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PE3UME:

VY aunioMcKoM pafy €y ONMHMCaHW OCHOBHM 3aXTCBM M NMPHMHLMINH aKycTHuke oOpajie
pOCTOpUja 3a Mpeflasama ¥ yudonuua. Ilpukasane cy cpe (ase mporeca, ol TEOPHjCKUX
IOCTaBKH H OCHOBHUX MEPEH:a JI0 3aBPLIHHX PajloBa. Y NPaKTUUHOM Jie/ly Pajia akyCcTHYKH je
oOpalena n 03ByueHa MysrTUMeHjanHa yunonuia y BUTITEP.

KibyuHe peun: akycTHKa, aKyCTHKA OPOCTOPH]a, AKYCTHKA YUHOHHMLA.

ABSTRACT:

The basic principles and requirements for a successtul acoustic design of lecture rooms
and classrooms are described in this paper. All the stages of the process are shown, beginning
with theory and basic measuring of the parameters, to the final construction works. In the
section showing a practical approach, a multimedia classroom of the VISER advanced school
was fully acousticaly adjusted and equipped with a sound system.

Key words: acoustics, room acoustics, acoustics of classrooms.
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Cmpaxuwa Cimankoeuh, Akyemura yuuoniya

1. YBO/J

AKyCTHKa MpOCTOpHja AaHAC je BeoMa NomnynapHa o0nacT npoyuaBama, umje ce
NPAKTHYHE TIPUMEHE MOTY BHAeTH ¢Byaa y ceety. Ca pazBojem TeXHONOrHje, yeaBpiiasajy ce
HEQUTATH B8 oottt st e et et et et

Hoga crpana

2. MPOCTOPUJE 3A T'OBOP

IlITo je curnan rosopa raacHUjH, y OJIHOCY Ha HHBO 3ByKa rnosaauHcke Oyke, rosop he
OutH Gosbe pasymibHB (oHOC curHan-mym). ITojg GykoM noppasymMeBaMo CBAKH HEKeJbeHH
3pyk. ¥ mpakcn cpefiemo uecte npumepe Oyke Koja JonasM Ol CHCTeMa 3a rpejame,
BEHTHIALM]Y ..ot oo R PP

HuBo 3ByKa KOJ roBopa MOKe BApHPATH, Y 3aBHCHOCTH O]l YJIOXKEHE eHeprije, aju
u3Haa onpeljeHe rpaHMIe jaYHMHA 3BYKA j€ OTPAHHYEHA KOHCTPYKLIHjOM JbYACKOT FOBOPHOT
anapara. Hako je jeman naumn noGo/bluama OQHOCA CHTHAN-WYM M, onatne, nosehama
PasyMIbUBOCTH, U ...

Tabena 2.1. [Ipumepu marcumaroe Hueoa ambujenmeaine Gyke 1t OnmMUMAIHO2 6peMend
pesepbepaiguje ¥ paziuqunin RPOCMOPUaMa 3 2060p.

Hexu npumepn Make. HuBO OVKe Bpeme pesepbeparmnje
dBA NC (s)

VYHOHHIA Y OCHOBHO] IHKOIH 30 23 0,5

Kondepennjcka npoctopuja 3a crapje oapacie

Cynna 30 23 0,5

VUHOHHIA ¥ CPEH:0] HIKOIN 35 28 07

Cana 3a cacTanke

Belnka cajla sa npe/laBaisa, ca IICaIMmTes 30 23 0,7

Hoga crpana

3. MEPEILE PABYMJBUBOCTH I'OBOPA

KBanurer npeHoca enekTpoakycTHYKHX cHcrema ozpelieH je TmMe konumko fie Takae
CHCTEM YTHLATH HA CHCHAJ! KOjH MPOJasH Kpo3 mHX. YiasHu curHan ce ynopelyje ca
M3Ma3HHM, @ CBE yOUeHe MpOMEHe ce Ha3HuBajy u3odmmuemeM. Y caywajy mpoctopuja 3a
npejaBamba jeMHO MEPUIIO KBAJIHTETA CHCTEMA, OJHOCHO CaMe YYHOHMLE, MPecTaBba
paayManBocr rosopa. Kana aKyCTH4apu I‘OBOPC o] paSyMJbHBOCTH ropopa, OHu npe cBera
MHEGIIE HA PASYMIBHBOCT JEBITREL co.iiiariovnivessdasossiessinisssst siostsotsissssivni o s iiuminsasaiines

XX




Cmpaxuiea Cmanxoauh, Axyemura yuuonuya

3.1. CYBJEKTUBHO MEPEIE PA3YM/bHBOCTH I'OBOPA

KBanurer mojenMHHX eNeKTPOAKYCTMHKHMX ypehaja TecTHpa ce Tako IITO ce Ha
HErOBOM YJIa3y H3roBapajy pedeHmlie, ped, Wi CJIOrOBU, a Ha M3Ja3y ce clylua i Oenesxu
oHo wTo ce vyje. Ha Taj nauun cnymwanau npouemyje pasymmpusocT. ledunncana je kao...

3.1.1, MocTynak Mmepema cyfjeKTHBHE PA3YM/bHBOCTH

KOHT‘pOJ’lHCaHH nocTynak Mepetba CBOAH C€ Ha HIIYHTABal€ KapaKTEPHCTHYHHX
noratoma. Onpehyje ce Hajmame 20 MEPHUX MO3HLM]A, TAKO J1a BHUXOB pacriopen Oyne mTo
npasuntujn. Joratome 6u Tpedano aa unTajy u pasnuuuTH ropopHuim. Caylmaonm KpyxHo
3aMemyjy CBOja MecTa, N2 OM CBAaKO O WX ,MIOKPHO™ CBAaKY MepHy nozuumjy. Cpenma
BPEIHOCT CIOTOBHE Pa3syMJbHBOCTH padyHa ce no gopmynu:

R |
R=g 2. P (3.1)

rae cy N - Opoj ucnnranuka, Pg;- CIOrOBHa pa3syMJbUBOCT Ha J1aTOM ceauiuTy, nedunncana
Ka0 OgHOC Opoja MCTIPABHO 3aMHCAHHX CIOTOBAa MPeMa YKYIHOM Opojy mpounTaHnx (0Baj
OmHOC ce 3aTHM MHOx*H ca 100, ma OHCMO W3pasuIM TayHOCT Yy MPOLEHTHMA).
HspauynaBajyin apUTMETHYKY CpeNMHY H3 BPEHHOCTH HOOMjEHHX Ha I10jeAHHAYHHM
MecTHMa, J00MjaMO YKYNHY pasyMJbMBOCT 3a Ledy yuumoHuuy. Pauyna ce u cpenma
KBAJPATHA IPELlKA 33 CBAKO CEMILTE:!

?=1(Fs == Psi)z

s (3.2)

.caunm 3.6 MOKEMO BHAETH M KOJHKO j€ TA KAapaKTEPUCTHKA HEpPaBHA Kama ce
aHa/M31pajy 3ace0HO JIGBH U ACCHH 3BYYHHK.

1]dB]

Alz|

Canra 3.6. @pexeenyujcke kapaxmepucmure yuuonte 310 (mpehu peo — cpeduiia) na nodyoy camo
ACUM (IMAMHUJG TUHIGA) U CAMO OECHUM (CEEMIUJa TUHUJE) 36V HHULKOM.
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Cmpaxuwa Cmankoeuh, Axvemura yunonuya

....Jour jeman TecT je u3BpIIeH — Mepere XAPMOHHjCKHX H300IHYeha 10 KOjHX A0Ma3H
NIPHJIHKOM jeHoBpeMeHe mobyne oda 3Byunnka. Mepetse je obaBmeno Ha I m pacTojama o
Tnpeitbe MOBPIIMHE 3BYYHIKA, 32 YJIa3Hy CHATY KOja je jeZIHaka roJ0BHHH HOMHHAJIHE CHAre
3ByuHuka. Ha cimun 3.7 nate cy ynopesnne ppekBeHLjcke KapaKTePHCTHKE 32 OCHOBHHM, ...

... DpekBeHIM]CKA KAPAKTEPHCTHKA j& PaBHA KOJHMKO H KOJ 3BYYHHKA ca MeMOpaHOM.
Kaxo ¢opmupajy audy3Ho 3ByUHO No/be, CMAbEHA je MHTEPaKlHja ca MPOCTOPHjOM, Kao U
moryhnoer akycruuke nosparne cnpere. ITopen ocranor, mamwa cy nzobnuuera, ycaen
Mamer noMepaja KaleMa Hero KOJ CTaHJapAHuX 3pydHuka. EdukacHoct je Ha HuBOY

Hoga crpana

4. 3BAK/bYYAK

AKYCTHUKH JIM38]H TpPOCTOPHja je, KOJNHKO KOMIUJIEKCHA W TMOHEKaJ] HeJ0BObHO
€r3akTHA HayKa, TOJHKO M KPEaTHBAH MPOLEC, Y KOM HHKEHEP HMa MPHBHICTH]Y 1a CTBOPH
HEIITO OMHMIUBHBO, KBANMTETHO, a uuje he mnomose ybuparu renepauuje. Mako je 6poj
Bapujabnn  Kkoje yuecTBYjy y npoiecy ¢opmipama 3BYYHOI MOba Yy MPOCTOpHjama
deckoHavaH,

XX
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Cmpaxurea Cmankosuh, Axyemuxa yauonuya

5. HTHAEKC [IOJMOBA

A
A—KxopuroBaHH HHBO 6, 46

ancopriunja 8, 13, 14, 19, 37, 39, 43, 45,
54

ancopbep 11, 13, 15, 19, 38, 44
Acoustilyzer 24, 31, 35, 46, 48, 58
b

byka 5, 7,9,12, 18,31, 45, 46

r

ryburak pasymsbnBoctu 12, 24, 25
i

neduuncanoct 29, 45, 51, 58

E

EASERA 29,41, 45, 48, 51, 58
edexar xknuzamwa 15

"

umnyacHu oazus 23, 27, 29, 45, 47, 50, 58
J

jacuoha 28, 29, 51, 58

K

KPHTHHHO pacTojame 25

xoeuumjent ancopnuuje 27, 37, 39, 40,
56

J

noratom 20, 21, 28, 32, 33
JlomGapaos edekar 10

M

MTF 26, 50

Mopnynaunje 22, 26, 27, 28, 50
H

NC, kpurepnjym Oyxe 6, 10
0

objexrusna pasymmusoct 20, 23, 28, 33,
45

n

INobyna 22, 27, 43, 55

[PBYU TaJacHU (GpoHT 8

P

RASTI 22, 24, 26, 28, 30, 50
Pednexrop 13, 17, 34, 40, 44

pesepbepaunja 22, 25, 28, 33, 37, 45, 50,
58

C

cy0jeKkTHBHA pasymibmBocT 6, 9, 20, 23,
28, 32,58

Cabun 12, 36, 38

STI 8,22, 24, 26, 50

STIPA 26, 28, 50
curnan-wym S/N 6, 7, 18, 24
D

¢nartep exo 17

m

Ipenep 22, 27
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