MIHICTEPCTBO OCBITH i HAYKH YKPATHH

HauionansHuii yHiBepcuTeT “3amopi3bka moJiTexHika”

METOJANYHI BKA3IBKH

110 1a00paTOPHOTO 3aHATTS « Bumiprosannus napamempis wymy i
00CNi0IHCEHHA 38YKOI30711010401 CRPOMOICHOCHIL AKYCIUYUHO20 eKPAHY»
3 MUCIUIUTIHY «be3mneka KUTTeqisuTbHOCTI (PaxiBIlsd 3 OCHOBAMH OXOPOHHU

Tpai» JUIs CTYICHTIB YCiX CIelialbHOCTEH Ta ycix GpopM HaBYaHHS

2020



MetoauuHi BKa3iBKM 10 JIADOpaTOPHOTO 3aHATTS «BuMiproBaHHS
mapaMeTpiB  IIyMy 1 JOCHIIKEHHS 3BYKOI30IIOIOYOI CIIPOMOXKHOCTI
aKyCTHYHOTO €KpaHy» 3 JUCIHHUILTIHY «be3neka KUTTEMisIbHOCTI (GaxiBls 3
OCHOBAaMHU OXOPOHH Mpali» Al CTYAEHTIB YCiX CIeUiallbHOCTeH Ta ycix
¢opm HaBuanHs / Y. A. C. Ilerpumes, B. 1. HImupko, C. M. XKypasenb —
3amopixoksa: Kad. OXOpPOHH Tpali 1 HAaBKOJUIIHROTO cepemoBmia, HY
“3anopi3pka momitexHika”, 2020. — 14 c.

Yxnanaui: A. C. I[lerpumes, a01., K.T.H.
B. I. IImupko, mow., K.T.H.
C. M. XypaBensb, CT. BUKI.

Penensent: O. B. Hecrepos, gou., K.T.H.
BiamosinansHuii 3a BUYCK: A. C. Ilerpuiues, fo1l., K.T.H.
3aTBEPAKEHO

Ha 3acifanHi kadeapu «OxopoHH mparii i
HABKOJIMIITHBOTO CEPEIOBHIIAY
ITporoxon Ne 07 Bix 22.01.2020 p.

PexomeH10BaHO 10 BUTaHHS
HMK ®akynbTeTy OyIiBHHUIITBA,
apXiTEeKTypH Ta AU3aiHy
ITpoTtoxon Ne 04 Bix 31.01.2020 p.



1. META 3AHATTA

[MornuOuTH 3HAHHS PO IIyM 1 HOTO BIUIMB Ha JIIOMHY.

O3HalOMHUTUCh 3 METOJIaMU aKyCTUYHHX BUMIpIOBaHb Ta HaOyTH
MPaKTUIHI HABUYIKH.

JlocmiguT BIUIMB aKyCTHYHOTO 3BYKOI30JIFOFOUOTO €KpaHy Ha
napaMeTpH IIymy.

2. 3ATAJIBHI TEOPETUYHI ITOJIOXKXEHHS
2.1 dizuuna npupoaa Wymy

3ByK 3 (i3UUHOI TOYKH 30py — 1€ 3MiHHA TMOBITPSHOTO THUCKY Haj
CTaTHYHUM piBHEM 3 OyIb-AKOI0 4acTOTOl Ta cuioio. Llllym — Oymb-skuit
HeOKaHUKM JUIs JIOAWHU 3BYK. BiH HEraTMBHO BILIMBAE€ HA OPraHi3M
JMIOOWHM, 3HWXKYE IMpame3laTHICTh, TaJbMy€ TIICHXOJOTIYHI BIATYKH 1
CIPUUAHATIMBICTG 10 CHUTHANIB Oe3neku. TakuMm YWHOM, B yMOBax
MiIBUIICHOTO PIBHS LIYMY, CTBOPIOIOTHCSI YMOBH IIOJI0 BHHUKHEHHS
HEIIACHOTO BHITQ/IKY.

3BYK YTBOPIOETBCS B TPYKHOMY CepeloBHIN (B TOBITpi, rasax,
piguHax, MeTagax Ta iH.) PO3MOBCIOMKEHHsSI 3BYKY BIiZIOyBaeThbcs 3a
PaxyHOK XBHIJIBOBOTO MPOIIECY, IO TEHEPYETHCS TiJIaMH, K1 KOJIMBAIOTHCS
(HanpukIaz BIOPYIOTB), @ KOJIMBAHHS MEPEAAl0ThC YaCTHHKAMU TIPYKHOTO
CepeNIoBHINA, SKI MICTAThCS B Oe3mocepenHiid OIM3BKOCTI A0 Keperna
KoJInBaHb. [Ipu B3aeMoil 3 iHIIMMHU YaCTUHKAMH CEpElIOBHIA KOJTUBAHHS
NepealoThCsl HAWOMIKYMM  CYCIZIHIM YacTUHKaM, SIKi 3MIlIYIOThCS,
NPUXO/SIYM B CTAH PUTMIYHOTO 3TYHIEHHS Ta po3pi/ukeHHs. B pesynbraTi
BUHHMKAIOTh 3BYKOBI XBWII, SIKi PO3MOBCIOJUKYIOTHCS Y CEPEIOBHII i
BUKJIMKAIOTh HOro mpyxHi nedopmanii. KonmuBaHnHs MaioTh eHeprito, i
TOMY 3BYKOBA XBUJISI TIEPEHOCHTH CHEPTiI0, ajle He IIEPEHOCHTh PEYOBUHY.

[TapameTpaMu, MmO XapakTepu3ylOTh 3BYK (I IIyM) — € 4YacToTa,
IHTCHCUBHICTh 3BYKY, 3BYKOBHI THCK, 3BYKOBa IIOTYXHICTb.

3BYKOBHH THCK Y HOBITpi — L€ 3MIHHMH THCK, II0 BHHHUKA€E
JOJAaTKOBO a0 artMmocdepHoro. Y a3zl CTUCHEHHS 3BYKOBHH THCK
MO3UTUBHHH, Y (Ba3i po3piPKeHHS] — HETaTUBHUIA. 3MiHA 3BYKOBOTO THCKY
HaJl Cepe/HIM CTATHCTUYHHM pIiBHEM CIPHHMAETHCS OpraHaMH CIyXY
JMIOAWHU (CIyXOBUMH aHajli3aTopaMHu) SK 3BYK. 3BykoBuil THCK (P)
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BuMiproeThes B HploToHax Ha kBagpaTHuii Metp (H/M?) a6o B ITackamsax
(1H/ M*=1 Tla).

Kinetnuna eHeprisi, Ky NEpEHOCHTh 3BYKOBA XBWJISI, BH3Ha4ae
inTeHCcUBHICTH (cuiy) 3ByKy (I), BT/Mm2,

I=P?%/p-c, (2.1)

Jie p — TYCTHHA CEPENOBHING, KI/M>,
C — MIBUJAKICTh MOIITUPEHHS 3ByKOBOI XBHIIi, M/C.

Byxo mronmuHM 3AaTHE CHpPUIMATH THCK 3BYKOBHX XBHJIb (TIpH
gactori 1000 I'm) Bim mopory wuyrtnocti (Po=2:10° H/M?) no mopory
BMHUKHEHHS 601508010 BimuyTTs (Ps=2-10% H/M?).

Jiana3oH IHTEHCHBHOCTEH 3BYKY, SKi 3[JaTHE CIPHIMATH BYXO
aronuHU ctanoBuTh Bif [o=10"2 Bt/mM? no Is=10 Bt/Mm?.

BiamoBigHo, miama3oHW 3MIiHM BEITWYMH 3BYKOBOTO THCKY Ta
IHTEHCHUBHOCTEH 3BYKYy, N0 SKAX NPHUCTOCOBAaHHWM CIyXOBHH armapar
moauHy, ctanoButh 107 pasis s P i 10 pasis as (I).

Opranu cinyxy JIOAWHYA HEMPOIOPILIHHO pearyrTh Ha abCONOTHI
3MiHH 3BYKOBOTO THCKY a0O0 iHTEHCHBHOCTI 3BYKy. BenwunHa BimdyTTiB
3MIHIOETHCS MTOBUIBHIIIE, HIXK BEIMUYUHA TOJpa3HuKa. lle 00yMOBIIOETHCS
TUM, M0 Mae Miclie edekT po3ciroBaHHsA. TOOTO BiA JKepena 3BYyKOBa
XBHJISL PO3IOBCIO/DKYETBCSI Y BCIX HampsIMKax. A JI0 JIFOJICBKOTO ByXa
JOXOJWTh JIMIIE 4YacTKa, IO PO3MOBCIOJDKYBAACS Yy BiAMOBITHOMY
HampsiMKy. PazoM 3 UM mepeunikojaMu Ha MUISXY PO3IOBCIOKEHHS
3BYKOBOI XBWJII € TIOBITpS TMEBHOI T'YCTHHHM Ta PI3HOMAaHITHI MeXaHi4yHi
HEPEIKOIH.

Takox Mae BIUIMB cnienn@idaa Oy0Ba JIIOJCHKOI BYITHOI PAKOBUHH.
Lleit BrutMB moJisirae y 3a0e3neveHHi MPOCTOPOBOTO CHPUHHSTTS JIFOIUHOIO
JpKepenia 3ByKy Ta HOro iHTEHCHMBHOCTI. B IbOMy acmekTi, BUXOISYH 3
npupoan OyJOBH JIFOJICKKOTO OPraHi3My, SBUINA 3HWKEHHS PIBHS 3BYKY Ta
HOro po3citoBaHHS Yy MPOCTOPI € KIOYOBUMH. Pazom 3 UM BYyIIHA
PaKoBHHA JIOJWHH, B CHIIYy CBO€i OyZ0BH, IIEpEHANIPABIISE 3BYKOBY XBHIIIO
Ta 3aXUILAE OPraHi3M JIIOJUHU Bl HAZIMIPHOTO 3BYKOBOTO THCKY.

3rigHo 3 eMmipu4YHUM 3akoHOM BebGepa-denxepa, SKIIO BeTMYUHA
noapasHuka I 3pocrae B reomeTpuuHiii mporpecii (to6to B 100, 1000, ...
pa3iB) TO BimYyTTS JrOOMHOK 1poro mnoxapasHuka (E) 3pocrae B
apudMeTHYHIN Tiporpecii, ToOTo nuie B 2, 3, ... pa3u.

3aNeKHICTh I[LOTO 3aKOHY HACTYITHA!



E=x Ig /I, (2.2)

ne E — BenmuurHa 3HaYCHHS BIIUYTTS;
I — BeTMuMHA IHTEHCUBHOCTI MTOAPA3HAKA,;
Ip — BemuuMHA TOPOTY BIAYYTTS,
K — koe(imieHT BiAMOBIAHOTO aHAJi3aTOPA JIFOIUHHU.

Came TOMy aMepHKaHCHKMH BUeHHWH bem  3amporoHyBaB
BUKOPUCTOBYBAaTH B aKyCTHIIl BiIHOCHI JorapuMiddi OAMHUII piBHI, SKi
oTpuMaiy Ha3By neruben (ab).

Becp nmianma3zoH CpUHATIMBHUX JIOAWHOIO PIBHIB iIHTEHCHBHOCTEH
3BYKY CTaHOBHTb:

L.=lg(Is/I0)=13 Ben=130 1B, (2.3)

e L. — MakcUMaNsHUH piBEHBb 00JIACTI YyTTS JIFOAUHHU.
PiBeHB 3BYKOBOTO TUCKY BU3HAYAIOTh 32 3aJICIKHICTIO:

L,= 20 Ig P/Po, 1B, (2.4)

ne L, — piBeHb 3ByKOBOTO THCKY;
P — niroue 3HaUEHHs 3ByKOBOTO THCKY, H/M?;
Po — mopir uyrtrocri (2:10° H/m?).

PiBeHb IHTEHCHBHOCTI 3BYKY:

Li=10Igl/lo, 15, (2.5)

ne Li— piBeHb iHTEHCUBHOCTI 3BYKY;
[ — nirode 3HAYEHHS IHTEHCUBHOCTI 3ByKy, B1/M?;
Io — nopir uytHocTi (107 Br/m?).

PiBeHp iHTEHCHBHOCTI (CHJIM) 3BYKY BHKOPHUCTOBYIOTh IIpH
NPOBEIEHHI aKyCTUYHHUX pPO3paxyHKiB. PiBeHb 3BYKOBOI'O  THCKY
BUKOPHUCTOBYIOTh IIPH BUMIPIOBaHHSIX 1 HOpMYBaHHI piBHIB LIyMy.

CnyxoBHil amapar JIOJMHM HEOJHAKOBO BiJ4yBa€ 3BYKH pi3HOI
yactoTd. HaifGibIn BindyTHI 47151 HBOTO 3BYKH CEpeNHiX 1 BACOKMX YacTOT
(800...4000 I'), Haiimente - Hu3bKUX YacToT (20...100 I'm). Tomy 3ByKH 3
OJTHAKOBHM pIBHEM 3BYKOBOI'O THCKY, aje 3 PI3HOI0 YacTOTOIO,
CIPUIMAIOTHLCS SIK TaKi, O MarTh Pi3HY TYy4YHICTh. B 3B'I3Ky 3 1tum, Juist
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OIIHKHU (i310JIOTIYHOTO CHPHUUAHATTS 3BYKIB 3 YpaxXyBaHHAM iX YacTOTH
BUKOPHCTOBYIOTH PiBEHb TYYHOCTI, KM BUMIPIOEThCA y GoHax (D). [pu
yactoTi 3ByKy 1000 ['m ommH meumben nopiBHIOE omgHOMY (OHY, a MpH
IHIIMX YacTOTaX BOHM BiJPI3HSIOTHCS 1 PIBEHb I'YYHOCTI BU3HAYAETHCS TI0
CITeITiaTbHUM HOMOTPaMaM.

Po3rmsiHyTi BHINE mHapaMeTpH XapakTepHU3yIOTh 3BYKOBE IOJE Y
MEBHOMY MpPOCTOpi, ajie He NAal0Th YSBIEHHS MPO caMe JHKEPENo LIyMy.
XapaKTepHUCTHKOIO JKepelia IyMy € HOTo 3ByKOBa IOTYXXHICTh — 3arajibHa
KUTBKICTh €HepTii, sIKy BHIIPOMIHIOE DKEpeNo IIyMy B HaBKOJWIIHIN
MPOCTIp 32 OJUHMIIO 4Yacy. PiBHI 3BYKOBOi MOTYXHOCTI BHU3HAYarOTHCSI
TaKUM e YUHOM, SIK 1 piBHI IHTCHCUBHOCTI (CWJIN) 3BYKY:

Lw=10 Ig (W/Wo), (2.6)

ne W -TieBHa 3BYKOBa MOTYXKHICTh JHKepena mrymy, BT;
WG . - moporosa 3ByKoBa HOTykHicTh, 107! Br.

VYBech miana3oH 4yTHUX 3BYKiB (16....20000 I'm) moxinenuii Ha 8
OKTaBHHUX CMYT 3 CEpEOHBOT€OMETPUUYHUMU YacToTamu 63, 125. 250, 500,
1000, 2000, 4000, 8000 I'm, ockimepkm OpraH CIyXy JIOAHHA J00pe
BilUyBa€ 3MiHy TOHa Ha OJHAKOBY BEIMYMHY NpH 30UIbIICHHI a00
3MEHIIIEHHI YaCTOTH 3BYKY Y JIBa pasu.

Biamosigno no knacudikamii mrymis (I'OCT 12.1.003-83 “Cucrema
cTtaHmaptoB  OezomacHoctd  Tpyda. Ilym. OOmue  TpeOoBaHUS
Oe3zomacHOCTH”) 3a XapaKTepoOM CICKTpa IIIyMH IOAUISIOTHCS Ha
MIMPOKOIIOJIOCHI, IIO MAaloTh OE3NMEepepBHUI CIEKTP MIUPHHOK OiNbIIe
OJTHI€1 OKTaBH, 1 TOHAJIBHI, CIIEKTPH SIKUX MAIOTh BiJIyTHI JUCKPETHI TOHU.

I'paanuno-gonyctumi pieHi (['/IP) BUpoOHMYMX IIYMiB BCTAaHOBJICHI
nepkasauM crangaprom ['OCT 12.1.003-83 CCBII «lllym. 3arambhi
Bumoru Oesnexkn» ta JCH 3.3.6-037-99 «JlepkaBHi caHiTapHi HOpMH
BUPOOHUYOr0 IIyMy, YIBTPa3ByKy Ta iH(pa3ByKy». Llumu cranmapramun
HOPMYIOTbCS TIOCTiHHI ITyMH Ha BUPOOHUYMX MICISIX Y PiBHSX .3BYKOBOTO
tiucky (Lp, db) B OKTaBHMX cMyrax 4acToT, a TaKOX piBHI 3BYKy Ta
ekBiBajieHTHI piBHI 3BYKy (dBA) 0e3 ypaxyBaHHs YacTOTHOTO CKIamy
mymy (momarox 1).

Ilpu  BumiproBanHi  piBHIB  3BykoBoro Ttucky (Lp, db)
BUKOPHUCTOBYIOTh IIYMOBHMIPIOBAJILHUNA TPaKT 3 BUMiproBaua mymy (I11-71
a0o BuMiproBay nrymy Ta Biopariii BIIIB-1).
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2.2 3axoau 3aXHCTY 3HH:KEHHSA BILIMBY LIYMY

3rimao 'OCT 12.1.029-80 «CCBT. CpenctBa U METOIBI 3alTUTHI OT
myma. Krmaccupukanus». 3axomu Ta 3aco0M 3aXHCTy BiJl HIyMy IO
BIHOIIIEHHIO JI0 00’ €KTIB, K1 3aXHUIIAI0Th, IOIIISIOTE Ha:

— 3ac00M KOJIEKTUBHOTO 3aXHUCTY;

— 3ac00M 1HIMBIAYaTBHOTO 3aXHUCTY.

[Tpu upoMy OCTaHHi 3aCTOCOBYIOTH JIMIIE TOJi, KOJM 3aXOJaMH Ta
3ac00aMHU KOJIEKTUBHOTO 3aXHCTy HE BJIA€ThCS 3HM3WUTH PiBEHb IIyMy Ha
POOOYMX MICISIX 10 JOIYCTUMHUX 3HAYEHb.

3aco0M KOJIEKTUBHOTO 3aXHCTy BIJIHOCHO J/Kepella BHHUKHEHHS
[IyMy TIOITISIOTH Ha:

- 3ac00M 3HIDKEHHS IITyMY B JKepeli HOT0 BHHUKHEHHS;

- 3ac00M, 10 3HIXKYIOTh IIYM Ha IIJISIXY HOTO PO3MOBCIOIKEHHSI.

B 3anexnocti Bif criocoOy peaizamii i 3aco0u MOXKYTb OyTH:

- AKyCTHYHI, T1€e:

1) 3aco0u 3BYKOI30JIALT (3BYKOI30IALIHHI OrOpoKEHHS Oy IiBeb i
NPUMIiIIEHb, 3BYKOi30JII0I0U1 KOXKYXH, KaOiHU, aKyCTHYH] €KpaHH);

2) 3aco0W 3BYKOIOIJIMHAHHS (3BYKOIOTJIMHAIOYI OOJHIFOBAHHS,
00’€MHI TITY4HI MOTINHAY] 3BYKY);

3) 3acobu BiOpoizosLii (BiOPOi30III0I0UI OMOPH, MPYKHI MPOKIIAIKH,
KOHCTPYKIIiIHI pO3pUBN);

4) 3acobu gemmndyBaHHS (B 3aJCKHOCTI BiJi XapaKTepPHCTHK
nemryBaHHS MOKYTh OyTH JiHIIHI 1 HENiHINHI, a B 3aJIE)KHOCTI BiJl BHIY
neMryBaHHS — €IEMEHTH 3 CYXHUM, B’SI3KUM a00 BHYTPIIIHIM TEPTSIM).

5) raymHuky myMy (B 3aJ€KHOCTI Bijl MPUHIUIY Jii abcopOiiiHi,
peaKTuBHi, KOMOIHOBaHI).

- ApXITeKTYpHO-IUIAaHOBI ~ METOJHM  BKJIIOYAIOTh  palliOHaJbHI
aKyCTHYHI pillIEHHs TUTaHyBaHb OyAiBellb, palioHAIBHE PO3MIMEHHS
TEXHOJIOTIYHOTO OOJIaTHAHHSA Ta POOOYHMX MICIh, palliOHATbHE aKyCTHYHE
TUTaHYBaHHS 30H 1 pEXHMY pyXy TPaHCIOPTHHX 3aco0iB, CTBOPEHHS
IITyMO3aXHUIIIEHUX 30H B MICIISIX 3HAXOKEHHS JTIOCH.

- OpranizauiiHo-TeXHIUYHI METOIH 3aXUCTY BiJ HIyMy IependayaroTh
3aCTOCYBaHHS MAJIONIYMHHX TEXHOJIOTIYHUX TIPOLECIiB 1  MalluH,
OCHAIICHHSI IITYMHOT'O 00JIaJIHaHHS 3aC00aMH IUCTAHIIIMHOTO YIPABIiHHS 1
KOHTPOJIIO, 3MiHY KOHCTPYKTHBHHX €JIEMEHTIB MAaIlWH, yJOCKOHAJCHHS
TEXHOJIOTiI peMOHTy 1 OOCIIyroByBaHHS MallMH, BHUKOPHCTaHHS
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pallioHaTbHAX PEXUMIB Tpari 1 BiAMOYMHKY pPOOITHUKIB Ha IIyMHHAX
BHPOOHHMIITBAX.

3aco0u IHAMBIAYaNnbHOTO 3aXUCTy BiJl IIyMy — NPOTUIIYMHI
HABYIIIHUKMU, SKI 3aKPUBAIOTh BYIIHY PAaKOBUHY 3 30BHi; MPOTHUIIYMOBI
BKJIQJIKH, SIKI MEPEKPUBAIOTH 30BHIMIHINA CIYXOBHH MPOXiJ; MPOTHUIIYMOBI
HIOJIOMH; TIPOTHIITYMOBI KOCTIOMH.

3. 3ABJAHHSA HA NIATIOTOBKY 10
JJABOPATOPHOTI'O BAHATTSA

B nporieci 1abopaToOpHOTo 3aHATTS CTYIEHTH TTOBUHHI:

- O3HAMOMUTHCS 3 YCTPOEM OOJIATHAHHS Ta TMPUHIMIIOM Jii
IIIyMOBHMIPIOBAJILHOTO TPAKTY.

- BUKOHATH BUMIPIOBAaHHS 3BYKO130JIF0I0Y0i CIPOMOXKHOCTI €KPaHiB.
[MopiBHITH OTpUMaHi MOKa3HUKHU PiBHIB 3ByKOBOT'O TUCKY 3 TPAHUYHO
JIOIYCTUMHMH HOPMaMH.

- 3pOOUTH BUCHOBKH Ta HAITUCATH 3BIiT.

4 KOHTPOJIbHI IIMTAHHA

1. Slkuii mapameTp BHUKOPHCTOBYETBHCS JJSl OILIHKK Jii 3BYyKY Ha
OpTaHu CIIyXY JIIOJIUHU?

2. 1o KOro METO/ly BITHOCSATH 3MEHIIICHHSI PIBHS IIYMY 332 PaXyHOK
BUKOPUCTAHHS IITYYHUX MOTJIMHAYIB [IyMY?

3. SIka ogMHUIISL BUMIPIOBAHHS PIBHS IHTCHCUBHOCTI (CHJIN) 3BYKY?

4. Bka3zaTu, 0 KOO METOAY BIJIHOCSTH 3aCTOCYBaHHS TJIYIIHHUKIB
HIyMY 3 PO3IIUPEHHSM Ta 3BY)KEHHSIM 3BYKOBHX KaHAiB?

5. J1o SIKOTO METOJy BiJJHOCSITh BUKOPUCTAHHS MaTePialliB 3 BEUKUM
KOoe(iIliEHTOM BiIOUTTS 3BYKY?

6. Slkuit mapaMeTp BUKOPUCTOBYETHCS JUISI XapaKTEPUCTHUKH JKEpeia

uymy?
7. BkazaTh, Ha BUKOPUCTaHHI SKOrO TPHHIUIY 3aCHOBaHE
3BYKOTIOTJTMHAHHS ?

8. Slka oguHUIIS PIBHA TYYHOCTI?

9. Slka ogMHUIIS BUMIPIOBaHHS 3BYKOBOTO THCKY?

10. SIknii mapaMeTp BUKOPHCTOBYIOTH IPH MPOBEACHHI aKyCTHYHUX
pO3paxyHKiB?
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11. flka omWHUII BUMIipIOBaHHS PiBHS 3BYKOBOTO THCKY?

12. Bxkazarm, skuid mapaMmeTrp Xapakrepmsye (hisiooriune
COPUIHATTS 3BYKIB JIFOAWHOIO 3 YPaxyBaHHsIM iX 4YaCTOTH?

13. lo SIKOTO METONy BiAHOCSATH BUKOPUCTAHHS MaTepiajliB 3 MaluM
KoediIi€EHTOM BiIONUTTS 3ByKOBUX KOJMBAHb?

14. Sxwnii mpunag BUKOPUCTOBYIOTH y il mabopaTopHiit poOoTi ams
BUMIpIOBaHHS PiBHIB mIyMy?

15. Jlo siKkOTO METOAY BiIHOCATH 3aCTOCYBAaHHS TIIYIIHUKIB IIyMY 3
HOTJIMHAIOYUM HOKPUTTAM?

5. 0lIMC NPUJIAAIB

3 MeTOI JOCHTIKEHHS MapaMeTpiB HIyMy 1 3BYKOI30JIIOI0YOI
CIIPOMOKHOCTI ~ OTOPO/KeHb  (BIIOWBHUX  €KpaHiB)  3aCTOCOBYETHCA
IIyMOBUMIpIOBaNIbHUHN TPakT (puc. 5.1).

1 — reHeparop 1IymiB; 2 — NrymMoBa Kamepa; 3 — Ipkepelio mymy; 4 — ekpaH
(meperoponka); 5 — MikpodoH; 6 — BUMipIoBay IIyMy
Pucynok 5.1 — Cxema IryMOBHMIipIOBaJIbHOTO TPAKTY

[IymoBa kaMepa iMiTye JiBa PUMIIIEHHS, SKi PO3JIIJICHI eKpaHOM Ha
IBl YaCTMHM: «UIyMHE NPHUMILICHHA», B SIKOMY BCTaHOBIJIEHO JDKEPEJIO
HIyMy 1 «THXE MPHMIIICHHS», B SIKOMY BCTaHOBJICHHH MIKpOGOH
IyMOBUMIPIOBaYa.
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BokoBi criHkn mrymMoBOi Kamepw 3poOiieHI HemapajlelbHUMH s
3a0e3MeyeHdsl MaKkCUMAJIFHOTO CTYHeHs Au(y3HOCTI 3BYKOBOTO TONS B
Kamepi.

PisHnus cepenHix 3Ha4YCHb PiBHIB IIYMYy B CYMDKHUX NMPUMIiLICHHSIX
(BumiproBaHHs Tpeba poOUTH HE MEHIIL, 5K y IT'SITH TOYKax) Ma€ pakTHIHUI
piBEeHb 3BYKOI30JIF0I0U0I CIIPOMOXKHOCTI Matepiany ekpana D , nBA:

D =B, - B,, 1bA; (5.1)
ne: B, — piBens mrymy 0e3 expana (BITHOCHO BUCOKHH piBeHb), 1BA;
B, — piBens 1rymy 3a expaHoM (BiJHOCHO HU3bKHIA PiBeHb), IBA.

Y uiii pobOTi BUKOPHUCTOBYIOTH BuMiproBau mymy II-71, sxwii
JIO3BOJISIE BUMIPIOBATH PiBHI IYMiB sIK B TIBA 0e3 ypaXyBaHHS 4YacTOTH Ta
PiBHIB 3BYKOBOTO THCKY, TaK i B b BiJHOCHO HYJIBOBOTO 3BYKOBOTO THUCKY
2:10° Ila 3 ypaxyBaHHAM 9acToTH mrymy. Jlianason BuMiproBans Bix 30 10
140 geuunben.

Mpuanun  gii  mymMoBUMIpIOBaya  Mmoiisirae B [EPETBOPEHI
aKyCTHYHOTO CUTHAJY, SIKUH CIIPUIMAETHCS MIKPO(GOHOM, B EINEKTPUIHHUH,
Mo TMcias TWACWICHHS 1 KOpPEeKHii TOHAaeThCs Ha  CTPUIOYHUH
BUMIPIOBaJIbHHI IPUCTPIMH, IIKaJIa IKOTO rpaylioBaHa B aeIuoeax.

[ymoBuMipioBauY Ma€ aBa OLIHOYHUX (iIbTPA 3 YACTOTHUMH
xapaktepuctukamMu A 1 C, ski 3a0e3nedyloTb YacCTOTHHH Jiana3oH
BuMiproBanb Bix 31,5 mo 8000 ['m. ®DiabTp A BUKOPUCTOBYIOTH IPHU
BUMIpIOBaHHI piBHIB IIyMy 0€3 ypaxyBaHHs YacTOTHHUX XapaKTEPHCTHUK
mymy B ABA, a ¢inetp C — 3 ypaXyBaHHSIM YacCTOTHUX XapaKTEPUCTUK
mymy B ab.

[Mpunang mae Ttakox JBi 4yacoBi xapakrtepuctuku — F i S,
Xapakrepuctuka F — «lIIBHAK0» BUKOPHCTOBYETHCS MPHU BHMIipPIOBaHHI
KOPOTKOYaCHHUX 3BYKOBHUX IMITYJbCiB, a Xapakrepuctuka S — «IloBlibHO»
— TIpU BUMIPIOBaHHI MMOCTIHHUX IIYMiB.

Y  npumagi  mepembaueHo  THI3AO  JUIS  IIAKITFOUCHHS
enekTponuHamivHOTO Mikpodona MJ[ — 68 wudepes xkabenp abo
Oe3mocepeHbO Ha KOPIYC IIYMOBHMIpIOBaya.

Ha mnepenniii manem mymoBuMiproBaua (puc. 5.2) po3minieHui
CTPUIOYHUH MMOKaKYMK PiBHIB IIYMY 1 Ba PSANM KHOIIOYHHX MEPEMHUKAUIB.

Bepxuiii psg (10 kHOmok) 3a0e3meuye TIEpEeMUKaHHS MEXi
BumMiptoBanHs BiJ 30 go 140 nenmben, a HUXKHIN (8 KHOIIOK) — KepyBaHHS
poboTor0 mpHUIamy.
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1 — nepeMuKkau piBHIB IIyMy; 2 — 3MiHa MEXIi Uy TJIMBOCTI; 3 — mepeMuKaq
YaCOBUX XapaKTEPHUCTHK; 4 — oliHOYHUH (HinbTp «Cx»; 5 — oliHOYHUHE QIIBTP «A»;
6 - KOHTPOJIb HATIPYTH TIEPETBOPIOBAYA; 7 — KOHTPOJIb HANIPYTH JKUBIICHHS; 8 —
KaJgiOpoBka; 9 — BMuKady xuBieHHs; 10 — inaukarop; 11 — CTpiTOYHMIA TOKAKYIHUK;
12 — mikpodon

Pucynok 5.2 — Cxema nmaneni mrymoBuMiproBada [11-71

6. BKA3IBKMU 3 TEXHIKU BE3IIEKHA

1. Jlo BuKOHaHHS 1a0OPAaTOPHOTO 3aHSATTS JOMYCKAIOTHCS CTYICHTH,
SK1 TIPOCITyXaJli TIEPBUHHUI 1HCTPYKTaX 3 TEXHIKH OE3MEeKH Ta MOKEKHOT
Oe3neku pu poOoTi y AaHiit Jaboparopii.

2.He  moumHaTH  BUKOHAHHS  MNpPaKTHYHHX  [HUTaHb, HE
03HAHOMMBIIINCH 3 IOPSIKOM iX BUKOHAHHSI.

3. He Brirouatn Oe3 03BOJY BUKJIAJava MpHIaad Ta oOJNagHaHHS,
SIKi HE MAIOTh BiJJTHOIICHHS /10 BUKOHAHHS POOOTH, SIKa BUKOHYETHCSL.

4. PoboTy 1O BUMIPIOBaHHIO MapaMeTpiB MIYMy 1 JOCHIIKEHHIO
3BYKOI30JIFOI0U0i CIIPOMOXKHOCTI aKyCTHYHOTO €KpaHy BHKOHYBATH TIiJl
Oe3nocepeIHIM KEPIBHUIITBOM BHKJIa1aya.

7. HIOPAJAOK BUKOHAHHSA 3AHATTA

1. BigkpuT KpuIKy nrymMoBoi kamepu (puc.3.1) yrneBHHTHCH, IO
MikpodoH (5) BcraHoBiieHHH y Kamepy (2), ekpaH (meperoponka) (4)
BIJICYTHIH{, 3aKPUTH KPHUILKY.



12

2. Hatucaytn  xHomky 4  (omimownmid  ¢imetp  C)
rymMoBuMiproBada.(puc. 5.2)

3. Kuonka 3 (F/S) mae Oyt B HAaTHMCHYTOMY CTaHi — 4acoBa
xapaktepuctuka C — «lloBiabHOY.

4. Jlxepenom myMy € T€HEpaTop 3BYKY 3 Aiama3oHOM 4acToT Bif 0
o 10000 I'r. Ha mkaii reHepaTopa BCTAHOBUTH 3HaYeHHS 63 .

5. BukopucTOBYIOUM BEpXHiH psI KHOMOK B IIyMOBHMipIOBadi
(puc. 5.2), 3HaiiTm Taky KOMOIHAIII0O HATHCHYTHX KHOIIOK, TpPH SKIi
CTpiJIKa TOKa3HWKa MAaKCHMAJIBHO BiIXWIIAETHCS Y TMPAaBUil CEKTOP IIKAIH.
3HavyeHHS piBHSA WIYMYy CKJIafaeThCsi 3 anreOpaiduHoi CyMu 3Ha4YCHb
HATHCHYTHX KHOTIOK i CTPLJIOYHOT'O TIOKA3HHUKA.

6. Onepxanuii piBeHb IyMy Li, 110 BiAMOBia€ 3HAYEHHIO 3BYKY
npu 4vactoti 63 I'm, 3ammcaru B Taba. 7.1, mCJIA YOTO MPHUCTYIHTH [0
BUMIpIOBaHHS 3HAYCHB IIIyMY [IPH YaCTOTaX 3a3HAUCHHUX B JaHil TaOJIUII.

7. IloBTOPUTH BHMipIOBAaHHS BCTAHOBHBIIH B IIyMOBY KamMepy €KpaH
3 3BYKOITOTIIMHAIOYNMH 200 3BYKO130TFOI0YMMHE (DYHKITISIMHU.

8. [Ticns 3akiHUEHHS] BUMIpIOBaHb BUMKHYTH yCi TIPHIA M.

Tabmurs 7.1 — Pesynpratu BUMIpIOBaHHS 3BYKO130TFOI0YOT
CIPOMOJKHOCTI €KpaHiB

Bun BuMiproBaHHs - .
A P PiBHi 3ByKO1305151111{

Honycrumi piBHI
bes ekpany 3 ekpaHOM eKpany 3BYKOBOI'O TUCKY

L¢, nb

L1, nb L2, nb Dy, nb

2 3 4 5

@|"| Okrasy, '

125

250

500

1000

2000

4000

8000

9. BukopuctoBytoun fani Tabn. 7.1 BU3HAYUTH PiBHI 3BYKOi30JISIIii
eKpaHy, 3p00MTH BUCHOBOK, 1110 JI0 HOTO €(peKTHUBHOCTI.

10. Hakpecnutu rpadiku 3aJeKHOCTI PiBHS 3BYKOBOTO THCKY BiJ
gactotrn (puc. 7.1) nmus TpbhOX BHUMAIKIB: 0€3 eKpaHy, 3 €KpaHOM Ta
rpadikoM TI'paHUYHOTO PIBHS 3BYKOBOTO THCKY B 3aJI@KHOCTI BiJ| THITY
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pobouoro wmicus BiamoBigHOo 0 ['OCT 12.1.003-83 «lllym. 3aramsHi
BUMOT'H O€3IEKM».

11. 3pobuti BHCHOBKHM 10 J1abOpaTOpHOi poOOTH, MIOAO €PEKTUBHOCTI
3aXMCHOTO €KpaHa Ta MOXKJIHMBOCTI MPAaLIOBAaTH B TAKMX YMOBaX Ha pi3HUX

pOOOUIHNX MiCIISIX.
L;
dB A

+ + + + + + + + -
63 125 250 500 1000 2000 4000 8000 I'm

Pucynox 7.1 — I'padiku 3anexHOCTI piBHS 3ByKOBOT'O TUCKY BiJl 4aCTOTH
3BYKIB

8. 3MICT 3BITY

VY 3BiTIi MaroTh OyTH BimoOpa)keHi Taki THWTaHHS: MeTa POOOTH,
JOCIIINTH BIUIMB aKyCTUYHOTO 3BYKOI30JIFOIOUOTO €KpaHy Ha IapameTpu
IIyMY, BUCHOBKH.

9. PEKOMEH/IOBAHA JIITEPATYPA

1. XKunenpkuii B.I[. OcnoBu oxoponu mpari / B.L. Kuneupkuii,
B.C. [Dxwurupeii, O.B. MenbHUKOB. — BHI, 2-€, cTepeoTHrnHe, - JIbBIB:
Adwuna, 2000, - 348 c.

2.TOCT 12.1.003-83 «Illym. 3aranpHi BUMOTH O€3MEKH»

3. ACTY 2325-93 «lllym. Tepminu Ta BUBHAUCHHSD»

4. ICH 3.3.6-037-99 «/lepxaBHi caHiTapHi HOPMH BHPOOHHUYOTO
IyMy, yIBTPa3BYKY Ta iH(Ppa3ByKy»
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Jopatok A

JormycTtrMi piBHI 3ByKOBOTO THCKY 1 3BYKY Ha THOCTIHHUX POOOYHX MICIISIX
('OCT 12.1.003-83 «Illym. 3aranbpHi BUMOTH O€3MEKI»)

PiBHi 3ByKY 1
CKBIBAJICHTHI

PpiBHI 3BYKY,
63 | 125 | 250 | 500 |1000|2000 4000 | 8000 nba

PiBHi 3ByKkOBOTO THCKY, 1B, B OKTaBHUX HOJIOCAX
Po6Goui micis 3 CepeIHbO FEOMETPUYHUMHU 4acTOTaMu, ['1

Ipumimenss
KOHCTPYKTOPCBKOTO OI0pO,
MPOTPaMICTiB
OOYMCIIOBAIBHUX MalllH,
npuiiomy XBOpHUX B
MEJIITyHKTaxX

71 | 61 | 54 | 49 | 45 | 42 | 40 | 38 50

IIpuminieHHs: ynpaBiiHHSA,

po6oui KiMHATH 79 | 70 | 68 | 58 | 55 | 52 | 50 | 49 60

Kabinu crioctepexeHs i
UCTaHIIHOTO
KepyBaHHA: 6€3 MOBHOTO
3B’A3KY 11O TeNeOHY 3
MOBHHUM 3B’ I3KOM T10
Teneony

84 | 87 | 8 |78 | 75 | 73 | 71 | 70 80
83 | 74 | 68 | 63 | 60 | 57 | 55 | 54 65

Tpumimienss 1 AUTBHAIL
TOYHOTO cknananus, | 83 | 74 | 68 | 63 | 60 | 57 | 55 | 54 65
MaIIMHOMHCHI OI0po

IIpumimenns nmaboparopiit
UL eKCHePUMEHTAJIBHUX
pobit, s mymanx | 94 | 87 | 82 | 78 | 75 | 73 | 71 | 70 80
arperaris,

00YHCITIOBATLHAX MAIINH

Tocriitai poboui wmicmi i
poboui 30HH y
BUPOOHHYHX 99 | 92 | 86 | 83 |8 | 78 | 76 | 74 80
TIPUMIIIEHHAX i Ha
TepuTopii minpuemMcTBa




