[image: image1.png]Haniiinicts # edekTHBHICTH IKepen NPUPOJHOTO Ta WITYYHOTO OCBIT-
nemm 3A71€HTH Bl CBOEYACHOrO MOrJsAy 3a HUMH. PiBeHb OCBITIEHOCTI
MO¥Me 3HnmyB§TH§a B 1,3 pasu mrHacnmigok 3abpyiHeHHs cBiTuabHukis. Lie
x CTOCYETHCA 1| BIKOH, siKi chijl MUTH He pinile JBOX paziB Ha pik y mnpu-
MIGIEHHSAX 3 HEBEJIMKAM 3a0pyITHEHHAM HOBITPA, 1 HOTHPH pa3sH Ha piK IpH
3HaYHOMY 3a0pyAHEHHI MHIOM 1 caxelo.

PelcoMe.HzxyeTLc;; B CBITHJBHUKAX 3 JMIOMIHECHCHTHUME JIaMIIAMH CBOE-
HACHO 3aMIHIOBATH JIAMIH, WO JA0TH crabke CBITO, CTEKUTH 32 CHPAaB-
HICTIO BIMKHEHHS Ta Oe3rnexor0 eKciuyaTamii.

Hep'ionvmﬂo, HE piJlue OJHOTO pa3y Ha piK, NepeBipAIOTH piBeHEB OCBIT-
nenocti BHPOOHHMYNX NPUMILIEHE.

HJo 3acobis iHAMBIAYaNbHOTO 3aXMCTy OpraHiB 30py HAJekaTh 3aXHCHI
OKYJSIpH, IHMTKH, WOIOMH. Bonn 3axuiiaioTs 04l BiX MiABHIICHO ACKpa-
BOCTi CBiTia, iH(pauepBOHOro Ta yNbTPadioNeTOBOrO BHIPOMIHIOBAHHSA
TOLIO. 3acobu 3axucry obnafHaHi cnemiansHMMH CBITIOQiNBTpamMu, sKi
g1n6npa10n BIAMOBIAHO JO CTAHAAPTIB 3 BPaxXyBaHHAM xapamep’y Ta
IHT€HCUBHOCTI CBITIOBOIO BHIPOMIHIOBAHHA.

A BUMIDIOBaHHA OCBITIEHOCTI y BHPOGHHYMUX NPUMIMIEHHAX BHKOPHC-
TOBYIOTb JHOKCMETPH 3mebinputore Mapok 10-16, 10-116, 10-117. i npu-
T3y BUMIPIOIOTH (QOTOCTPYM, AKHH BUHHKAE B JIAHIO3l CeNeHOBOTO (OTO-
€ICMEHTa Ta 3’COHAHOTO 3 HHM BHMIPIOBAILHOrO NPHUCTPOIO A BIIHBOM
Najaryoro Ha Hy’l:IIPIBI/II?'I Iap CBITJIOBOTO NOTOKY. Ynm Gimbiruii cBiTIOBHI
TOTIK, THM CHJBLHIIIE BIIXMJIAETHCH CTPUIKA NPUIANY BiJ HyIbOBOI TOYKH
Ipunax rpanyiioBaEuit B JIIOKCax. '

q)HIgm BHMIDIOBAHHS SCKPABOCTI BUKODHCTOBYIOTH SCKDPABOMETP MAapku

Konmponosui 3anumanns ma 3aédanna

1. OxapakrepusyiiTe JKepena cBiraa.
2. Ha3BiTh OCHOBHI CBIiTNOBi BelHYHHMU,

3. Illo Taxe koedillieHT NMPHPOJHOrO OCBiTIEHHS 1 sK BiH po3paxo-
BYETHCA?

4. Mxi e pisHOBHAHOCTI WITYYHOIro OCBiTIAEHHA?

5. JlaliTe XxapakTepUCTHKY JOKepell LWUTYYHOro OCBITJEHHA.

6. Sx HopMmyeThCs BupoGHUYE ocBiTIEHHS?

7. SlKMM YMHOM DO3paxoBY€ThCS CRITJIOBMI MOTIK Bin jsammu abo rpynu
samn? '

8. UuM BHMIpIOETLCS OCBITICHICTD ¥ BHPOOHHUYOMY IIpUMilLEHRI?
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Po3zoin 7.

3AXHUCT BIJ IIYMY, YJIbTPA-
TA THOPA3BYKY # BIBPALII

7.1. lymu Ta ix wKigansi HACTIAKH

Ly — ye noeOHAKHA 36YKi6 pisHol vacmomy ii inmencuenocmi. 3 diziono-
rigHOi TOYKH 30py WiyM — HeGaxaHuH 3BYK, aKMM [UKiAJHMBO BIUIMBAE HA
opramism mogunu. Binomo, wwo yci KOnWBauHA, AKi xBHnenogiéuo rmo-
WAPIOIOTECA B TNPYXKHOMY cepesoBUIL MOBiTpsA, BoxM abo TBEpAMX Tinax,
CIpuilMAlOTECA OPraHOM CIyXy fK crenudidHe CIyXOBE BiXUYTTA, T06TO
36YK.

Bynp-axuit 30ypeHuil CTaH pedOBHHH a60 MmoasA, IO TOIMPIOETBCH B
IIPOCTOPI 3 YACOM, HA3UBAIOTh X6UIEI0. Tino, 1o 36yKye XBHIi, Ha3HBAIOTH
Oacepenom xséureb. Y Tasax, pinunax 1 TBepAMX TiNAX Mexauiyni xBHIi
BHHUKAIOTh BHACTigoK Jii cmi NpY>XHOCTI. ‘

Pisii BMmM KOAMBaHb, fAKi CIOKOHBIKIiB BHKIHMKAIHCH NpUPORHMMH SABU-
[aMM, CHOTOJHI TOPOJIKYIOTBCA CYYaCHHM IPOMHCIOBUM 00aTHaHHAM
Ta 3acobamu TpaHcHopry. Bupobuuua HisTBHICTL CYTPOBOJKYETHCA 3HAY-
WUMH piBHSMM IIymMy Ta BiGpauii, AKi HeraTMBHO BIIMBAITL Ha CTaH
310poB’s mpawoiounx. KpiM UIyMOBOTO i Bibpauiiinoro 3a0pyAHCHHS,
WKignuBuil BIUIMB HA 3710POB’s JIOJIMHH MaloTh ingpaseyxkogi Ta yabmpa-
38yK0O8i KOJNVBaHHA.

3yMHHAMOCS KOPOTKO Ha HpUpofl 3ByKOBHX KOJMBAHD i xBuns. Mexa-
giyHi KONHBAHHA, WO NMOMHUPIOIOTECA B IPYKHOMY CepelOBHIN Ta MAwTh
He Hy)Xe BENHMKY aMIUIiITYAy, Ha3HBAIOTL 36YKOGUMU, a0 aKycmu4HuMuU.
Jhioficbke BYyXO cnpuilMae 3BYKOBI XBUJI 3 4ACTOTOIO KoNuBaHb BiA 16 70
2000 ['n. KonmpaHHs 3 4aCTOTOK MCHIUIONO 16 Ti HA3UBAIOTH iHQpPassy-
kosumu, 2 3 uactoTol Ionax 20000 I'm — yrempazeykosumu.

O6nacTs MaTepiaibHOTO Cepe/oBHING, B AKOMY CIOCTEPiraloThes 3BY-
KOBi XBWJIi, HA3UBAIOTb 36YKOSUM HOAEM, & 3BYKOBi XBHJI, IO NMOUIMPIOIOTECH
B NOBITpi -— nogimpsHum 36YKOM. KonHBAHHS 3BYKOBUX YacTOT B IHXKe-
HepHHX KOHCTPYKIifX 1 CTOPYAaX Ha3UBAIOTH cmpykmyprum 36yKom. Bin
OWIMPIOETBCS Y BULIAAAI MO3JOBXKHIX 1 TomepedHuX XBHIb. TopiTpsaHuil
3BYK MOIIMPIOETECA NUMIE Y BULUISLL TTO3JOBXHIX XBHIIb.

[UIBHAKICTP NMOIMPEHHA 3BYKY B PI3HHX CEpELOBHIIAX 3ageXMTh Bil
IIpYXHOCTI Ta TYCTHHH CEpeoBHINZ i He 3MiHIOEThCH 31 3MIHOK YacTOTH
KoNMBaHHA Jokepena. Jnst oGuMcieHHS MIBUAKOCT] MMOIIMPEHHS 3BYKY BH-
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[image: image2.png]KOPHCTOBYIOTb Ti Xk (opMynH, mo i s OGUHCIEHHS WBHAKOCT MO310B-
XKHIX OPYXHHX XBunb. Hampukmaz, npu 0 °C mBuzakicrs 3BYKY B HOBITPI,
obumcnena 3a uumu GopMmynsamu, cramosuTs 311 wm/c. Tyunicts 3ByKy
3ATEXKHTE BIX amnaimyou xonueans 3ByKoBoi XBHII 1 M Gitbma aMILTiTyza,
TUM TY4YHIlle 3BY4aHHA.

KinpkicTs notoky 3eykosoi eweprii, mo OpoxXoauTs 3a | ¢ depes mmomy
1 M, sxa MEPICHAMKYNIPHA N0 HANpAMy TOMMPEHHS 3BYKOBOI XBHIIi,
CIYXHTh MIPOI0 iHTEHCHBHOCTI 3BYKY (CHiH 3BYKY). OnuHHIE BHMipio-
BAaHHJ iHTEHCHBHOCTI 3ByKy € Br/M%. Cmia 3BYKY NIPOMNOpUiiiHA KBaapaTy
3BYKOBOT'O THCKY:

p2
i=—, (7.1

p-c
A€ p — 3BYKOBHH THCK; P — I'yCTHHZ CEpENOBHLIA, B SKOMY HOIUHPIOETHCS
3BYK, KT/M’; ¢ — MIBHAKICTD NOWNPEHHA 3BYKY B JAHOMY CEpeAOBHINI, M/C.

CunyxoBuii aHamizaTop JIOAMHH XapaKTEPU3YETBCA HUDICHLOIO TA GepX-
HbOI0 MEKaMU CUPHHHATTA. Hukus abconmoTHa Mexa 4yTauBocTIi — e
MiHIMaNbHA BENMYHHA TOADA3HMKA, KA BHKIMKAE BiTYyTTs. BepxHs a6-
COMIOTHA MEXa € MakCHMaabHO ZONYCTHMON BEJHYHHOIO HOApa3HHUK], AKa
HE BHKIHMKAE y mofunu Gomo. HinkHIO Mexy HasuBaloTs nopozom CAYX08020
CRPUUHAMMSA, BEPXHIO ~ GONLOGUM NOPO2OM.

Jlionceke Byxo Hali6inbm wyrinee mo 3BYKiB 3 "acToTorw Bix 700 no
600- T'w. Y upoMy nianasoni wacror TIOAMHA 3/{aTHA CHPHIMATH 3BYKH 3
inTeHcuBHicTIo 1072 — 107! Br/m>.

Hlo6 cnpuitmaru 3ByKH y TaKOMy WIMPOKOMY [ianasoHi, B Opradi ciayxy
JIONMHH ICHY€ HAI3BHYAHHO 4yTIWBHIL MexaHisM, sxuit 3abe3nedye BinuyTTs
3BYKy — nepenady i CUpHiMaHHS 3ByKOBHX KONHBaHb., CKIa1a€Thes BiH 3
YOTHPLOX DANIB 30BHIUIHIX BONOCKOBHX KIiTHH, SKi MaioTh pi3HHiT piBeHE
q9yTnuBocTi. OmuH psg Haniuye 3,5 Tucsui Takux BOJIOCKiB, ¥ pewrTi psagis
ix 12 tuc.

OcKinbKu BiANOBIAHO 1O 3aKOHY BeGepa-dexuepa mik ciyxosum crpuii-
HATTAM | MOAPA3sHEHHAM iCHYe Habnumxena norapudmMiuHa 3aNeKHICTH, TO
A1 BAMIPIOBAHHS 3BYKIB LIOJ0 THCKY, CHJIM 3BYKY i 3BYKOBOi IOTYXHOCTI
3aCTOCOBYIOTE norapudmiuny mkany. Lle mano amory smaummii mianazon
3Ha4YeHL (32 3BYKOBMM THCKOM BiH CTAHOBHTE 10°%, 3a cunoro 3ByKy 10'%)
BKJIACTH Y TIOPIBHAHO HEBETUKOMY iHTEpBANi NOrapuPMiuHEX oaMHHIb. 3a
YMOBHY OHMHHMINIO BHMIDIOBAHHS NPHHUHATO | 6en (b) B yects A. Bema —
BUHAXiaHUKA Temedony. B akycrumi BHKOPHCTOBYIOTH Ginpnl apibuy oxnm-
HUUIO — Odeyuben (aB), sxa popismioe 0,1 B. Bemuuuny, supakeny B Genax
4 fennbenax, Ha3sMBAIOTE pinem W€l senuyunuy.
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Buxopucrauus neuuGena sk OZMHHII BHMIpPY 3pydHe B HpaKTHUHIHN
RisTBHOCTI 3 ricuxodizionoriynoi Toukn 3opy. Amke oaun nemuben (1ab)
— I¢ BEIMYHHA MaKCHMalbHO HaGMKeHa 10 Cy6’€KTHBHOTO IIOPOTY CIIPHii-
HATTS — TOPOTY PO3pi3sHEHHA TYYHOCTI ABOX CUTHamiB ByXoM, abo — MiHi-
MaJbHa PI3HAUA B Ty49HOCTi CHTHAJIB, LIO HIJIKOM CUpPHIMAEThCA GiNbLIICTIO
aofer: 3 b — 30iAbIIEHHA NOTYXHOCTI CHIHany (aje He TydHOCTi) BABiUi;
6 1nb - 3pocraHHA iHTeHCHBHOCTI curHany saBiui; 10 b - HiABHILEHHS
NOTY)XXHOCTI CHTHAly B JECATh pa3, a TYYHOCTI 3BYKy — BaBiui; 20 nb —
3pocraHHs ToTyxHocri y 100 pas, ryysocti y gersepo.

Otxe, sxwo cuna oiHOTO 3BYKy Ginbiia Bijg cumm immoro B 100 pa3s, To
piBeHp CHMIIM 3BYKiB BimpisHstorscx mHa lg 100 = 2B, a6o 20ab.

Pisenb cuim 3syky B Genax i menuGenax BiamomisHo omucyioTscs dop-
MyJaMH:

L =1gL; (7.2)
To |
L, = 1o01gL, (7.3)
Iy

ae L, — pieens cumm 38yxy, B(aB); I, I, — Bianosinuo ¢akT4He Ta moporose
(I, = 107'%) 3Havenns inreHcuBHOCTI 3BYKY, Br/M’

Sk BiNOMO, OCHOBHOK O3HAKOKW MEXaHIYHHX KOJHBaHbL € TOBTOPIO-
BAaHICTb TPOLECY PyXy 4Uepe3 MeBHHH MPOMiKOK wacy. MimiManpHuit iH-
TepBaN 4acy, 4Yepe3 AKMH HPOXOAMTh IIOBTOPEHHSA PYXY Tina, Ha3HBAaIOTh
nepiodom xonusanna (T), a 3BOPOTHY HOMY BETHYHHY — YACMOMOK KOAUGAHD
(). i BenwumHH 1OB’s3aHi Mixk cOBGOI0 CIIBBiITHONICHHSIM:

=L 7.4
f—T, (7.4)

ne f — wacrota koausadp B repuax (F'm); 7 — mepioJ KOMUBaHBE B CEKyH-
Iax, c.

OTxe, 4acTOTy KONMBaHb BM3HA4a€ KiNBKICTh KONMBAaHb, 0 Biabymacs
32 OZHY CEKYHAY.

Muix norapudmiunumu oamHuusMH A6 1 BiZNoOBigHOW IM BEIHYHHOIO
3BYKOBOTO THCKY B Kr/cM’ icHye meBHa 3anexwicTs (rabm. 7.1).

SAxmo y dopmyny (7.3) mincraBHTH 3aMicTb [ 3HAYEHHA i3 (OpMyIH

2

(7.1), TobTo i:-;)p—-?’ TO OTPUMAEMO BHPa3 IUI1 BU3HAYEHHS DIBHA 3BYKO-

BOTO THCKY:
p
L, =20lg-~— ;B
p po bl !u
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[image: image3.png]Tabruys 7.1

BignosiaHicTs piBHa 3ByKOBOro THCKY #0Fo BeMYHH]

| 1b 40 50 60 70 80 90 100
kM | 0,0002 | 0,00065 | 0002 | 0,065 | 002 | 0,065 | 02

1B 110 120 130 140 1580 | 160 | 170
kM | 0,65 2,0 6,5 20 65 200 | 650

MaxkcuManbHe 3HAYEHHs 3MileHHS Bix cTaHy piBHOBaru (x,) Ha3UBANOTh
amnaimydor konueanns. BenuduHy, sika CTOITh Iifi 3HAKOM €OS, Ha3UBAIOTh
Paszonw 2apMOHIIHO20 KONUBAHHA.

TlomupeHHs 3BYKOBHUX XBHJIb MOXe OyTH IUIOCKHMHM 1 cepuuHHM
(puec. 7.1).

I'padiunuii npouec 3BYKOBMX KOIMBaHb NPUHHATO 300pakaTd y BHIJLAL
cunycoinu (puc. 7.2). Taki KonHBaHHA NPHHHATO HA3UBATH 2GPMOHIHUMU.
Bouu HamexaTh A0 HaUIpPOCTIIIMX BHIIB KOJNHBAHb.

IBuakicTs V NOUMpEeHHs KONHBaHB Y OPOCTOPI HA3HBAIOTH IIBHJKICTH
XBHII:

‘ V= % , (7.9)
ne T — nepiof KONUBAHHA, A — AOBXHHA XBHII.

XBuii 3aN€KHO Bin iXHLOI JOBXHHH, BHIAY i pO3MIpiB 3BYKOHPOBIIHOTO
Marepiamy HOAUIAIOTH, SIK BXKE 3rajyBajioch, Ha 1n03006dcHi Ta nonepeyni. Y

Puc. 7.1. Buau XBUIB @ @ — IUIOCKa; 6 ~ cdepuuHa; A ~ JOBXKUHA XBUIi
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Puc. 7.2, 3o6paxenHs TrapMoHiiiHOro KOJMBAHHA: A — aMmILliTylda KONHBaHE;
A — fgobxuna xBwi; R = 2A — po3Max KOJIMBaHb

MO3MOBKHIX XBHJAX MiHAIOTHCA MICHSMHM 30HM cTHCKyBaHHA (ofnacti 3
MiABMIIEHHM TUCKOM) 1 30HM po3TAryBakHs (06/1aCTi 3 MOHIDKEHUM THCKOM).
[Ii xBuni uie MalOTh iHIIY HA3BY — XGUAi CIMUCKYSaHHA. Y HHX HAOPIAM
KOJTUBAHHA YacTHH 30iraéTecs 3 HANpsAMOM MOUIMPEHHS XBHIb.

Hna nonepeunux xeuiv HANPAM KONUBAHHA HaCTHHOK MEPHEHAHKYIAD-
Kl HampsMy Howmpenus xsuiui. Ll XBHAl Ha3UBAIOTE TAKOXK 3CYBHAMH,
OCKiNbKM BHKJIUKAIOTE Yy 3BYKONPOBIAHMX Marepiamax 3cys. Bomm mo-
IUMPIOICTECA NHIUIE Y TBEPAOMY CEPEJOBHILI.

IIBuakicTe MHOUMMPEHHS MO3A0BXKHIX 1 NMONEPEYHMX XBUIL IOJaHa B
tabi. 7.2.

Tabauysn 7.2

IIBuaKicTs noMMpeHHs XBUIbL y PI3HHX cepeaoBHMIAX

- Iﬂnnukicm [OUIMPEHHA XBUIIb, M/C
o o HO3M0BXKHIX NoNepeYHUX

Anominiii _ 6320 ’ 3130
3anizo 5900 3230
Mins _ o 4730 | 2300
I mHK ’ 4120 2350
Kpapuioge ckno 5570 3520
Boga B 1481 _ —

Hopitpa - s —
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[image: image4.png]HIBMAKICTE 3BYKY y MOBITPAHOMY HPOCTOPI B HOPMANbHHUX YMOBAX, SK
BHIUTUBAaE 3 Tabn. 7.2, craHoButs 331 M.
Ilepenocayn enepriro, 3BYKOBi XBHIJIi THCHYTh Ha GapabaHHy NepeTHHKY

JIOJCHKOTO ByXa 1 Bi4yTTd 3BYKY, BHKJIMKAaHE HMMH, 3aJI€KHTE Bifl 3BY-
KOBOTO THCKY.

Peginns peakTHBHOTO JNiTaKa npu nigiomi

PyitniBHuit nopir WA ciIyxy Hapmymua enexrponna Mysnka, pe3oHanc

KHTHHHHX CTPYKTYD

Bosnsosuii nopir CHIBHNH TpiM

3anyck paKeTH, WyM PeakTHBHOIO JliTaka

LlyM B MeTpo i yac pyxy noisaa

Ilymosuit nopir nouatky pyHHyBaHHs

MaxcymansHa HOPMa FYYHOCT] 3BYKY
CHyXy y TIOLHHH

Lllym Ha moce 3 yKe IWBHAKHM PYXOM,
IIYM CTaHKA

I1yM ripofanol uacTiun Bynuud, miym Gits
I10CE 3 TOMIPKOBAHHM PYXOM

PiBens mymy, 1o BAKIHKAE
GaraToduceNbHi CKapru

CMyra, 32 AKOIO NOMHHAETHCA IYMOBA
BTOMA

3puuaitHa pO3MOBA, HOPMa 'y4YHOCTI 3BYKY
BACHB

Hopwma ryusocri 38yxy BHOUI

3ByKkoBUIt KOMPOpPT JomamHiit kompopt

HlenoTixus, mapyaiHHs THCTS

HoBHa THIIA

Puc. 7.3. lllkana cunu 3ByKy B Aeumbenax
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3eyxosuii muck — ye 000aMKOBUH MUCK, AKUN GUHUKAE 6 2a3l uu 600i npu
nasgnocmi mam 36ykoeoi xeuni. Mexa HaiiGuiplIo] 4yTIMBOCTI ByXa, IO iX
copuiiMae JIOIMHE, JIOKHTh MiX HOPOTOM YYTAHBOCTI Ta GONBOBHM NO-
poroM i cramoButh 130 nb. Ha puc. 7.3 300paxena Wkama CHUIM 3BYKY B
nenrbenax.

IIlyM HameXuTh A0 HECTPUATIMBAX eKonoTiuHux ¢Qakropi. Croroani
MOKHAa TOBOPHTH, fK 3ayBaxye [. JlalleHKo, — INIPO HAABHICTh UIYMOBOI
XBOpO6H, eTioNoTiYHAM (AKTOPOM SKOI € CYKYNHIiCTh Pi3HOMaHITHHX ury-
miB. Ille B XV cr. miMmeupkuii nikap Ilapamensc BCTAHOBUB, W0 IIYM
CTIPHYHHAE TAYXOTy i TONOBHMH Gimb y miaxrapiB, MipOIIHHKIB Ta kapOy-
BANBHMKIB. Y CepeAHBOBIYYI 3aCTOCOBYBAJIOCh JKOPCTOKE MMOKapaHHI —
GOBKaHHAM MOTYTHLOIO J3BOHY, BHACHIZOK AKOTO NPHMPEYEHUH MOMHPAB Y
CTpAIUHMX MYKax Biff HecTepmHoOro OO0 y ByXax.

IllymoBa XBopo6a € 3aranbHUM 3aXBOPIOBAHHAM BCBOTO OpraHi3My 3
NepeBaxaroyuM TOHWKEHHSIM CIYXOBOTO anapaTy i HEPBOBOi CHCTEMH.
[llyMu, M0 TeHepyOThCS 3BYKOAMApaTYpor, MiX 4ac eCTPajiHUX KOHLEPTIB,
MOXYTh HoCATaTH piBHa wymy 120 — 130 ab. Jlikapi Bu3Hawunu, 0o IMicis
KOHIEPTiB POK-MY3HKH, KOJIH B 3aili reHepyerhca mym o 120 nb y mepumx
psinax 1 100 — 110 a6 — B ocranmix, y 10 % ciayxadi BUHAKalOTh HE3BOPOTHI
YIIKO/KEHHS BHYTPILIHBOIO ByXa, @ caMi 3rajlaHi KOHLEPTH 3aKiHYYIOThCH
CIIECKAMH arpecHBHOCTI, MaCOBUMH IICHX03aMH, KOPCTOKAMM Gilikamu #
MOrpoMaMHu.

Tpusana Jis WyMy Ha OPradi3M JNIOAKHH NPHU3BOAHTH 1O PO3BUTKY
XPOHIYHOI MEPEBTOMH, 3HIDKCHHS IPAaNe3JaTHOCTi, BHHUKHCHHS TaKHX
CUMITOMIB SK IIOTAHUI COH, COHJHBICTb, 3HMKEHHA CJIyXy, HOPYIICHHS
tepMoperyisnii. JlomycTumi piBHI myMy NS OKpeMHX KaTeropii mpa-
niBHMKIB HaBemeHl y Tabm. 7.3.

CrenudiuHow peakuiero OpraHisMy Ha aKyCTHYHY Jil0 € 3MiHM Y 3BY-
KOBOMY aMani3aTopi, [0 BHHHKAIOTE Uif BILUIHBOM LIyMY.

3HMKEHHs CIyXy HaifdacTilne BHHMKAa€ B yMoBax mpodeciiinoi aisnbHOCTI
Ta TOJATac B TOMY, {0 BHACHIJOK 3BYKOBOTO MNOJPasHEHHA BHHHKAIOTh
Gioximiumi Ta ricrojoriuHi 3MiHM y BCix Bimmimax cayxosoi cucremu. B
OCHOBI IIMX 3MiH, JI€XCUMb GUCHANCEHHS OOMIHHUX npoyecis, a mMakoxic cy-
Ounni 3miny. Bel iHmi 3MiHH B OpraHisMi HacTalOTh BHACHIZOK TiCHHX
3B’A3KIB CAYX060i cucmemu 3 HWUCTEHHUMU HEPEOGUMU YEHMPAMU HA DI3HUX
piHAx i xapakmepusyiomb Hecheyugiuny 0ilo uiymy.

BIIMB IIyMy NPOSBISETHCA Y MOPYLICHHI CHMIIATHKO-aApeHaIoBOl CHC-
TeMH, BITaMiHHOrO OOMiHy, MiKPOUMpPKYJAUil Ta PeakTHBHOI 3MiHH TEpMi-
HalbHMX CYAMH FONOBHOTO MO3Ky. [list HIyMy 4acTo BHKIHMKA€ TillEPTOHIYHY
xBopo0y. 3MIHIOETHES YaCTOTAa TYNbCY, KA IPOSBISIOTECA B OCHOBHOMY Y
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[image: image5.png]Tabnuys 7.3

HonycTnmi piBHi 3ByKOBOre THEKY

PiBHi 3BYKOBOIO TUCKY, OB, B OKTARHUX CMyTax PiHi
CepeIHLOreOMeTPHIHOI HaCTOTH 3BYKY Ta
Tw) €KBi-
Poboui micus BANCHTHI
: pisni
63 125 | 250 | 500 | 1000 | 2000 } 4000 | 8000 IBYKY,
abA
1. ITpumitienss
KOHCTPYKTOPCh-
kux Oropo,
PO3PaxOBYBayiB,
mporpamicTin
PO3PaxyHKOBHX
MaIluH,

naboparopiit s
TEOPETHYHHUX i
00pobKn
excriepuMenTams- | 71 | 61 | 54 | 49 | 45 | 42 | 40 | 38 50
HUX JIaHUX,
[IPUHOM XBOPHX
Y MEJTYHKTAX.
2. lpumiieHns
YIpaBIiHHS, 79 | 70 | 68 | 58 | 55 | 52 | 50 | 49 60
po0oui KiMHATH,
3, ITpumimerHs
naGoparopiit ms
TPOBEIEHHS
eKCTIepUMEH-
TansHUX pobir,
MPUMIIHCHHS 95 | 87 | 82 | 78 | 75 | 73 | 71 | 69 80
IUI% PO3MILICHHS
TYYHHX
arperaTiB
PO3paxyHKOBHX

MalulHuH

BUTHAAI apuTMmii Ta Gpammkapaii. 3HMKYETBCA TAKOXK 3arajibHa OMipHICTH
Opraismy,
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[lym HeraTWBHO BIUIMBAE HA OPTAaHM TPABJIEHHA — BUHUKAKTbH CKapru
Ha 3HIKEHHA aleTHTy, HYAOTY, NOYyTTs HepeHacnyeHHa tomo. Ile nosc-
HIOETHCS THM, IO TPHBAa Jis UIyMY OPHBOAUTH A0 HiJABHIIEHHA UIIYH-
KOBOI cekpelii, TOHYCYy CTiHKH IUTYHKY, NEpHCTanbThkH. Ilopymryerpes
CKOpOUYBanbHA 3/ATHICTh TOHKHX KMIIOK, IO NPHTHOGMIOE Mpounec Tpas-
JeHAA, 3HWKYE ¢DEKTHBHICTH 3aCBOEHHA iXi Ta CHpUSAE pDO3BUTKY MaTo-
NOTIYHHX INpOUEciB y KumIKiBHUKY. HeraTWBHMM € TpuBana i Uymy Ha
KOBUHHMI MiXyp i OBYEBMBIAHI IPOTOKH, IO TMOPYNIyE AifNBHICTH JKOB-
YeBHBIOHOrO amapaTy Ta BUKJIHMKAE MOPYLIEHHA BIITOKY XOBYi 3 NMEYiHKH
i JXOBYHOrO MiXypa y NBaHaANATHNANY KHIIKY.

CrenudidHO0 peaKui€lo OpraHi3sMy Ha aKyCTHYHHH BIUIMB € 3MIHH Y
cnyxoeomy amanizamopi, WO BHHHKAIOTH Mix Aielo mymy. Xapaktep 3MiH
CIYXOBOI UYTIMBOCTI 3&NEKHUTH BLI YACTOTH 3BYKY-TOAPasHUKa, DiBHS
jHTeHCMBHOCTI Ta TpUBAmOCTi Horo Hii Ha AIOQHHY,

BromioBaHicTh, a0 THMYAacOBE NPHTYIUIEHHS CIYXOBOI WYTIHBOCTi
ByXa, TMOACHIOETHCS 3aXMCHMMH BIIACTHBOCTSAMH CIYXOBOTO anapary, aoan-
mayiecio, BHACTIIOK SKOT Yepe3 KiNbKa XBHIMH BIUIMBY LIYMY iHTEHCHBHICTIO
100 1B, ToroM 1000 T 4yrnusicTh CIyXy MOXe 3MEHIIYBAaTHCh HA 5 —
10 nb. Tlicna sakiguyeHHS BIUIMBY INYMYy Yy HOPM@JIbHHX YMOBaX MNPHTYII-
MeHHS CTyXy, SK TPaBIo, 3HMKAE MpoTaroM 2 — 3 xB. IHTeHCHUBHWH MmyM
cupwumnase aedopmalio i morosments 6GapabaHHOi MEPETHHKH, BHKIHKAE
HEe3BOPOTHI MATONOTIYHI 3MiHM B 3aKiHYEHHI CIYXOBOI'C HEpBa.

Ha BupoGHHMITRI, SK BKE 3rafyBajocsi, YacTO HASABHI HETATHBHI BIUIHBH
inppa- Ta ynerpa 3BYKiB.

Inppazeyx — 1e aKyCTHUHI KOJMBAaHHA y JNiana3oHi yacTtoT Huwxde 20
', #Ki HeraTWBHO BIUINBAIOTH HA BHYTpimmi opranu. Ilpn usoMmy BH-
HUKAOTh HEMPHEMHI SBHMINA y BUTIAAi HygoTd, Gomi y moyHky, BiGpauii
PPYAHOI KMITHHA, GONIO TONOBH, TOJOBOKPYXKIHHS, MOYYTTS CTpaxy Ta
necoxoto. MoXAMBI TAKOXK YHIKOMKEHHS OapabaHHoi IepeTHHKH, HpHT-
HiueHHs MO3KOoBOI reogunamikk, 3mind QyHKIi] AUXambHOI i cepueBo-
cyamHHOi cucreMu. OCOONHMBO HECHPHATINBO BIIMBAOTH Ha OPraHisMm
JoAMHE iH(pa3ByKoBi KomupaHHA dactororo 4 — 12 I'm, ski cynpoBon-
KYIOThCs BiOpaliero BHYTPIllIHIX OpraHiB.

Vaempaszeyx — 1le XBHJILOBE KONMBAHHSA MPYXHOI'O CEPEROBHINA 3 dYac-
roTolo moHax 20000 I'm, fAKke BUKIMKaEe MEXaHidHY, TEIJIOBY Ta (i3uKo-
ximiugy mito. TIpu Mmicuesiif aii, Komu YacTOTA 3BYKOBOI XBHMJI TEPEBHILYE
20000 I, BinGyBaeThes ypaxenus nepudepnaHoi HepBOBOI CHCTEMH. IMIHH
4 GOKy LEHTPATbLHOI HEPBOBOI CHCTEMH IPOABIAOTHCA y BHUIAAML 1aOiNb-
1HOCTI HACTPOIO, MiBHIIEHHS HOPOry 36YANHBOCTI CIyXOBOTO T4 30pOBOTO
AHaIi3aTopiB.
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[image: image6.png]7.2. 3axmcr Bin mymy, ingpa- Ta yanTpassykin

BupilueHHs eKONOro-TeXHIYHUX MPOGIEM HIYMOBOTO 3a0pyIHEHHS MOK-
JHBE JIMUIE 332 YMOB CTBOPEHHS HAYKOBHX OCHOB HIYMO3HMIKEHHS HUIAXOM
aKyCTHYHOI ONTHUMi3alii MalIMH, MeXaHi3MiB i cmeniatizoBaHux 3acobis,
MeMKO-6ioNoridHuX Ta opraHizamifHUX 3aXOHiB 3 BPaxXyBaHHAM 0CO0-
MMBOCTEH BHPOOHHMUTBA Ta NPHPIOTETHOCTi CaHiTAPHO-TIri€HIYHUX 3aXONiB.
3 WLi€K METOI BEAYTh EKCIEPHMEHTAIbHI HOCHiKEeHHS IHAyCTpiabHUX
HIyMiB AK Yy BHPOOHWYMX [PHMIIIEHHSX, TaK i B MeXaX HABKOIHMLIHLOIO
cepeposuwa. HeoOXxinui Takox Meanko-Gionoridai mociimkenns npamo-
I0YMX Y PI3HHX IIYMOBUX 30Hax. CTBOPEHHA TOMOTpaM-KapT s BHPOO-
HUYHX OPUMINIEHD i HABKOIMIUHBOI TEPUTOPIT 3 BU3HAUECHHIM JDKEpell LyMy
1 3aKkpilUICHHs 32 HHMHM poGOYHX Micup Ta 00CIYToByI090TO nepcorxany
Ja€ 3MOry OUIHHTH CTaH CHCTEM “MAHIMHA — NIOJHHA — cepenoBule”, a
OT#€ aKTHBHO BIUIMBATH Ha aKyCTH4HE 3a0pyAHEHHS NiATPHEMCTB.

OTpumManmii 3HAYHHH eKCHEepPHMEHTAIbLHUI Marepian Ha HigIpHEMCTBAX
neperoobpobroi ramysi mae 3mory BupoGuTH HayKOBO-0OTpYyHTOBaHI Hpo-
NO3HUil MO0 30HYBAaHHS IIYMOBOIO 3a0pyHHEHHS fK BUPOOHUYUX IPH-
MILCHD, TaK i NMPHEMINX A0 HUX TEpHTOpiif. JInd LBOro BH3HAYAMH piBHiI
WYMiB i CHEKTpambHMH CKIaf, ajpecHuii posmonin TpaLIoOI0YUX, BHBYABCA
ixHiil MeOUYHHE CTaH, BenM ayRiOMETPHMYHI HOCIHiMKEHH: cnyxy. Bussieno,
II0 Ha BCIX AOCHIJUKYBAHHX HiJIIPHEMCTBAX OCHOBHOIO OPUYHHOI0 IIyMy €
Mexamiuna 00pobxa nepesuHM (31e6iIBUIOrO pO3MMIIOBAHHS Ta tpesy-
BAaHHs), NPU AKHX LEXOBHH WIYM KONHMBAETHCH B Mexax 85 — 120 1b,
TpUYOMY TepeBakHa KiNbKiCTh POGITHHKIB Npamioe y 30Hax 3 IyMOM
95 — 110 ab, u10 iCTOTHO NepeBHITye TOMYCTHMHIL pisens (80 nbB). 3a Takux
YyMOB po6oTa J03BONAETBCA NMuIEe BIPOAOBXK 15 XB.

Ha nepeBoo6poGHuX migmpueMcTBax BupilnanbHE 3HAYEHHs y ¢op-
MYBaHHI aKyCTHYHONO PEXHMY MalOTh GyAiBelbHi KOHCTPYKIii Ta iX B3aeM-
He postamysanusi. Ilpn uboMy HH3bKOWAaCTOTHMEl WyMm Ha BiaMiHy Bix
BHCOKOYAaCTOTHOTO MafKe HE 3HMKYEThCA, a iHOAI HaBiTH 3poctac.

Koncrpykuis Tta xapakrep 3a6ynoeu BHKOHYIOTH (yHKUI] ¢inbTpa-
IHKEKTOpA 3BYKOBHX KOJHMBAHb, a IIYM HABKONUIIHBOIO cepemoOBHINA IIij-
NPUEMCTB € (yHKIIEI0 3BYKOBOrO KaHamy, aKyCTHYHA XapakTepHUCTHKA
AKOTO Ha HUIAXY BIA JDKEpEN IIEXOBOTO WIYMY [0 pi3HHX TOHYOK IIpoM-
MaHIaHY¥MKa BU3HA4Yae HOro ILyMOBY KapTy.

CriexTpanpHHil aHaNi3 IIyMy HAaBKOIHIIHBOTO CepeJloBHIIA B pPi3HUX
TOUKaX CUTYAUiHHOIO INAHy 3acBifYye BCIO CKIAAHICTh LIyMOBOI curyamii
Ha BHPOOHHUTBI. 3am0GiraHHs ILyMOBHM 3a6pyIHEHHAM BUPOOHUYHX 30H
CII PO3INAAATH Mif KyTOM 30pY aKyCTHYHOI OMTHMisamii reHepaabHuX
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NAAHIB TIAIPHEMCTB fAK 3 TO3ULII OLIHKM OTrOPOIKYBAaNbHMX sxocTed Oy-
Aisenb, Tak i 4epes QopMyBaHHS IXHIX 3€IE€HMX 3aXHCHHX 30H.
Po3pobisiioun cHCTeMy MIYMO3aXHCHHX 3aX0jiB, 6epy?r> 0 yBaru K
konexmugni, Tak i indusioyansui 3qcobu 3axucty. Ilepuni nepen6aqatlom
JMKEHHS WIYMY B JDKepeni Horo BMHHKHEHHS, 3 TaKOX Ha LUIAXY Horo
NOMIMPEHHS Bif JKepena N0 06’€kTy, skuil mimnarae saxucry. Ispmsimy-
WIBHEMH 3aco0aMy 3aXHCTY BiZi BHPOOHWHYOTO LIYMY € HaBYIHHMKH, ILO-
JOMH, BEJIATUIIL. o
Po3pisusioTh MexaHidsi, aepojMHAMiUHi, TiIpOAHHAMiYHI, eneIpro—
MarHiTHi Qaxropu wymoyTBopeHHA. IIpHYMHOI BHHAKHCHHSA MexaniuHux
wymie € poboTa Pi3HUX MALIMH i MEXaHi3MiB, MOB’s3aHA 3 TEPTAM 1 B3AEMO-
ymapaM# JAeTanei. . .
Aepoounamiuni 1a 2i0pOOUHAMIYHI ULYMU BHHIAK?[OTL M Yac IPOTIKAHHSA
rasiB i pimuH. Enexmpomaznimmui uiymu € HACHiKOM pOBOTH enexkTpo-
yCTAaTKYBaHHA. . }
Jlns 3HIDKEHHS IIyMY PEKOMEHAYIOTH pisHi cmocobu. Cepen HUX Hait-
Ginpmr pamioHannHuil i eGeKTUBHHH — 3HUNICEHHA PISHA 36YKO60L NOMYdiC-
nocmi JKepena myMmy (MalldHH, YCTaiOBKH, arperata TOLIO), SKE MONKHA
4iCHHTH 3MiHOIO uu BHGOpOoM oONaJHAaHHA 3 [ONIMIICHAMY LIYMOBHMH
XapaKTePUCTHKAMH.
Pisens 3BykoBoi moTyxHOCTI (L,) po3paxoByiOTh 3a QOPMYIOIO

L —IOIgP (7.10)
0 .

Je P — 3BykoBa noTyxHicts, Br; P, — moporosa 3ByKOBa HOTYXHICTB, SKa

nopisatoe 1072 Br.

3MeHIIeHHs piBHS MyMy B mxepeni #oro BuHuKHEHHS (Tabi. 7.4) nocs-
ra€ThCA 33 PAXYHOK MOJIMIUECHHS KOHCTPYKUil ab0 mpuHIuumy mii MamluH 1
MEeXaHI3MiB, 3aMiHOI0 HeTajlell i METaleBHX Mareplanis Ha INacTMacosi,

Tabnuysn 7.4

Edexrusuicts 3aX04iB 3i 3HMKEHH: PiBHA BIyMY

3HpOKEHHA PIBHA LIyMY,
Hasga 3axony aB
3aMiHa psAMo3y6HX eCTEPeHb MEBPOHHUMHI 5 .
3amina 3y6uacroi nepenagi KJII/IHOpeMiHHOIO. 10-15
3aMiHa METAIEBHX KOPITYCIB HA IIIaCTMACOBL:
B MEMXaX BUCOKHX 4acToT 7-15
B MEXAX CEPEHIX YacToT 2-6
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[image: image7.png]3MIHOK YZAapHUX TeXHONOTIMHHUX Npouecis Ha Gesymapni (cKakimo, Kic
TAHHST Ha 3BapIOBAHHN, LWITAMIOBKY HA IIPECYBAHHA TOWIQ), BHKOPHCTAHINM
3aMicTh 3y04acTHX mnepefad KIMHOPEMIHHUX, PETYASPHHM HaHeceHin
MacTHJ TOMIO.

Hacrynnuii cmoci6, KMl MMPOKO BHKOPHCTOBYIOTH HAa BHPOGHHULITHI,
NOB’A3aHHH 31 3MEHITEHHAM 3BYKOBOI IOTY:KHOCTI HA WLIAXY nOWiUpenisy
36yKy (36yKoizonayis). JIng 1UBOTO BHKOPHCTOBYIOTH 3BYKOI30MIONOMI 010
POMKEHHS, kKabiHH, KOXKYXH Ta aKyCTHYHI eKpaHH,

3eyxoisoniouumu 020podicenHsMu € CTIHH, TOKPHTITA, NEPETOPOAKIL,
3acKieHi Npoiomu, BikHa, ABepi. B sAKOCTI MaTepialiB ans 3BYKOIZOMKI0OUMX
OrOpPOJKECHb PEKOMCHIAYIOTh BHKODHCTOBYBAaTH GeTOH, 3aii3o6eToH, neryy,
Kepamiuni Onoku, meper’sHi MonoTHa (AN BHrOTOBJICHHSA OBEpeit), cxilo
TOLO.

Axmo nosponse TEXHONOTiYHMH HpoOUEC Ta YMOBH eKcInyartauii, o6maj-
HAaHHA 3aKPHBAIOTE KOXYXoM (puc. 7.4), sxkuit 31 CepefMHH TOKPHBAETHCH
3BYKOTIOTTIMHANIEHMM MaTepialioM, HanpHKiaa miHomoniypetanoMm. Koxyx
BCTAHOBIIOIOTE Ha TYMOBUX [POKJI3AKaxX, HE [OMYCKAIYH KOHTAKTY 1
obnafHannaM, 3anekHO Bili BUAY MALIMHHM KOXKYXH MOXYTh Byt cranio-
HapHUMM 3HOMHEMH | PO3GipHHMH, MOXYTh MATH OTNAZOBI BiKHA Ta mPO-
HOMM 11 KOMYHIKAWifl T2 MPOXOKEHHS MOBITPA, SKE OXONOMKYE 3aKPHTE
Koxyxom ofnagmanud. V Tak#X BHNaIKaX OTBOPH CHif oGmagmyBaTh
3BYKOTACAYMMH TIPUCTPOIMMU.

+Koxyxe BATOTOBIAICTE 3 NUCTOBOTG METany (cTalb, JIOpATIOMIET
Tomo) aGo 3 IIACTMAcH AK Y BUNAZKAX 3BYKOIZONMIOUHX OrOpPOIKEHE.
Koxyx edextupHime 3umxye piBenn mIyMy Ha BHCOKHMX YACTOTaX, Hik Ha
Hu3bKuX. Hanpuknan, craneBuit xoxyx i3 poamipom crimku 4 X 4 M i TOB-
IHHOIO CTIHKH 1,5 ~ 2 MM € 3mmkeHHA WyMy Ha vactori £ = 63 'y ma
21 ab, a Ha wacrori f = 4000 T'u — ma 50 nb.

3Bykoizomroroyi KaGiHu 3aCTOCOBYIOTH KA PO3TAIYBaHE MYIBTIB yHpas-
MHHA T2 Po6OYMX MICHB Y WIYMHHX Iexax. IX BHIOTOBNSIOTH i3 HermH,
Gerony abo MeTaneBmx TaHeneil.

Jns 3MeHmCHHA IHTEHCHBHOCTI BinGurmx 3BYKOBUX XBHIb 3 METOH
IMCHINCHHA LIYMY YPOBONSTE aKYCMUuyny 006pobky npumiugenv. JNs 1boro
CTeNIO0, CTIHH Ta NEPEeKPUTTS NOKPHBAIOTH 3RYKOMOIIWHANLHAMH MaTe-
pianamu (puc. 7.5).

Hnoma o0nUIIOBAHHA BH3HAYAECTHCA PO3PAXYHKOM. SIKIIO OxepiKaHa
BHACHIZOK PO3PaXyHKy ITUIOMIA HENOCTATHS JUif 3HWKSHHS PIBHA 3BYKOBOTO
THCKY, 3aMiCTh OOAMUIOBAHHS CTeli T2 Haj OKPEMHMMH JUKEPENAMH BIAHI-

TOBYIOTh HITYYHI 3BYKONOTTHHaYi ab0 X expady MiX KepenoM i Mmicuem,
AKe 3aXUIAEMO.
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Puc. 7.4. Tipwxnag edexTMBHOCTI 3ac00iB 3HHMKEHHS LIyMy MAamMHM -
A — wacroTna xopexiuia A; L, — piBenb 3BYKy, AB; | — TOHUKa CIIOCTEPEKCHHA,
2 — mammmua; 3 — BiGpoizonarop; 4 — KOXYX i3 JOPCTKOFO HENOPUCTOrO
MaTepiany; 5 — 3ByKonornuHanspmii marepiam; 6 — BEHTHIALIAHMIE OTBIp;
7 — xaHaj i3 3BYKOGOINUHANBHUM IMYKYBAHHAM
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[image: image8.png]Puc. 7.5. Posramypanns ssykomornumauis: ! — ma creni; 2 — y BHraami
NO3JOBXKHKX i TomepeuHux niadparm

. KifEKiCHOI0 XapaKTepHCTHXOXO 3BYKOIOTIHHANBHUX MATepianiB € Koegi-
YIEHM 36VKONC2AURAHHA O , SKMH BH3HAYAETHCH SK

a = Enorn - Enan “’EBi)J6 7
Ena)l Enau ’ (7.10)

ae E., — maganoua 3BykoBa cHeprim; £
B — Binbura 3ByxoBa euepris.
3BYKOUOTIMHANBHUMH HA3HBAIOTh MaTepiani, y SKAX BEIMYHHA MOTIH-
HaHHA HepeBHuIye 0,2. Jo Hux HanexaTh MiHepanbHi BaTH, 0a3aIBTOBI
CKIIAHI BONOKHA, MIHONNACTH, AKYCTHYHI TUJIMTH 3i 3€pHHCTOI aGo BO-
\_JIOKHHC??O}O CTPYyKTYpO0 TRy ,AxMirpan”, ,Axminr”, ,,Cunakmop” romnio.
Wityuni spyxomornumanbui — 1e 06’€MHI 3BYKOTOTNMHAXBHI TiNia, BH-

TOTOBIENI y BHIJIAN Komyca, kyba, mapaneneminesfa i migsimeni xo creni
OPUMIiNICHHS.

worn — TOTJIHHYTA 3BYKOBA CHEpris;

. AKycmuuni expanu BUTOTOBISIOTE i3 CYHINBHHX TBEPAMX JNHCTIE (Mera-
IIHHEX 1 T.II:) TOBWHHOK 1,5 — 2 MM, HOKPHTHX 3BYKOHOTIHHAIBHHM
MaTeplanoM. IX BCTAHOBMIOKTE HA IMWISXY NOMWPEHHS 3BYKY. 3a aKyc-
THYHHMY €KpaHaMH CTBODIOETBECS 30Ha 3BYKOBO! TiHi. Expamom, sxmii
3aTpUMye IPSIMHE 3BYK, YacTo 3aXHINAIOTE pofove Micile Tpauiolouoro.

Yacto Ha BUpOGHHMLTBL JIOBOZHTHCA MATH CHpaBYy 3 acpomuHAMIYHHMY
WyMamH, sKi BUHHKAIOTH y npoueci pyxy moBiTpst yepe3 BUTAXKKH # 0co0-
JMBO TPUTOYHI OTBOPH CHCTEMH BEHTHIANI T2 KOHAMUIIOBAHHA NOBITPA.

AepofHHAMIMHI WYMH BERTWIAWIHHAX CHCTEM NOPOIKYIOTBCS BHXPO-
BUMH IIyMaM¥, BHKJIHKAHUMH TEUisIMY B MIDKJONATOYHHX KaHanax i 3a
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JIONATKAMH, & TaKOokK B HpOLECi B3a€MOAii yTBOPEHMX BHXOpIB 3 KOPITYCOM
penTHIATOpa. Y BEHTHNAIIMHEX CHCTEMaX YTBOPIOIOTBCS TaKOMK HIyMH
wraeMonii — mepiommuHi myabcauii THCKY Ta HIBHAKOCTEH, BHKJIMKaHI HEOJ-
HOpiZHICTIO TIOTOKY Tl Yac 00epTaHHs JIOMATOK. Js X yCYHEHHS 3MEH-
[iyIOTh IBHAKICTE HOTOKY HOBIiTPA i 3a0HMpaioTh MEPENOHK (HanpuKaazg
PCUIiTKH) Ha HOrOo LIIAXY. KpiM uporo, Ha NPHUTOYHHX OTBOpPax BCTAHOB-
JHI0I0TH KOHiYHI maTpybKH, fAKi CTBOPIOIOTH BHCOKMIl OIIp PYXOMOMY INO-
BiTPIO, CHPHAIOTH HOTO IPABHILHOMY PO3HOMLITY. Jis 3MeHIICHHS TOLIM-
PCHHS IIyMY 1O BEHTHISLIMHKX Kamep i KOHIHMLiOHEPiB Ta NiCJHA HHUX IO
XOZy PyXy UOBITPS BCTAHOBIIOIOTH IJIyLIHHKH 13 3BYKOIOIJIMHANELHOTO
MaTepialy, HampuKiIaf, M AKMX MaTis a00 HamiBXOPCTKHX IUIUT i3 ciio-
BONOKHA, AKi 3aKnafalote 32 HephopoBaHi MeTaneBi JHCTH.

CoymHAKy WyMy TOAINAI0TE Ha TpU TPYyIH: abcopbyiuni (akmueHi,
peaxmugni (pegnexcui) ma xomOiHO8AHI.

B aGcopOuifiHux TyIHHKAX, 3aTyXagHs AepONMHAMIYHOTO MyMy Biaby-
BUETHCS B OMOPAX 3BYKOTOTJHHAJBHUX MaTepianiB, sKi 3aIlOBHIOIOTH IITYili-
UK.

PeakTWBHI TIyUWIHMKH Bii6WBalOTh 3BYKOBY €HEPril0 Yy 3BOPOTHOMY
nanpsMi 20 Hkepena. SHVKCHHA LIyMy B KOMOiHOBAHHX [IYIHHHMKaX XO-
CArA€THCA 32 PAXyHOK MOEJHAHHA HOro IOTIHHAHHA Ta pinOuBaHHA.

Orxke, MM 3HIDKEHHS [IYMY MOXHZ PEKOMCHAYBaTH HACTYIHI 3aXOAH:

*  SHHXKEHHsS DiBHA 3BYKOBOI NOTYXHOCTI JUKepena IIyMY;

o 3MEHIUSHHA DIyMY Ha IWIAXY HOro NOMIKPEHHS;

s 3acTocyBanHs 3acobiB 3BYKONOTIHHARHA,

+ s3MmenmeHHs uacy OesnepepsHoi poboTH 3a HIYMOBMX YMOB, T0670,
3HMKEHHS HO3K LIYMY;

*  pO3TAUIyBaHHA JDKEpENa IIyMy Ha MOXIMBO Sinpmiifl BimcTaHi BiJ
po3paxynkosoi Todxu, TOOTO 32 PaxyHOK NPOBCLACHHA KOMIICKCY
APXITEKTYPHO-TUIAHYBANBHHX 3aXOMIB;

+  CBOEYACHOIG DPEMOHTY, 3MAIlyBaHHS MAWMH 1 00JajXHAaHHA, ofmMe-
JKeWHS 1 MOBHa 3a60poHa MPOBEAEHHS UIYMHUX poOiT # excIuyarTanii
IKepen IiyMy B Hiuumi Hac.

Ingppaseyx rTeHepyeTbes AK IPHPORHMMH JDKepenamu (siTpu, rposu,
BONOCTOKH, XBHIIOBAHHA MOps, S3CMIETPYCH TOINO), TaK 1 WTYIHHMHA
(TpaHCHOpT, NPOMHCIIOBI MiANPHEMCTEA, NOPOKHO-OYNiBENbLHI MAIIKMEY,
pubyxu Toifo). OCHOBHMMH JDKEpEIaMH BUpOOHUYOro iHPPa3BYKY € ABH-
TYHH BHYTpIlIHBOTO 3TOPSIHHA, BEHTHIATODH, HOpilHeBi KOMIIpECOpH Ta
iHm TMXOXiZHI MAIiMHM, IO MpPANIITh 3 KiIbKicTIO PpoBOYMX LHKIIB
mermie 20 3a c¢. Ha KOMUpECOpPHMX CTaHIIAX iHQpamiyMH AOCAraioTh 3HAY-
nux pisuis (113 1b). Tlepepaxaioui pisni 12 T'mw — 111 ab.
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[image: image9.png]Meronn 3HHKEHHA IHTEHCHBHOCTI iHpazeyky 3HAYHOI MipOwo Bizxpi3-
HAETHCA Bil METOAIB, AKi 3aCTOCOBYIOTHCS NS 3HMKEHHA mryMy. Lle mos’s-
3aHe 3 Habarato OLIPWIOK NOBKMHOKW XBHII iHQpPa3ByKy NOpIiBHAHO 3
po3sMipaMn NePEeliKOJ Ha IUILXY IXHHOTO MOIMHMPEHHA. IS 3MeHINEHHS:
HETATHBHOI'O BILIMBY iH(pPa3ByKy 3MIiHIOIOTE pPexkuM POGOTH YCTAHOBKHM abo
ii KOHCTPYKILIO, 3aCTOCOBYIOTH 3BYKOI30NALII0 IMyIUHHKA, 30KpeMa peak-
THBHOTO THUIlY, 4 TaKOX MEXaHiure IepeTBOpeHHA 4acToTH. Xoua Heski
crocobu 3axucty Bij iHdpasByky aHanoridHi crnoco6aM 3axmcry Bin HIYMY.
Hanpuxnaxn, suwkenna pisus indpassyky B #oro mxepemi, 36inbmenns
MOPCTKOCTI KOHCTPYKIiH, 10 MiANAOThCs KONMBAHHIO TOmo. BomHowac
TaKi BioMi MeTonum GopoThGM 3 MyMOM SK 3BYKOI30IALA i 3BYKOIIOT-
NUHAHHSA TYT ManoedexTuBHi.

JoxepenaMyu BHPOOHHYOTO y16mpa3eyko6020 BUMPOMIHIOBAHHA € yABTpa-
3BYKOBE TEXHOJIOTiuHE YCTAaTKYBaHHS, AKE BUKOPHCTOBYETHCA Il 4ac 3Ba-
proBauHA, 00poOIeHHS HAZKPHXKHX 1 HAATBEpAMX MaTepiamiB, OYHIIEHHS,
3AYMILCHHA, LUTIQYBAHHA TOIIO.

YIbTPasByKOBi YCTaHOBKM CJIJ DO3TANIyBATH ¥ CIeLiaibHHUX HpUMi-
IEHHAX, BUKOPHUCTOBYIOUH MM 3a0e3Ne4eHHS TeXHONOTIYHOTO NpOHecy
CHCTEMH JMCTaHUIHHOrO KepyBaHHA, a TAKOXK ABTOMATH3ALi Ta po6o-
TH3ali0. EQeXTUBHEM 3 ©KOHOMIYHOI TOYKH 30py € BCTAHOBJEHHS 3a-
XHCHHX 3BYKOI3ONALIHHHX KOXYXiB Ta €KpaHiB, fKi BHTOTOBNAOTH 3 JIHC-
ToBOI Ccrami abo mopamoMinio, iacTMacu (TetiHakca) aGo 3i crHemiambHOI
ryMu. BHKOpHCTaHHA KOKYXiB HAa HEAKHUX YALTPa3sBYKOBHX YCTAaHOBKAX
3HIKY€ DPiBeHb 3BYKY ma 60 — 80 1Bb.

Ax impusinyansni 3aco6u 3axuWcTy Bii KOHTakTHOI mii YIABTPa3ByKY
PEKOMEHAYYOTh BHKOPHCTOBYBATH CHEWiajbHl {HCTPYMEHTH 3 i30MbOBAHUMH

PyHKaMH, IOKPHTUMH NOPHCTOI0 TYMOK ab0 ITOPONOHOM, a TaKOXK TIyMOBi
PYKaBHAI|.

7.3. Bi6pauii T2 ix mKigjmBicTs A 3X0poB’S T0AMHM

SKwo wym mepexyciM YIIKOMKYE CHyX JIOIUHH, TO BiOparis — mkipy,
BecTHOYIApHM amapaT Tomo.

Bibpayia — ne CykymHicTh MEXaHITHWX KOTHBAHb, HAMTIPOCTILIMM 3 SKUX
€ TapMoHiliHe KOJMBaHHJ. Bsarani Bibpamis € CknaguuM KONHBAIbLHUM
TPOLECOM KPYNMHUX TiI, IO XapaKTepPU3YEThCs MEPIOJHUHICTIO 3MIH aMILTi-
TYZAH KOIMBaHb, BiOPOUIBHAKOCTI, BIGPOTPUCKOPEHHS Ta HaCTOTH KOJH-
BaHb. Bibpauito BH3HAYAI0OTh TAKOK K PYX TOYKH abO MeXaHiuHOi CHCTEMH,
Tpu AKOMY BIiAOYBA€ThCS IIOMEpProBe 3POCTAHHA | CHAX y 4aci 3HadyeHb
OpuHaiMHI ogHi€] KOOpAMHATH.
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Bifpariilo BHKIMKAOTD HEBPIBHOBAXKCHI CWIOBI BIIMBH, AKI BUHUKAIOTH
y mpoieci pobOTH MaIIMH i mexamismis. Jlo HuX HanexaTh py4Hl qu—
(poparopn KPUBOIIMITHO-IIATYHH] Ta iHIi MexaHisMM, JeTail AKdX 31Hc-
i «
- i pyxu. .
HIOIOTh 3BOPOTHO-NOCTYNAJNbE ' ' .
Ma-
TlxepenoM Bi6paunii € Takox ENEKTPOAPHII, pyHHI mm(bysamfm -
i i3MHu
miHE, MeTamopizanbHi seperaTi. Crofi| HajekaTh TAKOK Mex6aﬂ o ,H .
i v . o -
AKHX [eTali, MO PyXaioTbedA, 3MIHCHIOTH yAapHi BIUIMBH - 3y qa"H ©
penadi, NiAWMIHHEM. ICHYIOTb TAKOXK CHCUIAIBHI BiGpaniini yerd OBKH,
’ 0 » ) . vy Ta
4kl BHKOPHCTOBYIOTH IPH YUUIbHEHHI GeToHHHX cyMimed, noapibuesHi
v i artepialip TOWO.
COPTYBABHI CHIY4YHX M ' - | N »
Jins BiOpaumiHHMX cHCTeM, AKI 3[AIMCHIONTH rapMOHiHHe KOMHBAH
K.—
(0 = 2mf) 3 LWMKIIYHOXO YACTOTOM, BHKOPUCTOBYIOTH HACTYIHI Xapa
TEPHCTHKH: . '
1 1 ' \ plie BiEXVICHHA
1. Amnnimyoa ei6ponepemivjenns (4, M), Tobro HaRbLI
TOUKM, [0 KONMBAETBCH BiI CTamy pisHOBATH. cacruon
2 KonuBansna weudxicme abo eibpouisudricms (V, mm/c), BH3HA
: OpMYJIOI0
" dopwy V = 2®f4. {7.12)
; i MM.
pe f - uwactota Xojiusaub, I'; A — amMnniTyJa KOIHBAaHb, e
3. Ipuckopenns Konusanns abo gifponpuckopenus (@), BU3HAUAE
dopmynoio, m/c
6 24 (7.13)
a=(27rf)2A abo a=4mn T
= - i ONHUBAHHA, C.
ne T = 1/f — uepiof K i ' o . | i
4. Inmenicuenicmp eifpayil, 5K 1y BHIAAKY 13 HIyMOM, BU3HAYAETE

opmynow
2
o L) =208 L (7.14)
Ly =10lg] Vo gVo

4 : i Ti
je V — BiGpOUIBHAKICTH, cM/c; V), — TOpOroBe 3HAUCHHA pleOLﬂBﬂﬂK({)};
npHIHATO 3a OJMHMIIO, WO gopisHioE 5 - 107°M/c i BINNIOBIAAE TIOPOIOBOMY

- 107Ma.
3BykoBoMy THCKY 2 ° 1 ) ‘
BifponpHCKOPEHH MOXKHA BH3HAUMTH M HACTYIHAM JUHOM:

L, =201g—£—, (7.15)
0

,
i i . @ — UPUCKOPCHHS KOJIMBaHB, M/CT;
ne L, — pisens BiGponpuckopenus, nib; a p pw e
dy — TOPOrOBE 3HAUEHHA HPUCKOPEHHI KOIMBAHE (ap= . 0™ | e
Bibpawiio nOMiNAOTE Ha 302ANbHY (mie Ha BECH opraﬂlamz i micyesy e
jHII€ HAa OKpeMi HOro YaCTHHH: BEPXHi KIiHIUBKH, IUICHOBHM nosic, CyA

151




[image: image10.png]cepitsi). Hacro umi Bunm BiGpauiif 36irarorbes. Y xomGimamii 3 HIyMaMu
Bi0palis cyTTeBo BIUIMBAaE Ha (GyHKUIOHANBHME cTan LIEHTPpanbHOl HepBOBOT
CHCTeMH i Ha cIyXoBuil amapar. Micuesa aGo JoKambHa Bibpanil Buknnkac
3MIHH PETYHALii TOHYCY IepH(EPHIHHX KPOBOHOCHHX CYIHH, 10 BHKIMKAC
cnasmu KiHmiBok. Ilopymyerscs BasoMoTOpHa KoopiuHALis, PO3BHBAETHCA
BETCTATUBHMA MONiHeBpuT. 3aranpHa Bibpauis crnpuuuuse NOpPYIIEHH
HOPMAILHAX KOPKOBO-II/IKOPKOBHX 3B’A3KIB y LeEHTpanbHiii HepBOBil crc-
TeMI, 3MIHH Y (YHKLIOHaILHOMY cTaHi MePUOEPUIHUX CYAUH, NOPYIICHHS
0iIKOBOI Ta TEMIEPATYPHOI YYTIHBOCTI, 3MiHH B cyrnodax, fki IPH3BOJSATH
10 o6MexeHHS X pyXoMOCTi.

AKIO YacTOTH KOMMBAHL POGOUMX MICHB 36iraloThCs 3 BIACHHAMH Yac-
TOTAMH KOJWBaHb BHYTPILIHIX OpPTaHiB JIOAMHH (TaK 3BaHe ABHIIE pe-
30HaHCYy: s OiNBWIOCTI BHYTPilIHIX OpramiB JIOZHH YaCTOTA BIACHHX
KONNBaHb CTAHOBUTL 6 — 9 I'), TO MOKIMBI MeXaHiuHI MONUIKOIKEHHS UX
OpraHiB ax J0 iX pO3pHBY.

Jis Ha PYKH OpaumoOIoYMx MicUeBoi Bi0pauii (BiGpyiounii iHcTpyMment),
CHPUYHHAE NOPYMICHHA YyTIMBOCTI IIKipH, BTPaTy MilHOCTi KPOBOHOCHHX
CYHHH, YyTIHBOCTI HEPBOBHX BOJOKOH, OKOCTEHIHHS CYXOXHJb, BiXK/Id-
ACHHA cojled y cyrnobax Ta iumr Hebaani BIUIHBL.

TpuBanuit Bius BiGpanii mpu3BOIUTL M0 npodeciifHOro 3axBOpIOBAHHS
— gibpayiinoi xeopobu, sixa mignaeTscs NiKYBAHHIO JIHIIE HA NEPUIHX CTaAifx
Ti pO3BHTKY.

Bisiomo, mIo BiGpaiis HeraTWBHO BILUTMBAaE He e Ha HpaLIOIoYnX, ane
H Ha MallMHA Ta OGNANHAnHA, OGMEKYe iX TEXHONOTINHI MONUIHBOCTI Ta
JOBrosiunicTs. Bibpaumis mizBHImenoi yactoTi (nonax 16 — 20 I'u) 3pe6inb-
HIOTO MPOABNACTLCA Y BHIIAAL LIYMY, a TOMY 3HMJKCHHSA Bibpanii pis-
HO3HAYHE 3HHXKCHHIO WIYMY.

3araneuy Bifpauioo samexHo Bin Mkepena BMHHKHEHH: NOJiNAOTh Ha
TPH KaTeropii:

TpaHCHOPTHA Bibpais, Axa Aie wa BOAIiB TPaHCIOPTHHX 3acoliB min
Yac IMEePEBE3eHHA BaHTaxXiB,

TPAaHCIOPTHO-TEXHiYHa Bifpamis, sxa mic ma OMEPaTopiB MallHH NpH
NepeMillleHHi BAaHTAXKIB, HA BHPOGHHUMX Malianankax, mardopMax
(exckaBaTopiB, GamITOBUX KpaHiB, TiIDHHYHX MallMH TOIO);
TeXHONOTi4Ha BiOpauis, ska aic Ha OTEPATOPiB CHEIiabHUX Bep-
CTaTiB, HAa SKMX BINCYTHI JKepena Bibpanuii, 1m0 NepeBHIIYIOTh Tiri-
€HIYHI HOPMH.

Tirienmiyni HOpMu Bi6panii, ski NPUAMAIOTECT OKPEMO UL KOIKHOTO
BCTaHOBJICHOTO HANPAMKY B KOXHIH OKTaBHIH cMy3i, mokasaHo Y BUTIAAI
KpHBUX H4 pHC. 7.6, e MO ropu3OoHTalbHIN oci BigknageHo CEPEAHBO-
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I'COMETPpHYHi 4acTOTH oOKTaB, 111, a
110 BePTHKAJi — JOTapH(MIiyHi piBHI
CCPeNHLOKBANPATHIHHUX 3HAYECHD
sibpomsuaxocti, ab.

Ockinpku BILIHB BiOpauii Ha iro-
JMHY 3aJIeKHUTh BiJl HaupsMmky nii, 11
IIOAIAAIOTE HA Taky, MO Ji€ B3ZOBK
OPTOTOHANBHOI CUCTEMH KOOPJAUHAT
X, Y, Z (ans 3aransuoi BiOpanii),
J¢ Z — BepTHKanbHa Bich, a X, ¥ —
ropusonransHi oci (puc. 7.7) i Ha
14Ky, KOIM HaupaAMoK il BinGysa-
CTBCS B3JOBXK Ocelf OpPTOTOHANbHOI
cucTeMH KoopimHar X, Y, Z, (and
nokansHoi Bibpauii), sice X, 306i-
racTbed 3 JoKeperoM BibGparnii, a Bics
Z, NexWTh B INIOWHMHI PyXy X, no
K BH3HauaeThcd HampaM All cunyu
(puc. 7.8).

Timo moguHu, AKIO HOro pos-
MIsjaTH B IUICINMHI BiOpauifiBoro
POLECY, € MACOK 3 NPYXHIMHU elle-
MEHTaMH, 4 TOMY CIYIiHb Ta Xa-
paktep nil BiOpanii Ha opraniam Jio-
JMHH 3alieXHTH BiA BHRY Bibpauii,
il mapamerpiB i Hanpsamy mii.

o
r"/";

o

B

45

]

3 &r 4
T 2 a4 # 16 515 B335 500 W

Puc. 7.6. Tirieniuni HopMu Bi6pauii:
1’ — Bepruxkansua; " —
TOPU3OHTANbHA TPAHCIIOPTHE,;
2 ~ TPaHCHOPTHO-TEXHONOridHa;
3a — TeXHOHOTi¥HA y BHPOOHHYMX
npuMimeHHsx; 36 — B cinyx6oBux
OpHMIMEHHEAX Ha CYJIHaX;

36 — y BupoOHnumMx npuMimieHEnax 0e3
BiOpyounx MaimmH; 32 — B
APUMIIEHHAX  aJMIHICTPAaTHBHO-
YApaBHiHCHKNX Ta st PO3YMOBOI
npani; 4 — noxanpHa BiGpamis.

Puc. 7.7. Hanpam
KOOPJMHATHAX OceH
apu Al 3aransHol
Bibpauii:
a — 10332 CTOAYH;

6 — 1os’a Ccuas4u; BiCh
Z — BepTHUKajibHa,
NepreHAuKyIIpHa K0
MOBEPXHI; Bich
X — ropusoHTaNbHa BIJ
cnmHY IO IpyAeH; Bich
Y — ropu3oHTanbHa BijJ
npasBoro Imie4a Ao
J1iBOTrO
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[image: image11.png]Puc. 7.8. Hanpam
KOOPAHHATHHX Oced mnpu
nii noxansHOI BiOpauii:

a — [pH HONOXKEHHI
PYKH Ha UIMTIHAPH4HIH

fIOBEPXHI; 6 — NpH

[I0JIGXKEHHI PYKH Ha
- chepuunift moBepxHi

JIns KOKHHX 3 TPhOX HA3BaH¥X BHIIE THMIB Bibpaiii HOpPMYIOTH BEJH-
quHH BiGpoiusuaxocTi Ta BIOPONPHCKOPEHHA AK y JIHIAHMX OJHHHIX
(M/c, M/c?), Tak i B morapudmiunux (B) s3amexHO BiF YacToTH Bibpawii.
3aranesa BiOpauis HopMyerecs B Alamasoni wacror 0,8 — 80 I'm, a micuesa
(nokansHa) — B mlamasori zactor 8 — 1000 I'm. Ockineku sibpauis 3ne-
BiNBLIOTO BKIIOYAE MK TOPU3OHTAIBHY, Tak i BEPTHKANbHY CKJIAXGBi, TO
npu ii HOpMyBaHHI BpaxoByioTh HanpsM aii sibpauii. Jomyctumi pibni
yaraaeuoi i JgoxameHoil BiGpauil maseseni B tabn. 7.5, 7.6.

Tabauysn 7.5

Houyecrumi pieni 3aransnol sibpanii

Ta6auyn 7.6

Jonycrumi piBHi aoxansrol Bibpauii

JlonycTiMi 3HAUCHHS JlonycTaMi 3HaUEHHA
CepeausoreoMeTpuiia BIGPOMBHAKOCTI BIGPOINPUCKOPEHHS
JacToTa M/c107 x5 m/c? 1B
Zz XY Z XY Z XY Z XY
1,0 20,01 63 | 132 ] 122 | 1,12} 04 71 62
2,0 7,1 3,5 | 123 | 117 | 0,8 | 0,04 | 68 62
4,0 251 32 | 1141 116 10,56 0,8 65 68
8,0 1,31 32 {108 116 10,56 | 1,6 65 74
16,0 1,1 32 1107 { 116 | 1,12 | 3,15 ¢ 71 80
63 1,1 32 | 107 | 116 | 4,50 | 12,5 | 83 92
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Honycrumi 3HadenHs no ocax X, Y, Z

Cep eﬂHZZZigr:TpﬂqHa BibponprcKopeHHs BiGpouBraxicTs
Mlc AB M/c “ub
8 1,4 73 2,8 115
16 1.4 73 : 1,4 109
31,5 2,7 79 1,4 109
63 54 85 1.4 109
125 10,7 91 1.4 109
250 21,3 97 14 109
500 42,5 103 1,4 109
1000 85,0 109 1,4 109

7.4. 3acobu nonepeKeHHNA TA 3HMKEHH Bi6panii

3axoaM uOXO 3axucty Bij BiGpauil NOAINAWOTE Ha mexuiuni, opaa-
nizayiuni Ta aikyeaibro-npodinaxmuyni. na sanobiranna BImuBY BiGpauii
Ha JIOAMHY OiJ 9ac CTBOPEHHS MAauIMH Ciif BinXapaTu Iepepary KiHe-
MAaTHIHUM i TEXHOIOr{uHHM cxeMaM, fki 6 ycyBamm abo X 3MEHIUYBAJM [0
MIHIMYMY AHHAMI4HI mpouecd. HampHkiak, IpHYMHON HM3BKOYACTOTHHMX
Bibpailiil 37e61ApIOro ¢ AHcOanaHc poTOpiB, IO BHHHUKAE BHACHINOK HEpPiB-
HOMIpHOCTI TYCTHHM Marepiajy MAalllMH, HEHPaBWIbHOTO BHOOPY XOIyCKiB
i mocamox. JIns 3HMKEHHS Bibpauiii HeobxiaHe GamaHCYBaHHsA DOTOPIB,
YyCYHEHHS HagMipHuX nodTiB i 3a30piB.

Oco601B0 eeKTUBHAM METOLOM 3HIDKeHHS BiOpamii B Mkepeimi il BUHMK-
HEHHS € YCYHeHHs pe3OHaHCHHMX pexuMiB poboru obOmamHanmsg. Ilix wac
IPOEKTYBaHHA LBOro AOCAraloTh, BUOHpaioud pobodi pexuMH 3 ypaxy-
BAHHAM 9acTOT BJACHHX KOJHBaHp MAaliMH i MEXaHI3MIB Ta BPaxOBYIOHUH,
[0 BJACHA YaCTOTA KOJNUBHOI CHCTEMH:

b

wo ==, (7.16)

Ae b i m — BiAMOBIAHO XOPCTKICTH 1 Maca CUCTEMH. 3MiHIOIOHYH OyAs-aKy 3
HHAX, MOXHA YCYHYTH pPEXUM DE30HAHCY.
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[image: image12.png]Sxmo He BHAETRCH YCYHYTH BiGpauii B jxepeni BHHHKHEHHHA, TO BHKO-
PHCTOBYIOTh METOXY 3HEDKGHHS MapaMerpis BiOpaumid Ha muiaxy ii mown-
peHHs Bix iokepena. YacTo BUKOPHCTOBYIOTH BiOPOI3ONANIN HAa HPYXKHHX
Oonopax, a TaKOX 32CTOCOBYIOTH IIPOKJIAAKH 3 TyMu, mpoOxm Tomo. [lo-
mMpeHe Ha BUpPOOGHMLTEL BibpojeMudipyBaHHSI, B OCHOBI AKOTO JIEKHATH
3OIMBELMIEHHs aAKTHBHHX BTpPAT y KOJHBHHX CHCTEMaX, TOOTO NepeTBOpEeHHA
eHeprii MeXaHiMHWX KOJNUBaHL y TeIlloBy. BibpoaemndipyBaHHs MOXkHA
BHKOPHCTATH B MAIIHHAX 3 IHTCHCHBHHM JMHAMIYHHM HaBaHTAXESHHAM,
34CTOCOBYIOYH Marepialy 31 3HaUYHHM BHYTPIIHIM TEPTAM: YaBYHH 3 MaJiuM
BMICTOM BYLJICHKO 1 KpPEMHIW, CIUIaBX KONbOpoBHX MertaniB. HoOpumu
BibponeMndipyBaibEHMH BIACTHBOCTAMH BOJOJIIOTh NIACTMacH, AEPEBO,
ryma. Bigomume BiOponoTnuHANBHEME MacTHKAMH € Tak 3BaHi aHTH-
BibpautH (,,AHTHBIOpadT-2”, , AHTHBIOpaHT-3”), sKi BHMIOTOBJAIOTH HA3
OCHOBI EMOKCHIHHUX CMOJ.

Bi6pocacinns, abo Ounamiune 2acikHa KOIUBaHb JOCATAETbCA NEpeyciM
BCTAHOBJICGHHAM BIOPYHOUMX MAlOHH i MexadisMmis Ha MiuHi MacuBHI (yH-
namenTH. Macy §yHIaMedTy po3paxoByioTh TakUM YHHOM, o€ ammnitTyaa
KoJuBaHHg Horo migowsu Oyna B mexax 0,1 - 0,2 MM, a mns ocobauso
BaknuBux cropyn — 0,005 mwm.

Jasa 3meudmrenus BiGpanii mexadiude oCGNagHAHHA BCTAHOBIIOIOTH Ha
byHIaMeHTH 3 aMOPTH3YIOUHMM NPOKIaIKaMu. BeHTmiaTopH i Hacocw,
HANPUKIAZ, 3aKpIMIOITs Ha NPYXUHHHX BifpoisoasTopax.

‘©yngaMenTH Ans CTANIOHAPHO BCTAHOBICHOTO OGNATHAHHA CIIf PO3-
MIIATH Ha IpyHTi i30/160BaHO BiX OyXiBenbHUX KOHCTPYKHi, ocobnuBo me
CTOCYETHLCS MACHBHOTG MeEXawiuHoro obGnagdHaHHd. Mexadiyne obGnaxHaHHs
MPHELHYIOTH O KOMYyHIKaui#f 3 A0noMorow ray4kux BeraBok. 1[o6 3men-
WUTH Bibpauiio Bix npusoja obnagHaxHg, CTIHKH KOXYyXa, B SAKHH BOHO
3aX0BaHe, MOKPHBAIOTH JAeMIQipyBalbHMM MaTepialloM.

Cepen inpuBinyanbHux 3acobiB 3axucTy Bif Bibpamii € cmemianbHi py-
kapuil Ta mpokjaaku. Jnms 3axMcTy HII BHKOPHCTOBYIOTH BiOposaxicHe
B3yTTs, IO Ma€ NPOKIALKH 3 NPYyXKHO XeMmndipyBalbHHX MaTepialiB (IIact-
MacH, rymud aGo Boitnoxy). 3 Merow mpodinakTuku BibpaniifHol xBopobu
NepcoHady, W0 Mae cOpaBy 3 BiOpylouMM oONafgHAHHAM, CHIL CYyBOPO
IOTPHMYBATHCSA PEXHUMY Tpaui # BiATIOYHHKY, 4epryldH Inpu usoMy poboui
omepaiil, oB’s3ani 3 BIUIMBOM BiOpanii 1 6e3 Hei.

Orxe, opeauizayiiini 3axo0u — ile BYaCHUH PEMOHT Ta 0OCHYroByBaHHS
obnagHaHHA, YepryBaHHA NpaUi Ta BIONOYMHKY; meXHiuni 3aX0I IONi-
raltb y 3HWkKeHH]1 BiOpauii B jpkepeni il BHHUKHEHHS; AIKY8ANbHO-HPO-
@iraxmuyni 3aXond BKIIOYAIOTh MEAMYHMH O Ta JiKyBalbHi IIpoO-
HeLypH.
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7.5. lymo3zaxucai 3eneni HacajKeHHd

3oBnimHi wymu, ocobmuso Himidui (aBToTpaHCHOpT, 3AMIZHMLA), HKi
TPOHHKAIOTH ¥ pobouy 30HY, He0OXiZHO 3MEHNIyBaTH. 3racaHHI CHIH
3BYKOBOI XBMIJII OyBa€ IBOX THIiB: NMEPUIHH — HOpManvHe OciabneHus, fxe
3AMEKUTH BiJ aucTannii (31 30inblIeHHAM BiJCTaHi BiX JpKepena X0 INpHii-
Maua cuNia 3BYKY 3MEHINYEThCH); CiiibHe ocaabienus, 10 BUHHKAE BHACHLAOK
3aTPHMAHHA OKpeMEMM nepemoHamu abo cyninenuMu Gap’epamu 3BYKOBUX
XBWIb, SKI NpAMYIOTH Bij mixilinoro jokepena 1o mpuiimaua (puc. 7.9).

AxycTruduil eQexT 3HIDKCHHSA DIBHA IMYMY BH3HAYAIOTH B OCHOBHOMY
HACTYTHI YHHHHKH: IWHPUHA CMYTH, JCHAPOJIOTIYHHH CKjial i KOHCTDYKIisf

%'ﬁ,w i
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Puc. 7.9. Pe3yibTaTH HATYPHUX BHMIPIGBAHb 3HIDKCHHS PIBHA TPaHCHOPTHOIO
WYMY 33 CMYraMH 3€NeHMX HacaKeHb pPI3HOMAaHITHHMH expaHamu, ab
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[image: image13.png]nocafokx. Bibpauis 3ByKOBMX XBIJIb, SKI HOXOANTH HO 3aXMCHHX 3E€NEHMX
cmyr aGcopOyroThes NHCTSM Ta TinkaMu AepeB. Bizomo, mo merxi, emac-
THYHI Ta JIPYacTi CTIHW 3aXHCHUX CMYT € HOOpuUM aMopTH3aTopoM Heba-
MAHOTO 3BYKy. Jlepera 1 UarapHHMKH SK po3ciioBadi 3BYKY MaioTh OyTu
po3TamoBaHi skoMora ONMKYe HO JpKepera, TOOTO 10 aBTOMAricTpaii tHu
3aTiSHALI.

Onunrd i3 romoBHUX (axTopiB, IO BINHBAE Ha cPEKTUBHICTH Ail THyMoO-
3aXHCHOI CMYTH, € ACHAPOJIOTIYHWH ckimax Hacajkeub (taba. 7.7) iioro
MOXHa o69uCIMTH 32 ponoMoroio xoedimienta K, AKHH I8 IPaKTHUHIX
PO3PAXYHKIB (HE3aNexHO Bil KOHCTPYKUil HOCaNOK) PEKOMEHIYIOTH Opard
OIHAKOBHM 1 JUIS JIMCTAHUX, i ang xBoitmmx mnopiz — 1,2.

Tabnuys 7.7

Ilymozaxucua edeKTUBHICTL HACAKEHD

SHIXEHHS PIBHA NIYMY 33 PAXYHOK 3€JICHUX HACAIDKEHD Y
HacamxeHus Mipy BijuiasieHHs Bix maricrpani, b
50 M 110 M 150 m 200 M 250 m
g:‘(‘;;’]‘;“ ey | 42 6,1 8.0 9,0 10,0
JIncrasi yarapauKy 6,0 9,2 11,5 12,5 14,0
Sna 7,0 11,0 12,5 14,0 15,5
Cocna 9,0 12,2 14,2 16,0 17,5

KoHeTpyxmiio mymo3axucHOl cMyr# marictpani BHOHpAaIOTh 3aleXKHO
BiJ{ BENMYMHH Ha HIH mymy. J[ng psmoBol mocajku He3alNexHo BIJ HEHIPO-
norigdoro cxnaay K = 1, mus waxmataoi — K = 1,05.

3nadyeHHs KoedimieHTa nocnabieHHS 3BYKY 3€ICHUMU cMyramu (3HU-
XKEHHA PIBHA 3BYKY Ha 1 M IHMPHHU CMYTHM) NPHHHATO Taxi:

1. 0,08 obA/M — 1S neKOparMBHUX CMYF 3 TYCTHM, KPYMHHM JIHCTAM;

2. 0,025 nBA/M ~ n#is WINTBHAX CMYT;

3. 0,4 nBA/M — s WIABHUX KIABKAAPYCHHX CMYT.

Cnip 3ayBakHTH, 10 mIUeHI cMyrH (rycrora 0,9 —~ 1,0) niroth sk “3enesa
CTiRa”, — IPH 3ycTpiui 3 HEI 3BYKOBA eHepris BIOGMBAETHCH Y 3BOPOTHOMY
HanpsaMi. ONTHMAaNRHAMM BRaXAETbCH cmyra 3 rycrorow 0,8, ne 3syxosa
eHepris nocnabmioeThCsl Ha Benmuuny v. SKmo X cmyra Gararopsnua
(n psaniB), TO 3BIKEHHS PiBHA 3BYKY HOpIBHIOBATHME nv. SHUMNKEHHA piBHA
WYMY PI3HHMHM BHAaMH 3eJieHHX HAcalpkeHb nomani y tabn. 7.8.
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Tabruyn 7.8

Hlupuua
CMYTH, M

KoucTpyxuist Ta JeHAPONOTIaRuil CKIaL CMYTH

3HIDKCHHS
PIBHS ILIYMY,
nbA

10

Tpu psv MUCTAHAX AEPEB: KiIEHa TOCTPONUCTOrO, B’ A3
3pgaiiroro, nunu apiGuoaucroi, roroni GanssamiuHol
(y psaposill xoHCTpYKUii HOCAJOK) 3 YarapHHKOM B
KMBOILIOTI af0 MiANICKOM 3 KIEHA TAaTapchKoro, cuipel
KAJUHONHCTOT, IUMOJIOCTI TATAPChKOI

15

YoTupH pAIH JIMCTAHMX ACPEB — JUMM ApiOHOMMCTOL,
KJI€Ha TOCTPONUCTOro, Tonodi Hanp3aMivHol (y psanosid
KOHCTpYXUil NOCaJOK) 3 HArapHHUKOM y ABOAPYCHOMY
JUBOILIOTL Ta miZickom 3 akanii sxosrol, cripei xamu-
HONUCTOT, TOPIOBHEH, YKHMOIOCT] TATapChKOi.

15

Yorupd pgAH XBOHHUX JEpeB — SNMHH, MOJIPHHHU
cubipeskol (v wmaxosii  xoHcTpyknii mocamox), 3
YArapHUKIB Y JBOAPYCHOMY XUBOIIOTI 3 fiepHy Oirnoro,
KJIEHA TATAPCHKOro, awauil JKOBTO, SKMMOJIOCTI  Ta-
TapChKoi.

8§10

20

II'saTh pamiB MUCTIHHX JAepeB — UMM APiOHONMCTOI,
Tonosl Oanp3amiunol, B'A3a 3BMYARHOro, KJICHA TOCTPO-
nucToro, (B pamoBiil KOHCTPYKIii mocagox) 3 uyarap-
HHKOM Y NBOAPYCHOMY XHBOINOTI i NifunickoM 3 cmipei
KaHHOIUCTOY, MUMOIOCTI TATapChKOL, THoRY cHOIpCh
KOT0.

20

ITsTe papiB XBOHHMX HepeB — MOAPUHU CHOIPCHKOI,
UMMM 3BHYaiizoi (y waxosif koncrpyxuii nocagok), 3
YATAPHAKOM Y ABOSPYCHOMY XHBOIIOTI Ta THANICKOM 3i
coipei KamMHONMCTOI, axauil »koBTol, ruoxy cubipch-
KOr'0.

911

25

Hlicte psjiB NHCTSHMX ACPEB — KICHA I'OCTPONHCTOrO,
B’s3a 3BUUAliHOrO, JIunM ApibHOMMCTOL, TOnoN Hank3a-
MigHOT (Y Iax0Bilf KOHCTPYKHIT HOCAN0K) 3 YArapHUKOM
y ABOSAPYCHOMY >KHUBOIUIOT Ta NIANICKOM 3 KieHa Ta-
TAPCHKOro, KUMOJOCTI TATAPCHKOI, THOLY CHOIPCHKOTO,
Jiepuy Ou10ro.

30

CiM — BiciM psAiB JMCTHHNX JCpeB — JMHIH JPIOROTHC-
Toi, KNeRa TOCTPONMCTOro, Tonon Ganp3amiynoi, B s3a
3puYaiiHoro (Y maxosili KOHCTPYKHIT NOcaNoK) 3 Yarap-
HUKOM Y JBOSPYCHOMY JKHBOIUIOTI i HiJUTICKOM 3 KIeHa
TATAPCHKOTO, XUMONOCTI TATAPChKOI, Tioxy cubipcrro-
ro, AepHy O1I0ro.

159




[image: image14.png]HailixpamusM nryMo3axucHHM e(exrToM XapakTepH3yOThCs CMYTH, pO3-
MillleHl Ha expaHyldoMmy Oap’epi — 3eMIITHOMY KaBanmbepi. SIKIio maricrt-
pajiib y HH3HHI, TO GakaHO O3ENEHUTH BepxHI0O OpiBky cxmmy. HaitGinbm
edekTHBHOX (OPMOIO NMOUEPEYHOTO HPOPIMI0 BBAXKAECTHCA POpMA TPUKYT-
HuKa 3 OiNBII IMOJOrCK CTOPOHOIO CTOCOBHO JXKepela MIyMy.

3axucHi 3eNeHi CMYTH HiIOTh KOMILIEKCHO: 3MEHHIYIOTH IIYM, OCaJPKYIOThH
@], DOrJMHAIOTE BHXJONHI Ta3d, NOMIIIYIOTh MIKPOKIIMAaT, BOJOIIIOTH
MO3UTHBHHM TICHXO-EMOLIHHUM BIUTHBOM

KonmponwHi 3anumanna ma 3a80a1HA

1. HoscHiTe BU3HAYEHHS IOHATTA “IIyMm”,
“pibpanis”

2. SxknMu GIBUIRMMH TapaMeTpaMH XapaKTepHu3yeThes IIyM, YIBTpa-
3ByKOBi Ta iHQPa3BYyKOBI KoAMBaHHg?

3. AxuM 9uHOM IiIOTH Ha OpPraHi3M NIONUHM IIyM, YiIbTpa- Ta iHdpa-
3BYK, BiGpanii?

4. Y 4yoMy monira€ HOPMYBAaHHS IOYMy, yIbTpa- Ta iH(ppa3Byky, Bib-
pauii?-

5. HasBitb OCHOBHI cmocoOM 3aXMCTY BiI BIUIHBY IIYMY, YIbTpa- Ta
indpa3ByKy, BiOpanii.

6. B uomy mossrae 3ByKoi3onanis Ta 3BYKOIOTIHHAHHSN?

7. Ulo Take BibGpoizomnsiig?

8. o raxe raymuukn mymy? g AxwX UWIyMiB 1X BHKOPHCTORYHOTH?

9. Tepemiuitsy inanBinyanpHi 3aco0M 3axucry Bijf mrymy ta Bibpauii.

10. Slxum npurazoM BUMIPIOIOTE 1ym?

11. SIx pospaxyBaTu WHMPHHY INyMO3axucHOI 3esenoi cmyru?

“ynprpasByk”, “iH{pa3zByk”,

7

Po3zoin 8.

3AXUCT BIJ EJEKTPOMAI'HITHHUX ITIOJIB I
BUNNPOMIHIOBAHD

8.1. EjlekTpoMaruiTHe 1moJie Ta 0ro BIUIMB HA 3A0POB’S JTIORNHH

Enexmpomaznimui KOMU6anHa — ¢ OXHOTACHI MepioAnTHi 3MiHH B33€EMO-
OB’ S3aHMX €JIEKTPHUHOrO Ta MArHiTHOro mOJiB. TTOMMpEHHA 3MIHHOTO
eIeKTPOMATHITHOTO 0N B TPOCTOPI 3 YacOM HA3HBAIOTL enekmpomae-
HIMHOIO X6Uielo.

EnexTpoMartiTHi XBAII BHHHKAIOTh y IPOLEC IPUCKOPEHHS PyXY €NEKT-
pHuHEX 3apsfiB. [lO€IHAHHA EIEKTPHYHOTO Ta MATHITHOTO NOJIiB  CTBOPIOE
TAK 3BaHE eNeKMPOMAZHImHE noRe.

Y upupomi [kepenamH €NEKTPOMArHiTHMX IOMIB € aTMocdepHa eJIeKT-
pHKa, KOCMiuHe TpOMiHHs, BunpoMinrosants Conus. Jlo WTY4HUX Jukepen
HaJexXaTh TeHepaTopH, TpaHcGOPMATOpH, AHTEHH, Na3epPHi YCTAHOBKH,
MIKpOXBUJIBOBi IEdi, MOHITOPH KOMII'JOTEPIB TOIIO. IIpoMuCIIOBUMH JIKE-
penaMu eNeKTPOMAarHiTHHX IMOJNiB € BUCOKOBOJIBTHI NiHII eleKkTponepenay
(JIEIT), BuMipioBanbHi NpuUNanu, BiAKpUTE pO3nOAiNEHE YCTaTKyBaHHA:
(iHEyKUifHi KOTYWKH, OKpEMi eNeMEHTH remeparopis, pobodi KoHZEH-
caToOpH TOIIO).

3aJIeKHO Bijl MOBKUHM XBHJIi €JeKTPOMAarHiTHe BUIPOMIHIOBAHHA MO-
Aingiors Ha piamasond (Taba. 8.1). OCHOBHHMH napamMeTpaMu eJIEeKTPO-
MAFHITHHX KONHBAHb € HOBXKHHA XBHJI, 4aCTOTA KONMBAHbL i LIBHIKICTH
MOUIMPEHHS.

Joexcuna enexmpomazHimnoi xeuni — ye gi0CMansb, HA AKY NOWUPIOEMbCA
X6UAA 3a udc 00HO20 Nepioody.

3B’S30K MiX HOBKHHOI XBHNI A, MBHIKICTIO ii HOMHUpPEHHS B Cepe-
poBund v i nepiogom T Ta 4acTOTOI KONMBAaHB V MOXHA 3aIlMCATH TAKHM
YHHOM:

8.1

3a Teopiero Maxcsena GyAb AKMIH 3apsjl, O PYXa€TbCA 3 TPHCKOPEHIAM
1460 KOIHBAETHCS, MA€ BHIPOMIHIOBATH ENEKTPOMArRITHI XBHIIi. i xsuii,
[OIHAPIOIOYHCh Yy HeoGMexeHOMy MpocTopi 3i [WBHIKICTIO C€BiTHa, CTBO-
PIOIOTH 3MiHHE eNeKTPOMAarHiTHe moje, fke 3JaTHE BIUIMBATH HA 3ap5m>1<em
YACTMHKM, CTPYMH, BHACHIZOK HOTO BiAOyBaeTbCA MEPETBOPCHHA eHeprii
lods B iHI BHAM eHeprii. Beio 061acTh MOWMPEHHA EMEKTPHYIHHX XBHIb,

U=%=XV,
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