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MNpepgnucnoBne

1 NOATOTOBNEH 3akpbiTbiM akuMOHEpPHbIM 06LL,eCTBOM «Hay4yHO-uccnenoBaTenNbCKUin LEHTP KOHT-
pons M AMarHocTukn TexHmuyecknx cmcrem» (A0 «HUL, KO») Ha ocHOBe COHGCTBEHHOrO NepeBoja Ha PyCcCcKui
A3bIK aHI10A3bIYHOMW BEepCUN AOKYMEHTa, YKa3aHHOro B NyHkTe 4

2 BHECEH TexHunuyeckum komuteToM Mo ctaHpaptusauum TK 201 «3proHomuka, ncuxonorua tpyga u
NHXEHepHas Ncuxonorua»

3 YTBEPX/AEH W BBEJAEH B JEWCTBWE T[pukasom ®efepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio 1 metposiorum ot 28 mas 2025 . Ne 490-cT

4 HacToswuii cTaHgapT WAEHTUYEH MexAyHapogHoMy AOKyMeHTy ISO/TS 9241-620:2023 «3proHo-
MUKa B3auMOAEeNCcTBMA yYesoBek—cucTema. YacTb 620. BnvaHue 3Byka Ha nosb3oBaTefniel MHTePaKTUBHbIX
cuctem» (ISO/TS 9241-620:2023 «Ergonomics of human-system interaction — Part 620: The role of sound for
users of interactive systems», IDT).

MexayHapoaHblli fOKYMeHT pa3dpabotaH TexHnyeckum komutetom TK 159 «39proHomuka», nogkomuTte-
Tom MK 4 «DproHomMunka B3aMMOLENCTBUSA YesloBeKa U cucTemMbl» MexayHapogHO opraHmsaynmn no ctaHgap-
Tnsauun (MCO).

JlononHuUTeNnbHbIE CHOCKW B TeKCTe cTaHAapTa, BblfefIeHHble KYpCUBOM, MpuBEAEHbl AN NOACHEeHMUA
TekcTta opurmHana

5 BBEAEH BIEPBbIE

MpaBuna NpMMeEHeHNA HaCTOAWEro craHjapTa yCTaHOB/IeHbl B cTaTbe 26 PefepasibHOro 3akoHa
0T 29 uioHa 2015 r. Ne 162-®3 «O cTaHgapTwusauum B Poccuiickoin depepauyumn». MHdopmaynsa o6 ns-
MEHEHUAX K HacTosAWeMy cTaHgapTy ny6/inkyeTcsa B eXerofHomMm (No COCTOAHUI0O Ha 1AHBapsa Tekyuwero
roga) MHOpPMaUMOHHOM yKasaTene «HauuoHanbHble cTaHAapTbl», a opuUnanbHblil TEKCT U3MEHEeHW
N NoNpaBoK — B eXeMeCAYHOM WMH(popMaLMOHHOM yKasaTene «HauuoHanbHble cTaHgapThbi». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMEHbl HACTOSALWEro cTaHjapTa COOTBeTCTBYKWLee yBeJOMNeHne byaeT
ony6/1MKoBaHO B 6Amxalillem BbIMYCKE €XeMeCsiYHOro WHgopMaunMoHHOro ykasaTensa «HauuoHanbHble
cTaHgapTbl». CooTBeTCTBYyWLWAas nipopmaumusa, ypejoMneHme U TeKCThbl pasMeLwalnTCcsad Takxe B UH-
dhopMaynoHHOW cucTeme 06LENO NOMb30BaHNA — Ha ouymnanbHOM cainTe degepanbHOro areHTCcTBa Mo
T EeXHUYEeCKOMY PeryimpoBaHuto u meTponorum B ceTn NHTepHeT (Www.rst.gov.ru)

© 1S0, 2023
© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaumm», 2025

HacToawwnii ctaHAapT He MOXEeT 6biTb MOJSIHOCTHID WU YACTUYHO BOCMNPOM3BELEH, TUPAXMPOBAH W pac-
NnpocTpaHeH B kayecTBe oULMaNbHOrO M3faHus 6e3 paspeleHns defepanbHOro areHTCTBa No TeXHWYECKo-
My PerysimpoBaHuio 1 MeTposorim
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BBepneHne

B cooTBeTCcTBUM C (hu3nyeckuMmmn NOHATUSAMU 3BYK — 3TO akycTuyeckas (ynpyras) BO/SiHa, pacnpocTtpa-
HALWasca B nepejatwweli cpege (ra3oo6pasHoii, XUAKOW v TBephoin). B dmsmonorum n ncuxonorun vyeno-
BeKa paccmatpuBaloT peakuuio YesoBeka Ha akyCcTM4Yeckue BOJIHbI U UX BOCMPUATME MO3IOM 4esoBeka. He-
XenaTenbHbli CNbIWNMBIA 3BYK Ha3blBalOT WWYMOM, 3a4acTylo OH npeacTaBnsieT coboil Hanbosee 3HAUYNMbIN
hakTop, Hapywawwnin apekTuBHYO paboTy 0PUCHbIX PaB6OTHNKOB. BO MHOIMX NPOMbILWNEHHbIX YC/TOBUSAX
3BYK MOXET NnpefcTaB/ATb CEPbE3HYI0 YIPOo3y He TOJIbKO A1 OPraHoB C/iyxa, HO U A9 3[0pOBbSA YenoBeka B
Lesnom.

HecmoTpsa Ha TO, 4TO 3BYK — 3TO (hn3nyeckoe siBfieHne, obnagaoliee nusMepnumbiMy napamMmeTpamm, aky-
CTUYECKUIA LIYM — 3TO NCUXO0AaKyCTUYEeCKoe MOHATME. [NaBHOW LieNbio HacTosLWero ctaHgapta ABnseTcs ceBe-
JeHne K MUHUMYMY BO34elCTBMA LWyMa npu aKkcnayataunm MHTepakTUBHbIX CUCTEM, HanpuMep, BO34eiCTBuA
Ha noBefeHue nosib3oBaTtesieil, X camMo4yyBCTBME U/MAN MPOU3BOAUTENIBHOCTL TpyAa. DTOr0 MOXHO AOCTUYb
C NOMOLLbI TEXHUYECKUX CPefCTB, OpraHn3auWoHHbIX Mep, MepcoHasbHbIX AelCTBUA paboTHUKA M N6bIX
KOMOGUMHaLNA nepeyvyncneHHbiXx MeponpuaTui.

O6wasn koHuenuusa T-O-P (TexHuyeckne — opraHn3aLnoHHble — MepcoHasibHble AeNcTBUA) ykasbiBaeT
Ha pa3yMHbIl NMOPSAOK Mep, KOTOpble MOryT 6biTb MCMOAb30BaHbl ANS ynpaB/ieHWs BO34eliCTBMEM aKyCTu-
yeckol cpefbl Ha paboTy yenoseka. B faHHOM KOHTEKCTE TeXHMYEeCKMe peLleHus MMeKT NpuopuTeT nepeg
OpraHu3ayuMoHHbIMM Mepamun 1 cpeacTBamMy UHAMBMAYaNnbHON 3awmnTel (CU3).

McuxoakycTuka ABASIETCA pas3fesioM Ncuxousnky, 3aHMMAalLWMMCS HayYHbIMWU UCCe0BaHMAMN BOC-
NPUATUA 3BYKa W aygnosiornm, To ecTb TOro, Kak YesloBeK BOCNPUHUMAET pas/inyHble 3ByKN. bonee KOHKpPeTHO,
3TO OTpac/ib Hayku, nsyyarowas ncmMxonormyeckme peakuuy 4yesioBeka, CBA3aHHble CO 3BYKOM (BK/toYas LIyM,
peyb, My3blky). B HacTosilem cTaHgapTe pacCMOTpeHbl HexenaTeflbHble MocnefCcTBUSA BO34ENCTBMA 3BYKA,
KOTOpble MOXHO KnaccuuumpoBaTb cnegyrowmum obpasom:

- HapylleHue cnyxa;

- HeXxenaTte/lbHble peakuuu LeHTpasibHON 1 BeretaTMBHOW HEPBHOW CUCTEMDbI;

- 3aTpygHEHNE pPeyvYeBoit N MHON KOMMYHUKaLWUK;

- CHUXEeHWe TPYAO0BOA U KOTHUTUBHOW (UYHKLNIA;

- pasgpaxuTenbHOCTb.

Y[0BNeTBOPUTENbHOCTb aKyCTMUYECKOro NpoCcTpaHCTBa He MOXeT OblTb rapaHTMpoBaHa 6e3 yyeTa Kax-
[Oro M3 Tpex OCHOBHbIX NapaMeTpoB aKyCTMYEeCKOro MPOeKTMPOBaHUA NPOCTPAHCTBa, (DOPMasiN30BaHHbIX U
yCTaHOB/IEHHbIX C36UMHOM B Havane 1900-x rogoB [29]. 9T OCHOBHble MapaMeTpbl Ha3biBalT «a3bykoW» ap-
XUTEKTYPHON akycTuku: A (4N 3BYKONOI/OWeEHNA) — [0CTaTOYHOE 3BYKOMOrnoleHne B COOPMUPOBAHHON
cpegse; B (ans 6noknpoBaHusa) — gocratoyHas mM3onauma copmMupoBaHHOW cpefbl; C (4159 KOHTPONSA) KOHT-
po/sib YPOBHSA 3ByKa B CChOPMUPOBAHHO OKpyxatuw,ei cpege. AN AAaHHOTO NOMeLWeHNss MOryT 6biTb MPUHATHI
pasnnyHble KOM6UHaLMM Mep KOHTPO/A aKyCTMYecKol cpefbl U 4OCTUXEHWUS YA0BNETBOPUTE/bHbIX pesyfbTa-
TOoB. B NCO 9241-6 Takme Mepbl KpaTko nepeducsieHbl 1 06bSACHEHbI. B HacToslee BpeMs ONbIT NoKasbiBaerT,
YTO B CBA3WN C U3MEHEHWAMMW B OpraHusauum pabdouyero npouecca v 3agadyax Heobxogmmo 6onee TwaresibHoe
n3yyeHue akycTu4eckoin cpepbl.

YnpaBneHue akycTuU4eckoli cpefoill SBASeTCHS 4YacTbio KoHuenuum T-O-P. OHO MOXeT BKIYaTh,
Hanpumep:

- CHWKEHWE OLEHOYHOTO YPOBHS:

- 3BYKOM30/1ALUNI0 KOHCTPYKTUBHbIX 3/IEMEHTOB;

- CHMXXEHMe 3BYKOBOI amMuccum ot ob6opyaoBaHus;
- NOBbILWEHNE 3BYKOMOINOLWEHNS;

- CHWXXEHMNEe YPOBHA BHELIHEro LWyMma;

- ONTUMU3AaLUI0 OTHOLIEHWUS CUTHaN/WYM:

- CHW)XEHMe YypOBHSA WyMa Ha peyeBbiX YacToTax;

- CHWXeHue wymMa B paboyem npocTpaHCTBe:

- UCMNONb30BaHNe 3BYKONOr/oLWaLWwmx NoToKOB;

- UCNONb30BaHNe Neperopook;

- obecneyeHve JOCTATOYHOIO paccTosaHUA Mexagy pabounmu mectamu;

- YyMeHblUeHNe peBepbepaumn.

HecmoTpsa Ha TO, 4YTO BCe 3TU Mepbl HOCAT TeXHWYeCKUin xapaktep (cornacHo npuHuwuny T-O-P, pucy-



FOCT P 72097—2025

HOK 1), BO3AelicTBME 3BYKOBbIX COObITUI Ha ntoaei U nx paboTy MoXeT NoTpe6oBaTh BbIMOMHEHUS OpraHu-
3aLMOHHbIX MEpPONPUATUIA, TaKuX Kak NpoBegeHue HeGOosblIMX COBeLaHuii, NOCBSLWEHHbIX ONpeaeseHHbIM
3agavam, 3a npegenamu pabouyero npoctpaHcTea. MocneaHunii apryMmeHT kacaetca CU3, BKAOYas NoAroTOBKY

k paboTe B HEGNArONPUSTHLIX YC/TOBUSX.
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HALUWOHANbHBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

SPFrOHOMUWKA BSAI/IMO,EI,EI?ICTBI/IFl YENOBEK—CUCTEMA
YacTb 620
BnusHme 3ByKa Ha Nosib3oBaTesieil MHTEPAKTUBHbIX CUCTEM

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

Jata BBegeHuna — 2026—01—01

1 O6nactb NPUMEHEHUS

B HacTosiulemM cTaHfapTe MpUBEAEHO KpaTKoe OMucaHue CyU|ecTBYHLWUX 3HAHWIA 06 IProHOMUYECKUX
acnektax BO3AelicTBUSI 3ByKa Ha uesioBeka B paboueil cpege. B HacTosillem cTaHAapTe ONMcaHbl CNOCO6LI
KOHTPO/IS HeXenaTefbHbIX 3BYKOBbIX BO3AelicTBUii (Lyma). OCHOBHbIMUW LENAMU yNpaBieHns akyCTUUecKoil
cpefioit Nonb3oBaTtens ABMAAKTCS CHUXEHWE OLEHOYHOTO YPOBHSA 3ByKa B LEMIOM, ONTUMMU3AUUS OTHOLIEHUS
CUTHan/WyMm 1 CHUXEHWEe YPOBHS Wywma Ha paboyem mMecTe.

HacToswuii cTaHfapT Takke npeAocTaBsieT Nofb3oBaTesAM WHoOpMauuio 06 opraHM3auuoHHbIX Me-
pax, KoTopble MOTyT GbiTb MPUHATLI, €C/IN TEXHUYECKME Mepbl He MOMOralwT B A0CTaTO4YHOW cTeneHu. Kpome
TOro, NpMBefeHbl Mepbl, OTHOCSLMECS K CPeAcTBaM UHAWBUAYaNbHON 3awutel (CU3).

B HacToslwem cTaHAapTe pacCMOTpPeHbl 3BYKOBble CO6bITWS, KOTOpble MOTyT Bbi3biBaTb BO34eicTBuE
He TO/IbKO Ha C/MyXOBOIA annapat, HO ¥ Ha APYrue opraHbl YyBCTB W YesloBeKa B LeoM. Mepbl Mo npeaoTepa-
WEeHNI0 NOTEPU ClyXa, BbI3BAHHON LUIYMOM, U CNOCO6bI YCTPAHEHUSI WU YMEHbLIEHUSI ONacHOro BO3AENCTBUA
luymMa B HACTOSLWEM CTaHAapTe He PacCMOTPEHbI.

B uncno npegnonaraembix Nofib3oBarteneil HacTosILero ctaHgapTa BXOAST:

- pa3paboTunKu cUCTeM, NPOAYKLUU U YCAYT;

- TOCYAapCTBEHHbIE U KOPNOPATUBHbIE 3aKYMLIUKK;

- cneynanncTbl No oxpaHe Tpyfa M TexHuke 6e30nacHoCTH;

- apXuUTeKTopbl U Au3aliHepbl UHTEPbEPOB;

- CMeynanncTbl No ynpas/ieHUo NepcoHanoMm;

- cneyuanncTbl No NPUroAHOCTY UCMOMbL30BAHUS, 3PFOHOMUKE M Ye0BeYecKoMy (DakTopy;

- MoNb30BaTENIN MHTEPAKTUBHLIX cucTeml).

2 HopmaTBHbIe CCbI/IKN

B HacTosilem cTaHfapTe HOPMAaTMBHbIE CCbISIKM OTCYTCTBYIOT.

3 TepMuHbI 1 onpeaeneHns

B HacToAweM cTaHgapTe NpUMEHeHbl crefylolime TeEPMUHbI C COOTBETCTBYIOLWMMY OnpeesieHnAaMN.
MNCO n M3K BegyT TepMnHONOTMYECKMe 6a3bl faHHbIX A1 UCNONb30BaHNA B 06/1aCTU cTaHAapTu3aumum
no crnefywuwmm agpecam:

7 Cm. TOCT P NCO 9241-210—2016 «3proHomMuka B3aMmogeincTeus yenosek—cucrema. YacTb 210. Yenose-
KO-OPUEHTUMPOBAHHOE NPOEKTUPOBaHE MHTEPaKTUBHbLIX CUCTEM» (NMYyHKT 2.8).

M3gaHne opuuynanbHoe
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- nnatgpopma oHnaiH-npocmoTpa NCO: goctynHa no agpecy http://www.iso.org/obp;

- QnekTtponegna M3IK: goctynHa no agpecy http://www.electropedia.org/.

3.1 BO34elicTBME NOCTOPOHHEN peun; ISE (irrelevant speech effect ISE): HeraTuBHoe BiMsiHME YpPOB-
Hs1 3ByKa MOCTOPOHHEWN peun.

3.2 OLEHOUHbIN ypoBeHb LAR (rating level /-AR): 9kBMBafIeHTHbI ypOBEHb 3BYKal) B TeueHUe 3afaHHO-
ro nepvoga BpemMeHu C y4yeTOM MonpaBkun Ha TOHa/IbHOCTb M MMNY/NbCHOCTb WyMa.2)

MpumevyaHune 1— lNonpaBka Ha TOHa/ILHOCTL cocTaBnseT 5 ab. Hannune B WwWyme AOMUHUPYIOLWER TOHaIbHOM
COCTaB/IAOLLEN OLEHMBAIOT CYyOBHEKTMBHO.

MpumedyaHne 2 — Lym cuntaloT UMMY/IbCHBIM TOSILKO B TOM C/lyyae, ec/iM pPasHOCTb MeXay W3MepeHHbIM
YPOBHEM 3BYKOBOIO AaBfIEHNA MPU HA/TMUUM UMMYNBCOB Y 6e3 HUX npesbiwaeT 2 ab.

[MCO 9241-6:1999, 3.19, usMeHeH — npumMeyaHus 3aMeHeHbl]
3.3 ypoBeHb hoHoBOro wyma Lpe (background noise level LpB): YpoBeHb 3Byka Ha paboyem MecTe B
pabouyee BpeMs B OTCYTCTBME /OAEN.

MpumeyaHne — YpoBeHb hOHOBOIO LWyma LpB BblpaxatoT B geunbenax (ab).

3.4 o6wmin ypoBeHb 3BYyKa LNA (total noise sound pressure level /-NA): YpoBeHb 3ByKa, onpeaensemblii
C YY4eTOM BCeX KOMMOHEHTOB LWyMa, BO3AENCTBYOLWNX Ha paboTHMKA, TaknuX Kak LWyMm, co3gaBaeMblii cucrema-
MW 34aHus, paboTalwmm o6opygoBaHUEM WU ayauTopreid, KOTOpbI ONpeAenstoT Ha BbiCOTE yxa YesioBeka
B MecTax, rge o6bl4YHO HaxXO4ATCA M0AN.

MpumeyaHne 1— O6wwin ypoBeHb 3Byka LNABbipaxatoT B geumbenax (ab).
MpumeyaHne 2— Ecnm He ykaszaHO MHOe, YPOBEHb LUyMa OnpeenstoT B cooTBeTcTBuM € DIN 45641 kak aKBu-
B&/IEHTHbIN YPOBEHb 3BYKa, YCPELHEHHbI HA UHTepBasle BPEMEHW, PENPE3eHTATUBHOM A/1A NMOMEXN.

3.5 MMNynbCHbIM 3BYK (impulsive sound): 3Byk C pe3KUM MOBbLILUIEHWEM W MNOHWXEHWEM YPOBHSI 3BYKO-
BOrO JaBfieHus, ANAWNACA MeHee OAHOW CeKyHAbl W Bbi3blBAKOLWNA NOBbILWEHNE YPOBHS 3BYKA.

3.6 Bpems peBepbGepauun T (reverberation time T)\ Bpems, Heob6xoaumoe ANS CHWKEHUS YPOBHS 3BY-
KOBOTO AaBflieHus B noMel,eHnn Ha 60 ob nocne npekpalweHns 3BYKOBOro BO3A4elCTBUSA.

MpumevyaHne — Bpemsi peepbepaunm BbipaXaroT B CEKyHAaX.

3.7 nHaekc nepepgayn peyun; STI (speech transmission index STI): Moka3aTtens B gnana3oHe ot 0 go 1,
npeacTaBAsAWNA KAaYeCcTBO Nepefayn peun CTOUYKM 3peHus paszbopyMBOCTM MO KaHasly nepegadyn peuw.
[M3K 60268-16:2020, 3.3]

MpumevyaHne — KaHan nepegaun peun Takke MOXET ObiTb paGouyeli cpeaoii.

3.8 ypoBeHb 3BYKOBOro gassieHunsa; SPL (sound pressure level SPL): lorapucpmMuyeckas mepa ag-
heKTMBHOIO 3BYKOBOrO AaBJ/IEHNSA MO OTHOLIEHUIO K ONOPHOMY 3HavyeHuto31)

4 3BYK U WWYM

4.1 BnusiHMe 3ByKa M WyMa Ha nosb3oBareneii

Cnyx (cnocobHOCThL CAbIWaTb, C/IyXOBOE BOCNPUATME) — OAHO U3 NATU OCHOBHbIX YYBCTB, NCNOJIb3YEeMbIX
YeN0BEKOM A1 BOCNPUATUS hU3NYECKOW cpeabl, Hapsaay co 3peHMeM (CNOoCOBHOCTbI BUAETh, BU3yasibHbIM
BOCMPUATMEM), BKYCOM (CNOCOBHOCTbLIO Ol aTh BKYC, BKYCOBbIM BOCNPUATUEM), 0O6OHAHUEM (CMOCOBHOCTbIO
owywartb 3anax, 060HATE/IbHbIM BOCNPUATMEM) M OcA3aHMeM (CNOCOGHOCTbLIO 0CHA3aTb, OCA3aTesibHbIM BOC-
npuatnem). [laxe ecnu KaxeTcsl, YTO CEHCOPHble U CNYyXOBble BOCMPUATUA HE 3aBUCAT OT APYrMX OpPraHos
YyBCTB, 3TO He Tak, BCe OpraHbl YyBCTB AENCTBYIOT COIMNacoBaHHO. 3peHne 1 Ciiyx, UM Te CEHCOPHbIe CNocoo6-

*) 3aechb 1 fanee TEPMUH «yPOBEHb 3ByKa» NpeAnosnaraeT NPUMEHEHWE KOPPEKLMM MO YaCcTOTHON XapakTepu-
CTVKe A LUymMOMEpa.

2 Cm. Takxke NOCT P CO 1996-1—2019 «AkycTwuka. OnucaHve, M3MepeHue 1 oLeHKa LymMa Ha MeCTHOCTMW.
YacTb 1 OCHOBHblE Be/IMYUHBI U Npoueaypbl OueHKu» (MyHKT 3.3.2).

3 Cm. Takke MOCT P 53188.1—2019 «[IacygapcTBeHHas cucTema obecneyeHns efuHCTBa u3aMepeHuid. Llymo-
Mepbl. YacTb 1 TexHuueckue TpeboBaHus» (MYHKT 3.2). B HacToOsWEM cTaHdapTe JaHHas BennynHa npejnonaraeT™
MCNoNb30BaHNe KOPPeKUMN N0 YacTOTHON xapak TepucTuke A LyMomMepa.

2


https://meganorm.ru/mega_doc/dop1/55/rasporyazhenie_pravitelstva_rf_ot_11_11_2010_N_1950-r_red_ot/0/rasporyazhenie_pravitelstva_rf_ot_17_07_2017_N_1514-r_o.html
https://meganorm.ru/mega_doc/norm/metodicheskie-ukazaniya/7/metodicheskie_ukazaniya_na_fotometricheskoe_opredelenie_288.html
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HOCTW, KOTOpble MOTYyT Monyvyatb MHOpMaLuWio, YCNOBHO FOBOPS, Ha PacCTOSAHWW, Ha3blBAKT yAaNeHHbIMU
opraHamu 4yBcTB. Ciyx no3sosisieT pacno3HaBaTb 06beKTbl WK cObbITUA 3a npegenamMn BUAUMOCTHU.

JBoOUMA 3anporpamMmmMmupoBana Yenoseka Ha To, YTOObl OH BOCMPUHMMAS 3BYKM KaK BO3MOXHble UCTOY-
HVWKW onacHocTU. Cnyx, Kak CNOCOBHOCTb yAaneHHOro BOCNpMATUSA, NO3BONSET 3aMeyaTb TO, UTO HEBO3MOXHO
yBUAETb, HO YTO MOXET OblTb BaxHbIM. OH BbINOJIHAET (PyHKUMIO onoseljeHus. [laxe ecnu B 60MbLINHCTBE
cnyyaeB ata (MYHKUMA He TpebyeTcsl, ee Henb3A OTKIYMTb UM UTHOPMPOBAaTb. XOTA 3peHne BO BPEMS CHa
OTHOCUTENIbHO HEaKTMBHO, CNyX OCTAeTCsA BK/AYEHHbIM. ®PYHKLMA OnoBel,eHns TpebyeT, 4yTobbl cAyx 6bin
NPakTUYeCKN HeHanpaB/IeHHbIM M0 CPaBHEHUIO CO 3peHneM. MOXHO OTBeCTW B3I/ UK faxe 3aKpblTb BEKH,
Habnoaatb 3a onpefesieHHbIMU 06bekTamu, UTHOPUPYSA Apyrue, HO He CyllecTByeT MexaHu3ma, Mo3BO/si0-
LLero UrHopMpoBaTh akycTuyeckue cobbliTus.

HanpaB/neHHOCTb CJ/lyXOBO CUCTEMbI YesiOBEKa OrpaHuyeHa Jfokanusauuei 3Byka. Mo3r mcnonbsyeTr
efBa 3aMeTHble pas3Nnyns B UHTEHCMBHOCTW, CNEKTPE M BPEMEHHbIX XapakTepucTukax 3Byka, Mo3BosifLme
onpefennTb MecTOMnoJIOXXEeHNe UCTOYHMKOB 3ByKa. TakMum ob6pasom, flaxe ec/nin KTO-TO NOonbiTaeTcss MPOUrHo-
pupoBaTb OnpefeneHHOe akycTuyeckoe cobbiTMe, peakuus Ha Hero nocnegyet. XoTs N04M, Kak nNpaswno,
NPUBbLIKAKT K BO3AENCTBUIO WyMa, CTEeNeHb NPUBbIKAHWA Y Pa3HbIX 04ER pasnmyHa n peako 6biBaeT NOSHOW.

He6naronpuaTHble NOCNEACTBMA 3BYKOBbIX BO34ENCTBWIA MOTYyT MMETb pasfinyHyo npupogy. Mpoctei-
lwee nocneacTteme — 370 pasgpaxeHne 6e3 pacCMOTPEHMs NPUYMH WM nocneacTeBuii. [pyrue BO3AENCTBUSA
MOTYT UMeTb (PU3NO0MOTUYECKYIO U/MNK nNcuxonornyeckyto npupody (cm. taénuuy 1).

Ta6nuuya 1— Knaccudpmkauysi (0akTopoB, BAMSIIOLLMX HA UHAMBUAYaSIbHOE pasApavkeHne oT Bo3aeicTBust Lwyma [15]

dakTopbl, BAMSIOWME HA MHANBUAYAIbHOE pa3fpaxeHue OT BO3AeiCTBUSA WwyMa

MepBunyHbIE akycTuyeckne rakTopbl YpoBeHb Lwyma
YacTtoTa
MponomkmMTensHOCTb
BTopuyHbie akycTnyeckme ghaktopbl CnekTpanbHas C/I0KHOCTb

VI3meHeHns ypoBHS 3BYyKa
VI3MeHeHns YacToTbl
Bpewms HapacTaHus Liyma
Jlokanusaums UCTOYHMKA LyMa
dusmonornyeckne 0co6eHHOCTH
Heakyctunyeckue dhaktopsl AfanTtaums 1 npowsblii onbIT
BnusiHne akTMBHOCTU AECTBUIA CrylIaTeNs Ha pasfapaxeHue
MpenckazyeMocTb BO3HWKHOBEHMS LLyMa
HeobxoamMmocTb Lyma
ViHavBrayansHble pa3nmunst 1 0COH6EHHOCTU

VcTounnk: KaHagckuii LeHTp rurveHbl u 6esonacHocTy Tpyaa (CCOHS). Lym — He BocnpyHMMaeMble Ha cnyx adhdoek-
Tbl. JocTynHo no agpecy: https://www.ccohs.ca/oshanswers/phys_agents/non_auditory.html. BocnpoussegeHo ¢ pas-
pewweHna CCOHS.

HepaBHue unccnegoBaHus NOATBEPXAAKT paHee MNOJIyYeHHble pesynbTarthl, Kacawwmnecs CBA3M OKpy-
Xarlwero 3Byka C 4acTOTON cepfeyHblX COoKpalleHWuii, AaHHble, NOJlyYeHHble 3a NPOAO/MKUTENbHbIA Nepuog,
BPEMEHW, MOKa3blBAlOT, YTO CYLLECTBYHT OTHOLIEHNS CUTHAN/WYM, Bbi3blBalOLWNE CHUXEHWE YACTOThl Cepaeuy-
HbIX COKpalleHunid, 4TO NO3BO/ISAET NPEANO/IOKNTb, YTO 3BYKOBbIE YCNOBUSA, CHMKAIOLLME HArpy3Ky Ha C/yxoBoe
BOCMPUATUE W HaNpPs)XXeHMe Mpu MPOCAyWMBaHNM, CNOCOOCTBYHOT CHUXEHUIO CTpecca CepAeyHO-CoCyanCcTOoi
cucteMbl Yyenoseka [16], [27].

Ecnu mHoro niogein pabotaet B HEMOCPEACTBEHHOW 6AM30CTU ApPYr OT Apyra, Kak aT0 MMeeT MeCcTo B
odncax c HECKONIbKAMM COTpPYAHMKaMU, HapyleHus B paboTe u pasjpaxeHue nepcoHasna m3-3a pas/InyHbIX
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hakTOpOB OKpyXatLein cpeabl CTAHOBATCA 0COGEHHO OYEBUAHLIMU, B YHACTHOCTM, NMOTOMY, YTO MPakTUKa pa-
60Tbl YacTo TpebyeT NepeknUYeHns ¢ obweHna Ha yrnybneHHy LeneHanpas/ieHHY paborTy.

BosHukalowume B pesynbTare peakuun pasgpaxeHus MOryT NposiBAATbLCA B chefylwmnx opmax:

- KOMMOHEHT 6ecnokoincTBa «aocaga;

- yxyglweHve camo4yyBCTBUSA, pasfpaxeHune, HanpsXXeHHOCTb, YCTanocThb;

- N'3MEHEHMEe KOMMYHWUKATUBHOTO noBefeHns (3amMKHYTOCTb, 0TKa3 OT B3auMOAEWNCTBUS).

Haunbonee TpeBOXHbIMU XapaKTepUCTMKaMy PeYeBOoro WwymMa ABAsTCcA MHhopMaTMBHasA coOCTaBnALWas
N HEKOHTPO/IMPYEMOCTb, CnefyeT OTMETUTb, YTO HEKOHTPOJIMPYEMOCTb U HENpPeACKa3yemMOoCTb UrparT cyuie-
CTBEHHYI0 PO/ib B C/iydae wyma opucHOM cpefbl. ToNbKO Npn6amnsntenbHo ot 30 % Ao 40 % pasgpaxarwmx
BO34EWCTBUIA, BO3HMKAKLWNX B pesysbTarte WymMa, MOXHO OOBbACHUTb TEXHUYECKMMMU akKyCTUHECKUMU (pakTo-
pamu. Mpeobnagatowasn 4yacTb U3 HUX CBA3aHa C hakTopamu, BbidbiBalWwmUmMy pasgpaxeHue (cm. VDI 569).

4.2 Twvnbl 3BYKOBbIX COObITUIA

Tun 3ByKa BAUSIET Ha BbIOOP cnocoba M3MepeHUsl, Ha UCNOJb3yeMble HACTPONKM WymMoMepa, Ha npea-
CTaB/IieMble NPU3HaKN U ApYrne AaHHbIE.

3BYKOBbIE COGbLITUA KNaccuuuMpyoT No TUNY co34aBaeMoro MMM akycTMUYecKoro wyma (CM. pUCYyHOK 2):

a) NOCTOSHHbLIN YpOBEHb 3ByKa (Hanpumep, nNpu paboTe KOHAMUUOHEpA);

b) NOCTOSAHHLIN, HO MPEPbLIBUCTLI YPOBEHbL 3BYyKa (Hanpumep, Nnpu pabote NPMHTEPOB, KOTOPbLIE BHE3an-
HO HauYMHaKT U 3aKaHYMBAKT NeyaTb);

C) M3MeHsLWwmniica BO BpeMeHu 3BYK (Hanpumep, WyM Y/IUYHOTO ABWKEHUA B TeYEHMEe onpefesieHHOro
nepuoga BpeMEHN);

d) MmnynbCHble 3BYKOBbIE CUrHasbl, KOTOPblE MOTYT BK/OUYaTh B C€6SA OAUH WIW HECKOSIbKO MMMY/1bCOB
(Hanpumep, 3BOHKN TeNneoHOB, WYM NPUHTEPOB C BbICOKO MHTEHCUBHOCTLIO meyartw).

a) MOCTOAHHBIN 3BYK b) MpepbIBUCTbIN 3BYK

c) N3meHswLWwuiics Bo BpEMEHU 3BYK d) IMNynbCHBbINA 3BYK

X — Bpewmsi; Y — ypoBeHb 3ByKa, Ab

PrcyHOK 2 — Tunbl 3BYKOBbIX COObITUIA

Moka3aTtenu, ncnosb3yemblie A5 KONMYECTBEHHOIO ONUCAHNS aKyCTMUYECKOTO Wyma, pas/inyalnTcs B 3a-
BMCMMOCTU OT TUNa 3BYKOBOFO COGbITUS. Bofbluas yacTb nokasatesieil (Hanpumep, ypoBeHb 3Byka) 6binia
paspaboTaHa [/ ONUCaHUS He UMMYbCHbIX 3BYKOBbIX COObITUIA. EANHbIE 06LenpuHATbLIE NokasaTenu ans
MMMY/bCHbIX 3BYKOB B HACTOsILLEE BPEMS OTCYTCTBYIOT.
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4.3 Tlomexu npu BbINOMHEHUWN 3a4aun

Bo3pgelicTBMe 3BYKOB, OT/IMYHbIX OT peyeBbiX, Kak MpaBu/io, UCCeayT C NOMOLLbI0 YPOBHSA 3ByKa (LpA)
UNN 3KBUBAJIEHTHOTO YPOBHSA 3BYyKa (/_Aeq). Ecniv 3ByK COAEPXUT UMMY/IbCHbIA LWYM, K 3KBUBAJIEHTHOMY YPOB-
HI0 3BYKa 406aBNAOT HEKOTOPY nonpasky (Hanpumep, +2 ab).

3BYKM peunm 1 aHanornyHble (MOXOXWE Ha peyb) 3BYKM NMPUBOAAT K CHMKEHUK paboyein namsaTu. Bos-
HUKHOBEHME 3TOro adppekta He 3aBUCUT OT NOHMMAHWUSA pPeYUn; HE3HAKOMbIA WHOCTPAHHbIN A3bIK UM MY3bl-
KanbHOEe MNpou3BeAeHNEe Takke MOryT MMeTb HebGnaronpusATHble MocneacTBus. B 3aToM cnyyae BaxHO, 4TO
cnywartenb He 0653aTenbHO BOCNPUHUMAET 3TW 3BYKM Kak LUYM W 4YTO, HECMOTPS Ha KOHLEeHTpaLuuio BHUMaHMUA
Ha 3anoOMWHaemMoM maTepuase, MOXeT BO3HMKHYTb BO3AENCTBME MOCTOPOHHEW peun (ISE). DTOT TpeBOXHbIN
a(hPEKT MOXET NPOSABMATLCA YXKe NpU BOCNPUSATUN pa3bopunBoil peun c ypoBHEM 3Byka HaumHas ¢ 35 ab [30].
Hapywatowee Bo3gencteme 006yC/i0BAEHO CMEKTPasibHO-BPEMEHHONW CTPYKTYpPOI 3ByKa peyn Wam My3blku, B
pesynbTaTe 4Yero 3ByK noay4vaeTt AOCTYN K KOTHUTUBHOI cucteme (cm. VDI 2569).

Momexwn, co3gaBaemMble pedbio Npu paboTe Nosib3oBaTesist, MOryT 6biTb pe3yibTaTOM HapyllalLuero Bo3s-
[EeliCTBUS Ha «BHYTPEHHKOK peyb». OKpyXawLWwuin WymMm MOXET BNSATL Kak Ha YTeHue, Tak U Ha Habop TekcTa,
MOCKOJ/IbKY GO/bLIMHCTBO MOJib30BaTeNeil BO BPEMS BbIMOSIHEHWA 3TWUX 3afay BeayT «BHYTPEHHWWA Ananors.
UTo kacaeTcs MexaHu3Ma Takux BO3[eNCTBUIA, TO HEKOTOPblE MCC/IeA0BaHNSA MOKa3biBalOT, YTO MPUYNHON SAB-
NseTcss MackupoBKa COOTBETCTBYHOLWEN MHOpMaUUM okpyxawuwum 3ByKOM [28]. Bbiia uccnegoBaHa posb
BHYTpPEHHero gunanora B obuweHun nwogenn (cm. [20]). BHyTpeHHUI gmanor, Takke Ha3blBaeMblii pa3roBopom
C camMuMm co60i MM BHYTPEHHUM MOHOJIOTOM, — 3TO BHYTPEHHWI rOsI0C YeNOBEKa, KOTOpbIi obecneynBaeT
HENPEPbLIBHbIA MbIC/IEHHbI/I CMIOBECHbIi MOHOJOF, NOKa 4Ye/0BEK HaxOAUTCS B CO3HAHUW. BHYTpeHHAs peub
urpaeT HECKO/IbKO BaXXHeWwWwmnx posieid B yteHnn [18], [31]. UTeHne — 3TO CAOXHbIA NPOLECC, KOTOPbI BKIO-
yaeT B cebs B3auMoAeicTBME ABYX YPOBHEW 06pabOTKM: AeKoAMpOBaHNE OTAENbHbIX (parMeHTOB U UCNOMb-
30BaHWe TeKCTa B LENOM ANA yCTaHOBMeHWS 60siee LMPOKOro cmeicnia. M 1o, n gpyroe MOXeT 3aBUcCeTb OT
OKpy>Xatolero 3syka, Ho atpekr, No-BnaMMOMy, ropasfo Cu/ibHee, ecnn OKpPYXaloLnil 3BYK ABNAETCHA peybto
WU MOXOXMM Ha peuyb.

XapaKTepucTuK/M 3BYKOBbIX COObITUI CU/IbHO OT/IMYAKTCA B cpefax C «HOpPMasibHbIMU» UCTOYHUKAMU
Wwyma, TakuMy Kak YIUYHbIA LWYyM WK WYM MallunH, OT TeX, B KOTOPbIX NpeobnagaeTt 3Byk peun. B nepsom cny-
yae MOXeT 6bITb ClpaBeAniMBa KOHLUENLUMs 3BYyKOBOro «ypoBHsSI» (PUCYHOK 3), BO BTOPOM Cjlyyae Kaxjoe 3BYy-
KOBOE COObITME OTAENEHO OT Apyrnx (PUCyHok 4). B aTnx nccnegoBaHusax 6a30Bblli ypOBEHb 6€3 Kako-nmbo
paboueli akTUBHOCTM cocTaBnan 33 ab; npu 3anucy oTAeNbHbIX COOLITUIA OH gocTuran 65 ob. MakcuManbHblii
3aperncTpupoBaHHbIi ypoBeHb cocTaBui 75 o6 npu ncnonb3oBaHUM TPOMKOTOBOPUTENSA HA pacCTossHMM 11 m.
B TO e Bpems B akycTuke, Kak npaBwusio, npegnonaraeTcsa ypoBeHb B 65 ob Ana HopMasibHON peyn B O4HOM
MeTpe OT yCT roBOPSLLErO.

MprmevyaHne — LleHTpanibHasA IMHUS NPUBNN3UTENIBHO COOTBETCTBYET «YPOBHIO» 3BYKa.

PucyHok 3 — TUNoBoe 3BYKOBOE COBLITUE C ME[/IEHHbIMU U3MEHEHUSIMU YPOBHSI 3ByKa
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a ba3oBblii ypoBeHb, paBHbiii 33 Ob.
Y — ypoBeHb 3ByKa, Ab

MpumeyaHne — ba3oBbiIM yPOBHEM SIBASIETCS YPOBEHb 3BYKOBOrO AaBneHus (SPL) anst Bcex nosb3oBartenei,
KOra OHV He 3aHsATbl paboyeli AesiTE/TbHOCTLIO.

PucyHok 4 — 3ByKOBbIE COOLITUSA B OOMCHOM MOMeLLeHnn B TeueHme 90 ¢

30

a ba3oBblii ypoBeHb 3Byka, pasHbIi 37 Ab.
Y — ypoBeHb 3ByKa, Ab; 1 — obbluHas oducHaa paboTa C komnbioTepamu; 2 — oducHasa paboTa ¢ UHTEHCUBHbIMWU TenedOHHbIMU
neperosopamu

MpumeyaHne — ba3oBblii ypoBeHb — 3T0 SPL A5 BCeX Nnosnb3oBaresneld, korga OHU He 3aHsATbl paboueli aes-
TeNbHOCTbIO. COObITUA He BKOYAKOT 3BOHKW TenedioHa.

PucyHok 5 — 3ByKoBble COObITVSI B MOMELLEHUN A1 HECKO/bKUX Y€/I0BEK B 3aBUCMMOCTU OT TUMa paGoThbl
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B peanbHoi paboueit cpege npy Tened@OHHOM pasroBope roBopsiwiMe MOryT u3gaBatb 3BYKW C YPOBHEM
oT 45 go 75 ab, B 3aBNCMMOCTM OT 3ajayuM M KayecTBa nepefayn 3Byka C NPOTUBOMOJIOXKHOW CTOPOHbLI. Mo-
6UnbHble CeTU, B OT/IMYME OT MpeAlWecTBYOWNX UM MOAeNei cTaunmoHapHbIX TenedOoHOB, He rapaHTUpyloT
[0CTaTOYHOro kayecTBa nepegayn. Kpome T0ro, nosib3oBatenin He pasroBapvsBaloT B NMOMELLEHUAX C KOHTPO-
NMpyeMbIMU aKyCTUYECKMMU YCOBUSAMM.

B «becllyMHbIX» Kyrne COBpPEMEHHbIX MOe3[0B ypOBEHb LlymMa MnpeBbillaeT BCe peKoOMeHAyeMble yCrio-
BUS AN npuemnemon TenedoHHo cBsA3n. OfgHako 3TOT YPOBEHb BCE PABHO HWMXE, YeM B aBTOMOOUAAX nan
camosietax. O6uwascb C NIOAbLMN B Tako 06CTAHOBKe, FOBOPSALWMIA B ONpedeneHHol cTeneHn noacTpanBaeTt
YpPOBEHb CBOEI peyn noj ypoBeHb 3TOW LWYMHON cpefbl.

B nmomelieHMn c xopollei akyCTUKON YpOBEeHb 3Byka MOXeT 6biTb Ha 15 gb Bbiwe, €Ccnm B HEM MHOrO
nofen ropoput no tenegoHy (pucyHok 5).

HekoHTponupyemble TenedOHHbIe Pa3roBOpbl MOryT Cepbe3HO nomelwatb paboTe ApPyrnx nonb3oBaTe-
nei. OgHMM 13 MeXaHW3MOB Takux nomex siBnsetcs addekT Slombapaa.

4.4 3dbdhekT lombapaa

Odhekt Nlombappa, wan pednekc /lombapga, — 3TO HEMPOWU3BOJIbHOE CTPEMJ/IEHME TOBOpPSLWLEro no-
BbICUTb YPOBEHb CBOErNO r0s10ca C LeNbio YAY4YlleHUs ero CbllWMOCTM Npu pasroBope B YCNOBUAX CUIbHOTO
wyMa (BbICOKOrO 06LWEro ypoBHA 3BYKOBOro gaBneHus) [24]. 3To BkA4YaeT B cebOs He TO/IbKO U3MEHEeHMne
TPOMKOCTU, HO U APYINX aKyCTUYECKN XapaKTEPUCTUK, TakUX Kak BbiCOTa TOHA, YacToTa M NMPOAO/IKUTENBHOCTb
3BYKOBbIX C/IOrOB. Takas KOMMeHcauus nNpuBOAUT K YBESTMYEHUD 3BYKOBOTO OTHOLIEHUS CUTHaN/Wlym B Npous-
HOCUMMbIX roBopsawmMmM cnosax [33].

Mpepnonaraetcs [24], 4TO UHTEHCMBHOCTbL peakuuy TOBOPSALEro Ha LWYyM ONpefensietcs XenaHnem [o-
6MTbCS pa3bopumBOro o6LWEHNS, NMOCKOMbKY B YC/IOBUSX LIyMa FOBOPALWMI HE M3MEHSET ro10C NpU BHYTPEH-
Hem aunanore.

Peub yacto cuMTaldT OCHOBHbIM KOMMYHWKATUBHbIM CUTHa/OM, HO OHa TECHO CBA3aHa C curHanamu,
nepepgasaeMbiMy NNLOM U TENOM. Bm3yaanble CUrHanbl, BKNKYaa XeCTbl PYK, ABNAKTCA HeoTbemsemMoii
4yacTbio Ye/IOBEYECKOro 06LWeHnss U MOryT UrpaTb 0COGEHHO BaXHYH PoOJib B YCNOBUAX LWYyMa, Korga sepbasb-
HON KOMMYHMKaLMW HegocTaTouyHo [19].

B ycnoBusax wyma noBbillaeTcs He TO/IbKO MHTEHCUBHOCTb Peyn, HO U KMHEMaTuKa XecToB. AKYyCTu-
yeckas MoAynauMs pevyeBOro curHana BO3MOXHA NpU OTCYTCTBUWM XECTOB, B TO Xe BpeMs KuHemaTmyeckas
MOAYNSALMA XKECTOB NPONCXOANT HE3ABUCMMO OT CONyTCTBYHOLWEN peun. Takum o6pa3om, npu o6LeHUN NNLOM
K nuuy agpchekT lombapaa He orpaHMYMBaEeTCSA pedvblo, a NpeacTaBnseT coboli My/ibTUMOAANbHbIA (DEHOMEH,
NPy KOTOPOM XXECTUKY/SALMS HeceT Hambosiblyl 4YacTb cMmbicna [32]. DTO 03Ha4aeT, YTO LWYM M3MEHSET No-
BeAeHVe nonb3oBaTesieil B LENOM.

4.5 Bo3gencTeue NoCTOpPoHHen peun (ISE)

B Takoi pabouei cpege, kKak ohuc C OTKPbITON NIaHMPOBKOW, paboTHMKN obLialoTCca M B3auMogencTBy-
0T C KO/eraMn yCTHO, U, Kak NpaBu/io, cuMTaeTcs, YTO OhuC C OTKPLITOM MAaHUPOBKOM ob6sieryaet obweHme
N B3aMMOAENCTBME Mexay COTpyAHMKaMK, MOoBbllas yAOBAETBOPEHHOCTb paboToin Ha paboyeM mecTe u agp-
(hEeKTMBHOCTb KOMaHAHOW pab6oTbl. DTO NPeAnosoXeHne oTpaXkaeT OCHOBHYIO Lenb Bbi6opa Takux naaHupo-
BOK. C Apyroli CTOPOHbI, NPU3HAHO, YTO MOMELLEHMNE C OTKPbITOW NAaHUPOBKOW co3faeT 60/blue NOMeX U3-3a
HEKOHTPONMPYEMOro wWyma. B uenom npevmyuiectsa A0/KHbI NepeBeLllBaTb HEraTUBHbIE NOC/EeACTBUS.

B TOo BpeMs Kak 60/bLINHCTBO UCTOUYHUKOB LUYMa MOXHO 3¢ peKTUBHO KOHTPO/IMPOBATL, Ye/I0BEYECKOA
peublo ynpaBnAaTb He NPOCTO, MOCKO/MbKY OHA ABNSAETCA YacTbio KOMMYHMKALWUKW, XOTS U HE UMEET OTHOLIEHUS
K 60onblIeli YyacTu nonb3oBaTesieil No onpeaeneHunio.

Bo3pgeiictBne noctopoHHei peum (ISE) cocTouT B TOM, UTO Ha C/IOXKHOM 3BYKOBOM (DOHE, TakOM Kak
peyb, N0 CpaBHEHUIO C BENbIM WYMOM WX TUWKHON [17] adhpeKTUBHOCTbL NOCNeA0BaTe/IbHOIO 3anoOMUHaHns
yxyawaetcs. 3TO BO3eiCTBME CBSA3AHO C yXyALlEeHWeM nocnefoBaTesibHOro 3anoMMHaHus Ha (hOHe 3BYKOB
peun, gaxe ecnm 3NeMeHTbl Cnucka NpeacTaBneHbl BM3yaslbHO. 3BYKM He 06A3aTefibHO AO0J/IKHbl ObiTb Ha
A3blKe, KOTOPbLI MOHMMAET YYaCTHUK, UK faXe MOryT He NpeAcTaBAATh peasibHbli A3bIK; 418 CO34aHNS 3TOro
aphekTa fOCTATOUYHO 3BYKOB 4YenioBeuveckoin peun. ISE npegctaBnseTt coboii ogHy n3 Hanbosee Xopowo Mm3-
YUYEHHbIX MPUUYNH HAPYLWEHNST KPATKOBPEMEHHOW NaMsiTW, Bbi3BAHHbIX 3BYKOBbLIMW COGbLITUAMU. Peyb 1 TeMOP
rosloca B paBHOW CTENEHU Takke CNOCO6GHbI HapywnTb paboTy KpaTKoBpeMeHHol namsaTtu [22].

AHann3 o6bEKTUBHOIO BO3AECTBMS WyMa Ha paboToCNoCO6HOCTL YesioBEKa B OTHOLWEHUN pacnpepge-
NIeHNs, BPEMEHHOW CTABGWILHOCTM U TOYHOCTU U3MEpPEHWUIA, KOTopble AO/MKHbI 6biTb AOCTUTHYTbI, AEMOHCTPYU-
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pyeT BaXHOCTb ISE. NMOCTOPOHHME C/lOBa MOTYT HEraTUBHO CKasaTbCsl Ha NPOM3BOAMTENILHOCTU, a YacToTa KX
MCNOMb30BaHNSA MOXET MOBMNATL Ha MaclwTabbl Takux nocriencTsuin [14].

Kak ocMblcneHHasi, Tak U 6eccMbiC/ieHHasi peyb HapyllaeT KOMM/IEKCHOE BbINOMHEHWe 3afauyn, Ho ad-
(pEeKT OT OCMbIC/IEHHON peyn 3HauuTenbHO Bbiwe. Kak noBTopeHue, Tak U ceMaHTuMyeckasa obpaboTka, ydva-
CTBYKOLLME B NOHMMAHUN MPOYUTAHHOIO, MNO-BUAUMOMY, NOABEPXKEHbI HAPYLIEHUAM NOA BAMSAHMEM MOCTOPOH-
Heil oCcMbIC/IEHHON peun [26]. ISE HapywaeT KOppeKkTypy. BpeaHble nocneacTBmsi NOCTOPOHHER peyn 3aBUCAT
OT TOro, HaCKO/IbKO OHa ocMbicnieHa [21].

JKCNepuMeHTbl MoKasblBalT, YTO B OT/IMUME OT LieNeHanpaB/iEHHOrO NPOC/AyLUBAHUSA, KOrga 3HaKOM-
CTBO C roslocom cobecepHuka ynydywaeTt NOHMUMaHWe peun, 3HAKOMCTBO C peyblo, Ha KOTOopyl He o6GpauwiatoT
BHMMAaHUSA, HapyllaeT 3anoMuHaHue LeneBoil peun [23]. DTo o3Ha4aeT, YTo B paboueii cpefe pedb Konner, He
oTHOCSIWascs K Aeny, Bbi3biBaeT 60/1ee Cepbe3Hble HapyLIEHUS.

4.6 BaXHOCTb KoHuenuuun T-O-P

B uyacTHOli cpefe nonb3oBaTenu MOryT BblOMpaTb N06bIe Mepbl CHMKEHUS pasgpaxalwlwero BO3gei-
CTBMSA WyMa, OAHAKO B opraHu3aumnax NpuMeHsT apyrne nogxoapl. O6ocHoBaHue KoHuenuun T-O-P 3aknio-
yaeTcsa B TOM, 4YTO NpeAoTBpaLleHMEe 3BYKOBbIX COObITUIA, KOTOPblE MOXHO paccMaTpuBaTb Kak UCTOYHWUK LIYMa,
BbI3blBaeT MeHbLUE npobnemM, yem 6opbba C Mx BO3AelCTBMEM. DTO cornacyeTcs ¢ MPUHLUMNOM «CBO6OAbI OT
BMellaTenbCTBa MexAay 3agayeli u okpyxatwlei cpefoii», onmcaHHbiM B MICO 9241-500.

B Tex cnyyasx, Korga BbINo/IHAEMasa Nosb3oBaTesieM 3afada MOXET NPUBECTU K YXYALWEHNO COCTOSHUS
NN HexenaTtefibHbIM NOCAEACTBUAM A8 APYrMX Nuy, u/uam okpyxatwlwein cpegbl, npefoTBpalleHne Takmx
nocneAcTBUA cnefyeT HauMHaTb C TeXHMYeckux Mep. OpraHM3auuoHHble Mepbl TPeOyT M3MEHEHUs nose-
LeHns apyrux noaed n noaToMy A0/KHbl ObiTb BBEAEHbl B KA4YecTBe cnefylLero atana, NoCKosbKy fboe
n3MeHeHne B paboTe opraHusaumm MOXeT CTaTb NPUUYMHONM AanbHENWNX HexenatesnbHbIX nocneacTeuii. Ha-
KOHeL, M3MeHeHMe INYHOTOo NOBEAEHNS NOMb30BaTeNs WM OCHalLeHWe ero, Hanpumep, cpeacTtBamMmum UHAUBU-
AyanbHOW 3alWmnTbl, ABASETCA NO pasHbIM NpUYMHaM nNocnefHum CpeAcTBOM, HO MOXET ObiTb HE06X04MMbIM B
onpepeneHHbix o6¢cToATeNbCTBaX. MPUOPUTET KONNMEKTUBHBLIX MEP 3aliuMTbl Nepes mMepaMmy UHAUBUAYANbHON
3aWnTbl ABNAETCA 06WenpM3HaHHbIM NPUHLUNOM B 06/1acTM OXpaHbl TpyAa U TEXHUKU 6e30MacHOCTU.

OpraHn3aunoHHbIA U NINYHbIA BKNag B CHWKEHME LymMa He3aMeHWM, HO ero He paccMaTpuBarT B Tex-
HUYECKNX cTaHAapTax rnaBHbIM 06pa3oM MOTOMY, YTO OpraHM3auMOHHbIE Mepbl U U3MEHEHUS B NOBELEHUU
nepcoHana He BXOA4AT B 06/1acCTb NPUMEHEHNA CTaH4apToB.

5 Mepbl KOHTPONSA BO3AEACTBUSI 3BYKOBbIX COObITUI

5.1 O6uwme NonoxeHus

B MICO 9241-6 opraHu3auus NpocTpaHCcTBa M MjaHMpoBKa paboyero mMecTa OMMCaHbl Kak OTnpaBHas
TOYKa A8 co3fjaHus npuemnemMon cpefbl (CM. pUCYHOK 6). Bce nepeuncneHHble acnekTbl, BKIOYasA «UCKyC-
CTBEHHOE 1 eCTeCTBEHHOE OCBeLleHMe», MOryT cCnoco6CcTBOBaTb YCMNELWHOMY KOHTPO/H aKyCTuyYeckoli cpefbl.

HenocpefCTBeHHbIW BKNaj B «MNepemMelieHne 1 OpueHTUpoBaHue» BHOCUT, Hanpumep, npegoTtspatye-
HMe nmepemeLLeHns Tpynn 1 oTAEe/bHbIX NuL, No paboyeil cpege nyTem ero 3aMeHbl BepOasibHbIM 06LLEeHNEM.
(Tun mMepbl: TEXHUYECKas 1M opraHu3auuoHHas.)

Hapnexauwas opraHmsaunsa paboTbl, HaNnpumMep BBEJEHNE «TUXOro yaca», BO BPEMS KOTOPOro 3anpetye-
HO ucnonb3oBaHue TenedoHa M NOAO6HbLIX YCTPONCTB, MOXET MOMOYb YMEHbLIUTL pa3jpaxeHne OT 3BYKOBbIX
cobbITHiA. (TN Mepbl: OpraHn3auMoHHas.)

«[lcuxocoumanbHble akTopbl», TakMe Kak yBaKeHue K TpeboBaHWAM KOJMer uiM usyvyeHme COOTBET-
CTBYIOLWMNX peyeBblX TEXHO/OrMIA, 06bIYHO NOMOralT 60Mblue, YeM 60/blas YacTb BbINMOSTHUMbIX TEXHUYECKUX
Mep. (Tvn mMepbl: opraHu3alMoHHas u/unum nepcoHanbHas.)

CBETUNIbHUKN A1 UCKYCCTBEHHOIO OCBELLEHWUSA MOTYT co3faBaTb LyM WM yCUMBaTb €ro pacnpocTpa-
HEeHue n3-3a WCMNOMIb30BaHWUA TBEPAbIX MaTepuasnioB, TakMX Kak akpuaoBO€ CTEK/10, HO TakXe MOryT noMoub
YMEHbLWNTL pasgpaxeHne 6narogaps Takum sfeMeHTam, Kak MArkue TKkaHeBble paccemsartenn. OKHa, M3ro-
TOBJ/IEHHbIE U3 aKyCTUYeCcKU TBEPAOro Martepuana (cTekna), CyWeCTBEHHO BJ/INAIOT Ha aKyCTUYECKyl cpegy.
Ecnun okHa TakKxe MCMonb3ylT ANA BEHTUAALUKU, TO UX aKyCTUYecKoe BO3[eliCTBME He MOXeT ObiTb 3apaHee
onpejesieHo WY HOPMUPOBAHO OnMpefeneHHbIMU NpefesibHbIMU 3HavyeHnaMn. (Tun mepbl: TexHnyeckas.)

MoppobHaa nHopmaumsa 06 obLeil cTpaTernn KOHTPOASA WyMa Ha pabounx MecTtax, cogepxawmx 06o-
pyfosaHue, npusegeHa B MICO 11690-1.
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P1cyHOK 6 — BadkHble napameTpbl OpraHu3aumy NpocTpaHCTBa W NIaHMPOBKM paboyero Mecta

5.2 YnpaBneHue 3ByKOM U LLIYMOM

5.2.1 O6uwme nonoxeHusi

YnpaB/ieHne akyCTUYEeCKON cpefoil Ha CerogHsWHUA AeHb ABNAsSeTCA Hambonee C/M0XHON 3agaveli npu
npoekTnpoBaHuun paboueli cpefbl. OCHOBHbIMU NPUYMHAMU ABNAIOTCA NPOTUBOPEYNBbIE TpeboBaHNA, CBA3aH-
Hble C UCNOMb30BaHMEM 3BYyKa A8 KOMMYHUKauun (3BYKOBOrO B3auMOAEWNCTBUSA), U BO3AeNCTBME aKycTuye-
CKMX BMelLaTenbCTB Ha Apyrne hakTopbl OKpyxXalLein cpeabl.

B nomeleHnsix, npegHasHauyeHHbIX A5 €QUHCTBEHHOW Lenun, Taknx Kak YuTasbHble 3anbl 6nbnmoTek
WUNN NeKUMOHHble 3asbl, MOTYT ObiTb NPUHATHI 3P EKTUBHbIE MePbl AN PelleHUs NoCTaB/IEHHOW 3ajauw.
B umTanbHbIX 3anax okpyxatlias cpeja cnpoekTupoBaHa TakuMm o06pa3oM, YTOObl Kak MOXHO MeHbLUe OTB/e-
KaTb BHUMaHue nocetuTenell, B TO BPEMS KakK B JIEKLMOHHbIX 3a5ax KOHEYHOl Lenbl SBAsSeTcs pacnpoctpa-
HeHVe 3ByKa OT roBOpALLEro kK ayautopuu. ON8 AOCTUXEHUSA Leneil B Takux yCcn0BUAX NPU MPOEKTUPOBaHWUK
34aHus, Kak npasunio, NPUMHUMAKT COOTBETCTBYIOLLIME TEXHUYECKME Mepbl. [laxe B 3TOM c/iyyae Heo6xoaumo
KOHTpO/NIMpoBaTb NOBELEHUE BCEX BOBMIEYEHHbIX NUL,.

Pabouast cpega — 3TO MPOCTPAHCTBO 06LWEro HasHayeHus. JIloaM B 3TOM MPOCTPAHCTBE HE TOJIbKO Bbl-
MOJTHAT CBOM 3a4ayun. BbinonHAA cBOM 3afjayn, OHM M34alT 3BYKU, KOTOPbIE MOTYT ObiTb 6ECCMbICIEHHbIMY
ANA ApYTUX W, cnefoBaTesibHO, MOTYT CYATATLCA LWYMOM HE3aBUCMMO OT €ro ypoBHs. OHAKO OHU TakKxXe MOoryT
6bITb akTyasibHbl B 3aBMCUMOCTU OT UX COAEpXaHWs, Hanpumep TenedOoHHbI pa3roBop Koaneru, KoTopbli
MMeeT Kakoe-TO OTHOLWEeHWe K NIMYHOW Xu3Hu. B cpepe, ucnonb3yemoli KoMaHAoW, Bcerga cylecTByeT Bep-
6anbHas KOMMyHuKaums (o6meH MHdopmaumnein), HaCTUYHO MHOpMaTMBHASA KOMMYHUKauus (MHdopmayms
WKW WYM) U WYM, T. €. peyYb, He MMelLast HUKAKOro OTHOLWEHNS K KOHKPETHOMY YEeNIOBEKY WX rpynne.

Cnoco6HOCTb MOMELLEeHMA UM 3M1eMeHTa CBSA3M nepefaBaTb peyb MOXET ObiTb M3MEpEeHa C MOMOLLbIO
ero (pmsnyecknx xapakrepucTuk [MHaekca nepepaym peun (STI). STI — 3710 xOopowWwoO 3apekoMeHA0BaBLLNA
cebs 06BbEKTMBHbLIN MOKasaTeNnb, NO3BOMANWMNIA onpeaennTb, Kak XxapakTepPUCTUKM 3/1eEMEHTa nepejayn WH-
dopmauum BAUAIOT Ha pasbopuuBocTb peun. OgHako STl 3aBUCUT OT pasnIMyHbIX (DaKTOPOB, TakKMX Kak ypo-
BEHb peuyn, YypoBeHb (POHOBOrO WyMa, HaAU4Msa B MOMELLEHUM 3Xa, BpeMeHu peBepbepauun u adekTos
MacKUpOBKM, a TaKKe OT pas3/INYyHbIX TEXHUYECKNX XapaKTepPUCTUK 060pyA0BaHMWs, EC/IM OHO AB/IIETCH 4aCTbHO
afiemeHTa nepegayvm nHgopmauum (cM. pucyHok 11). B nomeuieHnsax obu,ero HasHauyeHus BbICOKOE KayecTBO
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nepefayn peyn He AABASETCHA KOHEYHON Lenblo ANA BCex 3afjay U nonb3oBartesneil. Bo MHOrMx cutyaumax op-
raHnsaumnsa aKycTM4ecKkoin cpefbl, No3BOMAAOWAA CHU3NTbL Pa3bopyMBOCTb peyun, MOXeT ObiTb nNpeanoyYTUTEb-
HO.

YnpaBneHue akycTU4eckoin cpefoli TpebyeT nepBoHavyanbHOro aHannsa ga onpefesieHns Hauayudwero
KOMMpoOMMUCca MeXay AOCTUXMUMBbIMU NPpenmyliecTBaMn U yCUIUAMU N HeJocTaTkamu NpPAMOro Uan KOCBEH-
HOro xapakrtepa. OTa 3afaya TpebyeT Le/IOCTHOro MbIL/IEHNA U feACTBUIA, NOCKOJIbKY 419 NOJyYeHus onpe-
JeneHHbIX NpenmyLl,ecTs (HanpuMmep, nydwein pa3ébopynBoCcTn peun) MoryT notpeboBatbcs Mepbl (Hanpumep,
aKycTuyeckne skpaHbl Mexfay Kosjeramu), KOTOpble WHOT4a HeraTMBHO BAMAKOT Ha paboTy, a Takke Ha pas-
60pUYMBOCTL peuun, NOCKobKY rosopsiiero 6osble He BUAHO.

B cootBeTcTBUM ¢ MICO 9241-6 mMepbl MO KOHTPOJ/IKO aKyCTUUYECKON cpefbl MOXHO pasfennTb No Lessm
Ha Tpu rpynnbl (cM. NCO 9241-6:1999, pucyHok B.1):

- CHWXEHNEe OLEeHOYHOro YPOBHS;

- ONTUMM3ALUA OTHOWEHNA curHan/wym (KOHTPOsib pa3bopynBOCTU peyn);

- CHUXEHMEe YpPOBHA LWyma B paboymx NOMeL,eHUssX UaM B HENOCPeACTBEHHONM 6aM30cTh OT pabouunx
MecT.

5.2.2 CHmMxXeHue OLueHOYHOro ypoBHA

OTa rpynna mMep HanpaBsieHa Ha CHMXeHue obuwero ypoBHs wyma. OueHOYHblli ypoBeHb (LAR) — 370
XapakTepHoe 3HauvyeHue ypoBHA wyma. OLEeHOYHbI YPOBEHb OnpefensaioT A4NA 3a4aHHoro nepuoja BpemMeHu
(cm. NCO 1996, NCO 9612, NCO 11690). Mpu onpeneneHnn OLEHOYHOIO YPOBHA He YyUYUTbIBAOT 3BYKOBbIE
cobbITWSA, KOTOpbIE CAyXaT A48 KOMMYHUKaLUn YyenoBeka, Haxo4sWweroca Ha faHHom paboyem mecTe, C 4py-
rmMu Niogbmun (pasroBopbl, KOMMYHUKALMOHHbIE CUTHAbI).

N3mepsatoT 3KBUBANEHTHbII YpOBEHb 3BYyKa (ZAeq), KOTOpbI/i COOTBETCTBYET NPOAO/KUTENBHOCTU BCEW
paboueit cmeHbl (8 yacoB). LAeq — 3TO LWIMPOKO pacnpoCTpPaHEeHHbIN nokasaTesb, UCMOb3yeMblii B MPOMbILL-
JIEHHOCTU /1 XapaKTepuUCTUKM YPOBHA LIyMa B LIYMHbIX MOMelweHnax. MeHee yMeCTHO XapakTepu3oBaTtb
BO3MOXHOE pasfjpaxeHue nepcoHasna, BbI3BAHHOE WMMY/IbCHbIMU 3BYKaMu WM 3BYKaMW, U3MEHSOLMMUCA
BO BPEMEHM.

CHUXeHNe YpOoBHA LWyMa, co3faBaeMoro obopyfoBaHnem, BKIOYaeT B cebs Lenblii pag Mep, Takux Kak
ycTpaHeHne 3BYKOB, M3faBaeMblX TesedoHaMu, U 3BYKOM30AAUMA NpUHTEpoB. Hanbonee pekomeHAyeMblM
MeToAoM sBnseTca 60pb6a C MCTOYHMKOM LUyma, HanpuMmep, nyTeM MCMosib30BaHWUA MaJsioWyMHOro o6opygo-
BaHUA.

OCHOBHbIM nokasatenem AN Wyma, co3gaBaeMoro obopygoBaHMeM AN MHPOPMaLMOHHbIX TEXHOMNO-
TMA 1 TeNeKOMMYHUKaLnii, BNSAETCS KOPPEKTUPOBaAHHbLIM Mo A ypoBeHb 3BYKOBOW MouwHOcTM (LWA). Ero 4°"
MOSHAKT APYroli BeNnyYmMHoi — ypoBHeM 3ByKa (LpA) B MecTax pacnosioxXeHus onepaTtopa uan Habnwgarens
(cm. UICO 7779).

LpA Ha mecTe onepartopa oTpaxaeT YPOBEHb LlyMa B HENOCPeACTBEHHOIW 6/M30CTU K onepaTopy, B TO
BpemMs kak LWA nomoraeT onucaTb LyM, CO34aBaeMblii Ha ApYyrnx paboymx mecTtax.

Ob6a Habopa faHHbIX yKa3biBalT B cOOTBETCTBMK ¢ MICO 9296, OHM NpuBeAEHbI B TEXHUYECKOM Macnop-
Te NMPOAYKUUN UKW B MNacnopTe 3KOMOTMYECKUX XapaKTepuUcTuUK NpoayKuun.

B oduCHbIX NOMeLeHNAX KnaBuaTypbl ABAAIOTCA OAHUM W3 CaMbIX LWYMHbIX YCTPOWCTB, TakK Kak Ux uc-
nosb3ylT B TeYeHue Bcero pabouero gHs. B cootBetcTtBuM ¢ CO 9241-410 ypoBeHb LyMa, M3gaBaeMoro
KnaBmatypamu, MOXHO OTHECTU K TPEM KaTeropusam:

- C1: nogxoauT ANa KOHepeHu-3anos unau 3agady, Tpebylowmx KoHUeHTpauun BHUMaHusa (ot 35 go
45 np);

- C2: noaxoguT ans o6bl4yHOM odncHol paboTbl (0T 45 go 55 gb);

- C3: noagxoaunT Anst NpOMbIW/IEHHbIX NoMmew,eHuii (oT 75 go 80 gb).

PekomeHgyeTtcsa BbibupaTb C1l. MOCKONbKY MHOTME U3AENNA HE UMEOT MapkMpoBKKU, nepeg nokynkon mx
cnefyeT NpoTecTVpoBaTb Ha ypOBEHb U3faBaemMoro Lyma.

[na npuHTEpoB CyllecTByeT B3aMMOCBA3b MeXAY CKOPOCTbIO neyaTtn U YpOBHEM u3[aBaemoro Liyma,
MOCKOJ/IbKY OCHOBHbIM MCTOYHMKOM 3BYKa ABNSieTCA ABWKeHue bymarn. Takum ob6pasom, npuobpeTeHne npuH-
Tepa C HU3KMM YPOBHEM LUyMa He Bcerga ABAsAeTcA OonTuMasibHbiM BapuaHToM. [1/18 4acToro Mcnosib3oBaHunA
NMPUHTEPOB C BbICOKO CKOPOCTbIO MeyaTy YCTPOKCTBO criefyeT nMbo nepeMecTuTb B OTAE/IbHOE NOMELeHne,
nn6o ncnonb3oBaTh CrneunanbHoe orpaxjeHue. bonblwas yacTb NPUHTEPOB CNOCO6HA noagepxuBaTtb 6ec-
LIYMHbIA PeXnM, KOTOPbIA N0 BO3MOXHOCTW cnefyeT UCNO/b30BaTh.

MoBbllWeHNe 3BYKOMOI/IOWEHNA ABASETCSA 06blYHbIM MeponpuaTnem n obecneynsaeT 3alinTy OT LWyMa
13 M6bIX NCTOYHNKOB. [NA 3TOM Uenn MOXHO UCNO/b30BaTb N11060e 060pyAOBaHNE, MOBEPXHOCTM NoMelle-
HVUA MNn Mebenb. CBA3aHHbIE C 3TUM 3aTpaTbl U AocTUraemMblil ahekT 3HauUnMTelbHO pa3inyarTcs.
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[Ba npumepa Takoro pelleHus npuBefeHbl Ha pucyHkax 7 u 8 [34]. PacueT adhpekTUBHOCTU mMep Aeit-
CTBUTENEH A/19 KOHKPETHOM no3vuyun B paboyem nomelieHun (CM. pUCYHOK 7). Ins yka3aHHOro paboyero me-
CcTa CHMXEHMEe YpOBHA Wyma cocTtaBnseT oT meHee 0,5 go 9 ab (cm. Tabnuua 2). Ansa gpyrux paboumnx mect
pe3ynbTaT aHa/lorMyeH.

1— wkad

MctouHmk: DGUV Information Akustik
im Biiro, VBG Hamburg, 2012-09.

PucyHok 7 — Paboyee nomeLyeHve
n paboyee mMecTo

Ta6nuua 2— BapuaHTbl aKyCTUUECKUX PELLEHWIA U UX Pe3ysibTaTbl

3BYKONMOI/IOLLAOLLIYA BapuviaHT
SNEMEHT VI V2 V3 V4 V5 V6 V7 V8 V9 VIO

KoBpoBoe nokpb e

3BYKOMON/IOLLAHOLLMIA
MOTOOK

BeptukasibHbie
LLITOPbI (>Kauo3u)

3ByKoror/ioLLatoLLyie
CTeHbI

CreHoBas naHesib
(wrpma)

MNepeoHAsa cTeHka

LWKadpa

SPL y 3aa4aHHOMO 628 578 622 589 622 600 575 559 557 538 565
paboyero mecta, ob

Bpems

peBepbepauymn

B CeKyHax

500 'y 15 05 1,3 09 13 08 05 04 04 03 06
1000 'y 170 04 09 06 09 06 04 03 03 03 04

CHwkeHne SPL

Yy 3afaHHOro - 50 05 4,0 05 28 5,2 7,0 71 90 61
pabodyero mecta, ob ’

McTtouHuk: DGUV Information Akustik im Biiro, VBG Hamburg, 2012-09.

Ha cnepywouwem npumepe nokasaHo 60/iee MPOCTOPHOE NOMelLeHMe, Ucnonb3yemoe s TenedOoHHbIX
neperoBopoB, HaNpuUMep, B KON-UEHTPe. M3-3a Ha/M4nUs CUCTEMbI OXJ/TaX[EHUSA, BCTPOEHHOW B MOTONOK, UC-
No/sib30BaHMe 3BYKOMOI/MOWAaLWMX MaTepnasioB Ha NOTO/IKE HEBO3MOXHO. BMEecCTO 3TOro MOXHO WMCMO/b30-
BaTb neperopofkn. CBETUIbHUKN MOTYT OGbiTb OCHALLLEeHbl aKyCTUYECKMMMK pelleTkamu (CM. pUCyHOK 8, Tabnu-
uya 3). OHM ycTaHOBMAEHblI Hafg paboynmy mecTamu.
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1— wkadobl

WcTouHmk: DGUV Information Akustik im Buro, VBG Hamburg, 2012-09.
PucyHok 8 — Pabouee npocTpaHCTBO A1 HECKOSbKMX YeNOoBeK, UCMOoMNb3yeMoe A1 0ObIYHbIX TeNedIOHHbIX
neperosopos

Ta6nuua 3— BapuaHTbl aKyCTUUECKMX PELLUEHWIA U UX PesyNbTaTbl

3BYKOMOI/IOLLAOLLINIA
aneMeHT

KoBpoBoe Mokpb e
OT CTeHbI 10 CTEHbI

3BYKOMOT/IOLLAIOLLE
CTeHbI

MepeaHaAa cTeHka

LWKadpa

CBeTWIbHVIKA C
aKyCTUHECKMN
peLueTkamm

AyencTbii
MoABECHO MOTO/IOK

OKpaHbI BbICOTON
12 m

SPL y 3agaHHoro
pa6ouero mecta, ab

Bpemsi peBepbepauyn
B CeKyHaX

500 Iy,

1000 Iy

CHwxeHve SPLy
3a1aHHOro paboyero
mecTa, b

“PacyeTHble 3Ha4eHusI.

V3

63,0

13
0,8

3.3

V3.0.1

62,3

11

4,0

V5

13
10

32

BapvaHT
V5,01 V5.02 V31 V51

624 589 87°0 6lle

0,8 04

3.9 74 52 52

MctouHuk: DGUV Information Akustik im Buro, VBG Hamburg, 2012-09.
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HekoTopble 3/1EMEHTbI TaKMX PELIEHWA HEe MMEKT Kakux-nmbo HeraTMBHbIX MOCNEACTBUA (Hanpumep,
KOBPOBOE MOKPbITME OT CTEHblI A0 CTEHbI), B TO BPEMS KakK MOABECHbIE MOTOJIKM TpebykT 3anaca BbICOTbl NO-
Melw,eHns. Ecnn 3To HEBO3MOXHO, MOXET yXyALUTbLCA BOCNpUATUE NOMeLeHUs. Kpome TOro, 1M3-3a Hanuuus
neperopogok, 3KpaHOB N pPeLIeToK MOXeT YXyAWMWTbCA LUPKYNAauMs Bo3gyxa B nomeweHuun. lMornouwatrouwme
CTeHbl 1 (hacaibl WKadoB OrpaHMyMBaloT BbIGOP LBETOB A1 3TUX NOBEPXHOCTEN. [locne ux yctaHoOBKU LBeTa
HENb3s W3MEHWUTb, HE yAanuB 4YacTb MOBEPXHOCTEN. DKpaHbl MPENATCTBYOT BU3yaslbHOMY KOHTaKTy Mexay
pa6oTHukamu. OHM TaKxe co34arT NPenAaTcTBUA Ans AHeBHOro ceeTa. O6blYHbIe hopMbl 06LLETO OCBELWEHNS
pacnosoXeHHbIX psgaMmy pabouymx MecT M MPOXOAOB MOTYT MPUBECTU K YXYALIEHWKO OCBELLEHHOCTW MNpU UC-
No/sIb30BaHNN 3KPAHOB.

[ns 60nbWNHCTBA BapnaHToB KOMGOpTHas akycTMyeckas cpeja C MOMOLLbI0 TEXHUYECKMX Mep He A0-
cTuraetcs. YTo6bl OLEHNTb BO3MOXHYI akyCTUYECKYl cpedy B ohuce, MOXHO BOCMOMb30BaTLCA NPUMEPOM,
nokasaHHbIM Ha pucyHke 5. OLEHOYHbIA ypoBEHb A8 06bIYHOrO0 OPMCHOr0 MCMNONb30BaHNUSA NPEBLICUT 6aso-
Bblli ypoBeHb 37 Ab npubam3nTenbHO ToNbko Ha 4—5 ab. Ecnn paboTa cBsizdaHa C YacTbiMU TenedgOHHbIMK
neperosopamu, ypoBeHb Llyma yBesiMymBaeTcsa npumepHo Ao 55 ab. cnosib3oBaHMe TOro Xe npoctpaHcTBa
(cm. Tabnuuy 3) gnsa 3agad, B KOTOpbIX Npeo6nagatT TeslePOHHbIe NEpPeroBopbl, NPMBEAET K YPOBHIO LWyMa
65 ab (6e3 cneynanbHbIX Mep), KOTOPbI MOXET BblTb CHMXEH Ha 10 4B Npy NPUMEHEHUN pPas3fINYHbIX aKyCcTu-
YECKMNX peLLeHNnia.

3BYKOM30M1AUNA KOHCTPYKTUBHbIX 3/IEMEHTOB O3HayaeT, YTO KOHCTPYKTUBHblE 3/71eMeHTbl (CTEeHbl, NOTO-
NOK, OKHa) AO0/MKHblI OblTb Hajnexawum o6pa3om KM30/MPOBaHbl OT LWYyMa, PacnpoCTPaHAKLWEerocs no KOoH-
CTPYKUMN 1 BO3aYXy. M3-3a pa3nnunii B pasmepax NoMeLlLeHnid, Bujax AeaTeNbHOCTM 1 ypOBHE WymMa B nome-
weHnn (ypoBHe hOHOBOrO WyMa) akycTunyeckme tpeboBaHus, npegbsaBasemMble K KOMNOHEHTaM, MOryT ObiTb
afanTMpoBaHbl K COOTBETCTBYKLWUM ycnoBusam (cm. Tabnuuy 4). TpeboBaHus, npeabsBsieMble K CUCTEME
3BYKOU301AUMK, BbIOUpPAKT B 3aBMCUMOCTU OT (POHOBOrO LWyMa.

Ta6nunuya 4 — PeKkoMeHAauWn B OTHOLLEHWW 3BYKOW3OMALUMU KOHCTPYKTUBHBIX 3/IEMEHTOB A1 Pa3/IMUHbIX OCOMCHBIX
3a/a4y 1 ypoBHei (hoHOBOro Wwyma (6e3 yueTta AeAaTesibHOCTU 1 060pyA0BaHMSA), KOTOPbIE HE AO/MKHbI ObiTb MPEBbILLIEHbI

AKyCTUYECKME pEKOMEHAALNY, YpoBeHb (hOHOBOrO

Bup pesatenbHoCTH Tun nomeLeHmns

N30/1ALMA U OrpaHnveHns wyma LAeq nb

3afaun C BPEMEHHOI KOH- Xopowas LWymMou3onsaumsa oT co- EauHbin odmnc ¢ 06blYHbIMUA 35—40
LeHTpaumeli BHAMaHUs, ceflHMX ohUCOB; OYeHb Xopolwas TpeboBaHUAMYU Nosib30BaTe-
3a4ayn, VHorga MOBTOPSAK-  YCTHast KOMMYHUKaLMA nen
Lwmecs
3ajaun C BPEMEHHON KOH- Xopowas LwymMomsonsaums OoT co- Heckosbko 0giMCOB C 06bIY- 35—45
LeHTpaumeli BHAMaHUS, cefHUX paboumx 30H U afekBaT- HbiMM TpeboBaHUAMW NOJib-
3ajaun, VHOTAa MEeXaHu3n- HOoe 3JKpaHMpoBaHvWe CcocefHux 3o0BaTenei
poBaHHble pabounx MeCT; Xxopollas ycTHas

KOMMYyHMKaLms
3agaun B 3HaUUTENbHOW cTe- JlocTatoyHas LWymou3onaumsa OT  Heckonbko oMcoB C HU3- 40—45

neHn MmexaHnsnpoBaHHbIE

cocefHNX paboumx 30H U HU3KUIA
YPOBEHb 3KpaHWPOBaHWSA cocef-

KUMKW TPeGOBaHUSIMU MOSb-
3oBarenei

HUX pabounx MECT, OrpaHMyYeHHas!
KOH(DMAEHLMASIBHOCTb,  XOpoLuast
YCTHasi KOMMYHUKaLWsi

McTouHmk: NCO 9241-6:1999, Tabnmua B.1.

5.2.3 Bpewms peBepbepaumn

Bpemsa peBepbepauun ABNAETCA BaXHOW XapakTepucTukol Ansa N6oro 3aMkKHYTOro npocTpaHcTBa.
Kak BugHo n3 tabnuy 2 u 3, nto6oe BMewaTesibCTBO MOXET Ha Hero noBaunATb. Ana ob6ecneyeHuss xopollel
Bep6asnibHON KOMMYHUKaLUM N AOCTATOYHOrO «aKyCcTU4ecKoro koMmcopTa» peBepbepaumns go/mkHa ObiTb Kak
MOXHO 60siee HU3KOoN. CrieayeT CTPEMUTLCA K TOMY, YTOObI Bpems peBepbepauun coctaBnssio ot 0,540 1¢c B
aounanasoHe yactoT oT 250 Iy go 4 kiy,

MakcumanbHOe pekoMeHAyemoe BpeMs peBepbepauun pabouyeit cpefbl 3aBUCUT OT ee obbema. B Ta-
6nuue 5 npuBefeHbl MakCcMMasbHble peKoMeHAyeMble 3HauyeHUss BpeMeHu pesepbepaunn B 3aBUCMMOCTU OT
o6bemMa nomeuweHns, cm. MCO 9241-6.
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Ta6nuuya 5— Makcuma/ibHOe Bpems peBepbepaLm B 3aBUCMMOCTH OT 06beMa NOMeLLeHNs!

MakcumasnbHoe pekoMeHgyeMmoe Bpems pesep6epauuu,

O6beM MOMeLLeHNs, c

M3
Pa3rosopHaﬂ peyb O6u.;ee Ha3Ha4vyeHune
50 Hly Hly
100 0,45 0,8
200 0,6 0,9
500 0,7 1,1
1000 0,8 1,2
2000 0,9 1,3

H/y — He yCTaHOB/EHO.

5.3 OnTummsaymns OTHOWEHUS cUrHan/lwym

5.3.1 O6Lwue NOMoXeHUs

TepMUH «OTHOLWIEHNEe CUTHaN/WyM» SIBSAEeTCA MNOHATMEM M3 061acT TEXHUYECKUX KOMMYHMKauunii. Cno-
BO «lUyM» B J@HHOM C/ly4ae OTHOCUTCS He TOJIbKO K akycTuke. OTHOLWeHWe curHan/wym — 3TO nokasaTeflb,
MCNonb3yeMblil B Hayke U TEXHUKE, KOTOPbIA CpaBHMBAET YPOBEHb MOJIE3HOrO CUTHasa C YPOBHEM (DOHOBOTO
wyma. OTHOWeHNe curHan/wym onpepensitoT B BUAE OTHOLEHMA MOLLHOCTM CUrHasa K MOLWHOCTM wWyma K
yacTo BblpaxaloT B geumbenax (ab). OTHoweHne, npesbliwatowee 1.1 (6onee 0 Ab), ykasbiBaeT Ha TO, 4YTO
CUTHaN cufbHee WymMma.

MnnocTpaumei K aTOMy TEPMUHY siBAsieTCs pucyHok 9. C ero noMoLlblo onpefensioT OTHOWeHNe pene-
BAHTHOM M HepeneBaHTHON MHopmauun B KaHane cBsA3n (MM nHTepdelice).

X — Bpems; ¥ — MOLWHOCTb; 1— LyM; 2 — OTHOLWEeHne curHan/wym; 3 — curHan

PucyHok 9 — MpuHUMN onpeaeneHnst OTHOLIEHWS CUTHa/LLIYM

OCHOBHOW Uenblo onpeAenieHnst OTHOLWEHUSI CUTHa/lWyM SIBSIETCA OLEHKa WA ynydweHue pas6op-
UMBOCTM peun. Bo MHOMMX cnyvasix BaxHa NPOTMBOMOMOXHAA LEefib — CHUXEeHUe pasBopunMBOCTU peuu, Ha-
npuMep, Ha OTKPbITOM MPOCTPAHCTBE. ®aKkTOpbl, BAUSKOLWNE HA Pa36oOpPuMBOCTb peuu B SIIO60M KOHKPETHOM
noMelLeHnN, NnokasaHbl Ha pucyHke 10.
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PucyHok 10 — dakTopbl, BAUAIOLWLME Ha pasbopurBOCTb peun

B cpepe c ypoBHem wyma 45 ob npu ypoBHe 3ByKa 4esioBEeYeCcKoro ronoca 65 gb Ha paccTtoaHun 1 m oT
rosopsuiero (oTHoweHne curHan/wym +20 gB) oTHoweHue curHan/wym cTtaHeT paBHbIM O gb Ha paccTosiHUM
npn6nusmntenbHo 11 m (cM. pucyHok 11).

X — paccrosHue; Y — ypoBeHb 3Byka, Ab; 1— paccTosiHue OT roBopsilero; 2 — ypoBeHb (DOHOBOrO LymMa

PucyHok 11 — OTHoLueHune CVIFHafI/UJyM A1 4eynoBEe4YEeCKOoro rosioca B noMeweHnsx

5.3.2 Tyt nepepayn rosoca B NMPOM3BOACTBEHHbLIX YCNOBUAX

lon0Cc roBOPSLLEr0 B KAYECTBE XEaeMoro curHana MoXeT AOCTUraTh Lenn, yxa npegnosaraeMoro cny-
waTens, pasnuyHbiMU NyTaMu. Mpu o6 eHNn NMLOM K ULy Hanbosiee BEPOSATHBIM NyTeM sBAsSeTCA nepegava
3ByKa No BO34yxy. Ho obuieHne BHYTpM KOMNEKTUBA B 60AbLIMX NOMeLLeHUaxX (Hanpumep, B AMcCneTyepCcKunx)
MOXeT noTpeboBaTb UCMNO/b30BaHUSA TEXHUUYECKUX CPEACTB, Aaxe ecnm oba napTHepa MOryT BuaeTb ApYyr
apyra.

Bo MHOIMX npocheccroHanbHbiX cpefax napTHep No 06LLEHMNI0 HAXOAUTCSA B APYroM MecTe. Takum o6pa-
30M, HE06X0AMMO MCMNONb30BaTh TEXHUUYECKME CPEeACTBa, TakMe Kak cTaunoHapHble TenetoHbl, MOBUbHbIE
TenedoHbl UM KOMNbIOTEPHOE 06opyfoBaHMe. 158 NpoBeAeHNss COBELLAHUA UM KOHepPeHLMiA UCNOo/b3yIoT
Apyroe o6opyaoBaHue, ycTpolicTBa BBOAa W BbiBOAA KOTOPOrO PacnosioXeHbl He HEMNMOCPEACTBEHHO Y TOBO-
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psAwero wuam cnywartensa. MobunbHble TeneoHbl, NCNOMb3yEMble B aBTOMOOUAAX, TaKXe PacnosiokeHbl Ha
HEKOTOPOM paccTOsHWW OT NoJsib3oBaTens.

OTO 03HayaeT, YTO Ha YeNOBEYeCKYyl pedyb, Npexae Yem OHa AOCTUTHET cnywartens, MoXeT O6biTb OKka3a-
HO BO3AelicTBME pa3nMyHbiMu cnocobamu. Takum obpas3oM, 3afavya nepegayn MHgopmayun oT roBOpPSLLETO K
cnywartesito nmeeT ropasgo 6onblue acnekToB (CM. PUCYHOK 12).

[Ons 3apgaHHON reomeTpuM MOMeLWEeHUs Hambonee BaXHbIMU akTopamMu SBNAKTCA OTHOWEHME
curHan/wym, ypoBeHb (DOHOBOrO LWymMa 1M Bpems peBepb6epayuu.

KoHuenuuma oTHOWeHNA curHan/wym cnpaBeasivBa, ecnv KaHanoMm nepefayn ABNAeTCH TO/IbKO BO3AYX.
Bonee obwwnin BUA nepefayn 3Byka npusefeH Ha pucyHke 12. MNpu nepegadve 3Byka C NOMOLLbIO TEXHUYECKUX
cpencTtB (CM. pUCYHOK 12, cpefHsAs 4acTb) BHELWHWI 3BYK MOXET NMpUCYTCTBOBaTb Ha 060UX KOHLAX, faxe
€ecnn MUKpOodgoOH pacnosioXeH 61M3KO K MCTOYHUKY 3BYKa (06blyHast TenedoHHas Tpy6ka, MOGUNIbHLIA Tene-
QOH, MUKPOMOH rapHUTYpPbl), a AMHAMUK TakkKe 6/IM3KO pacnonioxeH K yxy (obblyHas TenedoHHas Tpyb6ka,
MO6UNbHLIA TeNedoH, ANHAMUK rapHUTYpbl). Bo MHOrMx cnydasx TEXHMUYEeCcKue cpefcTBa A1 3axBata U BOC-
NPOM3BEAEHNS PeYN He PacrnosioXeHbl WAW HE MOTYT ObiTb PacnosioXeHbl 6/IM3KO K UCTOYHUKY WU NPpUHUMA-
loweli CTOpoHe KaHana nepepgayn (CM. PUCYHOK 12, HMXHAA 4YacTb). Takum 06pa3oM, BHELIHWUI 3BYK MOXeT
BO3/eiNCTBOBaTL Ha 06€ CTOPOHbLI. ITO OTHOCUTCSH, HaNpUMep, K KOH(PepeHL-cucTtemam Ui MobUbHbIM Tene-
pOoHaM, UCNosb3yeMblM B aBTOMOOMAAX.

Cawmblii npocToli NyTb — 3TO Nepegava 3Byka No BO3AYXY MexXAy roBopsAlWUM v ciywartenem (CM. Bepx-
HIOK YacTb pucyHka 12). MNpu 06L,EeHMM 4YenloBeKa C YE/I0BEKOM NPy NOMOLLM TEXHUYECKUX CPencTB OKpy-
XakLWwmnin 3ByK MOXeT BNUATbL Ha CBA3b Ha 060MX KOHUAX (CM. CPefHI0 YacTb pUcyHka 12), B TaKOM ciyvae
TEXHNUYECKME XapaKTEPUCTUKM YCTPOICTBA UrpaloT BaXHYH posb. Ha CBS3b «MHOMMX CO MHOTMMW» MpU No-
MOLLUN MWUKPOCOHOB W FPOMKOroBOpUTENEN, PACMNO/IOXEHHbIX HA HEKOTOPOM PacCTOSHUW, MOXHO MOBAUSTb
pasnuyHbIMK cnocob6amm (CM. HUXHIOK YacTb pUCyHKa 12).

MpumMmeyaHue — lpuBeAeHHbIE 34€Cb AaHHblE O MyTAX Nepefaun 3ByKa SIB/SHOTCS OPUEHTUPOBOYHLIMK U
HE OTHOCSITCS1 K KOHKPETHO TEXHOMOrMK. VIX OCHOBHAs Lesb — MPOWIIIOCTPUPOBATL AMAaNasoH CUTyauuii, ¢ KOTOpbIMM
MOXHO CTOJIKHYTbCS B Pa3/INUHbIX MHTEPAKTUBHBIX CUCTEMAX, M TeM CaMbIM MOMOYb OMpeAeNuTb Haubonee NoaxoAasLyo
CUTYauuio 1 BblGpaTb COOTBETCTBYIOLLEE PEKOMEHAYEMOE peLleHue.

5.3.3 BnusiHue HexenatesibHbIX 3BYKOB Ha KOMMYHWUKaLMIO
Mpv nepefave 3Byka Mo BO3AyXy haKTOpbl, YkasaHHble Ha pUCyHke 13, MOryT NpuBeCTM K notepe pas-
60pUMBOCTY YENOBEYECKON peuun.
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Q »
1 — adpekT Slombapaa, W3MEHeHMe YPOBHSA U BbICOTbI 3ByKa, OCHOBHOIO TOHA, TUMa rosioca; 2 — XapakTepUCTUKM MOMELLeHus,
pesepbepauns, OTPaXEHUS WU T. [.; 3 — HexenaTeflbHblli 3BYK, OKPYXaloWmii WyM U T. A.; 4 — paccTosHue; 5 — 0co6eHHOCTM opraHa
cnyxa

PucyHok 13 — lMMytn nepegayn 3Byka no Bo3ayxy

B KaX[OM KOHKPETHOM C/iyyae BO3MOXHbl PeLIeHUsl, HanpaB/fieHHble Ha yNyulleHne pa3BGopyunBOCTYU
peun, ¢ pas/IMyHbLIM YCNexXoM M C UCNOSIb30BaHUEM Pa3/IMUHbLIX CPEeACTB.

KoMMyHUKaLmMa ¢ NCNONb30BaHUEM TEXHUYECKUX CPeAcTB MOXeT GbiTb HapylleHa B pasHblX TOukax OT
roBOpsiLLEero 4o ciywatuero (CM. pucyHok 14). BmelwaTtenbcTBa, HanpaB/ieHHble Ha yydlleHue pasbopuu-
BOCTM peun, BO3MOXHbI Ha KaXAoMm 3Tane.

1 — adpchekT Nlombappa; 2 — xapakTepucTukm MUKpPodOHa, KOHTYp 06paTHOl CBA3WM ANA nepefaun peun; 3 — HexenaTesbHblli 3BYK,

OKpYXalowuii Wym 1 T. A. B UCTOYHMKE; 4 — XapakTepuUCTMKM KaHana nepejauyu (Hanpumep, nosioca NPOMycKaHUs, OTHOLIEHWE

curHan/wyMm, NckaxeHus); 5— HexenatenbHbIi 3ByK, OKPYXaloLnii Wym U T. 4. HA KOHLe npuema 3Byka; 6 — xapakTepuCcTUKN HayLLIHWKOB,
3BYKOU3ONALMA UT. .

MprmedyaHne — YCTpoiicTBaMK CBSA3M, PACMOMOXEHHLIMIA PSAOM C NOMb30BATENEM, MOMYT 6biTh CTaLUMOHap-
Hble TenedoHbI, rapHUTYPbl Y MOGUIIbHbIE TENEOHbI.

PucyHok 14 — KaHan nepegayv € UCMOJ/1b30BaHNEM yCTpOVICTB CBA3U, pPacnosiIoKeHHbIX paaoM C nosib3oBaresiemM

B Npon3BOACTBEHHbIX YC/IOBUAX CYLLECTBYIOT pas/fiMyHble YyCTPOMCTBA C COBEPLIEHHO pPas3HbiMU (DYHK-
UMsaAMK: OT cTauMoHapHoro TeneoHa (kommepuyeckas nosioca nponyckaHusa ot 300 My go 3400 ly) ¢ HU3KUM
Ka4yecTBOM 3By4YaHMs MUKPOMOHa U AMHAMMWKOB, A0 FapHUTYpbl, CNOCOGHON nepepaBaTb Becb Auana3oH pe-
YeBbIX 4acTOT, MOAK/IHOUYEHHON K KOMNbIOTEPHON CeTu, ANA KOTOPOW Takas nosioca NponyckaHws He ABASeTcs
npo6aemoii. B TO e Bpems Ka4yeCTBO aKyCTUYECKOW CBA3M MOXET 3HaUMTe/IbHO CHU3UTLCSA MO CPaBHEHUID CO
cTaunoHapHbIMKU TenedoHaMN NPeXHUX BPEMEH, MO KpakHelh Mepe BPeMEHHO, MpW UCMNOob30BaHUN MOOGW/b-
Horo o6opyaoBaHMsa. B MOGUIbHBIX CETAX NOMb30BaTe /b MOXET NOTEPATb KOHTPO/Ib HaJ CBA3bI0 B pe3ysibTaTte
BO34ENCTBUA Pa3/INYHbIX MPUUNH.

Ewe 60nee cnoxHas kapTuHa cknafblBaeTCcs, ecnn yCcTpolicTBa CBA3M Pacno/fiokKeHbl He y pTa uan yxa
nonb3oBaTesia, HaNnpUMep, Npu UCMosL30BaHNN MOBUNBbHBLIX TelePOHOB B TPAHCMNOPTHLIX CPeACTBaXx UMM KOH-
hepeHu-060pya0BaHusA, MHTEPJIENC KOTOPbIX 06CNYXUBAET MHOXECTBO NAeNn (CM. pucyHok 15).
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1— adpchekT Jlombapaa; 2 — xapakTepucTuku nomelleHns (Hanpumep, pesepbepaLusi), paccTosiHue A0 KOMOHOK; 3 — HexenaTesbHbli
3BYK, OKPYXAKLLWIA LYM U T. fi. UCTOYHUK 3BYKA, XapakTepuCcTUKN MUKPOHOHA; 4 — XapakTepucTuk1 KaHana nepegayu (Hanpumep, nosnoca
NPONyckaHus, OTHOLIEHWE CUTHAN/WYM, UCKaXeHUs); 5 — XapakTepucTUKW TPOMKOTOBOPWUTENSs, KOHTYp napasuTHOW oGpaTHOi cBsi3w,
XapakTePUCTUKN NOMELLEHNS; 6 — HexenaTeslbHbIi 3BYK, OKPYXaIoLUii LWYM W T. f. HAa NTPUEMHOM KOHLe; 7— paccTosiHue A0 ycTpoiicTBa

PucyHok 15 — KaHan nepegauv € MCnosib30BaHMEM YAasIeHHbIX YCTPOWCTB CBSA3N Ha 060MX KOHLLaxX

5.3.4 Kak ynyywinTb pa3bopuymBoCTb peyn
Pa3bopumBoCTb peun, nepefasaemoil Mo BO3AYXY OT rPOMKOIOBOPUTENS K yXy chaywartens (CM. pucy-
HOK 13), MOXeT 6bITb yNyylleHa Npy NPUMEHEHUN BO3MOXHbIX PeLleHunii, yKkasaHHbIX B Tabnuue 6.

Ta6nuuya 6— PekomeHAyeMble PELUEHUS /1S YyUlleHUss pa36opunBOCTM Peun npu NpsiMom OBLLEHUM

Mpo6nema Bo3mOXHble pelleHus

TexHuyeckne

SdhhekT Nlombapaa CHMXEHMe YPOBHSA OKpyXatoLero wyma (cMm. Tabnuubl 2 n 3).
OnTrMuzaums BpemeHu pesepbepatm

XapakTepuCTUK1 NOMeLLEHUS] KoppekTpoBka NaaHNPOBKM G/IMKANLLETO OKPYXEHUST
HexenatenbHblii 3BYK AHa/IOTMYHO peLleHnsaM Kak ansa achdpekta Slombapaa.
BbI60poYHOE yMeHbLUEHNE YPOBHA OKPYXatoLlero Lyma c yde-
TOM pa3bopyMBOCTA peun (4acToTbl)
PaccTosiHne CokpalleHne pacCTosHMS MeXy roBOpSALLMM U Cryliatenem.
Ecnn 310 HEBO3MOXHO, pacCMOTPEHNE BO3MOXHOCTU UCMO/b30-
BaHWA ApPYroro kaHasna nepejayn
OpraHun3aumoHHble
OpraHu3auusi NpocTpaHcTBa BbigeneHne otgenbHbIX TPynn C pasnyHbIMU Tpe6GoBaHMAMU
K aKyCTU4Yeckoi cpege (pa3Hoe MPOCTPaHCTBO, OpraHuMsauvs npo-
CTpaHCTBa MO BMAAM OEATE/IbHOCTM)
PacnpepneneHue BpemeHn PaspeneHve neprvofoB paboThbl C pas/IMYHbIMKM TPEGOBAHNSAMMN K
aKyCcTU4eckoi cpefie (pasHoe Bpemsi, pacnpefeneHne BPEMEHHbIX
WHTEPBAJIOB HA OCHOBE aKTWBHOCTW)
MepcoHasibHble

O6yueHune MpoBeAeHe TPEHMHIOB MO NMOCTAHOBKE r0/10Ca M Peun

[NoBepeHve lMooLpeHne B3aMMHOrO yBaXXEHUSA 1 NOHUMAHNA

Ans KOMNbTEpPHO-OMOCpeAoBaHHOW KOMMYHMKauuu (Hanpumep, € UCNOMb30BaHUEM TenedoHa Wau
aHasorMyHbIX YCTPOWCTB C 3/ieMeHTaMu UHTepdieiica, pacnonoXeHHbIMU 6AM3KO KO PTY U yXy Nosib3oBaTens,
KaHan nepefayn cMm. Ha pucyHke 14) cyuwiecTByeT 60/bliee pasHoobpasne TeXHUYECKUX pelleHunii (cm. Tab-

nnuy 7).
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Tabnuua 7 — PekoMeHayeMble peLlueHus Mo yyulleHUo pa3bopurBOCTY peyr Npy KOMMbIOTEPHO-0MNOCPEA0BAHHOM
KOMMYHUKaLMK

Mpo6nema Bo3MOXHble pelueHus

TexHunueckne

OphekT Jlombapaa CHWXKeHre YpOoBHS OKpyxarLero wyma (cm. Tabnvupi 2 u 3).
OnTMMM3aLms BpemMeHn peeepbepauum

XapakTrepucTmku MukpodhoHa Bbi6op MUKpochoHa ¢ doyHKLpEl LyMOonofaBieHNs.
MofaBrieHne akycTUYecKon 0bpaTHON CBSA3N

HexenatenbHblii 3ByK AHAJIOTMYHO peLLEHUsIM Kak A/1st acpcpekTa JlomGapaa.

BbIGOPOYHOE YMEHBLLEHME YPOBHSI OKPYXAMLLETO LIyMa C yue-
TOM pa3GopuMBOCTM peun (4acToTbl)

XapakTepucTuk/ KaHana nepefauu Boi6op 60ee LMpoKoid nonockl nponyckaHus («HD audio»).
Boi6op apyroro kogeka

HexenaTenbHbIi 3BYyK HA MPUEMHOM KOHLLE CHWXeHVEe YPOBHS OKPYXXatOLLEro Luyma.
BbI6OPOYHOE CHUXEHWE YPOBHSI OKPYXXAMOLLEro 3ByKa C Y4YETOM
pa3bopuMBOCTM peun (YacToTbl)

XapaKTepuCTUKM HayLLHMKOB, 3BYKOU30/1ALMS Bbi6op 6051€ee WnpoKoit nonockl nponyckaHus (7 Ky, i 6onee).
Bbibop LwymonogasastoLero o6opyaosaHus.
Bbibop 60nee COBEPLUEHHOrO LWYyMOMOAAB/AOLWEro obopyaoBa-
HUSA

OpraHn3saunoHHble

PacnpegfeneHve BpemeHu BBeaeHue neprooB «MOHaHNs»
OpraHn3auusi NpocTpaHcTea B0O3MOXHOCTb UCMO/b30BaHUS TeneoHa B OTAEe/IbHOM MOMeLLe-
HIW

[MNepcoHasbHble
Ob6yyeHne MpoBefeHNe TPEHWHIOB MO NOCTaHOBKE rosioca 1 peyun

MNoBegeHne MoovipeHne B3aMMHOTO YBaXXEHUS1 U MOHUMAHUS

[ns KoMNblOTEPHO-ONOCPEA0BaHHON KOMMYHUKALMKW C UCNOMb30BaHUEM YAaNEeHHbIX YCTPOWCTB CBS3M
Ha 060MX KOoHUax (MUKPO(OH, TPOMKOTOBOPUTE/Ib, CM. PUCYHOK 15) B COOTBETCTBUM C LENAMU W peLleHus-
MW MOTYT ObiTb UCMNOMb30BaHbl pa3/iNdHbIe CpeAcTBa yay4ylleHUsa KaHana nepegavn nHgopmauum (cm. tab-
nuuy 8).

Ta6nunua 8— PekoMeHLyeMble pelleHns Mo YyyleHUo pa3bopurBOCTY Peun Npy KOMMbITEPHO-0MOCPeA0BaHHOM
KOMMYHUKaLWMW C YAAEHHBIMW YCTPOCTBaMK CBSA3M

Mpo6nema BO3MOXHbIe pelleHns

TexHn4yeckne

AhekT Jlombapaa CHMXeHMe YPOBHS OKpyXatoLero wyma (cm. Tabnmupl 2 u 3).
OnTyMMn3aLusi BpemMmeHn pesepbepaLum

XapakTepucTukn nomMeLleHns (Hanpuvep, pesep- AHa/I0rMYHO peLueHuamM Kak ans adpdpekta Jlombapaa.
6epauusi), paccTosiHue A0 AMHAMUKOB Vi3meHeHne paccTosiHMA 40 ANHAMUKOB
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OkoOHuyaHve Tabnuubl 8

Mpo6nema B03MOXHble pelueHus
HexxenatenbHblil 3BYK WM BHELUHWIA LUYM Y UCTOY- BbI6Op NoAXoAsLLero pacrnonoXeHusl.
HMKa 3BYKa, XapaKTepUCTMKM MUKPOhoHa BbI6op HEOOXOAMMOro KO/IMyecTBa BCNOMOraTe ibHbIX MUKPO-

(hOHOB /151 KOHKPETHOTO MOMELLLEHUS.

BbINosiHeHWE KaIMBPOBKN MUKPOCHOHA B COOTBETCTBUM C aKy-
CTUYECKUMMN XapaKTEPUCTUKAMN MOMELLEHUS.

BbI60p NoAX0AALLMX NO3WLWIA ANS BCNOMOraTesibHbIX MUKPO-
¢ooHOB.

MpoBepka NoAaB/EHNS U KOMNEHCaLMN 3xa

XapakTepncTvkv kaHasia nepegayv Bbi6op noaxofsLiero NoaxnioyeHns (Hanpumep, crauvoHap-
Hblii, MOOW/bHLIN TeNedIOH, KOMMbITEPHAs CETb).
Bbi6op 60s1ee Wwnpokoii nonockl nponyckaHuns («HD audio»).
Bbi60p Apyroro Kogeka

XapakTepucTukn  FPOMKOTOBOPUTENS,  KOHTYP BbI6Op NOAXOASLLEr0 PacnosioXeHusl.
HeXenaTe/lbHo 06paTHO CBsI3W, XapaKTepUCTUKY BbINO/IHEHWE KaSIM6POBKM FPOMKOTOBOPUTESISE B COOTBETCTBUN
MoMeLLEeHNs C aKyCTUYECKUMU XapakKTEPUCTUKAMU NMOMELLEHNUS.

MpoBepka hyHKUMM NoJaBeHNs 3xa

HexxenatesibHblii 3ByK Ha MPUEMHOM KOHLE CHWXEHVE YPOBHS OKPYXXaKLLEro LyMa.
BbI6OPOYHOE CHIKEHUE YPOBHSI OKPY)XXAMOLLEro 3BYKa C yde-
TOM Pa3bopyrMBOCTU peun (YacTOTbl)

OpraHy3aLoHHble

OThenbHOe NPOCTPAHCTBO A1 MAacCOBbIX Mepo- OpraHn3auns KOHepeHL-3a/10B B HENOCPEACTBEHHOW 6/1-
npusTuii 30CTK OT paboyero mecta

OThenbHOe NPOCTPaHCTBO A4/ MHAMBUAYASIbHOM OpraHun3aums «TUXMX» KOMHAT psgoM ¢ pabouum MecTtom
paboTbl nosb3oBarTenei

MepcoHasibHblEe
O6yueHne MpaBwbHOE 1CMo/b30BaHMEe 060pY[0BaHNA

[NoBegeHve [NooLwpeHre B3aMMHOTO YBaXKEHUA U NMOHUMaHNA

5.4 CHMXeHMe ypOBHS LWyMa B pabouyein cpeae win B HEMOCpPeacTBEHHOW 6/1M30CTU OT paboumx
MecT

Mpn Heo6Xxo4MMOCTU B HEMOCPEACTBEHHOW 6AM30CTU OT pabouux MecT MOryT 6biTb MPUMEHEHbI BCe
Mepbl, OnMcaHHble B 5.2.

OpHako cnepyet oTMETUTb, YTO pacCTOsHME OT FOBOPALLErO A0 CiyllaTens 4acTo Hebosblioe U ycTa-
HOBKa aKyCTM4YEeCKMX 3KPAHOB MOXET CYLLeCTBEHHO 3aTpyAHUTb B3auMOAENCTBME y4aCTHUKOB npouecca. Mpu
opraHusaumn npocTpaHcTBa W NnaHMpoBkKe paboyero mecTta (CM. PUCYHOK 6) cnefyeT yumTbiBaTb, UYTO /04N,
HaxogsAlWwmMecs B HENocpeAcTBEHHOW 6nM30CTM OT paboyero mecta, A0/MKHbI ObiTb YacTbi KOMaHAbl WK
UMEeTb MPUYMHBI ANSA B3auMogeincTBusA. Takum ob6pasom, n3gaBaemble UMW 3BYKM MOXHO paccMaTpuBaTth Kak
nHgpopmaumnio. PazbopumBocTb peun u obuiee KOMMYHUKATUBHOE noBefeHWe 3aBUCAT OT 3PUTESIbHOr0 KOH-
TakTa. Mo3ToMy MCNoNb30BaHME aKyCTUYECKUX CPeAcCTB, TakKMX Kak akpaHbl, TpebyeT TW,aTeNbHOro M3yyeHus
B3aMMOJENCTBNSA Y4aCTHUKOB.

Kpome TOro, Heo6x04MMO yunTbiBaTb Npeobnagatollyto nosy (B NOAOXEHUN cuAs, CTOS UAW MHOM), MO-
TOMY 4YTO C/IMWIKOM HW3KME 3KpaHbl He o6ecneymBaldT HEOOXOAMMYK LWIYMOWU3O/SALUUIO, a C/IULWKOM BbICOKME
MOTYT NPeBpPaTUTb OTKPbITOE NMPOCTPAHCTBO B MasieHbKME Kamepbl C HeAOCTaTOYHOW LMpKyAsuMen Bosgyxa u
NIOXUM OCBELLEHNEM.

Pas6opunBocTb peun TpebyeTcs He Bcerga. Ecnm aTo npegcTtaBnsieT npobnemy, cneayet NpUHATL Mepbl
ONA CHMXeHUsA paszbopumBocTu peun. OQHUM U3 pacnpoCTPaHEHHbIX aKyCTUYECKNX peLleHnii aBnseTca co3ja-
HMe mMackupylwero 3Byka (6e10ro nam po3oBoro wyma) Tam, rge 3To Heob6xoaumo.
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MpUHATME TakMx Mep 3aBUCUT OT MHOTMX (PakTOPOB, UX PEe3yNbTaTUBHOCTb CYLLECTBEHHO NOBbILWIAETCS,
€C/IM UX YYWUTbIBAKT MpU NepBOHAYa/IbHOM MJaHMPOBaHWMM NomeuieHus. LyMonsonaumio ncnonb3yT B OC-
HOBHOM B OTKPbITbIX MPOCTPAHCTBAX, TakMx Kak OQIUCbl OTKPbITOM MNAaHWPOBKW. [MepcnekTuBbl [OCTUXEHUS
YAOB/IETBOPUTESbHBIX YC/IOBUI paccMOTPEHbI, Hanpumep, B [25].

Lna oTaenbHbix paboynx MecT, MOABEPXEHHbIX BO3AENCTBUID HEXeslaTe/lbHOro 3ByKa, peLleHuem Mo-
XeT ObiTb MCNOMb30BaHNE FAPHUTYP C DYHKUMEN WyMONohaBieHus.

5.5 BoBsieyeHne nosb3oBaTenemn

3HAYMMOCTb HETEXHUYECKUX Mep ANA LOCTMKEHUS akyCTMYecKOoro komdopta 1M BOCNPUATUSA Lyma Kak
HexenaTesibHOro 3Byka 060CHOBbLIBAET yyacTue nosb3oBarteneli n Apyrux nuy B 4aHHOM MOMELLEHUMN, HA KO-
TOPbIX MOXET 6blTb OKa3aHO KOCBEHHOE BO3JeNCTBME, B MPOLECCe OLUEHKM WAN U3MEHEHUS aKyCTUYeCKnx
YCNOBWIA.

Mi3MeHeHMe aKyCTMYECKON cpefbl TakKe BAMAET Ha Apyrne dakTopbl, TakKne Kak UCKYyCCTBEHHOE U ecTe-
CTBEHHOE OCBELlleHNEe U KOHAMUWOHMPOBaHUe BO3Ayxa. AKyCTUYECKME pelueHUs MOryT MOBAUATbL [Aaxe Ha
pabouyto no3y (B MOSIOXEHUN CUAS, CTOS MW MHOM) UK caenatb ee He3a(PEKTUBHOIA.

Bo MHOrux ctpaHax pabotogatesnb 0683aH NPOBOANTbL aHanM3 pucka A/ BbiIAB/IEHNSA COOTBETCTBYHLUX
hakTopoB onpefeneHns paboyeli Harpy3ku CBOMX COTPYAHUKOB Yyepes onpefeieHHble NMPOMEXYTKN BPEMEHMN.
AHann3 pucka MOXeT CNYXUTb OAHUM M3 METOAO0B OnpefesieHUs COOTBETCTBYHOLWMUX BUAOB PELUEHUA NO KOH-
TPONO Wyma.

B KauecTBe MHCTpymMeHTa aHanunisa B VDI 2569 pekomeH[0BaH ONpoCc COTPYAHUKOB. [Ns OUEHKN cTene-
HU pasgpaxarliero Bo3geincTemsa wymMma MoxeT 6bITb ncnonb3oBaH ISO/TS 15666. B HacTosiweM cTtaHgapTe
pekoMeHAyeTCAa MCNOb30BaTb Kak MNATUOANIbHYIO LWKany OLEHOK CO C/I0BECHbIMM 0603HavYeHnsMU (0T «Co-
BCEM He 6eCnoKoUT» A0 «KpaihHe 6ecnokouT»), Tak n 11-6annbHyl0 LU POBYO WKaAy CO C/IOBECHbIMU Npu-
BA3KaAMMW ONA KpanHWUX 3HAYEHUI LiKabl.

HecmoTps Ha TO, 4TO Bpems peBepbepaunn MOXHO M3MEPUTb C MOMOLLbID TEXHUYECKUX CPEACTB, aky-
CTMYECKMA KOMMOPT TakKe MOXET ObiTb OnpeaesnieH NnyTem onpoca nosib3oBaTenei.

Mpexae yem NpuHUMaTb Mepbl, cregyeT NpuBMeYb NOAb30BaTenein n oueHUTb APPEKTUBHOCTbL peanu-
30BaHHbIX Mep.

B npunoxeHun A nokasaHo, Kak MOXHO MPOBECTM ONpoc. AHKeTa [A0/1KHa cofepXaTb MHpopMaLnio Kak
06 06wWen yaoBNETBOPEHHOCTN (PU3NUYECKUM OKPYXXEHUEM, TakK U O BAINSAHUM aKyCTUYECKMX YCNIOBUIA Ha paboTy.
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MpunoxeHue A
(cnpaBo4YHOE)

Mpumep aHKeTbl

Onpocbl nonb3oBatesieii CNoco6CTBYOT BOB/IEYEHWIO COTPYAHUKOB B MPOLECC N1aHMpoBaHUA 1 NpeobpasoBaHus
(BOCTMIPUATUA KOHTPOSIA, Y4aCTUs), a TakkKe NOBbILLEHNI0 3prOHOMUYHOCTU Paboymx MecCT.

Onpocbl NoMb30BaTENEN TaKKe NO3BO/AIOT PELLNTL aKyCTUYECKyt0 NPobsieMy NPOCTPaHCTBa, KOTOPYo HEOOXOAMMO
OLIEHUTb C 3KOHOMMWYECKOI TOUKM 3peHust. Hanpumep, MOXHO SIerko OUeHUTb CYObEKTUBHOE BOCMPUSATUE pasfpakeHus,
rpOMKOCTH, peBepbepaumn 1 pasbopunmBocTM peun. ONpochbl MOSb30BaTENEN He 3aMEHST akyCTUYeckue U3MepeHus.
Kpome TOro, COTpyAHUKM MOTYT OLEHUTb Pe3y/ibTaTMBHOCTb MPUHATBIX akyCTUYEeCKUX Mep, a pesy/ibTarbl MOryT ObITb UC-
Nnosb30BaHbl B KAYECTBE PYKOBOACTBA A4/18 cneayowmx meponpustuid (cm. VDI 2569).

Tabnmubl A1 nA.2 MOXHO UCMOMb30BaTh A1 onpoca nosib3oBaTeneil.

Ta6nuya Al — YA0BNETBOPEHHOCTh (PU3NYECKMMMN YCIOBUSIMU PaBboyero NpocTpaHcTBa

OueHb OueHb

HenoBoeH AoBOMEH
Hackosibko Bbl yooBieTBOpeHbl ypoBHEM Lyma B Bawiem 1 2 3 4 5
paboyem npocTpaHcTBE?
Hackonbko Bbl yAOBNETBOPEHbl YPOBHEM KOH(OUAEHLIN- 1 2 3 4 5
anbHocTM B Bawem pabodem npoctpaHcTBe (BO3MOXHO-
CTbIO BECTWU Pas3roBOpbl Tak, YTOObI UX He Crbliwany Balum
Kosnneru, n Haoboport)?
Hackosibko Bbl yaoBieTBOpeHbl YPOBHEM LWymMa B Bawlem 1 2 3 4 5
odhmce?
Hackosibko Bbl y[40B/ETBOPEHbl KayeCTBOM 3ByKa BO 1 2 3 4 5

Bpemsi TeslehOHHbIX NEPEroBOPOB?

Tabnunuya A.2 — BnusiHie akyCTUYeECKOl cpefbl Ha paboTy

Mewaet Ynyuywaet
YnyywaeTr M KayecTsOo 3Byka B Bawem paboyem 1 2 3 4 5
npocTpaHcTBe Bauly CnoCcO6GHOCTbL BbINOAHATL pPaboTy
WM mellaet ein?
Bnuset nn npucytctene Bawwnx konner Ha Bawy cno- 1 2 3 4 5
COBHOCTb BbINO/HATL paboTy?
Bnuset nn puanyeckan o6ctaHoBKa B Ballem odmce Ha 1 2 3 4 5
Bawy pa6oty?
Mewaet nu wym B Bawem okpyxeHun Bauwemy cTtunio 1 2 3 4 5
paboTbI?
BAvsioT M pas3roBopbl Kosner Ha Bauy cnoco6HOCTb 1 2 3 4 5
KOHLeHTPUpOoBaThLCA?
MeLuaeT /in ypoBeHb LymMa B Batuem okpyxeHun Baluvm 1 2 3 4 5

TenedoHHbIM neperosopam?
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