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1. ¥YBoA

CTyAM|CKM MPOrpamM MACTEP OKAAEMCKMX CTYAM|Q BUBPO-AKYCTUHKOT MHXEHEPCTBA
ce no npsu Nyt ysoan y Cpbuju. PassujeH je y okempy Epasmyc+ npojekta ,,Jadarbe
OBPA30BHMX KaNAUMTETA Y ODBAACTM MHXEHEPCTBA OyKe M BMOPALUM|A PA3BOjEM
KOMMETEHUMO 1 capaake m3meny mHtepecHux rpyna” (akpoHum CEHBUBE, Be®
aapeca https://senvibe.uns.ac.rs/), 4mm je HocuAal, YHuBepsuteT y Hosom Caay (y
Adrxem TekcTy: YHC), a domHaHcujep EBponcka Kommcuja. CTYAMjCKM NPOrpam je
MHTEPAMCUMNAMHAPAH. 30BPLLUETKOM OBMX MACTEP AKAAEMCKMX CTYAM|A CTYAEHT
CTUYE 3BAHE MACTEP MHXEHEP BUBPO-AKYCTUHKOT MHXEHEPCTBA.

UMAEBM M UCXOAM  CTYAMJCKOT  MPOrPAMA  CY MNOCTABASEHU Y OKBMPY
oarosapajyher M3sewltaja y npunpemHoj doasm npojekta CEHBUMEBE ‘Report on Learning
Outcomes for an MSc Vibro-Acoustic Engineering Programme’!, AOK OBQj AOKYMEHT
COAPXMU CTRYKTYPY NPOrpama m KYpUKYAyM. OCHOBHM TEKCT j€ HAMMCAH HA CPMNCKOM
je3mKy y doOpMM KOjy 30XTEBA]Y HALMOHAAHA OKPEAUTALMOHA MNPABUAQ, AOK MPMAO3M
COAPXE COXXETKE OBOr TEKCTA HO €HFAECKOM je3mky: MpuAor 1 npukasyje OCHOBHY
CTPYKTYPY M CaAPXA], a MNPUAOT 2 KPATKE ONMCEe NOjEAMHMX MPEAMETA.

*https://senvibe.uns.ac.rs/wp-content/uploads/2019/07/SENVIBE Report Taskl.5CoverPage.pdf,
npuctynseHo 10.6.2020.
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2. O nporpamy

2.1 CTpyKTypa CTYAMjCKOr Nnporpama

Ha3mB CTyAM|CKOr MPOrpama MACTER OKAAEMCKMX CTyaMja je BuBpOo-akyCTU4KO
MHXEHEPCTBO, A OKAAEMCKM HA3MB KOM CE CTUYE j€ MACTEP MHXEHEeP BUMOPO-
QKYCTUHKOT MHXEHEPCTBA. UM je 0Bpa3oBame CTPYYHAKA M3 BUOPO-OKYCTUKE, Y3
NOCTU3AHE MCXOAQ NPOLLECA Y4erba KOjM OOYXBATA]Yy PEAEBAHTHE KOMMETEHLM|E U3 OBE
ODBAQCTU, TEOPU|CKA M MPAKTUYHA 3HOHA U OKAAEMCKE BELUTHMHE KO he MOCTABUTH
NAQTOOPMY 3a KApUjEPY Y MPUBPEAM, PETYAQTOPHUM M KOHTPOAHUM TEAMMA, UAU
HOCTOBAK OBPA30BAHA HO AOKTOPCKMM CTYAMjAMA. YMMUC KAHAMAQTO CE BPLLUM HA
OCHOBY KOHKYpCa Koju pacnumcyje YHC. Aa B1 KOHAMAQT KOHKYPMCAO 3a YNMC HA MNPBY
FOAMHY OBMX MACTEP OKAAEMCKMX CTyaMja, Tpeba AQ MMA 30BPLLUEHE OCHOBHE
OKAAEMCKE CTYAM|E TEXHUYKMX MHXKEHEPCKMX Mpodomaa (240 ECIIB).

Cryamje Tpajy jeAHY roamHy (aBa cemecTpa) u Hoce 60 ECIME 6oaosa. Mopea
OBABE3HMX TEOPU|CKO-METOAOAOLLIKMX, HAYYHO-CTRYYHMX M CTRYYHO-OMAMKATUBHMX
NPEAMETA, NOCTOjE U U3BOPHU CTPYYHO-AMAMKATUBHM NpeameTn. M360opHM NnpeameTm
CY TOKO OCMMULLIAEHM AQ OMOTyhyjy AQ CTYAEHT CTEYEHO 3HAHE MNPOOUAMLLIE KA
jeAHOM oA  Tpu M3BOPHA noApyYja: BUBPALMOHO UHXEHEPCTBO, AKYCTUYKO
MHXEHEePCTBO U byka M BUBpauMje Yy )XMBOTHO] CPEAMHM. Y 30BUCHOCTU OA M3ABPAHMX
M3BOPHUX MPEAMETA Y AOAATKY AMNAOME he BuTK BAMKE oApeneHO jeAHO OA OBA TPU
n3bopHa noapyyja. Aa 6m A0OBMO HABEAEHWM HA3MB, CTYAEHT MOPA AQ M3 rpyne
M3GOPHMX MPEAMETA MOAOXM AOMMHOHTHO OHE MPEeAMETE KO Ce HA TO noapydje
OAHOCE U1 YPAAM MACTEP PAA M3 TOr NoApyYyja (BMAeTM HAMTOMEHY HakoH TaGeae 1).

CTyAaM|CKM MNPOrpPOM Ce OKOHYOBA M3POAOM U OADPAHOM MACTEP PAAQ.
N3pAAOM 1 OABPAHOM MACTEP PAAQ CTYAEHT MOKA3Yje CAOMOCTAAHOCT U KPEATUBHOCT
Y NIPUMEHU AO TAAQ CTEYEHMX TEOPUCKMX U MPAKTUYHUX 3HAHA. MACTEP PAA CTYAEHTH
M3PAanyjy Y APYrom CemMecTpy. BpeAHOCT TpM AKTUBHOCTM BE3AHE 30 MACTED PAA HOCH
18 ECI1b. AetamHe oapeabe 0 NPpUjasm, YCAOBMMA 3A U3PAAY M HAYMHY OABPAHE OBOT
pPaAQ yTBphyjy ce CTaTyTOM M OATOBAPRAYNMM MHTEPHUM OKTUMA.

2.2 KypuKyAym

CTyAMCKM NpOorpam MMa obasesHe K1 M3bOpHE NpeAaMeTe OPraHM3OBAHE Y ABQ
CEMECTPA, KAKO je Npuka3aHo y Tabeaun 1. OBa TabeAd je AaTA HO HAYMH FOOPMAAHO
30XTEBAH AKPEAUTALMOHOM AOKYMEHTALMOM. CTOra oBa TABEAQ CAAPXM MOAEAY
NPEAMETA MO CEMECTPUMMA, LWUAPPY MNPEeAMETA M3 3BAHMYHOr COQOTBEPA 34



aKkpeAnTauMjy HOUMOHAAHOT OKPEAMTALMOHOT TEAQ, HA3MB MPEAMETA, TUMN NPeAMETa ,
Opoj yacosa HacTtase 1 ECIb 60A0BE (AereHAQ O3HAKA je AQTA UCMOA TabeAe).

MNocToje YetTmpu OBABE3HA MPEAMETA Y MPBOM CeMECTPY: MNpodpeCMOHAAHM
QACMNEKTN UCTPAXMBARA, MHXEHEPCTBA U MHOBALM|A; MexaHuike Brnbpaumje; OCHOBMU
TEXHMYKE AKYCTUKE; ByKa 1 BubpaLuje Yy XMBOTHO] U PAAHO] cpeanHn. OBaBesHa je r
CTpy4yHO MPAKCA. Y NMPBOM CEMECTPY MOCTOM U jeAHO U30OPHA MO3MUM|A. Y APYTOM
CEeMECTPY NOCTOjM jeAOH ODABE3AH NPEAMET (Hymepmike MeTOAE Y BUOPO-OKYCTULLM),
ABE M30OpPHE rpyne npeamera n obasesHe aKTMBHOCTM Be3aHe 3a MacTtep paa. Csu
M3BOPHU MPEAMETU Y UCTUM M3OOPHUM TPYNnama (nosmumjama) cy ©OOAOBHO
YCArAQLLEHU U MO TOM MUTARY j€ YCMOCTABASEHA HUXOBA PABHOMPABHOCT: MPEAMETH
n3 M30opHe nosumumje 1y NnpBomM cemecTpy Hoce no 4 ECIMBb 6o0a08a, a 13 M3GOPHMX
nosmumje 2 1 3 y aApyrom cemectpy Hoce no 5 ECINb 6oaoBa. CTYAEHT 0A NOHYHEHMX
M30OPHUX NPEAMETA CAMOCTAAHO Bmpa M3bopHE NpeamerTe.

TaGeaa 1. Pacnopea npeAMeTa No CEMECTPUMA U TOAMHOMA CTYAM|a
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P. AKTUBHA HOCTABA  [OCTAAM
Wudopa | Hasme npeameta Cem | Tun ECIBb
B. M B | CHP | AOH |4acosu
MNPBA TOAMNHA
MpodeCMOHAAHK ACheKTH
1. |[20.0P0001 |UCTPOXMBAHA, MHXKXEHEPCTBA U 1 ™ 2 0 1 0 0 4
MHOBALLM|O
2. 120.0P0002 |MexaHuyke Brubpalmje 1 ™ 3 1 0 3 0 5
3. |20.0P0003 [|OCHOBU TEXHMYKE AKYCTUKE 1 ™ 3 2 0 0 0 5
4 |20.0P0004 Byka v BMBpALIMiE Y KMBOTHO] M PAAHO] . HC 9 : 0 9 0 5
CPEANHMU
5. |20.IPO001 M3BopHa nosmumja 1 (Bupa ce 1 oA 2) 1 2 0 0 2 0 4
h0.PROOT  [FREKIM BMODALIMIO HO 1| cal 2 o] o | 2 0 4
HOBEKQO
00.1PROR  |SHXO-COM3MONOLIKG 1 | cal 2 o] o | 2 0 4
AKYCTMKA
6. [20.SPO001 [C1pyyHO Npakca 1 CA| O 0 0 0 4 4
YKYMHO 4OCOBA MO BMAY HACTABE Y OAOKY| 12 4 1 7 4
YKYMHO 4OCOBA OKTMBHE HACTaBe m ECIIE y BGAOKY] 24 27
YKYMHO 4YOCOBA HACTABE Y OAOKY] 28
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7. 120.0P0005 |Hymepuyke meToAe Y BUBPO-aKYCTULLM 2 ™ 3 1 0 2 0 5

8. |[20.IP0002 M3BopHa nosumumja 2 (bupa ce 1 oa 3) 2 2 1 0 1 0 5

h0.1PRO0G  [ROHTROAC BUODALMIG 1 2l cal 2 1| o | 0 5
BUOPO-doeHOMEHT

20.IPRO04 |EAEKTPOOAKYCTMKA 2 CA 2 1 0 1 0 5

0 IPROOS MOHUTOPUHT U YIPABAOHE 5 CA 5 : 0 ! 0 5
Y YOOOHUM CREAMHAMA

0- 1- 0-
9. 120.IPO003 M3BopHa nosmumja 3 (bupa ce 1 oa 3) 2 2 ] 0 5 6 5
20.IPRO06 |CTpYKTYPAAHO AMHOMMKA 2 CA 2 0 0 2 6 5
20.IPRO07 [O6paac AyAMO CUTHAAQ 2 CA| 2 1 0 2 0 5

00.IPROOS | AKYCTHKM 11 BUGDO- 2| vl 2 | 1] o | 1 0 5
AKYCTHMHKM MATEPUM|AAU

10. [20.MRS001 |MacTtep paa — CHP 2 ™ 0 0 5 0 0 8
1. |20.MRO00 Mactep paa — NpeAMeT 3aBPLLIHOT 5 ™ 0 0 5 0 0 5
paaa

12. 120.MRZ001 |MacTep paa — 13paad 1 oAGpaAHa 2 ™ 0 0 0 0 5 8

2- 4- 5-

YKYMHO YOCOBA MO BMAY HACTABE Yy OAOKY| 7 3 7 5 -
YKYMHO 4OCOBQ OKTMBHE HOcTaBe U ECIB y BAOKY) 21-22 33

YKYMNHO 4YOCOBO HACTABE Y BAOKY] 26-33

6- 11- 9-

YKYMHO 4OCOBA MO BMAY HACTABE Y TOAMHU 19 7 8 19 15
YKYMNHO 4YOCOBA AKTMBHE HACTaBE M ECIIB y roAMHM 45-46 60

YKYMHO 4YOCOBA HACTABE Y TOAMHM 54-61

NAETEHAA:

TM - TEOPU|CKO-METOAOAOLLIKM MpeaMeT; HC - Hay4yHO-CTpyYHM npeameT; CA - CTPYYHO-
QMNAMKATUBHU MPEAMET

M — npeaasara; B - Bexxbe; CUP — COMOCTAOAHM UCTPAXMBAYKM paa; AOH — Apyrm
OBAULM HOCTABE

HAMOMEHA: WM300pHM MNpPEeAMETM KOM OAroBapaqjy M3OOPHUM MOAPYHMMA  CY:
BubpaumoHo uHxerepcteo: 20.IPRO0T, 20.IPRO03, 20.IPRO06

AKYCTHUYKO nHxXerepcTso: 20.IPRO02, 20.IPRO04, 20.IPRO07

byka v Bubpaumje y xmBotHoj cpeamnnmn: 20.IPRO0T, 20.IPRO0OS, 20.IPROO8



Co-funded by the
Erasmus+ Programme
of the European Union

2.2 Cneumcpukaumja npeameta



Co-funded by the
Erasmus+ Programme
I of the European Union

Hasue npeameTa: MpoddeCUOHAAHM ACMEKTU UCTPAKMBAMA, MHXEHEPCTBA M MHOBALIMC

Cratyc npeameTa: O6ase3aH Npeamet

Uur npeameTta

Lnrs NpeAamMeETa je AQ CTYAEHTU CTEKHY MPAKTUYHA 3HAHA 30 PEAAM3ALLU]Y CBOJUX HAYYHMX AU TEXHUYKMX
MAEja KPO3 MpOjekTe MAM Apyre OBAMKE CTBAPOAALUTBA Y CBOM Oyayhem MHXEHEPCKOM POAY Y
0BAQCTM BUBPO-aKYCTHKE. [opea Tora, Tpeda Aa ByAy OCNOCOB//EHN AQ AOHOCE OAAYKY O MOHYREHMM
NPOJEKTUMA KAO U TEXHUYKO-TEXHOAOLLIKMM BHUOPO-OKYCTUYKMAM PELLEHUMA U HUXOBO] PEAAM3ALM|U.
CryaeHTn Tpeba aa Byay OCNOCOB/EHM 30 AYD/E PAYMEBAHE OCHOBHMX M METOAOAOLLIKMX MUTAHO
KOja Cce jaBnajy Y MHXKEHEPCKO] MPAKCH M3 BUOPO-aKYCTUKE.

Ucxoa npeameTa

CryaeHTM he Kpo3 AOBMjEHO TEOPMCKA 3HAHA, AEMOHCTPUPOHE npumepe m3 Bubpo-akyctuke u
COMOCTOAHU UCTPOXKMBAYKM PaA, BUTK CMOCOBHU 1 0By4eEHM AQ Y BYAYNOj NPAKCH paAe HA NPOjeEKTUMA
M3 OBMX OBAOQCTM MO CBETCKM MPUMXBANEHO] METOAOAOTUM, O ACQ MPU OAAYYMBARY M OAQOUPY Y3MY Y
003MpP U PETNYAATUBHA, EKOHOMCKA U MHAYCTPUCKA OFPaHMYEeRA.

Caapxaj npeameTta

Teopujcka HACTABA

MHXerepcKa KpPeaTMBHOCT. [puHUMNM CTBAPOHa Maeje. CoddTBEPCKA MOAPLUKA CTBAPAHY M
YyNPaBAAHY MAEJOMA CA MAYCTPAUMOM 34 BUBPO-OKYCTUKY. TeHepucamwe U TeCTUPaHEe HOBMX
KOHLLENTA. XMMNoTe3e, MOAEAU U EKCNEPUMEHTAAHA MOAPLLIKA. TEXHOAOTU|E, MATEHTU U HOBA TEXHMYKO-
TEXHOAOLLIKA peLlera. MHMUMparbe Npojekta (OnMc, AHAAM3A M3BOANMBOCTM, KOHLLENT). AOHOLLIEHE
OAAYKE O npojekTty. [lpojekToBarbe. BpcTe npojekara (MCTPAXKMBAYKO-PA3BOjHM, WMHOBALLMOHM,
MHBECTULIMOHM) CA MAYCTPALMOM 3a BMOPO-AKYCTUKY. TEHEPOAHM MPOJEKAT M PA3BO] TEXHUYKO-
TEXHOAOLLIKMX BAPUjaHTU. CTyAMja OMNPABACQHOCTM U E€KOHOMCKO-CPUMHAHCU|CKM CACMEKTM MNPOjekTal.
MpojekaT U3BEAEHOT CTAFA. YMPABAAHE PUIMKOM (MAEHTUADMKALMA, QHOAM3A, MAQHUPARHE OATOBOPA
HO PU3MK) CA UMAYCTPALMOM 30 BUBPO-OKYCTUKY. MHXEHEPCKM 3AXTEBM M MOCTYMLUM 30 pedAM3dLmje
NATEHTA M HOBOT TEXHUYKOT peLLerd Yy 00AACTH BUOPO-aKyCTUKE. MHXEHEPCKA ETUKA.

[pakTMYyHa HOCTABA

AEMOHCTPALMA KOHKPETHMX BUMOPO-OKYCTUMHKMX MPUMEPA 3a Teopujcke jearHue. CAMOCTAAHA
M3PAAQ MPAKTUYHOT AOMANEr 30AQTKA M TPYNHA M3PAAQ NMPEAMETHON MPOjekTa M3 0bAaCTH BMOPO-
OKYCTUKE.

ATtepaTtypa

1. Howitt D., Cramer D.: Introduction to Research Methods, 3@ Edition, Pearson Education Ltd., 2010.
2. Musorodzata T.: Project Tools and Techniques, AlU Atlantic International University, 2010.

3. Wallingman N.: Research Methods — the Basic, Routledge, London, 2011.

4. Salkind N.: Exploring Research: Pearson New International Edition, 8t Edition, Pearson Education Ltd.,
2013.

5. Pandey P., Pandey M.M.: Research Methodology: Tools and Techniques, Bridge Center, 2015.
6. Mishra S.B., Alok S.: Handbook of Research Methodology, Educreation Publishing, 2017.

7. Paaakosuh H., Mopa4a C.: OcHoBe ynpaesarha Npojektma, PTH, Hosm Caa, 2012.

8. BoAMY KpO3 KOpMyC 3HAHA 3a YNPABAAHE NpojekTima (PMBOK Boamy), PMBOK/9TH, 2010.
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Hasue npeameTa: MexaHuyke Bubpaumje

Cratyc npeameTa: O6aee3aH Npeamet

Uurs npeameTta

Lnr npeameTa je AQ CTYAEHTU CTEKHY OCHOBHA TEOPMCKA M MPAKTUYHA 3HAHA M3 OBAQCTU MEXAHUYKMX
BUOpALMjA. YMO3HABOHKE CA OCHOBHMM TMOJMOBMMA M GOEHOMEHMMA MEXAHUHYKMX BMOpPALMQ,
NOUMEHOM BUOPALMA Y TEXHULIM U APYTIMM ODAQCTMMA, LUTETHMM MOjOBAMA KOje OHE M3A3MBAjY U
FOMXOBOM KOHTPOAOM. CTyaeHTM Tpeba Aa OyAy OCMOCOO/EHM AC MPEMO3HAjY Y3POK LUTETHMX
BMOPALMjA, AQ UX U3MEPE U AQ YME]Y AQ MPOHANY HAYMH KAKO AQ CE OHE EAMMUMHULLIY AU YOACXKE.
Ocnocob/saBAME 30 COMOCTAAHO PELLIABAHE KOMMAEKCHUX MHXEHEPCKMUX NMPOBAEMA KOJU YKoyYjy
BMOpALMjE M MOBE3MBAHE CTEYEHOT 3HAHA CA CPOAHUM MPOBAEMMMA U PELLEHUMMA APYTUX HAYKO U
ANCLMMAMHQ.

Ucxoa npeameTa

CryaeHTM he, Kpo3 A0BHjeHa TEOPUJCKA 3HAHA, peLleHe npumepe u aAabopaTtopujcke Bexde, ButH
0By4YeHM M CNOCOBHU AQ Yy Byayhoj MPAKCKM COMOCTOAHO PELLIOBA)y MHXerepcke npobAeme Koju
YKay4yjy Bubpaumje. buhe cnoCobHM AQ M3PAAE MATEMATUYKM MOAEA BMOPALMA MEXTHMHKMX
CUCTEMA, AQ OAQDEPY METOA PELLABAHKA M M3BPLLE AHOAM3Y AOBMjEHMX pe3yATata. Mohu he aa
M3BpLLUE NOTPEDBHO Mepera, MPENO3HA)y OCHOBHE NAPAMETPE M OEHOMEHE BMOPALM|A MOCMATPAHOT
CUCTEMQA, U HO OCHOBY HMX AQjy MPENOPYKE 3a PELUaBARE AQTMX 3AAQTAKA. HO OCHOBY MO3HOBARA
MEXAHUYKMX BUOPALLM|A, METOAO HMXOBE MPUMEHE, HOYMHA KOHTPOAE CTyAEHTM he mohu AQ peLLaBajy
M npobaeme BUOPALMA HEMEXAHMYKMX CUCTEMA U Ccapahfyjy CA APYIMM  UHXEHEPUMA U
CTPYHYHALMMA U3 APYTHX ODAQCTH.

Caapxaj npeameTta

Teopwujcka HaCTABA

MexaHM4YKO MOoAEAOBAHE. Teopujcke OCHOBE. bpoj cTtenenun caoboae KpeTtara. Apyri HbyTHOB 3QKOH.
AVHAMMYKA jeaHa4YMHA 0BpTarba. KpyToCT onpyre. 30KOH O OAPXAHY TOTAAHE MEXAHWYKE eHepruje.
CAOBOAHE XOPMOHM|CKE OCLMAQLMIE. AMIAUTYAQ. PpekBeHuMja. [Teproa OCUMAOBAHA. OCLMAOBOHE
MHXEHEPCKMX CTPYKTYPA. KPpYTOCTM EAACTUHHMX eAeMEHATA. EKBMBAAEHTHE KpyTOCTM. OCcumAaumMje ca
npuryluersem. BuckosHo Tperse. KyAoHOBO Tperbe. TpuHyAHE ocuMAaumje. TUMOBM  MPUHYAE
(XOPMOHMCKA, MHEPLMAAHO, KMHEMATCKA M HEMEPUOAMYHA). AMMAUTYAHO-COPEKBEHTHM AMJArPAM.
PesoHaHuMja. Moapxtasarbe. CAOBOAHE OCUMAALME CUCTEMO CA ABA W BULLE CTENEHW cAoboae
KpeTama. PpekBeHUMje CAODBOAHMX OCLMAQLMA. MOAOBM OCLMAOBAHA. [PUHYAHE HenpuryLieHe
OCLMAQLIM|E CUCTEMA CA ABA U BULLIE CTEMEHU CAODOAE KPETARA. NTPUHYAHE NPUIYLLIEHE OCLMAQLM|E
CUCTEMA CA ABA U BULLIE CTEMEHM CAODOAE KPETAHA. AMHOMMYKM anNcopBepu. Y3ay>KHE ocumAdumje
EAAQCTUYHUX LUTAMOBA. PpeKBeHLME CAODOAHMX OCLMAALMA U MOAOBM OCLMAOBAHA. [lonpeyHe
OCLUMAQLME EAQCTUYHUX LUTAMOBA. [PAHWMYHM yCAOBM. OapehumBare OPEKBEHUMA CAOBOAHMX
OCLIMAQLMA M MOAOBA OCLIMAOBOHA. [TPUHYAHE OCLMAQLME KOH30AE MOCMATPAHE KOO LUTAMNA KOju
MMQA BECKOHAYHO CTEMEHU CAOBOAE KPETAHA 30 OCLMAOBAE Y MOMPEYHOM MPABLLY.

[pakTMYyHa HOCTABA
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MpakTniyHa HOCTaBA OOYxBATA AQBOPATOPUCKE BEXDE. BexXOu Cy BE3aHE 30 OCLMAALM|E CTRPYKTYpE Ca
JEAHUM, ABA UAM BULLIE CTeneHe CAODOAE UM OHAAM3Y CAODOAHMX M MPMHYAHMX OCLMAALMIA, KOO MU
QHOAM3Y YTULLQjA U30AALME U AMHOMMIKOT aMopTh3epd. OCUM TOra, HO BEXOAMA Ce aHAAM3MPA]Y U
ocumaaumje ca BECKOHOYHO CTEMEHW CAODOAE: CAOBOAHE, MPUryLLEHE WM MPUWHYAHE OCLMAdLMUje
EAACTUYHE KOH30AE.

AuTtepaTtypa

1. Fahy F., Thompson D.: Fundamentals of Sound and Vibration, 2n@ Edition, CRC Press, 2015.
2. ByjaHoswuh b.: Teopuja ocumaaumja, PAKYATET TEXHUYKMX HOYKA, Hosm Caa, 1995.

3. Rao S.S.: Mechanical Vibrations, 5t Edition, Prentice Hall, 2010.

4. Balachandran B., Magrab E.B.: Vibrations, 3@ Edition, Cambridge University Press, 2018.

5. Kovaci¢ I., Radomirovi¢ D.: Mechanical Vibration — Fundamentals with Solved Examples, John Willey
& Sons, 2017.

6. Papommposuh A., 3ykosuh M.: MMNT npe3eHTaumje ca npeaaBama, YHuBep3mTteT y Hosom Caay.
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Hasue npeameTa: OCHOBU TEXHMYKE OKYCTMKE

Ctatyc npeameTta: O6aBe3aH Nnpeamet

Uurs npeameTa

Ui NpeAMETa je AT YTBPAM 3HOHE CTYAEHATA O 3BYKY, KOKO HACTAjE M KOKO C€ MPOCTUPE KPO3 PAAMYMTE
CpeAMHE, KOKO C€ MOHALLA Y OTBOPEHOM M 30TBOPEHOM MPOCTOPY U, AEAMMMYHO, KAKO YTHUYE HA 4OBEKA.
CTe4eHa 3HAHa Cy OCHOBA 30 CBE OCTAAE MPEAMETE HO MOAYAY 30 TEXHUYKY OKYCTUKY. ONMCaTH MPUPOAY-
KOPAKTEPUCTMKE 3BYKA M MPE3EHTOBATM OCHOBE TEOPM|E HACTAjaHA 3BYKA M MPOMArdumje 3By4HMX TAAACA.
OBjaCHUTU Yy OCHOBM LUTA M KOKO YOBEK Yyje, KOKO PA3AMKYje HMBO (dB) 1 dopekBeHLMCKM CaAPXaj 3ByKa (Hz).
OBJACHUTK KOKO HA MPEHOC M NepLenumjy 3ByKA yTuYy 3ATBOPEHM MPOCTOPM, KOKO Ce BPLUM HMXOBA
AKYCTMHYKA 0OBpaAQ UM KOKO CE€ Olerbyje AKYCTUHKM AMOUEHT MPOTDECUOHAAHUX CTYAM|A, KOHLLEPTHMX
ABOPQHQO, KOHADEPEHLUCKMX CAAQ. YMOPEAUTH MPUHLMMAE 3aLUTUTE OA OyKe COa MPUHLMAMMO MOAEPHE
TPAAHE U APXUTEKTYPE. YKPATKO MPEACTABUTU YATPA3BYYHE TEXHOAOTUIE U HUXOBY MPUMEHY.

Ucxoa npeameTa

MNopea eneMeHTa dorsmyke M OUMOAOLLIKE OKYCTUKE (LLUTA U KOKO 4YYJEMO), CTYAEHTUM PA3YME]Y PA3AMKE Y
MOHCLLIAHY 3BYKA Y OTBOPEHOM UM 3ATBOPEHOM MPOCTOPRY M YMEJY AQ OLLEHE AKYCTUHKM AMBUJEHT Y MOTAEAY
PA3YMAUMBOCTU FOBOPA, KBAAMTETA MY3UKE M HUMBOA ByKe. YNO3HAjy AyAMO CUIHOAE KOO CUTHAAE CAYUHbEHE
OA CUHYCOMAOAHUX KOMMOHEHTU OAPENEHNX PPEKBEHLIMIA M AMMNAUTYAC KOje YTMHY HO ocehaj BUCMHE TOHA
U ja4nHe 3BYKA. YMEjY AQ MPOPAYYHAj)y U U3MEPE HUBO 3BYKA, KAO M AKYCTMYKE MAPAMETPE MPOCTOPM|A.
CredeHa 3HOHKA he MM OAQKLLATM KOMYHUKAUM)Y COA MALLUMHUMAG, TPANEBUMHUMMA, QPXMUTEKTAMA,
MPABHULMMA U AEKAPUMA PA3AMYMTUX CTPYKA CA KOMMA he ce CyCcpetatr HO TEMAMA U MNPOjeKTUMA U3
0BAQCTM AKYCTHKE.

Caapxaj npeameTa

Teopujcka HOCTABA

BumsyeAmsaumja HOCTAjarA M MPOCTUPAHA 3BYYHUX TAAQCA: AOPEKBEHLM|A 3BYKA, TOAQCHA AY>KMHA M BP3MHA
MPOCTUPAHA. AHOAM3A 3BYYHOT MNO/AA: MPUKA3ZATM OAHOC 3BY4YHOT MPUTUCKA M BP3MHE OCLMAOBAHA HYECTULLA
E€AACTMYHE CPEAMHE, KOO U peAduMje KOje MOBE3Yyjy AKYCTMHYKY CHAry M3BOPA 3BYKA, 3BYYHM MPUTMCAK U
UHTEH3UTET CADEPHMX 3BYYHUX TAAQCA. HMBO 3BYYHOr MPUTUCKA: OKYCTMHKM AeumbeA. [pomeHe 3By4HOr
NMPUTUCKA Y BDEMEHY U MPOCTOPY.

AYAMO CUMHOAMU. PPEKBEHUM|CKA MPEACTABA 3BYKA COYUHEHOT OA CUHYCOMAQ HA  MOJEAMHUM
OPEKBEHUMAMA. AUCKPETAH CNeEKTAP (MPOCT TOH, XAPMOHMYAH M AMCXAPMOHMYAH 3BYK) M KOHTHUHYOAQH
cnekTap (6yka, Lym). MMMNYACHM OA3MB M MPEHOCHC KAPOKTEPUCTUKA AYAMO CUCTEMA. AHOAM3A AHOAOTHMX
QAYAMO CUTHOAQ: PA3BO] Y PYypUjeOB pPEA MEPUOAMYHUX CUTHOAQ U PypUjeOBA TPAHCAOPMALM|A AHAAOTHUX
QAYAMO CUMHOAQ.

Mpar 4yjHOCTK 1 rPaHMLLa BOAQ Y YyjHOM oncery dopekBeHumja. CyBjekTmBHM ocehaqj jadmHe 3ByKQ, BUCHHE
TOHA 1 B0je 3ByKA. BUHAYPOAHO AOKAAM3ALM|A, MPEHOCHA KOPAKTEPUCTUKA AO HYAQ CAYXA U UMMIYACHU OA3MB
rACBE.

Edbektv mpu MpOCTUPARY 3BYYHMX TAAQCA: PEAEKCHMA M ANCOPNUM|A, AMAY3MA, 3AKPETAHE U
MPEAAMAHE 3BYYHMX TAAACA; OHOAM3A OAHOCO BEAMHYMHE MPENPEKA U TAAQCHE AYXMHE, KAO M OAHOCA
3BY4HOT MPUTUCKA M BP3MHE OCLIMAOBAHA HYECTULLA HO MPAHULM ABE CpeAMHe; cTojehu TaAacK, AoNAepoB
edoekar.

AKYCTUKQ MPOCTOPM|A: AMPEKTHU U peBepOEepaHTHM 3BYK, ancopnumja u pesepbepaumja. MHTeH3uTeT
peBepPOEPAHTHOr 3BYKO M pPaAMjyC npocTtopuje. KoedouumjeHT ancopnumje 1 koedouumjeHT pedoaekcHie.
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MMMOYACHU OA3MB MPOCTOPUIE M AKYCTUYKM MAPAMETPU NpPOCTopHje. ANCOPMUMjA NPOCTOpUE U Bpeme
pesepbepaumje. AKyCTMHKA 0BpaAC MpocTopuja: m3Bop M MOCTOBAARE ancopbepa, pedoAekTopa U
AMCDY30Pa.

PahEBMHCKA OKYCTMKA. HOPMMUPAHE KPUBE AO3BOAEHOT HMBOA OyKe MO OPEKBEHLMAMA, 30BUCHO OA
HOMEHE NpocTopHja.

AKYCTUKQA Y OPXUTEKTYPU. AKYCTUHKM KBOAMUTET CTYAM|CKMX MU PEXMCKMX MPOCTOPA, OKYCTUKA YYUMOHMLLA M
KOHQOEPEHLM|CKMX CAAQ, OKYCTUKA KOHLEPTHMX CAAQ, OMEPCKMX Kyha M LpKaBA, BMOCKOMNA. AHEXOWYHE
Komope (rayse cobe).

YBOA Y YATPQ3BYYHE TEXHOAOIUJE: TEHEPUCAHE, MPOMNArauMja U PErmMCTPOBAHE YATPA3BYKA; YATPO3BYYHM
ypehaju; npumeHe y amjarHoctmum m tepanmju. CoHap (MoABOAHM 3BYK). KOKO 4yjy MojeAMHE XMBOTUHE.
MpaKTMYHA HOCTABA

OBQj YBOAHU MPEAMET j€ MPETEXHO TEOPUCKOT KAPAKTEPT, AAM he Ae0 AYAUTOPHMX BEXOU OUTU yCMEPEH

HA MPAKTMYHE npUmeHe. TOKOM KypcCa ce OpraHmayje noceta PAAMO-TEAEBU3UM BOJBOAMHE, TAE CTYAEHTU
BMAE AKYCTUYKM OOpafeHe CTyAMje CA AYAMO-TEXHUKOM, QHEXOUHHY KOMOPY U APOMCKM KOMIMAEKC.

AutepaTtypa

1. ApyHinh A, Mpasuua M., Hosakosuh A.: OcHosu akycTmke, BLLUEPCC, beorpaa, 2018.

2. Apvrunh A, Mpasumua MN.: AKycTmika — 36Mpka peLueHmx 30Aataka, BLUEP, beorpaa, 2011.
3. Alton Everest F.: The Master Handbook of Acoustics, 4th Edition, McGraw-Hill, USA, 2001.
4. Kuttruff H.: Room Acoustics, 5™ Edition, Spon Press, London, 2009.

5. Aeaun B.: MMNT npe3eHTaumje ca npeaasara, PTH, Hosm Caa.
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Hasue npeameTa: byka 1 BUOpALLUjE Y XXMBOTHO] M PAAHO] CPEAMHM

Cratyc npeameTa: O6ase3aH Npeamet

Uur npeameTta

CTMLARE TEOPUJCKMX 3HARA M MPAKTUYHMX BELLITUHA Y OBAQCTH ByKe 1 BUOPALM|A Y XXMBOTHO] M POAHO]
cpeanHn. OcrnocobraBAHE CTYAEHATA 34 PELLABARE KOHKPETHMX MPOBAEMA KOje CTBAPAjy M3BOPU
Oyke M BUOPALM|A KPO3 MAEHTUADMKALM]Y M KAPAKTEPU3ALLM]Y M3BOPA.

Ucxoa npeameTa

OcCnocob/eHOCT CTYAEHATA 30 MEPEHE U MPOPAYYH HUBOO OYyKE Y M POAHO] XXMBOTHO] CPEAMHM;
MPUMEHA CODTBEPCKMX PeLLEera 30 NPOPAYYH HUMBOO ByKe Y XXMBOTHO] CPEAMHU; MPUMEHA Byke Y
AMJATHOCTUYKE CBPXE; MPUMEHO METOAC 3A KOHTPOAY Oyke.

CaapXxaj npeameTa
Teopujcka HACTABA

MoByAaa CMAOM U MOMEPAEM. AMNCOAYTHO M PEAATMBHA MPEHOCKBOCT. NOHALLAHKE HO HUCKMM U
BUCOKMM  dppeKBeHUMjOMA.  M3oaaumja  BubOpaumja. YTmuaj nporywera. M3oaatopcke
KOHdoUrypaumje. M30Aaumja TEeMe A KOjU HUCY KPYTHU. MEXAHMYKA MMNEAQHLLA.

OCHOBHM TLMOBKM ByKke. NMoAEAQ NMPEeMA BPEMEHCKOM M GOPEKBEHLMCKOM KapakTepy Oyke. Mojase
Koje mpaTe Npoctuparbe Byke HA OTBOPEHOM MPOCTOPY: AMADpAKUMia, AMADY3MA, pedoreKCH|a,
amcunaumja. Crtarbe HMBOA ByKe Y >KMBOTHO] CpeAMHU. U3Bopu Byke U HMXOBE KAPOAKTEPUCTMKE:
APYMCKM, XXEAE3HMYKM U BA3AYLLUHM Ccaobpahaj, MHAYCTPU|A, rpaheBMHCKE MALLMHE, KOMYHOAHA
BO3WAQ. byka y ctambeHum objektmma. Tunosm m3Bopa OyKe: AMHUCKM M TA4KACTM. MOoAEAM 3a
nporHo3y Byke. CTpykTypa mMmoaeAd. OCHOBHU MPUHLMAKM Mepera Byke. PPEKBEHLUCKA AHAAM3A
Byke. TMNoBu dpopekBEHLMCKE AHAAM3E. PPT aHAAM3A. [TojacHa aHaAm3a. OKTABHA U TEPLHA AHAAM3A
Oyke. Metoae dopekBeHUMjCKe AHAAM3E. MHCTPYMEHTM 30 mepere Oyke. Tunosm m BpCTE
MHCTPpymeHatd. OCHOBHM MEPHM AaHAL. MNpPeTBapayYM — KOHAEH3ATOPCKM MMUKPOCOOHU: MPUHLMM
PaAQ, M3BOP TUNA U BEAMYMHE. AETEKTOP CUTHAAQ. KOAMBPALM|O MEPHOT CUCTEMA. YTULLO] OKPYXKEHA
Ha mepemse. LLUTUTHMUKM. CTaHAQPAM U NPABUAHKMLM. EBponcke ampekTree. OCHOBHU EAEMEHTU MEPHE
npoueaype. O6paaa pesyatara. CTAHAOPAM 30 NPOrHO3y. Manupare Oyke. AKYCTUYKO 30HUPAHE
MPOCTOPA. AKYCTUYKO MAMMPAHE M KAAMBPALLMA OKYCTUYKMX MAMA. [TpMMEHO COCDTBEPCKMX AAATA
CAa AKyCTMYKO manumparse. KoHTpoaa Byke. OCHOBHM NPUHLMAK. KOHTPOAQ Ha u3BOPY Byke. KOHTpOoAQ
HQA MYTEBUMA MpPeHoLLEHA. KOHTPOAO HO MeCTy Npujema. MNpopadyH CUCTEMA 30 CMAHEHE HMBOA
6yke. OueHa 6yke. MHamkaTopm Byke. AO3BOSEHE BDEAHOCTU.

[MpaKTMYHa HACTABA

Meperna Oyke ca nparehrMm aHOAM3OMA W oueHOM Oyke, y3 nopeherme Cca AO03BOASEHUM
BPEAHOCTMMA. Manupare Byke HO OCHOBY MEPHMX PEIYATATA AOBUJEHUX AUPEKTHUM MEPEHEM UAU
NPUKYNAEHUX Y KAOYAY Y3 MPUMEHY COTPTBEPCKMX AAQTA.

AuTtepaTtypa

1. Mpawuyesnh M., LisetkoBuh A., MUXQjAOB A.: ByKQ Y XXMBOTHO] CPEAMHU — APYTO AOTMYHEHO U
M3MEHREHO U3AOHE (EAEKTPOHCKO U3AQHE), YHUBEP3UTET y HULLY, PAKYATET 3ALUTUTE HA PAAY, HuL,
2019.

2. Upetkosuh A., MpaLuydesmh M.: bByka u Bubpaumje — 30MpKA 30AQTAKA CA TEOPUJCKMM OCHOBAMA,
Mpocseta, Hu, 1998.
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3. Murphy E., King E.: Environmental Noise Pollution — Noise Mapping, Public Health and Policy, Elsevier,
Eoin, 2014.

4. Brazile W., Autenrieth D.: Occupational & Community Noise: A Guide for Environmental Health &
Safety Students, Kendall Hunt Dubuque, 2017.
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Hasue npeameTa: Edpektn BUOPALMjG HO YOBEKA

CrtaTtyc npeameTa: M360pHM NpeameT

Uur npeameTta

CTMLame TEOPU|CKMX 3HARA M MPAKTUYHMX BELUTMHA Y OBAACTM XYMOHMX BMOpAUMa M edobekaTta
BMOPALMAO HO YOBEKA CA MEXOHMYKOT M MEAMLIMHCKOr AKCMekTa, Kao m acnekara 6e3beaHoCTM U
3APABE HA paay. Ocnocob/raBaHE CTYAEHATA 30 MAEHTUADUKALLM]Y, AHOAM3Y KOHKPETHMX MPOBAEMA,
NPOLLEHY PM3MKA KOje CTBAPAQjy BMOpALME Y ABE TUMUYHE KAOCE MPOBAEMA: BMOPALM|A LLUAKE M
BUOPALM|A LLEeAOT TeAQ.

Ucxoa npeameTa

OCnocobAEHOCT CTYAEHATA 30 MPEMNO3HABAHKE MPOBOAEMA M3AOXKEHOCTU HOBEKA BUMOPALMAMA U
oueHy pusmnkd. OcnocoB/AEHOCT CTYAEHATA 30 MEPEHE XYMAHMX BMOPAUMA 3a CAyYaj BMOpauMja
LoKe M BUOPALMA LLEAOT TEAQ, Y3 GAEKBATHY QHAAM3Y, Mopehere Ca PEeryaatmBom, MoryhHocCT
peayKumje Bubpaumja 1 3bop oarosapajyhe 3aLUTMTHE onpeme.

Caapxaj npeameTta

Teopujcka HaCTaBA

MeXAHMYKO MOAEAMPAHE BUOPALM|A LLIAKE M BUOPALMO LLEeAOT TEAQ. TUMOBU MOAEAD. POPMUPAHE
AMPEPEHLMAAHUX jEAHAYMHA, MPUHLMMM PELLABAHA, AHOAM3E U ONTUMM3ALM|E peLLera. [Topehere
PE3YATATA AOBUJEHMX PASAUYUTUM MEXTHUYKMM MOAEAOBAHEM.

MeAMLMHCKKM acnekT BUOpaLMja LLaKe U BUBpaLMa LeAoT TeAd. NoBe3nBarbe OBJEKTUBHUX GOM3MHKMX
KAPOKTEPUCTUKA BUOPALMA CA NATOCOUIMOAOLLIKUM MOCAEAMLLOMA KOjE OHE CTBAPAjY HO TEAY HYOBEKQ.
AMJOTHOCTMKA (TeCT XxAaaHe npobe). TMPAaBUAHMK 30 YTBPNMBAHKE MNPOJOECUOHAAHMX OOAECTU U
MPABUAHMK O MPETXOAHUM U MEPUOANYHUM AEKTPCKUM MPETAEAMMA 3AMOCAEHUX HO PAAHMM MECTUMA
CA NOBELLAHUM PU3MKOM. KOMBMHOBAHM edoekTn Byke 1 BUOPALLMja HO HOBEKA.

YNo3HOBAHE 30 PEAEBATHOM peryaatmBom: EU Vibration Directive, 3akoH 0 6e36eaAHOCTH 1 3APAB/ASA HA
paaAy, MPOBUAHMK O MPEBEHTUBHUM MEPAMA 30 Be3BeAOH M 3APAB PAA MPU M3AArAHY BUOPALMjOMA.
Bubpaumje wake: NPUHLMIKM MEPERA, HAYMHM KOAKYAQLLMA U MHTEPNPETALM|a pe3yATaTa. Bubpaumje
LLEAOT TEAQ: MPUHLMMU MEPEHA, HOYMHM KOAKYAQLLMA 1 MHTEPNPEeTaUM|d. Nopehere Ca pPEryAQTMBOM.
3awtmra oA BHMbpaumMja. Peaykumja BUBPALM|A U AMYHA 3ALLTUTHO OMPEMOA.

[paKTMYHa HACTABA

TecT xAQaHe Npobe U Mepere BPEAHOCTM TEMMNEPATYPE MPCTU)y KOXHOM TEPMOMETPUOM W
KAMUAGPOCKOMUJOMM MPUMMEHOM MNAETUIMOTpAdOUMje, KAO u KopuULLNere eAeKTPOAMArHOCTUYKMM
UCMUTUBAHUMMA CEH30MOTOPHA CMPOBOASMBOCTU HEPABA M MULLIMNA FOPHKMX EKCTPEMMUTETA, YBUA Y PTT
CHUMOK LLIGKA M PYYHOT 3rA0Ba.

Mepera xymaHumx Bubpaumja. OapehuBarbe ekcrnosuumje BUMOPALMAMA, MEPEHE MHTEH3UTETA
BMOPALMjA, PAYYHAHE AHEBHE EKCMNO3MLM|E BUOPALMAMA TPATOUYKM, HOMOTPAMOM, COGOTBEPCKM.

AuTtepaTtypa

1.Non-Binding Guide to Good Practice for Implementing Directive 2002/44/EC (Vibrations in Work),
European Commission, Directorate-General for Employment, Social Affairs and Equal Opportunities.

2.South T.: Managing Noise and Vibration at Work — A Practical Guide to Assessment, Measurement
and Control, 1t Edition, Butterworth-Heinemann, 2004.

3. Griffin M.J.: Handbook of Human Vibration, Elsevier Science Publishing Co Inc, 1996.
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4. MukoB M.: MpaKTMKym 13 meanumHe paaa, Optomeamnke, Hosm Caa, 1995.
5.MonAawueH A., KepHep W.: Bubpaumje koje ce npeHoce Ha wake 1 pyke, CurypHocrT, 3arpeb, 2013.

6.TaHkosuh A., Cysruh-beranosuh ., Taaajuh M., Ayteuua C., Aytemuad E., Toaetih A.: YTULQj
BUOPALLMA HO /SYACKM OPTAHM3AM, BUATEH Aoekapcke komope, 3eHumua, 2015.
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Hasue npeameTa: [1CUXO-CPUMOAOLLIKO OKYCTUKA

CrtaTtyc npeameTa: M360pHM NpeameT

Uur npeameTta

Ha oBOM MpeameTy CTyAEHTM HAy4Ye AETAN/E O MepLLENUMU 3BYKA M YTULLA)y HO 4YoBeka. Uum je aa ce
JOCHO noBexy OBjeKTMBHE doU3MHKE KAPAKTEPUCTUKE 3BYKA CA CYOJEKTUBHUAM AOXMBAC]EM MOJEAMHMX
KAPAKTEPUCTMKA 3BYKA. OMUCATU QHATOMMU)Y U GOU3IMOAOTU]Y HYAQ CAyxd. OBjacHUTM Be3y m3meny
OKYCTUYKOT AELMBEAD M GOOHA, M30OCDOHCKE KPUBE M HOPMUPAHE KPUBE jEAHAKE MOAHOLLI/ASMBOCTU ByKe,
KAO U MPEACTABY AELIMOEAT Y QYAMOAOLLIKMM Meperma. OBJACHUTH KOKO HO NepLEenLMjy 3ByKA yTUYy
3ATBOPEHM MPOCTOPU (3AKOH MPBOI TAAQCHOr QOPOHTA) M KAKO CE OLEeHbyje OKYCTUHKM AMOMJEHT.
AHOAMMPATU APTUKYAQUM)Y U MepLENnUMjy roBOPA. YNO3HATU TEXHMKE UCTIUTUBAHA KBAAMTETA FAQCA,
PA3YM/MASMBOCTM FOBOPA, KAO M AYAMOMETPUCKOT UCTIUTUBAHA CAYXd. Onucaty dOYHKUME CAYLLHMX
ANapaATA U KOXAEAPHUX MMMIAQHTA.

Ucxoa npeameTa

CTyAEHTU 3HAjy KOKBA je OCETASUMBOCT AYACKOT YYAQ CAYXA HA MOJEAMHUM AOPEKBEHLMAMA Y HYjHOM
oncery. Pa3symejy HEAMHEAPHOCT nepuenuMe M PAasAMke y OBJeKTMBHMM U CYBjEeKTUBHMM
KAPOKTEPUCTMKAMA 3BYKO, LLUTA M KAKO YOBEK 4yje, KOKO PA3AMKYje HMBO 3BY4YHOr MpUTMCKA (dB) m
dOPEKBEHLM|CKM CAAPXKA] 3BYKA (Hz), KOKO OMayKa MPABALL Y KOM CE€ HOAC3M M3BOP 3BYKA, M KAKO Byka
YyTHHY HQ 4oBekd. MO3HAjy QHATOMMU]Y U GOU3MOAOTU]Y YYAQ CAYXA M KAKO C€E BPLUM UCMUTUBAHE CAYXA
TOHOAHOM W TOBOPHOM QYAMOMETPUOM. Pasymejy yAory U MOTYRHOCTUM CAYLLHWMX Qnapata M
KOXAEQAPHUX MMMAQHTA. 3HAjy KOKO CE€ QPTUKYAMLLIE TOBOP, KAKO CE UCMUTYjE KBAAUTET TAACA U MEPU
pPa3yMmMBOCT rosopad. CredeHa 3HAHA he MM OACKLLATM  KOMYHUKAUM)Y CA  AYAMOAO3MMA,
AOOHUJATPUMA U CTRYHHALLUMMA KOju ce BAaBe 3aLLUTUTOM Oa Byke.

Caapxaj npeameTta

Teopwujcka HaCTABA

Mepuenumja 3ByKa: AHATOMM|A U GOU3MOAOTUA HYAD CAYXQ, HYjHO MOoApPYYje, BUHAYPAAHO AOKAAM3ALMA
M edpeKaT MACKMPArA. [CHxo-akyCTuKa: cybjekTnBHM ocehaj jaumHe, BUCKHHE TOHA 1 60je 3ByKa. HyjHO
NoAPYYje, HMBO 3BY4HOT NpUTUCKA (dB vs. Fon), usodooHcke AmHuje. LLTa 1 Kako Yyjemo: dB, GOOHM M COHU,
dB(A).

Y1) 6yke HAO 4YOBEKQA: M3BOPU M LUMPEHE, HUBO M A030 Oyke, MPOMMCKU O AOMYLUTEHOM HMBOY,
CTAHAOPAM U TEXHUKE MEPEHA.

APTUKYAQUM]A M NepLEenUMja roBOPd: OKYCTUYKM, MOTOPUYKM M KOTHUTUBHWU COCMEKTH, MOAEAOBAHE
MPOAYKLMjE 1 NepLLenLmMje roOBOPHOT CUIHAAQ. MCMIUTUBAHE KBAAUTETA TAACA U MEPEHE PA3YM/ASUBOCTH
roBOpA: OBJEKTUBHO MEPEHE M CYBJEKTHUBHO MCMUTUBARE AKYCTUYKMX KAPOKTEPUCTUKA FAACA.
MCmMTMBAMmE CAYXQ: TOHOAHAO ayamomeTpuja (dBHL) v roBOpHA AyAMOMETPUA; CAYLLHM anapati r
KOXAE€QPHU UMMAAQHTU.

lMpakTm4Ha HacTaBa

MPaKTMYHKM A0 HacTaBe (BexxOe) OaABMjA ce Yy AYAMOAOLLKO] AaBopatopuj Ha OPA  KAMHWMLM
MeamUMHCKOT doakyATETA. A0 BEXOM he ce 0ABUATH 1 Y TAYBOj COBM KOjU CE€ OAHOCHK HA MPOCTOPHE
AMMEH3MjE 3BYKQ, O Y Y AMOAOLLIKO] AOBOPATOPUjM paAMhe CE NCMUTUBAHE KBOAUTETA TAACA U MEPEHE

PA3YMAMBOCTM TOBOPA, KOO U TOHAAHA U FOBOHA AYAMOMETPMU|A.

AuTtepaTtypa
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1. Babuh b.: Ayamonaormja n sectmbyaonrorumja, PACIEP beorpaa,2007.
2. Mujuh M.: Ayano cuctemm, AKOAEMCKA mMcao, beorpaa, 2011.
3. Howard D.: J. Angus, Acoustics and Psychoacoustics, Elsevier, Oxford, 2009.

4. Vorlander M.: Auralization — Fundamentals of Acoustics, Modelling, Simulation, Algorithms and
Acoustic Virtual Reality, Springer, Berlin, 2008.

5. Komasedw, 3.: MMNT npe3eHTaumMje ca NpeAdBara, MeAnUMHCKKM doakyateT, Hosu Caa.
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Hasue npeameTta: CTpy4yHO NpaAkKca

Cratyc npeameTa: O6ase3aH Npeamet

Uur npeameTta

CTpYy4HO MPOKCA OACQKLLIABA CTYAEHTY MPEAA3aK CA AKOAEMCKOT LLKOAOBAHA HA MPOJDECHUMOHAAHM
NPAKTMYOH POA MHXEHEePA Y CKAGAY CA 3BAHEM KOje ce AOBMa HOKOH 30BPLUETKO CTYAMjCKOT
NPOrPAMA — MACTEP MHXEHEP BUOPO-AKYCTUHKOT MHXerepcTBa. OBpa3oBHM UMar  0OyxBaATA
CTULLOHE HEMOCPEAHMX CA3HAHO O HAYMHY MOCAOBAHA OPraHM3AUMje YyOorLuTe, Ca AKLEHTOM HA
NMOCAOBE M NPOBAEME BE3AHE 30 PA3AUYUTE ACMEKTE BUOPO-AKYCTUKE, TE MPUMEHY CTEYEHMX 3HAHA Y
MPOKCH 1 PA3BUJAHE CBECTU KOA CTYAEHTA O NOTPEDK CTULLAHA HOBMX MAM CMELMAPUYHMX 3HAHA M3
oBe obaactu. CTpydHa MPAKCa MMA caeaehe cneundouyiHe UuieBe: YNO3HABAME CTYAEHATa Ca
AEAQTHOCTMMA M3AOPAHE OPraHM3auMje; YMO3HABAHEM CTYAEHATA CA HAYMHOM MOCAOBAHA
M3abpaHe OpraHmMsaLmMje; yno3HABAHEM CTYAEHATA CA MOCAOBMMA U/UAM MPOBAEMMMA BE3AHMM 30
PA3AMYMTE ACMEKTE BMOPO-AKYCTMKE Y M3ABPAHO] OpraHusaumjv; yHanpehusarme cnocobHoCT
CTYAEHTA 30 YCMELLHY MPUMEHY CTPYYHUX M HAYYHUX CA3HAHA U METOACO M3 BUBPO-aKYyCTUKE Yy MPAKCH;
0CnocobAaBARE CTYAEHTA 30 ECOUKACHO NMPUAATONABAHE MPOLLECUMA PAAQ, OPFOHU3ALLUM PAAD U
TUMCKOM PAAY MPUAMKOM NpeAcTojener 3anoLUAaBama; OMOTyRaBaHE CTYAEHTA AQ CE NPEACTOBU
€BEHTYOAHOM Byayhem NOCAOAQBLLY.

Ucxoa npeameTa

PasBujeHe cNOCOBHOCTU CTYAEHATA 30 YCMNELLHY MPUMEHY CTRYYHMX M HAYYHMX CA3HAHA U METOAQ M3
Bubpo-akyctike y npakcu. KpeupaHa CBECT M CTeYEHA 3HAHA O MPAKTUMYHUM  MOCAOBHMM
NPOLLEAYPAMA, OPraHM3AUMM U TEXHOAOTUjAMA. OCMOCOBAEHOCT 30 edPUKACHO MPUACroNaBame
MPOLECHMMA PAAQ, OPraHM3ALMKM PAAA M TMMCKOM POAY MPUAMKOM MNpeacTojeher 3amoLL/AsaBAHA.
OAQKLUIAQHO AOHOLLIEHE KAPUEPHMX OAAYKA.

Caapxaj npeameTta
Teopwujcka HaCTABA
POPMMPA Ce 30 CBAKOT KOHAMAQTA NOCEDBHO, HO PEAALMjK CTYAEHT — PYKOBOAMAQLL CTPYYHE MPOKCE —
PYKOBOACTBO OPraHm3dLmMje y KOjoj ce 0BABAA CTPYHHA MPAKCA (MAM OBAGLUREHU MEHTOP CTYAEHTA Y
OPraHM3ALMjM), A Yy CKAQAY CA NMOTPeEDBAMA CTPYKE U/UAM MPOBAEMATUKE M3 BUDPO-OKYCTUYKE OBAQCTM.
[paKTMYHa HACTABA
PopMUMPA Ce 30 CBAKOT KAHAMAQTA MOCEBOHO, Y AOrOBOPY CO PYKOBOAMOLIEM CTPYYHE MpPAKCe M
PYKOBOACTBOM OPraHM3ALMjE Y KOjOj ce OBABAA CTPYYHA MPAKCA (MAM OBAQLLNEHMM MEHTOPOM
CTYAEHTA Y OPraHM3auMmjm), A y CKAGAY cCda notpebama crpyke um/mAnM NpobAemMaTuke mu3 BUOPO-
AKYyCTHYKE OBACCTU.

AutepaTtypa

1. Kosaumh M., 3ykoemh M.: ¥YnyTcTBO 30 M3BOhere cTpyyHe npakce, CEHBUBE npojekar, Hosu Caa,
2020.

2. TIPAKTUKYMMU, KFbUre, TEXHWUYKA YMYTCTBA, HAYYHM PAAOBM M OCTAAQ AMTEPATYPA. NoTpebHe 3a
PeaAM3aLMjy MPaKCe.
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Hasue npeameTa: Hymepuike metoae y BUOPO-OKYCTULLM

Crartyc npeameTa: OBaBe3aH Npeamet

Uur npeameTta

MPBEHCTBEHU LM NMPEAMETA j€ OCNOCOB/SABARE CTYAEHATA 30 YNOTPEDY MOAEPHMX MHXKEHEPCKMX
nporpama y obAactv BMOPALM|A M OKYCTUKE, KAO M PA3BMjAHE OCTAAMX KOMMETEHUMA Y OBUM
0BAQCTMMA. YMO3HOBAHE CA OCHOBHUM M HAMPEAHMM HYMEPUYKMM METOAOMA 30 PELLABAHE
UHXEHEPCKMX NPOBAEMA. TIPUMEHA HYMEPHYKMX METOACQ HO CNeLMdUIHE UHXEHEPCKE NpobAeme
BUOPO-aKyCTUKE. MNPUMEHO KOMEPLMAAHOT M HEKOMEPLMjAAHOT codoTBepd. Kpo3 oBaj mpeamer
CTYAEHTM he yTeMesnT TEOPUCKE OCHOBE UM MPUMEHUTM MATEMATUYKE MOAEAE U M3PA3E KOU Ce
KopucTe y TeXHWYKO] AKyCTULM 1 Teopuju BUOpALLMjA.

Ucxoa npeameTa

Ocnocob/seHOCT CTYAEHATA 3A MPUMEHY HYMEPUHKMX METOAC Y MPOBAEMUMA AKYCTUKE W BUOPALLM|Q.
POPMUPAHE MATEMATUYKMX MOAEAQ U M3OOP METOAQ 30 HMXOBO PeLLaBAHE. MmnaemeHTaumja
HAy4YeHMX METOAQ. M3BONEre U AHOAM3A HYMEPMUUKMX MPOPAYYHA Y3 MOMON KoMepLMjaAHMx (Wolfram
Mathematica, Matlab, ADAMS), KOO U HEKOMEPLMJOAHMX PAYYHAPCKMX codoTBEPA. MPUMEHA CTEYEHMX
KOMMETEHUMAO KAKO Yy peLUaBAry MNPOBAemMa yxe CTpyke, TOKO U Y MYATUAMCLMMIAMHOPHUM
npobaemmma.

CTyAEHTM Hay4Ye AQ MOAEAY]Yy CAOXEHE eAEKTPO-AKYCTUHKO-MEXAHWYKE CUCTEME (€AEKTPO-AKYCTUHKM
NPETBAPAYM, BEHTUAQLLMOHMU KAHOAM, MPUTYLLIMBAYM, AKYCTUYKM PE3OHATOPU) U AHAAM3MPA]Y MX MOMONY
NPOCTUX EKBUBAAEHTHUX EAEKTPUYHMUX KOAQ. Pa3ymejy KOKO Ce YCMOCTABAA/MLLIYE3ABA 3BYYHO MOAE Y
MPOCTOPUMU HOKOH YK/AY4YMBAHA/UCKAYHMBARA 3BYYHOT M3BOPA, KOAMKM j€ HUBO peEBEPDEPAHTHOT 3BYKQA,
a KOAMKO Bpeme pesepbepaumie.

CaapXxaj npeameTa

Teopujcka HACTABA

OCBpPT HO AMHEOPHE OCLMAQLME CUCTEMA CA JEAHWMM, ABA M BULLIE CTeneHu croboae. Pellasarbe
CUCTEMO AMHEQPHUX U HEAMHEQPHUX OATEOAPCKMX jeAHAYMHA. MPOBAEM COMCTBEHMX BPEAHOCTU U
FAGBHE CDOPME OCLIMAOBAHA. METOAE HYMEPUYKE MHTErPALM|E OBUYHUX AUCDEPEHLMJAAHMX j[EAHAYUHA
— TMOYETHU U TPAHWYHM MNPOBAEM. PPEKBEHLMICKA AHOAM3A. Hymepuike MeToAe pPeLLaBAHA
NAPUMJOAHUX AMADEPEHUMJAAHUX JEAHOYMHA U MPUMEHA HA NPOBAEME OCLMAAUMA CUMCTEMA CA
6ECKOHAYHO MHOTO CTeMneHn CAOBOoAE. MOYETHU M FTPAHUYHM YCAOBUM. METOAQ KOHOYHUX EAEMAHATA.
TQYKACTU, AMHU]CKM U MOBPLLIMHCKM M3BOPU 3BYKA. MpOMEHE 3BYHHOT MPUTUCKA Y BPEMEHY M MPOCTOPY:
OKYCTMYKQ TOAQCHQ JEAHOYMHA 3a PABHE M CdpepHe 3By4He TaAadce. lNapumjoaHe andpbepeHLMjaAHe
JEAHOYMHE 30 AMHAMMYKY POBHOTEXY M 3AKOH O OAPXAHY EHEpPrvje — eAeKTPO-aKYCTUYKE QHOAOTH]E,
OKYCTMYKA MMMNEACQHCA UM MMNEAQHCOA OKYCTMYKOT 3pa4erhd, aKYCTUYKA CHAra 3paderba. EaekTpo-
MEXOHUYKE AHOAOTME.

lMpakTm4Ha HacTaBa

Ha padyHOpCKkuMm BEXOAMA CTYAEHTUM CMOCTAAHO M3PaRyYjy MAM A0pahnyjy YHaNpeA npunpemiseHe
HYMEPUIKE KOAOBE U KOPUCTE KOMEPLIMJAAHE MPOrPAME 3a PELLIBAHE 3AAATUX MPOBAEMA. [TPUMEHO
KomepumjasHmux codoteepa (Wolfram Mathematica, Matlab, ADAMS) y aHaAm3m subpaumja. AHOAM3A
OKYCTUYKO-MEXTHUYKMX CUCTEMA MPEKO EKBUBAAEHTHUX EAEKTPUYHUX KOAQ. AHOAM3A 3BYYHOT MOAA Y
NPOCTOPUM MOMORNY CTATUCTUYKE Teopwuje: YCMOCTABAAHE  3BYYHOT MOAA, WMHTEH3MTET 3BYKA Y
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CTALMOHAPHOM CTAkbY M 30KOH OMAAQHA YKYMHE AKYCTUHYKE eHepruje y npoctopujn. Opranmsyjy ce u
roctyjyha npeacsamba MHXEeHepa W3 MNpuBpeAe WMMAJY 30 UM PA3BMAHE  UHXEHEPCKUX U
MPEAY3ETHUYKMX KOMMETEHUM|A CTYAEHATA CA CTAHOBMLUTA KOPULLNEHA M PA3BUjAHA COJDTBEPCKMX
aAarTa.

AuTtepaTtypa

1. Fahy F., Thompson D. (Eds): Fundamentals of Sound and Vibration, CRC Press, Taylor & Francis
Group, Boca Raton, 2015.

2. Wu J.S.: Analytical and Numerical Methods for Vibration Analyses, John Wiley & Sons, Singapore,
2013.

3. Atalla N., Sgard F.: Finite Element and Boundary Methods in Structural Acoustics and Vibration, CRC
Press, Taylor & Francis Group, Boca Raton, 2015.

4. Petyt M.: Infroduction fo Finite Element Vibration Analysis, Cambridge University Press, 1990.
5. Blauert J., Xiang N.: Acoustics for Engineers, Springer, 2008.

6. Vorldnder M.: Auralization — Fundamentals of Acoustics, Modelling, Simulation, Algorithms and
Acoustic Virtual Reality, Springer, Berlin, 2008.

7. Nilsson A.C., Liu B.: Vibro-Acoustics Volume 3, Springer, 2016
8. 3ykosuh M.: MMNT npe3eHTauMje ca npeadBara, PTH, Hosm Caa.
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Hasune npeameTa: KOHTPOAQ BUBPALLUA 1 BUBPOGDEHOMEHA

CrtaTtyc npeameTa: M360pHU

Uur npeameTta
OBpPa30BHM LMA MPEAMETA je YMO3HABAMKE CTYAEHATA COA TEOPUCKMM M MPAKTMYHMM OCHOBAMA
METOAQ 30 MACKBHY M OKTMBHY KOHTPOAY BMOpPALM|A 1 BUOPOdDEHOMEHQ.

Ucxoa npeameTa

3HAHA CTEYEHA Y OKBMPY OBOT MPEAMETA OCMOCOBAOBAjY CTYAEHTE 30 PELLIABAHE KOHKPETHMX
BUOPALLMOHMX MHXXEHEPCKMX MPOBAEMA, Y3 KOPpULLhere 0AroBapajyNnx COdTBEPCKMX MAKETA
HOMEHEHUX AHAAM3U, CUMYACLLUU U CUHTE3IMU YMPABAAHKMX CUCTEMA 3a KOHTPOAY BUOpALMA U
BrMbpodpbeHomeHa.

CaapXxaj npeameTa

Teopujcka HACTABA

AAQMNTUBHA NACKUBHA KOHTPOAQ: MPOMEHOM TUMNA NMPUIyLLEHO; MPOMEHOM KPYTOCTU; MPOMEHOM MACE;
NOAECMBU BUOPALMOHM HEYTPAAMU3ATOPM.

AKTMBHQ KOHTPOAQ Y 3QTBOPEHO] CNPE3n: CUCTEMM CA JEAHUM YACQ3OM U JEAHUM M3AC3OM (ADYHKLMjA
NPEeHOCd, OA3MB CUCTEMA, CTABUAHOCT, eJOEKAT BRDEMEHCKOT KALLMEHA Y KOHTPOAHO] MET/AM); CUCTEMM
CQ BMLLE YAQ3Q M M3AQ3A (KOHLEMT MNPOCTOPA CTAHA, MOBPATHA CMpera no M3AA3MMA U CTAHUMMA,
E€CTUMATOPU CTAHC M ONCEPBEPU, ONTUMOAHO M MOACAHO YMNPOBASAHE).

AKTMBHO KOHTPOAQ Yy OTBOPEHO] CMPE3UN: CUCTEMM CA JEAHMM U BULLIE YAQ3A U M3AQ3QA, CACQMNTUMBHA
KOHTPOAQ Y OPEKBEHLLMCKOM M BDEMEHCKOM AOMEHY, Mopeherbe CA KOHTPOAOM Y 3ATBOPEHO] CMpesu.
CeH30pM 1 U3BPLLHM OPraHK 3a OKTUBHY KOHTPOAY BMOpALMA.

[MpaKTMYHa HACTABA

YNO3HOBAHE CA COMOTBEPCKUM MAKETUAMA HAMEHEHUAM CKBUULMM CUTHAAQ, GHOAM3M CUCTEMA U
KOHTPOAM BUMOPALM|A; PAYYHCKM 30AQLM; EKCNEPUMEHTOAHU PAA; MPUMEPU PELLOBAHA KOHKPDETHMUX
UHXXEHEPCKMX MPOBAEMA.

AutepaTtypa

1. Mallik A.K., Chatterjee S.: Principles of Passive and Active Vibration Control, Affiliated East-West Press,
2014.

2. Fuller C.C., Elliott S.J., Nelson P.A.: Active Control of Vibration-Academic Press, 1996.

3. Hansen C., Snyder S., Qiu X., Brooks L., Moreau D.: Active Conftrol of Noise and Vibration, CRC Press,
2012.

4. Veres S.M., Tokhi M.O.: Active Sound and Vibration Control — Theory and Applications-Institution of
Electrical Engineers, 2002.
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Hasue npeameTa: EAEKTPOOKYCTMKA

CrtaTtyc npeameTa: M360pHM NpeameT

Uur npeameTta

MpeaACTaBAARE CBUX AYAMO-YpeNQje Y AQHLLY OA CHUMAHA, MPEKO 0BPaAE, AO PEMPOAYKLMJE 3BYKA.
MocebHO AETAAHO Ce MPEACTOBASAjY €AEKTPO-AKYCTUHKM MPETBAPAYM, HUMXOBU MPUHLMAM PAAQ U
EAEKTPO-OKYCTMYKE KAPOKTEPUCTUKE. YMO3HAjy CE€ NMPUHLMMAM NPOJEKTOBAA M MOCTABAARA O3BYYEHO
OTBOPEHMX M 3ATBOPEHMX NPOCTOPA. Kpo3 NPAKTUYAH PaA YNO3HAje Ce AYAMO-TEXHUKA 30 CHUMAHE U
PEMPOAYKLM)Y 3BYKO, CTAHACPAM U TEXHMKE 30 CHUMAHE, AYAMO MOHUTOPUHI, CHOAM3Y, OBpaAY M
MMUKCAHE AYANO-CUTHAAQ.

Ucxoa npeameTa

CTyAEHTU YNO3HAjy EAEKTPO-AKYCTUYKE MPETBAPAYE (MMKPOGDOHE, 3BYHHUKE M CAYLLIAAMLLE), KOO U APYre
ypehaje 1 onpemy ca Kojom ce cpeny NPUAMKOM MOCETE MY3UYKMM CTYAMMMA. Haydye Aa uamepe 1
QHOAM3MPA]Y KOPOKTEPUCTUKE EAEKTPO-AKYCTUHKMX Ypenaja, aKyCTUYKe NApaMeTpe NpOCTopMjd, KAo
M AQ NPOJEKTYjy, M3aBepPyY M NOCTABE O3BY4YEHE HO OTBOPEHOM M Yy 3ATBOPEHOM MPOCTOPY. Hayvye aa
OLLEHE AKYCTUYKM AMBOUJEHT Y MOTAEAY PA3YM/ASHMBOCTM TOBOPA, KBOAUTETA MY3MKE, HUBOA OyKe, KOO U AQ
m3abepy M NOCTABE AYAMO-TEXHWKY 30 CHMMAHE FOBOPA, My3MKe M aMBUjeHTaAHOr 3ByKa. CTeyeHd
3HOHA Ne MM OACKLLIATM KOMYHWUKAUM)Y Ca CTpyyrhaumMma m3 PTB kyha v meamja, Ko M ca
NPOJEKTAHTUMA AYAMO-CUCTEMOA.

CaapXxaj npeameTa

Teopwujcka HaCTABA

MUKPOdOOHU: AKYCTUMHKA MOAEAC (MPECUMOHU, TPAAMJEHTHU U KOMOWMHOBOHM) U KAPAKTEPUCTUKA
YCMEPEHOCTU. EAEKTPOAKYCTUYKE KAPAKTEPUCTUKE MUKPOTOOHA. PeXmmm paad MUKPOJOOHCKE
MeMBpaHe. EAeKTPUYHO MOAEAQ U MPUHUMMIM PAAQ E€AEKTPOAMHOMMYKMX M KOHAEH3ATOPCKMX
MUKPOCPOHQA.

M3060p M MOCTOBKE MMKPOQPOHA 30 CHMMAHE FOBOPA M My3MKE: APAMCKO CHUMOHE, CHUMOHE
FOBOPHOr MPOrpPAMa CA BMLLIE M3BONAYA, 3BYYHO KYAMCA (€dDeKTH, LLUYMOBM); CHUMOHE MY3MYKOT
nporpama (M3bop M MOCTABKE MMKPOGOOHA 30 CHUMAHE OPKECTPA M MOJEAMHMX  MY3MYKMX
MHCTPYMEHATA); 3BYK 30 COMAM U BUAEO.

3BYYHMUM U CAYLLOAULLE: MOAEAQ 3BYYHMKA; KOHCTPYKUMA WM MPUHUMM PAAQ €AEKTPOAMHOMMYKOT
3BYYHMKQ; EAEKTPO-OKYCTUYKE KAPAKTEPUCTMKE; 3BYHYMYKM CUCTEMM, APQJBEPU, CKPETHULE, KyTUEe U
MOjAYaAQ. 3BYHHMLLM CA AEBKOM; 3BYHHE rpyne M 3BY4HU CTYOOBU, AMHMJCKM U AYYHM M3BOPM 3BYKA. AYAMO
MOHUTOPUHT.

O3By4eHbe: MPOJEKTOBAHE M MOCTABAOHE 03BYYEHA Y OTBOPEHOM U 3ATBOPEHOM MPOCTOPY (CUCTEMU U
MOCTABKE 3BYYHMKA M MUKPODPOHA, MUKPOCDOHMU|A, AYAMO MOHUTOPMUHT, 30HA CTEPEO CAYLLIAHA, KyhHM

Buockon).

Crepeo npeseHTaumja n BUHAYPAAHO AOKaAM3auMja. CHUCTEMM CTEPEO M OKPYXYjyhe penpoaykuuje.
TEXHUKE CHUMOHA Y CTYAMMMA. BULLEKOHOAHO CHUMARE, OKPY>XXYjyhu 3ByK (5.1, 7.1,...). MUKC, pemukc,
MOCTEPWUHT.

EAEKTPOAKYCTUYKM yPENQjU: TOHCKA TEXHUKA, MEPHM Ypenaju, omATpM 1 NojadaBaym. CTYAMJCKA TEXHUKA
M 0BPAAC AYAMO CUTHAAQ: AYAMO MUKCETE (AYAMO-BU3YEAHE KOHTPOAE, MELLIAHE, OUATOU, PETYAQLU|O
HMBOA, AMHOMMKE 1 peBepbepaumje, exo, MAHOPAMA, AYANO MOHUTOPMHT U MOHTAXKA 3BYKA, AMTUTAAHM
AYAMO edoeKTH).
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[pakTmyHa HOCTABA

Hactaea je npaheHa Acabopatopujckm Bexbama. OpraHusyje ce u noceta PaaAMO-TEAEBM3UU
BojgoanHe un Cryamjy bepap, rae CTyAEHTM MPAKTMYHO YMNO3HAjy AYAMO-TEXHUKY, MY3UYKE M FOBOPHE
CTyAMjE, KOO U CUCTEME 30 O3BYYEHE.

AutepaTtypa

1. Mujuh M.: Ayano cuctemm, AKOAEMCKA mmcao, beorpaa, 2011.

2. Apvrynh A, Mpasuua M., Hosakosuh A.: OcHosm akyctuke, BLUEPCC, beorpaa, 2018.
3. Everest F.A.: The Master Handbook of Acoustics, McGraw-Hill, USA, 2001.

4. Aeamn B.: MNT npe3eHTaumje ca npeaasarsa, PTH, Hosm Caa.
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Hasue npeameTa: MOHUTOPUHT U YNPABAAHE Y YPBAHMAM CPEAMHAMA

CrtaTtyc npeameTa: M360pHM NpeameT

Uur npeameTta

YNO3HOBAHKE CTYAEHATA CA CTPYKTYPOM M HAYUHOM PYHKUMOHMUCOAHA TFAGBHUMX KOMYHOAHUX M
MHADPACTPYKTYPHUX CUCTEMQA, HAYMHOM MNpaherha pPaAd, MAGHUMPAHA, PA3BOjA M OAPOXKABAHA.
CTMLOHE 3HOHA M3 COBPEMEHMX TEXHOAOTUIA KOje 30 L MMAjy OMTMMM3ALM)Y PAAC KOMYHOAHMX
CUCTEMU, KAO U YPOAHE CpeAMHE KAO LEeAMHE, CA ACMEKTA edPUKACHOCTU, CUTYPHOCTH, YTULLAJA HA
XKMBOTHY CPEAMHY U TPOLLIKOBA CPYHKLMOHMCAHA.

Ucxoa npeameTa

OcnocoBAEHOCT 30 YOUABAHE M PELLABAHE NPOBAEMA XMBOTHE CpeamHe YPBAHUX Hacesd, Ha
OCHOBY CTEYEHMX CDYHAGMEHTOAHMX 3HARA M3 OBAACTM MOHUTOPUHIA, MAGHUPARKA M YAPABAAHA
CAOXEHUM KOMYHOAHMM CUCTEMUMA.

CaapXxaj npeameTa
Teopujcka HACTABA

AEAOBN CAOXKEHUX YPOOHMX CPEAMHA, OCHOBE MPOJEeKTOBAHA KOMYHOAHWUX CUCTEMA CO ACMeKTa
3ALUTUTE XKMBOTHE CPEAMHE, OCHOBE MOHUTOPUHIA, MHAMKATOPK NPahera KBAOAUTETA PAAC KOMYHOAHMX
CUCTEMA, MAEHTUIPUKALM|O HOJOCETAMBUMX TAYOKA, PEAroBAME Yy CAYHYAjy BAHPEAHMX CUTyaALM|a.
MAQHUPARO PA3BOJA U OAPXKABAHCA KOMYHOAHUX CUCTEMA, M3PAAC OKLLMOHMX MACHOBA, MUMHUMM3ALLM|A
OMNEPATUBHMX TPOLLIKOBA Y cUCTEMY. CHUCTEMCKM MPUCTYN YNPABASARY YOOAHHUM CPEAMHAMOA.

[pakTMYyHa HOCTABA
MpojekToBare, CUMYAALM|A M ONTUMM3IALM|A PAAC KOMYHAAHUX CUCTEMA Y3 MPUMEHY COdDTBEPA.

AutepaTtypa

1. Wathern P.: Environmental Impact Assessment, Theory and Practice, Taylor & Francis, 2004.

2. Chereminisoff N.P.: Handbook of Waste and Wastewater Treatment, Butterworth — Neineman, 2002.
3. Christensen T.H.: Solid Waste Technology and Management, John Wiley & Sons, 2011.

4. boraaHoswuh C., Hojkosuh C., Becuh A.: BoaMY KpO3 MOCTYNAK NPOLLEHE YTULLA]A HO XXMBOTHY
CpEeAMHY, MMHUCTOPCTBO HAYKE M 3ALLTUTE XMBOTHE cpeamHe Penybanke Cpbuje, 2005.
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Hasue npeameTta: CTPYKTYPAAHO AMHOMMKKA

CrtaTtyc npeameTa: M360pHM NpeameT

Uur npeameTta

OBpPa30BHU UM MPEAMETA j€ YNO3HABAHE CTYAEHATA CA TEOPMCKMM U MPAKTMYHMM OCHOBOMA
METOAQ 3A AHAAM3Y AMHAMMYKOT MOHALLAHA MHXEHEPCKMX CTPYKTYPA U MEXAHM3IOMA M3A3BAHMX
PA3AMYUTUM TUMOBUMMA NOBYAE.

Ucxoa npeameTa

OCnoCOBAEHOCT CTYAEHTA 30 MOAEAMPAHE M AHAAM3Y AMHOAMMYKOP MOHALLAHA CTPYKTYPd U
MEXAHM3AMA MOA YTULLAJEM PASAMYUTUX AMHOMMYKMX MOBYAQ.

CaapXxaj npeameTa
Teopujcka HACTABA

M3BOpK BMOPALM|A Y CTPYKTYPOAHOM UHXEHEPCTBY. HEAMHEQPHOCT BUMOPALM|A: Y3POLM U MOAEAU.
YaQp Kao wm3Bop BMOpaAUMja. Bubpauuje reHepucaHe potmpajyRum eaemeHTMMAa: aedbopmaumje
3y6aua 3yniaHuka, potipajyhe n peumnpoumpdajyhe HeypaBHOTEXEHE, KPUTUYHA BP3MHA BPATMAQ.
AkycTnyka nobyaa. CamonobyaHe BubpauMje: PAATEPU AOMNATULA TypOuHEe, aepOAMHAMMYKM
MHAYKOBAHO KpeTarh€ MOCTOBA, LWKPUNA KOYHMLA. Bubpauuje M303BAHE MPOTOKOM COAYMAQ:
AEPOAMHAMMYKA CTABUAHOCT M HECTABUAHOCT.

AVMHOMMYKO  AEJCTBA  HO  KOHCTPYKUM]E. MOAEAUPAHE AMHOMMYKMX AEJCTOBA M MOHALLOHA
KOHCTPYKLIMA. METOA KOHOYHUX eAeMeHTaTa (MKE) Y MOAEAMPArY CTRYKTYPd. AMHOMUYKUM MOAEAMU
KOHCTPYKUM|A. Hekn acnekt payyHApCKe TEXHOAOTUE OA 3HA4Yaja 30 MKE moaeamparse. MpuHLmnm
PELLOBARKA MpobAaema npumeHom oarosapajyher MKE codoteepa. MKE y AMHOMMYKO] QHAAM3MN.
Hymepuyke metoae M NOCTYyNUM Y AMHOMMYKO] OHOAM3K. T1OjaBA 3€MAOTPECT, CEMUZMMYKM TAAQCU U
OA3MB KOHCTPYKLMA. HYMEPUYKO MOAEAUPAHE CEMIMMUYKOT AEJCTBA. MOAEAUMPAHE AMHECPHOT M
HEAMHEQPHOT MOHALLOHKA KOHCTRYKLM|E 30 A€JCTBO 3€MAOTPECa. MeToae AHAAM3E KOHCTPYKLM|a 3
CEMZMMYKA AECTBA. MPUHLMMU ACEUIMMYKOT MNPOJEKTOBAHA OBjEKATA BUCOKOTPOARE.

[lpakTmyHa HOCTABA

MpojekToBarE, CUMYAQLMA M ONTUMM3ALMIA OA3MBA POASAMYMTUX M MEXAHM3IAMA M CTPYKTPA Y3
MEUMEHY codoTBEPA.

AuTtepaTtypa

1. Fahy F., Gardonio P.: Sound and Structural Vibration: Radiation, Transmission and Response,
Academic Press, 2007.

2. Blevins R.D.: Flow-Induced Vibration, Krieger Pub Co, 2001.

3. Kovacic I., Brennan M.J.: The Duffing Equation: Nonlinear Oscillators and their Behaviour, John Willey
& Sons, 2011.

4. Clough R., Penzien J.: Dynamics of Structures, Computers and Structures Inc, 2010.

5. Kosayesuh A.: MKE moaeAnparbe Yy QHOAM3M KOHCTPYKLUM|A, NpaheBUHCKA Krbura, beorpaa, 2006.
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Hasue npeameTa: O6paAC AyAMO CUIHAAQ

Crartyc npeameTa: M360pHM NpeameT

Uur npeameTta

LUur oBOr mpeameta je CTyAeHTUMA MNpyXu OYHAOMEHTAAHA 3HAHA O CABPEMEHMM TEXHUKAMA
0BpaAE AYAMO CUTHOAQ U HUXOBUM NPAKTUYHUM MPUMEHAMOA.

Ucxoa npeameTa
CTyAEHT KOju yCnewHo CABAGAQ MPAAMBO OBOT MPEAMETA YMeNe AQ:
o DOPMAAHO MATEMATUYKM OMULLIE CUTHAAE;

o NpumeHu Pypujeosy (Fourier) ToaHCcGoOpMALM)y 30 AHOAM3Y AOPEKBEHLM|CKOT CAAPXKQjA CUTHAAQ
HO PAYYHAPY, U OBJACHM 3HAYEHE AODUJEHMX PEIYATATA;

e MPUMEHU METOAE 30 AHAAM3Y AMCKPETHUX CUCTEMA;
e PA3YME U MPUMEHU OCHOBHE AUMMTAAHE AYAMO edoekTe;

e MPOjeKTYje, MMNAEMEHTMPA U AHOAM3IUPA CUCTEME 30CHOBAHE HO MMKPOTGDOHCKUMM HU30BUMA 3Q
dopmmpare cHonosa (beamforming) 1 3a NOTUCKMBAKE LLYMA (Byke);

e KOPUCTU oaroBapajyhe codotBepcke aaaTe 3a obpaay AyAMO CUTHOAQ.

Caapxaj npeameTta

Teopwujcka HaCTABA

Teopema o0 0AQBUPAHY: AAMACUHT, TUMMYHE Y4ECTAHOCTU KOjE CE KOPUCTE 30 AUIUTAAM3ALM)Y AYAMO
CUTHOAQ.

KBOHTM3AUMG QAYAMO CUIHOAQ:  YHUMAOOPMHA/HEYHMAOOPMHA  KBAHTM3AUM|A, W-law 1 A-low
KOMMAHAOPCKE KAPAKTEPUCTUKE, MPELLIKA KBAHTU3ALM]E.

ANCKPETHU CUCTEMMU: ocobuHe (ctabuaHoCT, KAY3QAHOCT,  AMHEQPHOCT, BPEMEHCKA
HEMPOMEH/AMBOCT), KOHBOAYLLMA.

Z-TpaHChopmaumja: AedpmHUUMjA, OCOBUHE, NPEHOCHA KAPAKTEPUCTUKA CUCTEMA.

PypurjeoBa TPAHCAOOPMALM]A AMCKPETHOT CUIHOAQ: AEPOUHMUM|A, OCOBUMHE, dopekBeHLMjcka
KAPOKTEPUCTUKA, MOJAM AMMAAUTYACKOT M GOA3HOT CNEKTPA.

AnckpetHa  PypujeoBa TpaHCcoOpMaAUMja:  AedPumHUUMQ, OCODMHE, Be3a Cca  PypujeoBOM
TOAHCHOOPMALMOM AUCKPETHOT CUTHAAQ.

BpemeHCKO-opeKBEHUMCKO  PENPE3EHTALUM]A  CUIHAAQ:  OCHOBHM  MOJMOBM,  BPEMEHCKO-
dopPEKBEHLMCKA PE3OAYLM|A, cneTporpam, (Short Time Fourier Transform).

ANTUTAAHM QY AMO-eQDEKTU: OUATPU, MOAYAQTOPU M ASGMOAYAQTOPH, HEAMHECQPHM CUCTEMM, MPOCTOPHMU
eqoeKTH, BUPTYOAHU AHAAOTHM eDEKTU.

KAQCHYHO ONTMMOAAHO COUATPUPARE KOjE CE KOPUCTU Y MUKPOTOOHCKUM HU3OBUMA: ONMUC MPOBAEMAQ,
BuHepos (Wiener) douatap, PpoctoB UATAP, KOAMAHOB domATAp.

KOHBEHUMOHOAHE TEXHMKE 30 doomumparse cHoma (beamforming) momohy MUKPOJOOHCKMX HM3OBQA:
onmc npobaema, 3akacHu u cabepum (delay-and-sum) mpucTyn, AM3AJH HEMPOMEH/AMBOM CHOMA,
OUATAP CA MAOKCUMOAHUM OAHOCHOM CUIHOA LLIYM.

AAQMTUBHE TEXHMKE 3a DOPMMPARE CcHoMna (beamforming) nomohy MUKPOGOOHCKMX HU3OBA: OMMC
npobAema, AAQNTUBHUM CUCTEMM 30 POPMUPAHE CHOMOBA (BuHepos (Wiener), (MVDR), (LCMF)).
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BULLEKAHOAHO MOTUCKMBAHE LUYMO (ByKe) y BPEMEHCKOM AOMEHY: OMUC MNPOBAEMA, 3APYXKEHA
AMjOTOHAAM3AUM|A, OMTMMAAHE OUATAPCKE MATPULE, MPOCTOPHO AMHEAPHO  COUATPUPAHE,
OMNTUMOAHU COUATPU, Meperbe NEPTAOOPMAHCH.

BULLEKAHAAHO MOTUCKMBAHE LLUYMA (ByKe) Y GOPEKBEHLMCKOM AOMEHY: OMMUC NPOBAEMA, KPUTEPUYM
CpEeAHEe KBAAPATHE TPELLKE, OMTUMOAHU COUATPM, YOMLUTEHO CTPYKTYPA 30 MOTUCKMBAHE OOYHMX
AOBOBOQ.

MNMpumeHa oaroeapajyhmx codotBepa 3a AHAAM3Y ayAmo CcUrHaAaa (Audacity, Python).

[poakTM4Ha HOCTABA

MNMpumeHom metoaa filpped-classroom™ cTyaeHTM he Npe NpeAaBAHA MOTAEACTU OAFOBAPAjyNy BUAEO
npeseHTauMjy, a Npeadsara he BUTHU MCKOPULLINEHA 30 PELLIABAHE CBUX HEAOYMMULLA KOje CY OCTAAE
HOKOH BMAEO MPEACBAHA M PEeLUaBAHE NMPOBAEMA KOjU MAYCTRY]y KOHLLEeMTE M3AOXKEHE HA BUMAEO
AEKUMjOMA. Bexbe cy nckopuheHe 3a NPaKTMYaH PAA CA 3BYKOM (AMTUTAAHM QYAMO edpekTH), Ko U
CA MUKPODDOHCKUM HM3OBUMA U MPOLLECOPUMA AYAMO CUTHAAQ.

ATtepaTtypa

1. Ceyyjckn M., Jakosresuh H., Aeanh B.: AurMtaaHa o6paaa curHaaa, PTH, Hosm Caa, 2019.

2. Zolzer U.: DAFX: Digital Audio Effects, John Wiley & Sons, Chichester, 2011.

3. Loizou P.C.: Speech Enhancement: Theory and Practice, CRC press, Boca Raton, 2013.

4. Benesty J., Cohen ., Chen J.: Fundamentals of Signal Enhancement and Array Signal Processing,
John Wiley& Sons, Singapore, 2018.

5. Jakosmesuh H., Cevyjckm M.: MMNT npeseHtaumje ca npeaasarsa, PTH, Hosun Caa.

6. Jakosmesuh H., Cevyjckn M.: Buaeo npesentaumje ca npeaasara, PTH, Hosm Caa.
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Hasue npeameTa: AKYCTMYKMU M BUBPO-AKYCTUYKM MATEPUTAM

CrtaTtyc npeameTa: M360pHM NpeameT

Uur npeameTta

CTMuaHbe OCHOBHMX M CNEUMAOUIHUX 3HAHA M3 OBAQCTU MATEPU]AAA 30 KOHTPOAY Byke 1 BMBpALM|a
>KMBOTHO]. NO3HABAME MPOLLEAYPO M METOAO AODU|AHA, KAPAKTEPU3ALME M ONTMMM3ALMjEe BUOPO-
OKYCTUHKMX maTtepujard. OcnocobaroBame CTYAEHATA 30 M30OP U MPUMEHY CAEKBATHUX BMOPO-
OKYCTUYKMX MOTEPUAAC 3a PA3AMYMTE HOMEHE Yy OBAQCTU KOHTPOAE Oyke M BUOpALMja. MexaHWYKM
MOAEAM BUDPO-AKYCTUHKMX METAMATEPU]AAQ.

Ucxoa npeameTa

OCnocoBAEHOCT 3 MEXAHMYKO M MOATEMATMHYKO  MOAEAOBOHE, KAO U  KAPAKTEPU3ALM)Y U
ONTUMM3ALLMY MATEPUJAAQ U CTRYKTYPA 30 KOHTPOAY Oyke 1 Bubpaumja.

CaapXxaj npeameTa

Teopwujcka HaOCTABA

KOHBEHLMOHOAHM MATEPHUAAM 30 KOHTPOAY ByKe 1 BMOPALMA. METOAE 30 KOPAKTEPU3ALLU]Y OKYCTHUHKMX
M BUOPO-AKYCTUYKMX MATEPUAAD. MYATU-GOYHKLLMOHOAHU MOPO3HU MATEPU]AAM. AKYCTUHYKM U BUOPO-
OKYCTUHYKM  METAMATEPUAAM. MEXAHMYKM  MOAEAM METAMATEPU|OAQ. MeTtacTpyktype. COHUYHM
KPUCTOAK. 3-D NpuHTAHE CTPpyKType. HOHO-NOPO3HM MATEPUAAM. EKOAOLLIKM MATEPU]OAM 30 PEAYKLLM]Y
Oyke.

[pakTMYyHa HOCTABA

MoaeAOBAHE BUOPO-AKYCTUHKMX MATEPUAAQL.

AuTtepaTtypa

1. Adeymier P. (Ed): Acoustic Metamaterials and Phononic Crystals, Springer, 2013.

2. Laude V.: Phononic Crystals: Artificial Crystals for Sonic, Acoustic and Elastic Waves, De Gruyter,
2015.

3. Hawkins T.G.: Studies and Research Regarding Sound Reduction Materials with the Purpose of
Reducing Sound Pollution, 2014.

4. Yang H.S.: Outdoor Noise Control by Natural/Sustainable Materials in Urban Areas, School of
Architecture, University of Sheffield, 2013.
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JAVAVA

Mpuaor 1
No [ Code Course Semester ESPB
1 |20.0P0001 :;(;E:;s;cii:ogl aspects of research, innovation and . 4
2. |20.0P0002 | Mechanical vibrations 1 5
3. |20.0P0003 | Fundamentals of engineering acoustics 1 5
4. ]20.0P0004 | Environmental and occupational noise and vibration 1 5
5. 120.IPO001 Group 1 of Elective Courses (choose 1 out of 2) 1 4
20.IPROOT | Human response to vibrations 1 4
20.IPRO02 | Psychophysiological acoustics 1 4
6. ]20.SPO001 [Student entrepreneurship 1 4
7. [20.0P0005 |Numerical methods in vibro-acoustics 2 5
8. ]20.IP0002 Group 2 of Elective Courses (choose 1 out of 3) 2 5
20.IPRO03 | Control of vibrations and vibro-phenomena 2 5
20.IPRO04 | Electroacoustics 2 5
0.IPROOS el\;\sirrwgrs?egnznd management in urban 5 5
9. 120.IPO003 Group 3 of Elective Courses (choose 1 out of 3) 2 5
20.IPRO06 | Structural dynamics 2 5
20.IPRO07 |Audio signal processing 2 5
20.IPRO08 |Acoustic and vibro-acoustic materials 2 5
10. |20.MRS001 | Master thesis - research 2 8
11. |20.MR0O001 | Master thesis - topic 2 2
12. [20.MRZ001 | Master thesis — writing and defendence 2 8
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Mpuaor 2

Course: Professional aspects of research, innovation and engineering

Status: Compulsory

Aim

The aim of the course is for students to gain practical knowledge for the realization of their scientific or
technical ideas through projects or other forms of creative engagement in their future engineering
work. In addition, they should be able to make decisions about the project design as well as about
technical and technological solutions and their implementation. Students should be trained for a
deeper understanding of the basic and methodological issues that arise in engineering practice.

Outcome

Through the acquired theoretical knowledge, demonstrated examples and independent research
work, students will be trained to work on projects in future practice according to a world-accepted
methodology, and to take info account regulatory, economic and industrial constraints when making
decisions and selections.

Syllabus

Lectures

Engineering creativity. Principles of idea creation. Software support for creating and managing ideas.
Generating and testing new concepts. Hypotheses, models, and experimental support. Technologies,
patents and new technical-technological solutions. Project initiation (description, feasibility analysis,
concept). Project decision making. Designing. Types of projects (research and development,
innovation, investment). General design and development of technical-technological variants.
Feasibility study and economic-financial aspects of the project. Conceptual design. Major project.
Derived condition project. Risk management (identification, analysis, risk response planning).
Engineering requirements and procedures for the realization of patents and new fechnical solutions,
especially in the field of vibro-acoustics. Engineering ethics.

Practical classes

Demonstration of various practical examples. Independent elaboration of practical homework and
group elaboration of the subject project in the field of vibro-acoustics.

Literature

1. D. Howitt, D. Cramer, Introduction to Research Methods, 3@ Edition, Pearson Education Ltd., 2010.
2. T. Musorodzata, Project Tools and Techniques, AlU Atlantic International University, 2010.

3. N. Wallingman, Research Methods - the Basic, Routledge, London, 2011.

4. N. Salkind, Exploring Research: Pearson New International Edition, 8 Edition, Pearson Education
Ltd., 2013.

5. P. Pandey, M.M. Pandey, Research Methodology: Tools and Techniques, Bridge Center, 2015.

6. S.B. Mishra, S. Alok, Handbook of Research Methodology, Educreation Publ., 2017.

7. N. Radakovic, C. Moraca, Fundamentals of Project Management, FTN, Novi Sad, 2012.

8. Project Management Knowledge Corpus Guide (RMVOK Guide), RMVOK / FTN, 2010.
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Course: Mechanical vibrations

Status: Compulsory

Aim

The aim of the course is for students to acquire basic theoretical and practical knowledge in the field
of mechanical vibrations. Intfroduction to the basic concepts and phenomena of mechanical
vibrations, the application of vibrations in technology and other areas, harmful phenomena they
cause and their control. Students should be able to identify the cause of harmful vibrations, measure
them and learn how to find a way to eliminate or mitigate them. Training on independent solving of
engineering problems and linking the acquired knowledge with related problems and solutions of
other sciences and disciplines.

Ovutcome

Students will, through the acquired theoretical knowledge, solve examples and carry out laboratory
exercises, be trained and able to solve engineering problems independently in future practice. They
will be able to create a mathematical model of oscillatory mechanical systems, to choose the solution
method and perform the analysis of the obtained results. They will learn how to perform the necessary
measurements, recognize the basic parameters and phenomena of vibrations of the observed system,
and based on them give recommendations for solving the given tasks. Based on knowledge of
mechanical vibrations, methods of their application, methods of control, students will learn how fo
freat and solve oscillatory problems of non-mechanical systems and cooperate with other engineers
and experts in other fields.

Syllabus
Lectures

Mechanical modeling. Theoretical foundations. Number of degrees of freedom. Newton's second law,
the dynamic equation of rotation. Spring stiffness. Law on the maintenance of total mechanical
energy. Free harmonic oscillations. Amplitude. Frequency. Oscillation period. Oscillation of
engineering structures. Stiffness of elastic elements. Equivalent stiffness. Damping oscillations. Viscous
friction. Coulomb friction. Forced oscillations. Types of coercion (harmonic, inertial, kinematic and non-
periodic). Amplitude-frequency diagram. Resonance. Beating. Free oscillations of systems with two or
more degrees of freedom. Frequencies of free oscillations. Oscillation modes. Forced undamped
oscillations of systems with two or more degrees of freedom. Forced damped oscillations of systems
with two or more degrees of freedom. Dynamic absorbers. Longitudinal oscillations of elastic rods.
Frequencies of free oscillations and oscillation modes. Transverse oscillations of elastic rods. Boundary
conditions. Determination of frequencies of free oscillations and oscillation modes. Forced oscillations
of the console viewed as a rod having infinite degrees of freedom for oscillation in the transverse
direction.

Practical classes

Practical classes include laboratory exercises. The first group of exercises is related to the oscillations
of the structure with two degrees of freedom and the analysis of free and forced oscillations, as well
as the analysis of the influence of isolation and dynamic shock absorber. The second group of
exercises analyzes oscillations with an infinite number of degrees of freedom, oscillations of the elastic
rod and analysis of free, damped and forced oscillations.

Literature
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1. F. Fahy, D. Thompson, Fundamentals of Sound and Vibration, 2nd Edition, Crc Press, 2015.
2. B. Vujanovi¢, Theory of Oscillations, Faculty of Technical Sciences, Novi Sad, 1995.

3. S.S. Rao, Mechanical Vibrations, 5t Edition, Prentice Hall, 2010.

4. B. Balachandran, E.B. Magrab, Vibrations, 3rd Edition, Cambridge University Press; 2018.

5. . Kovaci¢, D. Radomirovi¢, Mechanical Vibration-Fundamentals with Solved Examples, John
Willey&Sons, 2017.

6. D. Radomirovi¢, M. Zukovi¢, PPT Presentations, University of Novi Sad.
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Course: Fundamentalc of engineering acoustics

Status: Compulsory

Aim

The aim of the course is to determine students' knowledge of sound, how it originates and spreads
through different environments, how it behaves in open and closed space and, in part, how it affects
humans. The acquired knowledge is the basis for all other subjects in the module for technical
acoustics. Describe the nature-characteristics of sound and present the basics of the theory of sound
formation and propagation of sound waves. Explain basically what and how a person hears, how
he/she distinguishes the level (dB) and the frequency content of sound (Hz). Explain how the
fransmission and perception of sound is affected by closed spaces, how their acoustic processing is
performed and how the acoustic ambience of professional studios, concert halls, conference halls is
assessed. Compare the principles of noise protection with the principles of modern construction and
architecture. Briefly present ultrasonic technologies and their application.

Outcome

In addition to the elements of physical and physiological acoustics (what and how we hear), students
will learn to understand the differences in the behavior of sound in open and closed space and will
be able to assess the acoustic environment in terms of speech intelligibility, music quality and noise
levels. They will learn fo recognize audio signals as signals composed of sinusoidal components of
certain frequencies and amplitudes that affect the sense of pitch and volume. They will learn how to
calculate and measure the sound level, as well as the acoustic parameters of the room. The acquired
knowledge will facilitate their communication with mechanics, builders, architects, lawyers and
doctors of various professions with whom they will meet on topics and projects in the field of acoustics.

Syllabus
Lectures

Visualization of the formation and propagation of sound waves: frequency of sound, wavelength and
speed of propagation. Sound field analysis: show the relationship between sound pressure and the
oscillation speed of elastic medium particles, as well as the relations that connect the acoustic power
of a sound source, sound pressure and the intensity of spherical sound waves. Sound pressure level:
acoustic decibel. Changes in sound pressure in time and space.

Audio signals. Frequency representation of a sound composed of a sinusoid at individual frequencies.
Discrete spectrum (simple tone, harmonic and disharmonious sound) and continuous spectrum (noise,
noise). Impulse response and fransmission characteristics of audio systems. Analysis of analog audio
signals: development in the Fourier series of periodic signals and Fourier transform of analog audio
signals.

Auditory threshold and pain limit in the auditory frequency range. Subjective sense of volume, pitch
and color of sound. Binaural localization, transmission characteristic to the senses of hearing and
impulse response of the head.

Effects in sound wave propagation: reflection and absorption, diffusion, rotation and refraction of
sound waves; analysis of the relationship between the size of the obstacle and the wavelength, as well
as the relationship between the sound pressure and the speed of oscillation of particles at the
boundary of the two media; standing waves, Doppler effect.
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Room acoustics: direct and reverberant sound, absorption and reverberation. Reverberant sound
infensity and room radius. Absorption coefficient and reflection coefficient. Impulse response of the
room and acoustic parameters of the room. Room absorption and reverberation fime. Acoustic
treatment of rooms: selection and installation of absorbers, reflectors and diffusers.

Constfruction acoustics: noise propagation paths, insulating power of barriers (law of mass), acoustic
barriers and shelters, personal protective equipment. Normalized curves of permissible noise levels by
frequencies, depending on the purpose of the premises. External and internal noise sources.
Acoustics in architecture. Acoustic quality of studio and directing spaces, acoustics of classrooms and
conference halls, acoustics of concert halls, opera houses and churches, cinemas. Deaf rooms.
Infroduction to ulirasound technologies: generation, propagation and registration of ultrasound;
ultrasonic devices; applications in diagnosis and therapy. Sonar (underwater sound). How certain
animals hear.

Practical classes

This infroductory subject is mostly of a theoretical nature, but part of the auditory exercises will be
focused on practical applications. At the end of the course, a visit to the Radio-Television of
Vojvodina is organized, where students will visit acoustically processed studies with audio equipment,
an acheoic chamber and a drama studio.

Literature

1. D. Drincic, P. Pravica, D. Novakovi¢, Fundamentals of Acoustics, VSERSS, Belgrade, 2018.
2. D. Drincic, P. Pravica, Acoustics - Collection of solved tasks, VSER, Belgrade, 2011.

3. F. Alton Everest, The Master Handbook of Acoustics, 4th Edition, McGraw-Hill, USA, 2001.
4. H. Kuttruff, Room Acoustics, 5th Edition, Spon Press, London, 2009.

5. B. Delic, PPT Presentations, FTN Novi Sad.
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Course: Environmental and occupational noise and vibration

Status: Compulsory

Aim
Acquisition of theoretical knowledge and practical skills in the field of noise and vibration in the living
and working environment.

Enabling students fo solve specific problems created by noise and vibration sources through the
identification and characterization of sources.

Outcome

Ability of students to measure and calculate noise levels in living and working environment; application
of software solutions for calculation of noise levels in the environment; application of noise for
diagnostic purposes; application of noise control methods.

Syllabus
Lectures

Excitation by force and displacement. Absolute and relative transmissibility. Behavior at low and high
frequencies. Vibration isolation. Effect of damping. Configurations of isolators. Isolation of foundations
that are not rigid. Mechanical impedance.

Basic types of noise. Division according to time and frequency character of noise. Phenomena that
accompany the propagation of noise in the open space: diffraction, diffusion, reflection, dissipation.
Noise levels in the environment. Noise sources and their characteristics: road, rail and air traffic,
industry, construction machinery, utility vehicles.

Noise in residential buildings. Types of noise sources: line and point. Noise forecast models. Model
structure. Basic principles of noise measurement. Frequency noise analysis. Types of frequency analysis.
FFT analysis. Belt analysis. Octave and third noise analysis. Frequency analysis methods. Noise
measuring instruments. Types and kinds of instruments. Basic measuring chain.

Converters - condenser microphones: working principle, choice of type and size. Signal detector.
Measurement system calibration. Influence of environment on measurement. Protectors. Standards
and regulations. European directives. Basic elements of the measurement procedure. Processing
results. Application of noise for diagnostic purposes. Forecast standards. Noise mapping.

Acoustic zoning of space. Acoustic mapping and calibration of acoustic maps. Application of
software tools with acoustic mapping. Noise control. Basic principles. Noise source control. Control of
fransmission routes. Reception confrol. Noise reduction system calculation. Noise rating. Noise
indicators. Allowed values.

Practical classes

Noise measurements with accompanying analyzes and noise assessment, and comparisons with
allowed values. Noise mapping based on measurement results obtained by direct measurement or
collected in the cloud using software tools

Literature

1. M. Prascevic, D. Cvetkovic, D. Mihajlov, Noise in environment - second supplemented and
amended edition (electronic edition), University of Nis, Faculty of Occupational Safety, Nis, 2019.

2. P. Uzunovi¢, Protection against noise and vibration: quality and environmental management, Lola
Institute, Belgrade, 1997.
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3. E. Murphy, E. King, Environmental Noise Pollution — Noise Mapping, Public Health and Policy,
Elsevier, Eoin, 2014.

4. W. Brazile, D. Autenrieth, Occupational & Community Noise: A Guide door Environmental Health &
Safety Students, Kendall Hunt Dubuque, 2017.
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Course: Human response to vibration

Status: Elective

Aim

Acquisition of theoretical knowledge and practical skills in the field of human vibrations and the
effects of vibrations on humans from a mechanical and medical aspect, as well as aspects of safety
and health at work. Enabling students to identify, analyze specific problems, assess the risks posed by
vibrations in two typical classes of problems: hand vibration and whole body vibration.

Outcome

Ability of students to recognize the problem of human exposure to vibration and risk assessment.
Students' ability to measure human vibrations in the case of hand and whole body vibrations, with
adequate analysis, comparison with regulations, the possibility of vibration reduction and the
selection of appropriate protective equipment.

Syllabus
Lectures

Mechanical modeling of hand vibration and whole body vibration. Types of models. Formation of
differential equations, principles of solving, analyses and optimization of solutions. Comparison of
results obtained by different mechanical modeling.

Medical aspect of hand vibration and whole body vibratfion. Linking the objective physical
characteristics of vibrations with the pathophysiological consequences that they create on the human
body. Diagnosis (cold test). Rulebook for determining occupational diseases and Rulebook on
previous and periodic medical examinations of employees in workplaces with increased risk.
Combined effects of human noise and vibration.

Infroduction to relevant regulations: EU Vibration Directive, Law on Safety and Health at Work,
Ordinance on preventive measures for safe and healthy work during exposure to vibration.

Hand vibrations: measurement principles, calculation methods and interpretation of results. Whole
body vibrations: principles of measurement, methods of calculations and interpretation. Comparison
with regulations. Vibration protection. Vibration reduction and personal protective equipment.
Practical classes

Cold test and measurement of finger temperature by skin thermometry and capillaroscopy and
application of plethysmography, as well as the use of electrodiagnostic tests of sensorimotor
conduction of nerves and muscles of the upper extremities, insight info X-ray of the hands and wrists.
Human vibration measurements. Determination of vibration exposure, measurement of vibration
intensity, calculation of daily vibration exposure graphically, by nomogram, software.

Literature

1. Non-Binding Guide to Good Practice for Implementing Directive 2002/44/EC (Vibrations in Work).
European Commission, Directorate-General for Employment, Social Affairs and Equal
Opportunities.

2.T. South, Managing Noise and Vibration at Work - A Practical Guide to Assessment Measurement
and Control, 1th Edition, Butterworth-Heinemann, 2004.

3. M.J. Griffin, Handbook of Human Vibration, Elsevier Science Publishing Co Inc, 1996.
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Course: Numerical methods in vibro-acoustics

Status: Compulsory

Aim

The primary goal of the course is to enable students to use modern engineering codes and software
in the field of vibration and acoustics, as well as to develop other competencies in these areas.
Infroduction to basic and advanced numerical methods for solving engineering problems. Application
of numerical methods to specific engineering problems of vibro-acoustics. Application of commercial
and non-commercial software. Through this course, students will establish the theoretical foundations,
get to know, understand and apply mathematical expressions used in acoustics and vibrations.

Ovutcome

Students' ability to apply numerical methods in acoustics and vibration problems. Creation of
mathematical models and selection of methods for their solution. Implementation of learned methods.
Performing and analyzing numerical calculations with the help of commercial (Wolfram Mathematica,
Matlab, ADAMS) as well as non-commercial computer software. Application of acquired
competencies both in solving problems of the profession, and in multidisciplinary problem:s.

Students learn to model complex electro-acoustic-mechanical systems (electro-acoustic fransducers,
ventilation ducts, dampers, acoustic resonators) and analyze them using simple equivalent electrical
circuits. They understand how the sound field in the room is established / disappeared after the sound
source is furned on / off, what is the level of reverberant sound, and what is the reverberation fime.

Syllabus
Lectures

A review of linear oscillations of systems with one, two and more degrees of freedom. Solving systems
of linear and nonlinear algebraic equations. The problem of eigenvalues and the main forms of
oscillation. Methods of numerical integration of ordinary differential equations - initial and boundary
value problem. Frequency analysis. Numerical methods for solving partial differential equations and
application to problems of oscillations of systems with infinitely many degrees of freedom. Initial and
boundary conditions. Finite element method.

Point, line and surface sound sources. Changes in sound pressure in time and space: an acoustic wave
equation for flat and spherical sound waves. Partial differential equations for dynamic equilibrium and
the law of conservation of energy - electro-acoustic analogies, acoustic impedance and impedance
of acoustic radiation, acoustic radiation power. Electro-mechanical analogies.

Practical classes

Students will independently create or refine pre-prepared numerical codes and use commercial
programs to solve given problems. Application of commercial software (Wolfram Mathematica,
Matlab, ADAMS) in vibration analysis. Analysis of acoustic-mechanical systems via equivalent
electrical circuits.

Analysis of the sound field in a room using statistical theory: the establishment of the sound field, the
intensity of sound in the steady state and the law of decrease of the total acoustic energy in the room.
Guest lectures of engineers from companies are also organized with the aim of developing
engineering and enfrepreneurial competencies of students from the point of view of using and
developing software tools.
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Literature
1. F. Fahy, D. Thompson (Editors), Fundamentals of Sound and Vibration, CRC Press, Taylor & Francis
Group, Boca Raton, 2015.

2. J.S. Wu, Analytical and Numerical Methods for Vibration Analyses, John Wiley & Sons, Singapore,
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Course: Psychophysiological acoustics

Status: Elective

Aim

In this course, students learn details about sound perception and its impact on humans. The aim is to
clearly connect the objective physical characteristics of sound with the subjective experience of
individual characteristics of sound. Describe the anatomy and physiology of the sense of hearing. Explain
the relationship between acoustic decibel and background, isophone curve and normalized curve of
equal noise tolerance, as

Explain how the perception of sound is affected by enclosed spaces (the law of the first wavefront)
and how the acoustic environment is assessed. Analyze the articulation and perception of speech. Get
acquainted with the techniques of testing the quality of voice, speech intelligibility, as well as
audiometric testing of hearing. Describe the functions of hearing aids and cochlear implants.

Ovutcome

Students will learn about the sensitivity of the human sense of hearing at certain frequencies in the
auditory range. They understand the nonlinearity of perceptfion and differences in objective and
subjective characteristics of sound, what and how a person hears, how he distinguishes the level of sound
pressure (dB) and frequency content of sound (Hz), how he perceives the direction of the sound source,
and how noise affects a person.

They will learn the anatomy and physiology of the sense of hearing and how to examine hearing with
tonal and speech audiometry. They will understand the role and capabilities of hearing aids and
cochlear implants. They will learn how to articulate speech, how to examine voice quality and
measure speech intelligibility. The acquired knowledge will make it easier for them to communicate
with audiologists, phoniatricians and noise protection experts,

Syllabus
Lectures

Sound perception: anatomy and physiology of the auditory senses, auditory area, binaural localization
and masking effect. Psycho-acoustics: subjective feeling of volume, pitch and color of sound. Audible
areaq, sound pressure level (dB vs. background), isophone lines. What and how we hear: dB, phoni and
soni, dB (A).

Impact of noise on humans: sources and spread, noise level and dose, regulations on permissible level,
standards and measurement techniques.

Speech articulation and perception: acoustic, motor and cognitive aspects, modeling of speech signal
production and perception. Examination of voice quality and measurement of speech intelligibility:
objective measurement and subjective examination of acoustic characteristics of voice.

Hearing test: tonal audiometry (dBHL) and speech audiometry; hearing aids and cochlear implants.
Practical classes

The practical part of feaching (exercises) takes place in the Laboratory for Acoustics and Speech, as
well as in the Audiology Laboratory at the ENT Clinic of the Medical Faculty. Part of the exercises will take
place in an anechoic room, which refers to the spatial dimensions of sound, and in the audiology
laboratory, the quality of voice will be examined and speech intelligibility will be measured, as well as
tonal and speech audiometry.
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Litrature

1. B. Babi¢, Audiology and vestibulology, FASPER Belgrade, 2007.

2. M. Miji¢, Audio systems, Academic Thought, Belgrade, 2011.

3. D. Howard, J. Angus, Acoustics and Psychoacoustics, Elsevier, Oxford, 2009.

4. M. Vorldnder, Auralization - Fundamentals of Acoustics, Modeling, Simulation, Algorithms and
Acoustic Virtual Reality, Springer, Berlin, 2008.
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Course: Student entrepreneurship

Status: Compulsory

Aim

Student enfrepreneurship facilitates the student's transition from academic education to professional
practical work of an engineer in accordance with the title obtained after the completion of the study
program - master engineer of vibro-acoustic engineering. The educational goal includes gaining
direct knowledge of the organization's business in general, with an emphasis on jobs and problems
related to various aspects of vibro-acoustics, and the application of acquired knowledge in practice
and developing students' awareness of the need to acquire new or specific knowledge in this area.

Student entrepreneurship has the following specific goals: infroducing students fo the activities of the
selected company; acquainting students with the way of doing business of the chosen company;
infroducing students to jobs and / or problems related to various aspects of vibro-acoustics in the
selected company; improving the student's ability to successfully apply professional and scientific
knowledge and methods in practice; training students to effectively adapt to work processes, work
organization and tfeamwork during upcoming employment; enabling the student to infroduce himself
to a potential future employer.

Outcome

Developed abilities of students for successful application of professional and scientific knowledge and
methods in practice. Created awareness and acquired knowledge about practical business
procedures, organization and technologies. Ability o effectively adapt to work processes, work
organization and teamwork during upcoming employment. Facilitated career decision making.

Syllabus
Lectures

It is formed for each candidate separately, in the relationship student - Head of Student
Enfrepreneurship - management of the organization in which the student entrepreneurship is
performed (or authorized supervisor of the student in the company), and in accordance with the
needs of the profession and / or issues in vibro-acoustic field.

Practical classes

It is formed for each candidate separately, in agreement with the Head of Student Entrepreneurship
and the management of the company in which the internship is performed (or an authorized student
mentor in the organization), and in accordance with the needs of the profession and / orissues in
vibro-acoustic field.

Literature
1. 1. Kovacic, M. Zukovi¢, Instructions for Student Entrepreneurship, SENVIBE project, Novi Sad, 2020.

2. Books, technical instructions, scientific papers, and other literature required for the implementation
of the student entrepreneurship.
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Course: Control of vibrations and vibro-phenomena

Status: Elective

Aim
The educational goal of the course is fo acquaint students with the theoretfical and practical
foundations of methods for passive and active control of vibrations and vibrational phenomena.

Outcome

The knowledge acquired within this course enables students to solve specific engineering problems,
using appropriate software packages intended for analysis, simulation and synthesis of control systems
for the control of vibrations and vibrational phenomena.

Syllabus

Lectures

Adaptive passive control: effect of the type of damping; effect of the stiffness; effect of the mass;
tuned vibration absorber and neutralizers.

Active controlin closed coupling: systems with one input and one output (transmission function, system
response, stability, effect of time delay in the control loop); systems with multiple inputs and outputs
(concept of state space, feedback on outputs and states, state estimators and observers, optimal
and modal control).

Active control in open coupling: systems with one and more inputs and outputs, adaptive control in
frequency and fime domain, comparison with control in closed coupling.

Sensors and actuators for active vibration control.

Practical classes

Intfroduction to software packages for signal acquisition, system analysis and vibration control;
arithmetic tasks; experimental work; examples of solving specific engineering problems.

Literature

5. AK. Mdallik, S. Chatterjee, Principles of Passive and Active Vibration Control, Affiliated East-West
Press, 2014.

6. C.C. Fuller, S.J. Elliott, P.A. Nelson, Active Control of Vibration-Academic Press, 1996.

7. C.Hansen, S. Snyder, X. Qiu, L. Brooks, D. Moreau, Active Control of Noise and Vibration, 2nd
Edition-Crc Prl Lic, 2012.

8. S.M. Veres, M.O. Tokhi, Active Sound and Vibration Control - Theory and Applications-Institution of
Electrical Engineers, 2002.
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Course: Electroacoustics

Status: Elective

Aim

Infroduce all audio devices in the chain from recording, through processing, to sound reproduction.
Present electro-acoustic tfransducers, their operating principles and electro-acoustic characteristics in
particular detail. Get acquainted with the principles of designing and installing sound systems for open
and closed spaces. Through practical work to get acquainted with audio techniques for sound
recording and reproduction, standards and techniques for recording, audio monitoring, analysis,
processing and mixing of audio signals.

Ovutcome

Students get to know electro-acoustic tfransducers (microphones, speakers and headphones), as well
as ofther devices and equipment they encounter when visiting music studios. They learn to measure
and analyze the characteristics of electro-acoustic devices, acoustic parameters of rooms, as well as
to design, select and install outdoor and indoor sound. They will be able to assess the acoustic
ambience in terms of speech intelligibility, music quality, noise levels, as well as to select and set the
audio technique for recording speech, music and ambient sound. The acquired knowledge will make
it easier for them to communicate with experts from broadcasters and the media, as well as with audio
system designers.

Syllabus
Lectures

Microphones: Acoustic division (pressure, gradient and combined) and directivity characteristic.
Electroacoustic characteristics of microphones. Microphone diaphragm operating modes. Electrical
division and principles of operation of electrodynamic and condenser microphones.

Selection and settings of microphones for recording speech and music: Drama recording, recording
of a speech program with several performers, soundstage (effects, noises); Recording of a music
program (selection and settings of microphones for recording an orchestra and individual musical
instruments); Sound for movie and video.

Speakers and headphones: Speaker division; Construction and working principle of the
electrodynamic speaker; Electro-acoustic characteristics; Sound systems, drivers, switches, boxes and
amplifiers.

Funnel speakers; sound groups and sound poles, line and arc sound sources. Audio monitoring.

Sound system: design and installation of sound system in open and closed space (systems and settings
of speakers and microphones, microphone, audio monitoring, stereo listening zone, home cinema).
Stereo presentafion and binaural localization. Stereo and surround playback systems. Recording
techniques in studios. Multi-channel recording, surround sound (5.1, 7.1, ...). Mix, remix, mastering.
Electroacoustic devices: sound technology, measuring devices, filters and amplifiers. Study fechnique
and audio signal processing: audio mixes (audio-visual confrols, mixing, filters, level regulation,
dynamics and reverberation, echo, panorama, audio monitoring and sound edifing, digital audio
effects).

Practical classes
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Classes were followed by exercises in the Laboratory of Acoustics and Speech Technologies and in
the speech study at UNS. A visit was organized fo the Radio-Television of Vojvodina and the Berar
Studio, where students practically get to know audio technology, music and speech studies, an
anechoic

room and a drama studio, as well as sound systems.

Literature

1. M. Miji¢, Audio systems, Academic Thought, Belgrade, 2011.

2. D. Drincic, P. Pravica, D. Novakovi¢, Fundamentals of Acoustics, VSERSS, Belgrade, 2018.
3. F.A. Everest, The Master Handbook of Acoustics, McGraw-Hill, USA, 2001.

4. B. Delic, PPT presentations, FTN, Novi Sad.
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Course: Monitoring and management in urban environments

Status: Elective

Aim

Infroducing students to the structure and functioning of the main utility and infrastructure systems, the
way of monitoring work, planning, development and reflection. Acquiring knowledge from modern
technologies that aim to optimize the operation of utility systems, as well as the urban environment as
a whole, in terms of efficiency, safety, environmental impact and operating costs.

Ovutcome

Ability to identify and solve environmental problems of urban settlements, based on the acquired
fundamental knowledge in the field of monitoring, planning and management of complex utility
systems.

Syllabus
Lectures

Parts of complex urban environments, basics of designing communal systems from the aspect of
environmental protection, basics of monitoring, indicators of monitoring the quality of work of
communal systems, identification of the most sensitive points, reaction in case of emergency situations.
Planning the development and maintenance of utility systems, development of actfion plans,
minimization of operating costs in the system. A systematic approach to urban management.
Practical classes

Design, simulation and optimization of utility systems with the application of software.

Literature
1.P. Wathern, Environmental Impact Assessment, Theory and Practice, Taylor & Francis, 2004.

2. N.P. Chereminisoff, Handbook of Waste and Wastewater Treatment, Butterworth — Neineman,
2002.

3. T.H. Christensen, Solid Waste Technology and Management, John Wiley&Sons, 2011.

4. S. Bogdanovic, S. Nojkovic, A. Vesi¢, Guide to the Environmental Impact Assessment Procedure,
Ministry of Science and Environmental Protection of the Republic of Serbia, 2005.
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Course: Structural dynamics

Status: Elective

Aim

The educational goal of the course is fo acquaint students with the theoretfical and practical
foundations of methods for analyzing the dynamic behavior of engineering structures and
mechanisms caused by different types of motivation.

Outcome

Ability of students to model and analyze the dynamic behavior of structures and mechanisms under
the influence of different dynamic motives.

Syllabus
Lectures

Sources of vibration in structural engineering. Shock as a source of vibration. Vibrations generated by
rotating elements: deformations of gear teeth, rotating and reciprocalimbalance, critical shaft speed.
Acoustic excitation. Self-excited vibrations: turbine blade flutters, aerodynamically induced bridge
movement, brake squeak. Fluid flow vibrations: aerodynamic stability and instability.

Dynamic effects on structures. Modeling of dynamic actions and behaviors of structures. Finite element
method (FEM) in modeling structures. Dynamic construction models. Some aspects of computer
technology relevant to FEM modeling. Principles of problem solving using appropriate FEM software.
FEM in dynamic analysis. Numerical methods and procedures in dynamic analysis. Earthquake
occurrence, seismic waves and structural response. Numerical modeling of seismic action. Modeling
of linear and nonlinear behavior of structures for earthquake action. Structural analysis methods for
seismic actions. Principles of seismic design of high-rise buildings.

Practical classes

Design, simulation and optimization of response of various mechanisms and structures with the
application of software.

Literature

1. F. Fahy, P. Gardonio, Sound and Structural Vibration: Radiation, Transmission and Response,
Academic Press, 2007.

2. R.D. Blevins, Flow-Induced Vibration, Krieger Pub Co, 2001.

3.1. Kovacic, M.J. Brennan, The Duffing Equation: Nonlinear Oscillators and Their Behaviour, John
Willey&Sons, 2011.

4. R. Clough, J. Penzien, Dynamics of Structures, Computers and Structures Inc, 2010.
5. D. Kovacevi¢, FEM modeling in structural analysis, Gradevinska knjiga, Belgrade, 2006.
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Course: Audio signal processing

Status: Elective

Aim
The aim of this course is to provide students with fundamental knowledge about modern techniques
of audio signal processing and their practical applications.

Outcome
A student who successfully masters the material of this course is able to:
e formally mathematically describe signals;

* apply the Fourier fransform to analyze the frequency content of the signal on the computer, and
explain the meaning of the obtained results;

* apply methods for analysis of discrete systems;
« understand and apply basic digital audio effects;

 designs, implements and analyzes systems based on microphone arrays for beamforming and
noise suppression;

* uses appropriate software tools for audio signal processing.

Syllabus
Lectures
Selection theorem: aliasing, typical frequencies used to digitize audio signals.

Audio signal quantization: uniform / non-uniform quantization, law-law and A-low comparator
characteristics, quantization error.

Discrete systems: properties (stability, causality, linearity, time immutability), convolution.
Z-transformation: definition, properties, transfer characteristic of the system.

Fourier fransform of a discrete signal: definition, properties, frequency characteristic, concept of
amplitude and phase spectrum.

Discrete Fourier fransform: definition, properties, connection with Fourier fransform of discrete signal.
Time-frequency signal representation: basic concepfts, fime-frequency resolution, spectrogram,
(Short Time Fourier Transform).

Digital audio effects: filters, modulators and demodulators, nonlinear systems, spatial effects, virtual
analog effects.

Classical optimal filtering used in microphone arrays: problem description, Wiener filter, Frost filter,
Kalman filter.

Conventional techniques for beamforming using microphone arrays: problem description, delay-
and-sum approach, fixed beam design, filter with maximum relative signal noise.

Adaptive techniques for beamforming using microphone arrays: problem description, adaptive
beamforming systems (Wiener, MVDR), (LCMF)).

Multichannel noise (noise) suppression in the time domain: problem description, combined
diagonalization, optimal filter matrices, spatial linear filtering, optimal filters, performance
measurement.

Multi-channel noise suppression (noise) in the frequency domain: problem description, mean square
error criterion, optimal filters, general structure for lateral lobe suppression.
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Application of appropriate software for audio signal analysis (Audacity, Python).
Practical classes

By applying the "filpped-classroom" method, students will watch the appropriate video presentation
before the lecture, and the lectures will be used to resolve all doubts left after the video lecture and
solve problems that illustrate the concepts presented in the video lessons. The exercises were used for
practical work with sound (digital audio effects), as well as with microphone arrays and audio signal
processors

Literature

1. M. Secuijski, N. Jakovljevic, V. Delic, Digital Signal Processing, FTN, Novi Sad, 2019.

2. U. Zolzer, DAFX: Digital Audio Effects, John Wiley & Sons, Chichester, 2011.

3. P.C. Loizou, Speech Enhancement: Theory and Practice, CRC press, Boca Raton, 2013.

4. J. Benesty, I. Cohen, J. Chen, Fundamentals of Signal Enhancement and Array Signal Processing,
John Wiley & ons, Singapore, 2018.

5. N. Jakovljevic, M. Secujski, PPT Presentations, FTN, Novi Sad.
6. N. Jakovljevic, M. Secujski, Video Presentations, FTN, Novi Sad
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JAVAVA

Course: Acoustic and vibro-acoustic materials

Status: Elective

Aim

Acquisition of basic and specific knowledge in the field of materials for noise and vibration confrol.
Knowledge of procedures and methods for obtaining, characterising and optimizing vibro-acoustic
materials. Enabling students to select and apply adequate vibo-acoustic materials for various
purposes in the field of noise and vibration control.

Outcome
Ability to characterize and optimize materials and structures for noise and vibration control.

Syllabus
Lectures

Conventional materials for noise and vibration control. Methods for characterization of acoustic and
vibro-acoustic materials. Multi-functional porous materials. Acoustic metamaterials. Metastructures.
Sonic crystals. 3-D printed structures. Nano-porous materials. Ecological materials for noise reduction.

Practical classes
Modeling of vibro-acoustic materials.

Literature

1. P.A. Deymier (Ed.), Acoustic Metamaterials and Phononic Crystals, Springer, 2013.

2. V. Laude, Phononic Crystals: Artificial Crystals for Sonic, Acoustic and Elastic Waves, De Gruyter,
2015.

4. T.G. Hawkins, Studies and Research Regarding Sound Reduction Materials with the Purpose of
Reducing Sound Pollution, 2014.

5. H.S. Yang, Outdoor Noise Control by Natural/Sustainable Materials in Urban Areas, School of
Architecture, University of Sheffield, 2013.

Prepared by Ivana Kovacic
Novi Sad, 26/05/2020

Approved by the Quality Assurance Group Leader
Sremska Kamenica, 28/05/2020

Approved by Project Coordinator
Novi Sad, 28/05/2020

"This project has been funded with support from the European Commission. This
publication [communication] reflects the views only of the author, and the Commission
cannot be held responsible for any use which may be made of the information
contained therein"

51

Co-funded by the
Erasmus+ Programme
of the European Union



