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BCTYII

[IIyM € oqHUM 3 MPOBIAHUX LIKIJIMBUX (PAKTOPIB BUPOOHUUYOTO CEpeOBUIIA,
KWW BUKJIMKAE TTPodeciiiHy HEMpOCEHCOPHY MPUTITYXYBATICTh Y MPAIliBHUKIB PI3HUX
npodeciiiHux rpyn. Y cTpykTypi npodeciiHuX 3aXBOPIOBaHb B YKpaiHl XBOpoOU
CIIyXy 3aiiMaroTh TpeTe Micie — 14,9 % BiJ 3arajibHO1 KIJIBKOCTI J1arHO31B.

HanmipHuit irym 3HWKY€E TPOTYKTUBHICTD Ta SKICTh Tpalll: 30UIbIIEHHS IIIyMY
BiJl HOpMH Ha 25 nb 3HWXKYye MPOAYKTUBHICTH mpaui Ha 20-25 %, npu3BOIUTH 10
30upIIeHHsT Opaky Ha 12,5 %. Kpim Toro, miym € omnocepelkoBaHOI MPUYHMHOIO
BUPOOHUYOTO TPABMATHU3MY.

boporbba 3 HIyMOM € CKJIAQJHOKO TEXHIYHOK 1 TIT€HIYHOK MpOoOIEeMOI0
Oe3IeKH Tpalll Ta Ma€ BaXXJIMBE COIlaJbHO-€KOHOMIYHE 3HAYCHHS.

Mema pobomu — 03HAHOMIIEHHSI 3 OCHOBHHUMH MOHSTTSAMU NPO BUPOOHUYUI
IIyM, HOPMYBaHHSIM Ta METOJaMH OOpOTHOM 3 HUM, HaOYTTAM MPAKTUUHUX HABUYOK
BUMIPIOBaHHA IIyMy (y TOMY 4YHCHi, BIJl KUIBKOX JDKEeped), pPO3paxyHKy Ta
eKCIIEPUMEHTAIBHOTO JTOCII/DKEHHS 3BYKOI30JIIOIOUMX BIACTHBOCTEH 3aXMCHUX
KOHCTPYKIIIH.

1. 3ATAJIBHI ITOJIO’KEHHSA

IHlym — KOJWBaHHA YAaCTMHOK HABKOJIUIIHBOTO  CEPEAOBHUINA, IO
CIPUMMAETHCS OpraHaMu CIIyXy JIOAWHM sIK HeOaxaHi curHamm. lllym € mgyxe

NOLIMPEHUM IIKITMBUM BUPOOHMYUM (pakTopoM. HacTOTHUIT Jiama3oH 3BYKOBHUX



XBHWJIb, 110 CHpUIMAE JIOJAMHA 32 JONOMOTOI0 OPraHiB CIyXy, AyXe IIHPOKUi (y
outemocTi mroaeit Bim 20 mo 20000 I'm), Tomy mo6 MaTh MOMXKJIHMBICTH peaIbHO
OLIIHUTH YYTJUBICThH JIIOJMHU JIO Jii aKyCTUYHOI €Heprii Ha pi3HHX 4YacTOTax, BECh
Jiarmas3oH 3BYKiB, 10 Yy€ JIOANHA, pO30UTO HA JAEB’ATh OKTABHUX CMYT.

OKkmaena cmyza — 11e CMyTa 4acToT, y AKii BepXHs IpaHUYHA YacTOTa B 2 pasu
Olnbla 32 HUKHIO TPAHUYHY YacTOTy. B KOXHIN 3 HUX BiIOyBa€ThCs MOABOEHHS

yacrotu: f, = 2f;, me f1 1 f, — kpaitni B okTaBi yacTtorn. OKTaBH IMO3HAYAIOTHCS
CepeIHbOreOMETPHYHNMH 3HAUCHHIMU KpaiiHix yactor: f =./f, - f .

['irieHiuyHy OIIHKY 1 HOPMYBaHHS IMOCTIHHOTO IIyMy BHUKOHYIOTH 3a PIBHEM
CEpeIHbOKBAAPATUYHOTO 3BYKOBOro TUCKy L (nb) B okTaBHMX cMyrax 4acTtoT i3
cepenHbporeoMeTpudHUMHE dactoTamu 31,5; 63; 125; 250; 500; 1000; 2000; 4000;
8000 I'tx (Tabm. 1).

Takuiéi MeTon HOPMYBaHHS HAa3WBAETHCS «HOPMYBAHHA 34  2PAHUYHUM

CNEKMPOM UWYMY».

Tabmuus 1 — JlomycTumi piBHI 3BYKOBOTO THCKY Y OKTaBHUX CMYrax 4acTor,

€KBIBJICHTHI PiBHI 3ByKY Ha poOouux 3a Micisax 3a JICH 3.3.6.37-99 (Butsr)

Bunu tpyno- PiBHI1 3ByKOBOI0 THCKY B b B OKTaBHUX CMYTaXx 13 CEpeIHbO- PiBHi
BO1 1ISJILHOCTI, F€OMETPUYHUMU YacTOTaMu, 't IyMy Ta
poboue miciie €KBi-
31,5 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 Baﬂ_eHT_Hi
piBHI
arymy,
nbA
1 2 3 4 ) 6 7 8 9 10 11
[TinmpuemcTBa, ycTaHOBH, OpraHi3amii
1. TBopua
ISUTBHICTD,
KOHCTPYIOBaH-

HSl, TIPOCKTY-
BaHHS, BUKJIA-
JTaHHS 1 HAB-
YaHHS, JIKap-
CbKa IisiIb-
HICTB Ta iH. 86 71 61 54 49 45 42 40 38 50




[Tponosxenns Tadm. 1

1

2

3

10

11

2. BucokokBa-
miikoBaHa
poborta, 1o
BHMaArae 30ce-
PEIKCHHS,
aJIMiHICTpaTUB
HO-KepiBHA
JISUTBHICTD,
BUMIpIOBAJIbHI
Ta aHAJIITHYHI
pobotu y
naboparopii

93

79

70

63

58

55

52

50

49

60

5. BukoHaHHs
BCIX BU/IB
po0iT (3a
BHKJIFOYEHHIM
nm.1-4) y Bu-
pOOHHUYHMX
MIPUMIIICHHSX
1 Ha TepHUTOPii
T AIPUEMCTBA

107

95

87

82

78

75

73

71

69

80

Tpaxropu

, CLIIbCBK

OrOCIIOJIAPChKi, METIOPaTHUBHI, IUIAIXOBO-0y/11BENIbHI,
TPAHCHOPTHI Ta 1HIII aHAJIOT1YHI BUAN MAIllUH, aBTOT]

PAHCIIOPT

3eMJIEpHUIiHI,

16. PoGoui
MiCIIsl BOAITB
Ta 00CIIyTOBY-
F0UOT0 TEePCOo-
HaJTy TPaKToO-
piB, CIIIBCHKO-
TOCTIOJIAPYHX,
MeJiopaTuB-
HUX, IISIXOBO-
OyaiBeNbHUX,
3eMJICPUIHHUX,
TPaHCTIOPTHUX
Ta 1HIIUX
aHAJIOTTYHUX
MaIlyH, BOJIiB
BaHTKHUX
MaIliH

107

95

87

82

78

75

73

71

69

80




[Tponosxenns Tadm. 1

17. PoOoui
MicCIIs BOIIiB
aBTOOYCIB 99 91 83 77 73 70 68 66 64 75

18. Po6oui
MicI BOiiB

JIETKOBUX
aBTOMOOLITIB 96 83 74 68 63 60 57 55 54 65

[TapameTpu MOCTIHHOrO IIyMYy Ha POOOYUX MICLSIX, 110 HOPMYIOTHCS, €
pPIBHAMHM 3BYKOBHX THCKIB B OKTaBHUX CMYyrax 3 CEpeIHbOIr€OMETPUYHUMU

gactoramu 31,5; 63; 125; 500; 1000; 2000;4000; 8000 I'lt B gemmoOenax, sKi

BU3HAYAIOTHCSA 32 (OPMYJIIOIO:

L=20IgP /Py 1)

ne P — cepeaHbOKBaJpaTHUYHE 3HAYEHHSI 3BYKOBOI'O THUCKY Y KOXHIM
okTaBHIN cmy3i, [1a; Py — BUXiJHE 3HAYEHHSI 3BYKOBOT'O THUCKY Y TOBITpI, IO
nopisHioe 2:10° I1a.

[Ipu oOpi€HTOBHIM TITi€HIYHIA OLIHII TapaMeTpiB  MOCTIHHOTO
HIMPOKOCMY’KHOI'O LIYMYy Ha poOOYMX MICUSX, 110 HOPMYIOTHCS, TO3BOJIIETHCS
3aCTOCOBYBaTH piBEHb IIymMy B JIBA, BUMIpSHUNA MO MIKall «A» YacoBoOi

XapaKTEePUCTUKHU «IOBLILHO» IITyMOMIipa Ta BUSHAUCHUM 32 POPMYIIOIO:

La=20 Ig Pa /P (2)

ne: Pa — edexTuBHE 3HAUYEHHSI 3BYKOBOTO THCKY 3 YpaxyBaHHSIM
KOopekiii «A» mrymomipa, [1a.

Ha 3HayeHHs cepelHbOKBAJAPATUYHOTO 3BYKOBOTO THCKY 3 JOCTATHIM
CTYIIEHEM TOYHOCTI pearyroTb MIKpo(hOHH, KI BUKOPUCTOBYIOTHCS SIK UYTJIMBI

€JIEMEHTH IIIyMOMIpIB.



®opmyna (1) Bupaxkae OCHOBHMMA MCUXO(DI3UIHUI 3aKOH, 33 SKUM 3MiHA
IHTEHCHUBHOCTI BITYYTTS JIFOAWHHU TIOB’S3aHA JIOTAPU(PMIYHOIO 3aJCKHICTIO 3
BIJIHOCHOIO 3MIHOIO €Heprii mojapa3Huka (3akoH BeGepa-dexnepa). Y 1mpomy
BUMAIKY €HEprisl MOApa3HUKa — 3BYKOBUX XBWJIb — BUPAXKAETHCS, SIK BIAOMO 3
Gb13uKM, yepe3 KBaJpaT 3BYKOBOTO THCKY. 3a BHUXIJHE 3HAYEHHS 3BYKOBOIO
TUCKY Y TMOBITPI MPUHHATO 3HA4YCHHSI Py 3BYKOBOI'O THCKY Ha MOPO31 YYTHOCTI
npu f = 1000 I'm, Big sKOro ¥ BIAPAXOBYETHCS 3a JOIMOMOTOI0 MikpodoHa
BIJIHOCHI 3HAYEHHS €HEPrii MIyMmy, SIKHA BUMIPIOETHCS (OLIIHIOETHCS), TOOTO
JAETHCS OLIHKA BIAYYTTS JAHOTO IIyMY JIIOJIMHOIO BITHOCHO BIYYTTS 3BYKY Ha
nopo3i uytHocti nipu f = 1000 I'm.

BumiptoBanHs piBHIB 3BYKOBOTO THUCKY BHUKOHYIOTH IIYMOMIPOM 3
HAa0OpOM OKTaBHHUX (PUIBTPIB, KOKEH 3 AKUX IPOIYCKAE EHEPril0 KOJUBAHb

TUIBKH y CBOIM cMy3i yacTot (puc. 1, 2).

Pucynok 1 — Illymomip RFT 00014
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Pucynok 2 — JlunipoBa nanens mrymomipa RFT 00014:
1 — mikpodon Ha kabedni; 2 — mepeMHuKayd peXXUMiB poOOTH; 3 — MepeMUKad YyTINBOCTI
npunany; 4— KHONKa BKJIFOUCHHS NMPHUJIaLy; 5 — KHOIKA KOHTPOJIIO JKepena KUBJICHHS; 6 —

KHOIIKa CKUAAHHA IOKa3aHb IIPpUJIAny, 7 — KHOIIKA BKJIIOUCHHS I[eMH(I)ip}/'BaHHSI npuiany

Oninky mymy Oe3 ypaxyBaHHS YacTOTHOI CTPYKTYpH THPOBOJATH 3a
HIKAJIO «A» IIyMOMipa, 3a SIKOK0 BU3HAYAETHCSI €KBIBAJICHTHUIN PIBEHb 3BYKY B
nenubenax (1bA). Exepris, o cipuiiMaeTbest ¥ IEPETBOPIOETHCS MIKPOPOHOM,
yepe3 MIACWIIOBAY IOJAETHCS MOPSIMO Ha  BUMIPIOBAIBHUN  NpUIIa]
(MimiaMniepMeTp) 6€3 po3MoIITy Ha OKTaBHI CMYTH (JIUB. KOJIOHKY 11 Tabsm. 1).

Takuit MeTos, HOPMYBaHHS HAa3HBA€TbCA «HOPMYBAHHS PIBHS 3BYKY B
IbA».

3Haouu  piBHI 3BYKY, UI0 YTBOPIOIOTHCS OKPEMUMH JIKEpeIaMu

(omuHHIIIMHA BUPOOHUYOTO 00mamHaHHs) (Pa1, Pa2 1 T.11.):

Lai = 10 |g P2A1/ PZO; Lao = 10 |g P2A2/ on iT.I[.,

MOJXHA BU3HAYUTH:

P21/ P= 1001 P2y, p2= 100 gy



Toni mpu po3MilieHHI B MPHUMIIMIEHHI BHPOOHUYOTO OONagHAHHS 3
BIJOMHMH IIYMOBUMH XapaKTEPUCTUKaMHU MOXKHA PO3PAXYHKOBO 3a3/ajerihb
BU3HAUNWTHU OYIKYBaHUM CyMapHHN pIBEHb 3BYKY BIJI KUIBKOX JDKEpen 3a

dbopmyIIoIO:

Lay =101g (P2A1/ P2o+ P2a2 / P% + ..)=101Ig (].OO’M‘A1 + 1001k A2 4 ..) (3)

®dopmyna (3) BHUKOPHUCTOBYETHCS TNPHU BHUKOHAHHI 3aédanHa 1 naHoi
1abopaTopHOi pOOOTH.

OpnuM 13 croco0iB 0OPOTHOM 3 IIYMOM € 3BYKOI130JISII 32 JOTIOMOTOO
OropoX — CTIHOK (KaOlHM YINpaBIiHHA TPAHCIOPTHUX 3aco0IB, «THUXI»
MPUMIIIICHHS).

VY mupokomy aianazoHi 4acTOT JI€ 3aKOH MacH, 3a SIKUM 3BYKO130JIF0OI04a

3IaTHICTh OJHOIIIAPOBOI MJIOCKOI CTIHKHU (TIJIUTH) JOPIBHIOE:

Rer = 20 Ig (M., - f) — 47,5, (4)

e Mgy — Maca OJUHMIN TJIONIMHU CTIHKU (ITOBEpXHEBA T'yCTHHA), KI/M?;
f — cepetHbOrEOMETpPUYHA YACTOTA OKTABHUX CMYT, [ 11

®opmyna (4) BUKOPUCTOBYIOTHCS JIJIsl BAKOHAHHS 3A60AHHS 2.
Jlopinka. Jns crinkm 3i crami npu he=1wmM, My =7,8 kr/M% mnpuiiHaT

f =500 I'm.

2. IABOPATOPHE OBJIA/IHAHHSA

JlocipkeHHsT IIyMy TPOBOJUTHCS B 3ariyllieHId Kamepl, BHYTPIIIHA
MOBEPXHS SKOi BKPHUTA TOPUCTHM 3BYKOTOTJIMHAJIBHUM MaTepiajoM s
ycyBaHHSI eexTy BIZOWTTS (TOCWIIEHHS) 3BYKY BcepeauHi kamepu. Kamepa

pO3JIJIEHA Ha JB1 YaCTUHU MEPErOPOKOI0 (CTIHKOIO), 3BYKO130JII0F04a 3/]aTHICTh



SKOi BHM3HAYA€ThCSA T Yac JOCHIDKEHHS. MOXYTh yCTaHOBJIIOBATHUCS
MIEPETOPOIKH 3 PI3HUX MaTepiaiB.

Bcepenuni kamepu 3 oaHOro OOKYy BIJ IEPEropoAKd BCTaHOBJIEHI
JpKepena Imymy. Y 30BHIIIHIM CTIHIII KaMepu € JBa OTBOpHU, uepe3 fKi 3a
JIOTIOMOTOI0  MIKpo()OHa BHUMIPIOEThCS PpIBEHb IIyMy IO 00uaABa OOKHU

BHYTPIIIHBOI IEPETOPOJIKH.

Pucynok 3 — Cxema 1abopaTopHOi yCTAaHOBKHU:
1 — mrymoBa kamepa; 2 — 130JII0r09a IEPEeropoika; 3 — JHKepena nrymy; 4 — OTBOpH IS

MiKpo(oHY; 5 — MIKpOdOH; 6 — IIyMOMip

3. HOPAAOK ITPOBEJEHHSA POBOTU

3aeoannsn 1. JlocmiauTu 10AaBaHHS IIYMY BiJl KIJTBKOX JIXKEPE.

JlocniKeHHSI peKOMEHIYEThHCS IPOBOAUTH B HACTYITHIN TOCIITOBHOCTI.

1. O3naifoMuTHCh 3  YJAIUTYBaHHSAM  J1aOpaTOpPHOI  YCTaHOBKH,
nmpaBuIamMu O0€3MEKH Ta IHCTPYKITIEIO 3 POOOTH 13 IITyMOMIPOM.

2. [lepeBipuTtu poOOTY JHKEPEI IIyMY.

10



3. 3arotyBatu (popmy 3BiTy 3 BUKOHAHHS 3aBJAaHHS, 3a3HAYUBIIN METY
po6oTH, BUMIPIOBAJIBHY anaparypy, a TaK0>K BUKOHABIIHU MOTPiOHI TaOIHUIIL.

Pe3ynbratu BUMIpIOBaHb 3BECTH B Ta0. 2.

Tabmuis 2 — PesynbTaTil BUMIpIOBaHb 1 O0YHCIIEHB PIBHS 3BYKY

HaiimenyBanHs Howmep Bumipy Cepenne Po3paxynkose [TpumiTtka
BEJIMYUHU 1 2 3 4 5 3HAYCHHS 3HAYCHHIA
La1, ABA _
LA2, 1BA —
Lay, nBA (popmyna 3)

4. IlizrotyBatn  ImymMoMmip  JUlsi  BUMIPIOBaHb 332  YaCTOTHOIO
XapaKTePUCTUKOI0 «A» 1, KOPOTKOYACHO BKJIIOYAIOUU JKEpesa IIyMy, 3p0OUTH
MO IT’ATh BUMIPIOBaHb Laj, Laz, LAy BIAMOBIAHO A0 1HCTPYKIII 3 €KCIUTyaTarlii
npwiany. BumkayTn npunan. PesynabraTu 3anucatu B Ta0. 2.

5. OmparrroBaTu  pe3yjibTaTH EKCHEPUMEHTY ¢ obunciutu Lay 3a

dbopmyioro (3), 3p0OUTH BUCHOBKH.

3aeoannsa 2. JlocninuTy 130110104y 3AAaTHICTh CTIHKM (MapaMeTpu s
PO3paxyHKy 3aJia€ BUKJIaaay).

PoGoTy mpoBOAWTH B HACTYIHIM MOCIIOBHOCTI.

1. IligroryBatm mrymomip Uil  BUMIpDIOBaHb 3a  YaCTOTHOIO
XapaKTEPUCTHKOIO «A» 1, KOPOTKOYACHO BKIIIOUAIOUHN JDKEPEIIO IIyMY, 3pOOHUTH
BUMiproBaHHs La; (3 OOky mkepena mymy) Ta Lar (3 MpOTHIEKHOTO OOKY
neperopoaku). BumknyTtu mrymomip. Pedynbratu 3anectu B Tab. 3.

2. OmpaIfroBaTyl pe3yJIbTaTH KCIIEPUMEHTY 1 3pOOUTH BUCHOBKH.

11



Tabmuuss 3 — Pe3yiapTaTd BHUMIPIOBaHR 1 PO3PAaXyHKH 130JIFOFOYOL
3IaTHOCTI CTIHKHA

HatimenyBanHs Howmep Bumipy Rea=
BEJIUUMHU 11 2| 3] 415 (LA)ep (Lan)ep— (La2)ep
(eKxcepuMeHT)
L1, 1BA
L2, IBA

4. 3MICT 3BITY

3BIT Npo J1abopaToOpHy pOoOOTY MOBUHEH MICTUTH:

1. Mety poboTu.

2. KopoTkuii onuc npuiaiB, iKi BAKOPUCTOBYIOTHCS.
3. Tabmumi 2 1 3, 3aMoBHEH1 32 HaBEJIEHO (POPMOIO.
4

. AHaJi3 pe3ynbTaTiB 1 BACHOBKH.

KoHTpoJibHI 3an1MTAaHHA

1. IIlo Take 1rym?

2. SIxuii yaCTOTHMIA Jllaria30H 3BYKOBUX XBHJIb CIIPUHMAETHCS JTHOUHOIO
3a JOMOMOTOI0 CITyXy?

2.V AKUX OJUHUIISIX OLIHIOETHCS COPUMMAaHHS IIyMY JIFOJAUHOIO?

3. Hackinpku migBUIIMTHCS PiBEHB 3BYKY MPH JA0JaBaHHI IIyMy BiJl ABOX
OJIHAKOBUX JKepen?

4. Big axux napameTpiB 3aJ1€XKHUTh 130J1I0104a 3AaTHICTh CTIHKHU?

5. MeTonu HOpMyBaHHSI TOCTIHHOTO IIyMY.

6. Bix doro 3amexaTh IONMycTUMI PiBHI IIyMy? (3pOOMTH BHCHOBKM Ha

M1JCTaBl aHAI3y JaHUX Taom. 1).

12
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