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EMKOCTbB U KPBIIIIKA CO 3BYKOBOM U
OCS3ATEJIbHOU OBPATHOH CB3bIO

Ob6nacTb TeXHUKH

Hzo0peTerne OTHOCUTCSA K €MKOCTH M KPBIIIKE, MPH 3TOM KPBILIKA CO3AaET 3BYKOBYIO H
OCSI3aTENIbHYI0O OOpPaTHYIO CBsi3b, KOTJA €MKOCTh 3aKpbIBaeTcst KpbImkoH. HM3o0perenue
JOTIOJIHUTEIIBHO OTHOCUTCS K CTIOCOOy (pOPMHPOBAaHUS KPBILIKH UL BBEACHHS B 3aLCTUICHUE C
€MKOCTBIO.

IIpeniecTByomuil ypOBEHb TEXHUKH

EMKOCTH ¢ KpBIIIKaMH, KOTOPbIE YCTAHABIMBAIOTCS C IMOMOIIBIO PE3bOBI, PEaTU3yIOTCs
BO MHOXECTBE Pa3JIMUHBIX KOHCTPYKLMUN, OT BAPUAHTOB, MPOCTO HUMEIOLINX TONOJHUTENbHYIO
pe3ply, [0 HMEIOUINX pa3jMyHble 3aKPbIBAIOIINE W/HIN OJIOKUPYIOLIHE 3JIEMEHTHl WM
KOHCTPYKIMH. HekoTopele 3 HUX 00eCIeUnBAIOT BBIPE3BL, 3aNOPbI, 3aLIENKH, W/ BBICTYIIHI,
9YTOOBI 3aKPENUTh KPBIIIKY Ha eMKOCTH. Kpome Toro, oHM MHOrAa MOTyT 00ecTieYnBaTh METIOK
WA APYTOHN 3BYK, YTOOBI IOMOYb TOJIB30BATENO Y3HATD, KOTJAa KPBIIIKA B TOCTATOYHON CTETIEHH
3aKperuIseTcsl Ha eMKOCTH WJIM OTCOEIUHSIETCS OT Hee.

OnHa Takass eMKOCTh C KpBIIIKOW mokazaHa B pokymente US 2008/0110850 Al. Ortu
€MKOCTb M KPBIIIKA MPHUKPEIUBIIOTCS APYT K JPYTY € MOMOIIBIO Pe3bObI, MPH 3TOM KpPBIIIKA U
€MKOCTb BKJIFOYAOT B CeOsl OTBETHBIE BBIPE3 M BBICTYI, 4TOOBI OOECIEeYnBaTh 3BYKOBYIO
HUHAMKALMIO TOTO, YTO KPBILIKA B JAOCTATOYHOH CTENEeHM 3aKpbiTa. DTH BbIPE3bl U BBICTYIIbI
pAacIIoNIO’KEHbl B LIEHTPAJIBHOM TOJIOXKEHUU Pe3bObl, pasnenss pe3p0y Ha cermeHTtsl. Jlpyras
Takasi eMKOCTb packpeita B fokymeHnTe EP 2 080 711 Al, koTopslii obecnieunBaeT eMKOCTb IS
COCTaBa, UCIOJB3YEMOro Ui 0OpaboTKH TKaHH, TAe KPbIIIKa MPOU3BOIUT CIBIIIUMBINA 3BYK C
MOMOLUIBIO MPUBOJALLEIOCS BPYYHYIO CLEIUIEHUs 3alUpParOIlMX 3JIEMEHTOB. YCTaHaBJINMBAETCS
3amupaHne, KOTOPOE MOXKET PEeaTM30BBIBATHCA C IMOMOIIBI0 HaXXUMHOH (push-on-push-off)
KPBILIKH, U MOXET BKJIIOYATh B ceOst pe3pdy CO CHETUISIOIIMMUCS 3aIHPAIOIINMHU 3JIEMEHTaMH,
KOTOpBIE, MPEANOYTUTENbHO, OYAYT BBICTYNATh HAPYXKY CO CTOPOHBI BHEUIHEH MOBEPXHOCTH
Pa3maTOYHOrO OTBEPCTHS, M COOTBETCTBYIOINEE OPHEHTHPOBAHHOE BHYTPhb YIiIyOJieHHE Ha
BHYTPEHHEH NMOBEPXHOCTHU KPBIIIKHU. JTHU 3JEMEHTBl MOTYT 00€CIeuMBaTh UIA IOJIH30BATEI
3BYKOBYIO H OCSI3aTEIIbHYIO OOPaTHYIO CBSI3b.

OnpenenéHHoe  KOJMYECTBO  KOHCTPYKLMM,  HalpaBi€HHbBIX  Ha  DJIEMEHTHI
MIPOTUBOAENUCTBUS Pa3BUHUMBAHUIO JAJS KPBILKU U €MKOCTH, BKJIIOUEHO B AOKyMeHTHl GB
2203729 A u WO 2016/016207 Al. Hoxyment GB 2203729 A obecnieunBaeT 3aKPBIBAOIIYIO
CUCTEMY IJIsl €MKOCTH, KOTOpas HMeEEeT pa3HECEHHbIE BBICTYIbl HA TOPJBIILIKE €MKOCTU AJis

BBCICHHA B 3alCIUICHUE C BBICTYIIAMU BO BHYTpeHHeﬁ 4acTH 00KH KPbILIKH. BbICTyrIbI Ha
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TODPJIBILITKE €MKOCTH TaK)Ke BKJIIOYAIOT B ce0s1 peOdpo, KOTOpOe BBICTYMAET B NPOCTPAHCTBO
MEXIY BBICTYNAMH KPBIIKH, YTOOBI MPENOTBpALIaTh PACKPYYMBAHUE KPBILIKKA. BBICTYNBI Ha
TOPJIBILIKE €MKOCTH BKJIFOYAIOT B Ce0sl MPSMOYTOJIbHBINA 1143, ONPENEICHHbIH peOpoM, KOTOpoe
NPUHUMAET BBICTYN B (pOpPME CIMTKAa HA KpPBIIKE, KOTa KPbIIKA HAXOAMTCS TMOJHOCTBHIO Ha
emkoctu. Jlokymentr WO 2016/016207 Al olecniedurnBaeT 3aKPhIBAIOINYIO CUCTEMY JJISi eMKOCTH
C BHUHTOBOHM pe3b0OH Ha ropiblike eMKkocTH. Ha KoHIe pe3bObl B KauyecTBe CTOMOpa
copmMupoBaHa OINOpHAsl MOBEPXHOCTb. YTIIyOJEHHWE WM pa3pblB BBIIOJHEHbI Ha pe3bde
TOPJIBILIKA, C KOTOPBIM MOXKET BXOAWUTH B 3aLIETUICHHE B BHIE Pa3bEMHOIO COEIMHEHUs pe3bda
3aMBIKAIOIIEr0 BUHTA C KOHCTPYKLHUEH, MPOTUBOAEHCTBYIOIEH packpyunBanur0. KoHCcTpykuus,
MPOTUBOAEHCTBYIOIAs PACKPYUMBAHUIO, TOKA3aHA M OMNHCAaHA KaK pPACIIMPEHHAas Ha KOHYC
pe3bba ¢ 4acThbiO, I7Ie CErMEHT pe3bObl 00JIee TOJNCThIM B BEPTHKAJILHOM HAIPABICHUH B OOJNACTH
(opMupOBaHHS MPSIMOYTOJBHOTO pacCIIMpeHHs. B TO ke BpeMs 3TH NPOTHUBOACHCTBYIOIIHE
PACKPYUHBAHHIO AeTaiu OyAyT BEPOSATHO 0OECMEeunBaTh MOJIb30BATENS OCSI3aTeNbHON 00paTHOM
CBSA3BIO IPU OTKPBIBAHUM WJIM 3aKpbIBAHUH, HE TOBOPS YK€ O TOM, YTO CO3JAaETCsl 3ByKOBas
obOparTHast CBsI3b.

Hoxyment US 4 662 530 oTHOCUTCA K CTONOPSALIEMY YCTPONHCTBY C MHAEKCUPOBAHHBIM
MOJIOXKEHHEM 3aKpPBITHs, JIs1 OYTBUIKHM, HM3TOTOBJICHHOM W3 CTEKJa WM JIPYroro >KECTKOro
MaTepHUaa.

PackpriTue n3obperenus

Tem He MeHee, CylecTByeT HEOOXOAUMOCTb B €MKOCTH M KPBIIIKE IPYroro TUIMA, TAe
KPBIIIKA CO3/AET 3BYKOBYIO U OCSI3aTENBbHYIO OOPAaTHYIO CBSI3b, KOTZlA €MKOCTb 3aKPbIBAECTCS
KPBILIKON, KOTOpblE TO3BOJSIOT MOJb30BATENIO JIETKO OTKPbIBaThb M 3aKpbIBATH €MKOCTb.
Hzo0perenne odecieunBaeT TaKOM APYroi THI EMKOCTH M KPBILITKH.

ITepBeIM OOBEKTOM M300pETEHUS SIBISIETCS €MKOCTh C KPBIIIKOH, BKJIIOUAKOIIast B CeOst:
TOPJIBILIKO €MKOCTH, OKpPY’Karollee OTBEPCTHE; MO MEHbIIEH Mepe OIHY pe3p0y Ha TOpPJIbIIIKE;
10 MeHbIIEH Mepe OfHy pe3b0y Ha KPBILIKE U BBEAEHHS B 3aLlETUIEHHE C, IO MEHbLIEH Mepe,
OJTHOM pe3b0Oi Ha TOPJIBILIKE, BBICTYIT HA HIKHEH YacTH KPBIIIKH, KOHLIEBOH OrpaHUYHUTENb Ha
HIDKHEM KOHLIE TOpJIBILIKA, KOTOPBIM OCTAaHABIMBAET AalbHEHIIee BBEACHUE B 3aLEIJICHUE
MEXIy, 10 MEHBLIEH Mepe, OMHOH pe3p00il Ha rOpIIbIIIKE |, IO MEHBLIEH Mepe, OTHOH pe3b0oit
HA KPBILIKE, 1 YaCTh BBEACHUS B 3aLETUICHHE TOPJIBIIIKA €MKOCTH, COOTBETCTBYIOIIYIO OONACTH,
I7ie BBICTYII Ha KPBIIKe OyeT BXOAUTH B 3aLIEIUIEHHE C FOPJIBIIKOM, KOTZia KphIlIKa OyneT B
MOJIOKEHUH TIOJIHOTO BBENEHMsI B 3alEIUIeHHe, NPU 3TOM YacTh BBEACHUA B 3aLCIUICHHE
COIEPKUT yriayOsieHue, MPUMBIKAKOLIee K KOHIIEBOMY OTPAaHUYMTENIO, IJIsl IPUEMa BBICTYIA U
BBEICHUS B 3alCTUICHUE C HHUM, HAKJIOHHYIO MOBEPXHOCTh, NMPHUMBIKAIOIIYI0 K YIrIIyOJEeHHIO,

BEAYIIYIO B yriyOJeHue WM W3 Hero, U 0Opa3sOBaHHYIO YBEJIWYEHHOW BO BHEIIHEM TUAMETPE
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YacThIO TOPJIBILIKA, MPUMBIKAOMEH K YrayOJNeHUIo, MPUUYEM YacTh BBEACHHUS B 3alCTUICHHE
TOPJIBILITKA €MKOCTH BBIITOJIHEHA TaK, YTO CO3/1A€TCs 3BYKOBask M OCsI3aTeNIbHast 0OpaTHAasi CBSI3b,
KOTAa KPBIIIKA IEPEeMelaeTcss B IOJHOCTBIO BBENEHHOE B 3allelUIeHHe mosioxeHue. YacTe
BBEJICHUS B 3alCTUICHUE JOTIOJHHUTENbHO COACPIKUT YBEIMUYEHHYIO MO IIUPUHE, 1O MEHbLIEH
Mepe, OIHY pe3bOy TOpJIbIIIKAa €MKOCTH Ha 4acTH BBeAEHHUs B 3aueruieHue. M yriyOnenue, u
BBICTYII COZIEPIKAT 3aKPYTIIEHHYIO BEPXHIOK YacCTh.

BropsiM 00bekTOM H300peTeHus ABIsieTCs: Coco0 GOPMHUPOBAHNUS KPBILIKH M TOPJIBIIIKA
€MKOCTH ISl CO3/IaHUs 3BYKOBOH M OCA3aTEIBHOIN OOpaTHOMN CBS3U NPH BBENEHUH B 3aLETUICHHE
U BBIBEICHUU W3 3alEIUICHUS, BKIIOYAOMUN B ceOsl 3Tambl, HA KOTOPBIX. H3TOTABJIMBAIOT
KPBILIKY C IO MEHBLIEH Mepe OHOM pe3b0Oi U BBICTYIIOM Ha HUKHEM KOHIIE, U U3TOTABIMBAIOT
TOPJIBIIKO €MKOCTH, COZEpsKallee N0 MeHbIIeH Mepe OfHy pe3b0y AJsl BBEACHUS B 3alleTUICHHUE
C, IO MeHbIIEel Mepe, OTHOH pe3b0ol Ha KPBIIIKE, UMEIOINYIO YriyOlIeHue A mpueMa BhICTYIIa
YacTh BBEINEHHWs B 3alleIUIeHHe, KOHLEBOH OrpaHWYHTENb, ONPENCISIIOMUNA  TPAHHLBI
yrayONeHus, U YBEIMYEHHYIO, 10 MEHbIIeH Mepe, OAHy pe3b0y TOpIbIIIKa €MKOCTH H/HIN
YBEJIMYCHHYIO BO BHEIIHEM IUAMETPE YacThb TOPJBIIIKA HA YaCTH BBEIACHHS B 3alETUICHHE,
NpUYeM YacTb BBEICHHs B 3aLEIUICHHE M BBICTYII BBINOJHEHBI C BO3MOXKHOCTBIO CO31aBaTh
3BYKOBYIO M OCS3aTENbHYI0 OOpaTHYK CBs3b IPU BBEIEHHH KPBbIIKA B 3alelUICHUE C
TOPJIBILIKOM €MKOCTH WJIM BBIBEACHUH €€ M3 3aLeIUICHHUs C FOPJIBIIIKOM €MKOCTH, MPH 3TOM H
yrayOlieHue, U BBICTYI COAEPIKAT 3aKPYIIIEHHYIO BEPXHIOK YacCTh.

Takme eMKOCTb W KpBIIIKA BBITIOJHEHbI C BO3MOXKHOCTBIO COEAMHEHHsI BMECTE,
obecrieunBasi IMOJIb30BATENs] 3BYKOBOH M OCS3aTeNbHONW OOpaTHOH CBSI3BIO TNPH BBEACHUU
KPBILIKH B 3aLEIUICHHE C €MKOCThIO M BBIBEICHUM KPBILIKHA M3 3aLEIUIEHUS] ¢ €MKOCTBIO. JTO
MIO3BOJIIET TIOJIB30BATENII0 OCO3HABATh, YTO HMEJI0O MECTO IIOJIHO€ BBEJEHHE KpPBIIIKU B
3aLleIUIeHNe ¢ eMKOCTBIO. DTa UyBCTBUTENbHASI OOpATHAs CBsI3b TAK)KE [TOMOTAeT MOJIb30BATEINI0
KQXIbI pa3 TapaHTUPOBATh IIOJIHOE BBEIACHHE KPBIUIKM B 3alelUIeHHEe C €MKOCTBIO, YTO
O0COOEHHO TOJIE3HO B TOM Ciydae, KOIZa €MKOCTb COAEPKHT B cede OOBeKTHl,
IPEepacHOJIOKEHHbIE K TOBPEXKACHUIO, €CIIM OHU HEHAMJIEKAIUM 00pa3soM repMeTHU3UPYIOTCS
MEXIY UCTIOIB30BAHUSAMY, HapUMep, MHIIEBbIe MPOAYKTHL. BBeAeHNE B 3aLleTUIEHHE BBICTYIIA C
yrayOJleHHeM ¢ KOHLEBBIM OTpPaHMYHUTENEM Takke OOeCreuMBaeT HAAEKHOE BBEICHUE B
3alleTJIeHHe W TNPEAOTBPALaeT TNPEBBIMICHHE JOMyCTUMOTO KPYTSIIEro MOMEHTa W,
CJIEIOBATENBHO, MOBPEKACHHUS EMKOCTH WJIN KPBIIIKH.

VYBenudeHHas 1o IMHUPHHE 10 MEHbINEH Mepe OHa pe3b0a ropIIbIKa eMKOCTH Ha YacTH
BBEIICHUS B 3aLICTUIEHUE MPUBOANT K TOMY, YTO TpeOyeTCsl yBETMUEHHBIH KPYTSAIIUNA MOMEHT ISl
NepeMeIeHus] BBICTYNa 4Yepe3 3Ty 4YacTh, BEAYIIMH K IOJHOMY BBEIEHHIO KpPBIIIKH B

3anerieHne. J1o 00ecneunBaeT MOJIb30BATENs JKENAeMON OCs3aTeNIbHOH OOpaTHOW CBSI3BIO,
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4TOObI OCO3HABATH, KOIJA JOCTHIAETCs MOJIHOE BBECHUE KPBILIKH B 3aLEIUIEHHE C eMKOCTBIO.
3aKkpyrinéHHbIE BEpPXHUE YACTH Ha VYIAyOJIGHHH W BBICTYIIE MOTYT CHOCOOCTBOBATH
NEPEMEIICHNUIO BLICTYIIA B er'IY6J'IeHI/Ie U M3 HEro, LITO6I:;I rapaHTupoBaTb, 4YTO MNEPEMEIICHUA
SBJIIIOTCSL TUIABHBIMH, W YTO KPYTSAIIMA MOMEHT, TpeOyeMblil Al BBENEHHs] KPBIIIKH B
3alCIUVICHUE W BbBIBCACHHUA KPbIMIKKU H3 3alCIJICHUA C €MKOCTBIO, HE ABJIACTCA HACTOJIBKO
BBICOKHM, YTO CPEIHECTATUCTHUYECKHI MOJIb30BATENb CTOJKHETCS C MPOOIeMaMH.

B cooTBercTBHHM ¢ BapMaHTOM OCYLIECTBIIEHUs] H300peTeHHs, yriyOJeHHe MPOXOAUT
BEPTUKAJIbHO B HANPABJICHUU YBEJIMYEHHs IO IIMPHHE, MO MEHbIIEH Mepe, OOHOH pe3bOnl B
TFOpPJBIIIKE €MKOCTH Ha 4YaCTU BBCACHUA B 3alCIIJICHUC. Takas KOHCTPYKLUSA TaKXKE MOXKET
CO3[aBaTh »KEJAeMYI0 3BYKOBYIO OOpAaTHYIO CBsi3b, KOTrZA KpbILIKA TMOJHOCTBIO BXOIUT B
3aLCIIICHUEC I/I/I/I.]'II/I HAYUHACT BBIBOAUTHCA U3 3daLCIIJIICHUA.

B coorBercTBUM C BAPHUAHTOM OCYLHCCTBJICHUSA I/1306peTeHI/I$I HAaKJIOHHasA TMOBEPXHOCTH
o0Opa3oBaHa YBEJIHMYEHHOH BO BHEIIHEM IHAMETPE YaCThIO TOPJIBIIKA €MKOCTH, Beaylled K
er'IY6J'IeHI/II'O, " 4aCTb BBCACHHUA B 3alCTINICHUC TAKXKE COACPKUT AOMOJHUTEIIbHYHO HAKJIOHHYHO
MOBEPXHOCTb, KOTOpasi BEAET OT yrIyOJIeHUS] K YKa3aHHOW YBEJIMYEHHOU IO TOJIIWHE YacTh
TOPJIBILITKA EMKOCTH, OOpasyrollell HaKJIOHHYIO TIOBEPXHOCTD, Il OOJIErYeHUs] BBIXO/IA BBICTYIIA
u3 yrnyOneHus. JTa HaKJIOHHAS MOBEPXHOCTb MOJKET CIIOCOOCTBOBATH FAPAHTUPOBAHHUIO TOTO,
uTO yCHUIIUE, Tpe6yeMoe AJisi BBIBEACHUS KPBIMIKKW M3 3alCIUICHHA C €MKOCTBIO, HE SABJISCTCA
HACTOJIbKO OOJIBIIKM, YTO MOJIb30BATENIb HE MOXET IMPEOJOJIETh €ro, U BBIBECTH KPBILIKY H3
3alCIIICHUA, LITO6I:;I NOJIY4YUTb JOCTYyIl K COACPKUMOMY €MKOCTH. Takue HaKJIOHHBIE
MOBEPXHOCTH MOTYT CIIOCOOCTBOBATh OOECIEUEHUIO OCA3aTeNbHON OOpaTHOW CBS3W IUIs
MOJIb30BAaTECJIA MIPHU BBCACHUHW KPbBIIIKH B 3alCTIVICHUEC W BBIBCACHUUW KPBIIIKH W3 3alCIIJICHUSA C
TOPJIBIIIKOM €MKOCTHU.

B cooTBercTBMM C BapHMaHTOM OCYLIECTBJIEHHUs M300peTeHHsT 3BYKOBas W/ WU
ocsi3aTeNibHas OOpaTHAasl CBsi3b CO3[AETCsl OT OOHOrO MM Oojiee U3 JAEHCTBUH: BBEOCHUE B
3alerUieHne BbICTYNAa M YIyOJieHHs; OCTAHOBKa IE€PEMELICHUs] BBICTYNAa MOCPEACTBOM
KOHLEBOI'0 OrpaHUYUTENA, NCPEMECIICHHUE BbICTYIIA YC€PE3 HACTh BBCACHUA B 3alCIIJICHUE, WU
NEPEMELICHHUE BBICTYIIA B er'IY6J'IeHI/Ie 1 U3 Hero. B 3aBUCHMOCTH OT BapuaHTa OCYLICCTBICHUA
u300peTeHus: obecrneynBaeTcsl OHa Wi OoJjiee M3 3TUX paldOoT I CO3MaHUs CHelU(pUIecKon
3BYKOBOM W/HJI OCSI3aTeJbHOM OOpaTHOW CBS3M AJISI MOJIb30BATENs, KOTOPbIe ObUTH TOSICHEHBI
paHeE, LITO6I:;I O6eCHeLII/IBaTb YBEPECHHOCTD HJIA MOJIB30BATCIIA B OTHOIICHHUU TOI'O, YTO KPbILIKA
BXOJMUT B 3alleTJICHHe, MM He BBIXOAUT M3 3alerUieHHs ¢ eMKocThio. OnuH win Oojiee 13 3THX
MEXaHU3MOB MOTYT paboTaTh COBMECTHO, 4TOOBI (POPMHUPOBATH CHUCTEMY, KOTOpasi HE TOJBKO
CO3aéT 3BYKOBYIO M OCS3aTENIbHYIO OOpaTHYIO CBsi3b, HO Takke (PUKCHPYET KPBILIKY Ha

CMKOCTHU.
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B cooTBercTBMM C BapHMaHTOM OCYIIECTBJICHHS HM300pPETEHHs CO37aBaeMasi 3BYKOBAs
oOpaTHasi CBsI3b NPENCTABJSAET COOOW MPHUIIYLIEHHBIH MIENYOK, KOTAA KPBIIIKA BBIXOAUT H3
3aleIJICHNUs] ¢ €MKOCTBIO W/WJIM TPEACTaBIsieT COOOM OTUETNIMBBIA LIENYOK, KOTAAa KPBIIIKA
NepeMeLIaeTCsl B MOJIOKEHUE IMOJIHOTO 3allellNIeHUs] ¢ €MKOCThIO. JTH 3BYKM M OcCsA3aTellbHas
obOpaTHasi CBsI3b OBUIM TMOSICHEHBI B KaueCTBE yOEMUTENBHOrO MpPU3HAKA IS TOJIb30BATENEH,
0TOOpaKaIOIIEro MOJOXKUTEIBHYI0 WHANKALMIO MTOJHOCTBIO 3aKPBITONW WJIM OTKPBITOH €MKOCTH.
Kpome TOro, nosb3oBaTeny CBS3BIBAIOT 3Ty YBEPEHHOCTb C MPOAYKTOM BHYTPH €MKOCTH, T.€.
YTO MPOAYKT OCTAETCS CBEKUM M NMPEIOXPAHAETCS OT BHELIHETO 3arpsi3HEHMUSI.

B cooTBeTrcTBHMM C BapHMAaHTOM OCYINECTBJICHUS M300pETeHMs 3BYKOBash oOpaTHas CBS3b
UMeeT YaCTOTHYK) MHTEHCHUBHOCTH B Auamna3oHe mnpubmusurenbHo 0,00005 — 0,0036 Bart Ha
kBaapaTHbIl Metp (BT/M?), mpeanouTutenbHo oT npubmmsurensho 0,00005 po 0,003 Br/m? *
MpeNNnoYTUTENbHO OT npubnusutensho 0,0001 mo 0,002 Br/m>. Beenenue B 3aLienieHde H
BbIBEIEHHE W3 3aLEIUICHUS] HMEIOT YHUKAJbHbIE 3BYKOBbIE MNPOQUINM W COOTBETCTBEHHO,
TUCTOTPaMMBl  4aCTOTBI, KOTOpPbIE IOMOTAKT MOJb30BATEIK IOYYBCTBOBAaTH M YCIBIIIATH
MIPOLIECC BBEJEHUS KPBILUIKK B 3allellJIeHMe U BbIBEACHMs KPBILIKK U3 3allelJieHUsl. 3BYKOBbIE
npodmiId M YaCTOTHAasE WHTEHCHUBHOCTb, CO3JaBacMble B IPOLIECCE BBEACHUS KPBIIIKH B
3aleTJICHUE W BBIBECHUS KPBILIKH W3 3aleIUIeHHs], ObLIM TMOSICHEHBl JJIsI TOTO, YTOOBI
MPOBEPUTh YBEPEHHOCTb B IOJIOKUTENBHOM PE3yJbTAaTe€ IOJIB30BATENEH, MNPOBOASIINX
WCIIBITAHUS.

B cooTBeTcTBUM C BapHAHTOM OCYILECTBJICHUS M300PETEHUS YBEIMYEHHAs MO IIHUPHHE,
110 MEHbLIEH Mepe, OHa pe3bOa ropIbliika Ha YaCTH BBEIEHHS B 3aLCTUICHUE W/MITH HAKJIOHHAS
MOBEPXHOCTh YBEJIMYUBAET KPYTSAIIUHA MOMEHT, TpeOyeMblld il TPUBEACHUS KpPBIIIKH B
MOJIOKEHUE MOJHOIO 3aLEIUIEHNUs] C €eMKOCTBIO. B 3aBUCHMOCTH OT TE€XHOJOTUHM U3TOTOBJICHUH,
TpeOOBaHMI MO TepPMETH3alNH, COAECP)KUMOMY €MKOCTH M T.JI. MOTYT HCIIOJIb30BAThCS
pPa3NUYHBIE TEXHOJOTHH JJIsl CO3JNAHHsI OCA3aTeNbHON OOpaTHOW CBS3H, OTHOCSIIMECS K
BBEICHUIO KPBILIKY B 3aLEIJICHUE U BBIBECHUIO KPBILIKH U3 3aLeTUICHUs. Y BeIMUYEHNUE [NHPUHBI
pe3bObl M/UIH TOPJIBIIIKA HA YaCTH BBEIACHUS B 3alCTNICHHE MOTYT HUCIOJb30BATHCA B KAUECTBE
JBYX TAKUX TEXHOJIOTUH.

B cooTBercTBMM € BapMaHTOM OCYINECTBJICHHS H300pPETEHUS YPOBEHb 3BYKOBOTO
JaBJICHHs 3BYKOBOI 0OpaTHOM CBsI3U, CO3MaéTCs B nuamnasone npubmusurenpHo 20 nb — 120 nb,
npeanoututenbHo 30 — 100 ob, npeanoururensHo 35 — 80 ab, NpeANOYTUTENBHO MAKCUMAIBHO
70 nb. DToT nuamazoH ObLT OMpENEeNéH MpPU MPOBEPKE YBEPEHHOCTH B TMOJIOKHTEIHHOM
pe3ysbTaTe UCIBITYEMBIX [TOJb30BATENEH. Y POBHU 3BYKa, HCIOJIb3YEMbIE B KAUECTBE 3TAJOHHBIX
IUIL 3BYKOBOM 0OpaTHOI CBsi3W, B OOIIEM OIpEneNsIiuch OT PacCTOSHUs mpeanouturenbHo 0,5

METPOB, WJIH HAa PACCTOSIHUU BBITSIHYTOH PYKH.
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B cooTBeTrcTBHMM C BapHMAaHTOM OCYINECTBJICHUS M300pETeHMs 3BYKOBash oOpaTHas CBS3b
UMeEeT MPOAOJLKUTENbHOCTh mpubmu3uTensHo 0,01 cekyHmabl win 6ojee, npeanouyruteabHo 0,01
— 0,025 cexynn, npenmouytutenbHo n0 0,02 cexkyHA. DTa TPOAOJLKUTEIBHOCTH 3BYKOBOM
oOpaTHO cBs3M OblIa oTmpeeseHa, 9ToObI JaTh MMOJIb30BATEIN0 YBEPEHHOCTb, YTO KPBIIIKA OblTa
MOJTHOCTBEO M HajuIeXKaluM o0pa3oM BBEIEHAa B 3aLEIUICHHE C €MKOCTBIO, TaKHUM 00pa3oM
yOexast moJb30BaTeNsI B CBEXKECTH COAEPKMMOTO €MKOCTH.

B coorBercTBUMM C BapHMAHTOM OCYINECTBJICHUS H300PETEHUS €MKOCTb C KPBIIKOH
JOTIOJIHUTENIBHO CONEPKUT MHOXKECTBO BBICTYIIOB U MHOXECTBO YIUIyOJICHMH TOPJIBIIIKA IS
BBEJIEHUS B 3allellJieHHe MOCPEACTBOM MHOXECTBA BbICTYNOB. MHOKECTBO BBICTYIIOB U
MHO>KECTBO YacTell BBEEHHUs B 3aleIUIeHHE TOpJbIIKA €MKOCTH MOTYT JAOIMNOJHUTEIbHO
(UKCHUPOBaTh KPBIIKY W MOTYT CO3[aBaTh CIELU(PUYECKYIO KENAeMyK 3BYKOBYIO W/WIH
OCSI3aTeIbHYIO OOPaTHYIO CBSI3b ITPH BBEIEHUH KPBIIIKH B 3aLICTIJICHUE U BBIBEACHUHN KPBIIIKH U3
3alerIeHUs C TOPJIbILIKOM €MKOCTH.

B cooTBeTcTBHMM ¢ JOTIOJHUTENBHON  OCOOEHHOCTBIO  M300peTeHusi  Ccrocod
(bopMUpPOBaHHS KPBIIKK W TOPJIBINKA €MKOCTH Uil CO3IAHMs 3BYKOBOHM W/WIIM OCSI3aTENbHOU
0oOpaTHOM CBSI3M NPU BBEACHUU B 3allCTNICHUE M BbIBEIEHUH W3 3aLCTUICHUS, BKIIOYAET B ceOsl:
U3TOTOBJIEHHE KPBIIIKH C IO MEHbINEH Mepe OJHON pe3bOON M BBICTYIIOM Ha HU)KHEM KOHIIE, U
U3TOTOBJIEHHE TOPJIBILIKA €eMKOCTH, COJEPIKAIIETO 10 MEHbIIeH Mepe OHY pe3bOy ISl BBEACHUS
KPBIIIKK B 3allelJIeHHe C 10 MEHbLIeH Mepe OIHOHW pe3pOoil Ha KpBILIKE, YacTb BBEIACHHS B
3anerieHne ¢ yriyOJeHneM Uit mpueMa BBICTYIA, KOHIEBOH OTrpaHUYHUTENb, ONPENEIIOLIHIA
rpaHuNbl YrayONeHus, ¥ YBEJIMYEHHYIO MO MEHbLIeH Mepe OAHY pe3b0y TropJibliKa W/UIH
YBEJIMUYEHHYIO BO BHELIHEM AMaMeTpe YacThb IOpJIbIIIKA HAa YaCTU BBeNIEHHUs B 3aLieryieHue. YacTb
BBEICHUS B 3alICTVICHHE M BBICTYI BBINIOJHEHbI C BO3MOJKHOCTBIO CO37aBaTh CHELU(PUIECKYIO
3BYKOBYIO M/MJIM OCSI3aTEJIbHYIO OOpaTHYIO CBSI3b NPU BBEIACHUU KPBIIIKH B 3aLETUICHUE WU
BBIBEJICHUM KPBILIKU U3 3aLeINIEHUs C TOPJIbILIIKOM €MKOCTH.

Taxue KpbIIKa U TOPJBIIIKO €MKOCTH BKJIIOYAIOT B CE0sl MPOCTHIE 3JIEMEHTHI, KOTOpPbIE
paboTarOT COBMECTHO, YTOOBI rapaHTHPOBATh, YTO OHHM MOTYT OBITh HaIJIEKalTUM 00pa3oM U
Ha/&KHO BBOIOUTHCSA B 3alleTUIeHHEe UM 00ecneunBaTh IMOJIb30BATENS CeHU(pUIECKON 3ByKOBOU
W/WIIN OCSA3aTEeNbHOI 00pPaTHO CBSI3BIO, B PE3yJIbTATE YEero MOJb30BATENb 3HAET, YTO OHH BOIIJIH
B 3alEIUICHHE WM BBIIUIM W3 3alelJIeHUs. OTH BJEMEHThl TaKXke CHOCOOCTBYIOT
MPEeIOTBPALLEHUIO HETPEAHAMEPEHHOTO BbIBEACHUs KPBILIKU U3 3alleUIeHUs] U MpPEeBbILEHUs
JOIMYCTUMOTO KPYTSIIEro MOMEHTa H, CIEeNOBATEIbHO, CIIOCOOCTBYIOT 3aLIUTE MePMETHYHOCTH,
W/WIN CBEXKECTH KaKOTro-JIMOO MPOYKTA, XPAHSIIEroCs B EMKOCTH.

B cooTBercTBMM € BapMaHTOM OCYINECTBJICHHS H300pPETEHUS YPOBEHb 3BYKOBOTO

JaBJICHHSI 3BYKOBOM OOpaTHOMW CBSI3M HAXOIUTCS B quanaszoHe npudnmsurensHo 20 nb — 120 nb.



Kpartkoe onucanue ueprexein

Ha ¢ur. 1A nokasaHo ropibIiko €eMKOCTH, BUA B IEPCIIEKTHBE;

Ha ur. 1B — KpbIIIKa a7 BBEACHHUS B 3aLETUIEHHE C TOPJIBILIKOM €MKOCTH, TOKa3aHHBIM
Ha ¢ur. 1A, BUI B IEPCIIEKTUBE,

Ha ¢ur. 2A — 3ByKOBOH Npo(HiTb OTKPBIBAHUS KPBIIIKH M €MKOCTH, TIOKa3aHHBIX Ha (ur.
1A -1B;

Ha ¢ur. 2B — 3BykOBOH Npod b 3aKPBIBAHUS KPBIIIKH 1 €MKOCTH, TIOKA3aHHBIX Ha (UT.
1A -1B;

Ha ¢ur. 2C — 4aCTOTHAsE TUCTOrPaMMa OTKPBIBAHMS KPBILIKH U €MKOCTH, TIOKa3aHHBIX Ha
¢ur. 1A - 1B;

Ha ¢ur. 2D — yacToTHas rECTOrpaMMa 3aKpPbIBAHUS KPBILIKH U €eMKOCTH, TIOKa3aHHBIX Ha
¢ur. 1A - 1B;

Ha ¢ur. 3A — TOpJIBILIKO EMKOCTH COTJIACHO BTOPOMY BapHaHTy OCYIIECTBICHHS
n300peTeHus], BU] B IEPCIIEKTUBE;

Ha ur. 3B — KpbIIIKa A7 BBEACHHUS B 3aLETUIEHHE C TOPJIBILIKOM €MKOCTH, TOKa3aHHBIM
Ha ¢ur. 3A, BUJ B IEPCIIEKTHUBE,

Ha ¢ur. 4A — 3ByKOBOH NPo(HIIb OTKPBIBAHUS KPBIIIKH U €MKOCTH, TIOKa3aHHBIX Ha (ur.
3A-3B;

Ha ¢ur. 4B — 3BykoBOH npod b 3aKPBIBAHUS KPBILIKH 1 €MKOCTH, TIOKA3aHHBIX Ha (UT.
3A-3B;

Ha ¢ur. 4C — 4acTOTHAsA TUCTOrPaMMa OTKPBIBAHMS KPBILITKHA U €MKOCTH, TIOKa3aHHBIX Ha
¢ur. 3A - 3B;

Ha ¢ur. 4D — gacTOoTHAs rECTOrpaMMa 3aKpPbIBAHUS KPBILIKH U €eMKOCTH, TIOKa3aHHBIX Ha
¢ur. 3A - 3B.

BapuaHTbI OCyIeCTBICHUST H300PETEHHS

Ha ¢wur. 1A nokasana emkoctb 10 ¢ ropinbirkom 12, Bua B nepcrnektuse, a Ha ¢ur. 1B —
KpbllKa 14 1is BBENEHHUA B 3aLEIUIEHHE C TOPJBbIIKOM 10 eMKOCTH, BUA B NEPCIEKTUBE.
Topapiko 12 mMokeT OBITH BBIMOJHEHA 33 OOHO LEJOE€ C €MKOCTBIO, WM MOXKET OBbITh
MPUCOENNHEHO K eMKOCTH OTAENBHO.

Ewmkocts 10 Brirouaer B cebst ropsimko 12 ¢ otBeperueM 13. Emkocth 10 MokeT ObITh
€MKOCTBI0 JIFOOOTO THIIA, HO MOXET OBITh OCOOEHHO IMOJIE3HOW Ui COXPAHEHHs IHIIEBBIX
NPOAYKTOB, H OCOOEHHO MPOIYKTOB, KOTOPBIE OTKPBHIBAOTCS M 3aKPBIBAIOTCSI MHOXKECTBO Pa3 Ha
MPOTSLKEHUN BPEMEHH €0 UCIOJIb30BaHUS.

I'opnbiko 12 Brimouaer B ce0st pe3p0y 20, KOHIEBBIE OTPAHUYUTENN 22 U COAEPIKAIIYIO

yrayonenne 26 uactb 24 BBeNeHHs B 3alleIUICHHE, MEPBYI0 HAKJIOHHYI TOBEPXHOCTh 28 U
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BTOPYH) HAKJOHHYK) MOBEpXHOCTH 29. Pe3pba 20 mpoxXoauT MO BHEIIHEHW MOBEPXHOCTU
ropJeika 12. B 3ToM BapuaHTe BBINOJHEHU YriayOieHne 26 uMeeT IpsSIMOYTOJIBHYIO GopMy, a
KOHIIEBbIE OTPAHUYUTEH 22 BBIMOJHEHBI U3 B O0MIEM BEPTUKAJIBLHOW CTEHKH, MPOXOSIISH Mo
pe3nboii 20. HaknoHHBIe IOBepXHOCTH 28, 29 00pa3oBaHbl YBEIMUEHHON BO BHELTHEM JHAMETPE
4acThIO ropiblnka 12, Beaymed k yrnyOneHusM 26 u oT 3Tux yriayOnenuid. HakinoH umeer B
o0IIeM TOCTEeNEeHHOe YBENWYEeHHE, XOTS HAKJIOH W/WIM JJMHA MOTYT H3MeHsTbcs. Ilepsas
HAKJIOHHAsI IOBEPXHOCTh 28 MOXKET MPOXOIuTh MpubnusuTensHo Ha 0,1 — 3 MM U yBeNTU4YHMBATH
BHEIIHUH JHaMeTP B BBICOKOH TOYKE HAKJIOHHOW TOBEPXHOCTH 28 TakuM 00pa3oM, 4TO OH
SIBJIIETCS] TAKUM K€, KaK BHEIIHUH nTuameTrp ropaisimka 12 Ha pe3sde 20, XoTst 00bIMHO OH OyaeT
HAXOAWThCS B JUAria30He, MeHbIIeM 4eM pesbba 30, Hampumep, 50% OT BbICOTHI pe3bObI 30.
Bropas HakJIOHHAst MOBEPXHOCTH 29, KaK MPaBUIIO HAMHOTO KOpode U OoJiee KpyTast, YeM IepBast
HAKJIOHHas IOBEPXHOCTb, XOTSI OHA MOXKET BapbUPOBATBCS B PA3JUYHBIX BapHUAHTAX
OCyILIeCTBJIEHUs] n300peTeHus. [[mMHA M HAKJIOH HAKJIOHHBIX MOBepXHOCTeH 28, 29 Mmoryr
UCTIOJIB30BATBCS  [UIL TOTO, YTOOBI MOMOTaTh CO3JaBaTh CHEU(PHUECKYI0 HEOOXOONMYIO
3BYKOBYIO H/HIJTH OCSI3aTENIbHYIO OOPAaTHYIO CBSI3b.

Xora Marepuan u pasmepbl eMkoCcTH 10 m kpeimku 14 MOryT BapbHpOBATHCS B
Pa3JIMYHBIX BApPUAHTAX OCYIIECTBIIEHUS] U300pETEeHUs, MOKa3aTeIbHbIe Kpbinka 14 u emkocTs 10
MoryT ObITh KpblliKoi 14, comepskamedt monunpormier (PP) u emxoctero 10, comepskaieit
noymatinientepedranar (PET, T19T). Emkxocts 10 MoskeT uMmerh 00bEM mpudausurensao 600
rpammM, AMAMETP TOpJbIIKa NPUOTU3UTENbHO 83 MM, M TONIIUHY MO MeHbined mepe 0,3 Mm.
Kppimka 12 MOXeT UMeTh BHEIIHUI AUAMETP MPUOIU3UTENBHO 88 MM U TOJIIMHY MO MEHBLIEH
Mepe 1 MM. DTH pa3Mepsl U MaTepUalbl MOTYT OTPAKAThCs B pe3yJIbTaTaxX 3BYKOBBIX Mpoduieit
U YaCTOTHBIX FUCTOTPaMM, MMOKa3aHHBIX HA ¢ur. 2A — 2D u 4A — 4D.

Kpeimka 14 Bkirouaer B ceOst pe3pOy 30 m BeicTynbl 32. Kpslmka B o0mem umeer
LIIMHAPUYECKYI0 (OpPMY Ha BHEIIHEH CTOPOHE U MOXKET OBITh BBIMOJHEHAa W3 MHOXKECTBA
MaTepuaios. IIpeanodTuTensHO, KPbIIKA COAEPKUT MOJIUIPONUIIEH WIH MONUSTHIIEH BBICOKON
wioTHocTH. Pe3pba 30 mpoXoaWuT MO BHYTPEHHEH MOBEPXHOCTH KpPBIIKH 14, a BbICTYymBI 32
PacTOJIOKEHbI HA HIDKHEW CTOPOHE KPBIIIKH, IMOCHe TOro Kak pe3bda 30 3akaHumBaeTcs. B atom
BapHAHTE OCYIIECTBICHUS M300pETEHHs BBICTYIBI 32 WMEIOT TpPameuueBUAHYIO (HOpPMY, XOTs
Apyrue BapUaHThl OCYIIECTBJICHUS] N300PETEHUSI MOTYT UMETh BBICTYIBI 32 pa3jMyHBbIX (Gopm,
9YTOOBI BXOJIUTH B 3aLICTJICHUE C YTy OJICHUSMU.

Kpeimka 14 moBopaymnBaeTcst 1uisl 3aleTUICHHsI ¢ TOPJIBIIIKOM 12 TakuM 00pa3oM, 4ToObI
pespba 30 Ha kpeimke 14 Bxommia B 3aunerieHue ¢ pe3pOoii 20 Ha ropmbimke 12 s
npukperenuss kpeinku 14k  emxkoctu 10, MexaHu3Mbl BBENEHHs B 3alCIUICHHE

NMOBUIUOHUPYOTCA TaKHUM o6pa30M, YTO BBICTYIIbI 32 AOJIKHBI MPOXOAUTH IO HAKJIIOHHBIM
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MOBEPXHOCTAMU 28 ¥ BXOAWTb B 3aleIUICHHE C yrayomeHusimu 26. B 3T0off  TOuke
NPEAOTBPAIAETCs NalbHEHIIee BBEICHHE B 3alleTUIeHHe BhIMyKJocTed 32 u kpbimku 14 (u
NPEBBIIEHHE JOMyCTUMOTO KPYTSIIEr0o MOMEHTA) IMOCPEACTBOM KOHLIEBBIX OrpaHuuuTeneii 22.
[Tepemernenne BHICTYNOB 32 MO HAKJIOHHBIM TOBEPXHOCTSIM 28 oOecrednBaeT MoJib30BaTeNe
ocCsI3aTeNIbHON OOpaTHON CBSI3BIO, YBENIMYMBAs KPYTAIIMI MOMEHT, TpeOyeMblil 111 BBEACHUS B
3aneruieHue KpbIky 14, koraa 3Ta Kpbiika 14 moaxoaut Onmske K MOJIHOCTHIO BBEAEHHOMY B
3auernenue nojoxxeHuo. Koraa BeICTynbl 32 KpblKKA 14 mepeMemaroTcss MO HAKJIOHHBIM
MOBEPXHOCTSIM 28 B yrayOneHust 26, co3maércsi 3ByKOBasi oOpaTHasi CBsi3b, HAIPUMED, B BUAE
LIEJTUKA.

Ha ¢ur. 2A — 2D mnoka3aHbl 3BYKOBble NPO(QUIN U YaCTOTHBIE THCTOTPAMMBI IS
BBIBEIEHUs U3 3aleTJICHNs] UM OTKpbIBaHUs (pur. 2A, 2B), u s BBeAeHNS B 3aLlETUICHUE WIIH
3akpbiBanus (¢ur. 2C, 2D) kpeimuku 14 ¢ ropaeimmkoMm 12 emxoctd. CHBIIIUMBIN IIETYOK
BBE/ICHUS B 3aLIEIUICHUE KPBIIKU 14 ¢ rOpabIIKOM 12 MOXET HaXOOUTBCS B JUANA30HE YPOBHs
3BYKOBOTO aAaBjieHus npubnusurenpbHo 20 nb — 120 nb, npemnmoururensro 30 — 100 b,
npeanouytutensHo 35 — 80 nb, npeanouruTensHo MakcumanabHO 70 b, M npomokaTecs Oosnee
yeM 0,01 cekyHn, mnpeanoyTutreNbHO MakcuMainbHO 0,025 cexkyHA, MNPeAnOYTUTENbHO
makcumanbHO 0,02 cekyHz, kak mokasaHo Ha ¢ur. 2B. Kak mokasano Ha ¢ur. 2D, yacroTHas
WHTEHCUBHOCTb MOKET HAaXOIUThCS B mMpuOmm3uTensHoM nuamnaszoHe 0,00005 — 0,0036 Batt Ha
kBajpaTHell MeTp (BT/M?), mpeamoututensHo, oT mpubnusuTensHo 0,00005 mo 0,003 Br/m?,
NpeNnoYTHTENbHO, 0T npubmusurensuo 0,0001 o 0,002 Br/m?. Kpoimka 13 ocTaHapaupaeTcs
OT AAJIbHEHIEro MOBOPAYMUBAHUS MOCPEACTBOM KOHLIEBBIX OrpaHUYUTENed 22 U BBICTYNOB 32,
HAXOJSIIHNXCS B yrITyOJIeHHUsX 26.

UroObl BbIBECTH U3 3aleTICHUs] KPBIIKY 14 ¢ eMKocThi0 10, BBIMYKIOCTH 32 IOJKHBI
OBITh TPUHYAWTEIBHO TMOJHATHI HAa BTOPBIX HAKJIOHHBIX IOBEPXHOCTSIX 29, CO3AAOLINX
JOTIOJIHUTEIIbHYIO 3BYKOBYIO W/HIJIM OCSI3aTENIbHYIO OOPaTHYIO CBs3b. 3BYKOBast 0OpaTHas CBSI3b B
STOM MEpEeMEIIeHNH Noka3ana Ha ¢ur. 2A u 2D u MokeT ObITh peasn30BaHa, HAPUMEp, B BUIE
MPUTIYLIEHHOTO LIeJM4YKa C aHaJoruuHbiMu auanazoHamu 20 — 120 nb, nuamazoHamu
unTeHcuBHOCTH 0,0001 — 0,0036 u mponosmkuTenbHOCTIO 0,01 cexyHn wn Ooee.

Kaxk yxe ynomuHanoce B pasaene «lIpenmecTsyromuil ypOBeHb TEXHUKWY», HEKOTOPBIE
KPBIIIKA U €MKOCTH CYINECTBYIOINETO YPOBHSI TEXHUKH HMMEKT 3JIEMEHTBhI AJI1 BBEICHUS B
3alEMJIEHUe B BHJE BBIPE30B WM BBICTYNOB, WIM B3aUMOJCHCTBYIOIIUX 3aMUPAKOLINX
3JIEMEHTOB, KOTOPBIE MOTYT O0ECIeYMBATh 3BYKOBYIO W/WIIM OCSI3aTEIbHYIO OOPATHYIO CBSI3b.
OnHako n300peTeHne MCIONb3yeT KOMOMHAIIMIO OCOOBIX 3JIEMEHTOB Ha KPBILIKE U TOPJIBILIKE,
BKJIFOYAsi B Ce0sl BBICTYI HA HIKHEM KOHIIE KpPBIIIKH, YIAyOJieHHEe Ha TOpPJIbIIIKE, a TaKXkKe

KOHIIEBOH OTrpaHHYUTENb U HAKIOHHYIO TOBEPXHOCTb, KOTOPBIE PabOTAIOT COBMECTHO, YTOOBI
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co3/laBaTh CHEUU(UYECKYI0O 3BYKOBYKO W/HIIM OCS3aTENbHYIO OOpaTHYIO CBSI3b, KOTOpas
yOexnmaer moyb30BaTeNsl B HAIJIeXKalleM BBEOCHHM B 3alEIUICHHE WM BBIBEACHUU W3
3alerIeHNs. DTH 3JIEMEHThI Takke padOTar0T COBMECTHO, YTOOBI (PMKCHPOBATh KPBIIKY 14 Ha
emMkoctd 10 1 nmpenoTBpalaTh NpeBbILIEHUE JONMYCTUMOrO KpyTsmero MoMeHTa. Kak nmokasaHo
B BapHaHTe, IOMOJHHUTEIbHbIE HAKJIOHHBIE TOBEPXHOCTH WHIM YTONLIEHHUS pPe3bObl HIIH
TOPJIBILIKA TAKXXE€ MOTYT HCIOJB30BATHCS ISl TOrO, YTOOBI BHECTH CBOW BKJAJ B CO3/aHHUE
Tpedyemoil criennpuIecKoit 3BYKOBOH W/WITH OCSI3aTeNIbHON 00paTHOM CBSI3U.

IIpumenenune 31€MEHTOB AJI1 BBENCHMs B 3alLEIUICHUE Ha Kpbluke 14 u ropasimke 12
IIPU COBMECTHOM HCIOJB30BaHUU (UKCUPYET KpbIKYy 14 Ha ropisimke 12 u obecrieumBaer
3BYKOBYIO M OCSI3aTENIbHYIO OOpaTHYIO CBSI3b C MOJib3oBarejeM. BricTymbl 32 obecrneunBaroT
OIyIIAeMYI0 OOPATHYIO CBSI3b MPH MEPEMEIEHNUH 110 HAKJIOHHBIM MOBEPXHOCTSM 28, 29 BHYTPh
yrayonennit 26 w w3 Hux. Korma BOCHpPOM3BOAWTCS 3aJaHHBI 3BYKOBOH JHAIasoH,
JUTUTENIbHOCTh M JHMAINAa30Hbl WHTEHCHBHOCTH YaCTOThI, KaK OBUIO YCTAHOBJICHO, MOSICHSIOT
YHHUKAJIbHBbIE 3BYKOBBIE MPO(UIN M THCTOTPAMMBI HacCTOT. JTH CreUU(pUIEeCKHe YHUKAJIbHbIE
3BYKOBbIE NPOQIIN U THCTOrPAMMBI YacTOT, Kak OBLJIO MOKA3aHO, NMOMOTAKT IOJIb30BATEIIO
OCO3HABaTh, YTO KpbIlIKa 14 Bowmja B 3aleUICHHE WIM BbIIUIA W3 3aLEIUICHUsA, W,
CJIeI0BATENIBHO, YyBCTBOBATb YBEPEHHOCTD B CBEXKECTH COJEPKUMOIO €MKOCTH.

Omymaemast oOpaTHast CBsi3b, BKJIIOHAKOINass B ceOsl 3BYKOBYIO M OCS3aTENbHYIO,
MIOMOTAET TOJIb30BATENI0 OCO3HABATD, YTO KPBIIKa 14 HOJHKHBIM 00pa3oM BOLILIA B 3aLETUICHUE
¢ emkocTero 10, Takum 00pa3oM rapaHTupysl OeHCTBUTEIBHOE 3aKynopuBaHue eMkoctd 10 u
CBEIKECTb BHYTPEHHEIO COAEP>KUMOro. JIOMOJHUTENBHO, HAKJIIOHHAs MOBEPXHOCTh 28, BeAyLas
K yruyOJeHnio 26, MOXKeT IOMOYb T0JIb30BATEN0 MOYYBCTBOBATh, KOTAA KPhIIKa 14 BXOOUT B
NOJTHOE 3alleIuleHHe ¢ eMKocThio 10, a pacmonokeHue B yrinyOnmermn 26 obecriednBaeT
cnenn(uIeckyro 0OpaTHYIO CBS3b C IMOJIB30BATENIEM, KOTZa KPBIUIKa 14 HAXOOUTCS B MOJHOM
3aleryIeHnd. DTH OCOOSHHOCTH TakXe OOECNedMBaIOT 3BYKOBYIO M OCSA3aTEIbHYIO OOPaTHYIO
CBs3b C IOJBb30BaTENIeM NPU BBIBEJCHUU W3 3alelieHus Kpbluku 14 m emxoctu 10, Takum
o0pa3oM rapaHTHUPysl, YTO IMOJIb30BATENb OCO3HAET, 4TO eMKOocTh 10 um kpeimka 14 Obutn
MOJIHOCTBIO BBEAEHBI B 3aLIETUICHHE, U CBEXECTb COAEP:KUMOro eMkoctu 10 B mepuon mexay
UCTIOJB30BAHUSAIMU  obecrednBajach  AOJUKHBIM — oOpa3oM.  HakiioHHbIE — CTOPOHBI
Tpanenen1albHbIX BBICTYNOB 32 (M HAKJIOHHBIE MOBEPXHOCTH 28, 29) MOryr crnocoOCTBOBATH
BBbICTYIIaM 32 BXOJIWTH U BBIXOAUTH U3 yriyOneHuil 26 6e3 4pe3MepHOro yCHIIHS MOJIb30BaTEIs,
rapaHTUPYsl, YTO Aa)Ke cadble MOJIb30BATENN CIIOCOOHBI BBOAUTH B 3aLICTUICHHE U BBIBOIUTH U3
3anerieHust Kpeliky 14 w ropaeimko 12 emxoctum 10. YrmyOmeHust 26 ¢ KOHIEBBIMH
OTpaHUYHTESIMA 22 TaKke CHOCOOCTBYIOT MHUHHMH3AIMU 3a30pa MeEXIy KpbImkod 14 u

eMKOCTBIO 10 IpU MOJHOM BBCACHUU B 3aLCIIJICHUEC, TAKUM o6pa30M noMoras npeaoTBpPaTUThb
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Kakoe-mnudo ocnabieHne Win OTBUHYMBAHUE KPBIIKH 14 OT ropibimka 12.

Ha ¢ur. 3A moka3zaHoO TOpJBIKO 12 €MKOCTH COTJIaCHO BTOPOMY BapHaHTY
OCYILIECTBIIEHHUs] U300pEeTeHNUs, BUI B MEPCIEKTHBE, a Ha (ur. 3B — kpbika 14 nis BBeneHs B
3alerieHne ¢ TOPJBIIIKOM 12 eMKOCTH, BUJ B IMEPCHeKTHBE. AHAJOTMYHblE YacTH YKa3aHbl
aHaynornuHbiM obpasom ¢ ¢ur. 1A —1B. Ha ¢ur. 4A nokazan 3BykoBoit mpoduib, a Ha ¢ur. 4C —
THECTOTPaMMa 4aCTOT BBIBEICHUS U3 3aLETUICHUS (OTKPBIBaHMs) KpbIky 14 u ropaeinuka 12. Ha
¢ur. 4B moxazaH 3BykoBOH mpodmib, a Ha ¢ur. 4D — rucrorpaMMa 4acToT BBEIEHHUS B
3anerieHne (3aKpbIBaHust) KpbIIKK 14 1 ropibimka 12.

I'opnbiko 12 Brirouaet B cedst pe3pdy 20, KOHIIEBOH OrpaHUYHTENb 22 U COAEPIKALIYIO
yrayonenue 26 4acTb 24 BBeIEHUs B 3alleIUICHUE, HAKJIOHHYIO MOBEPXHOCTD 29 U paCIINPEHHYIO
pe3rdy 34. PespOa 20 mpoXoAuT MO BHEUIHEH MOBEPXHOCTH TOPJIBbIIKA 12 B yBETUYHUBAETCS 1O
mHUpUHEe B 00JAaCTH BBEACHHUS B 3alleTUIeHHe, Benyuiedl k yrnyonermto 26. B 3ToM BapuaHTe
OCYyILIECTBIIEHHUs] N300peTeHus yriyonenne 26 uMeeT 3aKpyri€HHYI0 BEPXHIOK YacCTh, KOTOPas
MPOXOIUT B PACUIUPEHHON pe3bOe 34, a KOHIEBbIe OrPAHUYUTENN 22 BBITIOJHEHBI U3 CTEHKH,
npoxoasauel Huxke pe3pObl 20, orpanuumBas yriayonenune 26. Hakmonnas moeepxHOCTb 29
oOpa3oBaHa VYBEJIWYEHHOH BO BHEIIHEM JHAaMETPE 4YacThiO Topjblmka 12, wmaymed ot
yrayonennit 26. HaxioHHass moBepXHOCTb 29 OOBIYHO SIBJIAETCSl NOCTATOYHO KOPOTKOH H
KPYTOH, HO MOXKET OTJINYATbCS B PA3JIMYHBIX BAPUAHTAX OCYINECTBJICHUS H300pETEHHs, |
HEKOTOpbIE BAPHAHTBHI OCYIIECTBJICHUS M300PETEHHs] MOTYT HE BKJIOYATh B CE€Osl HAKJIOHHYIO
MOBEPXHOCTH 29.

Kpeimka 14 Bximrouaer B cebst pe3pOy 30 u BeicTymbl 32. Pe3pba 30 mpoxomuT 1o
BHYTPEHHEN NOBEPXHOCTU KpbIKUA 14, a BbICTYNBI 32 pacCHOJIOKEHbl Ha HWKHEM KOHLE
KPBILIKH, TIOCIEe TOro kKak pe3pba 30 3akaHumBaercs. B 5TOM BapuaHTe OCYIIECTBJICHUS
n300peTeHus] BBICTYIIBI 32 HMEIOT CKPYIJICHHYIO BEPXHIOK YacTh, YTOOBI COOTBETCTBOBATH
¢dopme yriybnerus 26, XOTsI APYrue€ BAPHAHTHI BBIMOJHEHHS MOTYT UMETh BBICTYNBI 32 (U
yrayonenust 26) apyroii GopMbl 7Sl BBEAEHUS B 3aLICTIICHUE.

Kpeimka 14 BBOAWTCS B 3alETUIEHHE C TOPJBIIIKOM 12 B OCHOBHOM TE€M K€ CIOCOOOM,
YTO W B BapHWaHTe, NMOKa3aHHOM Ha ¢ur. 1A — 1B, 3akpyumBasch mo ropisiuky 12 Takum
obpas3om, uto pe3bda 30 BBOAMUTCA B 3anemieHue ¢ pe3pdoii 20. Korna mocturaercst moyioskeHue
MOJTHOTO 3alleIUIeHHs], TpeOyeTcsl NOTOJHUTENbHBIA KPYTAIIMA MOMEHT H3-3a pacIlUpEHHOU
pe3rObl 34. Korma BeicTynm 32 BBOAMTCS B 3aleIUieHHe ¢ yruiyOneHneM 26, TPOU3BOIUTCS
ocsi3aemasi oOpaTHasi CBs3b, HANMpUMeEp, OTUETIUBBIA mmem4ok. OH MokeT ObITb Ha YpOBHE
3BYKOBOTO JaBJIeHUs] B nuamnaszoHe npudmmsutensHo ot 20 no 120 ab, npeanoururensuo 30 —
100 nb, npeanouytutenbHo 35 — 80 nb, npenmouturenbHO MakcumaiabHo 70 ab, ¢

WHTEHCUBHOCTBIO 4acTOThl mpudausutenpao ot 0,00005 go 0,0036 BaTT HAa KBaApaTHBIN METp
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(B1/M?), mpenmoutuTenbHo npubausutensho 0,00005 — 0,003 Br/M%, mpeamouTHTeNbHO
npubmsurensno 0,0001 — 0,002 Bt/m?, u AnuTensHOCTHI0 npubnusuteasHo 0,01 cexyHIbl i
oonpie, Hampumep ot 0,01 cexkynmel a0 mnpubmmsutensHo 0,025 cexkyHOpl, wWid A0
npubnusurensHo 0,02 cexkyHmel (cMm. ¢ur. 4B, 4D). Dtu 3amaHHBIE IUANA30HBL, Kak OBLIO
YCTAHOBJICHO, SIBJSIFOTCS YOS IUTENbHBIMHU IS TIOJIb30BATENEH.

Ilpu BeIBEneHUM U3 3aUeIieHus: KpbIKUA 14 u ropasiuka 12, HaKJIOHHas MOBEPXHOCTb
29 w/unu popma BeIcTyna 32 CIOCOOCTBYIOT TUIABHOMY BBIBEICHHIO M3 3aLETUIEHHS BBICTYIIA 32
U yrayOneHust 26 U IOBTOPHOE BBEACHUE B 3allelUieHne BbICTymna 32 U pe3bObl 20. 3ByKOBast U
ocsi3aTeNbHast OOpaTHAsl CBsA3b CO3MAETCSA NMPU BBIBEACHWW M3 3aLEIUICHUS WM OTKPBIBAHUU U
MOKET OBITb, HANpPUMEpP, NPUTIYIIEHHBIM MIETYKOM, MPOU3BOAUMBIM TIPH TepeMEIleHUH
BbIcTyna 32 Hapyxy u3 yriayonenus. OH MOXKET MO MEHbIIeH Mepe YaCTHMYHO HUCXOAWUTH OT
OTKJIOHEHHS BBICTYNA 32 W/WiH KpbIIKH 14 B nepeMerneHny. 3ByKOBasi oOpaTHast CBSI3b MOXKET
ObITh B nauamazoHe mnpuMmepHo ot 20 mo 120 gb, npemmouturensro 30 — 100 b,
npeanoututenbHo 35 — 80 ab, mpeanoutuTenbHO MakcumanbHO 70 b, C ANHUTENBHOCTBIO
npumepro 0,01 cekyHmel win OoJibllie, MPEANOYTHTEIBHO MakcuMmanbHO 0,025 cexyHmbl,
NPEANOYTUTENBHO MakcuMabHO 0,02 CeKyHIBI, U C HHTEHCUBHOCTBIO YaCTOThI IPUOIHU3UTENBHO
ot 0,00005 no 0,0036 BaTT Ha kBajapaTHbIA MeTp (BT/M?), NpeAnoYTUTENLHO MPUOTU3UTENBHO
0,00005 — 0,002 B1/m?, npexnoururensHo npubmusutensHo 0,0001 — 0,001 Bt/m? (cm. dur. 4A,
4C).

Ilpu ucnonp3oBaHuM BbICTYNAa 32 HA HI)KHEM KOHIE KpBIUKUA 14 1 BBeAeHUS B
3anerieHne ¢ yriyonerneM 26 OTBeTHOH (OpMbI M pacIIMpeHHOW pe3pObl 34, Benmylied K
yrayonennro 26, kpelmka 14 u ropiabimko 12 cnocoOHel oOecneunBaTh CHELUPHUECKYIO
3BYKOBYIO M OCS3aTENIbHYI0O OOpaTHYIO CBsi3b C TMOJb3OBaTeneM. PacmimpeHHas pespba 34
TpeOyeT IOMONHUTENBHOTO KPYTALIEr0 MOMEHTA Ui MEepPEeMEIIeHUs] BhICTyna 32 yepe3 He€, a
nepeMeIneHne BhICTyna 32 Jaiblie pacliUpPeHHON pe3bObl 34 B yriayOneHue 26 MpOU3BOAMT
CNBIIIUMBIN 3BYK. KpyTsmmii MOMEHT MOkeT ObITh B auamaszone, Harmpumep, oT 0,5 no 8 Hwm.
Konuesoii orpanuuutens 22 u 4acTh 34 pacIIMpeHHOH pe3bObl CIOCOOCTBYIOT 3aKPEIICHUIO
BbIcTyra 32 B yruyOsneHun 26, TakuMm oOpasom momorast 3aUKCHpOBaTh KphIMKY 14 Ha
ropibiiike 12 u mpenoTBpamarh kakoe-mudo orBuHunBaHue. @opmbl yriybnaeHus: 26, BHICTyIA
32 u 4HacTu BBEACHHs B 3allelIeHUE, Benymel K yriyoneHuto 26, GyHKIHOHUPYIOT COBMECTHO
IUI TOTO YTOOBI POM3BOIAUTH CHENM(PUIECKYIO 3BYKOBYIO U OCSI3aTENIbHYIO OOPaTHYIO CBSI3b C
MOJIB30BATENIEM, & TAK)KE TO3BOJISITH MOJB30BATEIO ObITh CHOCOOHBIM BBOAUTH B 3aLICTUICHUE U
BBIBOJUTH M3 3alCIUICHUs KPbIKy 14 u ropmabimko 12 6e3 uUpe3sMepHOro HampsiKEHUsS.
Konuesoli orpaHnuuTens 22 nmoMoraer NpeaoTBPAaTUTh IPEBBILMICHHE KPYTAILIEr0o MOMEHTA U,

CJICOIOBATEIIBHO, HApyHICHUE TCPMETUYIHOCTH, KOTOPOE€ MOXET MNPOUCXOOHUTb  MECKAY
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COOTBETCTBYIOLIIMMU BBEACHUSIMU B 3alleTUICHUE KPbIIIKK 14 u ropabimka 12.

Takum oOpas3om, obecrieunBasi 1Mo MeHbIIEH Mepe OAWH BBICTYI B HI)KHEH YacTH
KPBIKU 14, KOTOPBIA MOXKET B3aUMOAEHCTBOBATH C 3JIEMEHTaMU [JIsl BBECHUs B 3aLlCINICHUE
(BrirouarolmMu B ce0st yrimyOneHue 26 M KOHLEBOH oOrpaHuuuTens 22) Ha ropiblmke 12
eMKocTH, eMkocTb 10 m kpeimka 14 wmoryr olecrnednBaTh HAAEKHOE COCAMHEHUE W
cenn(PUIECKYIO 3BYKOBYIO U OCSI3aTENIbHYIO OOPATHYIO CBSI3b C MOJIb30BATENEM JJIST HHIUKALIIH
MIOJTHOTO BBENEHHs B 3allelUICHHe. JTO MOKET MOMOYb IOJIb30BATEN0 UyBCTBOBATH OOJIBLIYIO
YBEPEHHOCTb B OTHOLIEHUU CBEKECTU MPOAYKTA BHYTpU eMKOCTH 10, KOraa OH NpUHUMAET 3Ty
crenn(PUIECKYI0 3BYKOBYIO U OCA3aTEIbHYIO OOPAaTHYIO CBS3b NMPH BBIBEICHUN U3 3aLIETUICHUS, a
TAKXKE TaPaHTUPOBATh, YTO MOJIb30BATEIb JOJDKHBIM 00pa30oM BBOIUT B 3aLlETUICHHE KPBIIKY 14
U TOPJBILNKO 12 mocie KaXAoro HCMONb30BAHUA INYTEM 3aKPY4YUBAaHUS 1O BO3HHKHOBEHUs
3BYKOBOH M OCs3aTeNbHOW OOpaTHOW CBSI3U. JTa co3jaBaeMas ollyInaeMas oOpaTHast CBS3b
UMeeT TaKyl UINTENIbHOCTb W/MJIM JWana30H HMHTEHCHMBHOCTH 4YacTOThI, YTO CPEIHHIM
MIOJIb30BATENb YYBCTBYET YBEPEHHOCTh, YTO KPBIMIKA AOJLKHBIM OOpa3oM 3aKphiTa M €MKOCTb
Oyzmer COXpaHsTh MPOAYKT B 0€30MaCHOCTH OT BHEIIHETO 3arpsi3HEHMS.

OTH 3IEeMEHTBl MOTYT OBITh OCOOEHHO TOJIe3HbI It eMkocTed 10, koTopele OyayT
XPAaHUTBCA W/WJIM TPAHCIOPTHPOBATHCS, TAaKUM OOpa3oM TapaHTHUPYsS CBEXeCTb J00O0TO
MPOAYKTa B eMKOCTH 10.

Hecmotpst Ha TO, uTO Topabiuko 12 u kpeimka 14 ObUTH MOKa3aHbI CO CCHUIOYHBIMU
obo3HaueHusiMu pe3bObl 20, 30 U CCHUIOYHBIMU OOO3HAYEHUSIMU 3JIEMEHTOB JJIsi BBEICHUS B
3aneruieHue (BbICTymbl 32, yriuyOneHuss 26 W T.A.), 3TH CCBUIOYHBbIE OOO3HAYEHUS W
PacnoJIOKEHUsI NPUBEACHBI TOJBKO B KA4ECTBE IPUMEPA U MOTYT OTJIMHYATHCA B PA3IUYHBIX
BapHaHTAaX OCyLIeCTBIeHUs n300pereHus. lopmpiuko 12 u kpblmka 14 AOKHBI UMETH MO
MeHbIIEH Mepe OWH BBICTYM 32 JJIsl BBEACHUS B 3aLleTUIeHHe C yriyOneHuem 26 U ¢ KOHLEBbIM
orpanuumTeneM 22, obecreunBast 3ByKOBYIO U OCS3aTENIbHYIO OOPaTHYIO CBSI3b IPU BBEIEHUH B
3aneryieHne. AHaJOTHYHbIM O0Opa3oM, OMHUCAaHWE W AMANa30Hbl UIMHBI, WHTEHCUBHOCTH U
YaCTOTHI OCA3ATEIBHON OOpATHOH CBSI3M MOJHOTO BBEJCHHS B 3aLETNICHUE MTPUBOISTCS TOJIBKO B
KauecTBe MpuUMepa, W [UANA30Hbl MOIYT M3MEHSTBCS B 3aBUCUMOCTH OT HCIHOJB3YEMBIX
MaTepHaoB, TOJUIMHBI  KOJBLEBBIX  OJJEMEHTOB MUl  BBEAEHUS B  3allCIUICHHE,
npoMII/KOHCTPYKLUN 3JIEMEHTOB JUIsI BBEACHUsS B 3allCIJICHUE, PaCHpenesieHHs MaTepuala,
comepxxumoro emkoctu 10, koHcTpykuuu ropibimka 12 w kpeiuku 14 u 1.4 Opnako,
NPUBEIEHHbIE TUAMA30HbI, KaK OBUIO MOKAa3aHO, OCOOEHHO IMOJIE3HbI U LTUPOKOrO JHara3oHa
MOJIb30BaTeNIell Mpu OOeCTIeueHNN JKeJlaeMOI 3BYKOBOUM M OCSI3aTENIbHON OOpaTHOM CBsizu 0e3
3aTPYAHEHUN JJIs1 TOJIb30BATENSL.

HexoTtopble kOHKpeTHble npumepbl eMkocred 10 u kpeimek 14, kOTOpble MOTYT



14

NPUMEHSTBCS U CO3/aHUsl JKEJIaeMOHM 3BYKOBOM M OCsA3aTEIbHON O0OpaTHON CBs3U C
MOJIb30BaTeNieM, MOTYyT  BKIO4YaTh B cebs  emkoctu 10, U3rOTOBJICHHBIE U3
nosmsTunenTepedTanara (I19T), u kpeinuku 14, chopmupoBaHHBIE W3 TOJHMIPOIIIEHA, CO

CIEeYIOIUMH pa3Mepamu:

Buenumii MunsuMaIbHAS MunsuMaIbHAS
; Huamerp ropnisimka
O0BEM eMKOCTH eMxocTH (A1) JUAMETP TOJIIIMHA KPBIIIKHA TOJIIIHMHA
KPBIIIKA (MM) (Mm) EMKOCTH (MM)
200 r/ 8 yHumi 58.56 63 1 0.5
250r 58.56 63 1 0.5
395 73.56 78 1 0.3
400 r/ 15 yuimi 73.56 78 1 03
500r 73.56 78 1 0.3
800 r / 30 yHumit 90 95 1.2 0.5
36 yHImM 90 95 1.2 0.5
48 yHumi 102 107 1.2 0.5
64 yaImm 115 120 1.2 0.5

HecmoTpst Ha TO, 4YTO TpPUBEIEHBI OTH KOHKPETHbIE MPHUMEPBI, APYrHe €MKOCTH WU
KPBIIIKH MOTYT CO3/aBaTh TPeOyeMyr0 3BYKOBYIO M OCSI3aTE€NIbHYIO OOpPATHYIO CBsI3b, H 3TO
n300peTeHne He OrPAaHUYUBAETCS Pa3MePaMHi KOHKPETHBIX MPUMEPOB, IPUBEIEHHBIX BBIIIIE.

HecmoTpsi Ha TO, 4TO H300peTeHHe ObLIO OMUCAHO CO CCHUIKOH Ha TMOSICHSIOLINE
BapHUaHThI OCYIECTBJIEHUS, CIENHUAINCTaM B MaHHOH OONACTH TeXHWKH OyIeT MOHSTHO, YTO
MOTYT ObITb BHECEHBI Pa3IHUHbIE H3MEHEHUS, M DJIEMEHTBI MOTYT ObITh 3aMeHEHbI Oe3 BhIXO/a 32
pamku oOBbéMa oxpaHbl u3zoOpereHus. Kpome Toro, Moxker OBITH CHETAHO MHOMXKECTBO
MomubUKaAIMI /IS afanTaiy Uaed U300peTeHnss K KOHKPETHOW CUTYyalliH UK MaTepuaiy 0e3
BBIXOZIa 33 PAMKHU ero o0béma oxpanbl. ClieoBaTeNbHO, MOAPA3yMEBALTCs, YTO M300peTeHHEe He
OTPaHUYMBAETCS KOHKPETHBIMH PACKPBITHIMH BapHaHTAMH OCYIIECTBIEHHs, a HAIMPOTHB,
nzobpereHune OyneT BKIIIOUATh B Ce0s1 BCE BAPUAHTHI OCYIIECTBIICHUS, TOAMAAOIINE ITO1 00bEM

npaB, OINpeneNeHHbIH (PopMyoi H300peTeHus.
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DOOPMVIJIA U30BPETEHHMA

1. Emxocts (10) ¢ kpeimkoii (14), Bkirouaromast B ceds:

ropaieiiko (12) emkocty, okpyskatomee orseperue (13);

1o MeHbIneil Mepe onHy pe3b0y (20) Ha ropasiuke (12);

1o MeHblIel Mepe onHy pe3rdy (30) Ha kpbimke (14) nyis BBEIEHUS B 3aLlETUIEHHE C, 10
MeHbIIel Mepe, OqHOH pe3bOoii (20) Ha ropIIbIIIKE;

BBICTYTI (32) Ha HIDKHEH YacTu KpbIuku (14);

KOHIIEBOH orpaHnuurens (22) Ha HIWKHEM KoOHIe ropabimuka (12), KoTopbIi
OCTaHaBJIMBAET NaJbHEHIee BBEACHNE B 3aLleTNIEHHE MEXY, TI0 MEHbIIEH Mepe, OTHON pe3b0oit
(20) Ha ropnbiuke (12) u, mo MeHbLIeH Mepe, ogHOH pe3booii (30) Ha kpreiike (14); u

yacth (24) BBemeHuss B 3anerieHHe Topibimka (12) eMKOCTH, COOTBETCTBYIOIIYIO
obxacty, rae BeiCTyM (32) Ha KpbIlIKe OyAeT BXOAWTDh B 3aleIIeHne ¢ ropasimukoM (12), koraa
kpoimmka (14) Oymer B MOJIOKEHUU TOJIHOTO BBENEHHUS B 3allEIUICHHE, MPH 3TOM 4YacTh (24)
BBEIEHUS B 3alleIUICHUE CONEPKUT yriayOneHue (20), NpuUMBIKAOIIEe K KOHIEBOMY
orpannunTento (22), nysa nmpuemMa BoicTymna (32) U BBEACHHS B 3alleIUICHHE ¢ HUM, HAKJIOHHYIO
MOBEPXHOCTD, MPUMBIKAIOMIYIO K YIIIyOJeHHI0, BEAYINYIO B yrayOsneHue (26) wiu U3 HEro, u
00pa30BaHHYIO YBEJMYEHHOW BO BHELIHEM IHAMETPE YacCThIO TOPJIBIIIKA, MPUMBIKAIOIIEH K
yrayoneHuro (26), npu4éM HacTh BBEICHHS B 3allETUIEHHE TOPJIbIIIKA €MKOCTH BBITIOJHEHA Tak,
YTO CO3JAaeTCsl 3BYKOBas M OCs3aTeNbHAs OOpaTHash CBS3b, KOTAAa KPBIIKA MEPEMEINaeTcsi B
MIOJTHOCTBEO BBENEHHOE B 3allCTUICHHE IMOJIOKEHHWE, NMPHYEM YacTb BBEICHUS B 3allETUICHUE
JOTIOJIHUTENIPHO COJEPIKHUT YBEIHMUEHHYIO IO LIMPUHE, 1O MEHbLIeH Mepe, ogHy pe3bly (20)
TOPJIBILITKA EMKOCTH Ha YaCTH BBENIEHHs B 3allCIUICHHE, TPH 3TOM U yriyonerue (26), U BbICTYII
(32) conepxat 3aKpyriEHHYIO BEPXHIOKO YacTh.

2. EMKOCTD C KpBILIKOH 1O 1. 1, B KOTOpO# yrayOneHue (26) mpoXoauT BEPTUKAIBHO B
HANpPaBJICHUN YBEIWYEHUs MO LIMPUHE, MO MeHbInel Mepe, onHOHN pe3pObl (20) ropJblmka
€MKOCTHU Ha 4acTH (24) BBeEHUS B 3allCTICHHE.

3. EmMkocth ¢ kpbimkoid mo m. 1 wnm 2, B KOTOPOH HAaKJIOHHAs MOBEPXHOCTb (28)
oOpa3oBaHa YBEJIWYEHHON BO BHEIIHEM IHAMETPE YaCTbI0 TOPJIbIIIKA €MKOCTH, BEAyIIEeH K
yrayonennto (26), M YacTb BBENEHHs B 3allEeIUICHHE TakXKe CONEPKUT IOMOJHHUTEIBHYIO
HAKJIOHHYIO TIOBEPXHOCTH (29), KoTopas BenéT ot yrayoneHus (26) K yKa3aHHOHW yBEIHMUEHHOU
[0 TOJIIIMHE YacTH TOPJBIIIKA €MKOCTH, O0pasyromell HAaKJIOHHYK MOBEPXHOCTh (28), mis
obyerdeHus BeIxozaa Boictymna (32) u3 yriuyonenus (26).

4. EMKOCTb C KpbIIKOH 1o JoOomy w3 mm. 1 — 3, B KOTOpPOW 3BYKOBasl W/WUIJIH
ocsi3aTeNbHast OOpaTHAs! CBsI3b CO3MAETCS OT OJHOTO MK OoJiee U3 NeHCTBU:

BBEJICHNE B 3alleTieHNe BeIcTyma (32) u yrayonenus (26);
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OCTaHOBKA IepEeMeEIIeHNs BhICTyNA (32) MOCPEACTBOM KOHLIEBOTO Orpannuures (22);

nepemerneHue BoicTyna (32) yepes yactb (24) BBENEHHS B 3aLICTUICHUE,

WM TiepeMereHne BoicTymna (32) B yriuyOnenue (26) wiu u3 Hero.

5. EMKOCTB ¢ KpbIIKOH 1o JmoboMy u3 mm. 1 — 4, B KOTOpOil co3nmaBaeMasi 3ByKOBast
oOparHasi CBS3b MPEACTABIACT COOON MPUTIYIIEHHBIN ETYOK, Koraa Kpbimka (14) BeIXoauT w3
3anerIeHus ¢ eMKOCThIO (10).

6. EMKOCTD ¢ KpbIIKOH 1o Jro0oMy u3 nm. 1 — 5, B KOTOpoH co3zmaBaemasi 3BYKOBast
oOparHast cBsi3b, Korma Kpeimka (14) mepememmaercs B IMOJIOKEHHE IMOJHOTO 3aLETUICHUS C
€MKOCTBIO, TIPEACTABJISET COOOH OTYETIIUBBIN MISTIOK.

7. EMKOCTB C KPBILIKOH 1O J000My U3 M. 1 — 6, B KOTOpO# 3ByKOBasi oOpaTHast CBS3b
UMeeT YaCTOTHYK) MHTEHCHUBHOCTH B Auamna3oHe mnpubdmusurenbHo 0,00005 — 0,0036 Bart Ha
kBaapaTHbIil MeTp (BT/M?).

8. EMKOCTB ¢ KpBIIIKOH 1O Jr000My 13 . 1 — 7, B KOTOPOH YBEJIWYEHHAS 10 TOJIIUHE,
o MeHblIel mepe, onHa pe3pda (20) ropneimka (12) Ha yactu (24) BBeneHHs B 3alleIUICHHE
W/WIM HaKJIOHHAsI TIOBEPXHOCTb YBEIMYUBAET KPYTALINI MOMEHT, TpeOyeMblil Uil PUBEICHUS
KPBILIKH B MTOJIOKEHHE MOJHOTO 3aLETUIEHHS ¢ EMKOCTBIO.

9. EMKOCTb C KpBIIKOW MO Jirobomy w3 mm. 1 — 8, B KOTOpPO#l ypOBEHb 3BYKOBOTO
JaBJICHHSI 3BYKOBOM OOpaTHOM CBSI3M HAXOIUTCS B quamnasone npudnmsurensHo 20 nb — 120 nb.

10. EMKoCTB ¢ KpbIlTKoH 1o arodomy u3 mm. 1 — 9, B KOTOpol 3BykOBasi oOpaTHasi CBS3b
UMeeT MPOAOJDKUTENbHOCTh NpuOmmsnutenbHo 0,01 cekyHabl win Gojiee, MPEennoOYTHTEIBHO,
MakcuManbHO 0,025 cexyHA.

11. EmMkocTh ¢ KpblIKOH 1o jgrobomy u3 mm. 1 — 10, ZOMOJHUTENPHO BKIIOYAIOINAS B
ceOs1 MHOKECTBO BBICTYIOB (32) 1 MHOXKECTBO yriryOnenuit (26) ropasimka (12) nyis BBeneHHs B
3aleryIeHre TIOCPEICTBOM MHOXKECTBA BBICTYNOB (32).

12. Cnoco6 ¢opmuposanust kpbiuku (14) u ropubimka (12) eMKOCTH Ui CO3MAHHS
3BYKOBOH M OCs3aTeNbHON OOpaTHOHM CBSA3M INpHU BBEACHUU B 3allETUIEHHE W BBIBEACHUU W3
3aleTJICHNs], BKIIOYAIOIIHUN B ceOsl 3TaIbl, HA KOTOPBIX:

W3rOTaBJIMBAIOT KpbIUKY (14) ¢ mo MeHbluel Mepe oHO# pe3pdoii (30) u BeicTynoMm (32)
Ha HIDKHEM KOHIIE; U

M3TOTaBJIMBAIOT TOPIBIIKO (12) eMKOCTH, conepskaliee 1o MeHbIIeH Mepe OHY pe3b0y
(20) nnst BBemEHUs B 3alleTICHUE C, MO MeHbIneld Mepe, ogHoN pe3bOoii (30) Ha kpbiike (14),
uMerIny yriayoneHue (26) ans npuema Beictyna (32) vacte (24) BBeAeHUS B 3alCIUICHUE,
KOHIIEBOH OrpaHu4uTeNb (22), onpenenstomuil rpaHuib! yriayoneHus (26), 1 yBEIHMYEHHYIO, 110
MeHbIIEH Mepe, OHY pe3b0y TOpJIbIIIKAa €eMKOCTH W/MJIH YBEJIUUYEHHYIO BO BHEIIHEM THAMETpPE

4acTh TOpJIbIIIKA Ha 4acTu (24) BBeneHHWs B 3aleIUieHHe, npudeM d4actb (24) BBeneHHs B
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3aneryIeHne U BBICTYI (32) BBINIOJIHEHBI ¢ BO3MOKHOCTBIO CO3/IaBAaTh 3BYKOBYIO U OCSI3ATEIBHYIO
o0OpaTHyIO CBsI3b MpH BBeNeHHH Kpblku (14) B 3auemnenne ¢ ropiasiukoM (12) eMkocTn win
BbIBEIEHUH €€ M3 3alleIUIeHus] ¢ ropibliukoM (12) eMkocTH, pu 3ToM U yriybnenue (26), u
BBICTYTI (32) comep:kaTr 3aKpYIrIEHHYIO BEPXHIOKO YacTh.

13. Cnoco6 mo m. 12, B KOTOPOM ypOBEHb 3BYKOBOTO JaBJICHHsI 3BYKOBOW OOpaTHOMU

CBSI3M HAXOJUTCS B Anana3oHe npuommsutensio 20 nb — 120 nb.
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