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ITpumeuanue. Cnycms npumepHo noieekd, Ha OCHO8e HaKOT/IeHHOU UHGopmayuu u usyyeHusi onyOAUKOBAHHBIX 3aNAOHbIX
uccnedoeaHuli, o0uH u3 asmopos - npogeccop 3dyapo Habuu [leHucos (72021) - npuwén K 6blgody, uUmo
appexkmusHocmb CHU3 opeaHa cayxa Ha pabouux Mecmax 3HayumenbHO Hudice 1a6OpamopHoOl, U umo pesyabmamal
A1abopamopHbIx cepmupUKAYUOHHBIX UCNbIMAHULl Heb3s UCNOAb308amb 0451 OYeHKU 3¢pekmusHocmu Ha pabouux
mecmax, Heb3s eblbupams CHU30C no pesyibmamam nabopamopHbix 3amepos. Ho 6 1966 2. ewé He 8cé 6bL10 U38eCMHO.
Cmambu 3.U. [leHucosa (ORCID 0000-0002-2771-1617):

Henucos 5.1 u Op. IIpobnema peanbHoli 3gekmugHocmu UHOUBUOYAIbHOU 3auWjumbl U NPUBHOCUMbIU DUCK 0751 300p08bs
pabomHukos // MeduyuHa mpyoa u npombiuwiieHHas skoaoausi. M. 2013. Ne 4.C. 18-25.

Henucoe D.U., Moposzosa T.B. Cpedcmed uHOugudyaibHol 3duumbl om 8peOHbIX Npou3800CmEeHHbIX ¢akmopoe // JKu3Hb 6e3

onacHocmell. 30opogbe, npogunakmuka, donzonemue. Beim, 2013. Ne 1. C. 40-45.

CpezcTBa MHAVBUAYAIBHOM 3alIUTHI OT IIyMa - MPOTUBOLIYMBI - MCIIOB3YIOTCS I7IaBHBIM 00pa3oM B
TeX CIydasix, Korjja TeXHUuecKre cpeicTBa 60pbObI € IITyMOM He 00eCrieurBaroT ero CHMXeHUst 10 6e30macHbIX
npeZiesioB. Vcrionb3oBaHWe TMPOTHMBOLLUYMOB TpeAymnpexjaeT Npo(ecCHOHaNbHY0 [MyX0Ty U Jpyrue
paccTpoiicTBa OpraHM3Ma, BbI3bIBaeMble BO3[€HCTBMEM WHTEHCUBHBIX TPOM3BO/ICTBEHHBIX IIIYMOB.
JluTtepaTypHble JaHHbIe NTOATBEP)KA0T 3TO CO BCeN OYeBUHOCTBIO.

[To manHBIM JOrgensen, cucreMaTU4eCKoe MCIO/Ib30BaHWe TaMIIOHOB U3 Y/IBTPAaTOHKOIO BOJIOKHa Y'TB
JJIS1 3aIIWTHI OT IITyMa 3HAUMTeTbHO YMEHBIIIaeT UYMC/IO CIy4aeB U TSKeCTb TYTOyXOCTH y OyprsibIuKoB. Devis
YCTAHOBWJI, UTO MCII0/b30BaHWe HAyIIHUKOB IpeJoTBpalllaeT BpeMeHHOe CMellleHWe II0pOroB cjayXa y
aBHaMeXaHUKOB TIPU YPOBHSIX IryMa fio 140 b, a mpu UCTOMb30BaHUM BHYTPEHHUX BKJ/IA/bIIIIe B KOMOWHAI[UH
¢ HayluHUKamu - 10 150 ab. Zwislocki mokasan, yto yuia, WCMo/b3yrOIMe UHAUBUYa/IbHbIE TPOTUBOLLYMBI,
MeHbl1le TepstoT cnyX. ITo ganneiM T.A. OpoBo¥, MHAWBUYa/IbHBIE IPOTUBOLIYMBI [IPEZOXPaHSIOT He TOJIbKO
CJIyX, HO ¥ HEPBHYIO CUCTEMY OT Pa3/IMUHbIX HapyLleHUH.

HeobxoAMO MMOMHHUTB, YTO paHHME HapyIIeHHUs C/IyXa, BbI3BaHHBIE IITYMOM, HACTYTMAKT Ha BBICOKUX
yacrortax (2000-4000 I'iy), cHWKeHHe BOCIIPUSITHSI KOTOPBIX UesioBeK CyOBeKTMBHO TMOUTH He 3ameuaeT. Takue
HapylIeHUs: 00HAPY)KUBAIOTCS JIMIIb TIPY ayJHOJIOTHUeCKOM 00C/e/[0BaHUN. 3HAUMTEbHO T03)Ke CHIDKAeTCS
BOCTIpUsITUe 3BYKOB Oosiee HM3KuUx uactoT (500-100 I'1y), ompezenstoldX BOCTPUSTHE DPAa3TOBOPHON pPeUM.
[Mpenynpex/ieHrde paHHUX HapylLIeHUM cayxa sB/seTcss MpPOQUIAKTUKOW [JanbHEeMIINX H3MeHeHWH, Korzaa
Yye/loBeK MOXKET TI0TepSTb CMOCOOHOCTb BOCIIPUATHSI peud. [lpeaymnpexxjeHre 3TOr0 /JOCTUTaeTCs
WCTIONIb30BaHUEM HWH/IMBU/IYa/bHBIX CPEACTB 3allUThl C TepBbIX AHel pabotel B 1myme. Kpome ToTO,
NIPOTHBOLLYMbI PEKOMEH/IYIOTCSl U JIMLaM C HayaJbHbIMU MPU3HAKAMU TYTOYXOCTH C LieJIbI0 MpeoTBpallieHus
JATbHENIIIero CHKEeHHUs] OCTPOTHI ClyXa. Takum 00pa3oM, CHMCTeMaTHuecKoe M TMPaBU/IbHOE HCIOTb30BaHHE
VH/VBU/lya/IbHbIX TPOTMBOLLYMOB MOJKET TMpeJOTBPAaTUTh NPOQeCcCUOHANbHYI0 TYrOyXoCTb W Jpyrue
pacCcTpoKCTBa OPraHn3Ma, BbI3bIBaeMble IIIyMOM.

K uHAMBHyabHBIM CPeACTBAM 3alliUThl OT IIIyMa OTHOCSAT BHYTPEHHHE NPOTUBOLIYMOBBIE BKJIAZbIIIN,
HayLLIHUKH, U IPOTHUBOLLIYMOBBIe 1iieMbl (Harris).

BHyTpeHHVe MpPOTHMBOLIYMOBbIE BK/IaJbIlM (MHOTOUKC/IEHHbIE BApDUAHTHI 3arylyllieK B BHJle TaMIIOHOB
M3 BOJIOKHHCTBIX MaTepHaoB C TPOMUTKOM KX Mac/liaMH, BOCKOOOpPa3HBIX MACTHK, Pe3WHOBBIX KOJIAuKOB
pa3IUYHON KOHCTPYKLIMH, HaZIeThbIX Ha )KECTKUE CTEP)KHU U T. [.) BCTaB/ISIFOTCS B HAPY>KHBIM CJTyXOBOM MPOXOAU
Jeprkarcst Tam Oe3 mobaBouHOM roAepKKH. PasHooOpasue pasmepoB 1 (OPM HapY>KHBIX CJTYXOBBIX ITPOXO/IOB
CO3[aéT TPYAHOCTU TIPU UCIIO/Nb30BaHUM BHYTPEHHUX TIPOTHBOIIYMOB U BbI3bIBaeT HEOOXOJUMOCTb
TIPOM3BO/ICTBA HECKOJIBKUX (3-5) UX pa3mepoB.
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HaymHuKky [e/lafoTcsi  OfHOTO pa3Mepa, uTO sIBIsSeTCS UX OoybIiuM TipeuMyinecTBoM. OHu
TIPeZICTaB/ISIOT CO0O0M Yalllk¥ M3 TUIaCTMAacC WM MeTajjla, 3arojIHeHHbIe BOJOKHUCTBIMM WM TIOPUCTBIMU
3BYKOTIOTTIOTUTENISIMUA. J{71sT yI0OHOTO M TUIOTHOTO TIPWJIETaHUsl K OKOJIOYIITHOM 00/1acTh OHM CHab»KaroTcs
VIUIOTHSIFOIIMMH  BaJIMKaMU W3 ry6uartoii pe3uHbl. [leHomonuypeTaHa, WM KOJbLIAMH, 3ariOoJHEHHBIMU
TJIML[ePUHOM, Ba3e/TMHOBBIM MaC/IOM /MO0 JPYTMMH BelljeCTBaMH C OOJbIIMM BHYTPeHHUM TpeHueM. Kpersitcst
HayILITHUKH C TIOMOII[BIO OTOJIOBBSI, 06eCTIeunBaroIIero ONTUMAabHBIN MTPYKUM C CHJION OKOJIO 1 KT.

[TpoTuBOLIYMHBIE 1IJIEMbl — CaMble TPOMO3ZKHE M J0POrHe U3 CPeACTB WHJAVBU/YaJbHOW 3alllUTHI.
OHU TIPUMEHSIFOTCS TIPYM OYeHb BBICOKMX YPOBHSIX IIYMOB M, KakK MPaBWIO, MCIOJ/B3YIOTCS B KOMOWHAIUU C
HayIIHUKaMU Y BKJIaZIbILIIaMH.

Mmnorue aBropsl (T.A. OpnoBa, Zwislocki u Ap.) yka3biBatoT Ha TO, UTO 3()()eKTUBHOCTb MTPOTHUBOLLYMOB
OTIpe/ie/IsieTCsl He TOJIBKO CTeTeHbI0 MX 3BYKOW3OJ/ISILIMH, HO U YZ00CTBOM WCIIO/b30BaHUS U PSAOM APYTHX
dakTopoB. K cokaneHuto, U3 GOJBIIOTO YMC/IAa pa3/IMUHBIX TUTIOB TIPOTUBOIIYMOB HEe BCE Y/OBJETBOPSIOT
TpeboBaHUsIM 3(PdeKTUBHOTO M CTabWIBHOTO OcCabneHust IIyma. [IpOHHWKAOLIEro B CIyXOBOW IPOXO[,
TIPOCTOTO, yA06HOTO 1 Ge3BpeTHOT0 X UCIT0/Ib30BAHMS ¥ XOPOIIIero 0hopMIIeHHS.

B nmaHHOI paboTe MPUBOJSTCS pe3y/bTaThl CPABHUTETBHOU OL[eHKH 3(h(eKTMBHOCTH HEKOTOPBIX THIIOB
CpeACTB UH/MBU/ya/IbHOM 3allUThI OT I1yMa. Bbbliu ucciiesoBaHbl OTeueCTBEHHbIE MPOTHUBOIIYMHbIE HayIITHUKU
BIIHNNOT-2, IIN-2x, [IM-1a-VC, a Takke BeHrepckue W HeMeLKhe T[IPOTUBOLIYMHbIEe HayIIHUKH,
TPOTHBOLIYMHbIe BK/IaJbINA MOCKOBCKOrO 3aBofia «MeTaninueckast UrpyLlKa» U TaMIIOHbI U3 Y/IETPAaTOHKOTO
BoJIoKHA YTB'. Db}eKTUBHOCTL 3THX TMPOTUBOILYMOB OINpee/ssack MeTOAOM OWHAaypaJbHON TOPOroBOM
aylMOMEeTPUM Ha UHCTBIX TOHAX.

Cyl1iecTByeT HEeCKObKO METO/|0B OLeHKH 3 QPeKTUBHOCTU npoTuBoirymMoB (Webster). OCHOBHbIMU U3
HUX SIBJISIOTCSI METOJ, TIOPOTOBOM ayAvoMeTpuM (MeToj, CMeIleHusi abCOMITHOrO TIopora cjiyXa), MeTo[
MacKMPOBAaHHOTO Tmopora u Metof OasaHca rpomkKocTd. Yaile BCero MpPUMEHSIETCS MeETO[ CMeIeHUs
abcosmoTHOrO TIOpora. Ilpyu HEM /711 OLIEHKH TMPOTHUBOLIYMHBIX BK/IAZIbIIIEH MOXKHO HCII0/Ib30BaTh OOBIUHBIN
KJIMHAYEeCKUI ayMOMeTp C Trojilaueii 3ByKOB uepe3 T'0JIOBHbIe Tejie()OHbI; MPU OLeHKe HAYIIHWKOB W I1IJIEeMOB
3BYKHM C ayOMeTpa MOoJar0TCs yepe3 rPOMKOTOBOPUTE/Ib B 3aIVIyILIEHHYIO KaMepy.

M1 ouieHMBam 3¢ (GeKTUBHOCTh MPOTHUBOIITYMOB METOJOM CMelljeHHs1 abCOTFOTHOTO T0pora C/Iyxa MpH
OWHaypa/lbHOM CJ/IyIIaHWKA YHCTBIX TOHOB, TOZlaBaeMbIX C ayauomerpa AYI-60 uepe3 TPOMKOTOBOPHTEIIb,
pacrioyio)KeHHbld B Kamepe. [Ins KaXJoro U3 8 WCHBITyeMbIX C HOPMasbHbIM CJIYXOM ONpeZesiiuch
abCosTIOTHBIE TIOPOTH CJlyXa TIPU HaJieThIX MPOTHBOIIyMax U 6e3 Hux. McmbiTyeMoro pacrionaraiyd B Kamepe
JMLIOM K TPOMKOTOBOPUTENI0 Ha pacCTOSHMM 1 M OT Hero, TOJO)KeHWe ToJioBbl ero (ukcrpoBand. [o
TIPOBe/IEHUsI OIBbITOB UCIBITYEMbIX WH(MOPMHUPOBA/IA O LIe/IM WUCCAeJOBAaHUM W KPaTKO MHCTPYKTUPOBAIU O
TIpaBU/Iax I0/1b30BaHMUs IPOTUBOLLYMAaMHU.

! IIpomueowymHble HaywHuku BIJHUHOT-2 cepuliHo ebinyckaem 3ago0 HecmaHOapmHo20 060pyO00eaHust
I'nasmoccmposi (Mockea, A-212, I'onosuHckoe wocce, 11a), npomueowlyMHble 6KAAObIUU U320magauedaem
3a800 «Memanauueckas uepywka» (Mockea, b. Ilepescnasckas, 45), yabmpamoukyio eamy YTB o0as
UHOUBUAYaA/IbHOU 3awjumbl om wyma npouseooum /JopoxoecKuil cmekn03aeod (Mockoeckas 061., ModcaticKutl
p-H, cm. [lopoxoeo). Memoo u32o0moeneHusi U ucnonb308aHusi mamnoHos uz YTB onucaH B.M. I'puzopbesgoli u
N.M. HalimaHom.

Od}eKTUBHOCTL TPOTUBOLLYMOB OMNpEeAeNsad MO0 pPa3HOCTU T[IOPOTOBBIX ayJMOMETPUUECKUX KPUBBIX,
TIO/TyUeHHBIX TIPH TIPUMEHEeHHH TIPOTUBOILYMOB U 0e3 HUX. VICTIbITaHUs TIOBTOPSITA TPHXKABI, C TPOTUBOLITYMOM
u 0e3 Hero. O(P(DHeKTUBHOCTb KaXK[OTO TPOTHBOIIYMA OLEHWBAJM TI0 CPeJHUM TIIOKasaTeassM s BCeX
VICTIBITyeMBbIX.

Ha HM3KUX yacToTax ociabseHre 3ByKOB TIPY TTOMOILM HAYIITHUKOB OBbIJIO 3HAYMUTE/ILHO MEHbIIIe, YeM Ha
BbICOKMX (puc. 1). HaymHuku okaszanuch Mano3¢¢eKTUBHBIMM Ha HM3KMX uacTtoTax (o 250 I'y) u paBanu
Oosiee 3HauUMTE/NIbLHOE OCJ/Iab/ieHMe IIyMa Ha CpefHUMX U 0COOeHHO Ha BhICOKMX dacTtoTax (cBbimie 1000 I'm).
Pa3nyyHble TUTBI HAyIIHUKOB 00/1afaroT pa3iuuHON 3¢ ¢eKTHBHOCTBIO; Haubonbumid 3ddekT ocmabneHus
patot HaymiHuku BIUHUNOT-2, xotsa onu Ha 8-15 n1b meHee 3ddexTriBHbI Ha yactotax Hke 4000 I'u, uem
HaymHUkU Streightaway (Harris). TeopeTuueckuii mpefiesl BO3MOXKHOM 3all[UThl yXa WH/WBUYaJTbHBIMU
CpeACTBAaMU Ha BBICOKMX YaCTOTaX OrpaHMYeH KOCTHOM NMPOBOJMMOCTBIO, @ HA HU3KHUX — >KECTKOCTbIO KOXKU
(Harris).
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Puc. 1. CpezHsig 53QpeKTUBHOCTb NTPOTUBOLLIYMHBIX HaylIHUKOB. 1 - BIITHUWOT-2, 2 - EM (Kanana), 3 - I[1U-
2k, 4 - [IN- 1a-UC, 5 - BeHrepckue, 6 - Hemelikue BG=1/63 (I'IP), 7 - Streightaway, 8 - TeopeTuueckuii npezen
ocsabeHust 3ByKa MPOTHUBOLLIYMaMH.

Ha puc. 2 nokazaHa 3(@(eKTUBHOCTb BHYTPEHHHX NPOTUBOLIYMHBIX BKJIaJbIlLIEN, 37eCh Xe /IS
CpaBHeHUs NpuBeZieHa 3(QeKTUBHOCTD JYYLLIMX 3/1IaCTUYHBIX BK/ajbIeii Y-51R (Taylor).

W3 puc. 1 u 2 cneayer, uto 3¢p¢PeKTUBHOCTL OONBIIMHCTBA TPOTHMBOLIYMOB elé Janeka OT
TeopeTHUeCKOro Tpe/iesia U HeoOXOAMMO MCKAaTh JTyYIllie BAPUAHTHI UX.
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Puc. 2. CpezHsist 3eKTUBHOCTb POTUBOLIYMHBIX BK/Ia/bILLIEH.



EcrecTBeHHO, UTO yeM cTaOu/bHee BeTWYMHBI OC/1abieHus, TeM Jiyuile TpoTHBOIIyM. CTabM/IBHOCTD
riokasaresieli 3GpeKTUBHOCTH 3aBUCUT OT KOHCTPYKTHUBHBIX 0COOEHHOCTEH BCeX /IeMeHTOB MPOTHUBOLIYMaA U, B
YaCTHOCTH, YAOOHOTO HOIIEHWS WX C TIOCTOSIHHBIM TIPW)KUMHBIM ycuiveM. CylecTBeHHBIM 3/1eMEHTOM
KOHCTPYKIMUA HAyIIHWUKOB SIB/ISIETCSl YIUIOTHSIIOLLEe KOJIbIO, 3arlo/THEHHOe BSI3KMM BeIleCTBOM C OOJBIINM
BHYTPEHHHM TpEHHEeM M CJly)Kalljee, BO-TIepBBIX, [/Is1 TUIOTHOTO WM DaBHOMEPHOIO MpM)KKMMa HaylIHUKa K
OKOJIOYIITHOM 00/1aCTH M, BO BTOPBIX, [/ JeMrupoBaHusi KosebaHHWM caMoro Kopriyca HayliHuKa. OrosioBbe
HAyIITHYKA TaK)Ke UMeeT CyLl[eCTBeHHOe 3HaueHUe JIJisl TIOCTOSTHCTBA BeJIMUMH 0C/1ab/ieHus], TakK KaK OHO ZIOJDKHO
obecrieurBaTh MIOTHBIM U TIOCTOSTHHBIN TIPWKUM C ONITUMA/IbHOM CHUJION TIPW Pa3/IMUHBLIX pa3Mmepax u (opmMax
rosoB. Bce ynomsiHyThle ()akTOpbI UrparOT OOJBIIYIO POb B CTEeHW OC/iab/ieHus IyMa MPOTHUBOLTYMaMH.
Pa3nuunie B KOHCTPYKLUSIX MCC/IeJOBaHHbBIX MMPOTHBOLLIYMOB CKa3aJ10Ch Ha UX 3QPeKTUBHOCTU (CM. puc. 1).

CnemyeT OTMETUTh, UTO W3MepeHHbIe BeJWYMHBI 3PPEeKTUBHOTO OCIabIeHus IIyMa XapaKTepu3yTCs
OosbIIMM pa3bpoCoM pe3y/bTaToB [I7Is Pa3HbIX UCTIBITYEMBIX M Ccepuii onbIiToB. Ha puc. 3 B KauecTBe rpuMepa
nipuBefieHa cpefiHsis 3¢dekTUBHOCTL HaymHWKOB BIIHMMOT-2 no pesynbratam 24 u3MepeHMM Ha KaXk[ou
YyacToTe, a TaKXe I0jioca pa3bpoca TOMyYeHHBbIX pe3y/lbTaToB M CPeAHEKBaJpaTHuecKoe YKIOHEeHHUe.
[MocnepHsisi XapakKTepUCTHKA AAaET YETKOe TIpe/iCTaBIeHue 0 CTabMIbHOCTH 0C/1abieHusl.
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MakcumanbHble, cpeaHie 1 MUHUMaNbHbIE 3HaYEHNS 0CNABNEHUS WyMa HayLIHUKaMI
BUHNWOT-2. Mapkepamu nokazaHbl cpegHue 3Ha4eHnst £ cTaH4apT. OTKNOHEHWS.

B Tabmuile mpencTaBneHbl BeMWYMHBI OC/abneHWs BCeX WCIBITAHHBIX CPeJCTB WHAWBUAYATbHOU
3alUThl U CpeJHEKBaJpaTUUHbIe YKIOHEHUsl Ha BCeX YacToTax. V3 Heé ciefyeT, UTO BeJMUMHbI YKIOHEHUH
HEeCKOJIbKO MeHblIle i/l HAaylIHUKOB 10 CPaBHEHWIO C BKJIAZbIIIaMW; KPOMe TOrO, OHW UMEKT TeH/EHLMIO K
YBeJIMUEHUIO0 C BO3pacTaHWeM 4acToTbl. HamoMHMM, 4TO CcpeJHeKBa/paTHUHble YK/IOHEHUs XapaKTepU3yHT
BEPOSATHOCTh TIO/NyueHUs YKa3aHHBIX BeJMUMH ocyabmeHus. Hampumep, BemnuumHy ocsabreHds IIyma
MPOTUBOLIYMaMH, PaBHYO0 AcCp. £ 0, MOXKHO OXuJaTb B 68% cilyyaeB HCIOIb30BaHuUsl TIPOTUBOIIYMOB; B 95%
C/Ty4yaeB WCII0/Ib30BaHMS MTPOTHUBOIIYMOB MOYKHO OXKH/aTh BeJIMUMHBI 0C1abneHus B npefenax Acp. + 20. B
YacTHOCTH, /151 HaymHuKoB BIITHUMOT-2 (cm. Tabmuily) Ha yactoTe 1000 I'ty Acp. = 18 b, a 0 = 6,4 1B, uto
03HauaeT, uTo B 95% CTyuaeB rosy4yaemasi BelMdrHa 0C/1abieHus [ymMa 3TUMH HayIlHUKaMu Oyzer paBHa 5-31
nb.

Cnenyer OTMETHTb, UTO CTO/Ib OOJblIMe BeJWYMHBI YKIOHEHWM [JIsi HWCTIBITAHHBIX CPE/ICTB
VIHVBU/lya/JIbHOM 3allIMThI MOTyUeHbl BC/Ie/ICTBHE BeCbMa KPaTKOr0 MHCTPYKTa)Ka UCTBITYeMbIX U MajieHbKOTrO



OMbITa WCIO/Ib30BaHUSI MMU IPOTHBOIIYMOB, Yero cJjeflyeT OKUZATh U Ha MpakTUKe B MPOM3BOJCTBEHHBIX
YCJIOBUSIX TPU MacCOBOM HCI0/Ib30BaHWU MPOTHUBOLIYMOB.

BrIO0Op THIIA MPOTHUBOLIIYMa Ha MPOU3BO/ICTBE B OCHOBHOM OTIPe/ie/IsieTCsl YDOBHEM M CIIEKTPOM IIIyMa.
Hampumep, mpu mymax cpeanux ypoBHed (80-100 nb) HeT HeoOXOAWMOCTH HWCTIONb30BaTh HAYIIHUKUA C
OosbiM ocabsenveM. I1pu mymax Gosbliieli MTHTEHCMBHOCTH C HaTMYMeM HU3KOUACTOTHBIX COCTABJISFOLIMX
peKOMeH/lyeTCsl UCI0J/Ib30BaTh BBICOKOA((EKTUBHbIE HAyIIHWKU C YIUVIOTHSIOMIUM C/I0eM C >XUAKOCTHBIM
3aro/IHeHWeM WM KOMOWHAIMI0 BHYTPEHHUX BKJIQ/bIIIeH M HAYIIHWUKOB, XOTs 3Ta KOMOWHAIUs He BCerja
OTpaB/bIBAETCSI.

I¢d¢eKTHBHOCTH NPOTUBOIIYMOB

Cpepnee ocnabnenue (B 1) Acp. = o (B aB)
HayIIHUKA BHYTpPEeHHME BKJIa/IbIIIN KombuHarust
Uacrora, sapoma BL[HMM(?T-Z u
I BHH_HZHOT [IN-2x |IIU-1a-UC|Benrepckue HBeg?]f%e KaH;'qNCIKHe «Mertannnueckas Ta]\;r{%{bl B:&aﬁ;ﬁ;qﬁiﬁa
WTpyLIKa» —
125 7+3,3 9+5,7 9+3,2 5+2,8 5+3,7 5+22 8+5,6 7+2,6 7+5,5
250 6+3,3 8+5,5 10+5,5 8+33 6+4,7 6+39 8+5,7 7+3,6 7+6,1
500 14+ 4,7 17+57 | 14+£6,2 | 15+6,8 9+55 | 16+49 8+5,8 11+4,3 18+ 7,7
1000 18+ 6,4 24+71 | 11+43 | 20+£8,1 | 17+7,7 | 25£6,5 12+ 8,2 10+ 3,8 18+7,2
2000 27 £ 10 23+43 | 17+£3,7 | 24+84 | 29+11 | 29+5,7 22+ 10 18+ 5,6 28 £ 6,3
4000 40+ 7,6 26+8,8 | 23+£85 | 26+£85 | 26+10 | 27+7,6 28+ 12 23+10 40 £ 11
8 000 39+7,6 32+10 | 34+£9,5 22+10 | 19+£6,8 | 22+11 29 £ 15 33+7,5 40 +9,4
10000 | 42+8,2 36+12 | 33+7,3 | 24+6,8 | 17+£6,7 | 24+ 11 28+ 14 36+11 39+8,6

Hanpumep, koMOuHa1Lusi BK/IaZpIieli 3aBofa «MeTtasuiyeckasi UTpyIiKa» U HaylrHUKOB BIIHMNOT-2
(cm. Tabmuily) He fana 3¢ddekra MO CPaBHEHWIO C HAyLIHWKOM, CJIe[JOBaTelbHO, TaKyl KOMOMHALHIO,
WCTI0/Ib30BaTh HeljesiecoobpasHo. Tem He MeHee GOJBIIIMHCTBO aBTOPOB pEKOMeHyeT NMPUMeHSITb KOMOMHALIN
NIPOTUBOIIYMOB /i1 yBenuueHust 3¢ddexra ocmabneHnss MHTEHCHMBHBIX IIYMOB, XOTsS HEKOTODbIE aBTOPBI,
HaripuMmep Wadsworth, yTBep)kiaroT, UTo 3TO He JaéT JOTMOJHUTENbHOro 3¢deKTa 1Mo CpaBHEHUIO C OFHUM
npoTUBOIIyMOM. OueBH/IHO, CyMMapHbIA 3¢ ¢eKT KOMOWHAIMK OTpefiesisieTCsi He TO/MBKO 3((eKTHBHOCTHIO
Ka)k/[OTO TIPOTHBOILLYMA B OT/Ie/IbHOCTU, HO U CJIOXKHBIM, He TO/AA0LIUMCs YUETY, B3aUMO/[eHICTBUEM UX MEXY
co00i1 U C pU3NUeCKIMU XapaKTePUCTHKAMH YXa U TOJIOBBI.

[Tpu BHIOOpE Cpe/CTBA 3alUTHI OT IIIyMa HeoOXOAWMO B TepBYIO Ouepe/ib YUUThIBaTh XapaKTepUCTUKY
ero CrieKTpa. 3Hasi CTeKTp ILIyMa W XapaKTePUCTUKY OCaabjeHus IIyMa CpPe/iCTBOM 3all[UThl, MOXKHO 3apaHee
yCTaHOBUTb, MPeJJOXPAaHUT JId JIaHHOe CPe/ICTBO OT BPEAHOr0 JeMcTBuUs 1iymMa. [1jis 3TOro cjiefiyeT TIOCTPOUTh
TIpe/ie/IbHBIN CIIeKTP IIyMa, KOTOPBIM CK/IaZbIBAeTCs U3 CTeTleHH 0C/iabieHus 3ByKOM CPeZCTBOM 3allUThl U3 8
OKTaBHBIX YaCTOT U TpeJieJIbHO JI0MYCTUMbBIX YDPOBHEM ITyMa Ha 3THUX >Ke 4acToTaX I0 CaHUTapHbIM HOpPMaM.
Eciu nosyueHHBIN CreKTp MpeBbllllaeT OKTaBHBIA CHEKTP 1LIyMa, OT KOTOPOro HY)KHO 3allIUTUTh OpPraHu3M, TO
JJaHHOe CPeJICTBO 3allUThl 00ecrieynT 6e30MacHOCTh, T. e. OyfeT A0CTaTouHO 3(HEeKTUBHBIM.

Tak, HayuHukd BIUHWMOT-2 @ cpedHem 3¢ddeKTHBHBI TMPU 1lIyMaX, YPOBHU 3BYKOBOTO [laB/eHUs
KOTOPOT0 B OKTaBHBIX Mojiocax yactot 125, 250, 500, 1000, 2000, 4000 u 8000 I'y He npessiatot 100, 94, 97,
96, 100, 108 1 107 nb.

B cooTBeTcTBUM C 3TMM B MWHCTPYKLUMSIX WIM T[1aCliOpTax Ha BHOBb BbIIyCKaemble CpeZCTBa
WHMBHU/YaJbHOW 3alUThl OT IIyMa Liesieco00pa3HO yKa3bIBaTh IpeZebHbIA CITeKTP IIyMa, 3alura OT
KOTOPOTO @ CpedHeM TapaHTHpPyeTCs. JTO 0O0JIerydT MOTpeOUTe/N0 TIPAaBWIBHBIM BLIOOD HEOOXOAMMOro
Cpe/iCTBa 3alL{UThI OT LIyMa.

[lpy BBIOOpPE WHAWBHAYANbHBIX TPOTHUBOLIYMOB /il 3allldThl OT TPOM3BO/ICTBEHHBIX IIyMOB
HeoOXOMMO YUMTBIBATh CiefyIoIiee.

1. Tlpu BBIOOpE CpeACTBA MHAMBUAYATBHOM 3aI[UTHI HY’)KHO B TIEPBYIO OY€Pe/ib OCHOBBIBAaTHCS Ha TIPE/Ie/TbHOM
CIIeKTpe, ITPY KOTOPOM /JaHHO€e CPeZICTBO 0OecrieurBaeT 3¢ eKTUBHYIO 3aI{UTy OT TOTO MJIM UHOTO ILIyMa.

2. Ecm HeoOXoAuMO 3allUTUTE OOMbIIMe TPYIIbl paboTaroluX, TO TPEeANIOYTeHHe [O/DKHO OT/aBaThbCs
HAyIIHUKaM, JaroluM Oosiee CTaOWIbHBIE pe3y/ibTaThl OC/IabieHus IyMa; eC/id HeoOXOAWMO /I0CTUYb
Haubosnbllero ocsabneHuss IIyma, TO JIydllle MCIIOb30BaTh TIATENBHO MO00paHHbIe BK/IAJBILN WM
KOMOMHALMIO UX C HayLLIHUKaMH.



3. Tlpu HeoOXOJUMOCTH TIPOAO/DKUTELHOTO HCIT0/Ib30BaHUsI TIPOTUBOLIYMOB W CPaBHUTEBHO HeOOJIBIIOM
TpebyemMoM ocsiabsieHuu TIpeArouTHTeIbHbI TaMIioHbl U3 YTB (B.M. I'puropweBa u W.M. Haiiman) wiu
aHaJI0rMUHble UM BKJIa/JbILIN.

4. J151s1 3a1[UThI OT BBICOKOUACTOTHBIX M UMITY/IbCHBIX (TIPEPBIBUCTHIX) IIIyMOB JIyUIlle UCTIOb30BaTh HAyIIIHUKY,;
JUIS 3aIUThI OT HU3KOYAaCTOTHBIX IITyMOB — XOPOIIIO Moi006paHHbIe BKJIa/IbILLIH.

5. TlpocToTa KOHCTPYKLUMM M WCIIO/Ib30BaHMSl TPOTUBOIIYMa — JydYlllash TapaHTUsl TIPaBUBHOTO €ero
TIpUMeHeHUsI U, CJiefI0oBaTeIbHO, TIOMyUeHUsI MaKCUMa/IbHO BO3MOKHOTO 0C/1abieHus ryMa.

B OonbIIMHCTBe C/lyyaeB TPaBWIBHO HCMO/b3yeMblii TPOTHUBOLIYM MOXeT TIpel0TBPaTUTh
npodecCcroHaNbHY0 TYTOYXOCTh W JIDyrHMe pacCTPONCTBAa OpraHM3Ma, BbI3bIBaeMble TMPOW3BO/ICTBEHHBIM
ImymMoM. 3ajiadya COCTOUT B TOM, 4TOOBbI 00eCreunThb [JOCTAaTOUHBIM BBIMYCK KaueCTBEHHBLIX MPOTHUBOILIYMOB U
IIUPOKO BHeApUTh ux. OThgesaM TeXHUKU 0e30MacHOCTU COBMECTHO C Me/CAHYaCTSMH W OpraHaMu
CAaHUTAPHOTO HaZi30pa MPOMBIIIIEHHBIX MPeTPUATHI He0OX0AUMO CBO@BPEMeHHO BhISIB/ISITh IIIyMHbIe YUaCTKH
NIPOM3BOACTB W 0O0ecrieurBaTh KOHTHHTEHTHI pabOTalIUX Ha HUX COOTBETCTBYHOIUMH  THUIIAMU
VH/IMBUya/lIbHBIX MPOTHBOLIYMOB. CreflyeT MOMHUTb, UTO WMHAWBHAYya/bHas 3allldTa — OJWH U3 Haubosiee
TIPOCTBIX U SKOHOMUYHBIX CITIOCOO0B 60pLOBI C BpeTHBIM BO3/[€MCTBUEM IIyMa Ha OPraHW3M PabOTaroIIUX.
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