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1. MTIPOU3BOACTBEHHbIU LUYM

o LLlym — 31O BecnopsigovHoe coveTaHue 3ByK(JB
pPa3fMYHOW 4YaCcToTbl M UHTEHCUBHOCTWN,
BO3HMKAIOLLUX MPU MEXAaHUYECKUX KONebaHusix B
yrnpyrou cpene (Tsepaon, XXnuagkou nnu
razoobpasHoun).

OnutenbHOe BO3gencTBMe LLyMma \/

/
CHWXeHne OCTPOTbI CryXa N 3peHund
[TpodeccmoHanbHoe
[ToBbILLEHME KPOBSIHOIO AaBrieEHUSA T
[onoBHble 6oy TYrOyXOCTb
CHWXeHMe namsaTu




OCHOBHbIE XapaKTEPUCTUKN

« 3BYyKOBble konebaHua f = 16 — 20000 Iy, |
e NHpaseyk f< 16 lu;

o Ynbrpassyk f> 20000 Iy,

o 3BYKOBOe€e AaBrieHue - nepemMmeHHoe aaerneHve P
BO3HMKalOLLIEE MPM 3BYKOBbLIX KONebaHuaxX Yactuy
cpeabl (OoNONHUTENbHO K aTMocdrepHoMmy), [a.



e NHTEHCUBHOCTbL 3BYKa | — 3TO KONIMYECTBO
9Heprnm, nepeHocumMmoe 3ByKOBOW BOJTHOU 3a
eguHULYy BpeMeHn Yyepes eauHuly nnowiaau
NOBEPXHOCTU, NePNeHaAUKYNApPHOU K HanpaBfeHuo
pacnpoCTpaHEHUA BOSHbI:

I = P?lpc,

e | — MHTEHCUBHOCTbL 3BYyKa, BT/M?; P — 3ByKOBOE
nasneHune, la; p — NNoTHOCTL cpeabl, Kr/m?; ¢ —
CKOPOCTb 3BYyKa B cpefe, M/cC.



o MuHnmanbHOe 3ByKOBOE AaBneHune P, «
MWUHUMarnbHas MHTEHCUBHOCTb 3BYKa ?O,
pasnnyaemMbie YXOM YenoBeKka - nopor
CNbILLMMOCTMU.

o Hanbonblune NHTEHCUBHOCTL 3BYKA U JaBnNeHune,
BOCNPUHUMAaEMbIE Ha CIyX, co3datoLme
oLlyuieHne 6onu — 6oneBoUu NOpoOr.



I, BT/m?
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YPOBHMU 13

o YPOBeHb MHTEHCUBHOCTU 3BYKa
L, =101g (),

roe | — NHTEHCUBHOCTbL 3BYyKa B JAaHHOWU TOYKe; IO —

MHTEHCUBHOCTb 3BYKa, COOTBETCTBYHOLLIAA MOPOry
CI1bILLWMOCTMN.

o YPOBeHb 3BYKOBOIo AaBJrieHUA
L,=20Ig (PIP,),

roe P — 3ByKOBOe AdaBlieHMe B JaHHOMW TOYKE, PO —
NOpOoroBoe 3ByKOBOE AaBneHune.




OkTaBbl -

o [lNna onpeneneHna 4actToTHOW XapaKTePUCTUKN
LLyMa 3BYKOBOW AManas3oH No 4YacToTe pa3bunsaroT
Ha OKTaBHblE NO0Chl YacToT (OKTaBbl), rae
BEPXHAS rpaHM4YHas YyacTtoTta fB paBHa yOBOEHHOM
HUXXHEW YacToTe fH nnu

B/ M=2.

o OKTaBHas nonoca xapakTepusyeTcs
cpegHereoMeTpmyeckon 4yactoTou

fcp = (- fe)'2.



Knaccudukauma LymoB

o 1o xapaKkTepy cnekTpa:

LLIMPOKOMOJTOCHBIN, C HEMPEPbLIBHBIM CNEKTPOM
LLUMPUHOW Bonee ogHOW OKTaBhl,

TOHanbHbIN, B CNEKTPE KOTOPOro MMETCH
Bblpa)X€HHble ANCKPETHbIE TOHA.



o o BpeMeHHbIM XapaKTepucTuKaMm:

NOCTOSIHHbIW, YPOBEHb KOTOPOro 3a 8-4acoBOW papoYmnn
neHb N3MeHsieTca He bonee yem Ha 5 obA,

HENOCTOSAHHbLIN (KOebNIOLWMNCS BO BPEMEHMU,
NPEepPbIBUCTLIN, UMNYIbCHLIN) - bDornee Yyem Ha 5 ObA.

o o yacToTe:
Hu3Kko4yacToTHble (< 400 ly),
cpegHedacToTHble (400 — 1000 Mu),
BblcOKOYacToTHbIe (> 1000 Iy).



LLlymomep

o [Npunbop wymomep nmeet wkany A (B gbA). gTa
LLIKana UMUTUPYET YaCTOTHYHO YYyBCTBUTENBHOCTb
4yenoBe4yecKoro yxa

(1000 Nu)




e TOCT 12.1.003 — 83* “CCHBT. lym. ObLiue
TpeboBaHnAa 6e3onacHoCTn.

e CH2.2.4/2.1.8.562-96 “LLlym Ha pabouunx

MecTax, B MOMELLEHUNAX XUMbIX U
OOLEeCTBEeHHbIX 30aHNI’.

o [1Ba mMeTOoga HOpMMPOBaAHUA LLIyMa Ha
paboymx MecTax.



HopmupoBaHme nNo npeaenibHOMY CNeKTPy Wyma -
OCHOBHOM MeTOopA ANA NOCTOAHHbIX LUWYMOB.
HopmMmupoBaHue BeeTcsl B OKTaBHbIX Nonocax 4acToT co
cpegHereomeTpuyecknmm Yactotamm 31,5; 63; 125; 250;
500; 1000; 2000; 4000; 8000 I'y. (MpedesnbHO
dornycmumbie YypPO8HU 38yKO08020 daeJsieHuUs1 8 Ob)

HopmupoBaHue ypoBHS 3ByKa B AbA. icnonbayetca ang
OPUEHTNPOBOYHON OLIEHKN MOCTOAHHOIO U
HernocTosdAHHOro wyma. OCHOBaH Ha M3MepeHun wyma no
ctaHgapTHon wkane A wymomepa B AbA. (lpedesibHO
donycmumMsbie ypPoO8HU 38YKa OJsisi MOCMOSIHHO20
wyma u sKeueasieHmHsble ypoeHU 38YyKa 6 OBA ons
HernocmosiHHO20 WymMa)




Bung  TpymoBou | YpOBHU 3BYKOBOTO JaBJIEHUs, Ib, B OKTaBHBIX | YPOHH®I® ®
NEATENLHOCTH | TIOJIOCAX co CpE/IHETreOMETPUYECKIMH | 3BYKR § © & 1
gactoramu, 1 11 DKBUBAJICHT
31,5 |63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | HbIC YPOBHH
3ByKa, 1bA
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JESITEIIbHOCTb,
IPOrpaMMHUpPOBa
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MPENIOJABAHUE,
oOyuyeHue
W3meputensubie (93 (84 (79 (70 (68 |57 |55 |52 |49 60
17|
AHATTUTUYECKUE
pabOoTHI B
nabopaTopuu




o
o Bubpauumsa npegcrasnser cobon konebartenbHble
OBWXEHUA YNpYrux Ten, KOHCTPYKLUUN, COOPYKEHUN
OKOJ0 MOSIoXKeHNs paBHoBecusi. Bubpauunto
Bbl3bIBAlOT HEYpPaBHOBELLEHHbIE CUMNOBbLIE
BO3JEUNCTBUSA, BO3HMKAlOLLME Npu paboTe
PasfMYHbIX MaLINH U MEXaHU3MOB.




Buabl Bubpauum

Oobwas

(Bo3pgencrTBue
Ha BCe Teno)

HapyLweHue
cepaeyHom
OEeATeNbHOCTH,
pPacCcTpPOUCTBO
HEPBHOW CUCTEMBI,
cnasmbl COCyAO0B,
N3MEHEHUS B
cycTaBax

Mo cnocoby
nepenaym
Teny

yernoBeka
4 )
NpodeccnoHanbHoOe
3aboneBaHue —
BUOpaunoHHan
\_ OonesHb .

INMokanbHas

(Ha
oTAelbHbIe
yacTu Tena —
yepes pyKu)

Cnasmbl cocynos,
HEPBHO-MbILLEYHbIE
N KOXXHO-CYCTaBHbIE
N3MEHEHUA




Mo HanpaBneHuo AencTBuA

BMOpaunsa nogpasaensieTcs B
z COOTBETCTBMM C HarnpaBneHuem
y OpPTOroHanbHOM CUCTEeMbl KOOPAUHAT
DY il

[1o BpeMeHHON XapaKTepUcTuke

*MOCTOSIHHAA BUOpaLusa — sl KOTOPOW KOHTPOSTMPYHOLLNIA
napamMmeTp 3a BpeMs AeNCTBUSA N3MeHSAeTcHa He bornee yem B 2
pasa (Ha 6 gb);

*HEeNnocTosiHHasa BMOpaumusa — napamMmeTp 3a Bpemda HabnoaeHus
n3mMeHseTcsa bonee 4yem B 2 pasa (Ha 6 gb).




B 3aBUCUMOCTU OT UCTOYHMKA »
BO3HUKHOBEHUA

1. TpaHcnopTHaAd




2. TPaHCMOPTHO-TEXHONOrM4yecKas




3. TexHonorn4dyeckas




XapakTtepucTtukm Bnbpauumm

UacTtoTta konebanum f=1/T, 'y

Amnnutyna konebaHnnm A — Hambornbllee cMeLleHne
KONeontoLwencsa To4KNn OT HENTPAIIbHOIo NOSTOXEHUA, MM.

CKopocTb BMbpaummn — riepeasi Npon3BogHasi CMeLLeHUS
BO BPEMEHMU, M/C: V=2rfA,

YckopeHue Bubpaumm — BTopas Npon3BoaHast CMeLLEeHUS
BO BpeMeHu, M/c%: a = 4n*fA.

INorapndpmumnyeckne ypoBHM BUOPOCKOPOCTU U
BUOpoyckopeHus, ab:

L, =20IgVlV, L =20 lgala,
OeucTeytoLlme adPeKTUBHbIE 3HAYEHUSA CKOPOCTH
V, =5-10"° mm/c, yckopenuns a, = 0,3 mm/c?,



e [OCT 12.1.012-90 “CCBbT. BubpaunoHHas
besonacHocTb. ObLwme TpedboBaHUs”,

e CH 2.2.4/2.1.8.566-96 «[1ponssoacreeHHas
BUOpauunga, Bnbpaumsi B NOMELLEHUSX XKUMbIX U

OOLWECTBEHHbIX 30aHUNY.



o CpegHekBagpaTu4Hble 3Ha4YEHUSA BUOPOCKOPOCTU B M/C, a
Takxe nx norapndomMmnyeckne ypoBHn B b B OKTaBHbIX
nosiocax 4YacToT.

« [nsa obuwen Bndbpaumm — B OKTaBHbIX Mosiocax
cpegHereoMeTpuyecknmm Yactotamu: 1; 2; 4; 8; 16;
31,5: 63 U,

o [ONS nokanbHon BUbpaunm — B OKTaBHbIX nonocax 8; 16;
31,5;: 63; 125; 250; 500; 1000 ['u.

- PernameHTupyeTtcs Takke npoaormKUTENbHOCTb
BO3ENCTBUSA NOKaribHOW 1 odulen Bubpaumm B
3aBMCUMOCTM OT CTENEHM MNPEBLILLEHNSA €€ NapaMeTPOB
HaJ HOPMAaTUBHbIMU 3HAYEHUSMW.



3. MHdpa3ByK

o NHdpaseyk (UN3) — a1o 0bnacTb akycTnyecknx
KonebaHun c 4yactoTtonm Hmxe 16 lu.

o /cTOYHMKN N3 B NPOMbILLNEHHOCTMU:
KOMMPEeCccopbl, An3ernbHble ABUratenu,
BEHTUNATOPbI, peakTUBHbIE ABUraTenu,
TpaHCNOPTHbIE CpeacTBa M ap.

o [lpnpoaHble nctouHnkn N3 — 31O rpom, LUTOPM,
3eMI1ETPSCEHNUSA, N3BEPXKEHUA BYNKAHOB.



HopmupoBaHue U3

e CH 2.2.4/2.1.8.583 — 96 “IH(ppa3ByK Ha paboumnx
MecCTax, B XXUNbIX N 0OLWECTBEHHbIX MOMELLEHUAX U
Ha TEPPUTOPUN XKNTOU 3aCTPOUKU”

o [lpenenbHO AonyCTUMbIE YPOBHU 3BYKOBOIO
naBneHus.

e YPOBHU 3BYKOBOIO AaBJIEHNA B OKTABHbIX Nonocax
CO cpeaHereoMmeTpnyecknmmn 4Yactotamu 2; 4; 8; 16
['u OOMKHbI ObITb HE bonee 105 ab, a ong nonoc ¢
yactoton 32 'y — He 6onee 102 nb.



4. YneTpasByK

o [lBa nogananasoHa: Hu3ko4acToTHbIM HY (20 — 100 kl'y) n
Bblcoko4YacToTHbIM BY (100 kl'y — 1000 MIy).

o BpegHoe Bo3gencTBume yneTpasByka Ha OpraHn3m
YyenoBekKa: HapyLleHue OeATeNIbHOCTU HEPBHOW CUCTEMDbI,
rosioBHbLIE DOMNKU, YTOMITAEMOCTL, CHUXEHME boneson
CITyXOBOW YyBCTBUTENLHOCTU, UIBMEHEHME COCYAUCTOrO
OaBlieHnda, cocTaBa U CBOUCTB KPOBMW.

o Y3 nepenaetca nmbo vyepes Bo3ayLuHyto cpeay (HY), nnbo
KOHTaKTHbIM MYyTEM Yepes XKNOKYI0 U TBEPAYO cpeny
(oencrtene Ha pykn pabotarowmx) (HY n BY). KoHTakTHbIN
NyTb Nepenayun ynesrpassyka Hamboree onaceH ans
opraHmama 4ernoBeka.



HopmupoBaHue Y3

[OCT 12.1.001 — 89 “CCBT. Ynbrpassyk. Obwine TpedboBaHns
b6esonacHocTU”.

H 2.2.4/2.1.8.582-96 “TurneHn4yeckue tpedboBaHunsi npmn paboTtax c
NCTOYHMKaMW BO34YLLUHOMO M KOHTAKTHOrO yrbTpasByKa MpoOMbILLSIEHHOrO,
MeaULMHCKOro 1 ObITOBOro HazHavYeHus”.

XapakTepucTunka Bo3ayLwHoro ¥3: ypOBHU 3BYKOBOIro aasneHus (ob) B
TPeTbOKTaBHbIX nonocax (s/fH = 1,26) co cpeaHereoMeTpny4eCcKNMU
yactotamu 12,5-100 Kkl u.

XapakTepucTuka KOHTaKTHOro ¥3: NMKoBOE 3Ha4YeHne BUOPOCKOPOCTH
NN ero fiorapudPmMmyecknn ypoBEHbD.

[onycTumble ypoBHM Y3 B 30HaX KOHTaKTa PyK U Apyrnx yacrtem tena
onepaTopa ¢ pabodnmm opraHamu nNpUbOpPoB He AOMKHbI NMPEBbILWATL
110 ob. HopmupyeTcsa n cymmapHoe BpeMs BO3O4eNUCTBUA YIbTpa3ByKa
Ha paboTatonx.



3dawuTta ot Y3

ANCTaHUMNOHHOE YyrpaBlieHUe yrbrpa3ByKOBbIMUA
YyCTaHOBKaMn N UX aBTOMaTuU3aunA,

pa3sMelleHne yCtTaHoOBOK B CrieLlnalibHbIX MOMELWEHUAX,

MCMNOSb30BaHNE 3BYKOU3OMNUPYIOLLINX KOXYXOB UK
9KpPaHOB;

NCnonb3oBaHWe CPeacTB MHAMBUOYANbHOW 3aLWMUTbI

(cneunanbHbI MHCTPYMEHT C N30NTMPOBaHHLIMU pPydKaMu,
PE3NHOBLIE Nep4vaTKn).



