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Mpeancnoeue

1 NMOOrOTOBIEH 3akpbiThiM akLuuoHepHBIM 0bLiecTBOM «Hay4yHo-vccneaoBaTenbCKUA LEHTP KOHT-
pons 1 AMarHocTuku TexHudecknx cuctem» (3A0 «HWL K[1») Ha ocHoBe cOBCTBEHHOMO NepeBofa Ha PYCCKUiA
A3bIK aHIMOA3bIYHOW BEPCUM OOKYMEHTA, YKAa3aHHOIO B NyHKTe 4

2 BHECEH TexHu4eckum KOoMUTETOM no ctaHgaptusauun TK 201 «3proHomMuKa, Nncuxonorust Tpyga u
WMHXEHepHas Ncuxonorna»

3 YTBEPXJEH W BBEJEH B JEVCTBUE Tllpukazom denepansHOro areHTCTBa MO TEXHUYECKOMY
perynuposaHuio 1 meTponoruun ot 28 maa 2025 r. Ne 490-ct

4 HacTtodwmin ctaHgapT MOEHTUYeH MeXOyHapogHoMy AoKyMeHTy ISO/TS 9241-620:2023 «3proHo-
MWKa B3auModencTBua venoBek—cuctema. Yacte 620. BnusHve 3Byka Ha nonb3oBaTenel MHTepakTUBHbIX
cuctem» (ISO/TS 9241-620:2023 «Ergonomics of human-system interaction — Part 620: The role of sound for
users of interactive systems», IDT).

MexayHapogHbI JOKYMeHT paspabotaH TexHudeckum komutetom TK 159 «3proHoMuka», nogkomuTe-
ToM MK 4 «3proHoMuKa B3aMMOLENCTBUS YenoBeKa U cucTeMbl» MexayHapoOHoW opraHm3auny no ctaHgap-
Tusauum (MCO).

[JononHuTensHble CHOCKWM B TEKCTe CTaHAapTa, BblAeNeHHbIE KYpPCUMBOM, NpUBEAEHbl AN MOSICHEHWUS
TekcTa opuruHana

5 BBEJEH BIEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmaHdapmu3sayuu 8 Pocculickol ®edepayuu». MHpopmayus ob us-
MeHeHUSX K HacmosuwieMy cmaHO0apmy nybrnukyemcs e exes00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHanmeHble cmaHOapmbi», a oguyuanbHbil MeKcm usMeHeHul
U ronpasok — 8 eXeMecAYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmei». B ciyvyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmayrouwee ygedomneHue bydem
onybnukogaHo 8 6nuxaluweM 6bINycKe eXeMecsyHo20 UHGhoPMayUuoHHo20 ykaszamens «HayuoHanbHbie
cmaHOapmol». Coomeememayow,as UHGhopMayusi, yeedoMIeHUe U MeKCmbl pasMewalmcs makxe 8 UH-
gopmayuoHHOU cucmeme 06wea0 Noab3osaHuUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MexXHUYEeCKOMY peaynuposaHuro U Memposnoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© 1S0, 2023
© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

B cooTBeTCTBMM C OU3NYECKMMU MOHATMAMM 3BYK — 3TO aKycTuMyeckas (ynpyras) BonHa, pacnpocTpa-
HALWasca B Nepefarllein cpege (razoobpa3sHoi, Xuakon unu Teepgoint). B domsmnonorum u ncuxonorun Yeno-
BEeKa paccMaTpuBaloT peakuuio YernoBeKka Ha akycTUYecKue BOMHbI U UX BOCMPUATUE MO3roM yernoseka. He-
enaTenbHbIfA CrbILUNMBIA 3BYK HA3bIBAOT LIYMOM, 3a4acTyr OH npeacTaenset coboi Hanbonee 3HAYUMMBINA
hakTop, HapywawLwmi 3cheKTUBHYO paboTy oPUCHBIX pAaBOTHUKOB. BO MHOTMX NPOMBILLMEHHBLIX YCMOBUSIX
3BYK MOXET NpeacTaBnATh Cepbe3Hy0 Yrpo3y He TONbKo ANA OPraHoB crnyxa, HO U ANs 300POBbA YenoBeka B
Lenom.

HecmoTps Ha To, 4TO 3BYK — 3TO (hM3nyeckoe saBneHue, obnagarwllee namepuMbIiMyM NapamMmeTpamu, aky-
CTUYECKWIA LLUYM — 3TO NCUX0aKyCTUYEeCcKoe NoHATUe. [MaBHOW Lenbio HACTOoSLWero ctaHaapra senaetcs cee-
OeHWe K MMHUMYMY BO3OENCTBUSA LWyMa nNpuy aKcnnyaTauum MHTEPaKTUBHbLIX CUCTEM, HanNpuMep, BO34eNCTBUS
Ha noBefeHVe Monb3oBaTenei, X caMmovyBCTBUE W/MNN NPOM3BOOMTENBHOCTE TpyAa. 3TOro MOXHO OOCTUYb
C MOMOLLIBIO TEXHUYECKUX CPEACTB, OPraHU3auuOoHHbLIX Mep, MepcoHanbHbIX AeNCTBUA paboTHMKA 1 MobbIX
KOMBMHAaLMIA NepevyrncrieHHbIX MEPONPUATURA.

Obwasna koHuenuunsa T-O-P (TexHuyeckue — opraHu3aunoHHble — MepcoHarnbHble AeNCTBUA) yKasbiBaeT
Ha pasyMHbIA MOPALAOK Mep, KOTopble MOryT ObiTb MCMONb30BaHbl ANS yNpaBrneHWs BO3NeACTBMEM aKyCTu-
4YecKkon cpefbl Ha paboTy yenoeeka. B faHHOM KOHTEKCTE TEXHWYECKME peLleHUsl UMEKT NPUOPUTET Nepes
OpraH13auMoHHBEIMU MepaMu U cpeacTBamMn MHAMBUAYaNbHOM 3awmTel (CAN3).

[McuxoakycThka sBNAeTCH pasferiom NCUXoguanKy, 3aHUMarWwmnMes Hay4HblMy UccrnegoBaHnamMmn Boc-
NPUATUSA 3BYKa U ayAUONoruu, To eCcTb TOrO, KaK YeroBeK BOCMIPUHUMAET pasfMyHbie 3ByKW. bornee KOHKpeTHO,
3TO OTpachb HayKW, M3y4aroLLasn NcMxonorMyeckue peakunmn YeroBeka, CBA3aHHble CO 3BYKOM (BKMOYasA WyMm,
pedb, My3blKy). B HacToswem cTaHgapTe pacCcMOTPEHbl HeXenaTernbHble MoCneacTBUA BO3OENCTBUA 3BYKA,
KOTOpble MOXHO KnaccuduumMpoBaTts cnegyrlum obpasom:

- HapyLleHwe cnyxa,

- HeXenarernbHble peakuun LeHTpanbHoON 1 BereTaTMBHOM HEPBHOW CUCTEMbI;

- 3aTpy4HEeHWe pe4eBOn N MHOW KOMMYHUKaLINK;

- CHWXEHWe TPYJOoBOW U KOTHUTUBHOW QOYHKLNNA;

- pasgpaXuTensHoCTb.

YOOBRNETBOPUTENBHOCTE aKyCTUYECKOro MPOCTPaHCTBa HE MOXET BbiTh rapaHTUpoBaHa Hea yyeta Kax-
OOro U3 Tpex OCHOBHbLIX MapamMeTpoB aKyCTUYecKoro NPoeKkTUPOBaHWUS NpoCcTpaHcTBa, hopManu3oBaHHbIX U
ycTaHoBneHHbIXx CabuHom B Havyane 1900-x rogoe [29]. 3Tu oCHOBHbIE NapamMeTphl Ha3bIBaKT «a3bykony» ap-
XUTEKTYPHOW akycTWKW: A (4N 3BYKOMOIMOLWEHMS) — AOCTAaTOMHOE 3BYKOMOMoWweHne B cthopMMpPOBaHHOM
cpene; B (ans 6noknpoBaHusa) — goctaTodHas u3onsaunsi cchopmMupoBaHHoi cpedbl; C (NS KOHTPONA) KOHT-
pOrb YPOBHSA 3ByKa B CHOPMMUPOBAHHON OKpyKakLen cpeae. [ns 4aHHOro NOMEeLLEHMS MOTYT ObiTh NPUHATEI
pasnuyHble KOMBUHALMM Mep KOHTPOMS aKyCTUYECKOW cpefbl U AOCTUXKEHWSA YOOBMNETBOPUTENbHbIX pe3ynbTa-
ToB. B MCO 9241-6 Takme Mepbl KpaTKO NepedyncreHbl U 00bACHeHbl. B HacTosLLee BpeMs OMNbIT NOKa3bIBaeT,
UTO B CBA3W C U3AMEHEeHUSMK B OpraHu3auuu pabo4ero npouecca u 3agadax Heobxogumo Gonee TulaTtensHoe
M3y4yeHne akycTU4eCcKomn cpeabl.

YnpaBneHne akycTMYecKoW cpefon fABnsetca 4dacTbio koHuenuuu T-O-P. OHO MOXEeT BKIM4ath,
HanpumMep:

- CHWXEeHWE OLEeHOYHOro YpOBHS:

- 3BYKOW30MSALUMUIO KOHCTPYKTUBHbIX 3NeMeHTOB;
- CHUXXEHME 3BYKOBOW 3MUCCUM OT 0BOpya0BaHMUS;
- NOBbILWEHWE 3BYKOMOIMOLEHUS;
- CHWXKEHME YPOBHS BHELHero Wyma;
- ONTUMU3ALMI0 OTHOLLIEHUSA CUrHan/lWyMm:
- CHWPKEHME YPOBHS LYMa Ha pedeBbIX YacToTax;
- CHUXXEHVe LWyMa B paboyem NpocTpaHCcTBe:
- UCMONbL30BaHWe 3BYKOMOMMOLLAKLWMX MOTOMKOB;
- UCMONb30BaHWe Neperoponok;
- obecnevyeHre JOCTAaTOYHOrO pacCcTOsHUA Mexay pabodynmu Mectamu;
- YMeHblIeHWe peBepbepauumn.
HecmoTps Ha TO, 4TO BCe 3TWM Mepbl HOCAT TEXHWYECKUA xapakTep (cornacHo npuHuuny T-O-P, pucy-

v
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Hok 1), BO3geicTBME 3BYKOBLIX COOLITUI Ha noaei M ux paboTy MoxeT noTpeboBaTb BbLINOMHEHWS OpraHu-
3aLMOHHBIX MEPONPUATUIA, TakUX Kak nposBefeHne HebomMblUMX COBELLaHWUM, MOCBALEHHbIX onpeaeneHHbIM
3apadam, 3a npedenamu pabodero npocTpaHcTea. MNMocneaHwin apryMmeHT kacaeTtca CW3, BkMoYas NoaroToBKy
k paboTe B HeGNaronpuUATHLIX YCIOBUSIX.

PucyHok 1 — lMpuHuUMn ynpaBneHnsa Bo3AeWCTBMEM aKyCcTUYeCcKoW cpebl Ha paboty yenoeseka T-O-P
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rOCT P 72097—2025/
ISO/TS 9241-620:2023

HAULUWOHANBbHBIWA CTAHOAPT POCCUMNCKOWN PEOQOEPALULWUMK

3PrOHOMWUKA B3AMMOOENCTBUA YENOBEK—CWUCTEMA
YacTtb 620
BnusHue 3ByKa Ha nonb3oBaTenel MHTEPAKTUBHbIX CUCTEM

Ergonomics of human-system interaction. Part 620. The role of sound for users of interactive systems

Data BeepeHusa — 2026—01—01

1 O6bnacTb npuMeHeHus

B HacTosleM cTaHgapTe NpUMBEOEHO KpaTKoe OMNUCaHUe CYLLECTBYHOLMX 3HaHUA 06 SpProHOMUYECKMX
acnekTax BO3OeWCTBUA 3ByKa Ha JYenoBeka B paboueit cpene. B HacTosiLeM cTaHAapTe onucaHbl crnocobbl
KOHTPOSIS HeXXenaTenbHbIX 3BYKOBbIX Bo3gencTBui (lwyma). OCHOBHLIMKM LEensaMi YNpaBneHus akyCTU4ecKoi
cpenor nonb3oBaTens ABMAKTCH CHUXEHWEe OLEeHOYHOrO YPOBHS 3ByKa B LIeNOM, ONTUMU3aLMs OTHOLLEHWS
CUTHan/lWyM W CHUXeHWe YpoBHSA Wyma Ha paGoyem mecTe.

HacTtoAwmiA cTaHgapT Takxke npedocTasnseT nons3oeaTtensamM uHdopmauuo o6 opraHUsaUUoHHbLIX Me-
pax, KOTopble MOTYT BbiTb NPUHATHLI, €CMWM TEXHUYECKUE MEpPLI HE MOMOralT B AOCTATOYHOM cTeneHu. Kpome
TOro, NpUBEAEHbl Mepbl, OTHOCSALMECS K CpeacTBaM MHAMBMAYansHoW 3awuTel (CU3).

B HacToswem cTaHgapTe paccMOTPeHbl 3BYKOBble COGLITMS, KOTOpbLIe MOTYT Bbi3biBaTk BO3AEWCTBUE
He TONMbKO Ha CNyXOBOW annapar, HO U Ha Apyrue opraHel YyBCTB 1 YenoBeka B uenom. Mepbl Mo npegoTepa-
LUEHWIO NOTEPU CNyXa, BbLI3BAHHOW LWYMOM, U CNocoBbl YCTPaHeHWs UM YMEHbLLIEHUSI ONacHOro BO3AeNCTBUS
LIyMa B HACTOALEM CTaHOApTe He pacCMOTPEHBI.

B umcno npegnonaraemMsix Nonk3oBaTenei HAcTosALIEro cTaHO4apTa BXoOaT:

- pa3paboTyKKku cUCTEM, MPOAYKLMK W YCIyT;

- rocyAapCTBeHHbIE 1 KOPNOopaTUBHbIE 3aKYMLLUMKK;

- cMeuunanucTbl No oxpaHe Tpyda v TexHuke BesonacHoCTw;

- APXUTEKTOPbI U AW3alHepbl NHTEPbEpPOB;

- CMeunanuncTbl No yNpaeneH1io NepcoHanom;

- CMeunanucTbl No NPUroAHOCTA UCMONb30BaHUS, SPFOHOMUKE U YenoBeYecKoMy (OakTopy;

- NONb30BaTENW UHTEPAKTUBHLIX cucTem '),

2 HopmaTuBHbIE CChINKN

B HacToAwem CTaHOapTe HOPMaTUBHbIE CCbINKK OTCYTCTBYIOT.

3 TepmuHbI 1 onpegeneHns

B HacTosileM cTaHgapTe NpUMeHeHb! criedylowmue TepMIHBLI ¢ COOTBETCTBYHLWMMIK ONpeaeneHMaMu.
NCO n M3K BegyT TepmuHonornyeckme 6asbl 4aHHLIX AN MCNONb30BaHUa B 0brnacTu cTaHdapTUsaumm
no creaywwum agpecam:

) Cm. FOCT P MCO 9241-210—2016 «3paoHomuka s3aumodeticmeus Yenosexk—cucmema. Yacms 210. Yenoee-
KO-OpUeHmMupogaHHoe MpoeKmupoeaHue UHMepakmueHblx cucmems (MyHkm 2.8).

MapaHune ochbuumnansHoe
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- nnatcpopma oHnanH-npocmoTpa NCO: gocTtynHa no agpecy http://www.iso.org/obp;

- Onektponegua M3K: npoctynHa no agpecy http://www.electropedia.org/.

3.1 Bo3pencTBUE NOCTOpPOHHEW peun; ISE (irrelevant speech effect ISE): HeratueHoe BnusiHne ypoe-
HA 3BYKa MOCTOPOHHEN peyn.

3.2 oUeHOUHbIN YPOBeHb L,p (rating level L,g): SkBUBaNEHTHLIN YPOBEHb 3ByKa1) B TeYeHWe 3aJaHHOo-
ro NepMofa BpeMeHu C y4eTOM MOoNpaBKu Ha TOHAaNbHOCTbL U UMMYMbLCHOCTb Luyma.z)

Mpumevyanue 1-—TllonpaBkaHa ToHanbHOCTL cocTaBnaeT 5 ab. Hanuyve B Wyme 4OMWHUPYIOLLIEN TOHANBHON
COCTaBMAoLLEN OLEHUBAIOT CYObEeKTUBHO.

MpumeyaHmne 2 — lym cunTaloT MMNYNbLCHBIM TOMBKO B TOM Crydae, eCni pas3HoCTb MeXdy M3MepeHHbIM
YPOBHEM 3BYKOBOMO AaBMNeHWUs Npy Hanmynum umMnynscoe 1 6e3 Hux npesbiwaeT 2 ab.

[MCO 9241-6:1999, 3.19, n3ameHeH — NpUMEHaHNsA 3aMeHEHbI]
3.3 ypoBeHb (poHOBOrO WyMma Lp,B (background noise level Lp,B): YpoBeHb 3ByKa Ha paboyeM MecTe B
paboyee Bpems B OTCYTCTBME MHOAEN.

MpumevyaHme — YpoBeHb hOHOBOIO LUyMa Lp‘B BblpaxatoT B geumbenax (ab).

3.4 o6wun ypoeeHb 3BYKa Ly 4 (total noise sound pressure level Ly, ): YpOBeHb 3BYKa, onpeaensembii
C y4eTOM BCeX KOMMOHEHTOB LUyMa, BO3AEWCTBYOLWMX Ha paboTHMKA, TaKMX Kak LUyM, co3faBaeMblil cuctema-
MW 30aHus, paboTalowum obopyaoBaHMeM 1nu ayguTopueil, KoTopblil onpeaensiioT Ha BbICOTe yXa Yenoseka
B MecTax, rge 0bbl4HO HaxogAaTcs niogu.

Mpumedanune 1— O6WWIA ypoBeHb 3BYKa Ly, BhipaxkatoT B Aeunbenax (0b).
MMpumeyaHmne 2— EcnnHe ykasaHO WHOe, YPOBEHL WWIyMa onpeaenstoT B cooteeTcTBuK ¢ DIN 45641 kak akBu-
BaneHTHbI YPOBEHb 3BYKA, YCPEAHEHHLIA HA MHTEpBAne BPeMEeHM, penpe3eHTaTMBHOM AN NOMeXu.

3.5 UMnynbCcHbIX 3BYK (impulsive sound): 3Byk C pe3k/M NOBLILLEHUEM U NMOHWKEHUEM YPOBHSA 3BYKO-
BOrO AaBneHuns, ANAWMncsa MeHee OHOW CeKyHAbl U Bbl3blBalOLWNIA NOBLILWEHWE YPOBHA 3BYKA.

3.6 Bpems peBepbepauun T (reverberation time T): Bpems, HeobxogmMmMoe Ons CHUKEHWUST YPOBHSA 3BY-
KOBOro fiaeneHus B nomelweHun Ha 60 b nocne npekpalweHns 3BYKOBOro BO34eNCTBUS.

MpumMmeyaHue — Bpemsa pesepbepaluu BoIPaXKaloT B CEKYHAAX.

3.7 uHgekc nepepayun peun; STl (speech transmission index STI): MNokazaTtens B gnanazoxe ot 0 go 1,
npeacTaBnsAwLLAA KAYeCTBO Nepefadn pedn ¢ TOYKW 3peHus pa3bopuYnBOCTM MO KaHany nepegaqun peyu.
[M3K 60268-16:2020, 3.3]

Mpumevyanune — KaHan nepenadv peun Takke MOXeT BbiTb paboyei cpegoi.

3.8 ypoBeHb 3BykoBoro gasnenus; SPL (sound pressure level SPL): Norapudpmuyeckas mepa ag-
heKTUBHOIO 3BYKOBOIO AaBMNEHWS MO OTHOLLEHUIO K ONOPHOMY 3HayeHmo3")-

4 3BYyK U WyM

4.1 BnuAaHne 3ByKa M WWyMa Ha nonb3oBaTenen

Cnyx (cnoco6HOCTL CribilWaTh, CNYXOBOE BOCNPUSATUE) — OLHO U3 NMATU OCHOBHBIX YYBCTB, UCMNOMb3yEeMbIX
YerioBeKoM Ars BOCMPUATUA pU3NUYECKON cpedbl, HApsAay CO 3peHUEM (CMOCOBHOCTLI0 BUAETL, BU3yanbHbIM
BOCMPUATUEM ), BKYCOM (CNOCOBHOCTBIO OLYLLaTh BKYC, BKYCOBbIM BOCNPUATMEM), 0DOHSIHMEM (CMOCOBHOCTLH0
owylaTk 3anax, 0GoHATeNbHbIM BOCNPUSTUEM) U OcsidaHUeM (CrnocoBHOCTBIO 0ca3aTh, OCA3aTeNbHLIM BOC-
npusaTuem). [laxke ecrnu KaxeTcs, YTO CEHCOPHbIE U CIyXOBble BOCMPUATUS HE 3aBUCAT OT OPYrUX OpraHoB
YYBCTB, 3TO He Tak, BCE OpraHbl YyBCTB AeNCTBYIOT COrMacoBaHHO. 3peHue U Cnyx, UIu Te CeHCOopHbIe cnocob-

1) 30eck u Danee mepmMuH «yposeHs 38yKa» npedronazaem MPUMEHEHUE KOPPeKUUU Mo YacmomHol xapakmepu-
cmuke A wymomepa.

2) Cm. makke MOCT P MCO 1996-1—2019 «Axycmuxka. OnucaHue, uaMepeHue U OUeHKa WyMa Ha MeCmHOCMU.
Yacmb 1. OcHogHble eenu4duHbl U fpouedypbl oUueHKU» (nyHkm 3.3.2).

3) Cm. makxe MOCT P 53188.1—2019 «locydapcmeeHHas cucmema obecnedeHus eduHcmsa usmeperudl. LLlymo-
mepbi. Yacmb 1. Texnudyeckue mpebosaHusa» (nyHkm 3.2). B Hacmoswem cmaHdapme daHHas eenuyuHa npednonazaem
UCMonbL308aHUe KOPPEKYUU 10 YacmomHoU xapakmepucmuke A wymomepa.
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HOCTW, KOTOpbIE MOTYT Mony4aTtb WHGOPMAaLWI, YCIIOBHO FOBOPSA, HA PacCTOSHWM, Ha3biBalT yAanNeHHbIMK
opraHamu 4yBcTB. Crnyx No3BonsieT pacrno3HasBaTb 06bekTbl Unu cobblTUs 3a Npegenamu BUAUMOCTH.

3Boniouus anporpaMMyMpoBana YernoBeka Ha To, YToBbl OH BOCTIPUHMMAN 3BYKU KaK BO3MOXKHLIE UCTOY-
HUKW onacHocTW. Cryx, Kak cnocoBHOCTE YAANeHHOro BOCNPUATHS, MO3BONAET 3aMeyaTth TO, YTO HEBO3MOXHO
YBUAETb, HO UTO MOXET BbiTh BaXHbIM. OH BhIMOMNHAET yHKLUMIO onoBelleHus. [axe ecnv B BonblIMHCTEE
cnyyaes ata dyHKUKUS He TpebyeTcs, ee Hemnb3s OTKMIOUUTEL UMW UTHOPUPOBaThL. XOTHA 3peHVe BO BpeMs CHa
OTHOCUTENbHO HEeaKTWBHO, CINyX OCTAeTCH BKIOHYEHHbIM. ®YHKUMA onoBelleHus TpebyeT, 4Tobbl cnyx Obin
MpaKTU4YeCckW HeHanpasBneHHbIM N0 CPaBHEeHWIO CO 3peHnemM. MoXHO OTBECTU B3rMsa WU 4aXe 3aKpbiTe BEKW,
HabniogaTh 3a onpefeneHHbLIMU 06bekTaMun, UHOPMPYA ApYre, HO HE CyLLecTByeT MexaHW3ma, Nno3BOnsio-
Lero UTHOPMPOBAaTh aKkycTUYeckne cobbiTus.

HanpaBneHHOCTb CMyXOBOW CUCTEMbI YENoBeka orpaHuyeHa nokanuaauuei 3syka. Moar ucnonbayet
efBa 3aMeTHble Pasnuunsi B MHTEHCUBHOCTU, CMEKTPe W BPEMEHHbIX XapakTepucTuKax 3Byka, no3sonsaioLuime
onpefennTe MECTOMONOXKEHWEe UCTOMHUKOB 3BYKa. TakiM obpasom, Aaxe ecnv KTo-TO MOonbITaeTcsi NPoUrHo-
pupoBaTb OnpeaeneHHoe akycTuyeckoe cobbiTWe, peakunsa Ha Hero nocnegyer. XoTA NAKM, Kak NpasBuno,
MPUBLIKAIOT K BO3OENCTBUIO LYMa, CTeNneHb NPUBbLIKaHWSA Y pa3HblX N0AeN pasnuyHa 1 peako GeiBaeT NonHoi.

HeBnaronpuaTHble NOCNeacTBUS 3BYKOBLIX BO34EMCTBUIA MOTYT MMETb pas3nuyHyto npupogy. Mpocrtei-
lWee nocrneicTBUe — 3TO pasfpaxeHue 6e3 paccMOTpeHUsi NpWYWMH U NocrneacTsuil. [pyrne Bo3nencTBus
MOTYT UMETb (PU3NONOTMUYECKYH U/UMW NCUXOMOrMYeckyto npupoay (cm. Tabnuuy 1).

Tabnwua 1-— Knaccudukayua akTopoB, BUMAIOLWMX Ha MHOWBUAYANbHOE pasapaKeHue oT Bosgencteus wyma [15]

daKTophbl, BNIUAKLWKME HA MHOUBUAYANbHOE Pa3apaKeHne OT BO3AEHCTBUS WwWyma

MepBUYHLIE akycTUYeckue hakTophl YpoBeHb WyMa
YacToTa
MpooomKMTENbLHOCTE
BTopMYHbIe akycTU4eckue hakTopbl CnekTpanbHas CroXHOCTb

M3MeHeHUs ypoBHS 3BYKa

MameHeHns YacToThl

Bpemst HapacTaHus Wwyma

nOKaJ‘IMSaLlVIH WUCTOYHKMKA Wyma

draronoruyeckne ocobeHHOCTH

Heakyctuyeckve daktopsl Apantauua n NpoLneIA onbIT

BrivsiHWe akTMBHOCTUW OeACTBUIA cnywaTtend Ha paspaxeHue

MpeackasyemocTb BO3HWKHOBEHWSA LWYMa

HeobxogumocTb Wwyma

MHaveuayanbHble pasnnuynsa U 0CoBEHHOCTH

Mctounumk: KaHagckuid LeHTp rurmerbl u 6esonacHocty Tpyaa (CCOHS). Llym — He BocnpyMHUMaeMble Ha crnyx adhdpek-
Tel. JocTynHo no agpecy: https://www.ccohs.caloshanswers/phys_agents/non_auditory.html. BocnpouseeneHo ¢ pas-
pewenua CCOHS.

HepnasHue vccnenoBaHuA NOATBEPKOAKT paHee MonyvYeHHble Pe3ynbTaTthl, KacaklWMecsa CBA3WM OKpY-
XarolLlero 3Byka C 4acToTOM CepAeyHblX COKpalleHWn, AaHHble, NonyYeHHble 3a NPOL4OMKUTENbHbIA Nepuos
BPEMEHM, MOKa3blBaT, YTO CYLLECTBYHOT OTHOLUEHWS CUTHAS/LLYM, Bbi3biBaKLLME CHIDKEHWE YaCTOTbl Cepaey-
HbIX COKpaLLeHWI, YTO NO3BONAET NPeAnonoXnTb, YTO 3BYKOBLIE YCITOBUSA, CHUMXALLMe Harpyaky Ha criyxoBoe
BOCMPUATME W HaNpsKeHWe Npy NPOCnyLIMBaHWKM, CNOCODCTBYIOT CHUXEHMWIO CTpecca cepaeYHO-COCYAMUCTON
cuctemMsl Yenoeeka [16], [27].

Ecnun mHoro niogen pabotaeT B HenocpeACcTBEHHOW BNU3ocTu Apyr OT Apyra, Kak 3TO UMEET MEcTO B
oducax C HECKONMbKAMUW COTPYAHUKAMK, HapylleHUs B paboTe u pasgpaxeHue NepcoHana u3-3a pasnuyHbixX
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haKTOpOB OKpYatLLel cpefbl CTAHOBATCA 0COBEHHO 04EBMOHBIMK, B YACTHOCTK, MOTOMY, 4TO MpakTuka pa-
BoTbl yacTo TpebyeT nepeknoyeHnsa ¢ obweHua Ha yrnybneHHy LeneHanpaBneHHyo paboTy.

BosHukaowWwme B pesynbTate peakuun pasgpaxeHus MoryT NposBnsaThCs B criedyroLmMx gopmax:

- KOMNOHEeHT BecnoKoncTea «Aocaga;

- yXyALWeHWe camModyBCTBUSA, pasgpayKeHue, HanpsXeHHOCTb, YyCTanocTb;

- U3BMEHEHNE KOMMYHWKaTUBHOIO NOBEAEHMUs (3aMKHYTOCTb, OTKa3 OT B3aMMOLEWCTBUS).

Haunbonee TpeBOXHbIMU XapakTepuUcTUKaMM PEHeBOro LWyMa SBMATCS MHpopMaTUBHas CocTaBnsaloLWwasn
W HEKOHTPONMPYEMOCTb, cnegyetT OTMETUTb, YTO HEKOHTPONMUPYEMOCTb U Henpeacka3yeMoCcTb UrpatT cyLye-
CTBEHHYH pOIb B cnyyae Wyma oucHon cpenbl. Tonbko npubnuantensHo ot 30 % o 40 % pasgpaxalwLwmx
BO34EWCTBMI, BO3HMKAOLWMX B pe3ynsraTe WymMa, MOXHO 0OBACHUTL TEXHUYECKMMW aKyCTUYECKUMU hakTo-
pamu. Mpeobnagatollasa yacTb U3 HUX CBA3aHa ¢ hakToOpamu, Bbi3biBaOLWMMKN pazgpaxeHue (cm. VDI 569).

4.2 Tunbl 3BYKOBbIX COBLITUNA

Tun 3Byka BnusieT Ha BelGop crnocoGa MamepeHus, Ha UCMonb3yeMble HACTPOMKK LWyMoMepa, Ha npea-
cTaBnsieMble NPM3HaKU U Opyrve AaHHbIe.

3BYyKOBbIe COBLITUS KNaccuUUMPYHOT No TUMY CO30aBaeMoro UM akyCTUYECKOTO Wyma (CM. pUCYHOK 2):

a) NOCTOSAHHbLIA YPOBEHb 3BYKa (Hanpumep, Npy paboTe KOHAWLUOHEPa);

b) NOCTOSIHHBIN, HO NPEPLIBUCTLIA YPOBEHL 3ByKa (Hanpumep, Npy paboTe NpUHTEPOB, KOTOpPLIE BHe3ar-
HO Ha4YMHAaKT W 3aKaHYUBAIOT NeYarb);

C) U3MEHSILLIMIACA BO BpeMeHW 3BYK (Hanpumep, WyM YIUMYHOro ABWXKEHUS B TeYeHue onpedeneHHoro
nepuoga BpemeHw);

d) UMNyMbCHbIE 3BYKOBLIE CUIHAaIbI, KOTOPbIE MOTYT BKMOYaTh B ceBs OAWH UMK HECKOMNBbKO MMMYNbCOB
(Hanpumep, 3BOHKM TenedoHOoB, LYM NPUHTEPOB C BLICOKON MHTEHCUMBHOCTLIO NevaTu).

Y Yi
95 95
85 85
75 75
65 65
55 55
45 45 =
35 35
X X
a) MocToAHHbIN 3BYK b) MpepbiBACTLIN 3BYK
Y | Y
95 95
85 = 85
75 —F—\ 75 |
B N7 o
S I N -
45 = — 45
35 -
= X X
c) MameHsALWKUACA BO BpEMEHU 3BYK d) MMnynbcHbIf 3BYK

X — Bpems; Y — ypoBeHb 3ByKa, b

PucyHok 2 — Tunbl 3BYKOBbIX COBBITUA

Mokasarenn, ncnorne3yemble 4NA KONMUHECTBEHHOIO ONMMCaHMA aKyCTUHECKOTo WyMa, pasfin4aroTCA B 3a-
BUCMMOCTHM OT TuUMNa 3BYKOBOTO cobbiTMA. bonblas 4acTe nokasaTtenen (Hanpnmep, YPOBEHb 3By|<a) Obina
paapaGOTaHa Onsa onncaHnAa He MMNYINbCHbIX 3BYKOBbIX cobbiTui. EguHbIE OGLLI,EI'IDMHHTI::IE nokKasartenu anda
MMMYINbCHBIX 3BYKOB B HACTOALLee BpeMA OTCYTCTBYHOT.
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4.3 NMNomexn Nnpu BbINOMHEHWUU 3a4a4u

BoageicTBue 3BYKOB, OTNMYHBLIX OT PEYEBBIX, KaK NPaBumo, WCCneayT C NOMOLLBLI YPOBHSA 3BYKa (LpA)
WI¥ 3KBUBANEHTHOrO YPOBHA 3BYKa (LAeq). Ecnuv 3ByK cOOepXUT UMMNYNbCHLIA LWYM, K 3KBUBANeHTHOMY YPOB-
HI0 3ByKa 400aBMsOT HEKOTOPYLO NonpaBky (Hanpumep, +2 ob).

3BYKM peYM M aHanornyHble (MOXOXMEe Ha pedb) 3BYKW MPWMBOOSAT K CHWXeHuto paboden namsatu. Bos-
HUKHOBEHWEe 3TOro apdpekTa He 3aBUCUT OT MNOHMMAaHUS pedyu; HE3HAKOMbIA WHOCTPAHHLIAN A3bIK UK MYy3bl-
KanbHOe Npou3BeLeHWEe TakXe MOryT UMeTb HebnaronpusiTHble nocnencTeusi. B 3Tom cnyyae BaxHO, 4TO
cnylwartens He 06a3aTenbLHO BOCMPUHMMAET 3T 3BYKUW KaK LUYM U YTO, HECMOTPS Ha KOHLLEHTPaLuio BHUMaHUWS
Ha 3anoMMHaeMoM MaTepuarne, MOXXeT BO3HWKHYTb BO34EeACTBUE NOCTOPOHHeN peyun (ISE). 3ToT TpeBOXKHbIN
ahheKT MOXKET NPOSABNATLCA YXKE NPW BOCAPUATAM pa3bop4nBOi pedr ¢ YypoBHEM 3ByKa HauunHas ¢ 35 gb [30].
Hapyluaiollee BosaeiicTBMe 0BYCMNOBEHO CNeKTpanbHO-BPEMEHHON CTPYKTYPOiA 3ByKa Pedu Ui My3biki, B
pe3ynbTaTe Yero 3ByK nony4yaer OOCTYN K KOTHUTUBHOW cucteme (cm. VDI 2569).

Momexu, cozgaraemMble pedbio Npy paboTe NonbL3oBaTens, MOryT ObITh pe3ynsTaToM HapyLUaLWero Bo3-
OEeNCTBUA Ha «BHYTPEHHIOW pedby». OKpyXarLwMi LLYM MOXET BIUATbL Kak Ha YTeHue, Tak U Ha Habop TekcTa,
NMOCKONbKY BOMbLIMHCTBO MOMb30BaTeNen BO BPEMS BbIMOMHEHWA 3TUX 3a4a4 BeAyT «BHYTPEHHWIA Ouanor».
YTo KacaeTca MexaHu3aMa Takumx BO3OeWCTBUM, TO HEKOTOPbIE UCCMEeaoBaHWA NoKa3bliBakoT, YTO NPUYMHON SAB-
NnAeTca MackMpoBKa COOTBETCTBYIOLLEN MHOPpMaLUK OKpy¥awmm 3sykom [28)]. Beina vccrnenosaHa ponb
BHYTpeHHero guanora B obweHun nmogen (cm. [20]). BHyTpeHHUA gvanor, TakKe HasbiBaeMblil pasroBOpoMm
¢ caMmumM coboWr MNK BHYTPEHHUM MOHOJIOTOM, — 3TO BHYTPEHHWI rofnoc YenoBeka, KoTopblin obecneyunsaeT
HEMPEPBLIBHLIA MbICMEHHbIA CITOBECHbLIN MOHOMON, MoKa YenoBeK HaxoguTCA B CO3HaHWW. BHyTpeHHsAs pedb
NrpaeT HeCKONbKO BaxHenWwunx ponein B 4teHun [18], [31]. YTeHne — 3TO CNOXHbBIN NPOLLECC, KOTOPLINA BKITHO-
vaeT B cebsa B3anmoaencTene OByX ypoBHen 06paboTkn: AeKkoanpoBaHWe OTAeNbHbIX hparMeHToOB 1 UCMOMb-
30BaHWe TeKcTa B LIefioM A8 ycTaHoBeHWs Gonee WMpoKoro cMeicna. W 1o, u gpyroe MoxeT 3aBuceTb OT
OKpy»KaloLLero 3syka, Ho apdheKxT, No-BMauMOoMYy, ropasfo CUINbHEE, eCrii OKPYXarLW Wi 3BYK ABMSETCHA PeYblo
UM MOXOXMUM Ha peub.

XapaKTepUCTUKM 3BYKOBbIX COBBITUIA CUIMBHO OTMMYAKTCA B CPedax C «HOPMAaIibHbIMUY» UCTOMHUKAMU
WyMma, TAKUMW KaK YNUYHBIA WYM UKW WYM MaLUKWH, OT TEX, B KOTOPbIX NpeobrnagaeT 3Byk peuun. B nepeom cny-
Yae MOXKeT ObITb CripaBeiNIMBa KOHLENL WS 3BYKOBOMO «YPOBHS» (PUCYHOK 3), BO BTOPOM criyyae Kakgoe 3By-
kKoBoe cobbITMe oTAeneHo oT Apyrux (pucyHok 4). B atux nccneposBaHusix 6a3oBbiil ypoBeHb 6e3 kakon-nmbo
paboyen akTMBHOCTU cocTasnan 33 ab; npu 3anncuK otTaenbHbIX cobbITUIA OH gocTuran 65 ob. MakcumanbHbIiA
3aperncTpupoBaHHbIM YpoBEeHb cocTaBmn 75 Ab npu ncnone3oBaHWM rPOMKOrOBOpUTENs Ha paccToaHum 11 M.
B To Xe Bpems B aKycTuKe, Kak npaBuno, npegnonaraeTtcs ypoeeHb B 65 Ab Ana HopmanbHOW peyn B 0gHOM
MeTpe OT YCT roBopsLLero.

YA
60
40 3
20

X
X — Bpems; Y — ypoBeHb 3ByKa, Ab
MpumeuvaHnune — LeHTpanbHaa NnuHUMA NpubnNU3NTENbLHO COOTBETCTBYET KYPOBHIO» 3BYKA.
PucyHok 3 — Tunosoe 3ByKoBOe CcODbITUE C MeaneHHsIMU U3MeHEHUSIMU YPOBHSA 3BYKa
5
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90 s

&
Y

70

Y — ypoBeHb 3ByKa, ob

2 BasoBblil YpoBEHL, paBHbIA 33 Ab.

[fpumevyaHune — ba3oBbLIM ypoBHEM ABNAETCA YPOBEHL 3BYKOBOro AaBneHmna (SPL) ana ecex nonb3aoBaTenen,
KOra OHW He 3aHATbl paboyei 0esTenbHOCTLH.

PucyHok 4 — 3BykoBble CoBLITUSA B OPUCHOM NomMeLleHun B TedeHre 90 ¢

70

60

50

40
37°

30

2 Ba3oBbIiA YpOBEHbL 3BYKa, paBHbli 37 Ob.
Y — ypoeeHb 3ByKa, Ab; 1 — o6bl4Has oducHaa paboTa ¢ komnbloTepamu; 2 — oducHas pabota ¢ MHTEHCUBHBIMK TeneOHHBIMU
neperoBopamu

MpumeyvyaHue — ba3osblii ypoBeHb — 310 SPL onsa Bcex nonb3oBaTenei, Korga oHW He 3aHAThl pabodel ges-
TenbHOCTb0. CoBbITUA He BKMHOYAT 3BOHKWU TenedoHa.

PMCVHOK 5— SByKDBbIE coObITUA B NOMELLEHNI AIA HECKONbKMX YENoBeK B 3aBUCUMOCTI OT TUNa paGOTbI
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B peanbHon pabodyen cpege npu TenedoHHOM pa3roBope roBopsLLMe MOryT U3aaBaTh 3BYKM C YPOBHEM
oT 45 go 75 gb, B 3aBMCMMOCTHM OT 3aga4yM U Ka4yecTea nepegaqu 3ByKa C NPOTUBOMOMOXHOW CTOPOHLI. Mo-
BuneHbIE CETU, B OTNMYME OT NPEALUecTBYIOWMX UM MOLENer cTauMoHapHbIX TeNeoHOB, HE rapaHTUpYoT
[OCTaToYHOro KadecTsa nepenadv. KpoMme TOro, nonb30BaTenn He pasroBapuBaloT B NOMELLEeHUAX C KOHTPO-
nUpyeMbIMKU akyCTUYECKUMWU YCIOBUSIMUA.

B «BecluyMHbIX» Kyne COBPEMEHHbIX MOE3[0B YPOBEHb LUyMa MpeBbillaeT BCE PEKOMEHAYEMbIE YCro-
BWUS O4NA NpuemMnemon TenedgoHHon ceasn. OgHaKo 3TOT YPOBEHb BCE PABHO HWXe, YeM B aBTOMOBUNAX unu
camoneTtax. Obwasck ¢ NOALMK B Takoh 06CcTaHOBKE, rOBOPSLLWMA B ONpeaeneHHon CTeneHn noactpansaeT
YpOBEHb CBOEN peyn nof ypoBEHb 3TOW LWYMHOW Cpeabl.

B nomelleHun ¢ XopoLlel akyCTUKOW YPOBEHb 3BYKAa MOXET ObiTh Ha 15 ob Bbille, ecriv B HEM MHOrO
noaen rosopuT nNo TenedoHy (pUcyHok 5).

HekoHTponupyemMble TenedOHHbIE Pa3roBOPbLI MOMYT CEPbE3HO MOMeLLaTs paboTe Apyrux nonb3oBaTe-
nen. OaHMM U3 MEXaHW3MOB Takux nomex asnsetcs acdekt Jlombapaa.

4.4 3dhekt Nombapna

ekt Nombapaa, wnu pednekc Nlombapga, — 3TO HENPOW3BONbHOE CTPEMSIEHWE FOBOPSALLEro Mo-
BbICWTb YPOBEHb CBOETO rofoca C Lenbi yNyylleHus ero crbllUMMOCTH MpY pasroBOpe B YCNOBUAX CUMBHOIO
wyma (Bbicokoro obLuero ypoBHsi 3BYKOBOro gasnenus) [24]. 371o BkmwoyaeT B cebs He TONbKO U3MEHeHWe
rPOMKOCTU, HO U OPYTMX aKyCTUYECKM XapakTepUcTUK, TakuX Kak BbICOTa TOHA, 4acToTa U MPOOOIMKUTENBLHOCTb
3BYKOBbIX CITOTOB. Takas KOMMNeHcaums NpMBOAWT K YBENMYEHUIO 3BYKOBOIO OTHOLUEHWS CUTHAN/WyM B Npou3-
HOCMMbIX FOBOpPALLMM crioBax [33].

Mpegnonaraetcs [24], YTO UHTEHCUBHOCTE peakLuy roBopsLLEro Ha WyM onpeaensieTcs xenaHwem do-
BuTbca pasbopunBoro 06LLEeHUA, NOCKONbKY B YCNOBUAX LUYMa rOBOPALUMA HE W3MEHSIET rofnoc Npy BHYTPEH-
HeMm guanore.

Peyb 4acTo cyMTaloT OCHOBHBIM KOMMYHUKATMBHbBIM CUTHamoM, HO OHa TECHO CBSi3aHa C CurHamamu,
nepenasaeMbiMy NALOM W TeNoM. BuayanbHble CWUrHanbl, BKIKOYas XeCTbl PYK, ABNAKTCH HEOTbEMIEMON
YacTbH YeNoBEYECKoro 00LeHWUs U MOTYT UrpaTbh 0CODEHHO BaXHYHO porb B YCMOBUAX LWyMa, kKorda Bepbans-
HOW KOMMYHMWKaLUMK HegocTaTtodHo [19].

B ycnoBuax wyma noBellUAETCH He TOMbKO MHTEHCMBHOCTb PEYM, HO U KMHEMaTuKa xecToB. AKyCTu-
Yeckaa MOOynsiUMS PevYeBOro curHama BO3MOXHa Mpu OTCYTCTBMM KECTOB, B TO K& BpPeMs KMHeEMaTnyeckas
MOLOYNSLMS KECTOB MPOMCXOOQUT HE3ABMCUMO OT COMYTCTBYHLLEN peyn. Takum obpasom, npu oBLLEeHUW NULIOM
K nuuy acpcpekT Nombapaa He orpaHnyMBaeTCs pevbio, a npeacTaengeT cobo MynsTUMOAanbHEIA (heHoMEH,
NPy KOTOPOM KECTUKYNALMA HeceT HanbonbLUyK YacTb cMbicna [32]. 3To 03HayaeT, 4YTo LWYM U3MEHAET MNo-
BeAeHWe nonb3osaTernemn B LIeNomM.

4.5 BozgencTBue nocTopoHHel peun (ISE)

B Takoi paboyeil cpege, kak 0UC C OTKPbITON NNaHWPOBKORM, paboTHIKKM 061 aloTCca U B3aMMOgencTBy-
0T C KONneramu yCTHO, W, Kak NpaBuno, c4MTaeTcsl, YTo 0huC C OTKPLITOW NNaHWpOBKOR obneryaet obuieHune
¥ B3aMMOZEWNCTBME Mexay COTPYAHUKaMK, NoBbIlLAas YA0BNEeTBOPEeHHOCTb paboToi Ha pabovem mecTe 1 ad-
(hEeKTMBHOCTE KOMaHAHOW paboTbl. ITO NpeanonoKeHne oTpaXKaeT OCHOBHYIO Lenb BbiDopa Takux MnaHupo-
BOK. C Opyroi CTOpPOHLI, NPU3HAHO, YTO MOMELLEHWE C OTKPLITOW NNaHUPOBKOW co3aaeT Bonblie nomex 1u3-3a
HEKOHTpONMpyeMoro wymMa. B uenom npeumyllecTsa AOMKHbI NepeBeLllvBaTh HeraTuBHbIE NOCNeACTBUS.

B 10 Bpems kak BONbLUIMHCTBO MCTOYHMKOB LLIYMA MOXHO 3pEKTUBHO KOHTPONMUPOBAaTh, YENT0BEYECKON
peybto ynpaensiTb He NPOCTO, MOCKOMbKY OHa ABNAETCH YAaCTbH KOMMYHUKALWKU, XOTH U HE UMEeeT OTHOLUEHUS
K BonbLiei YyacT NoNL30BaTENEn No ONpeaeneHuto.

BozpnencTteue noctopoHHen peudu (ISE) coctouT B TOM, UTO Ha CNOXHOM 3BYKOBOM (hOHE, TAKOM Kak
peyb, N0 CPaBHEHWK C OenbIiM LWYMOM UKW TUWKWHOW [17] adhdheKTMBHOCTL NOCNeAoBaTenbHOro 3anoMUHaHms
yxyowaercs. 370 BO3AEACTBME CBA3AHO C YXYALIEHWEM MOCNenoBaTenbHOro 3anoMmuHaHnsa Ha oHe 3BYKOB
peyu, gake eciM 3reMeHTbl CnucKa NMpeacTaBreHbl BM3yanbHO. 3BYyKM He 00s3aTenbHO AOMKHbI ObliTh Ha
A3bIKE, KOTOPLINA MOHUMAET YyYacTHUK, UMK JaXe MOTyT He NPefCcTaBnATh pearnbHbii A3bIK; AMS CO34aHUs 3TOro
adbdhekTa 4OCTAaTOHHO 3BYKOB Yenosedyeckon peun. ISE npencraensaer coboi ogHy M3 Hanbofiee XopoLlo 13-
YYEHHbIX MPUYMH HapyLIeHUs KpaTKOBPEeMEHHOM NamsiTi, Bbi3BaHHLIX 3BYKOBbIMKW COOLITUAMU. Peyb 1 Tembp
rornoca B paBHOW CTEMEHU TakkKe CNocoBHbI HApyLWKUTE paboTy KPAaTKOBPEMEHHOW NamsaT [22].

AHanm3 o0beKTUBHOIO BO3AEWCTBUS LWyma Ha paboTocnocobHOCTE YenoBeka B OTHOLIEHMN pacnpege-
NeHUsl, BDEMEHHOW CTAaBWUNBHOCTM U TOYHOCTU M3MEPEHUIA, KOTOPLIE OOMKHbI ObITh JOCTUTHYTLI, 4EMOHCTPU-
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pyeT BaxHocTb ISE. [NocTopoHHME cnoBa MOryT HEFAaTUBHO CKa3aTbCHA Ha MPOWM3BOAUTENBLHOCTY, @ YacToTa UX
MCMNONb30BaHUA MOXET NOBNUATbL HA MacllTabbl Takux nocneacTeuin [14].

Kak ocMmbicneHHas, Tak U BeccMmbiCrieHHas pedb HapyLllaeT KOMMMEKCHOe BbIMOMHEHWE 3a4a4u, HO ad-
heKT OT OCMbICIIEHHOW pe4YM 3Ha4YUTenbHO Bbiwe. Kak NoBTOpeHWe, Tak U cemaHTuyeckasa obpabotka, y4a-
CTBYHOLIWE B MOHUMaHWWN NPOYUTAHHOTO, NO-BUOUMOMY, NOOBEPKEHbI HApYLUEHUsIM nog, BAUSHUEM MOCTOPOH-
Hel ocMbicneHHon pedn [26]. ISE HapylwaeT kKoppekTypy. BpeaHble nocneacTBns NOCTOPOHHEN peyn 3aBUCAT
OT TOro, HAaCKOINbKO OHa ocMeicneHa [21].

OKCNepvMeHTbI MOKa3bIBaKT, UTO B OTNMYME OT LierneHanpaBneHHoro npocnywnBaHus, Koraa 3HakoM-
CTBO C ronocom cobecegHuka ynyyllaeT NOHMMaHWe peyu, 3HakOMCTBO C pPeybid, Ha KOTOpPYK He obpawatT
BHUMaHWS, HapyLLaeT 3arnoMuHaHue Lieneeoi peun [23]. 3To o3HadvaeT, uTo B pabodeil cpee peyb KOmmner, He
OTHOCSLLAACA K Aeny, Bbi3bIBAET Bornee cepbe3Hble HapyLUEeHWS.

4.6 BaxHocTb KoHuenuuu T-O-P

B yacTHOW cpefne nonb3oBaTeny MoryT Bblbupath nobble Mepbl CHWXEHWSA pasapaarlollero Bosgein-
CTBMS WyMa, OOHAKO B OpraHu3auvax npumeHsoT agpyrue nogxoab. ObocHoBaHue koHuenuuu T-O-P 3aknio-
YyaeTcs B TOM, YTO NpefoTBpaLleHne 3BYKOBbIX COBLITUIA, KOTOPbIE MOXHO pacCMaTpuBaTh Kak MCTOYHUK LLYMA,
Bbl3blBAET MeHbLUe npobnem, yeMm 6opbba ¢ nx Bo3gencTBueM. 3TO cornacyeTcs ¢ NpUHUKMNOM «cBoboabl OT
BMeLlLaTenbLCTBa Mexay 3afadvei 1 okpyxalolwen cpegoi», onncanHeiM B CO 9241-500.

B Tex cny4asx, Korga BbiNonHAeMas nonb3oBaTtenem 3agadva MOXeT NPUBECTU K YXYALUEeHWUI0 COCTOAHUSA
UNn HexenaTenbHbIM MOCNEACTBUAM AN APYrUX MWL W/UMWM oKpy>KalLen cpedbl, NpeoTBpaLleHne Takux
nocneicTBUiA cnegyeT HaunHaTe C TeXHWYeckMx mMep. OpraHusauvoHHble Mepbl TPebyloT M3MeHeHus noee-
OEHUsA OpYrux naen 1 NoaToMy OomKHbl BbiTh BBEAEHb! B KAYECTBEe CrieayoLLero aTana, Nnockoneky noboe
M3MeHeHWe B paboTe opraHusauMmM MOXeT CTaTb NPUUYUMHON JanbHerLW X HexXenaTenbHblX nocneqcTeuin. Ha-
KOHeLl, M3MEeHeHMe NMMYHOIo NOBeAEeHUs NONbL30BAaTENs UMM OCHALLEeHWe ero, Hanpumep, cpeacTsaMmm MHANBKU-
dyaneHON 3aLnThl, ABNAETCA MO pasHbIM MPUYMHaM NocneaHvM CpegcTBOM, HO MOXET BbiTb HE0BX0AMMEIM B
onpegeneHHbix obcToATenbCTBax. MpUOpPUTET KONMMEKTUBHBIX Mep 3alluMThbl Nepeq MepaMv MHOMBUAYanbHOW
3alWnThl ABnAeTcd obLLenpu3HaHHbIM NPUHLKMNOM B 0BnacTu oxpaHbl Tpyaa U TexHWkM Be3onacHoCTy.

OpraHn3aunoHHBbIA W NAYHBIA BKNAA B CHUXEHWE LUyMa He3aMeHVM, HO ero He paccMaTpuBaloT B TeX-
HUYeCKMX cTaHgapTax rmaBHbiM 06pa3oM MOTOMY, YTO OpraHU3auuOHHbIE Mepbl U U3MEHEHUS B NMOBEOEHUM
nepcoHana He BXxoOAaT B 06nacTb NPUMEHEHUA CTaH4apToB.

5 Mepbl KOHTPONA BO3AEeUCTBUA 3BYKOBbLIX COBLITUN

5.1 O6wme nonoxeHun

B NCO 9241-6 opraHusaums NpocTpaHCcTBa WM MMaHMpOBKa pabodyero Mecta onucaHbl Kak oTnpaBHas
TOJKa ANS co34aHWMs NPUEMIeMOn cpenbl (CM. pucyHok 6). Bce nepeyncrieHHble acnekThl, BKIOYas «MCKyC-
CTBEHHOE W eCcTeCTBEHHOE OCBELeHne», MoryT cnocobCTBOBaTh YCNEeLHOMY KOHTPOIIO0 aKyCTUHECKOW cpeasbl.

HenocpeAcTBEHHbLIN BKNa B «MNepeMeLleHre 1 OpUeHTUpPOBaHWE» BHOCUT, HanpuMep, npefoTepalle-
HWe nepeMeLLeHns rpynn v oTAenbHeIX nuL no paboyel cpege nyTem ero 3ameHbl BepbansHbiM 0BLLLEHUEM.
(Tvn Mepbl: TeXHUYecKas U OpraHM3aunoHHas.)

Hapnexalwas opraHnsauyms paboTel, HaNnpuMep BBeAeHME «TUXOro Yaca», BO BPEMSA KOTOPOro 3anpeLle-
HO MCMOMNb30BaHWE TenedoHa 1 NoA0BHbIX YCTPOWCTB, MOXKET MOMOYb YMEHbLUWTL PasfgpaxKeHue OT 3BYKOBbIX
cobbiTwi. (TN Mepbl: OpraHn3aLMoHHas.)

«lMcuxocounansHele akTopkl», TAKUE KaK yBaxeHue K TpeboBaHMAM konner unm n3yuyeHWe cooTBeT-
CTBYIOLLMX pEYEBbIX TEXHONOMMK, 0OLIYHO NOMOoratoT GonbLue, Yem Donbluas YacTb BbIMONTHUMBIX TEXHUYECKNX
mep. (Tun Mepsbl: OpraHM3auMoHHasa Wunu nepcoHansHas.)

CBeTUNbLHUKM AN UCKYCCTBEHHOTO OCBELLEHUA MOTYT CO34aBaTh LWYM UMM YCUNUBATL Ero pacnpocTpa-
HeHWe 13-3a UCMOMb30BaHWSA TBEPAblX MaTepuanoB, TaKUX Kak akpunoBOe CTEKMO, HO Takke MOryT MoMoyb
YMEHLLWWTE pasgpaxeHue Bnarogapsa Takum snemMeHTaMm, Kak Msarkue TkaHeBble pacceuBaTtenu. OkHa, M3ro-
TOBMIEHHbIE M3 aKyCTU4YecKku TBepAOro marepuana (CTekna), CylecTBeHHO BNUAIOT Ha akyCTUYECKYK Cpeay.
Ecnn okHa Takke MCNONb3YHT ANA BEHTUNAUMKW, TO UX akyCTUYECKOe BO3AENCTBUE HE MOXKET ObiTh 3apaHee
onpegeneHo UNu HOPMUPOBAHO ONpPeAeneHHbIMU NpeaensHbIMU 3HadeHUuaMI. (Tun Mepbl: TEXHUYEecKas.)

MoapobHas nHgpopmauusa ob obLien cTpaTerMn KOHTPOA WyMa Ha paboyYnx MmecTax, cogepallux obo-
pygoBaHue, npueegeHa 8 MCO 11690-1.
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Pabota
opraHusaLmm
W rpynn

Menxonorndeckmne
dhakTopbl

MnaHupoBka MepemelueHne U
opraHuaaliiM OpHEHTHPOBaHVe
n paboqux mecT
WMeKyccTBeHHbIRA
W @CTeCTBEHHLIA
ceeT
3BYK W LUYM

PucyHok 6 — BaxHble napameTpbl OpraHu3aumy NpocTpaHcTBa W NaHWpoBky paboyero mecTa

5.2 YnpaBneHue 3BYKOM U LLYMOM

5.2.1 O6wme nonoxeHun

YnpaBneHWe akycTUHECKON CPEAOW Ha CErofHALHUA OeHb ABNAETCS Hanbonee cnoXHOW 3agadvei npu
npoekTupoBaHuu paboyen cpeabl. OCHOBHLIMUW NPUYUHAMMK ABNAKTCS NPOTUBOPEYMBbLIE TpeDGOBaHWS, CBA3AH-
Hble C MCMOMb30BaHWEM 3BYKa A1 KOMMYHUKaLMK (3BYKOBOIO B3aMMOLERCTBMSA), U BO3AENCTBUE aKycTnde-
CKMX BMELLATENLCTB Ha ApYyrne (hakTopbl OKpYXatoLlen cpeqbl.

B nomelleHnax, npegHasHa4yeHHbIX ONs8 eaMHCTBEHHOW Lienu, TakuxX Kak YMTanbHbie 3anbl bnbnuoTtek
MW NEeKUMOHHbIe 3anbl, MOryT BbiTh NPUHATHI 3 dEKTUBHBIE Mepbl AN peLueHWs NocTaBNeHHOW 3agadvu.
B unTanbHbIX 3anax oKpyxarlLias cpefa CnpoekTupoBaHa Takum 06pa3om, 4ToObl Kak MOXKHO MeHbLUEe OTBIe-
KaTb BHUMaHWe NoceTUTenen, B TO BpeMSs Kak B NEKLUWOHHbIX 3anax KOHeYHOW LieNnbi ABNAETCHA pacnpocTpa-
HEHWME 3ByKa OT rOBOPALLEr0o K ayautopuun. [ns OCTMXEHWUS Lenein B TaKUX YCNOBUAX NPU NPOEKTUPOBaHUN
30aHKs, Kak NpaBuiio, NPUHUMAIOT COOTBETCTBYOLLME TEXHUYeCcKne Mmepbl. [laxe B aToM crnyvae Heobxogumo
KOHTPONMPOBAaTL NOBEAEHWE BCEX BOBMNEYEHHbIX NL,.

Paboyas cpefa — 3T0 NPOCTPAHCTBO 0DLLEro HasHadeHus. JTioau B 3TOM NPOCTPAHCTBE HE TOMbKO Bbi-
NOMHSOT CBOW 3a4a4u. BeinonHasa cBou 3agayu, OHW M3LaKT 3BYKM, KOTOPbIE MOTYT BbiTk 6eCcCMbICNEHHEIMUA
ONs OpYTUX W, cnegoBaTtefibHo, MOTryT CHMTaThCA LWYMOM He3aBMCKMMO OT ero YpoBHS. O4HaKO OHK Takke MoryT
OblTb akTyalnbHbl B 3@aBMCMMOCTW OT WX COAEp)KaHWs, HanpvmMmep TenedOoHHbIA pa3roBop KOMnern, KOTOpbIi
MMeeT Kakoe-TO OTHOLEHWE K NUYHOW Xn3HW. B cpege, ucnonsk3yemol KOMaHAoW, BCeraa cylecTByeT Bep-
anbHaa KoMMyHuKaums (obMmeH mHdopmMaumeit), 4acTUYHO MHAOPMaTUBHAA KOMMYHUKaLWa (MHdopMauns
UMW LWYM) W LIYM, T. €. pedb, HE MMEKLLAsa HAKAKOro OTHOLUEHUS K KOHKPETHOMY YerOoBeKY UMK rpymnne.

CnocoBHOCTL NOMELLLEHUA UMW 3MeMeHTa CBA3WN nepeaaBaTth pedb MOXeT ObiTb M3MepeHa G MOMOLLbHO
ero M3NYeCcKUx xapakTepucTuk [MHoekca nepegaumn peum (STI)]. STI — aTo xopollo 3apekoMeHO0BaBLUNA
ceba 0DBbEeKTUBHbLIN NoKasaTenb, NO3BONAKLWMA ONpeaennTh, Kak XapakTepucTukn aneMeHTa nepegadu MH-
cdopmauum BNMAKT Ha pas3bopymBocTe pedr. OgHako STI 3aBUCUT OT pasnMyHbIX PaKTOPOB, TaKUX Kak ypo-
BEHb pEYM, YPOBEHb (POHOBOrO LUYyMa, HanmM4us B MOMELLEHMM 3Xa, BpeMeHU peBepbepauun n addekToB
MAaCKMPOBKM, a TakKe 0T pasfnM4YHbIX TEXHUYECKNX XapakTepucTuk 06opynoBaHWs, eCMM OHO SIBMSIETCH HYacThbio
anemeHTa nepefaqun uHgopmauum (cMm. pucyHok 11). B noMelleHuax obLyero HazHa4yeHusi BbICOKOE Ka4yecTBO
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nepegayun pevv He SABMSETCS KOHEYHOW Lenbio ANnA Bcex 3adad v nonb3oBartenei. Bo MHormx cutyaumsx op-
raHn3auns akyCcTU4eCKOW cpeabl, MO3BONAWLLAA CHA3WTL pa3bopyMBOCTb PeYN, MOXKET BbiTh NpeanoyYTUTENb-
HOW.

YnpaeneHue akycTUJecKol cpefoi TpebyeT nepBoHa4YansHOro aHanusa ana onpefeneHus HaunyJllero
KOMMpOMUCCa MEXAY OOCTUKUMBIMU NPEnMYyLLecTBaMu U YCUMUSAMU U HeLOoCTaTKaMu NPAMOro UMM KOCBEeH-
HOro xapaktepa. JTa 3afada TpebyeT LenoCcTHOrO MbILWNEHWs U AeNCTBUA, NOCKONLKY AMNS MOMyYeHns onpe-
LeNeHHbIX NPeUMYLLECTB (HanpumMep, Ny4dwein pa3bop4ynBocT peyn) MoryT noTpeboBaTtbcs Mepbl (Hanpumep,
aKyCTUYeCKUE 3KpaHbl MEX Ay Konneramu), KOTopble WHOM4a HeraTMBHO BMAKT Ha paboTy, a Tawke Ha pas-
BOpYMBOCTL peyn, MOCKOMNLKY roBOpsLLEro GonbLUe HE BUOHO.

B cootBetcTBUM ¢ UCO 9241-6 Mepbl NO KOHTPOIK aKyCTUYECKOW cpefbl MOXHO pa3fennTb No Lensam
Ha Tpw rpynnbl (cM. MCO 9241-6:1999, pucyHok B.1):

- CHMXXEHWE OLIEHOYHOTO YPOBHS;

- ONTMMM3aUNs OTHOLIEHWUS cUrHan/Wwym (KoHTponb pa3bopyMBOCTU peyn);

- CHWXXEeHMe YpOBHS LyMa B paboymx NOMELeHWsaX WNM B HenocpeacTBEHHOM Gnmusoctu oT paboymx
MecCT.

5.2.2 CHMXeHWe OLeHOYHOTro YPOBHA

OTa rpynna mep HanpaereHa Ha cHukeHue obuero ypoBHs wyma. OueHouHbIA YpoBeHb (Lag) — 3TO
XapakTepHoe 3HadyeHWe ypoBHs WwymMa. OLEeHOYHbIA YPOBEHb ONPEAENnsAT ANS 3a4aHHOro Nepuoaa BpeMeHu
(cm. MCO 1996, NCO 9612, NCO 11690). MNpn onpegeneHny OLEeHOYHOrO YPOBHS HE YYMTbIBAIOT 3BYKOBbLIE
cobbITHS, KOTOPbIE Cry»aT ANs KOMMYHUKaL MK YenoBeka, Haxogsalerocs Ha gaHHom paboyem mecTe, ¢ Apy-
UMK NI0ObMU (pPa3roBopbl, KOMMYHUKALWOHHbIE CUTHATbI).

M3mepstoT 3KBMBANEHTHbLIA YPOBEHbL 3BYKa (LAeq), KOTOpLIA COOTBETCTBYET MPOAOMKUTENBHOCTU BCEW
pabouel cMeHbl (8 yacos). LAeq — 3TO LWMPOKO pacnpOCTPaHEeHHLIN NoKasaTenb, NCNOMNb3yeMbld B MPOMBbILL-
NEHHOCTW ONSA XapaKTepUCTWMKW YPOBHA LUyMa B LIYMHbIX nomelleHunsax. MeHee yMECTHO xapakTepusoBaTtb
BO3MOXHOE pasfpaxeHWe nepcoHana, Bbl3BaHHOE MMMYMNbCHbIMKW 3BYKaMW WKW 3BYKAMKU, U3MEHSALLUMWUCH
BO BPEMEHU.

CHmxKeHWe ypoBHS LWyMa, co3faBaeMoro obopygoBaHuem, BKNOYAET B cebs Lenbiin psg Mep, Takux Kak
yCTpaHeHWe 3BYKOB, U3AaBaeMbiX TenedoHaMu, U 3BYKOM30NALUsa npuHTepoB. Hanbonee pekomeHOyeMbiM
MeToaoM siensaeTcst bopbba ¢ UCTOYHUKOM LIyMa, HanpuMep, NyTeM UCMNOMbL30BaHMA ManollymMHoro obopyno-
BaHMS.

OcCHOBHLIM MoKasaTeneM Ansa Wwyma, cozgasaemoro obopygoBaHuem Ans MHPOPMALMOHHBLIX TEXHOMO-
TMIA N TENeKOMMYHMKaLIMA, SBMSETCA KOPPEKTUPOBAHHLIN Mo A YpOBEHb 3BYKOBOW MOLLHOCTHU (Lyya). Ero go-
MONHAKT APYroi BEMUYNHON — YPOBHEM 3BYKA (LpA) B MeCTax pacrnofioXeHusa onepatopa unu Habnogatens
(cm. NCO 7779).

LpA Ha MecTe onepaTtopa OTpaXKaeT YPOBEHb LUyMa B HEMOCPEACTBEHHOW BNM30CTM K onepaTopy, B TO
Bpems Kak Ly, MOMOraeT onucars LyM, Co3aasaeMbln Ha Apyrux paboumnx mecTax.

Oba Habopa gaHHbIX yKasbiBatoT B cooTBeTcTBUM ¢ MCO 9296, oHW npuBedeHbl B TEXHUHECKOM nacrnop-
Te NpoayKUMK UMK B NacnopTe SKONOrMYeCKUX XapakTepucTUK NPoayKLUN.

B oduCcHbIX NOMeLLeHMAX KNaBUaTyphbl ABMAKTCA OOHUM U3 CaMbIX LUYMHBIX YCTPOWCTB, TaK Kak UX UC-
nonb3ykT B TeueHne Bcero paboyero aHa. B cooteetctBumn ¢ MMCO 9241-410 ypoBeHb Wyma, U30aBAEMOTO
KrnaBuaTtypamu, MOXHO OTHECTU K TPEM KaTEropUsiM:

- C1: nogxogut Ons KoHdepeHL-3anoB Unu 3agad, TpedyrLwmnx KOHUeHTpauum BHMManusa (ot 35 go
45 nb);

- C2: nogxogut Ans obblYHOW odhucHon paboTel (0T 45 o 55 ob);

- C3: nogxoguT ons NpoMbILLNEHHbIX nomelleHu (ot 75 go 80 ob).

PekomeHayetca Beibupate C1. [MoCKONbKY MHOTUE M30ENUs HE UMEKT MapKUPOBKK, Nepes NOKYmNKon nx
cnefyeT NpOTECTMPOBATL HA YPOBEHL U30ABAEMOTO LUyMa.

[ns npuHTEpPOB CYyLLeCTBYET B3aUMOCBA3b MEXJY CKOPOCTLI NneyaT U YpOBHEM WM3[laBaeMoro Lwyma,
MOCKOMNbLKY OCHOBHBLIM MCTOYHMKOM 3ByKa sIBNsIETCA ABukeHue bBymarn. Takum obpa3om, npuobpeTeHne npuH-
Tepa C HU3KUM YPOBHEM LLYMa He Bcerga fBMsieTca onTUMarbHbiM BapuaHToM. [Ins 4acToro Ucnonb3oBaHus
NMPUHTEPOB C BLICOKOW CKOPOCTLIO Ne4aty yCTPONCTBO crnefyeT nubo nepemMecTuTs B OTOENBHOE NOMELLEHUE,
nubo mcnonb30BaTh cneuMansHoe orpaxaeHve. bonblwas yacTs NpuHTEpoB cnocobHa nopgaepxueaTh bec-
LWIYMHbIA peXunmM, KOTOPbIA MO BO3MOXHOCTW CNeayeT NCMNonb30BaTh.

MoBbieHWe 3BYKOMOMOLWEeHUs ABNAeTca 00blYHBIM MeponpuaTrneM 1 obecnedynBaeT 3awwuTy OT LWyma
N3 MoObIX MCTOYHUKOB. N5 3TOM Lenn MOoKHO ucnosfb3osaTth Noboe obopyhoBaHWe, NOBEPXHOCTW MOMeLlle-
HUs UM mebenb. CBA3aHHbIe C 3TUM 3aTpathbl M 4OCTUraembli apdIeKT 3HAYNTENbHO pas3nuyarTCs.
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[lBa npumepa Takoro pelleHns npueeneHbl Ha pucyHkax 7 un 8 [34]. PacueT achdekTnBHOCTN Mep Aei-
CTBWTENEH ANs KOHKPETHON No3nuun B paboyem nomeLeHun (CM. pucyHok 7). [ins ykaszaHHoro pabodero me-
CTa CHUXEeHWe YPOBHA WyMa cocTaenseT oT meHee 0,5 go 9 gb (cm. Tabnuua 2). Ona gpyrux pabounx mect
pe3ynbTaT aHanoruyeH.

P —— —

1\ A |
1 o]
~ S
1 — wkadp ! @ Q !
Mctounuk: DGUV Information Akustik
im Blro, VBG Hamburg, 2012-09.

PucyHok 7 — Paboyee nomelleHue

n paboyee mecTo
Tabnuuya 2— BapuaHTbl aKyCTUYECKMX PELUEHNA U UX Pe3ynbTaThl

/1

LY

—_— .,

Vo V1 V2 V3 V4 Vb V6 V7 V8 V9 V10

KoBpoBoe nokpbiTue

BepTvkanbHbie
LITOPbI (arnoaun)

3pykonornowlaiume
CTeHkl

CTeHOBas NaHenb
{lumpma)

MepeaHanA cTeHKa
wkadga

SPL y 3agaHHoro 628 | 578 | 62,2 | 589 | 62,2 | 60,0 | 57,5 | 559 | 55,7 | 53,8 | 56,5
paboyero Mecra, ob

Bpems

peBepbepavmm
B CeKkyHaax
500 My 05 |13 | 09 | 13 | 08 |05 | 04 | 04 | 03 | 08
1000 Iy 04 | 09 |06 | 09 | 06 | 04 | 03 | 03 | 03 | 04

Cuwetive SPL Ihdbdbh db.dbdbdbdbhdbhdhd

¥ sanalHon - 50 | 05 | 40 | 05 | 28 | 52 | 70 | 71 | 90 | 61
pabouero Mmecrta, ob

WcTounuk: DGUV Information Akustik im Buro, VBG Hamburg, 2012-09.

Ha cnegyowem npumepe nokasaHo 6onee NpocTopHoe NomeleHne, Ucnonbayemoe ans TenedoHHbIX
neperoBopoB, HanpuMep, B KoNmn-UeHTpe. M3-3a Hanu4ymsa cucTembl OXNa)aeHusa, BCTPOEHHONM B NMOTOMNOK, UG-
NONb30BaHWe 3BYKOMOIMOLLA0LWUX MAaTEPMANOB HA MNOTONKEe HEBO3MOXHO. BMECTO 3TOro MOXHO MCMOMbL30-
BaTb neperopogkn. CBETUIbHUKW MOTYT ObiTh OCHALLEHbl aKyCTUYECKMMK peLleTKkamu (CM. pucyHok 8, Tabnu-
ua 3). OHu ycTaHoBneHsbl Hag pabovvMn MecTamu.

—_
(=S ]
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1 — wkadbl

WcTounnk: DGUV Information Akustik im Bro, VBG Hamburg, 2012-09.
PucyHok 8 — Pabovee NpocTpaHCTBO ANA HECKOMNbKUX YeNoBeK, MCnomnb3yemMoe Ons 00bl4HbIX TenedoHHbIX
neperoBopos

Tatnuua 3 — BapuaHTbl akyCTUMECKMX PELUEHWIA U UX pe3ynbTaThl

3BYKONOMOLLAILLMA Bapuant
SNeMeHT

KoepoBoe NokphITUe
OT CTEHbI A0 CTEHbI

MepagHAnA cToHKA
wkaca

CBeTWIbHUKK C
aKycTUHECKUMU
pelleTKaMu

Avencroii
NoABeCHOU NOTONOK

DKpaHbl BLICOTOA

1,2m

SPL y sagaHHoro 65,3 | 63,0 62,3 63,1 62,4 589 |610° | 61,1 | 60,2° 56,4a
pabodero mecta, Ab

Bpem#a pesepbepauun

B cekyHaax

500y 23 1,3 1,1 1,3 1,1 05

1000 My 1.4 0,8 0,7 1,0 0,8 0,4

CriwkeHme SPLy Y VU vV
3apigHHoro patouero - 33 4,0 3.2 39 74 5.2 52 6,1 9.9
mecTta, ob

“PacueTHbIe 3Ha4YeHMs.

WcTounmk: DGUV Information Akustik im Buro, VBG Hamburg, 2012-09.
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HekoTopble 3nMeMeHTbl TakMX pPeLleHWn He MMEKT Kakux-nnbo HeraTMBHbIX MOCNencTBUMA (Hanpumep,
KOBpPOBOE MOKPLITME OT CTEHbI A0 CTEHbI), B TO BPEMS KaK NoABECHbIE NOTOMKM TPpebylT 3anaca BbICOTLI MNo-
MeLLleHnsa. Ecnu 310 HeBO3MOXHO, MOXET YXYALIUTLCA BOCApUATHE NoMelleHnsa. Kpome Toro, u3-3a Hanu4us
neperopofoK, 3KPaHOB U peLleToK MOXET YXYAWUTBCA UUMpKynauus Bosayxa B nomelweHun. Mornowarowme
CcTeHbl 1 hacagbl WKadoB orpaHU4MBaoT BLIGOP LIBETOB A5s 3TUX NOBEPXHOCTeN. [locne ux yCcTaHOBKM LBeTa
HeNb3A U3MEHWTb, He YAanuB 4YacTb MOBEPXHOCTeN. OKpaHbl MPenaTCTBYIOT BU3YanbHOMY KOHTAKTY Mexnay
paboTtHukamu. OHK TaKkkKe co3naKT NpensaTcTBusA Ana aHeBHoro ceeTta. ObbivHble (hopMbl 06LLEero ocBeLleHns
pacnonoXeHHbIX psgamMmu paboymx MecT U MPOXOAOB MOTYT NMPUBECTU K YXYOLIEHWH OCBELLEHHOCTU NpWU UC-
Nofib30BaHUN 3KPaHOB.

[na BonblWKMHCTBA BapMaHTOBR KOMpOpTHasa aKkycTUYeckas cpefa C MOMOLLbIO TEXHUYECKUX Mep He [0-
cTuraetca. Ytobbl OLEHUTE BO3MOXHYH aKyCTUYECKY cpefly B odMce, MOXHO BOCMONb30BATLCHA NMPUMEPOM,
nokasaHHbIM Ha pucyHke 5. OUeHOYHbIA ypoBeHb Ans 06bIYMHOTO OUCHOIO MCNONb30BaHWUA NpeBbicMT Baso-
Bbli ypoBeHb 37 ob npubnuantensHo Tonkko Ha 4—5 ab. Ecnu paboTa cBa3aHa ¢ YyacTeiMy TenedoHHEIMU
neperoBopamMu, ypoBeHb LLymMa yBenudneaetcsa npumepHo o 55 gb. Vicnonb3oBaHue TOro e npocTpaHcTea
(cm. Tabnuuy 3) gna 3agad, B KOTOpbiX npeobnagalT TenedoHHbIe NeperoBopkl, NPUBELET K YPOBHIO LUyMa
65 ob (6e3 cneunanbHbIX Mep), KOTOPbIA MOXeT BbiTb cHkeH Ha 10 4B Npy NpUMeHeHUU paznuYHbIX aKycTu-
YECKUX peLleHni.

3BYKOU30MNAUNA KOHCTPYKTUBHbLIX 3MEMEHTOB 03HA4YaeT, YTO KOHCTPYKTMBHbLIE 3M1EMEHTbI (CTEeHbI, NOTO-
MOK, OKHa) AomxHbl ObITh Hagnexawym obpasomM M3oNMpoBaHbl OT LUyMa, PacrnpoCcTpaHsALWeroca no KoH-
CTpyKUuMK 1 BO3ayxy. M3-3a paanun4yuin B pasmepax nomeleHui, Buaax AeATensHOCTM U YPOBHE LWyMa B nomMe-
LeHun (ypoBHe dhoHOBOrO LWyMa) akycTudeckue TpeboBaHus, npeabaBnsgemMble K KOMMOHEHTaM, MOryT BbITb
afjanTupoBaHbl K COOTBETCTBYHOLWMM ycrioBuam (cMm. Tabnuuy 4). TpeGoBaHus, npegbaBnsdemMble K cucTemMe
3BYKOW30MNALMK, BbIDMPAOT B 3@aBMCMMOCTU OT POHOBOTO LUyMa.

Tabnuya 4 — PekomeHOaUnW B OTHOLIEHWM 3BYKOU3OMALMK KOHCTPYKTMBHBIX 3NeMEHTOB ANs pasnuyHblX 0hMCHBIX
3apadv 1M ypoBHen dhoHoBoro WwyMa (bes yyeta aeAaTensHOCTU M 00opyaoBaHUA), KOTOPble He OOMKHbI ObiTh NPEBLILLEHbI

AkycTudeckue pekoMeHaaumu, YpoBeHb (hOHOBOMO

Bua pestensHocTn

n3onaumMa U orpaHu4YeHns

Tun nomeLleHus

wyma Lagq AB

neHn mexaHn3npoBaHHbIe

cocegHux paboyMx 30H M HW3KKIA
YPOBEHb 3KpaHWpOBaHWa cocen-
HUX pabo4KX MecCT; orpaHU4eHHas
KOHVAEHUMAaNbLHOCTL, XOpoLuas
YCTHasA KOMMYHUKaLUWs

KUMKW TpeboBaHUAMK MonNb-
3oBarenen

3apgaum c BpeMeHHOW KoH- | Xopowasa wymoudonsauus oT co- | EauHelid odurce ¢ 0BblvHBIMK 35—40
LeHTpaunein BHUMaHWS, cegHVXx 0dMCOB; OYeHb Xopowas | TpeboBaHMAMU NoNb3oBaTe-
3agayu, vHorga noBTOPSALO- | YCTHaA KOMMYHUKaLMs new
wuecs
3agaum c BpeMeHHOW KoH- | Xopolwas LyMou3onsumMs oT co- | Heckonsko oucos ¢ 00bI4- 35—45
LUeHTpaunein BHUMaHWs, cegHux paboumx 30H W agekeaTt- | HeiMWM TpeBOBaHMAMKM NOMb-
3adayun, MHOrga MexaHusu- | Hoe 3KpaHWpOoBaHWE COocedHWX | 3oBaTenew
pPOBaHHLIE pabouuMx MecT; xopolwas ycTHas
KOMMYHMKaLmMs
3apaum B 3Ha4MTENBHON cTe- | JocTatouHaa wymMmousonaumsa oT | Heckonbko ogMcOB C HK3- 40—45

McTounuk: MCO 9241-6:1999,

Tabnuua B.1.

5.2.3 Bpemsa peBepbepaunn

Bpemsi peepbepauun ABMSETCA Ba)XHOW XapakTepUCTUKOM Ans Moboro 3amMKHYTOro npocTpaHCTBa.
Kak BungHo u3 tabnuy 2 n 3, nioboe BMeLWATENbLCTRO MOXET Ha Hero noenuaTs. [ns obecneyeHns XopoLuei
BepDanbHOM KOMMYHMKaLMWU M 4OCTaTOMHOMO «akKycTu4eckoro komdopTta» pesepbepauunsa AomkHa ObiTb Kak
MOKHO Dbonee HU3kol. CnenyeT cTpeMUTLCSA K TOMY, YToBLI Bpemsa peepbepavum coctaenano ot 0,500 1¢cB
awnana3soHe 4YactoTt oT 250 "y go 4 klu.

MakcumMmansHOe pekoMeHnayeMoe Bpems peeepbepauum paboyen cpeabl 3aBUCUT OT ee obbema. B T1a-
onuue 5 NprBegeHbl MakcuMarbHbIe peKkoMeHayeMble 3Ha4YeHuss BpemeHn pesepbepaymmn B 3aBUCUMOCTH OT
obbema nomelleHus, cm. MCO 9241-6.
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Tatnuua 5— MakcumansHoe Bpems peeepbepauunmn B 3aBUCUMOCTI OT 06bemMa NoMeLeHns

MaxkcumansHoe pekomeHgyemoe Bpems pesepbepauuu,
OBbem nomeLeHus, &
3
PasrosopHas pevb Obuwee HazHa4eHne

50 Hly H/y
100 0,45 0,8
200 0,6 0,9
500 0,7 11
1000 0,8 1,2
2000 0,9 1.3

H/y — He yCTaHOBMEHO.

5.3 ONTMMM3aLNA OTHOLIEHUA CUTHAN/WYM

5.3.1 OGwWmMe nonoxeHun

TepMUH «OTHOLUEHWE CUrHaN/WyM» ABMAAETCH NOHATUEM M3 0BNacTy TEXHUYECKMX KOMMYHMKauuin. Cno-
BO «LYM» B JAaHHOM Cry4ae OTHOCWUTCS HE TOMbKO K akycTuke. OTHOLEHWE curHan/lWym — 370 nokasaTtens,
NCNOMb3YEMbIA B HAYKE U TEXHMKE, KOTOPLI CPAaBHUBAET YPOBEHb MOMNE3HOM0 CUrHana ¢ ypoBHEM (hOHOBOMO
wyma. OTHOWEHWE cUrHan/WyMm onpefensitoT B BUAE OTHOLIEHUSA MOLLHOCTM CUrHana K MOLLHOCTU LWyMa M
yacTo BelpaxatoT B geunbenax (gb). OTHoweHwe, npesbiwatollee 1:1 (bonee 0 ab), ykaswiBaeT Ha TO, 4YTO
CUrHan cunbHee Wwyma.

WnniocTpaumen K aToMy TEPMUHY ABMAsieTcss pucyHok 9. C ero nomoLLbio onpegenstoT oTHOWeHWe pene-
BaHTHOW 1 HEperneBaHTHOW MHdOopMaL UK B kaHane Ces3u (MNu uHTepdence).

Yi

3

el

X — Bpemsl; Y — MOLHOCTL; T — LWyM; 2 — OTHOLWEHWe curHan/wym; 3 — curHan

PucyHok 9 — lMpuHUMN onpeaeneHmns OTHOLIEHWA CUrHan/wym

OCHOBHOW Uenbl onpedeneHns OTHOLWEHWSA CUrHan/liyM SIBNSeTca oueHKa Unu ynydleHwe pasbop-
4YMBOCTK peyn. Bo MHOMMX criydasx Ba)KHa MpPOTMBOMNONOXKHASA LeMNb — CHUXKeHue pasbopuuBOCTY peuyu, Ha-
nprvMep, Ha OTKPLITOM MpocTpaHcTBe. dakTopbl, BNUAKLIME HA pa3BopYnMBOCTbL pedn B NBOM KOHKPETHOM
noMeLleHnn, NokasaHbl Ha pucyHke 10.
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YpoeeHb
thoHOBOMO WyMa

Bpems OTHoWweHWe
pesepbepaunn curHan/iym

PasbopumBocTb
pe4u

FeoMmetpus
NoMeLLIeHUA

PucyHok 10 — ®akTopbl, BNuAWLMe Ha pa3bopynBoCTb peydn

B cpege c ypoeHeM wyma 45 b npu ypoBHe 3ByKa Yenoseveckoro ronoca 65 gb Ha pacctosgHumn 1 M oT
roBopsLero (oTHoweHne curHan/wym +20 ob) oTHoWweHWe curHan/wym ctaHeT paeHbiM 0 4B Ha paccTosiHUK
npubnuantensHo 11 m (cM. pucyHok 11).

Y &
|
90 N
e

w0 N

70

60

50 f Ll ____________i ________________________ | Y ————————
40 +2ab 2

30

20 /1 10 M

'y

Xy

X — paccTtosHue; Y — ypoBeHb 38yka, Ab; 1 — paccTosHue OT roBopsLllero; 2 — ypoBeHb (DOHOBOrO LWyMa

PucyHok 11 — OTHoLeHWe curHan/Wwym Ona YenoBevyeckoro ronoca B NoMeLeHnsax

5.3.2 Nyt nepena4yu ronoca B NPOM3BOACTBEHHbLIX YCNOBUAX

lonoc roeopsLlero B kKa4eCcTBe XenaeMoro curHana MoXeT JOCTUraTh LIenu, yxa npennonaraemMoro crny-
WwaTens, pa3nuYHbiMKU NyTAMK. [py obLieHnn NuLoM K Ny Hanbonee BepoATHBIM MYTEM ABMNSETCA Nepegada
3BYyKa no Bo3ayxy. Ho obuweHne BHYTpUW konnekTvea B 6onblUMX NOMELLEHUSX (HanpyuMep, B AWCMETYEPCKNX)
MoXeT noTpefoBaTk MCNOMNbL30BaHUA TEXHWYECKUX CPeAcTB, AaXe ecnv oba mapTHepa MOryT BUAETb OpPYr
apyra.

Bo MHOTMX npodheccnoHanbHbiX cpedax napTHep No OOLLEHWI0 HAXOAUTCS B ApYroM mecTe. Takum obpa-
30M, HEODXOAMMO MCMNONb30BaThk TEXHWYECKME CPeacTBa, TakMe Kak cTauuoHapHble TenedoHbl, MOBunbHbIE
TenedoHbl NN KoMMbOTepHoe obopygoBaHKe. [na NnpoBegeHUss COBELLaHNA UM KOHGbepeHLMIA UCNOMb3YIT
apyroe obopynoBaHue, YCTPONCTBA BBOAA U BLIBOAA KOTOPOro pacrnonoXeHbl HE HEMOCPEACTBEHHO Y rOBO-
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pAwero unu cnywartend. MobunbHble TenedoHbl, UCNOMb3yeMble B aBTOMOBWMSAX, TakKe pacnonoXeHbl Ha
HEKOTOPOM pacCTOSHUK OT Nonb3oBaTens.

370 03HavaeT, YTo Ha YeNOoBEeYeCKyH pedb, Npexae YeM OHa AOCTUIHET crywartens, MoXeT ObiTb okaza-
HO BO3AENCTBUE pasnuyHbiMKM cnocobamu. Takum obpasom, 3agava nepedaqu uHdopmauum oT roBOPSLLETO K
crywaTtento umeeT ropasao bonblue acneKkToB (CM. pUCYHOK 12).

[Ons 3apgaHHOR reoMeTpuu nomelleHnss Havbonee BaHbIMKW (QaKTOpamMu SABMSKTCH OTHOLEHWE
curHan/Wwym, ypoBeHb (hOHOBOrO Wyma W Bpems pesepbepauuu.

KoHuenumsa oTHOLIEHWs CUrHan/lWymM cnpaBeinvea, ecrnv KaHanom nepefadv ABnAeTcs TONbKO BO3AyX.
Bonee obwwin BMA Nepefayn 3ByKa NpyvBeAeH Ha pucyHke 12. MNpu nepegadqe 3ByKa C MOMOLLBH TEXHUYECKUX
cpencTB (CM. PUCYHOK 12, cpefHsas 4acTb) BHELIHWIA 3BYK MOXeT MpUCYTCTBOBaTk Ha oboux KoHuax, gaxe
ecrnv MuKpodhoH pacnonoxeH BNM3Ko K UCTOMHKKY 3ByKa (0Obl4Has TenedoHHas Tpybka, MoOuneHeIN Tene-
choH, MUKPOMOH rapHUTYpPbI), @ AMHaMUK Takke Onu3ko pacnonoxeH K yxy (obbivHas TenedoHHas Tpybka,
MOBWNbHBIA TenedoH, AMHAMUK rapHUTYPbI). Bo MHOrMX cnyvasx TexHWYeckue cpeacTsa ANns 3axsata W BOC-
NPOV3BEAEHUSI PEYU HE PACMONOXKEHbI UMK HE MOryT BbiTh pacnonoXKeHbl 6M3K0 K MCTOYHWUKY UMW NPUHUMa-
OLLER CTOPOHE KaHana nepefadn (CM. pUCYHOK 12, HWKHAS 4acTb). Takum obpa3om, BHELLIHWIA 3BYK MOXET
BO34elCTBOBAThL Ha 0be CTOPOHLI. 3TO OTHOCUTCH, Hanpumep, K KoHdepeHL-cucTemam UM MoBUNEBHBIM Tene-
doHaMm, ucnonb3yemMsiM B aBTOMOBOUSAX.

)] >

©
() = 7 eQ

= —_\
o 27Q

PucyHok 12 — NyTu nepegaym 4enoBe4veckon pedu

Camblil NIPOCTON NyTb — 3TO Nepenadqa 3Byka Nno Bo3OyXy MexAy roBOPSLLMM U CMylUaTeneM (CM. Bepx-
HIOK YacTb pucyHka 12). Mpwu obLleHun YenoBeKa ¢ YenoBEeKOM MpW MOMOLLU TEXHWYECKUX CPELCTB OKpY-
»aloLWMA 3BYK MOXET BMUSATL HA CBA3b Ha 060MX KOHLUAax (CM. CPDELHIO YacTk pucyHka 12), B TakoM cnyyae
TEXHUYECKME XapaKTepUCTMKMA YCTPOCTBA UrpaloT BaKHYO ponb. Ha CBsisb «MHOMMX CO MHOTMMW» MpW MO-
MOLLM MUKPOMPOHOB M FPOMKOrOBOPUTENEN, PacroNoKeHHbIX Ha HEKOTOPOM PAacCTOSHUM, MOXHO MOBIWATb
pasnuuYHEIMU cnocoBamMu (CM. HUKHIOK 4acTb pUCYHKa 12).

M punMmevyaHne — nplf'IBe,D,E.‘HHbIE 3deCb OJaHHble O NyTAX nNepedadl 3ByKa ABNAKTCA OPUEHTUPOBOYHbLIMU K
HE OTHOCATCA K KOHI{peTHOI:"I TexHonornu. MIx ocHoBHas Uenb — NpounnucTprupoBaTe AMana3oH chyauMﬁ, C KOTOpPbIMW
MOXXHO CTONKHYTbCA B PA3NMYHbIX MHTEPAKTUBHbLIX CUCTEMAXx, M TeEM CaMblM NMOMOYbL ONpenennTe Hanbonee nogoxogAawyro
CUTYyauuo u BblﬁpaTh COOTBETCTBYIOLLEE PEKOMEHOYEMOE pELUEHWE.

5.3.3 BninsiHue HexenaTtenbHbIX 3BYKOB Ha KOMMYHWKaLWo
Mpw nepefaye 3ByKa Mo BO3OYXy (DAKTOPbI, YKasaHHble Ha pUcyHKe 13, MOryT NpMBeCTU K NoTepe pas-
BOPUYMBOCTH YEMOBEYECKON PEYM.
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1 2 3 4 5

=7

)

1 — adbpekr Jlombapaa, M3MeHeHe YPOBHA WM BbICOTEI 3BYKA, OCHOBHOMO TOHA, TWNa ronoca; 2 — XapakTepuCTUKLA NOMELLEHKs,
pesepbepaumns, oTpaXeHns U T. A.; 3 — HexenaTenbHbIi 3BYK, OKpYXXaloWwuii Wym U T. A4.; 4 — paccToaHue; 5 — ocobeHHoCTM opraHa
cnyxa

PucyHok 13 — lMyTu nepegayn 3BykKa no Bo3ayxy

B kaxOoM KOHKPETHOM crny4ae BO3MOXHbI PeLleHusl, HampaBleHHbIe Ha ynydlleHWe pa3bopumBocTu
peyu, C pasnuYHbIM YCNEXoM U C UCTIONb30BaHWeM pasnvyHbIX CPeacTB.

KoMMyHMKaumsa ¢ MCnonb3oBaHUeM TEXHUHECKUX CPEACTB MOXEeT ObiTh HapylleHa B pa3HbixX TOYKax oT
roBOpsILLEro A0 chnyliawlero (cM. pucyHok 14). BmellaTtenbcTBa, HanpaeneHHble Ha ynyylleHue pasbopuu-
BOCTM peyu, BO3MOXHBI Ha Ka)aoM aTane.

3 4 5 6
N\ =
) i

1 2

v

&

1 — achpekT Ilombapaa; 2 — xapakTepucTUKK MUKpodhoHa, KOHTYp oBpaTHOW CBA3W ANA nepefaqy peun; 3 — HexenaTenbHbIA 3BYK,

OKPYKaIOLWWIA WYM U T. . B UCTOYHMKE; 4 — XapakTepucTUKW KaHana nepefadn (Hanpumep, nonoca npornyckaHus, OTHOLEeHne

cuUrHan/Lwym, UCKaxeHus); 5 — HexenaTenbHbIA 3BYK, OKPYKAOLLMIA WYM U T. . Ha KOHLE Npuema 3ByKa; 6 — XapakTepucTUKL HayLLHWNKOB,
3BYKOM3ONALUMA U T. 4.

MpuMmedyaHue — YCTPOWCTBAMW CBSA3M, PACMONOXKEHHLIMW PAOOM C NMonb3oBaTenem, MoryT BbiTb CTalMoHap-
Hble TenedoHbl, FAPHUTYPLI U MOBUIbHBIE TENEOHbI.

PVIC.yHOK 14 — Kanan nepenayu ¢ MCnonb30BaHUEM yCTpOﬁCTB CBA3KN, pacnonoXeHHbIX pAgoOM C nonb3oBaTenem

B npoun3BoACTBEHHbIX YCIOBUAX CYLLECTBYHT pasfMyHble YCTPOWUCTBA C COBEPLUEHHO pasHbIMU (PYHK-
LUAMUW: OT cTalMoHapHoro TenedoHa (komMmepyeckasa nonoca nponyckanusa ot 300 My go 3400 y) ¢ HU3KUM
KauecTBOM 3BYYaHUA MUKpPOMOHa U OUHAMUWKOB, 4O rapHUTYpbl, CNOCOBHOW NepegaBaTh BECh OMANa30H pe-
YEBbLIX YACTOT, MOAKITHYEHHOW K KOMMNBIOTEPHOW CETU, ANSA KOTOPOW Takas nonoca nponyckaHus He ABMNSAETCS
npobnemoi. B To e Bpems Ka4eCTBO akyCTUYeCKOWM CBA3N MOXKET 3Ha4YNTENbHO CHU3UTLCH MO CPaBHEHWIO CO
cTauuoHapHbIMK TenedoHaMu NPeXHUX BpeMeH, Mo KpanHein Mepe BpeMeHHO, Npu UCNoNb30BaHUM MOBUNMb-
Horo obopyaoBaHus. B MoBUMbHbBIX CeTsX Nonb3oBaTenb MOXET NOTepsTb KOHTPOSb HaZ CBA3bIO B pesynkraTte
BO3AENCTBUS PA3MNUYHbLIX MPUHMH.

Eule bonee cnoxHas KapTMHa CKNagbIBAeTCA, eCNU YCTPOMCTBA CBA3U PACMONIOXEHLI HE Y pTa UMK yxa
Nnonb30BaTens, HaNnpMMep, NPW UCNonbL30BaHUM MOBUNBHLIX TENedOHOR B TPAHCMNOPTHLIX CPeACTBax UMW KOH-
chepeHL-000pyaoBaHMs, UHTepdEeNC KOTOPbIX 0OCNYKMBaeT MHOXECTBO Nogein (CM. pUcyHokK 15).
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1 2

oy N
.

1 — adodpekT NlomBapaa; 2 — xapakTepucTuky NoMeLLeHus (HanpyuMep, pesepbepauusn), paccToaHe A0 KONOHOK; 3 — HexenaTenbHbln
3BYK, OKPY>KaIOLLMI LUYM W T. . ICTOMHUK 3ByKa, XapaKkTepucTMK1 MUKpodoHa; 4 — XxapakTepWUCTUKKM KaHana nepefdaydv (Hanpuvep, nonoca
NPOMycKkaHus, OTHOLIEHWE CUTHAnN/WyM, UCKaXeHWUs); 5 — XapakTepUCTMKW FPOMKOTOBOPUTENS, KOHTYP NapasuTHoW obpaTHol cBA3W,
XapakTepuCTUKM NOMeLLEHNS; 6 — HeXenaTenbHbIi 3BYK, OKPYXKatoLLMIA LYM W T. [. Ha NPMEMHOM KOHLE; 7 — paccTosHWe A0 YCTPOoWCTBa

PucyHok 15 — KaHan nepegayv ¢ UCMONb3oBaHUEM yaaneHHbIX YCTPONCTE CBA3M Ha 060MX KoHLax

5.3.4 Kak yny4ywuTtb pa3bop4nBOCTbL peyu
PasbopunBocTb peyn, nepefaBaemMon Mo BO34yXy OT TPOMKOrOBOpPUTENA K yxy chnywartens (CM. pucy-
HOK 13), MOXeT BbITb yny4ylleHa npy NPUMEHEHUN BO3MOXHbIX pPeLLIeHWI, yKa3daHHbIX B Tabnuue 6.

Tabnuua 6— PekomeHOoyeMble pelleHns Ans yrnydweHns pa3bopyanBocTi peyun Npu NpsMomM obLLeHU:

MNpobnema BoamoxHble peleHns

TexHn4yeckue

ObdbexT Nlombapoa CHWKeHWe ypoBHA OKpyxatowero wyma (cMm. Tabnuubl 2 n 3).
OnTummnsauma spemeHn pesepbepaunm

XapakTepucTUKK NoMeLLeHNs KoppeKTUpoBKa NNaHWPOBKK BrvKailero OKpy»KeHus

HexxenaTenbHbIN 3BYK AHarnorvyHo pelleHnam kak ans acpcexra Nombapaa.
BeibopoyHoe yMeHbLUEHWE YPOBHSA OKPYyKaloLero wyma c y4e-
TOM pa3bopyMBOCTM peyn (4acToThl)

PacctosHue COKpaLLleHME PacCCTOAHMA MeXOY roBopAlMM KU cnyllaTtenem.
Ecnun aTo HEBO3MOXKHO, paccMoTpeHMne BO3MOXXHOCTHM UCNONb30-
BaHWA OPYyroro KaHana nepega4vu

OpraHMSaLLI/IOHH ble

OpraHusauua npocTpaHcTea BblgeneHue oTOEMNbHLIX TPYnn ¢ pasnuyHbiMU TpeboBaHUAMM
K aKycTU4eckoW cpefe (pazHoe NpoCTPaHCTBO, OpraHu3auus npo-
CTPaHCTBa Mo BUAAM OEATENBHOCTM)

PacnpeneneHue BpeMeHU Pa3zgeneHve neprvofoB paboTbl C pasnuyHbiMU TpeBoBaHUAMM K
aKycTM4Yeckol cpefe (pasHoe Bpemsi, pacrnpegerneHne BpeMeHHbIX
MHTEPBAaroB Ha OCHOBE aKTUBHOCTM)

lMepcoHanbHble
ObyueHwne lMpoBegeHWe TPEHWHIOB NO NOCTaHOBKE rofnoca 1 peyn
MoseneHwe MoowpeHre B3aUMHOTO yBaXKEHWUS Y MOHUMaHWA

Onsi KOMNbTEPHO-0NOCPEAOBAHHOR KOMMYHUKaUUKM (HanpumMep, ¢ UCMOMb3oBaHWEM TenedoHa Wnu
aHanorMyHblX YCTPOWCTB C SNeMeHTamMmu MHTepdeica, pacnonoeHHbIMW BrM3K0 KO PTY WM YXy Nonb3oBaTens,
KaHan nepegadu cM. Ha pucyHke 14) cyllectByeT bonbluee pasHoobpasme TEXHUHECKUX PeLleHnid (cM. Tab-
gy 7).
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TaGnuua 7 — PekoMeHOyeMble pelleHrs Mo ynyYlleHno pasbopymBOCTY PeYUn NPU KOMMBHTEPHO-0NoCpe0BaHHON
KOMMYHUKALMN

Mpobnema BoamoxHble pelleHus

TexHu4eckne

AdpcpekT Nlombapaa CHwmxXeHWe ypoBHS OKpyXatoLlero wymMa (cMm. Tabnuubl 2 1 3).
OnTummnsaumsa BpemeHun pesepbepaumm

XapakTepucTUKK MUKpodhoHa Bribop MukpodoHa ¢ pyHKUWER LyMonogaBneHus.
[NopaBneHne akycTuydeckon obpaTHOM CBA3N

HexxenatenbHbIi 3BYK AHanorvyHo pelweHuaM Kak ana addekta Jlombapaa.
BbiGopoyHoe yMmeHbLUeHWE YPOBHA OKPY»Kalollero wymMa ¢ y4ye-
ToM pa3bopunBOCTY pedn (HacToTbl)

XapakTepuCTUKW KaHana nepegayu Bribop 6onee wnpokon nonockl nponyckaHus («HD audio»).
Bribop gpyroro kogeka

HexenaTenbHblid 3BYK HA NPUEMHOM KOHLE CHWKEHWE YPOBHS OKPYXarLLero wyma.
BbIBOpPOYHOE CHUKEHWE YPOBHS OKPYKAMOLLEro 3ByKa C YY4ETOM
pa3bop4nMBOCTU peydn (4acToThbl)

XapakTepuUCTMKN HaYyLLIHWKOB, 3BYKOW30MNsLMA Bribop Bonee wnpokoi nonockl nponyckanua (7 ky nnu bonee).
Bribop wymonoaaenswoLlero obopyaosaHus.
Bribop 6onee coBeplUeHHOro LWymMonoaaenaoLwero obopynosa-

HMS
OpraHu3aunoHHbie

PacnpegeneHve BpeMeHu BseneHwe nepuodoB «Mon4aHusa»

Opranusauuns NpocTpaHcTea B0O3MOXKHOCTE NCMOMNL30BaHMA TenedoHa B OTAENbHOM NoMeLLe-
HIK

[NepcoHankbHble

06yqume I'IpoaeﬂeHMe TPEHWUHIOB NO NOCTaHOBKE rornoca 1 pe4yun

nOBe,ELEHVIE ﬂoompeHme B3aMMHOI0 yBaXeHWA 1 NOHUMMaHWA

[na KoMNblTepHO-0NOCPefOoBaHHON KOMMYHUKaLMK C UCMOMb30BaHWEM YAaneHHbIX YCTPOWCTB CBA3M
Ha obowmx KoHuax (MUKPOCOH, FPOMKOrOBOPWUTENbL, CM. PUCYHOK 15) B COOTBETCTBMM C LEMAMU U PELLEHWS-
MK MOryT 6bITb MCNOMNbL30BaHbI Pa3fMYHbIE CPEACTBA YNy4ylleHus KaHana nepegayn uHdopmaumm (cMm. Tab-
nuuy 8).

Tabnuya 8 — PekoMeHOyeMmble peLleHus No YNy4LeHUn pa3bopinBoCcTM PeYn Npy KOMMNbTEPHO-0NOCPEnoBaHHON
KOMMYHUKALUUW C YOANeHHbIMI YyCTPOMCTBAMM CBA3N

Mpobnema BoamoxHble pelleHus

TexHuyeckne

OdbpekT Nlombapaa CHwKeHMe YpoBHS oKpyxatowero wyma (cMm. Tabnvuysl 2 1 3).
OnTumuzauma BpeMmeHn peeepbepauum

XapakTepuCTUKK NoMeLLeHnsa (HanpuMep, peeep- AHanornyHo pelleHnam kak ans acbdpekta Jlombapga.
Gepauus), pacctoaHve 0 OMHAMUKOB MameHeHWe paccTosHUs 40 OUHAMUKOB
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OkoHYaHue mabnuupbi 8

Mpobnema Bo3mOXHbIe pelleHns
HexxenaTensHbl 3BYK MW BHELLHWA LWYM Y UCTOY- Beibop nogxoaswero pacnonoxeHus.
HWKa 3ByKa, XapakTepUCTUKA MUKPOGhoHa Bbibop HeobxoaMMOro KonuyecTea BCNOMOraTenbHbLIX MUKPO-

hOHOB Ans KOHKPETHOTO NOMELLEHUS.

BbinonHeHue kanwbpoBkn MUKPOdIOHa B COOTBETCTBMN C aKy-
CTUHECKUMMW XapaKTEPUCTMKaMMWN NOMELLEHNS.

Bbibop nogxogsawmx no3nuUMin ANs BCnomoraTenbHbIX MUKPO-
doHOB.

MNpoBepka nogaBneHns 1 KOMMNEHcaUun axa

XapakTepucTUKKN KaHana nepegaqu Bbibop nogxogsiero NogkmnyeHws (HanpuMep, cTauuoHap-
HblA, MOBUMNEHBIA TeENedOoH, KOMMNbIOTEPHAA CETh).
Buibop Bonee wupokor nonockl npornyckaHusa («HD audio»).
Beibop opyroro kogeka

XapakTepucThKM  rPOMKOTOBOPUTENS),  KOHTYp Bbibop NogxoasLLero pacrnonoxeHus.
HexXenarensHoi oBpaTHOW CBA3MW, XapakTepUCTUKM BoinonHeHue kanuBpoBKM rPOMKOrOBOPUTENS B COOTBETCTBUM
noMeLLeHus! C aKyCTMHECKUMMW XapaKTEPUCTMKaMU NOMELLEHNS.

MpoBepka yHKUUM NOAaBNeHNs axa

HexenaTenbHbli 3BYK HA NPUEMHOM KOHLE CHW¥eHWe YPOBHS OKpYKakLLero Wwyma.
BbiBopoYHOE CHMMXEHWE YPOBHHA OKPYKalOLWEro 3ByKa C yde-
TOM pa3bopynBOCTU peyn (4acToThl)

OpraHnzaunoHHble

OTgenbHoe NPOCTPaHCTBO ANA MacCOBbLIX MeEpO- OpraHuzaumnsa KoHgepeHL-3anoB B HENOCPEACTBEHHON Bnn-
nNpUATUIA 30cTu oT paboyero mecTa

OTpensHoe NpOCTPaHCTBO ANS MHAMBUAYANBHOW OpraHuaauusa « TMXUX» KOMHaT pagom ¢ paboynm MecTom
paboTbl None3oBaTenen

MNepcoHaneHble
Ob6yyeHne MpaBuneHoe ncnone3oBaHue obopynoBaHuA
MoseneHne MoolpeHne B3aMMHOMO YBaXKEHUS W MOHUMaHUS

5.4 CHWXeHWe YPOBHSA WyMa B pabo4en cpege WU B HEMNOCPeACTBEHHOW BNM30CTH oT pabounx
MecT

Mpy HeobxoOMMOCTWM B HENMOCPeACTBEHHON Brnn3ocTtn oT pabodnx mMecT MOryT BbiTh NMPUMEHEeHbl Bce
Mepbl, ONMcaHHbie B 5.2.

OpHako crnegyeT OTMETUTh, YTO paccToAHWE OT FOBOPSILLEro OO crywarens 4Yacto Hebonbloe 1 ycTa-
HOBKa aKyCTU4YeCKUX 3KPaHOB MOXET CYLLECTBEHHO 3aTPyaOHUTE B3anMOOeNCcTBME yYacTHUKOB npoLecca. Mpu
OpraHu3auuny NpocTpaHCTBa U NNaHWpoBKe pabodero MecTa (CM. pUCyHoK 6) cnefyeT y4uTbiBaTb, YTO NOAU,
Haxogslinecs B HenocpeacTBeHHOW GnmM3ocTy oT pabodero mecTta, OO0MKHbI ObiTe 4acTb) KOMaHObl UMK
MMETb NPUYMHBLI ANA B3aumogencteus. Takum obpasom, n3gaBaembie UMK 3BYKM MOXHO paccMaTpuBaTh Kak
WHopmauu. Pa3bopymBocTb peyn 1 obliee KOMMYHUKaTMBHOE NMOBeOeHWe 3aBUCAT OT 3PMUTENbHOMO KOH-
TakTa. [oaToMy MCNonb30BaHWe aKyCcTUYECKUX CPeAcTB, TAKMX Kak 3KpaHbl, TpebyeT TWaTensHOro n3y4yeHus
B3aMMOLEeNCTBUS Y4aCTHUKOB.

Kpome Toro, Heo®xoauMmo yunThiBaTh Npeocbrnagatllyio no3y (B NONOXeHUU cuas, cTos UMM MHOM), Mo-
TOMY YTO CIMLLUKOM HWM3KWE 3KpaHbl He obecnedynBalT HEODXOQUMY LLIYMOW3OMNAUNMIO, @ CIULLUKOM BbICOKME
MOryT MPEBPAaTUTh OTKPLITOE NPOCTPAHCTBO B ManeHbKNe Kamepbl C He4OCTaTOYHON LMPKYNsLUMEn BO3ayxa v
NIOXMM OCBELLEHMNEM.

PasbopumnBocTs peun TpebyeTcs He Bcerga. Ecnu ato npeactaenseT npobrnemy, cnefyeT NPUHATL Mepbl
OIS CHWKeHus pasbopunBocTy peun. OQHUM U3 pacnpoCcTpaHeHHbIX aKyCTUYECKUX peLleHnid ABNSeTCA co3a-
HWe MacKMpytoLLlero 3Byka (benoro unv po3oBoro WymMa) Tam, rae 3To Heobxoanmo.
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[MpuHATME TakMX Mep 3aBUCUT OT MHOTMX DAKTOPOB, X PEe3yNbLTaTMBHOCTL CYLLECTBEHHO NOBbLILWAETCH,
ecrnv UX YYMThbIBAKT NpWM NepBOHaYanbHOM NMaHUMpoBaHUK nomMmelleHus. LLymounzonsaunio Mcnonb3yT B oc-
HOBHOM B OTKPLITLIX MNPOCTPaHCTBAaX, TakKMX Kak odUCbl OTKPBLITOW NMaHUPOBKKU. [epcneKkTuBbl OOCTUKEHUS
YOOBMNETBOPUTENbBHLIX YCNOBUA PAacCMOTPEHbIl, Hanpumep, B [25].

[na oToenbHbix paboynx MecT, NOABEPXKEHHbLIX BO3AENCTBUKD HEXEeNaTenbHOro 3Byka, peLleHnemM Mo-
KET OblTb MCNONb30BAHWE FaPHUTYP C PYHKUMEN LYMOMNOLABNEeHNUS .

5.5 BoBneuyeHue nonb3oBaTeneu

3HaUMMOCTbL HETEXHMYECKUX Mep ONs OOCTUXKEHUSI aKyCTUYecKoro kKoMmdopTa 1 BOCMIPUATUS LWyMa Kak
HeXenaTenbHoro 3Byka o60CHOBLIBAET y4acTle NONb30OBATENEN U APYTUX NUL, B AaHHOM NMOMELLEHUU, Ha KO-
TOpbLIX MOXET ObITb OKazaHO KOCBEHHOE BO3OelCTBME, B MPOLIECCE OUEHKU UMW M3MEHEHUS aKyCTUYECKUX
YCIOBWA.

M3meHeHne akycTU4eCKOW cpeabl Takke BNUAET Ha Apyrve pakTopbl, TakKMe Kak UCKYCCTBEHHOE W ecTe-
CTBEHHOE OCBELLEeHMEe W KOHOMLMOHWPOBAHWE BO3A4yXa. AKYCTMYECKME PELUeHUs MOTyT MOBMUATbL LaXe Ha
pabouyto no3y (B NOMNOXeHUW cugs, CTOS UMM MHOM) UnK caenath ee He3heKTURHOM.

Bo mMHorux ctpaHax pabortogartents 0643aH NPOBOAUTL aHAMNU3 pUCKa ANA BbIABMEHUS COOTBETCTBYOLLINX
dakTopoB onpefeneHus pabo4yel Harpy3ku CBOMX COTPYAHWKOB Yepes onpeferneHHble NPOMeXyTKU BpeEMEH.
AHanua pucka MOXeT CIY>KUTb OAHUM M3 METOAO0B OnpeAeneHnsa COOTBETCTBYHOLLUX BUAOB PELUEHUIA MO KOH-
TpOMo wyma.

B kavyectBe nHcTpymeHTa aHanuaa B VDI 2569 pekomeHgoBaH onpoc coTpyaHMKoB. [Ans oueHkn ctene-
HW pazgpaxatollero Bo34encTBuA WymMa MoxeT BbiTh Mcnonb3oBaH ISO/TS 15666. B HacToswem cTaHgapTte
PEKOMEHOYETCA MCMONb30BaTh Kak NATMOANMbHY LUKAMNy OLEeHOK CO CIOBECHLIMU 0DO3HAYEeHUAMU (OT «Co-
BCEM He DecrnokouT» A0 «KpaWHe BecrnokouT»), Tak u 11-6anneHyo LMPOBYHO LKAy CO CNOBECHLIMW NpK-
BSA3KaMM ANS KpanHWUX 3HAYeHWIA LWKanbl.

HecmoTpa Ha To, 4TO BpemMsa peBepbepaun MOXHO U3MEPUTb C NMOMOLLbI TEXHWYECKUX CPEACTB, aKy-
CTMYECKMI KOMMOPT Takke MOXeT ObiTb OnpeaeneH nyTem onpoca nonb3oBaTenei.

Mpexge Yem NpUHUMATEL Mephbl, crnefyeT NPUBMeYb Nonb3oBaTenen U oUeHUTb 3PEKTUBHOCTL peanu-
30BaHHbIX Mep.

B npunoxeHnn A nokazaHo, KaKk MOXHO NPOBECTH onpoc. AHKETa OOMKHa cogepXaTh MHopMaLUMo Kak
06 obLen ynoBneTBOPEHHOCTN (OU3NYHECKUM OKPYKEHMEM, Tak 1 O BIIMSHWW aKyCTUHECKMX YCIOBWUA Ha paboTy.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep aHkeThI

Onpochbl nonb3oBaTteneil cnocobCTBYIOT BOBNEYEHUIO COTPYOHUKOB B MPOLECC NnaHvpoBaHusa 1 npeobpasoBaHuns
(BOCTIPUATUA KOHTPONS, Yy4acTus), a TaKKe NOBLILLIEHUIO 3PrOHOMUYHOCTH paboynx MecT.

Onpockl NonbL30BaTenen Takke NO3BONSKT PELUNTL aKyCTUYECKY0 NpobneMy NpocTpaHcTBa, KOTOpYH Heobxogumo
OLEHUTb C 3KOHOMWYECKON TOYKM 3peHus. Hanpumep, MOXHO NErko oUueHUTb CyOBEKTUBHOE BOCMPUATHE pasfpaKeHus,
rPOMKOCTH, peBepbepaumn 1 pa3bopymBocTi pedn. Onpockl Nonb3aoBaTeneil He 3aMeHsAT akyCTUYECKUEe U3MEpPEHUS.
Kpome Toro, COTPYAHWKM MOTYT OLEHWUTE PEe3ynsTaTMBHOCTL NPUMHATLIX aKyCTUYECKUX MEp, a pesynstatsl MoryT BbiTk UC-
NMonb30BaHbl B KA4YeCTBE PYKOBOACTBA ANA creaylowmnx meponpuati (cm. VDI 2569).

Tabnuubl A1 1 A.2 MOXHO MCNOMb30BaTh A5 oNpoca Nornb3cBaTenem.

Tabnuua A.1— YOoBNeTBOpPeHHOCTE (PU3NYECKMMI YCrNoBMAMK paboyero npocTpaHcTea

OueHb OueHb
HeOoBoONeH NOBONEH
Hackonbko Bel ynoBneTBopeHs! ypoBHeM LyMa B Ballem 1 3]
paboyem npocTpaHcTBe?
Hackonbko Bbl yaoBneTBOpeHbl YpOBHEM KOHMAEHUMU- 1 5
aneHocTu B Bawem paboyem npocTpaHCcTBE (BO3MOXHO-
CTbH BECTW pa3roBoOpbl Tak, YTobbl MX He crbiwany Baiun
Konnerun, n HaobopoT)?
Hackonbko Bel ynoBneTBOpeHsl ypoBHEM LyMa B Balem 1 5
oduce?
Hackonbko Bbl yOOBAETBOPEHbI KayecTBOM 3ByKa BO 1 5
BpeMs TenedoHHbIX NeperoBopos?
Tabnuua A.2 — BnusHue akyCTUYECKOW cpedbl Ha paboTy
Mewaer Ynydwaet
Ynyywaer nn KadecTBO 3Byka B Bawem pabouem 1 5
npocTpaHcTee Bawy cnocoGHocTe BbINOMHATE paboTy
W meLiaeT en?
Brnaer nu npucytctBue Bawwx konner Ha Bawy cno- 1 5
coBHOCTb BLINONHATE paboTy?
Brnset nu dumsmyeckas obctaHoBka B Bawwem odmce Ha 1 5
Bawy paboty?
Mewaet nu wym B Bawem okpyxeHun Bawemy ctunio 1 5
paboTbl?
BnmsaT nu pasroeopbl Konner Ha Bawy cnocoBHocTb 1 5
KOHUEHTPUPOBATLCA?
MelwaeT N1 ypoBeHb WyMa B Ballem okpykeHuM Bawwmm 1 5
TenedoHHbBIM NeperoBopam?
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