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BBEAEHHUE

AKTYyaJIbHOCTBh TeMBbI HccIe0BaHus. Bo3ielicTBue rymMma Ha HaceJIeHue 1o
cell AeHb ocTaércsi OONBIION MPOOIEMOM, O YeM CBHUIETEIbCTBYIOT €KErOJHbIC
noxianasl denepanbHON CaykObl 110 Ha30pY B cepe 3aiuThl IpaB NoTpeduTenen
u Onaromosyunss uyenoBeka. [lo manHbpiM 2024 TOAa CBEpXHOPMATHUBHBIM
BO3JCHCTBUAM (u3nyecKux (PakTopoB mojaBepxkeHo 62,4 muH uyenoBek. Cpeau
Pa3IMYHBIX UCTOYHMKOB ILIYyMa, aBTOTPAHCIIOPTA, JKEJE3HBIX JIOPOT, BBIIEISIOTCS
IPOMBINIICHHBIE TpeanpuaTusi. OHU 00aratoT psiioM 0COOEHHOCTEMH, YTO TpedyeT
0c0o00ro NMoaxoa K CHMKEHHIO LIIyMa JIaHHOTO UCTOYHMKA. B oTiuuune ot apyrux
UCTOYHUKOB, TMPOMBIIUICHHBIE MPEANPHUIATHS 3aHUMAOT OOJIBIIYIO0 IUIOWAAb U
COCTOSIT U3 MHOKECTBA OTJEJIbHBIX HCTOYHUKOB IIIyMa, KOTOPbIE U 00pa3yloT IIyM
npeanpusTys B eaoM. Ha Oonplux npeanpuaTusax KOJIuuecTBO HCTOYHUKOB LIIyMa
MoskeT goxoauTh A0 300 u 6onee. Eme ogHa 0coOEHHOCTD MPEANPUSATHII — BHICOTA
UCTOYHUKOB IlIymMa, HCTOYHUKA MOTYT OBITh pACIOJIOKEHBl KakK Ha 3eMile
(HampuMmep, BXOJSIIME B COCTaB MPEANPHUITHS aBTOAOPOTH), TaK U HA OOJBIION
BBICOTE — Ha Kpbllle U (acagax 3[aHUN, WM Ha BBICOTE TPYO, KOTOPHIE MOTYT
nocturath 30 METPOB.

HcTouHuKY TaKkkKe UMEIOT pa3indHyio (popmy, OOJIBIIMHCTBO — TOYEUHBIE, HO
TAaK)K€ MPUCYTCTBYIOT JIMHEWHbIE W IUIOIIAJAHBIE HCTOYHMKHU. llnomagHsiMu
UCTOYHMKAMHU 4Yalle BCEro SBJSIOTCA CTEHbI, OKHA II€XOB, BHYTPH KOTOPBIX
pacrnoJioKeHo 000pyI0BaHUE.

Takum oOpa3oM mpeanpusTue IMpeacTaBiIsIeT co0oil Habop OOJBIIOTO
KOJIMYECTBA MCTOYHHUKOB LIyMa Ka)/blil UX KOTOPHIX HEOOXOJUMO YUUTHIBaTh B
pacuére, 4TO nenaerT pacuy€T OYEHb TPYAOEMKHM, 3a4acTyl0 HEBO3MOXHBIM 0e3
pa3paboOTKM TOYHON MOJEIM OOBEKTAa B CIELHATIM3UPOBAHHOM IPOrpPaMMHOM
KOMILJIEKCE.

Bonpocamu n3ydeHust pacrpocTpaHEHHs! 3ByKa OT UCTOYHMKOB PA3JIMYHOU
dbopmel B Haiie ctpane 3anuManuchk KOaun E. ., Kimrokun U.U., bBoronenos U.U.,

Ocunos I'.JI., H.1. NBanos, M.B. byropuna, B.II. I'yces, N.K. ITumenos, B.N.



Jlenenes, A.. Autonos, E.O. Conomatun, M.B. Matseea, B.B. CsetiioB u n1p. 3a
pyOexxoM HaJ TaHHBIMK BoripocaMu padotanu: M. JIx. Kpokep, 3. Maekana, X. I k.
Honaccon, M. JTx. Juttpux u ap.

[IpencraBnenue npeanpusATAS KaK €IWHOrO IUIOIIAJHOIO0 UCTOYHMKA IIyMa
MO3BOJIUT YNPOCTUTh PACYET, B TOM YMUCIE JACT BO3MOYKHOCTb BBIIOJHSATH
OPUEHTUPOBOYHBIE PACUETHI 0€3 MOCTPOSHUS OJHON MoAenu npeanpusatus. Kpome
TOrO, JAHHBIM MOAXOJ MO3BOJIUT COKPAaTUTh KOJUYECTBO HMCTOYHHMKOB IIyMma,
YUYUTBIBAEMBIX B PACUYETE 1O MUHHMAJIBHOTO KOJIMYECTBA 3HAUYMMBIX HCTOYHHUKOB,
OTOpPOCHUB T€ MCTOYHHMKHU IIyMa, KOTOpPbIE HE BHOCAT BKJIAJl B OOIIYIO IIYMOBYIO
KapTUHY.

BToppiM BaXXKHBIM BOIIPOCOM MOCJE pacyera pacHpOCTPaHECHUs LIymMa OT
NPEANPUATHS SBIIAETCS €ro CHUKEHHE. Tak KaKk MCTOYHUKH IIIyMa PAaCIOJIOKEHBI B
pa3sHbIX MeECTax MPOMBIIUIEHHOW IUIOMIAAKH W HMEIT Pa3JIMYHYI0 BBICOTY
TpeOyeTcss KOMIUIEKCHBIM MOJAX0J K pa3paboTKe MIYMO3AUIUTHBIX MEPONPUATHIA.
Meponpusatusi A0HKHBL ObITh pa3paboTaHbl MO3TANMHO IS UCTOYHUKOB IIyMa,
BHOCSIIUX HanOOJIee 3HAYNMBII BKJIa/] B YPOBHH IIIyMa Ha CEIMTEOHOM TEPPUTOPHUH.
Bonbiioe 3HaueHrne OyaeT urpatb CHUXKEHUE ITyMa B UCTOYHHUKE, a HE TOJBKO Ha
IyTH €r0 PaCpOCTPAHEHUS.

Pa3paboTka mMeTomuKu BBIOOpA INIyMO3AIIUTHBIX MEPOTPUSITHH TMO3BOJIUT
3HAYUTENILHO COKPATUTh BPEMsI Ha MPUHATHE PEIICHUN O IIIyMO3AIUTE U BHIOpATh
Hauboee paroHaIbHBIA KOMIUIEKC MEPOIIPUSITHIA.

OgHuM U3 CpEeACTB CHIDKEHMS IIymMa SBIsieTCs pa3paboTKa CaHUTApHO-
3alIUTHBIX 30H, OJTHAKO JAHHBIA MOAXOJ SABJISETCA 3aTPATHBIM TaK KaK WHOTJA
TpeOyeT BBIKyNa MPEANPHUATHEM TEPPUTOPUM, TOMAJAIMNUX B CAHUTAPHO-
3alUTHYIO0 30HY. C NIpyroil CTOpOHBI, €CIW MPEANPUATHE HAXOAUTCS B 4YEPTE
ropojaa, TO BBIACICHHE OONBINIUX IUIOMANCH IS CAHWUTAPHO-3aITUTHOW 30HBI
SBJISIETCSI HELIEJIECOOOPA3HBIM TaK KaK TEPSIOTCS] 3HAUUTEIbHBIE TEPPUTOPUM JIS
MOTEHIIUAJIBHOW 3aCTPOMKU. 30HUPOBAHUE TEPPUTOPUM BOJIM3U TMPEANPHUATUH C

YKa3aHHUuEM IIepeUHA HEO 6XOI[I/IMLIX IIYMO3aIIUTHBIX MCpOHpI/IﬂTI/Iﬁ I
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JOCTUKEHUM HOPMATHUBHBIX 3HAYEHUN B KaXI0M M3 30H (HaxoAsIIUXCs Ha
Pa3IMYHOM YJAJIECHUU OT MPEANPUSATHS) MO3BOJIUT COKPATUTh pa3Mep CaHUTapHO-
3alIUTHBIA XOHBI U 3apaHee 3aIIaHuPOBaTh 00bEM MEpPOMNPUATUIN ISl CHIDKCHUS
nryma.

[Ipennaraempie B paboTe MOAXOABI K pacdeTy W CHUKEHHIO IIyMa
NPOMBINIJICHHBIX TPEANPUATHN MO3BOJIAT MPOBOJUTH NMPEIBAPUTEIBHYIO OLICHKY
BO3JCHCTBUS MNPENNPUITHS Ha CEIUTEOHYIO TEPPUTOPUIO M MHUHUMHU3UPOBATH
TpyAO03aTpaThl HA Pa3padOTKy IIYMO3AIIUTHBIX MEPOIIPUSITHIA.

Hay4Ho-TexHH4eckasi runoresa:

Pa3paboTka pacdyeTHOro MeToja JUis OLEHKH pPacHpOCTpaHEHUsS IIyMa
MIPOMBIIIJICHHOTO MPEANPUATHS KaK TUIOIAIHOTO UCTOYHUKA TTO3BOJIUT YTOUHUTH U
YIOPOCTUTh PAacueT O0XKHUJAeMbIX YpPOBHEH IIyMa Ha CEIUTEOHOM TeppuTOpuH, a
Takke pazpadborarb Hanbosee YHPEKTUBHBIC ITYMO3AIUTHBIE MEPOTIPUSITHS.

Heabio padoThl siBisieTcss pazpaboTKa HaydHO OOOCHOBAHHOIO MOAXOMA K
pacudeTy paclpoCTpaHEHHs BHEIIHETO IIyMa IPOMBIIIIEHHOTO PEANPUATHS, KAK OT
IUIOCKOTO MCTOYHHUKA, a TaKKe pa3pabdOTKa peKOMEHAAIM MO CHIKEHHUIO IIyMa,
BO3/ICICTBYIOILIErO Ha MPUJIETAIOLIUE K IPEIIPUATHIO TEPPUTOPHUH.

3anaum ucciae10BaHNA:

— BBITIOJTHEHHE TEOPETUYECKUX HCCIEAOBAHUN PACHpPOCTPAHEHUS IIyMa
IPOMBIIIIEHHBIX TPEANPUATHIH;

- pa3paboTKa METOJMKH 3KCIEPHUMEHTAIBHBIX HCCIIETOBAaHUN ypOBHEU
3BYKOBOM MOIIHOCTH HCTOYHUKOB IIyMa MPOMBIIUIEHHOTO NPEANPUATUS U
pacnpoCTpaHeHus 1IymMa OT MPOMBILUIEHHBIX IPEANPUITHI;

— BBINOJIHEHUE TEOPETUUYECKUX HCCIEI0BAaHUM i1  KilacCU(PUKALUU
UCTOYHHUKOB IIIyMa MPEANPUATHS IO CTENIEHN UX 3HAYHMMOCTH;

— pa3paboTKa pacueTHBIX CXEM U MaTEeMaTUYECKON MOJEIN AJIs OLEHKU
pacnpocTpaHeHus Ilyma NpeIpUaTus Kak OT INIOCKOTO UCTOYHMKA IIyMa;

- pa3paboTKa peKOMEHAAIN M0 BRIOOPY HTYMO3ALTUTHBIX MEPOTPUITHIA

AJI1 pa3iIMIHbIX UCTOYHUKOB IIyMa HPCAIIPUATHA,



- pa3paboTKka peKOMEHJalMi IO 30HHPOBAHHUIO TEPPUTOPUN BOIU3U
IIPOMBIIUICHHBIX NPEIIIPUATHH;

- anpobanys Ha TNpPaKTHUKE NPEIIOKEHHBIX MOJeNeH, MpaBUil MU
MIOJXOMOB.

OO0beKThI MCCIeN0BAHUS — ITPOMBILUICHHBIE NPEANPUATHS KAK UCTOYHUK
nryma.

IIpeamer wucciie0BaHUSI — pPACIPOCTPAHEHUE IIYMa IPOMBIIIJIEHHOIO
IPEANPUATHSL.

Hay4yHasi HoBU3HA:

1. Ha ocHOBe pa3BuTusl CTAaTUCTHYECKONW TIE€OMETPUYECKOW TEOpUU
aKyCTHUKH, MPEJIOKEHAa MaTeMaTHIecKasi MOJIeNb (POPMHUPOBAHUS 3BYKOBOTO TOJIS,
CO3/1aBaEMOI0 NPEANPUATHEM, OTINYAIOIIAACA NPEACTABICHUEM IPEANPUATUS B
KaueCTBE IUIOCKOIO0 MCTOYHMKA IIyMa, YTO IIO3BOJISIET YTOYHHUTH IIIYMOBYIO
XapaKTEPUCTUKY NIPEANPUATHS U YIIyYIIUTh Ka4€CTBO OLIEHKH €T0 BO3JEHCTBUS Ha
IIPWIETAIOIINE TEPPUTOPHH;

2. Ha ocHoBe npenioKeHHOW MaTeMaTHYeCKOH MOoJenu pa3paboTaHbl
pacueTHble (OPMYJIbI, BBIIOJIHEHHWE pacuera MO0 KOTOPHIM MO3BOJISIET MOBBICUTH
TOYHOCTb ¥ YMEHBIIUTb TPYI03aTPaAThl IIPU PACUETE OKUIAEMBIX YPOBHEH 3BYKa U
YPOBHEN 3ByKOBOT'O IABJIEHUS OT IPOMBIIIJIEHHOIO MPEIIIPUATHS;

3. BrimosHeHa oOneHKAa BIMSAHHS OTACNIBHBIX HCTOYHHMKOB IIymMa Ha
(opMUpOBaHHE 3BYKOBOIO IOJS NPEANPUATHS, YUUTHIBAIOIIAS BEIMYHMHY HX
BKJIaJa, YTO MO3BOJIMIO Pa3padoTaTh MpaBuiia OLEHKHA 3HAYMMOCTH UCTOYHUKOB H,
KaK CJIEJICTBHE, COKPATUTh TPYA03aTPaThl HA IIPU IPOTHO3UPOBAHUH aKyCTHYECKON
00CTaHOBKM Ha MPUJIETAIOLINX TEPPUTOPHIL.

TeopeTnueckasi 3HAYMMOCTh MCCJIEIOBAHUS 3aKIIOUaETCs B pa3paboTke
IIPUHIMIA IPEACTABICHNS IPEANIPUATHS C MHOKECTBEHHBIMA UCTOYHUKAMU LITyMa
KaK TUIOCKOTO HCTOYHHMKA, B pa3pabOTKE pacueTHBIX CXEM U MAaTeMaTH4eCKOU

MOJCIN pacCHpOCTPaHCHUA IIyMa OT MPCANPHUATHA KaK OT INIOCKOI0O HMCTOYHHKA



nrymMa, B pa3pabdOTKe METOJOB OLIEHKM CHIDKEHHS IIymMa U CIOCOOOB BbIOOpa
IIYMO3AIIATHBIX MEPONPUATUM IS Pa3INYHbIX HCTOYHUKOB IIyMa NPEIIPUATHH.

IIpakTH4Yeckass 3HAYUMOCTb HCCJIEI0BAHMSA:

1. Pa3paboraHa  MeToAMKa  SKCIEPUMEHTAJIBHBIX  MCCIEAOBAaHUMN
IIYMOBBIX XapaKT€PUCTUK UCTOYHUKOB IIyMa MPEANPUSITHIA;

2. Paspaborana  MeToAMKa  SKCIEPUMEHTAIBHBIX  MCCIEAOBAaHUMN
pacnpocTpaHeHus IyMa OT IPOMBINUICHHBIX PEIITPUATHI

3. Paspaboran pacyerHbie (QOpMyJbl Ji1 OLIEHKH PaCHpOCTPaHEHUS
IIyMa OT IMPOMBIIUICHHBIX PEAIPHUITHH;

4. Pa3pabotanbl  peKOMEHJAIMM IO  BBIOOPY  IIyMO3AIIMTHBIX
MEPONPUATHN [JI1 UCTOYHUKOB IIIYMa NPEINPUATUHM;

5. Pa3paboTraH  HpUHUMII ~ 30HUPOBAHUS  TEpPpUTOpUM  BOIM3U
NPEAIPUATHAN.

Ha 3amuTy BBIHOCATCSH:

1. Meronvku JKCIIEPUMEHTAJIbHBIX UCCIIEI0BAHN LIYMOBBIX
XapaKTEPUCTUK HCTOYHHKOB IIyMa MNPEANPUATHNA W PACHpPOCTPAHEHHS IIyMa
IIPOMBILUICHHBIX NPEIIPUATHMH;

2. Marematnyeckass MOJENb  IMPEACTABISAOMIAs  NPEANpPUATHE  C
MHO>KECTBEHHBIMH UCTOYHMUKAMH IIyMa B BHUJIE TUIOCKOIO MCTOYHHKA, PE3YJIbTATHI

HCCIICAOBAHMA XapaKTCpa CHUKCHUS IIyMa HA MCCTHOCTH;

3. [IpaBuno BBIOOpa 3HAYUMBIX W HE3HAYUMBIX HMCTOYHUKOB IIIyMa
NPEANPUATHS;
4. Pacuetnbie opmynbl pacnpocTpaHeHHUs! 3ByKa OT HPOMBIIUIEHHOTO

NpEANPUSATUS KaK OT IJIOCKOT0 HCTOYHUKA IITyMa;
5. Pexomenmanmu 1o BbIOOPY IIYMO3AUIUTHBIX MEPONPUATHI IS
pa3TUYHBIX UICTOYHUKOB IITyMa Ha MPEIIPUSTHH;
6. [IpuHUMn 30HUPOBAHUS TEPPUTOPHUM BOJIM3U MPEANPUATUN 110

daxTopy nyma.



MeTo10/10THSI M1 METOAbI MCCJIeI0OBAHUS.

Teopernyeckoli W MeTOAOJOTUYECKONW 0a30i HCCHEIOBAHUS MOCITYKUIH
dbyHIaMEHTAIbHBIE W TIPUKIATHBIE pa0OThl B O00JACTH aKyCTHKH, MOCBSIIICHHBIE
pacnpoCcTpaHEHUIO 3ByKa OT HICTOYHUKOB Pa3InuyHON KoHUrypauuu. Metoaosorus
paboTsl 0a3zuWpoBasach Ha KOMIUIEKCHOM TPUMEHEHHH CHCTEMHOTO aHaju3a,
MaTeMaTUYECKOro MOJECIUPOBAaHUS M METOJOB CTATUCTUYECKOW 00pabOTKH
JAHHBIX. DMIOUpHUUEcKas OCHOBa Oblia cOpMHpPOBAHA B XOJE CEPUH HATYPHBIX
AKCHEPUMEHTOB, KOTOpBIE BKJIIOYAIU 3aMEPhbl IIYMOBBIX XapaKTEPUCTHK CaMHUX
UCTOYHUKOB (BbIOOpKa cBhiie 200 enuHUIl Ha Pa3IUYHBIX MPOMBIIIIEHHBIX
00beKTax) W TMOCIEAYIONINI MOHUTOPUHT YPOBHEH ITyMa Ha MPWJICTAIOIMNX K HAM
TEPPUTOPHUSIX, BKITFOUASI JKIIIYIO 3aCTPOIKY.

CreneHb 10CTOBEPHOCTH.

JIoCTOBEpHOCTH pe3yJbTATOB AUCCEPTAIMOHHOTO UCCIIEI0BaHMS O0ecredeHa
MIPOBEJICHUEM HATYPHBIX 3KCIIEPUMEHTOB C MPUMEHEHUEM MPELIM3UOHHBIX CPEJICTB
U3MEPEHU UM COBPEMEHHBIX METOJI0B 00pabOTKH JaHHBIX. BrisBIeHHOE
COOTBETCTBHUE MEXITY TEOPETUUECKUMHU MOJICIISIMU U PE3YyIbTaTaMH MPAKTUYECKUX
U3MEPEHUN MOATBEPKIAET KOPPEKTHOCTHh IOJYYEHHBIX BbIBOJIOB. Kpome Toro,
HaJE&KHOCTh PabOThl O00OCHOBaHA METOJMIOJIOTHYECKU: HCIIOJIB30BAH KOMILIEKC
METOJHK, pa3paOOTaHHBIA B COOTBETCTBHUU C JEHCTBYIOIIMMH HOPMAaTHBHO-
TEXHUYECKUMHU JOKYMEHTAMHU, a €€ Pe3yIbTaThl IPOIUIH YCIEIIHYIO alpo0Oaliiio Ha
JNEUCTBYIOIIUX MPOMBIIIJICHHBIX MPEANPUITUAX U BHEAPEHbBl B MPAKTUKY
MPOEKTUPOBAHMS ITyMO3ALIUTHI.

Anpobanus pe3yJbTaTOB MCCJIEI0BAHMS:

OcCHOBHBIE TOJIOKEHUSI AUCCEPTALMU MPEACTABICHbl U OOCYXJAINCh Ha
3acelaHusIX Kadeapbl «IKOJOrusi M MPOU3BOJCTBEHHAst Oe3omnacHOcTh» BI'TY
«BOEHMEX» B 2025 r.; Ha X Bcepoccuiickoil KOH(pEpEeHIIUN MOJIOIBIX YUYEHBIX U
CIICIMAIUCTOB  «AKyCTHKa  cpenbl  oOutanusi», 1. Mocka (MITY
uM. H.D. baymana), 29 — 30 mas 2025 r.; MexayHapoaHOi HayuyHOH KOH(PEpeHITUN

XVI Axkagemmueckue ureHus, mocBsmieHaple 100 — meturo akagmemuka PAACH
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bonpapenko B.M. u 96-netuto akanemuka PAACH Ocunosa I'.JI. «AkTyanbHbI€
BOIIPOCHl ~ CTPOUTENbCTBA.  HagekKHOCTh  CTPOUTENBHBIX  KOHCTPYKLUU.
DHeprocOepekeHne. DKOIOTHIECKas 0€30macHOCTh. VICKYCCTBEHHBIN MHTEIIEKT)
r. MockBa (HUUC®) 1-3 wrons 2025 r1.; Ha X Bcepoccuiickoli Hay4HO-
MPAKTUYECKON KOH(EpEeHIIMH ¢ MEXKIYHAPOAHBIM YyYacTHeM «3ammra OT
NOBBIIICHHOTO 11yMa U BuOpauuny», Cankr-Iletepoypr (BI'TY « BOEHMEX»), 1 —
3 okTs0ps 2025 T.

BHenpenue pe3yibTaToOB HCCJIEIOBAHNS:

PesynbpTaThl paboThl ObLIM UCHOJIB30BaHbl IPHU Pa3pabOTKe HIyMO3AIUTHBIX
MEpPONPUSATUNA I CHUXKEHUSI LIyMa Ha TpaHUIle CAHUTApPHO-3alIUTHON 30HBI Ha
npeanpusitun OO0 «benarporepMuHamy, pacnoaoKeHHOTo Mo aapecy PecmyOnuka
benapycse, I'pognenckas 06i1., r. CMOprous, yi. Jloructuueckas, 1. 4, k. 15, u Ha
rpaHUlE  CAHUTAPHO-3ALIUTHON  30HBI  MPOU3BOJACTBEHHO-TIOTHCTUYECKOTO
komruiekca ['K «CoapyxecTBoy», pacnonoKeHHOro mno aapecy: KainHuHrpazackas
00.1., r. CBeTnbild, yi. ['arapuna, 1. 65. Taxke MoaydeHHBIE B XOJI€ UCCIICA0OBAHUS
pe3ynbTaThl BHeApeHbl B paboty OO0 «UuctutyT Bubpoakyctuueckux Cuctem»
JUIsL 1ened pa3palOTKKM TMPOEKTOB IO OLIEHKE aKyCTUYECKOro BO3ACHCTBUS U
pa3paboTKe MIyMO3aIUTHBIX MEPOTIPUSITHI OT IITyMa MPOMBIIIJIEHHBIX 00BEKTOB, a
TakXKe MpHU pa3paboTKe MPOSKTOB CAHUTAPHO-3AMIUTHBIX 30H.

JIMYHBIA BKJIAJ COMCKATEJd VYYECHOM CTENEHW 3aKJIK0YaeTCs B
HEMOCPEJCTBEHHOM  BBIMOJIHEHUM BCEX KIIOYEBBIX 3TAlOB  HMCCIEAOBAHUA.
Couckarenb CcaMOCTOSITEILHO TMPOBENT aHAIU3 OTEYECTBEHHBIX M 3apyOeKHbIN
JUTEPATypPHBIX HCTOYHHMKOB, OPraHU30Bal M OCYLIECTBHII 3KCIIEPUMEHTAIBHYIO
4acTh paboTHI, pa3padoTa HEOOXOAUMbBIE MATEMATUIECKYIO MOJIENTh M PACUETHBIC
dbopMyIIbl, a TaKKe TOCTABUII U PELIMJI OCHOBHBIE 33a/1auu uccieaoBanus. Pabora B
LEJIOM SBJISIETCS CaMOCTOSITEJIbHBIM M 3aBEPIICHHBIM HUCCIeq0oBaHueM. B
nyOnuKausaX, TMOJArOTOBIEHHBIX B  COAaBTOPCTBE, AaBTOPY  IPHUHAIIEKAT
GbopMyIMpOBKa U OMHCAHHE SKCIEPUMEHTANbHBIX JAHHBIX, aHAJIU3 BBISBICHHBIX

3aKOHOMEPHOCTEH, a TaKKke 0000ITICHIE BHIBOIOB.
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Hyoaukanum:

ITo marepuanam aucceprauuu onyOnMKoBaHO 14 HayuyHBIX paboOT, B TOM
yucie 6 B )KypHasax, BXxoAsauuil B [lepeueHp Beayux Hay4dHbIX KypHaioB BAK
Muno6pnayku PO, u 1 craths B xxypHalie, uuaekcupyeMoM B 6azax SCOPUS u
Web of Science.

CooTBeTCcTBHE HAYYHO-KBATU(PUKANMOHHONH Pa0OThHI MACHOPTY HAYYHOM
CIEeLUAJTBHOCTH:

Tema gucceprali COOTBETCTBYET IIYHKTY 6 macnopra Hay4dyHOM
crenuanbHOCTH 1.3.7 «AKyCTHKa», OTpaciib HAYKH — TEXHUYECKUE HAYKU:

6. AKyCTHKa Ta30BBIX Cpell, adPOAKYCTHKA, MPUEM M 00pabOTKa 3BYKOBBIX
CUTHAJIOB B BO3yX€, MOHUTOPHUHT HCTOYHUKOB aKyCTUYECKOTO IITyMa B aTMocdepe,

AKyCTHYCCKas 3KOJIOIrus.
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I'mapa 1. COCTOAHHUE BOITPOCA U ITOCTAHOBKA 3AJTAY
NCCIEAOBAHUA

1.1 IIpobaema BO3aeiiCTBHS HIYMa NPOMBILLJICHHBIX 00BEKTOB HA HACEJICHUE

Bo3zaeiicTBue akyCTUYECKOTO 3arps3HEHUs] HA 3I0POBbE U KAUY€CTBO KU3HU
HACEJICHUsI TpeACTaBisieT co00il MacmTaOHYI0 M YCTOWYUBYIO MpoOiemMy s
COBPEMEHHBIX YypOaHM3UPOBAHHBIX TeppuTOopuil. JKuTenu roponoB, a Takxke
HAceJIeHUE MOHOIOpPOJOB W HEOOJBIIMX HACEJIEHHBIX IYHKTOB €KEIHEBHO
CTAJIKMBAOTCA C KOMIUIEKCHBIM IIIYMOBBIM BO3J€HCTBUEM. Ero OCHOBHBIMHU
MCTOYHHUKAMU BBICTYNAIOT HMHTEHCUBHbBIE TPAHCIIOPTHBIE TOTOKH (aBTOMOOMIIbHBIE,
KEJE3HOJOPOKHBIE, ABHALMOHHBIE), & TaK)KE MPOMBIIUICHHbIE MPEANPUITHS,
KOTOPBIE HCTOPUYECKH CIOKUIIACH B YEPTE KUIION 3aCTPOUKHU.

Cratuctuueckue naHHble DenepanbHOMl Coy>KObl MO Haa30py B cdepe
3alIUTHl MpaB MoTpeduTeneil u Omaromonyuusi yenoBeka (PocmotpebHamzop) 3a
2024 rTOm HAEMOHCTPUPYIOT UYTO HA MPOTSKEHUM TOCJIEAHErO JECATUIIETUA
YUCJIIEHHOCTh TpaXk/aH, MPOXKUBAIOIIUX B YCIOBUSX BO3ACHCTBUS MOBBIIIEHHBIX
ypoBHEH (u3ndeckux (HakTopoB (Tae TOMUHHUPYIOIIMM SBISETCS UMEHHO IIyM),
OCTaeTCsl KPUTUYECKH BBICOKOM, KOJIEOJIICh OKOJI0O OTMETKH B 60 MIiIH yenoBek. B
OTYETHOM TOJy ATOT MOKa3aresb JOCTUT 62,4 MIIH 4ellOBEK, YTO COOTBETCTBYET
42,7% ot oOreit YnucIeHHOCTH HaceneHus ctpanbl. J{ns cpaBHenus, B 2023 roxy
aTa pgona coctabisiia 41%, 4YTO yKa3blBaeT HE TOJBKO Ha OTCYTCTBUE
MOJIOKUTENBHON TUHAMUKH, HO M HAa TEHJAEHUUIO K YXyAIIEeHNI0 cutyauuu. B 2024
r. 17,0% Bcex 3aMepoB YpOBHS IllyMa Ha TEPPUTOPHUM KWIOW 3aCTPOUKHU HE
COOTBETCTBOBAJIM YCTAHOBJICHHBIM TMTMEHUYECKMM HOPMATHBAM.

AHanu3 CTPYKTYypbl >Kajo0 TpakgaH TO3BOJIAET BBIIBUTH KIIIOYEBBIC
UCTOYHUKU TIpoOiembl. KamoObl Ha aKyCTHYECKOE 3arps3HEHUE COCTaBJISIOT
nogasisiroriee  6oabmuHCTBO (73,5%) cpenm Bcex oOpaIeHuii, CBS3aHHBIX C
¢busnueckumu ¢paxktopamu. [lpu 3TOM, KaKk ¥ B MNPEALIECTBYIOIIME IEPUOJIBI,

OCHOBHBIMH O6’bCKTaMI/I-HapymI/IT€H$IMI/I OCTArOTCA IMPOMBIIIJICHHBIC ITPCAIIPUATHA,
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TEXHOJIOIMYECKUE IMKJIbl KOTOPBIX CBSI3aHbl C OJKCIUTyaTallield 3HAYMTEIbHOTO
MaccuBa BEHTWISILIMOHHOTO 0O0OpYyIOBaHUs (BEHTWJISATOPHI, IPATUPHU, CUCTEMBI
acriupauun) [1].

JlinTenbHOE, XPOHUYECKOE BO3ACHCTBHE NOBBILIEHHOIO IlIyMa HMEET
Cepbe3HbIe MEANKO-COLIMANIbHBIE MTOCIeACTBHsI. CO CTOPOHBI CEPACUHO-COCYTUCTON
CHUCTEMBI 3TO BBIPAXKAETCS B CTOWKOM TOBBIIICHUH apTEPUAIBLHOTO JaBJICHMUS,
BO3pacCTaHUM pUCKA Pa3BUTUS MILIEMUYECKOM OOJIe3HM cepAla W HH(PapKTOB
muokapna. He menee 3HaunMo BIUSHUE Ha [IEHTPAIbHYIO HEPBHYIO CUCTEMY: IIIyM
SBIIIETCS ~ MOIIHBIM  CTpecc-()akTOpOM, MPUBOASIIMM K  IOBBIILIEHHON
YTOMJISIEMOCTH, CHIDKEHUIO KOTHUTHUBHBIX (DYHKUIUN (KOHIIEHTpAIMH, MaMsTH),
HYMOLIMOHAIIBHON HEYCTOMYMBOCTH, PAa3APAXKUTETBHOCTHY U PUCKY Pa3BUTHUSA
HEBPOTUYECKUX COCTOSTHUIA.

Oco0yro kaTeroputo pucka (GpopMHpyeT HOUHOE IIyMOBOE BO3JEHCTBUE.
Hapymienue rurueHsl CHa, BbI3BAHHOE IIOCTOPOHHUM IIYMOM, IPENSTCTBYET
IOJIHOLICHHOMY BOCCTAHOBJIEHUIO OpraHu3Ma. OJTO HE TOJBKO YyCyryouser
NIEPEYUCIICHHbIE BbIIIE HEraTUBHBbIE 3PPEKThI, HO U CAMOCTOSITENIBHO MOBBIIIAET
PUCK METa0OJIMYECKUX HapyLICHWH, CHUKEHUS HMMYHUTETAa M YyXYJIIEHUS
NICUXUYECKOTO 310poBbi. MccrnenoBanus yOeaquTeNnbHO TEMOHCTPUPYIOT MPAMYIO
KOPPEJSILMI0O MEXKAY MPOXKHUBAHHEM B IIYMHBIX palOHAX U yBEIIMYECHHUEM YacTOTHI
pPaccTpoiiCTB CHA, YTO MOJATBEPXKIAET KPUTHUECKYID Ba)XHOCTb O0OECIIECUEHMUS
aKyCTHUYECKOTo KoM(popTa B HOUHBIE YacHl [2, 3].

OCHOBHBIM HMCTOYHMKOM UIyMa B TOpOAAX SBJSETCS aBTOMOOMIIbHBIN
TPAHCIIOPT, B IEPBYIO OUEPEb 33 CUET CBOETO OOJIBILIOTO PACIIPOCTPAHEHMSI, OJJTHAKO
Ha CErOAHSIIHUNA JIeHb CYIIECTBYIOT J(p(eKTHUBHbIE METOABl OOpHOBI C
TPAHCIIOPTHBIM LIYMOM, KOTOpbIE€ HaxXoAAT IIMPOKOE NpHUMeHeHue. B mepyro
ouepellb ATO YCTAaHOBKA IIYMO3AIIUTHBIX 3KpaHoB. [IpoGmema mryma
OPOMBIIIIEHHBIX ~ OPEINpUITHH, O00yciaoBieHa OJM3KUM  PacloJIOKEHUEM
3aCTPOWKN OTHOCHUTEIBHO IPOMBIIIJIEHHBIX OOBEKTOB, UYTO BBI3BAHO HEXBATKOU

CBOOOMHBIX TEPPUTOPHUN [JIsI HOBOTO CTPOUTENBbCTBA, a, CJEIOBATENbHO, CO
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BPEMEHEM CUTYaIusi OyJ1eT TOJIbKO yCyTryOsThes [4-8]. OcoOeHHOCTh BO3ICUCTBUS
HIymMa NOpeANpUATHA Ha MPUIETAIOUyI0 TEPPUTOPUI0 00YyCIOBiI€Ha OOJIBIIUM
KOJINYECTBOM UCTOYHUKOB IITyMa, PACIIOI0KEHHBIX HA Pa3HbIX BBICOTAaX, YTO JI€JIa€T
YCTAHOBKY IIYMO3ALIUTHBIX HKPAaHOB Manod()(PEKTUBHBIM MEPONPUATUEM U
TpeOyeT pa3zpaboTKu KOMIUIEKCHOTO MOX0/1a K CHIYKEHHUIO ITyMa.

Takum 00pa3om 3ama4uu MO OMPEACIICHUIO OKUIAEMBIX YPOBHEH 3BYKOBOTO
JABJICHUSI B JKWJIOM 3acTpoiike M pa3paboTKe NIIYMO3AIIUTHBIX MEPONPUITUN
CTaHOBSITCSI Bce 00JIe€ MPUOPUTETHBIMMU.

HMcTouHuKM 1IyMa, CO3JArOLIME IIOBBILIEHHBIA IIYM B KWUJIOM 3aCTPOWKE
caMble pa3HOOOpa3HbIC: TPAHCIIOPT, MHKEHEPHOE 000PYI0BAHNE, CTPOUTIIOMIAKY,
MPOMBIIUICHHbIC NPEANpUATUs U Tp. [9]. ECTh ABa yTH onpenesieHus 05KUAaeMbIX
YPOBHEN 3BYKa U 3ByKOBOI'O JIaBJICHUS B AKUJIOU 3aCTPOMKE: IKCIIEPUMEHTAIbHBIN U
PaCUETHBIM.

Hewmanoe uucio uccnenosarenei oopaiaercs kK neppomy metoay [10-33]. On
MOXKET JaTh MCYEPIBIBAIOIIYI0 UHGOPMALIMIO JIJISl KaXKI0T0 YaCTHOTO Ciydas, HO
MaJIOTIPUMEHUM 17151 BHOBB ITPOCKTUPYEMBIX 0OHEKTOB.

Pacuetsl BemyTCs B COOTBETCTBUM C JEUCTBYIOUIMMH HOPMAaTHUBHO-
TeXHU4eCcKUMU JokymeHTamu [34-38]. CyluecTByeT oOnpeneaeHHbI MNOAXO0I K
pacuetaMm. Kak mnpaBuio, HUCTOYHUKM IIyMa NPUHUMAKOTCA TOYEUHBIMU
u3NydarensiMu, QpOHT 3BYKOBOM BOJIHBI KOTOPBIX cdepuueckuil. [Ipumep Takoro
pacuera npejcTaBiieH B [39].

OxupaeMble YPOBHH 3BYKOBOT'O JABJIEHUS B PACUETHOW TOYKE JJISI CXEMBI,

npeacTaBieHHON Ha pucyHke 1.1.1, Oynet onpenensthes o popmyiie:

L, =L +HH—201gR£+101g;(m—lOng,ILB (1.1)

0
A€ Lwucr — YPOBHU 3BYKOBOM MOIIIHOCTH UCTOYHMKA yma, [ TH — mokasarens

Wuuc

HaIpaBJIEHHOCTH UCTOYHHUKA ITyMa, Ab (1151 HeHanpaBieHHbIX ucTouHUKOB [TH=0);
Yuer — KOIDPUIIMEHT, YUUTHIBAIOIIUNA pa3Mep MCTOYHHMKA IIyMa U PACCTOSHHUE OT

WMCTOYHMKA TITyMa 10 PacY€THOW TOYKM B COOTBETCTBHH C TaOymmei 1.1.1; Q —
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POCTPAHCTBEHHBIN YroJ U3IIy4eHus, paj; R — paccTosHue OT UCTOUHHUKA IIyMa /10

pacueTHOM TOYKHU, M; Ry — ontopHoe pacctosaue (Ro=1 m).

2

R

il i

Pucynok 1.1.1 — Cxema pacnpocTpaHeHus 3ByKa OT TOUEYHOT'O UICTOYHUKA
1ryMa B cBOOOJHOM MPOCTpaHCTBE: | — HCTOUHHUK 1Iyma; 2 — cheprueckast

3BYKOBas BOJIHBI; 3-— pacdy€THaA TOYKa

Tabnuna 1.1.1. 3aBucuMocTh K03(pPUIIMEHTA Y OT OTHOLICHHS pa3Mepa UCTOUYHUKA

mryma K paCCTOAHUIO 10 pvaeTHOﬁ TOYKH

BennuunHa oTHOLIEHUS Benmnuuna 1012 per
R/l max KO3(PPUIIHEHTA Yyer
0,6 3,00 5
0,8 2,50 4
1,0 2,00 3
1,2 1,60 2
1,5 1,25 1
2,0 1,00 0

JIJIs THHEHHOTO MCTOYHMKA ITyMa KOHEYHBIX pa3MepoB, B COOTBETCTBUU C
pacueTHON cxemoil Ha pucyHke 1.1.2, oxumaeMbie YPOBHU 3BYKOBOTO JaBJICHHSI
OTIpENIETSI0OTCS 10 (hopMyJIe:

R /
L,. =L —10lg—+10lgarcte*" nb 1.2
PT ucm gR g gZRafH ( )

0
rac LHCT — YPOBHH 3BYKOBOI'O JaBJICHHA MCTOYHHKA IIIyMa, ,Z[B, HU3MCPCHHEIC

Ha pacctosiHuM R, M; R — paccTosHue OT MCTOYHMKA [IIyMa JI0 PACUETHOU TOUKH, M;

IHCT — JJINHa JIMHEMHOIO0 MCTOYHHUKA mryma, M.
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/

R
Pucynok 1.1.2 — Pacuetnas cxema Jyisi JMHEWMHOTO UCTOYHUKA!
| — TMHENHBIA UCTOYHUK; 2 — pacyeTHas TOYKa; 3 —[IUJIUHIPUYECKAs 3BYKOBasI

BOJIHA

K coxalileHnto, 3TM MpOCTBIE METOJbl PAcyeTOB HE BCErJa MPUBOASAT K
HAJIe)KHOMY pe3ysibTary. B KadecTBe mpumepa MOXKHO Ha3BaTh CTEHbI 3[IaHUS C
BHYTPEHHUMHU HCTOYHHKAMHU IIIyMa, KOTOpbleé HEOOXOAMMO MPUHUMATh Kak
IUIOCKUN H3JIydaresb, (JPOHT 3BYKOBOM BOJIHBI KOTOpPOTro IUIOCKuU. Bompocamu
pacyeTa 3ByKa OT CJOXHBIX HCTOYHHUKOB: JIMHEWHBIX, IJIOCKUX, OOBEMHBIX
3aHMMajach OoJipllasi rpynmna oTedecTBeHHbIX yueHbix M.M. boromemos [40],
I'.JI. OcunoB [41], M.B. byropuna [42], B.Il. I'yces [43], N.K. [IumenoB [44],
B.N. Jlenenes [47], A.X. AatoHoB [48], E.O. Conomarun [49-51], 11.B. MaTBeeBa
[52-55], Takxe 5T BOMPOCHI PACCMATPUBAIOTCS 3apyOEIKHBIMHU UCCIIEI0BATEIISIMH,
Hanpumep, B [56].

Tak B pabote [51] paccmoTpeHa pacdeTHass MOJIETh JTUHEHHBIX, TJIOCKUX H
00BbEMHBIX MCTOYHUKOB Inyma. K COXaJleHHIO pacCMOTPEHHBIE pPe3yiIbTaThl
UCCJIEIOBAHUSI B OCHOBHOM OTHOCSITCS K BHYTPEHHUM HCTOYHHUKAM IIyMa,
pacnosio)keHHbIM B 3aaHusAX. B padotax B.II. I'yceBa [43] ocHOBHOE BHUMaHUE
yAEJIEHO pacyeTaM HaNpaBJICHHOCTH 3ByKa MCTOYHUKOB Iiyma. C HauOobllen
MOJIHOTOM 3TH Bompockl Obun npopaboransl M.B. byropunoii [42], HO 00BbeKTOM
U3JIy4EeHHs] SIBISJIACh JKWJash 3acTpoilka, KOTOpas BBICTYNaJlla B KayecTBe
BTOPUYHOTO U3JTy4aTelIs.

Onupasch Ha pe3yibTaThl MPOAHATUZUPOBAHHBIX PA0OT OTMETHM BaKHYIO

HanpaBJICHHOCTb. HCCHe,HOBaTCHI/I CTPpEMUIINCH AIlIIPOKCUMHUPOBATH
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MHOTOYHCJIEHHbIE HCTOYHUKM IIyMa, pPAaclOJOKEHHbIE HAa IIOBEPXHOCTH Kak
JVHEWHbIE WIM TUIOCKUE U3JIydaTean. DTOT MOAXO0/ MPEACTABISAETCS YpE3BbIUAHO
II0A0TBOPHBIM. OOpaiasich K 00bEKTY U3JIy4€HUS, OTMETHM, YTO OH MPECTABIISET
co00i1 HaOOp MHOTIOYMCIIEHHBIX TOYEYHBIX M JIMHEWHBIX H3JlydaTeieil 3BYyKa,
pacmojoKEeHHOr0 Ha TUIOCKOCTH Oonbinol muiomanu. HampammBaetcs 3ameHa
HECKOJIBKHX JIECATKOB MJIM COTEH UCTOYHHUKOB IIyMa OJTHUM IUIOCKUM H3JIy4aTesieM,
aKyCTUYECKash MOILIHOCTb KOTOPOTO OINPEAEISAETCS U3 PE3YJIbTAaTOB HKCIEPUMEHTA.
OTO MO3BOJIAET YPE3BBIYANHO YNPOCTUTH PACUYETHI, UCHOJIB3Ys 3TOT MOAXOA IMPHU
IPOEKTUPOBAHUHU MTOIOOHBIX MPEANIPUATHIA.

[Ipu ncnonb30BaHUK TAKOTO MOJIX0Aa HEOOXOIUMO PEIIUTD 2 331a4u:

1) Bompoc mnongydyeHHs ypOBHEM 3BYKOBOM MOIIHOCTH IUIOCKOTO
U3JTyvaTels;

2)  Pacyer mymMa OT IUIOCKOTO HMCTOYHHMKA C Y4Y€TOM IEepexoja IpH
YBEJIIMYEHUHN PACCTOSIHUS (PPOHTA IUIOCKOM 3BYKOBOM BOJHBI B KBA3WILJIOCKYIO,
3aTeM B LWIMHIAPUYECKYIO, KBa3ULUJIMHAPUYECKYIO M 3aTEM, BO3MOXKHO, U B

chepudeckyro.

1.2 HopMbl iymMa B KHJI0# 3aCTPOKe

C 01.03.2021 roma nHa Tepputopun Poccuiickoit Denepanuu ACCTBYET
OCHOBHOM JIOKYMEHT, PErNIAMEHTUPYIOUIUI YPOBHH 3ByKa U 3BYKOBOTO JJABJICHHS Ha
TEPPUTOPUSIX U B TIOMEIICHUSX 3aIUIIAEMbIX O0BEKTOB, B TOM YHUCJIE TEPPUTOPUH
KUJIOW 3aCTPOMKM W TIOMEIICHUSX JKUJBIX ¢ OOIIECTBEHHBIX 3/IaHUNA —
CanllIuH 1.2.3685-21 [57]. Cpok aeiictBus [S7] ycranosieH ao 01.03.2027 r.

CornacHo [57] HOpMHUPYEMBIMH MapaMeTpamMu IIyma SIBJISIIOTCS: IS
HMCTOYHUKOB IOCTOSIHHOTO IIyMa — YPOBHHU 3BYKOBOTO JaBJICHUS B OKTaBHBIX
M0JIOCaX, CO CPEAHEr€OMETPUUECKUMU YacToTaMu B 1ranas3one ot 31,5 qo 8000 I'
U YPOBHU 3BYKa, a JUIsi UCTOYHUKOB HEIMOCTOSIHHOTO IIyMa — 3KBUBAJICHTHBIC
YPOBHH 3BYKa M MaKCUMaJIbHbIE YPOBHH 3BYyKa. [57] yCTaHABIMUBAET CIIEIYIOIICE

IMpaBUJIO OTHCCCHUSA IIyMa K IMOCTOAHHOMY — IIOCTOSAHHBIM CUHHMTACTCA IIYyM, IJIA
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KOTOPOTO Pa3HOCTh MEXAY HAWOOJIbIIMM M HAWMEHBIIMM 3HAYEHUSIMU YPOBHS
3ByKa 3a BPEMEHHOW MHTEpPBAJI U3MEPEHUS HE NpeBblacT 5 1bA npu n3MepeHuu
Ha BPEMEHHOW XapaKTEPUCTUKE IIyMOMEpa «MEMJICHHO», W, COOTBETCTBEHHO, K
HEMOCTOSSHHOMY OTHOCUTCS IIIyM, HE yIOBJIETBOPSIOIINN JaHHOMY ITPaBUILY.
Xorenoch Obl OTMETUTH HEKOTOPYHD TNyTaHUIy B MPUMEHSEMOW B
CanlluH 1.2.3685-21 [57] TepMHHONOrMHM, TaK, HaOpUMEpP, OH CMEIIMBAET M
MPUPABHUBAECT IPYT K APYTy MOHATHS «BPEMEHHOW» XapaKTEPUCTUKH MCTOYHHUKA
IIyMa ¢ XapaKTepUCTUKON IITyMa B TOUKE u3MepeHuil. Takum o0pa3oM B HEKOTOPOU
CTEIEHU CTAaHOBHUTCS HEOJHO3HAYHBIM IIPAaBOBOM CTaTyC CHUTyalud, KOTIa
VMCTOYHHUKHU HETIOCTOSTHHOTO IITyMa CO3/Ial0T B YJIaJICHHOW Ha JOCTATOYHO OOJIBITIOE
OT HUX PACCTOSIHUE TOYKE H3MEPEHUIN Ha TEPPUTOPHH 3AIUIIIAEMOTO O0BEKTA IIIyM,
KOTOpbIM MO pe3yJibTaTaM aHajlu3a M3MEpeHuM KiacCuPUIMpyeTcss Kak
noCTOSIHHBIA. OJHAKO JaHHAs HECTHIKOBKA TPAJUIIMOHHO TPAKTYETCA B MOJb3Y
aHanu3a (PaKTUYECKOM BPEMEHHOW XapaKTePUCTUKH IIyMa B TOYKE H3MEpPEHUH,
HE3aBUCUMO  OT  XapaKTepUCTUKUM  IIyMa  HCTOYHHMKOB,  OKa3bIBAIOIIMX
peBaMpYIOIIee BIUsSHNAE B (POPMUPOBAHHE 3BYKOBOTO MOJISI B TOUKE U3MEPCHHIM.
Tak B coorBeTcTBUM ¢ TnyHKTamu 5, 14 wu 15 Tabmumer  5.35
CanlluH 1.2.3685- 21 [57] ycTaHOBJIE€HHBIE BETUYUHBI HOPMUPYEMBIX NTAPAMETPOB
JUTSL IOMEIIEHUN KWIBIX 3[TaHUN U TEPPUTOPUH, HEMOCPEICTBEHHO MPUIIETAIOMIEHN K

JKUJIBIM 3JIaHUSIM, TIpeICTaBIeHbl B Ta0auie 1.2.1:

Tabmuma Ne 1.2.1. HopMupyemblie napaMeTpsl iymMa B OKTaBHBIX M0OJIOCaX 4acToT,

O9KBHUBAJICHTHBIX 1 MAaKCHUMAaJIbHBIX ypOBHefI 3BYKa

JI71s1 ICTOYHUKOB TIOCTOSTHHOT'O JIJ1s1 “ICTOYHHKOB
uryma HEIMOCTOSIHHOTO IIyMa
YpoBHU 3ByKOBOI'O
y Hasnauerme |Bpewm JaBJieHUs, 1b, B OKTaBHBIX v "
o 1oJsiocax co OBH AKCUMAJIbHBI
[ |TOMeIenut wm |- A U o HEB aSKBHBaneHTHH o VDOBHIL
o HET€OMETPUYECKUMU
TEPPUTOPUN  |CYTOK pen p YK € YPOBHH 3BYyKa yp
yactoramu, I'ng La, 3BYKa LAwaxc,
LAaKB, HBA
nbA nbA
v nlololololele
NN R[S SIS S
oS QIRISIS]S|S
on — || <t | 0
1 [PKunbsle komHaThI[c 7 00|79(63152145(39(35|32|30|28| 40 40 55
KBapTHUp 23 4.
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c 23 |72|55|44(35(29(25(22(20{18| 30 30 45
1o 7
4.
2 | Teppuropuu, |c 7 n0|90(75|66|59|54|50(47|45|44| 55 55 70
HEMOCPECTBEHH | 23 u.
O npwieratomue | ¢ 23 83(67|57|49|44|40(37|35|33| 45 45 60
K 3/IaHUSAM 10 7
KWIbIX TOMOB | q.
3 I'panuiel c 7 10[90(75(66(59(54(50(47(45|44| 55 55 70
caHMTapHo- |23 u.
3allMTHBIX 30H | ¢ 23 (83(67(57(49(44(40(37(35(33| 45 45 60
1o 7
9.

Jlanee paccMOTpUM Kakue IMOMPABKUA MOTYT MPUMEHSTHCS K HOPMATUBHBIM
3HAQYEHUSM IIpU OLEHKE IIyMa OT MPOMBINUIEHHBIX mNpeanpustuid. [lompaBka
npenycmorpennas n. 103 CanlluH 1.2.3685-21 [57], B pazmepe A=+10 nbA nia
DKBUBAJICHTHBIX U MAKCUMAaJbHBIX YPOBHEHN 3ByKa MJis IIyMa, CO3JaBAEMOr0 Ha
TEPPUTOPHUH TIPUJIETAIOLIEH K MEPBOMY DIIEJOHY IIYMO3AUIUTHBIX TUIIOB YKUJIBIX
3JJaHWM, 3aJaHUI TOCTUHULL U OOLIEKUTHI, pACIPOCTPAHSIETCS UCKIIFOUUTEIHLHO Ha
TPaHCIOPTHBIE OOBEKTHI, TAKUE KaK MarucTpajibHbIe YIHIBI OOIIETOPOACKOrO U
pPalilOHHOTO 3HAYEHUS, a TAKKE JKEJIE3HOJOPOKHbIE JIMHUU U HE PACIPOCTPaHAETCA
Ha IPOMBIIIICHHbBIE (TIPOU3BOACTBEHHbBIE) OOBEKTHI, JaXKE MPU YCIOBUU ABUKCHUS
10 TEPPUTOPUHU JaHHBIX 0OBEKTOB ABTOMOOMIBHON U KEJIE3HOAOPOKHON TEXHUKH,
¥ COOTBETCTBEHHO JaHHAs MOMpaBKa HE MPUHUMAETCA K PAaCCMOTPEHHIO B padoTe.
AHanornyHo, mnompaBka B pasmepe A=-5 nbA, npenycmorpeHHas 1. 104
CanlluH 1.2.3685-21 [57], yxecrtouawrias TpeOOBaHUA JJig IIymMa OT
000py/IOBaHUSl BEHTWISILIMM, KOHIUIIMOHUPOBAHUS BO31yXa, XOJOIOCHAOKEHU,
pacnpocTpaHsieTcs TOJIbKO Ha IIyM OT 000py0BaHus1, 00CITyKUBAIOILIETO 31aHUE U
BCTPOCHHO-IIPUCTPOEHHBIE TOMEIICHHUS, T.€. 3alIUIIAEMbI OOBEKT, U IPUMEHEHUE
JAHHOM MONpPaBKH HEBO3MOYKHO K CUTyallMd KOTJa MCTOYHUKOM IIyMa SIBJISIE€TCA
BEHTWISILUS IPOMBIIUIEHHOTO IPEANPUATHUA.

EanHcTBEHHAs NoMpaBKa K HOPMUPYEMBIM 3HAUEHHSIM, IpUBEAeHHAs B 1. 105

CanlluH 1.2.3685-21 [57], koTOpytO LIeTeco00pa3HO MPUHUMAThH K PACCMOTPEHHIO
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IIPU OLICHKE BJIMSHMS TIPOMBIIIEHHOTO MPEANPUITHS Ha 3allMIlaeMble 0ObEKTHI,
ATO TMOMpaBKa HA UMITYJIbCHBIA M TOHANbHBIN miyM A=+5 nBbA. OgHako BakHO
OTMETUTh  HECTHIKOBKY, MPEANOJOXKUTEILHO  BBI3BAHHYIO  OMNEYaTKOM B
HopMaTuBHOM nokyMeHTe CanlluH 1.2.3685-21 [57], 3akiit0o4aroniytocsi B TOM, 4TO
JUIsl TOHAJIBHOTO W MMIYJBCHOTO IIymMa coryiacHo m. 105 mpeanuchiBaer Opath
MONpaBKy JJis HOpMUpyeMoro 3HaueHus A=+5 nbA, a Gojee MoO3AHUN C TOYKU
3peHUs1 BHECEHHBIX M3MeHeHUI 1 ucnpasienuil, CI151.13330.2011 (mpumeuanue 4
K Tabsmie 1) [58], Takke Kak U npeanecTByomuil [57] B 06J1acT HOpMUPOBaHUS
myma CH 2.2.4/2.1.8.562-96 [59], npennuceiBatoT Opath nonpaBky A=-5 nbA nis
TOTO K€ XapakTepa nryma. BelBo 0 Hamuuuu oneyaTku UMEHHO B [57] o0ycnoBieH
HajguyueM OoJblIoN 0a3bl uccienoBanuii [60-63], MOATBEPKAAIOUIUX BPEIHOE
BIIMSIHUE UMITYJIbCHOT'O U TOHAJIBHOTO IIIyMa Ha OPraHU3M 4YeJIOBEKa.

Takoke mpu CpaBHEHNH YPOBHEH 3BYKa U 3BYKOBOT'O JABJIEHUS B TOMEUIEHUSX
3alIUIIAEMbIX O0BEKTOB C HOPMATHBHBIMU 3HAYECHUSMH HEOOXOAMMO YUMUTHIBATH
nonoxenue, npeaxycmorpennoe n. 130 CaulluH 1.2.3684-21 [64], o ToM, 4TO B
nepuoi ¢ 7.00 1o 23.00 yacoB B KUJIBIX MOMEMIEHHUSX MHOTOKBAPTUPHBIX KUJIIBIX
JIOMOB, WHJIUBUAYaJIbHBIX KWJIBIX JOMOB, OOIIEKUTHH M IICHTPOB BPEMEHHOTO
pa3MeleHus JOMYyCKAeTCsl MPEBBIIICHHE TMTUEHUYECKUX HOPMATHBOB YPOBHEH

myma Ha 5 n1BA.

1.3 OcHOBHBIE HCTOYHUKH BHELIHEr0 HIyMa NnpeanpusaTHil

Ha kpynHbIX OPOMBIIUIEHHBIX NPEANPUATUAX MOKHO BCTPETUTh UCTOUYHUKU
IIyMa BCEX OCHOBHBIX THUIIOB IO MMPOUCXOKACHUIO:

1) mexaHuyeckwii;

2) a’pOaMHAMHYECKU;

3) ruapoOaMHAMUYECKU;

4) 31eKTpOMarHUTHBIN.
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OpHako eciaM paccMaTpuBaTh OCHOBHYIO MacCy NPEANPUATHA, MOXHO
OJTHO3HAYHO 3asiBUTH O MPEBAIMPOBAHUH TIEPBBIX ABYX I'PYIII, TO €CTh HCTOYHHUKOB
MEXaHMYECKOTO U a’3poAMHaMu4eckoro myma [18, 66-71].

MexaHU4eCKUi IIIyM BO3HUKACT B PE3YJIbTaTe CHUJIOBOTO, YacTO YJAapHOTO,
B3aMMOJICUCTBUS MEXITY y3JIaMH U 3JIEMEHTaMH MAIlIMH U MEXaHU3MOB, B3aUMHOTO
NEPEMENICHHS IPYT OTHOCHUTEIILHO JIpyTa JIeTajeil, U BCE ATH MPOIECChl IPUBOISAT
K BO3HMKHOBEHHIO KojieOaHui. K Takomy THIy MPOMCXOXKICHHS 3BYyKa MOXKHO
OTHECTH IIIyM, BO3HUKAIONIMI B 3yOUaThIX M IEMHBIX TMepenadyax, peayKropax,
poTopax, KyJIauKOBBIX MEXaHW3MaX, TeJlaX BpalleHUs, Iapax TpPCHHS,
MOAIIMITHAKAX ® JPYyrux MexaHu3Max. Ecim paccMartpuBaTh MPOIECCHI
BO30YXKJICHHSI YIAPHOTO XapaKTepa, TO MOKHO HAOIOIaTh U3TyUYeHNE HE TOIHKO B
JUarna3oHe COOCTBEHHBIX YacTOT KOJIcOaHMIA, HO M B JWaNa30HaX BBIHYKJICHHBIX
KOJICOaHMIA.

HMHTEHCUBHOCTD U3TyUYCHHUS U YaCTOTHOE pacIpeIe/ieHue H3Ty4aeMoTo IryMa
MIPEUMYIIIECTBEHHO 3aBUCHUT OT MAcChl 1 CKOPOCTH B3aUMOICHCTBYIOIIMX O0OBEKTOB,
MOJYJISl YOIPYTOCTH M COOTBETCTBEHHO Pa3MEpOB JCTaJIeH, TaK KaK C YBEIMUECHUEM
pasMepa B3aMMOJICHCTBYIONIUX OOBEKTOB TaKkKe OYyJeT YBEJIWYUBATH ILIOIIAIb
U3ITy9CHUS.

[Iponiecc popmupoBanus a3pOAMHAMHYECKOTO IITyMa B psae cliydaeB Oosee
CIOXeH 4YeM (OPMHUPOBAHHE MEXAaHHUYECKOTO IIIyMa, W BO3HUKACT BCIICJICTBHC
MPOUCXOMSIIAX B Ta3ax NPOIECCOB K KOTOPHIM MOXHO OTHECTH IMPOIIECCHI
oOpa3oBaHMs BHUXPEH IOTOKAa Ha €ro rpaHuIlaX, KoyieOaHus paboueld Cpensl,
BO3HHMKAIOIIME TPU BPAIICHUU JIOMATOYHBIX KOJIEC, BO3HUKHOBEHHE OTPBIBHBIX
TEYEHUN C COOTBETCTBYIONIMMHU MYJILCAIMAMY JAaBJICHUS, UCTEYCHUE Tapa U rasa
101 OOJIBIIIUM JaBJICHUEM, CMEIIICHHE ITOTOKOB C Pa3HBIMU CKOPOCTSIMH, KOTOPBIC
MPUBOJISIT K BOBHUKHOBEHUIO TypOYJICHTHBIX IIIYMOB ¥ MHBIE MPOTIECCHI.

Hcxons w3 aHaimu3a IMPOIECCOB ITyMOOOpa3oBaHHUS, K HMCTOYHUKAM
adPOAMHAMUYCCKOTO IIIyMa MOXKHO OTHECTH BCHTHISIIIMOHHBIC CHCTEMBI

pas3In94HOTO Ha3Ha4YCHHA, BO3AYXOOYBKH, KOMIIPECCOPHBIC YCTaHOBKH,
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ITHEBMATUYECKUE CUCTEMBI, CHCTEMBI BITyCKa U BBIITYCKA JBUTATEIEH BHYTPEHHETO
CrOpaHusi, apMaTypy CUCTEM TPAHCTIOPTUPOBKM I'a3a U BO3AyXOBOJKI [68].
ONEeKTPOMarHUTHBIN ~ 1IyM BO3HMKAaeT  3a CYET  BO3JCUCTBHUS
AIIEKTPOMATHUTHBIX CHJI Ha Pa3IM4HbIE JIEMEHThI 000PY/10BaHUS 1 BOSHUKHOBEHUS
B HUX BHOpalMy ¥ M3y4YCHHUI B CIBIMIMMOM Auana3zoHe dacTtoT. Pusmka mpoiecca
MOSIBJICHUST DJICKTPOMArHUTHOTO IIIyMa 3aKIIOYaeTcs B TOM, YTO BHOpamus u
MOCJEAYIOIIEE M3IYYEHUE 3BYKAa BO3HUKAKOT H3-32 JIBYX KIIFOUEBBIX SIBICHUIN:
MAarHUTOCTPUKIIMU (MUKPOCKOIIUYECKOE H3MEHEHHUE Pa3MEPOB CEpJECUHUKA MpHU
HAMarHU4MBaHUM) W cuil MakcBeiia (MPUTSDKEHHE MEXIy HaMarHU4eHHbIMU
MOBEPXHOCTIMU). BO3HUKHOBEHHE TITyMa 00YCJIOBIICHO ITYJIbCAIIUSIMUA MAarHUTHOTO
MOTOKA C 4acTOoTOM, KpaTHOM yacToTe cetd 50 ' u e€ rapMoHMKaM, 4TO KaK pa3
MONAJAET B CIBIIIMMBIN IUANa30H, HanpuMep, ocHoBHOe rynenue — 100 I'm.
OCHOBHbBIE UCTOYHUKH IIIyMa 3JI€KTPOMArHUTHOTO MPOUCXOXKIACHUS — 3TO
CUJIOBBIE TpaHC(OPMATOPHI U JIEKTPOABUTATEINN, TO €CTh B3AMMOJICHCTBHE B Mape
pOTOp-CTATOP, TAKKE K TAKUM UCTOYHHUKAM MOKHO OTHECTU MHAYKIUOHHbBIE TIEYU U
npeoOpa3zoBarenn  4acToThl. OCOOCHHOCTHIO  WHIYKIIMOHHBIX  TIeYed U
npeoOpa3oBaresieil YacTOThI SBJIAETCS pad0Ta HAa BBHICOKMX TOKAaX M YacTOTaX, YTO
MIPUBOJAUT K UHTCHCUBHBIM MEPEMEHHBIM MATHUTHBIM IOJIAIM U, KaK CIEIACTBUE, K
CUJIBHBIM BUOpAIMSM KOPITYCOB M KperyieHni. Bo3HMKHOBEHHE 1IyMa 3/1€Ch 9acTO
00yCJIOBJIGHO HE TOJIbKO MAarHUTOCTPUKIIMEH, HO M DSJIEKTPOAMHAMUYECKUMU
CWJIaMM OT TOKOB B IIMHAX M KaTylmkax, 4YTO CO3JaeT XapaKTEPHbIN

BBICOKOYACTOTHBIM TYIJL

1.4 MeToabl pacyeTa BHEIIHET0 IIIyMa NPOMBIILJIEHHOTO NpenpPUsTHSA

Kak yxe OBUIO CKa3aHO BBIIIE, pacyeT IIyMa OT MPOMBILIIEHHOTO
OPEIIPUITHS TPOU3BOJUTCS IyTEM pacdeTa paclpoCTpaHEHUs IIyMa OT Ka)A0ro
€ro UcTouHuka B otnenbHocTH 1o Metoauke 'OCT 31295.2-2005 [34], kotopas

COOTBETCTBYET MeXIyHapoaHoM MeToauke pacyeta MCO 9613-2:1996 [35].
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JlaHHasi MeTOAWMKa TO3BOJSIET MPOBOAUTH pPacueTbl [UIsi TOYEUHBIX
MCTOYHUKOB IITyMa WJIM COBOKYITHOCTH TOYEUHBIX MICTOYHUKOB IryMa. [Ipu pacuerax
YYHUTHIBACTCSI TEOMETPUUYECKasl TUBEPIEeHIUs, TOTJIONIEHNE 3ByKa aTrMocdepoid,
BIUSIHUE 3€MJIM, OTpaX€HUWE 3ByKa OT TIOBEPXHOCTEH M OSKpaHUPOBAHUE
MPENSTCTBUSIMH.

[IpoTskeHHBIE HICTOYHUKH IITyMa, TaKHE KaK TPAHCIIOPTHHIE MOTOKU (aBTO H
KEJIE3HOAOPOKHBIN TPAHCIIOPT), KOHBEHEPHI, NBIKYIIMICS TPAHCIOPT U MPOYUE
JOJDKHBI  OBITH TPEACTABICHBI COBOKYMHOCTBHIO TOYEYHBIX HCTOYHHKOB IITyMa
(uacted, ceKIM W T.A.), KOKIbIH U3 KOTOPBIX HMMEET M3BECTHBIE 3BYKOBYIO
MOIITHOCTH ¥ TTOKa3aTe/ b HAMPABIEHHOCTH. 3aTyXaHWe, pACCYUTAHHOE JUTsI 3BYKA U3
pEenpEe3eHTAaTUBHON TOYKH €IUHUYHOTO MCTOYHMKA ITyMa, CUUTACTCS 3aTyXaHUEM
3ByKa €JIMHUYHOI'O MCTOYHUKA. JIMHENHbIE HCTOYHUKHA MOTYT OBbITh pa3/ielieHbl Ha
OTPE3KH, TUIOCKHE (ITOBEPXHOCTHBIC) UCTOUHUKU — HA YYACTKH, U KaXKIas U3 ATHX
yacTeil MOXKET ObITh 3aMEHEHA TOYEYHBIM MCTOYHHUKOM, HAXOIALIUMCS B IIEHTpE
YacTH.

['pynma TOYEYHBIX HMCTOYHMKOB MOXKET OBITH 3aMEHEHA SKBUBAJICHTHBIM
TOYEYHBIM UCTOUYHUKOM, PACTIOJIOKEHHBIM B LIEHTPE TPYIIIbI, €CIH:

a) ICTOYHHUKY MPUOTM3UTEITHHO PABHOIICHHBI TI0 U3TYyUEHHUIO U PACTION0KEHBI
MIPUMEPHO HA OJTHON BBICOTE HAJl 3eMJICH;

b) ycnoBusi pacnpocTpaHeHHs 3ByKa OT HCTOYHMKOB JO IPUEMHHUKA
OJINHAKOBBIC;

¢) paccrosinue d OT SKBUBAJIEHTHOTO TOUYEYHOTO MCTOYHHUKA /10 MPUEMHUKA
0oJiee yIBOEHHOTO MaKCUMaJILHOTO pa3Mmepa Huax B rpy1ie ucTogyHUKOB (d > Hinax).

Ecmu paccrosaue d > Hpax WM yCIOBHS pacnpoCTpaHEHHUS 3ByKa OT
TOYEYHBIX MCTOYHUKOB pa3IUYHbl (HampuMmep, BCIEJICTBUE OSKPAHUPOBAHUS
HEKOTOPBIX U3 HHUX), TO TPYIIA TOYCUYHBIX UCTOYHUKOB HE MOXKET ObITh 3aMEHEHa

9KBHUBAJICHTHLIM HCTOYHHKOM IITyMa.
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PacnipocTpanenue 1miyma OT  TPAHCHOPTHBIX  IOTOKOB, TO  €CTh
MPEUMYIIECTBEHHO OT JIMHEHHBIX UCTOYHUKOB, MOXKET Tak)Ke ObITh paCCUUTAHO IO
I'OCT 33325-2015 [37] u CI1 276.1325800.2016 [36].

Tak wMeToguka pacyeTa pacHpoOCTpaHEHUs IIyMa IMpeCTaBICHHAs
['OCT 33325-2015 [37] mnpeaycMaTrpuBaeT pacyeT IIyMa B pacyETHOM TOYKeE,
MU3y4aeMOro  JKEJIE3HOJOPOXKHBIM  TPAHCIOPTOM,  KOTOPBIM  MpEACTaBIICH
MAaCCAXUPCKUMHU U TPY30BBIMU II0€3aMHU, MOTOPBArOHHBIM, CKOPOCTHBIM H
BBICOKOCKOPOCTHBIM MOJIBH>KHBIMH COCTaBaAMH.

Pacyer myma OT 3X€JIE€3HOOPOKHOIO TPAHCIOPTA BBINOJHSAECTCS B 2
OCHOBHBIX dTara:

1)  pacuer UIYMOBBIX XapaKTEpUCTUK MOTOKA JKEJIE3HOAOPOKHOIO
TpaHCIIOPTAa;

2)  pacyer pacnpoCTpPaHEHHs ULIyMa OT JIMHUM JKEJIE3HOW JOpOrd, C
pAacCUMTAHHBIMU  IIYMOBBIMM  XapaKTEPUCTUKAMM, JI0 PACUCTHOM TOUKH,
PacIoNIOKEHHOM HA TEPPUTOPHUH 3AITUIIAEMOTO 0OBEKTA.

[lepBblii 3Tanm 1O ONPEACIICHUIO IIYMOBBIX XapaKTEPUCTUK MOTOKA
YKEJIE3HOJIOPO’KHOTO TPAHCIIOPTa, BKJIIOYAET B CeO0sl pacyeT SKBUBAJICHTHOTO H
MaKCHMAJIbHOTO YpOBHEN 3ByKa, a TakKK€ SKBHUBAJEHTHBIX YPOBHEH 3BYKOBOIO
JABJICHUSI B OKTABHBIX II0JIOCAX CO CPEIHEr€OMETPUUYECKUMU 4YacTOTaMHU B
nuranazone ot 31,5 mo 8000 I'u. Bce mapameTpbl pacCUMTHIBAIOTCS JISI TOYKH,
pacroJIOKEHHOM Ha PACCTOSHUU 25 METPOB OT OCH OJMKHETO MaruCTPajbHOTO
YKEJIE3HOJOPOKHOTO MYTH.

PacyeTr SKBUBAJICHTHBIX YPOBHEH 3BYKa OT IIO€3[0B PA3JIUYHBIX THUIIOB
MIPOU3BOAUTCS IO SMITUPUIECCKUM (POpMyIiaM, MOTYyUEHHBIM 10 pacyeTaM JIMHCHHON
perpeccuu sl pe3yJIbTaTOB WM3MEPEHUM IIymMa MOE3/I0B Pa3IUYHbIX [JUH U
JIBUTABIIMXCS HA Pa3HBIX CKOPOCTSAX, TaK KaK OCHOBHOW BKJAJ, MPU MPOUYMUX
paBHBIX, B (OPMUpPOBAHHE IlIyMa OT TOE30B OKAa3bIBAIOT HMMEHHO JTH JiBa
napameTrpa — JJMHA T[O0€37a M CKOpOCTh ero naBwkeHus [73-77]. Taxxke

JOTIOJTHUTENBHO BBOJATCS KOppeKUMH Ha Thn nytd AL, (MoXeT npuHUMAaTh
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3HauyeHus OT MUHYC 2 10 +3 1BA), Ha paguyc KpUBOJMHEHHBIX Y4aCTKOB IyTH ALy
(ot 0 10 8 AbA), 1 [UIs cIyyaeB MPOXOXKICHUS y4acTKa >KeJIE€3HOM I0POTH 10 MOCTY
— Koppekuuio Ha Tl Mocta AL, (0T 0 mo 10 nbA). Takxke pomyckaercs
YMEHBIIIEHUE SKBUBAJIEHTHOTO YPOBHS 3ByKa Ha 3 nBA, 1 BBICOKOCKOPOCTHBIX
MOE3/7I0B, ABMXKYIIUXCS Ha CcKopocTH oT 0 mo 250 KM/4 BKITIOYUTEIHHO, €CIIU
paccMaTpuBaeMBbIe MOe3/1a KIIACCUPHUITUPYIOTCS KAK MAJIONITYMHEIE.

ITocne pacuyeTa SKBUBAJICHTHBIX YPOBHEW 3BYKa JJISI OTAEJIBHBIX KaTEropui
MOE3/I0B Ha pPacCMaTpMBA€MOM Yy4YaCTKE, BBIMOJHAETCS PacyeT YacOBBIX
DKBUBAJICHTHBIX YPOBHEW 3ByKa I[IOTOKA IIOE€3/I0B KaXIOM W3 KaTErOpuid,
MPOIIEIINX 10 PACCMAaTPUBAEMOMY yUaCTKY ITYyTH B TEYCHHUH 1-TO Yaca, a 3aTeM U
pacyeT 4aCoBOT0 SKBUBAJICHTHOTO YPOBHSI 3BYKa JJIsl BCEX TUIIOB MOE3/10B.

[TocnenqnuM 3TanoM pacyeTra 3KBUBAJIEHTHOTIO YPOBHS 3ByKa OTOKA MOE3/I0B
SIBJISICTCS pacueT ypoBHs 3a nepuof oueHku. Ha teppuropun PO, BeIaensoT nBa
nepuosa oueHku: ¢ 7.00 mo 23.00, npoaoKUTEIBPHOCTEIO 16 4YacoB — NHEBHOE
Bpems cyTok, u ¢ 23.00 1o 7.00, mpoa0KUTEIbHOCTh 8 4aCOB — HOYHOE BPEMS
CyTOK. [[omONHUTENBHO MPEAyCMaTPUBAECTCS BO3MOKHOCTh BBIJICJICHUSI U OLIEHKU
OTZEJIBHO BEUEPHETO MEPUOAa, OOHAKO TAKOW MOAXO0J HE COOTBETCTBYET TEKYLIUM
TpeOOBAHUSAM CaHUTAPHBIX HOPM.

Pacder MakcMMalbHOTO  ypOBHS  3BYKa, CO3/1aBa€MOro  IMOTOKOM
JKEJIe3HOJ0POXKHOTO  TpaHcnopta mo Meroauke ['OCT 33325-2015 [37],
MPOU3BOJIUTCS CXOKUM C PACUETOM SKBUBAJIEHTHOI'O YPOBHS 3BYKa IMOTOKA MOE3/10B
00pa3oM, HO C HEKOTOPBIMU OTJIMUUAMHU U MPEAYCMATPUBAECT:

1)  pacuer no gopmMynamM MakCUMaJbHBIX YPOBHEH 3BYKa, CO37aBAE€MbIX
pa3IMUYHBIMU THUIIAMHU T[OE3/I0B, 3aBUCSIIMX HUCKIIOYUTEIBHO OT CKOPOCTH
JBH>KCHUS MTOE3/10B HA paCCMaTPUBAEMOM YYaCTKE;

2)  pacueT MAaKCHUMaJIbHOTO YPOBHS 3ByKa ISl MOE3/0B OTAEIbHBIX
KaTeropuid, KOTOPBIN MPEJACTABIIIET COO0M CpeIHUI MaKCUMaJIbHBIN YPOBEHD 3BYyKa

3a TIEPHO]I OIICHKH;



26

3)  pacueT MaKCHUMaJbHOIO YPOBHSI 3ByKa JUIsl TOE3J0B BCEX THIIOB,
IPEICTABICHHBIX Ha YYacTKE 3a IMEpUOJl OIEHKHU, 3a KOTOpbIM NPUHUMAIOT
HanOOJIBIITUN U3 CPEAHNX MaKCUMAJILHBIX YPOBHEH 3ByKa MOTOKA TOE30B Pa3HBIX
KaTeropuii, MPOIIEIIINX HA pacCCMaTPUBAEMOM YYacTKe 3a MEePUO1 KOHTPOJIA.

Pacuer skBUBaJICHTHBIX YPOBHEH 3BYKOBOTO JABJICHUS ITPOU3BOIUTCS TyTEM
CJIIOKEHHUS COOTBETCTBYIOIIETO SKBHUBAJICHTHOTO YPOBHS 3BYKa [JISl OTACIBHOU
KaTeropuHu Moe3/10B Ha paCCMaTPUBAEMOM YYaCTKE CO 3HAYEHUEM OTHOCHUTEIILHOTO
cnekrpa npusegeHHoro B Tadbmuue S I'OCT 33325-2015 [37].

[Ipu pacuere pacnpocTpaHEHHs IIymMa OT TPAHCIOPTHBIX MOTOKOB
KEJIE3HOOPOKHOTO TPAHCTIOPTA PACUETHBIE TOUKH BBIOMPAIOTCS B COOTBETCTBUU C
tpeboBarmsimu Metoauk ['OCT 23337-2014 [78] u TOCT 31296.2-2005 [38], To
€CTh Ha TEPPUTOPUM 3AIIMIIAEMBIX OOBEKTOB, HampUMep, B 2 MeTpax oOT
OTPAXKMAOMINX KOHCTPYKIIMH JKUJIBIX W OOIIECTBEHHBIX 3/IaHWW, HA TPAHUIIC
CaHUTAPHO-3AIIUTHON 30HBI WJIM HA TPAaHMIIE IJIOMIAI0K OTAbIXa. OleHnBaeMbIM
napamMeTpoM SIBJISIETCS 3HAUEHHE YPOBHS 3ByKa W YPOBHSI 3BYKOBOI'O JIABJICHMS B
pacyeTHOW TOYKE C YYETOM PACHIUPEHHOW HEONPENCICHHOCTH W3MEPEHUH s
koapdunmenta oxsata k=1, uyto obOecneunBaeT ypoBeHb HoBepus 84% mis
OJIHOCTOPOHHET0 MHTEepBaja OXBaTa.

Pacuer 3HaueHHWs DSKBHBAJICHTHOTO YPOBHS 3ByKa B pPAaCUETHOM TOUKE
BBINIOJIHAETCSI MYTEM BBIYUTAHUS U3 I[IYMOBOM XapaKTepUCTUKH TMOTOKa
KEJIE3HOJAOPOKHOTO TPAHCIIOPTA BEJIMYMH CHIDKCHHS IIyMa OT Pa3IMYHbIX
daktopoB. PaccmaTpuBatorcs creayromme GakTopsbl:

1)  cHmwKeHHe 3ByKa U3-3a JAMBEPreHUHMH, T.€. YyBeIudyeHUs (¢GpoHTa
3BYKOBOM BOJIHBIL;

2)  TOrJjolleHue 3BYKOBOM dHEPrun arMochepoi;

3)  morJoUIEHHE 3ByKa MOBEPXHOCTHIO TPYHTA;

4)  addekT 3xpaHUpPOBAHUS;

5)  orpaHudyeHue yria BUAMMOCTH;

6)  BIMSHHUE )XKWJION 3aCTPOUKHU;
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7) BIIMSIHUE 3€JICHBIX HACAXKICHUM;

8)  BIUMSHHUE OTPAXKEHUS 3BYKa OT OTpa)kJAIOIIMX KOHCTPYKLMM 3l1aHUA,
PaCIOJI0KEHHBIX BOJIM3U pAaCUETHOU TOUKH.

Pacuer cHmxkeHus myma 3a CUET AMBEPTeHLIUU, a Takke BiIusHUE 3 dekTa
SKPAHHPOBAHUS, B TOM UKCJIE HACBHIISIMM U BBIEMKaMH, ONpEACNsIeTCs B
COOTBETCTBUM C MOJIO)KEHUSIMU METOJMKHU, a BIIMSHUE OCTAJIbHBIX IMapaMeTPOB
onpenensaercs no meroauke I'OCT 31295.2-2005 [34].

B cootBerctBuu ¢ metonukoit 'OCT 31295.2-2005 [34] pacuer 3aTyxaHus
3BYyKa 3a CUET JUBEPTeHIMHU BBIMOIHAETCS OT TOYEYHOTO MCTOYHUKA (TaK Kak [34]
NPEINUCHIBACT aNMpPOKCUMUPOBATH JII0OOOM JIMHEWHBI HCTOYHUK Kak TpYIILy
TOYEYHBIX), U E€JUHCTBEHHBIM YUYHUTHIBAEMBIM B pacueTe MapamMeTpOM SIBISETCS
paccTosiHUE OT UCTOYHHUKA IIyMa JI0 pacyeTHOM TOYKU. MeToauKa, U3JI0KEeHHasl B
['OCT 33325-2015 [37], mpeAnuChIBaE€T paCCUUTHIBATH BEIUUUHY A 5 TIO (hOpMYIIE,
pa3paboTaHHOW JUIsi pacyeTa IIyMa HMMEHHO OT JIMHEHHBIX HCTOYHUKOB H
YUMUTBHIBAIONIAS TAKUE MapaMeTpbl Kak JIJIMHA UCTOYHHUKA (I10€3/1a), pacCTOSIHUE OT
aKyCTUUYECKOTO LIEHTPA UCTOYHHKA IIIyMa JI0 PACYETHON TOYKHU, BICOTA HICTOUHHKA
U PAcUETHOM TOYKH.

[Ipu pacuere MakKCUMaLHOTO YPOBHS 3BYKa YUUTBIBAIOTCS TOJIBKO CHHXKEHUE
IIyMa 3a Cu€T IMBEPreHIINH, 3aTyXaHus B aTMocdepe, IKpaHUPOBAHMS I CHIYKECHUE
B 3€JICHBIX HACAKICHUSX.

Meroauka pacuera pacOpoCTpaHEHUsi IIymMa, [MPEJICTABICHHAs B
CI1276.1325800.2016 [36], omnuchiBaeT METOJbl OMNPEICICHUS IIYMOBBIX
XapaKTEPUCTUK TPAHCHOPTHBIX MOTOKOB, B TOM YHCIIE MOTOKOB aBTOTPAHCIIOPTA,
TpamMBaeB, TPOJUICHOYCOB, METOPOIIOE3/IOB HAa OTKPBITHIX JHHUSX W TOTOKOB
KEJIE3HOJOPOKHOTO TPAHCIOPTA, a TAKXKE pacueT paclpOCTPAHEHUs IIymMa OT
TPAHCIIOPTHBIX HOTOKOB, B TOM YUCJIE B TOPOJICKON MECTHOCTH C XapaKTEPHBIMHU JJIsI
HE€ 0COOEHHOCTSIMU.

CIT1276.1325800.2016 [36] npenocTaBiseT pacIMPEHHYIO 10 CPABHEHHIO C
I'OCT 33325-2015 [37] wMeromMkKy pacyeTra UIIYMOBOM XapaKTEPUCTHKU



28

KEJIE3HOJOPOKHOTO TPAHCIOPTAa, B TOM YHUCIE NPEJOCTaBISET BO3MOXKHOCTb
pacuéra IIyMOBOI XapaKTEPUCTUKH BHICOKOCKOPOCTHBIX IIO€3/10B, IBHKYILUXCS HA
ckopoctu cBeime 250 km/u u go 400 xkm/u. IlpencraBieHHas MeToauka AaeT
BO3MO>KHOCTb pacyeTa 3KBUBAJIEHTHOIO M MAKCUMAJIBHOTO YPOBHEW 3BYKa, a TAKKe
HKBUBAJICHTHBIX YPOBHEW 3BYKOBOTO [IaBJICHUS TOTOKA BBICOKOCKOPOCTHBIX
noe3qoB.  Meroauka — pacyeta  IIYMOBOM ~ XapaKTEpUCTUKH  MOTOKa
BBICOKOCKOPOCTHBIX IO€37I0B MPEJCTaBISIET COOOM pacyeT MO SMIMPUYECKON
dopMyne, a UTOroBas BeJIMYMHA MapaMeTpa 3aBUCUT OT CKOPOCTH JIBHYKEHUS
10€3/1a, JUTMHBI [10€3/1a U BPEMEHU MTPOXOKIAECHUS [T0€3/1a MUMO TOUYKU HAOIIOIEHUS.

[lymoBas xapakTepuCTHKa MOTOKOB aBTOMOOMIIBHOTO TPAHCIIOPTa COTJIACHO
JNEUCTBYIOIIUM  HOPMATUBHO-METOJWYECKUM  JIOKYMEHTaM  XapaKTepU3yeTcs
TaKUMU [apaMEeTpaMU KaK SKBUBAJIECHTHBIM M MAaKCUMAJIbHBII YpOBHM 3ByKa Ha
paccTostHUM 7,5 M OT OCH OnrpKaiiel K TOYKe HaOMI0ICHUN TI0JIOCHI IBMKCHUS U
Ha BbICOTE 1,5 M OT YpOBHSI TOPO’KHOT'O MOJOTHA. DKBUBAJIECHTHbIE YPOBHU 3BYKa
OIpeAeIIAeTCs CIEAYIOINUM 00pa3oM:

1) Ha »Ttane pa3paboOTKM TEHIUIAHOB HACEICHHBIX ITYHKTOB W HWHBIX
00BEKTax, IJl€ B KauyeCTBE HCXOAHBIX JAHHBIX HMEIOTCSA JIMIIb CBEIEHUS O
KaTerOpuu JIOPOTM WM YJIMIBl — IIyMOBas XapakTepUCTUKA BHIOMpAETCs IO
TaOJIMYHBIM 3HAYEHHUSIM UCXO/IA U3 KATETOPUU JIOPOTH U YHCIIA TOJIOC JBUKCHNUS,

2)  Haosrtane pa3paboTKy MeHIIAHOB HACEJIEHHBIX TYHKTOB, IPU HAJTMYUU
ONPEIEIEHHBIX PAa3MEPOB JBUKEHHUS, COCTaBa TPAHCIOPTHBIX MOTOKOB, HO MpHU
OTCYTCTBHM CBEJICHUMN O XapaKTEPUCTUKAX MPOE3KEN 4aCTH, TAKUX KAK YKIIOH, TUII
HOKpPBITUSL U IIp. — LIYMOBasi XapaKTEpPUCTHKAa PacCUUTHIBAETCsS IO (Gopmyse u
3aBHCUT OT MPOTHO3UPYEMBbIM HMHTEHCUBHOCTH JABW)KCHUA, €1./4, CKOpPOCTU
JBUKEHMSI, KM/4 U JI0JIM TPY30BbIX aBTOMOOUJIEHN 1 OOIIECTBEHHBIX TPAHCIIOPTHBIX
CpEICTB B MOTOKE, %;

3) Ha orane paeTanpHOM IUIAHMPOBKM pailoHa, NpPU HAJIMYUU BCEX
HEOOXOJUMBIX MCXOJHBIX JaHHBIX — pacyeT OSKBUBAJIEHTHOTO YPOBHS 3BYyKa

OCYIICCTBJACTCA IYTCM CYMMHPOBAHUSA  3TAJIOHHOI'O  3HAYCHMA HIYMOBOﬁ
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XapaKTEPUCTUKH, 3aBUCSIIETO OT MHTEHCUBHOCTH JBUKEHUS, C KOPPEKTUPYIOIIUMU
NOMpPaBKaMHU, YYUTHIBAIOUUMHU OTKJIOHEHUE (DAKTUYECKOTO MOTOKA aBTOTPAHCIIOPTA
OT ATAJIOHHOTO MO TAaKUM MapaMeTpaM Kak: JI0Jsl FPY30BOTO TPAHCIIOPTA, CKOPOCTh
JBIKEHUS TIOTOKA, BIMSHHUE IMPOJOJBHOTO YKIOHA JOPOTH, THUI TOKPBITUA
JIOPO’KHOTO TIOJIOTHA, IIUPUHA PA3ICTUTEIHHON MOJIOCH U BIUSIHUE CBETO(OPHOTO
[MKJIa Ha Y4acTKax MepeceyeHus J0por.

MakcumanbHbli  YpOBEHb 3BYKa IIOTOKA aBTOMOOMJIBHOTO TpaHCIOPTa
pacCUUTHIBACTCS MCXOJAS W3 COYETAaHUS CKOPOCTH JBHKEHHS IMOTOKA M JOJIH
I'pPy30BOT0 TPAHCIIOPTA B TIOTOKE.

[Ipy  HEOOXOAUMOCTH, METOAMKA MPEAYyCMATPUBACT  BO3MOXHOCTH
ONpPEIEIICHUS] IKBUBAJIEHTHOI'O YPOBHS 3BYKOBOI'O JIABJICHUSI B OKTABHBIX MOJIOCAX
CO CpEIHETreOMETPUYECKUMH YacToTaMu B auarna3zone ot 63 mo 8000 I'u. /{anHbie
YPOBHU  ONPEACNAIOTCA  MyTEM  CIOXKEHUS  BEJIMYUHBl  PACCUYUTAHHOIO
HKBUBAJIEHTHOTO YPOBHS 3BYKa C OTHOCHTEJIBHOM YacCTOTHOM XapaKTepUCTUKOU
IIyMa TPaHCIIOPTHOTO MOTOKA.

Pacuet ypoBHeii 3ByKa U YpPOBHEU 3BYKOBOTO JJABJICHHS B PACUETHBIX TOUKAX
onpenensaercs, anaioruyHo 'OCT 33325-2015 [37], HO pacueT pacnpoCTpaHEHUs
IIymMa BBIMOJHIETCS HE TOJBKO OT JMHUM JKEJIe3HOW JOpOrd, HO U OT
aBTOTPAHCIIOPTHBIX MOTOKOB. ENMHCTBEHHBIM 3HAYMMBIM oTinuueM [36] ot [37]
SBJISIETCS YUET BIUSHUSA TypOYJIEHTHOCTH aTMOC(hephl U BETpa Ha paclipoCTpaHEHUE
[IyMa, YYET 3TOM MOIMPABKH OCYILECTBIAETCS TOJIBKO ISl pacCTosHMUM cBbie 200
METPOB OT aBTOMOOMILHOM AoporH U cBbIie 1000 METPORB OT KeJIe3HOM TOPOTH.

Pacuer cHmkeHUS IIyMa OT TPAHCIOPTHBIX NMOTOKOB 3a CUET JUBEPIrEeHIIUH,
YUYUTHIBAET TaKU€ MapaMeTphbl Kak JJIMHA UCTOYHMKA, B KAa4€CTBE KOTOPOW MpH
pacyeTe pacnpoCTpaHEHHs IIymMa OT KEJIe3HOM JOPOTH BBICTYIMAET CPEIHAs JJIMHA
MOE3/I0B Ha Yy4yacTKe, a IMpHU pacuere IIyMa OT aBTOTPAHCHOpTa JIJIMHA
paccMaTpMBaeMOro y4acTKa aBTOJOPOTH, M PACCTOSHHE OT HWCTOYHHMKA 0
pacyeTHOW TOYKH, TO €CTh BCE HCTOYHHMKM IIyMa, B OTJIWYUE OT METOJIUKH

['OCT 31295.2 [34], paccmMaTpuBarOTCs B KAYECTBE JIMHEHHBIX.
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[ITyMOBBIE XapaKTEPUCTUKH TAKMX HUCTOYHMKOB IIyMa KaK OKHA, JBEPU U
cTreHsl omnpeaesstorcss B coorBercTtBuM ¢ CIT 254.1325800.2016 [79]. JlaHHblii
METO/] 3aKJII0YaeTcs B MPUMEHEHUH (OPMYIIbI ISl pacuera IrymMa MPOHUKAIOIIEro
U3 BHEIIHEW cpenpl B IOMEIICHUE, KOTOPas YYHUTHIBAET YPOBHU 3BYKOBOIO
JABJIEHUS B 2 METPAaX OT OrpakJarolled KOHCTPYKIMH, IJIOIIAAb OrpakIarolen
KOHCTPYKIIMHM, 3BYKOM3OJLALMIO OrPaXJAKIIEed KOHCTPYKIMM W  CBOMCTBA
MTOMEILICHHUS.

OTaenbHO paccCMOTPUM CTaHAApTHBIE METOJBI OLIEHKM IinymMa B EBpome
CNOSSOS-EU [80] npuMensiemblie 1isi peann3anuu JupexktuBbl EBponenickoro
coro3a 2002/49/EC [81]. JJanuslif JoOKyMeHT pa3paboTaH B paMKaxX rapMOHU3AINN
IPUMEHSEMBIX HAlMOHAJIbHBIX HMHBIX CTAHAAPTOB MO PACUYETHBIM METOJaM Ha
TEPPUTOPHUM COI03a U ABJISIETCS] 0053aTEeNbHBIM K MPUMEHEHHIO BO BCEX CTpaHax
EBpomeiickoro coro3a npuHsaBmmx J(upektuBy. JJokyMeHT nperycMaTpuBaeT HaOop
METOAMK  pacyeTa  paclpoCTpaHEHHs IIymMa OT  aBTOMOOWUJIBHOTO U
KEJIe3HOA0POKHOT0 TPAHCTIOPTA, TPOMBIIIIIEHHBIX 00BEKTOB, @ TAK)KE BO3IYIIIHOTO
TpaHCHopTa (IIPY BBITOJIHEHUH HA3€MHBIX ONEpaliil, UCKIIt0Yas B3JIET U MOCAJKY)
JUISL 1IeJIeld OmpelieNieHUs B3BELIEHHBIX (KOPPEKTUPOBAHHBIX) MO A ypoBHEU
3BYKOBOT'O JIaBJICHUSI JUJISl CTPATETMYECKUX KapT IIyMa arjioMepanui.

[Ipeacrasnennsii Meton CNOSSOS-EU [80] ocHOBan Ha pa3OueHHH
U3JIy4yaTesel IIyMa Ha TOUEYHbIE UCTOYHUKH LIyMa, pACHOJIOKEHHBIE OTIEIBHO, 0
JUHUM HUMUTHUPYIOIIEH pPacHoJIOKEHHE JIMHEWHOIO0 MCTOYHMKA IIymMa WId
pacnpeesieHHbIe 1o riomaau. K ocoGeHHOCTIM 1 OTIAMYUTENbHBIM YePTaM METO1a
MOXHO OTHECTH YYE€T METEOPOJIOTMYECKHX MapaMeTpOB HAa MECTHOCTH U HX
BJIUSHAE Ha pPAacOpoCTpaHEHWE UIyMa, METOJ paccMaTpuUBaeTcsl 2 BapUaHTa
pacnpocTpaHeHUss IIyMa Ha MECTHOCTU: JUId OJIAarONpUSTHBIX  YCIOBHM
pacnpocTpaHEHUs IIyMa OT UICTOYHUKA K IPUEMHUKY U JIJI1 OJHOPOJIHBIX YCIOBHIA,
TO ecTb 0€3 3HAaYUMOTO BIMSHUS aTMoc(epHbix ycinoBuid. [locie BbimosHeHus 2

BApUAHTOB pacdycTa 4€pe3 ydcT ,Z[OJ'IGI\/i MPpOAOIKUTCIIbHOCTH 6JIaFOHpI/ISITHBIX 141
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OTHOPOJIHBIX YCIIOBHM Ha PacCMaTpPUBAEMOM Y4aCTKE MECTHOCTH M OIPEAEIISETCS
UTOTOBOE 3HAYEHUE BEJINYMHBI YPOBHEH IIIyMa Ha TEPPUTOPUHU.

3asiBJieHHasi TOYHOCTh MeTona, mnpeacraBieHHoro B CNOSSOS-EU [80]
paBHass +2 nBA BuguTCAd IOCTHXKUMOW, OJHAKO TpeOyeT ydyera OrpoMHOIO
KOJMYECTBA JaHHBIX, B TOM YHWCIM aHaJIM3a HAKOIUICHHBIX 3a [JIMTEJIbHBIC
IIPOMEKYTOK BPEMEHHU JIaHHBIX, MOJyYEHHE KOTOPBIX BO3MOXHO HCKIHOYUTEIHHO
Opyu  CO3AaHMM  MaciuTabHOW  (YpPOBHS ~ PErMOHOB,  TOCYJIapCTB U
MEKTOCYJapCTBEHHBII) CUCTEMbI cOOpa, aHajIn3a U XpaHEHHs OOJBIINX MAacCUBOB
uHpopmarmu.

Hcexons u3 npencTaBieHHOro aHaliv3a CyIEeCTBYOIMX METOAUK pacueTa u B
TOM YHCJIE IPUTOAHOCTH UX MPUMEHEHMS JJIs pacdera mymMa OT MPOMBIIUIEHHBIX
IPEANPUATAA MOXKHO CHAEJAaTh BBIBOJ YTO IIPUMEHSAEMBIE B OTEYECTBEHHOM WU
3apyOeXHOW MpaKTUKE METOJWKHA pacueTa paclpoCTpaHeHHs IIymMa o01anaroT
PSAIOM CYLIECTBEHHBIX HEJJOCTATKOB:

1)  mpeHeOpexeHUE IMIOCKMMM MCTOYHHMKAMH IIyMa, 4TO HE IMO3BOJIAET
KOPPEKTHO y4Y€CTh JUBEPreHIMIO B 00JACTH MJIOCKOW U KBA3UILJIOCKOW 3BYKOBOM
BOJIHBI;

2)  BbICOKME TpeOOBaHUS K JETAJIM3allMd PAcueTHOM MOJENTU BBUIY
HEOOXOMMOCTH pacyeTa OT MHOXKECTBA TOUEUHBIX HICTOYHUKOB LITyMa;

3)  HeoO0XoauMOCTb IPUMEHEHUS JUISL pacy€ToB CJIOXKHOTO
CHEUMAIU3UPOBAHHOIO IPOrPAMMHOI0 00ECICUEHUS;

4)  OTCYTCTBME BO3MOXHOCTU IIPOBEJIEHUS OIEPATUBHBIX PACUYETOB U
pacyeToB /J1sl TUIOBBIX 0OBEKTOB O€3 MOIHOIO EPECTPOCHUS MOJIEIH.

OnucaHHble HEAOCTATKM  CYHIECTBYIOIIMX  METOJOB  IMOATBEPKIAIOT
HOTPEOHOCTh Pa3pabOTKU HOBBIX O0JIAJAIOIIMX JIYYIIUMHU XapaKTEpPUCTUKAMU

METOZ0B pacyeTa pacHpOCTPAHEHUS IIyMa OT IPOMBIIUIEHHBIX NPEAIIPUATHN.



32

1.5 Onucanue 00LeKTA HCCJIEI0BAHUSA

B kadyectBe O0O0BEKTAa HCCIENOBAaHUS BBICTYNAIOT I[POMBIIICHHBIE
NPEANPUATHS C MHOKECTBEHHBIMU UICTOYHUKAMM LIyMa.

PaccMOTpUM HCTOYHMKH IPOMBIIUIEHHOTO IIyMa Ha IIPUMEPE MPEANPUATHS
00O «BbEJIATPOTEPMUHHAJI» naxopsmeecs B Pecnybnuke benapyce
['ponrenHckoit 06i. r. Cmopronb. [IpeanpusiTie 3aHUMAaETCS EpepadOTKON CON U
parnca. OCHOBHBIMH HMCTOYHMKAMM IIyMa Ha JaHHOM HPEANPUATUU SIBISIOTCA:
BEHTUWISILIMOHHOE 00O0pyIOBaHUE, TPYOONMPOBOABI U3 3[aHUSI, OKOHHBIE MPOEMBI,
JBIDKEHUE TPY30BOIO M JKEIE3HOJOPOKHOTO TPAHCIIOPTa, KOHBEWEPHI, LIyM
pa3nuyHOro 000pyAOBaHMS (KOMIpPECCOpHAas CTaHLUs, Ta3oBas KOTEJIbHAas).
AHaNOrMYHbIe UCTOYHUKH IIyMa MPUCYUIN OOJBITUHCTBY APYTUX MPOMBIIIICHHBIX
npeanpustui [69-71].

Kak 6b110 OTMEUEHO BBIIIE, TPOMBIIIJICHHBIE MPEATNPUATHS MIPEACTABISAIOT
c000i1 COBOKYITHOCTb OOJIBILIOr0 KOJIMYECTBA NCTOUYHUKOB 11ymMa. HecmoTpst Ha To,
4TO MCIOJIb3yeMOE O0OpYIOBAaHUE 3aBUCUT OT CNEUU(UKU MPEANPUATHS MOKHO
BBIICTIUTH TPYIIBI HCTOYHUKOB IIyMa, XapaKTePHBIX ISl JTFOOBIX MPOMBIIIIEHHBIX
00BEKTOB.

Camoli  MHOTOYHMCJIEHHOW TIpyNHOM  HCTOYHUKOB IIyMa  SIBIIETCS
BEHTWISILIMOHHOE OOopynoBanue. K naHHON Tpymme MOXKHO OTHECTH KPBILIHBIC
BEHTWJISITOPBI, BEHTUISILIMOHHBIE pEUIETKU Ha (pacajgax 37aHui, TpyOONpoOBOJbI B
COCTaBe BEHTWIALMOHHBIX cUCTEM. IllyM Takux MCTOYHMKOB B INEPBYIO OUYEpEIb
HOCUT a’pOJMHAMUYECKUN XapakTep, OH oOpa3yercs 3a CYET BO3HHUKHOBEHHS
BUXpEH M HEOJHOPOJHOCTEH MOTOKAa y €ro TIpaHull (YTO XapakTepHO Jis
BEHTUJISITOPOB), BO3HHWKHOBEHHUS OTPBIBHBIX TEYEHHUI, KOTOpbIE MPUBOAAT K
IyJbCAallUM JaBJICHUS B BO3AyxoBoaax. [lo cHekTpasbHOMYy COCTaBy IIyM
BEHTUWISILIMOHHOTO OOOPYJIOBaHMS SIBISIETCS B OCHOBHOM HHU3KOYAacTOTHBIM. Erie
OJIHOM XapaKTEpHOM 4epTOU TaHHOM IPyIIIbI HCTOYHUKOB SIBJISIETCS PACIIOIOKEHNE

Ha BO3BBIIICHHM OTHOCHUTCJIBHO YPOBHS 3C€MIIHM, OJOTO 0o PacCIIoOJIOKEHUE
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HEIMOCPEJICTBEHHO Ha KPOBJE, TUOO HA CTEHAX 37aHMil, OOBIYHO HE HHMKE BBICOTHI
nepBoro staxa (3 merpa) [2, 84].

Ko BTOpO# rpynne HCTOYHUKOB IIyMa MOXHO OTHECTH JbIMOX0Abl. Kak u B
Clydya€ C BEHTWIALHMOHHBIM OO0OpPYIOBaHHMEM, XapakTep IIyMa JdbIMOXOJIOB
a3pOAMHAMUYECKUN, OH CO3JaeTcsid CTpyed B  pe3yjbTare KpYyINHO- U
MEJIKOMAacIITaOHOTO TypOyJIEHTHOIO TepeMEIIMBaHMs YaCTHIl Ta3a CO CKOPOCTHIO,
OJIM3KOM K CKOPOCTH UCTEUEHU S, C YACTUIIAMU OKPY>KarolIero raza. Takum oOpazom,
MCTOYHUKOM IITyMa MOXHO CYUTaTh CpPe3 TPYObI, KOTOPBIA MOXKET JOCTHTaTh
JIOCTAaTOYHO OOJBIION BBICOTHI OT ypoBHs 3emuin (cBbiie 20 metpoB). Ilo cBoei
dbopme Takoil MCTOYHUK SIBIISIETCS TOUYCHHBIM, M3JIy4aeT 3BYK OH, KaK MPaBUIIO, B
MPOCTPAHCTBO (MPOCTPAHCTBEHHBIM yron usnydeHus 4m). Ilo cnekTpaibHOMY
COCTaBY IITyM TPYyO SIBJIIETCS B OCHOBHOM HM3KOYAaCTOTHBIM. [2, 85, 86]

Jlanee creayeT BBIIEIUTh B OTACIBHYIO TPYIIy HCTOYHHUKOB IIIyMa
CTPOUTENBHYIO, IIOIPY30YHYI0, M TMPOYYK) KOJIECHYIHO TEXHHUKY, KOTOpas
NEPEBUTAETCS N0 TEPPUTOPUU NpeanpuATuss. OTAeNbHbIE E€IWHULBI TEXHUKH
MOTYT TIEPEABUTATHCS XaOTUYHO IO BCEH TEPPUTOPHUH MPEANPUSATHS, MOTYT OBITH
CrpyNIupoOBaHbl HA HEOOIBIION IJIOIIAKE HIIN K€ UMETh ITOCTOSIHHBIE MapIIPYThI
ciegoBanus. OCHOBHBIM UCTOYHUKOM IIIyMa B IAHHOW IpyTIE SBJISIETCS IBUTATEIb
MallliHbl, TAKXE€ TMPUCYTCTBYET, HO B MEHBIIECH CTENEHH, IIyM BBIYCKa,
TPAHCMHUCCUHU, BEHTWIATOpPA CUCTEMbI OXJAXKICHUS WU IIyM IIUH [2]. J(aHHBIE
WCTOYHHUKH TITyMa MOTYT OBITh TIPEJCTABJICHBI KaK TOYCUYHBIC, B CIydae €CJIM OHU
JIBW)KYTCSI XAOTHUYHO WJIM JOATO CTOSAT HAa OJHOM MECTE, B TAaKOM CITydae
HEOOXOJAUMO ONPENEINTh HMX TMOJIOKEHHE Ha IUJIOMIAJKe, MpU KOTOPOM Oyner
IPOBOJUTCA pacyeT. [[ns pacuera HaUMXyaIIEro BapuaHTa TaKMe UCTOYHUKH IIyMa
CJIelyeT pacroaratb Kak MOKHO OJIMKE K TpaHUlE NPEINPUSTUS U HOPMUPYEMbIM
oOBekTaM. BTopoii BapuaHT ydeTa JaHHBIX UCTOYHUKOB IIymMa — Y4YEeT JTUHEHHOTrO
MCTOYHUKA. DTO BO3MOKHO €CIIM MapuIpyT CJIEIOBaHUS TEXHUKHU MOCTOSHHBIA U
MOXHO OIPEACIUTh KOJWYECTBO NEPEMELICHUN KaKJIOM EIMHHMIBI TEXHUKH 32

OLIeHMBaeMbIN nepuoj. K maHHOM rpyIne HE OTHOCUTCS TAKWE MCTOYHMKH LIyMa
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KaK, HalpuUMep, IEpPEeCchIIKa MAaTEpHUANIOB, WX IMOrPy3Ka M pas3rpy3Ka, JaHHbIC
MIPOLIECCHI CIEAYET YUYUTHIBATh OTMEIBHO, KaK JIOMOJIHUTEIbHbBIE UCTOYHUKH IIIyMa,
C OIPEIEICHHON NTPOJAOJLKUTEIBHOCTBIO BO3ICHCTBHSL.

Menee 3HauMMBIM BKJIAJ B OOMMHA IIyM TPEANPUATUS  BHOCAT
MIPOU3BOJACTBEHHBIE NOMEIICHUS. VICTOUHMKaMH 11yMa B TAHHOM PYyNIE SABJISIOTCA
OKOHHBIE U IBEPHBIE IPOEMBI, PEIKE CTEHBI, 3JaHUSI Y€PE3 KOTOPHIE MPOHUKAET LIYM
000pyI0BaHusl, PACIOJIOKEHHOTO BHYTpH. JlaHHasi rpymma MCTOYHHUKOB MOXET
OBITh JTOCTATOYHO Pa3HOOOpPA3HON TaK KaK B 3aBUCUMOCTH OT OOOpPYIOBaHWS,
pacrojo)KEHHOTO BHYTPU TMOMENIEHUS IIYM MOYKET HMMETh PpPa3JIUuYHbIC
XapaKTEPUCTUKH, KAaK 3BYKOBOM MOIIHOCTH, TaK M CHEKTPAIBHOIO COCTaBa, U
BPEMEHHU BO3JECUCTBUA. BaxHyr pOJb 30€Ch TaKXKe€ UIrPAET 3BYKOU3OJISILUA
OTPAXIAIIMNX KOHCTPYKUMH. HauMeHbLIy:0 3BYKOM3OJSLMIO, KakK MPaBUIIoO,
UMEIOT OKHa, WHOTJAa OHMU OBIBAIOT OTKPBITHI B IIEJIAX MPOBETPUBAHUS, B TAKOM
Cily4ae IIyM U3 MPOU3BOJCTBEHHOIO MOMEIEHUs OECIIPENsITCTBEHHO MONagaeT Ha
TEPPUTOPUIO U MOXKET TPUHUMATH IOCTATOYHO BBICOKKE 3HaueHus1. Bropoit cnaObiii
AJIEMEHT KOHCTPYKLHH — ABEPH, 3BYKOU30JISIUS KOTOPBIX, KaK ITPABUIIO BBILIE YEM
y OKOH, HO HUXE, 4eM y CTeH. J[BepH Takxke, KaK U OKHa, MOTYT OBbITh OTKPBITHI,
MO3TOMY BKHO MPOBOAUTH 00CIICIOBAHUE TEPPUTOPUU MPEANPHUITHS HA TIPEIMET
0OHapyXeHHS TTOI00HBIX yCIIOBUM padboThl. [Ilymom, mpoHUKAOIIMM Yepe3 CTCHBI,
00BIYHO MOKHO MpEeHEeOpeyb B pacuerax, Tak Kak OH Majl B CPAaBHEHHH C LIYMOM,
MMPOHUKAOIIMM YE€PE3 OKHAa U JABEPH, a TAKKE IIyMOM HAPYKHBIX HCTOYHUKOB.
HMcToyHMKM 1IymMa [NaHHOW Tpynmbl MOYKHO pacCcMaTpuBaTh KAk IUJIOLIA/IHbBIC
MCTOYHUKH, JUO0 KaK TOYEYHBIC B 3aBUCUMOCTH OT MX JIMHEHHBIX pa3MepoB U
PacCTOSIHUS 10 PACUETHOM TOUYKH.

B ormenpHyr0 Tpynmy TakKe MOYKHO BBLACIWTh AaBTOTPAHCIOPT U
JKEJIE3HOAO0POkHBIN TpaHcnopT. IllymoBas xapakrepucThka JaHHBIX UCTOYHUKOB
nymMa B IMEPBYIO OYEPENb 3aBUCUT OT MHTEHCUBHOCTU JIBU)KEHUS TPaHCIOpPTa U
KOJIMYEeCTBAa TPY30BOrO TpaHCHoOpTa B cocTaBe MoToka. OHa MOXET ObITh

onpeaesneHa ImyTeM npoBeieHus pacueToB B cootBeTcTBuM ¢ CII276.1325800.2016
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[36], OJAM 218.2.013-2011 ([82] m TOCT 33325-2015 [37]. Taxxe i
ONPENCIICHUSI IIYMOBBIX XapakKTEPUCTUK TPAHCHOPTHBIX TMOTOKOB  4acTo
IPUMEHSIOTCS] U3MEPUTENbHBIE METObI, HAaNOO0JIee MPUMEHSIEMBI METOA ISl STHUX
3agau ['OCT 20444-2014 [83]. IloTtoxku TpaHCcHoOpTa SBJSIOTCA JIMHEWHBIMHU
VCTOYHHUKAMHU IIyMa.

Crnenyromas rpynmna MCTOYHUKOB [ITyMa UMEETCS] HE Ha BCEX MPEAIPHUITHSIX,
U TEM HE MEHEE BCTPEUAETCS TIOBOJBHO YaCTO, K HEW OTHOCATCS KOHBerepsl. Lllym
KOHBeHepa SBISETCS MEXaHMYeCKUM M oOpa3yercs IyTeM COYyIapeHHsl ero
JBI)KYIIMXCS 4acTeil, B TOM YMCJIE MPUBOAA, & TAKKE dJIEKTpoABUraresieM. Eciu
IIyM CO3JA€TCS POJIMKAMH HA BCEM IPOTSHKEHUM KOHBEHEPHOM JIEHTBI, TO TaKOU
VUCTOYHHUK IIyMs SIBISETCA JIMHEHHBIM, €CJIM IOyM CO34Aa€TCs PEILYKTOPOM,
nepeaayei, NpuBOJHBIM OapabaHOM, TO UCTOYHHUK IIyMa OyAeT ToueuHbIM. BricoTa
KOHBEHEPOB MOXKET OBITh Pa3IMYHON, OHU MOTYT MPOXOJIUTH Ha YPOBHE 3€MJIH, a
MOTYT OBITh pACIOJIOXKEHbl Ha BBICOTE, B PEIKUX CIy4asX BCTpEYalOTCA
KOHBEMepHbIE CUCTEMBI, TPOJIETAIOIIKE O] 3eMJIEH, HO 0OBIYHO IIIYM, CO3/1aBaeMbIi
UMU MIPEHEOPEKUTEIBHO Mall U TaKW€ MCTOUYHUKH I1I€JIeCO00pa3HO MCKIII0YaTh U3
pacueta. Takke KOHBEHEpbl MOTYT OBbITh 3aKpbIThIE, B TAaKOM Ciy4ae IIyM,
BO3HUKAIOIMI NPH JABMKEHUH TPAHCIIOPTHOMU JICHTBI 3HAYMTEIBbHO CHMKaeTcs. [1o
CHEKTPAIbHOMY COCTaBY IIIyM KOHBEWEPOB Yallle BCETO ObIBACT CPEAHEYACTOTHBIM.
[87]

BbI1  BBINOJHEH pacyeT pacOpOCTPAHEHMs IIyMa pPaccMaTpUBAEMOIO
npeanpuatus B mporpamme «APM  Akyctuka Bepcus» 3.3.3 cOopka 18 B
COOTBETCTBUM €  JICUCTBYIOIIMMHM HA  JIaHHBII MOMEHT  METOJNKAMH,
pealin30BaHHBIMH B COCTaBe MPOrPaMMHOTO obecreueHus. B pacuete Ob1I0 yuTeH
151 ucTounuk mryma, Cpeaid KOTOPbIX:

1)  BBIIYCKM W MPOYUE DJIEMEHTHl BEHTUJISIIMOHHBIX CUCTEM 3/aHUs
MOATOTOBUTENIBHOTO KOPIyca U 31aHusl SKcTpakiuu— 40 mr.;

2)  DBJIEKTPOJBUTATENU U PEAYKTOPHI TpaHCmopTepoB — 10 miT.;
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3)  Texmporiecchl (Iepe ChIllKa 3epHa, paboTa MOrpy30UYHONM TEXHUKH) —
2 IT.;

4)  HopuiiHbIe OalIHU U CKPeOKOBbIE KOHBEHEephl — 48 IIT.;

5)  KpblUIHbIE BEHTHJIATOPHI HA CUJIOCHBIX OalHsAX — 24 T.;

6)  JMHUU ABWKCHUS TPY30BOM TEXHHUKH MO TEPPUTOPHUH MPEATPHUSITHS —
6 1mIT.;

7)  KeNne3HOJOpOKHAas JIMHUS Ha TEPPUTOPUU NpEeAnpusiTys — 1 mr.;

8)  OKHa KoTeJbHOM cTaHiuu — 10 mT.

Meronvka BBINOJTHEHUS M3MEPEHUN Il ONpEAENIeHUsT  IIYMOBBIX
XapaKTepUCTHK OOOpYAOBaHUS W HW3MEPEHUN Ha TEPPUTOPUU HOPMUPYEMBIX
O00BEKTOB, a TaK)XE€ H3MEPEHHbIE ITYMOBBIE XapaKTEPUCTHK OOOpYIOBaHHUS Ha
TEPPUTOPUM OOBEKTAa HCCICAOBAHUSI MPEJACTABICHb B TJaBe 2 HACTOSIIETO
UCCJIEIOBAHMUS.

[IlymMOBBIE XapaKTEPUCTUKU OT JBHXKEHUS MO TEPPUTOPUM MPEANPHUATUS
IPY30BOM TEXHMKH M JKEJIE3HOJOPOKHOTO TPAHCIOPTa HE HU3MEPSUIUCH, a
pacCcUUTHIBAIMCH 1O MeTouKaM [36,37] ucxoid u3 3asiBICHHOW MHTEHCUBHOCTHU U
CKOPOCTHU JBUXKEHHUS TPAHCIIOPTHBIX CPEACTB MO TEPPUTOPUH MPEIIPUSATHUS.

BBuay uMIeHTMYHOCTH KOHCTPYKIIMU U BBIMOJHSAEMOTO TEXHOJIOTHYECKOIO
nmporecca, JJis HOPUHHBIX OalleH, CKpPeOKOBBIX KOHBEHEPOB M  KPBIIIHBIX
BEHTUJIITOPOB CHJIOCHBIX OAllleH IIYMOBBIE XapAKTEPUCTUKH U3MEPSUIUCH TOJIBKO
JUIS OTJENBbHBIX €IMHULL 000PYI0BaHUS, YCPEAHIIUCH U 3aTEM UHTEPIIOIUPOBAIUCH
Ha BCE OCTAJIbHbBIE U3JIEIIHSI.

Ha pucynke 1.4.1 mnokazaHa Mojenb MpEANPUSTHS, BBINOJHEHHAS B
nporpamme APM «AkycTtuka» Bepcus 3.

B pesynbrare pacuera ObUIM MOMy4YEHbl 3HAYEHUSI YPOBHEH 3BYKOBOTO
JABJIEHUSI B PACUETHBIX TOYKAX HAa TEPPUTOPUM Npeanpusatvs U Ha rpanune C33.
JlaHHble 3HAYEHUSI MOXHO CpPaBHUTh C pe3yibTaTaMU HSKCIEPUMEHTAIbHBIX

3aMCpOB, IPOBCACHHLIX B 4dHAJIOTHMYHBIX TOYKaX. P€3y.HI>TaTBI H3M€p€HHI>i 141
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pacyeToB ypOBHEW 3BYKOBOI'O JIaBJICHHUS B pacyeTHBIX TOoukax Ha rpanuie C33

npejcTaBiieHbl B Tabauie 1.4.1.

x: 2012.00
y: 5706.84 o

Pucynox 1.4.1 — Monens 00beKTa B IPOrpaMMHOM KOMILIEKCE

Tabnuna 1.4.1. CpaBHEeHuUE pe3ynbTaToOB pacyeTa U U3MEPEHUN YPOBHEH 3BYKOBOTO

JIABJICHUS B PACUETHBIX TOUKax Ha rpanuie C33

VY pOBHU 3BYKOBOT'O JIaBJICHUS, 15, B OKTaBHBIX TOJIOCAX CO
KonrposbHas R CpeIHEreOMETPUYECKHMHU YacToTaMu, It
rotKa 31,5 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

N3mepenue 57 59 55 46 46 47 40 31 20

KT-1 Pacuer 63 64 56 52 50 44 36 26 27
CxomumocTh -6 -5 -2 -6 -4 3 4 5 -7

Usmepenue 58 58 54 45 43 43 37 26 0

KT-2 Pacuer 66 64 59 47 47 44 36 26 25
Paznuna -8 -6 -6 -3 -4 -1 1 0 -25

W3mepenue 54 54 48 41 40 39 32 22 0

KT-3 Pacuer 65 62 53 47 46 41 34 29 27
Paznuna -11 -8 -5 -6 -6 2 -2 -7 -27

N3mepenue 51 51 44 38 37 35 26 9 0

KT-4 Pacuer 61 50 45 41 41 37 29 24 26
Pasuuia -10 1 -1 -3 -4 2 -3 -15 -26

KT.5 W3mepenne 48 49 42 35 35 35 23 0 0
Pacuer 61 59 50 42 40 36 28 24 26
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YpoBHU 3BYKOBOIO JaBJi€HUs, 1b, B OKTaBHBIX MOJOCAX CO
Kontposnbhas R CpeJHereoMeTpUIeCKUMHM YacTotamu, [t
rotka 31,5 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

Paznuna -13 -10 -8 -7 -5 -1 -5 -24 -26

W3mepenne 47 48 41 35 33 33 21 0 0

KT-6 Pacuer 55 56 46 40 37 33 25 24 27
Paszuuma -8 -8 -5 -5 -4 0 -4 -24 =27

W3mepenne 51 51 49 46 48 43 33 21 0

KT-7 Pacuer 62 62 51 47 47 42 35 25 26
Pa3uuma -11 -11 -2 -1 1 1 -2 -4 -26

W3mepenue 48 48 42 36 36 36 24 0 0

KT-8 Pacuer 67 59 48 36 41 38 25 24 27
Paznuna -19 -11 -6 0 -5 -3 -1 -24 -27

W3mepenue 53 53 49 41 39 42 33 13 0

KT-9 Pacuer 59 57 51 42 41 37 30 27 27
Paznuna -6 -4 -2 -1 -2 5 3 -14 -27

N3mepenue 51 51 45 37 37 37 28 0 0

KT-10 Pacuer 60 59 56 47 44 42 31 25 27
Pazuuma -9 -8 -11 -10 -8 -5 -3 -25 =27

Kaxk cnenyer 3 Tabmuiel HanOosee 3HaAYMMBbIMA SBIISTIOTCS 9acToThl 500 [

u 1000 I'm. Ha pucynkax 1.4.2 u 1.4.3 npeacrtaBieHbl Ipaduku, Ha KOTOPBIX

MOKa3aHO CpaBHEHUE YPOBHEH 3ByKoBOro aaBiienus Ha yactotax 500 ['pu 1000 I,

IMMOJYYCHHBIX 3KCIICPUMCHTAJIbHO U IIPU ITIOMOIIH PaCyYCTOB.
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Pucynok 1.4.2 — CpaBHEeHME paCUETHBIX U U3MEPEHHBIX 3HAYCHUN YPOBHEH

3BYKOBOTO JIABJIEHUS B OKTABHOU I10JIOCE CO CPEIHETEOMETPUYECKON

yactoToit 500 I'g



39

1000

[aa]
s 05 ]
%8% 45 l I T
%%% l °
o =
5 2 & 'Ta0 | ¢ 7 1
523 I ’ . l
S22 4 ) A | T 1
2 e I
288 |
@ g 30
g

g 25

KT-1 KT-2 KT-3 KT-4 KT-5 KT-6 KT-7 KT-8 KT-9 KT-10

@® Pacyer N3mepeHne

Pucynok 1.4.3 — CpaBHEHHE paCUETHBIX U U3MEPEHHBIX 3HAYCHUN YPOBHEH
3BYKOBOTO JaBJICHUS B OKTABHOM TOJIOCE CO CPEHET€OMETPUUECKOM
yactotoi 1000 I'y

Jlanee mocliie aHajM3a CXOJIMMOCTH PE3YJIbTaTOB M3MEPEHHUM MO YpPOBHSIM
3BYKOBOTO JIABJICHUS B OKTABHBIX M0JIOCAX YACTOT, BBIIOJIHUM OLIEHKY CXOJIUMOCTH
M0 YPOBHSIM 3BYKa B JIHEBHOE M HOYHOE BpeMmsi. Pe3ynbTaThl OLIEHKU MPUBEACHBI B
tabmurie 1.4.2.

Tabnuna 1.4.2. CpaBHeHuE pe3yIbTaTOB PACUETOB U U3MEPEHUS 0 YPOBHIO 3BYKa

NoTU HaunmenoBa L»kB., 1BA B AHEBHOE Bpems LskB., 1bA B HOUHOE BpeMs
HUe CYTOK CYTOK
Nsmepenus 50 49
KT-1 Pacuer 50 49
Paznuna 0 0
Nsmepenus 49 52
KT-2 Pacuer 47 47
Paznuna 2 5
N3mepenus 47 48
KT-3 Pacuer 43 42
Paznuna 4 6
N3mepenus 42 38
KT-4
Pacuer 39 38
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NoTU HaunmenoBa L»kB., 1BA B AHEBHOE Bpems LskB., 1bA B HOUHOE BpeMs
HUE CYTOK CYTOK
Pa3nuna 3 0
N3mepenus 42 42
KT-5 Pacuer 37 37
Pa3nuna 5 5
Nsmepenus 39 41
KT-6 Pacuer 36 36
Paznuna 3 5
Nsmepenus 48 42
KT-7 Pacuer 48 47
Paznuna 0 -5
Nsmepenus 42 39
KT-8 Pacuer 38 38
Pa3znuna 4 1
Nsmepenus 43 45
KT-9 Pacuer 44 44
Pa3znuna -1 1
N3mepenus 46 47
KT-10 Pacuer 40 40
Pasnuna 6 7

W3 monmyueHHBIX pe3yNbTaToOB CIEAYET, YTO pa30poc 3HAUCHUN pe3yIbTaToOB
HKCIIEPUMEHTA U pacyeTa COCTaBiseT A0 7 N1BA 1o ypoBHIO 3ByKa M IPEBBIIIAET
3 n1bA, T.e. HEONPEAEIEHHOCTh, ycTaHOBIEHHYIO corsiacHo ['OCT 31295.2 [34], uto
TOBOPUT O HEYJIOBJIECTBOPUTEIBHOW CXOJIUMOCTH. Takoe pacxokJIeHHE B
OTJAJICHHBIX OT MPEINPUATUS TOUKax u3mMepeHuil, Takux kak KT-10, o0bsicHseTcs
HE TOJBKO OTCYTCTBHEM BO3MOXHOCTH JOCTOBEPHO Yy4ecTb Bce (HOHOBBIC
UCTOYHUKM IIyMa M  OTCIEOUTh HW3MEHEHHUs IIYMOBBIX XapaKTEPUCTHK

060py,HOBaHI/I$[, OoubIIast qaCTb KOTOPOTro pa60TaeT B ITOJIHOCTBIO
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ABTOMATU3UPOBAHHOM PCKHUME, HO W HCECOBCPIICHCTBOM caMou pvaeTHOﬁ

METOJMKH U3MEPEHUI.
1.6 IlyTn, MeTOABI U CPEACTBA CHUKEHUSI BHELIHEr0 HIyMa NnpeanpusaThii

Bce MeToibl CHUKEHUS ITyMa MOKHO Pa3JenTh Ha JBe OOJIbIINE IPYIIIbI —
CHIDKEHHME IIyMa B MCTOYHHMKE U HA MyTH pacrnpocTpaHeHus. s yMeHbIeHUus
aKyCTUYECKOTO BO3/ICHCTBUSI MPENPUATHS HA OKPYKAIOIIYIO CPEAY UCIOIb3YIOTCS
00€ rpynibl METOI0B B 3aBUCHMOCTH OT UCTOYHHUKOB IryMa [89].

K MeToiam cHUKEHMS 1IyMa Ha MYTH PaclpOCTPaHEHUs OTHOCSTCS B IEPBYIO
ouepelb UIYMO3AlUTHBIE SKpaHbl. PacyeThl MOKa3bIBAIOT, YTO OHU MOTYT
3h(HEKTUBHO TPUMEHSTHCS I OTHOCUTEIHLHO HU3KHX (HE 0oJjiee MBYX METPOB)
UCTOYHUKOB Imyma. K TakuM HMCTOYHHMKAM IIyMa B MEPBYIO OYEpPEAb OTHOCHUTCS
aBTOMOOWJIBHBIN U KEJIE3HOJAOPOKHBIN TpaHCHopT. i TaKMX UCTOUYHUKOB IIyMa
11EJIeCO00pa3HO YCTAHABIMBATH IIYMO3AIIUTHBIE SKPaHBI B HEMOCPEICTBEHHOU
OJIM30CTH OT aBTOJOPOKHOTO MOJIOTHA U YKEJIE3HOIOPOKHBIX ITyTEH, TAKUM 00pazoM
MO>KHO JOOUTHCS X MaKCUMalibHOUM 3¢ (deKkTUBHOCTH. J[pyroil BapuaHT yCTaHOBKU
IITYMO3AIIUTHBIX JKPAaHOB — M0 TPAHUIC TNPEANPHUITHSI, TaKAM O00pa3oM OH
MO3BOJISIET CHUBHUTH TAaKXKE IIIYM HEKOTOPBIX JAPYTUX HCTOYHHMKOB, HANpHUMeEp,
31aHUM WIH TEXHUKH.

O} heKTUBHOCTH MIYMO3AIMUTHBIX SKPAHOB JIJISl 3aIIUTHI OT TPAHCIIOPTHOTO
myma pgocturaetr 8 —20 nbA [90 — 99] u 3aBHUCUT OT HMX TIE€OMETPUYECKUX
napaMeTpoB (JJIMHBI U BBICOTHI), MaTepralia U3roTOBJICHUS (B TOM YKCJIE HAUYUs
WJIN OTCYTCTBHS 3BYKOMOTJIOIIEHHUS ), X (OPMBI U MecTa yCTaHOBKU. OCHOBHBIMU
TpeOOBAHUAMHU K IIYMO3AIIUTHBIM S3KpaHaM SBISIIOTCSA: OTCYTCTBUE pPa3pbIBOB,
IOBEPXHOCTHAS IUIOTHOCTh HE MeHee 10 Kr/M? M BBICOTA, NMPEBHIMIAIOIIAS JIHHY
3BYKOBOI BOJIHBI OCHOBHOM COCTABJISIIOLIEH B CIIEKTPE IIyMa.

Jlnst paboTarorieid Ha TEPPUTOPUU TPEANPUATHS TEXHUKA MOTYT TaKKe
NPUMEHSITCS TIEPEIBIKHbBIE IIIYMO3ALIUTHBIE SKPaHbl, OHM MOTYT pacrojiaratbcs B

HGHOCpCI{CTBCHHOﬁ Onu3ocTH oT TCXHHUKHU )41 HMCTH MaKCHUMAJIbHYIO
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3p(EeKTUBHOCTb, MpPU NEPEMELIEHUM TEXHUKU Ha pas3jInyHble y4YacTKU
IIYMO3AIUTHBIE SKPaHbl MOXKHO TAKXKe NepemeIarh. JlaHHbli cnoco0 He MOAXOAUT
JUIS CIy4aeB, KOrJa MecTa padOThl TEXHMKH MEHSIOTCS 4acTO WJIM TEXHHKa,
Xa0TUYHO MEpEMENIAeTCs M0 Y4acTKy, Ha KOTOPOM BBINOJIHSOTCS pabOThl, B TAKOM
ClIlydae IIyMO3AIIUTHBIN SKpaH MOXKET ObITh YCTAHOBIJIEH BOKPYT BCE MIIOIIAIKH,
Ha KOTOPOH pabOTaeT TEXHUKA.

[Tymo3amuTHbIE SKpaHbl MOTYT TAaK)K€ UCIOJIb30BaThCS HA KPOBJISX 3/1aHUH,
Ha KOTOPBIX HAaXOJATCA UCTOYHUKH IIIyMa, HallpuMep, BEHTUJISLMOHHBIE BBIXObI
WIH KPBIIIHbIE BEHTUISTOPBI.

JUIsl CHU’KEHHS IIyMa KPBIIIHBIX BEHTUISTOPOB NPUMEHSIOTCA MaJIOIIyMHBIE
Kopnyca win koxxyxu [ 100]. CHrxkeHne nryma npu padoTe KphIIIHOIO BEHTUIISTOpA
JOCTUTAETCS 3a CYeT 3BYKONOIVIONIEHHWS OOJMIIOBKOM, pacIoJIOKEHHON Ha
KOPIYCHBIX JI€TaJsiX BEHTWIsATOpa. B KadecTBe OOJMIIOBKM MOXKET OBIThH
MCIIOJIb30BaHa MUHEpPAbHAsl BaTa ¢ YJEIbHOM IUIOTHOCTBIO He Gonee 40 kr/M® u
TonmuMHON He MeHee 50 MM. DQQPEeKTUBHOCTH MAaJOLIYMHON KOHCTPYKLMHU
BeHTWIsITOpa Aocturaer 15 nbA. Ecim mManomyMHOE MCIIOIHEHNE BEHTWISITOPOB
HEBO3MOXKHO, JJI CHMJKEHHUS IIymMa MOTYT ObITh pa3paboOTaHbl IIyMO3AlllUTHBIE
KOXYXH, TOJIHOCTBIO 3aKPBIBAIOLIME BHELIHIOK YaCTh BEHTHIIATOPA.

[IyMO3anUTHBIA KOXKYX MPEACTABISET COO0M KOMOMHAITMIO U3 CJICTYIOITUX
AJIEMEHTOB: OIPaXJAI0IIME MOBEPXHOCTH (CTEHKH) U3 LIYMO3ALIUTHBIX IAHENEH,
IPEICTABIISIIOLINE co0oif 3BYKOM3O0JISILIMOHHYO KOHCTPYKIIUIO C
3BYKOIIOTJIOIIAIOLIMM MaTepuajgoM BHYTpPU U MepPOpPUPOBAHHON CTEHKOU (cO
CTOPOHBI MCTOYHMKA IIyMa); aKyCTHYECKHE 3BYKONOIVIOIIAIOIINE PELIETKU IS
oOecrieyeHUss HEOOXOAMMOrO BO3AYXOOOMEHa, pacHoOJIOKEHHbIE Ha MYyTH
BO3JYLIHOIO IIOTOKA BEHTWIATOPOB, T.€. HA IyTH U3JIy4YEHUS OCHOBHOMU
aKyCTUYECKOM DSHEpPruM OT BEHTWIALHOHHOTO obOopynoBaHus. IIpoemsr u3
aKyCTUYECKHUX pELIETOK B KOHCTPYKLMHU PpPa3MEIalTCs C MPOTHBOIIOIOKHON

CTOPOHBI OT 3aluiaeMbix 00bekToB [101-104].
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3BYKOMOTJIOLIAOIINE aKyCTUUYECKUE PEIIETKA COCTOAT U3 HECYILIETO KopIyca
U TOINEPEYHBIX >Ka03M, BBIMOJIHEHHBIX M3 OLUMHKOBAHHOW JHMCTOBOW CTaJIH.
JKanro3u pacrnosiokeHbl B KOpIyce€ C HAKJIOHOM TojA yriioM 45°, HamoJHEHBI
3BYKOMNOTJIOMIAIONIMM ~ MaTepHaJioM M  HA  HI)KHEH  CTOpPOHE  MOKPBITHI
OLIMHKOBAHHBIMU  MepGOPUPOBAHHBIMU  TMaHEIIMH. O()PEKTUBHOCTH KamoTta
nocturaet 17 nbA, a mymo3amutHeix pemetok 12 nbA [105].

JUIst CHUXKEHUSl IIyMa BEHTWISIIIMOHHBIX BBIXOJIOB IIMPOKO MOMEHSIOTCS
rnymutenn 1myma [106-115]. Tlogbop raymuTenei miyma HTpOU3BOJUTCS B
3aBUCUMOCTH  OT HeoOxoaumon 3((PEKTUBHOCTH  TIYIIUTENSA, JAUAMETPA
BO3JyXOBOJla, rabapuTHBIX  BO3MOXKHOCTE B  MECT€  YCTaHOBKH U
a’pOAMHAMUYECKUX XapaKTepUCTUK. OCHOBHOW HEIOCTATOK IIIYIIMTENIEH IyMa —
3TO BO3HMKHOBEHHE a’pOAMHAMUYECKOTO CONPOTUBIIEHUS B KaHAlle, YTO MOXKET
IPUBECTH K CHIDKEHHUIO 3((EKTUBHOCTH paboThl O0OpPYyIOBaHUS M OIHOU U3
OCHOBHBIX 3aJlay MOpU TNoA0Ope TIYLIUTENs IIyMa SBISIETCS JOCTUXKEHHUE
HEO0OXOAMMOW BETMYMHBI CHUKEHUS [ITyMa TP MUHUMAIbHOM a3pPOJIMHAMUY€CKOM
conporuBieHun [106-109]. Takke B COBpEeMEHHON MPAKTUKE YACTO BO3HUKAIOT
CJIO’)KHOCTH TIPH BBINOJHEHWM MOHTa)a TIIYHIMTENed IIyma, o0ecreuynBaronX
BBICOKYIO 3(D()eKTUBHOCTH, HAPUMEP, TIYLUIUTENN IIyMa AJIsl CUCTEM cOpoca mapa
Ha DHEPreTUYECKUX OOBEKTaX, B TAKUX CIy4asX MPUMEHSIOTCS TIYUIUTENd IIyMa
HMMEIOIINE MOYIbHYIO KOHCTpYKIMIO [110-112]. g cHUKeHUs 1IyMa BBITSHKHBIX
BEHTUWJISILIMOHHBIX CUCTEM, aCIUPAIMOHHBIX CUCTEM, B TOM YHCIIE CUCTEM cOpoca
napa, Ha KpoBJje U (hacajax 1eX0B, a TAKKE ISl CHUKEHUS ITyMa KOMITPECCOPHBIX
YCTAaHOBOK PEKOMEHAYETCS MCIOJIb30BaTh AMCCUMATHUBHBIE TIYIIUTEIN IIyMa
pa3IMyYHBIX BapUAHTOB KOHCTPYKTHBHOI'O MCIOJHEHUS, TAKUX KaK TpyOudaThie U
miacTuH4Yareie. Kopmyc mymMoriymuTeneil U3roTaBiuBaeTCsl U3 OLMHKOBAHHOM
CTaJll, BHYTPU KOPITyCa HAXOJMUTCS CJIOW 3BYKOIIOTJIOIIAIOIIEr0 Marepuaia M3
MUHEpAIbHOTO BOJIOKHA. B OIHOM BEHTWIALIMOHHOM KaHalle MOXET ObITh
YCTAaHOBJICHO HECKOJIbKO TIYLIUTENEH LIyma, HalpuMmep, JUisl CHUKEHHUS IIyMa B

Pa3HbIX YAaCTOTHBIX JHAIIa30HaAX, IPHU ITOM, PACCTOAHUC MCKAY INIYHIUTCIIAMU



44

JIOJDKHO OBITh HE MeHble 4 — 5 auaMeTpoB BozayxoBoja [115]. Takke ciemyer
YYUTBIBATh COOCTBEHHBIH IITYM TTyIIATEIIS.

JUIst  CHWKEHWsST HU3KO- W CPEJHEYACTOTHOTO IIyMa JBIMOBBIX TpPYO
UCIIOJIB3YIOTCSI KAMEPHBIE TIYIIUTEH, TPEACTABIIAIONINE CO00M 3aMKHYTHIH 00bEM,
BHYTPECHHSSI  MOBEPXHOCTH  KOTOPOTO  OOJUIIOBAHA  3BYKOTOTJIOMIAIOIIAM
MartepuasioM [116].

CHmwKeHue 1yMa 3/1JaHHsl KaKk ICTOYHHMKA BO3MOXKHO OJiaroapst yBeJIn4eHUIO
3BYKOM3OJSILIMN OTPAKIAOMINX KOHCTPYKIMM. OCHOBHBIMU HMCTOYHUKAMU IIIyMa
3MaHUN SBJSIOTCS OKHA M JABepu. OJMHOM M3 MPUYMH BBHICOKMX YPOBHEW IIyMa OT
3IaHUII HA MHOTUX MNPOU3BOJCTBAX SIBJISETCS OTKPBITbIC OKHA JJISI €CTE€CTBEHHOMU
BEHTWJISAIIUY TToMeTeHnid. Ecim Takast mpobieMa CymecTByeT, cliefyeT 00eceunTh
Jpyrue crnocoObl MPOBETPUBAHUS, HATPUMED, YCTAHOBKY MACCUBHBIX MJIM AKTUBHBIX
KJIAallaHOB ~ TPOBETPUBAHUS, YTO TIO3BOJIAT OOECIeYnBaTh HEOOXOAMMBIN
BO3/JyX000MEH B MOMEIISHUIX 0€3 HEe0OXOIUMOCTH OTKPBIBATh OKHA M (DOPTOUKH.
Jlanee cieayer yBEJNIMYHWTh 3BYKOM3OJSIIMIO OKHA, OHA JIOJDKHA OBITH BBIOpaHa
UCXOJII M3 TPeOyeMOro CHIDKCHUS ITymMa, MPU ATOM 3HAYCHHE 3BYKOW3OJSAIINU
BbIOMpaeTcs ¢ 3amacoM. JIBepHbIE MPOEeMbl B MPOW3BOACTBEHHBIX IMOMEIIEHUSIX
TaK)Xe JOJKHBI OBITH 3aKpPBITHI, W, MPU HEOOXOIWMOCTH, NBEPU JOHKHBI OBITH
3aMEHEHbl Ha JBEpU C Oojee BBHICOKOW 3Bykomzossinued. CHIDKEHHS HIyMa
000py/I0BaHUs BHYTPH MPOU3BOJICTBEHHBIX TOMEIIEHNUN TaK)Ke MO3BOJIUT CHU3UTH
u3ydaeMbli Hapyxky 1myM. Lllym oGopymoBaHusi MOXKHO CHUXATh B MCTOYHHUKE
(cBoeBpeMeHHOE  TeXOOCHy)KMBaHHE, CMa3Ka COYIapsIOMMXCS — DJIEMEHTOB
KOHCTPYKIIMH, BUOpoieMnpupoBaHue, 0aJaHCUPOBKA BPAIAIOIIUXCS DJIEMEHTOR),
MyTEM MPUMEHEHUSI LIYMO3AIUTHBIX KOXYXOB, MYT€M OrpPaHUYEHHUS BPEMEHU
paboThl 000pyA0BaHUS (€CIIM ATO HE BIMUSIET HAa TEXHOJOTUUECKUI MTPOIIECC), MyTEeM
YBEIMYEHUS]  IJIOMIAJAN  3BYKOIOIJIOUIEHUS B  NOMENIEHUHU (TIpUMEHEHHE
3ByKonoriomaromux miut) [108, 117, 118].

MeTobl CHUKEHHUS IIyMa KOHBEMEPOB 3aBUCAT OT KX OCHOBHOT'O MCTOYHHKA

nrymMa, Kak OBLIO CKa3aHO BBIIIE, IIyM KOHBeepa MOXET 0O0pa3oBBIBATHCSA
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AJIEKTPOJIBUraTENIEM, a MOXET POJMKAMU Ha MPOTSKEHUU BCEMl KOHBEWEpHOU
neHTtbl. Ecii Heo0X0AMMO CHU3UTH LIyM JBUTATENs], B KAUECTBE LIYMO3ALUTHOIO
MEPOIPUITHS MOKHO HCIIOJIb30BAaTh KOXKYX CO 3BYKOIOTJIOUIAIOIIEH OOJUIIOBKOM.
MeTon CHWKEHUS IllymMa KOHBEHEpHOM JMHMM 3aBUCUT OT €€ THIIA, €CJIU JINHUSA
OTKpPBITa CO BCEX CTOPOH, CIIEAYET YCTAHOBHUTH BIOJIb JINHUM CTEHKH, KOTOPBIE
OyAyT sKpaHupoBaTh IIyM. Eclii NaHHOTO MeTOAa HEJOCTAaTOYHO M CTEHKHU
00J1a/1at0T HEAOCTATOYHON 3BYKOM3OJISILIMEN, MOXKET MPUMEHITHCSI HAHECEHUE Ha
HUX 3BYKOMoOTJjomamueil obmunoBku. Crenyer yduThiBaTh TOT (PAaKT, YTO
00JMIIOBKA JTOJKHA MOAXOAMTH Ul HAPYKHOTO NMPUMEHEHMs, B TOM YHUCIE IJis
HU3KHX TeMIlepaTyp, a TakKe He TpeOOoBaTh AOIMOJHUTEIBHOTO TEXHHUYECKOTO
oOciayxuBanusi. Ilpu BBICOKMX YypOBHSX IIymMa, MOXHO TakXe 3aKphITh
KOHBEHEPHYIO JIMHUIO HAa TOJBKO ¢ OOKOB, HO U CBEPXY, €CIM TEXHOJIOIMYECKUN
mporiecc aomyckaeT mogoonoe pemenue [119-121].

IlepBpiM 53Tanmom pa3pabOTKM LIYMO3ALIUTHBIX MEPONPUATUN SBISIETCA
OILICHKAa paclpOCTPaHEHUs] LIyMa HAa TEPPUTOPUHU KWIOH 3aCTPOMKH, VIS ITOrO
HIMPOKO NPHUMEHSIOTCA MPOTrpaMMHBIE PacyeTbl C IMOCTPOCHHWEM KapT IIyMa.
CJ0KHOCTh TAKOTO pacyeTa 3aKJIF0YaeTCsl B TOM, YTO Ha OOJBIINX MPEIIPUITHSIX,
MoxxeT npucyrcTBoBaTh 0T 100 10 300 MCTOUYHHKOB 1IyMa, @ B HEKOTOPBIX CIydasx
u Oonbiie. MHpoOpMaIuo Mo UCTOYHUKAM MOJY4YalOT B OCHOBHOM IMOCPEICTBOM
MHBEHTAapU3allM U MIPOBEIEHUS HATypHBIX U3MepeHui. [Ipu sToM 1s nonydenus
JIOCTOBEPHBIX PE3YJIbTATOB TPEOYETCs BBHIMIOIHATH U3MEPEHUS KaXKIO0r0 HCTOUYHUKA
B OTJIEJIBHOCTH, YTO HE BCErJa MPEACTABISAETCS BO3MOXKHBIM B paMKaxX peXuMa
paboThl npeanpuaTus. Jlangee moaydyeHHY0 MPOTrPaMMHYIO MOJIENb MPENPUSATHS
KaTuOpyIOT B COOTBETCTBHM C Pe3yJbTaTaMH M3MEPEHHUS IIyMa Ha TEPPUTOPHH.
OnucaHHBI IIpoLECC SBISAETCA KpalHE TPYJOEMKHUM U TpeOyeT BBICOKOM
KBaJIM(UKALIMK CIIEHUATNCTA, TPOBOISILEIO pacueThl. AHAJIOTHYHO MPOUCXOAUT
IPOLECC Ha HJTane MNPOEKTUPOBAHUS WJIM MOJEPHU3ALMM MPEANPUITHS HOBBIE
UCTOYHUKM LIyMa BHOCATCS B MOJENb JUIsl JajJbHEHIIEH OLEHKU W3MEHEHHUs

aKyCTHUYECKON CHUTyallud Ha TEPPUTOPHUH, OJHAKO B JJAHHOM CiIydae KaauOpoBKa
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pacueTHOM Mojenu He BbImojHseTcs. Clenyromei 3a1adeil sSBiIseTCsl BbIICICHHE
HanOoJsIee 3HAYMMBIX UCTOYHUKOB IIIyMa M MOA00p IIYMO3AIIUTHBIX MEPOIPUSTUN
JUTSI CHIDKEHHS MX BO3JICHCTBHS.

[Ipencrapienre npeanpusITHs KaK €IUHOTO HCTOYHMKA IIyMa ITO3BOJIUT
YMEHBIIIUTh TPYA03aTpaThl Ha CO3JJaHUE MOJEIN U MOBBICUTH TOUYHOCTH pacyeTa.
Jlnst peanmuzarnii  TAaHHOTO TIOAXO/a TPeOyeTcs MPOBECTH OIEHKY Hamboiiee
3HQYUMBIX HCTOYHUKOB IIIyMa TMPEANPUATHM U ONMPEACIUTh MCTOUYHHMKU BKIAJ
KOTOPBIX TMPEHEOPESKUTEITHHO Majl, a TakKKe IMPOBECTH OICHKY IITIyMOBBIX
XapaKTepUCTUK 3HAYMMBIX HCTOYHUKOB. 3HAs OCHOBHBIE HCTOYHUKH IIIyMa
MPOMBIIIUICHHBIX TPEANPUATANA MOXXHO TI0J00paTh THIOBBIC IIYMO3AIUTHBIC
MEpOTIPUATHUS  JJII  CHIDKCHHSI WX  BO3JEHCTBHS W TakuMm  oOpazom

PaIOHAIIU3NPOBATH ITPOLUECC CHMIKCHUS ITyMa Ha NPCAIIPUATHA B LICJIOM.

1.7 OcHOBHBIE 321a4H UCCJIE0OBAHUSA

CHmwxeHHne nIyMa OT NPOMBILIIEHHBIX NPEANPUATHN Ha NPUIIETAOIMIUX K
HEMY TEPPUTOPUSIX SBISAECTCA aKTyaJbHOW MpPOOJIEMON Kak JAJsl CYIIECTBYIOIIMX
00BEKTOB, Tak M i1 HpoekTupyeMblXx. Kak mokas3blBaro pe3yjbpTaThl aHAIU3a
CYILECTBYIOIINE METOJIMKHM pacyeTa paclpOCTPaHEHHs IIyMa OT MPOMBIIUIEHHBIX
OpeanpusIThii 00Ja1al0T PSIAOM HETOCTATKOB, B TOM YHCIIE YXYIIICHHE TOYHOCTU
pacuyera ¢ yBEIMYECHUEM PACCTOSHUS OT UCTOYHHUKA IIyMa IO PaCYETHOM TOYKH,
BBICOKAs TPYNOEMKOCTh pealM3alMd METOAMK wu3MepeHui. Mccmenosarenu
IIOCTOSIHHO IPUHUMAIOT IIOIBITKA AaIlIPOKCUMHUPOBATH MHOXKECTBO TOYEYHBIX
MCTOYHHUKOB IIIyMa KaK JIMHEHHBIE U IIJIOCKU, U LIEJIECO00Pa3HO MPEANOI0KUTh, YTO
MHOTI'OYHCJICHHBIE TOYEYHbIE UICTOYHUKH IIIyMa HA IPEANPUATUN MOKHO 3aMEHUTH
OJIHUM WJIM HECKOJIBKMMU IUIOCKUMHM, WIH JIMHEMHBIMU UCTOYHUKAMH ILIyMa TEM
CaMbIM 3HAYUTEJIBHO YIIPOCTUB BBIIIOJIHEHUE PACUYETOB.

OCHOBHBIMH 3agadyaMu UCCICIOBaHUA ABIAOTCA:
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- BBIIIOJIHEHNE TEOPETHUYECKUX HMCCIIENOBAaHUN pacCIpOCTPaHEHUs LIyma
IIPOMBIIUICHHBIX NPEIIIPUATHH;

- pa3paboTKa METOJMKH 3KCIEPHUMEHTAIBHBIX HCCIIEIOBAHUN ypOBHEU
3BYKOBOM MOIIHOCTM HWCTOYHHMKOB IIyMa HPOMBINUIEHHOIO MPEINPHUATUS U
pacnpocTpaHeHus IIyMa OT IPOMBIIUICHHBIX PEAIPUITHM;

- BBITIOJTHEHHE TEOPETHUECKUX HCCIAENOBAaHUN ISl KiacCU(pUKALUU
VCTOYHHKOB IIIyMa IPEANPUATHA 10 CTENEHU UX 3HAYUMOCTH;

- pa3paboTKa pacueTHbIX CXEM M pPacyeTHOIO0 METoJa JUIsl OLIEHKU
pacnpocTpaHeHus IyMa MPEeAIPUATHS KaK OT IJIOMAJHOT0 MCTOYHHUKA [yMa;

- pa3paboTKa peKOMEHAAIN M0 BRIOOPY HTYMO3ALTUTHBIX MEPOTPUITHIA
JUISl pa3JIMYHbIX NCTOYHUKOB IIyMa MPEANPUATHS;

- pa3paboTKka peKOMEHJalMi IO 30HHPOBAHUIO TEPPUTOPUN BOIU3U
IPOMBILIUICHHBIX PEANPUATHIH;

- anp06auml Ha IMMPAaKTHUKEC MPCAJIOKCHHBIX MECTOAUK U ITOJAXO0B.
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I'maga 2. SQKCIIEPUMEHTAJIBHBIE HCCJIEJJOBAHHWS BHEIIIHEI'O
IIYMA MPOMBIIIJIEHHBIX IPENPUATUI

JIns TpoBEpKH TUMOTE3bl, YTO MPOMBIIUICHHOE MPEANPUITHE MOXKHO
paccMaTpHuBaTh KaK €AUHBIN TIOCKUNA WM JIMHEWUHBIM UCTOUYHMK, UM KaK TPYNIy TAKUX
WMCTOYHUKOB, OBLT IPOBEICH PSI/T SKCIIEPUMEHTOB Ha MMPOU3BOICTBEHHBIX MPEANPUITHSIX.
DKCNEpPUMEHTHI BKIIFOYAIIN B ¢€0s1 YETHIPE OCHOBHBIX JTara:

1. [IpoBenneHre WHBEHTApU3aLUM KMCTOYHHKOB IIymMa HA TEPPUTOPHUU
MPOMBIIICHHOTO NPEANPUSITUS;

2. N3MepeHne myMOBBIX XapaKTEPUCTUK U ONPENEICHUE JINHENHBIX Pa3MEPOB
MCTOYHUKOB IIIYMa;

3. HN3mepenne ypoBHEW IIymMa B TOYKaX HM3MEPEHUM, PACIOJOKEHHBIX Ha
YAAQJIEHUU OT NPEANPUSITHUS;

4. N3mepenne ypoBHEW IIymMa B TOYKaX HM3MEPEHUM, PACIOJOKEHHBIX Ha
cenuTeOHOM TeppuTopuun U Ha rpanuie C33.

JI71s1 OLIEHKH paclpOCTPAHEHHUS IIIyMa OT UCTOYHUKOB U UCCIIEA0BAHNUS MPOLIECCOB
IryM0o00pa3oBaHus ObLTN pa3padO0TaHbl METOMKH HATYPHBIX U3MEPEHUN KaK ITyMOBBIX
XapaKTepUCTUK HMCTOYHHUKOB IIyMa, TaK M IIyMa B KOHTPOJBHBIX TOYKaX Ha MYTH
pacnpocTpaHEHUs U BOJHM3M 3aIIUIIAEMbIX 00BEKTOB Ha TEPPUTOPHUH SKIIION 3aCTPOUKH.

N3mepeHus Ha Bcex JTamnax MOPOBEACHUS JKCIEPUMEHTA: MPU OMNPEACIICHUU
IIYMOBBIX XapaKTEPUCTHK, IIPU BBIIIOJIHEHUU U3MEPEHUIN HA TEPPUTOPUHA HOPMUPYEMBIX
00BEKTOB ¥ MPH UCCICOBAHUH XapaKTepa pacpoCTPaHEHHUS IITyMa OT MPEANPUITHS Ha
MPUJIETAIOIIME TEPPUTOPUH, BBITOJHSUIUCH C IOMOILIBIO CPEJICTB U3MEPEHUI, BHECEHHBIX
B TOCYJApPCTBEHHBIN PEECTP U UMEBIIMX AEHUCTBYIOIIME CBUIETENLCTBA O MOBepke. Jis
MIPOBEJICHUS U3MEPEHUN YPOBHEN 3ByKa U YPOBHEHN 3BYKOBOTO JIaBJICHUSI IPUMEHSINCH
U3MEpUTENIbHbIE CUCTEMbl Ha 0a3e IIyMOMEpPOB-BUOPOMETPOB, aHAIU3ATOPOB CHEKTpa
OKO®U3MKA-110A (Homep B peectpe CU PD: 48906-12) B paznuyHbIX
momudukanusix 1 OKTABA-110A (somep B peectpe CU PD: 32747-06), koTtophie
cootBeTcTBYIOT 1 Kkimaccy cormacHo ['OCT P 53188.1-2019 [125]. B cocrase



49

U3MEPUTENbHBIX CUCTEM PUMEHSIUCH npeaycunutenu P200 u MukpodoHHbIE Kancroau
BMK-205. Jlyis npoBepKH KaTuOPOBKU CPEJICTB UBMEPEHUN MPUMEHSJICS aKyCTUYECKUM
kanmuopaTop AK-1000 (Homep B peectpe CU PD: 76039-19) 1-ro knacca cornmacao 'OCT
P M3K 60942-2009 [127].

JInst KOHTPOJIL METEOPOJIOTMYECKUX YCIOBUM IPpU NPOBEACHUM WU3MEPEHUMN
NpUMEHsUIach M3MepuTenbHas cucrema Meteockon-M (Homep B peectpe CU PD:
32014- 11). KoHTposib BBICOTHI pPacHoOJOKEHHS MUKpOoQOHA HAJ MOACTHIAIOIICH
NOBEPXHOCTBIO, @ TAKXKE PACCTOSIHUS OT OTPAKAKOIIMX KOHCTPYKLIMI BBITOIHSIICS C

MOMOIIbI0 pyJieTKH u3MeputenbHoil Geobox PK2-8 (momep B peectpe CU PO:

36016- 07).

2.1 MeToauka u3MepeHHid IIyMOBbIX XaPAKTEPUCTUK HCTOYHMKOB HA TEPPUTOPUH

npeanpusTHsA

Meronvka n3MepeHuil NITyMOBBIX XapaKTEPUCTHK UCTOYHUKOB IITyMa pa3paboTaHa
Ha OCHOBAaHUM TMOJOXKEHUA M PEKOMEHAAIMNA METOJMYECKUX U PYKOBOISIIHNX
JTOKYMEHTOB, TakuxX kak MU [TK®-12-006 «OnHOKpaTHbIE NPSIMBIE U3MEPEHUST YPOBHEN
3ByKa, 3BYKOBOT'O JaBJieHUS U BUOpanuu npubopamu cepuit OkraBa u DKo(DU3HKa»
[122], TOCT ISO 3744-2024 «Akyctuka. OnpeaeneHue ypoBHEH 3BYKOBOW MOIITHOCTH
Y 3ByKOBOW DHEPTMU NCTOYHMKOB ITyMa IO 3BYKOBOMY JABJICHUIO. TEeXHUYECKUA METO
B CYIIIECTBEHHO CBOOOTHOM 3BYKOBOM TI0JIE€ HA/T 3ByKOOTPAXKAIOIIEH MITOCKOCTHIO» [123]
u'OCT P MCO 3746-2013 «IlIym mamus. OnipeiesiecHue YpoBHEN 3ByKOBOM MOIIIHOCTH
HMCTOYHUKOB IIIyMa MO 3BYKOBOMY JIaBJICHUIO. TE€XHUYECKUU METOJl B CYIIECTBEHHO
CBOOOTHOM 3BYKOBOM I10JI€ HaJl 3BYKOOTPaXKaIOIIEH MIOCKOCThION [124].

C TOUKM 3peHUS MPOBEACHUS PACUETOB M OLEHKH PACIpPOCTPAHEHUS LIyMa OT
HMCTOYHUKOB HamOoJiee TMOKa3aTeIbHBIM aKyCTHUYECKU MapaMEeTPOM SIBISIOTCS YPOBHU
3BYKOBOM MOIIHOCTM B OKTABHBIX WJIM TPETHOKTABHBIX IM0OJOCAX 4YacTOT, OJHAKO
BBITIOJTHEHUE TIPSIMBIX U3MEPEHUM B HATYPHBIX YCIOBUSX 3THX MAapaMeTPOB COMPSHKEHO
CO CIIO)KHOCTSIMH, T.K. CYIIECTBYIOIIME METOJUKH MPEIBSABISAIOT TMOBBILICHHBIC

TpeOOBaHMSI K UCTIBITATEIbHOMY MPOCTPAHCTBY, (POHOBBIM YPOBHAM LIyMa U KOJIMYECTBY
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u3MepeHuil. O0beM TpeOOBaHMSI HACTOJBKO CYIIECTBEHHBIM, YTO AK€ NMPUMEHEHHE
OPUEHTHUPOBOYHBIX METOJOB 0€3 OTKJIOHEHHS OT METOAMKH HE IpPEICTaBISETCS
BO3MOKHBIM.

AHanu3upys CyLIECTBYIOIINE MMOAXO0bl MOXHO OOpaTUTh BHUMAaHHE HA XOPOILO
3apEKOMEH/IOBABIINI ceOsi MOAXOA TO ONPENEICHHIO IIYMOBBIX XapaKTEPUCTUK
UCTOYHUKOB MyTEM HX MepecuéTa MO H3BECTHBIM (HOpMyNIaM M3 YPOBHEH 3BYKOBOTO
JaBJIECHUS B OKTAaBHBIX WJIM TPETHOKTABHBIX I10JIOCAX YacCTOT, M3MEPEHHBIX BOJIM3U
MCTOYHHKA, C YYETOM €r0 FEOMETPUYECKHUX Pa3MEPOB U PACCTOSHUS OT UCTOYHHKA IIyMa
0 TOYKM W3MEpEeHHU. JlaHHBIM IOAXOJ HE MOXKET AaTh Pe3yJbTaTOB C BBICOKOU
CXOAMMOCTBIO B YCJIOBHUSAX, KOTJ]Ja MHOXKECTBO UCTOUYHUKOB IITyMa PacmoiI0KEHbI OJIM3KO
JpyT K Apyry, HO Takxke U yTrBepkaeHHble 'OCTamu meTonuku €€ He 00ecrneynBaroT
BBHUJly HEBO3MOXHOCTH COOJIFOJIEHUSI BCEX TpeOOBaHUIl K YCIOBUSM IPOBEICHUI
U3MEPEHUI TpU BBIMOJIHEHUH HM3MEPEHHUH B HATYPHBIX yCIOBUAX. Takum oOpazom
U3MEPEHUs] YPOBHEH 3BYKOBOW MOIIHOCTU B HACTOSILEH paboTe MPOU3BOAUIMUCH IO
METOJMKE B KOTOPOH IIPUMEHSIIUCh METObI IIOCTPOCHMS U3MEPUTEIIBHON TOBEPXHOCTH
U BbIOOpa Touek u3Mepenuit, peanuzoanubie B ['OCT [SO 3744-2024 [123] u I'OCT P
NCO 3746-2013 [124], a Bce BBINIOJHSAEMbIC U3MEPEHUS TOKHBI OBLIIN YJIOBJICTBOPATH
nonoxxeuusm Meroauku MU ITK® 12-006 [122].

BBuay TOrOo, 4TO B JANbHEWIIEM pPE3yIbTaThl M3MEPEHUN YPOBHEHU 3BYKOBOM
MOIIHOCTH OOOpYyAOBaHMSA, B paMKaxX JAaHHOTO MCCIEAOBAHUSA, IPUMEHSIINCH
UCKJTIOYUTENFHO ISl OLEHKU BO3ACUCTBHSI MPEANPUATHS HA HOPMUPYEMbIE OOBEKTHI U
LEJIeCOO0PA3HOCTU OLIEHKM HauXyJIIeW CUTyallud, HM3MEPEHHUs U1 BCEX EIUHUII
0o0Opy/sOBaHUSI HAa MCCIAEAYEMBIX NPEANPUATUAX [POU3BOAMIUCH B  IEPUOJIBI
MaKCUMaJbHOW 3arpy)K€HHOCTH O0OpydOBaHHS. ABapuiHBIE PEXHUMBI PaOOTHI
000py/I0BaHNUS HE OLIEHUBAJIUCD.

Jns ompeneneHus BIWAHUSA YCIOBUM OKPYXAOIIEHM Cpeabl Ha pPE3yJbTaThl
U3MEPEHUM BO BpeMs MPOBEIACHUS W3MEPEHUN KOHTPOJIHPOBAIUCH IapaMeTphl
OKPYXKAaloIllEW Cpelpl: CKOPOCTb JBMIKEHUS BO3AyXa, TEMIlepaTrypa BO31yXa,

OTHOCHUTENIbHAsl BIAXXHOCTh BO3AyxXa U aTMmocepHoe naBieHue. Bce mapamerpbl
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OKpY>Kalolllel Cpelbl HAXOAWJIUCh B IMPEJENaX, YCTAHOBJICHHBIX B TEXHUYECKOU
JIOKyMEHTAIMU Ha cpeficTBa u3MepeHui. [Ipu ckopocTu nBukeHus Bo3ayxa ot 1 10 5 m/c
JUISL  3alUTBl  MUKPOGOHHOTO KAINCIOJSI TPUMEHSJICS  BETPO3ANIUTHBIA  JKpaH,
PEKOMEHIOBAHHBII MPOU3BOJIUTEIEM U3MEPUTEIBLHOTO 000PYA0OBAHMUS.

N3mepsieMbIiME TTapaMeTpaMu SIBIISTUCh YPOBHU W/WIM AKBUBAJICHTHBIC YPOBHH
3BYKOBOT'O JIaBJICHUSI B OKTaBHBIX MOJIOCAX CO CPEAHEr€OMETPUUYECKUMH 4YaCTOTaMU B
nuarna3one ot 31,5 no 8000 ', a onpenenseMbIiMU (PacCUUTHIBAEMBIMH) TTapaMeTPaMHu
SBISUTICh ~ YPOBHU  3BYKOBOM  MOIIHOCTM B OKTaBHBIX  MOJOCAX  CO
CpEIHET€OMETPUUECKMMHU YyacToTamMu B nuamna3one ot 31,5 1o 8000 I'y 1 5KkBUBaI€HTHBIN
KOPPEKTUPOBAHHBIN MO A YpPOBEHb 3BYKOBOI MOIIIHOCTH UCTOYHHKA IITyMa.

IIpn npoBeneHnn N3MEPEHUH, €CIIN YCIOBUS NPOBEICHHS U3MEPEHUH TTO3BOJISUIH,
BOKPYTI' Ka)J0ro MCTOYHMKA 3BYyKa CTPOWJICS OTHOAIOIIMNA Mapaliesienunel]l, TO €CTh
BooOpakaemMasi IOBEPXHOCTh B BUJE MPSIMOYTOJILHOTO NapalIeenuneaa, KOTOPhId Obl
BKJIIOYAJI B ce0sl BECh MCTOYHHUK, 32 MCKIOYEHHUEM MAaJIO3HAYMMBIX HEU3IYYaroIIUX
3BYKOBBIE€ BOJIHBI 3JIEMEHTOB UCTOYHHUKA. TaKKe JUIisl JaTbHEUIINX BBIYUCICHUN UCXOMS
U3  JIMHEWHBIX  pa3MEpPOB  OTUOAIOMIETO0  MapaUIeJIeTUIeia  ONPEACIIsIICS
XapaKTEepPUCTUUECKHI pa3mep do, M.

B 3aBHUCUMOCTH OT pacnoJIOKEHUsI UICTOYHUKA IIyMa OTHOCUTEIHHO HUMEIOIIUXCS
Ha UCTBITATEIbHON MIIOMIAJKE OTPAXKAIOIINX MOBEPXHOCTEH BBIACISIIOTCS 3 BO3MOMXKHBIX
BAapUAHTA:

1) ¢ onHOHM 3BYKOOTpa)Karolleld MOBEPXHOCThIO, TO €CTh UCTOYHUK H3JIy4aeT
3BYK B TOJTyC(EePUIECKOE MPOCTPAHCTBO, & IPOCTPAHCTBEHHBIN YroJ u3ydenus Q=2m;

2) ¢ ABYMs 3BYKOOTPaKaIOIIUMH MOBEPXHOCTIMU, HAPUMED, IPU U3MEPEHUU
WCTOYHHUKA BOJIM3M CTEHBI 3/IaHUS — WCTOYHUK H3JIy4aeT B YETBEPTh cdepwl, a
MPOCTPAHCTBEHHBIN yroJ u3inyyeHus Q=r;

3) ¢ Tpems 3BYKOOTPaXAaIOIIMMHU MOBEPXHOCTSIMHU, HANpUMEpP, HCTOYHUK
HAXOJUTCA B yIJIy 3JaHWs — WU3IydYeHHe mpoucxoaut B 1/8 wyacte cdepwi, a

IPOCTPAHCTBEHHBIN yroi u3nydenus Q=m/2.
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PacueTtHbie cxembl s OIIPCACIICHUA XAapaKTCPHUCTHYCCKOIO pasMeEpa do JIIs1

Pa3HOIro KOJMYECTBA 3BYKOOTPAXKAIOIINX MJIOCKOCTEH MpuBeieHbl Ha pucyHke 2.1.1.

[1, I, [; — mMpuHa, NJIMHA U BBICOTA OTHOArOIIEero nmapamienenumnena, M; O — Havaso
KOOpPJIUHAT
Pucynox 2.1.1 — CxeMsbl 11 pacdeTa XapaKTepPUCTHUYECKOTO pa3Mepa HCTOYHHKA IITyMa
JUTSI pa3HOTO KOJIMYECTBA 3BYKOOTPAKAIOITUX ITIOCKOCTEH:
a) 0JTHA 3BYKOOTPAXKAFOIIAsI TNTOCKOCTh; 0) IBE 3ByKOOTPAKAIONTUE TUIOCKOCTH; B) TPH

3BYKOOTpAXKAOIMIKUC IINIOCKOCTHU

Pacuer xapakrtepuctuueckoro pasmepa do I TPEACTABICHHBIX CXEM
OCYIIECTBIISIETCS MO POpMYJIaMm:

e (OpnHa 3ByKOOTpaXKaroIIas MIoCKOCTh

dy =(1,/2)% + (1, [2)> +12 , M (2.1)

e JIBe 3ByKOOTPAKAIOIIUE INIOCKOCTH
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dy =12+, /2 +12 , M (2.2)
e TpH 3BYKOOTPAKAIOIIHNE INTIOCKOCTH

dy =P+ +0, M (2.3)

[Tocne mocTpoenust orudaroiieli IoOBepXHOCTH, HA U3MEPUTENBHOM PACCTOSIHUU d,
CTPOUTCS W3MEpUTENbHAs IMOBEPXHOCTh C IJIOHIAbI0 S B (opMe MPSMOYTOJIBHOTO
napajiesienues1a, OXBaTblBarollas OruoaoLuil mapauleaenune] U nepeceKkaonas Bce
3BYKOOTpaKalolue IJIOCKOCTH, Ha KOTOPBIX JIEKAT M3MEpUTENbHbIe TOUYKU. ['paHu
U3MEPUTENIBHOTO MapajulesienuIeia BRICTPAuBalOTCs MapaljieIbHO TPaHsIM OTH0a0IIero
napaJuJiesIenuIe1a ¥ COOTBETCTBEHHO OTCTAIOT OT HETro Ha paccTosiHue d. MizmepurenbHoe
paccrosiaue d py NPOBEICHUH SKCTIEPUMEHTAILHBIX U3MEPEHUH BEIOUPATIOCh UCXOS U3
rabapuTHBIX pa3MepoOB MCTOUYHHUKA IIyMa, HHPOPMAIUs O BEIOPAHHOM HM3MEPUTEIHHOM
paccTosiHuU (UKCUpOBAIACh B paboyeM KypHaje U3MEPEHUN.

CxeMbl U3MEPUTENbHBIX TOBEPXHOCTEN C paCHOJI0KEHUSIMHU TOUEK U3MEPEHHIN JIIsI

pPa3HOIr0 KOJIMYECTBA OTPAKAIOIMIMX IJIOCKOCTEN MPENCTAaBICHbl HA PUCYHKax 2.1.2 —

2.1.4.

ly+d

G

L

2b = I+ 2d

2a= 1, +2d
X
® — TOYKHU U3MEPEHHUI; A — 3ByKOOTpakarolias IocKocTh; B — orubaromuii

napayieenune; 2a — IJuHa TapajUIeNIeUIe1a U3MEPUTEILHON TOBEPXHOCTH, M; 2b —
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HIMpUHA NapajuieienuIe a U3MEepUTEIbHON TOBEPXHOCTH, M; C — BBICOTA
napajuieJenuIe1a U3BMEepUTENIbHON TOBEPXHOCTH, M
Pucynok 2.1.2 — 3mepurenbHas NOBEPXHOCTb NPU HATMYUUA OJAHOU

BBYKOOTpa)KaIOHIeﬁ IINTIOCKOCTH

VDSOS

X
® — TOUKHM U3MepeHuit; B — orubaromuii mapanienenumnes; 2a — IJuHa
napayieienue a U3MEPUTEIILHON TOBEPXHOCTH, M; 2b — MIUPHUHA MapajuieienuIe/a
M3MEPUTEIHLHON TOBEPXHOCTH, M; C — BBICOTA MapaljIeIeNuUIie/Ia U3MEPUTEIbHON
MMOBEPXHOCTH, M
Pucynok 2.1.3 — 3mepurenbHas NOBEPXHOCTb MIPU HATMYUU JBYX 3BYKOOTPAKAIOLIUX

IJIOCKOCTEN
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X
® — TOUKH U3MepeHuit; B — orubaromuii mapannenenunen; 2a — JIHHA
napajuieJienune1a U3MepUTeNbHOM MOBEPXHOCTH, M; 2b — IIMpUHA Napasuieenunea
M3MEPUTENBHOM MOBEPXHOCTH, M; C — BBICOTA MapaJuIeenuIea U3MEPUTEIbHOM
MOBEPXHOCTH, M
Pucynox 2.1.4 — MI3amepuTenbHasi MOBEPXHOCTh NMPH HAJTMYUH TPEX 3BYKOOTPAKAIOIIUX

IJIOCKOCTEN

HJ'IOH_IaI[B HSMCPHTCHBHOﬁ IOBCPXHOCTH S, M2 A1 pa3HOro KOJHUYECTBa
3BYKOOTPaKAIOIINX MOBEPXHOCTEH PACCUUTHIBATIACH TTO (POPMYIIaMm:
e OpHa 3ByKOOTpaKaromias IIOCKOCTh
S = 4(ab + be + ca) , M2, (2.4)
L I[BC 3BYKOOTpaXaromue IJI0OCKOCTHU
S =2(2ab + be + 2ca) , M. (2.5)
e TpH 3BYKOOTPAKAIOIIHNE INIOCKOCTH
S =22ab +bc +ca), M2, (26)
[Ipy ompeaeneHUH NIYMOBBIX XapaKTEPUCTHK B KaXKIOH TOYKE H3MEPEHUM
MPOU3BOJIUIIOCH HE MeHee 3 um3MepeHuil. ['maBHas ochb MHKpodOHA HaNpaBisjiach B

CTOPOHY aKyCTHYCCKOI'O ICHTPpa NCTOYHUKA HIyMa.
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Ilocne mpoBeneHUs U3MEPEHUH YPOBHEW 3BYKOBOTO AABJICHHUS IO BCEX TOYKaX
WU3MEPEHUM, PACCUUTHIBAJICSA CPEIHUNA SKBUBAJICHTHBIM YPOBEHb 3BYKOBOI'O JABJICHUS B
KQ)KJI0M TOYKE U3MEPEHHUM U CPEIHUM YKBUBAJICHTHBIN YPOBEHD 3ByKOBOI'O IABJICHUS HA
U3MEPUTEIIBHON IIOBEPXHOCTH.

Pacuer cpegHero SKBUBAIEHTHOI'O YPOBHS 3BYKOBOI'O IABIICHUS L,isr) B i-TOU

TOYKE U3MEPEHUH BBITIOJHSIICS TTO (pOpMYyIIe:

1 & oer,
L, sr=101 VZ(IOOMM) , ab, (2.7)

J =
rae  Nj — KOIM4ECTBO U3MEPEHUH B i-TOM TOUKE;
L, — ypOBE€Hb 3ByKOBOI'O IaBJICHUA U1 j-TO U3MEPEHUs B TOUKE, 1b.

Pacuer CpE€AHCTO 110 MMOBECPXHOCTU 3KBUBAJICHTHOI'O YPOBHSA 3BYKOBOI'O JaBJICHHA

L, s B TOUKE U3MEPEHHH BBIIOJIHSAJICA 110 (POpMyIIE:

- 1 N *L i
L= IOIg{NZ:(IOO’I ‘ “”)}, nb, (2.8)

rae N — KOJIMYECTBO TOYEK U3MEPEHMI HA TIOBEPXHOCTH;

L, i (s — CPEIHMM DKBUBAJIECHTHBIM YPOBEHb 3BYKOBOI'O JABJICHUSA B i-U TOYKE Ha
WU3MEPUTEIBHON TOBEPXHOCTH, Ib.

Ecin npu mpoBeneHUM H3MEpeHMH Oblla TEXHUYECKas W OpraHu3alliOHHAs
BO3MOXXHOCTh TPOBEAEHUS H3MEpPEHHIl ()OHOBOTO IIyMa, TO BBIMNOJHIETCS pacyeT

9KBHUBAJICHTHOI'O CPCAHCTO YPOBHA (I)OHOBOFO mrymMa Ha I/IBMepI/ITeJIBHOﬁ IMOBEPXHOCTHU

L, - Pacuer L, BBHINOIHAETCS 1O GopMyIIe:
T 1< 0,1*¥Li(B
Ly =101g —=3 (10" |, b, (2.9)
B i=l
rae  Np— KOJMYECTBO TOUYEK U3MEpEeHU ()OHOBOTO IITyMa Ha MOBEPXHOCTH;
L, i () — cpeiHUI SKBUBAJIEHTHBIN YPOBEHb 3BYKOBOT'O J1aBJI€HUs (DOHOBOTO IIymMa
B 1-i TOUKE Ha U3MEPUTEIIBHOM MOBEPXHOCTH, 1b.
Hanee no Qopmyne paccUMThIBAaeTCSl BEIWYMHA MOMpPAaBKA Ha (POHOBBIM IHIyM

K1, nb:

K, =—101gi—10 o Eev)) g (2.10)
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Ecan mpu 3TOM BEPHO YTBEPXKIACHUE YTO L, o — L,

>1505, TO BeIWYUHA
nonpasku K mpuHUMaeTcs paBHOU HYJIIO.

Koppekius Ha CBOMCTBAa MCHBITATENIBHOTO NpocTpaHcTBa K, mpeacTaBieHHas B
[123, 124] ve mpuMeHsIeTCSI B JTaHHOW METOIWKE M3MEPEHUH, TaK Kak OOecredeHue
YCJIOBUH U1 ONIPEETICHNS BETUYMHBI IOMIPABKU COTJIACHO METOJIaM IMPEACTABICHHBIM B
[123] saBnsieTCs Ype3BBIYANHO TPYAOEMKHUM U B OOJIBIITMHCTBE CIIy4aeB HE BHITTOJTHUMBIM
IIPY IPOBEJACHUH U3MEPEHUN B HATYPHBIX YCIOBHSX, & METOJ MPEACTABICHHBIN B [124]
NPUMEHUM HCKJIIOUUTENIBHO JJIsI TMOMEIICHUWM W HE NPUMEHAETCS Ha OTKPBITHIX
IUIOIIAKAX.

Pacuer cpemHero SKBUBAJEHTHOIO YpPOBHSA 3BYKOBOI'O  JIaBJIEHHA Ha
U3MEPUTENLHON MOBEPXHOCTH C YUYETOM KOPPEKIIMU Ha ()OHOBBIM 1IIyM BBITIOJIHAETCS 110
dbopmyre:

L =L —K,,1b. (2.11)

Ecnu 111 OTAENbHBIX MCTOYHUKOB IIyMa OTCYTCTBOBaJIa BO3MOXHOCTbh OLIEHKH
BIUSIHUA (DOHOBOTO IIymMa, HO NPHU 3TOM IO pe3yjbTaTaM HaOJoIeHUs 3a pabdoTOM
000py/I0BaHUSI U3MEPUTENIEM OIPENETSUICS IIyM OT U3MEPSEMOro UCTOYHMKA ITyMa Ha

3HAQUYUMMBbIX YaCTOTaX, TO BbIIOJHAJIOCHE AOMYIICHUC YTO I TaKUX HNCTOYHHMKOB

B~

» = Lty -
Jlanmee OCyIIECTBISJICS pacyeT SKBUBAJICHTHBIX YPOBHEH 3BYKOBOW MOIIHOCTH

MCTOYHHKA TITyMa TI0 opMyIie:

— S
L =L,+10lg -, 1b, (2.12)
0

e So=1 M2

[Tocne ompeneneHus SKBUBAJICHTHBIX KOPPEKTUPOBAHHBIX YPOBHEW 3BYKOBOM
MOIIHOCTH B OKTaBHBIX MOJOCAX CO CPEAHETEOMETPUUECKHMMH YacTOTaMH B JUAINa3oHe
ot 31,5 no 8000 I', BEINOJHAETCS pacyET 3KBUBAJIEHTHOIO KOPPEKTUPOBAHHOTO MO A

YPOBHSI 3ByKOBOM MOIITHOCTH, Lwa, ABA MCTOUHMKA HIyMa:

L,, =101g(3] (10" @), 1BA, (2.13)
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rane L, - DOKBUB&JICHTHBI YpPOBEHb 3BYKOBOH  MOIIHOCTH Uil k-0t

cpemHereomeTprdeckoi mosockl yactoT (k=31,5 , 63, 125, 250, 500, 1000, 2000, 4000,
8000 I'r), nb;

A, - BelnuMHa KOppeKIMH A Uit k-0if CpelHereoMeTpUYECKON IMOJIOCHI

4acToT, ab.

2.2 Pe3yJabTaThl M3MePeHHIl IYMOBBIX XaPAKTEPUCTHK HCTOYHUKOB IIIyMa

Pe3ynbTaThl ©3MEepEeHU ITyMOBBIX XapaKTEPUCTUK OCHOBHBIX HCTOYHUKOB LIyMa,
dbopmupytonux 3BykoBoe mone oT mpeanpustus OO0 «bEJIATPOTEPMUHAID,
npejacTaBiieHbl B Tabnuie 2.2.1. O6mumit nepeyens Bcex namepeHHbix M npencrapieH
B IIPUJIOKEHUU 1.

Tabnuna 2.2.1. Hanbonbime nu3mMepeHHble YPOBHU 3BYKOBOW MOIIHOCTH MCTOYHHUKOB

[IyMa Ha TEPPUTOPHUHU

OKBHUBAJICHTHBIE YPOBHU 3BYKOBOI MOLTHOCTH, 1b B OKBHUBAJIEHT
OKTaBHBIX I0JI0CaX CO CPEAHETCOMETPUIECKUMU HBII
yacrotamu, ['1q KOPPEKTUPO
Ne Omcare UIII BaHHBIN 110
n/n A ypoBeHb
31,5 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | 3BYKOBOIA
MOII[HOCTH,
nbA
1. ®oHapp
BBITAAHIONO 102 | 106 | 118 | 116 | 107 | 114 | 103 | 97 | 88 116
BEHTUJIATOpA, 1B
Ne0142
2. ®doHapp
BRITADIHOTO 91 | 99 | 100 | 104 | 109 | 106 | 101 | 89 | 77 110
BEHTUJIsITOpa, VIB
Ne0138
3. Beimryck Tpy0 u3
CTCHPI iexa 103 | 102 | 105 | 101 | 107 | 101 | 94 | 91 | 84 106
9KCTPAKIIUU
(3aman)
4, BriTsoxHas
esuTHIIsAIMS VIB 100 | 105 | 109 | 105 | 100 | 101 | 96 90 79 105
0/H, KOJIIIaK
5. | Bemyck Tpy06 u3
cTeHHbI 1exa, roro- | 102 | 103 | 102 | 100 | 105 | 100 | 90 | 90 87 105
3amnaj
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DKBUBAJICHTHBIC YPOBHH 3BYKOBOW MOIIHOCTH, 1b B DKBHMBAJICHT
OKTaBHBIX I0JI0CaX CO CPEAHETCOMETPUIECKUMU HBIi
yacroramu, ['11 KOPPEKTHPO
No Omucarne I BaHHBIM 110
n/n A ypoBeHb
31,5 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | 3BYKOBOIA
MOII[HOCTH,
nbA
6. BriTsoxka
narpy6ok - 1IB 98 | 102 | 105 | 102 | 105 | 98 | 89 | 81 74 104
0135
7. | Bersison 100 | 107 | 108 | 105 | 97 | 100 | 93 | 90 | 81 103
BCHTUJIIAATOP
8 lus o/u 101 | 106 | 106 | 105 | 93 | 98 | 92 | 83 | 80 102
9. BriTtsoxaOI
BEHTHJIATOP C 104 | 94 | 103 | 102 | 101 | 93 | 84 | 78 | 71 100
BBIOPOCOM Mapa
10. | I'papupns Nel
D530AA (5,5 kB
400/600 V. 50 95 | 104 | 104 | 98 | 98 | 93 | 91 85 | 77 99
')
11. | ®onapp
BBITSDKKU, V1B 107 | 103 | 108 | 98 96 92 87 80 73 98
Nel24
12. | Beirpyska 3epHa
n3 MammHbl (Bech | 102 | 96 93 90 92 91 89 90 88 97
ITAKIT)
13. | JlokanpHUK A-
55-00166/1D 73 | 86 | 85 | 84 | 97 | 88 | 81 78 | 76 95
(B Ne 016)
14. | KppiHoit
BEHTHIITOP B3 ¢ | o3 | o5 | 95 | 96 | 91 | 92 | 86 | 76 | 70 95
OTKPBITBIMU
JIOTIACTAMU
15. | Tpyba u3 nexa c
99 | 100 | 100 | 96 | 91 87 | 87 | 83 | 74 94
BEHTHIISITOPOM
16. | Ilatpybok
BCHTHIANI, 1 97 | 91 | 90 | 87 | 96 | 84 | 83 | 76 | 64 94
€CTh CTAKaHHBIH
buibTp
17. | llym ot
ra3onpoBo/ia u3 94 | 96 | 92 | 88 | 82 | 79 | 84 | 87 | 88 92
OKHa IIexa
18. | IIpurounas
BEHTILBIIIAL, 102 | 98 [ 102 | 89 | 88 | 83 | 83 | 79 | 73 91
3a00p BO3MyXa
(d~1,8 m)
19. | JlokanpHUK
79 | 84 | 87 | 8 | 89 | 87 | &4 | 75 | 71 91

BBITPY3KHU
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OKBHUBAJIEHTHBIE YPOBHU 3BYKOBOI MOLTHOCTH, 1b B OKBHUBAJIEHT
OKTaBHBIX I10JIOCAX CO CPEIHETCOMETPUYECKUMU HBIN
yactoramy, I'mg KOPPEKTUPO
Ne Omucarne I BaHHBIN 110
n/n A ypoBeHb
31,5 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | 3ByKOBOW
MOIIIHOCTH,
nbA
(BEeHTHIIATOP U
YIIUTKA)
20. | I'pagupus D530B
(5,5 xB 400/600 8 | 100 | 97 | 92 | 88 | &4 | &I 75 | 69 90
V, 50 I'n)
21. | I'pagupus TEVA
TVAE180 ver.0.6
(5.5 kB 400/600 8 | 100 | 97 | 92 | 88 | &4 | &I 75 | 69 90
V, 50 I'n)

AHanM3 3KBUBAJIEHTHBIX KOPPEKTUPOBAHHBIX IO A YpPOBHEN 3BYKOBOW MOIIIHOCTH,
NpeICTaBlICHHbIX B Tabmuie 2.2.1 moAaTBepKAaeT pe3yNbTaThl, NMPEACTaBICHHBIC B
rnaBe 1, yTo HamOodbIIMK BKIAaX B (OPMHpPOBAHUE 3BYKOBOIO MOJS IpU padoTe
NOPEANPUATHS OKa3bIBAIOT MCTOYHUK BEHTWISLMH, B TOM YHCIIE CHCTEMBI BBIITYCKa,
acnupauuu U 1p. Taxke 3HAUMTENBHBIM BKJIAJ] JaeT TEXHOJOTMYECKOE 000pYyJOBaHME
(3neKkTpoABUTaTENM, KOHBEMEPHBIE JIMHUM U Mp.) @ TaKK€ IPy30BOM TPaHCHOPT, B TOM
YHCJIe IPU COBEPILICHUH TEXHOJOTUUECKUX OTIepaIlil 3arpy3KU/pasrpy3KH.

Pe3ynpraTel paccMOTpEHUsT YPOBHEW 3BYKOBOW MOLIHOCTH B OKTaBHBIX I10JIOCAX
4acTOT JEMOHCTPHUPYIOT, UYTO IIyM OT OOOpyAOBaHUS Ha MPEANPUATUU
IPEUMYIIECTBEHHO  IIMPOKOIOJIOCHBIM, 0€3  ApKO  BBIPAKEHHBIX  TOHAJIbHBIX
COCTaBJISOLIUX B IPEBAIMPYIOIIEM OOJIBIINHCTBE CIIy4aeB.

OcHoBHOH BKJaa B (GOPMHPOBAHHE KOPPEKTUPOBAHHOTO MO A YPOBHS 3BYKOBOM
MOIIIHOCTH OOJBIIMHCTBA PACCMOTPEHHBIX HCTOYHMKOB IIyMa OKa3blBAIOT YPOBHU
3BYKOBOW MOIIHOCTH B MOJIOCax co cpenHereometpuueckumu yactoramu 500 u 1000 I,
TaK)K€ JIOCTaTOYHO CYIIECTBEHHBIN BKJIAJ B OTAEJIBHBIX CIIy4asiX, BBISIBJIEH HA YAaCTOTAX

250 1 2000 I'm.
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2.3 DKcnepuMeHTAJIbHbIE HCCIEOBAHUA PACIIPOCTPAHEHHS LIIYMA OT

NPOMBIIIEHHOT0 NpenpUATHS

JIns  OlEeHKM  XapakTepa  paclpoCTpaHEHUs]  IIyMa OT  HCTOYHHKA,
NPEACTABIAIONIET0 COOOM MPOMBINIJIEHHOE MPEANPUSTHE € MHOXECTBEHHBIMU
WCTOYHUKAMHU IIIyMa, Ha TMpPWIETAOINEe K HEMYy TeppUTOpHH, Oblia pa3paboTaHa
METOJIMKA U3MEPEHU.

Meronvka u3MepeHuil mpeaycMaTpuBaeT pa3oueHne TeppUTOPUH, MpUJIETraroiei
K IPOMBIIIJIEHHOMY TIPEANPUSATUIO, HA KBAJPaThl C JIMHEHHbIMU pa3zmepamu 100 meTpoB
Y Pa3MEIICHHUE B y3JIaX MOJYYEHHOU PELIETKH TOYEK U3MEpPEeHUH. [ paHuen ¢ KoTopoun
HAYMHAJICA OTCUET PACCTOSIHUSL SIBISJIACh HE TpaHUlA MPEANpUATHS, a JUHUS,
npoxosimas uepe3 dacan ONrmKaliiero K rpaHuIle MPEANpPUITHs 3aHUS HAa KOTOPOM
pacrojarajiich MOIIHbIE HCTOYHHUKHU LIyMa.

Ha paccrosuausx 100 m, 200 M, 300 M, 400 m, 1 500 M u3mMepeHus MPOU3BOAUINCH
B 3 TOYKax WM3MEpPEHHI, PACHOJIOKEHHBIX B Y3JIaX CETKH. BBUIY Halnuusg KUJIOU
3aCTPOMKM Ha paccTOsSHUM cBble 550 METPOB OT MPENNPUATHS U BO3HUKHOBEHUS
3HAYMMOTO JKpaHUpyromero 3¢ddexra, KOTOPHII MOT TOBIHMATH HA PE3YJIbTATHI
DKCHEPUMEHTA, U COOTBETCTBEHHO OTCYTCTBUS BO3MOKHOCTHU MOCTPOEHHUSI PABHOMEPHOM
ceTku Touek Ha paccrosiHusx 600 m, 700 M, u 800 M, TOUKH CETKM HA 3TUX PACCTOSHUSIIX
pa3Menaiuch ¢ OTKIOHEHHUE OT TJIABHOM OCU CETKU TOYEK M U3MEPEHUS MPOBOIUIIUCH B
OJIHOM TOYKE JJIs1 KaXJA0T0 U3 PACCTOSHUI.

CeTtka TOUEK U3MEpPEHU BbhICTpanBasiach ¢ maroM B 100 MeTpoB, 4TO MO3BOIUIO
MOJIYYUTh 3aKOHOMEPHOCTH CHWKEHHUS LIyMa MPU YBEJIIMYEHUHU paccTosiHuA. B pamkax
MOCTAaBJIEHHOTO HATYPHOT'O 3KCIEPUMEHTA OBLIO MOJY4YeHO 4 YABOEHUS PACCTOSIHUS: CO
100 no 200, ¢ 200 go 400, ¢ 300 no 600, u ¢ 400 no 800 meTpoB. Cxema pacnoIoKEHUS

TOYEK U3MEPEHMI NpEeCTaBICHA Ha pUCyHKe 2.3.1.
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Pucynok 2.3.1 — Cxema pacnosoKeHusl TOYeK U3MEPEHU BOJIH3HU MPOMBIIUIEHHOTO

OPEANPUATUS TIPU UCCIIEIOBAHUM PACIIPOCTPAHEHHUS ITyMa

Jlo 1 mocie IPOBEACHUS KaXIO0W CepUU M3MEpPEHU Obljia BRITIOJHEHA TIPOBEpKa
KaJIMOPOBKU U3MEPUTEIBHOTO TPAKTa C IPUMEHEHUEM aKyCTHUYecKOTo KanudpaTtopa AK-
1000.

B xaxx10i1 TOUKe BBINOJHSAIACH CEPUS, COCTOSIIAs HE MEHEE YEM U3 3 U3MEPEHHUIA,
IPOJOJKUTEIBLHOCTh KaXKJOTO M3MEPEHHs] HE MEHee 5 MHUHYT, HO JI0 CTaOWJIU3aluu
uzmepsieMoro ypoBHs B nipenenax 0,5 nb. M3amepsiembie napameTpbl — YPOBHU 3BYKOBOTO
JaBiieHUs, 1B, B OKTaBHBIX MOJIOCAX CO CPEIHET€OMETPUYECKUMH YacTOTAMHU B
nuamnazone ot 31,5 go 8000 I'm, a Takke ypoBHM 3BykKa, n1bA. BBuay TOro, 4ro
UCCIIeayeMOe TpeanpusaTHe padoTaeT HENMPEpPHIBHO, U OICHUTHh BKIaA (HDOHOBBIX
VMCTOYHUKOB IIIyMa HE MPEACTABIAIOCh BO3MOKHBIM, MOKHO KOHCTaTUPOBATh, UTO MPH
BBITIOJTHEHUU OSKCIEPUMEHTA M3MEPSUICS CYMMAapHBIM IIyM, OJHAKO IEPUO/IbI

MIPOBEICHUS U3MEPEHUIN BHIOMPAIIMCH B MEPUOJ HAUMEHBIIEH HHTEHCUBHOCTH (DOHOBBIX
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VMCTOYHUKOB IIIyMa, & BCE IOMEXH, MPEUMYILIECTBEHHO OT JBHKEHUSI aBTOTPAHCIIOPTHBIX
CPEACTB IO MPUJIETAIOIIMM K NPEANPUITHIO JOpOraM, YCTPAHSUIMCh Kak Ha 3Tare
MPOBEICHMS] M3MEPEHUH, TaK W Ha JdTane mocToOpaboTku. BenmuwmHa pacimmpeHHON
HEOIPEAECICHHOCTH U3MEPEHUI IO YPOBHIO 3BYKa BO BCEX TOYKAX IO KaXIOU CEpUU HE
npesbicwia 1,5 nbA.

[To pe3ynbpTaram mocToOpabOTKH OBLIM UCKIIOUYEHBI U3 aHATTU3UPYEMOIl BEIOOPKHU
pe3ynbTaThl u3MepeHui B Toukax uamepenuid THU 11c u TU Sc, Tak kak npu UX aHAIU3€e
UX BPEMEHHOI'O pacmpeseieHus Obuin OOHapyKeHbl MHOYKECTBEHHBIE 3HAUUTEIbHBIC
IIOMEXHU, OLEHHUTh BIIMSHUE KOTOPBIX HA PE3YyIbTaThl H3MEPEHHUH B TOUYKE HE
IIPEACTABIIIOCH BO3MOXKHBIM.

Pe3ynbTaTel U3MEPEHUN NIOCIE YCPEIHEHNS] U3MEPEHHBIX MapaMETPOB B KaXIAOU
TOYKE U3MEPEHUI U MOCJe OTOPACHIBAHUSI HEKOPPEKTHBIX PE3yJIbTATOB MPEICTABICHBI B
tabnune 2.3.1.

Tabnuua 2.3.1. YpoBHU 3ByKOBOTO JaBJ€HUSI U YPOBHU 3ByKa B TOUKAX U3MEPEHUN MPU

pacnpoCcTpaHEeHUH IIyMa OT MPeANpUsTUs

Ne YpOoBHU 3BYKOBOI'O JaBJICHHUs, 1b B OKTaBHBIX I1OJIOCAX CO
Paccros YpoBeHb

TOYKH CPEIHEreOMETPUYECKUMH 4acTOTaMH, 1’11
e HUE 10 3ByKa

i HiL, m | 31,5 | 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | Leq, nBA
TH 1c 67,2 | 68,5 | 65,0 | 57,1 | 51,8 | 48,6 | 42,1 | 30,2 | 20,9 54,9

100

TH 6¢ 69,4 | 68,6 | 66,1 | 56,5 | 53,4 | 48,0 | 43,0 | 31,7 | 20,6 55,1
TU 12¢ 65,1 | 64,9 | 62,6 | 53,1 | 48,2 | 49,7 | 37,8 | 25,0 | 17,4 53,0

THU 2¢ 200 649 | 652 | 62,4 | 523 | 47,5 | 47,5 | 39,8 | 27,5 | 20,2 52,0

TH 7c 64,1 | 65,6 | 63,4 | 544 | 48,2 | 46,3 | 39,9 | 25,5 | 15,7 52,3

TH 3¢ 61,3 | 64,0 | 62,0 | 52,6 | 46,7 | 46,2 | 36,9 | 22,8 | 16,1 51,0

TH 13¢ 300 64,6 | 63,7 | 60,6 | 50,2 | 46,3 | 47,1 | 36,7 | 23,4 | 184 50,8

TH 8¢ 66,3 | 653 | 61,4 | 49,7 | 46,6 | 45,2 | 36,9 | 21,9 | 159 50,2

TH 14c 64,5 | 62,5 | 59,1 | 46,8 | 45,1 | 44,8 | 32,9 | 20,2 | 17,3 48,7

TU 4c 400 60,5 | 62,2 | 59,0 | 48,2 | 44,5 | 443 | 33,7 | 24,6 | 19,5 48,4

THU 9¢ 65,6 | 63,4 | 593 | 489 | 44,1 | 43,2 | 34,2 | 23,3 | 19,7 48,3

TH 10c 500 60,5 | 62,9 | 57,7 | 46,5 | 453 | 42,9 | 32,3 | 23,3 | 18,7 47,6
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Ne YpOBHU 3BYKOBOI'O JaBJIEHUs], 1b B OKTaBHBIX I1OJIOCAX CO
Paccros YpoBeHb
TOYKH CPEIHEreOMETPUYECKUMH 4acTOTaMH, 1’11
e HUE 110 3ByKa
i Ui, ~m | 31,5 | 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | Leg, nBA
TH 15¢ 62,2 | 60,2 | 579 | 46,3 | 42,6 | 43,2 | 32,5 | 21,8 | 18,6 47,2

TH 16¢ 600 58,5 | 60,1 | 53,5 | 45,9 | 41,1 | 43,2 | 29,6 | 21,1 | 17,0 45,9

TH 17¢ 700 56,0 | 57,0 | 53,2 | 46,0 | 40,1 | 41,4 | 27,2 | 20,6 | 17,2 44,6

TH 18¢ 800 58,0 | 58,9 | 53,9 | 44,0 | 39,4 | 40,7 | 26,8 | 19,2 | 16,1 44,2

JUIsi cpaBHEHUS W aHaJIM3a NOJYYEHHBIX PE3YyJbTAaTOB JUIl TOYEK W3MEPEHHI
pacnosioxkeHHbIX Ha paccTtossHusax 100 — 500 MeTpoB, NpUHUMATUCH CPETHUE 3HAYCHHUS,
MOJIyYeHHbIE B TOUKAX M3MEPEHHH, pACIONOKEHHBIX HA OJJHOM PACCTOSHUU OT JTMHUU
orcuera. CpeqHue 3HAYEHHS HA Pa3HBIX U3MEPUTEIbHBIX PACCTOSHHSX NPUBEIEHBI B
tabmurie 2.3.2.

Tabnuna 2.3.2. YpoBHH 3BYKOBOTO JaBJICHUS M YPOBHHM 3BYyKa Ha H3MEPHUTEIbHBIX

paccrostausx 100 — 800 metpos

Cpennue ypoBHM 3BYKOBOTO J1aBjieHus, 1b B okTaBHbIX nojiocax | CpenHui

No /a1 Paccrosin CO CPEHEr€OMETPUIECKUMHU YacTOTaMH, [ 11 YPOBEHb

H&M 315 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 3B5§‘§ AL““
1 100 | 684 | 68,6 | 656 | 56,8 | 52,7 | 483 | 42,6 | 31,0 | 20,8 | 55,0
2 200 | 647 | 652 | 62,8 | 534 | 48,0 | 48,1 | 39,3 | 26,1 | 182 | 525
3 300 | 645 | 64,4 | 614 | 51,0 | 46,5 | 462 | 36,8 | 22,7 | 17,0 | 507
4 400 | 640 | 62,7 | 59,1 | 48,1 | 44,6 | 442 | 33,6 | 23,1 | 19,0 | 48,5
5 500 | 614 | 61,8 | 57,8 | 464 | 442 | 43,1 | 324 | 22,6 | 18,7 | 474
6 600 | 58,5 | 60,1 | 53,5 | 459 | 41,1 | 432 | 29,6 | 21,1 | 17,0 | 459
7 700 | 56,0 | 57,0 | 53,2 | 46,0 | 40,1 | 41,4 | 272 | 206 | 172 | 44,6
8 800 | 58,0 | 58,9 | 53,9 | 44,0 | 39,4 | 40,7 | 26,8 | 192 | 16,1 | 442

CrnekTpalibHOE paclpeqeleHue YpPOBHEH 3BYKOBOIO JABJIEHUS B TOUYKaXx

WU3MEPEHUN HA PA3IMYHBIX PACCTOSHHUIX OT MPEANPHUATHS NPEACTABICHO HA PUCYHKE

2.3.2.
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Pucynok 2.3.2 — CnekTpajibHOE paclpeiefieHue YPOBHEW 3BYKOBOT'O 1aBJICHUS HA

pas3iINIHbIX PACCTOAHUAX OT HNPCAIIPUATHUA

AHanu3upysi pe3yiabTaTbl U3MEPEHU YPOBHEW 3BYKOBOTO [IaBJICHUS, MOXHO
3asBUTh, YTO W3MEPEHHUS MNPOBEACHBI JTOCTATOYHO KOPPEKTHO M BIMSHHUE INOMEX Ha
pPE3yNbTaThl U3MEPEHUN MUHUMAJIBHO, T.K. Ha Tpauikax OTCYTCTBYIOT SIBHBIC BHIOPOCHI
U OTKJIIOHEHHUSI OT TPEHJa. XapaKTep CHUKEHHUS IIyMa C YBEIUYECHHEM DPACCTOSHUSA
COOTBETCTBYET JIOTapu(pMUUECKOMY 3aKOHY.

Pe3ynpratel m3mMepeHHii ypoOBHEM 3ByKa B TOYKAX M3MEPEHHUM Ha PA3IUYHBIX
pacCTOAHUAX OT MPEANPUATHUS MTOCIE BBINOJIHEHUS POLIEAYPHI OTCEBA HEAOCTOBEPHBIX
pEe3yJAbTaTOB M YCPEAHEHHUs MpeAcTaBiIeHbl Ha pucyHke 2.3.3, a Ha pucyHke 2.3.4

IIPEACTABIICHBI 3HAYEHUS CHUYKECHUS YPOBHEH 3BYKa IIPU yABOCHUU PACCTOSHUS.
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Pucynok 2.3.4 — CHuKeHre YpOBHS 3ByKa IIPU paclpOCTPAHEHUH 3BYKOBOI

BOJIHBI JJId YABOCHHA PACCTOSHUA

AHanmu3 pe3yJsIbTaToB, MPEACTABIEHHBIX HAa pUcyHKax 2.3.3 u 2.3.4 mo3BoisieT
OLIEHUTh BEIWYMHY 3aTyXaHUs 3ByKa TPH  YBEJIMYEHUH  PACCTOSHUS  OT

MMPOU3BOACTBCHHOI'O TMPCANIPHUATHA 0 TOYKH Ha6J'HOI[eHI/IH. Tak Impn CpaBHCHHUU
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pe3ysnbTaToB U3MepeHuid B Toukax Ha 100 u Ha 200 MeTpax, Mbl BUAMM BEIMYHHY
3aTyxaHus nopsaka 2,5 n1bA, npu pacnipoctpanenuu ¢ 200 go 400 metpoB — 4,0 n1BA, ¢
300 no 600 metpoB — 4,7 nbA, u ¢ 400 1o 800 metpoB — 4,2 nBA. Ciaeagyer OTMETUTD,
YTO 3TU 3aKOHOMEPHOCTH COOTBETCTBYIOT TEOPUU TpaHCHOpPMALMK 3BYKOBBIX IOJIEH:
IJIOCKAasi BOJIHA C YBEJIIMUEHUEM PACCTOSHUSA MEPEXOAUT B LIUIMHIPUUYECKYIO U JaJiee C
chepudecKkyto, Ipu STOM TPAHUIIBI TIEPEXO0/Ia PA3MBITHI, 3/I6Ch BO3HUKAIOT TIEPEXOTHBIE

THIIBI KBa31-BOJIH.

2.4 MeToauka U3MepeHHid HIyMa HA CeTUTeOHOH TeppUTOPHHU

JIns OLIEHKHM YypOBHEH IlIyMa Ha CEIUTEOHON TEppUTOPUU B JICHCTBYIOIICH
MIPAKTUKE Ha Tepputopur PO NMpuMeHSI0TCS METOAUKN U3MEPEHUN, TPEACTABICHHbBIC B
I'OCT 23337-2014 [78], a Takxxe MYK 4.3.3722-21 [126]. IIpu npoBeieHnN U3MEpEHNI
YpOBHEM 1IyMa Ha ceNUTeOHON TeppUTOPUHN BOIN3M OOBEKTOB UCTIBITAHUI MPUMEHSLIIACH
metoauka uamepenuit 'OCT 23337-2014 [78].

Toukn wW3MepeHui pacnojlaraiuch Ha TPaHULE CAHUTAPHO-3ALIUTHOM 30HBI
NPEANpUATHS, a TaKKe Ha TEPPUTOPUH, MPUJIETAIONICH K KWIBIM JOMaM, HamboJjee
OJM3KO PACTOJOKEHHBIM K OOBEKTaM HCIbITaHWN. BOMW3M KUIBIX TOMOB TOYKH
U3MEPEHU BHIOUPAIMCh HAa PACCTOSHUM 2 M OT OIpa)XKAatoluX KOHCTPYKIUNA 31aHUI CO
CTOpPOHBI (hacasoB, OOpAIICHHBIX B CTOPOHY mpeanpustus. 3mepurenbHbii MUKpODOH
BO BCEX TOYKax M3MepeHuil pacnojaraics Ha Beicote (1,2+0,1) m — (1,5+0,1) m Han
YPOBHEM MOBEPXHOCTH TEPPUTOPHUH, a TJIABHAS OCb MHUKpOQOHA OblLIa HampaBlieHA B
CTOPOHY MPEAPUSATHUS.

B kaxnoil Touke u3MepeHuid ObUIM MPOBEACHBI MPEBAPUTEIbHBIE M3MEPEHHUS
MPOJOJKUTEILHOCTHIO HE MEHEE 5 MUHYT, HEOOXOAMMBIE Uil OTNpE/IeJICHUsI XapakTepa
IIyMa OT HCIBITYEeMOT0 OOBEKTa M BHIOOpPA XapaKTEPUCTUK IIIyMa, MOJIEKAIINX
m3Mepenuto. Meroaukon wusmepenuid ['OCT 23337-2014 [78] ycTraHOBIE€HO, YTO
KPUTEpPUEM OTHECEHHUS 3BYKa K IOCTOSHHOMY SIBJISIETCS TO, YTO Pa3HOCTh MEXITY
HAaMOOJIIIUM U HAMMEHBIIMM 3HAYEHUSIMU YpPOBHS 3BYyKa 3a BPEMEHHOW HHTEpBaJl

HaOMoieHUsT He mpeBbiaeT 5 1bA npu M3MepeHun Ha BPEMEHHOW XapaKTEPUCTHKE S
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IIyMOMEpa, & KpUTEPUEM OTHECEHHUS IIyMa K HEITOCTOSIHHOMY SIBJIIETCSI HEBBIIIOJHEHHUE
JaHHOrO ycyoBUA. JlJIi HEMOCTOSHHOTO IlIyMa HW3MEpSEMbIMU XapaKTEPUCTHUKAMU
SBJSUIACh DKBUBAJIECHTHBI YPOBEHb 3BYKa, MAKCHMAJIbHBI YPOBEHb 3BYyKa, & TAKXKE B
KauyecTBE JOMOJHUTEIBHOIO (CIPAaBOYHOIO) NapaMmeTrpa — HSKBUBAJICHTHBIE YPOBHU
3BYKOBOTI'O JIaBJIEHUS B OKTaBHBIX I0JIOCAX CO CPEAHEr€OMETPUYECKMMHU YacTOTaMHU B
nuanazone ot 31,5 1o 8000 I't. Ecau nrym B TOUKe H3MEpEeHUN KIaCCUPHUIIMPOBAICS KaK
IOCTOSIHHBIN, TO B KAa4eCTBE M3MEPSEMbIX MAPAMETPOB BHICTYNAIM YPOBEHb 3BYKa U
YPOBHU 3BYKOBOI'O JIaBJICHUSI B OKTAaBHBIX M0JIOCAX YacTOT B Auamna3one ot 31,5 no 8000
I

B kaxmolh TOuyke WU3MEPEHUN BBINOJHSJIOCH HE MeHee 4 HU3MEpeHHUil.
[TpoaomKUTET HOCTD KaXKI0TO U3 U3MEPEHUH ObLIa HE MEHEe 5 MUHYT.

W3mepeHust nMpou3BOAMINCH Ul ABYX IEPHUOJOB HAOJIIONEHUH: NIl JTHEBHOTO
BpeMeHH cyTok (¢ 7.00 mo 23.00 1) u g5t HouHoro nepuoaa cytok (¢ 23.00 go 7.00 u).

Jlo u mocne Kaxaoil cepuu U3MEPEHMH BBINOJHATACH MPOBEPKA KaIUOPOBKU
U3MEPUTENIBHOTO TPakTa MHUKpPO(POHAa C NPHUMEHEHUE IOBEPEHHOI'O AaKyCTUYECKOTrO
kanmubpatopa 1-ro kmacca AK-1000 B coOTBETCTBUU € PYKOBOACTBOM I10 IKCILTyaTaIllH
u3MepuTenbHOl  cucteMbl.  CorjmacHO — AKCIUIYyaTallMOHHOM — JIOKyMEHTallud  Ha
OPUMEHSBIIMECA Ul MPOBEACHUS HM3MEPEHUN LIYMOMEPBI JOIMYCTUMBIM CUUTAETCS
OTKJIOHEHHE [IOKa3aHW{ IIIlymMOMepa IpH IMPOBEPKE HA YacTOTE€ KadHMOPOBKH OT
HOMMHAJILHOTO ypOBHS KaiauOpoBouyHoro curHaina =+0,5 nb. Ilpu BblsiBIeHUM
OTKJIOHEHH, U3MEPEHUS PU3HABAIUCH HEACHCTBUTENBHBIMU, BBIIIOJIHSIIACH TPOBEPKA
paboTtocrnocoOHOCTH 000PYAOBAaHMSA W MOBTOpHAs MPOBEPKA KaJIMOPOBKH, €CIM IpU
HNOBTOPHON MPOBEPKE OTKJIOHEHUS HE BBISBIISUIUCH, TO BBIINOIHSIIACH IOBTOPHAS CEPUs
VU3MEPEHUN.

MeTtonuka u3mMepeHuil iryMa Ha CeMTeOHOM TEPPUTOPUN U B IOMELEHUSIX JKUIIBIX
u oOuiecTBeHHbIX 31anui npeacrasiaeHHas B 'OCT 23337-2014 [78] npenycMaTpuBaeT
HOCIEAYIOUYI0 00pabOTKy pe3yslbTaTOB H3MEPEHUH, KOTOpas IO3BOJIIET YYECTb
BIMSIHUE (POHOBOrO (OCTATOYHOIO) IIyMa, 3BYKOIOIJIOIIEHUE MOMEUIEHNSI, KOPPEKLIHIO

Ha IPOUCXOKACHUC IITyMad, KOPPCKIUIO HA UMITYJIbCHOCTb U TOHAJIbHOCTD IIyMa, a TaAKKC
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KOPPEKIUIO HAa BpeMs CYTOK, U UTOTOBOE KOPPEKTUPOBAHHOE 3HAYEHUE YPOBHA 3BYKA,
nBbA unu ypoBHS 3ByKOBOTO AaBjieHus, 1b paccuuThiBaeTcst mo popmyiie:

=L TK +K,+K;+K,+Kg, (2.14)

L
Kopp
rae  Lu,w — cpegHee 3HaueHMEe WM3MEPEHHOIO YPOBHSA 3BYKa WM 3BYKOBOTO
nayienus, 1bA (nb);

K, — koppekuust Ha BiausiHEE POHOBOTO (OCTATOYHOTO) IIyMa, AB;

K, — xoppekuus Ha BIusHNME 3BYKONOIJIOIEHUS ITOMEIEHHUs, 1b;

K3 — koppekuus Ha MpOUCXO0XKACHUE 1yma, 1b;

K4 — xoppekuys Ha UMITYJIbCHOCTD WJIM Ha TOHAJIBHOCTH 1IyMa, 1b;

Ks — xoppekuus Ha Bpems CyTOK, Ab.

[Ipu mpoBeneHNM H3MEpPEHH KOppeKUus Ha BIUSHHE (OHOBOTO IIyMa HE
IPOU3BOAMIACH, T.K. PEXUM paboThl mpeanpuatus 24 yaca 7 AHEH B Hememro, He
IIO3BOJISIET NPOU3BECTH MCHBITAHMS B IEPUOJ OTKIKYEHUS HCTOYHHUKOB IIIyMa Ha
oOcienyeMOM MPeaNpUATHd U U3MEPHUTh MapaMeTpbl (POHOBBIX MCTOYHHUKOB Iryma. B
CBSI3M C 3TUM BO BCEX TOYKAX M3MEpPEHMH u3Mepsuica oOmmid (cymmapHsiil) mym. U3
00paboTKku uckiodanach koppekuus K, (Ha BIusHUE 3BYKONOIJIOIIEHNS TOMEILEHUS),
TaK KaK M3MEPEHUS IPOU3BOINIINCH HA TEPPUTOPUM KWIOW 3aCTPOUKHN BHE IIOMEILICHU M.

IIpuMeHeHne KOppEeKIHMH Ha NPOUCXOXxaeHue myMma K; Takxke He OKas3bpIBacT
BIIMSIHUSA HA PE3YJIbTAThl U3MEPEHNU IIPU OLIEHKE BO3AECHCTBHS IIyMa OT POMBILUIEHHBIX
NPEANPUATUN, T.K. JJI1 NPOMBILUIEHHBIX npeanpusatuil Ks=0 ab.

Takke BaXHO ITIOMHUTB, YTO JOKYMEHTBI, COJIEpKAIINEe HOPMATUBHbIC 3HAYCHHUSI,
y’K€ YYUTBIBAIOT OOJIBIIMHCTBO MPEACTABICHHBIX B JAHHON METOIMKE KOPPEKLUN U yUeT
KOPPEKLUI Ha UMITYJIbCHOCTD MJIM TOHAJIBHOCTD, 4 TAK)KE KOPPEKLMIO Ha BpEMs CyTOK HE
ClIeyeT IPUMEHSATh, T.K. 3TO IPUBEJET K IBOMHOMY YUYETY OJHOU M TOM K€ NONPABKU U
VCKQXXEHUIO PE3YyJIbTATOB OLICHKH.

JUiss ydera BIUSHHS CHCTEMATHYECKMX M CIyYalHBIX IOIPEIIHOCTEN Ha
pe3yabpTaTbl M3MEPEHUM JUIsI BCEX TOYEK M3MEPEHUM NPOU3BOIMIICA pacyer
paciipeHHor HeomnpeneneHHoctd u3Mepennii U(N) SKBHUBaJEHTHBIX YPOBHEHM 3BYKa,

n1BbA u ypoBHEW 3BYKOBOro aaBiieHus, nb. Pacyer pacummpeHHON HeonpeneaeHHOCTH
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U3MEPEeHUI JI1 MaKCUMAaJIbHbIX YPOBHEH 3ByKa HE MPOU3BOAMWICA M B KayecTBE
OLICHOYHOTO 3HAYEHMs, XapaKTePU3YIOIIEro IyM B TOYKE, MPUHUMAJIOCh 3HAYEHUE
HAnUOOJIBIIIET0 U3MEPEHHOTO 3HAYCHHMS 33 TIEPHO] HAOTFOICHMS.

st pacdeTra pacHIMPEHHON HEONPEACICHHOCTH H3MEpPEHUM ObLI BBIIOJHEH
pacueT HeomnpeaeraeHHOCTH o Tumy A (ua, IBA (b)), yuuThiBaromeil MCTOYHUKH
HEONpPEAEAEHHOCTH CIy4ailHOTO XapakTepa, TaKUe KaK IOTPEIIHOCTb METOIUKH

U3MEPEHU, BIMSHUE YCIOBUM OKpY>KAIOIIeH cpelibl U Jp. 1o hopmyie:

Y (L~ Ly (L))
n(n—1)

u,=

, 1BA (11B). (2.16)

N pacuer Heomnpenenennoctu no tuny B (us, 1BA (1b)), oOycroBieHHyO
WCTOYHUKAMH, WMEIONIMMHU CHUCTEMAaTUYECKH XapaKTep paclpeesieHus, Hampumep,

MOTPEIIHOCTh CPEICTBA U3MEPEHUI U KaIMOPOBKH, TI0 (popmyrie

AL
Uy = \7"{”’, nbA (nb), (2.17)

rne  ALuuep — MHCTpYMEHTAIbHASL NOTPEIIHOCTh U3MEPEHNUN YPOBHS 3BYyKa (YpOBHEM

3BYKOBOI'O J1aBieHus ), 1bA (nb), onpenensemas no sKcriayaTalliOHHON JOKYMEHTalluU
Ha CPEACTBO U3MEPEHUM.
Pacuer MHCTpYMEHTAJIBHOM MOTPEIHOCTH U3MEPEHUS ISl CPEICTB U3MEPEHUM,

INPUMCHSCMBIX B paMKax JaHHOTI'O UCCICAOBAHUSA, IIPOU3BOAUIICA I10 q)opMyﬂe:

AL =201g(1+,/(104"® ~1)* + 3 (10*'* ~1)* | 1BA (1B) (2.18)

rae A} — MOIyJb TIOTPENTHOCTA M3MEpPEHUs 3ByKa, Ab (s WCClieTyeMbIX B padoTe
nuarna3zoHoB udmepenuit A=0,7 nb);

Ay — Monaynb k- JIOTIOTHUTEILHOM NOTPEIIHOCTH, Ab, ompeaenseMblii B
COOTBETCTBMH ¢ Tabmuuei 2.3.1.

Ta6numa 2.3.1. OCHOBHBIC U JOTIOJIHUTEJIbHBIC MIOTPEITHOCTH CPEICTBA U3MEPEHUI

BoszneiicTByromuii haktop [Ipenenst JIOTIOJTHUTEIbHOM

MOrpCIIHOCTHU

[IpumeneHnne BETpO3aluThl +0,2 nb
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BozaeiicTByromuii hakTop [Ipenensr JIOIIOJTHUTEILHOMI

MOTPENTHOCTH

[IpumeHnenne MHUKPOQOHHBIX YIJIMHHUTEIbHBIX Kabenen | 0,1 nb

ooiiee 15 M

[IpoBenenne u3MepeHUN MPU OTHOCUTEIBHOW BIIAXKHOCTH

BO3yXa
» B jguanasone 40...60 % OB +0,05 nb
» B jguanasone 30...40 % OB wmwm 60...70 % OB +0,1 nb
e B amana3zoHe 10...30 % OB mnu 70...90 % OB +0,2 n1b

[IpoBenenune u3mepeHuii mpu TeMIepaType Bo3ayxa
e B auamasone +15...+30°C +0,15 nb
e B guamasode +5 ...+15°C mwn +30...+40°C +0,3 nb
e o puana3one -10...+5°C wiu +40...+50°C +0,7 nb

[locne pacuera COCTaBJISIOMMX ObLT  BBIMNOJHEH pacyeT pPaclIMpeHHOU
HeonpeaeneHHocTH u3MepeHuit U(N) 11t OJHOCTOPOHHETrO HHTEpBajga OXBaTa C

koapurmentom oxsata k=1,65, u ypoBaem noBepust N=95%, no popmye:

U(95%) = k - yJu’ +u? . (2.19)

Bb160p OJHOCTOpPOHHETO MHTEpBala OXBaTa OOYCIIOBJIEH IOCTABIECHHOM LIEJIBIO
U3MEPEHUI, a UMEHHO HEOOXOJIWMOCTBIO CPABHEHHUS M3MEPEHHBIX YpOBHEW IIyMa B

TOYKaX C TATUEHUYECKUMU HOPMATUBAMMU.
2.5 XapakTepuCTHKH IyMa B KUJI0H 3aCTpoiiKe

B pamkax mocTaHOBKM SKCIEPUMEHTA MPU BBIMOIHEHUU AAHHON pabOThI OBLIH
BBIMIOJIHEHBl M3MEPEHUS YpPOBHEH IIyMa Ha TEPPUTOPUSX IKWIOH 3aCTPOUKH,
IOPUJIEralOIIUX K MpoMbliieHHoMY npeanpusituio OO0 «benarporepMuHam 1o aapecy:
PecniyOnuka benapycs, ' poanenckas o6i., r. CMoprous, yi. Jloructuueckas, 4, k.15.

ITpu npoBenenun uzMepenuil Ha rpanune C33 U TEppUTOPUM, NPUIIETAIOMIEN K

OpeanpUsITHIO, ObLITO M0A00paHo 10 KOHTPOJIBHBIX TOYEK.



72

PacnonosxeHue ToYeK MpeaCcTaBIeCHO Ha PUCYHKE 2.5.1, pe3yabTaThl U3BMEPEHHbIX
YpOBHEW 3ByKa U YypOBHEW 3BYKOBOTO JaBJi€HUS OT pabOThl OO0OpyAOBaHHUS Ha
TEPPUTOPUU NPEANPUATHS IPUBEAEHBI B Tabnuie 2.5.1.

BriOpannsie Touku u3MepeHuid Ha rpanune C33 u cenutreOHON TeppUTOpHUH
COBNAJAIOT C TOYKAMHM M3MEPEHUH B KOTOPBIX BBINOJHSAETCS MpoUEAypa
IIPOM3BOJICTBEHHOTO KOHTPOJIS, & TAKXKE Y ONIMKANIINX K TMPEANPUATHIO )KUITBIX JJOMaX.
bmwxkaiiimue xunbie 0OBEKTHI, pacmosiaraloTcs Ha paccrossHud 150-250 mMeTpoB OT
TPaHUIBl MPEANPUSATUS B BOCTOYHOM M IOTO-BOCTOYHOM HAIpaBJICHWH, a Hauboliee
OT/IaJICHHbIE TOYKH M3MEPEHUN PaCIoNararoTcs BOJIM3U KUJIBIX OObEKTOB B CEBEPHOM
HaIlpaBJIEHUU OT NPEANPUATUS HAa PACCTOSHUM HpuMepHO 380 METPOB O T'PAHULIBI
npeanpusTus. B 10)kHOM U 3amagHOM HAIMpaBICHUU OT MPEANPHUSATHS KUIIbIE 00BEKThI

OTCYTCTBYIOT.

ACAHHA

Pucynok 2.5.1 — Cxema pacnoJiokeHusi ToUueK u3MepeHuil Ha rpanuie C33

OPEINpUITHS U B OJIKANIIEH KUIIOHM 3aCTpoiiKe
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Tabauya 2.5.1. Pe3ynbTaThl HATYPHBIX 3aMEPOB Ha TpaHMIle, cyuiectByomieit C33 u Ha

CeIUTEeOHON TEPPUTOPHUH B IHEBHOE U HOUHOE BPEMS CYTOK

No YpoBHH 3BYKOBOT'O JaBjieHUs, b, B OKTaBHBIX MOJIOCaX CO
TOY Onucanue CpeIHEreOMETPUUECKUMHU YacToTaMu, 111

K 31,5 [ 63 [ 125 | 250 | 500 | 100 | 200 | 400 [ 800

Laks., Lmakc.,
nbA nBbA

JIHEBHOE BpeMs CyTOK

Cootserctryer I1I1K1
- Ha rpanune C33
(ceBep)/ Ha rpanuIe
3eMEeJIBHOTO yJacTKa
IUTSL BEAEHUS JIMIHOTO 63 64 56 52 50 44 36 26 27 50 51
IMOICOOHOT0 X03SHCTBA
(kagacTpoBBIii HOMEP
Ne
425682405101000130)

KT-

CooterctByer [1TTK2
- Ha rpanune C33 66 64 59 47 47 44 36 26 25 49 50
(ceBepo-BOCTOK)

KT-

CootserctByer I1TTK3
- Ha rpanune C33 65 62 53 47 46 41 34 29 27 47 47
(ceBepo-BOCTOK)

KT-

Coortserctyer I11TK4
- Ha rpanune C33 61 50 45 41 41 37 29 24 26 42 42
(10r0-BOCTOK)

KT-

Teppuropus xnoit
3aCTPOHKH ycaneOHOro
tuna (1. OpexoBska, y 61 59 50 42 40 36 28 24 26 42 42

. 67, KOOpIUHATHI
54.488446, 26.365634)

KT-

Tepputopust xiou
3aCTPOMKH ycaneOHOTO
tumna (1. OpexoBka, y 55 56 46 40 37 33 25 24 27 39 40

. 57, KOOpAUHATHI
54.489158, 26.363389)

KT-

CooterctByer [1TTK7
- Ha rpanune C33 62 62 51 47 47 42 35 25 26 48 49
(ceBepo-3anan)

KT-

CootserctByer I1TTK8

KT- - TEPPUTOPUSL KUIOH
8 3aCTPOHKH ycaneOHOro

tuna (1. OpexoBka)

67 59 48 36 41 38 25 24 27 42 43

CootserctByer I1TTK9
- TEPPUTOPUSL KHUIOH
KT- | 3actpoiiku ycageGHOTO

9 tuna (r. CMOproHs, yiI.
Komcomounbckas,
146A)

59 57 51 42 41 37 30 27 27 43 43

CoOOTBETCTBYET
[IIK10 - TeppuTopus
KT- JKUAJION 3aCTPOUKHU

10 ycageO6Horo Tuma (T.
CMOproHs, yi.
Borymesuua, 1. 39)

60 59 56 47 44 42 31 25 27 46 47

JonycTumbie
YPOBHH B IHeBHOE BpeMsl
CanlIuH 1.2.3685-21 90 75 66 59 54 50 47 45 43 55 70
Taba. 5.35. no3unusa 14
¢ 7.00 — 23.00
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No YpoBHH 3BYKOBOT'O JaBjieHUs, b, B OKTaBHBIX MOJIOCaX CO
TOY Onucanue CpEeIHETEOMETPHIECKUMH YacTOTaMu, [ 11

ki 31,5 | 63 | 125 | 250 | 500 [ 100 [ 200 | 400 | 800

Laks., Lmakc.,
nbA nbA

Hounoe Bpemst cyTok

CootserctByer I1TIK1
- Ha rpanune C33
(cemep)/ Ha TpaHMIIe
3eMEJIBHOTO yYacTKa
IUTSE BEACHMS JIMTHOTO 61 62 52 49 49 45 35 24 15 49 50
IMOICOOHOT0 X03SHCTBA
(kamacTpoBbIil HOMEP
Ne
425682405101000130)

KT-

Cootserctyer I1TTK2
- Ha rpanune C33 64 65 61 53 51 45 37 22 11 52 52
(ceBep0-BOCTOK)

KT-

CootserctByer I1TTK3
- Ha rpanune C33 64 65 59 48 46 41 31 16 11 48 48
(ceBepo-BOCTOK)

KT-

Coortserctyer I11TK4
- Ha rpanune C33 61 52 49 38 37 30 19 13 12 38 38
(10r0-BOCTOK)

KT-

Tepputopust xiou
3aCTPOMKH ycaaeOHOTOo
trmna (1. OpexoBka, y 58 56 49 40 43 37 23 15 12 42 42

. 67, KOOpIUHATHI
54.488446, 26.365634)

KT-

Tepputopust xiou
3aCTPOMKH ycaaeOHOTOo
tuna (1. OpexoBka, y 55 53 49 42 41 35 21 18 16 41 42

I. 57, KOOpAUHATEI
54.489158, 26.363389)

KT-

Cootserctyer I1TTK7
- Ha rpanune C33 53 51 51 43 40 36 24 12 11 42 42
(ceBepo-3anan)

KT-

CootserctByer I1TTK8

KT- - TEPPUTOPUS KUIOH
8 3aCTPOMKH ycaaeOHOTo

tuma (1. OpexoBka)

55 51 44 38 40 34 20 16 13 39 40

CooterctByer [11TK9
- TEpPUTOPHUS KUITOH
KT- | 3actpoiiku ycagebHOTO

9 tuna (r. CMOpross, yiI.
Komcomoubckas,
146A)

60 59 55 43 45 38 30 28 20 45 45

COOTBETCTBYET
IITK10 - Teppuropust
KT- JKUIIOH 3aCTPOUKH

10 ycaneOHoro tumna (T.
CMOproHs, yi.
Bborymesuua, 1. 39)

62 60 56 43 46 42 30 16 13 47 47

JonmycTumbie
YPOBHH B HOUHOE BpeMsl
CanlluH 1.2.3685-21 83 67 57 49 44 40 37 35 33 45 60
Ta0J1. 5.35. no3unusa 14
¢ 23.00-07.00

[To pe3ynbraram u3MepeHUi B KOHTPOJIBHBIX TOUYKAX HAa CEIUTEOHON TEppUTOpUU
Y TPaHUIIC CAHUTAPHO-3AIIUTHON 30HBI IPEANPUSITHS ONPEEIECHO, YTO XapakTep IIyMa
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B TOYKaX M3MEPEHHH KiIacCUPUUUPYETCs] KaK IMOCTOSHHBIM IIMPOKOMOJIOCHBIA 0e3
BBIPAKEHHBIX TOHAJIbHBIX U UMITYJILCHBIX COCTABIISIOIIMX.

2.6 TpeGoBaHMS K CHUKEHUIO IIyMa

CrnexTpanbHOE paclpeqeleHue ypOBHEW 3BYKOBOTO JaBJICHHS B OKTaBHBIX
nosiocax yactor B auanazoHe 31,5-8000 I'm B Toukax KOHTpOJIS,, B KOTOPBIX ObLIN

BBIABJICHBI IPCBBLIIICHUS HaJl HOPMATUBHBIMH 3HAYCHUSAMMU, ITPCACTABJICHO Ha PUCYHKC

2.6.1.

70
65

60

YpOBHU 3BYKOBOTO AaBaeHus, 46
» n

31,5 63 125 250 500 1000 2000 4000 8000

OKTaBHble NO/IOChI CO CPEHEreOMETPUYECKUMMU YacToTamu, Iy,

——KT-1 —o—KT-2 KT-3 KT-9 ——KT-10 @@m=1/1Y 5 HOUHOE BPEMS CYTOK

Pucynok 2.6.1 — Pe3ynbTaThl U3MEpEeHUI YPOBHEN 3BYKOBOT'O JaBJICHUS B
OKTaBHBIX MOJIOCAX YaCTOT JJIsl TOUEK KOHTPOJIS ¢ mpeBbiieHueM Y3 /[ B HOUHOE Bpems

CYTOK TIpu paboTe 000pya0BaHUS

Ananu3 tabmuusl 2.5.1 u pucyska 2.6.1 noka3pIBaeT, 4To MPEBBILICHUS YPOBHEH
3BYKOBOTO JABJICHUS U YPOBHEH 3ByKa OTMEUEHBI TOJIbKO B HOUHOE BPEMS CYTOK:

- B Touke KT-1 (coorBerctByet IIITIK2 — Ha rpanuie C33 (ceBepo-BOCTOK))
JJIS1 OKTaBHBIX MOJIOC cO cpennereoMmerpuueckumu yactoramu 500 'y (va 5 1b), 1000 'y
(1a 3 nb) u ypoBHeii 3Byka Ha 4 1BA;

- B Touke KT-2 (coorBercTByet I1IIK1 - Ha rpanune C33 (ceBep)/ Ha rpaHUIle
3eMEJIbHOTO y4YacTKa JJisi BEJEHUsS JIMYHOTO TOJICOOHOro XO3sHcTBa (KaJacTpOBBIN

Homep Ne 425682405101000130)) nnst OKTaBHBIX MOJOC CO CPEAHETEOMETPUUYECKUMU
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gactotamu 125 'y (Ha 4 nb), 250 I'y (wa 4 nb), 500 I'p (wa 7 ab), 1000 I'u (Ha 1 ab) u
ypOBHEM 3ByKa Ha 7 NBA;

—~ B Touke KT-3 (coorBerctByer IIIIK3 - Ha rpanuine C33 (ceBepo-BOCTOK))
JIJIS OKTaBHBIX TOJIOC CO CpeiHereoMeTpuueckumMu yactotamu 125 I'n (Ha 2 ab), 500 I'y
(ma 2 nb), 1000 I'y (ma 1 n1b) u ypoBHel 3Byka Ha 3 n1BA;

- B Touke KT-9 (CoorerctByer IIIIK9 - Tepputopus Xuiod 3acTporKu
ycaneoHoro tuna (r. CMmopross, yi. Komcomornbckas, 146A)) nist oktaBHOM mosock! 500
I'mua 1 ob;

- B Touke KT-10 (coorBerctByet IIIIK103 - Tepputopus Xujion 3aCTPOUKHU
ycagebnoro tumna (r. CMmoprons, yin. borymesuya, 1. 39)) mis OKTaBHBIX IOJIOC CO
cpeanereomerpuieckumu yactoramu 500 I'u (wa 2 nb), 1000 I'u (Ha 2 n1b) u ypoBHei
3ByKa Ha 2 n1BA.

Takoke pe3yabTaThl MOKa3bIBAIOT, YTO MPEBBIIICHUS! YPOBHEH 3BYKOBOT'O 1aBJICHUS
JeXar B OCHOBHOM B 4acTOTHOM auamnazoHe 125-1000 I'm. Ilpu 3TOM OCHOBHBIE
NPEBBIIICHUST HAOMIOAAIOTCA B TOYKAaX KOHTPOJIA, PACMOJIOKEHHbIE Ha OJMKauiiem
paccrosiHuM K 1uiotake (3a uckiaouenuem KT-9 u KT-10).

CrnekTpalibHOE paclpefeleHle YpPOBHEH 3BYKOBOIO JABJEHUS B TOUYKaX
U3MEPEHUN COOTBETCTBYET CHEKTPAIIBHOMY pPaCHpEEICHUI0 HCTOYHUKOB IIIyMa Ha
OPEANPUSATAA C YYETOM 3aTyXaHHs, YTO IMOJTBEPKIAET, YTO OCHOBHBIM HMCTOYHUKOM
IIyMa Ha NpUJIEraloled K NpeIrpusiTUI0O TEPPUTOPUHN SBIISIIOTCS UCTOYHUKHU ITymMa Ha

TEPPUTOPHUU NPEATIPUATHS.

BriBOABI IO IJ1aBe

1) Ha ocHOBe CTaHmapTHBIX METOOUK  HM3MEpeHuil, paszpaboTaHa
MOAU(UITUPOBAHHAS METOJIMKA M3MEPEHUN NIIYMOBBIX XapaKTEPUCTHK 000PYI0BAHUA,
MI03BOJISAOIAS IIPOBECTH U3MEPEHHSI yPOBHEH 3BYKOBOM MOIIHOCTH B OKTaBHBIX TIOJIOCAX
CO CpeIHEreoMeTpuYecKuMU yactotamMu B guana3zoHe ot 31,5 go 8000 T'm wu

HKBUBAJICHTHBIX KOPPEKTUPOBAHHBIX YPOBHEHN 3BYKOBOW MOIIIHOCTH.
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2)  IlpoBeneHbl U3MEpPEHHUsI LIYMOBBIX XAapAaKTEPUCTUK MCTOYHUKOB IIyMa Ha
TEPPUTOPUM  JCUCTBYIOIIETO MPEANPUATUS, BBICTYNAIOWET0O B POJIM  OOBEKTa
UCCJIEI0BAHHUS.

3) IlpoBeneH »HKCIEPUMEHT IO OLEHKE paclpoCTpaHEHUs Ioyma OT
MPOMBIIIEHHOTO npeanpuarus Ha pacctosHusx or 100 qo 800 metpoB. Pe3ynbraTh
HKCHEPUMEHTA MPOJEMOHCTPUPOBAIM  3aBUCUMOCTH  COOTBETCTBYIOLIME TEOPUU
TpaHchopMali 3BYKOBBIX IOJI€H: IUIOCKAash BOJHA C YBEIMYEHUEM PACCTOSHUSA
MEPEXOAUT B IUJIUHAPUUICCKYIO U Jaee ¢ CHEepUIECKYI0, TPHU MEPEXO0Ae OT OJHOU (OPMBI
BOJIHBI K JIPYTOil BO3HUKAIOT KBa3U-BOJIHBI.

4)  Ilo craHmapTHBIM METOJUMKAM MPOBEACHBI MU3MEPEHHsS] YPOBHEU 3ByKa U
3BYKOBOTO [IaBJICHHWS Ha HOPMHUPYEMBIX OOBEKTaX, MPUJIETAIONINX K OOBEKTY

HCCIICAOBAaHUA.
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I'masa 3. TEOPETUYECKHUE UCCJIEJOBAHUSA U PACYHET
BHEHIHEI'O ITYMA ITPOMBIIIJIEHHOI'O ITPEAIIPUATHUSA C
MHOKECTBEHHBIMU HCTOYHUKAMM IITYMA

3.1 OnpenesieHne aKyCTUHYE€CKOM MOIITHOCTH, M3J1y4aeMOii peanpusiTueM

BrinonHenne omnpeaeneHus: YpOBHS 3BYKOBOW MOIIHOCTH MPEANPUSATHS,
armnpoOKCMMUPOBAHHOTO B KAaYECTBE IJIOCKOTO MCTOYHMKA MOXKHO Pa3/ieNIuTh HA 3
rocJieIoBaTeIbHBIX 3aaauu [128]:

1. WHBEHTapu3alusi HWCTOYHUKOB IlIyMa Ha MNPEINPUITHH, HX
CUCTEMATH3alUMsl W  ONPEACICHHE HOMEHKIATyphl HUCTOYHMKOB, KOTOPBIC
11€7I€CO00Pa3HO YUUTHIBATh MPHY BHITIOJIHCHUN JTAJTHHEHIIINX PAacUeTOB;

2. ONpPEACICHUE JIMHEUHBIX NapaMEeTPOB ILJIOCKOTO MCTOYHHUKA, €ro
CYMMapHOU IIJIOIAX U BBICOThI pa3MEIICHUS;

3. OIIEHKA BIIMSHUS BBICOTHI HCTOUHUKOB, B TOM YHCJIE BBICOTHI IIOMIAIOK
Ha KOTOPBIX PAaCIOJIOKEHbl HMCTOYHUKH IIIyMa, KPOBEIb 3/IaHHM, (acaaoB ¢
BEHTWISIIIUOHHBIMU YCTAHOBKAMU U T.]I.

[IpoTskeHHbIE JIMHEHWHBIE MCTOYHUKH, PACIIOJOXKEHHBbIE HE HA IUIOLIAJIKE
IJIOCKOTO MCTOYHUKA, JOJDKHBI YUYUTHIBATHCS OTJEIBHO OT MJIOCKOI0 UCTOUYHHUKA U
COOTBETCTBEHHO JIOJKE€H BBITIOJIHATHCS OT/IECNIbHBIN pacyeT pacCIpOCTPAHEHUS IIyMa
OT JaHHBIX JIMHEWHBIX MCTOYHHUKOB C MOCJIECAYIOIIMM CYMMHUPOBAHHUEM 3BYKOBOMU
HHEPIUM B PACYETHOMU TOUKE.

HawnGosnee y100HBIM METOZOM TI0 OTIPEACIICHUIO YPOBHS 3BYKOBOW MOIITHOCTH
MJIOCKOTO MCTOYHHKA, KOTOPBIA MPECTaBICH HAOOPOM TOUYEUHBIX HCTOYHHKOB,
pacrojararoiuxcs Ha OrpaHUYEHHOM TUIOIIA U, SABJISIETCS METOJT SHEPre€TUYECKOTO
CYMMHMPOBAHMSI YPOBHEM 3BYKOBOM MOIIHOCTH JAHHBIX TOUYEYHBIX UCTOYHUKOB. B
Ka4eCTBE MCXOIHBIX JAaHHBIX MO aKyCTHYECKHUM XapaKTePUCTHUKaM 000pyaOBaHUS
HEOOXOMMO TPUHUMATh U3MEPEHHBIC YPOBHHU 3BYKOBOW MOIITHOCTA B OKTaBHBIX

MI0JIOCaX CO CPENHEr€OMETPUUECKUMU YacToTaMu B auanaszone oT 31,5 go 8000 I'y
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WIM aKyCTHYECKHME XapaKTEePUCTHKH, NPEACTABICHHbIE B IMacnoprax u
HKCIUTYaTaIllMOHHOM TOKyMEeHTaluu Ha obopynoBanue [129].

Omnpenenenre JIMHEMHBIX Pa3MEpPOB IUIOCKOTO UCTOYHUKA IIyMa Oa3upyercs
HA TMpUHLMIE T[0oAOOpa HAaWMEHbIIEW IUIOAAKKA TPABWIBHOW  (HOPMBI
(MpSAMOYTOIBHUK UM MHOTOYTOJIBHUK TTPOCTOM (hOpMBI), KOTOpas OyAeT BKIIOYATh
B ce0sl BCE IJIOCKOCTH U IUIOLIAJKH, C PACHOJIOKEHHBIMM HAa HUX 3HAUYUMbBIMU
VMCTOYHUKAMU IITyMa, HAauOoJiee YacTO ATO KPOBJIM BCEX CTPOCHUN Ha KOTOPBIX
pacrojararoTcsi 3HauMMble ICTOYHUKH 3BYKa (BEHTUIISIIUOHHBIE CUCTEMBI, BBIITYCKH
TEXHOJIOTHUYeCKOTo 000opyaoBanus, rpaaupuau) [130].

VY4eT BceX MCTOYHHMKOB IITyMa MPHU BHITIOJIHEHUH PACUYETOB HElleJIecoo0paseH,
TaK Kak BKJIaJl MHOTUX HCTOYHUKOB B (DOpPMUpPOBaHHE 3BYKOBOT'O MOJIA Jake Ha
MajoM YIAJ€HUH OT MPEANpHUATHS NMPEHEOPEKMMO Mall U NPUBEAET TOJBKO K
YCIIOKHEHHUIO pacueTHON Mojenu. K ncrouHukam 1mryma, KOTopbIe Ie1eco00pa3Ho
BKJIIOYATh B pacyeT YPOBHS 3BYKOBOM MOIIHOCTH MPEANPUSTHS, OTHOCSTCS
VCTOYHUKH C HAMOOIBIIIMMH YPOBHSIMHU 3BYKOBOU MOIITHOCTH.

[TyTem mpoCThIX BBIYMCICHUN MOKHO OMPENEIUTh, YTO TPHU PACCMOTPEHHUU
BBIOOPKM MCTOYHUKOB LIIyMa JJisi CUTYyalluH, KOTJla YPOBEHb 3BYKOBOW MOIIHOCTHU
(Y3M) 99 % ucTOYHMKOB MEHBIIIE YeM y MCTOYHWKA ¢ HauOombmumu Y3M Ha
30 ab, TO BKJIaJl 3TUX UCTOYHUKOB IIPU YPHEPrETUUECKOM CyMMUpOBaHUU Y 3M Bcex
UCTOYHUKOB Oynet coctaBisiTh 0,4 n1b, a ecinu mpeAmnosioxKUTh, YTO JOJISI TAaKUX
MCTOYHHUKOB COCTaBISIET 98 %, a ocTaBmIMecs 2 % UMEIOT paBHBIE YPOBHH 3BYKOBOM
MOIIIHOCTH, TO BKJaJ 3TUX 98 % wncTtouHukoB cokpatutcs a0 0,2 nb, npu gosne
nctouHuKOB ¢ Y3M Ha 30 nb Gombliie 4eM y oCTaIBHBIX B pazmepe 3-5 % oT obiero
yycia, BKJIaJ ocTaBmuxcss 97-95 % HCTOYHUKOB NpH HauUXyJLIEH CHUTyalud
cokpatutcs a0 0,1 ab, a nmpu GoJbllIeM KOJTUYECTBE UCTOYHUKOB C BICOKUMH Y 3M
BeIMYMHA BKJIaga Oyxer cocraBmarh MeHee 0,1 nb. Pesynbrarsl aHanu3za

MpUBEJEHBI HA pucyHke 3.1.1.
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Pucynok 3.1.1 — I'paduk n3zmeHeHus Bkiaaa (Ipy 3 HEPTeTUUECKOM
CYMMHpPOBaHHE YPOBHEHN 3BYKOBOW MOIIIHOCTH) UCTOYHUKOB IlIyMa, YPOBHU
3BYKOBOM MOIIHOCTU KOTOpBIX Ha 30 1b MeHsbIle, 4emM ypoBHU HaubO0sIee MOIIIHOTO

HNCTOYHHKA ITyMa

[Ipu paccMOTpeHHH aHaJOTUYHOM BBIOOPKH, Ii€ pa3HHLa o Y3M Mexay
MCTOYHUKOM € HambOoipmmmu Y3M u octanbHbiMU cokpatiaercs 10 20 ab, npu
70Jie UICTOYHUKOB ¢ Y3M c Haubonbmumu ypoBHSIMU B 1 %, BKIIaJ OCTaBIIUXCS
99 % wnCcTOYHMKOB cOCTaBUT 3 nb, T.€. MOJOBUHY 3BYKOBOW DHEPTHM, IPHU J0JIE
MCTOYHUKOB ¢ HanOonpmmMu Y3M B 10 %, Bkaang octailbHBIX 90 % cocTaBisgeT
0,4 nb, a ¢ pocToM 10U HUCTOYHMKOB ¢ Hambompmmmu Y3M mo 50 % Briman
OCTaJbHBIX HMCTOYHMKOB cHmkaercs no wMenHee 0,1 nb. Pesynbpratel ananusza

PUBEJEHBI HA pUCYHKE 3.1.2.
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Pucynok 3.1.2 — I'paduk nzmeHeHus Bkiaaa (Ipy S HEPTEeTUUECKOM
CYMMHpPOBaHHE YPOBHEHN 3BYKOBOW MOIIIHOCTH) UCTOYHUKOB IlIyMa, YPOBHU
3BYKOBOW MOIITHOCTH KOTOPBIX Ha 20 1b MeHbIIle, YeM ypOBHH TPYIIIBI HAaubosee

MOIIHBIX NCTOYHHUKOB

Takum oOpa3om mpaBuia BbBIOOpa HCTOYHHMKOB IIyMa Ha TEPPUTOPUU
NPEeANnpUATUAs, KOTOPBIMU JIONyCKaeTcsd mpeHeOpeub mpu pacu€re YypoBHEU
3BYKOBOW MOILIHOCTH MPEANPUATHS OMMCHIBAIOTCS CIEAYIOIUM 00pa3oM:

1. TOYEYHBbIE MCTOYHUKH, YPOBHHM 3BYKOBOW MOIIHOCTH KOTOPBIX Kak
MuHUMYM Ha 30 a1b HMKe YpOBHEH 3BYKOBOM MOIIHOCTH HaubOojee MOIIHOIO
VCTOYHHKA Ha pacCMAaTPUBAEMOM IIJIOIIA/KE;

2. TOYEYHbIE MCTOYHUKH, YPOBHHM 3BYKOBOW MOIIHOCTH KOTOPBIX Kak
mMuHuMyM Ha 20 nb Huke ypoBHEH 3BYKOBOW MOIIHOCTH TpyHmbl Haubosee
MOIIHBIX UCTOYHHUKOB, IPU YCJIOBHH, YTO J0JIsI HANOOJI€E€ MOUIHBIX HCTOYHUKOB (C
npeBbiieHneM Y3M >20 nb Haja ocTaqbHBIMH MCTOYHUMKAMH IIyMa) COCTaBIISET
10 % u Gonee ot obmero konuyectsa UIII.

BeicoTy, Ha KOTOpOW pacIOJIO)KEH aNNpPOKCUMUPOBAHHBIM  IIJIOCKUN
UCTOYHHUK, npeuaraerca onpenensats no meroguke 'OCT 31297-2005 [130] uepes
XapaKTEPUCTUUECKYIO BBICOTY BCEX 3HAUMMBIX HCTOYHHUKOB LTyMa Ha MPEINPUSITHH,

o opmyiie:
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A€ N — KOJMYECTBO UCTOUHHUKOB IIyMa;

hyx — BbICOTa aKyCTHYECKOI0 IIEHTpa K-ro HCTOUHUKA IITyMa, M.

Ecnu nmosnoxkeHne akyCTUYECKOTO IIEHTPa HEM3BECTHO, TO B KAYECTBE HETO
MPUHUMAIOT CPEHIOK TOYKY UCTOYHHUKA IIyMa.

Ecnu Ha mpennpusiTuM MMEOTCS BBICOKHE MCTOYHHMKH IIIyMa, T.€. BBICOTA
JAHHBIX MCTOYHUKOB 3HAYUTEIBHO OTJIMYAETCS OT XapPaKTEPUCTHUYECKOM BBICOTHI
npeanpuatus (B 2 W Oojiee pa3) W €CIHM BCIEICTBHE SKPAHUPOBAHUS W/WIIN
XapaKTEPUCTHUK HAIPABICHHOCTH 3TUX UCTOYHHKOB HET BO3MOMXHOCTU KOPPEKTHO
Y4€CTh HUX BIIUSHUE Ha pE3yJbTUPYIONIUNA YPOBEHb 3BYKOBOM MOIIHOCTH
MPEANPUATHS, TO IEJIECO00Pa3HO OICHUTh PACIPOCTPAHEHHE IIyMa OT 3THX
UCTOYHUKOB  OTIAEIBHO C  BBIIOJHEHUEM  ONEpPAUMU  DHEPreTUYECKOIO
CYMMHUPOBAHUS B PACUETHON TOUKE.

Takum 00pa3om, B adbHEHIIEM pacueTe YYUTHIBAETCA MJIOCKUN UCTOYHUK,
c(hOpMUPOBAHHBIN TPYNIIAMU TOYECYHBIX UCTOYHUKOB, PACIIOIOKEHHBIX HA KPOBJIE
u dacamax 374aHWN, 3aJaHHBIA  YPOBHEM  3BYKOBOW  MOIIHOCTH U
XapaKTepU3YIOIIUNCS TUHEHHBIMU TTapaMeTpaMu (JTMHOM U IITUPUHOMN ).

AHanu3 pe3yibTaTOB U3MEPEHUI MO3BOIWI OMPEAECIUTH pa3Mephl IIIOCKOTO
MCTOYHUKA IIyMa. Pe3ynbTaThl H3MEpEHHI MOKA3bIBAIOT, YTO TPAHULIA [IEPEX0a OT
KBa3UIUIOCKOM BOJHBI K KBa3UIUIMHAPUYECKON JIEKUT IPUMEPHO HA PACCTOSIHUU
225 MeTpoB OT MPOMU3BOJCTBEHHOIO MPEANPUSITHUS, UTO COOTBETCTBYET PazMepy
ucroyHuka myma nopsaka 700 m. I[lomydyeHHas 3aKOHOMEPHOCTh MO3BOJISET
MPEANOJIOKUTh, YTO 32 pa3Mep IJIOCKOT0 HCTOUYHHKA ITyMa CIAEAYeT IPUHUMATH TY
YacTh IUIOLIAAU MPEANPUATHS, HA KOTOPOM PaCIOI0KEHbl OCHOBHBIE 3HAUYMMBIC
UCTOYHUKHU IIyMa, MPHU 3TOM pa3Mep JIMHEHMHOro MCTOYHMKA (IpU NEpexoje u3
MJIOCKOTO THUMA BOJHBI B IUJIUHIPUYECKHUI) COOTBETCTBYET MEPUMETPY JAHHOIO
IJIOCKOTO MCTOYHUKA IIomaapio mnopsiaka 25900 M2, ANNpOKCUMUPOBAHHBIN

MJIOCKUM UCTOYHHUK ISl OOBbEKTa UCCIIEOBAHUS MPEICTaBIeH Ha pUcyHKe 3.1.3.
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Pucynok 3.1.3 — Onpenenenue pasmepa mI0CKOro U JUHEUHOTO UICTOYHHUKA
nryma

3.2 Pacuer 3ByKOBOIO 10JIs1, 00PAa30BAHHOT0 MJIOCKUM MCTOYHMKOM LIyMa

3.2.1 OcHOBHBIE M0J10KeHUS TeopuH. /lonyuieHnst TeOpUn

[Ipenyiaraembie MaTeMaTUYECKHE MOJEIW JJIS PAaCUETHBIX (HOpMyN TIO
CHIKEHUIO IIyMa OT MPOMBIIUICHHBIX UCTOYHUKOB, OCHOBAHbI HA TEOPUU OLICHKU
CHWKEHUS TIyMa, 0a3upyIOMIeHcs] Ha CTAaTUCTUYECKOM T€OMETPUUECKOW TEOpUU
aKyCTHKHU, OCHOBY KOTOpoH 3anoxuinu 3. Maekasa [131-132] u H.U. UBanos [133],
¥ KOTOPYIO oApoOHO onucana u pazswia M.B. byropuna B [42].

B [42] 3pmanus pasnuuHbIX (OpM paccMaTpUBAIOTCS KakK BTOPUYHBIE
M3J1y4aTeld IIyMa B COOTBETCTBUU C NMPUHLMIIOM [ toireHca. To ecTb BTOpUYHBIE
u3Nlydatenu NpeoO0pa3yroT 3BYKOBOE II0Ji€ HMCTOYHMKA IymMa Ha MYTH €ro
pacripocTpaHeHust A0 pacuetHo Touku [135]. B  Xxome ocyuiecTBieHHs
npeoOpa30BaHU YUUTHIBAIOTCS CJIEYIOLIME OCHOBHBIE MTApaMeETPBhI:

—  XapaKTEPUCTUKU 3BYKOBOIO MOJII UCTOYHHUKA IITyMa;

— TEeOMETPUYECKHUE pa3MeEPbl ICTOYHHKA IIyMa;
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— OTpPaXKEHME IIyMa OT JIEMEHTOB pacCMaTPUBAEMBIX 3/1aHUI;
—  3BYKOITOTJIOIIAOIINE CBOMCTBA KPOBEND U (pacagioB 3MaHHA.

3BYKOBOE T0JIE B TOUKE HA TEPPUTOPUH 3aCTPOUKU (POPMUPYETCS BKIAAAMU
BTOPUYHBIX MCTOYHHMKOB IIyMa. M3HayanbHO TpyIlIia TOYEYHBIX MCTOYHUKOB Ha
TEPPUTOPUM TPEIANPUATHS ANIPOKCUMHUPYETCS IUIOCKMM HCTOYHUKOM INIyMma.
Pacnpoctpanenne mryma Ha MECTHOCTHM NPWIETAOMIEH K OPEANPUSATHIO
IIPOUCXOIUT OT BTOPUYHOIO IUIOCKOTO M3JIy4yaTess 3BYKa, KOTOPBIM MO Mepe
YBEIIMYECHUS PACCTOSHUS MIEPEXOIUT B TUHECUHBIN, a 3aTEM B TOUEUHBIN UCTOYHHUK.

Pa3zpabarbiBaeMbIii MOAXOJ MO3BOJISIET OLIEHUTh CHUKEHHUE IIymMa 3a CYET
JTUBEPTeHIUH MPU PACIIPOCTPAHEHUHU 3BYKa B CBOOOTHOM IIOJIE.

OcHogHble noI0JHCeHUsL MeoPUU.!

1. B pa3paboTaHHOi TeOpUM HCHOJIB30BaHbl MOJIOXKEHUS BOJIHOBOM,
r€OMETPUYECKON U CTATUCTUYECKON TEOPUM aKyCTHUKHU;

2. 3BYyKOBO€ TI0JIE B TOYKE HA TEPPUTOPUU 3aCTPOMKH (HOPMHUpYETCS
BKJIaJlaMU BTOPUYHBIX UCTOYHUKOB IIyMa;

3. ['pynma TOYEUHBIX MCTOYHUKOB HA TEPPUTOPUHM NPEATPUATHUSA
anIpOKCUMHUPYETCS TUIOCKUM UCTOYHUKOM IIIYyMa;

4. PacnpocTtpanenue myma Ha NMPUIETAIOMIEN TEPPUTOPUU MPOUCXOIUT
OT BTOPUYHOIO IUIOCKOTO H3JIy4yaTessi 3BYKa, KOTOPBIA IO MEpE YBEIUYEHUS
PacCTOSIHUS IEPEXOAUT B IMHENHBIN, & 3aT€M B TOUYCUHBI HCTOYHUK;

S. IIpn pacrpocTpaHeHMM IIyMa YYMUTBIBAKOTCS SIBJIEHUS OTPAXKEHHS,
NOTJIOIIEHUS, TU(PAKIIMKA U TUBEPTEHIINH 3BYKA;

6. JIist  onleHKW IUQPAKIUU  yUYUTHIBAETCS IyTh 3BYKOBOTO JIyda,
orubaromui MpensiTCTBUE.

OcHosHbie donyweHus pazpabomanHol meopuu:

[Tpu pacueTax ObLTIO IPUHATO HECKOIBKO AOMYIIEHUI, OCHOBHBIE U3 KOTOPBIX
cleayroume:

1. IIpn paccmoTpeHMM MPOLECCOB AUBEPreHUMM MCTOYHMK IIyMa

IMPUHUMACTCA HCHAIIPABJIICHHBIM HCTOYHHUKOM;,
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2. PaCCManI/IBaeMI)IG TOUCYHBIC HCTOYHMKHM IOIYMa HCKOI'CPCHTHBLI

(paCCManI/IBaIOTCﬂ IMAPOKOMOJIOCHBIC UCTOYHUKH, PACCTOAHUC MCIKAY KOTOPBIMH

PEBBIIIACT JJIMHY BOJHBI 7 2 g),

3. Bce paccmarpuBaeMble MNpoLECChl JIMHEWHBI, MOCKOJBKY YpPOBEHb
3BYKOBOTIO JiaBjieHUs1 UICTOUYHUKOB MeHee 130 nb Bo Bcex monocax 4acrTor;

4. MonekynsapHoe  3aTyXxaHue  3ByKa B BO3JyXe,  BIHUSHUE
METEOPOJIOTUYECKUX YCIOBUA, MOTJIOLIEHUE MOBEPXHOCTHIO HA PACIpPOCTPAHEHUE
3BYKa U T.II. OIIEHUBAETCS M0 CTAHJAPTHBIM MeToAuKam [38];

5. VYyer BausHus kKodhduimenta aUPpakiuu Kak Mepbl HW3MEHEHUS
HaIpaBJICHUS PACIIPOCTPAHEHHU 3BYKa [IPU HATMYHUH TPOU3BOJIUTCS B COOTBETCTBUU
¢ pabotoii [134], ko3 unnenT qudpakunu P3¢ IPUHUMAETCS paBHbIM 1/7;

6. B Teopun He yuuThIBacTCS SIBICHUE UHTEPPEPECHITHIH.

B pa3paboTaHHON TE€OpUU YUUTHIBAETCS, YTO U3HAYAIHHO 3BYK PAaBHOMEPHO
pacrpenensieTcs o BCcel MO MIOCKOr0 UCTOYHHUKA IIyMa, PacloJIOKEHHOTO
napasuielibHO OBEPXHOCTH 3€MJIM, HalpuMep, Mo Kposie 3aaHud. OgHako npu
OIICHKE JUBEPIeHIIMN YUYUTHIBAETCS BTOPUUHBIA HCTOUYHUK IIIyMa, PaCIOIOKEHHBIN
Ha (acamax 34aHUN, MEPICHIUKYISIPHBIX TMOBEPXHOCTH 3eMid. TakuM oOpazom,
IPOUCXOUT TpaHchopMalMsi MEPBUYHOTO HCTOYHMKA BO BTOPUYHBIM 3a cyer
mudpakIuy 3ByKa 4epe3 KPOMKY 37aHUM.

[Ipu 5TOM 3BYK OT HCTOYHMKA IIIyMa cCpa3y IMOMagaeT K OOKOBOMY
CBOOOJTHOMY peOpy MPEnsATCTBUSI, U PACIIPOCTPAHSAETCA 3a HETO C y4€TOM METO0/a
oru0aHus, YYUTHIBAIOMIETO JIMHEHHOE paCIpOCTpaHEHHWE 3BYKOBOW BOJIHBI,
3aBUCSAIIEE OT JIMHEHHBIX MapameTpoB mnpensTcTBust. Koadpdumment audpakuuu
MPUHUMAETCS AJI 3TOTO CBOOOHOTO pedpa.

JluBepreHuusi pacCUUTHIBAETCS JISl INIOCKOTO UCTOYHUKA, PACTIOIO0AKEHHOTO

Ha (hacaje 31aHus1, 0OpalIeHHOTO B CTOPOHY PACUETHOM TOUKH.
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3.2.2 'paHuUbI pacyeToB

['panuunbie yCIIOBHS pacyeTa OIMpPEAEsIOTCS BUAOM 3BYKOBOM BOJIHBI U
pa3MepoM aKyCTUUYECKON TE€HHU, KOTOpasi BOZHUKAET 3a MPEMSATCTBUEM.

Omnpenenenre TpaHull Mepexo/ia 3BYKOBBIX BOJIH, U3JIy4aeMbIX 3JaHUEM Kak
BTOPUYHBIM HCTOYHHUKOM IIIlymMa, M3 OJHOIO THIA B Jpyro (miockas—
HUIMHIpUYecKas— chepuueckas), IPUHATHI claeayromue gonymenus [133]:

J1J1s1 TUTOCKOM BOJIHBI:

R <0,4VS ,m, (3.2)

rae S — IIomaab UCTOUYHHUKA, M2, paBHAS S= [y A,y
[5; — NJIMHA BTOPUYHOTO UCTOYHHKA (37aHUs), M;
hs;— BBICOTA BTOPUYHOTO UCTOYHUKA (3aHUSA), M.

JIns UMITMHAPUYIECKON BOJIHBI:

R<2 (3.3)
Jnisa cheprudecKoi BOJIHBI:

R = 21, m. (3.4)
3ByKOBas BOJHA MPUHUMACTCS KBa3UITMIMHAPUIECKON B TIpeIeiax:

<R < 2 (3.5)
CymiecTBOBaHME TAKOTO TUTIA BOJTHBI OBLJI0O 000CHOBAHO B pabote [31].
B nipenenax:

04VS <R <=, (3.6)

3BYKOBAas BOJIHA MPUHUMAETCS KBa3UILIOCKOM.
Bce rpanuyHbie yclioBus ISl epexoda BOJIH W3 OJHOTO THIIA B JIPYroM, a
TaKKe pacyeTHbIC (POPMYJIBI IS KAXKJO0TO THIIA BOJIHBI coryiacHO [132], 060011eHbI

B TaOmune 3.2.2.1.
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Ta6nuna 3.2.2.1. Xapaxkrep 3ByKOBOH BOJHBI M pacueTHbIC (DOPMYIIBI

Xapakrtep 3ByKOBOU
YcnoBus dopmyna a1 pacyera
BOJIHBI
IImockas R < 0,4\/§
Wucm lh
04VS <R | I, = i arctg NITOE -
T

KBaszuruiockas l 2RNAR +1" +h

S —_

s
l
Hunuaapuyeckas R<-—
77- Wucm l
l,, =——arctg —

l 27R 2R
KBasununuuapuueckass | — < R < 21

s

Wucm
Cdepuueckas R > 21 I, = :
QR

R — paccTosiHME OT KMCTOYHHKA IIyMa JO PACUETHOM TOYKH, M;
h, [ — BBICOTA M IIMHA W3TydaTens (3gaHus), M;
S — moIank U3IydaTens, M
W ,,em — MOIITHOCTh UICTOYHHUKA 3BYKa, BT;
Q — yro, B KOTOPbIHA MPOU3ZBOAUTCS U3ITyYCHUE

3.2.3 IIpaBujio pacueToB

PacueTsl BBITOTHAIOTCS B COOTBETCTBHUM C MPABWIIOM, IpeaoxkeHHbIM H.H.

NBanoBeiM [133] cornacHo koropomy (pucyHok 3.2.3.1):

Wir 2 LWy > L oW, > >, > W, > Ipr (3.7)

rae  Wyer — aKycTUUECKas MOLIHOCTh HCTOYHUKA, BT;
I} — MHTEHCHBHOCTB 3ByKa HA IIEPBOM IIOBEPXHOCTH C IIEPBBIM UMIICJAHCOM,
Bt/™M?%;

W) — akycTr4ecKasi MOITHOCTb 3BYKa, M3Jy4a€MOT0 3TOU IIOBEPXHOCTHIO, BT;
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I, v W, — T0 e 1711 BTOPOU MOBEPXHOCTHU C HOBBIM UMIIEIAHCOM;
I, u W, — 10 e Il n-ii HOBEPXHOCTH;

IpT — MIHTEHCHBHOCTS 3ByKa B pacdyeTHol Touke (PT), Br/m2.

Il IZ In
W/ICT
IPT
1 2 3 4 5

Pucynok 3.2.3.1 — MiutrocTpanus K mpaBwIy pacueToB: | — HCTOYHUK 3BYKA;

2,3, 4,..., n — nepexoHble MOBEPXHOCTH; 5 — pacueTHasi TOUKa

HcxonHOM BENWYMHON /Ji pacyeToB SIBISIETCS aKyCTHUYECKash MOUIHOCTb
UCTOYHHKA IIYMa (Wyer), KOHEUHOM BEJIMYMHON SIBJISIETCS MHTEHCUBHOCTD 3BYKa B
pacuetHoi Touke (Ipr).

BriBog pacuetHolt GhopMysibl ISl JTMHEHHOTO MCTOYHUKA OCYIIECTBIISETCS
COTJIACHO Teopuu TnpeiokeHHo MaekaBoit [132]. JlunelHblid H3My4yaTenb
KOHEYHOW JJIMHBI MPU ITOM MPEACTABISIETCS HAOOPOM TOYEHHBIX HCTOYHUKOB,
pacrpenenéHHbIX OT X, A0 X Kak MoKa3aHo Ha pucyHke 3.2.3.2. J{ns Takoro nojaxoaa
IJIOTHOCTh 3BYKOBOW JHEPIMM, M3JIy4aeMOM pacCMaTpPUBAEMbIM JIMHEWHBIM
UCTOYHUKOM TpPU U3JIYYEHUH B TMOJYHPOCTPAHCTBO [JIsi PACUETHOM TOYKH,
pacroIoKEeHHOW Ha PacCTOSHUU d OT UCTOYHHMKA ITyma, OyAeT OmpeneisTh IO
dbopmyie (3.8):

Fo W (x_dx (3.8)

2mc /X1 dZ2+x?’
B pesynbraTe npeoOpa3oBaHuil yKazaHHY0 (GOPMYITy MOXKHO MIPEACTABUTH B

Buje [132]:

W o (3.9)
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P

Pucynok 3.2.3.2 — Annpokcumanust JIMHEITHOTO UCTOYHUKA KOHEYHOM JJIUHBI

Ecnu npuHATH IIMHY MCTOYHMKA paBHOU [, a x/=x2=I/2, Torga u3MeHeHue
IJIOTHOCTH 3BYKOBOM SHEPIUH C U3MEHEHUEM PACCTOSIHUS MOYKET OBITh ONPEEICHO

KakK:

w1 ! (3.10)
E = %E(arctgﬁ

OTCI-OI[a HMHTCHCUBHOCTL 3BYKa OIMPCACIUTCS KaK:

w1 l (3.11)

=577 (arctg —

I
2d

[Tonarasi, 4yTo 3BYK B BEpXHEH 4YacTW 3JaHUS U3JIY4YaeTCs JIMHEHHBIM
UCTOYHUKOM JUIMHOW / Ha pacCTOsIHHE, PaBHOE BBICOTE 3/aHUA A, AJII KOTOPOTO
BBINOJIHSAETCS YCJIOBUE /i < /7, TOrAa UHTEHCUBHOCTh 3ByKa Ha CTOPOHE 31aHMUS,

NEPIECHINKYJISIPHOW HCTOYHHKY 3BYKa, ONPEIEIIUTCS KaK:

)
I = g —, 2, )
I archh Bt/™m (3.12)
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3.2.4 Pa3zpaboTka MaTeMaTH4eCKO MOJeJIU JIsl OLEHKH PACIIPOCTPAHEHUS

LIyMAa NPOMBIILIIEHHOT0 MPeANPUsTHS

['paHuyHbBIE YCIOBHUS pacueTa OMNPENENSIIOTCS BUIOM 3BYKOBOM BOJIHBI,
onuckiBaeMoi popmynamu u3 tabmunbl 3.2.2.1. PacdeTHas cxema sl OLIEHKU

pacrpocTpaHeHus IiIyMa MpeJcTaBieHa Ha pucyHke 3.2.4.1.

Pucynok 3.2.4.1 — Cxema g pacueta pacipoCTpaHEHUs IIyMa:
1 — mepBUYHBIN IJIOCKUI UCTOUYHUK ITyMa (KPOBJIsi), 2 — BTOPUYHBIHN TIOCKUHT

uctoyHuk myma (dacan), PT — pacueTnas Touka

KpoBinsg 37aHus, annpoOKCUMUPYETCS KaK MEPBUYHBIM IUIOCKUMI HCTOYHUK
myma, CGOPMHUPOBAHHBIA COBOKYITHOCTBIO TOYEUYHBIX HCTOYHHUKOB, 3BYKOBAs
DHEpPrus KOTOPBIX TMPHU PACIPOCTPAHEHWH B PACYECTHYK) TOYKY YaCTHUYHO
sKkpaHupyercd 3aaHueM. C yueTtom npuHiuna I roirenca, BTOpU4HbIM U31ydaTesieM
BBICTYIIA€T BEpXHEE PeOpPO 3MaHus, KOTOPOE MPEACTABISIET COOON BTOPUYHBIN
JUHEWHBIA U3TydaTeslb KOHEYHOM JUIMHBI, paBHOMU JTMHE 31aHus [ (M), C ITUPUHOM,
KOTOPYIO MPUMEM YCIOBHO paBHOM | M. AkycThueckas MOIIHOCTb NEPBUYHOIO

H3JIydaTCJIsd pacCiliOJIOKCHHOI'O Ha KPOBJIC 3/IaHUA OIIPCACIUNTCA KaK:

W, =1 xIx], Br, (3.13)
rae [ — MHTEHCUBHOCTD 3ByKa Ha KPOBIIE 3/1aHus, Br/m?;

[ — nmuHa pebpa 37aHus, M.
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WNHTeHcuBHOCTD 3ByKa /1 =1, paBHOMEPHO pacripeeisercs o gacaay 3AaHus.
AKyCTHYECKasi MOIITHOCTh BTOPUYHOTO MJIOCKOT0 U3Ty4aTesis, PacioaoKeHHOTO CO
CTOPOHBI PACYETHOM TOUYKHU, C Y4E€TOM 3BYKOMOTJIOLIEHUSI KPOBJIH 3[JaHUS C JTTMHOU

/ ¥ BBICOTOU /i COCTABUT:
W,=Ix(1-a,)xIxhxp,,, Br, (3.14)

I Oxp— KOA(P(UIMEHT 3BYKOIOIJIOIIEHUS KPOBIIM U (acasia 3/1aHus;

Baup — KOdPPument qudpaxuuu (1/m).

HMHTEHCUBHOCTD 3ByKa B PACYETHOM TOYKE, PACIIONIOKEHHOW HA PACCTOSIHUU
R 0T 31amms, koTopoe He mpeBbimaeT R < 0,4/S, ompememmtcs mcxons u3

dbopmyIibl, pa3paboTaHHOM JJIsI TUIOCKOTO McToYHUKa [132], Kak:

w, [h
I, = arctg —
27ih " 2RJAR* + 1+ h

, Br/Mm>2. (3.15)

[Toactasus (3.13), (3.14) B (3.15) u cnenaB HEOOXOIUMEBIE COKpAIIECHUS H

npeoOpa3oBaHus, MOTYUUM:

_ Vl/l(l - axp)ﬁdud) al"ctg Ih

27 DRVAR? +12 + I

IPT

, Br/m?. (3.16)

Pasnenum o0o0e dWacTh Ha  CTaHIAPTHBIA  3BYKOBOW  MOpPOr U
nposiorapuMHUpyeM TOJYyYEHHOE BBIPAXKEHHE, B PE3yJbTaTe 4YEro IMOJy4YuM

OKOHYATEJIbHBIN YPOBCHL 3BYKOBOI'O JaBJICHUA J1JIA pacquHoﬁ TOYKH:

L, =L, +10lg(l-«,,)+101g B,,, —10 lglL+

o, ab, (3.17)
Ih

DRAR? + 12 + h?

+101g arctg —-101g2x
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rane  lo=1m.

[Ipu yBenmuueHWW pPACCTOSHHSI OT 3[IaHWS JO PACUYCTHOM TOYKU 3BYK B
pPacUYETHYIO TOYKY OyJeT HM3IydaThbCs JIMHCHHBIM HMCTOYHHKOM, C aKyCTHYECCKOM
MOIIIHOCTBIO:

W,=1,xIx1xp, ., ,Br. (3.18)

MHTEHCUBHOCTD 3ByKa B PACYETHOM TOYKE, PACIIONIOKEHHOW HA PACCTOSITHUU

R ot 3manus, koropoe He peBbimaetr R < [/ 7z, onpeaenutcs o ¢popmyrie:

PT

/4 / 2
- 72 . Br/m~. 3.19
27IR acls SR> o ( )

[IpoBenem HeoOXOaUMBIE MPeOOpa30BaHMs, B PE3yJbTaTe YEro MOJIyYuM
OKOHYATEJIbHBIM YPOBEHb 3BYKOBOI'O JABJICHUS JJISl PACUETHOM TOYKHM B CIIy4dae €e
yAaJeHus OT 3/1aHusl Ha paccTosiuue R</7:

L, =L, —101gpg,, +101g(l1-¢,, —IOIgZL—IOIgR£+
; 0 ° , nb (3.20)
+101g arctg R 101g2x
rne Ro=1wm.
[Ipu panpHEWIIEM YBEJIMYEHUH PACCTOSHUS MCTOYHUK IIymMa MPUMET

TOYEYHBIN BH]I, @ €r0 aKyCTHYECKasi MOITHOCTh ONPEJIEINTCS KaK:
W,=1,x1x1x g, , Br. (3.21)

Torma WHTEHCMBHOCTH 3ByKa B pPAacd4eTHOM TOYKE, DPACIIOJIOKEHHOW Ha
pacctossHuu R 0T 31aHus, koTopoe npessitiaer R>21 , onpeaenutcs no popmyie:

— WZ
Y

, Br/v?. (3.22)

[IpoBeaem HeoOxomumpie MpeoOpa3OBaHMs, B PE3YJIHTATEC UYETO MOIYyUYHM
OKOHYATEeJIbHBIH YPOBEHb 3BYKOBOTO JABJICHUS ISl pACUCTHOU TOYKHU B CIydyae ee
yAaJeHus OT 3/laHusl Ha paccTosiHue R>21:

R
Lyp = Ly +101g B,y +101g(1-a,,) =20 1g-—~10 lg 27 1. (3.23)

0
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3.3. TeopeTuueckue Ucc/ieI0BAHNS 3BYKOBOIO 10JIsl, 00PA30BAHHOIO MJIOCKUM

HCTOYHHUKOM

[IpoBemeM aHanmM3 mpeIaraeMbIX PacYETHBIX (POPMYJ, OIKCHIBAIOIINX
CHIDKEHHE TIIyMa MPHY paclipOCTPAHEHUN 3BYKOBOM BOJHBI OT TUIOCKOTO, TUHEHHOTO
U TOYEYHOTO HCTOYHHMKA COOTBETCTBEHHO. /Iy aHanm3a BbIOEpEM IUIOCKUIA
UCTOYHHUK, OOpa30BaHHBIM MCTOYHMKAMH IIyMa Ha TEPPUTOPUH TPEIIPUSTHS
00O «benarporepMuHa», C XapaKTEPUCTUKAMH, 00€CTICUNBAIOIIIIMYU TPAHUIHBIC
yCIIOBUS AJIs1 pacueTa npeacTaBieHHbie B Tadbnune 3.3.1
Tabnuna 3.3.1. 'pannyHbIe YCIOBUS IJI TPOBEICHUS pacueTa CHIDKEHUS IIIyMa OT

IIJIOCKOTO NCTOYHHKA IITyMa

Jlnina Jnuna | Beicota | [lnockas | Hunuaapuueckas | Cdepuueckas
nepumetpa | (I),m | (h),m BOJIHA BoJHA (>R), M BOoJHA (>R), M
Law, M (>R), m
700 160 22 24 223 1400

Bnusuue nudpakinuoHHbIXx 3G()EKTOB HA CHUKEHUE IIyMa HE 3aBUCHUT OT
dbopMBl BOJIHBI M YYUTBHIBACTCS HA I3Tale Mepexoia MCTOYHMKA OT IUIOCKOTO K

MUINHAPUYICCKOMY Ha KPOMKC IIJIOCKOI'O HCTOYHHKA. I[J'IH paCCManI/IBaCMOﬁ

PacueTHON CXeMbI IpH B,,, = 1/ Bennunna 101g/f,,, cocrasur munyc 5 nBA.

BivsiHue 3BYKONOIVIOIIEHMS IOACTUIAOLIEH IOBEPXHOCTH UIPAECT POJIb
UCKJIIOYMTENIPHO Ha paHHUX JTanax (OpMHUpPOBaHUS 3BYKOBOIO IIOJIA U
XapaKTepU3yeTcs IIPENMYLIECTBEHHO IIOKA3aTeIIMU K03 puimeHTa
3BYKOIIOTJIOIIEHUS KpOBJIM. Bennunna koa¢pdunneHTa 3ByKONOTIOIEHUS 3aBUCUT
0T (PM3UYECKUX CBOMCTB MaTepHalia U COOTBETCTBEHHO MMEET Pa3HYIO BEJIMUMHY Ha

Pa3JIMYHBIX MTOJ0CAX YACTOT, I pacueTa IPUMEM B KAUYECTBE MaTepHrasa MOKPbITUS
KPOBJIM - Pe3UHy Ha OETOHHOH MHOMIOXKKe, 4To nacT Bemmuuny 10lgl-<,) B
nuanaszone ot munyc 0,1 1o munyc 0,6 1b B 3aBUCUMOCTHU OT YaCTOTHI.

JI1s1 IpOBEPKU NIPEIOKEHHON PACUETHON MOJIEIIN TAKKE BBINOJIHUM PACUYET

YpOBHEW 3ByKa B KOHTPOJIBHBIX TOYKaX. Bcero B kauecTBe KOHTPOJILHBIX BHIOPAHO
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10 pacyeTHBIX TOYEK, pacnojoXeHHbIX Ha rpanune C33 mnpeanpusTds U Ha

TEPPUTOPHUH, TMPUJIETalOME K TMPEANPUATHIO KUIOU 3aCTPOMKH, a TaKKe

COBIIaAarOMMX C KOHTPOJIbHBIMU TOYKaMH, B KOTOPBIX BBIINIOJIHAKOTCA U3MCPCHUS B

paMKax peajn3alvn IMMpoucaAypbl IMPOU3BOACTBCHHOI'O KOHTPOJIIA. CBCI[GHI/I}I 0

pacMoI0KEeHNH KOHTPOJIbHBIX TOYEK MpUBEIEHBI B Tabnuie 3.3.2.

Ta6numa 3.3.2. CeneHust 0 pacloiOKEHUN KOHTPOJIBHBIX TOYEK, OTHOCUTEIIBHO

IMPOMBIINIJICHHOTO IMTPCATIPUATHA

NoPT MecTo pacnonoXeHus pacyeTHOW TOUKHU Bricora Haj yposHem
IIOBEPXHOCTH, M.
Ha rpanune C33 (ceBep)/ Ha TpaHUIIe 36MEITBHOTO
KT-1 y4yacTKa Juis BeJCHHUS JIMYHOTO TOACOOHOTO X03s1iicTBa 1.5
(xamactpoBbiit HOMep Ne 425682405101000130)
KT-2 Ha rpannne C33 (ceBepo-BOCTOK) 1.5
KT-3 Ha rpanuiie C33 (ceBepo-BOCTOK) 1.5
KT-4 Ha rpanune C33 (roro-BocTok) 1.5
KT-5 Teppuropus xuinoi 3acTpoiiku ycaae6Horo Tumna (1. 15
OpexoBka, y 1. 67, koopauHaTel 54.488446, 26.365634) '
KT-6 Teppuropus xuinoi 3acTpoiiku ycaae6Horo Tumna (1. 15
OpexoBka, y 1. 57, koopauHatel 54.489158, 26.363389) '
KT-7 Ha rpanune C33 (ceBepo-3amnan) 1.5
Teppuropus xuinoi 3acTpoiiku ycaae6Horo Tumna (1.
KT-8 1.5
OpexoBKa)
KT-9 TeppuTopust xunoit 3acTpoiiku ycane6Horo tumna (T. 15
Cwmoprons, yi. Komcomonbckas, 146A) )
Tepputopust xusoi 3acTpoiiku ycaneoHoro tumna (T.
KT-10 1.5
Cwmoprons, yi. borymesuya, 1. 39)
[Ipy BBIMOJHEHHH PACYETOB TaKXKe HEOOXOAUMO y4ecTh A(PQeKTs

DKPAaHMPOBAHUA HA MYTH PACHPOCTPAHEHUS IIymMa OT MPEANPUATHA A0

KOHTpOJIbHBIX Touek KT-1, KT-4, KT-6 u KT-7.

Pe3ynbTaThl pacueToB B KOHTPOJIBHBIX TOYKaxX MpUBEAeHBI B Tabmuie 3.3.3.

[TonpoOHbIe pe3ynbTaThl PACUETOB MPEACTABICHBI B IPUIIOKEHUU 2.
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Ta6nuna 3.3.3. CpaBHeHUE pe3yIbTaTOB U3MEPEHUM U PacueTOB

YpoBeHb
YpoBeHb
MecTo pacnonoKeHus pacueTHOU 3ByKa 3BYKa 1o Pazunna
NePT pe3yabTaTam ’
TOYKH (mHEBHOE nbA
i), 5A pacyeros,
p ) J:[BA
Ha rpanune C33 (ceBep)/ Ha
IpaHuIle 3eMEeTbHOTO yJacTKa JUis
KT-1 BEJICHUS JINYHOTO MOACOOHOTO 50 53 3
X0351CcTBa (KagacTpoBbIi HOMep Ne
425682405101000130)
KT-2 | Harpanuue C33 (ceBepo-BOCTOK) 49 52 3
KT-3 | Harpanume C33 (ceBepo-BOCTOK) 47 48 1
KT-4 Ha rpanuiie C33 (10ro-BoCcTOK) 42 44 2
Teppurtopus xKuoil 3aCTpOUKHU
< | ycaneGHoro tuna (1. OpexoBka, y 1.
KT-5 67, koopauHatel 54.488446, 42 39 3
26.365634)
Teppurtopus xKuiaoil 3aCTpOUKHU
| ycaneGuoro tuna (1. OpexoBka, y 1.
KT-6 57, koopauHatel 54.489158, 39 38 !
26.363389)
KT-7 Ha rpanune C33 (ceBepo-3amnan) 48 47 1
KT-8 Teppurtopus xKuiaoil 3aCTpOUKHU 42 39 3
ycanebHoro tumna (1. OpexoBka)
Teppurtopus xKuaoil 3aCTpOUKHU
KT-9 | ycangeOnoro tuna (r. CMOpPross, yi. 43 44 1
KomMmcomonbckas, 146A)

O1eHKa CXOUMOCTHU PE3yJIbTaTOB Pacu€ToB MO MPEII0KEHHBIM (hopMyIaMm C
pe3ysibTaTaMu U3MEPEHUM U pe3ysibTaTamu pacueToB no mertoauke ['OCT 31295.2-
2005, peanu30BaHHBIMHU uepe3 CepTU(UUIUPOBAHHBIN MPOrPaMMHBIA KOMILIEKC

APM «AkycTtukay BepcHsl 3 IpecTaBlIeHa Ha pUCYHKe 3.3.2.
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KT-1 KT-2 KT-3 KT4 KT-5 KT-6 KT-7 KT-8 KT-9

KonTponbHas Touka

B Pacuer o popmynam @ I'OCT 31295.2-2005 (APM "AkycTuka'") € DKCHIEpUMEHT

Pucynok 3.3.2 — O1ieHKa CXOAUMOCTH PE3YIbTATOB PACUETOB I10

NPEJI0KEHHBIM pacuyeTHbIM (hopMysiam

AHanu3 pe3ynbTaToB PacyeToOB MO MPEIIOKEHHBIM (GOpMyJaM M HATYpPHBIX
U3MEPEHU MOKa3bIBAET CXOAUMOCTh B mpeaenax 3 nbA, uro kiaccuduimpyercs
KAaK yZOBJIETBOPUTENBHBIN PE3ynbTaT. Pe3ysbTaTel pacyeToB IO IPENIOKEHHBIM
dbopMynaM HUMEIOT COMOCTaBUMYIO, a B OTACJIbHBIX TOUKaX H3MEpEeHUN
MPEBOCXOJSAIIYI0 CXOJAMMOCTh IO CPAaBHEHHUIO C pe3yJbTaTaMHU pacyeToB IO
I'OCT 31295.2-2005.

JlonmoaHUTENBHO OBUIO MPOBEJIEHO CpPaBHEHHE pe3yJbTAaTOB pACUYETOB IO
IpeJIoKEHHBIM (DOpPMYJIaM ¢ pe3ysibTaTaMu U3MEPEHHM U pe3ylibTaTaMU PacyeToOB
no metoauke 'OCT 31295.2-2005, peann30BaHHBIMH Yepe3 CepTUPUITUPOBAHHBIN
nporpaMMHbIii koMmiuiekc APM «Axkyctuka» Bepcus 3, 119 TOYEK HU3MEPEHUH,
pPACIIOJIOKEHHBIX ~ HA  Pa3iIMYHBIX  PACCTOSIHUAX  OT  paccMaTpUBaeMoro

IMPpOU3BOACTBCHHOI'O 00BEeKTA. PCByJIBTaTBI CpaBHCHMA NPCACTABIICHbBI HA PUCYHKC

3.3.3.
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100 200 300 400 500 600 700 800

PaccrositHue oT HCTOYHHKA myma, M

=&—HarypHble U3MEpPEHUs
Pacder no npenioxeHHbIM opMyliaM

Pacuer mo 'OCT 31295.2-2005 (APM "Axkyctuka")

Pucynok 3.3.3 — OueHka cX0AUMOCTH PE3YJIbTaTOB PACUETOB I10

MPEIIOKEHABIM (POpMyIiaM TSl pa3IMYHBIX PACCTOSTHUI OT MCTOYHHKA TITyMa

[To pe3ynbpTaTam aHanmu3a pe3yJbTaTOB, NMPEACTABICHHBIX HA PUCYHKE 3.3.3,
MOKHO CII€aTh CAEAYIOMINHI 3aKII0OUEHHUS

1) CpaBHeHHE pe3yIbTaTOB PACUETOB YPOBHEW 3BYKa M0 MPEAI0KEHHBIM
dbopmynam U pe3ynbTaTOB HaTypPHBIX U3MEpEHUI MOKa3bIBAET
yIOBIETBOPUTENbHYO, B Tmpenenax =3 nbA, cxogumocTh Il pacCTOSHUN
25 — 800 MeTpOB OT UCTOYHHKA IIYMA;

2)  HaumeHnbplias pa3HUMI@ MEXIAYy pe3yJbTaTaMH HU3MEPEHHH U
pe3yibTaTaMu pacuyeToB MO MPEJIOKEHHbIM (dopMmyiaM JOCTUTHYTa Ha
paccrostausax 200 — 400 meTpoB;

3)  Hapaccrosuusax ot 200 10 800 METpOB OT paccMaTpUBAEMOTr0 00BEKTA
pacyeT ypOBHEW 3ByKa IO MPEIJIOKEHHON METOJUMKE IOKa3bIBACT JYUIIYIO
TOYHOCTb, 4eM pacueT no meroauke ['OCT 31295.2-2005.

4) Ha paccrosausix cBoimie 400 MeTpoB pe3yJsibTaThbl PacyeToB IO

peJIoKEHHBIM B uccienoBanuu Gopmynam u no meronuke ['OCT 31295.2-2005
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MEHbIIIE, YeM Pe3yJIbTaThl HATYPHBIX U3MEPEHUM B TOUKaX. MOXHO MPEANOI0KUTD,
YTO TaKO€ OTKJIOHEHHE OOYCIOBJICHO OTCYTCTBHEM BO3MOXKHOCTH OOECICUHUTH
MOJIHOLEHHBIN Y4Y€T BKJIaJla MCTOYHUKOB (DOHOBOrO IIyMa IPU MPOBEIECHUU
HATYpHBIX HM3MEPEHUN Ha MECTHOCTH BOJIM3U ACHCTBYIOIIMX MPOMBIIIIEHHBIX
00OBEKTOB Ha pACCTOSHUSAX, Korja (HOHOBBIE WCTOYHUKA HAYWMHAIOT JaBaTh

3HAYUMBbIN BKJIa B @OpMHpOBaHI/IC 3BYKOBOI'O IIOJIsI B TOYKE.

BbIBOAEBI IO IJ1aBe

1) CdopMynnpoBaHbl OCHOBHBIE TIOJIOXKEHUS U IONYIIEHUS TEOPHUH.

2) Pa3zpaboTrana maTemaTudeckass MOJEJIb PACPOCTPAHEHHUS IITyMa OT
MPOMBIIJIEHHOI'O IPEAIPUATHS, allIIPOKCUMHUPOBAHHOTO INIOCKUM HCTOYHUKOM.

3) Pa3paboTansbl npaBuia pacuera ypoBHEW 3ByKOBOW MOLTHOCTH
IUIOCKOI'0 UCTOYHHKA.

4) [IpeacraBnensl GopMyJibl pacyeTa CHIKEHHS IIlyMa IIpH

pacnpoCTpaHCHUHU IIyMa OT IIPOMBIIIJIICHHOI'O 00BbEKTa Ha MECTHOCTH.
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I'masa 4. IPAKTUYECKHE PEKOMEHJALIMH 110 CHUKEHUIO
BHEIIHET'O IIYMA NNPEAITPUATHUSA

4.1 Ilymo3amiMTHOE 30HUPOBAHNE TEPPUTOPUU BOJIHU3H NMPOMBIIIJIEHHOT O

npeanpusaTHs

Jns peann3anyy MPAKTUYECKOIO IPUMEHEHUS IPEAIaraéMoro MeTona
OLICHKU M CHW)KEHUS IIyMa IIPOMBILUICHHBIX NPEANPUATHN NIPEAIAracTcsi CUCTEMA
30HMPOBAHUSA TEPPUTOPHUN.

Heo0xoauMocTh 30HUPOBAHUS MPUIETAIOMINX K MPEINPUITHIO TEPPUTOPUIA
o0OyCJIOBJI€HAa  II€JIECOOOPAa3HOCTBIO  NPUMEHEHUs  Takoro  Meroja s
000CHOBaHHOTO BHIOOpA IIYMO3AIIUTHBIX MEPOMPUITHH.

Tak kak ypoBHM 3ByKa W YPOBHM 3BYKOBOI'O JABJIICHHMS B TOYKax,
pPACIOJIOKEHHBIX HA MPWIECTAOIIUX K MPEIIPUATUHIO TEPPUTOPUAX HUMEIOT
M3BECTHYIO 3aBUCUMOCTb OT OCHOBHBIX IapaMETPOB IUIOCKOTO MCTOYHMKA IIyMa,
00pa30BaHHOIO MPEINPUITHEM, TO HMEHHO €ro MapaMeTpbl Ipeajaraercs
VCIIOJIB30BaTh JUIsl IPOTHO3UPOBAHMS IIIyMa HA IPWJIETAIOLIUX TEPPUTOPHUSIX.

CorylacHO INpEeACTaBICHHOM B 3 TJlaBe HACTOSILEr0 HMCCIEIOBAHMUS
MaTeMaTHYECKOM Mozenu M (GopMyslaM IO pacyeTy CHIDKEHHUS IIymMa IIpH
pacIpoOCTpaHEHUN €ro Ha MECTHOCTH, OCHOBHBIMM ITApaMETPAaMM, KOTOPBIE

OKa3bIBaIOT IMPCBAIUPYIOIINUC BIMAHHNC HAa IIYM B KOHerTHOﬁ pvaCTHOﬁ TOYKC,

SIBJISIFOTCSL:
1. YPOBEHB 3BYKOBOW MOIIHOCTH INTIOCKOTO UCTOYHMKA IIyMa;
2. paccTosiHuE OT UCTOYHMKA IlIyMa 10 TOYKU HaOJII0ACHUS;
3. JIMHEWHBIE pa3Mepbl HCTOYHHUKA.

JIpyrue mapameTpbl, TaKu€ KaK 3BYKOIOIJIOUICHUE MOACTHIAKOLIECH
MOBEPXHOCTH, BOJIM3M TOYEUHBIX HCTOYHUKOB IIIyMa, HpeoOpa3yemMbIxX Jis
JaNbHEUIINX PAacyeTOB B IUIOCKMH MCTOYHUK IIyMa, MOKa3aTrelb Audpakuuud u
poyue MO0 U3MEHSIOTCA B Y3KUX JIMaIa3oHax, JM00 XOTh U OKa3bIBAIOT BKJIAJ B

dbopMHpoOBaHUE 3BYKOBOTO TIOJISI, HO MAJIO3HAYNTEIBHBIMN.
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[Ipennaraemas MeTO0JOTHS 30HUPOBAHUS TEPPUTOPUM, MPHUJIETAIOIIUX K
MPOMBIIICHHOMY MPEANpUATHs Oa3upyercss Ha MOAXOJE MPEIJI0KEHHOM B
[69,136]. PekomeHnmanuu mpeajioKeHHbIE ucciienoBateneM B [69,136] BBogsT
KJIacCCU(UKAIIUIO CTAI[MOHAPHBIX MCTOYHUKOB IIyMa U3 6 KJIACCOB ITYMHOCTH OT
«MAaJIOIIYMHBIX» JI0 «HENEPEHOCUMO IIYMHBIX», OAHAKO MPSAMOE MPUMEHEHUE
NMPUBEICHHBIX B paboTax pekoMmeHAanui 0e3 peanu3aluu IpeaBapuTeIbHON
OIICHKM BKJIaJa KaXKIOTO W3 PAacCMaTPUBAEMBIX HCTOYHHKOB B (hOPMHPOBAHUE
3BYKOBOI'O MOJS OT BCErO MPEANPUATHS MOXKET MPUBECTH K HEPALMOHAIBHOMY
pacrpesiefieHuI0  PecypcoB M CHIDKEHHMIO  WUTOTOBOM  Pe3yJbTaTUBHOCTH
IIYMO3ALIUTHBIX MEPOTIPUSITUH.

[Ipennaraemass MeETONOJOTHUS 30HUPOBAHUS TEPPUTOPUN HAUMHAECTCSA C
BHEJAPEHUsS KJacCU(PUKAIMK MPOMBIIUICHHBIX —MNPEANpUATHH 10  (HaKTopy
IIYMHOCTW», HCXOJAS U3 YPOBHEW 3BYKOBOWl MOIIHOCTH paccMaTPUBAEMbBIX
npeanpustuii. Krnaccudukanuss mnpeanpusTuil  moapasymMeBaeT MPHUCBOCHUE
OPEaNPUITHIO OAHOTO U3 4 KJIacCOB B COOTBETCTBUH ¢ Tabnuuei 4.1.1:

Ta6nuna 4.1.1. Knaccudukarus npeanpusTiii Mo IryMHOCTH

DOKBHUBAJIEHTHBI KOPPEKTHPOBAHHBIN
Ne /m Kuace npennpusitus YPOBEHB 3ByKOBOW MOIIIHOCTH

npennpustus Lwa, 1IBA

1. | ManomymHoe 100<Lwa<I10
2. | lllymHuoe 110<Lwa<120
3. | IloBbIIEHHOM ITYMHOCTH 120<Lwa <130
4. | O4yeHb MIYMHOE Lwa>130

Taxxe BBUAY BIMSHUS JIMHEWHBIX pPa3MEpPOB aANIPOKCUMUPOBAHHOIO
IUIOCKOTO MCTOYHHMKA IIyMa Ha YCJIOBMs PACIPOCTPAHECHMS IIyMa, METOAOJIOTHUs
30HUPOBaHUS MpEANoJaraeT Takke y4eT AAHHOTrO (akTopa yepe3 HauOOJBIIMMA
JUHEUHBINA pa3Mep /max, M HU3JIyYAIOLIEH YaCTU MPEANPUATHUS, TO €CTh YACTH I

CIpyIIMpOBaHbl 3HAYMMBIC HCTOYHHUKH IIyMa.
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Cucrema 30HUPOBAHUA AJIA IPUIICTAIOIUMX K IIPOMBIIIIICHHOMY O6’beKTy

TEPPUTOPUH JKUIION 3aCTPOUKH MpeAcTaBieHa B Tabmuie 4.1.2.

Tabmunma 4.1.2. Cucrema 30HUPOBAHUS TEPPUTOPUN, MPWIECTAOIMX K
MIPOMBIIIJICHHOMY TIPEANPUSATUIO HA TTPUMEPE KHUIIBIX 00HEKTOB
YpoBeHb JlunennpIi PaccrosiHus ot Onrpkaiiield TpaHuIlbl IPEATPUITHS 10
3BYKOBOM pazmep HOPMHPYEMOT0 00beKTa R, M
MOIIIHOCTH IIOCKOTO
OPEANPUATHS | HUCTOYHUKA lnax, 100 200 300 400 500
Lwa, nbA M
130 Imax >1000 - AL =| AL =| AL =| AL =
181BA 16aBA 151BA 141BA
600< /max<1000 | - - AL =| AL = | AL =
18nbA 17nbA 16nbA
400< /max<600 - - AL =| AL =| AL =
20nBA 181BA 17nBA
200< [;max<400 - - AL =| AL = | AL =
18abA 17nbA 150bA
100< [;max<200 - - AL =| AL =| AL =
20nbA 17nbA 151bA
120 Imax >1000 AL AL =| AL =| AL = | AL =
11abA 81bA 61bA SnbA 4nBbA
600< [;max<1000 | AL AL =| AL =| AL =| AL =
131bA 10nbA 81bA 7nbA 61bA
400< [max<600 AL AL =| AL =| AL =| AL =
150bA 12nbA 10nbA 81bA TnbA
200< max<400 AL AL =| AL =| AL = | AL =
181bA 14nbA 81bA 7nbA 5nBA
100< [;max<200 - AL =| AL =| AL =| AL =
131bA 10nbA TnbA S5nbA
110 Imax >1000 AL + + + +
1nBA
600< [;max<1000 | AL + + + +

3nbA
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YpoBeHb JInnenHbII PaccTosiHus oT Ommkaiiieil rpaHuIbl NPEeAnpHUsITHS 10
3BYKOBOM pazmep HOpMHUpYeMOTo 00bekTa R, M
MOILHOCTH IJIOCKOTO
OPEANpUATHS | UCTOYHHUKA [max, 100 200 300 400 500
Lwa, nBA M
400< [;max<600 AL = | AL =+ + +
SnbA 2nbA
200< /max<400 AL =|AL = |+ + +
8nbA 4nbA
100< /max<200 AL = | AL =+ + +
10o0bA 30bA
100 Imax >1000 T n n n m
600< /max<1000 | + + + + T
400< /max<600 + + + + T
200< /max<400 + + + + +
100< /max<200 + + + + T
[Ipumeuanue:

«+» - IIYMO3aLIUTHBIE MEPOIPUATHS HA IPEANPHUITUN HE TPeOYyIOTCS;
«-» - HE PEKOMEH]TyeTCs pa3MeIIeHUE KUIIBIX 00BEKTOB B 30HE;

AL — cymmapHas 53(QEKTUBHOCTh NIYMO3AIIMTHBIX MEpONPUATUN Ha MNPEANpPUSTUU

HeoO0XoaAuMast JUTsl TOCTHXKEHUSI HOPMAaTUBHBIX YPOBHEW Ha TEPPUTOPUH KUIION 3aCTPOUKH.

4.2 CHuKeHHMe IIYMAa MCTOYHUKOB 3BYKOU3O0JUPYIOIIMMH KOKYXaMH

[IpuMeHeHre 3BYKOM3OJUPYIOIIUX KOXXKYXOB SBISIETCS OJIHUM Haubosee
3¢ (EeKTUBHBIX CPENCTB CHIDKEHHUs Inyma. Ha paccMOTpEeHHBIX MpPOMBIIUICHHBIX
00beKTaX NPUMEHSUIMUCh UIYMO3AIIUTHBIE KOXYXH JUIsl CHUXKEHHUS IIymMa OT
POMBIIIUIEHHOT'O 000PYAOBaHUS U KOKYXH, OCHAIIICHHbIE aKyCTHUECKOU PeIIeTKON
JUISl CHUKEHHUSI IITyMa KPBIIIHBIX BEHTHISIIITAOHHBIX CUCTEM.

KecTknii IIyMO3alIUTHBIX KOXKYX Ha BEHTUJISILIUIO COCTOUT U3 2 OCHOBHBIX
AIIEMEHTOB:

o Orpak/1alolire MOBEPXHOCTU (CTEHKU) U3 IIYMO3AIIUTHBIX IMMaHEIEH,

MPEICTABIISIIONINE coboi 3BYKOM30JIUPYIOIIYIO KOHCTPYKIIUIO co
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3BYKOIOTJIOIIAIOUIMM MaTepUaIOM 3aKpbIThIM Nep(OpPUPOBAHHON CTEHKOM Ha
CTOpPOHE TaHeJM OOpallleHHOW K MCTOYHHUKY LIyMma, Hampumep, naHenb tuna [HI1-
k4-HxL (mo TY 25.99-002-4705102383-2024);

o aKycThueckas penietka, Hanpumep pemrerka tuna PXKII(1)-200 (mo
TY 2599 001 4705102383-2024), oOecneunBaromas  HEOOXOIUMBIN
BO3yX000MEH, C PSIOM 3BYKOMOTJIOMIAIOIIUX 3JIEMEHTOB, PACIOJOXKEHHBIX Ha
IIyTH JABUKEHUS ITOTOKA BO3IYIIHBIX MAcC, TO €CTh Ha IIyTH U3JIyYEHUsI OCHOBHOIO
KOJIMYECTBA 3BYKOBOM DJHEPIMM M3JIy4aeMOM BEHTWIILMOHHOM cucTteMou. [l
KOXKYXOB, paclojaraéMblX Ha KpBbIIIax, MPOEMbl aKyCTHYECKUX pEIIETOK B
KOHCTPYKIMU KOXKyXa, Pa3sMEIIAIOTCA € MPOTUBONOJOXKHOW OT 3allHMIIaeMOro
00BEKTa CTOPOHBI.

OO0s13aTENBHBIM  YCIIOBUE SIBISIETCSL TO, 4TOOBI 3BYKOM3OJISALMS IaHEJNEH,
OPUMEHAEMBbIX [UIsI CO3JaHUsl KOpIlyca KOKyXa Oblia OoJibllie BEIUYUHBI
IIYMOIIOAABJICHUS aKyCTUYECKOM PEIIETKH.

IIpumep  WCHONHEHWS  LIYMO3AIIMTHOIO  KOXyXa  JUIsl  KPBIIIHOMN

BEHTWISIIIUOHHOM CUCTEMBI MPEJCTaBIICH Ha pucyHke 4.2.1.

Pucynok 4.2.1 — BHewHuid BU1 KOHCTPYKIMHU IIYMO3AIIUTHOTO KOXKYyXa JIs

CHWI)KCHUS IITyMa KpBIIHHOﬁ BGHTHHHHHOHHOﬁ CHUCTCMbI
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AKyCTHYECKHE PELIETKH COCTOSIT U3 HECYIEr0 KOpIyca, MPeICTaBIIIOIIETO
co00il KECTKYI0 paMKy IO TMEpPUMETPy C MOHTAXKHBIMH OTBEPCTUSIMU, U
IIOTIEPEYHBIX KAJIIO3U, BBINOJIHSAEMbBIE M3 OLMHKOBaHHOW cTanu. JKamro3uiiHble
pPELIETKN pACMOJararoTcss B KOPIyCe€ C HAKJIOHOM mnon yriuoM 45°. Jlamenu
aAKyCTUUYECKOM PELIETKH HANOJIHIIOTCS 3BYKONOTJIOUIAIOIIMM MaTEpUajoM U IS
IIPENATCTBOBAHUS Pa3pyLICHUIO U BBINAJACHHUIO 3BYKOIOIJIOMIAOIIEr0 MaTEPHAIIA C
HIDKHEW 4YacTH 3aKpbIThl NMEepPOpUpOBaHHBIMU MaHenssMu. OOmUN BHUI TUIOBOU
aKyCTHYECKOM peIeTKH NMPEACTaBICH Ha pUCYHKE 4.2.2.

A-10 (o7 100 go 300) (ot 200 o 300) fTDnh.KO 600)

E-10
AB-10
AB-10

ANB-10

A |

Pucynok 4.2.2 — BapuaHTbl HCIIOJHEHUS aKYCTUYECKHUX PEIIETOK Ha

BCHTHJIIIIUIO

O} PexkTUBHOCTD  MPEUIOKEHHOTO  MEpONPUATUS MpU  COOJIIOJICHUU
yKa3aHHBIX BBIIIE TPEOOBAHUM K KOHCTPYKIIMU O OOJBIIEH YacThu 00YyCIIOBJIEHA
3BYKOM30JIUPYIOIIUMHU CBOMCTBA aKyCTUUYECKOUN PEIIETKH U MOXKET JOCTUTaTh JJIs
3HauyuMbIX yacToT: 6 1b Ha 250 I';, 10 b 1a 500 I'my, 12 nb ra 1000 I'u, 1 17 nb Ha
2000 I'm.

4.3 CHu:KeHHMe HIyMa HCTOYHHUKOB aKYCTHYECKHUMH IKPAaHAMH

CHIKeHHE IIyMa aKyCTMYECKMMHU JKpaHaMHu, B COBPEMEHHOW IpaKTUKe
KJIACCU(PUIMPYETCS] KaK CPEICTBO CHIDKEHHUS IIymMa Ha MyTH PacHpOCTPAHEHUS.
OnHuM W3 TJABHBIX JOCTOMHCTB JIaHHOTO MEPONPUSTHS SBISETCS BBICOKas
3G (PEeKTUBHOCTh MO CHIKEHHMIO IIyMa Ha TWYyTH paclpOCTPAHEHHUs, TaKKe
CYILIECTBEHHBIM JIOCTOMHCTBOM SIBJISIETCSI OOJBIIOE KOJMUYECTBO TOYHBIX METO/IOB

pacyeta 3G(HEKTUBHOCTH JAaHHOTO Mepornpuatus. K coxaneHuio CyliecTBEHHbIE
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OTPaHUYEHHS UMEIOIIMECA Yy JAHHOTO CpEICTBAa CHUKEHHS IIyMa, TaKUEe Kak
NOBBILIICHHBIE TPEOOBaHUS K TPYHTY, UyBCTBUTEIHLHOCTh K BETPOBBIM Harpy3kam,
Ype3BbIYAHO HU3Kas 3(P(EKTUBHOCTh MPU PACHOJIOKEHUH HCTOYHHMKOB IIyMa
BBILIE YPOBHS 3€MJIM, BBICOKAs Macca M CYUIECTBEHHas CTOMMOCTb MPUBOIAT K
CHWJIBHOMY CY>KE€HHIO 00JIaCTH MPUMEHEHHUS, B TOM YHCJE JJIsl CHUKEHHSI ITyMa OT
MIPOMBILICHHBIX TPEANPUATHH.

IIpy paccMOTpeHMHM JAHHOTO MEpPONPUATHS Il CHIDKEHMSI IOymMa OT
00Opy/IOBaHMSI Ha TEPPUTOPUU MPOMBIIUIICHHBIX MPEANPUATHN CYIIECTBYEeT 2
OAXOJa:

1) IlpumeHeHME aKyCTHYECKHX O3KPAaHOB U1 CHI)KEHHMS IOymMa OT
JMHEWHBIX MCTOYHHUKOB, TAKMX KaK JMHUU KEJIE3HOJOPOKHOIO TPAHCIOPTa U
aBTOJOPOTH, IPOXOASIIUE IO TEPPUTOPUU TPOMBILIIIEHHOTO MPEANPUSTHS;

2)  llpumeHeHME aKyCTHUYECKMX 53KpPaHOB Ui CHWXKEHUS IIyma
OJIMHOYHBIX CTAlMOHAPHBIX UICTOYHUKOB LIyMa WJIU TPYII TAKUX UCTOYHUKOB, IPU
OTCYTCTBUHM BO3MOYKHOCTH CHI)KEHHS I[IymMa HWHBIMH CpEIACTBAMH, HaIpHUMED,
TIIYIIUTEISMH U IIYMO3AIIUTHBIMU KOXKYXaMH IO TEM UM UHBIM IPUYUHAM.

B nepBom cirydae akyCTUUECKHI SKpaH YCTaHABIMBAETCS BIOJb JIMHEHHOTO
VMCTOYHHMKA IIyMa MEXAY HCTOYHUKOM IIymMa W 3al[UIIAEMbIM OOBEKTOM, Kak
MOKHO OJIM)KE K HICTOYHUKY.

Bo BTOpOM ciyyae aKyCTMYECKMH OKpaH yCTAaHABIMBAETCA MEXKIY
UCTOYHUKOM IIIyMa ¥ 3alIMIIAEMbIM 00bEKTOM MaKCUMAaJIbHO OJIM3KO K HCTOUHUKY
WIM BOKPYT MCTOYHHMKA WMJIM MCTOYHUKOB IlIyMa 00pa3ysi 3aMKHYTBI KOHTYpP WU

uHble (hopmbl, Harpumep, [1-00pa3ublit mim ['-00pa3Hblil (B MPOEKLIUU CBEPXY).

4.4 CHUKeHHE IIYMA UCTOYHUKOB TUCCUNIATUBHBIMHU TJIYIIUTEIAMHA

B pabore paccMOTpeHBl MEpONPHUATHS, CHUXKAIOIIKME IIIyM B HCTOYHHUKE
BO3HUKHOBEHUS — IPUMEHEHUE TIYIIUTENIeH IITyMa U U3BMEHEHUE HAIMPABIEHHOCTH

HCTOYHHKA ITyMa.
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N3MeHeHne HaNpaBICeHHOCTH MCTOYHMKA IIIyMa I€JIecOo00pa3Ho s
CHIDKEHMS IIIyMa OT BEHTUJIALIMOHHBIX U ACHUPALMOHHBIX CHCTEM, a TaKke OT
KOMIIPECCOPHOTO 00OpYAOBaHUS W JM3EIbHBIX TeHepaTopoB. Ilpu peanuzanuu
JAHHOTO METOJa W3MEHSIETCS HaNpaBJIEHHOCTb  BBIMYCKHBIX  IMAaTPyOKOB
obopynoBanus. OCOOEHHOCTh JAHHOTO METOAA 3aKIIOYACTCS B €r0 HHU3KOU
CTOMMOCTH M TPYAOEMKOCTH, OJHAKO OHO HE TMPUBOAUT K CHUKECHUIO
WHTEHCUBHOCTU U3ITy4Y€HUS 3ByKa B UCTOYHUKE, & TOJBKO NEPEHAIPABIIAET €ro, TO
€CTh IMO3BOJIAECT JOOUTHCS CHIKEHUS B KWION 3aCTPOUKE, HO TIPH STOM MPUBOIUT K
pPOCTYy ypOBHEH 3ByKa Ha APYyTruX ydyacTkax. I (PEeKTUBHOCTH TAHHOTO MEPOIIPHUSTUS
MOET JOCTUTaTh 5 NBA.

Onpenenenue (Qakropa HaNpaBJICeHHOCTH HCTOYHMKA Ha  IPAKTHKE
Ype3BbIYAHO 3aTPYyAHUTEIBHO, peau3yeMbl METOJbl oOmpenaesieHus ¢akTopa
HAIPaBJICHHOCTH MCXOMS M3 XapaKTepa KOHCTPYKIUHA U CPABHEHHS C OOBEKTaMMU-
aHaJIoraMH, NPEACTABICHHBIMU B HOPMAaTHMBHO-TEXHUYECKOW JIOKYMEHTAIlMU, a
TaK)K€ KOCBEHHBIM METOJ, KOTOPBIN MO3BOJISIET OICHUTHh (PAKTOp HANPABICHHOCTH
M0 pe3yJibTaTaM HM3MEPEHUM YpPOBHEW 3BYKOBOI'O MAaBJICHUS HAa HU3MEPUTEIBHOU
MOBEPXHOCTH IO METOJAM NPUMEHSEMBIM JJIsl ONPEACIICHUS YPOBHEW 3BYKOBOM
MOITHOCTH PACCMOTPEHHBIM B TJIaBE 2 TUCCEPTALMOHHOTO HCCIIEIOBAHUS, TAKUM
kak ['OCT ISO 3744 [123].

[Ipumenenue raymuTenel myma Takxke siBisgerca 3pGeKTUBHON Mepoil AJis
CHIKEHMS 1IIyMa CHUKEHHUS 1IIyMa OT BEHTUJISIIUOHHBIX U aCIUPAIIMOHHBIX CUCTEM,
a TaKKe OT KOMIIPECCOPHOTrO OOOpyJOBaHUS U JU3EIBHBIX TEHEPATOPOB.
[Toaxoasiue 15t HpPUMEHEHHS Ha MPOMBIIUICHHBIX MPEANPUATUAX TIIYIIUTETU 3TO
TpyOuaTtble W  IUIACTUHYAThIE  JUCCUIATHUBHBIC  TIYIIMTEIM, a  TakKXKe
MMHEBMATUYECKUE TITYIIUTENH.

O} dekTUBHOCTh JAHHOTO MEPONPUSITHS MOXKET JOCTHraTh 3HAYCHUH [0
15 nBA nns TpyO4aThIX M IJIACTUHYATHIX Iiaymutesned myma u 10 20 n1bA nis

MHEeBMATUYECKUX riymmuTeneit [136].
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4.5 Mertoanka BbIOOPA IIyMO3AUIUTHBIX MEPONIPUSITHI JIIsI

NPOMBIILIEHHBIX NPeANPUATHI

BaxHO NMOMHMTB, 4TO Ha BBIOOp LIYMO3AIMTHBIX MEPONPUATHI MOMHUMO
PAaCCMOTPEHHBIX B IJ1aBe 3 IMapaMeTpPOB IUIOCKOIO MCTOYHMKA IIymMa 3HAYUMOE
BIMsIHUE Oy/eT OKa3bIBaTh TAKXKE THI UCTOYHHUKOB IIyMa, BHOCSIINX HAaUOOJIBbIINN
BKJIaJ B (popMHpOBaHHE 3BYKOBOT'O IOJIS, CO3AaBaeMoro npeanpustueM. OmHako
eclii 0OpaTUThCS K pe3ysibTaTaM M3MEPEHUN W HaONIOJCHUM, MPEICTaBICHHBIX B
rmaBax | u 3 HACTOSIIETO HCCIENOBaHMS, MOXHO OOpaTUTh BHHMAHHE YTO
HOMEHKJIaTypa UCTOYHUKOB IlIymMa y OOJBIIMHCTBA POMBIIIJIEHHBIX IPEINPUITHNA
SBJISAETCS JOCTATOYHO OJHOPOAHOM M 3HAYUT IIPEUIOKEHHAs METOJMKaA
30HMPOBaHUs Oy/IET aKTyallbHa JIs IPEBATUPYIOIIETO OONBIINHCTBA IPEANIPUATHI.

Takum o00pa3oM OCHOBHBIM NPHUHLUIIOM BbIOOpa  IIYMO3AIIUTHBIX
MEPONPUATUN SABJISIETCS TO, YTO B IEPBYIO OYEPEb CHUKAKOTCA MCTOYHUKU LIyMa
BHOCSIIME HAuOOJBIIMK BKJIAJ B (OPMUPOBAHUE 3BYKOBOIO MOJS, TO €CTb
o0ajaroimye HauOobIIeH MOIIHOCTHIO.

Take 1npu BbIOOpPE IIYMO3AIIMTHBIX  MEPONPUATUH  HEOOXOAUMO
PYKOBOJACTBOBATbCS IPABWIIOM, YTO NPEANOYTCHHE OTAACTCA UIYMO3AIIUTHBIX
KOHCTPYKIHUSIM KOTOPBIE MOTYT CaMOCTOSITEIbHO O0ECIEeUnTh CHIDKEHUE IIyMa Ha
TEPPUTOPUHU 3AIIMIIAEMOr0 OOBEKTa, a €CIM pealn3alys STOro IMPUHLMIA
HEBO3MOXHa, TOI/Ia BMECTO OJIHOTO CPEJICTBA 3alllUThl PEKOMEHAyeTcs pa3paboTka
KOMILUIEKCAa MEPOIIPUATHH.

IIpeanourenue OTHACTCS MEPONPHUIATHAM, HAINPABICHHBIM Ha CHH)KCHHE
IIryMa B HCTOYHUKE OOpa30BaHHUsA, 3aT€M MEPOINPHUATHSIM, OO0ECIeurnBaIOIIUM
CHIWDKEHUE [IIyMa Ha ITyTH PACIIPOCTPAHEHUS, U B IIOCIIEHIOK O4epelb B HICTOYHUKE
3aIUThl. TakoW IOAXOJ MUHHUMM3UPYET BpPEMsS Ha COIVIACOBAHHWE U BHEIPCHUE
IIyMO3ALIUTHBIX MEPOIPUATHM, & 3a CYET INPUOPUTU3ALUU MEPONPUIATHH IO
CHWDKEHUIO IIyMa B HCTOYHHMKE JOCTUIaeTCs CHI)KCHME IIyMa Ha BCEU
IPUJIETAIOIIEN TEPPUTOPUH, YTO MOKET IMOTEHIMAIBHO MPUBECTH K YMEHBIICHUIO

CAaHUTAPHO-3AIMTHOU 30HBI PEANPUITHS.
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Tpebyemast 3¢p(HEeKTUBHOCTh IIYMO3AIMUTHBIX KOHCTPYKIMHA OMPEAesIeTCs
UCXOAsl W3 aHalIM3a HUMEIOUIMXCA TPEBBIIICHUA HOPMHUPYEMBIX YpOBHEH Ha
TEPPUTOPUH 3ammuiaeMoro oowsekta. [lombop MeponpuaTHii OCYIIECTBISIETCS B
MOPSIKE YMEHBIICHHs] BEIMYMHBI BKJIaJla MCTOYHHWKA ITymMa B (OPMUPOBAHHE
CyMMAapHOM 3BYKOBOW MOIIHOCTH MpPENNpHUsITHs, T.6. B TMEPBYIO OuYepeib
OCYIIECTBIISIETCS] CHIDKEHHE IITyMa OT UCTOYHUKOB HAMOOJIBIIEH MOIITHOCTH.

Hcxons w3 aHamm3a HMCTOYHMKOB IlIyMa Ha  paccMaTpUBaEMBIX
IPOMBINIJICHHBIX 00BEKTaX MPUMEHSETCS CIeNyolas pa3OuBKa MPUOPUTETHOCTU
IPUMEHEHHUS ITYMO3aIUTHBIX MEPOITPHUSITHIA:

1) Taymurenm 1myma Juisi  CHWOKEHHS IIIyMa  BEHTWISIITUOHHBIX,
aCTIMPAIIMOHHBIX, KOMIIPECCOPHBIX CUCTEM U JU3EIbHBIX TCHEPATOPHBIX YCTAHOBOK;

2)  lllymo3ammMTHBIE KOXKYXH JJIsi CHUYKCHHS IIIyMa OT TEXHOJIOTHIECKOTO
000py/I0BaHUs U BEHTHISILIMOHHOTO 000pYAOBAHUS;

3) IlpumeHeHHe  3BYKOM3OJIUPYIOIUX  MSTKUX  OOJHIIOBOK  IpHU
HEBO3MOKHOCTH WJIM HEIIeNIeCO00Pa3HOCTH MPUMEHEHHS IIIyMO3AIIUTHBIX KOKYXOB
U3 CTaJIel CO 3BYKOIOTJIONIEHUEM Ha BHYTPEHHEH CTOPOHE KOXKYXa,

4)  IlpumeHeHHWE aKyCTUYECKHMX OJKPAHOB [UJISi CHIDKCHHS IIlymMa OT
JUHEWHBIX  OOBEKTOB, HampuUMep, TPAHCHOPTHBIX CHUCTEM  MPEAIPUATHS
(CKeJIe3HOIOPOKHOTO  TPAHCIOpTa), W B psAAe CIOydaeB I OTPaKICHUS
IIPOM3BOJICTBEHHBIX IIOMIAOK.

Omnpenenenre akyctTudeckod 3PGEKTUBHOCTH KOHCTPYKIIMM ITyMO3aIUTHI
BBITIOJHSETCS B JIBa dTAra:

. sTan  ONeHKA dS(PPEeKTUBHOCTH  3alUIAHUPOBAHHOTO  KOMILIEKCA
IIYMO3AIIMTHBIX MEPOIIPHUATHH 10 pe3ybTaTaM pacuéToB;

. Tam OIEHKH JPQPEKTUBHOCTH TIO pe3yjibTaTaM KOHTPOJbHBIX
UCHIBITAHUH MOCJIE peann3ali KOMIUIEKCa MEPOTIPUATUN WK €r0 YacTu.

Kputepuem  sdexTuBHOCTH  KOMIUIEKCA  MEPONPHUATHN  SBIACTCSA
JOCTHKEHHE 1EJEeBbIX 3HAUEHUH HOPMHUPYEMBIX MapaMeTpoB Ha TEPPUTOPHUU

JalluIacMbIX O0OBEKTOB. KOHTpOJ'IbHBIe pPacdCThbl U USMCPCHUS ITPOU3BOIAATCS B TCX
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e TOUKaX, B KOTOPBIX TPOBOUINCH UCCIIEAOBAHUS IO PE3YyJIbTaTaM KOTOPBIX ObLIH
ONPEICJICHBI MPEBBILICHNS HAJl HOPMATUBHBIM YPOBHEM.

KoHTposibHBIE pacueThl BBIMONHSIIOTCS TOW K€ METOIUKE IO KOTOPOid
BBINIOJIHSJIUCh ~ pacyeThl MPOTHO3UPYEMBIX YpOBHEW IllymMa Ha TEppPUTOPUU
3aIMIIAEMOTO OOBEKTA JI0 PEATTU3ALMH IIyMO3ALIUTHBIX MEPOIPUATUN.

Ounenka 3¢G(EKTUBHOCTH IIYMO3AIIUTHBIX MEPOINPUATUN MOCie X
peanMzanid  HEOOXOJUMO TMPOBOJUTH IMYTEM NPOBEACHHUS HM3MEPEHUN B
KOHTPOJIBHBIX TOYKaX, CPAaBHEHUM TIOJYYEHHBIX pE3yJbTaTOB C pPaCUETHOMU
3G (HEKTUBHOCTHIO IIYMO3AIIUTHBIX MEPOINPHUATUNA U CPABHEHHE C HOPMATUBHBIMU
3HAYECHUSIMH.

[Ipu npoBeneHUM U3MEPEHUN HEOOXOAMMO COOJIOJIEHHE MOBTOPSEMOCTH
YCIIOBUM MPOBEACHUS U3MEPEHUN, B TOM YHUCJIE PEKUMOB pabOThl 000PYI0BaHKUS.
Ecnu BeImonHEeHHE AAHHOTO TPeOOBAaHHS HEBO3MOXKHO, TO HEOOXOIUMO OIICHHUTH
CTENEHb BIMSHUS OTKIIOHEHUS YCIOBUM MPOBEICHUS U3MEPEHUHN OT U3HAYAIbHBIX U
MpU HEOOXOJAMMOCTH BBINOJHUTH MOBTOPHBIA pacyeT pacHpOCTPAHEHUS IIyMa OT
NPEANPUATUS, KOTOPbINA OYJE€T YYUTHIBATH U3MEHUBIIUECS YCIOBUS.

JononnutenbHyto uHbopMaluio 1Mo 3(QPEKTUBHOCTH IYMO3AIIUTHBIX
MEpONPUSATUNA B HCTOUHUKE BOBHUKHOBEHUSI MOKHO MOJYYUTh, TPOBE/IS TOBTOPHbBIE
U3MEpEeHHUsl JUIsl ONpesieNieHUs YPOBHEN 3BYKOBOW MOIIIHOCTH MCTOYHUKOB IIyMa,
YTO MO3BOJISIET OLICHUTH (PAaKTUYECKOE CHUKEHHUE 3BYKOBOW MOIIHOCTH OTAEIBHOTO
00Opy/OBaHUSI B TOM YHCJIE KOPPEKTHOCTh MPEJOCTABICHHBIX MPOU3BOIUTEIIEM
CBEJICHUN 10 3asABJICHHOM J(P(EKTUBHOCTH MEPOIPUATUS U KOPPEKTHOCTU
BBITIOJTHEHUS MOHTa)a, a TAKXXE€ OLECHUTHh BIIUSIHUE OTIEIBHOIO MEPONPUSTUS Ha

3¢ (HEKTUBHOCTH BCETO KOMILIEKCA MEPOITPUSTUH.

4.6 Pe3yabTarbl NPUMEHEHHUSI METOAUKH BHIOOPA HIYMO3AIIMTHBIX

MepONpPUATHI AJIs1 1eCTBYIOIEr0 NPOMBIIIJICEHHOT0 NPeANPUSTHS

B paMKax p€ajin3alnunu pa6OTI>I 10 CHMXKCHHIO IIyMa Ha I'PaHUIC CAHUTAPHO-

SaIHHTHOfI 30HbBI TIPOU3BOACTBCHHO-JIOTUCTUYCCKOIO KOMIIJICKCA II0 FHY6OKOﬁ



110

nepepabotke MaciocoAepxkammx KyiabTyp: 3A0 «CoapyxkectBo-Cosin, AO
«Arponpoaykr», AO «Tepmunam», OO0 «COAPYKXECTBO-IIPOTEWUH» -
pacnoyioxkeHHbIH 1o aapecy: Kanununrpasckas o6:1., r. CeeTibid, yi. ['arapuna, 1.
65 Obula peaiM3oBaHa MpEAJIOKEHHAsT B HACTOSIIEM HCCIEAOBAHUM METOAMKA
BBIOOpA TITYMO3AIIUTHBIX MEPOMPUSTUN JUIsI CHIDKCHHS CBEPXHOPMATHBHOTO
BO3JICUCTBHSI HAa MpPUIETAIONIME K MPEANPUATHI0 HOPMUPYEMbIE TEPPUTOPUU U
OOBEKTHI.

Jns  ompeneneHuss 1eNecOoOOpa3HOCTH — pealu3alliy  IIyMO3AIIUTHBIX
MEpOTNPUATUNA ObUTH BBIOTHEHBI U3MEPEHHUI YPOBHEN 3BYyKa U YPOBHEH 3BYKOBOIO
JABJICHUS B JTHEBHOEC W HOYHOE BpPEMs CYTOK B KOHTPOJIBHBIX TOYKaX BOJIU3U
NPEANPUATHS.

Pe3ynbpTaThl ©3MEpPEHHBIX YPOBHEN 3ByKa U YPOBHEHN 3BYKOBOT'O JJABJICHUS OT
paboThl 000OpYAOBaHMS HA TEPPUTOPUH TIPUBEICHBI B Ta0IuIE 4.6.1.

Ta6numa 4.6.1. Pe3ynbrarel HaTypHBIX 3aMepoB Ha rpanuile C33 B JHEBHOE U

HOYHOC BPEM: CYTOK.

YpoBHU 3BYKOBOT'O JaBJi€HUsI, 1B, B OKTaBHBIX MOJIOCAX
Ne Onucanue CO CPEHETeOMETPHICCKIMH YacToTaMu, 1t Loks., | Lmakc.,
TOYKH BA A

31,5| 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

JlHEeBHOE BpeMsi CYyTOK
o Torca 66 | 63| 52| 43 | 44| 46 | 43 | 36 | 31 | 50 50
ICII | xonTposs Nel
KT- Touka
2CM | xouTpons Ne2 66 | 64| 49 | 43 | 39 | 40 31 26 26 44 44
KT- Touka
3CI | womtpons Ne3 59 | 56| 46 | 38 | 38 37 29 28 26 41 41
KT- Touka
ACT | xomtpons Ned 56 | 55| 51 | 46 | 40 | 40 35 28 27 44 44
KT- Touka
5CI1 | xoutposs Ne5 56 | 54| 51 | 46 | 45 | 42 38 30 27 47 47
KT- Touka
6CTT | xontpons Ne6 64 | 62| 52 | 44 | 41 42 33 25 26 45 46
JomycTumbie

YPOBHHM LIyMa

B /IHEBHOE BpeMsl

CanlluH 1.2.3685- | 90 | 75| 66 | 59 | 54 | 50 47 45 44 55 70

21 Taba. 5.35.
no3unus 14

¢ 7.00 -23.00
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YPOBHU 3BYKOBOTO JaBJICHUS, b, B OKTaBHBIX MOJIOCAX
Ne Omnucanue CO CpEIHEreOMETPUUECKMMH 4acTOTaMH, 111 Loks., | Lmakc,,
TOYKH nbA nbA
31,5 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
Hounoe BpeMs cyTok
KT- Touxa 61 | 63|53 |47 |41 | 45 | 38 | 24 | 15 48 48
ICII | xonTposs Nel
KT- Touxa
2CTI komrTpons Ne2 63 | 63| 52 | 45 | 44 41 32 22 17 46 46
KT- Touxka
3CTI korTpons Ne3 61 | 55| 47 | 41 | 40 40 31 20 15 43 43
KT- Touxa
ACTI KoHTpOs Ned 60 | 58| 52 | 46 | 44 43 38 27 16 47 47
KT- Touka
ST koHTpons Ne5 56 |57 50 | 42 | 45 44 39 27 17 47 47
KT- Touxa
6CTI koHTpons Ne6 61 | 59| 45 | 38 | 40 38 30 21 15 42 42
JdomycTumblie
YPOBHHM LIyMa
B HOUHOE BpeMs
CanlluH 1.2.3685- | 83 |67 | 57 | 49 | 44 40 37 35 33 45 60
211a6.. 5.35.
no3unusa 14
¢ 23.00-07.00

Ananmu3 Tabmuiel 4.6.1 MOKa3bIBAET, UTO MPEBBIINICHUS YPOBHEN 3BYKOBOTO

JaBJICHHUA U ypOBHeﬁ 3BYKa B JTHCBHOC BPEM: CYTOK HC BBIAABJICHO, @ B HOYHOC BPEMs

CyTOK, 4YTO TIPEBBIIIEHUS YPOBHEH 3BYKOBOI'O [ABJICHHSI M YPOBHEWU 3BYyKa
OTMEYECHBI:

- B Touke KT-1CII ast oktaBHBIX nosioc yactot 1000 I'y (Ha 5 n1b), 2000
I'y (ma 1 1b) u ypoBHel 3Byka Ha 3 nBA;

- B Touke KT-2CII gns okraBHbix mosioc yactoT 1000 I'y (Ha 2 nb) u
ypoBHEH 3ByKa Ha 1 1bA;

—~ B Touke KT-4CII gns oktaBHbIX mojioc yactoT 1000 I'n (va 3 n1b), 2000
I'n (Ha 1 n1b) u ypoBHel 3Byka Ha 2 n1BA;

—~ B Touke KT-5CII nns okraBHbIX nosoc yactoT 500 I'u (Ha 1 1b), 1000
I'n (Ha 4 nb), 2000 I'y (Ha 2 n1b) 1 ypoBHe# 3Byka Ha 2 1bA.

[To pe3ynbratam HU3MEpPEHHUN OMPENENICH XapakTep IymMa BO BCEX TOYKax
WU3MEPECHUI HA TEPPUTOPUH— MTOCTOSHHBIN, IMPOKOIIOJIOCHBIN 0€3 TOHAIBHOW HIIH

MMITYJIbCHOM COCTaBJISFOLLIEH.
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I'paduueckoe oToOpakeHHe pe3yJbTaTOB U3MEPEHUM YPOBHEH 3BYKOBOI'O
JIABJICHUSI B OKTaBHBIX MMOJocax 4acToT ajsg Touku KoHTpousist KT-1CII B HouHOE
BpeMs CyTOK TIpu paboTe o0OOpyAOBaHUS HA TEPPUTOPUM NPEANPUITHUS

MpeCTaBIEHbI HA pUCYHKE 4.6.1.

A U0 N 9 X0 O
S O O O O O

— D
oS o O

YpoBeHb 3ByKOBOIO aBieHus, 1b
[9%]
S

31,5 63 125 250 500 1000 2000 4000 8000

[Tonoca, co cpeanereoMeTpuyecKo yacToTou, '

—0=KT-1CTT =TIy

Pucynok 4.6.1 — Pe3ynbTaThl U3MEpPEHHUI YPOBHEW 3BYKOBOI'O 1aBJICHUS B
OKTaBHBIX Mojocax yacToT Ha rpanuue C33 g Touku KoHTposst NeKT-1CII B

HOYHOE BpeMsl CYTOK IpHU paboTe MpenpusiTus

Pe3ynbTaThl aHAIM3a NOKA3BIBAIOT, YTO UMEETCS XapaKTEPHOE MPEBBILICHUE
YPOBHEN 3BYKOBOIO JAaBJICHWS B OKTaBHOW IIOJIOCE CO CPEAHETEOMETPUUYECKOU
yactotoil 1000 I'1;, u mpeBblillIeHHE HA MEHBIIIYIO BelnunHy Ha yactote 2000 I, a
ypoBHH Ha yactoTax 63 — 500 [’y BIUIOTHYIO NpUOIMXKAIOTCS K HOPMATHUBHBIM
YPOBHSIM, HO HE MPEBBIIIAIOT UX.

['paduueckoe oTOOpakeHHE PE3YJIbTATOB M3MEPEHUI YPOBHEW 3BYKOBOTO
JIABJICHUS] B OKTaBHBIX MOJ0cax 4acToT Jyisi TOUKH KOHTpoisi NeKT-2CII B HouHOe
BpeMsi CYTOK Tmipu paboTe 0O0OpyIOBaHHMS Ha TEPPUTOPUU MPEANPUATHS

MpEeJICTaBIEHBI HA pUCYHKE 4.6.2.
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A N N O 0 O
S O O O o O

D W
o O

YpoBeHb 3ByKOBOI0 AaBieHus, 1b
o o

31,5 63 125 250 500 1000 2000 4000 8000

ITonoca, co cpeanereomeTpruueckoit yactoTo, I'n

KT-2CIT =TTy

Pucynok 4.6.2 — Pe3ynpTaThl U3MEPEHUI YPOBHEN 3BYKOBOTO J1aBJICHHUS B
OKTaBHBIX MOJ0cax yacToT Ha rpanuie C33 mist Touku kKoHTposist NeKT2-CII B

HOYHOE BpeMs CYyTOK MpH paboTe NpeanpusTus

Pe3ynbTaThl aHaliv3a MOKAa3bIBAIOT, YTO UMEETCS XapaAKTEPHOE YBEIUUYEHUE
YPOBHEN 3BYKOBOTO [IaBJICHUS B OKTABHOM IIOJIOCE CO CPEIHET€OMETPUYECKOU
yactoror 1000 I'u, ypoBeHb 3BykOBOro japieHus Ha yactore 500 [ BIIOTHYIO
MPUOJINKAETCS K HOPMATHBHOMY, HO HE MPEBBIIIAET €T0.

['paduueckoe oTOOpakeHHE PE3YJIbTATOB M3MEPEHUI YPOBHEW 3BYKOBOTO
JIABJICHUS] B OKTaBHBIX IMOJ0cax 4acToT Jyisi TOUKH KOHTPoisi NeKT-4CII B HouHOe
BpeMsi CYTOK Tmipu paboTe 0O0OpyIOBaHHMS Ha TEPPUTOPUU MPEANPUATHS

MpeJICTaBICHBI HA pUCYHKE 4.6.3.
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YpoBeHb 3ByKOBOI0 AaBieHus, 1b
o o

31,5 63 125 250 500 1000 2000 4000 8000
ITonoca, co cpenHereoMeTpuuecko yacToTo, '

KT-4CIT =TTy

Pucynox 4.6.3 — Pe3ynpTaTel ©3MepeHUI YpPOBHEN 3BYKOBOI'O J1aBJICHHUS B
OKTaBHBIX MOJ0cax yacToT Ha rpanune C33 miist Touku KoHTposist NeKT-4CII B

HOYHOE BpeMs CYyTOK MpH paboTe NpeanpusTus

Pe3ynbTaThl aHAIM3a OKA3BIBAIOT, YTO UMEETCS XapaKTEPHOE MPEBBILICHUE
YPOBHEN 3BYKOBOIO JAaBJICHUS B OKTAaBHOW IIOJIOCE CO CPEAHETEOMETPUUYECKOU
yactoror 1000 [', u npeBblllIeHME HA MEHbITYI0 BeanunHy Ha yactoTe 2000 I'm, a
YPOBHHM 3BYKOBOTO AaBiieHus Ha yactotax 250 u 500 I'y BIuoTHY10 TpUOIM&KAIOTCS
K HOPMAaTUBHBIM YPOBHSIM, HO HE IPEBBIIIAIOT UX.

['paduueckoe oTOOpakeHHE PE3YJIbTATOB M3MEPEHUI YPOBHEW 3BYKOBOTO
JIABJICHUSI B OKTaBHBIX MOJ0cax 4acToT Jyisi TOUKH KOHTPoisi NeKT-5CII B HouHOe
BpeMsi CYTOK mipu paboTe 0O0OpyIOBaHHS Ha TEPPUTOPUU MPEANPUATHS

Mpe/ICTaBIEHbI HA pUCYHKE 4.6.4.
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D W B UL QN O 0 O
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YpoBeHb 3ByKOBOI0 AaBieHus, 1b
o o

31,5 63 125 250 500 1000 2000 4000 8000

ITonoca, co cpenHereoMeTpuuecko yactoTo, '

——KT-5CIT =——TI]IY

Pucynok 4.6.4 — Pe3ynpTaThl U3MEPEHUI YPOBHEN 3BYKOBOTO J1aBJICHHUS B
OKTaBHBIX MOJ0cax yacTtoT Ha rpanuie C33 miist Touku KoHTposist NeKT-5CII B

HOYHOE BpeMs CYyTOK MpH paboTe NpeanpusTus

Pe3ynbpTaThl aHaliM3a MOKa3bIBAIOT, YTO UMEETCS] HAUOOJbIlIEE MPEBBIIICHUE
YPOBHEN 3BYKOBOIO JAaBJICHUS B OKTAaBHOW IIOJIOCE CO CPEAHETEOMETPUUYECKOU
yactotor 1000 I'u, a Takke umerorcs npesbiiieHus: Ha yactotax 500 u 2000 I'w.

AHanmu3 rpaduyecKux MaTepHalioB IO3BOJIAET JaTh CAENATh CIEIYIOIIUE
BBIBO/IbI:

1) Ha rpaHuWIle CAHUTAPHO-3AUIUTHOM 30HBI MPEANPHUSATUS HUMEIOTCS
MPEBBIMICHUS TI0 (HAKTOPy IIyMa MO YPOBHSM 3BYKOBOTO JABJICHUS B YACTOTHOM
nuanazone ot 500 mo 2000 ['u, a HanOombIIKMe MPEBBIMICHUS 3a(UKCUPOBAHBI HA
OKTaBHOM MoJioce co cpeaHereomerpuueckoi yactorot 1000 I';

2)  YpOBHM 3BYKOBOI'O JaBJIEHHMS B YacCTOTHOM juamnas3one 63-250 I'n
TAaK)K€ YacTO BIUIOTHYIO MNPUOIMKAIOTCA K HOPMATHUBHBIM 3HAYEHUSIM B
OOJBITMHCTBE KOHTPOJIBHBIX TOUECK;

3)  ypOBHM 3BYKOBOT'O JAaBJICHUS B MOJIOCAX CO CPEIHET€OMETPUUYECKUMU
gactotamu 31,5, 4000, 8000 'y He mpuOIMKaIOTCS K HOPMAaTUBHOM KPUBOH BO BCEX

TOYKax I/IBMepeHI/Iﬁ u pacCMOTPCHUC OTHX JaCTOTHBIX AUaria3oHoOB
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HELEJIeCO00pa3sHo MNpHU JaJbHEHWIIEM aHajdu3e M pa3paboTKe IIyMO3AIIMTHBIX
MEPOIPUATHHN.

Crnenyrouium sTanioM padoT ObLUIO TPOBEICHUE HHBEHTAPU3ALMN HICTOUHUKOB
nrymMa Ha TeppuTopud npeanpustuss. CorlacHoO NpeAoCTaBICHHBIM JIaHHBIM 00
UCTOYHUKAX IIyMa Ha TEPPUTOPUU OOBEKTAa OIpeAeseHbl OCHOBHBIE T'PYIIIBI
UCCJIENYEMbIX UCTOYHUKOB IIyMa U 110 OKOHYaHWM IPOBEICHUS MHBEHTAPU3aLUU
ObUTO BBISBICHO 194 OCHOBHBIX MCTOYHHMKA IITyMa HA TEPPUTOPUH NPEITPUITUS U3
KOTOPBIX:

o IIyM, CO3/IaBa€MbIil IpU pabOTe BEHTUISIIMOHHBIX (TIPUTOK, BBITSKKA)

Y aCMHUPAIMOHHBIX cucTeM — 124 mrT.;

o IIyM, CO3/1aBaeMblil pu paboTe Aea’paTopoB — 2 IIT.;
o IIyM, CO3/1aBaeMblii pU paboTe HOPUM U KOHBEHEPOB — 23 MIT.;
o IIyM, CO3/laBaeMblil Mpy paboTe HHOTO 00OPYAOBaHUS Ha TEPPUTOPUU

npeanpustas — 17 mr.;

o 1IyM, CO371aBA€MbIil IBUIKEHUEM KEJIE3HOIOPOKHOTO TpaHCcHopTa — 28
mIT. (Y4aCTKOB MYyTEH).

[Tocne BBIMOMHEHUS] UHBEHTAPU3ALMHA UCTOYHUKOB IIyMa OBbLIO BBIMOJIHEHO
OTIpe/IeTICHUE XapaKTEPUCTHUK AMMPOKCUMUPOBAHHBIX TUIOCKHX UCTOYHUKOB ITyMa:
UCXO/Is U3 B3aUMHOTO PACIOJIOKEHHS TOUEUHBIX HICTOYHUKOB IIIyMa B COOTBETCTBUU
C TPEIJIOKEHHBIM B pabOTe MOIXOA0M OBLIO OMPENETICHO YTO Ha TEPPUTOPUHU
MPEANPUATUS T[E€JIECO00Pa3HO ANMPOKCUMUPOBATh TOYCUHBIE UCTOYHUKU IIymMa 3
IUIOCKUMH, @ TaKXe BBIACIUTH M BBINOJHATH pPacyeT OT OJHOIO JIMHEWHOIO
WCTOYHUKA — KEJIE3HOU IOPOTH HA TEPPUTOPUH TIPEATIPUATHUS.

JIist KaXkIoro anmpoKCUMHUPOBAHHOTO MCTOYHUKA IIyMa ObLIO BBIMOJIHEHO
OTIpENICTICHUE 3HAYMMBIX TOYEYHBIX HCTOYHMKOB IIIyMa ¥ TIO pe3yJbTaTaM
MIPOBEICHMSI 0TOOpPAa MCTOYHUKOB IO MPEITI0KEHHOMY B pazzaene 3.1 moaxomy B
COCTaB MEpPBOr0 aMMpOKCUMHPOBAHHOTO MCTOYHMKA BOLLIM 26 HCTOYHUKOB

(orcesHo 49 MCTOYHUKOB), BO BTOPOM aNIPOKCUMUPOBAHHBIN INIOCKUA UCTOYHHUK
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BOIUIA 38 HCTOYHMKOB (OTCESTHO 22 HCTOYHMKOB) M B aNIPOKCUMHUPOBAHHBIN
MJIOCKUM UCTOYHUK Ne 3 BBIILIM 7 TOUEUHBIX KICTOUHUKOB ITyMa U OTcesiHO 11.

JUisi  anmpOKCUMHUPOBAHHBIX TUIOCKUX MCTOYHUKOB OBLIM  OIpE/IeICHbI
CIEAYIONINE NTapaMETPhI:

1)  mockuii uctounuk Ne 1: xapakrepuctudeckas BbicoTa 26 M, ayHa 279
METpOB, MpuHa 176 METpOB, SKBUBAJICHTHBIN KOPPEKTUPOBAHHBIA YPOBEHB
3ByKOBOM MoiHOCTH 120,8 n1BA;

2)  mIockuil ICTOYHUK Ne 2: XapaKTepucTu4ecKkas BbicoTa 28 M, JunHa 133
METpPOB, IIUPUHA &3 METPOB, SKBUBAJICHTHBI KOPPEKTUPOBAHHBIM YPOBEHb
3ByKOBOM MoiHOCTH 121,8 n1BA;

3)  mockuii uctouHuk Ne 3: xapakrepuctuueckas Boicota 30 m, ayuHa 130
MeTpoB, mupuHa 40 METpOB, SKBHUBAJICHTHBI KOPPEKTUPOBAHHBIM YPOBEHB
3ByKOBOM MomHocTH 115,4 nBA.

Jlanee ObLT MOpPOM3BEACH pacyeT ypPOBHEW IIyMa  CO3[1aBAEMbIX
annpPOKCUMUPOBAHHBIMU IUIOCKUMH W JIMHEWHBIM HMCTOYHMKAMU B KOHTPOJIBHBIX
TOYKaxX U3MepeHuil. CXOIUMOCTh PE3yJIbTaTOB pacyeTa C pe3yJbTaTaMu U3MEPEHUI
coctaBwia 3 1bA, 4TO SIBJIIETCS yIOBJIETBOPUTEIBHBIM PE3YJIBTATOM.

[locrne BBIMONHEHHS pacyeTa ypOBHEH B KOHTPOJBHBIX TOYKaxX, ObLIN
ONpPENEIICHBl BKJIAJbl ANNPOKCHMMHPOBAHHBIX IUIOCKMX HCTOYHHKOB IIymMa B
(dbopMupOBaHHE 3BYKOBOTO TOJS ISl KaXKIOW pacUeTHOM TOUKH, M OIMpeiesieHa
BEJIMYMHA CHWXKEHUS YPOBHEM 3BYKOBOM MOIIHOCTH JUISl  JOCTHXKEHUS
HOPMATHUBHBIX 3HA4YeHU B Kaxaoh Touke. OmpenerneH HAO00p MCTOYHHUK
OKa3bIBAIOUIMX OCHOBHOW BKJaA B (OpPMHUpPOBaHHE 3BYKOBOM MOIIHOCTU
anIpOKCUMUPOBAHHBIX HICTOYHUKOB: BCETO OMPEAEIIECHO 27 UCTOYHUKOB ITyma, JJIs
KOTOPBIX ObLJIa PEKOMEHI0BaHa pa3pad0TKa IIyMO3aIUTHBIX MEPONIPUSATUHN, U3 HUX
11 MCTOYHMKOB IIymMa, OTHECEHHBIX K TIpYIIE acNUpPaldOHHBIX cucteM, 11
MCTOYHUKOB IIIyMa K I'PYIIIE BEHTHISILITUOHHBIX CUCTEM, 3 IBUTATENIbHBIX YCTAHOBKH

HOpUH, | KOHBEHEpP U rpaupHHU.
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B cooTBeTcTBUMM C peKOMEHJAlUsIMU, TPE/CTaBICHHbBIMU B paszaene 4.5
HACTOAIIETO HCCIENOBAaHUS [UIsl BCEX MPEICTAaBICHHBIX HCTOYHUKOB IIyMa
pa3paboTaHbl ITYMO3AIIUTHBIE MEPOIIPUSTHUS:

1) nmna TpyO acnupanuu peKOMEHJOBaHa YCTAHOBKA JMCCUIATHUBHBIX
TIIyIINTENeH 00eCeunBaIOIINX CHIDKEHHE [ITyMa Ha 3HAYMMBbIX yacToTax (250-2000
['m) B pasmepe He MeHee ueM 5 ab, 4To mpemsiokeHHble riymuTenan TunoB CSA,
CSR, CSD wunm miacTHHYATHIX I COOTBETCTBYIOIIETO CEUEHUS TPYyOOIPOBOIOB
o0ecneynBaroT C MUHUMYM JIBYXKPAaTHBIM 3aI1aCOM.

2)  nAnsd KPBILIHBIX BEHTWISITOPOB BEHTCHCTEM PEKOMEHJOBaHa 3aMeHa
UMEIOLINXCS TUMIOB BEHTHJIATOPOB HA UX MAJIOIIYMHBIA BAPHAHT B COOTBETCTBHH C
Karajoramu mnpousBoautened. Mx »¢dPexkTuBHOCT, Ha 3HAYUMBIX YaCTOTax
COTJIaCHO MacrnopTam, Ha u3zienus coctaBisieT ot 6 nb Ha yactore 250 't ¢ poctom
sddextuBHOocTH 10 19 1b Ha 2000 [, yTo OOEcmEeUnT MOCTATOYHOE CHIKCHUE
IIyMa M3JIy4aeMOoro BEHTUJISITOPAMU Ha BCEX 3HAUYMMBIX YaCTOTaX.

3) A CHIKEHHS IIyMa OT JBUraTelIbHbIX YCTAHOBOK PEKOMEHIOBaHA
YCTaHOBKA 3BYKOM30JUPYIOIINX KOKYX0B. [1o pe3ynbraram pacuera peKOMEH10BaH
KOXYX C MaHeJsIMH, WM3TOTOBJCHHBIMM W3 JIUCTa cTaid ToiumuHou 0,4 MM ¢
HAHECEHHBIM C BHYTPEHHEH CTOPOHBI 3BYKOIOTIIOMIAIONIIM MaTepUaIoM TOJIIIUHON
He MeHee 75 MM U MmIoTHOCTHIO 40 kr/m°. Jlns oOecriedeHus IPUTOKA BO3AyXa K
KBUTATEIbHON YCTAHOBKE PEKOMEHIOBaHA YCTAHOBKA Ha BO3AyX03a00pHBII KaHal
B Koxyxe raymmurens tuna ['B-C (akycTuyeckas BEHTWISILIMOHHAs PELIETKA),
KOTOpasi COTJIAaCHO MaCIMOPTHBIM TAHHBIM 00ECIIEYUT CHUXKEHUE U3TTy4aeMOoro IryMa
ot 5 n1b Ha wactote 250 I'1y ¢ poctom s dexTuBHOCTH 110 16 1b Ha wacToTe 2000 ',
4yTO 00ecrneurnBaeT HeOOXOJMMOE CHI)KEHHE BO BCEM 3HAUMMOM JIMAIa30HE YacToT.

4)  nasd CHIDKEHHUA IIymMa T'paJupHU PEKOMEHJOBaHAa YCTaHOBKA MPSIMOTO
aKyCTHUYECKOTO 3KpaHa B OJIMKHEM I0JI€ OT UCTOYHUKA MPOTHKEHHOCThIO 18 M 1
BbICOTOM 3,5 M. Jlnst cHmkeHus 3pdexra nepeoTpakeHus MEXy OTpaxarolluMU
MOBEPXHOCTSAMU M IIYMO3AIIUTHBIM 3KPAaHOM PEKOMEHIOBAHO MPUMEHEHHE CO

CTOPOHBI JKpaHa OOpAIMIEHHONW K HMCTOYHHKY TMaHENIEeH CO 3BYKOMOTJIOMIAIOIIAM
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MaTepuaioM U 3aKkpeiTod  nepdopupoBaHHbBIM  JUCTOM.  KoadduuueHnt
3BYKOTIOTJIONIEHUSI NMMPUMEHSIeMOro maTtepuana coryiacHo [137] momkeH ObITh HE
MEHEee MPEeICTaBICHHOTO B Tabmule 4.6.2.

Ta6nuna 4.6.2. TpeboBaHus K 3BYKOMOTJIOIICHUIO

HaI/IMeHOBaHHe ypOBHI/I 3BYKOBOTO JdaBJICHUA, I[B, B OKTaBHBIX I10JI0Cax, CO
CpeIHEreOMETPUIECKUMHU YaCTOTaMH, I 1
flapaverpa 125 250 500 1000 | 2000 | 4000 | 8000
Rd 0,3 0,5 0,8 0,8 0,7 0,6 0,5

5) I8 CHWXKEHHS IIyMa KOHBEilepa pEKOMEHJOBAaHO IPUMEHEHHE
3BYKOH30JIMPYIOIIET0 KOKyXa U3 TOHKOJMCTOBOM OLIMHKOBAHHOM CTaJIM TONIMHON
HE MEHee | MM C HaHeCceHHEeM 3BYKOIOTJIOMIAONIEH OOJMIIOBKA Ha BHYTPEHHEU
CTOPOHE KOXyXa TOJII[MHOW HE MEHEe 5 MM WIHM KOXyXa H3TOTOBJIECHHOI'O W3
anactoMepHbix MatepranoB tumna K-FONIK ST GK+IN CLAD o6ecneunBatomiero
CYMMapHYO 3ByKOU30s1uI0 OT 5 10 19 ab Ha 3HaunmbIx yactotax (250-2000 I').

[locne BHenpeHUs IIYMO3AIIUTHBIX MEPONPUATHH Ha TEPPUTOPUU
MIPOM3BOJCTBEHHOTO KOMIUIEKCA ObUIN MPOU3BEACHBI MOBTOPHBIE H3MEPEHHUS LITyMa
B KOHTPOJIbHBIX TOYKAX Ha TEPPUTOPUHU 3alIUINAEMbIX OO0BEKTOB. CpaBHEHME
PE3yJIbTaTOB U3MEPEHUN B KOHTPOJIBHBIX TOUKaX IpeJICTaBiIeHO B Ta0auie 4.6.3.

Tabnuna 4.6.3. CpaBHeHHE Pe3yIbTATOB U3MEPEHUIN

ypOBHI/I 3BYKOBOI'O JaBJICHUA, I[B, B OKTaBHBEIX I1OJIOCax

Ne Ommcane CO CpEIHEreOMETPUUECKUMH YacTOTaMu, 111 Loxks., | Lmakc.,
TOYKH nbA nbA

31,5 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

HouHoe Bpems cyTok. [{o BHEApEHUsT MEPOTIPUSATUI

FCTI:[ KOHI;:J‘II(: Nel 61 |63 53 | 47 | 41 45 38 24 15 48 48
;<CTH KOHI;;;: Nep | 03 |03] 5245 44 41 | 32 | 22 | 17 | 46 46
?CTH KOHI;:;: ez | 61 [55]47 |41 40| 40 | 31 | 20 |15 | 43 43
411<CTH KOHI;;;: Noa | 00 | 58] 5246 | 44 | 43 | 38 | 27 | 16 | 47 47
?CTI:I KOHI;:J‘II(: Ne5 56 | 57150 | 42 | 45 44 39 27 17 47 47
e Torma 61 | 59| 45 |38 | 40| 38 | 30 | 21 | 15 | 42 42

6CI1 | xkoHTpOIIST Ne6

Hounoe Bpems cytok. [locne BHeIpeHUsT MEPONIPUSTUI

KT- Touka
ICH | xomtpons Nel 61 [ 54| 50 | 45 | 43 | 37 | 31 19 | 18 43 44
KT- Touxa 64 (58|51 |44 |40 | 37 | 27 | 16 | 15 | 42 43

2CI1 | xoHTpOsT Ne2
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YpOBHU 3ByKOBOTO JaBJICHUS, b, B OKTaBHBIX MOJIOCAX
Ne Omucanie CO CpETHEreOMETPUUECKUMH YacTOTaMu, 111 Loks., | Lmakc.,
TOYKH nbA nbA
31,5 | 63| 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
KT- Touka
3CIT | komrpos Ne3 62 [ 53| 47 | 40 | 40 38 30 18 16 42 42
KT- Touka
ACTT | xomrpons Nod 64 | 54| 48 | 45 | 38 37 33 29 25 42 42
KT- Touka
SCIT | konTpons Nes 61 |51 36 | 29 | 27 24 20 17 16 31 31
KT- Touka
6CIT | komTpons Ne6 62 (53] 42 | 43 | 43 37 31 20 15 43 43
JonycTumelie
YPOBHH IIyMa
B HOYHOE BpeMs
CaunlluH 1.2.3685-| 83 (67| 57 | 49 | 44 40 37 35 33 45 60
21 Ta0a. 5.35.
no3unua 14
¢ 23.00-07.00

CpaBHeHHE pe3yJbTaTOB M3MEPEHUN B KOHTPOJBHBIX TOYKaX B KOTOPBIX
ObUIM BBISIBJIEHBI MPEBBIIEHUS JO M TOCIE BHEIPEHUS IIYMO3AIIUTHBIX

MEpOIPUITUIA PUBEICHBI HA pUCYHKax 4.6.5 — 4.6.8.

DN 1 0 O
oS O O O

B WO
oS O

N W
o O

oS O

YpoBeHb 3ByKOBOTO JiaBjieHus, 1b

31,5 63 125 250 500 1000 2000 4000 8000

ITosioca, co cpeaHereoMeTpruUecKol yacToTou, '

=o—KT-1CII (1o MepornpusTHii) KT-1CII (mocne meponpusituii) ====I1J1Y

Pucynok 4.6.5 — Pe3ynbTaThl u3mMepeHuil ypoBHei 38ykoBoro aasiienusi B KT-1CII

AHanmu3 pe3ynbTaToB HU3MEpeHHi B KOHTpoJibHOM Touke Ne KT-1CII

JTEMOHCTPUPYET CHIDKEHHE YpOBHEM 3BYKOBOTO JaBJICHUS Ha
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cpeanereomerpudeckux 4vactorax 1000 m 2000 I'm, Ha KOTOpBIX paHee ObLIU

BBIABJICHBI ITPCBBIICHH.

\O
S O O O
‘

(]

— D W B U N J X
oS O e

oS O

YpoBeHb 3ByKOBOTO JiaBjieHus, 1b

31,5 63 125 250 500 1000 2000 4000 8000

[Tonoca, co cpenHereoMeTpuueCcKor 4acToTou, '

=o—KT-2CII (10 Mmepornpusituii) KT-2CII (nocne meponpusatuii) ==I1/1Y

Pucynok 4.6.6 — Pe3ynbTaThl u3mMepeHuil ypoBHei 38ykoBoro aasienusi B KT-2CII

AHanu3 pe3yiabTatoB HU3MEpeHU B KOHTposbHOM Touke Ne KT-2CII
JEMOHCTPUPYET PABHOMEPHOE CHIKEHHE YPOBHEH 3BYKOBOI'O [aBJICHUS B
OKTaBHBIX I10JIOCAX CO CPEIHEr€OMETPUUECKUMH YaCTOTaMHM B Axana3oHe ot 250 1o

4000 I'u. I3mepeHHbIE YPOBHM HE MPEBBIIAIOT HOPMATUBHBIE 3HAUEHHUS.

O
S O O O

o O

~

31,5 63 125 250 500 1000 2000 4000 8000

— D W B U0 N I ©
oS O O ()

YpoBeHb 3BYKOBOIO JlaBlieHus, 1b

[Tonoca, co cpenHereoMeTpuueCcKor 4acToTou, '

==K T-4CII (1o MmepornpusTuii) KT-4CII (nocne meponpusituii) ===I11Y

Pucynox 4.6.7 — Pe3ynpTaTsel u3MepeHuil ypoBHel 3BykoBoro nasiieHus B KT-4CI1
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AHanu3 pe3ynbTaToB M3MEpeHHil B KOHTposibHOM Touke Ne KT-4CII
JIEMOHCTPUPYET PABHOMEPHOE CHIKEHUE YpPOBHEH 3BYKOBOIO JIaBJICHUS B
OKTaBHBIX MOJIOCAX CO CPETHET€OMETPUYECKUMH YaCTOTaMHM B Arana3zoHe ot 250 1o
2000 T'm. HM3mepeHHble YpPOBHM BO BCEM pacCcMaTpUBAaE€MOM JWANa3OHE HE

IMPCBBIMIAIOT HOPMATUBHBIC 3HAYCHUSI.

\O
S O O O

— D W B U N J X
S O O O

o O

YpoBeHb 3ByKOBOTO JiaBjieHus, 1b

31,5 63 125 250 500 1000 2000 4000 8000

[Tosoca, co cpenqHereoMeTpuyecKon 4acToTo, 11t

=o—KT-5CII (1o MepornpusTHii) KT-5CII (mocne meponpustuii) ==I11Y

Pucynok 4.6.8 — Pe3ynbTaThl u3mMepeHuil ypoBHei 38ykoBoro aasienusi B KT-5CII

Pesynbpratsl n3Mepennii B KOHTpoabHOM Touke Ne KT-5CII He moka3aTesbHbl,
BBUJly BHECECHUS 3HAUYUTEIBbHBIX M3MEHCHHN B TEXHOJOTMYECKUH MPOLECC MNPU
MOATOTOBKE MPEAIPHUATHS K TEXHOJIOTUYECKOMY HEPEBOOPYKEHHUIO.

AHalM3 pe3yJabTaTOB M3MEPEHUM IMIOKa3bIBAET, 4YTO MOCIE pealu3aluuu
KOMITJIEKCA IITYMO3AITUTHRIX MEPOTIPHUSITHI TI0 TPEIJIOKEHHOMY B pab0Te MOIXOTY
K OLICHKE, pacyeTy paclpoCTpaHEHHUs U pa3pad0TKe ITyMO3aIUTHBIX MEPOTIPUITHIA,
IIYM BO BCEX KOHTPOJIBHBIX TOYKAX HA TEPPUTOPUHU 3AIUIIAEMOT0 00HEKTA CHUKEH

710 HOpPMATUBHBIX 3HAUYCHUIA.
4.7 Anpob6auusi pe3yJibTATOB HCCIEI0BAHUSA

ArmpoOarusi pe3yslbTaTOB HCCJIEIOBAaHUS BBIMIOJHEHA MPH MOMOLIM UX

UCIIOJIb30BaHUs TIPU OCYIIECTBICHUHU Pa0oT:
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1)  Tlo pa3paboTke MEPONPUATUH 10 CHUKEHUIO YPOBHS IIIyMa Ha FPAHUIIE
C33 OOO «benarpotepMuHaI» (C YYETOM CYLIECTBYIOIIETO TOJOXKEHHUS U
MPOEKTUPYEMBIX 00BEKTOB), PACIOJIOKEHHOTO 1Mo ajapecy: Pecnybnuka benapych,
['ponuenckas 061., r. CMopross, yi. Jloructuueckas, 4, k. 15.

2) Ilo ompenenenuto (axTrueckoi 3(PPEKTUBHOCTH IIYyMO3AIIUTHBIX
MEpOTPUATHNA U pa3pabOoTKe MEPOIIPUATUI 110 CHUKEHUIO YPOBHS IIIyMa Ha TPaHULIE
CaHUTAPHO-3aIIMTHON 30HBI [Ipon3BOsICTBEHHO-JIOrMCTHYECKOrO KoMmIuiekca ['K
«CoapyKecTBO», pacmojoxkeHHoro mo aapecy: Kamunuurpanckas o0md., T.
Ceetnbild, yn. ['arapuna, a. 65.

[To pa3zpaOoTaHHBIM B HACTOAIIEM HCCIEIOBAHUH IMOAXO0JAM M METOIUKaAM
JUIsL  TPEJCTaBIEHHBIX MPEANPUATUA ObUT BBINOJHEH TMOJHBIA  KOMILJIEKC
HEOOXOJUMBIX PACUETOB W HM3MEPEHUH, OMpe/esieHbl HeOOXOAMMBbIE BEITUYMHBI
CHIDKEHHUS IIyMa HAa TEPPUTOPUH 3AIIUIIAEMBIX 00BEKTOB, pa3paboTaH KOMILIEKC
IIyMO3alIUTHBIX ~ Mmeponpustui. s NpOM3BOACTBEHHO-JOTUCTHYECKOTO
komiiekca I['K  «CoapyxecTBa», pe3yjbTaThl MOBTOPHBIX HMCCIEIOBAHUM,
MIPOBEICHHBIX ocJe BHEJIPECHUS IIyMO3aIIUTHBIX MEpONPUATHUH,

IPOJEMOHCTPUPOBAIHN 3PHEKTUBHOCTH MPE/II0KEHHBIX B pad0Te MOAXOA0B.

BbIBOAEBI IO IJ1aBe

1)  BrimosHeHBl pacdeTsl 3aTyXaHHWs 3ByKa OT IMPOMBIIIJICHHOTO
OPEaNPUITHS 110 MPEAJIOKEHHOH B 3 TJIaBe METOTUKE.

2)  Pa3zpaborana cuctema 30HUPOBAHUS TEPPUTOPUMN, MPUIIETAOIMIUX K
IPOMBIIIICHHBIM MPEANPUATUSM.

3)  Pa3paboranHbl MeTOAMYECKHE YKa3aHHsS MO BBIOOPY IIYyMO3AIIMTHBIX
MEPONPUATHIA IPU BHISIBIEHUH CBEPXHOPMATUBHOTO BO3JIEHCTBHS MTPOMBILILICHHBIX
00BEKTOB Ha CEIUTEOHBIC TEPPUTOPUH.

4)  BroimonHena ampoOarusi MPEAOKEHHBIX METOAUK —OMNpeesIeHuUs
YPOBHEH 3BYKOBOM MOIIHOCTH TPEANPHUITHSA, pPACIPOCTpAaHEHHA UIymMa Ha

MECTHOCTH M BBIOOpPA HIYMO3AIIUTHBIX MEPOIIPUSTUH.
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3AK/IIOYEHHUE

B pesynbTaTte mpoBeaeHHOTO UCCIIE0BaHNs Obla JOCTUTHYTA MOCTaBICHHAS
LeJIb [0 pa3paboTKe HAYYHO OOOCHOBAHHOIO MTOAX0/1a K pacyeTy paclpoCTpaHEHUs
BHEILIHETO IIymMa IIPOMBILIUIEHHOIO MPEIIPUATHS, KAK OT IUIOCKOIO0 MCTOYHUKA, a
TaKXke pa3paboTKe PEeKOMEHJAMH M0 CHUXKEHUIO IIyMa, BO3JIEHCTBYIOLIETO Ha
IpUJIEraloIIKe K MPEANPUATUIO TEppUTOpun. B pabote peann3oBaH HOBBIN MOAXO.
K pacdeTry paclIpoCTpaHEHHs IIymMa OT NPOMBIIIICHHOIO NPEANPUITUS C
MHOKECTBEHHBIMH  HCTOYHMKAaMHU IIyMa, KOTOpbI BKIOYaeT B  cels
MaTE€MaTU4YeCKyl0 MOJEIb, PACYETHYK0 CXEMY, OIMCBIBAIOIIYIO IIPOLECC
pacrpocTpaHeHus IIymMa OT HNPEANPUATHs, aNNPOKCUMHUPOBAHHOTO B KayeCTBE
mwiockoro HUII, a Takxke Qopmynsl 11 pacyera MPOTHO3UPYEMBIX YpPOBHEH Ha
IIPWIETAOIIEH K IPEATPUATHIO TEPPUTOPUHU. TaKON OAX0 ITO3BOJISAET BBIIIOJIHATh
pacyer pacupoCTpaHEHUs IIymMa OT OJHOIO IUIOCKOTO HCTOYHUKA, a HE OT
MHOXXECTBA  TOYEYHBIX HCTOYHMKOB, 4YTO IPUBOAUT K  YMEHBUICHUIO
PECYPCOEMKOCTH U TPYAOEMKOCTH pacuera. [IpennoxkeHHbie u anpoOUpoBaHHbBIE B
X0Jle UCCIENOBaHMs MPaBUjla M0 ONPEICICHUIO0 3HAYMMBIX HCTOYHMKOB IymMa Ha
TEPPUTOPUH MPEATIPUATHS TO3BOIMUIIN COKPATUTh BPEMS BBITIOJIHEHUS pacuyeToB 0e3
NOTEPH TOYHOCTHU U OTIPEETUTh PAllMOHAIBHBIN OIX0] K BRIOOPY ITYMO3AIIUTHBIX
MEPONPUATHNA UCXO0 U3 UX I(PPEKTUBHOCTU C TOUKU 3PEHMSI CHIDKEHUS IIyMa Ha
TEPPUTOPUH 3AIIUIIAEMOT0 0OBEKTA.

B npouiecce BinonHeHus paboThl OB MOJIYYEHBI CIEAYIONINE PE3yIbTaThI:

1)  BbINoJHEHBI TEOPETHUUECKHUE HCCIEIOBAaHUS PACIPOCTPAHEHUS IIyMa
or npeanpustua. [lo  pe3ympraram  UCCIENOBAaHMKW  ONPENEIEHO,  4YTO
3aKOHOMEPHOCTH PaCIpPOCTPAHEHUS IIIyMa OT IPEANPUATUS COOTBETCTBYIOT TEOPHUHU
TpaHcopmalMu 3BYKOBBIX Mojed. PaccMOTpeHbl nNpHMEHseMble Kak B
OTEUECTBEHHOW, TaK W B 3apyOe)KHOM TMpakTUKE TMOAXOABI K pacueTy
pacnpocTpaHeHus IymMa OT NPOMBIIIICHHBIX IMPEANPUATHN, TPOBEACH aHAINA3 UX
JOCTOMHCTB U HEAOCTATKOB. ONpeneneHo, YTO CYIIECTBEHHBIMH HEIOCTaTKaMH

IIPUMEHSIEMBIX METOJIOB PacyeTa paclpOCTPaHEHHUs IIIyMa OT MHOKECTBA TOYEYHBIX
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HCTOYHUKOB SIBJISIIOTCS BBICOKAsi PECYpPCOEMKOCTh pacyeTta U HeoOXOJAMMOCTb
MTOCTPOEHHUS CIIOKHON KOMITBEIOTEPHOW MOJEIIH.

2)  Pa3pabotaHa MeTOAMKA 3KCIEPUMEHTANBHBIX UCCIEIOBAHUIN YPOBHEM
3BYKOBOM MOIIIHOCTH HCTOYHUKOB IIyMa MPOMBIIIJIEHHOTO NPEANPUITUS U
pacrpocTpaHeHus IIymMa OT MPOMBIIUIEHHBIX mpeanpuatuii. B ocHoOBy
pa3pabOTaHHOW METOAMKHU TOJIOKEHBI CYIIECTBYIOIIME TOAXOAbl U METOABI K
U3MEPEHUIO YPOBHEM 3BYKOBOM MOIIHOCTM HCTOYHUKOB IIyMa W YPOBHEU
3BYKOBOTO [IaBJICHWS B TOYKaX HA TEPPUTOPUA HOPMUPYEMBIX OOBEKTOB.
[IpennoxxeHHass METOAMKA TO3BOJSIET C  YIOBJIETBOPUTEIBHOW TOYHOCTBIO
MPOBOAUTH U3MEPEHUS B YCIOBHUAX ICUCTBYIOIIETO MTPOMBIIILIEHHOTO MPEAIPUSTHS.
[Io pa3paboTaHHOW METOJMKE H3MEPEHbl YPOBHHM 3BYKOBOW MomHOCTH 151
UCTOYHHUKA IIyMa HA TEPPUTOPUM OOBEKTa HCCIEAOBAHMS, JKBHBAJICHTHbBIC
KOPPEKTHUPOBAHHBIE MO A YypOBHM 3BYKOBOM MOIIHOCTH HCTOYHUKOB IIIyMa
coctaBuiu oT 66 1o 116 gbA. BbINogHEHBI SKCNIEPUMEHTAIBHBIE UCCIICIOBAHUS
pacrpoCcTpaHEeHus IyMa OT MPOMBIIUICHHOTO NPEANPUITHS B TOUKAX U3MEPEHHUIA,
pacnosiokeHHbIX Ha paccrogaHusax ot 100 go 800 m. PesynbraThl U3MEpeHUH,
MOATBEPAUIN KOPPEKTHOCTh ANMPOKCUMALIMN MPEANPUATUS B KAUE€CTBE IIJIOCKOTO
MCTOYHUKA IIIyMa.

3)  Pazpaboranbl mpaBuia OmNpeNeieHUs] 3HAYMMbIX MCTOYHHUKOB IIyMa,
OKa3bIBAIOIINX CYIIECTBEHHBI BKJIag B (OPMUPOBAHUE 3BYKOBOTO TIOJIA
MPOMBIILICHHOTO TPEANPUITUS U UCKITFOUCHUSI MAJIO3HAYMMBbIX HCTOUHHKOB IIIyMa
U3 JalpHEWIIMX pacyeToB. [IprMeHeHHMe mpaBuil TMPHUBEIO K CHHKEHUIO
TpyA03aTpaT AJis BHIIOJHEHUS Pacu€TOB.

4)  PaspaboraHa maremaTtuueckass MOJENIb W PACUYETHBIE CXEMbl IS
OLIEHKH PaCIpOCTPaHEHHUs IIyMa OT NPEANPUITHSA KaK OT IUIOLAJHOTO UCTOYHUKA
mryma. OCHOBHOM MOJXOJ1 3aKJIFOYAETCSl B AalIIPOKCUMAIIMM MHOXECTBA TOUYEUYHBIX
MCTOYHUKOB IIymMa B Ka4ye€CTBE IUIOCKOIO HCTOYHHMKA, KOTOPBIA 3aT€M 4Yepe3
BTOPHUYHBIN U3TydaTelb B BUJIE KPOMKH pedpa IIOCKOTO UCTOYHUKA MIEPEXOIUT KO

BTOPUYHOMY INIOCKOMY HCTOYHHKY, PACIIOJOKCHHOMY INCPICHIAUKYIIAPHO 3CMIIC.
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[Tocne ocyiecTBiaeHus epexoa BhIIOIHAETCS pPacueT PACIPOCTPAHEHUS IIIyMa OT
BTOPHYHOI'O IIOCKOI'O MCTOYHUKA C 00pa30BAHMEM CIEPBA IJIOCKON BOJHBI, NPU
YBEIMYECHUM PACCTOSHUSA MNPEXONSIIEd B KBAa3UIUIOCKYH, 3aT€M MCTOYHHUK
paccMaTpuBaeTCs B KauyeCTBE JIMHEWHOIO C COOTBETCTBYIOIIMMM IPABHIAMHU
CHWKEHUS IIyMa Il UWJIMHAPUYECKOW M KBAa3ULUMJIMHAPUYECKON BOJIH, U IpHU
JAIbHEMIIEM YBEJIIMYEHUN DPACCTOSIHMS MCTOYHUK pPacCMAaTPUBAETCS B KauyeCTBE
TOYEYHOTO C COOTBETCTBYIOIIEH emy cdepuueckord BomHOW. Ha ocHOBe
NOPEIJIOKEHHOW MaTeMaTHUYeCKOM MOJeNN pa3paboTaHbl pacueTHble (OPMYIIbL,
pacyeT Mo KOTOPBIM MTO3BOJISIET ONPEAEIUTh CHUKEHHUE IIIyMa OT MPEIIPUATUS IIPU
pacmnpocTpaHeHHH ero Ha MecTHOCTH. [IpoBenena Bepudukanus MaTeMaTuIeCcKoOMl
MOJIEJIH IYTEM BBIIIOJIHEHHS PacuETOB IO MPEAJIOKEHHBIM (popmyiam. Pe3ynbraTsl
pacyeToB IPOJEMOHCTPUPOBAIMN YAOBIECTBOPUTEIbHYIO, B Impeaenax 3 1bA,
CXOJUMOCTh C pe€3yJbTaTaMU H3MEPEHHI, YTO MOATBEPAUIIO COCTOSTEIBHOCTD
MaTEMaTHYECKON MOJENIN U KOPPEKTHOCTh PaCUETHBIX (POPMYIL.

5)  Paspaboranbl peKOMEeHIALUi MO 30HUPOBAHUIO TEPPUTOPUN BOIH3U
IIPOMBINUICHHBIX NPEANPUATHH. B KadecTBe OCHOBHBIX IapaMETpoOB, KOTOPBIE
YYHUTBIBAKOTCS IIPU OINPEACICHUH 30HbI LIYMOBOI'O BO3JIEHUCTBUS MNPEANPUATHS,
BBICTYNAIOT 3KBUBAJICHTHBIA KOPPEKTHPOBAaHHBII 1O A YypOBEHb 3BYKOBOM
MOIIHOCTH W HauOOJbIIMHI JIMHEHHBIM pa3Mep anmpOoKCUMHPOBAHHOIO IJIOCKOIO
UCTOYHHKA IITyMa, a TAK)KE PACCTOSIHUE OT MPEANPUATHS 10 3aIUIIAEMOT0 00bEKTA.
Cucrema 30HMPOBaHHUA IO3BOJISIET OLIEHUTh BO3MOXXHOCTh PAa3MEIICHHS JKUJIBIX
00BEKTOB B 30HE IIYMOBOI'O BO3JEHCTBUS MPEANPUATUSA, U IPU HEOOXOIUMOCTH
OLICHUTH TPEOyEeMYI0 CyMMAapHY0 3P (PEKTUBHOCTh IIYMO3AIUTHBIX MEPONPUATHH.

6)  Mcxons u3 aHanmusa JOCTYIHBIX CPEICTB U METOAOB CHMKEHUS LIyMa,
a TaKKe XapakTepa IpPOLECCOB IIyMOOOpa30BaHUS OT HCTOYHMKOB IIyMa Ha
TEPPUTOPUU TPEANPUITHS, ObUTM pa3pabOTaHbl PEKOMEHIAIMH TIO0 BBIOOPY
IIYMO3AIIUTHBIX MEPONPUATHI JJI PA3JIUYHBIX UCTOYHUKOB IIymMa MPEIIPUATHUS.
B kaudecTBe OCHOBHBIX CPEICTB CHM)KEHHSI BHEIIHETO MPOMBIIUICHHOIO IIyMa

PCKOMCHAOBAHBI TIJIYIOUTCIIM IIyMa JIs1 CHUCTCM aCHUpalliu W OTACIIbHBIX
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AJIIEMEHTOB BEHTHJISILIMOHHBIX CUCTEM, 3BYKOM30IUPYIOLIUE KOKYXH I CHUKEHUS
IIyMa OT JIBUTaTeJIbHbIX U KOMIIPECCOPHBIX YCTAHOBOK M MHOTO O0OpYyIOBaHUS, U
aKyCTHYECKHE PKPAHBI KaK CPEJCTBO CHIKEHUS IIyMa OT JTUHEWHBIX UCTOYHUKOB U
CKOHLIEHTPUPOBAHHBIX TPYNI UCTOYHUKOB IIIyMa Ha TEPPUTOPUU MPEAIPUSATHUS.

7)  IlpoBemena ampoOammsi TPEMTIOKEHHBIX B JIAHHOW paboTe MoJeneH,
npaBui U MOAXOAOB. AmnpoOaiusi BBINOJIHEHA B paMKaxX BBINOJHEHHUS paboT Mo
pa3paboTKe MIYMO3AIIUTHBIX MEPONPUATUN MO CHUKEHHIO CBEPXHOPMATHBHOIO
BO3JIEMCTBHS Ha npuieraromue teppuropun Ha npeanpudarun 'K «CoapyxectBo»
B 1. Csemnwiii, Kamununarpaackoit ob6nactu u  Ha npeanpusatun OO0
«benarporepmunan» B 1. Cwmopronb, ['pogHeHckoit obnactu, PecnyOnmku
benapycb. B pesynbraTe mpoBeAEHHBIX pabOT IIyM B KOHTPOJBHBIX TOYKAaX Ha
I'PaHULIE CAHUTAPHO-3AMIUTHBIX 30H MPEANPUATANA ObLUT CHUXKEH A0 HOPMATHUBHBIX
3HAYECHUM.

IlepcnekTuBa AajbHeHIIEro UCCAEJOBAHUS TEMbl COCTOUT B pa3paboTKe
MaTEMaTUYeCKOM MOJEAN Uil MPOMBILUIEHHBIX NPEANPUITHI HECTaHIApTHOU
(GbopMbI U ¢ HEPaBHOMEPHBIM paclpe/IeICHUEM UCTOYHUKOB LITyMa 10 TEPPUTOPHH,
a Takxke pa3paboTKU YHUBEPCAJIHLHOM METOJUMKH pacyeTa paclpoCTpaHEeHUs IIyma
OT IPOMBIIUIEHHBIX NPEINPUATHI BCEX TUIIOB B COOTBETCTBUH C MPEII0KEHHBIMU

MAaTCMAaTH4YCCKUMHU MOACIISIMH, IIpaBUJIaMH U IIOAXOJaMU.
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IIpunoxenue 1. Pe3yabTarhl n3MepeHUs NIYMOBBIX XapaKTEePUCTHK

HCTOYHHUKOB

Tabnmuma II1. TIlepeyeHb HUCTOYHMKOB aKyCTHUYECKOI'O  BO3JCHCTBUS  Ha

CYHICCTBYIOIICC ITOJTOKCHHUC, HpHHHTBIﬁ B pacyeT C HpHBHSKOﬁ K KOOpAHAaTaM

YpoBHH 3BYKOBOTO IaBlieHHS, Ib B OKTaBHBIX HOJOCAX
No NI CO CPEJHEr€OMETPUUECKUMH YaCTOTaMu, 11y
31,5 ] 63 [ 125 [ 250 [ 500 | 1000 | 2000 | 4000 | 8000

LA, LAmaXa

ABA | 1BA KommenTapuit

Hcemounuku epynnwi: Cywecmeyrowgue HIL na momenm uzmepenuii

BenTtunstop B okHe
ABK
Tpaucnoprep T-

nim-2 85 |8 | 88 | 79 | 81 92 | 83 76 | 58 93 93 330100A
(TIOIIINTTHHUK)
Tpaucnoprep T-
Nii-2.1 8 | 89 | 88 | 79 | 81 92 | 83 76 | 63 93 93 330100A
(TIOIIINTTHHUK)
Tpaucnoprep T-
ni-3 84 | 87 | 8 | 84 | 80 | 77 | 73 67 | 58 83 83 330100A (cermeHT
TIePETPY3KN)
Tpaucnoptep T-
nii-4 8 | 8 | 8 | 76 | 73 73 69 | 67 | 69 78 78 330100A (cermeHT
TIePETPY3KN)
Tpauncnoptep T-
HI-4.1 8 | 8 | 8 | 76 | 73 73 69 | 67 86 86 86 330100A (cermeHT
TIepETPY3KH)
NIII-5 89 87 | 82 | 76 | 76 79 75 66 56 82 82 Bentunsatop BT1.1
IIpurounas
HIII-6 103 | 99 | 102 | 89 | 88 83 83 79 73 91 91 BEHTHJIAIMSL, 3200D
Bo3nyxa (d~1,8 m)
Kopnyc BeHTHnsATOpA,
ni-7 93 | 91| 9 | 8 | 82 82 | 8 | 74 | 58 89 89 HPUTOYHAS
ety (d~1,8 m)
3abop Bo31Iyxa Ha

HHi-1 77 | 731 75 | 76 | T3 65 | 56 | 49 | 38 73 73

w8 | 100 | 20 {101 |87 | s0o | 78 | 75 | 70 | 63 | s8 88 Kposie (Ha
2 HaJCTpOIiKe), ecTh
FHyH.II/ITeHB

WII-9 104 | 95 | 94 | 88 | 91 81 73 68 | 64 89 89 Tpy6a (uct. Ne0142)
NHI-10 104 | 95 | 94 | 88 | 91 81 73 68 | 64 89 89 Tpy6a (uct. Ne0143)
WII-11 82 | 87 | 81 | 80 | 81 82 | 78 | 72 | 64 85 85 Bentunsaropos BT2.1

10 Bentunsatop rpagupHu
MIL-12 | 89 | )| 100 | 95 | 91 | 87 | 84 | 78 | 72 | 94 94 TEvA
10 Bentunsatop rpagupHu
MIL-13 | 89 | )| 100 | 95 | 91 | 87 | 84 | 78 | 72 | 94 94 TEvA
w14 | 93 | 10 Lo os | o5 | 90 | 8o | 82 | 74 | 97 g7 | BewrnmaTop rpampuu
1 Desca
vi1s | 93 | 0 Lo os | os | 90 | 8o | 82 | 74| 97 g7 | BewrnmaTop rpampuu
1 Desca
vi-16 | 93 | 10 L0195 | 95 | 90 | 89 | 82 | 74 | 97 g7 | BewrnmaTop rpampu
1 Desca
w17 | 93 | 0 L0195 | 95 | 90 | 89 | 82 | 74 | 97 g7 | BewTWATOp rpajupiy
1 Desca
WI-18 | 93 |95 96 [ 96| 91 | 92 | 86 | 76 | 70 | 95 95 Kp"‘m“"“;;“m“mp

KpriHoi BEHTHIIATOD

Hi-19 93 1 95| 96 | 96 | 91 92 | 8 | 76 | 70 95 95 B3
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ypOBHI/I 3BYKOBOT'O JaBJICHUS, ILB B OKTABHBIX I10JI0CaX

Ne VI CO CpEJJHEreOMETPUUECKIUMH YacToTaMu, 1 11 I;;AA L/E“X’ Kommenrapuit
31,5 | 63 | 125 [ 250 | 500 | 1000 [ 2000 [ 4000 | 8000 | * s
W20 | 91 | 93 | 88 | 84 [ 83 | 77 | 79 | 80 | 63 | 8 | 86 BeHTIIHOHHLE
¢doHaps
NII-21 97 92 | 90 | 88 | 97 85 83 76 64 95 95 [MaTpyOOK BEHTHIISAIUH
W22 | 79 | 78 | 81 | 77 | 77 | 80 | 74 | 64 | 60 | 82 | 82 MI.7.13 wnz. 150
DJIEKTPOJIBUraTelh
Tpaucnoprep T-
HIII-23 78 | 84 | 86 | 82 | 79 | 80 | 78 | 78 | 65 85 85 WS31403 - ckpurm u
CTYK Ha miatdopme
mi-24 | 98 | 10| 105 | 10| 105 | o8 | 89 | 81 | 74 | 104 | 104 | BervwKuOi natpyGox
3 2 (B 0135)
BreiTspxHas
ety B 0/1,
HIII-25 93 | 97 | 101 | 97 | 92 | 93 | 88 | 82 | 71 97 97
KOJIMAK ¢
HAIPaBJICHHOCTHIO
MII26 | 99 | 95 | 100 | 90 | 88 | 84 | 80 | 72 | 65 | 90 | 9o | Poraps permmac HB
W27 | 93 | 98 | 98 [ 97 | 85 | 90 | 84 | 80 | 72 | 94 | 94 q"’Hap"Bg/‘}TI’”‘K“HB
®doHapb
NIII-28 84 83 85 84 75 76 72 65 55 81 81 BEHTUJIAIMOHHEIN 1B
No129
HIII-29 84 84 | 90 | 80 | 79 74 69 62 52 81 81 KppiiHoii BeHTHIISITOP
MII-30 | 93 |99 | 100 | 98 | 89 | 92 | 85 | 82 | 73 | 96 | 96 BITKHOl
BEHTHJIATOP
BuiTspkHOM
HNIII-31 96 | 86 | 95 | 94 | 93 | 85 | 76 | 70 | 63 93 93 BEHTHJISITOP C
BBEIOPOCOM TTapa
10 DoHaph BHITSHKHOTO
HIII-32 94 | 99 | 110 99 | 106 | 95 | 89 | 80 108 108 BeHTHJIATOpa, B
8
Ne0142
DoHaph BHITSHKHOTO
HIII-33 83 [ 91 | 92 | 96 | 101 | 98 | 93 | 81 | 69 102 102 BeHTHJIATOpa, 1B
Ne0138
DoHaph BHITSHKHOTO
UIII-34 69 73 | 73 | 69 | 69 67 66 56 49 72 72 BeHTWIsITOpa, B
NeQ138
Tpy0a u3 nexa c
HIII-35 96 97 | 97 | 92 | 87 83 84 79 70 91 91 BEHTUJISITOPOM
(IIpUCYTCTBYET CBUCT)
Benrtunsarop B16.3
HII-36 76 | 75| 72 | 73| 76 | 73 | 68 | 63 | 55 77 77 N
(201 B pabote)
Bentunsatop B19
NI-37 79 | 81| 76 | 74 | 74 | 64 | 57 | 72 | 69 77 77 (ynia) HB NeO170
Mi-38 | 67 |65 | 59 [ 59| 62 | 64 | 59 | 52 | 40 | 67 | 67 | BewmwmitopB3HB
No0172
DNEKTPOABUTATEITH
HI1II-39 66 | 67 | 68 | 65| 69 | 72 | 66 | 58 | 50 74 74 B20, 1B Ne 0169
W40 | 81 |74 | 73 | 71| 75 | 67 | 63 | 60 | 49 | 74 74 | BbrwKKa (OTKpLITLL
KOHEII BO3AYX0BOJA)
DNeKTPOIBUTATEID,
NIII-41 68 | 67 | 62 | 63 | 61 | 63 | 59 | 50 | 39 66 66 1B No 0174
Mim-42 | 72 | 69 | 65 | 67| 68 | 64 | 56 | 54 | 46 | 60 | 6o | BrmvKKa(orkpuieii
KOHEIl BO3AYX0BOJa)
VII-43 | 67 | 68 | 63 | 59 | 63 | 65 | 58 | 46 | 38 | 67 | 67 9“"”"0;1‘36”“"”"
w44 | 75 [ 73| 73 [ 73| 77 | 71| 64 | 58 | 49 | 76 | 76 | DBervwwxa(omkphimi
KOHEII BO3yX0BOJIa)
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ypOBHI/I 3BYKOBOT'O JaBJICHUS, HB B OKTABHBIX I10JI0CAaX
LA, LAmax, o
Ne VI CO CpEJJHEreOMETPUUECKIUMH YacToTaMu, 1 11 EA BA Kommenrapuit
31,5 | 63 | 125 [ 250 | 500 | 1000 | 2000 | 4000 | 8000 | 8
3arpysKa ChIpbs B
camocBaJ (3aBeICHHBIN
W46 | 102 | 89 | 87 | 89 | 87 | 88 | 82 | 76 | 67 | 91 | 100 camocBaL, Tyl
QJICKTPOABUTATEIIA U
cpabaTriBaHHe
CHCTEMBI OTIOBEIIICHUS)
W47 | 80 |83 | 81 |76 | 74 | 70 | 65 | 66 | 62 | 76 76 | Crpum 4T£I"_‘IH§“6°pTepa
W49 | 66 | 76 | 56 | 59 | 70 | 47 | 42 | 42 | 32 | 67 | 67 TIIT 1250 kBA
W50 | 66 | 76 | 56 | 59 | 70 | 47 | 42 | 42 | 32 | 67 | 67 TIIT 1250 kBA
WII-51 | 66 | 76 | 56 | 59 | 70 | 47 | 42 | 42 | 32 | 67 | 67 TIIT 1250 kBA
W52 | 66 | 76 | 56 | 59 | 70 | 47 | 42 | 42 | 32 | 67 | 67 TIIT 1250 kBA
10 PemeTka BeHTCETH B
HIII-53 107 0 95 | 89 | 91 84 78 70 64 91 91 CTeHE KOMITPECCOPHOM
CTaHIIUHN
VIS4 | 84 [ 85| 79 [ 81| 72 | 71 | 66 | 58 | 50 | 77 | 80 Padora
KOMIIPECCOPHOU
VU542 | 84 [ 85| 79 [ 81| 72 | 71 | 66 | 58 | 50 | 77 | 80 Padora
KOMIIPECCOPHOU
WI-55 | 89 |89 | 92 | 92| 92 | 87 | 86 | 92 | 91 | 97 | 97 Tepeceimnka seper B
HOpUH
WII-56 | 106 | 99 | 96 | 93 | 95 | 94 | 93 | 93 | 92 | 100 | 100 | DBPrpys«ascpuaus
MaIIvHBI (BECh IIUKII)
WII-562 | 93 | 92| 73 | 60 | 47 | 40 | 35 | 28 | 20 | 67 67 I[“MOBC"‘;Q:W Ha
HII-57 86 88 | 93 | 90 | 84 85 77 73 68 89 89 [IpuBox TpaHcmoprepa
pi-ss | 102 |0 L 102 | 10 | 105 [ 100 | 90 | 90 | 87 | 105 | 105 | ABCTPYOR M3 cTEHH
3 1 nexa
Hcmounuku epynnui: I'pynnvt oxon M2.1
V59 | 88 | 87 | 84 | 77 ] 75 | 70 | 66 | 61 | 51 | 77 | 77 | Oxonmetii 6ok M2.1
V60 | 87 | 86 | 83 | 76 | 74 | 69 | 65 | 60 | 50 | 75 75 | Oxomnbiii 610k M2.1
V61 | 88 | 87 | 84 | 77 | 75 | 70 | 66 | 61 | 51 | 77 | 77 | Oxoumsri 6ok M2.1
V62 | 87 | 86 | 83 | 76 | 74 | 69 | 65 | 60 | 50 | 75 75 | Oxomnbiii 610k M2.1
HIII-63 88 87 | 84 | 77 75 70 66 61 51 77 77 Oxonubli 010k M2.1
HIII-64 88 87 | 84 | 77 75 70 66 61 51 77 77 OxonHubli 010k M2.1
V65 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 | 53 | 79 | 79 | Oxonmeri 6ok M2.1
V66 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 | 53 | 79 | 79 | Oxonmbri 6ok M2.1
V67 | 88 | 87 | 84 | 77 | 75 | 70 | 66 | 61 | 51 | 77 | 77 | Oxonmeri 6ok M2.1
HIII-68 88 87 | 84 | 77 75 70 66 61 51 77 77 Oxonubli 010k M2.1
HII-69 88 87 | 84 | 77 75 70 66 61 51 77 77 Oxonubli 010k M2.1
V70 | 88 | 87 | 84 | 77 | 75 | 70 | 66 | 61 | 51 | 77 | 77 | Oxonmsrii 6ok M2.1
W71 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 | 53 | 78 78 | Oxomnbiii 610k M2.1
W72 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 | 53 | 78 78 | Oxomnbiii 610k M2.1
W73 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 | 53 | 78 78 | Oxomnbiii 610k M2.1
V74 | 91 | 90 | 87 | 80 | 78 | 73 | 69 | 64 | 54 | 80 | 80 | Oxommbri 6ok M2.1
V75 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 | 53 | 79 | 79 | Oxonmeri 6ok M2.1
V76 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 | 53 | 79 | 79 | Oxonmeri 6ok M2.1
V77 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 | 53 | 79 | 79 | Oxonmbri 6ok M2.1
W78 | 91 | 90 | 87 | 80 | 78 | 73 | 69 | 64 | 54 | 80 | 80 | Oxommbri 6ok M2.1
V79 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 | 53 | 79 | 79 | Oxonmeri 6ok M2.1
V80 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 | 53 | 79 | 79 | Oxonmbri 6ok M2.1
V81 | 91 | 90 | 87 | 80 | 78 | 73 | 69 | 64 | 54 | 80 | 80 | Oxommbri 6ok M2.1
V82 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 | 53 | 79 | 79 | Oxonmeri 6ok M2.1
V83 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 | 53 | 79 | 79 | Oxonmeri 6ok M2.1
V-84 | 86 | 85 | 82 | 75 | 73 | 68 | 64 | 59 | 49 | 74 | 74 | Oxoumsri 6ok M2.1
V-85 | 91 | 90 | 87 | 80 | 78 | 73 | 69 | 64 | 54 | 80 | 80 | Oxommbri 6ok M2.1
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ypOBHI/I 3BYKOBOT'O JaBJICHUS, ILB B OKTABHBIX I10JI0CaX

Ne M1 CO CpeTHETeOMETPUYECKUMU YacTOTaMH, I’y I%AA L‘E“X’ Kommenrapuit
31,5 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | * s
HIII-86 90 | 89 | 8 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbIH OJiok M2.1
HIII-87 90 | 89 | 8 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbIH OJiok M2.1
HNIII-88 90 | 89 | 8 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbIH OJiok M2.1
HIII-89 90 | 89 | 8 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbIH OJiok M2.1
HIII-90 90 | 89 | 8 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbIH OJiok M2.1
HII-91 90 | 89 | 8 | 79| 77 | 72 | 68 | 63 53 79 79 OxoHHbIH OJiok M2.1
HIII-92 90 | 89 | 8 | 79| 77 | 72 | 68 | 63 53 79 79 OxoHHbIH OJiok M2.1
HIII-93 90 | 89 | 8 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbIH OJiok M2.1
HIII-94 90 | 89 | 8 | 79| 77 | 72 | 68 | 63 53 79 79 OxoHHbIH OJiok M2.1
HIII-95 88 | 87 | &4 | 77 | 75 70 | 66 | 61 51 77 77 OxoHHbIH 0J1ok M2.1
HIII-96 90 | 89 | 8 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbIH 0J1ok M2.1
HII-97 90 | 89 | 8 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbIH 0J1ok M2.1
HIII-98 90 | 89 | 8 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbIH 0J1ok M2.1
HIII-99 90 | 89 | 8 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbIH 0J1ok M2.1
MI-100 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI 0J1ok M2.1
HII-101 90 | 89 | 8 | 79| 77 | 72 | 68 | 63 53 79 79 OxoHHbI 0J1ok M2.1
Mi-102 | 88 | 87 | 84 | 77 | 75 70 | 66 | 61 51 77 77 OxoHHbI 0J1ok M2.1
HII-103 88 | 87 | 84 | 77 | 75 70 | 66 | 61 51 77 77 OxoHHbI 0J1ok M2.1
MI-104 | 88 | 87 | 84 | 77 | 75 70 | 66 | 61 51 77 77 OxoHHbI 0J1ok M2.1
MI-105 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI 0s1ok M2.1
MI-106 | 91 | 90 | 87 | 80 | 78 73 69 | 64 | 54 80 80 OxoHHbI 0s1ok M2.1
MI-107 | 88 | 87 | 84 | 77 | 75 70 | 66 | 61 51 77 77 OxoHHbI 0s1ok M2.1
MI-108 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI 0s1ok M2.1
MI-109 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI 0s1ok M2.1
MI-110 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI 0s1ok M2.1
HI-111 91 190 | 87 | 80 | 78 73 69 | 64 | 54 80 80 OxoHHbI 0s1ok M2.1
Mi-112 | 88 | 87 | 84 | 77 | 75 70 | 66 | 61 51 77 77 OxoHHbI 0s1ok M2.1
HII-113 90 | 89 | 8 | 79| 77 | 72 | 68 | 63 53 79 79 OxoHHbI 0s1ok M2.1
MI-114 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI 0s1ok M2.1
MI-115 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI 0s1ok M2.1
MI-116 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI 0s1ok M2.1
MI-117 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI 0s1ok M2.1
MIN-118 | 88 | 87 | 84 | 77 | 75 70 | 66 | 61 51 77 77 OxoHHbI 0s1ok M2.1
HI-119 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI 0s1ok M2.1
MI-120 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI 0s1ok M2.1
HI-121 90 | 89 | 8 | 79| 77 | 72 | 68 | 63 53 79 79 OxoHHbI#1 0s1ok M2.1
Mi-122 | 88 | 87 | 84 | 77 | 75 70 | 66 | 61 51 77 77 OxoHHbI#1 0s1ok M2.1
HII-123 90 | 89 | 8 | 79| 77 | 72 | 68 | 63 53 79 79 OxoHHbI#1 0s1ok M2.1
Mi-124 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI1 0s1ok M2.1
MI-125 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI1 0s1ok M2.1
MI-126 | 88 | 87 | 84 | 77 | 75 70 | 66 | 61 51 77 77 OxoHHbI1 0s1ok M2.1
Mi-127 | 88 | 87 | 84 | 77 | 75 70 | 66 | 61 51 77 77 OxoHHbI1 0s1ok M2.1
MIn-128 | 88 | 87 | 84 | 77 | 75 70 | 66 | 61 51 77 77 OxoHHbI1 0s1ok M2.1
Mi-129 | 88 | 87 | 84 | 77 | 75 70 | 66 | 61 51 77 77 OxoHHbI1 0s1ok M2.1
MI-130 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI1 0s1ok M2.1
HI-131 90 | 89 | 8 | 79| 77 | 72 | 68 | 63 53 79 79 OxoHHbI1 0s1ok M2.1
MI-132 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI1 0s1ok M2.1
HII-133 90 | 89 | 8 | 79| 77 | 72 | 68 | 63 53 79 79 OxoHHbI1 0s1ok M2.1
MI-134 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI1 0s1ok M2.1
MI-135 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI#1 0s1ok M2.1
MI-136 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI#1 0s1ok M2.1
MI-137 | 90 | 89 | 8 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbI#1 0s1ok M2.1
MI-138 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbl#1 0J1ok M2.1
Mi-139 | 91 | 90 | 87 | 80 | 78 73 69 | 64 | 54 80 80 OxoHHbl#1 0J1ok M2.1
MI-140 | 90 | 89 | 86 | 79 | 77 | 72 | 68 | 63 53 79 79 OxoHHbl#1 0J1ok M2.1
HI-141 90 [ 89 | 8 | 79| 77 | 72 | 68 | 63 53 79 79 OxoHHbl#1 0J1ok M2.1
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ypOBHI/I 3BYKOBOT'O JaBJICHUS, ILB B OKTABHBIX I10JI0CaX

Ne VI CO CpEJJHEreOMETPUUECKIUMH YacToTaMu, 1 11 I;;AA L‘E“X’ Kommenrapuit
31,5 | 63 | 125 [ 250 | 500 | 1000 [ 2000 | 4000 | 8000 | * s
NIII-142 90 89 | 86 | 79 | 77 72 68 63 53 79 79 OkoHHbIH 6110k M2.1
NIII-143 91 90 | 87 | 80 | 78 73 69 64 54 80 80 OkoHHbIH 6110k M2.1
NIII-144 90 89 | 86 | 79 | 77 72 68 63 53 79 79 OkoHHbIH 6110k M2.1
NIII-145 90 89 | 86 | 79 | 77 72 68 63 53 79 79 OkoHHbIH 6110k M2.1
HIII-146 90 89 | 86 | 79 | 77 72 68 63 53 79 79 OkoHHbIH 6110k M2.1
NIII-147 91 90 | 87 | 80 | 78 73 69 64 54 80 80 OkoHHbIH 6110k M2.1
NIII-148 90 89 | 86 | 79 | 77 72 68 63 53 79 79 OkoHHbIH 6110k M2.1
NIII-149 90 89 | 86 | 79 | 77 72 68 63 53 79 79 OkoHHbIH 6110k M2.1
HIII-150 90 89 | 86 | 79 | 77 72 68 63 53 79 79 OkoHHbIH 6110k M2.1
NIII-151 91 90 | 87 | 80 | 78 73 69 64 54 80 80 OkoHHbIH 6110k M2.1
HIII-152 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OkoHHbIH 6110k M2.1
NIII-153 87 86 | 83 | 76 | 74 69 65 60 50 75 75 OkoHHbIH 6110k M2.1
NIII-154 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OkoHHbIH 6110k M2.1
NIII-155 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OkoHHbIH 6110k M2.1
Hcmounuxu zpynnui: I'pynnot okon M1.1

HIII-156 87 86 | 83 | 76 | 74 69 65 60 50 75 75 OxonnbIi 010K M1.1
NII-157 87 86 | 83 | 76 | 74 69 65 60 50 75 75 OxonnbIi 010K M1.1
WIII-158 90 89 | 86 | 79 | 77 72 68 63 53 79 79 Oxonnslit 610k M1.1
HIII-159 90 89 | 86 | 79 | 77 72 68 63 53 79 79 Oxonnsiit 610k M1.1
HIII-160 90 89 | 86 | 79 | 77 72 68 63 53 79 79 Oxonnslit 60k M2.1
HIII-161 88 87 | 84 | 77 | 75 70 66 61 51 77 77 Oxonnsiit 610k M1.1
NIII-162 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxonnbI# 010K M1.1
NIII-163 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxonnbI# 010K M1.1
NIII-164 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxonnbI# 010K M1.1
HIII-165 88 87 | 84 | 77 | 75 70 66 61 51 77 77 Oxonnsiit 610k M1.1
NIII-166 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxonnbI# 010K M1.1
HIII-167 84 83 | 80 | 73 | 71 66 62 57 47 72 72 Oxonnsiit 610k M1.1
WIII-168 84 83 | 80 | 73 | 71 66 62 57 47 72 72 Oxonnsiit 610k M1.1
HIII-169 84 83 | 80 | 73 | 71 66 62 57 47 72 72 Oxonnsiit 610k M1.1
HIII-170 88 87 | 84 | 77 | 75 70 66 61 51 77 77 Oxonnsiit 610k M1.1
HIII-171 88 87 | 84 | 77 | 75 70 66 61 51 77 77 Oxonnsiit 610k M1.1
NIII-172 88 87 | 84 | 77 | 75 70 66 61 51 77 77 Oxonnsiit 610k M1.1
NIII-173 87 86 | 83 | 76 | 74 69 65 60 50 75 75 OxonnbIi 010K M1.1
NII-174 87 86 | 83 | 76 | 74 69 65 60 50 75 75 OxonnbIi 010Kk M1.1
NII-175 87 86 | 83 | 76 | 74 69 65 60 50 75 75 OxonnbIi 010Kk M1.1
NII-176 87 86 | 83 | 76 | 74 69 65 60 50 75 75 OxonnbIi 010Kk M1.1
NII-177 87 86 | 83 | 76 | 74 69 65 60 50 75 75 OxonnbI# 010K M1.1
WIII-178 87 86 | 83 | 76 | 74 69 65 60 50 75 75 OxonnbI# 010K M1.1
NII-179 87 86 | 83 | 76 | 74 69 65 60 50 75 75 OxonnbI# 010K M1.1
WIII-180 87 8 | 83 | 76 | 74 69 65 60 50 75 75 Oxonnsiit 60k M1.1
NII-181 87 86 | 83 | 76 | 74 69 65 60 50 75 75 OxonnbI# 010K M1.1
WIII-182 90 89 | 86 | 79 | 77 72 68 63 53 79 79 Oxonnsiit 60k M1.1
WIII-183 90 89 | 86 | 79 | 77 72 68 63 53 79 79 Oxonnsiit 60k M1.1
WIII-184 90 89 | 86 | 79 | 77 72 68 63 53 79 79 Oxonnsiit 60k M1.1
WIII-185 90 89 | 86 | 79 | 77 72 68 63 53 79 79 Oxonnsiit 60k M1.1
HIII-186 90 89 | 86 | 79 | 77 72 68 63 53 79 79 Oxonnsiit 60k M1.1
WIII-187 90 89 | 86 | 79 | 77 72 68 63 53 79 79 Oxonnsiit 60k M1.1
WIII-188 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxonnbIi 010K M1.1
NIII-189 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxonnbIi 010K M1.1
HIII-190 90 89 | 86 | 79 | 77 72 68 63 53 79 79 Oxonnsiit 60k M1.1
HIII-191 90 89 | 86 | 79 | 77 72 68 63 53 79 79 Oxonnsiit 60k M1.1
WIII-192 87 86 | 83 | 76 | 74 69 65 60 50 75 75 Oxonnsiit 60k M1.1
HIII-193 93 92 | 89 | 82 | 80 75 71 66 56 82 82 Oxonnsiit 60k M1.1
WIII-194 87 86 | 83 | 76 | 74 69 65 60 50 76 76 Oxonnsiit 60k M1.1
NIII-195 90 89 | 86 | 79 | 77 72 68 63 53 79 79 Oxonnsiit 60k M1.1
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ypOBHI/I 3BYKOBOT'O JaBJICHUS, }_'LB B OKTABHBIX I10JI0CaX

Ne M1 CO CpeTHETeOMETPUYECKUMU YacTOTaMH, I’y I%AA L‘E“X’ Kommenrapuit
31,5 | 63 | 125 [ 250 | 500 | 1000 [ 2000 [ 4000 | 8000 | * s
HIII-196 9 | 8 | 8 | 79 | 77 72 68 63 53 79 79 OxkonHslit 610k M1.1
NII-197 9 | 8 | 8 | 79 | 77 72 68 63 53 79 79 OxkonHslit 610k M1.1
NIII-198 9 | 8 | 8 | 79 | 77 72 68 63 53 79 79 OxkonHslit 610k M1.1
NIII-199 9 | 8 | 8 | 79 | 77 72 68 63 53 79 79 OxkonHsIit 6110k M1.1
HIII-200 9 | 89 | 8 | 79 | 77 72 68 63 53 79 79 OxkonHsIit 6110k M1.1
NII-201 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxkonHsIit 6110k M1.1
HIII-202 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxkonHsIit 6110k M1.1
NIII-203 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxkonHslit 6110k M1.1
NIII-204 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxkonHslit 6110k M1.1
NIII-205 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxkonHslit 6110k M1.1
HIII-206 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxkonHslit 6110k M1.1
NIII-207 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxkonHslit 6110k M1.1
NIII-208 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxkonHslit 6110k M1.1
HIII-209 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxkonHslit 6110k M1.1
HII-210 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxkonHslit 610k M1.1
NII-211 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxkonHslit 610k M1.1
HII-212 88 87 | 84 | 77 | 75 70 66 61 51 77 77 OxkonHslit 610k M1.1
NIII-213 88 87 | 84 | 77 | 75 70 66 61 51 76 76 OxkonHslit 610k M1.1
HII-214 88 87 | 84 | 77 | 75 70 66 61 51 76 76 OxkonHslit 610k M1.1
NII-215 88 87 | 84 | 77 | 75 70 66 61 51 76 76 OxkonHslit 6110k M1.1
Hcmounuku epynnwi: I'py3osoit mpancnopm
MapupyT ABHKEHUS U
WHTCHCHUBHOCTH
OTIpe/IeIIeHBI Ha
HIII-216 80 ocHoBaunuu UJI, pacuer
makc. Y3 no CII
276.1325800.2016 u
OJIM 218.2.013-2011
MapuipyTt ABHXCHHS U
HMHTCHCHUBHOCTh
OTIpEJICIICHBI Ha
niI-217 74 ocHoBanuu UJI, pacuer
makc. Y3 mo CII
276.1325800.2016 u
OJIM 218.2.013-2011
MapupyT ABHKEHUS U
WHTCHCHUBHOCTH
OTIpe/IeIIeHBI Ha
NII-218 74 ocHoBanuu UJI, pacuer
makc. Y3 no CII
276.1325800.2016 u
OJIM 218.2.013-2011
MapuipyTt ABHXCHHS U
HMHTCHCHUBHOCTh
OTIpEJICIICHBI Ha
HII-219 74 ocHoBanuu UJI, pacuer
makc. Y3 mo CII
276.1325800.2016 u
OJIM 218.2.013-2011
MapupyT ABHKEHUS U
WHTCHCHUBHOCTh
OTIpe/IeIIeHBI Ha
NII-220 74 ocHoBanuu UJI, pacuer

makc. Y3 mo CII
276.1325800.2016 u
OJIM 218.2.013-2011
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ypOBHI/I 3BYKOBOT'O JaBJICHUS, ILB B OKTABHBIX I10JI0CaX

Ne VI CO CpEJJHEreOMETPUUECKIUMH YacToTaMu, 1 11 I%AA L‘E“X’ Kommenrapuit
31,5 | 63 | 125 [ 250 | 500 | 1000 | 2000 | 4000 | 8000 | 8
Mapuipyt ABHKEHHS U
HWHTEHCHBHOCTD
orpe/ieieHbl Ha
NIII-221 - 74 ocHoBanuu UJI, pacuer
makc. Y3 mo CIIT
276.1325800.2016 u
OJIM 218.2.013-2011
Hcmounuku epynnui: /leusicenue colpovs ¢ nosuyuu 7 (8 u/c 100 m/u)
WII45.1 | 76 | 81 | 83 |83 | 86 | 83 | 80 | 72 | 67 | sg | o3 | Kousciiep ckpeOroeii
(103. 9.4.3.)
WII-452 | 76 | 81 | 83 | 83 | 86 | 83 | 80 | 72 | 67 | 88 | 93 H"p““Ha’g%mH“ (mos.
WII45.3 | 76 | 81 | 83 |83 | 86 | 83 | 80 | 72 | 67 | sg | o3 | Kousciiep ckpeOkoeii
(mos. 2¢.3.)
WII-454 | 76 | 81 | 83 | 83 [ 86 | 83 | 80 | 72 | 67 | 88 | 93 H"p““Ha’g%mH“ (mos.
WI-455 | 76 | 81 | 83 |83 | 86 | 83 | 80 | 72 | 67 | 88 | o3 | Komselicp ckpeOrotii
(mo3. 8.2.1.)
WII-456 | 76 | 81 | 83 | 83 | 86 | 83 | 80 | 72 | 67 | 88 | 93 HOp““Ha’é 613)“‘“" (mos.
WI-45.7 | 76 | 81 | 83 |83 | 86 | 83 | 80 | 72 | 67 | 88 | o3 | Komeelicp ckpeOroiii
(mmo3. 8.2.1.)
WI-45.8 | 76 | 81 | 83 |83 | 86 | 83 | 80 | 72 | 67 | 88 | o3 | Komelicp cxpeOkoetii
(mo3. 2¢.3.)
WI-459 | 76 | 81 | 83 |83 | 86 | 83 | 80 | 72 | 67 | 88 | o3 | Komelicp ckpeOkotii
(mos. 2¢.3.)
NIII- Konsetiep ckpeOKOBEIi
4510 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 (103, 8.2.2.)
NII- Konseiiep ckpeOKOBBIH
4511 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 (n03. 8.3.1.)
NIII- Kouseiiep ckpeOKOBBIN
4512 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 (103, 8.6.)
NII- Kouseiiep ckpeOKOBBIH
4513 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 (103, 8.5.)
NII- Hopus 3arpy3ounas
45 14 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 (T116.1)
NIII- Konseiiep ckpeOKOBBIN
4515 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 (03 8.2.3.)
NIII- KoHsetiep ckpeOKOBEIi
4516 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 (03, 8.3.1a.)
NIII- Hopwiinas 6amras (1103.
4517 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 10.6.)
NIII- Hopwiinas Gamras (1103.
4518 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 10.6.)
NIII- Konsetiep ckpeOKOBEIi
4519 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 (1103, 8.3.1b.)
NIII- KoHsetiep ckpeOKOBEIit
4520 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 (03, 8.2.4.)
NIII- Konsetiep ckpeOKOBEIi
451 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 (1103. 8.2.5.)
NIII- Kouseiiep ckpeOKOBBIN
4522 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 (103, 8.3.1c.)
NII- Kouseiiep ckpeOKOBBIH
4523 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 (0s. 1.3.)
NII- Kouseiiep ckpeOKOBBIH
4524 76 | 81 | 83 | 83 | 8 | 83 | 80 | 72 | 67 88 93 (103, 1.4)
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ypOBHI/I 3BYKOBOT'O JaBJICHUS, ILB B OKTABHBIX I10JI0CaX

Ne VI CO CpEJJHEreOMETPUUECKIUMH YacToTaMu, 1 11 I;;AA L‘E“X’ Kommenrapuit
31,5 | 63 | 125 [ 250 | 500 | 1000 | 2000 | 4000 | 8000 | 8
Hcmounuku zpynnwi: Jleusicenue colpvsa Ha npouzeoocmea (12 u/c 150 m/u)
W48, | 71 | 84 | 83 |82 | 95 | 86 | 79 | 76 | 74 | 93 | o9 | Kouvciep crpeOrouii
(1mo3. 9.4.1.)
WII48.2 | 71 |84 | 83 |82 | 95 | 86 | 79 | 76 | 74 | 93 | o6 | Kouvciep crpeOroui
(1mo3. 9.4.1.)
WI-483 | 71 |84 | 83 | 82| 95 | 8 | 79 | 76 | 74 | 93 | 96 HOp““Hal"06§1)“H" (nos.
WI-484 | 71 |84 | 83 | 82|95 | 86 | 79 | 76 | 74 | 93 | 96 H"p“ﬁ“al"ffl)“*‘" (nos,
WII-48.5 | 71 | 84 | 83 |8 | 95 | 8 | 79 | 76 | 74 | 93 | 96 H"p“’;;grfygoma"
WI-48.6 | 71 | 84 | 83 | 82| 95 | 8 | 79 | 76 | 74 | 93 | 96 HOPH’E;?{’YSO“H”
Konseiiep ckpeOKOBBIH
nii-48.7 | 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (KE1.9.1)
Kouseiiep ckpeOKOBBIH
ni-488 | 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (KE1.9.3)
Konseiiep ckpeOKOBBIH
nii-489 | 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (KE1.9.15)
NII- Hopus 3arpy3ounas
4810 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (T.19.1)
NIII- Hopus 3arpy3ounas
4811 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (T.1.92)
NIII- Hopus 3arpy3ounas
4812 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (T.1.10.2)
NIII- Hopus 3arpy3ounas
4813 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (T.1.10.1)
NIII- Konsetiep ckpeOKOBEIi
48 14 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (KE2.1.14)
NIII- KoHsetiep ckpeOKOBEIit
4815 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (KE2.1.1)
NIII- Konsetiep ckpeOKOBEIi
4816 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (KE2.1.3)
NII- Hopus 3arpy3ounas
4817 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (T.2.92)
NIII- Hopus 3arpy3ounas
4818 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (T2.9.1)
NIII- Konseiiep ckpeOKOBBIH
4819 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (KE1.5.2)
NII- Kouseiiep ckpeOKOBBIH
4820 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (KE1.4.1)
NIII- Konseiiep ckpeOKOBBIN
4891 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (KE1.4.2)
NIII- KoHsetiep ckpeOKOBEIi
4827 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (KE1.3.1)
NIII- KoHsetiep ckpeOKOBEIit
483 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 M1.7.1)
NIII- KoHsetiep ckpeOKOBEIi
48 24 71 | 84 | 83 | 82 | 95 | 8 | 79 | 76 | 74 93 96 (KE1.4.5)
Hcmounuku epynnsi: Benmunamoput na cunocax
Cunoc xpaHeHus
nai-282 | 74 | 77 | 82 | 79 | 76 | 76 | 73 | 67 | 66 80 80 cemsH 1.3.1.
Kppi1Hb1il BEHTHISTOD
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Ne MIIT

YpoBHHU 3BYKOBOT'O JaBjieHUs, b B OKTaBHBIX MOJI0CAX
CO CpEJJHEreOMETPUUECKIUMH YacToTaMu, 1 11

31,5

63

125

250

500

1000

2000

4000

8000

La,
nBbA

LAmax,
nbA

Kommenrapuit

HI-283

74

77

82

79

76

76

73

67

66

80

80

Cunoc xpaHeHus
cemsH 1.3.2.
KppiiHblil BEHTHISTOP

WII-284

74

77

82

79

76

76

73

67

66

80

80

Cunoc xpaHeHus
cemsH 1.3.3.
KpbliHbIil BEHTUIISTOD

WII-285

74

77

82

79

76

76

73

67

66

80

80

Cwmitoc XpaHeHUS
cemsH 1.3.4.
KpbliHbIil BEHTUIISATOD

NII-286

74

77

82

79

76

76

73

67

66

80

80

Cwmtoc XpaHeHUS
cemsH 1.3.5.
KpsliHbIil BEHTUISATOD

NI-287

74

77

82

79

76

76

73

67

66

80

80

Cwmitoc XpaHeHUs
cemsH 1.3.6.
KppiiHblil BEHTHISTOD

HII-288

74

77

82

79

76

76

73

67

66

80

80

Cunoc xpaHeHus
cemsH 1.3.7.
KppiiHblil BEHTHISTOD

HII-289

74

77

82

79

76

76

73

67

66

80

80

Cunoc xpaHeHus
cemsH 1.3.8.
KpbliHbIil BEHTUIISTOD

NII-290

74

77

82

79

76

76

73

67

66

80

80

Cwmtoc XpaHeHUS
cemsiH T1.1. Kpbrmasrid
BEHTUJISATOP

NI-291

74

77

82

79

76

76

73

67

66

80

80

Cuitoc XpaHeHUS
cemsiH T1.2. Kpbrmabrid
BEHTUJISATOP

NII-292

74

77

82

79

76

76

73

67

66

80

80

Cwmitoc XpaHeHUS
cemsiH T1.3. KpbrmHsrid
BEHTIISATOP

HI-293

74

77

82

79

76

76

73

67

66

80

80

Cunoc xpaHeHus
cemsH T1.4. Kpblunbrit
BEHTUJISATOP

HIII-294

74

77

82

79

76

76

73

67

66

80

80

Cunoc xpaHeHus
cemsH T1.5. KpblHbrit
BEHTHJISATOP

WII-295

74

77

82

79

76

76

73

67

66

80

80

Cunoc xpaHeHus
cemsiH T1.6. KpbrHbrid
BEHTHJLATOP

NII-296

74

77

82

79

76

76

73

67

66

80

80

Cwmitoc XpaHeHUS
cemsia T1.7. KpbiHbrit
BEHTIISATOP

Ni-297

74

77

82

79

76

76

73

67

66

80

80

Cwmtoc XpaHeHUS
cemsiH T1.8. KpbrmHsrii
BEHTUJISATOP

HI-298

74

77

82

79

76

76

73

67

66

80

80

Cwmtoc XpaHeHUS
cemsH T2.1. KpblHbrit
BEHTHJISATOP

HII-299

74

77

82

79

76

76

73

67

66

80

80

Cunoc xpaHeHus
cemstH T2.2. KpblHbrit
BEHTUJISATOP

HII-300

74

77

82

79

76

76

73

67

66

80

80

Cunoc xpaHeHus
cemsH T2.3. KpblHbIit
BEHTHJISATOP

NI-301

74

77

82

79

76

76

73

67

66

80

80

Cunoc xpaHeHus
cemsiH T2.4. KpbiHsrid
BEHTHJLATOP
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ypOBHI/I 3BYKOBOT'O JaBJICHUS, ILB B OKTABHBIX I10JI0CaX

Ne VI CO CpEJJHEreOMETPUUECKIUMH YacToTaMu, 1 11 I;;AA L‘E“X’ Kommenrapuit
31,5 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | * s
Cunoc xpaHeHus
HIII-302 74 | 77| 82 | 79 | 76 76 73 67 66 80 80 cemsiH T2.5. Kpbimnsrii
BEHTUJISITOP
Cunoc xpaHeHus
HIII-303 74 | 77 | 82 | 79 | 76 76 73 67 66 80 80 cemsiH T2.6. KpbimHbrid
BEHTUJISATOP
Cwmitoc XpaHeHUS
HIII-304 74 | 77 | 82 | 79 | 76 76 73 67 66 80 80 cemstH T2.7. KpbiHbrid
BEHTUJISATOP
Cwmtoc XpaHeHUS
HNIII-305 74 | 77 | 82 | 79 | 76 76 73 67 66 80 80 cemstH T2.8. KpbimHbrii
BEHTUJISATOP
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Ipunoxenue 2. Pe3ybTarhl pacyera paclipoCTPAHEHHUs IIIyMAa 110

NPEeAI0KCHHBIM METOAUKAM

Tab6muma [1.2.1. PacueT ypoBHe# 3ByKa B KOHTPOJIBHBIX TOYKAX IO TIPEITI0KEHHBIM
pPacyE€THBIM CXeMaM

KT- | KT- | KT- |KT- |KT- |KT- [KT- |KT- |KT-

Ne KT 1 2 3 4 5 6 7 8 9
101g B, 50| 50| -50| -50] -50| -50| -50| -50]| -5,
10Ig(l-a,,) -0,6| -06| -06| -06| -06| -0,6| -0,6| -06| -06
—101g27 -8,0| -80| -80| -80| -80| -80/| -80| -80| -8,0
-101g!/ 28,5| 28,5| 28,5| 28,5| 28,5| 28,5| 28,5| 28,5 | 28,5
101garctg I - - - - - - - - -
QRVAR* +1°+h* | 204 | 21,1| 23,7| 252 303 | 30,7 | 243 | 29,6 | 26,5
~10IgR 23,6 | 242| 259| 268 | 292| 299| 263 | 294 | 276
101garctg L
2R 01| -03| -1.4| 20| -45| 47| -1.7| 41| -27
—-20IgR 473 | 483 | 51,9| 53,7| 59,5| 59,9 | 52,7| 58,7 | 55,3
Aatm 12| 13| 20| 24| 42| 49| 22| 43| 29
Abar 00| 00| 00| 22| 00| 00| 00| 00| 00

Yposensb 3Byka B KT, nbA | 53,0 | 51,9 | 48,1 | 43,7| 39,0| 37,5] 47,2 39,2 | 43,9
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Ipunoxenue 3. AKTbI BHEAPEHUS

AKT BHeJpeHHS
pe3yIbTaToB IUCCEPTAHOHHOrO HcciienoBanus BacunbseBa A.IL. Ha Temy
«OneHka, pacueT 1 CHHKEHHE BHEIIHETO IIIyMa IPOMBIIUICHHOTO IIPETIPHSITHS C
MHO)KECTBEHHBIMU HCTOYHUKAMH IIyMay

Hacrosimum akToM MOATBEPIKAAETCS, YTO PE3yJIbTAThl AUCCEPTAIIMOHHOTO HCCIICIOBAHHS
BacuneeBa Anexcanzapa I[lerpoBuda Ha Temy «OIieHKa, pacdeT M CHIDKGHHE BHEIIHETO IIyMa
[IPOMBIIIUICHHOTO TPEINPUATHS C MHO)XECTBEHHBIMH HCTOYHHKAMM [IyMa» Ha COUCKaHHE
YYCHOM CTENEHHM KaHIWOaTa TEXHHYECKHMX HayK 1o crenuansHoctd 1.3.7 AkycTHka
HCIIOJIb30BAHbI IIPU BEINOJHEHHH paboT IO pa3pabOTKe MEPOIpPUSITHH 10 CHHIKEHHIO YPOBHS
myma Ha rpanune C33 OO0 «benarporepMuHa» (C yY4ETOM CYIIECTBYIOLIETO IIOJIOXKEHUS U
MIPOEKTHUPYEMBIX 00BEKTOB), PACHOIOKEHHOr0 TI0 anpecy: Pecrmybnuka benapycs, ['ponnenckas
061, . CMoprous, yi. Jloructiyeckas, 4, k. 15.

Ha ocHOBe HmaHHBIX, HOJIy9CHHBIX B IUCCEPTALIOHHOM HCCIEIOBaHUH, ObUT pa3paboTaH
KOMIUIEKC BBICOKOA()(EKTHBHBIX MEp IO CHIDKCHHIO YPOBHs IIyMa Ha IpaHHUIE CAHHTapHO-
3aIIUTHOM 30HBI IPEIIPUATHUS.

HauanvHuk cuysicovl oxpamsl
OKpyatcatouieil cpeost @unucmosuy T.A.
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000 YK «COOPYXXECTBO»

Poccuickan Pegepauyms,

238340, Kanwnunrpagckas ofin.,

r. Ceetnwid, yn. Marapuna, 85, 0.420
Ten.: +7 (4012) 30-55-44,

axc +7 (4012) 30-61-03

E-mail: info@sodrugestvo.ru;
www.sodrugestvo.ru

S K.T.H.

A.C. KyTteIpéB

/C 2025,

AKT
BHEAPCHHU PE3YJIETATOB JUCCEPTAIlMH Ha COHCKAaHNEe Y‘IEHOﬁ CTCIICHHU KaHIHuIaTa TCXHHYCCKHX
Hayx Bacunrera ALl Ha TEMY ((OHGHKa, PacyuecT ¥ CHUXKCHUE BHCITHCTO IyMa MPOMBIIIJIEHHOTO
TPEANPUATHSA C MHOKECTBEHHBIMH MCTOYHUKAMHA LTyMay

Komuccus B cOCTaBe HAYAIbHUKA OMOeId 0XPaAHbI OKpyHcarowieli cpeoot Iloopaocosoi Onveu Hu-
KO@eBHbl U U 6edyLifezo uHMceHepa-IKono2a Kypoukunoi Tambanst Bukmopoers cocTapwia HacTos-
X aKT 0 TOM, YTO pe3ybTaTel AHCCEPTALMOHHOIO HeenenoBanus Bacuibesa Anekcannpa [leTposrya
Ha TeMy «OIEHKA, PACYHET ¥ CHUIKCHHE BHEIIHETO MyMa MTPOMBIIITCHHOTO MPEATIPUITHS ¢ MHOMKECTBEH-
HBIMH UCTOYHHUKAMH LTyMa» Ha COUCKAHHC y‘leHOﬁ CTCIIEHH KaHIHJaTa TEXHHHYECKHX HayK IO Clieuuallb-
HocTH 1.3.7 AKycTHKa OBUIH WCIIONB30BaHEI IIPH BHITTONHEHWH paboThI 110 ONpeneIeH o (pakTuiecKol
9O GHEeXTHBHOCTH IIYMO3AMUTHEIX MEPOIIPUATHH K pa3paboTke MEPOMPHATHI IO CHHIKEHHIO YPOBHS LIyMa
Ha TpaHMIE CAHWTAPHO-3AlIMTHOM 30HBI [IpOM3BOACTBEHHO-IOTHCTHYECKOTO KOMINIEKC?, PACIIOIOKEH-
HOTO 110 anpecy: Kammuunrpanckas obm., r. CeeTnsld, yi. larapua, 1. 65 1 B Ommxaiinelt »uinoH 3oHe.

Vcmonp30Banue pe3yibTATOB JHCCEPTALMOHHOIO HCCIESOOBAHHS IIO3BOIHIO pa3padoTaTh KOM-
mieke Haubomee M MEKTUBHBIX LIYMO3AUIMTHRIX MEPOIIPHATHH JUIS CHIKEHUS LIyMa Ha TPaHHIE CaHH-
TApHO-3aLIUTHON 30HBI IPOMBILIICHHOTO PEAIIPHATHS, YTO TTO3BOJIMIIO CHU3HTE YPOBEHB WIyMa MPH Ofl-
THMANBHBIX 3aTPaTax Ha BEITOJHEHUE [IYMO3AIHTHBIX MEPOTIPUITHH.

HavaasHuk oTaesa oXpaHsl
OKpYysKaromeHn cpeabl Q = O.H. IMogpsinosa

Benywmmii nuxeHep-3Kx010T %‘\7' T.B. Kypoukuna
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YTBEPXKIAIO:
Havansnux WJI

Beipuxos A.H.

29 ceHTsiOps 2024 r.

AKT BHe/IpeHUs

Pe3yJIbTATOB JUCCEPTAMOHHOrO HccaenoBanns Bacunbesa A.Il. Ha Temy
«OuenKa, pacyer i CHIKCHHE BHELIHETO [IyMa [POMBIIIEHHOTO MPEAIPHUSTHS C
MHOKECTBEHHBIMH HCTOYHUKAMH IIIYMa»

HacTosmum akToM MOJATBEPIKAETCs, YTO PE3YIIbTaThl AMCCEPTAIIMOHHOIO HCCIIEI0BAHMUS
Bacunbea Anekcanpa IlerpoBuua Ha Temy «OLeHKa, pacyeT M CHHKEHHE BHEIIHEro HIyma
TIPOMBILIJIEHHOTO NPEANPHUSATHS ¢ MHOXKECTBEHHBIMH HCTOYHHKAMM IIyMa) Ha COMCKAHME YUEHO
CTEINICHM KaHAM/aTa TeXHHYECKUX HAyK 10 crnenuanbHocTh 1.3.7 AKycTHKA BHEPEHBI B paboTy

OpraHu3almu.

Pesynbrathl jmccepranuonHoro uccnenoBanus ucnosbzoamuck 000  «MHCTHTYT
Bubpoakycrtuueckux Cucrem» mpu  paspaboTKe TNPOEKTOB IO ONEHKE aKyCTHYECKOrO
BO3/ICICTBUSA U pa3paboTKe IIyMO3AIIUTHBIX MEPOIIPUSITUI OT 1IyMa MPOMBIIIIEHHBIX 00BEKTOB,
a TaKke npu paspaborke mpoextoB C33. MeTOIMKH M MOAXO/IbI, ONUCAHHbBIE B JMCCEPTAIINH,
IO3BOJIAIOT COKPATHTH BPEMEHHBIE 3aTPaThl Ha BEIOOP TMOIXOISIINX JUIsl 00BEKTA LIyMO3AIM THIX
MEPOTIPUSTHH, & TAKKE BBIIOJIHATH MPEABAPUTEIBHYIO OLEHKY BO3JEHCTBHS NPEATpUATHS Ha

HOPMHpYEMbIEe TEPPUTOPHH.

['naBHBIIl UHXEHEp TpoeKTa

b%t/ E.A. ba3zanoBa



