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1. KPATKOE U3JIOKEHUE JIEKHHIMOHHOT'O MATEPHUAJIA

Pa3nea 1. BBenenne

duznyeckue XxapakTepucTUKu 1myma u Budbpanuu, Kinaccuduxanus mymos u Bubpauuu. Hopmupo-
BaHME IIyMa U BUOpaIUii.

LIym — 3TO COBOKYIHOCTh 3BYKOB Pa3JIM4YHON YaCTOTHl U MHTEHCUBHOCTHU (CHUJIBI), BOSHUKAIOUINX B
pe3ynbrate KojeOaTeNbHOTO IBIKEHUS YACTHIl B YIIPYTUX cpelax (TBEPABIX, KUIKUX, Ta3000pa3HbIX).
[Ipouecc pacmpocTpaHeHus KojeOaTelbHOro JIBMKEHHSI B Cpelie Ha3bIBAaeTCsl 3BYKOBOW BOJHOHM, a 00-
JIaCTh CPefibl, B KOTOPOH PacIpOCTPAHSIIOTCS 3BYKOBBIE BOJHBI — 3BYKOBBIM I0JIEM. Pa3nnyaroT yaapHbIi,
MEXaHUYECKUU, adpOrHApOJUHAMUYECKUIN IIyM. YJapHBIM IIyM BO3HHUKAeT MpPU ILITAMIIOBKE, KIIEIKE,
KOBKE U T.J.

MexaHu4ecKuii IyM BO3HUKAET MPHU TPEHUH U OMEHUH Y3JIOB U JIeTaleld MallMH U MEXaHHU3MOB
(poOUITKH, METTBHHUIIBL, YJIEKTPOABUTATEIH, KOMIIPECCOPBI, HACOCHI, IEHTPUMYTH U 1Ip.).

AdpoaMHAMHMYeCKHIl IIyM BO3HUKAET B ammaparax M TPyOONpoBoJax MpH OOJBIIMX CKOPOCTSIX
JBKEHUS BO3/yXa, T'a3a WU KUIAKOCTH U MIPHU PE3KUX MU3MEHEHUSX HAIPaBJICHUS UX JABUKEHUS U JIaBJIe-
HUSL

OcHoBHbIe Qpu3nUecKHe XapaKTepPHUCTUKH 3BYKa:

—yvacrora f (I'n),

— 3ByKoBoe¢ napienue P (I1a),

— MHTEHCHUBHOCTD WM cuiia 3BykKa I (B1/M2),

— 3ByKOBas MomHocTs W (BT).

CxopocTh pacnpocTpaHeHHs 3BYKOBBIX BOJIH B arMocdepe ripu 20°C paBHa 344 m/c.

Oprassl cityxa 4yenoBeKa BOCIIPUHUMAIOT 3BYKOBBIE€ KOJIeOaHUsl B UHTEpBajie 4acToT ot 16 1o 20000
I'u. Konebanus ¢ yacroroii Huxke 16 ' (uHbpa3Bykn) u ¢ yactoroil Beime 20000 (ynpTpa3Byku) HE BOC-
IIPUHUMAIOTCSI OpraHaMH CIyXa.

[Ipu pacnpocTpaHeHHH 3BYKOBBIX KOJIEOaHHI B BO3AyXe MEPUOANUECKU TOSBISIOTCA 00IacTh pas-
PEXKEHUs U TOBBIIIEHHOTO JaBjeHHs. Pa3HOCTh NaBieHUI! B BO3MYIIIEHHON M HEBO3MYILEHHOM cpenax
Ha3bIBAETCS 3BYKOBBIM JaBieHueM P, kotopoe nsmepsiercs B mackansax (I1a).

PacrnipocTpanenre 3ByKOBOI BOJIHBI COIIPOBOXKIAETCS U MepeHocoM 3Heprun. KonnuecTBo sHepruu,
MEPEHOCUMOE 3BYKOBOU BOJIHOM 3a €IMHUILY BPEMEHH Uepe3 €ANHUILY TOBEPXHOCTH, OPUEHTUPOBAHHYIO
MEPIEHIUKYJIAPHO HANpPABICHUIO PAcIpOCTPAHEHUs! BOJIHBI, HA3bIBAETCS WHTEHCUBHOCTHIO WM CHUJIOU
3ByKa I u u3mepsiercs B Br/m”.

[Ipou3BeneHne Ha3bIBAETCs YACIbHBIM aKyCTUYECKUM CONPOTHUBIIEHUEM CPEIbl, KOTOPOE XapaKTe-
pHU3YET CTENEeHb OTPAKEHUsI 3BYKOBBIX BOJIH IPU MEPEXOJE U3 OAHOU Cpeibl B IPYrylO, a TaKkKe 3BYKO-
M30JIMPYIOIIKE CBOIICTBA MaTepHAaIIOB.

MuHuMaabHasi MHTEHCMBHOCTb 3BYKa, KOTOpas BOCIPUHUMAETCS YXOM, Ha3bIBa€TCSl MOPOrOM
CIBIIIMMOCTH. B KadecTBe cTaHIAapTHOW 4acTOThl cpaBHEeHMs npuHsATa yactora 1000 I'm. Ilpu stoi 4va-
cToTe mopor casimumMoctu Iy = 10-12 BT/M2, a COOTBETCTBYIOIEE €My 3BYKOBOE jaaBiieHHe Py = 2*10°
> [Ta. MaKcHMa/IbHAsi HHTEHCHBHOCTD 3BYKA, IIPH KOTOPOIl OPraH CllyXa HAdMHAET HCIBITHIBATE GOTe-
BOE OIyIEHHE, HA3BIBACTCS MOPOTOM GONEBOrO OIIyIieHHs, paBHBIM 10 BT/M’, a cOOTBETCTBYyIOIICE
emy 3ByKoBoe paBienne P =2%10” ITa.

Tak KaK U3MEHEHUsI THTEHCUBHOCTH 3BYKa M 3BYKOBOTO JIaBJICHHUS CIBIIIUMBIX Y€JIOBEKOM, OTPOM-
HBI M COCTaBIIsOT cootserctBerHo 10" i 10 pa3, TO MOJIb30BATHCA JJISl OLEHKU 3BYKa aOCOIIOTHBIMU
3HAYEHUSMU HHTEHCUBHOCTH 3BYKa WJIM 3BYKOBOTO JIaBIICHUS KpaifHe HEeyI0OHO.

JI71sl TUTHEHUYECKOW OIEHKH IITyMa MPUHATO U3MEPSTh €r0 MHTCHCHBHOCTh M 3BYKOBOE JIaBJICHUE
HEe a0COMIOTHRIMH (U3UYECKUMHU BETUYMHAMH, a JIOTapu(MaMu OTHOILICHHH ITUX BETUYHH K YCIOBHOMY
HYJIEBOMY YPOBHIO, COOTBETCTBYIOIIEMY MOPOTY CIBIIIMMOCTH CTaHIApTHOro ToHa yactotord 1000 I'm.
Otu norapudMbl OTHOILIIEHUH HAa3bIBAIOT YPOBHSIMHU MHTEHCUBHOCTH U 3BYKOBOT'O JAaBJICHUS, BEIPAKCHHbBIE
B Oenax (b). Tak kak opraH ciayxa 4eloOBEKa CIIOCOOCH pa3anyaTh U3MCHCHHE YPOBHS WHTCHCHUBHOCTH
3Byka Ha 0,1 Gena, TO AJS MPAKTHUECKOTO UCIOJIB30BaHUs ynoOHee eqununa B 10 pa3 MeHble — AelHu-
oea (ub).

YpoBeHb HHTEHCHUBHOCTH 3ByKa L B menmubenax onpenensiercs mno Ggopmymne
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L=10Lg(/IL,) .

Tak kak UHTEHCUBHOCTH 3BYKa MPOMOPIHOHATIbHA KBAJAPaTy 3BYKOBOTO JIaBJIEHUS, TO 3Ty POpMyITy
MOHO 3aIIMCaTh TAKXKE B BUJIC

L=10Lg(P*/P,%)=20Lg(P/P,) , 1b.

Hcnonb3oBanue norapuMUYECKON MIKATBI UISI U3MEPEHUST YPOBHSI IIyMa MO3BOJISET YKJIAAbIBATh
OoJpIION MMana3oH 3HadeHuid [ u P B cpaBHUTEIRHO HEOOIBIIIOM HHTEPBAJIC JOTapU(DMHUUECKUX BEIIMUNH
ot 0 1o 140 nb.

IToporoBoe 3HaueHne 3BYKOBOIro aaBjeHust Py coorBercTByeTr nopory cisimumoctd L = 0 1b,
nopor 6osieBoro omyiieHus 120-130 ab. Illym, naxe xorna on HeBenuk (50-60 1B) co3maer 3HAYNTEIIb-
HYIO Harpy3ky Ha HEpBHYIO CHCTEMY, OKa3bIBas ICHUXOJOruyeckoe Bo3zaeiicTBue. [Ipu neiicTBum mryma
oomee 140-145 nb Bo3MokeH pa3pbiB OapabaHHOMN MEPEIIOHKH.

CymMMmapHblii ypoBeHb 3BYKOBOIO JaBJjieHus1 L, co3naBaeMblii HECKOJIbKHMH HCTOYHHUKAMH
3BYKa € OJIHHAKOBBIM YPOB-HEeM 3BYKOBOI0 aaBjeHus Li, paccunteiBarorces o gpopmysie

L=L;+10Lgn , nb,

I/I€ N — YKCJIO UCTOYHHUKOB IlIyMa C OJIMHAKOBBIM YPOBHEM 3BYKOBOI'O JaBJICHHUS.

Tak, HanpuMep, ecu IIyM CO3J1al0T JIBa OJIMHAKOBBIX HCTOYHMKA IIIyMa, TO UX CyMMApHBbIH 1IyM Ha
3 nb OombIre, YeM KaKJ0ro U3 HUX B OTACIHHOCTH.

ITo ypoBHIO MHTEHCUBHOCTH 3BYKa €III€ HENb3s1 CYAUTh O (PU3HOIOTMYECKOM OLIYIIEHUH TPOMKOCTH
3TOrO 3BYKA, TaK KaK Halll OpraH cllyXa HEOJMHAKOBO YyBCTBUTEJIEH K 3ByKaM Pa3jINYHbIX YaCTOT; 3BYKHU
paBHBIE 110 CUJIE, HO PAa3HOM 4acTOTHI, KAKYTCA HEOAUHAKOBO rpoMkuMH. Hanpumep, 3Byk yactoroit 100
I'n u cunoii 50 nb BocnpuHMMaeTcs kak paBHOrpoMkuii 3Byky yactroroit 1000 ' u cuinoit 20 ab. Ioato-
My JUIsl CPaBHEHUS 3BYKOB Pa3JINYHBIX YacCTOT, HAPAAY C MOHATUEM YPOBHS MHTEHCHUBHOCTH 3BYKa, BBeE-
JICHO TIOHSATHE YPOBHS T'POMKOCTHU C yCJIOBHOM eauHuLeld — GoH. OauH (OoH — rpOMKOCTh 3BYyKa IpH Ya-
crore 1000 ' n ypoBHe nHTeHCHMBHOCTH B 1 1b. Ha wactore 1000 I'y ypoBHM rpOMKOCTH MPUHSATHI paB-
HBIMH YPOBHSIM 3BYKOBOT'O JIaBJICHUSI.

Ha puc. | nokasansl KpuBble paBHOW I'POMKOCTH 3BYKOB, ITOJIyYEHHBIE T10 PE3yJIbTaTaM U3y4EHUS
CBOMCTB OpraHa ciyxa OLIEHHMBATh 3BYKH Pa3JIMYHON YACTOTHI 10 CYOBEKTUBHOMY OUIYLIEHHIO I'POMKO-
ctu. U3 rpaduka BUIHO, 4TO HauOOJIbIIEH YyBCTBUTEIBHOCTBIO Halle yXxo oOsagaer Ha yactotax 800-
4000 I't, a Haumenbient — mpu 20-100 .
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OOBIYHO TapaMeTphl IIyMa W BUOpAllMii OICHUBAIOT B OKTABHBIX IMOJIOCaX. 3a IIUPHHY IOJOCHI
MIPUHSATA OKTaBa, T.€. HHTEpPBaJl 4acTOT, B KOTOPOM BhIcuias yactorta f, B ABa pa3a Oosbiie Husmel f). B
KAaueCTBE YACTOTHI, XapaKTEPU3YIOMICH IOJIOCY B IEJIOM, OepyT CpeIHEreOMETPHUYECKYI0 4YacTOTy
. CpenHereoMeTpu4yecKue 4acToThl OKTABHBIX MoJioc ctaHgaptuzoBanbl ['OCT 12.1.003-83 "Illym.
Obwue mpebosanus bezonacnocmu" u cocrapisior 63, 125, 250, 500, 1000, 2000, 4000 u 8000 I'ty mpu
COOTBETCTBYIOIIMX MM T'paHH4HBIM yactoTtam 45-90, 90-180, 180-355, 355-710, 710-1400, 1400-2800,
2800-5600, 5600-11200.

3aBUCHUMOCTh BEJIIMYUH, XapaKTEPU3YIOMIMX IIIyM OT €r0 YacTOThl, HA3bIBA€TCS YACTOTHBIM CIEK-
TpoM mryma. [ yno6cTBa (M3HOIOTHYECKON OICHKH BO3/ICHCTBUS IIIyMa HA YEIIOBEKA Pa3IUYarOT HU3-
kouacToTHbIN (70 300 '), cpenneuactoTHbIM (300-800 I') 1 BeIcOKOYacTOTHBIN (BhIIe 800 I'11) TIrym.

I'OCT 12.1.003-83 u CH 9-86 Pb 98 "Illym na pabouux mecmax. Ilpedenvro donycmumvle ypogHu"
KJIacCUGUIUPYET LIYyM I10 XapaKTepy CIEKTpa U MO BPEMEHH JIeHCTBUS.

ITo xapakTepy cnekTpa:

— IIMPOKOIIONIOCHBIN, €CITM OH UMEET HEeTIPEPHIBHBIN CIIEKTP MIUPUHOMN O0jiee 0JIHOI OKTaBHI,

—TOHAJILHBIN, €CJTH B CIIEKTPE UMEIOTCSI BRIPAKEHHBIC TUCKPETHBIC TOHA. [Ipy 3TOM TOHAIBHBIN Xa-
pakTep 1myma i MPaKTUYECKHUX IeJiel yCTaHABIUBACTCS U3MEPEHHUEM B TPEThOKTABHBIX MOJIOCAX YACTOT
(ISt TPETHOKTABHOM TOJIOCHI IO TIPEBBIIIICHUIO YPOBHS 3BYKOBOTO JaBJICHHS B OJIHOM IOJIOCE HAJl COCE/I-
HUMH He MeHee yeM Ha 10 1b.

Ilo BpeMeHHBIM XapaKTePUCTHKAM:

— TIOCTOSIHHBIN, YPOBEHb 3BYKa KOTOPBIX 3a 8-4acoBOM paboumii eHb U3MEHSETCS BO BPEMEHU HE
Ooitee uem Ha 5 1b,

— HEMOCTOSHHBIN, YPOBEHB 3BYKa KOTOPBIX 3a §-4acoBOi pabouuil AeHb U3MEHSETCS BO BPEMEHHU
0oxee yem Ha 5 1b.

HenocrosinHbIe LIyMBbI J€JSITCS HA:

KOJICOTIONIIECS BO BPEMEHH, YPOBEHB 3BYKa KOTOPBIX HEMPEPHIBHO H3MEHSIECTCS BO BPEMCHH;

MIPEPHIBUCTHIE, YPOBEHB 3BYKa KOTOPBIX CTyMeH4YaTo u3MeHsercs (Ha 5 nb u 6onee);

UMITYJIbCHBIC, COCTOSIIINE W3 OJHOTO I HECKOJBKHUX 3BYKOBBIX CUTHAJIOB, Ka)IbIH JUTHTEIHHO-
CThIO MeHee 1 c.

Haun0onp1ryro onmacHOCTh JIIs YeIoBeKa MPEICTaBIISIOT TOHAIBHEIC, BBICOKOYACTOTHBIE W HETIOCTO-
SIHHBIE IITyMBI.

YabTpa3ByK MO CNOCO0Y PAaCHpPOCTPAHEHHs MOAPA3AesieTCsl HA:

— pacmpoCTpaHsIeMblil BO3AYIIHBIM TyTeM (BO3AYIIHBIN YIbTPA3BYK);

— pacTIpoCTpaHsAEeMblii KOHTAKTHBIM ITYTEM MPHU COMPUKOCHOBCHHUH C TBEPJABIMH U JKUIKUMHU CpeJia-
MU (KOHTAKTHBIN YIbTPA3BYK).

Y IbTpa3BYKOBOH TMAIa30H YaCcTOT MOAPA3ISIICTCS Ha!

— HU3KOYaCTOTHBIC KosteOanus (1,12* 10% - 1*10° I'm);

— BeicokogacToTHble (1%10° - 1#10° I'n).

Hcrounnkamu yiabpTpa3ByKa sIBISIETCS MPOU3BOJACTBEHHOE 000PYAOBaHKE, B KOTOPOM T€HEPUPYIOT-
Csl YIIbTPa3BYKOBBIC KOJICOAHUS IS BBITOJIHEHUS TEXHOJOTHIECKOTO TPOIecca, TEXHUIECKOTO KOHTPOJIS
U U3MEPEHH, a Takke 000pyAoBaHUe, MPU IKCIUTyaTallMd KOTOPOTO YJIhTPA3BYK BO3HUKAET KaK COMYT-
CTBYyIOLTUH (haKTOp.

XapakTepucTUKOi BO3IYIIHOIO YJIbTPa3ByKa Ha pabouemM mecte B cooTBeTcTBUM ¢ ['OCT
12.1.001 "Vavmpazeyk. Obwue mpebosanus dezonacnocmu" u CH 9-87 Pb 98 "Vivmpaszeyk, nepeoato-
wutica 6030yuiHbiM nymem. Ilpedenvno donycmumvie YposHU Ha pabouux mecmax" SBISIOTCS YPOBHH
3BYKOBOT'O JIaBJICHHSI B TPETHOKTABHBIX II0JOCAX CO CPEIHEreoMeTpudeckuMH yactoramu 12.5; 16,0;
20,0; 25,0; 31,5; 40,0; 50,00; 63,0; 80,0; 100,0 I 11

XapakTepuCcTUKONH KOHTAKTHOIO yJjabTpa3Byka B cootBercTBuu ¢ ['OCT 12.1.001 u CH 9-88 Pb
98 "Vaempaszseyk, nepeoarowuiics konmakmuwvim nymem. Ilpedenvno donycmumvie ypoeHu Ha pabouux
Mecmax" ABIAIOTCS MUKOBbIE 3HAYEHUSI BUOPOCKOPOCTU HIIM YPOBHU BUOPOCKOPOCTH B OKTaBHBIX IOJIO-



cax co cpegHereoMerpuyeckumu yactoramu 8; 16; 31,5; 63; 125; 250; 500; 1000; 2000; 4000; 8000;
16000; 31500 kI'm.

Bubpauuu — 510 K0e0aHUs TBEPABIX TEJ — YacTeW armapaToB, MALINH, 000PYAOBaHHS, COOPYXKe-
HUH, BOCIPUHUMAEMble OpPraHMU3MOM YEJIOBEKa Kak coTpsceHus. YacTto BHOpaIM COMPOBOXKIAIOTCA
CJIBIITUMBIM IIIYMOM.

ITo cnoco0y nepenaum Ha YesiOBeKa BUOpAIUs OJIPA3CIIAETCS Ha JIOKAIbHYIO U 00WYIO0.

OOm1ast BUOpaIys nepeaaeTcs: Yepe3 OrnopHbIe MOBEPXHOCTH HA TEJIO CTOSIIETO MM CHUISIIETO Ye-
noseka. Haubonee onacHast yactora obuieii BUOpanuu JexxuT B auanazoHe 6-9 ', mockoiapKy oHa COB-
Ma/1aeT ¢ COOCTBEHHOW YacTOTOW KOJIOaHUI BHYTPEHHHX OPraHOB YEJIOBEKA, B PE3YJIbTATE YETO MOXKET
BO3HUKHYThH PE30HAHC.

JlokaabHasi (MecTHasi) BHOpamus niepeqacTcst 4epe3 pyku denoBeka. K nokanbHON BHOpammm
MOKET OBITh OTHECEHa M BHUOpalMs, BO3ACUCTBYIOIIAs Ha HOTH CHASILIErO YelOBeKa M Ha Mpelrlieyubs,
KOHTAKTUPYIOIINE C BHOPUPYIOUIMMHU OBEPXHOCTSAMHU pabOUUX CTOJIOB.

HcTounnkaMu OKaNbHON BUOpaluu, Mepenarolieiicss Ha paboTalomux, MOTYT ObITh: pyYyHbIE Ma-
IIUHBI C JBUTATENIEM WU PYYHOW MEXaHU3UPOBAHHBIM MHCTPYMEHT; OpPTaHbl YIPABICHUS MaIllMHAMHU U
000pyIOBaHUEM; PYYHON HHCTPYMEHT U 00padaThiBaeMble JIETaIIH.

OO0mas BuOpanus B 3aBUCUMOCTH OT UCTOYHHMKA €€ BOSHUKHOBEHUS [TOAPA3ENIsIeTCs Ha!

o0uryro BUOpamuio 1 KaTeropuu — TpaHCIIOPTHYIO, BO3ICHCTBYIONIYIO Ha YeJoBeKka Ha paboueM Me-
CT€ B CaMOXOJHBIX M MPHUIEMHBIX MalIMHaX, TPAHCIIOPTHBIX CPEJCTBAX IMPHU JIBIXKEHHH MO MECTHOCTH,
noporam u arpooHam;

00IIyr0 BUOpALHIO 2 KaTEerOPHUH — TPAHCIOPTHO-TEXHOJIOTHYECKYIO, BO3ACHCTBYIOIIYIO Ha YejIo-
BeKa Ha pabo4yux MecTax B MalllWHaX, MEPEeMEIAIONINXCS M0 CHEeIHaIbHO MOATOTOBIEHHBIM MOBEPXHO-
CTSIM ITPOU3BOJICTBEHHBIX MOMEIIEHUH, TPOMBIIIUIEHHBIX TIOIIAI0K, TOPHBIX BHIPAOOTOK;

o011yr0 BUOpalnio 3 KaTeropuu — TEXHOJIOTMYECKYI0, BO3ICHCTBYIONIYIO HAa YeJIOBeKa Ha paboyem
MECTE y CTallMOHAPHBIX MAlllMH WJIM MEepelalolylocsl Ha paboune MecTa, He UMEIOIME HCTOYHUKOB BHO-
pamumu.

OO6m1ast BUOpaus KaTeropuu 3 Mo MeCTy IUCTBUS TTOAPA3ICTAETCS Ha CIISAYIOIINUE TUTIBI:

3a — Ha MOCTOSHHBIX PA0OYUX MECTaX MPOU3BOICTBEHHBIX MTOMEIEHUN MPEANPUATHIH;

30 — Ha pabouux MecTax Ha CKJIa/Jax, B CTOJOBBIX, OBITOBBIX, AEKYPHBIX U APYTUX BCIIOMOTraTelNb-
HBIX TIPOU3BOJICTBEHHBIX MOMEIIEHUH, TJIe HET MalINH, TeHEPUPYIOLIUX BUOPALIHIO;

3B — Ha pabo4YMX MecTax B aAMHUHHMCTPATHUBHBIX U CIY>KEOHBIX MOMEILEHUSAX 3aBOJOYIPaBICHHUS,
KOHCTPYKTOPCKHUX OIOPO, TabopaTopHsiX, yUeOHBIX MYHKTaX, BHIYMCIUTENBHBIX [IEHTPAX, 3APABIYHKTAX,
KOHTOPCKHX MOMEIICHUSIX U IPYTHX MOMELIEHUSX paOOTHUKOB YMCTBEHHOT'O TPY/Ia.

Ilo BpeMeHHBIM XapaKTepuCTHKAM BHOpaNUs MOApPa31essieTcs Ha:

— IOCTOSIHHYIO, JUIsl KOTOPOW CHEKTPaIbHBIM WM KOPPEKTUPOBAHHBINA 110 YAaCTOTE HOPMHUPYEMBII
napameTp 3a BpeMs HaOmroAeHus (He MeHee 10 MUHYT WM BpeMsl TEXHOJIOTHMUYECKOTO IIUKIIA) U3MEHSIOT-
cs He Oosiee ueM B 2 pa3za (6 ab) npu u3MepeHnH ¢ IOCTOSTHHOW BpeMeHH 1 c;

— HEMOCTOSHHYIO BUOpAIUio, UIsi KOTOPOW CIEKTPAIbHBIN WIM KOPPEKTHPOBAHHBIA MO YaCTOTE
HOPMHUpPYEMBIM MapameTp 3a BpeMmsi HaOmojeHus (He meHee 10 MUHYT WM BpeMs TEXHOJOTHYECKOIO
[IUKJIa) U3MEHSIOTCS Oosiee ueM B 2 pasa (6 n1b) mpu u3MepeHun ¢ MOCTOSHHOM BpeMeHH 1 c.

OcHOBHBIE TapaMeTPbl, XapaKTePU3YIOLIUE BUOPALIUIO:

—gacrora f (I'm);

— amMIUITyaa cMemnieHuss A (M) (BenmnunHa HauOOJBIIEr0 OTKIOHEHHUS KOJEOTomencss TOYKA OT
MOJIOKEHUS PABHOBECHS );

— KoJeGaTebHas CKOPOCTH V (M/c); KonebaTenpHoe yeKopeHue a (M/c”).

Tax >xe kKak u IS [TyMa, BECh CIIEKTP YacTOT BUOpaIlii, BOCPUHUMAEMBIX YEIIOBEKOM, pa3felieH
Ha OKTaBHBIE MTOJIOCHI CO CPEIHET€OMETPHUYECKUMH yacTtoTamu 1, 2, 4, 8, 16, 32, 63, 125, 250, 500, 1000,
2000 I'm.

[TockonbKy Auamna3zoH U3MEHEHHs apaMeTpoB BHOpalK OT MOPOTOBBIX 3HAYEHHH, MPU KOTOPBIX
OHa HE OMacHa, J0 JNEHUCTBUTEIHHBIX — OOJBIION, TO YIOOHEE M3MEPATh HEACHCTBUTEIHHBIC 3HAUCHUS
ATUX MapaMeTpPOB, a Jorapu(M OTHOUICHUS ACHCTBUTEIbHBIX 3HAYCHHUM K MOPOroBbIM. Takyio BETUUHHY
Ha3bIBAIOT JIOTApHU(PMHUUECKIM YPOBHEM IIapaMeTpa, a eIuHHILY ee u3MepeHus — neuuden (nb).
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HopMupoBaHue 1rymMma oCyniecTBIIsSIETCS 110 IPEASIBHOMY CIIEKTPY IIyMa U YPOBHIO 3ByKOBOIO J1aB-
nenus. [Ipu nepBoM MeToze MpeaesbHO I0MYCTUMBIE YPOBHH 3BYKOBOI'O JaBJICHUS HOPMHUPYIOTCS B OK-
TaBHBIX IOJOCAX YACTOT CO CpeAHereoMerpuueckumu vacroramu 31,5, 63, 125, 250, 500, 1000, 2000.
4000, 8000 I'm. COBOKYNHOCTb AEBATH JOMYCTHUMBIX YPOBHEH 3BYKOBOI'O JIaBJICHUS Ha3bIBACTCS Mpe-
JIEJIbHBIM CIIEKTPOM.

Bropoit mMeTon HOpMUpOBaHUs OOLIEr0 YpPOBHS IIyMa, U3MEPEHHOro IO IIKajie A nrymomepa u
Ha3bIBAEMOTO0 YpOBHEM 3ByKa B ABA, HCIONb3yeTcs ajisd OpPUEHTUPOBOYHOM OLIEHKH IMOCTOSHHOIO M
HEMOCTOSHHOIO IITyMa, TaK Kak B 3TOM CJIy4ae CIIEKTp IIyMa HEU3BECTEH.

B npon3BOACTBEHHBIX YCIOBUSAX OYEHb YACTO IIIYM MMEET HEIOCTOSHHBIN xapakrep. B atux ycio-
BUAX Hanbosee y100HO MOJIb30BaThCS HEKOTOPOH CpeHEl BEeIMYMHON, Ha3bIBAEMON AKBUBAJICHTHBIM (TI0
SHEpPruM) YpOBHEM 3ByKa LaKB U XapakTepu3ymollel cpeiHee 3HaueHUe SHEpruu 3ByKa K 1bA. OToT ypo-
BEHb U3MEPSETCS CIEeNUaIbHBIMU HHTETPUPYIOIIMMH ITYMOMEPAMHU MJIH PACCUNUTHIBACTCS.

HopmatuBbl ypoBHEH H1yMa perinamMeHTUpYROTCsl «CaHUTapHBIMU HOpPMaMu JOIYCTUMBIX YpPOBHEMN
ryMa Ha padounx mecrax» Ne 3223—85, yTBepkaeHHbIMA MHUH3APAaBOM B 3aBUCUMOCTH OT UX KIJIACCH-
(buKaIyu 1Mo CIeKTPaTbHOMY COCTaBY M BDEMEHHBIM XapaKTepUCTHKAM, BUAY TPYIOBOH NESTEILHOCTH.

C TouKu 3peHusi OMOIOTUYECKOTO BO3ACHCTBUS CYIIECTBEHHOE 3HAUYCHUE UMEET CIEKTPAIbHBINA CO-
CTaB U NPOJOJDKUTEIBHOCT AeHcTBUs mrymMa. [1o3TOMy K 1OIyCTHMBIM YpOBHSIM 3BYKOBOTO JIaBJICHUS
BBOJISITCSI TIOTIPABKH, YUUTHIBAIOLINE CHEKTPAIbHBIA COCTaB U BPEMEHHYIO CTPYKTYypy mryma. Haunbonee
HEeOJIaronpusATHO ACHCTBYIOT TOHAIBHBIE U UMITYJIBCHBIC ITyMbI. TOHAIBHBIM CUUTAETCS IIIYM, B KOTOPOM
MIPOCITYIINBAETCS 3BYK OIpPEAeIeHHON YacTOThl. K MMITyIbCHBIM OTHOCHUTCS IIIyM, BOCIIPUHUMAEMBIN KaK
OTJENbHbIE YJapbl U COCTOSIIUNA U3 OJAHOIO MM HECKOJIBKUX MMITYJIBCOB 3BYKOBOW AHEPrUH C MPOJIOJI-
KHUTEIBHOCTBIO Kaxxa0ro MeHbIIe 1 ¢. [IInpokomnonocHsIM cuuTaeTcs 1myM, B KOTOPOM 3BYKOBAsi SHEPTHUS
pacnpezensercss 1m0 BCEMY CIHEKTPY 3BYKOBBIX 4acTOT. OUYEBUIHO, UYTO C YBEIMUYEHUEM JJIUTEIbHOCTH
BO3JICHCTBUS IIIyMa B TE€YCHHE CMEHbI aOCONIOTHBIC 3HAUEHUsS MOMPABOK CHUXkaroTcs. Ilpu sTom oHu
OoubIe Ui ITUPOKOIIOJIOCHBIX, YeM JIJIsl TOHAJIBHBIX MM MMITYJIbCHBIX ITyMOB, Ha mocTostHHBIX pabo-
91X MECTax JOIyCTUMBII YPOBEHb 3ByKa cocTasiisieT 80 nbA.

['uruenndeckre HOpMbl UH(pa3ByKa Ha paboOyuX MecTax, yTBepKIeHHble MUH3IpaBOM, ycTaHaB-
JUBAIOT JOIYCTUMBbIE 3HaYEHUS] YPOBHEW 3BYKOBOTO JIaBJIEHUS B OKTaBHBIX I10JIOCAX CO CPEAHETEOMETPH-
yeckumu gactoramu 2, 4, 8 u 16 I'iy me Beme 105 ab, a B monoce 32 I'm — 102 nb.

JlomycTuMble 3Hau€HMs yJIbTpa3Byka Ha pabounx mecrax periamentupyer 'OCT 12.1.001—83
«CCBT. Yabtpa3zsyk. Obuiue TpeboBanus 6ezonacHocTiy. HopMupyemoi xapakTepucTHKON yabTpa3By-
Ka B HU3KOYaCTOTHOM JIMAaIla30HE ABJIAETCS YPOBEHb 3BYKOBOI'O JIaBJIEHUS B TPETHOKTABHBIX I10JI0CAX Ya-
CTOT CO CpeIHeTeOMETPpUUECKIUMU YacToTaMu oT 12,5 mo 100 kI,

MeTobl TMTHEHUYECKON OIIeHKH BUOpalMy pabodyux MecT, HOpMUpYEMbIe MapaMeTphl U UX JAOMY-
CTHMBbIE BEJIMYMHBI yCTaHOBJIeHbI CaHUTapHBIMU HOpMaMH BHOparuu padounx mect CH 3044—84.

I'urueHnyeckyro OMeHKY BHOpaluii, BO3/IEHCTBYIOIIMX Ha YeJOBEKa Ha pabodyeM MecTe B MpPOH3-
BOJICTBEHHBIX YCIIOBUSIX, IPOU3BOJIAT CIEAYIOIIUMU METOJaMHU:

YaCTOTHBIN (CHEKTPAJIbHBIN, aHAJIU3 HOPMUPYEMOTO napameTpa. OH ABIJISE€TCS OCHOBHBIM METOJIOM,
XapaKTepU3yIOIIUM BUOPAIIMOHHOE BO3/IEHCTBUE HA YEIIOBEKA;

MHTETpabHasl OLIEHKA 10 4aCTOTE HOPMHUPYEMOTO NapameTpa, IpUMEHseMas NIl OpUEHTUPOBOY-
HOM OIIEHKHU;

71032 BUOpAIIMH, UCTIONIb3yeMas Uil OLlEHKU BUOpAlUU C yUeTOM BPEMEHH BO3JEHCTBHUSI.

[Ipu yacToTHOM aHalM3e HOPMUPYEMBIMH ITapaMeTpaMH SIBJISIOTCS CpeAHHE KBaJpaTUYHbIE 3HaYe-
HUSI BUOPOCKOPOCTH V M BUOPOYCKOpeHHUs a (WM UX Jorapudmuyeckue ypoHu Lv, La), usmepennslie B
OKTaBHBIX WJIM TPETHOKTaBHBIX IMOJIOCAX YACTOT (AJis OOIIMX y3KOMOJOCHBIX BUOpAIUil TOJBKO B TPETHO-
KTaBHBIX I10JIOCAX YacTOT).

[Ipu uHTErpasbHON OLIEHKE M0 YaCTOT€ HOPMUPYEMBIM MapaMeTPOM SIBJISIETCS KOPPEKTUPOBAHHOE
3Ha4YeHHEe BUOPOCKOPOCTH U BHOPOYCKOpEHUs U (WM HX JiorapudmMudeckue ypoBHH Lu), u3mepsiemble ¢
MTOMOUIbIO0 KOPPEKTUPYIOIIUX (PUIBTPOB MM BHIYMCIEHHBIE IO (pOopMyIaMm.

[Tpu 1o3HOM OIlEeHKE BHOpAallMd HOPMHPYEMBIM I1apaMETPOM SIBIISICTCS SKBHBAJICHTHOE IO SHEPTHU
KOPPEKTUPOBAaHHOE 3HaUYeHHE (WM ero JorapudMHUUEcKHil ypoBeHb LudkB), onpenensemoe mo Gopmy-
ze.



Paznea 2. lllym n BUOpauum B NPOU3BOJACTBEHHbBIX YCJI0OBHSAX

OCHOBHBIE UICTOYHUKH IIIyMa

MammHoCTpoeHHe SBISETCS] OJTHUM U3 TJIABHBIX MCTOYHUKOB IIIyMa U BUOpalMK Cpeau APYrux OT-
pacieil IpOMBIIIIEHHOCTH. TeXHOJOTHUeCKHE MPOIECChl, COMTPOBOXK/IAEMbIe HHTEHCUBHBIM IIIYMOM, HC-
MOJIB3YIOTCS MTPAKTUYECKH HA BCEX ATanax MPOM3BOJACTBEHHOIO HUKIA. OYEHb 4aCTO YPOBHU 3BYKOBOTO
JABJICHUS HA pa0OYMX MECTAX MPEBHIIIAIOT JOMYCTHMBIE 0 CAHUTAPHO-TUTHEHUYSCKUM HOpPMaM 3Haue-
Husa Ha 10-30 gb. Hepeako nmpuMeHsieMoe TEXHOJIOTHYECKOE 000pYy/I0BaHUE M MEXaHW3MPOBAHHBIN WH-
CTPYMEHT CO3JIal0T TaK)Ke CUIIbHBIC BHOpauu. MHOrooOpa3nue HCTOYHUKOB IITyMa W BUOpAIuu 00yCIIOB-
JIMBAET HAJIMYME BCEX X PA3HOBUIHOCTEM.

B cranemnaBuIpHOM MPOW3BOJICTBE TIABHBIM UCTOYHUKOM IIIyMa SIBJISIETCSI OCHOBHOE 000pya0OBa-
HUE: [1I€YU U KOHBEPTOpbl. B MapTEeHOBCKUX 11€XaX YPOBHHU 3BYKOBOT'O JABJIEHUS HAaXOIATCA B MpEIesax
74-103 nb. YpoBeHb 3BYKOBOIO JIaBJICHUS MPpU paboTe 3JIeKTporieyu JexkuT B npeaenax 104-115 ab.

YpoBHU 3BYKOBOTO JIaBJIEHUsI B KOHBEPTOPHBIX LIeXax HaxoAsaTcs B mpeaenax 82-113 ab.

[IpokaTHbIe 11€XU ABISAIOTCS HauOoOJIee IIYMHBIMU MO CPABHEHHIO C IPYTUMU II€XaMHU METaUTypru-
YECKOI'0 MKJIA. 3BYKOBOE JIABJICHHE B POKATHOM IPOU3BOJICTBE MOXKET focturarh 118-122 nb.

B nmuTeitHBIX 11eXaX UCTOYHHKAMHU MHTCHCHBHOTO IIyMa SIBISIOTCS (DOPMOBOYHBIC MAIIMHBI U BHI-
OMBHBIC pElIeTKH, co3aammue myMm ¢ ypoBHeM 105-115 nb B mmpokom crnektpe yactor. He meHbIe
[IyMa CO3/af0T IIAPOBBIC MEIBLHUIIBI, TAITOBOYHBIC O0apabaHbl, IECKOMEThI, BAOPAIIMOHHBIC CHTA U TPaM-
00BkH. BecbMa IIyMHBIM SIBJISIETCSI YUaCTOK OOpYOKHM M 3a4MCTKH OTJIMBOK ITHEBMO3yOMJIaMU U HAXKAad-
HbIMU Kpyramu. [llyM OCHOBHOrO TE€XHOJIOTMUECKOTO OOOpYIOBaHMS Ky3HEYHO-IIPECCOBBIX M IITaMIIO-
BOYHBIX 1I€XOB, OKAa3bIBAIOLLEIO HA 3arOTOBKU yJIapHOE JAEHCTBHUE — MOJIOTOB U MEXaHUUYECKHUX IIPECCOB —
SIBJISIETCSl HauOOoJIee MHTEHCUBHBIM 110 CPABHEHHUIO CO BCEMHU JAPYTMMH IIyMaMH MAallMHOCTPOUTETBHBIX
npeanpustuii, nocruras 115—130 ab. IlapoBo3nymiHble 1 MHEBMAaTUYECKUE MOJIOTHI U3AAIOT MOMHUMO
MEXaHWYECKUX TaKXKe a’poArMHaAMUYecKue mymMbl. Kpome Toro, 3To 000py0BaHNE BBI3BIBAET 3HAUUTEIIb-
HYI0 00IIyt0 BUOpaIuio. YPOBHHU IIyMa U BUOpAIIUU PAcTyT C YBETUYCHHUEM Beca MaJJaloliuX YacTeil Mo-
JI0Ta W YCUJIHS TIpecca. XapakTep myma — yIapHO-UMITYJIbCHBIH, MPU JJIUTETLHOCTH UMITYJIBCOB, U3Me-
psieMOM JeCATHIMH AOJSMH CEKYHABI U yacToTe 8-25 ynapoB B MUHYTY. 1o ciekTpanbHOMY COCTaBy 3TOT
IITyM OTHOCHUTCSI B OCHOBHOM K HU3KO- U CPEIHEYACTOTHOMY.

OCHOBHBIM MCTOYHHUKOM IITyMa MEXaHUYECKOTO TMpecca SBISIOTCS BHOpAIMK €ro CTAaHUHBI U MaxXo-
BHKA, BBI3BIBAEMBIC YJapaMH BO BCEX IMOJBUKHBIX COINPSDKEHUSIX MPEecca B MOMEHT BKJIFOUEHUSI KPHUBO-
[IUITHO-IIATYHHOTO WM SKCIIEHTPHUKOBOTO MEXaHU3Ma, KOTJIa IPOUCXOAUT BBIOOPKA JIFOPTOB B COUTICHE-
HUSX IIaTyHa ¢ MIEHKON padovero Bajga v MoJA3yHOM, a TaKkKe B MOJIIITUITHUKAX paboyero Baa.

[Tpu paboyem xo/ie ypOBHH IITyMa IPECCOB Ha CPEAHUX M BBICOKMX YACTOTaX BO3PACTAIOT B CPe-
HeM Ha § nb. Becbma 1myMHBIMU SIBISIOTCS U JPYTHE BUIBI Ky3HEYHO-TIPECCOBOTO 00OPYI0BaHMUSI, OCO-
OCHHO T€ M3 HUX, Ha KOTOPBIX MIACTHYecKas AedopMalivs 3aroTOBOK OCYIIECTBISETCS B XOJIOJAHOM CO-
CTOSIHUU: PYOWJIBHBIC MAIIMHBI, HOKHHIIBI, XOJOJHO-BBICAJOYHBIC, OOpE3HbIE, TBO3IWIbHbBIC, PE3h00-
HaKaTHBIEC U JPyrye MoJyaBTOMAaThl U aBTOMATHI. Y POBEHB ITyMa Iipu uX padote pocturaet 105-115 ab.

3HauuTeNbHOro0 ypoBHA — 105 ab — MOXET JOCTUraTh IIyM, CO3/1aBa€Mblii CBAPOYHOM arapary-
pon.

OO6mmit ypoBeHb 3ByKOBOTO JIaBJICHUSI B MEXAaHUYECKUX, PEMOHTHBIX ¥ MHCTPYMEHTAJIBHBIX II€XaX,
CO3/1aBa€MbIil METaJUIOPEKYIIMM 00OpyAOBaHUEM, HaxoauTcs B mpenenax 85-100 nb, mocturas B oT-
nenbHbIX ciydasx 105-114 nb. Haunbonee BricOKHEe ypOBHU IIyMa 3aperuCcTpUpPOBaHbI pU padboTe KpyI-
HBIX U TSDKENBIX TOKApHBIX, PEBOJBBEPHBIX, CBEPIUIBHBIX, (pE3epHBIX U HUIH(OBATHHBIX CTAHKOB.
CrnekTp 1ryma B OCHOBHOM CPE/IHE- M BBICOKOYACTOTHBIM.

OCHOBHBIMU HCTOYHHKAMH ITyMa TIpU pabOTe METAIIIOPEXKYIINX CTAHKOB SBIISIOTCS JIEMEHTHI UX
MIPUBOIOB — AJIEKTPOJIBUTATENH, 3y0UaThie U PEMEHHBIE TIEpe1auu, OAMIUITHUKN, OCOOCHHO MPH HATMYUH
M3HOCA, IEPEKOCOB U aucbOananca IBIKYIIUXCS YacTel, a TakKe caM MPOIIeCcC pe3aHus U BUOpAIIUU TEX-
HOJIOTHYECKOH cucteMbl. Beicokue ypoBam myma (100-106 n1b) BeICOKOYAacTOTHOTO XapakTepa CO3/1at0T-
cs mpu paboTe PEBOJILBEPHBIX CTAHKOB M aBTOMATOB BCIICJCTBUE YIapOB NPYTKOBOTO MaTepuaia o
Hampaslsoyo Tpyoy. Ha yyacTkax 3aTOUKM pexXyllero MHCTpyMEHTa OOIIMH ypOBEHb IIyMa COCTaB-
nsiet 85-90 nb.



HcTounnkamMu a’poAMHAMUYECKUX U MEXAaHMUYECKUX IIYMOB W BUOpAlUii BHICOKUX YPOBHEU SIBIISI-
FOTCSI BEHTUJISIIIMOHHBIE CHCTEMBI, HaCOChI, KOMIIPECCOPHBIE yCcTaHOBKH. [locnmeaHue co3maroT 0cOOCHHO
OOJIBIION IIyM, TPOU3BOJUMBIN BBIXOISIIUMHU B aTMOC(EPY 3aCACHIBAOIIUMHU U CTPABIMBAIOIIMME BO3-
JyXOBOJIaMH, KOPITyCaMH KOMITPECCOPOB, MPOXOASAIIMMH 110 TIOMEIICHUSM CTEHKaMH BO3TyXOBOJIOB.

XapakTtep uryma KOMIIPECcopa 3aBUCUT OT €ro KOHCTpyKuuu. llym mopiiHeBbIX KOMIIPECCOPOB B
OCHOBHOM HHM3KOYAaCTOTHBIH, TOTJa KaK B CIIEKTPE IIymMa TypOOKOMIIPECCOPOB MPe00IIaiatoT BHICOKOYA-
CTOTHBIE cocTaBisromue. [Ipu paboTe KOMIIPECCOPOB ra30TYPOMHHBIX YHEPTETHUYECKUX YCTAaHOBOK YpO-
BEHb CYMMAapHOTO (a3pOAMHAMHUYECKOTO0 U MEXaHWYECKOT0) IIIyMa, B OCHOBHOM BBICOKOYACTOTHOTO, JO-
cruraer 135-145 nb.

Paznea 3. Illym 1 BuOpanum B KMJIbIX IOMEIIEHUSIX U HA CeJINTeOHOH TeppUTOPHH

HopMupoBanue myma — oJlHa U3 BaKHEHIINX 3a/1a4 OXpaHbl OKpyKarowei cpensl. HopMel nryma
YCTaHABJIMBAIOTCS UCXOMAS M3 TEXHUUYECKUX TPEOOBAaHHMM M TUTMEHUYECKUX YCIOBHUI Tpya, HampuMep Ha
pabouux MecCTax M Ha CEIUTEOHBIX TEPPUTOPUSAX, B OMEIICHUAX KHIIBIX IOMOB M OOLIECTBEHHBIX 3/1a-
Hull. K TexHuueckuM TpeOOBaHUSIM HOPMHUPOBAHHUS IIyMa OTHOCUTCSl YCTAHOBJIEHUE JIOIIYCTUMBIX YPOB-
HEl IIyMa JUIsl HOPMaJbHOW 3KCIUIyaTallUH 3BYKOUYBCTBUTEIIBHBIX YCTPOMCTB, HallpUMEp, Paauo, KOH-
LEPTHBIX U T€aTpajbHbIX 3a710B. OLIEHKA IIYMOBBIX XapaKTEPUCTHK U UX CPAaBHEHHE C HOPMATUBAMH 1103~
BOJIIET €Il€ Ha CTaJuu NPOEKTUPOBAHMs pa3pabaTbiBaThb MEPONPUSATHUS 10 CHUKEHHUIO 3THX YPOBHEH.
JlonycTuMbIe IIYMOBBIE XapaKTEPUCTUKHU perylaMeHTupyrorcs: mig padounx mect — ['OCT 12.1.003—
83; xunbix nomenieHudt — ['OCT 12.1.036— §1; Tepputopuil pa3aMyHOro X03sIiICTBEHHOTO Ha3HAYEHUS
U TIOMEUIeHMs! KWIbIX U oOmecTBeHHbIX 31aHuil — ['OCT 23337 — 78; [lonmycTuMble XapaKTEpUCTUKU
ynpTpa3Byka pernamentupyrores [OCT 12.1.001-89. HopMupyeMbimu mapameTpaMu (XapakTepUCTUKON )
[IOCTOSIHHOTO IIyMa CYMTAIOTCSI YPOBHH 3BYKOBOT'O JaBi€HMsI L B OKTaBHBIX YAaCTOTHBIX IIOJIOCAX CO
CpellHereoMeTpruIeCKMMu yactoramu, B 1b, 63, 125, 250, 500, 1000, 2000, 4000, 8000 I'u. JonycTtumblie
YPOBHU 3BYKOBOTI'O JIaBJIC€HUSI (SKBUBAJIEHTHBIE YPOBHHU 3BYKOBOI'O JJaBJIEHUSI) B OKTaBHbBIX YACTOTHBIX I10-
J0cax, ypOBHHU 3BYKa M SKBUBAJIEHTHBIE YPOBHU 3BYKA JJIS )KUJIBIX U OOLIECTBEHHBIX 3aHUHN U UX TeppH-
Topuii mpuHUMaroTcs B coorBerctBuu co CHull 23-03-2003 «3amura ot myma» u I'H 2.2.4/2.1.8.562-
96. 1151 OLEHKH 3BYKOU3OJISIIMU OTPAXKAAIONINX KOHCTPYKIMN KUIBIX U OOIIECTBEHHBIX 3JIaHUM M IO-
MEIIEHUH MPOMBIIUIEHHBIX MPEINPUITHIA MPUMEHSETCS MHAEKC M30JIALUUU BO3AylIHOro myma Jb u uH-
JIEKC MPUBEACHHOIO YPOBHS YAApHOIO IIymMa nox nepekpeitueM Jy. HopMmupyeMble MHAEKCHI U pacder
3BYKOM3OJISIIIUM OTPAXKIAIOIIMX KOHCTPYKUMH MpuHUMaroTcsi B coorBerctBun co CHull 23-03-2003
«3amura OT Iyma». YpOBEHb 3ByKa B PACUETHBIX TOYKAX, B TOM YHCJI€ IIPU HAJUYUU HECKOJIBKUX HC-
TOYHHKOB IIIyMa, CHHUXEeHHE (TpedyeMoe) ypoBHEHN 3ByKa Ha TEPPUTOPHUM WM B TIOMEUICHUSX 3allUIlae-
MOTO OT IIymMa oobekTa cieayet onpenenarts no n. 7 CHull 23-03-2003. Ins cHU»KeHHs ypOBHS 3ByKa Ha
TEPPUTOPUHU MPOMBILUIEHHOTO MPEANPUATUS CIIEAYET MPUMEHATh KPaHbl, pa3MeIlaeMble MEXIY UCTOU-
HUKaMH IIyMa U OOBEKTOM, KOTOPBIH MOIJIEXKHUT 3aImuTe. B kauecTBe SKpaHOB MOXKHO HCIOJIb30BaTh
€CTECTBEHHBIE JIEMEHTHI pelibe(pa MECTHOCTH — BBIEMKH, KaBalbepbl, HACBIIIU, XOJIMBI, @ TAK)KE HCKYC-
CTBEHHBIE COOPY)KEHUS, B TIOMELICHUAX KOTOPBIX JIOMyCKaeTcsi ypoBeHb 3Byka Ooinee 50 1b A. D10 Moryt
OBITh JKUJIbIE 3[JaHUSI C YCUJIEHHOW 3BYKOM3OJISIIIMEN HApYKHBIX OTPakJIAIOLIUX KOHCTPYKUUHN. 30aHUs U
COOpY>KEHHsI HeOOXOJMMO pa3MeIlaTh BAOJb UCTOYHMKOB IIyMa B BHJIE CIUIOIIHOW 3aCTPOMKH M IMOJIOC
3eneHbIX HacaxjaeHui. [llupuHa monocel npuHUMaeTcs, HapuMep, IpU OJHOPSAHOMN (IIaxMaTHOM) Mo-
caznke naepesbeB 10... 15 M, cHI>KEHHE YpOBHsI 3ByKa cocTaBiseT 4...5 n1bA, a npu mmpune 16...20 M co-
OTBETCTBEHHO 5...8 NBbA. PekomMeHyeTcsl 1enaTh MoJIOCkl 3€JI€HbIX HACAKICHUH B JIBa pslla IPU paccTo-
SHUM MEXAY HUMH 3...5 M; B TpH psa IPU PACCTOSSHUU MEXIY psAAaMH 3 M, IPU 3TOM YPOBEHb 3BYKa
(npu AByX-, U TpexpsanHOM nocanke) cHuxkaercs Ha 10... 12 1bA. Eme ogHa 0co0€HHOCTh MPUMEHEHUS
3eJIeHbIX HACaXJIEHUH B KauecTBe CHIDKEHUS 3ByKa (umryma). Ilpu mocanke mosjoc 10MKHO OBITH obecrie-
YEeHO IUJIOTHOE MPUMBIKAHHE KPOH JEPEBbEB MEXAY COOOI C 3amoJIHEHHEM MPOCTPAaHCTBA MOl KPOHAMHU
710 TTIOBEPXHOCTHU 3eMJIM KycTapHHKOM. Ilojoca 3eneHbIx HacaXIeHUH TOKHA OBITh M3 MOPOA OBICTPO-
pacTyIlIMX E€PEBbEB U KyCTAPHUKOB, YCTOMYUBBIX K YCJIOBUSAM BO3AYIIHOM CPENbI B TOPOAAX, OCEICHHU-
X ¥ IPOM3PACTAIOLIUX B COOTBETCTBYIOLIEH KIMMaTUUECKOM 30He. VI3MepeHue myma OTHOCUTCS K YUCIY
IJIaBHBIX BOIIPOCOB 3aIUThI HACEJIEHHsI OT €ro BO3AeHCTBU. V3MepeHue myma Ha ceuTeOHON TeppUTO-
pUM NIPOBOJUTCS HA IJIOLIAAKAX OTIbIXA, JETCKUX JOLIKOJIBHBIX YUPEXACHUHM U IIKOJ B TPEX TOYKaX,
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pAacIoyoKEeHHBIX Ha OMKaiie K HCTOYHUKY IIyMa TpaHule Ha BeicoTe 1,2... 1,5 M OT ypOBHS MOBepX-
HOCTHU TUIOIIaa0K. Ha TeppuTopusix, mpusierawimmx K 31aHUsIM O0JbHMUILI, CAHATOPUEB, KUJIBIX JOMOB U3-
MepeHUe IPOU3BOIUTCS C COONIIOJICHMEM TaKHUX e yCIOBUH, Kak M y IIKOJI. VM3MepeHus myma ceaureo-
HOM TeppUTOPUU HE NOJIKHBI IPOBOAUTHCS BO BpPEeMs BbINAJICHUS aTMOC(EpPHBIX 0CAIKOB MPU CKOPOCTH
BeTpa Oosee 5 M/c. B 3ToM ciydae cieyeT MPUMEHUTH dKpaH s 3aIlIuThl MUKpodoHa oT BeTpa. s
M3MEpEHHs IIyMa BO BCEX CIIy4asX MPUMEHSIOTCS IIymMoMephl 1 U 2-ro Kjacca ¢ U3MEpUTEIbHBIMU CH-
CTeMaMH, KOTOpbIe BXOAAT B MUKPO(OH. Pe3yiabTaTel MpOBEICHHBIX U3MEPEHHUH JTOKHBI TPEICTABIATh-
cs B popMe MpOTOKOJIA.

HopmupoBanue BuOparnuu. Bubposamuty Harbonee 3 peKTHBHO MOKHO OCYIIIECTBUTH HA CTAUU
MIPOEKTUPOBaHUsI 00beKTa. YacTo Mpu MpOEKTUPOBAHUHU HE YUUTHIBAIOTCS YPOBHU BUOpPALIMiA, U BOIIPOC O
BUOPO3AIUTE PEeIIaeTCs B SKCILTyaTallMOHHBIN TIEpUO]] IO U3MEPEHHOMY YPOBHIO BHOpALMi, 4TO HE BCE-
r71a BO3MOXKHO. EcTecTBEHHO, B 3TOM Cilydae MOJy4yeHUE HCXOAHBIX JAaHHBIX 3HAYUTENBHO YIPOLIaeTcs,
HO BO3HHKAaeT IpobijemMa BHOPO3aIIMUTHI, OCOOCHHO 3TO KacaeTrcs 00OpyNOBaHMS, YCTaHOBIECHHOTO Ha
¢dbynnamenTax. [losTomy Hrcnonbp3oBaHHe B COBPEMEHHOM MPOMBINIIICHHOM MPOU3BOACTBE CPEICTB aBTO-
MaTHKH (CTAaHKOB, MAallllH, OOOPYAOBaHUS) HAaKJIaJbIBACT HAa BUOPHUPYIOIIME OCHOBAHHUS JOCTATOYHO
KECTKHE TeXHHUUYeckue TpeboBaHus. OOecrieueHHE TOMYCTHUMBIX MapaMeTpOB BHOpAIIMU 3aBHCHT TaKXKe
OT KOHCTPYKTHUBHBIX OCOOEHHOCTEH MPOEKTUPYEMBIX OOBEKTOB, B TOM 4HCIe (yHAAMEHTOB, KOHCTPYK-
IUA HaI3eMHON 4YacTH 3AaHusg. Kak CUMTAlOT CHENUaNNCThI, BAXXHO UMETh MPOTHO3UPYEMBIH ypOBEHBb
BUOpanu (METOAMKY MPOTHO3UPOBAHMSA), KOTOPBIA OBl MO3BOJMII HA/ICKHO U JOCTATOYHO MPOCTO Olle-
HUBATh MapaMeTpbl KoJeOaHul B 3aBUCUMOCTH OT pa3MepoB KOHCTpYyKUuU. CleyeT OTMETUTh, YTO MpHU
IIPOEKTUPOBAHUM OOBEKTOB NapaMeTpbl BUOPALIMNA JTOJKHBI PETJIAMEHTUPOBATHCS CIENYIOIIMMHU HOpMa-
MHU: CAaHUTAPHO-TUTUEHHUYECKUMU M TEXHUYECKUMH JIi BHOPOUYBCTBUTENBHBIX MAIIUH U JUIS CTPOU-
TENBHBIX KOHCTPYKIHMH. OT MeXxaHW4YecKHx KojeOaHWil (BMOpalMM) CHIKAIOTCA TaKXKe MPOYHOCTH,
YCTOMYMBOCTH M JIOJITOBEYHOCTDH 3JaHUN U CAMHUX KOHCTPYKIMH, HAPYIIAETCS PEXUM padOoThl MPUOOPOB U
aBTOMATUYECKUX CUCTEM, KOHTPOIMPYIOIIUX TEXHOJIOIMUYECKHUE MPOIECCH B MPOMBIIIICHHBIX 3/1aHUSX.
MOXHO TPEeANoN0KNUTh, YTO HOTHOCTHIO MUCKIIIOYUTh BUOPAIMIO U LIYM B 3[aHUAX U COOPY)KEHHUSIX He-
BO3MOXHO. [loaromy s nmronel, paboTaromux B yCIOBHUSIX LIyMa W BUOpalMu, ISl pa3IndHbIX BHJIOB
MaIlliH ¥ TEXHOJIOTUYECKOr0 000pYAOBaHUS B KaX/IOM KOHKPETHOM CIy4ae MPU MPOEKTUPOBAHUN BAXKHO
YCTaHOBUTH MpEZeNibl JOMYCTUMBIX MapaMeTpoB 3TUX Bo3jAeWcTBUM. [lomycTrMble YpOBHUM BUOpaluu B
KHUJIBIX TOMaX HOPMHUPYIOTCS TMTHEHUYECKMMU HOpMaMu «JlomycTHMble YpOBHHM BUOpaIuu Ha pabounx
MeCTax, B MOMEIIEHUAX KUJIBIX U 00mecTBeHHbIX 3qanui» (I'H 2.2.4/2.1.8.562-96). IlapameTps! konebda-
Huil pernamentupytores OCT 12.1.012—90 «Bubparmonnas 6ezonacHocts. OOmue TpeboBaHus 6e3-
OMACHOCTH TpyAa». B yka3zaHHBIX HOpMaTHBaX IPEIyCMOTPEHBI MPEAEIbHO JOMYCTUMbIE BEJIMYMHBI 00-
el BUOparuu B aOCOMIOTHBIX (CM/C) U OTHOCUTENBHBIX (1b) 3HaYEHHSIX CKOPOCTH MO Haubolee pacipo-
CTPAaHEHHOMY B MPAKTUKE CIEKTPY 4acToT (10 355 I'11), KOTOPHIN BKIIIOYAET MIECTh OKTABHBIX YACTOTHBIX
nojoc. Kaxgas okTaBHas mosjoca HMMeEET IpeJesIbHO JIONMYyCTUMbIE 3HAUYEHUS CpPeAHEKBaJApaTHYecKOn
BUOPOCKOPOCTH WJIM aMIUTUTYJbl TepeMenieHnii, Bo30yxkaaemblx paboToil MammH. B canutapHo-
TMTHEHUYECKHX HOpMax 3aJl0’KeHa JIMIIb Ka4eCTBEHHAs OLeHKa (PU3MOJIOTHYECKOr0 BO3AEUCTBUS BUOpa-
uuu Ha Jrofei. Ha craguu npoekTupoBaHus MOKHO HaMETUTh MEPOINPUSTHS U KOHCTPYKTHUBHBIE pelle-
HUS, KOTOpBIE 0Oecnednin Obl HEOOXOUMYIO OXpaHy 310POBbS JIO/IEH.

Pa3nea 4. MeToasb! U cpeACcTBA 3a1IUTHI OT BUOpanmii

I'maBHBIMH criocobamu OOpBOBI ¢ BUOpalueil ABisiloTCS BUOPOM30JALMA M BUOponorionieHue. B
OCHOBY TIEpBOTO IOJIOKEHO CHUKEHUE TIepe1aBaeMoi OT MAIIMH U MEXaHW3MOB BHOpalMy Ha OCHOBaHUE
MyTeM pa3MEeIeHUsI MeXAY HUMU YIPYIHX 3JIEMEHTOB WJIM aMOPTHU3aTOPOB, & B OCHOBY BTOPOr0o — pac-
CeMBaHUE SHEPTUH KOJIeOaHUH, TOKPBHITHSMHU C OOJIBIIIMM BHYTPEHHUM TPEHHUEM.

AMOpPTHU3ATOPHI I U30JISLUU OT BUOpALMU U3TOTOBJISIOTCS U3 MPYKUH, PE3UHOBBIX MPOKJIAI0K, B
BUJI€ TUAPABINYECKUX WM THEBMAaTHYECKUX YCTPOUCTB, -a Takke ux koMOuHauuu (puc. 2). Ilpu Beptu-
KaJIbHBIX KOJIEOaHMSK HMCIIOJIb3YIOTCSI ONOPHBIE WM MOJBECHBIE aMOPTH3aTOPbI, a IPU OJHOBPEMEHHOM
JeWCTBUU BEPTUKAIBHBIX U TOPU3OHTAIBHBIX KOJIEOAHUH — COYeTaHHE YKa3aHHBIX aMOPTHU3aTOPOB, pas-
MEIAeMbIX KaK 110 BEPTHUKAJIU, TaK U B TOPU30HTAIBHOM MJIOCKOCTH.
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Pucynok 2. BuGpou3zonupyrolne onopsl: a — Pe3UHOBBIC; 0 — MPYXKUHHBIC; B — MPYKHUHHO-
pe3unoBoe (I — pe3una; 2 — npyxuHa; 3 — ornopa BUOPOU30IMPOBAHHON MAIITUHBI).

OO6manaromue BBHICOKON BHOPOU3OIMPYIOMIEH CHOCOOHOCTHIO M JOJTOBEYHOCTHIO MPYKUHHBIC
aMOPTHU3aTOPhl UMEIOT HEOOJIbIIIOE BHYTPEHHEE TPEHHE, B CBS3H C YEM IIJIOXO PACCEMBAIOT YHEPTHUIO KO-
neOaHMii, 3aTyxaHHe KOTOPBIX 3aMEIISETCS OCOOCHHO B PE30HAHCHOM PEXHME TPH ITYCKE M OCTaHOBKE
MAaIINHBI.

Bubpownzonupyrormias criocoOHOCTh PE3MHOBBIX aMOPTHU3aTOPOB HIDKE MPYKHHHBIX, HO OOJBIIOE
BHYTpPEHHEE CONpOTUBIEHUE (KOIPPHUIIMEHT HEYIPYTroro CONPOTUBIICHHS) 00eCIIeYMBaET 3HAYUTEIHHOE
CHIDKCHUE aMIUTATY]Ib COOCTBCHHBIX KOJICOaHU M BPEMEHHU UX 3aTyXaHHUW Ha PE30HAHCHBIX PEKHMaX.

J1J1g MOBBIIIEHUST YCTOWYMBOCTH M YMEHBIICHHS aMILUIUTY bl KOJieOaHUI MallIMHbI €€ CIelyeT MOH-
TUPOBAThH Ha THKEION METAJUIMYECKOM pame, YeM JOCTUTAETCSl YBEIIMUEHUE MACChl BCE BUOPOU30IHPY-
€MOIi CUCTEeMBI, ONuparoliel Ha Bubpoormnopsl Tuna OB.

Jlyis CHYDKEHUST BHOpAIMy OTPaKICHUH, KOKYXOB, TPAHCIIOPTHBIX M BEHTHISIIMOHHBIX KOMMYHU-
Kalllii B PE30HAHCHBIX PEKUMaX MPUMEHSETCS BUOPOMOTJIOUICHHE C MOMOIIBIO0 TOKPBITUNA MX MTOBEPXHO-
CTH MaTepuajaMH ¢ OOJIbIIMM BHYTPEHHUM TpPEHHEM (pe3MHa, TUIACTUKHU, MAaCTUKH). X HaHOCAT B Me-
CTaxX MaKCUMAalbHBIX aMILTUTY] BUOpAIUii, ONpeesieMbIX 110 3HAYeHUSM BUOPOCKOPOCTH.

Paspnen 5. Meroabl ¥ cpeacTBa 3alUThHI OT LIyMa

Meponpusitust o 60ps0e ¢ IIyMOM U BHOpalMsIMH MOXHO Pa3feliuTh Ha JIBE€ OCHOBHbBIE TPYIIIbI:
OpraHM3alMOHHbIE U TeXHUYeCKHE. OCHOBHBIMM OpPraHU3allMOHHBIMU MEPONIPUATUSAMU SBIISIOTCS:

UCKJTIOYEHHUE U3 TEXHOJIOTUYECKON CXeMbl BUOPOAKyCTUYECKH aKTUBHOTO 00OPYI0BaHMS;

UCIOJIb30BaHUE 000PYIOBaHMS ¢ MUHUMAJIbHBIMU JMHAMUYECKUMH Harpy3KamH, IpaBUIbHBIA €ro
MOHTAaX;

MpaBUJIbHAS HKCILTyaTalsi 000pyJOBaHNUs, CBOEBPEMEHHOE €r0 OCBUAETENIbCTBOBAHUE U IIPOBEJIE-
HUE NPOoPUITAKTHUYECKUX PEMOHTOB;

pasMelleHre MyMsIero o0opyA0BaHUs B OT/AEIbHBIX MOMEIICHUSAX, OT/AEICHHE €ro 3ByKOU30JIHU-
PYIOIIMMHU EPETOPOJIKAMH;

PacrojO0KEHUE IYMHBIX LIEXOB B OTAAJIEHUH OT IPYTUX IIPOU3BOJICTBEHHBIX TOMELICHHI;

JUCTAHIIMOHHOE yIIpaBjieHHe BUOPOAKyCTHUECKUM 000pYyAOBaHUEM U3 KaOUH;

npumenenre CU3 ot mryma u Bubpanuu;

MIPOBEJICHUE CAHUTAPHO-NPOPUIAKTHUECKUX MEPONPUATHI (pallMOHATbHBIE PEKUMBI TPyAa U OT-
IbIXa, TPOPOCMOTPHI U T. I1.) Ul pabOTAIOIIMX Ha BUOPOAKYCTUYECKOM 000PYI0BaHUH.

K 0CHOBHBIM TEXHUYECKUM MEPONPUATHUAM OTHOCSTCS:

UCIOJIb30BaHNE OCHOBAHUH M (DyHIaMEHTOB JAJIs1 BUOPOAKTUBHOTO 00OpPYIOBaHHUS, COOTBETCTBYIO-
IIMX UX TUHAMUYECKUM Harpy3Kam;

u3osAnus (yHAAMEHTOB 3TOr0 OOOpPYIOBAaHUS OT HECYIIMX KOHCTPYKUIMH M TEXHOJIOTHYECKHX
KOMMYHUKAaIUH;

pUMEHEHHE BUOPOTaCSIINX YCTPOMCTB U MOKPBITHI HEBUOPUPYIOIIUX KOMMYHHUKAITHIA;

3BYKOM3OJIALMSI TPUBOAOB C TOMOIIBIO KOXKYXOB;

HCII0JIb30BaHUE IIYMO3ariaylIaloMX YCTPOHCTB Ha BCOCAX M BBIXJIONAX BEHTUISILIMOHHBIX CHCTEM
U KOMIIPECCOPOB.
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['maBHBIMU HampaBieHUSIMH OOpHOBI C IIYMOM SIBIISIETCS €ro OociabieHue WM JIMKBUIALNS HElo-
CPEACTBEHHO B MICTOUHUKE 00pa30BaHMU.

DTO JOCTUTAeTCs 3aMEHOM yIapHBIX MPOIECCOB M MAlIMH Oe3yJapHbIMU, U3MEHEHHEM KOHCTPYK-
LUH y3J10B, CO3/IAIOUIMX LIYM (HaIpuMep, IPUMEHEHUEM 000pyI0BaHUs C TMJIPONPUBOIOM BMECTO 000-
pyJOBaHMSI C KPUBOLIMIIHBIM WM  SKCLEHTPUKOBBIMM  IIPUBOJAMH); 3aMEHOM  BO3BPATHO-
IIOCTYIATEILHOTO JIBUKEHUS JeTaleldl paBHOMEPHBIM BpalllaTeJIbHbIM (HAIpUMEp, 3aMEeHa IITaMIIOBKU
IIPY TPOU3BOJCTBE IEUEHbS IIPECCOBAHUEM MEXIY BAJIKOM U TPAHCIOPTEPHOM JIEHTOW); IPUMEHEHUEM
IUIaCTMAcC, TEKCTOJIMTA, PE3UHbl M JPYTMX MaTepHalioB JUIsl M3TOTOBIEHUS JeTalell 00opyaoBaHUs
(HampuMep, 3aMeHa METATMYECKUX IIACTUHYATHIX TPAHCIOPTEPOB B IeXax (hacoBaHUs AJISI TPAHCIIOP-
TUPOBaHMsI OYTBHIJIOK Ha IUIACTMACCOBBIE C IOKPBITHEM MOBEPXHOCTH OOPTHUKOB, OOpAIIEHHBIX K OyThII-
KaM, II0JIOCAMHU U3 3BYKOIIOIJIOIIAIOIIMX MAaTEPUAIOB, HAIIPUMED IOJUCTHPOJIOM).

OnHuM n3 Haubosee MPOCThIX U HIKOHOMHUYECKHU 1€J1eCO00pa3HbIX CIOCOOOB CHUKEHMS IIymMa OT
MalIMH ¥ MEXaHU3MOB B IPOM3BOACTBEHHBIX IOMEUICHUSIX SIBJISIETCS PUMEHEHUE METOI0B 3BYKOIIOIJIO-
LICHMSI H 3BYKOU3O0JISILUH.

B ocHOBY 3BYKOIIOITIOIIEHUSI TOJIOKEHO CBOMCTBO CTPOMTEIBHBIX MATEPHAIOB paccerBaTh dHEp-
T'MI0 3BYKOBBIX KojeOaHMi, mpeoOpa3ys ee B TemioByro. Hanbonbmmm 3ByKonoriomaromuM 3gppekrom
00JIaJIaf0T TIOPUCTHIE U BOJIOKHHUCTHIE MaTepHaIIbl. 3BYKOBBIE BOJIHBI IIPH BCTPEYE C MOPUCTOM Mperpanoi
YaCTUYHO OTPAXKAKOTCS M YaCTUYHO noriomarorcsa. Ha ocHOBe 3akoHa cOXpaHEHUS SJHEPTUN UMEEM

a+p+T=1,

yIe a, B, T — COOTBETCTBEHHO KOA((HUIMEHTH! 3BYKOIOIJIOIIEHUS, OTPAXKEHUHU H 3BYKOIIPOBOIM-
MOCTH IIPErpajibl, XapaKTEPHU3YIOLIIE €€ COOTBETCTBYIOLINE CBOWCTBA.

(IZEHOPJI)(EUHI[;
f=Forp/Enax;

T= Enmmf Euan ’

rae Enorn, Eotp, Enpor, Emnag — coOTBETCTBEHHO MOIVIOIIEHHAs, OTPAXXEHHAs, NMpOLIEAmas H
NajaroIias Ha Iperpany 3BYKOBasi SHEPIUS.

3BYKOIOTJIOMAIOIUMHI MaTeprajlaMu cuuTaroTcss umeromue o>0,2 (puOpoauToBble MINTHI, CTEK-
JIOBOJIOKHO, MMHEpaJlbHas BaTa, MOJUYpPETaHOBBIM IMOPOILIACT, MOPHUCTHIN MO-JIMBUHWIXJIOPUI U IP.).
3BYKOIOTJIOMIAIOLINE TOKPBITUS U OOJUIIOBKU CHMYKAIOT OOIIMK YpOBEHb IIymMa He Oosee yem Ha 8—10
1b, a B OTJENIBHBIX OKTaBHBIX II0JIOCAX CHEeKTpa mryma —a0 12—15 nb. 3Bykonorionaronye NoKpbITHS
1 OOJIMIIOBKM OOBIYHO pa3MeNIaoT Ha MOTOJIKE U CTeHaX M 0COOEHHO 3(()EeKTUBHBI B TOMEUIEHUSIX C BbI-
COKMMH MOTOJIKAaMH M O0JbIION AnuHbL. /L1 nmomyyeHns MakcuMalnbHOro 3¢ dekTa miomas o0NIuIoBaH-
HOM TIOBEPXHOCTH JIOJDKHA COCTaBIIATH He MeHee. 60% oOmiel Tiomaan orpaHMYMBaIONINX TTOMEIIEHNE
noBepxHocTell. Eciu miomans ¢cBOOOIHBIX MOBEPXHOCTEH M3-3a CBETOBBIX IIPOEMOB MEHEE YKa3aHHOM,
JIOTIOJTHUTENBHO CIIEyeT MPUMEHSTh ITy4YHble (QYHKIIMOHATIbHBIE) MOTJIOTUTENHN, TIOIBEIINBACMbIE HaJl
u BOMM3M myMHOro oOopynoBaHus. LIITyyHble MOTIOTHTENH MPEACTABIAIOT COOOH IMIOCKUE KYIUCHI U
0ankyu UM 00bEMHbIE KOHCTPYKIIMM B BUJAE MPU3M, IIAPOB U T. II., 3aMOJHEHHBIX 3BYKOIOTIOMIAIONIUM
MaTepuagoM (CTEKJIOBOJIOKHO H T. II.).

Jliig npeaynpexaeHus: paclipoCTpaHEeHUsI IIyMa ero UCTOYHHUK U30JIUpYyeTcs (4aCTUYHO WJTU MOJTHO-
CTBI0) C MMOMOLIBIO OTPAKIACHUN (CTEH, EPETOPOJIOK, EPEKPHITUH, KO)KYXOB U 3KPaHOB), OTPakKaroIINX
3BYKOBYIO HEPI'HI0. 3BYKOH30JUPYIOLIasi ClIOCOOHOCTh OTpakI€HUI 3aBUCUT OT aKyCTHUECKHX CBOWCTB
MaTepUajIoB (CKOPOCTH 3ByKa B IIOJIE), TEOMETPUUECKUX Pa3MEpOB, UUCIIA CIIOEB Marepuala, Macchl,
YIPYroCTH, KaueCTBa KPEIUIEHUS OrpakJIeHHsI, YaCTOThl €ro COOCTBEHHBIX KOJI€OaHWN M YaCTOTHOM Xa-
pakTepucTuku myma. Ha puc. 3 npuBeaeHbsl IpUMepbl CHUKEHUE IIIyMa CPEACTBAMU LIyMOIUTYIIEHHUS, U3
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KOTOpOTO CIeAyeT, 4To Hambosee 3((HEeKTUBHO OHM CHUKAIOT HanOoJiee OmacHble CpeHe- W BBICOKOYA-
CTOTHBIC IIIyMBI.
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Pucynok 3. 9¢¢heKTUBHOCTh CPEACTB CHUXKEHUS 1lIyMa MAIllMH: a — J10 IPUMEHEHUS CPEJICTB IIIy-
MOTJIyIIEHUs]; 0 — Tociie MpUMeHeHus BUOpou3omnsaTopa; (1 — TouyHa HabroAeHus; 2 — MalMHa; 3 —
BUOPOU3OJIATOP); B — IOCIIE MPUMEHEHUs TBEPIOro 3KpaHa 4, T — Iociie IPUMEHEHUS KOXKyXa U3 MOpH-
CTOro MaTepuaia 5: 1 — Iociie IPUMEHEHN KOXKyXa U3 JKECTKOT0 HEMIOPUCTOr0 MaTepuana 6

AKycTHYEeCKHE 3KpaHbl IPEJCTABISAIOT COOOH MHUTHI, 00IMIIOBAHHBIE CO CTOPOHBI HCTOYHHKA IIIyMa
3BYKOIOJIONIAIOIIUM MaTepraioM TOIMHON He MeHee S0—60 mm. WX crnenyeT npuMeHsTh i 3aliu-
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THI OT IIyMa 0OCITYKMBA€MOT'0 M COCETHMX arperaToB, €CJIM 3BYKOMOIJIONMAIOINE 00IUIIOBKY HE obecrie-
YUBAIOT COOJIOICHUS TMTHEHWYECKUX HOPMATHUBOB. VX Ha3HaueHHWe — CHUKEHHE WHTEHCUBHOCTHU Mps-
MOTO 3BYKa HJIM OTTOPa)XMBAHUE IIYMHOTO OOOPYJOBAaHUS MM YYaCTKOB OT OCTAJIbHOHN YacTH IMOMeEIle-
HUs. DKpaH SBJSETCS MPEerpaaoi, 3a KOTOpoil oOpa3yercs aKkyCcTHYecKas TeHb CO CHHXKEHHBIM YPOBHEM
3BYKOBOT'O JIaBJeHHUs mpsimMoro myma. OH Hanbosee 3(pPeKTHUBEH NMPOTUB IIyMa BBHICOKHX U CPEIHUX Ya-
CTOT U JIaeT Maublil 3¢ (HeKT 115 HU3KOYaCTOTHOTO IlIyMa, OrM0aroIIero SKpaHsl 3a cuet audpakuuu. Jlu-
HEHHBIE pa3Mephl 3KpaHa HE MEHEE YeM B 2—3 pa3a J0JKHBI IPEBOCXOJUTH JIMHEWHBIE pa3MepPbl UCTOY-
HUKa myMma. Mx nenecooOpa3Ho HMpUMEHSATH Ui 3alUThl OT MUCTOYHUKOB IIyMa, CO3JAIOLIUX YPOBHU
3BYKOBOT'O JIaBJICHUSI B PACCMAaTPUBAEMBIX TOUYKaX, MPEBBHIIAIONINE TOITYCTUMbIe HE MeHee yeM Ha 10 nb
u He Ooiiee ueM Ha 20 1b.

3BYKOHU30JUPYIOIINE KAaYeCTBA OTPAKIACHUS OMPEACISIOTCS KO3PPUIIMECHTOM 3BYKOITPOBOAMMOCTH.
Jliisa nuddy3HOro 3ByKOBOTO IMOJIS, B KOTOPOM BCE HAMpaBIECHUS! PACIPOCTPAHEHUS MPSAMBIX U OTPaKeH-
HBIX 3BYKOBBIX BOJIH PaBHOBEPOSITHBI, BEIMYMHA 3BYKOM3OJSIMH OTPAKIACHUS MOXET OBITh paccuuTaHa
o gopmyse (B 1b): R=101gl/t.

['mymuTenu mryma, pacpocTpaHsIOLIErocs o KaHajlaM, BO3HUKAIOIEr0 Ha BbIX0/1€ BEHTUISTOPOB,
Ha BXOJIE U BBIXOJIE KOMIIPECCOPOB, Pa3/IEISIOTCS HA aKTUBHBIE U PeaKTHBHBIE (puc. 4). AKTUBHBIE MIPEI-
CTaBJIAIOT cO0O0I KaHaj, OOJMIIOBaHHBIN 3BYKOIOTJIOLIAIOUIMM MaTepuagoM. OHM HCHOJB3YIOTCS IS
O0pBOBI C IIYyMOM CO CIUIONIHBIM IIMPOKOIMOJIOCHBIM CIIEKTpOM. PeakTuBHbIE 1TyNIHTENH MPUMEHSIOTCS
st 60pHOBI C NIYMOM C PE3KO BBIPAKEHHBIMHU JTUCKPETHBIMU COCTABIISIOMIMMU (BBIXJIOMOM TOPIITHEBBIX
JBUTATEJIe BHYTPEHHETO CrOpaHusi, KOMIIPECCOPOB U T. I1.) U BBIMIOJHAIOTCSA B BHJIE KaMEp PacCHINpPEHUs
U CYXEHHUs, C IEPErOPOJIKAMH U T. II.

OCHOBHBIMU MEPONPUATUAMU IO 0OpHOE ¢ HH(DPAZBYKOM SIBIISIOTCS:

MOBBIIICHUE OBICTPOXOJHOCTH MAIIMH, YTO O0SCIICUYNBACT MEPEBOJI MAKCUMYyMa HM3JIYYCHUU B 00-
JIACTh CIBIIIUMBIX YaCTOT;

MOBBIIIEHUEM KECTKOCTH KOHCTPYKIIUN OOJBIINX pa3MEpOB;

yCTpaHEeHHe HU3KOYaCTOTHBIX BUOpaLuii;

YCTaHOBKA TIIYIIUTENICH peaKTUBHOTO THITA, B OCHOBHOM PE30HAHCHBIX M KAMEPHBIX.

Oco60 HY)XHO OTMETHTb, YTO TPAJAULUOHHBIE METO/IbI OOPHOBI C IIIYMOM C IIOMOIIBIO 3BYKOU30JISI-
IIUH ¥ 3BYKOIOTJIOMIeHUsT Masiod(peKTuBHEI ipu nHOpa3Byke. B 3ToM cirydae epBOCTENICHHBIM SIBIISIET-
cst 60pr0a ¢ 3TUM BPEAHBIM ITPOU3BOICTBEHHBIM (DAKTOPOM B HCTOYHHMKE €r0 BOSHUKHOBEHHMS.

OcCHOBHBIMU MepaMu OOpbOBI C YIBTPA3BYKOM SIBJISIFOTCS MOBBIIIEHNE paOOYMX YaCcTOT; UCIIOJIB30-
BaHUE 3BYKOM3OJIMPYIOMIMX KOXKYXOB M 3KPAaHOB M3 JIMCTOBOM CTalM TOMMMHON 1,5—2 MM, MOKpBITHIE
CJIOEM pE3MHBI 10 | MM; yCcTpaHEeHHE HENOCPEACTBEHHOTO KOHTAKTa pabo4MuX C UCTOUYHUKOM YJIbTPa3BY-
KOBBIX KOJIEOAHHH 3a cueT MeXaHU3alluu 1 aBTOMaTU3aIH [TPOLECCOB.

Pucynox 4. CxeMsbl IITyIIuTeNeH nyma: a — aKTUBHOTO THMa (1— miacTuHYaThlif; 2 — TpyOJaThlii
KPYTJIOTO CEYeHHS; 3 — TpyOUaThIii IPsIMOYTOJILHOTO ceueHus); 0 — peakTuBHBIC (1 — KaMepHBIif; 2 —
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pe3oHaHcHbIN; F1 — nomans cedeHne kaHana; F2— momanas ceueHus paclIMpUTENbHON KaMepbl; V —
00beM Kamepbl

YacTo nmpakTUYECKH HEBO3MOYKHO, @ MHOI'/Ia HEAKOHOMUYHO YMEHBIINUTh LIyM, BUOPALIMIO 10 JIOIY-
CTUMBIX BEIMYMH OOLIETEXHUYECKUMH MEPONpPUATUSAMH. Torjga MCIoib3yrTCS CPEelICTBA HHIUBUIYaIb-
HOM 3alUThI, peloTBpallaroIiye npopeccuoHanbHble 3a0oneBanus padoratomux. K cpeacrsam uHau-
BUIYJIbHOM 3amuThl OT IrymMa 01 HOCAT BKJIAIBINIM, 3ariyIlKH, HAYITHUKKA M TMPOTUBOIIYMHBIE KAaCKU
(emer).

BxiagpImyu— 3TO BCTaBJICHHBIE B CIIYXOBOH KaHall MATKHAE TAMIIOHBI U3 YJIBTPATOHKOTO BOJIOKHA,
MHOTI'/Ia IPONUTAaHHBIE CMEChI0 BOCKA U Mapa(uHa, U JKECTKHE PE3IUIOBbIE 3arIyIlKU U3 CUHTETUYECKUX
MaTepHalioB CHENHaIbHON (popmbl. CHIDKEHHE IIyMa ¢ TIOMOIIbIO BKJIAIBIIICH U 3arayiiek Ha 5—25 ab.

HayniHuku cocTosAT U3 KOPIYCOB, KOTOPBIE IUIOTHO OOJIETAIOT YIIHYIO PAKOBUHY U YAEPKUBAIOTCS
nyrooopasHeM orosioBbeM. OHu Hanboee 3 (HEKTHBHO CHIDKAIOT ITyM B OOJIACTH CpeIHE- U BBICOKOYA-
CTOTHBIX IIYMOB ¢ 3¢ dexkTuBHOCTHIO 35—40 nb.

[Ipu mymax ¢ BeiIcOkMMH ypoBHsIMHU (6osiee 120 nb) Bitagplig U HayITHUKK HE 00ECIIeurBalOT He-
00XOAMMOM 3aLUTHI, U B 3TUX CIydasX NPUMEHSAIOT IPOTUBOIIYMHbIE KaCKH, 3PPEKTUBHOCTh KOTOPBIX
cocraBisieT 35—40 nb, 1, KpoMe OpraHoB CiIyXa, OHU IPENATCTBYIOT IIEpeaue SHEPruu 3ByKa siepes mo-
BEPXHOCTh T'OJIOBBI.

D¢ HeKkTUBHOCTH Pa3IMYHBIX CPENICTB MHANBUAYAILHON 3aIIMTHI OT IIyMa MPHUBEJCHA HA PHC. S5, U3
KOTOPOTO ClIelyeT BeChbMa BaXKHasi UX OCOOCHHOCTb C TOUKU 3pEHUS OXPaHBI TPYya.

da 76T
40 b

J0

20 r
L

1 ] A 1 |

A 1
63 125 ZD0 500 WoG 2608 460 }‘Eﬁ{

PucyHnok 5. DppeKTHBHOCTb pa3IMYHBIX CPEICTB HHAUBUIYAIbHOM 3alIUTHI OT IIyMa:
l-naymnuku BHHHUMOT-2M; 2 — naymnauku BHHHUNOT Al; 3 — naymnuku BHHHUWMOT-7U; 4 —
npotuBourymMHas kacka BUHUNOT-2; 5 — 3arnymku ~ «AHTHQOHBI»; 6 — BriIaabiuu «bepymmy.

Bonbmas ux 3¢(hekTHBHOCT COOTBETCTBYET 00JacTH Hambosiee OMacHBIX CPEHE- W BBICOKOYA-
CTOTHBIX IIyMOB. B HU3KOYacTOTHON 06sacTH, T. €. B 001acTH pa3roBOpHOU peuu, ux 3¢(HEKTUBHOCTh
3HAYUTENBHO HIDKE U cocTaBisgeT 4—15 nb. D10 oGecnieunBaeT BO3MOKHOCTh MPUHATHUS YKa3aHUN U KO-
MaH/, [10/1aBa€MbIX I'0JIOCOM, YTO OCOOEHHO Ba)KHO B aBAPUITHBIX CUTYalIHsIX.

JUid 3a1uUThl OT yabTpa3ByKa, EPENAOIIEr0Cs KOHTAKTHBIM IIyTEM, UCIIONIB3YIOT PE3UHOBBIE TEP-
YaTKU.

3ammra OT MECTHBIX BHOpaluii o0ecriedynBaeTcsi IpUMEHEHUEM aHTUBUOPAIIMOHHBIX PYKaBHII, TIEP-
YaToOK C 3alIMTHBIMH NpokiagkaMu. [Ipu pabote B yciaoBusix oOuieil BUOpaluu NPUMEHSIOTCS aHTUBUO-
palMoHHas Creno0yBb, HAKOJIEHHUKH, KUJIETHl M KOCTIOMBI.

Pa3nea 6. bops0a ¢ mymMoM oTae/IbHBIX BUAOB 000py10BaHHS
OCHOBHBIMHU MeTO/1aMU OOpPBOBI C TPOU3BOICTBEHHBIM IIIYMOM SIBJISIOTCS:
— YMCHBIICHUC IITyMa B UCTOYHUKC,

— 3BYKOIOIJIOILEHHE U BUOPOIIOTJIAILCHUE;
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— 3BYKOM3OJISALIUS U BUOPOU3OJISIINS;

— aKycTHU4ecKass 00paboTKa MOMEIICHUH;

— YMEHBIIICHHUE 1IIyMa Ha IIyTH €r0 paclpOCTPAHECHHUS;

— panMoHaJIbHAS IUIAHUPOBKA MPEANPHITHS U IIEXO0B;

— YCTaHOBKA TJYIIUTENICH IyMa;

— IPUMEHEHHUE CPEJICTB MHANBHUIYaTbHOM 3alTUTHI.

[IIym BO3HHKAET BCIEICTBUE YIPYIHX KOleOaHUI KaK MAIllMHBI B IEJIOM, TaK U OTACIHHBIX €€ Jie-
Tanei. [IpuanHbl BOSBHUKHOBEHUS ATUX KOJICOAHUMN:

— MCXaHHYCCKHUEC;

— aYPOJMHAMUYECKHUC;

— TUIPOIMHAMUYECKUE;

— DIJICKTPOSIBIICHHS.

B cBsi3u ¢ 3TUM pa3znuyaroT HIyMbl:

— MeXaHHYECKHE;

— aYPOJMHAMUYECKHUE;

— THAPOIMHAMHYECKHUE;

— JIEKTPOMArHUTHOTO TIPOUCXOXKICHHUS.

OCHOBHBIM UCTOYHHKOM MEXaHHUYECKOTO IIyMa SIBISIOTCS:

— MOAIIMITHUKY Ka4eHUS;

— 3y0yaTble nepeaauu;

— HEYpaBHOBEIIICHHBIC BPAIIAIONIUECS YAaCTH MAaIIIHH.

YMeHbIIeHHEe MEXaHUYECKOTO IIyMa MOKET OBbITh IOCTHUTHYTO ITYyTEM COBEPILIEHCTBOBAHUS TEXHO-
JIOTUYECKHX MPOIIECCOB U 00OPYI0BAHMUS:

— 3aMEHa yJapHBIX MPOILIECCOB U MEXaHU3MOB Oe3ylapHbIMHU, HAIPUMED, IPUMEHEHHE 000pyI0Ba-
HUS C THUIPOIPUBOIAOM BMECTO OOOPYAOBAHHS C KPUBOUIMIHBIMH M 3IKCHEHTPUKOBBHIMU IPUBOJAMH;
IITAMITIOBKY — IIPECCOBAHUEM, KJIETIKY — CBapKOH, 0OpPYOKY — pe3KOii;

— 3aMe€Ha BO3BPATHO-TMIOCTYNATEIHLHOTO JBUKEHUSI — BpalIaTEIbHBIMU JBUKEHUSAMH, TPUMEHEHUE
BMECTO MPSMO3YOBIX IIECTEPEH — KOCO3YOBIX M IIEBPOHHBIX, MOBBIIICHHE KJacca TOYHOCTH 00pabOTKH,
3aMeHa 3yOuaThIX M LIETIHBIX Nepeiady — KIMHOPEMEHHBIMH, YTO JaeT CHUkeHue myma Ha 10-14 nb;

— 3aMeHa MOJIINITHUKOB KaueHHsI Ha CKOJIb)KEHHUsI, CHUKeHue myma Ha 10-15 ab;

— 3aM€Ha METAJUTMYECKUX JeTaliel Ha riacTMaccoBbie — 10-12 b cHmkeHue mryma;

— IPUMEHEHUE TPUHYIUTENBHON CMa3K1 TPYILIHUXCS TOBEPXHOCTEN;

— OaJlaHCUPOBKA BPAIAIOIIUXCS AJIEMEHTOB MAIIINH.

OCHOBHBIE UICTOYHUKH IIIyMa CTAHKOB MOYKHO pa3/eliuTh Ha 5 TpyI:

1. 3yOuaTsie nmepeaayu — rIIaBHOTO M BCIIOMOTATEILHOTO ABUKEHUS, KOPOOKH Tepeiad.

2. M'mppaBnuueckue arperarsl.

3. DAEKTpOABUTATEINH.

4. Hampasunsromue TpyObl TOKQpPHBIX aBTOMATOB.

5. IIpoune pe3aHus.

Kpome Toro, ICTOUHUKOM LTyma SIBJISIOTCS:

— MOAIIHITHUAKY;

— pEeMEHHBIE Nepeaun;

— KYJTa4KOBBIE MEXaHU3MBI,

— IUCKOBBIE MY(THI.

Hacocs! u anexTpoaBuraTen T0KHBI MOHTHPOBAThCS Ha BUOpom3osaTopax. Ha ydacTkax Tokap-
HBIX aBTOMATOB MCTOYHHKOM IITyMa SIBIISIOTCS yaapbl oOpabaTeiBaeMOro mpyTka 1Mo CTEHKaM HarpaBiis-
omux Tpyo. Pazpaborano 60mbI10€ KOJIMYECTBO KOHCTPYKIIMI MAJIONTyMHBIX HAIIPABJISIONMIUX TPYO.

CaMbIM 3¢ (HEeKTHBHBIM METOJOM CHIDKEHUS ITIyMa MpU 00pabOTKe METAIJIOB pPe3aHUEeM SIBISETCS
OCHAIIICHWE CTaHKa MOJBI)KHBIMH KOXKYXaMH, T€PMETHYHO 3aKpPBIBAIOIIMMH 30HY pe3aHus. OObIYHBIC
KOXKYXU U3TOTaBIIMBAIOTCS U3 TUCTOBOTO KeJie3a, MPeJHAa3HAY€Hbl OHHM TOJIBKO JJI 3allIUThI OIIEpaToOpa OT
TonajaHus SMYJIBCUHM U CTPYKKH. 3BYKOU30JUPYIOMINI KOXKYX COCTOUT U3 2-X CJIOEB JIMCTOBOTO KeJie3a,
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MEXITYy KOTOPBIMU HAXOAUTCS AeMiipupyromuid Mmatepuan. Mecta KOHTaKTa KOXyXa YIIOTHEHBI BUOPO-
MOTJIAIAIOIIUM MaTepUaAIOM.

Koxyxu u orpaxaeHus Ha CTaHKe, NpeAHA3HAUYECHHBIE JUIsl YCTPAHEHUs CIIy4alHOro KOHTaKTa 4e-
JIOBEKA C TMOJBUKHBIM MEXaHHU3MOM, HEOOXOIMMO BBIMOJHATH F€PMETUYHBIMU, CTEHKHU JOJKHBI OBITH
MHOTOCIIOMHBIMU WJIH UMETH IeMIT(pHUPYFOIIee MOKPHITHE.

YpoBHHU CUIIBI IPOU3BOACTBEHHBIX IYMOB (B 11b):

— 00iMpouHbIi cTaHok 95-105;

— TOKApHBIA cTaHOK 93-96;

— CTpOrajbHbIi CTaHOK 97;

— Ky3HEUHBIH 11eX 98;

— IITaMITIOBOYHBIN 11eX 112;

— KJIenaJIbHBIN 11eX 117;

— peakTuBHBIN aBuratenb 10 130 (6oneBoil mopor yenoBeka);

— pakeTHbIi ABUratesns 10 170.

A3pOIMHAMUYECKHUE LIYMBI SIBJSIOTCS TJIABHOM COCTABJISIIOLICH IIyMa BEHTHJISTOPOB, BO3AYXOAY-
BOK, KOMIIPECCOPOB, ra30BbIX TYpOHH, BBIITYCKOB I1apa U BO3yxa B aTMoc(hepy, ABUTaTeneil BHyTPEHHETO
cropanusi u Jp. B nBurartene BHyTpEHHErO CrOpaHUs OCHOBHBIM MCTOYHHUKOM IIIyMa SIBJISETCS IIYM CH-
CTEM BBIITYCKA M BITyCKa. APPOAMHAMUYECKUHN IIyM B UCTOUHUKE MOKET OBbITh CHUYKEH YBEIIMYCHHEM 3a-
30pa MEXIy JIOMATOYHBIMH BEHIIAMH, ITOI00POM COOTHOIICHHS YHCENl HANPABIISIOUINX U PadOYHX JIoma-
TOK; YJIYYIIEHHEM a3pOJMHAMUYECKUX XapaKTePUCTUK MPUTOYHON YaCTH KOMIIPECCOPOB, TYpOUH U T. II.
Yacto Mepsl 110 0CJIa0JIEHHIO a3POJMHAMUUYECKUX IIYMOB B UCTOYHHMKE OKa3bIBaIOTCSl HEJOCTATOUHBIMH,
MO3TOMY IPUMEHSETCS 3BYKOU3OJISAIUS HCTOYHUKOB U YCTaHOBKA TITYIIUTEICH.

I'unpoauHamMuyeckue NyMbl BOSHUKAIOT BCIIEJICTBUE!

— CTallMOHAPHBIX;

— HECTalMOHAPHBIX IMPOIECCOB B KUIKOCTAX (KaBUTALUs, TypOyJIEHTHOCTh MOTOKA, TUAPABIAYE-
CKHUil yzap).

Meps! 60pbOBI:

— yIy4llleHHEe TUAPOJNHAMUYECKUX XapaKTEPUCTUK HACOCOB;

— BBIOOp ONTHUMAJIbHBIX PEKUMOB PabOTHI;

— IIPY TUAPOYAApax — MPaBUIbHOE MTPOSKTUPOBAHKUE U SKCIUTyaTalUs TUAPOCUCTEMBI.

DONeKTPOMarHUTHBIC IIIYMbl BOZHHKAIOT B JIEKTpOMAIIMHAX B 000pyaoBaHuu. [IpuuuHel — B3auMo-
neiicTBre (peppOMarHUTHBIX MACC MOJ] BIUSHUEM NEPEMEHHBIX MATHUTHBIX TOJIEH.

Mepsl 3a1UTHL:

— KOHCTPYKTHMBHBIE U3MEHEHHUS B 3JIEKTpOMAIINHAaX, HAPUMEp, U3TOTOBJICHHE CKOIIEHHBIX Ma30B
SKOpSl pOTOpAa;

— B TpaHchopmMaTopax — Ooliee MIOTHAs MPECCOBKA MAaKEeTOB, UCIOIB30BaHUE JEeMI(UPYIONINX Ma-
TEpHAJIOB.

VHTEeHCUBHBIN 1TyM, BBI3BAHHBIN BUOpaIueil, MOXXHO YMEHBIIUTh MOKPBHITUEM BHOPUPYIOIIEH TO-
BEPXHOCTH MaTepHajioM ¢ OOJbIIMM BHYTPEHHUM TpeHHeM (pe3uHa, acOecT, OUTyM), IpU 3TOM 4YacTh
3BYKOBOM 3HEpruu noriomaercs. [Iporecc norinomenus 3Byka MPOMCXOAUT 3a CUET Mepexoa 3HEPIrun
KOJIEOTIONIMXCS YacTUIl BO3/AyXa B TEIUIOTY BCJEACTBHE NOTEPh HA TpeHHUE B mopax Martepuana. Haubo-
Jiee 4yacTo B Ka4eCTBE 3BYKOIOTJIOUIAIONIEH OOJMIIOBKH MPUMEHSETCS] KOHCTPYKIUS B BUJAE CJIOS OJHO-
POJIHOTO MOPHUCTOTO MaTepualia ONpeAeeHHON TONIINHBI, YKPEIUIEHHOTO HEMOCPEICTBEHHO Ha MOBEpX-
HOCTH OTPaKJIEHUs JINOO OTHECEHHOTO OT HETO Ha HEKOTOPOE paccTosiHue (puc. 6).

///,//// 4 T,

Pucynok 6. 3Bykonoriomniaromias 00auIoBka. 1 — creHa (MoToJ0K); 2 — 3BYKOIOTIIOMIAIOIIII MaTe-
puan; 3 — 3anuTHas 000104Ka; 4 — 3aIUTHBIA TepHOPUPOBAHHBIN CIIOM; 5 — BO3AYITHBIN MPOMEKYTOK.
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Ecau cTensr MOMCIICHUS BBIMTOJIHCHBI MTPO3PpavYHO HUJIW IUIOIIAAb CBO6OHHOﬁ TIOBCPXHOCTHU HEAOCTA-
TOYHA JUIS YCTAHOBJICHHUS IJIOCKON 3BYKOIOTIIONIAIONICH OOIUIIOBKY, JJISl yMEHBIICHUS [TyMa IPUMEH -
10T 00BEMHBIE IMTYYHBIE 3BYKOIOTJIOTHTENH (pHUC. 7). DTO 00BEMHBIEC TeJa, 3al0JIHEHHBIE 3BYKOIIOTIIO-
IIAIOIIMM MaTEepPHaIOM U MOJBEIICHHBIE K MOTOJKY PABHOMEPHO IO MOMEUICHUIO Ha ONPEICIICHHON BHI-
coTe.

Pucynok 7. O0beMHbBIE ITYYHbIE 3BYKOIOTJIOTUTEIN

B Hacrosiee BpemMsi IPUMEHSIOTCS 3BYKOITOTIIOMIAIONINE MAaTepHAIIBI:

— YJIBTPaTOHKOE BOJIOKHO;

— CTEKJIOBOJIOKHO;

— KalpOHOBOE BOJIOKHO;

— MUHEpaJbHas BaTa;

— JIPEBECHO-BOJIOKOHHBIC TUIUTHI;

— MOPUCTHIN TMTOJMBUHUIXIIOPHI.

3BYKOHM3OJISIMS — 3TO METOJ| CHIDKEHHS IIyMa IyTeM CO3JIaHHUS KOHCTPYKLHUH, MPENSTCTBYIOIINX
pacrpoCTpaHEHHIO [ITyMa U3 OAHOTO B IPYroe N30JIMPOBAHHOE TIOMEIIICHHE.

3BYKOM30JUPYIOIME KOHCTPYKLMH H3rOTaBIMBAIOT W3 IUIOTHBIX TBEPAbIX MaTepuanoB (MeTal,
JepEBO, TIIACTMACCA), XOPOIIO MPETSATCTBYIOIINX PACIIPOCTPAHEHHIO IITyMa. 3BYKOU3OJISALNS OTHOPOAHOM
neperopoaku R, 1b Moxer ObITh onpeaeneHa no popmysie:

R=20-1g(m- f)—47,5

I'me: m —macca 1 M2 neperopoaxw, kr; f —yacrora, I'mI.

[IIymHble arperatbl MOXHO H30JIMPOBATh C MOMOILBIO 3BYKOM3OJUPYIOLIUX KOXYXOB, KOTOpBIE
ClIelyeT yCTaHaBJIMBaTh 0€3 MEeCTKUX CBsA3el ¢ obopynoBaHueM. [ yBenudeHus 3pQPEeKTUBHOCTH 3BY-
KOU3OJISILIMM BHYTPEHHIOIO MOBEPXHOCTh KOKYXOB OOJMIIOBBIBAIOT 3BYKONOIIAIIAIONIMMHI MaTepralaMu

(puc. 8).

Pucynok 8. 3Bykonzonsnus KoKyXxoM. | — HICTOYHMK IIyma; 2 — 3BYKOIOIJIOIIAOIUI MaTepua; 3
— DIIYIINTENb IIyMa.

D heKTUBHOCTH (3BYKOU3OJIAIHS) KOKYXOB OMpeeseTcs o GopMye:
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AL =R +10-1g(a)

I'ne: a — k03¢ HUIMEHT 3BYKOMOTIOMIAIONMIEH 0OMUIIOBKH; R — 3ByKOM30MIALIMs OTHOPOIHOM Tepe-
ropojaku, ab.

3BYKOU30JUPYIOIIHE MEPETOPOJIKH U 3BYKOMOTIIOMIAIONINE KaOWHBI () (DEKTHBHO CHIKAIOT TOJIBKO
BO3YIIHBIN IIyM, HO B IPOM3BOJICTBE YAaCTO BCTPEUYAETCS U CTPYKTYPHBIN IIyM (NIpH paboTe BEHTUIIATO-
POB, KOMIIPECCOPOB, Ky3HEUHBIX MOJIOTOB, HACOCOB U Jp.). BuOpamus 3TUX MalIiH B BUJIE YIIPYTHX BOJH
pacripocTpaHsieTcs oT (pyHIAMEHTOB IO KOHCTPYKLIMHU 37aHUS BO BCE NOMELICHUS, I/1€ U MPOSBISIETCS B
Buzie uryma. OciiabiieHue Takoro uryma JOCTUTaeTCsl BAOPOU3O0JIAIMe U BHOPOIOTIIOIIEHUEM.

Bubpousonsaius ycTpaHseT )KeCTKUE CBA3M MEXKy HeypaBHOBEUIEHHBIMU MAIIMHAMU U KOHCTPYK-
LMeH 34aHKs 3a CYET IPUMEHEHMS] YIPYTUX IPOKJIaL0K (IPYKUH, pe3uHsbl) (puc. 9).

Pucynok 9. Bubpounzomsnus. 1 — dpyHIaMeHT; 2 — aMOPTH3aTOPBI; 3 — 3JIEKTPOIBUTATENb; 4 —
HAacoC, KOMIPECCOp; 5 — BEHTUJIb; 6 — yIpyras nIpoKiajaka; 7 — KpOHIUTEHH.

CHuxeHue BUOpalMM, pPaCHpPOCTpaHSIOIIEHCS MO TpyOONpoBOAAM BEHTWIIALMH, JIOCTUTAETCS
YCTPOHCTBOM Pa3phIBOB B OT/EIBHBIX Y4acTKaX TPyOOIPOBOIOB C YCTAHOBKOW B OTH YYaCTKH MSTKHX
BCTaBOK U3 Ope3eHTa (pe3uHsbl).

Jnist 3amuUTHl padOTAIOMIUX OT MPSIMOTO BO3JEHCTBHUS IIIyMa MCIIONB3YIOT SKpaHbl, YCTAHOBJICHHBIC
MEX]y UCTOYHHUKOM IIyMa 1 pabouum mectoM (puc. 10).

TR TR TR TR TET R

AL AT AL,

Pucynok 10. DxpanupoBanue pabouero mecra. 1 —3kpaH; 2 — 3ByKONOIJIOLIarOIas 00JIMIIOBKA; 3 —
obopynoBanue; 4 — pabouee MeCTo.

Axyctrueckuil 3¢ ekt 3KkpaHa OCHOBaH Ha OOpa30BaHMM 32 HUM OOJacTU TEHH, Ky/a 3BYKOBBIE
BOJIHBl TIPOHUKAIOT JIMIIb YacTUYHO. I yMEHBIIEHHA IIyMa a’pOJMHAMUYECKHMX YCTAaHOBOK H
YCTPOMCTB NPUMEHSIOT B OCHOBHOM ITyIIMTENH myma. OHU pa3fensioTcs Ha:

— aKTUBHBIE;

— pPEaKTUBHBIE;

— KOMOMHHUPOBaHHBIE.

AKTHBHBIE — MOTJIOIIAIOT IIYM, PEAKTUBHBIE — OTPaXKalOT SHEPTHUI0 00PATHO K UCTOYHUKY. DKpaH-
HBIE TJIYIINTENN YCTAaHABJIMBAIOTCS HA BBIXOJIE U3 KaHala B aTMOoc(epy WM Ha BXoJie B kaHai (puc. 11).
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Pucynok 11. Pa3HOBUIHOCTH 3KpAaHHBIX TIYIIATEIEH. - 3BYKOIOIJIOIIAOIIUIN MaTEpH-
ar; M- vetayuueckuil JIuCT.

Ha Brpicokux yacrorax 3¢ dekT ux ycraHosnenus aocturaetr 10-25 nb. Bonbmioe 3HaueHHEe UMEIOT
paccTosiHHEe OT PKpaHa JI0 KaHajla U JUaMeTp 3KpaHa; 4eM OJIMKe PacIofIoKEH IKPaH U ueM OoJIbllie ero
araMeTp, TeM dPQPeKTHBHEE ero ycTaHoBKa. CHIKEHUE TPOU3BOICTBEHHOTO IIyMa MOXKET OBITh TOCTHT-
HYTO pallOHAJIbHOW IUIAHUPOBKOHM 1exoB M npennpusatuil. [Ipu miuaHupoBke npennpuatus HauOosee
LIYMHBIE 11€Xa JOJKHBI ObITh CKOHLIEHTPUPOBAHBI B OJHOM-JBYX MecTax. Mex/y IIyMHBIMU LEXaMHU U
TUXUMHU TOMEIIEHUSAMH (3aBOJIOYIPABICHUE, KOHCTPYKTOPCKOE OOpO) JOKHBI OBITh pa3MeIleHbl 3eje-
HBIC HAaCAXICHUS M COOIIOAATHCS HEOOXOIMMOE paccTosiHiE. BHYTpH 371aHusl THXHE MMOMENICHUs HeoO0-
XOMMO pa3MellaTh BAAJIM OT LIYMHBIX, YTOObI MX Ppa3[essiio HECKOIbKO APYIMX IOMEIIEHUH WM
OTpakICHMM C XOPOLIEH U30JISIUEH.

OOu1re TeXHUYECKUe pelIeHUs] He BCET/1a MO3BOJISIOT CHU3UTh IIyM M BHOPALIMIO 10 TOMYCTUMBIX
BEJIMYMH. B 3THX cilydasx NpUMEHSIOT HHAUBUAYalbHbIE 3alUTHBIE cpeAcTBa. K HUM OTHOCST:

— BKJIQ/IBIIIIH;

— HAYIIHUKH;

— IIJIEMBI.

Bxnagpiiyg B BUJie MATKMX TaMIIOHOB U3 YJIBTPATOHKOTI'O BOJIOKHA, MHOT/A TPOIUTAHHBIX BOCKOM U
napauHOM, )KECTKUE BKJIAJBIIIN (300HUTOBBIE, PE3UHOBBIE) BCTABISAIOT B CIIyXOBOH anmapar U CHUXKaroT
myM Ha 5-20 ab. lupokoe npumenenune Hauun «bepymm.

B npowmsbinuienHocTH mMpoko npuMeHsoT HaymHukn BIITHUWOT, cHrkaroniye ypoBeHb 3ByKOBO-
ro gasienus ot 7 no 38 nb. Ilpu Bo3nelicTBUU 1IyMOB ¢ BBICOKMMH YpoBHAMHU (>120 nb) Bkimagsimm u
HaYIIHUKH He oOecrieyaT HEOOXOJMMOM 3aIUThl, TaK KaK IIyM JAEHCTBYET HEMOCPEICTBEHHO Ha MO3T ye-
JoBeKa. B 3Tux ciyyasix NpUMEHSIOT [JIEMBI.
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2. METOAMYECKHUE PEKOMEHJAIIUN (YKA3AHUS) K IPAKTUYECKUM 3AHSI-
TUAM

OueHka ypoBHs IIyMa 000py/A0BaHHS B IIPOU3BOACTBEHHOM MOMeEIIEHUH.

PacueTHble TOUKM B IPOM3BOJCTBEHHBIX U BCIIOMOTATENbHBIX IOMEIIEHUAX TPOMBIIIJIEHHBIX IIPE/I-
OpUATUI BBIOMPAIOT Ha pabo4YMX MecTax U (MJIM) B 30HaX MOCTOSHHOIO NpeObIBaHMs JIIOACH Ha BBICOTE
1,5 M ot nona. B nomenieHuu ¢ 0AHUM UCTOYHUKOM LIyMa MJIM C HECKOJIBKUMU OJHOTUIIHBIMU HCTOYHU-
KaMHU OJlHa pacueTHas Toyka Oepercss Ha padoueM MecTe B 30HE IPSMOro 3ByKa MCTOYHHMKA, Apyras - B
30HE OTPAXEHHOTO 3BYKa HA MECTE IMOCTOSHHOTO IPEOBIBAaHMSI JIIOJICH, HE CBA3aHHBIX HETIOCPEACTBEHHO C
palboTOl TaHHOTO KCTOYHUKA.

B nomenienny ¢ HECKOJBKMMH UCTOYHMKAMHU 11yMa, YPOBHH 3BYKOBOM MOIIIHOCTH KOTOPBIX pa3iu-
yatores Ha 10 1b u Oosee, pacyeTHble TOUYKM BBIOMPAIOT HA PabOYMX MECTaX Y MCTOYHHMKOB C MAKCH-
MaJbHBIMU M MHUHUMAaJIbHBIMU YPOBHSMHU. B moMenieHuM ¢ rpynnoBbIM pPa3MEIIEHUEM OJHOTUIIHOTO
000pyZI0BaHUS pacyeTHbIE TOUYKH BBIOMPAIOT Ha paboyeM MecTe B LIEHTPE IPYMI C MaKCUMAaJIbHBIMH U
MUHUMAaJIbHBIMU YPOBHSIMH.

VicxonHbIMU JAaHHBIMU 711 aKYCTHUECKOTO pacyeTa sIBISIOTCS:

- IJTaH ¥ pa3pe3 NOMEIICHHUS C PACHIOJI0KEHUEM TEXHOJIOTHYECKOTO H HHKEHEPHOTO 000pyI0BaHUS
U pacyeTHBIX TOYEK;

- CBEJICHUS O XapaKTEPUCTHKAX OrPa)IalolUX KOHCTPYKLMH MOMEIeHUs (MaTrepuall, TOJIIMHA,
IUIOTHOCTb U Jp.);

- IIyMOBBIE XapaKTEPUCTUKU U TEOMETPUUYECKUE Pa3MEPhl HCTOUHUKOB LIyMa.

[IymoBBIE XapaKTEPUCTUKH TEXHOJIOTMYECKOIO U MHKEHEPHOro 00OpYy/IOBaHUS B BHJIE OKTABHBIX
YPOBHEM 3ByKOBOW MOIIHOCTH L,,, KOpDPEKTUPOBAHHBIX YPOBHEN 3ByKOBOM MOIIHOCTH L4, @ TAKIKE DKBU-
BaJICHTHBIX L,,49K6 1 MaKCUMAJbHBIX L, 4MaKkc KOPPEKTUPOBAHHBIX YPOBHEH 3BYKOBOM MOIIHOCTH IS
HMCTOYHUKOB HEMOCTOSIHHOTO IIyMa JOJKHBI YKa3bIBaThCS 3aBOJIOM-M3TOTOBUTENEM B TEXHUYECKOW J10-
KyMEHTALUH.

JlomyckaeTcst IpeCTaBIISITh IIYMOBbIE XapaKTEPUCTUKH B BUJE OKTaBHBIX YPOBHEH 3BYKOBOTO /1aB-
neHus L win ypoBHeH 3Byka Ha pabouyem mecte Ly (Ha GUKCHPOBAHHOM PACCTOSHUM) MPU OJMHOYHO pa-
OoTatomieM 060pyJOBaHHH.

OxTaBHBIE YPOBHH 3BYKOBOT'O JaBiieHUs L, 1B, B pacUeTHBIX TOYKaX COpa3MEpHBIX MOMELIeHUH (¢
OTHOIIIEHWEM HanOOJBIIETO TEOMETPUUECKOTO pa3Mepa K HAMMEHbIIeMy He Oojiee 5) nmpu paboTe 0JIHOTO
MCTOYHHUKA LIyMa CJeIyeT ONpeNeNaTh no popmyIe

& 4
L=L,+101g| 2=+ 2|,
f2r® kE
(1)
rae L, - OKTaBHBIM YpOBEHb 3BYKOBOW MOIIIHOCTH, 1b;
X - KO3(h(}UIIMEHT, YYUTHIBAIOUIUI BIHUSHHUE OJMKHETO MOl B TeX CIy4asX, KOrja paccros-

HUE 7 MEHBIIIE YABOCHHOTO MaKCHUMAaJIbHOTO rabaputa UCTOYHUKA (7 < 2[maxc) (MpUHUMAIOT 1O TaOJIHIIe

1);

@ - (¢akTop HAMpPaBIEHHOCTH MCTOYHMKA IIyma (UII MCTOYHHUKOB C PaBHOMEPHBIM H3JIy4EHU-
em @ =1);

) - IPOCTPAaHCTBEHHBIN yroJl U3Ty4YeHUs! UCTOYHHKA, paj. (IPUHUMAIOT 110 Tabnuie 2);

7 - PacCTOSIHME OT aKyCTHYECKOI'O LIEHTPa UCTOYHMKA IIyMa IO PACUETHOW TOUKH, M (€CIIM TOYHOE
MOJIO)KEHNE aKyCTUYECKOro IEHTpa HEU3BECTHO, OH MPUHUMAETCS COBMAJAIOUIMM C F€OMETPUYECKUM
LIEHTPOM);

k - ko3¢ puLMeHT, yuuThIBatOIIMN HapyleHne AU QPy3HOCTH 3BYKOBOTO MOJISl B MOMEIIEHUH (TIPH-
HUMAIOT 110 TabJuIe 3 B 3aBUCUMOCTH OT cpelHEro Ko (UIMEeHTa 3BYKOIOTIIOMIEHUS 0));

B - akycTHUeCKast OCTOSIHHAS TTOMEILEHHS, M, OIpeIeseMast 1o (popMyIie

R
1-a,

E

2)

A - SKBUBAJICHTHASI [TOIA/b 3BYKOIIOTIONICHHS, M°, OIpe/essieMast 1o GopmyIte
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A =i & S! +iﬂj’1€j ’
i-1 J=l

3)
i - Ko (HUIIMEHT 3BYKOTIOTJIONICHHUS i-i TIOBEPXHOCTH;
S; - II01a1b i-i MOBEPXHOCTH, M ;
Aj - SKBUBAJICHTHAs TUIONIA b 3BYKOIIOTTIOMIEHHS j-I0 IITYYHOTO TIONIOTHTENS, M’
nj - KOJIMYECTBO j-bIX IITYYHBIX MOIJIOTUTENEH, IIT.;
acp - cpeaHui KO3 PHUIUEHT 3BYKOIOTJIOIEHHSI, OTIPEeIesIeMblii 1o (hopMyie
o = A
* Sc:'z_a' (4)
Soep - cyMMapHast ILTOIIA b OrPakIAIOIINX TOBEPXHOCTEH TOMEIICHHAS, M°.
Tabnuna?2
r/lmaxc X 10 1g y, nb
0,6 3 5
0,8 2,5 4
1,0 2 3
1,2 1,6 2
1,5 1,25 1
2 1 0
Tabnuna 3
VYcoBus u3iydeHus Q, pan. 10;‘%9’
B npocTpaHCTBO - HCTOUHMK HA KOJIOHHE B IOMEUIEHUH, HAa MauTe, Tpyoe 47 11
B nostynnpocTpaHCTBO - HCTOYHHUK Ha MOJY, HAa 3€MJIE, HA CTEHE 2 8
B 1/4 npoctpaHcTBa - ICTOYHHK B ABYXT'PAHHOM YTy (Ha 1Moy OJU3KO0 OT OAHOU
CTEHBI) i >
B 1/8 npoctpaHcTBa - ICTOYHHUK B TPEXTPAHHOM YTy (Ha Moty OJU3K0 OT JBYX - )
CTEH)
Tabnuuna 4
ocp k 10 Ig k, nb
0,2 1,25 1
0,4 1,6 2
0,5 2,0 3
0,6 2,5 4

Ounenka ypoBHs LIyMa, CO31aBaeMOro TPAaHCIMOPTHBIM TOTOKOM HA CeJIUTeOHOH TePPUTOPHH.
JlJis IpOeKTUPYEMBIX HIIM PEKOHCTPYHPYEMBIX aBTOMOOWIBHBIX Hopor 3HaueHue IIIXTII B Bume

L
SKBUBAJIEHTHOTO yPOBHA 3ByKa 1.3 paccumreBaroT mo popmyme (1):

E‘z‘].??fﬁ?,j = Lflmpn?,j - ‘&Lﬂzpys + AL g t ﬂ"iﬂvx it
T ‘“'—\"‘Lﬂnox * E“Lﬂpn 5 &Lﬂnepe-: :

(1)

L
rae “AmprTS _ pacueTHOE 3HAYEHME YKBHBAEHTHOTO YPOBHS 3BYKa TPAHCIIOPTHOTO MOTOKA, ABA,
Ha pacCTOSHUU 7,5 M OT OCH OJIF>KaMIIel ToJIOCk IBMXKCHHS U Ha BbICOTE 1,5 M HaJl ypOBHEM MPOE3Ker
YacTH, ONpEeNseTcs B 3aBUCHUMOCTH OT MHTEHCHBHOCTHU JABIDKEHHS 1o ¢opmyne (2) mnu tabmume 1
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(mpsIMOI TOPU3OHTAIBHBIA Y4aCTOK JAOPOTH, MEIKO3EpHHCTOE ac(aabTOOETOHHOE MOKPBITHE MPOe3kKeH
4acTH, B COCTaBe TPAHCIOPTHOTO NoToka 40% Trpy30BbIX aBTOMOOUIIEH 1 aBTOOYCOB);

Bl
£} - mompaBka, A1BA, y4uTBIBaroIas rpy30Bbie aBTOMOOMIIM U aBTOOYCHI B COCTaBE TPaHC-
MOPTHOTO MOTOKA, OMpeensercs mo tadbmuie 2 (K TPYy30BBIM OTHOCST aBTOMOOMIIH, Macca KOTOPBIX CO-
crasisiet 6omee 3500 kr);

Ak - nonpaska, 1BA, yUHTHIBAIOIIAS CPEAHIOK CKOPOCTh JABUKEHHUS, ONIPEAENIAETCS 10 TaOIULE
Ay nonpaska, 1bA, yuuThIBaomas BEIUYUHY MPOJOJIBHOIO YKIIOHA, ONpeAeseTcs mo Tao-

- mompaeka, AbA, y4UTBIBaIOMas THUI MOKPBITHS MMPOE3KEH YaCTH JOPOTH, ONPEICIIIeTCS
o Taodnuie 5;

Apn _ nonpaska, 1BA, yuuTHIBaOLIAs IUPUHY LEHTPATIBHOM PasIeNnuTeNbHOM T0I0CkI, OIpeie-
JIsieTcs mo Tabiuie 6;

FaYA .
Anepec _ ponpapka, 1BA, yUHTBIBAIOIIAS HANHYHE TIEPECEUEHUs ABTOMOOUIBHOM TOPOTH

E‘Ampn?,S =50+ 8 Hx]g N’ ()

I'ne N - pacueTHasi HHTCHCHBHOCTD JIBMDKCHUS, aBT./4, B JHCBHOW MJIM HOYHOM MEPHOJIBI BPEMEHH,
ompenensemMas o Gopmynam (3) wim (4):

Ny = 0.076Ny, 3
Ny = 0,039Nyy, @

I'ne Ny - pacueTHas HHTCHCUBHOCTb JIBIDKCHHS, aBT/d, 3@ yac Hanbosiee MHTCHCUBHOTO JIBI)KEHHS B
nHeBHoe Bpems (¢ 7-00 mo 23-00);

Nu - pacueTHasi HHTEHCUBHOCTh JBMKCHHSI, aBT/4, 32 9ac HauOOJee WHTEHCUBHOTO JIBHKCHUS B
HouHoe Bpems (¢ 23-00 go 7-00);

Neyr - CpeIHErojoBast CyTo4Hasi HHTEHCUBHOCTD JIBUKEHMS, aBT./CYTKH.

Tabmuma 1 - PacueTHple 3Ha4YeHUsT OSKBUBAJICHTHOTO YPOBHA 3BYKa TPAHCIOPTHOTO
notoka ZAmpn1s
VHTEHCUBHOCTD JBUKEHUS  , aBT./d PacyeTHOE 3HAUE€HHE YKBUBAJIEHTHOTO YPOBHS
3BYKa EL*”P”?E , IBA
50 65
60 66
80 67
100 68
140 69
170 70
230 71
300 72
400 73
500 74
660 75
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880 76
1150 77
1650 78
2400 79
3000 80
4000 82
5000 83
6000 83
7000 84
8000 84
cerire 9000 85

. £
JNIEHTHBIN YPOBEHb 3ByKa “MPR1.3 onpesensercs HHTEPIONMPOBAHHEM.

HpI/IMe‘-IaHI/Ie - HpI/I MPOMCIKYTOYHBIX 3HAUYCHUAX MHTCHCHUBHOCTH IABWIXCHHUSA IMOTOKA 3KBHUBA-

Pesynbprar onpenenenus
cteio J0 0,5 nbA.

L
Ampnl2 m0 popmyne (2) mmu Tabmuie 1 clemyeT OKpyriIATh ¢ TOYHO-

Tabnuma 2 - [lompaBka, y4uThIBaIONIas JIOJII0 TPY30BBIX aBTOMOOMIICH U aBTOOYCOB B COCTaBe I10-

TOKa
Jonst Tpy30BbIX aBTOMOOUIIEH 1 <5 5-20 | 20-35 | 35-50 | 50-60 | 65-85 85-
aBTOOYCOB B COCTaB€ MOTOKA, % 100

- - - + + +
Tonpasxa ﬁﬁﬂzpﬁj 1BA 3,0 2,0 1,0 0,0 1,0 2,0 3,0

Tabnuma 3 - [lonpaBka, yuuThiBaromas oTIMYMe PaKTUIECKONH CKOPOCTH JIBUYKEHUSI TPAHCIIOPTHO-
ro IOTOKA OT CKOPOCTH JBMKECHMSI COOTBETCTBYIOLIEH MHTEHCUBHOCTH JABM)KEHUs, KOTOpas OINpenescHa

o ¢opmye (2)

CKOpOCTh IBUKEHHUSI, KM/4ac -20 -17 -12 -7 +7 +15 +20
TMonpaska Al 1BA -3,5 -3,0 -2,0 -2,0 +1,0 +2,0 +2,5
Tabnuua 4 - [onpaBka, yunThIBaroniasi BEIMUYUHY IPOIOJILHOTO YKIOHA
Jlomnst Tpy30BBIX aBTOMOOUIIEH 1 aBTOOYCOB B COCTaBe <25 25-50 50-85 85-100
TPAHCIOPTHOTO MOTOKA, %o
0 + + + +
IMonpasxa &wa _1BA pH ykiioHe 2% 2,0 2,0 3,0 3,0
1pu ykioHe 4% +2,0 +3,0 +4,0 +5,0
Tabnuua 5 - [lonpaBka, yunThIBaroliast THI MOKPBITHSI TPOE3kKEH yacTu
TuI MOKpBITHS MPOE3KEN YACTH JoJs1 merkoBbIxX aBT00M06I/IJIeI/I Monpasks, Bl 1BA
B ITOTOKE, %o
[IlepoxoBaras MOBEpXHOCTHAs Menee 10 0,0
obpaboTka
10-30 +0,5
30-55 +1,0
55-75 +2,0
75-90 +3,0
90-100 +4,0
AcdanpTodeToH Menee 15 0,0
15-45 +0,5
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45-65 +1,0

65-90 +1,5

90-100 +3,0

[1le6eHOYHO-MaCTUYHBIH Ho 55 -1,0
acanpToberon (IIIMA)

Csrie 55 -2,0

Tabnuma 6 - [TorpaBka, yauThIBaroIas MUPUHY EHTPATBHON pa3IeIUTEIIHHOM MOJIOCHI

[[InprHa HEHTpaNIbHOU pa3IeIUuTENbHOU 2u 4 6 10 20m
MOJIOCKI, M MeHee Ooiee
Ionpaska AL g 1BA 0 -0,5 -0,75 -1,0 -1,5

[Tpn HanMUWU MepeceueHri MonpaBKa sl IEPECEUCHHSI CO CBETO(POPHBIM PEryTHPOBAHUEM OTIpe-
nensercs mo tabnuue 8.

Tabnuna 7 - [lonpaBka, yuuThIBaroliasi HAJIMYUE PETYIUPYEMOTO EPECEUECHUS

Paccrosiiie 1o ocH npoesieit a- [Tompagrka ( ‘&'LA”“P“ ), IBA, TIpU KOJIMYECTBE TPY30BHIX aB-
e, M TOMOOMJIEH B COCTaBE TPAHCIIOPTHOTO MOTOKA
10 20 40 60 80
JIO CTOIT-IMHHUH 200 0,0 0,0 0,0 0,0 0,0
100 0,0 0,5 0,5 0,5 0,5
50 0,0 1,0 1,0 1,5 2,0
25 0,5 1,0 1,5 2,0 2,5
CTONI-JTUHUSI 0 1,0 1,5 2,0 2,5 3,5
MOCJ€E CTOM-THHUHA 25 0,5 1,5 2,0 3,0 3,5
50 0,5 1,0 2,0 3,0 3,5
100 0,0 0,5 1,0 2,0 2,5
150 0,0 0,0 0,0 0,5 1,0
200 0,0 0,0 0,0 0,0 0,0
[Ipumeyanus

1. ITonpaBka onpeaenena npu 60% MpoJOIKUTENBHOCTH pa3pemaromeii Gas3sl B ukiIe paboThl cBe-
To(opa, YBETUUEHHUE NMPOIOJDKUTENBHOCTH (a3bl 10 80% ymenpmut nonpasky Ha 0,5 nbA, ymeHb-
menue 10 40% ysenunuut Ha 0,5 n1BA.

2. B cnyyae pacnosnoxkeHusi cBeTopOpHOro o0beKTa B CUCTEME KOOPAMHUPOBAHHOTO PETYINPOBAHUS
nonpasKy yMeHbmatoT Ha 1,0 1BA.

3. IlonpaBka He y4YMUTHIBACT BIMSHUS WHTEHCHUBHOCTH JBHKEHHS Ha MEPECEYEHHH, KOTOpas JOJIKHA
YUUTBIBAThCSI SHEPTETUUECKUM CIIOKEHUEM DKBHUBAJICHTHBIX YPOBHEH 3BYKa OT JBMKEHUS 110 KaXAOMY
W3 HAIPABJICHUM.

[IymoBas xapaKTepUCTHKA TPAHCIIOPTHOTO MOTOKA MPU HATWMYNH HEPETYIUPYEMOTO TIepeceueHus B
OJTHOM YPOBHE YYUTBIBACTCS TOJBKO JIUISI PACUYCTHBIX CEYCHUM, PACIOIOKEHHBIX HA PACCTOSHUSX HE 00-
nee 200 m ot mepeceuenus. [Ipu 3TOM ¢ ydeToM yaaneHusi paCdeTHON TOUKH OT MepeceueHus Ha PaccTo-
SHUE , B COOTBETCTBHMHU C PACUETHON CXEMOM, MOKa3aHHOMN Ha pHCYHKE 1, 1T paccMaTpUBaeMoro ceve-
HUS BBITIOTHSETCS DHEPTeTUYECKOEe CYMMHPOBAHUE IIYMOBBIX XapaKTEPUCTUK TPAHCIIOPTHHIX MOTOKOB
TPAHCIIOPTHBIX CPEICTB MEPECEKAIOIINXCS HaMpaBiieHn 1Mo ¢popmyie (5).
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x< 200 0

fAMm

HIXTIT 1

I

- PacCTOSIHUE OT PACUETHOTO CEUCHHMS JI0 OCH OJIMDKAKIIIEH OIOCH IBHKCHUS TIEPECeKaeMoil 10-
poru (ynuiibl), He 6osee 200 m
Pucynok 1 - Cxema K onpeielieHUIo OMPaBKH, YYUTHIBAIOIICH HATMYHUE HEPETYINPYEMOro Tepe-
CCUCHUA

L
3nauenue IIIXTII B BUe MAKCHMAILHOTO YPOBHS 3ByKa —AM@CT5 crenyeT mpUHUMATH B COOTBET-
ctBum ¢ [[OCT P 41.51-2004, cocrapistonye Ipyu CKOPOCTH JIBIKEHUS TTOTOKa 50 KM/4:

. & =
- JUTS TIOTOKA JIETKOBBIX aBTOMOOMIeH —Maxe 5 = 74 1BA;
. L =
- IpU HAJIMYUK B OTOKE TPY30BBIX aBTOMOOMIIEH 1/umy aBToOycoB —AvaxcT.> — 8() nBA.

= = Lﬁlmam:? 5
HpI/I CKOPOCTH ABUIKCHUSA, OTIIMYHOU OT 50 KM/‘I, MaKCHUMAJIbHbIN YPOBCHb 3BYKa = CJICAyeT

paccuuThIBaTh 1Mo Gopmyse (6) Ui MPUHUMATH HA OCHOBAaHUM HOMOTPAaMMBbI, IPUBEICHHONW HA PUCYHKE
2.

L e 507) = L Asearer 5(p=50) +321g (%g) (6)

e LAnaxed 5(7=50)
KM/4ac, 1bA;

- MaKCUMaJIbHBII ypOBEHb 3BYKa, COOTBETCTBYIOLIMM CKOPOCTH JIBHKeHUs 50

L . . .
AuaxcT5V) - vakenmanbHbIi YPOBEHb 3BYKa, COOTBETCTBYIOLIUN CKOPOCTH JBUKECHUSA, OTIUYHOU
oT 50 xm/gac, 1BA;
V - ckopocTh ABMKEHUSI, KM/4ac.
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L .
Pucynok 2 - Homorpamma f1s onpenenenus —“M#¢ L5 g 1erkoBbIX M IPy30BBIX aBTOMOOHIEH

Pesynbrar pacuera mo gopmyiie (6) niau 3HaYeHUE, YCTAHOBIECHHOE COTJIACHO PUCYHKY 2, CIEAYyeT
MPUHUMATh ¢ TOYHOCTHIO /10 0,5 nBA.

Ouenka 3ppeKTHBHOCTH BUOPON30JIAMH 000PY/10BAHUS

OnxHUM U3 METOJOB 3aIIUTHl Pa0OYMX MECT OT BO3ACUCTBUS BHOpPAIMH SIBIISETCS BUOPOU3OIISALINS
UCTOYHHMKA U 4yenoBeka. CHIKeHHE BHMOpalUMU 37€Ch JOCTUTAeTCsl YCTAaHOBKOM YHPYTHUX 3JIE€MEHTOB
(aMOpTHU3aTOPOB) MEXK1Y UCTOYHUKOM BHOpAnMu U paboYrM MECTOM. AMOPTHU3ATOPBI BBIIOJIHSIOTCS U3
CTAJIbHBIX MPYKUH, PA3JIUYHBIX COPTOB PE3UHBI, YIIPYTHX BUAOB IJIACTMACC, YIIPYTUX 000JIOYEK CO CxKa-
TBIM BO3J1yXOM H JIp.

OCHOBHBIM ITOKa3aTeNIeM, ONPEeIENAIONIM KauyecTBO BUOPO3aIUTHI, ABIsETCS KOI(P(UIMEHT mepe-
naun KII, ¢pu3udeckuii CMBICI KOTOPOTO OTHOIICHHE aMILUIUTYAbl BHOPOCMENICHHS (BUOPOCKOPOCTH Vi,
BUOpPOYCKOpeHHsI cuibl Wy, BUOPOM30JIMPOBAHHOTO OCHOBAHMS A K aMIUTUTY/Ae BUOpocMerieHus (BuO-
pockopoctu Vy,, Bubpoyckopenus W, cuisl Fy) B icTounnke BuOpauu A,;:

KH:%=V7°=%° (7)

Koadduurent nepempaun B cucremax, rjae MOXHO NpeHeOpeub TpeHHEeM (CTajlbHbIE IMPYXKHUHBI),
MOJKET OBITh PACCUUTAH O QopMyIie:

K= ——— (8)

-
fo

rae f- yactoTa BBIHY)X/IEHHBIX Kosie0aHUI ucTouHKKa, ['11;

fo - yactoTa COOCTBEHHBIX KOJIeOaHUI BUOPOM30IMPOBAHHOTO OCHOBaHUS, [ 1.

Koaddunument nepenaun B cucremax, o6aagaromux OOJbIIMM BHYTPEHHUM TPEHUEM (pE3UHOBBIE
aMOPTHU3aTOPBI), MOXKET OBITh PacCUUTaH MO GopmyIie:
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1+ (2a-b)

2
Kl = |—/—2220 4 (2a-b) 9)
(@ -1
a=t
raec fo ) b - OTHOCUTCIIbHOC HGMH(prOBaHI/Ie, 3aBHCAIICC OT COPTAa PE3HMHBLI U 3a1aBaAC€MOC I10
CIIpaBOYHHKAM.

Ecmu b = 0, popmyna (9) nepexoaut B popmymy (8).
Yem menbiie 3naueHue KII, Tem Boiie creneHb BuOpousossiu. Harnpumep, IpyKHUHHBIE aMOPTH-
1 1 f

3atopbl uMetoT kKodddunuent nepenaun KIT = 40 60 | Oxpxako, onTuManbHble COOTHOLICHHS fo =
3...4, 4TO COOTBETCTBYET 3HAUECHUAM
1 1
KII=8 15
YacroTa cOOCTBEHHBIX KOjeOaHUN BUOPOM30IMPOBAHHON MAIIMHBI, YCTAHOBJIEHHOM Ha CTaJIbHbIE
IPY>KUHHBIE aMOPTU3aTOPBI, ¢ OLIMOKOM 4-8% omnpenensercs no Gopmye:

po Ll E 1 [
0 20\ M 27 Xﬁoj (10)

rae K - sxkectkocts amoptusaropa, H/m ; M - macca BUOpOH30IMPOBAHHON MaIlIUHBI, KT; XcT— CTa-
THYECKas 0CaJKa aMOPTH3aTOpa MO JEHCTBUEM Macchl BHOPO-M30JMPOBAHHON MamMHEL, M; g = 9,81
M/c” - yCKOpEHHe CBOGOIHOTO MMaICHH.

Takum oOpazoM, JjIsi pacdeTa 4acTOThl COOCTBEHHBIX KOJIEOAHUN TOCTATOYHO OINPECIIUTh BETUYIH-
HY XeT:

XCT = HO'Hrp-,» (1 1)

rae Ho, - BeIcOTa IPYKHUHBI B HEHArpY>KEHHOM COCTOSIHUH, M;

Hip - BBICOTa IPYKHHBI B HArPY’KEHHOM COCTOSIHUH, M.

N3 popmynsl (10) ciexyert, uto 11t usmenenus fo, a cinenoparensho U st u3meHenus KII, HyxHo
M3MEHUTH 00 Maccy M BUOPOM30JIMPOBAHHON MaIIMHBI, JIH0O keCTKOCTh K Mpy>KMHHOTrO aMopTH3aTo-

pa.

Ounenka 3ppeKTHBHOCTH 3BYKOU3O0JISIIIUM OTPAKIAIOMNX KOHCTPYKIUM

OKTaBHEBIC YPOBHH 3BYKOBOI'O JaBJICHHUA L, }IB, B PACUCTHBIX TOYKAX B HU30JHUPYECMOM IIOMCHICHUMU,
IIPOHUKAOIINE YEPE3 OTPAKAAIOILYI0 KOHCTPYKIIMIO U3 COCEHErO MOMEIIEHNS C HCTOYHUKOM (MCTOYHU-
KaMHM) IIyMa WK ¢ TEPPUTOPHH, CIEYET ONPENEISITh 110 GopMyie

L=L,-R+10lg5-101gB, -101gk, (12)

rae Lus - OKTaBHBIM ypOBEHb 3BYKOBOT'O JJaBJICHUSI B IOMEIIEHNN ¢ HCTOYHHUKOM IIIyMa Ha paccTosl-
HUU 2 M OT pa3JeIIAIoNIero MOMEIIeHHUs orpaxaeHus, nb, onpeaenstot o Gopmyne (1), nmpu nryme, mpo-
HUKAIOIIEM B U30JIUPYEMOE IIOMEIICHUE C TEPPUTOPUM, OKTaBHBIM YpOBEHb 3BYKOBOI'O JaBlle-
HUs Lu CHapyu Ha PacCTOSIHUM 2 M OT Orpa)Iamolledl KOHCTPYKLUUU ONpeNeNsitoT 1o (opmyie
L=L,-20lgr+101zd- Bor —-101g &2,
1000
R - m3015111 BO3AYIIHOIO LIyMa OTpakAArOIIeH KOHCTPYKLMEH, Yepe3 KOTOPYIO NMIPOHUKAET LIyM,

nb;
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S - IIOMAIb OrPAKAAIONIEH KOHCTPYKIHH, M’

B, - aKycTHYecKasi TOCTOSHHAS H30THPYEMOT0 TOMCIICHHS, M*;

k - To ke, uro u B popmyie (1).

Ecnu orpaxnaromasi KOHCTPYKIUSI COCTOUT M3 HECKOJIBKHX YacTel ¢ pa3InyHON 3BYKOU3OJSAIUEH
(HampuMmep, CTEHA ¢ OKHOM H JIBEPbHI0), R ONpeaensior mo Gopmyre

R=101‘g%,
ZIDD.!IR

= (13)

rae S; - IIomanhb i-i 4acTu, MZ;

R; - u3015114s1 BO3AYIIHOTO IIyMa i-i 4acThio, 1b.

Ecmu orpaxparomass KOHCTPYKIMS COCTOMT M3 JBYX YacTed C pas3IM4HOM 3BYKOM3OJIALU-
eit (R1 > R2), R onpenenstoT no hopmyiie

R=R -101g 22

Sl +1 Dﬂ.lfﬂl -]

1+ 2L
53 (14)

)

[Ipu R1 >> R2 npu onpeaeseHHOM COOTHOUIEHUM ILIOIIAeH e JIOITyCKAEeTCsl BMECTO 3BYKOHM30-
JISIUUA OTPAXKTAIOIICH KOHCTPYKIIMU R Tipu pacyeTax 1o (popmysne (12) BBOAUTH 3BYKOU3OJIAIHNIO CJIa00it
YaCTH COCTaBHOTO OrpakJieHus R2 u ee miomanb S2.

OKBUBAJIECHTHBII U MaKCUMaJIbHBIN ypoBHM 3ByKa LA, 1BA, co31aBaeMoro BHEIIHUM TPaHCIIOPTOM
Y TIPOHUKAIOUIETO B MOMELICHUs Yepe3 HapyKHYI0 CTEHY ¢ OKHOM (OKHaMH), CIEAYeT OINpeleNaTh IO
bopmyne

L,=L

-R +101g5,-101g B, -101g & ,

Al A

(15)

rae L,2m - SKBUBAJICHTHBIN (MakCUMalbHBI) YpOBEHb 3ByKa CHApy>KM Ha PACCTOSHUU 2 M OT
orpaxkaenusi, 1bA;

R gmpan.o - A30JISLINS BHEIIHETO TPAHCIIOPTHOT'O IIIyMa OKHOM, NBA;

So - momaas okHa (OKOH), M

B, - akycTdeckasi moCTOsIHHAsI TOMEIICHMUS, M (B okTaBHO# mostoce 500 I'm);

k - To xe, uto u B hopmye (1).
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3. METOAUYECKHUE PEKOMEHJIALIUN (YKA3AHUSA) K JIABOPATOPHBIM 3AHSI-
TUAM

Crenn (pucyHok 1) mpencraBiser co0oil MakeT MPOU3BOACTBEHHOIO MOMEIICHHUs, KOTOPBIA pa3-
MEILAEeTCsl Ha IIOBEPXHOCTH cToJa. PA10M ¢ HUM pa3MelleH U3MEepUTellb IIyMa.

3BYKOM3OJIUPYIOMIMHA KOXKYX MPEICTABISIET COOOU MOJIBI KOPITYC, BHIMOTHEHHBIN U3 TTOJUMEPHOTO
Mmateprana. CMEHHbIE 3BYKOM30IMPYIOLIIE EPEropo KU U3rOTOBIEHBI U3 CIEAYIOIIMX MaTepuaoB: ¢da-
HEpbl; KAPTOHA; MoJIMKapOoHaTa; ApeBecHocTpykeuHoi muThl (J{CII); opranura; 1peBeCHOBOJIOKHUCTON
uthl (JBIT).

B kauecTBe cpeacTBa 3BYKOIMOTJIOMIEHUS UCTIOIb3YyeTCs KOpoO 13 KapTOHA, OOJIMIIOBAHHOTO U3HYT-
PH [IEHOIIOJINYPETAHOM.

N3meputens myma BIIIB-003-M2 npenna3zHadeH 111 U3MEPEHUS YPOBHSI 3ByKa C YaCTOTHBIMU Xa-
paktepuctukamu A, B, C; ypoBHS 3ByKOBOI'O JAaBJICHHsI B OKTaBHBIX I10JIOCAX; BUOPOYCKOPEHHUS U BUOPO-
ckopoctd. CbeM MHPOPMALUU O HIYME OCYHIECTBISIETCS KallCIoJeM MHKPO(GOHHBIM KOHAEHCATOPHBIM
M101.

I
"""‘-\_._‘r,n

a

IH’: g
1 " 7 2
11
" \LIJZI R
B

—

Pucynoxk 1 - JIaGopaTopHbIif CTEH]T 17151 MCCIEI0BAHUS 3BYKOU3OJISLIMN U 3BYKOIOTJIOEHHS. | -
MakeT IPOU3BOJCTBEHHOI'O MOMEIIEHUS; 2 - OTKH/IHAs KPBIIIKA-IIOTOJIOK; 3 - HCTOYHUK LIyMa (JIMHAMUK);
4 - 3ByKOU3OJIMPYIOIINNA KOXYX; 5 - 3BYyKOU30JIMPYIOLIas Neperopoyika; 6 - MUKpo(oH; 7 - U3MepuTeb
myma BIIB-003-M2; 8 - JIATP; 9 - 3Bykonormomniaromniasi o0IuIioBka (Kopo0)

IIpaBuaa noas3oBanus npudopom BIIIB-003-m2

ITonroroBka mpubopa k padore

1. YcraHoBuTh npubOp B BEPTUKAIBHOE MM FOPU3OHTAIBHOE MOJOKEHUE MEXaHUUECKUM KOPPEK-
TOPOM HYJIsI TOKA3bIBAIOILET0 MPUOOpa COBMECTUTH CTpelKy ¢ aeneHueM 0 mkanst 0 — 1 (puc. 2).

2. [IpousBecTy KOHTPOJIb NUTAHUA. JJI ATOr0 NEPEKIIIOYATENN YCTAHOBUTD B TIOJIOKEHUS:

POJI PABOTBI —

JUIT 1, dB - 80

JUIT 2,dB - 50

Crpenka rmoka3pIBaroIero npuoopa J0JKHA HaXOAUThCs B Tipeaenax ot 7 g0 10 mxansl -oo - 10 nb.
O HanuuMu NUTaHUS TaKKE CUTHAIN3UPYET CBEYEHHUE OJHOTO U3 cBeToAnoA0B nepekitouarenent JJIT 1,
dB (ab) u JUIT 2, dB (ab).

3. Dnekrpuueckas kanuOpoBka. [IpoBonuTCs KakAblil pa3 mepesn HauyaloM HM3MEpPEeHHUH M MOJ-
JiepKaHUs OCTOSTHHOTO KO3 GUIIMEHTa YCUIIEHUSI U3MEPUTENLHOT O TpakTa mpudopa.

C nomomrpio kKabemns JUIMHOM 5 M coeauHuTh npeaycunurenas BIIM-101 ¢ pazsémom npubdopa usz-
MEpUTENIbHOTO. DKBUBaEHT Karctonsd M-101 coequnuts ¢ npenycunurenem BIIM-101. Coenunnrens-
HBIM KaOenem anuHOM 0,5 M coennHUTh dKBUBajeHT Karctoliss M-101 ¢ raezgom 50 mV npubopa u3me-
PHUTENBHOTO.
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Pucynok 2. [Tanens npubopa uzmepurens nryma u suodparun BIIIB-003-M2: 1 - pa3sém Bxona; 2 -
MOKA3bIBAIOINI TPUOOD; 3 - MEXaHUUECKUI KOPPEKTOp HYJs; 4 — MepeKIIIouaTeNb JUana3oHoB YpOBHEH
3ByKa u 3BykoBoro aasienus [AJIT1, dB; 5 — nepekitouaTens quamna3oHa ypoBHEH 3ByKa M 3BYKOBOTO
nasnenus J1JIT2, dB; 6 — ceeroauoner; 7 — mkana dB M-101; 8 — nepekitodarens OKTaBHBIX (QUIBTPOB
@JIT, OKT; 9 — nepexntouarens Pox padotsr; 10 — nepexiitouatens yacTOTHBIX XapakTtepuctuk OJIT,
Hz.

[epexmtouarenu npuboOpa U3MEPUTENBHOTO YCTAHOBUTD B TIOJOKEHUS:

JUIT 1,dB - 40

JUIT 2,dB - 50

@®JIT, Hz - JIUH

PO PABOTBHI — »

[Tocne 5 MUHYT yCTaHOBJIEHUS padOYEro pexuma MepeBecTH pe3UCTOPOM CTPENKY MTOKA3bIBAIOLIETO
npubopa Ha JieleHue MWKaibl Jenuoen — 4.

[Tocne xanmubpoBku nepekiouarens POl PABOTHI ycranoButs B monoxkenne OTKIL. Orcoenu-
HUTB 3KBUBaJEHT Karctonsd M-101 ot npexycunurens BIIM- 101.

HN3mepenue napamerpos myma

N3mepenue ypoBHs 3ByKa

1. OctopoxkHo coeauHuTh Kamctonb M-101 ¢ mpenycunurtenem BIIM-101. Kuaomku alv,
10kHz/4kHz, kHz/Hz nomkHbl OBITH OTKIIIOYEHBI (T.€. B OTXKATOM COCTOSIHMM). HakaTh KHOINKY
CB/IND.

2. YCTaHOBUTD MEPEKITIOYATENH B ITOJIOKEHHUS:

JUIT 1, dB — 80
JUIT 2, dB — 50
®JIT, Hz — A

POJ PABOTEHI - F

HpOBepI/ITL NCTOYHUK ITUTAHUA I/ISMepI/ITeJ'IH, IJIs1 3TOI'0 yCTaHOBI/ITB HepeKHIOaneHH B ITOJIOKCHUC:
Pon pa6oter 'k

JUIT 1, dB- 80

JUIT 2, dB- 50;
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[Tokazanue u3MepuTens JOKHO OBITH B Mpeeax CeKTopa, YKa3aHHOTO Ha mmkaie. Eciau 3To Tpe-
OoBaHUE HE BBINOJIHSIETCA, TO HEOOXOAUMO YCTPAHUTh HEUCIPABHOCTH B OJIOKE MUTAHMS UM 3aMEHUTh
Oarapen.

N3MepeHne 5KBUBAJICHTHOTO YpOBHS 3ByKa LakB, NBA.

Pox pabotsr — F;

JUIT 1, dB- 80;

JUIT 2, dB- 50;

@OJIT, Hz- A;

Bce kHOnKH OTKaThl.

[Tpu sTom cBetutcs uaaukarop 130 dB.

Ecnu npu uzMepeHuu cTpenka U3MEPUTENS HaXOAUTCA B HAayajle LIKAJIbI, TO CIEAYET BBECTH €€ B
cexktop 6-10 mkaner genuben cHauyana nepekmodarenem JJIT 1, dB (ecnm mepuoamdecku 3aropaercs
unaukarop IIPI, To cnenyer mepekmounth nepekitouarens JIT 1, dB na Gonee BbICOKMiT ypOBeHb
(BmpaBo), moka He noracHet uaaukatop I1PT), 3atem JUJIT 2, dB.

[Tpn u3MepeHUs X HU3KOYACTOTHBIX COCTABIISIONIUX MOTYT BO3HHKHYTH (UIYKTyamuu (KoJieOaHwMs)
CTpEeJIKM U3MepuTels, Toraa caeayer nepesectu nepexntodaresb PO PABOTbBI u3 nonoxenus F B no-
J0)KeHue S.

Jlns onpeneneHus pe3ysabTara U3MEPEHUs CIEAYET CIOXKUTh MOKa3aHWE COOTBETCTBYIOLIEE CBETS-
IEMYCSl THANKATOPY, ¥ TTOKa3aHUE T10 IIKaje Aenuoer.

N3mepenne ypoBHEW 3ByKa B OKTABHBIX I1OJOCAX YACTOT IPOBOJUTCS MPU MOJIOKEHUU MEPEKI0Ya-
tens OJIT, Hz, OKT.

HeoOxonumerii oktaBHbIi GunsTp BrItoyaercs nepekitouateneM OJIT, OKT, a yactoTHblil quana-
30H kIt mim ' kaomnkoit (kHz — kHomka oTxara, Hz — kHOnka HaxkaTa).

[Ipu u3mepenuu ypoBHs 3ByKa (3BYKOBOTO JaBieHMs) B AU Py3HOM moje, Koraa mporu3BOACTBEH-
HBIC TTOMEIIEHUsT HeOOIbIINE M OO0JIBIIOE KOJMYSCTBO OTPAXKAIONIMX MOBEPXHOCTEH, TO CIIEAYET HAXKATh
kHonky CB, INO®.

IHoaroroBka Kk padore, MOPSAIOK NPOBEACHUS IKCIIEPUMEHTA.

K pabote momyckarorcs nuiia, 03HaKOMJIEHHBIE C YCTPOUCTBOM CTEH/IA.

BxurodeHune U BBIKIIIOUEHUE TPUOOPOB MPOU3BOIUT MPETO1aBaTeNb!

BriHyTh 13 MakeTa 3BYKOIOTJIONIAIONTNN KOPOO, IEPETOPOIKU U 3BYKOUOIHPYIOUTUN KOKYX.

[ToaxmounTs K cTeHAy Tpanchopmatop nepemernHoro HampspkeHus (JIATP). [Togate Ha ucTouHUK
ymMa HampsbKeHHE, TP KOTOPOM YPOBEHB 3BYKOBOTO JIaBJICHUS, MOKA3bIBAEMOTO M3MEPHUTENIEM IIyMa,
nomkeH ObITh B mipenenax ot 90 go 100 nb.

N3meputs ypoBeHb 3BykoBoro mamieHusi L, nb, Ha wacrorax 125, 250, 500, 1000, 2000, 4000 u
8000 I's (pe3ynpTathl 3anucaTh B TaOIUILy 1).

VY CTaHOBUTH 3BYKOM3OJMPYIONIYIO MEPETOPOIKY, U3MEPHUTH YPOBEHb 3BYKOBOTO JaBiieHHs L3.mep
Ha TeX e yactotax. OnpenenuTh U3MEHEHHEe YPOBHS 3BYKOBOTO JABJICHHUS 1O hopMyIie:

AL =L- L,,

rrae L - ypoBeHb 3BYKOBOTO JlaBlieHUs 0€3 3BYKOU30IIALNH, 1b;

Lnep - ypoBeHb 3ByKOBOI'O JaBJIEHUS C IPUMEHEHUEM 3BYKOM3O0JIMPYIOLIEH eperopoaku, ab.

CHSATB 3ByKOU30JIUPYIOILYIO IEPETOPOIKY.

VY CTaHOBUTH 3BYKOMOIJIOIMIAIOILYI0 OOJIUIIOBKY (KOp00) BHYTpU MakeTa. I3MepuTh ypoBeHb 3BYKO-
BOTro JgaByieHust LoOmaui Ha Tex ke yactoTax. PesynbraThl 3anucare B Tabnuiy 1.

Onpenenuth W3MEHEHHWE YPOBHSI 3BYKOBOT'O JABJICHHS MPU HCIOIb30BAaHUM 3BYKOIOIJIOMIAOIIEH
AL

3.00uY

OOIUIIOBKH
BriHYTH 3ByKOMOTIOMIAIOMINNA KOPOO.
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HakpbITh TPOMKOTOBOPUTENH 3BYKOU3OIATOPOM (KOKyXoM). 3MepuTh ypoBeHb 3BYKOBOIO JaBJe-
Husa Lkoxyx Ha tex ke yactotax (125, 250, 500, 1000, 2000, 4000 u 8000 I'ty). Onpenenuts N3MEHEHHE

3BYKOBOI'O AAaBJICHUA ITPH UCIIOJIB30BAHUH 3BYKOIIOTJIOIIAOMICTO KOXYXa ALl"‘m"f .

Bce nannple 3anucath B Tabimmy 1. [loctpouts rpaduku ypoBHEW 3ByKOBOro nasieHus L, Lmep,
LoGmum, Lion, Lkox ¥ cpaBHUTH C TOMYCTUMBIMU 3HaYeHUSIMH Lion (prucyHOK 3).

[Tocne okonuanust uamepenuit nepexitouareab POl PABOTHI ycranoButs B nosnoxxenue OTKII,
nepexitouarens OJIT OKT — B nmonoxenue 31,5, nepexmovarens @JIT, Hz — na A, nepexitoyarenu
JUIT 1,dB u JJIT 2, dB — cootBercTBerHo Ha 80 u Ha 50.Bce KHOMKM JTOJDKHBI OaTh OTKIIFOYEHBI (T.€. B
OTXKaTOM COCTOSTHUM).

[Tocrne BBIOTHEHUS BCEX 3aMEPOB OCTOPOXKHO CHATH Karcroiib MUKpO(hoHHbIH M-101 1 ynoxuTs B
bymisip. Orcoenuauth npenycunutenb BIIM-101 ¢ xkaGenem ot mpubopa. Haaers Ha mpemycuimTens
3alIUTHBINA TOPOJIOHOBBIN KpaH. [locne BimoiHeHus 1abopaTopHON paboThl MpenoiaBaTelb OTKIOYAET
JIATP u cTeHn OT ceTH.

O0padoTka pe3yabTaToB, 0popMiIeHHE OTUYETA.
OT4er JODKEH COoJepKaTh: Ha3BaHUE padOThI, 3a1aun PabOTHI, CXeMYy U3MEPEHUST YPOBHEH 3BYKO-

BOT'O JIaBIICHUS, PE3y/IbTaThl HU3MEpeHuil (Tabauiy 1), pucyHOK 3, BBIBOJIBI.

Tabnuua 1 - Pe3ynbraTsl H3MepeHHil ypoBHsI 3BYKOBOT'O JaBJICHUS

CpennereoMeTpuyeCcKre 4acTOThl OKTaBHBIX T0JIOC, 111

YcnoBus u3MepeHus
63 125 | 250 | 500 | 1000 | 2000 | 4000 [ 8000

L- 6e3 3ByKou3omsiuu, 1b

Lnep- ¢ 3Bykou3o0JMpyrouein
Ieperopokou, nb

LoGmu1r- ¢ 3ByKomnoronia-
ro1Ieit o0muIoBKkoi, 1b

Lkox- cO 3ByKOM30JIHPYIO-
UM KOXKYXOM, 1b

HopmaruBHoe 3HaueHue 3By- | 95 87 82 78 75 73 71 69
KOBOTO JaBiieHus, 1b
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L, g5 100

63 125 250 500 1000 2000 4000 2000 flu

PucyHoK 3 - YpoBHHU 3ByKOBOTO JlaBJIEHUSA

35




4. METOJUYECKHUE YKA3AHHMSA IJISI CAMOCTOSTEJIBHOM PABOTHI CTYJEH-
TOB

4.1 Metoauueckue peKOMEHIAUUU Mpu paboTe Haja KOHCIEKTOM JIEKIMA BO BpeMs MPOBEACHUS
JEeKIUH

B Xoze NeKIMOHHBIX 3aHATHI BECTH KOHCIIEKTHpOBaHHE yuyeOHoro Matepuana. O6pamars BHUMa-
HUE Ha KaTeropuu, (popMyJIupOBKHU, PACKPHIBAIOIINE COAEP/KAHUE TEX WM MHBIX SBJICHUHA U IIPOLECCOB,
HAyYHbIC BBIBOJBI U MPAKTUYECKHE PEKOMEHIALMH, MOJIOKUTEIBHBIA OIBIT B OPATOPCKOM HCKYCCTBE.
XKenatenbHO OCTaBUTH B paboOUMX KOHCIEKTaxX I0JIs, HA KOTOPBIX JeJaTh IOMETKH M3 PEKOMEHI0BAHHOM
JUTEPATyphl, JOTOJIHSIOIME MaTepuall MPOCTYIIAHHON JEKIUH, a TaKXKe IMOJYEPKUBAIOLINE OCOOYIO
BaXHOCTb T€X MJIM UHBIX TEOPETUUECKUX MOJOXKEHUMU. 3a/1aBaTh MPENOIABATEI0 YTOUHSAIONUE BOIPOCHI
C LIEJBIO YSICHEHUS TEOPETHUECKUX MOJIOKEHHUMN, pa3peleHHs CIOPHBIX CUTYaIIUH.

4.2 Metoauueckue peKOMEHAlUY IpU MOATOTOBKE K MPAKTUUECKUM 3aHATUAM

Lenpro MpoBeaCHHUS MPAKTHUECKUX 3aHATUN SBISETCS 3aKPEIUICHUE TOTYYEHHOTO Ha JICKIUAX TeO-
PETUKO-METOIMYECKOT0 MaTepHralia, pa3BUTHE JOIMYECKOTO MBIIIUIEHUS U AaHATUTHUECKUX CIIOCOOHOCTEH
y Oyaymux OakanmaBpoB. MeToanKa NPOBENCHHS NMPAKTHUECKUX 3aHATHN IMPETyCMaTPUBACT pEIICHUE
o0ImuX (TUIIOBBIX) 3a/1a4 U HECKOJIBKMX 3a/lad JJIsl CAMOCTOATENBHOIO pelieHus. TeMbl MpakTHYeCKuX
3aHSATUI COOOIIAIOTCS CTYJCHTaM 3apaHee U ONpeieIeHbl paboUeil mporpaMMoi TUCIUTLTAHBI.

Metoanueckre peKOMEHJAMU JUIsl BBINOJIHEHHs MPAaKTUYECKUX PadoOT, B KOTOPBIX KPaTKo H3JI0-
’KEH OCHOBHOW TEOPETHYECKHI MaTepual 1Mo TeMe MPAaKTUYECKOH padOThI, a TaKKe MPHUBEICH IMOPSI0K
BBINOJIHEHUS pabOThI C TPEOOBAHUSAMH K OTUETY, BBIIAIOTCS HA IEPBOM 3aHATUU B 3JICKTPOHHOM BH/IE.

B Xome moAroToBKM K MPAaKTUYECKUM 3aHATHSM HEOOXOIMMO H3YYUTh OCHOBHYIO JIUTEpPaTYpY,
O3HAKOMUTBCS C JONOJHUTEIBHON JIUTEpaTypol, HOBBIMU MyOIMKALUAMU B INEPUOIUYECKUX H3AAHUAX
M0 TeMe MPAKTHIECKOTo 3aHATHS. V3yduTh BBIIAHHBIN MPETOAaBaTeNIeM MaTepuall 0 TeMaM MPaKTH4e-
ckux pabor. IIpu 3TOM ydecTh peKOMEHIALMU MpernojaBarens W TpeOoBaHHUA paboyeil MporpaMMsl.
O3HaKOMHTBCS C UCXOIHBIMU JAHHBIMHU JUTS BHIIOJTHEHUSI MHAWBUYAIBHOTO 331aHusl. Ha mpakTiuaeckux
3aHATHUAX 33/1aBaTh MPENOIABATEN0 YTOUHSIOIME BOIPOCHI C LIEIbI0 YSICHEHUS! TEOPETUYECKHUX IMOJI0KE-
HUM, pa3pelieHns CIIOPHBIX CUTyaluu.

He panee uem 3a aBe HeienM 0 OKOHYAHHS CEMeCTpa CAaTh U 3alIUTUTh pacyeTHO-TpaduyecKyro
pabory.

OdopmiieHre MHIUBUAYAIBHBIX 3aJJaHUN BBIMOIHAETCS B COOTBETCTBUU € TPEOOBAHUSAMU CTaHIAP-
ta AMI'Y CTO CMK 4.2.3.05-2011 «OdopmieHne BbITYCKHBIX KBAIM(UKAIIMOHHBIX U KypCOBBIX paboT
(mpoekToB)». HOpMOKOHTpOJI IPOXOIUTH HE TpeOyeTcs. TUTYIbHBIN JIMCT IPUBECH HA pUCYHKE 1.

B conepxaHuu HOIDKHBI OBITh OTPAsKEHBI CIICAYIONINE TyHKTHI:

1. Conepxanue
. YcioBue 3agaun
. Teopernueckas 4yacTb
. PacueTHas yactp
. AHanmu3 pe3yNbTaToB pacyera
. BeiBOAEI
. bubnuorpaduyecknii cnucok

8. IIpmnoxxenus (Mpu HEOOXOAUMOCTH), HATIPUMEDP JIUCTUHTH TPOTPAMM 110 KOTOPBIM ITPOU3BOIH-
JIMCh PacyeThl

NN B W N

36



MumncTepeTEe ofpasoEaENAH HawH Poccmifickoll Pepepanmm
P e[IE PAITEH 02 TOC YT APCT B HH0¢ SIOMEeTHOE COpAS0BATEMER 08 ¥ EHHE BRICIIETC 00pas0BaHHA
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(@TBOY BO «AMIVx)

PaxyaeT e1:

Kadeppa:

HanpaeneHus DOTIOTOBEIL

HanpaenensocT b (Mpodis ) 00pazoeaTeleHOM NpOrpaMMEeL

Pacuerno-rpadmideckas pabora

Bapuant Ne
IO M CIIMILIIHHE:
BreInmosEmn
CTVOEHT TPYIIEL H.O.%.
(TOMIHC b, mATA)
ITpoeepun
OOJD¥HOCTh, VUeHAT CT eNeHE H.O®.
(MOmEHCE, DaTA)

Brnarosemency 20

PI/ICYHOK 1-— TPITy.TIBHBIfI JIMCT OTYECTA IO UHANBUAYAIIbBHOMY 3aaHUTIO

4.3 Metoauueckue peKOMEHIaluy Ipu MOATOTOBKE K JJAOOpaTOPHBIM paboTam

BaxxHol cocTaBHOM 4acThi0 y4eOHOTO MPOIECca B By3€ ABIISIFOTCS JIabopatopHbie 3aHsaTus. Llenbro
MPOBE/ICHUS JIaOOPATOPHBIX PadOT SBISETCSA 3aKpelyIeHHE MOJIYYEHHOTo Ha JIKUUSAX W MPAKTHYECKUX
3aHATUSX TEOPETUKO-METOIMYECKOT0 MaTepHara.

3anauell npenojaBaress IpU MPOBEACHUH JIJA0OPATOPHBIX PabOT SABJISETCS TPAMOTHOE U IOCTYITHOE
pa3bsCHEHUE MIPUHILIUIIOB U MPABUJ IPOBEJACHUS padoT, MOOYX AEHHUE CTYAEHTOB K CAMOCTOSITEIbHOMN pa-
60Te, onpeeNeHUs MecTa U3ydyaeMol JUCHUIUIMHBI B AajbHenIel npodeccruonanbHoi paboTe Oymyiie-
ro CHeluaiIncTa.

Lenp naGopaTopHOil pabOThl — HAYYHUTH CTYACHTOB CAMOCTOSITEIBHO MPOU3BOANTH HEOOXOAUMBIE
NEeNCTBUS ISl TOCTHKEHUS KEeJTaeMOro pe3yJibTara.

[Ipexne yeM NPUCTYNHUTH K BBINOJHEHHUIO Ja00paTOpHOIl paboThl, CTYAEHTY HEOOXOAUMO O3HAKO-
MUTBCS C TEOPETUYECKUM MaTepUaoM, COOTBETCTBYIOIIUM JIaHHO TeMe.

Brinonnenue nabopaTopHOi paboTHI 11e71ecO00pa3HO pa3aeiuTh Ha HECKOIBKO ATAIOB!

-bopMynpoBKa U 00OCHOBAHHUE 1ETH PabOTHI;

-OIIpeIeTIEHNE TEOPETUUECKOTO almapara, IpUMEHNUTENBHO K JaHHON TEME;

-BBITIOJIHEHUE 33/ T1aHUH;

-aHau3 pe3yabTarTa;

-BBIBO/IBI.

WupuBuyanbHble 3aJaHust U1 1a00paTOPHBIX padOT MpeACTaBICHbl KOHKPETHO-TIPAKTHUECKUMH U
TBOPUYECKUMH 3a/Ia4aMH.
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Haunnas moaroToBky K J1a00OpaTOpHOMY 3aHSATHIO, CTYICHT JIOJKEH YSICHHUTh MECTO KOHKPETHOM
nabopaTtopHoit paboThl B U3y4aeMOM Kypce, MopadoTarh C JTOMOJHUTENBHOM JIMTEpaTypoi, caenath 3a-
MTUCH IO PEKOMEH/I0BAaHHBIM HUCTOYHHUKAM.

B xoxe moaroroBku K 1a0OpaTOPHBIM 3aHATHUSAM HEOOXOAMMO H3YYUTh OCHOBHYIO JIMTEPATYpY,
O3HAKOMUTBCS C JOMOJHUTEIBHON JIUTEPAaTypOil, HOBBIMU MyOJIMKAIMAMU B MEPUOJANYESCKUX H3JAHUSAX.
[Ipu 5TOM ydecTh peKOMEHJAIUH MpenoiaBaTeist U TpeOoBaHUs paboyeil mporpamMmal.

Metoanyeckre peKOMEHIAUU Uil BBIMOJIHEHUS JIAOOPATOPHBIX pabOT, B KOTOPBIX KPAaTKO H3IO-
KEH OCHOBHOW TEOPETHUYECKUI MaTepHal Mo TeMe JIabopaTOopHOU paboThl, MOPSAOK BBITOIHEHUS J1abo-
paTopHOii paboThI U TPEOOBAHMS K OTUETY, BBIAIOTCS HA NIEPBOM 3aHITHUU B 3JICKTPOHHOM BHJIE.

MeTtoauka npoBeneHus 1a00paTOpHBIX pabOT MpeaycMaTPUBAET UX BBIIOJIHEHUE B MUKPO TPYIIIax
C HaIlMCaHUEM OTYETAa U €ro 3allUTON.

He panee yem 3a 1Be Helenu 0 OKOHYAHUSI CEMeCTpa CIaTh W 3allUTUTh OTYETHI MO jJaboparop-
HBIM paboTam.

Odopmrnenue oTyera Mo J1abopaTOpHbIM paboTaM BBINOIHSIETCS B COOTBETCTBUU C TPeOOBAaHUSMU
crangapta AMI'Y CTO CMK 4.2.3.05-2011 «OdopmieHne BBITYCKHBIX KBaTH(PHKAIIMOHHBIX U KypCO-
BBIX paboT (IIPOEKTOB)». HopMmoxkoHnTpounb npoxoauTs He TpedyeTcs. TUTYNbHBIN JTUCT NPUBEICH Ha
pUCYHKeE 2.

B coneprkanuu oTuera no 1abopaTopHOM paboTe NOKHBI OBITH OTPAKEHBI CIEAYIOIIUE MYHKTHI:

1. Conepxxanue;

2. Ilenb paboTHI;

3. O0opynoBaHue;

4.Teopwusi, kacaromiasicss 00beKTa(0B) UCCIICTOBAHHS;

5. Pe3ynbraTel UCCIIeOBaHMA (B TOM YHCIIE TaOJIHIIBI, TPUBEJACHHBIC B OMMMCAHUU K JIAOOPATOPHOH
pabore);

6. O0paboTKa pe3yapTaTOB U3MEPEHUI;

7. BeiBOOBI;

8. OTBeTHI Ha KOHTPOJIEHBIE BOIIPOCHI;

9. bubnuorpapuyeckuii ClMCoK;

10. Ipunoxxenus (npu HEOOXOAUMOCTH).
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PapymeT o1
Kadenpa:

Hanpaenenus nogroToexi 0axKanaepoe:
Hanpaenennocr & (mpodivts ) 0bpaz0eaTensHOH TIPOTPANMED

JIABOPATOPHAM PABOTA Ne

Ha TEnly-

M0 OH CUMILTHHE.

Brimomun

CTYIOEHT TPVIEL HO%E.

(TmOmmECE, mETE)

IIpoeepun

IOOJLHHO CTh, VHeHA CT €eHE HOD

{momHCE, BETE)

Enaropemency 20

Pucynoxk 2 — TuTynbHBIN JUCT OTUETA TIO JTAOOpaTOpHOU padboTe

4.4 I'pynnoBast KOHCYJIbTallHS

PazpsicHeHUE SIBIsIETCS OCHOBHBIM COJIEpKAHUEM JaHHOM (OpMBI 3aHATHIA, HanOoJiee CIOXKHBIX BO-
IIPOCOB U3y4aeMOro mporpaMMHoOro marepuana. Llens — makcuManbHOe pUOIMKeHne 00y4eHUs K MpakK-
TUYECKUM HHTEpecaM C y4eTOM HMeroIeicss HGOpMaIMu U SBJSIETCS Pe3yJbTaTUBHBIM MaTepHajIoM
3aKpEIUICHUS 3HAaHUU.

I'pynnoBast KOHCYJIbTAIMS IPOBOAUTCS B CIESIYIOIIUX CIydasixK:

- KOorja HeoOXO0qMMO MOoAPOOHO pacCMOTPETh MPAKTHUECKHUE BOIIPOCHI, KOTOpPbIe ObUIM HEOCTATO Y-
HO OCBEIIIEHBI WJIM COBCEM HE OCBEILEHBI B ITPOLIECCE JIEKIINH;

- C IIeJIbI0 OKa3aHMs MOMOIIM B CaMOCTOSITENIbHON paboTe (BBITOJHEHUE pacdyeTHO-rpapuuecKoin
paloTBhI, BBIMOJIHEHUE KYPCOBOTO MIPOEKTA, C/1a4a SK3aMEHOB).

4.5 MeToan4eckne peKOMEHIalNKU CTYIEHTaM 10 U3yYE€HHIO0 PEKOMEHOBAHHOM JINTEPATYPHI

OTH METOIMYECKHE PEKOMEHJIAIIMHM PACKPhIBAIOT PEKOMEHAYEMbIH pPeXXUM U XapaKTep Pa3IudHbIX
BHJIOB YUEOHOM paOOTHI (B TOM YHCIIE CAMOCTOSATEILHON padOTHI HAJl PEKOMEHIOBAHHOM JTUTEPATYPOid) ¢
Y4eTOM creur(pUKU BEIOPAaHHOW CTYIEHTOM OYHON (hOPMBI.
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W3yuenne MUCHMIUIMHBI CIEAYeT HaYMHATh C MPOPAabOTKU HacTosmell pabodel mporpamMmsbl, 0Co-
0oe BHUMaHUe, yJeliss HelsIM U 3a/lauaM, CTPYKTYpe U COJIEpKaHHIO Kypca.

CryneHTaM peKOMEHIyeTCs TIOJTY4YUTh B HAYYHOU OMOIMOTeKe YHUBEPCUTETA YUEOHYIO JTUTEPATYPy
[0 AUCUUIUIMHE WIN JOCTYI K JEKTPOHHBIM OMOIMOTEYHBIM pecypcaM, KOTOpble HE0OX0AUMBI U1 3 (-
(bexTUBHON paboTHl HAa BCEX BUAAX AayJUTOPHBIX 3aHATHH, a TaKKe JIJISI CAMOCTOATENBbHON paldoThI 1O
U3Y4YECHHIO TUCLUIUIMHBIL.

Teopernueckuii Mmarepuan Kypca CTAaHOBUTCS 0ojiee MOHATHBIM, KOT/Ia JOMOJHHUTEIBHO K MPOCITY-
LIMBAHUIO JIEKIUU U U3YyYCHHUIO KOHCIIEKTa, U3y4arOTCs U KHUTH. Jlerdye oCBOUTH Kypc, MPUAEPKUBASICH
OJTHOTO y4eOHMKa M KOHCIIEKTa. PeKOMeHyeT s, KpoMe «3ayuyuBaHUs» MaTepuana, JOOUTbCS COCTOSHHS
ITOHMMAaHHS U3y4aeMON TeMbI JUCUUIIINHBL. C 3TON LIEIBI0 PEKOMEHAYETCSI II0CIIE U3YUEHUS 04EPEAHOIO
naparpadga BBIITOJTHUTh HECKOJIBKO IIPOCTHIX YIIPaKHEHUH Ha TaHHYIO TeMy. KpoMme Toro, o4eHb 1mosie3Ho
MBICJIEHHO 3aJ1aTh ce0e ClIEAYIOLIMe BOIPOCH! (M MONpoOoBaTh OTBETUTh HA HUX): O Y€M 3TOT naparpad,
KAaKUe HOBBIE ITOHATHUS BBEIECHBI, KAKOB UX CMBICII, UTO JIaCT 3TO HA IIPaKTUKE?

YcremHnoe 0CBOGHUE Kypca IPEANoaaraeT akTUBHOE, TBOPUYECKOE y4acTHE CTYAEHTA IIyTEM Iljla-
HOMEPHO, TOBCEHEBHOM pabOTHI.
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