y enekTpoeHepreTckoj Mpexu. CUrypHoOCT nogataka y cMapT rpuay. MHTenureHTH1 mepadm noTpoLuHe
3

[OH N enekTpoHCKn ypehaju y peanusauunjyu mmkporpugoBa. Kapaktepuctnke caBpeMeHux ontepehera y
’ €neKTOeHepreTCKoj Mpexun: XxapMoHujcka nsobnunyerwa, THD, akTuBHa/peakTMBHa/CHara n3obnuyemsa,

cTyaunjckm .
MeTpanmmal dakTop cHare 1 kopekuuja daktopa cHare.
YKu pan)
Nurtepatypa
1|J. Ekanayake et. al.: "Smart Grid: Technology and Applications", Wiley and Sons, 2012, ISBN: 978-0-
470-97409-4.
2|J. Momoh: "Smart Grid: Fundamentals of Design and Analysis", Wiley and Sons, 2012, ISBN: 978-0-
470-88939-8.
3| T. Flick: "Securing the Smart Grid", Elsavier, 2011, ISBN: 978-1-59749-570-7.
4
5
Bpoj 4yacoBa akTMBHe HacTaBe HegesbHO TOKOM ceMecTpa/TpumecTpa/roguHe
NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadku pag OcTanu YyacoBu
2 1 1
MeTone MpenaBara, nabopartopujcke Bexbe, KOHCyNTauumje, CEeMUHAPCKU pagoBu.
n3Bohema
HacTaBe
OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa
aKTUBHOCT y TOKY
npeaaBamba 10|nnucmeHn ncnur
npakTu4yHa HacTaBa 20lycMeHun ncnut 40
KONOKBUjyMU
ceMuUHapu 30




YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnektpoHuka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

Hasue npeamera MopenoBawe enemeHaTa enekTPOHCKMNX Kona 1 cuctema
HacTtaBHuK (32 npeaaBamsa) HOammaHosuh C. MunyHka

HacrtaBHuk/capagHuk (3a Bex6e) AHppejeBuh-Ctowosuh B. MyoHa
HacraBHuk/capagHuk (3a JJOH) Axppejesnh-Ctowosuh B. MyuoHa

Bpoj ECINbB 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu
YcnoB

YCBajaH:e N cuctemMatTni3oBale 3Haka O MoAeNoBakby efieMeHaTa eyfieKTPOHCKMX Koa U cuctema of
Lunm HMBOA NMoJ1ynpoBOAHUYKMUX KOMMNOHEeHaTa A0 MakpomMojea eflemeHata Ha CUCTEMCKOM HUBOY.

npeagmeTta

CTtuuare koMneTeHumja 3a Kpenparbe Kako UsMdKkux Mogena enemeHaTa enekTpoHCKMX Komna, Tako 1
Mogena 3acHOBaHWX Ha MoAeny LipHe KyTuje.

Ucxon
npeameTa
Capgpxxaj npegmerta

YBoa y mogenosame. OcobrvHe mogena enekTpoHckux kona. Metoam 3a MogenoBatse.
Kapaktepusauumja mogena v noctynuu mogernosara. Mogenu upHe kytuje. ®nsmykm Mogenm.
Xvjepapxuja mogena. Mogenu 3a mane curHane. JlokanHu mogenu. mobanHu mogenu. TayHocT
mMogena. Mogenu pnpn nonynpoBogHn4kmnx ctpyktypa. Mogenn JFET-a n MOSFET-a. Mogenu
KOMMOHeHaTa ca pereHepaTUBHUM KapakTepuctukama. Makpomogenu aHanorHux henwja.
Teopujcka Makpomogenu gurntanHux henvja. eHepucarwe makpomogena. Mogenosawe wyma. Mogenosare
HeeneKkTpU4HNX BenuuuHa. Mogenosane conapHux henuja n naHena.

HacTaBa
MpakTnyHa
HacTaBa
(BexOe, .
[IOH, Y okBupy oBOr Kypca npeasuheHe cy Bexxbe 3acHOBaHe Ha NpMMeHn Spice cumyrnaTopa.
CTyaujcKn
MCTpaxuBa-
YKu pan)
INurtepartypa
1[BaH4yo b. JlntoBckn: MogenoBakwe KOMNOHEHaTa eNeKTPOHCKNX Kofa u cuctema, YHurpadg Huw, 2009,
ISBN: 978-86-85195-74-7.
2|Banuvo b. JlntoBcku: NpojekToBare enekTpoHckMx korna, Hoea Jyrocnaewuja, Bpare, 2000, ISBN 86-
7369-015-3.
3
4
5
Bpoj yacoBa akTMBHe HacTaBe HeflefbHO TOKOM ceMecTpa/TpumecTpa/rogvHe
NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadkv pag OcTanu YyacoBu
2 1 1
MeTtope MpenaBama; Jlabopatopujcke Bexbe; KoHcynTauuje; UHanBuayanHu npojekTu.
n3Bohema
HacTaBe
OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa
aKTUBHOCT y TOKY
npeaaBawa 20|nucmeHu ncnur
npakTu4yHa HacTaBa 20lycMeHun ncnut 40
KONOKBUjyMU
ceMuUHapu 20




YHusepsauteT y Huwy

EnekTpoHckn dakynTeT

MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam

E.I'IeKTpOHI/IKa N MUKPOCUCTEMU

M36opHO nogpyyje (moayn)

EnekTpoHuka

Bpcta 1 HUBO ctyamja

MacTtep akagemcke ctyguje

HasuB npegmeta

LLnpokonojacHe mpexe 3a NnpucTyn

HacTtaBHuK (32 npeaaBamsa)

Hebojwa JoH4oB

HacrtaBHuk/capagHuk (3a Bex6e)

Hebojwa [JoH4yoB

HacraBHuk/capagHuk (3a JJOH)
Bpoj ECINbB 6|CraTyc npeameTa (06aBe3nn/m3Gopun)  [1M3bopHu
YcnoB

CTuuare OCHOBHUMX 3Haka O NPUCTYNHUM TeXHOoorMjama 3a AUCTpubyLmjy LUMPOKOMNOjacHMX
Unrs WHTEPaKTUBHUX cepBUca. YNo3HaBake ca TUNOBUMA N apXUTEKTypama LLUIMPOKOMNOjaCHMX MPUCTYNMHUX
npeamMmeTa |mpexa v ogroBapajyhum cTaHgapguma v npenopykama.

[Mo3HaBawe rmaBHUX KapakTePUCTUKA LLUMPOKOMOjaCHNX NPUCTYMHMX TexHonoruja. CnocobHocT nsbopa
Ucxon onTMMarHe apxuTekType MpeXe 3a MPUCTYN ca CTaHOoBULWTa edmkacHe gucTpmbyLmje WMpoKonojacHMX
npeaMmeTa |MHTEPAKTUBHUX CepBuca.

Cappxaj npeamerta

OnwTn mogen Mpexe 3a npuctyn. [Npernen kapakrepucTnka npeHocHux Meaujyma. CtaHgapau v
npenopyke. TexHoMnorvje LWMpPOKOMNojacHOr NpUcTyna KoA TenekoMyHMKaumnoHnx kabnosa ca
CUMEeTPMYHUM napuuama. xDSL cumeTpudHe n acumeTpudHe npuctynHe TexHonorvje (HDSL, SHDSL,
ADSL2+, VDSL). Ypehaju 3a wmpokonojacHu npuctyn (pasgenHuum, IP-DSLAM, xDSL mogemum).
OnTuka y npuctynHum mpexama (FITL). Tononoruje onTrykmMx NPUCTYNHUX Mpexa. MNacuBHe 1 akTuBHe
onTunyke mpexe y nokanHoj netren (BPON, GPON, EPON, AON). DWDM cuctemu. KombuHoBaHe
TexHonoruje y mpexama 3a npuctyn. MogepHusauumja KOC cuctema y3 kopuwhere xubpugHux mpexa
ca ONTUYKUM U KoakcujanHum kabnosmma (HFC mpexe). [IBoCMepHM NpeHOC CurHana u cepeucu
(kabnoscka TB, nHTepHeT, BUOEO Ha 3axTeB, NpeHoc roeopa). [nasHa ctaHunua (CMTS). Kabnoscku
mozemu. LLinpokonojacHu NpucTyn Npeko enekTpoeHepreTckmx Bogosa. PLC mpexe npeko HUCKO-
HanoHckux BodoBa (ocHOBHM enemeHTn: PLC 6asHa ctanuua, mogem, punutep, gateway). KyhHe (In-
home) PLC mpexe. Bexnyna nokanHa netrba (RITL). ®UKCHM 1 MOOUMHM BEXMYHM NPUCTY.

Teopujcka |LLUupokonojacHe 6exuyHe npucTynHe TexHonorvje (WLAN, UWB, Wi-Max). BulieHameHcku npucTynHu
HacTaBa yBoposu (MSAN).
IlpakTu4yHa
HacTaBa
(BexOe,
AOH,
CTyAunjcKn
McTpaxuBa- |[pakTnyaH pag ca MEPHMM MHCTPYMEHTUMA 3a KapakTepu3auujy NPUCTYMHUX Mpexa Ha (On3N4KoM
YKu pag) HWBOY 1 IP HUBOY.
JNnutepartypa
1|Hebojwa C. JoHyos, LLnpokonojacHe mpexe 3a npuctyn, ckpunta, 2010.
2|MwunaHn JaHkoeuh, 3opaH MeTposuh, LLinpokonojacHe gurutanHe Mpexe MHTErpUcaHnx aUrnTanHux
cepBuca — Mpexe 3a npuctyn, 2. usgame, Akagemcka mucao, 2003.
3|P.Golden, H.Dedieu, K.Jacobsen, Fundamentals of DSL technology, Auerbach Publ., T.& F, 2006.
4|Chinlon Lin, Broadband Optical Access Networks and Fiber-to-the-Home, Wiley, 2006.
5[Halid Hrasnica, Abdelfatteh Haidine, Ralf Lehnert, Broadband Powerline Communications - Network

Design, John Wiley and Sons Ltd, 2004.

Bpoj yacoBa

aKTUBHe HacTaBe HeAeJbHO TOKOM ceMecTpa/TpumecTtpa/roguHe

lNMpenaBawa |BexGe OOH CTyamjcKkn ncTpaxxmBadkuv pag OcTtanu YyacoBu
2 2

MeTtone

unsBohemwa

HacTaBe lMpepnaBara, NpakTUYHa HacTaBa, KOHCyNTaluje, ceMUHapCcKn paa.

OueHa 3Hawa (MakcumanHm 6poj noeHa 100)

lMpeaucnutHe o6aBe3e

noeHa 3aBpI.IJHM nenuTt noeHa

npeaaBawa

AKTUBHOCT Yy TOKY

NMUCMEHU ucnut 20

npakTu4yHa HacTaBa

20|ycmeHu ncnur 20

KONOKBUjyMuU

cemMuHapw

35




YHusepsauteT y Huwy

EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam

E.I'IeKTpOHI/IKa N MUKPOCUCTEMU

M36opHO nogpyyje (moayn)

EnekTpoHCcke KOMMOHEHTe U MUKPOCUCTEMN

Bpcta 1 HUBO ctyamja

MacTtep akagemcke ctyguje

HasuB npegmeta

MepguumHcka cumsmka

HacTtaBHuK (32 npeaaBamsa)

NopaH C. Puctuh

HacrtaBHuk/capagHuk (3a Bex6e)

Emunnja H. 2)KusaHosuh

HacraBHuk/capagHuk (3a JJOH) Emunuja H. XXueaHosuh

Bpoj ECINbB 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu

Ycnos

Unn

npeamMmeTa |YnosHasBawe ca MPUMEHOM jOHU3Yjyher n HejoHu3yjyher 3padersa y MEAULIMHW, KaOo U ca MPUHLIMNOM paj
Ucxon lMo3HaBame AMjarHOCTUYKMX U TEpanujCKMX MeToda Yy MeauUMHK, KOju Ce 3acHUBAjy Ha HEKOj of BpcTa
npeameTta [3paderba, Kao M ypehaja Koju ce Kopucte y Ty CBpXY.

Capgpxxaj npegmerta

Teopwumjcka
HacTaBa

MepauumHcka gujarHoctuka. [lobvjare n 0cobuHe peHAreHCKUX 3paka u HbMxoBa NprMeHa y MeauLmHu.
Paguorpaduja n cdonyopockonuja, Mamorpadmja, peHAareH cpua, komnjytepcka Tomorpadguja.
Hobujare n ocobuHe ynTpassyka 1 npumMeHa y meguuuHn. MNpuHUun marHeTHe pesoHaHue, 1 npumMeHa
Yy MeauumHckoj anjarHoctmun. Kopuwhere pagnonsotona y MegumumMHCKO] AujarHOCTUMLM U
paguotepanuju. PET anjarHoctuka. MNMpumeHa nacepa y meguumHu. MNpumeHa pagnodpekseTHOr 1
ONTUYKOr 3payera y MeanUMHCKOj AnjarHocTuum 1 Tepanmju. Ypehaju 3a pagnotepanujy.

MpakTnyHa
HacTtaBa
(BexOe,
AOH,
CTyaujcKn
MCTpaxuBa-
YKu pan)

MpakTnyHa HacTaBa ce ogBuja Kpo3 padvyHcke Bexxbe. Ha pauyHcknm Bexxbama ce peluaBajy KOHKPETHU
npobnemu kako 6u CTyAeHTU Nakile 1 ycnewHvje caBnaganu nojeamHe obnactu koje ce obpahyjy kpo3
TEOPUjCKY HacTaBy.

INurtepartypa

I". Puctuh, MegmumnHcka dmnsnka, ckpunta, EnekrpoHckun pakyntet Huw

1
2
3
4
5

Bpoj yacoBa

aKTMBHe HacTaBe HeferbHO TOKOM cemecTpa/TpumecTtpa/roguHe

NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadkv pag OcTanu YyacoBu
2 2 0

MeTtopne

unsBohemwa

HacTaBse lNpenaBama, pavyHcke Bexbe v KoHcynTauumje

OueHa 3Hawa (MakcumanHm 6poj noeHa 100)

lMpeaucnutHe o6aBe3e

noeHa 3aBpI.IJHM nenuTt noeHa

AKTUBHOCT Y TOKY

npenaBama NMUCMEeHU ucnuT 35
npakTu4Ha HacTaBsa YCMEHU ucnut 35
KONOKBUjyMuU

CceMuUHapu 30

21



YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnekTpoHCcKe KOMMOHEHTE 1 MUKPOCUCTEMMU

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta MWKpOCEeH30pKn N MUKPOCUCTEMM

HacrtaBHuK (3a npegaBam-a) He6ojwa []. JaHkoBuh

HacraBHuk/capagHuk (3a Bex6e) Jby6omup M. Bpadap

HacraBHuk/capagHuk (3a [JOH) Jby6omup M. Bpaydap

Bpoj ECINb 5|Cratyc npeamera (o6aBesHn/usbopHn)  [13bophu

YcnoB

Uns OBnagaBane 3HawUMa HEOMXOAHUM 33 pa3yMeBahe U NPaKkTUYHy NPYMEHY CaBPEMEHUX CEH30PCKNX

npegmeTta KOMMOHEeHaTa y MeEpHUM MUKpPOCUCTEMUMA.

OcnocobrbaBatse CTyaeHaTa 3a pasymMeBake NpuHLMna paga CEH30PCKUX MUKPOCUMCTEMA, Kao U 3a
Ucxon CcaMOCTasHO NoBe3nBaHe CEH30pa Ca MUKPOKOHTPOEPMA U OCHOBHO NPOjeKTOBaHe MpakTU4HOr
npegmera |MukpocucTema

Capgpxxaj npegmerta

YBOA Y MUKpOCEH30pCcKe TexHornorunje. IHTerpucaH MUKpOCEH30pU: TeMNepaTypHU, ONTUYKK,
MarHeTHW, CEH30pPU KpeTara 1 yop3ara, XeMUjCKn CeH30opu, bruoceH3opu. [NpojekToBare
MUKpocucTema. MUkpoceH3opy 1 MUKPOKOHTporiepy. Kona 3a cnpery ca MUKPOKOHTPOSIEPOM.
AHanorHo-gurmtanHa koHeep3uvja. Obpaga CEH30pCKUX curHana y BpeMeHckoM gomeHy. CodTeepcke

Teopujcka : :
mMeToae obpage curHana. MNpoTokonu 3a koMyHuKaumjy 1 kopuwhere nepudepwuja.

HacTaBa

MpakTnyHa
HacTaBa
(BexOe,
[OOH,cTyawj
CKu Y okBupy nabopartopujckmnx Bexbana, npeasuheHa je obyka y pagy ca MUKPOKOHTpOnepuma, Kao u
MCTPaXuBa- |BuLLE CaMOCTalNHUX CTyAEHTCKNX MpojekaTa NpojekToBakba MUKPOCUCTEMA Ca PasnmyuTUM

YKK papn) MUKPOCEH30pUMa.

JNnutepartypa
1|Gardner J., Varadan V., Awadelkarim O. "Microsensors, MEMS and smart devices: technology,
applications & devices ", Wiley, UK (2001)

Fraden J., Handbook of modern sensors: Physics, designs and applications,Springer-Verlag, (2004)

M.MonoBwh,"Ce3opn n mepena”, Bua enektpotexHuyka wkona, beorpaa, (2000)

it [

H. JaHkoBuh, "lMpakTnkym 13 npeameta: CeH3opu u npeTBapayn”, EnektpoHckn ®akyntet Huw (1995)

5|Kopuihetse MHTEpHETA
Bpoj YacoBa aKTMBHe HacTaBe HeflesbHO TOKOM ceMecTpalTpumectpa/roguHe

lNMpenaBawa |BexGe OOH CTyamjcKkn ncTpaxxmBadkuv pag OcTtanu YyacoBu
2 2 1

MeTtone

n3Bohema

HacTaBe MpepaBama: AygutopHa. Bexobe: JlabopaTtopujcke. KoHcynTauuje

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)

NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa

AKTUBHOCT Y TOKY

npeaaBamba 10|nucmeHn ncnur

npakTu4yHa HacTaBa 40|ycmeHun ncnut 50

KONOKBUjyMU

ceMuHapu

22



YHusepsauteT y Huwy

EnekTpoHckn dakynTeT

MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam

E.I'IeKTpOHI/IKa N MUKPOCUCTEMU

M36opHO nogpyyje (moayn)

EnekTpoHCcke KOMMOHEHTE U MUKPOCUCTEMN

Bpcta 1 HUBO ctyamja

MacTtep akagemcke ctyguje

HasuB npegmeta

TexHonornje opraHcKnx noslynpoBOgHUYKMX MaTepujana n KOMnoHeHaTa

HacTtaBHuK (32 npeaaBamsa)

CrtedpaHoBuh Y. Oumutpuje

HacrtaBHuk/capagHuk (3a Bex6e)

CredaHosuh Y. Oumuntpuje

HacraBHuk/capagHuk (3a [JOH) CrtedpaHoBuh Y. Oumutpuje
Bpoj ECINbB 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu
Ycnos
Lwvrs CTuuare OCHOBHUMX 3HaHa O OPraHCKMM MOoSynpoBOAHULIMMA, TEXHOMOIMjama U KOMMNOHeHTaMa Koje ce
npegmera 3aCHMBajy Ha OBUM MaTepujanuma.
CTygeHT ce ynosHaje ca ocobmMHama 1 TeXHOornjama OpraHcKux noslynpoBOAHUYKNX MaTepujana.
Takohe, cTMye 1 3Haka O KOMIMOHEHTaMa Koje ce 3aCHMBAjy Ha OPraHCKMM NonynpoBOAHMLMMA, U
Ucxon ocnocobrbeH je Aa camocTanHo KOpucTu komepumjanHm codpTeepcky anate Silvaco 3a cumynauujy
npeaMeTa  |TEXHOMOLIKMX NpoLeca 1 eNeKTPUYHNX KapakTepucTUka KOMNoHeHara.

Cappxaj npeamerta

YBoa. OpraHcku nonynpoBogHULM. TpaHcnopT Hocunaua y KpUcTanHum, NOfMKPUCTANHUM 1
aMopdHNM OpraHCKUM NonynpoBoaHULMMa. JlyMUHecUeHUmja y opraHCKUM MaTtepujanmma,
dunmosmma n kpuctanuma. CrnoHTaHa n ctumynmncaHa emuchja. lNpeHoc eHepruje n ekcumTauuja.
doTokoHayKuuja, hOoTOMHAYKOBaH TpaHcdep HaenekTpucara. POTOHANOHCKE KOMIMOHEHTE, ConapHe
henwnje n otoguoae. OpraHckn LEDs, ocHOBHe CTpyKType 1 ukbekumnja Haenektpucawa. OpraHcku
LED agucnneju, akTBHM U NacuBHM MaTpuydHu gucnneju. OpraHcku TpaHauctopu. Kona n cuctemu

Teopujcka
6asnpaHn Ha OpraHCKMM KOMMOHeHTama. POTOEKCLMTOBaHM OPraHCKu fiacepu.
HacTaBa
MpakTMyHa |y okeypy jeaHOr NNaHMpaHor CeMUHAPCKOr Paaa 1 CamMoCTanHOr MPOjeKTa Koju GpaHu Y OKBUpY
HacTaBa 3aBPLLHOr UCMUTA, Kao U NnaHnpaHux Bexbara Koje ce 06aBrbajy Ha padyHapy, CTyAeHT ce Brimxe
(BexoGe, yrMo3Haje ca opraHCcKMM MosynpoBOAHMLMMA U KOMIMOHEHTaMa, Kao U ca KonvMMa 1 CUCTEMUMA Koju ce
AOH, 6a3vpajy Ha OpraHCcKMM KOMMOHeHTama.
CTyAMnjcKm
ucTpaxuea-
YKu pan)
INurtepartypa

1

Pope and Swenburg, Electronic Processes in organic crystals and polymers, 2 nd Ed., Oxford

2 Skotheim, Elsenbaumer, and Reynolds, Handbook of conducting polymers, Eds, 2 nd Ed., Rev.

H.S. Nalwa, Ed., Organic electroluminescent materials and devices, Amsterdam.

OparaH MNaHTtuh, TaTjaHa MNewwh, Ensa JosaHosuh, Mogenupare 1 cumynasmja y MMKpoeneKkTpoHuLu,
EnekTpoHcku dakynteT y Huwy, 2005.

5

MpenaBawa y opmn PowerPoint npeseHTaumja, maTtepujanu 3a padyHcke Bexbe un Bexbe Ha
padyHapy.

Bpoj yacoBa

aKTMBHe HacTaBe HeferbHO TOKOM cemecTpa/TpumecTpa/roguHe

NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadku pag OcTanu YyacoBu
2 2 0

MeTtope

um3Bohemwa

HacTaBe lMpepnaBawa, KoHCcyNnTaumje, Bexbe, Bexxbe Ha payyHapy, npojekar.

OueHa 3Hawa (MakcumanHm 6poj noeHa 100)

MpeaucnutHe o6aBe3e

noeHa 3aBpI.IJHM nenuTt noeHa

AKTUBHOCT Yy TOKY

npepasaka 10|nucmeHn ncnut 25
npakTU4Ha HacTaBa 20|ycMeHun ucnut 25
KONOKBUjyMHU

ceMuUHapu 20
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YHusepsauteT y Huwy

EnekTpoHckn dakynTeT

MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam

EJ'IeKTpOHI/IKa N MUKPOCUCTEMU

M36opHO nogpyyje (moayn)

EnekTpoHCcke KOMMOHEHTE U MUKPOCUCTEMN

Bpcta 1 HUBO ctyamja

MacTtep akagemcke ctyguje

HasuB npegmeta

NHTerpncaHm MymkpocmcTemm

HacTtaBHuK (32 npeaaBamsa)

Anerta . MNpujuh

HacrtaBHuk/capagHuk (3a Bex6e)

AHerta I1. Mpujuh

HacraBHuk/capagHuk (3a JJOH) Anerta . MNpwujuh
Bpoj ECIb 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu
YcnoB

N3yyaBare CTpyKType 1 NpuHumMna yHKUMOHMCAHa MHTerpucaHnx MmkpocucteMa 6asmpaHmx Ha

Unrs nporpamabunHom cuctemy Ha ymny (PSoC). YnosHaBane ca KOHLENTOM KOHUrypabunnHocTu u
npegmeTta |moryhHocTMMa uMmnnemeHTtaumnje PSoC-a.

Mo3HaBare CTPYKType, NpMHUMNa PyHKLMOHUCAHa U 0cobrnHa KOHGUIrypabunHOCTN MHTErprUCaHmX
Ucxon MUKpocucTema 6asupaHux Ha nporpamadunHom cuctemy Ha uuny (PSoC). CnocobHocT peanvsauuje
npegmMeTa |pasHoBpCHMX annukauunja ca PSoC-om.

Cappxaj npeamerta

Teopwumjcka
HacTaBa

YBoga. Kapakrepuctuke PSoC apxutektype. LleHTpanHu nogcuctem. PSoC3 uun ca 8-6utHum
npouecopom. PSoC5 umn ca 32-6utHum ARM npouecopomM. AHanorHn nogcuctem. AurutanHm
nogcucteM. bnokosu onwte HameHe. MNogcuctem 3a KOMyHUKauujy ca okonnHom. KomyHukaumja
namehy noacuctema. Cneumdmynmn mogynm PSoC-a (SC/CT, LCD gpajsep, CapSense apajsep).
YrpaheHe komnoHeHTe umna. CodTBEPCKO pasBojHO okpyxerwe PSoC-a. Npasuna paga ca PSoC-om
13 npakce. Pa3BojHa okpyxena 3a pag ca PSoC-om.

MpakTnyHa
HacTaBa
(BexOe,
AOH,
CTyANjCcKn
McTpaxuBa-
YKu pan)

MpakTnyHa Bexxbana kopuwherwem PSoC pa3BojHUX OKpyKeHa: paf ca CeH3opuMa yop3ara,
KanauuTUBHUM, TEMNEPATYPHUM U CEH30pUMa BnM3nHeE; ynpaBrbake Nepudepmrjama; KoMyHUkaumja ca
padyHapoMm; paj ca KanauuTMBHUM Knusadmma v NpekMaavnma; npeseHTaumja gurntanHe noruke;
reHepucame NpeunsHnUX aHanorHmx curHana.

JNnutepartypa

1

CkpunTa crnajaosa ca npefaBama

N

W. Weidinger, "System Investigation of Programmable Systems on Chip (PSoC)", VDM Verlag Dr.
Mueller e.K., 2008.

R. Ashby, "My First Five PSoC3 Designs", Cypress Semiconductor Corporation, 2010-2012.

N

"CY8CKIT-003 PSoC3 FirstTouch Starter Kit Guide", Cypress Semiconductor Corporation, 2009-2012.

5

"CY8CKIT-001, PSoC Development Kit Guide", Cypress Semiconductor Corporation, 2012.

Bpoj yacoBa

aKTUBHe HacTaBe HeAeJbHO TOKOM ceMecTpa/TpumecTtpa/roguHe

lMpenaBawa

Bex6e OOH CTyamjcKkn ncTpaxxmBadkuv pag OcTtanu YyacoBu

2

MeTtome
n3Bohema
HacTaBe

Teopwjcka HacTaBa - kopuwherwe cnajaosa; lNokasHa HacTaBa — NnpeAcTaBrbake npojekara; Bexobe -
KopuLhere pasBojHUX OKpYXXeHa 1 padyHapa.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)

MpegucnutHe o6aBe3e

noeHa 3aBpLUHK UCNUT noeHa

AKTUBHOCT Y TOKY

npeaaBawa 5|nMcMmeHn ncnut 20
npakTu4yHa HacTaBa 15|ycmeHun ucnut 20
KONOKBUjyMU 40

ceMuHapu

24



YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnektpoHuka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta BuayenHu amsajH

HacrtaBHuK (3a npegaBan-a) CrojaHosuh B. Hukona

HacrtaBHuk/capagHuk (3a Bex6e)

HacraBHuk/capagHuk (3a JJOH) CrojaHosuh B. Hukona

Bpoj ECIb 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu
YcnoB

YnosHaBawe CTydeHaTa ca BU3yenHoM yMeTHOLWRY, Kako HacTaje, Koje Cy OCHOBE U YBO[ Y ECTETUKY.
LWTa je ku4, a wTa cy npase BU3yernHe BpeaHOCTU, ocehaj 3a neno. YNo3Hatu cTygeHTe ca ocHoBaMa
norotuna, Tunorpaduje, oTtorpaduje, KOMNNETHOr BU3YENHOT NOeHTUTETa U HEroBOr cTBapaksa.
Unrs OunzajH Ha doTorpadmjun, unmy 1 Tenesunsuju, Wtamnu n web-y. Ynotpeba 6o0ja, nuHuja, obnmka un
npeameTra |[cnosa. ToTtan gusajH 1 BM3yenHa KOMyHUKauumja.

CTyaeHTM cy ocnocobrbeHn ga camocTarnHo Kpeupajy norotune, n octane BU3yernHe enemMeHTe 3a
pasnuuuTe notpebe: y web gusajHy, Tenesusnju, punmy, bunbopamma, peknamama, anu caMmo Kao 4eo
TOTan Av3ajHa ca ogpefeHOM MOPYKOM Yy LIUIby BU3YESTHOT KOMYHULMPaka U LWTO O0rber BU3yernHor
[oxuereaja. CamocTanHo ansajHupane norotuna, cMelTakwe y ogpeheHn opmar ca KOMNNeTHUM
Ucxop npornpaTHUM au3ajHoM, cLeHorpadmjom, CBETNOM, rpadpkoM Ha TENEBU3NjU, Kao 1 ca CBUM
npegmera BU3YeSNTHUM enemMeHTMMa Ha web-y n octannum goopmartmma.

Capgpxxaj npegmerta

OCHOBHM NOjMOBU NMKOBHE YMETHOCTU, CBeTna, komnoauuuja. opma n cagpxaj ausajHa. lNoctnsame
cneundmnyHor ecteTckor edpekta. Kako KOpUCTUTU eneMeHTe: KOHTpacCT, NepcrnekTuaa,
TPOAMMEH3UOHANHOCT, MOKPET, NOHaBbake, LenuHa, cumobonu u 6oje. 3Haderwe 1 ncnxonoruja 6oja,
06nmum 1 BKxoBo Kopuwhere. Tunorpaduja kao enemeHT amsajHa. Acoumjaumje, bpeHagnpame,
Teopujcka |Bu3yenHu naeHtuteT. [IM3ajH y web-y, AM3ajH Ha TeneBusuju u unmy, rpadmndky ansajH. AHuMaumja

HacTaBa ernemMeHaTa BM3YyenHor ans3ajHa Ha TeneBsuaunju u sugey. Anatu: Agobe.

MpakTnyHa

HacTtaBa

(BexOe,

AOH, MpakTnyHa HacTtaBa 6uhe n3BoheHa KOHTUHYMpPaHO TOKOM Lienor cemecTpa, cTyaeHTn he npaBuTu

CTYAMWCKN  |noroTune, Tunorpadujy 1 KOMnneTaH BU3yenHu ausajH Ha 3agate Teme. OcMULLTbaBaHe KOMMMETHOr
UCTpaxusa- |ToTan ausajHa 3a Heko npenysehe, cdupmy, of noroa, 4O KOMMNMETHe NpBe Web cTpaHuue v 3aWTUTHOT

YKu pan) 3Haka. [Ju3ajH Ha TB wnvuama v UWMHIoBuMa, An3ajH Ha BENUKUM U Mannum doopmaTtmma.
Nurtepatypa
1
2
3
4
5
Bpoj yacoBa akTMBHE HacTaBe HeflefbHO TOKOM ceMecTpa/TpumecTpa/rogvHe
NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadku pag OcTanu YyacoBu
2 2
MeTone
n3Bohema
HacTaBe MpepaBama, ayautneHe Bexoe, nabopaTopujcke Bexoe.
OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa
aKTUBHOCT y TOKY
npeaaBawa 5|nMcMmeHn ncnut 20
npakTu4yHa HacTaBa 15|ycmeHun ucnut 20
KONOKBUjyMU 20
ceMuUHapu 20
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YHusepsauteT y Huwy

EnekTpoHckn dakynTeT

MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckn nporpam

EJ'IeKTpOHI/IKa N MUKPOCUCTEMU

U36opHO noapyyje (moayn)

EnekTpoHuka

BpcTta u HUBO cTyauja

MacTtep akagemcke ctyguje

HasuB npegmeta

O6papga Bugeo curHana

HacrtaBHuK (3a npeaaBama)

Cawa B. Hukonuh

HacrtaBHuk/capagHuk (3a Bex6e)

HacraBHuk/capagHuk (3a [JOH) Crtesuua C. LiBeTkoBuh
Bpoj ECIb 5|Cratyc npeameTa (06aBe3Hn/u36opHn)  |13GopHw
YcnoB
lMpencraBuTy OCHOBHE anropyTMe 3a gurntanHy obpagy Bugeo curHana: nobosbluake KBanuteTa,
Unm usoLTpaBawe, unTpupare, cermeHTaumja, getekumja u npahexwe nokpeTHUx objekata uta.
npeametra |OBnagaTt matemMaTUu4KMM anapaToM 3a NPUMMEHY onepauuja y aurntandoj obpaam sugea.
CodpTBEpCKM peanu3oBaTun cTeveHo 3Hawe y MaTtnaby.
Ucxon Ocnocobutu cTygeHTe ga pasymejy 1 caMoCTasniHO MMMIIEMEHTUPAjy OCHOBHE onepavuje gurutanHe
npeameTa obpage Bupeo curHana y Matnaby.

Cappxaj npeamera

Yknawame LWyma y Buaeo curHany. Cyneppesonyuuja - noborsliare pesonyuuje suaea.

HacTaBe

Teopujcka |Crabunmsauuja Buaeo cekseHue. Kpevpane noHopamcke Cnvke Ha OCHOBY Buaea. Aytomarcka
HacTaBa AeTtekuuja n npaherwe nokpeTHUx objekata. [leTekumja n nsaeajawe Kiby4HUX dopejmoBa.
MpeTpaxuBare BMAEa Ha OCHOBY cagpkaja. BogeHu xur npmerseH Hag, BUOEOM.
MpakTnyHa
HacTaBa
(BexOe, .
[IOH Bex0be Ha padvyHapy y nporpamckom nakety Matnab. NpakTtnyHa nmnnemeHTaumja anropytama 3a
T avrntanHy obpagy Buaeo curHana npeacTaBrbeHNX Ha NpejaBaknmMa.
CcTyAunjckm
MCTpaxuBa-
YKu pan)
INurtepartypa
1|0Oge Marques, Practical image and video processing using Matlab, Wiley, 2011.
2|Y. Wang, J. Ostermann, Y. Zhang, Video Processing and Communications, Prentice Hall, 2002.
3|Rafael C. Gonzalez, Richard E. Woods, Digital Image Processing, 3rd edition, Prentice-Hall, 2008.
4
5
Bpoj yacoBa akTMBHe HacTaBe HeflefbHO TOKOM ceMecTpa/TpumecTpa/rogvHe
NMpenaBawa |Bexbe OOH CTyamjckn uctpaXxmBadkv pag OcTanu yacoBu
2 2
MeTtopne
usBohewa |lpenasara, naboparopujcke sexbe.

OueHa 3Hawa (MakcumanHm 6poj noeHa 100)

MpepncnutHe o6aBe3e

noeHa 3aBpI.IJHM nenuTt noeHa

AKTUBHOCT Y TOKY

5|nucmenu ncenur 20
npeaaBamba
npakTu4yHa HactaBa 15|ycmeHu ncnut 20
KONOKBUjyMHU 20
ceMUHapu 20
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YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnektpoHuka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta BpemeHcko-pekBeHLMnjcka aHann3a curHana
HacrtaBHuK (3a npegaBan-a) Bnactumup [. Masnoswuh, dejaH H. Munuh
HacrtaBHuk/capagHuk (3a Bex6e) lopaH 3. CtaHuuh

HacraBHuk/capagHuk (3a [JOH) "opaH 3. CtaHuuh

Bpoj ECIb 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu
YcnoB

YnosHaBake ca NpuHUUnMma, TEOPUjCKMM KOHLEeNTMMa 1 anroputMma 3a BPEMEHCKO —
LUnrs (PPEKBEHLINCKY N MPOCTOPHO — (hpeKBEHLMjCKY aHanu3y curHana, ca TexHmkama obpage curHana, kao
npegmMeTra |u npoueHa napameTapa MynTUKOPUCHUYKUX CUrHana.

Ouekyje ce oa CTyOeHTU caBnagajy Teopumjcke OCHOBE BPEMEHCKO-NPOCTOPHO-(pekBeHLMjcke obpaae
curHana ca peluaBarem KOHKpeTHMX npobnema v3 npakce, Kao LWTO Cy pagapckv CUrHanm, curHanm
Ucxopn Koje ce NpuKynrbajy CeH30pCKMM MpexXama, CUrHanv npukynrbeHun npeko Beher 6poja aHTeHa ca
npegmera pasnuunuTUM nyTakama npeHoca y MoounHmum cuctemmuma n MMMO cuctemn.

Capgpxxaj npegmerta

YBoa y Teopujy Hu3oBa. MatemaTnykm Mogenu curHana Ha CEH30PCKUM HU3oBMMA. TexHuke 3a
nokanusauujy ussopa curHana. Jlokanusaumja KopucHuka y 3aTBopeHom npocTopy. [pocTopHo-
BpeMeHCKM Mogenu kaHarna. MNpuHumnm 3gpyXeHor MPoCTOPHO-BPEMEHCKOT spectrum sensinga.
MprHUMNY MOHUTOPUCaHa enekTpoMarHeTcKor cnektpa. lNpumepu aHannse y KOMyHUKaLMOHUM
cucTeMuma, ONTUYKMM CMCTEMUMA 3a MPEHOC curHana, aHanuse pagapckvx curHana u
bvomeamumHckux curHana. dypujeosa aHanusa, nMHeapHa BpeMeHCcKo-hpeKkBeHLMjCka aHann3a,
Teopujcka |kBagpaTHa BpeMeHCKO-ppeKBeHLIMjCKka aHanmaa, BpeMeHCKo-(PpeKBeHLMjCKa aHanaa BuLer peaa,
HacTaBa aHanusa HectauMoHapHWX curHana v wyma. BurHeposa guctpubyumja.

MpakTnyHa
HacTaBa
(BexOe,
AOH,
CTyAMNjcKn
ucTpaxuBa-
YKu pag) IMpumepu BpeMeHCKo PpekBEHTHE aHanunse y nporpaMmckom nakety Matna6.
JNnutepartypa
1|1. L. Stankovic, M. Dakovic, T. Thayaparan, Time-Frequency Signal Analysis With Applications, Artech
House, 2013.

2|2. LJ. Stankovic, S. Stankovic, I. Djurovic, M. Dakovic, Time-frequency signal analysis, Research
monograph, Faculty of Electrical Engineering, Podgorica, 2011.

3
4
5
Bpoj yacoBa akTMBHe HacTaBe HeferbHO TOKOM ceMecTpa/TpumMecTpa/roguHe
lNMpenaBawa |BexGe OOH CTyamjcKkn ncTpaxxmBadkuv pag OcTtanu YyacoBu
2 1 1
nreTuge
n3Bohema
HacTaBe MpepaBama; AyogutneBHe Bexbe; JlabopaTopujcke Bexoe; KoHcynTauuje.
OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
MpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa
aKTUBHOCT y TOKY
npeaaBaka 20|nucmeHu ncnur 10
npakTU4yHa HactaBa YyCMeHU ucnur 20
KONOKBUjyMU
ceMuUHapu 50
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YHusepsauteT y Huwy

EnekTpoHckn dakynTeT

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam

E.I'IeKTpOHI/IKa N MUKPOCUCTEMU

M36opHO nogpyyje (moayn)

EnekTpoHuka

Bpcta 1 HUBO ctyamja

MacTtep akagemcke ctyguje

HasuB npegmeta

OnepaTuBHM CUCTEMM 3a pad Yy peaniHOM BpeMeHy

HacrtaBHuK (3

a npeaaBamsa) Bpanucnas [J. MNMetposuh, Mune K. Ctojues

HacrtaBHuk/capagHuk (3a Bex6e)

opaH C. Hukonuh

HacraBHuk/capagHuk (3a [JOH) NopaH C. Hukonuh

Bpoj ECINbB 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu

YcnoB

Lnrs OBnapaBare 3HakeM O OCHOBHVM KOHLUENTMMa U NPUHLMNMMa CaBpeMeHUX onepaTuBHUX CUCTEMA,
Kao W KbMXOBOj CTPYKTYPU, OyHKLMjama 1 KOMMOHEHTamMa.

npegmera

Ucxon Teopujcka u NnpakTUyHa 3Hara O KOHLEeNTUMa, UHTEPHOM AN3ajHY U UMNIEMEHTALMOjU CaBPEMEHNX

npeamera embepen onepaTtMBHUX CUCTEMA.

Capgpxxaj npegmerta

Teopwumjcka
HacTaBa

WUctopuja embenen Linux-a, Em6epen Linux guctpubyuuja. Apxutektype embenen Linux, Linux
KepHen apxuTektype, User space, Start-up cekBeHue , Boot loader untepdejc, Manuparwe memopuje,
ynpaBsrbatbe npekmamma. Tajmepu, YAPT, ynpaBrbarwe notpowwwom. Em6eaen memopuje 3a
cknagmwTtene: Flash memopujcka kaptuua, TexHonoruje memopujcknx ypehaja. dajn cuctemu:
Ramdisk, JFFS, NFS, PROC oajn cuctem. OntummnsoBarbe Memopujckor npoctopa. OnTuMu3oBame
kepHen memopuje. EmMbenen opajeepu: gpajsep cepujckor nopTa, eTepHeT gpajsep, 12C, USB.

Porting annukauuje: Nporpammnpare HATMMa, onepaTuBHU cUcTeM porting HUBO, kepHen AP| apajsepu.
Real-Time Linux ka0 onepaTMBHU CUCTEM 3a pajd y peanHoM BpeMeHY: Kallkere Npeknaa, Kalkwbere
n Tpajawe nnaHepa. lNpouec nnaHupawa, 3akbydyaBawe memopuje, POSIX gerbewse memopuije,
penoBu Yekawa, cemadbopu, curHanm, TakT u Tajmep, acuHxponu I/0. Building i Debuging: building
KepHena, building annukauwuje, root cajn cuctem. IDE: Eclipse, Kdevelop, TimeStorm, CodeWarrior.
Mpumep npojekToBara: MNpojekToBame n pa3Boj board komnjytepa aytomobuna kopuwherwem
MUpKokoMnjyTepa u embenen Linux-a.

IlpakTu4Ha
HacTaBa
(BexOe,
AOH,
CTyAunjcKn
ucTpaxuBea-
YKu pan)

Pap ca patotekama us komaHgHe nunHmje, Komangnu nHtepnpetep (shell). Konvpare, nomeparse u
Opucane gatoteka. Pag ca gupektopmjymmma. Pag ca TekcTyanHum gatotekama. Shell
nporpamupare. OcHoBu shell nporpamupara. KoHcTpykuuje y shell nporpamuparsy. MpexHo
okpyxemre. YBog y TCP/IP Linux kao mpexHu cepBep. AoMUHUCTpauuja npoueca. OCHOBHE TEXHMKE
ynpasrbakba npouecuma u Hutuma.CuHxpoHunsauumja npoveca. CuHxpoHusalmja HuTU. lNoamsare
cuctema (boot). KoHdmrypauumja jesrpa Linux cuctema. Pag ca mogynuma. lNMpeBohene kepHena.

JNnutepartypa

=

Stalling William, "Operating Systems 6th Edition, Pearson Education, ISBN 978-81-317-2528-3.

N

Andrew S. Tanenbaum ,Modern Operating Systems, 3/E, ISBN-13: 9780136006633.

w

Christopher Hallinan, "Embedded Linux Primer: A Practical Real-World Approach (2nd Edition)",
Prentice Hall, 2010, ISBN-13: 978-0-137-01783-6.

4

5

Bpoj yacoBa

aKTMBHe HacTaBe HegerbHO TOKOM cemecTpa/TpumecTpa/roguHe

MpepnaBama

Bexo6e OOH CTyamjckmn uctpaxmBadku pag OcTanu YyacoBu

2

1 2

MeTtome
n3Bohema

AyanTyBHa HacTaBa y3 kopuwwherwe padyHapa u npojektopa. NpegaBana. AyantopHe Bexbe.
JlTabopatopujcke Bexbe. lomahu 3agaun. Konoksujymu. CemuHapcku pag. KoHcynrtauuje.

HacTaBe

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)

NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa

AKTUBHOCT Y TOKY

npeaaBawa 10{nucmeHun ncnut 20
npakTu4yHa HacTaBa 15|ycmeHun ucnut 20
KONOKBUjyMU 20

ceMuHapu 15

MacTep akagemcke ctyguje




YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnektpoHuka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmera OuctpnbynpaHm embepen cnctemm

HacrtaBHuK (3a npegaBan-a) opaH Jb. hophesuh, Mune K. CtojueB
HacrtaBHuk/capagHuk (3a Bex6e) Mwnuua [. JoBaHouh, Mune K. CtojueB
HacraBHuk/capagHuk (3a [JOH) Mwune K. CtojueB

Bpoj ECINbB 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu
YcnoB

Linrb oBor npegmeTa jecte cTuLake 3Hawa O yio3n U 3Hadajy KoMyHuKalmja n ympexasama y

Unrs obnacTtn embegen cuctema, ¢ Harnackom Ha nNpoyvaBaHe OCHOBHUX KOHUenaTa U MeToAa CBOjCTBEHUX
npegmMeTta |6exunyHum ceH3opckum mpexama u RFID cuctemuma.

Mcxopn oBor npegMeTa je ycBajatbe 3Hakba HEONXOOHMX 3a: a) pasyMeBak€e NpuHLUUNa NpojekToBamsa,
aHanuse 1 MMMNNeMeHTauuje aMcTpmbympannx embenen cucrema; 6) pa3soj peanHmx embenen

Ucxon annvkaumja 3acHoBaHMNX Ha 6EXNYHMM CEH30PCKUM Mpexama ynoTpeOHOM onepaTMBHOM CUCTEMA Kao
npegmeta |wro je TinyOS.

Capgpxxaj npegmerta

YBog y auctpubynpaHe embenen cuctema: 3ajeqHNYKe KapekTepucTuke, knacudukaumja, TMnmyHe
obnactu npumeHe. BexnyHe ceH3opcke Mpexe: annMkauuoHe obnactn n npumepu npumMeHe,
3ajegHNYKe KapaKTepUCTUKE U N3a30BU; apXMTEKTypa CEH30PCKOr YBOpa: CEH30PCKN, NPOLIECOPCKY,
KOMYHMKaLMOHN 1 NOACUCTEM 3a Hanajakwbe; MpexHa apxXuTekTypa: knacudukaumja, onTMMU3aLoHN
LUUIBEBM U MPUHLIMNK MPOjEKTOBaHa; KOMYHUKALMOHU MPOTOKONW: OU3UYKN HUBO: KapakTepUCTUKE
BeXMYHOr KOMYHUKaLIMOHOT KaHana n npuMonpeajHuumn mane cHare; MAL, HUBO: npoTokonu
3aCHOBaHW Ha HagMeTawy 1M NPOTOKOMN 3aCHOBaHU Ha BPEMEHCKOM pacrnopesy, BULLEKaHanHmu
npotokonu, 802.15.4 n ZigBee; npoTokonu 3a pyTupame: NnaBrbeHE Y FOCUMUHT, MPOTOKOMNM 3a
NPOaKTUBHO, reorpadCKko U pyTupake Ha-3axTeB; BpEMEHCKa CUHXPOHU3aLmja; nokannsauuja: TeEXHUKe
3a QUPEKTHY U MHANPEKTHY nokanusauujy; nporpammparse 6eXXMYHUX CEH30PCKMX MpeXa: onepaTuBHA
cuctemum (TinyOS) n nporpamcku jeanum (nesC). Pagno-cppekseHTHa nageHtudukaumja (RFID):
Teopumjcka |knacudpmkauuja, cTaHgapAmW U perynatuea; hUsnykn U HUBO Be3e: cnpesake, hpekseHLmje,

HacTaBa Kogupane, Mogyrnauuja u aHTUKONM3NOHM NPOTOKONN; 06riacT NpuMeHe.

MpakTnyHa
HacTaBa
(BexOe,
AOH,
cTyamjckn  |[pakTuyHa HacTaBa je opraHvM3oBaHa y OKBUPY HEKOMMKO NabopaTopmjckx BexX6U 1 MUHK-NpojekaTa
MCTpPaXuBa- |poKyCcMpaHUX Ha: Nporpammpare 6exnyHe CEH30pCKe MpeXe, akBU3ULMjy nogaTaka, KOMyHMKaumjy 1
YKK papn) npeHoc nofaTaka, uHTepdejc nsamehy KOpUcHUKa 1 GeXMYHE CEH30PCKE MPEXE.

JNlnutepartypa
1|H. Karl and A. Willig, Protocols and Architectures for Wireless Sensor Networks, Wiley, 2007.
2|Bbeneluke ca npegaBakba 'y BUOY CKpUNTe AOCTYMNHE Y eNeKTPOHCKOM 06mKy Ha BeD cajTy dakynreTta
3ajegHo ca PowerPoint npeseHTauunjama cBux npegaBamsa.

3
4
5
Bpoj 4acoBa aKTUBHe HacTaBe HefelbHO TOKOM ceMecTpa/TpumecTpa/roguHe

NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadku pag OcTanu YyacoBu

2 1 2

MeTtopne
nm3sohewa (lMpenaBarba, ayantuBHe BexGe, nabopaTtopujcke BexGe, fomahu 3agaum, CEMUHaPCKU pagoBu,
HacTaBe KOHcynTauuje.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)

NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa

AKTUBHOCT Y TOKY

npeaaBawa 10{nucmeHun ncnut 30
npakTu4yHa HacTaBa 10|ycmeHun ucnut 20
KONOKBUjyMU 30

ceMuHapu

29



YHusepsauteT y Huwy

EnekTpoHckn dakynTeT

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam

E.I'IeKTpOHI/IKa N MUKPOCUCTEMU

M36opHO nogpyyje (moayn)

EnekTpoHunka

Bpcta 1 HUBO ctyamja

MacTtep akagemcke ctyguje

HasuB npegmeta

MpojekToBake enekTPOHCKMX ypehaja

HacTtaBHuK (32 npeaaBamsa)

MunyH JeBTuh

HacrtaBHuk/capagHuk (3a Bex6e)

bojaH JoBaHoBMN

HacraBHuk/capagHuk (3a JJOH)

Bpoj ECINbB 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu

YcnoB

Unn

npegmMera |YcBajawe U cucteMmaTtusaumja 3Haka Be3aHUX 3a NpOjekToBaH-e CUTYPHUX ENEKTPOHCKMX ypehaja.
Ucxon CTruare KOMMETEHTHOCTU 3a NPOjeKTOBaHE CUNYPHUX eNeKTPOHCKNX ypehaja y3 no3HaBame
npeameTa |noTpebHMX COPTBEPCKMX M XapABEPCKMX anaTa.

Capgpxxaj npegmerta

MprHUMNKM cncTemaTcKor NpojekToBaka caBpeMeHux ypehaja 6asupaHux Ha padyHapy. Metogonoruja
hardware/software codesign. O6jekTHO OpjeHTMCaHM NPUCTYNN NPOjEKTOBaky MUKPOPAYYHAPCKUX
cuctema. Pa3BojHu anaTtu n onpema 3a npojektoBarwe. OnepaTMBHU CUCTEMU 3a €NEKTPOHCKE ypehaje.
MporpamabunHocT enekTpoHckux ypehaja. MNpojektoBamwe curypHux ypehaja. MNpojektoBarwe cuctema
3a OTKpUBaH€ OTKasa M cucTema Koju Mory Aa paje y npucycTBy oTkasa. PegyHpoaHce y xapasepy,
copTBEpY, nogjauuma u BpeMeHy. TexHuke TecTupawa W AumjarHoCTUKe oTkasa. YrpaheHo on-line
camoTecTupare. lpojekToBare ypehaja 3a pag y xasapAHUM ycrnoBuma - CamMocuUrypHu ypehaiju.

Teopujcka |(CneundUYHOCTU NPojekToBaHa BUCOKOMOY3AaHNX CUCTEMA 3a paj Y peariHoOM BpeMeHy ca puUrMgHum
HacTaBa orpaHudermma. EnekrpoMarHeTHa komnaTMbMnHOCT eNEKTPOHCKMX ypehaja.
MpakTnyHa
HacTaBa
(BexOe,
AOH, Pap ca anatuma 1 onpemMoM 3a npojekToBake y nabopatopuju 1 nspaga npojekrta. 3Hawe CTeYeHO Ha
CTYAWJCKN  |mpepdaBarbiMa CTydeHTM npoaybrbyjy Bexbajyhu TexHuke npojektoBara M ynotpeby anata 3a
MCTpaXuBa- |npojekToBarwe U BpeaHoBawe ypehaja. 3Hawe npumemnyjy y caMmocTanHoj u3paaum npojekta ypehaja
YKu pan) Kopuwherwem 32-0 OUTHOI MUKPOKOHTporiepa - MBED pa3BojHe MpooToTMI NIoYe.
Nurtepartypa
1|M. JeBTuh, lNpojekmosar-e noysdaHux MUKpopadyyHapckux cucmema , MoHorpadwmja, EnekTpoHcku
dakynTteT y Huwy, 2004.
2|M. JesTuh, Ckpunma u ppt npeseHmayuja npedasam-a.
3[Q. Li, C. Yao, Real-Time Concepts for Embedded Systems, CMP Books, 2003.
41V. Litovski, M. Damnjanovic, M. Jevtic, D. Milovanovic, P. Petkovic n gpyru, Praktikum laboratorijskih
vezbanja iz projektovanja i testiranja elektronskih kola i sistema, Elektronski fakultet u NiSu, 2000.
5{www.mbed.org
Bpoj yacoBa akTMBHe HacTaBe HeferbHO TOKOM ceMecTpa/TpumMecTpa/roguHe
lNMpenaBawa |BexGe OOH CTyamjcKkn ncTpaxxmBadkuv pag OcTtanu YacoBu
2 2
MeTtopne
nmssohewa (lMpenasara y3 npumeHy npojektopa. JllabopaTopujcke Bexbe Ha padyHapy n MBED pa3BojHOj
HacTaBe npoTtoTun nnoyu. Koncynrauuje. MHansmayanHu npojexkTu.

OueHa 3Hawa (MakcumanHm 6poj noeHa 100)

MpeaucnutHe o6aBe3e

noeHa 3aBpI.IJHM nenuTt noeHa

AKTUBHOCT Yy TOKY

npepaBawa 5|nucmeHn ncnut

npakTu4Ha HacTaBsa 15|ycmeHu ncnurt 30
KONOKBUjyMuU 20

ceMuUHapu 30

30
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YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnektpoHuka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta Cumynaumja u onTMMm3salmja enekTpoHCKMX Korna

HacrtaBHuK (3a npegaBan-a) Mpeppar lNMeTtkoBuh

HacrtaBHuk/capagHuk (3a Bex6e) Mwrsana Munuh

HacraBHuk/capagHuk (3a JJOH) Murbana Munuh

Bpoj ECINbB 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu

YcnoB

Unrs YcBajarse 1 CUCTEMaTN30BakE 3Haka O anropuTMMMa 3a aHanumay u onTMMmMsaunjy aHanorHmx u

npegmeTta cumynaumjy UrnTanHmnx n Kosna ca MewwoBUTUM CurHanmva.

CTtuuarbe komMneTeHUMja 3a aHanuay 1 onTUMM3aLMjy aHanorH1X Kona u To Y Mepu Koja ux

Ucxopn kBanudukyje ga passujajy COncTBeHe NporpamMe 3a cMMyrnauujy aHanorHmx, gurmtanHmx 1 Kkomna ca
npegmera [MelwoBUTUM curHanuma.

Capgpxxaj npegmerta

Cwvmynauuja aHanorHux kona: [lomeHu anctpakuuje: jeAHOCMEPHU, NPOCTONEPUONYHMN, BPEMEHCKM
JomeH. Anroputmu 3a cumynaumjy. Cumynaumja nuHeapHuMX OTNOPHMX U PEaKTUBHMX Kona.
Cvmynauuja HenmHeapHNX oTNopHux korna. Cumynauuvja HennMHeapHUX peakTUBHMX kona. Mogenm
OCHOBHUX MacCMBHKX M aKTUBHUX KOMMOHEHAaTa eNEKTPOHCKUX kona. Cumynaumja gurutanHmx kona
(MpuHUMN cenekumje nyteBa 1 HapegHor gorahaja). Cumynaumja ca guckpeTHMM gorahajuma.
Cumynauuja kona ca MeLLoBUTUM curHanuma. MeTtoam 3a npoueHy cHare 1 Kalkerwa. OnTumusaumja
€ITeKTPOHCKMX Kosa. 3Hayaj TeXMHCKe pyHKumje. Anroputmm 3a ontummnsaumjy. CumynmpaHo
Teopujcka |ouBpwhaBare. EBonyumoHu anroputmn. OnTuMmsaumja ca orpaHudersem. [leTepMmuHUCTAYKa 1
HacTaBa CTaTUCTMYKa aHanusa TonepaHuuja.

MpakTnyHa
HacTaBa
(BexOe,

AOH, ANropuTMK aHanuae fiMHeapHNX 1 HeNMHeapHUX Kona y pasnuunutnMm AoMeHnma. Anroputmm
CTYAMJCKN  |cumynauuje amrutanHmx kona. OntuMusaimja enekTpoHCKMX Kona 6e3 Kopuiihera padyHapcKux
UCcTpaXxuea- |nporpama. Y OKBUPY OBOI Kypca npeaBufeHe cy nabopartopujcke Bexxbe 3acHOBaHe Ha NpuUMeHn Spice
YKK papn) cumynatopa n Optimizer ns OrCAD nakeTa.

JNlnutepartypa
1|B. JlutoBckn, lNpojekToBarbe enekTpoHCKMx kona, Hoea Jyrocnasuja Bpawe, 2000, ISBN 86-7369-015-
3.

2. NeTkoBuh, et.an., MpakTukym nabopartopujckux Bexobu n3 npeameta NpojekToBake enekTPOHCKNX
kona u lNpojekToBare gUrntTanHmux MHTerpucannx kona, EnekrpoHckn dakyntet Huw, ®ebpyap 2010.

3|M. MeTkosuh http://leda.elfak.ni.ac.rs/education/

4
5

Bpoj 4yacoBa akTMBHe HacTaBe HegesbHO TOKOM ceMecTpa/TpumecTpa/roguHe

NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadku pag OcTanu YyacoBu
2 1 1

MeTtopne
nssohewa (lMpenasarba y3 NnpumeHy npojektopa; AyamTopHe Bexbe; JlaGopaTopujcke Bexbe Ha padyHapy;
HacTaBe KoHcynTauuje; MiHaneuayanHu npojektu

OueHa 3Hawa (MakcumanHm 6poj noeHa 100)

lMpeaucnutHe o6aBe3e |noeHa 3aBpLHU ucnut noeHa

aKTUBHOCT Y TOKY

npepaBawa 10|nncmeHun ucnut

npakTU4yHa HacTaBa YyCMeHU ucnut 30
KONOKBUjyMuU

ceMuUHapu 60

31



YHusepsauteT y Huwy

EnekTpoHckn dakynTeT

MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam

EJ'IeKTpOHI/IKa N MUKPOCUCTEMU

M36opHO nogpyyje (moayn)

EnekTpoHunka

Bpcta 1 HUBO ctyamja

MacTtep akagemcke ctyguje

HasuB npegmeta

Cuctem Ha umnny

HacTtaBHuK (32 npeaaBamsa)

Oamwarnosuh C. MunyHka,

HacrtaBHuk/capagHuk (3a Bex6e)

Mwupkosuh [. OejaH

HacraBHuk/capagHuk (3a [JOH) Mwupkosuh [. ejaH
Bpoj ECIb 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu
YcnoB
Unrs [a ce cTygeHTUMa npeHece 3Hakbe 0 OCHOBHMM MpobrnemMuma rpagshe cuctema Ha uuny, apxutekType
npeamMmeTa |MCTUX, Kao M METOAA NPOjEKTOBakH-A.
CTnuane KOMMNETEHTHOCTM 3a NPOjeKTOBawe crneundnyHUX MHTErpMcaHmx Kona koja y cebu cagpxe
CBe efnemMeHTe jegHor cucTema yKiby4vyjyhu 1 cBe acnekTe Koju npaTte jeJaH oBakaB BeoMa CIIOXeH
npobnem. O4ekyje ce Aa CTyAEHTM Hay4e NOCTyrnke u3pajae OBakBUX cuctema, npobrneme Koju cy
Ucxon crneunduyHKn 3a rpagky UCTUX, MeTode caBnafuBawa pyHgameHTanHux npobnema, Kao u metoge
npegMeTa |NpojekToBaka Be3aHe 3a NPOM3BOAHY OBaKBUX CUCTEMA.

Cappxaj npeamerta

Komnpomucu y npojektoBary: NOBpLUMHA, MOTpOLWHa, 6p3uHa, ca cTaHoBMLWTa n3bopa apxmTekType,
LMpUHe MarucTpane, mapruHe wyma. Mogenu Besa ca KOHUEHTUPaHUM U pacnogerbeHum
napameTpuma. Pednekcnja curHana, kawmere, rydbuumn Ha Besama. lNpecnywasamwe. CMeThe.
3awTtute nHTerputeTa curHana. lNospaTtHe netroe curHana. Cnpera ca pasnuuutum pedepeHTHUM
HMBOMMA Hanajawa. Passohere BuLLe HMBOA Hanajaka Ha Ynny. Pacnogene ryctuHe cHare Ha yuny.
YnpaBroate HanajakbeM Ha unny. Ynpasrbarwe 6riokoBuma y Mmoay MupoBamsa. [pojektoBane 3a

Teopumjcka |TecTabunHoct. MpojekToBake 3a NponsBoArYy. TOK NpojekToBaka cuctemMa Ha uuny. MNpumeHa IP
HacTaBa 6nokosa. Makpohenuje. 3alUTUTHY NPCTEHOBMW.

MpakTnyHa

HacTaBa

(BexoOe,

AOH,

CTYAMNJCKN  |3Harbe CTeYeHO Ha npeaaBakuMa CTYAEHTM Npoaybrbyjy CTUYyhn BELUTUHY MPOjeKToBaHa aHarnorHux
UCTpaXuBa- |MHTErpucaHnx Koma ys npumeHy jegHor og nHagyctpujcknx CAD cTtanHgapaa 3a npojekToBake

YKK papn) uHterpucaHmx kona Mentor Graphics ASIC Design Suite nog LINUX/UNIX onepaTtnBHum cuctemom.
JNnutepartypa

1

M. NeTtkosuh, MNpojekToBatbe CMOS uHTErpucaHux kona ca MeLwoBUTUM curHanuva, EnekrpoHckm
dakyntet, 2009,ISBN 978-86-85195-86-0.

Hokuh, B., "MHTerpucarna Kona", ET® Bamna Jlyka, 1999.

Baker, R.J., "CMOS Mixed-Signal Design", IEEE Wiley-Press, ISBN 978-0-470-29026-2, 2009.

MentorGraphics ASIC Design Suite u Asic Design Kit gokymeHTauuja.

2
3
4
5

http://leda.elfak.ni.ac.rs/education/

Bpoj yacoBa

aKTMBHEe HacTaBe HeAerbHO TOKOM cemecTpa/TpuMecTpa/roguHe

NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadku pag OcTanu YyacoBu
2 1 1
MeTtopne
n3sohewa (lMpenaBara; AyautusHe Bexte; NlabopaTtopujcke BexxGe Ha padyHapy; KoHcynTauuje; MHauBuayanHu
HacTaBe W rPYNHU NPOjEKTH.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)

MpegucnutHe o6aBe3e

noeHa 3aBpLUHK UCNUT noeHa

AKTUBHOCT Y TOKY

npeaaBamba 5[nncmenu ncnur 0
npakTu4yHa HacTaBa 10|ycmeHun ucnut 30
KONOKBUjyMU 25
ceMuHapu 30

32



YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnektpoHuka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta [OurutanHu curHan KoHTponepu

HacrtaBHuK (3a npegaBan-a) Bpanucnas [J. MNMetposuh, Mune K. Ctojues
HacrtaBHuk/capagHuk (3a Bex6e) lopaH C. Hukonuh, Mune K. CtojueB
HacraBHuk/capagHuk (3a [JOH) Mune K. CtojueB

Bpoj ECINbB 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu
YcnoB

YnosHaBake CTygeHaTa ca apXMTekTypoM U OCHOBHMM OCOBUHaMa QurMTanHux curHan KoHTporepa ca
PUKCHUM 1 MOKPETHMM 3ape3oM, MeToaama acembnepckor nporpammpara u Be3oM Ka nporpammpary
Unrs Ha BULLMM NPOrpamMckmMm jesuumma. Takohe, unib je u umnnemeHaTumja anroputama gurutanHe
obpage curHana.

npegmerta

" 3Hatrbe Koje oMmoryhaa npojekToBare 1 MMMNIEMEHTaLMjy anropMtama 3a QUurMTanHo npouecupame
cxon curHana. lNMpaktnyHa npumeHa DSC-a.

npeameTa

Capgpxxaj npegmera

HedunHrumja gurutanHor curHan koHTpornepa — DSC-a. OcobeHoCTH 1 pa3nuke y O4HOCY Ha Krnacu4aH
mukponpouecop. OcHoBHa apxutektypa DSC Texas Instruments dpamununje C2000. Jearpo (AJlY 3a
noaartke, agpecHu reHepaTop, KOHTpora nporpamMa, noruka 3a patch nporpama, PLL reHepatop, JTAG,
nepundepuje). Manupamwe memopuje, pa3BojHa cpeactea. OCHOBHU TUMOBM onepauuja, Makpo KOMaHae
n noanporpamu. Besa ca nporpammnpanem Ha C jesuky. dopmat npeseHTaumje 6pojeBa. AputmeTnyke
onepauuje, HaunHN agpecnpara. CTpyKType 3a MMNfeMeHTaumj)y aurutaniux douvntepa. Peanusaumja
FFT anroputma. DSC ca nokpeTHum 3apeTtoM, ctaHgapg IEEE-754. MNpumeHna DSC-a y gurntanHoj
Teopujcka |06paaovw ayavo curHana.

HacTaBa

MpakTnyHa

HacTaBa .
(Bex6e YnosHaBak€ ca pa3BojHuUM cucteMomM. [Nporpamm 3a 06pagy ayano curHana, benchmark nporpamu,
’

[OH noapgepwm, kogek pytuHe, DMTF pyTuHe, eHkogepu, paj ca nogaumma y nokpetHom 3apesy, FFT

. anropuTMu, pag ca matpuuama, cCopTmpakbe, CUHTe3a roBopa.
cTyAmickn p pan puy pTMp P

McTpaxuBa-
YKu pan)
JNlnutepartypa

,4CI1 npouecopu, apxMTekTypa 1 nporpaMmvpane”, pykonvuc npeaMeTHOr HacTaBHWMKa.
Opabpanu ynaHum, flokymeHTaumja Texas Instruments C2000 Microcontrollers pasBojHor anarta.

1
2
3
4
5

Bpoj yacoBa akTMBHe HacTaBe HeferbHO TOKOM ceMecTpa/TpumMecTpa/roguHe
lNMpenaBawa |BexGe OOH CTyamjcKkn ncTpaxxmBadkuv pag OcTtanu YyacoBu

2 1 2

MeTtopne AyantuBHa HacTaBa y3 kopulhewe padyHapa u npojektopa. Npenasana. AyantopHe Bexbe.
nsBohewa |Jlabopatopujcke Bexbe. [lomahu 3agaumn. Konoksujymn. CemumHapckn pag. KoHcynrauuje.

HacTaBe
OueHa 3Hawa (MakcumanHu 6poj noeHa 100)

NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa

AKTUBHOCT Y TOKY

npeaaBaka 10{nucmeHun ncnut 20
npakTu4yHa HacTaBa 15|ycmeHun ucnut 20
KONOKBUjyMU 20

ceMuHapu 15
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YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnektpoHuka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta EnekrpomarHeTHa komnaTnomnnHocCT

HacrtaBHuK (3a npegaBan-a) Hebojwa JoH4oB

HacrtaBHuk/capagHuk (3a Bex6e) Hebojwa [JoH4yoB

HacraBHuk/capagHuk (3a JJOH)

Bpoj ECINbB 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu
YcnoB

Yno3sHaBak€e ca OCHOBHUM MOjMOBMMA U3 00NnacTu enekTpomarHeTcke komnatubunHoctu (EMC), EMC
npobrnemuma Koju ce jaBrbajy y Npakcu 1 TeXHMKama 1 NocTynuuma 3a HhMXoBO pellaBarke. CTuuame
LUurb OCHOBHMX 3HaHa 0 MeTodama MpojekToBama kora u ypehaja koju 06e3behyjy ucnywasawe EMC
npeamMmeTa |cTtaHgapga.

PasymeBare npyvHUuna u TexHuKa enekrpoMarHeTcke komnatnbunHoctn. OcnocobrbaBare 3a

Ucxop pelwwaBawe EMC npobnema enekrpomarHeTckum cumynauumjama Ha padyHapy u EMC mepemsa.
npegmeta |CnocoOHOCT npojekToBaka kona u ypehaja koju ncnywapajy EMC ctaHgapge.

Capgpxxaj npegmera

YBofJ y enekTpomMarHeTCKy kKomnatubmnnHocT. N3Bopu enekTpoMarHeTcknx cMeTN. HaumHu npeHoca
enekTpoMarHeTCKnx cmeTwn. Teopuja oknanawa. Teopuja otBopa. [NpeHolwewe enekTpomarHeTCKMX
CMeTHM NPOBOAHUM NyTEBUMA U 3padereM. EnektpomarHeTcka cycLenTubunHocT. VIHTerputeT
curHana. TexHuUke 3a KOHTPOIy enekTpoMarHeTCkMx cmeTin. OcHoBHU NpuHumMnu EMC npojekTtoBarsa.
Teopujcka |[pernen HyMepUYKNX CUMYyNaLMOHMX TEXHUKA 3a pellaBawe EMC npobnema Ha padyHapy. EMC
HacTaBa ctaHgapau. Metoge mepena 1 ucnutuBana kapakrepuctmka EMC.

MpakTnyHa
HacTaBa
(BexoOe,
AOH,
CTyAunjcKn
ncTpaxusa- |PauyyHcke BexOe. [pakTtuyaH pag ca coTBEPCKMM NakeTMMa 3a pelwaBawe EMC npobnema.
YKK papn) JlabopaTopumjcka EMC mepemsa.

JNlnutepartypa
1|Christos Christopoulos, Principles and Techniques of Electromagnetic Compatibility, CRC Press, 1995.

N

Clayton R. Paul, Introduction to Electromagnetic Compatibility, John Wiley & Sons, 2006.
AHTOHWje hophesuh, OparaH OnhaH, NcnuTuBake enekTpomarHeTcke KoMnaTtubunHocTu, Akagemcka
mucao, beorpag, 2012.

W

4
5
Bpoj yacoBa akTMBHe HacTaBe HeAerbHO TOKOM ceMecTpa/TpumMecTpa/roguHe
lNMpenaBawa |BexGe OOH CTyamjcKkn ncTpaxxmBadkuv pag OcTtanu YacoBu
2 2
MeTtopne
umsBohemwa
HacTaBse lMpenaBama, pavyHcke Bexbe, pag y nabopatopuju 1 Ha padyHapy, KOHCynTauuje, NpojeKTHM 3aaaTak.
OueHa 3Hawa (MakcumanHm 6poj noeHa 100)
NMpeaucnutHe o6aBese [noeHa 3aBpLUHK UCNUT noeHa
AKTUBHOCT y TOKY
npenaBama 5|nMcMmeHn ucnut 30
npakTu4Ha HacTaBa 35
KONOKBUjyMuU
ceMuHapu/npojekTun 30
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YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnektpoHuka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta BepoBatHoha n ctaTuctmka

HacrtaBHuK (3a npegaBan-a) Mwuogpar C. Netkosuh, Oywan M. Munowesuh
HacrtaBHuk/capagHuk (3a Bex6e) Mwuogpar C. NeTkoeuh, dywan M. Munowesuh
HacraBHuk/capagHuk (3a [JOH) Oywax M. Munowesuh

Bpoj ECINbB 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu
YcnoB

Unn

npegmeTta OBnagaBatke OCHOBHUM 3HawUMa 13 BGDOBaTHOhe N CTAaTUCTUKE.

Ucxon
npeameTa |Teopujcka 3Hara M3 OCHOBA BEpOBaTHONE M CTATUCTUKE.
Cappxaj npeamerta

OeduHuumnje BepoBaTHohe. CnyyajHe BenuuuHe. [uUCKpeTHe u HeNpeknaHe criydajHe BENUYMHe.
dyHKUMja, 3aKOH U TyCTUHAa pacnogerne BepoBaTtHoha. BuliegmMmeHanoHanHe cnyyvajHe BENUYMHE.
YcnoBHe pacnofene 1 He3aBUCHOCT CriydajHUX BenuunHa. Hymepuuke kapaktepucTuke cnyvajHmux
BennuuHa. MaTemaTuyko ouYekMBare, MOMEHTU, AUCNep3nja, CTaHaAapAaHa Aesujaunja. YebulierrbeBa
HejeHaKoCT u npasuno “Tpu curme”. KapakrtepuctuyHa dyHkumja. OcobuHe kapakTepuctuyHe
dyHKumje. Pacnogene cny4ajHux BenvumHa. 'paHnyHe Teopeme. OCHOBHU MOjMOBM CTaTUCTUKE.
Monynauwuja, cnyyajHu y3opak, LieHTpanHa Teopema cratuctuke. Pacnogene BaxHe y ctatuctuun. Xu-
KBagpaT pacnogena, CtygeHToBa (T) pacnogena, duweposa (P) pacnogena. OueHe napameTapa.
Teopujcka [TaukacTe oueHe. EdpukacHocT oueHe. MHTepBanu nosepersa. TecTupare xunoTtesa. TecTosm
HacTaBa 3HavajHocTW. MapameTapckm TecToBU. HenapameTapckn TeCTOBM.

MpakTnyHa
HacTaBa
(BexOe,
AOH,
CTyaunjcKn
MCTpaxuBa-
YKu pan) Pag y nporpamckom nakety CI1CC.
INurtepartypa
1|M.C. MeTkosuh , I'.B. MunoeaHoBuh, MatemaTuka 3a CTyAeHTe TEXHUYKNX cpakynTeTa V aeo,
YHuBep3auTeT y Huwy, EnektpoHckn dpakyntet y Huwy, 2000.

2(M. Mepkrne, BeposaTHOha 1 cTaTUCTUKA 3a MHXeEHEpPe U CTyaeHTe TexHuke, Akagemcka Mucao,
Beorpag, 2006.

3|PDF npeseHTauuvja npegmeTa.

4
5
Bpoj 4yacoBa akTMBHe HacTaBe HegesbHO TOKOM ceMecTpa/TpumecTpa/roguHe
NpepnaBawa |Bex6e OOH CTyAMjCKN UCTPaXMBAYKM pag OcTanu 4yacoBu
2 1 1
MeTtoane
n3Bohema
HacTaBe MpepaBama; AyoutnBHe Bexbe; PauyHapcke Bexbe; KoHcynTaumje.
OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa
aKTUBHOCT y TOKY
npeaaBawa 20(nucmeHu ncnur 20
npakTU4yHa HactaBa YyCMeHU ucnur 20
KONOKBUjyMU 40
cemMuHapu
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YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnekTpoHunka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta EnekTpoHcKa Kona 3a ynpasSbake npersapadmma

HacrtaBHuK (3a npegaBan-a) PagmaHosuh . Munan, Manunh . Oparax

HacrtaBHuk/capagHuk (3a Bex6e) PagmaHoBuh h. MunaH

HacraBHuk/capagHuk (3a JJOH)

Bpoj ECINbB 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu

YcnoB

Uns YcBajate OCHOBHUMX 3Haka O NPUHLMNMMA YrnpaBibaka eNekTpoeHePreTCKUM NpeTeapaynmva,

npegMeTa |Ha4YvHYMA HMXOBE peanvsaunje U NPpakTUYHOj MPUMEHN.

Teopwjcka 3Hama 0 ynpaBrbaky enekTpoeHepreTckum npeTeapavmma. OBnagaBame TeEXHUKama
Ucxopn NnpojekToBawa, peanusauuje n NPUMeHe pasnNMYnTMX ynpaerbakba enekTpoeHepreTCKUM
npegmera |npeTBapayvma.

Capgpxxaj npegmera

MoOyaHa kona enekTPOHCKMX EHEPreTCKMX KOMMoHeHaTa (TMpUCTop, OunonapHn TpaH3ncTop,
MOSFET, IGBT, GTO). YnpaBrbayka korna ca ca3HOM KOHTPOSOM. YrnpaBrbayka kona KoHTpornepa
Han3MeHMYHOr HanoHa. Ynpasrbadka korna ucrnpasrbada. Ynpasrbadka kona yonepa. Kona 3a
Teopujcka |ynpaBrbatbe nHBepTOpa. Kona 3a ynpaerbame LUKIoKoOHBEpTopa. EkcnepTckm cuctemMu y eHepreTckoj
HacTaBa enexkTpoHuumM. EnekrpomarHeTHa komnatmbunHocT ypehaja eHepreTcke eneKkTpoHUKe.

MpakTnyHa
HacTtaBa
(BexOe,
AOH,
CTyaunjcKn
ucTpaxusa- |[lobyaHa kona. Ynpasroawe ucnpasrbadyuma. Ynpaerbare Yonepuma. Ynpasrbawe NHBEPTOPMMA.
YKK papn) YnpaBrbawke CUCTEMOM 3a perynaunjy 6p3vmHe acMHXPOHOT MOTOpA.

INurtepartypa
1{M.Pagmanosuh, [1.MaH4mh, YnpaBrbatbe enekTpoeHepreTckum npeTesapaymma, EnekrpoHcku
dakyntet, Hiw, y wramnu, 2013.

2|Power point npeseHTaumja 3a npegmer.

3[N.Mohan, T.M.Undeland, W.P.Robbins, Power electronics: Converters, Applications, and Design, John
Wiley & Sons., New York, 2003.

4
5

Bpoj yacoBa akTMBHe HacTaBe HeferbHO TOKOM ceMecTpa/TpumMecTpa/roguHe

NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadkv pag OcTanu YyacoBu
2 2

MeTtopne

umsBohemwa

HacTtaBe lMpenaBawa; AygutopHe Bexbe; JlabopaTtopujcke Bexbe; PauyHapcke Bexbe; KoHcynTauumje.

OueHa 3Hawa (MakcumanHm 6poj noeHa 100)

lNMpepgucnutHe o6aBe3e [noeHa 3aBpLUHM UCNUT noeHa

AKTUBHOCT y TOKY

npenaBama 10{nucmeHu ncnut 20

npakTM4yHa HacTtaBa 15|ycmeHun ncnur 20

KONOKBUjyMuU 20

ceMMuHapu 15
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YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnektpoHuka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmeta Tenemetpuja

HacrtaBHuK (3a npegaBan-a) Oenvh B. Oparan, MNepuh X. 3opaH

HacraBHuk/capagHuk (3a Bex6e) MwurekoBuh C. opaH

HacraBHuk/capagHuk (3a JJOH)

Bpoj ECINb 5|Cratyc npeamera (o6aBesHn/usbopHn)  [13bophu

YcnoB

Uns MpeameT Mma 3a Lurb Aa ce CTYAEHT yno3Ha ca OCHOBHMM TEXHMKama MpeHoca MEePHUX CUrHana u

npeamMmeTa KoHGurypaumjama Beher 6poja caBpeMeHNX MEPHUX CUCTEMA 3a MEPEHE Ha AalbuHY.

CnocobHocT aedurHucawa OCHOBHUX Npobrnema Be3aHnx 3a MPEeHOC MEPHUX CUrHarna u peanvsauujy
Ucxop, caBpeMeHUX MeEpHUX cucTema 3a Meperwe Ha garbuHy. CnocobHOCT NpojekToBaka jeHOCTaBHMX
npeagmMeta |nNpvmepa TeneMeTpujcKuX cuctema u npoLeHe ucnyweHocTn ctaHaapaa. CnocobHocT paja ca
CaBpeMeHUM MEPHUM CUCTEMMMA 32 Mepere Ha AarbuHy.

Capgpxxaj npegmeTta

YBog. OCHOBHM MOjMOBM U aeduHuLmje. [THeymaTCKkn TeNeMeTPUjCKM CUCTEMN. AHANOTHN
TenemeTpujckm cuctemn. dpekseHumjcka Mmoaynauuja, UMNynNcHO-LLMPUHCKa Mmoaynauuja.
TpaHcmnTepn. [BOXUYHM TpaHCMUTEPU, CEPUJCKM U MaparnenHn N3Bopu cHare, aHanu3a KOHKPETHUX
OBOXWYHUX TpaHCMUTepa. AHaNorHo-aMruTanHn TeneMeTpujckm cuctemn. lenta mogynauuja.
Ourntanyiu TenemeTpujckn cuctemun. CK mogynauuja, umnyrncHo-koampajyhe metoge mogynawuje
Teopujcka [gurMTanHux curHana. QurutanHu TpaHcMuTepu. urutanHiy ABOXUYHW TpaHCMUTEPK, YHUBEP3ArHM
HacTaBa ACUHXPOHU NpUjeMHULM 1 NpedajHuumn. NpuMmeHa padvyHapa y TenemMmeTpujckum cuctemmma.
CtaHgapaHu uHtepdejc cuctemu, MogemMu. TenemeTpujckn cutemmn y aytomobunmma. dmubep-ontuyku
TenemMeTpujckn cuctemun. MHOYCTPUjCKN TenemMeTpujckn cuctemun. buotenemeTpunjckm cuctemu.
BupTtyenHa uHctpymeHTaumja n IHTepHeT y TenemeTpujckum cuctemmma. lNosesvBarbe yaarbeHnx
MEPHUX cucTema, aucTpmbymnpaHe BupTyenHe nabopartopuje. TecTupame TENEMETPUCKUX CUCTEMA.
TecTtupatbe TenemeTpujckux cuctema. CtaHgapam y tenemeTpuju.

MpakTnyHa
HacTaBa
(BexOe,
AOH,
CTyAunjcKn
UcTpaxuea-
YKK pag)
JNlnutepartypa
114. Oenwuh, I'. Murekosuh, "TenemeTpuja - ckpunTa", Ha cajTy EnektpoHckor cakynTteTa, 2007.
2|0. Oenunh, U. Panhenoswuh, [. 2KusaHosuh, ,PavyyHapckm MepHO-MHOPMaLNOHN CUCTEMM Y
nnayctpuju®, EnekrpoHckn cakyntet y Huwy u WUS Austria, ckpunTa, 2005.

3|J.Webster, “The measurement, instrumentation, and sensors handbook”, CRC Press, 1999.
4]S. Horan, “Introduction to PCM telemetering systems”, CRC Press, 2002.

5{W. Nawrocki, ,Measurement systems and sensors", Artech House, 2005.

Bpoj yacoBa aKkTUBHe HacTaBe HeeJbHO TOKOM ceMmecTpa/TpumecTtpal/roguHe

NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadkv pag OcTanu YyacoBu

2 2

MeTtopne
usBohewa |lpenasara npate Bexbe Ha KojUMa ce aHannanpajy KOHKpeTHW NpUMepun 1 Npodnemu.
HacTaBe

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)

NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa

AKTUBHOCT Y TOKY

npeaaBawa 5|nMcMmeHn ncnut 20
npakTu4Ha HacTaBa 5|ycMeHu ncnur 15
KONOKBUjyMU 40

ceMuHapu 15
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YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm

M36opHO nogpyyje (moayn) EnekTpoHuka

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmera O6paga bnoMeanUMHCKMX curHana

HacTtaBHuK (32 npeaaBamsa) Murne K. CTojueB

HacrtaBHuk/capagHuk (3a Bex6e) Mwune K. CtojueB

HacraBHuk/capagHuk (3a [JOH) NopaH C. Hukonuh

Bpoj ECIb 5|Cratyc npeamera (o6aBesHn/uzbopHu)  [13bophu
YcnoB

M3yyaBawa npegsuheHa oBMM NpegMeToM MMajy 3a Uuib Aa YNo3Hajy CTy4eHTe ca OCHOBHUM
PU3NYKMM NpUHLMNMMa NpoLecnpakba BUOMeaNLIMHCKUX CUrHana, HauMHUMa reHepucana curHana u
MeTogama kopuvwhera JobujeHux pesyntarta 3a gujarHoctTuuupane, Tepanujy U Xmpyprujy.

Unn

npeamera
CrtyneHTn he cTehn OCHOBHa 3Haha 0 (OM3NOSOLLKUM CUCTEMMMA, CaBPEMEHUM TEXHOIOMMjama 3a
0obpagy GuomMeanLMHCKUX CUrHana, peanusaumjy AeTekTopa curHana, KoMnrnekcHoCcTu codhTeepa u
xapABepa cuctema 3a obpagy GUOMeOULMHCKNX cUrHana.

Ucxop

npegmera

Capgpxxaj npegmerta

YBog y hmsmonolke cucteme. CTpykTypa 1 yHKLMja KapaMoBaCcKyrnapHOr cMcTeMa, eHOOKPUHM
CUCTEM, HEPBHU CUCTEM, CUCTEM BMAA, CUCTEM CIyXa, racTpo CUCTEM, AMCAjHN CUCTEM.
MpencTtaBrbarkbe je4HOANMEH3NOHANHKX U BULLEAMMEH3OoHanHMx curHana. QuritanHa npegcrasa
curHana cnvike, oLleHa KBanurteTa, OCHOBHe onepaLuje u getektopu curHana y: 1) Paguorpaduju, 2) X-
ray padyHapckoj Tomorpadumiju, 3) MarHeTHoj pe3oHaHcu, 4) HykneapHoj meguuunHn, 5) O6pagu
yNTpasBy4YHUX curHana. AHanmsa MeauLUmMHCKNX CNnka, PEKOHCTPYKLUMja criuke, dyaunja crivike,
ucTuLamwe aetarba, 0OHaBIbame cnuke. Buayenusaumja 3a notpebe anjarHocTuke n tepanuje.

Teopujcka  |KomnnekcHOCT XapABepcKux u copTBEPCKMX pecypca 3a 0bpaay BUOMEANLIMHCKAX CUrHana.
HacTaBa

Paspapa ctaHgapaa 3a gurutanHo memopucakwe 6BMoMeanUnHCKMX curHana. duntpupame

MpakTuyna 6uomeguuUMHCKMX curHana cnuke. ObHaBbake N UcTULamke aetarba OMoMeauLMHCKUX curHana.
HacTaBa

(BexOe,
AOH,
CTyaujcKn
MCTpaxuBa-
YKu pan)
INurtepartypa
1|Paul Suetens, Fundamentals of Medical Imaging, Cambridge University Press, 2009.
2|Karen M. Mudry, Robert Plonsey, Joseph Bronzino, eds., Biomedical imaging, CRC Press, Boca
Raton, FL, 2010.
3|Jiri Jan, Medical image processing, reconstruction and restoration : concepts and methods, Taylor &
Francis Group, LLC, 2006.
4
5
Bpoj 4yacoBa akTMBHe HacTaBe HeAesbHO TOKOM ceMecTpa/TpumecTpa/rognHe
NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadku pag OcTanu YyacoBu
2 1 1
MeTtoge Mpenasawa; AyamTtopHe Bexbe; JlabopaTtopujcke Bexbe; Jomahu 3agauu; Konoksujymu; CemuHapcku
usBohewa |Pas; Koncynrauuje.
HacTaBe
OueHa 3Hawa (MakcumanHu 6poj noeHa 100)
NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa
AaKTMBHOCT Y TOKY
npeaaBaka 10{nucmeHun ncnut 20
npakTu4yHa HacTaBa 15|ycmeHun ucnut 20
KONOKBUjyMU 20
cemMuHapu 15
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YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

CTyAaujckn nporpam EnekTpoHMKa n MMKCPOCUCTEMM
M36opHO nogpyyje (moayn) 3ajegHn4km

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje
HasuB npegmeta CTyamjckn nctpaxvsadkm pag

HacTtaBHuK (32 npeaaBamsa)
HacrtaBHuk/capagHuk (3a Bex6e)
HacraBHuk/capagHuk (3a JJOH)
Bpoj ECINbB 2|CraTtyc npeamera (06aBe3Hn/m3bopun) [obasesHn
YcnoB

MpuMeHa OCHOBHUX, TEOPMjCKO-METOAOMOLLKNX, HAYYHO-CTPYYHMX U CTPYYHO-aNNMKaTUBHUX 3HaHa U
MeTofa Ha pelliaBaky KOHKPeTHUX npobnema. CTyaeHT uaydasa npobnem, heroBy CTPYKTYpY 1
CINOXEHOCT U Ha OCHOBY CNpoBedeHMX aHanM3a U3Boam 3akibydke 0 MOryhuM HaumHYMa Herosor
Uwrs pelaBatsa. [MpoyyaBajyhu nutepaTypy CTyAeHT ce yno3Haje ca MeTodamMa Koje Cy HaMerbeHe 3a
npegmeTra  |peluaBarse CIIMYHUX 3a4aTaka U MHXEHEPCKOM NPaKCoM Y HMXOBOM pellaBatby.

OcnocobrbaBare cTygeHaTa 4a CaMoCTaniHO NpUMEHsYjy MPEeTXO0AHO CTeYEHa 3Hama U3 pasnuunTnx
noApyyja koje cy usydasanu, pagu carnefaBarba CTPYKType 3agaTor npobrnema u heroBoj CUCTEMCKO)
aHanusn y uusby n3Bohemy 3akrbydyaka o Moryhmm npasumMma HeroBor pellaBarba. Kpos camocTtanHo
Kopuwhere nutepartype, CTYOeHTV NPOLUMPYjy 3Haka NpoydaBakeM pasnmyuntux Metoaa U pagosa
KOju ce ogHoce Ha cnuyHy npobnemaTuky. Ha Taj HaumH, kog, cTyAeHaTa ce pasBuja cnocobHOCT Aa
CnpoBoAe aHanu3e n naeHTUKKyjy npobneme y okBupy 3agarte npobrnemaTuke. [pakTuyHoM

Ucxon NPVYMEHOM CTeYEeHUX 3Haha KoA CTydeHaTa ce pa3Buja cCnocobHOCT Ja carnegajy MecTto U yrory
npegmMeTa |MHXewepa y nsabpaHom nogpydjy, notpeby 3a capagHom ca ApYrnMm CTpykama v TUMCKUM PafoM.
Cappxaj npeamerta

dopmupa ce nojeauHayHo y cknagy ca notpebama KOHKpeTHOr AMNIIOMCKOr-mMmacTep paga, heroBom
cnoxeHowhy n cTpyktypoM. CTyaeHT npema CBojum aduHUTETMA U CKNOHOCTUMa Bupa obnact
CTyaMjcKor pagia O4HOCHO NpeAMEeTHOr HaCTaBHMKa ca NIUCTe HacTaBHMKa Ha CTYAMJCKOM nporpamy Koju
My geduHMLe KOHKpeTaH 3agatak. CTydeHT npoyyaBa CTPyYHy nuTepaTypy, CTPyYHe 1 Hay4He pagoBe
Koju ce 6aBe CNMYHOM TEMAaTUKOM, BPLUM aHanuse y LUnrby usHanaxewa peLlera KOHKpeTHOr 3afaTka
unu nak n3sogu ogpehene exkcnepumeHTte y nabopatopuju. Ctyamjckmn pag obyxsata U akTMBHO
npahexe NpMMapHUX casHaka, opraHusaLmjy 1 u3sohere ekcnepumeHarta, Hymepudke cumynaumje un
Teopujcka |cTaTucTUYKy 06Gpady nodaTaka, 3pady CEMUHAPCKOT pafa M3 yKe HayuyHO-HacTaBHe 06MacTy Kojoj
HacTaBa npunaga Tema caMmoCTanHor UCTpaxxueadkor paja.

MpakTnyHa
HacTaBa
(BexOe,
AOH,
CTyAMNjCKM
MCTpaxuBa-
YKu pan)
INurtepartypa

gl |w|N|-

Bpoj 4yacoBa akTMBHe HacTaBe HegesbHO TOKOM ceMecTpa/TpumecTpa/roguHe
NMpepaBawa |Bex6e OOH CTyamjckmn uctpaxmBadkv pag OcTanu YyacoBu
0 0 0 14

MeTtopne
n3Bohemwa
HacTaBe
OueHa 3Hawa (MakcumanHu 6poj noeHa 100)

NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa
aKTUBHOCT y TOKY

npepaBakba MUCMEHU UCNUT
npakTU4yHa HacTaBa YyCMeHU ucnut 50
KONOKBUjyMU
ceMuHapu 50




YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm
M36opHO nogpyyje (moayn) 3ajegHn4km

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje

HasuB npegmera CTtpyyHa npakca

HacrtaBHuK (3a npegaBan-a) Oparax [. Manuuh, 3opaHn [. Mpujuh

HacrtaBHuk/capagHuk (3a Bex6e)
HacraBHuk/capagHuk (3a JJOH)

Bpoj ECINbB 3|Cratyc npeamera (06aBesnn/uzbopHn) [OBasesnu
YcnoB

YnosHaBake ca npouecom paga y npeagysehy y kome ce CTpyvHa npakca obaBrba, HeroBum
LUMIbeBMMA U OpraHM3aunoHUM jeauHnLiama. YnosHaBsawe ca TUMOM U MPOjeKTOM KOMEe Ce CTYAEHT Y
OKBMPY CBOje CTpYyYHE Nnpakce Npukrbydyje, a koju je ogabpaH y cknagy ca CTYAujCKMM n3bopHMM
noapydjem (Mogynom) 3a Koju ce cTyaeHT onpegenuo. PasymeBare npoueca paga y npeaysehy,
Uus NOCMOBHMX NpoLueca, pasymeBare pusvka y pagy, ydyewhe y npojektoBawy, n3pagun JokymeHTauumje
npegmMeTa |Mnm KOHTPOMW KBanuTeTa, Yy CKNajy ca npouecom paga 1 MoryhHoCcTUMa pagHor OKpyXeksa.
YHanpehehe CnocobHOCTU CTyAeHTa Aa ce Mo 3aBpLUETKY CTyAuja YKIiby4yu Yy nNpolec paga. Passujare
OLroBOPHOCTMW, NPOodbeCMOoHanHor NpucTyna nocny, BELUTUHE KOMYHUKaLMje Y TUMY.

[onyHa TeopujcKor 3Haka CTEeYEHOr Y OKBUPY CTYAMJCKOr NporpamMa 1 npakTudHa cnosHaja
npobnemaTtuke Koja ce usyyaa y OKBMpY CTyauja koje cTyaeHT noxaha. Kopuwhere nckyctea
CTpy4YHbaka 3arnocrneHux y ycTaHOBM Y KOjoj ce npakca obaBrba 3a NpoLuMperse NPakTUYHUX 3HaHba u
Ucxon MOoTuBauUuje ctyaeHaTta. CTuuame jacHor yBuaa y MoryhHOCT NpUMeHe CTeYeHNX 3Haka 1 BeLuTHa
npegmMeTta |obyxBaheHUX CTYAWNCKUM NPOrpamMoM Yy Nnpakcu.

Capgpxxaj npegmerta

Teopujcka
HacTaBa
™~
HacTaBa
(BexGe, Cappxaj CTpy4He npakce je y MyHoj carnacHocTu ca unrbesuma npakce. CTyaeHT ynosHaje CTpykTypy
AOH, npenyseha n uMrbese HeroBor NocnoBawa, npunarofasa BNacTUTK aHraxXmaH CTyaujCKOM nogpydjy 3a

CTYAMWJCKN  |Koje ce Onpedenuo 1 ypeaHo ucnykwasa pagHe obaBese carnacHo AyKHOCTMMA 3anoCeHnx y
ucTpaxuBa- |npegysehy. CTyOeHT onucyje CONCTBEHM aHrakmaH TOKOM CTPYyYHe Mpakce U Aaje KpUTUYKN OCBPT Y
YKK papn) BE3M COMCTBEHOr UCKYCTBA, 3HaHa 1 BELUTUHA KOje je CTeKao Ha Npakcu.

JNlnutepartypa

QD |W[N]|F-

Bpoj yacoBa akTMBHe HacTaBe HeAerbHO TOKOM ceMecTpa/TpumMecTpa/roguHe
lNMpenaBawa |BexGe OOH CTyamjcKkn ncTpaxxmBadkuv pag OcTtanu YyacoBu

3

CTyneHT no npaBuny camocTtanHo bupa npegysehe 13 gpxxaBHor, NPMBATHON UIN jaBHOT CEKTOpa Y
kome he 06aBuTK CTPydHy nNpakcy. CTpyyHa npakca ce Moxe 06aBUTK U y MIHOCTPaHCTBY, Y KOM Cry4yajy
CTYLEHT nopep ocTaror ycaspLuasa 1 cTpaHu jeauk. Ha npegnor ctygeHTa, pykosogunal, m3bopHor
nogpydyja-mogyna ogobpasa Aa ce npakca o6aBu y KerbeHOj yCTaHOBU U Ha 3aXTEB U34aje MUCMEHU
ynyT 3a CTPY4HY Npakcy ocobu HaanexHoj 3a ussohere npakce y Aatoj ycraHosu. o obaBr-eHoj
MeTtone npakcu, a Ha OCHOBY U3BeLLTaja CTydeHTa U NOTBpAE OATOBOPHOT M1LUa KOje NOTN1COM 1 neyaToM
nm3sohewa [npenyseha noTephyje Aa je npakca obGaBrbeHa, CTyaeHTy ce goaerbyje 3 ECINB 6oaa 3a o6aBrbeHy
HacTaBe CTPYYHY Mpakcy.

OueHa 3Hawa (MakcumanHu 6poj noeHa 100)

NMpegucnutHe o6aBe3e |noeHa 3aBpLUHK UCNUT noeHa

AKTUBHOCT Y TOKY

npepaBakba MUCMEHU UCNUT

npakTu4yHa HacTaBa 70lycMeHun ncnut 30
KONOKBUjyMU

ceMuHapu

CTpyyHa npakca Hema HyMepu4Ky 03Haky oLieHe, Beh BepbanHy "npusHaje ce".
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YHuBep3uTeT y Huwy EnekTpoHckn dakynTeT MacTep akagemcke ctyguje

Cneuudumkaumja npegmeTa 3a KbUry npegmeTa

Ctyamjckm nporpam EnekTpoHuka n Mmkpocuctemm
M36opHO nogpyyje (moayn) 3ajegHn4km

Bpcta 1 HUBO ctyamja MacTtep akagemcke ctyguje
HasuB npegmeta MacTtep pag

HacTtaBHuK (32 npeaaBamsa)
HacrtaBHuk/capagHuk (3a Bex6e)
HacraBHuk/capagHuk (3a JJOH)
Bpoj ECINbB 15|CtaTtyc npeameTa (06aBe3Hn/m3bophHn) |o6asesHu
YcnoB

N3papga MacTep paga nma 3a unrb 06jeantsaBanse, NOTBpHMBaHkE M NPAKTUYHY NPUMEHY CTEYEHUX
3Hata TokoM MacTtep akagemckux ctyauja. CTygeHTy ce npyxa npunuka ga gemMoHcTpupa crnocobHocT
camocTanHor n3sohera npojekTa, Koju MoXe OUTK NPaKTUYHOT, UCTPAXMBAYKOT UM TEOPUjCKO-

Unrs MeTOoO0OLLKOr kKapakTepa. CTyaeHT Takohe cTu4e UCKYCTBO Y NpuKasy CBOr paja Kpo3 nucaHy opmy
npeamMmeTa |1 ycMeHO manarawe TOKOM ogbpaHe paja.

CnocobHocT Bohera camocTanHor npojekra, CnocobHOCT hopmynaLimje u aHanuse npobnema,
KpUTUYKOTr ocBpTa Ha moryha peluemna, npernega nurepatype u3 gate obnactu. lNpumeHa cteveHnx
WHXXEHEPCKUX 1 NPOJEKTAHTCKUX 3HaHa U BELUTUHA Ha peluaBake npobnema, umajyhu y sugy
Ucxon KOMMJTEKCHOCT, TPOLLKOBE, MOY34aHOCT 1 edmkacHOCT pellera. CnocobHOCT nMcawa paja y 3agatoj
npeagmeta |¢opmu. CnocobHOCT jacHor obpasnoxena ypaheHor npojekTa Kpo3 ycMeHy oabpaHy paja.

Capgpxaj npeamerta

MacTep pag npeacrtasrba CaMOCTaNHN UCTPAXMBAYKW, NPaKTUYHN UIY TEOPUjCKO METOAONOLLKM paj
CTyAeHTa ycarmnalleH ca HABOOM CTyauja, Y KOMe Ce OH YNo3Haje ca HEKOM y)XOM obnaiuhy Kpo3
nperneq nuTepaTtype 1 yceaja METo4oMorvjy NcTpaxknsara, O4HOCHO MPojekToBaka, HEONXOOHY 3a
napagy paga. Kpos uspagy paga CTygeHT npumMersyje npakTuyHa u Teopujcka 3Haka ctevyeHa TOKOM
ctyauvja. Paa y nucaHoj choopmMmn no npasuny cagpun yBogHoO nornasre, AeduHuunjy npobnema,
nperneq obnactu n noctojehux pelexa, NPeanor u oNuc peLlewa, 3akibyvak u nurepaTypy. JaBHa
ycMeHa oabpaHa paja ce opraHusyje npes KOMMCUjoM O TPW YnaHa, o4 Kojux je jeaaH MeHTop paja.
Teopujcka |Tokom ycmeHe oabpaHe kaHauaaT obpasnaxe pesyntare CBOr pada, a 3aTMM oAroBapa Ha nuTarba

HacTaBa YnaHoBa KOMUCHje, YUMe KaHanaaT SEMOHCTPUPA CNOCOBHOCT YCMEHE Npe3eHTaumje CBOr NpojekTa.
MpakTnyHa
HacTaBa
(BexoOe,
AOH,
CTyAMNjcKn
McTpaxuBa-
YKu pan)
JNnutepartypa
1
2
3
4
5
Bpoj yacoBa akTMBHe HacTaBe HeferbHO TOKOM ceMecTpa/TpumMecTpa/roguHe
lNMpenaBawa |BexGe OOH CTyamjcKkn ncTpaxxmBadkuv pag OcTtanu YacoBu
MeTone Y3 nomoh MeHTOpa 13 pega HacTaBHUKa, CTYAEHT HaCTOjU LUTO camMoCTarnHuje pewwnT NnocTaBbeHn
n3soflewa |3agaTak M NPUNPEMUTU pad Yy NcaHoj hopmMu, Kao n ycMeHy oabpaHy. CamocTaniu paj cTyaeHTa
HacTaBe npouewyje ce Ha 15 ECTIB.
OueHa 3Hawa (MakcumanHm 6poj noeHa 100)
NMpeaucnutHe o6aBese [noeHa 3aBpLUHK UCNUT noeHa
AKTUBHOCT y TOKY
npenaBama NMUCMEeHU ucnuT 70
npakTU4yHa HactaBa YCMEHU ucnut 30
KONOKBUjyMuU
ceMunHapu
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