CUCTEMA HOPMATHUBHBIX JOKYMEHTOB B CTPOUTEJIbCTBE

CBOJ IMTPABUJI
1O NPOEKTUPOBAHUIO U CTPOUTEJIBCTBY

OIIEHKA IIYMA IIPU TIPOEKTUPOBAHUMN,
CTPOUTEJIBCTBE N OKCIIVIYATAIIUU
OBBEKTOB METPOIIOJIMTEHA

CII 23-104-2004

TOCYJIAPCTBEHHBII KOMUTET POCCHUIICKOI ®EJIEPALIIN
0 CTPOUTEJILCTBY M KHJIUIIHO-KOMMYHAJILHOMY KOMILIEKCY
(TOCCTPOI POCCHN)

MOCKBA
2004

I[MPEAVCIIOBUE

1 Pazpaboran OOmepoccuiickoit oOmecTBeHHONW opranuzanueil « ToHHenbHast accouuanus
Poccumy»

BHECEH VYnpapnenueMm TeXHHYECKOI0 HOPMHUPOBAHUS, CTAaHAAPTU3ALMN U cepTHPUKALUN
B ctpoutenbeTBe U JKKX INocerpost Poccun

2 TIPUHAT u BBEJEH B JEWCTBHE mnocraHoBiIeHHEM I'occtpost Poccun Ne 19 or
09.03.2004 r.

3 BBEJIEH BIIEPBbBIE

COJAEP)KAHUE
BBEIIEHIIE . ..o et e e e et e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e raaaeaenans 2
1 OOTIACTD TIPHIMEHEHUS «...veeeuvreeenerrennereessreeanseeesseeessseeassseeessseesssseesssseesnsseesnssesssssesssssesssseessssees 4
2 HOPMATHBHBIE COBUIKH ....ceeuuvteiuteeeureeaireestteeasseesteeessseeessseeessseesssseesasseessseessseesseeesnseeesseens 4

3 AKyCTHYECKHE pacdeTbl U BbIOOp MEPONPUATUN MO CHUKEHHUIO IIyMa Ha CEIUTCOHOMN
TEPPUTOPUHU OT UCTOUHUKOB, PACIIOIOKEHHBIX HA HA3€MHBIX 00BEKTaX METPOIIOJIUTEHOB....... 5

3.1 OOILHEE IOIMOMKEHI ....cuveeeniienrieitenteete et sttt et sttt e satesateasesaeesaeeasesusebeensesanesueennesanens 5
3.2 BBIOOP PACUCTHBIX TOUCK ...veeuvveeurienueeanseenueeanseanseeaseessseenseesssesseessseenseesssesnseesnseenseesssesnses 8
3.3 PacueT o)ku1aeMbIX YPOBHEH IIIyMa OT CTAIIHOHAPHBIX OOBEKTOB .....eeeeuvreerevreervreennvneanns 8
3.4 Pacuer 0)KuAaeMbIX YPOBHEH 3BYKa OT JBUKYIIUXCSI OOBEKTOB.......veeurieereeneieneeaneeannes 31
3.5 Iopsimok moadbopa MEPONPUATHIA 110 00ECTIEUEHUIO TPEOYyEeMOTro CHIDKCHHS IIyMa ...... 36
4 AxycTUyeckoe IPOECKTUPOBAHUE CTAHIIMI METPOIIOIIUTEHA ..cvvvveeruireernireenireenireenreeenveeenns 38
4.1 OOILIHE TOTOMKEHHUS ....eevrenreenreiuieteenteeitenteete et eetteaeeitesteeaesasesstesbeeatesaeesesanesaeesneeanesueenne 38
4.2 [lepedeHb HOPMUPYEMBIX TTAPAMETPOB ....uvveeurreeeurreeruereenireeesiseeeniseesssreesssseesssseessseeesnseens 39
4.3 MeToauka akyCTHUECKOIO IMPOEKTUPOBAHMS CTPOSAILIUXCS U BHOBb CO37aBaEMbIX
CTAHIUM METPOTIOTIMTEHR «..eeuuvreenutreeureeenueteanueeeenuseeansseesaseesseeesuseessteesasteesaseeesseeesaseeesneens 39

4.4 Meroanka akyCTUYECKOU PEKOHCTPYKIIUU ACHUCTBYIOIIUX CTAHIIMM METPOIOJIUTEHA ... 49
4.5 Tlpumep aKyCTHYECKOTO MPOEKTUPOBAHMS 3aja CTAHIIMU B YPOBHE IMOCAJI0YHOMN

TUTAT(OPMBI METPOTIOITHTEHA. ..c.veeventeenreaueeseeeneesneesseenseeneesseensesnsesseenseansesseensesnsesseensesnsesseenee 50
5 Metoabl u3MepeHHs U OLIEHKH IIIyMa B MOMEIICHUSAX KHUIbIX U OOIIECTBEHHBIX 3/IaHUN
OT JBUIKCHUS TI0€3]I0B B METPOTIOTHMTEHAX .....uveeuvreruteeureenreenseeateensteenseesssesnseesmseeseessseenseesneens 54

SR IO 1038107 (S u (e i 07 X< 50 5 S 54



5.2 HopMupyembie mapaMeTphbl U TOTYCTUMBIC YPOBHH IIIYMA.....ccruvrerureeerreeenureensseeensseeenns 54

5.3 CPEIACTBA MBMEPEHHMM] .....envviireenireeiieeieeeiieeiee et esieesiteeteesaneesbeesaeeeneesaneeneesaneenneesaneennees 55
5.4 YcioBUs ¥ IPABUIIA TTPOBEACHUST MBMEPECHUM. ... vveeevreeireeerireeeireeeireeeareeeneeesnneessseeens 55
5.5 O6paboTKa PE3YTBTATOB U3MEPEHHM ......euviviiiiriiinieeieeitenieete et st ete et st esae e seeenaeeaees 56
5.6 O1IEHKA IITYMOBOTO BOBJIEHCTBHST «....vvveeeuvreeaurreennereennreeensseeensseeassseeenssesssseesssseessseeessseennns 57
5.7 IIPEACTABIIEHUE PEBYIIBTATOB .....uuuvveeeenuerreeeaurrteessunreeesasrteeesasneeeesasrseeessnmseeesssseeeesnnmenes 57
[Ipunoxenne A. 3ByKOM30JIHpYIOLIAs CHOCOOHOCTh IIYMO3AILUTHBIX HAPYKHBIX
OTPAMKIICHMI ....eeeitieeeiiie ettt et te ettt e et e et e ettt e e bt e e sabe e e sabeeeeabeeeaabeeeasbeeanbbeesabbeesabbeesabeeesabeeenanee 58
IIpunoxenne b. VYpoBHM 3BYKOBOM MOIIHOCTA IIymMa, TIE€HEPUPYEMOro B
ITYMOTITYLIIHITEIISIX ..teeuutteeuveeeuseesuseesnuseessseesasseesnsseesnseeesnsaeasnsaesnsseessseesnsseessseessseesnseeesneeennnes 61
[Mpunoxenne B. 3ByKOU30IA1IHsT OOBEKTOB C IIOMOIIBIO IKPAHOB ....cvvevvenereneeaneeneeeneeannenneene 62
[Tpunoxenne I'. OOmume TpeOboOBaHMS K 3BYKOMNOIVIOIIAIOIIMM MaTepuajaM U
KOHCTPYKLHUSM, JOIYCKAaEMbIM K IPUMEHEHUIO HA CTAHIUSX METPOHMOIUTEHA .....cevverneeennenne 63
[Tpunoxenne JI. YacToTHble XapaKTEPUCTHUKH KOI((UIMEHTOB 3BYKOIOTJIOIIEHUS
HEKOTOPBIX MATEPHATIOB U KOHCTPYKITHM ...eeeuvvreeireeniieenireenteeenseeensseeansseesssseesnsseessssessseesnnnes 63
[Tpunoxenue E. DKkBUBanIeHTHOE 3BYKOMOIJIOEHUE NTACCAKUPOB HA CTAHLIMHU. 3HAUYECHUS
KOd(UITUEHTA 7 1T yUeTa IMOTJIOISHUS 3ByKa B Bo3ayxe npu temneparype 20 °C ............ 64
[Tpunoxenne JK. BbluncieHue 5SKBUBAJICHTHOTO YpPOBHS 3ByKa 3a BpeMsS OLEHKHU
TITYMOBOTO BOBJICHICTBHIS ...vveeuevieeirieeereeeeteeesseessseesnseeesnsesassseeansseesnssessnsseessssessnssessnssesssseesnnses 65
[TpunoxkeHNE 3. BUOTHOTPAMI ......ooveivieiiriiiiiiiieiieteeiceet ettt sttt 66
BBEJIEHUE

[ym - oguH w3 Hamboyee paclpOCTPAHEHHBIX BPEIHBIX (PAaKTOPOB TOPOACKON CpEIbl.
OnpIT SKCIUTyaTallid METPOTIOJIMTEHOB TOKa3all, YTO OHH SBISIOTCS HCTOYHUKOM
WHTCHCHBHOTO IIyMa Ha TMOBEPXHOCTU 3E€MJIM B OKpYXAlomled >KWIOW 3acTpoiike, Ha
NPOM3BOJICTBEHHON TEPPUTOPUM W BHYTPU CaMUX COOPYKEHHH B TeX CiIydasX, KOTJa He
MPUHATH COOTBETCTBYIOIINE MEPHI MO €ro CHIKEHHI0. BHepeHne HOBBIX TEXHOJIOTHYECKHIX
IpPOIIECCOB, POCT MOIIHOCTH M  OBICTPOXOJHOCTH MEXaHHYECKOro 00OpyIOBaHUS,
MeXaHM3alMsl MPUBENIM K TOMY, YTO B MPOIECCE CTPOUTENHCTBA M IKCIUTyaTalil OOBEKTOB
METPOTIOJINTEHOB HACEJIEHUE TMOJBEPraeTcs BO3JCHCTBHIO IllymMa BBICOKMX YPOBHEH.
[IpoGnema GOpHOBI C IITIYyMOM SIBIISIETCS HEOTHEMJIEMOW YacThIO OXpPaHbl TPyJa W 3allUThI
OKPYXaIOIIEeH CPeBL.

WnxeHepHble 00BEKTHl METPOIOIUTEHOB SBISAIOTCS OJHUMH U3 OCHOBHBIX HMCTOYHUKOB
IIyMa B KPYIHBIX TOpojax. MHOTO IIyMa CO3/1al0T CTPOUTENbHBIE TUIOMIAJKH U 3JIEKTPOJIETIO,
TaK KaK MpU UX SKCIUTyaTaluu paboTaloT pa3UyHble MAIIMHbBI, MEXaHU3Mbl U yCTaHOBKH,
KOTOpBIC SIBJISIOTCS MHTCHCHBHBIMU HMCTOYHHMKAMH KaK IIyMa, TaKk U BUOpanuu. Bwicokas
CTENEeHb KOHIIEHTPAIMM JTHX HCTOYHUKOB HA CPABHUTEIBHO HEOOJBIIONW TEeppUTOPUN
MPUBOTUT K TOMY, YTO B OKPYKAIOIIYIO CPEAY MPOHUKAET IITyM BBICOKON MHTCHCUBHOCTH. 13
BCETO MHOT000pa3us MalliH U MEXaHU3MOB, pa0OTaIONMX Ha 0OBbEKTaX METPOTIOJUTEHOB, B
KaueCcTBE MCTOYHUKOB ITyMa, OKa3bIBAIOIIUX Hamboyiee HEOJIAarompusiTHOEe BO3JCHCTBUE Ha
OKpPYXaIOIIyI0 Cpely, CleAyeT B MNEPBYIO OuYepellb BBIACIUTH MOLIHOE BEHTHJISLMOHHOE
000py10BaHUE, 0COOEHHO KPBIIIHBIE BEHTWIATOPHI U KOMIpeccopsl. CBSI3aHO 3TO C TEM, UTO
MOMHMO TOTO, YTO IIyM OT 3THUX HCTOYHHKOB, OCOOCHHO YCTAHAaBIUBAEMBIX OTKPBITO,
SIBJISIETCS JOCTATOYHO MHTEHCUBHBIM, HOPMBI Ha €r0 JOMyCTUMBIC 3HAUYCHUS - 00Jiee KECTKHE.

JpyruMu HMCTOYHMKAMH HEOJArompHUsITHOIO aKyCTHYECKOTO BO3ACHCTBUS SIBISIOTCS
paboTtaroumii Ha 00BEKTax TpaHCIOPT (O0OCITYKHBAIOLINE CTPOUILIOMIAKU OOJIBIIErPYy3HBIE
aBTOMOOWJIM W TIO€37]a DJIEKTPOACTIO) W CTPOUTENBHBIE MEXaHHU3MBI (PKCKaBaTOPHI,
OyJbJ103ephl, MOABEMHBIE KpaHbl U T.1.). OCOOEHHOCTHIO STUX UCTOYHHKOB SIBJISIETCS TO, YTO
OHM pabOTaIOT HAa OTKPHITOM IMPOCTPAHCTBE, YTO CHUJIBHO 3aTPYAHSET CHUKEHHE HX IIyMa
CTPOUTENIbHO-aKyCTHYECKUMU ~ MeTogamMu. K rpymme  MeXaHH3MOB — TOBBIIICHHOTO
aKyCTHUECKOrO pHCKa CIEIyeT OTHECTH Takke O0OpylOBaHUE MPOU3BOJICTBEHHBIX
MAaCTepCKHUX, TPYy30BbIe MOJABEMHUKH M OCTakagsl. Kpome TOro, 4TO BBHINICYKa3aHHBIE



HMCTOYHHMKHU CO3/Ial0T B OKPYXKAIOIIEHd 3acCTPOMKE IOBBINICHHBIE YPOBHHU IIIyMa, YacTh HX
(Hampumep, moe3a MeTpo) paboTaeT B KPYIJIOCYTOYHOM pEXHUME, YTO B OOJBIINHCTBE
CIy4aeB MPHUBOJIUT K HAPYIICHHUIO IIYMOBOro KOoM(popTa B HOYHOE BpeMs. DTOT IIyM
BBI3BIBACT CIpaBeIMBhIE >kanoObl HaceneHus. llomoxkeHue ycyryOnsercs TeMm, 4YTO B
MPOEKTaX CTPOUTENICTBA M TMPOU3BOJICTBA pabOT HE yAeHsIeTcs JOHKHOEC BHHMaHUE
BOIPOCAM CHIDKEHUS IIyMa.

B macrosmem CBoae mpaBWia TPHUBEICHBI CBEACHUS 00 WCTOYHHKAX IIyMa,
PaCTOJIO0KEHHBIX MPEUMYIIECTBEHHO Ha CETUTEOHOM TEPPUTOPHH, MIPUMBIKAIOIIEH K JIMHUSAM
HA3eMHOTO U TOA3EMHOr0 METPONOJUTEHA. 3JeCh H3JI0KEHbl TaKXKEe METOJbl pacuera u
OILICHKHM YPOBHEH IIIyMa U CIOCOOBI pa3pabO0TKH IIYMO3AIIUTHBIX MEPONPUITHN OT 0OBEKTOB
METPONOJIUTEHA.

B CBoae mpaBun paccMOTPEHBI BOIMPOCHI aKyCTHUYECKOTO TMPOSKTUPOBAHUS CTAHLUN
METPONOJUTEHOB, B TOM YHCJIE NpoOIeMbl 00EClEeUeHHs] aKyCTHUYECKOro KomdopTra B
MOJI3EMHBIX BECTHOIONIAX U Ha argopmax. B cBs3u ¢ 3TUM OH BKIIOYaeT oOuil MjaH u
MOCJIEIOBATELHOCTh AKYCTUYECKHX PAcyeTOB, METOJAbl ONTHUMHU3AIMH aKyCTUYECKHUX
napaMeTpoB, METOJUKY DSIEKTPOAKYCTHYECKHX pacyeToB, a TaKkKe PEKOMEHIAIUH 110
ONTHMAJIFHBIM CITOCO0AM MPUMEHEHUS M TUTIAM aKyCTHYECKUX MATePUAIOB U KOHCTPYKITHHA.

B CBone mpaBunm paccMOTpEHBI TakKe BOIMPOCHI KOHTPOJS IIyMa, CO37aBaeMoOro B
MOMEIICHUSIX JKUJIBIX U OOIIECTBEHHBIX 3/IaHHUM MPHU ABUKEHUU TOE370B B METPOIOJIUTEHAX,
OCYUIECTBIIIEMOTO TIpU TMPHEMKE B OKCIUIyaTalldi0 HOBBIX JHHMNA. B oTimume ot
JNEHCTBYIOIMX HOPMATHUBHBIX JOKYMEHTOB MO u3MepeHuto u oreHke myma (TOCT 23337,
['OCT 20444) B Hacrosiem CBojie MpaBUil yuTeHa CHeU(PHKAa METPOIIOIUTEHOB, COCTOSIIAS
B TOM, 4YTO IIIyM, TE€HEPUPYEMBIA TIPU JBIKCHUH TOE37I0B, HOCUT HETMOCTOSHHBIN
MPEPBHIBUCTHIN XapaKTep U MOBTOPSAETCS C MEPUOAOM, OMpeAeNsseMbIM IpadUKOM IBHKEHUS
noe3oB. Mertoasl, ycTaHoBieHHbIe (CBOJOM TMpaBWI, TO3BOJSIOT IO H3MEPEHUSM,
BBITIOJTHEHHBIM B T€UEHHE OJTHOTO (PMKCHPOBAHHOTO PEKUMa JBIKEHUS MOE3/0B, ONPEACTUTh
YPOBHM IIyMa, XapaKTEPU3YIOIIHUE IPYTrH€ PEXUMBL. ODTO JAaeT BO3MOXKHOCTb OLEHUTH
IITyMOBOE BO3JICCTBUE HE TOJIbKO 3a 30 MUH peaju3aluy pexuMa Han0oJiee MHTCHCHBHOTO
JBUKECHHSI TIOE3/I0B, HO Takke 3a ycraHoBineHHoe CH 2.2.4/2.1.8.562 [1] cymmapHOe BpeMs
OIICHKH IITyMOBOTO BO3/IeHiCTBUA B TeueHue aHs (16 9) u Houwm (8 u).

CBoja mpaBuil pa3pabOoTaH Ha OCHOBE COOTBETCTBYIOIIUX PYKOBOJCTB, MOJATOTOBIIEHHBIX
Bubpoakyctudeckoit madoparopueii MOO «ToHHenpHas acconuanvs» W TPOMISAIINX
anpoOanuio Ha TUHUSIX MOCKOBCKOTO METPOIIOJIUTEHA.

OH mnpenHa3HaueH M apXUTEKTOPOB, HWH)KEHEPOB M TEXHUYECKUX pPaOOTHUKOB,
3aHUMAIOIIUXCS MPOEKTUPOBAHUEM, CTPOUTEIHCTBOM U IPUEMKON HOBBIX U PEKOHCTPYKIHUEH
NEHCTBYIOINX 0OBEKTOB METPOIOJIUTEHA, a TAKKE MX IKCIUTyaTallei.

CBoJ1 mpaBuJI BXOAUT B KOMIUIEKC HOPMATHUBHBIX IOKYMEHTOB, ITOATOTOBJICHHBIX B CBSI3H C
paspadotkoit CHwull 32-02 «MetpononuteHbl». OH MOXXET HCIOJIB30BAThCS TAKXKE TPH
NEePUOIMYECKOM KOHTPOJIE JEHCTBYIOIIUX JIMHUM METPOTIOJIUTEHOB.

B paspabotke nqannoro CBojia mpaBuil MPUHUMAIIN Y9aCTHE:

PYKOBOJIUTENb Pa3paboOTKH - 3aB. BUOpoakycTuyeckoi saboparopueit TAP, kaHa. TexH.
Hayk C.A. Kocmapeas, HayqHbI KOHCYJBTAHT - I-p Pu3.-MaT. HayK, mpodeccop C.A. Pvibax;

OTBETCTBEHHBIEC HCIIOJIHUTEIH - TJIaBHBIH HAYYHBIH COTPYIHHK, J-p TEXH. HAYK, YWICH-KOP.
MeTtponornueckoii akagemuu (pasgensr 1; 2; 3.1 - 3.3.6; 3.5, npunoxenus X, 3) AE.
Llykepnuxos, Begymuii Hay4YHbI COTPYIHHK, KaHA. (pus.-mat. Hayk B.H. Anexcees, Begynmi
Hay4HBIA COTPYIHHWK, KaHA. TexH. Hayk (pasmensl 1, 2, 4, npunoxenus [ - E, 3) X A.

Huporceyruui.



CII 23-104-2004
CBO/JI MTPABUJI ITO TIPOEKTUPOBAHUIO U CTPOUTEJBCTBY

OIEHKA ITYMA ITPU ITIPOEKTUPOBAHHHU, CTPOUTEJIbCTBE
N OKCIVMIYATAIIUU OBBEKTOB METPOIIOJIMTEHA

NOISE ASSESSMENT IN DESIGN, CONSTRUCTION AND OPERATION
OF METRO UNITS

1 OBJIACTb IPUMEHEHUA

Hacrosmuit CBox mpaBuil pacipocTpaHseTcss Ha UCTOYHUKU IIIyMa, UCIIOJIb3yeMble MPHU
CTPOMUTENIBCTBE M IKCIUIyaTallUd OOBEKTOB METPOIOJIMTEHOB, TAKUX, KaK CTPOUTENIbHBIE
IUTOIAAKH, JIEKTPOETIO, BECTUOIOIM CTAaHIIMM, a TAKXKe IEKTPOIoe3 1.

CBoj TpaBHWJI yCTaHABIMBAECT TPEOOBAHMUS, KOTOPHIMH CIIEIYET PYKOBOICTBOBATHCS IPH
BBIMOJIHEHUHM aKyCTUYECKUX pacyeTOB IO OIEHKE CTENEHH LIYMOBOIO AUCKOMQOpTa Ha
cenuTeOHOM TEPPUTOPUH, PACTIONOKEHHONW B OKPECTHOCTH 00BEKTOB METPOITOJIUTCHOB, U MTPH
pa3paboTke  MepompusTMi  Juid  oOecneueHus  JOMyCTHMMbBIX  ypOBHEH  HIyma,
periaMeHTHpyeMbIX canuTapHbiMu Hopmamu CH 2.2.4/2.1.8.562-96 [1].

B HeMm naHa enuHast METOIMKA aKyCTHYECKOTO MMPOEKTUPOBAHUS U METOJIbl ApXUTEKTYPHO-
aKyCTUYECKHUX, CTPOUTEIBHO-aKyCTHYECKHX M D3JIEKTPOAKYCTHUECKUX PACUYEeTOB OCHOBHBIX
TUIOB MOMELIEHUH, MPEICTABIAIONIMX MOJ3eMHbIE BECTHOIOIN CTaHLUil MeTpononuTeHa. K
HUM OTHOCATCS: TMPOMOPIMOHAIBHBIE IOMENICHHS Pa3HOro o0beMa 0e3 aKyCTHYECKOTO
paszeneHus LEHTPAJIbHOIO BECTHOIOIS M IMOCAJOYHBIX IUIaT(HOpPM; MPONOPLUOHATIbHbIE
MIOMEIICHUS C pa3esieHueM O0IIero oobeMa CTaHIIMK Ha CHCTEMY CBSI3aHHBIX aKyCTHUECKUX
00BEMOB; IUCHPONOPLUOHATIBHBIE TOMELIEHU C pa3HOW (hOpMON MOTOJKOB (IUIOCKHE WM
CBOJYATHIC), C EIMHBIM aKyCTUYECKHM OOBEMOM; JWUCHPOTOPIHUOHAIBHBIE MOMEIICHUS C
pa3HOi (opMOI TOTOJIKOB M aKyCTUYECKMM pasJelieHueM o0Iero o0bema CTaHIMM Ha
[EHTPAIBHBIE W OOKOBBIE OOBEMBI; 3aKPBITHIE W TIOJy3aKPHITHIE CTAaHIMA B YpPOBHE
HOCAJ0YHBIX TIIATPOPM.

CBoj1 IpaBMIT yCTaHABIMBAET TAK)KE METOJIBI M3MEPEHHS M OIICHKH IITyMa, CO3/1aBaeMOT0 B
MOMEIIEHUAX >KUJIBIX M OOIIECTBEHHBIX 3[JaHUN OT JBMXKEHUS IOE3/10B B METPOIOJUTECHAX.
W3MepeHust BBITONHSIOT € HENbI0 KOHTPOJIS IIyMa, CO37aBaeéMOT0 B TIOMEIICHUSIX KHUIIBIX U
OOIIECTBEHHBIX 3/1aHUIM NpHU ABMKEHUM II0€370B B METPONOJIMTEHAaX, Ha COOTBETCTBHE
JIOTTyCTUMBIM YPOBHSIM 110 [1].

2 HOPMATHUBHBIE CCBIJIKHA

B nacrosimem CBojie mpaBuiI UCTIOIb30BaHbl CCHIIIKM Ha CIAEAYIOIINE JOKYMEHTHI:

['OCT 12.1.036-81 CCBT. llym. [lomycTHMble YPOBHH B JKWJIBIX M OOIIECTBEHHBIX
3/1aHUAX

['OCT 11214-86. OxHa u OalKOHHBIE JABEPU JIEPEBSHHBIC C JBOMHBIM OCTEKICHHUEM st
KHJIBIX M OOIIECTBEHHBIX 3/IaHUH. THITBI, KOHCTPYKIHUS M pa3Mephl

['OCT 17187-81. [llymomepsl. Ob11Me TeXHUYECKHE TPEOOBAHUSI K METO/bI UCIIBITAHHUH

I'OCT 20444-85. Illym. TpancmopTHbIE TOTOKHA. METONBI OINPEACICHHUs] MIyMOBOM
XapaKTepUCTUKU

I'OCT 23337-78. Illym. Metonpl u3MepeHHs IIymMa Ha CEIUTEOHON TEppUTOPUU U B
MOMEIIEHUAX KHUIBIX U OOIIECTBEHHBIX 3JaHUN

IF'OCT 23941-2002. lym wmamuH. MeToabl ONpeAeneHusl IIyMOBBIX XapaKTEPUCTHUK.
O6mmue TpeGoBaHMs

I'OCT 24146-89. 3putenbHble 3aiibl. MeTo1 U3MEpEHMsI BpEMEHU peBepOepauu

['OCT 24699-2002. Bbnoku OKOHHBIE JEPEBSHHBIE CO CTEKJIONAKeTaMHu. TeXHHUYeCKHe
yCIIOBUS

['OCT 25902-83. 3putenbHble 3a51bl. MeToa onpenenenus pa300opunBOCTH PEUH




CHulI 23-03-2003. 3amuTa ot 1ryma
CHulI 32-02-2003. MeTponoauTeHbl

3 AKYCTUUYECKHUE PACUYETHI U BBIFOP MEPOIIPUSTUMN MO CHUKEHUIO
IIIYMA HA CEJIMTEBHOM TEPPUTOPUH OT HCTOYHUKOB,
PACIIOJIO)KEHHBIX HA HASEMHBIX OB BEKTAX METPOIIOJIMTEHOB

3.1 O0ue MoJI0KEHU A

3.1.1 UcrouHukaMu nryMa Ha Ha3€MHBIX 00bEKTaX METPOIOJUTEHOB SBIISIOTCS:

- M0e3/1a METPOTIOIUTEHOB;

- TPAHCIIOPT;

- BEHTWJISIIUOHHOE 000PYyI0BAaHUE M KOMIIPECCOPBL;

- TEXHOJIOTHYECKOE 000PYI0OBaHUE;

- IJTOMIAKHU TIOTPY30-pa3rpy304HbIX paboT;

- CTPOUTEIHHBIC MAIIUHBI 1 MEXAHU3MBI.

[To xapakTepy HW3MEHEHHsS BO BpPEMEHHU IIyMbl TMOAPA3ACNSAIOT Ha TMOCTOSHHBIE U
HETMOCTOSIHHBIC, B 3aBUCHMOCTH OT TOTO, HM3MEHSIETCS JIM YypPOBEHb 3ByKa 3a BpeMs
HaOmofeHus: He Oonee unu Oomee yeM Ha 5 nBA mpu u3MepeHUsX Ha BpEeMEHHOU
XapaKTEePUCTUKE «MeJICHHO» mrymomepa [1]. K mocTossHHBIM 1iTymam MOTYT OBITh OTHECEHBI,
HampuMep, IIyMbl BEHTWISALUOHHBIX CHCTEM, KOMIIPECCOPOB, TpaHCPOPMATOPOB, K
HETMOCTOSIHHBIM IIIyMaM - IIyMbl aBTOMOOMJIBHOTO U JKEJIE3HOJOPOKHOTO TPAHCIIOPTA,
3eMJIEPOMHBIX MAIIUH, TOJHEMHBIX MEXaHU3MOB U T.II.

3.1.2 PaGoTbl MO CHWKEHUIO IIyMa OCYHIECTBISIOTCS 1O CICAYIOIMIUM OCHOBHBIM
HaIPaBICHUSIM:

- B HCTOYHHUKAX IIyMa KOHCTPYKTHMBHBIMH MeETOJaMU (CO3JaHHUE U TMPUMEHECHHE
MaJIOIIYMHBIX arperaTtoB M SKHUIaxKen);

- aIMUHUCTPATUBHBIMH METOIaMH (perjaMeHTallis BpeMEHH pab0Thl HCTOYHHUKOB IITyMa);

- Ha TYTH pACIPOCTPAaHEHHUS IIyMa OT UCTOYHHKA JO OOBEKTOB IIYMO3aIIUThHI
APXUTEKTYPHO-TUIAHUPOBOYHBIMU U UHKEHEPHO-CTPOUTEIIbHBIMUA METOAAMH U CPEJICTBAMH.

Hacrosmuit CBoa mpaBuil paccCMaTpUBAET IJIaBHBIM 00pa30M CpEACTBA CHIDKCHUS IIyMa
Ha MyTH €0 PaclpOCTPAHCHHUSL.

3.1.3 CpencrTBa mIIyMO3alIMTHI, CHOCOOCTBYIOIIHNE OOECTICUCHHUIO JOIYCTUMBIX YPOBHEH
ryMa, clieflyeT pa3padaTriBaTh HA OCHOBE aKyCTUYECKUX PACUETOB.

3.1.4 HopmupyeMbIMHU TapaMeTpaMH IMOCTOSHHOTO IIIyMa SBJISIIOTCS YPOBHH 3BYKOBOT'O
naBieHus L, 1b, B OKTaBHBIX MOJI0CAX CO CPEAHEreOMeTpuYecKUMH yactotamu 31,5; 63; 125;
250; 500; 1000; 2000; 4000; 8000 I'ry [1]. JdomyckaeTcs MCHONb30BaTh YPOBEHb 3BYKa La,
nBbA, B KauecTBe XapaKTEepPUCTUKU OCTOSHHOTO IIUPOKOMOIOCHOTO IIyMa.

3.1.5 OieHka COOTBETCTBHS JOMYCTUMBIM YpPOBHSIM [IJIi WCTOYHUKOB, CO3JAIOIIUX
MOCTOSTHHBIN IIYM Ha 3aIIHUIAEMBIX 00BEKTaX, IPOU3BOAUTCS MO Gopmyie

ALcyM i LcyMi - Lyon i, (3 1)

rae Leyw i - CyMMapHBIii ypOBEHb 3BYKOBOTO JaBJICHMs B - OKTaBHON MOJOCE 4acTOT B
pacyeTHOI Touke (M3MEPEHHBIN WM paCCUUTaHHBIN), 1b:

N
0.,1Z;
L, =101g> 10",
J=1 (3.2)

N - 91cii0 OAHOBPEMEHHO PadOTAIOIIUX HCTOYHUKOB LITyMa;

Lj; - ypoBeHB 3ByKOBOI'O 1aBJICHUS B i-i OKTaBHOM I10JIOCE OT j-T'O UCTOYHHKA IIyma, Ab;

Lyon i - TOTTYCTUMBIN yPOBEHb 3BYKOBOTO JIaBJICHUS Ha 3alllMIaeMOM OOBEKTE B JIAaHHON
OKTaBHOM mosoce, ab [1].

OneHKy COOTBETCTBHSI IIYMOBOI'O PEXHMa HOPMAaTHUBHBIM TpPEOOBAHUSAM JOIYCKaeTCs
BBITIOJTHATH 110 opMyIie



ALy CyMTp Ly cyM ~ L4 xons (33)

rae Lo cyw - CYMMapHBIM ypOBEHb 3ByKa OT MCTOYHHMKOB IIyMa B Pacu€THOM TOuYke, DA,
OTIpENIeICHHBIN C UCIOJIb30BaHUEM YAaCTOTHOM KOppekiuu A, Ky, nrymomepa (CM. TaOuuIy
3.1)

9
Ly, =101g ) 10", G
i=1 .

LA son - TOTTYCTHMBIN YPOBEHB 3ByKa Ha 3allUIIaeMOM 00beKTe, 1bA [1].

Tab6nuna 3.1 - OTHOCHTeIbHASI YACTOTHAsl XapakTepucTtuka A mymomepa no FOCT
17187

Cpeanereomerpuyeckast gacrota| 31,5 63 125 250 500 | 1000 | 2000 | 4000 | 8000
OKTaBHOM 10JI0CHI, I'1]

Kai, 5B -394 | -26,2 | -16,1 | -8,6 | -3,2 0 +1,2 | 41,0 | -1,1

OtpuuaTenbHOE 3HaU€HUE BETUUUH ALcyy rp XapaKTEpU3yeT 00€CIIeUeHHOCTh TPEOOBAHUI
CaHUTapHBIX HOpM [l] B pacueTHOW TOYKE, MOJIOKHUTEIHHOE - HEOOXOIUMOE CHUKCHUE
YpOBHEH IIyMa, KOTOPOE MOKET OBITh JOCTUTHYTO CHUKCHHEM H3Ty4aeMOIro MCTOUYHHUKAMH
IymMa WIM  TIOBBIIICHHEM  I[IYMO3ANIUTHBIX  KA4eCTB  CPEACTB, MPEMATCTBYIOIIHNX
pacipoCTpaHEHUIO IIyMa.

3.1.6 HopmupyembiMu nmapamMeTpaMu HEMOCTOSIHHOTO IITyMa SIBJISIFOTCSI SKBUBAJICHTHBIN LA
»xs 1 MAKCUMAIIbHBIN LA max YPOBHHM 3BYKa, N1BA.

3.1.7 Tlpu pabore Ha OOBEKTE METPOIOJIUTCHA UCTOYHHKOB, CO3IAOIINX HETOCTOSHHBIN
IIyM, OLIEHKA COOTBETCTBHUSI HOPMATUBHBIM TPEOOBAHUSAM BBHIMOIHSIETCS 110 PopMyTiam:

AL 4 5 cyMTp Lo cyM ~ L 4 5xs non; (35)
ALA max ™ LA max = LA max nons (3.6)
rne L4 s cyw - OOLIMI YpOBEHb 3ByKa B pPACUETHOM TOUKE, OINpENeNsieMblil Kak

JHEpreTHyecKas: CyMMa CyMMapHOTO YpPOBHS 3ByKa La cyw OT HMCTOYHHMKOB IIOCTOSHHOTO
nryma, omnpenaeiaeHsHoro no dopmynam (3.2), (3.4), 1 cyMMapHOTO 3KBHUBAJICHTHOTO YpPOBHS
3BYKA L4 s cyy OT HICTOYHMKOB HETIOCTOSHHOIO IIyma, 1bA

AL = 101g(10" 5 4 10" o) 37)

[Ipu sTOM BHauane ompeaenseTcs CyMMapHBIM ypoBeHb Mo dopmyrne (3.2), a 3arem
BBITIOTHSETCS KOppekius A mo ¢popmyie (3.4).
CyMMapHBIi SKBHUBAJCHTHBIH YPOBEHb 3BYKa OT HWCTOYHHKOB HEMOCTOSTHHOTO IIIymMa
PacCUUTHIBAIOT 1O opmyIie
L. =101g $10% e
)
J=l (3.8)

T21€ LA 5xs j - DKBUBAJICHTHBIN YPOBEHb 3BYKa OT j-T'O HCTOYHHMKA HEMOCTOSHHOTO IIyMa, 1bA;
N' - 9UCJI0 UCTOYHUKOB HEMIOCTOSIHHOTO IIyMa, padOTaloInX B TE€UCHNE BPEMEHU OLICHKH
1ryMoBoro Bo3aercTus (16 4 muem, 8 4 Houbto [1]).
OKBHBAJICHTHBIA YPOBEHb 3BYKA L4 5 j ONIPEIEIACTCS KaK CPEIHEE 10 UHTEHCUBHOCTH €T0
3HAYCHHE 32 BPEMsI OIICHKH T, T.C.

Adrecym

LAaKR/ = 10 lg(l i Tk 1 OO,lLI;‘j ja
' 7'k (3.9)

Tac m - YUCJIO UHTCPBAJIOB C pa3JIMYHBIMU 3HAUYCHUAMHU YPOBHs 3ByKa BO BPEMCHH T,
k
T - JJIUTCIIBHOCTb NHTCpPBaJla C YPOBHCM 3BYKa LAf , 4.




3.1.8 Eciin cyMMapHBIii IlyM B paCYETHOM TOYKE MPEBBIIIAET Oy CTUMBIA yPOBEHD (ALcyy
i > 0 M ALA cym mp > 05 ALg s cym 1p > 0 WM ALA max p > 0), cHEOyeT ompenesnuTsb
UCTOYHUKM TOBBIIIEHHOIO IyMa B JAHHOW pPAacYeTHOM TOYKe M Ul KaXJO0ro M3 HUX
OTIpeNIeNUTh TPeOyeMoe CHIKECHHUE IITyMa.

Tpebyemoe cCHMKEHHE LIyMa CleAyeT ONpeAesaTh OTAEIbHO AJS KaXJ0ro UCTOYHHMKA W3
Py OJHOTUIIHBIX UICTOYHHUKOB IIyMa.

Hp UMECYaHUC - O,HHOTI/IHHI)IMI/I CYUHUTAOT HUCTOYHHUKHU, IJII KOTOPBIX B paCCManPIBaeMOﬁ paC‘ICTHOf/'I
TOYKC YCTAaHOBJICHBI OIMHAKOBBLIC 3HAYCHUA JOIIY CTUMBIX ypOBHeﬁ myma (HaHpI/IMep, BCHTI/IHHTOPLI).

Tpebyemoe cHmxeHue myma ALy, ; ONpeAemsioT IUls ypoBHEH 3BYKOBOIO IABICHUS B
pacyYeTHBIX TOUKAX JUISl KaXJA0W OKTaBHOM MOJIOCHI YaCTOT.

Ecnu rpynmna OAHOTUITHBIX MCTOYHUKOB COJCPKUT MCTOYHHKHU IIyMa, YPOBHU 3BYKOBOTO
JABJICHUS B PACUETHOM TOUYKE OT KOTOPBIX paznuyarorcs 6onee yem Ha 10 ab, Takyro rpymnmy
pa3OuBaloT Ha JBE MOJATPYIIIbL: MOATPYNIY HCTOYHUKOB IIIyMa, YPOBHH 3BYKOBOTO JIaBJICHUS
OT KOTOPBIX B paccMaTpUBaeMOW pacueTHOW Touke He Oonee yem Ha 10 gb oTnuyaroTcs ot
MaKCUMaJIbHOTO YPOBHSI 3BYKOBOTO JaBJICHHUS B JaHHOW pacyeTHOM TOYKE, W TMOATPYIIITY
OCTaJbHBIX HCTOYHHUKOB IITyMa ¢ 00Jiee HU3KUMHU YPOBHIMH 3ByKOBOTO JTABJICHHSI.

JI1s KasK10ro U3 MCTOYHUKOB MEPBOM NOATPYTIIEI BBIMUCIIAIOT ALy, j 10 hopmyIie

ALy;j=L;- Lyon + 10 Ig ny, (3.10)

rae AL, ; - TpeOyeMoe CHMKEHHUE IIyMa, CO31aBacMOE B PACUETHOM TOUYKE j-M HMCTOYHHUKOM,
nb;

L; - ypoBEHB 3ByKOBOI'O JIaBJI€HHUs, 1b, CO3/1aBacMbIi B paCUETHON TOUKE j-M HCTOYHUKOM;

Lyon - IOMYCTUMBIA YpOBEHb 3BYKOBOTO [aBJCHHS Ha 3allUIIaeMOM OOBEKTE B
paccmaTpuBaeMoi OKTaBHOM noJsioce, 1b;

1] - YUCJIO UCTOUYHUKOB IIIyMa B ONPEIEIICHHOM BbIIIE MOATPYIIIIE.

Jlis Ka)Ka0ro UCTOYHHMKA IIyMa BTOPOM MOATPYIIIEI pacueT TpeOyeMoro CHUKEHHs IIyMa
BBITIOTTHSETCS 110 hopMyJie

ALwpj=L;- Lyon+ 10 1g(n - m) +5, (3.11)

rzie n - o011ee YMCao NPUHUMAEMbIX B pacyeT HCTOUHUKOB LITyMa.
B n He cnemyeTr BKIIIOYaTh MCTOYHHMKHM IIyMa, CO3/JAIOIIME B PAacYETHON TOYKE YpOBHU
3BYKOBOT'O JaBJICHHsI HIDKE JONMYyCTHMBIX Ha BeNIWYMHY ALg, KOTOpas OIpelessercs Io

dbopmyne
ALy=101gm, + 5, (3.12)

/1€ M, - YUCJIO UCTOUYHUKOB LIIyMa, YPOBHHU 3BYKOBOTO JABJIEHUSI KOTOPBIX, IO KpalHEel Mepe,
Ha 10 n1b Menb1Ie L0

3.1.9 PacueTHble TOUKM PEKOMEHAYETCS pacloyiaraTb Ha KpardailllieM pacCTOSHUU OT
HaubOosee WHTCHCHBHBIX MCTOYHHMKOB IIyMa Ha OOBEKTe METPOIOJINUTEHAa, B HauOolee
XapaKTEepHBIX MECTax: Ul 3/JaHUi U COOPYKEHHH B 2 M OT HapyX HBIX OIPa)KIal0IINUX CTEH
Ha BbICOTE 1,5 M OT MoJia MEePBOTO U MOCIETHETO ATAXKA; ISl TEPPUTOPUN HE MEHEE YeM B 2 M
OT CTE€H OKPY’KaIOIIMX 3/IaHUM U COOPYKEHHM Ha BBICOTE 1,5 M OT MOBEPXHOCTH 3EMIIH; IS
MOMEIIEHUH B 2 M OT OKHA Ha BbICOTE 1,5 M OT MOBEPXHOCTH MOJA.

3.1.10 OmieHka ypoBHEH ITymMa B PaCUETHBIX TOYKAX JOJKHA BBIMOIHATHCS ISl JTHEBHOTO U
HOYHOrO Tepuoaa cyTok (¢ 7 mo 23 uw u ¢ 23 go 7 9 [1]) u yuuThIBaTh MaKCHMAaJbHYIO
MHTEHCUBHOCTh YPOBHSI 3ByKa HCTOYHMKAa B TEUYEHHE IOJy4yacoOBOrO IE€pPHOJa BPEMEHHU.
OueHky 3alIyMJICHHOCTH 3[JaHUM M TEPPUTOPHUIl OT HMCTOYHHMKOB IIymMa Ha OOBEKTax
METPONOJUTEHAa JJIsi JAHEBHOI'O MEpPHOJa CYTOK PEKOMEHIYETCS BBINOJHATH I YCJIOBUMN
Haubosiee HHTEHCUBHOM paboThl 000pyA0BaHus (HampuMep, Mpu ABMKCHUU MOE3/]I0B METPO B
«4ac nuK»). OLeHKy YpOBHs 3ByKa B ITIOMEILIEHUAX, 00ECTIEYEHHBIX IPUBOAHON BEHTUIISLIUEH,
HEOOXOJUMO BBITIONHSATH C YUYETOM 3BYKOM3OJSIIUU 3aKPHITOrO OKHA. B OocTanmbpHBIX Ciydasx
PEKOMEHAYETCSl YYUTHIBATH 3BYKOM3OJSLUIO OTKPBITOM (OPTOUYKU, CTBOPKH WU (pamyrH,



KOTOPYIO JJIsl OLIEHOK IpuHuUMaroT paBHoi 10 ab.

3.1.11 Heo0xonumble aKyCTHYECKHE pacueTbl M MPEUIOKEHHUs M0 00ecreueHHIo
JIOTYCTUMBIX YPOBHEH IIyMa PEKOMEHIYETCsl BKJIIOUATh B COCTaB MPOEKTHON JTOKyMEHTALUU
Ha BCEX OCHOBHBIX CTAAMAX MPOEKTUPOBAHMUSL.

3.2 Br100p pacyeTHBIX TOYEK

3.2.1 Ilpu BBIOOpE pacUETHBIX TOYEK CIEAYET YUUTHIBATD CIEAYIOLINE JaHHBIE:

- paccTosHME OT 3aIIMIIAEMBIX OT IIyMa OOBEKTOB 10 TPAHMIBI TEPPUTOPUU OOBEKTA
METPOTIOJINTEHA;

- pacnojoxeHue HauOojee MHTEHCUBHBIX MCTOYHUKOB IIymMa Ha TEPPUTOPUU OOBEKTa U
(akTOp HANPaBICHHOCTU UX U3ITYUYECHUS;

- HaJIM4MEe SKPaHUPYIOIIMX 3aHUI U COOPYKEHUI Ha ITyTH paclpOCTPaHEHUS 1IyMa;

- Ha3HAYCHHUE 3allUIIAEMBbIX OT IIIyMa OOBEKTOB.

3.2.2 B cOOTBETCTBUU C BBILIEYKA3aHHBIMHU JAaHHBIMH COBOKYITHOCTb PAaCUYETHBIX TOYEK
OyJeT BKIIIOYATh!

a) TOYKY, MPUBA3AHHYIO K 3alUIIAEMOMY OT IIyMa OOBEKTy, OnmXkaillieMy K IpaHuLe
TEPPUTOPUHU 00BEKTA METPOIIOJIUTEHA;

0) TOYKM, MPUBSA3aHHBIC K 3aIlIMIIAEMbIM OT IIyMa OOBeKTaMm, OMKalmmM K Haubojee
UHTEHCUBHBIM, HE SKPaHUPYEMbIM UCTOYHHKAM LIyMa;

B) TOUYKH, TPUBS3aHHBIC K OMIDKAHIINM K OOBEKTYy METPONOJIHMTEHA, 3alWIAaeMbIM OT
nrymMa o0bEeKTaM, K KOTOPbIM HPEABABISIOTCS Oosiee *KecTKue TpeOOBaHMs Ha JIOIYCTHMBIH
YPOBEHB IIyMa, YeM BBEIOPaHHBIE B COOTBETCTBUH C PEKOMEHIAIUSMH a), 0).

3.2.3 JIns oLeHKHU JIOMyCKaeTcs BhIOMpaTh PacyeTHbIE TOUKH Ha TEPPUTOPUH 3aCTPOMKHU B
2 M ot (pacasoB BEIOpaHHBIX OOBEKTOB 3AIIUTHI OT IIyMa Ha YPOBHSX MEPBOTO H TOCIETHETO
TaXxKei.

3.3 Pacuer 0:kuJaeMbIX YPOBHEH IyMa OT CTALIHOHAPHBIX 00bEKTOB
3.3.1 UcxonHble faHHbIE

3.3.1.1 [lna pacueta OXHIAEMBIX YPOBHEH IlymMa B PAaCUETHBIX TOYKaX HEOOXOIUMBI
CJIEYIOLINE UCXOIHBIE MaTEPHAIIBL:

a) CUTYallMOHHBIH IUIAaH TEPPUTOPUH OOBEKTAa METPOIOJIUTEHA CO BCEMH 3HAHUSMHU H
COOPY’KEHUSIMH U MIPUJIETAIOIIEH 3aCTPOMKOM;

0) crnerudukanys oOOPYJOBaHUS W €ro MapaMeTpbl, HEOOXOTUMBIE Ul aKyCTHYECKUX
pacueToB:

- JUTSL TEXHOJIOTUYECKOTO 000PYI0BAaHUS - TUI U 3HAYCHUS YPOBHEH M3Ty4aeMOi 3BYKOBOM
MOIIHOCTH WJIM IKCIIEPUMEHTAJIbHbIE 3HAYEHUs YPOBHEH 3BYKOBOI'O JAaBJICHUS B OKTaBHBIX
I10JIOCAX YaCTOT;

- 7 BEHTWISLMOHHOTO OOOpYJIOBAaHMS - HOMEp BEHTWIATOpPA, €ro K.II.J., 4acToTa
BpalleHus pabovero Kojeca U ero JUamMerTp B MPOIEHTaX OT HOMUHAIBHOTO, pacXo0Jl BO3IyXa
U Hamop €ro IMOTOKa; A KPBIIIHBIX BEHTWISATOPOB - OKPY’KHAas CKOPOCTb M JUAMETP
pabouero kojeca; sl BEITSHKHBIX BEHTCUCTEM - OOIIash JIMHA BO3yXOBOAA OT BEHTHJIATOpA
JI0 BBIOPOCHOTO OTBEPCTHS, pa3MEphl €ro MOMEPEYHOro CeUeHUs (AuameTp), KOJIUYECTBO U
XapakTep MOBOPOTOB U PacIIUPEHMI;

- JUI1 MCTOYHUKOB HEIOCTOSHHOIO IIyMa, (YHKIMOHHUPYIOLIMX HAa TEPPUTOPUH OOBEKTA
METpOIIOJINTEeHa BHE YKPBITHHA, - HSKBUBAJICHTHBIE M MaKCHUMaJbHBIE YPOBHU 3BYKOBOM
MOIIHOCTH;

B) MECTONOJOXXECHUE YCTAaHOBKH IIIyMHOTO OOOpYIOBAaHHS M HApYXKHBIX OTBEPCTHH
BEHTCUCTEM M YINIBI MEXIYy HOPMAsIMM K HapyXHbIM OIpPaXJIEHHsSM, 3a KOTOPBIMH
HAXOIUTCS 3TO O0OpyJOBaHHE (HOPMAISIMU K HAapy>KHBIM OTBEPCTHSM BEHTCHCTEM), H
HaIpaBJIECHUSIMH B paCUETHYIO TOUKY (pUCYHOK 3.1);



[TomeweHue

HapyxHoe Orpak/IeHHe

Pucynox 3.1 - Cxema 1171 OIIpeIeeHMs yIJla (¢ MEX1y HOPMAJIbIO K HAPY)KHOMY
OTPaXk/ICHUIO Y HAIIPaBJIEHUEM B PACUETHYIO TOUKY

S - UCTOYHUK IIyMa; R - pacyeTHast Touka

I') BbICOTa U HIMPHHA SKPAHUPYIOMIMX 3AAHUH M COOPYKEHUH - U OLIEHKU BEIUYHHBI
CHIDKCHUS YPOBHEH 3ByKa 3a CUET 3KPaHUPOBAHNS;
) XapakTep U Mepuoabl paboThl IIyMHOTO 000pYyI0BaHHUS.

3.3.2 Jransl pacyera

3.3.2.1 AKycTHUYECKHUI pacueT COCTOUT U3 CIEAYIONIMX OCHOBHBIX TAIOB:

a) BBIABJICHWE HMCTOYHHMKOB IlIyMa M TNPEABAPUTEIHHOE PAHKUPOBAHHE UX IO YPOBHIO
U3JIy4acMOU 3ByKOBOM MOIIIHOCTH;

0) BBIOOpP pacYETHBIX TOUCK;

T') OIpe/IeJICHEe YPOBHEH IITyMa B PaCUETHBIX TOUYKAX;

1) onpeJienienre TpeOyeMoro CHIDKEHUS ypOBHEH 1IyMa B paCUETHBIX TOUKAX.

3.3.3 Pacuer ypoBHeii 3ByKOBOI0 1aBJICHUS

3.3.3.1 YpoBeHb 3BYKOBOTO JAaBJICHHS B OKTABHBIX MOJOCAaX YACTOT B PACUETHOM TOYKE Ha
TEPPUTOPUU 3aCTPONKU MPU UCTOUYHHKE IIIyMa, PACTIOJIOKEHHOM OTKPBITO, OMPEAETSIOT MO

dbopmyne
Li:LWi+ 10 lg CDZ'— 10 ng—ALl, (313)

rae Ly; - ypOBEHb 3BYKOBOM MOUTHOCTH MCTOYHHKA ITyMa B i-il OKTAaBHOM IMOJIOCE YacTOT, 1b;
®; - dakTop HAMPaBICHHOCTH HCTOYHHKA IIyMa B i-i OKTaBHOW MoOJIoce 4acTOT. J[is
HEHANPaBJIECHHBIX UCTOYHUKOB @ = 1;

() - NOpPOCTPAaHCTBEHHBI Yrojl U3JIyYEeHHUs] 3ByKa, NPUHUMAEMBbIII OT HCTOYHHUKOB,
PaCIIOJIOKEHHBIX B OTKPBITOM MPOCTPAHCTBE, - 2 = 47, Ha MOBEPXHOCTH TPYHTA WU
OrpaXkJAArONIMX KOHCTPYKIMMI 3JaHUl U COOPYKEHUM - () = 27, B ABYXTPaHHOM YTJI€,
00pa30BaHHOM OTPaKJAIOUIMMHM KOHCTPYKLUMSMM 3JaHUH M COOPYKEHUH H
MOBEPXHOCTBIO TPYHTA, - ) = T, B TPEXIPAaHHOM YyrIJie, 00pa30BaHHOM STHUMH XKe
MTOBEPXHOCTIMH, - Q =1/ 2;

AL; - CHWKEHUE YPOBHS 3BYKOBOIO JaBji€HUs, 1B, B i-il OKTaBHOM MOJIOCE YaCTOT HA MyTH
pacnpocTpaHeHUs 3ByKa OT UCTOYHHMKA IIyMa J0 PaCUYE€THOU TOUYKH.
[lopsimok  ompeneneHuss 3HAYEHUN IIYMOBBIX XapaKTEPUCTHUK MCTOYHUKOB IIyMa
yCTaHOBJIEH B 3.3.4.
B oOmem ciywyae AL; yuuThIBaeT paznuyHble (DAKTOPHI, BIUSIONIME HA WHTEHCHUBHOCTH
3BYKa, U PACCUUTHIBACTCS IO (hopmyIie

AL,' = ALpaci + ALaTM i + ALrp i + ALaKp i + AL)JOH is (3 14)



ALpae i - CHWKEHHE YPOBHs 3ByKOBOI'O JABJIEHUS B 3aBUCHUMOCTH OT PAaCCTOSHUS MEXKIY
MCTOYHMKOM IIIyMa U PACUETHOM TOYKOM, CBA3AHHOE C PACXOKIECHHEM 3BYKOBOW BOJIHBI B
MPOCTPAHCTBE, 1b;

ALy i - CHUDKEHHE YPOBHSI 3BYKOBOT'O JABJI€HUS, CBSI3AHHOE C MOTJIOIIEHHEM 3BYKa B
atmocdepe, nb;

ALy ; - CHU)KEHHE YPOBHS 3ByKOBOTI'O JIaBJICHUS, BbI3BIBAEMOE BIIMSIHUEM I'PYHTa, 1b;

AL,y i - CHIJKEHUE YPOBHS 3BYKOBOTI'O JaBJIEHUS DKpaHaMH, 1b;

ALyon i - CHIDKEHUE YPOBHS 3BYKOBOTO JABJICHHS 32 CUET JOMOJHUTEIBHBIX (PaKTOPOB,
KOTOpBIE MOTYT BKJIIOYAaTh B ce0s: ALy, - OTpa)keHHE 3BYKa OT 31aHMH; AlL.., - CHUKEHHE

AL

IOJIOCAMHU  3€JIEHBIX HACAXKICHUl, @i - CHW)KCHHE BCIICJICTBUE OTPAHWYCHHUS YTJa
BUIMMOCTH O0BEKTa U3 PACUETHON TOUKH U T.II.
[Mopsimok pacyera cnaraemsix B popmyiie (3.14) paccmotpen B pasaenax 3.3.5 - 3.3.9.

Ilpumevanus

1 3nauenus cnaraembix B popmysie (3.14) st TIOKaIbHBIX HCTOYHHKOB IIyMa OMPEIEIISOT B COOTBETCTBHH C
metogamu CHull 23-03, UCO 9613-1 [2], UCO 9613-2 [3], pyxoBoacTs [4], [5] u Pexomennaruii [6].

2 Kaxmoe ciaraeMoe JOJDKHO PACCUUTHIBATHCS B OTIENBHOCTH M TakUM 00pa3oM, Kak OyITO OCTaJIbHBIC
COCTAaBJISIFOLIIME OTCYTCTBYIOT.

3 Cnaraembie B opmyiie (3.14) SBISIOTCS MOJOKHUTEIBHBIME, €CIU OHH MPUBOAAT K CHHUKCHHUIO YPOBHS
3BYKOBOTO JIaBJICHUs. B TOM ciiyuae, eciii ypOBCHb 3BYKOBOTO JTABJICHUS YBEIMYUBACTCS, TO CIIAraeMoe JTOJKHO
HUMETh OTPHIIATSIILHBIN 3HAK.

3.3.3.2 /Ins MCTOYHUKOB IIIyMa, PAacHOJIO)KEHHBIX B IOMEUICHUSX, YPOBEHb 3BYKOBOT'O
JaBlieHUs L, B OKTaBHBIX I0OJOCAX YAaCTOT B PACUETHOM TOYKE OMpenensioT mo (opmyie
(3.13). [Ipu 3TOM HEOOXOAMMO 3aMEHUTH B HEH YPOBEHb 3BYKOBOM MOIITHOCTHU Ljy; HA ypOBEHB
3BYKOBOW MOIIHOCTH Ly ., ; B i-i OKTaBHOM IIOJIOCE YacTOT WIyMma, IPOLIEJIIEr0 4Yepes
HapyKHbIE OTPAXKICHHSI TOMEIICHUS ¢ UICTOYHUKAMU IryMa (ompenensercs mo 3.3.4.3).

Brruucnenue 3nauenus 10 Ig @; - 3aBUCUMOCTH OT yIJ1a @ MEXIY HOPMAJIbIO K HAPY>KHOMY
OTPaXKJACHUIO MOMEIIECHUS C HMCTOYHMKAMU IIyMa M HAIpaBICHUEM B PACUETHYIO TOUKY,
HEO0OXOAMMO MPOU3BOIUTH C TTOMOIIBIO TAOTUIIBI 3.2.

Tab6nuna 3.2 - 3aBucuMocTh akTOpa HANPABJIEHHOCTH OT YIJIa @

O, rpan. 0 45 90 135 180

10 Ig @, 1B 0 2 -5 -10 -15

CHmKeHust ypoBHS 3BYKOBOIO NaBIEHMS ALpac, ALary, ALy, ALypy M ALy, Ha IyTH
pacmpocTpaHeHusi 3ByKa OT HapyXXHBIX IIOBEPXHOCTEH IMOMEIIECHUsI OINpEeAesioT IO
cooTBeTCTBYOIMUM (Qopmynam monpazgenoB 3.3.5 - 3.3.9. Ilpu 3TOM paccrosHuUs
OTCUUTHIBAIOT OT HApPYKHBIX IMOBEPXHOCTEW IMOMEIIEHUH, a BBICOTA HCTOYHMKA IymMa /g
OepeTcss Ha YpOBHE CEPEIUHBI DIIEMEHTA OTrPXKICHHS TOMEIICHUS C HauMEHbIIeH
3BYKOM3OJISIIIUEH (OKHA, OTKPHITONH (DOPTOUKH, PpaMyTry WM CTBOPKH OKHA).

[Ipu oTCyTCTBMU Ha MyTH pacHpOCTpaHEHHUs 3ByKa Mperpaj B BUAC PKPAHOB WIH TOJOC
3€JICHBIX HACAXKIECHUM MPUHUMAIOT AL, = 0 1 AL,e, = 0.

3.3.3.3 Ecnu UCTOYHHMKOM IIyMa SIBISIETCS BO3AyX03a00pHOE MIIM BBIOPOCHOE OTBEPCTHE
CUCTEM, HCIOJIb3YIOIIUX BEHTUJISITOPHI UM KOMIIPECCOPHI, 0KUJAEMbIe YPOBHU 3BYKOBOTO
JABJICHHSI B PACUCTHBIX TOYKAX CIEAYET ONMPEAeIsATh Mo hopmMyIie

L; = Lwi - ALw; cen + ALy - AL;, (3.15)

rae Lw; - ypOBEHb 3BYKOBOW MOIIHOCTH BEHTWIATOpPAa B i-d OKTaBHOM moJjoce, 1b,
onpexaensieMbli 1o 3.3.4.4;

ALw; ¢ern - CYMMapHOE CHHXKEHHE YPOBHS 3BYKOBOM MOITHOCTH MO ITyTH PAaCpPOCTPAHEHUS
3ByKa B BO3/IyXOBOJIE B i-ii OKTaBHOM Mojoce, Ab, onpeaensemoe 1o 3.3.4.5;

AL, - TOKa3aTenb HaNpaBICHHOCTH U3Iy4eHMs 3ByKa, 1b, onpesnenseMslil o pucyHky 3.2;

AL; - CH>KEHUE YPOBHS 3ByKOBOTO JIaBjieHUs, 1B, B i-i OKTaBHOM MOJIOCE YaCTOT Ha MyTH
pacnpocTpaHeHHs 3ByKa OT UCTOUYHHUKA IIIyMa JI0 pPacYeTHOM TOUYKH corjacHo popmye (3.14).




3.3.3.4 Tlpu HeoOXOOUMOCTH, YPOBHH 3BYKOBOTO JIaBJICHUS B 3alIUIIAEMOM OT MIyMa
TIOMEIIICHUH ONPEICIISIOTCS 110 PopMyIie

Lyi=L;- ALy, (3-16)

rae L; - ypoBeHb 3BYKOBOTO JaBjieHus, b, B i-il OKTaBHOW MOJIOCE CHAPYXKU Y OTpa)IeHUs
3alMIIIAEMOro OT IIyMa OMEIEHus, onpenensemslii o gopmyse (3.13);

AL,; - CHWXEHHE ypOBHsI 3ByKOBOT'O JaBiieHUs, 1B, MpH MpOXO0KACHUU Yepe3 HapyKHOE
OrpakJeHNE 3aIMIIAeMOro OT IIyMa MOMEMIEHHs, onpeaeniemoe 1o ¢popmyse (3.20) mytem
IOJICTAHOBKM B HEe 3HAYCHUH MapaMeTpoB, COOTBETCTBYIOIIMX pPAacCMaTpUBAEMOMY
OTPaX/ICHUIO.

3.3.4 lllymoBbIe XapaKTepPUCTUKH HCTOYHUKOB IIyMa

3.3.4.1 3nayeHusi ypoBHsS 3BYKOBOW MOIIHOCTHU Ly M TIOKa3aTelis HampaBlieHHOCTH @ B
OKTaBHBIX IMOJIOCAaX YacTOT MPUHHUMAIOT MO JaHHBIM, NPUBOJAMMBIM B COINPOBOJAUTEIHbHOMN
TEXHUYECKOM JOKYMEHTAllMM Ha MCTOYHMK IuyMa. Ilpm orcyrctBum 3HaueHun @ B
JOKyMeHTauuu npuHumarotr @ = 1.

3.34.2 JInd WCTOYHHMKOB HENOCTOSSHHOIO IIyMa B KayecTBE Ly TNPUHUMAIOT
SKBUBAJEHTHBIN Ly 5 © MAKCUMAIIBHBIN Ly jpg YPOBHHU 3BYKOBOM MOIIHOCTH.

3.3.4.3 VYpoBeHb 3BYKOBOM MOIIHOCTH Lyyp; IIyMa, IPOIIEALIETO YEpPe3 HapyKHBIE
OTpaKJIECHUS TTOMEIICHHSI, pACCUUTHIBaeTCA Mo Gpopmyie

SOZ
L =L, +10lg— - AL -6,
S
0 (3.17)

rae Lgy i - YPOBEHBb 3ByKOBOI'O JABJICHUS B i-l OKTABHOM II0JIOCE Y HAPYKHOTO OrpakKIACHUS
BHYTPH IMOMEIIEHUS C ICTOYHUKAMH IIyma, 1b;

So. - TJIOLIAb HAPYKHOTO OTPaXKACHMUS, M

S() =1 Mz;

AL; - CHWKEHUE YPOBHS 3BYKOBOI'O JABJICHUS NPU MPOXOKICHUU 3BYKa UYepe3 HapyKHOE
orpaxjenue, ab.

Wnnpi
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a) —e
AL =0 46 &L =046
AL =-5 /6 | AL=+3 4G aL=-5A6 |AL=+3 16
2 !
1\/ 450
T AL=+546 AL =-1046Y] AL=+5 A6
%
2 2
2
Ll
| aL=+3 a6 AL =-5 16 |AL=+3 A6
AL =0 46 aL =0 46
aL=0 A6 AL =0
6) 8)
AL =+3 [6
1 3
AL =+5
AL =+5 6 d £6
AL =+3 16 AL =+3 6
aL =0 aL=0

Pucynox 3.2 - IlokazaTesb HalpaBJIEHHOCTH U3JTyYEHUS IIyMa BEHTWIALIMOHHBIX CUCTEM IIpU
BBIXOJIE €ro B aTMoc(hepy

a - BCachbIBAaHUE WIIM BBIYCK B OJTHY CTOPOHY Uepe3 JKallto3H; O - TO XKe, Uepe3 PeLeTKY; 6 - pABHOMEPHBIN
BBIITYCK BO BCE CTOPOHBI Yepe3 JKaro3y; / - MIaxTa WK KaHaj; 2 - XKaJfo3H1; 3 - peleTKa

3HaueHUs Ly ; OIPEACISIOT 1o Gopmyrie

L, =101g3 10%% ~101g B, +6,
k=1 (3.18)

re Ly - ypOBEHB 3BYKOBOUM MOIIHOCTH A-I'O UCTOYHHUKA IIIyMa B i-i OKTaBHO# mosoce, 1b;
N, - YACIIO UCTOYHUKOB IIIyMa B TOMEIICHHH;
B; - mocTosiHHAs MOMENIEHUS B i-M OKTaBHOM I10JI0CE, M.
3HaveHHe MOCTOSHHOM noMetenust B; onpenenstor mo dpopmyie

B: = Biooo Wi, (3.19)

rae Biogo - MOCTOsIHHAS TOMEIIEHUSI B OKTaBHOM MOJIOCE CO CPEAHEr€OMETPUUYECKOM YaCTOTOU
1000 T'u, ™%, ompezenseMas mo tabmuie 3.3 B 3aBUCUMOCTH OT oObema V, M’, ¥ THIa
TIOMEIIICHHS,

L; - 9ACTOTHBIA MHOKHUTEINb, OTpeIeNisieMbli mo Tabmuie 3.4.

Taonuna 3.3 - HocTossuHasa noMereHus Bigoo

Tun nomemenus Omnucanue Biooo

1 MeTtamnoo6pabaThIBaroOIINe MacTepCKue, BEHTHJISIIIMOHHBIC KaMmephl, V /20
TeHEPATOPHBIE 3Tl U T.11.
2 JlaGopatopuu, nepeBooOpabdaTeIBaroIIyie MACTEPCKUE H T.11. V/10




Tab6numa 3.4 - YacTOTHBIIE MHOKHTEJb |,

O6beMm nomenieHns | YacTOTHBIM MHOXKHTENb |, JUI CPEJHET€OMETPUUECKUX YaCTOT OKTAaBHBIX MoJIoc, '
vV, 63 125 250 500 1000 2000 4000 8000
Mensiue 20 0,8 0,75 0,7 0,8 1 1,4 1,8 2,5
200 - 1000 0,65 0,62 0,64 0,75 1 1,5 2,4 4,2
boasie 1000 0,5 0,5 0,55 0,7 1 1,6 3 6

[Tpumeuanue - Ecim mumHa nomemienus Gosee yeM B 5 pa3 mpeBbIIaeT €ro MIMPHHY WM BBICOTY,
MOCTOSIHHYIO TOMEHICHUsT Bigyo peKOMeHayeTcs ompeiesaTh mo Tabmuie 3.3 B 3aBHCUMOCTH OT BEJIMYMHBI
BoOOpaxxaemoro odbvema V, onpenensieMoro 1o ¢gopmyiie

2
i PPD wpu < s,
3
25h" npu p > 5p, (3.20)
IJIe /1 - MEHBIIHIA pa3Mep MOMEIICHHUS, M;
b - BTOpOI1 110 BeTMUMHE pa3Mep MOMEIIECHUS, M.
CHIKEHUE YPOBHS 3BYKOBOTO JIaBJICHUS IIPH TPOXOXKJICHHWH 3ByKa Yepe3 Hapyk HOe
OTpaXkICHUE ONPEACISIOT 1o GopmyIie
107" 4§ 4.8, - 107 i 4§ 107 e
Sl

SOK .
AL =-101gx
(3.21)

e Sow Roxi - IUIOMIAAb, Mz, 1 3BYKOU3OJIUPYIOIIAsi CIOCOOHOCTh, Ab, OKOH B i-ii OKTaBHOM
ToJioce;

Sis Ry - TO XKe ABEpeil;

Ser, Reri - TO K€, CIUIOIIHOM YaCTH HAPYKHOTO OTpa)KAeHUS (CTCHBI);

Sy - II0IAAb OTKPBITOH YacTH GopToukH (Pppamyrn);

2

Sl =1w™.
Ilpumeuanue - llpu BBIIOJIHEHUM HApPYKHBIX OIPAXACHUH W3 TPAaJULHUOHHBIX CTPOUTEIbHBIX
MaTepuayioB (KUpnu4, OCTOH W T.II. MaTCPUAJIOB, MPUMEHSICMBIX IS OTAIUIMBACMBIX IOMECINCHHI) AL;

S, 1071

JIOIyCKaeTcsi onpenelisitb no gopmysie (3.21) 6e3 yuera wieHa =~ cm

3.3.4.4 3naveHus ypoBHS 3BYKOBOW MOIIHOCTU Ly;, Ab, W3MydaeMOW BEHTUIISITOPOM,
PaCCUUTHIBAIOT MO GOPMYIIaM:
a) TP U3ITYYEHUH B BO3yXOBO/I:

Ly, =L+201gP, +101gQ0— AL, +5+AL,; (3.22)
0) MpH U3IIYYEHUU OTKPBITHIM HaTPyOKOM:
Ly, =L +201gP, +101gQ AL, + 8 + AL,; (3.23)
B) TIPY U3TYYEHUH Yepe3 CTCHKU KOPITyca BEHTUIIATOPA:
L, =L+201gP, +101g0 - AL, + 6, (3.24)

rae L - xpuTepmii mymHOCTH, 1B, ONpeaenseMblii B 3aBHCUMOCTH OT THIA M KOHCTPYKIUH
BEHTWIATOPA 1O Tadswmiie 3.5;

AL,; - nonpaBka, nb, yuuThIBaIoIias pacrnpejaeicHue Ly; M0 OKTaBHBIM I10JIOCAM YacToOT,
nb, ompeznenseMas B 3aBUCHMOCTH OT THIA M YacTOTHI BpaIlIeHUS paboyero Koseca
BEHTHJISITOPA 10 Tabdmuiie 3.6;

ALj; - 4acTOTHas IONPABKa, ADb, YYUTHIBAIOIIAs aKyCTUYECKOE BIMSHUE NPHUCOCIUHEHUS
BO3/IyXOBO/Ia K BEHTWJIATOPY, ONpeneseMas o Taonuie 3.7;

AL},,’ - JaCTOTHaiA nonpaBKa, Z[E, y‘-II/ITLIBaIOHIaH BIINAHUC OTpa)KeHI/ISI 3By1<a oT OTKpI)ITOFO
KOHIIa TaTpyOKa BEHTUISITOPA, onpeesnsemMast rmo tadmure 3.8;




2
Py - momHoe naieHue (Hamop), CO3aaBacMOe BEHTHIISITOPOM, KI'¢/M™;
O - 00BEMHBIIT PacX0J1 BO3yXa BEHTHIATOPA, M°/C;
0 - ompaBKa Ha peXuUM paboThl BeHTHIsATOPa, b, B 3aBucuMoctu ot KII/ BeHTHIATOpA,

ompezenseMas mo tabmnuie 3.9.

IIpumeuanune - [Ipu orcyrcTBUM HaHHBIX 0 Py U O NOMyCKaeTcs 3HA4eHUS Ly; IpUHUMATh 10 Tabiaumam
IIYMOBBIX XapaKTEPUCTHUK BEHTHIISTOPOB, HAIIpUMEp IO KaTayoram [7].

3HaueHusl ypOBHS 3BYKOBOM MOIIHOCTU Ly; KPBIIIHOIO BEHTUJIATOpA, 1b, paccuuThIBAIOT
o popMynam:
a) MPU U3ITYYCHUU OTKPBITHIM MaTPyOKOM WIIM Yepe3 CTEHKH KOpIyca:

L, =L +501gu+20lgD—AL

0) Mpy U3ITyYCHUH B BO3TyXOBOJI:

1i°

LW[ = l_1+501gu+201gD_ALll +AL2[)

(3.25)

(3.26)

rae L - OTBJICUCHHEIH ypoBeHb, AB, ONpeaenseMblii B 3aBHCHMOCTH OT THIIA M KOHCTPYKIIHH
BeHTWIATOPA 10 Tadsmie 3.10;
U - OKpYXHasi CKOpOCTh paboyero Komueca, M/c;
D - nnametp pabouero kojeca, M;
ALy; - nonpaBka, 1b, yuuTsIBaronas pacupeneineHue Ly; 10 OKTaBHBIM I10JI0CAM 4acCTOT,
nb, ompenensemas B 3aBUCUMOCTM OT THUIIAa M 4YacTOThl BpallleHUs pabodero Koieca
BEHTWISITOpA 110 Tadnwuie 3.11;
ALy; - yacTOTHas NonpaBka, Ab, yUYUTHIBaIOIIAs aKyCTHUECKOE BIIMSHUE MPUCOCIMHEHUS

BO3/IyXOBOJIa K BEHTUJIATOPY, olpenenseMas o Tadnuue 3.7.

Ta6unuua 3.5 - Kpurepnii mymuocrn L

Bentunstop Kpurepuit mymnoctu L, 1B, 11s CTOPOH
Huametp Bokpyr
Tun Ne pabouero xoneca,| Harneranus BcacsiBanus
% o1 Dy BEHTWIIITOPA
Papunanbubiii
114-70 2,5;3,2;4;5; 90 - 100 53 50 51,5
6,3;8;10; 12,5 105 56 52 54B
114-76 8;10;12; 16; 20 100 50 47 48,5
I114-46 2,5;3,2;4; 5; 100 54 51 52,5
6,3; 8
BB/l 8;,9; 11 100 60 52 56
1110-28 2,5;3,2;4; 5 100 58 53 55,5
L1I17-40 5;6;8 100 58 53 55,5
OceBoii
06-300 15:6,3;8;10; 12,5 100 | 52 52 52

*

D, - HOMUHAJIBHBIN TUaMeTp pabodyero Kojieca BEHTHIIATOPA.

Tab6numa 3.6 - [lonpaBka AL;;

BenTunsatop

TlonpaBka ALy;, b, Ipu cpeTHEreOMETPUUECKHX YaCTOTaX OKTaBHBIX

noJsoc, I'n
Howep n run | (ACTOT BPALICHH, | 3 125 | 250 | 600 | 1000 | 2000 | 4000 | 8000
00./MuH

PajuatbHbIi 930 - 1120 6 5 7 13 14 20 25 31
114-70 1370 - 1700 6 5 5 10 14 17 22 27
Ne2,5:3.2; 4 2800 - 3360 7 7 6 6 11 15 18 23
350 - 450 4 6 9 12 16 23 30 38
114-70: 460 - 600 5 5 8 11 15 20 27 34
Ne 5;6,3; 635 - 800 5 4 7 10 15 18 24 30
8; 10; 12,5 850 - 1000 6 5 5 9 11 16 22 28




Bentusrop TlonpaBka ALy;, b, Ipu cpeTHEreOMETPUUECKHX YaCTOTaX OKTaBHBIX
noJsoc, I'n

Homep ¥ v qam’gg 7331;‘“‘“’1’ 63 125 | 250 | 600 | 1000 | 2000 | 4000 | 8000
11476 1015 - 1290 6 5 4 S 11 15 19 27
1300 - 1620 7 6 5 8 11 15 19 25

720 8 6 5 6 14 18 22 27

915 - 985 9 7 6 5 13 17 21 25

[14-46 1360 - 1455 10 8 6 5 7 14 18 23
2815 - 2900 12 10 8 6 5 7 14 18

1110-28 2810 - 2940 12 4 11 8 9 10 14 18
600 - 700 4 6 9 13 17 21 26 31

L{I17-40 800 - 1400 6 6 6 9 13 17 21 26
1410 - 2600 9 6 6 6 9 13 17 21
600 - 700 4 6 9 13 17 21 26 31

BBJ] 800 - 1400 6 6 6 9 13 17 21 26
1410 - 1900 9 6 6 6 9 13 17 21

700 - 1400 13 8 8 5 7 9 15 23

OceBoit 06-300 1410 - 2800 18 13 8 8 5 7 9 15
2810 - 2850 23 18 13 8 8 5 7 9

Tab6nuna 3.7 - [lonpaBka ALy;

\/g CHMXeHne OKTaBHBIX YPOBHEH 3BYKOBOH MOITHOCTH ALy;, 1B, mpu cpenHereoMeTpuIeckux
Haosn 1H , JacTOTaX OKTaBHBIX IT0JI0C, 111

MM 63 125 250 500 1000 2000 4000 8000
25 24 22 19 15 10 6 2 0
50 22 19 15 10 5 2 0 0

80 20 16 11 7 3 0 0 0
100 19 14 10 5 2 0 0 0
125 18 13 8 4 1 0 0 0
140 16 12 8 4 1 0 0 0
160 16 11 7 3 0 0 0 0
180 15 11 6 2 0 0 0 0
200 14 10 6 2 0 0 0 0
225 14 9 5 1 0 0 0 0
250 13 8 4 1 0 0 0 0
280 12 8 3 1 0 0 0 0
315 11 7 3 0 0 0 0 0
350 11 6 2 0 0 0 0 0
400 10 5 2 0 0 0 0 0
450 8 5 1 0 0 0 0 0
500 8 4 1 0 0 0 0 0
560 8 3 1 0 0 0 0 0
630 7 3 1 0 0 0 0 0
710 6 2 0 0 0 0 0 0
800 5 2 0 0 0 0 0 0
900 5 2 0 0 0 0 0 0
1000 4 1 0 0 0 0 0 0
1250 3 0 0 0 0 0 0 0
1400 2 0 0 0 0 0 0 0
1600 2 0 0 0 0 0 0 0
2000 1 0 0 0 0 0 0 0
2500 0 0 0 0 0 0 0

IIpumewganue - [, - AWAMETp BO3MYXOBOAA; S - IUIOMIAIh IIONEPEYHOTO CEYEHHUS KOHIIA

MPAMOYTOJIBHOI'O BO3AYX0BO/Ja UJIM PCIICTKH.

Tab6numa 3.8 - [lonpaBka ALj3;

Huamerp nnu pasmep| YactoTHas nompaska ALj;, 1b, IpH CpeaHEreOMETPUUECKUX YaCTOTAX OKTABHBIX MOJIOC,
CTOpPOHBI TaTpyOKa I'a

BEHTHJIATOPA, MM 63 | 125 | 250 | 500 [ 1000 [ 2000 | 4000 | 8000




Juametp unu pazmep| YacrtoTHas nonpaska AL, 1b, Ipy CpeIHETE€OMETPUYECKUX YACTOTAX OKTABHBIX I10JI0C,
CTOPOHBI aTpyOKa I'n
BEHTUWJISITOPA, MM 63 125 250 500 1000 2000 4000 8000
200 4 3 2 1 1 0 0 0
225 3 3 2 1 0 0 0 0
250 3 3 2 1 0 0 0 0
280 4 3 2 1 0 0 0 0
315 3 3 1 1 0 0 0 0
350 3 2 2 1 0 0 0 0
400 2 3 1 0 0 0 0 0
450 4 1 1 0 0 0 0 0
500 3 2 1 0 0 0 0 0
560 2 3 1 0 0 0 0 0
630 3 2 0 0 0 0 0 0
710 2 2 1 0 0 0 0 0
800 3 1 1 0 0 0 0 0
900 2 1 0 0 0 0 0 0
1000 2 1 0 0 0 0 0 0
1250 1 1 0 0 0 0 0 0
1400 2 1 0 0 0 0 0 0
1600 1 0 0 0 0 0 0 0
2000 1 0 0 0 0 0 0 0
Tab6nuua 3.9 - [lonpaBka o
KHI[ Nmax (0591 - Os99)nmax (038 - Osgo)nmax < Oygnmax
s 0 2 4 5

Ta6numna 3.10 - OTBIeueHHBIH ypoBeHb L

OTBIICUCHHBIH YPOBEHB L , Ab, 1J1s1 CTOPOH

BenTunsartop
HarHeTaHus BCACBIBaAHUSA
Pammanmensrii (merTpobexusiit) K114-84, KI113-90 28 23
OceBoit 19 19

3.3.4.5 CymmapHO€ CHUXEHHUE YPOBHSA 3BYKOBOM MOIIHOCTH Ly cemn

Mo TMyTH

pacnpocTpaHeHUs 3ByKa B BO3yXOBO/JIE B i-il OKTaBHOM MMOJIOCE OMPEAEISIOT 1o (hopmyIie

(k)
TIae ALW:’

BO3JyXOBO/JIa B -l OKTaBHOM 1oJjioce, Ab;
Mg - YUCIIO DJIEMEHTOB CETH BO3/IyX0BO/a OT BEHTUJISATOPA 10 HAPYKHOTO OTBEPCTHSIL.

Ta6numa 3.11 - [lonpaBka ALy; k popmyiam (3.25), (3.26)

ALWi cetn ];CIAL(VI;I)9

(3.27)

- CHIDKEHHE YpPOBHEH 3BYKOBOW MOIIHOCTH BEHTHJIATOpAa B A-M 3JIEMEHTE

ITonpaska AL,;, 1b, npu cpeqHEreOMETPUIECKHUX YaCTOTAaX

Bentunsarop
OKTaBHBIX noJsoc, 'y
Tun Yacrora BpaieHusi, 00./MUH 63 125 250 | 500 | 1000 | 2000 | 4000 | 8000
PannanpHbI:

K113-90 400 - 480 5 4 8 10 16 23 28 33
K114-84 570 7 4 6 9 15 21 26 31
920 - 950 11 5 4 8 10 16 23 28

Ocesoi 720 - 920 7 6 6 9 12 16 21 29
1370 - 1400 9 7 6 6 9 13 17 23

CHuxeHue ypoBHEH 3BYKOBOW MOIIHOCTH AL%, b, Ha 1 M ATUHBI B OPSAMBIX ydyacTKax

MCTAJUITMYCCKUX BO3AYXOBOJOB IIPAMOYTOJIBHOI'O UJINM KPYIJIOrO CCUHCHUA CICAYCT MIPUHNUMATDH

no Tabmuue 3.12. CHWKEHHEe YpOBHEH 3BYKOBOH MOIIHOCTH AL%)’ nb, B MpsSMOYTroiabHBIX

HEOOJIMIIOBAHHBIX M OOJIUIIOBAHHBIX MIOBOPOTAX BO3TyXOBOJIOB OMPEEAIOT 1Mo Tadymie 3.13.



[Ipu yrie noBopota, MeHblIeM 45°, CHI)KEHHE YPOBHEHN 3BYKOBOI MOILTHOCTH HE YUUTHIBAIOT.
g nnaBHBIX TOBOPOTOB M MNPSIMBIX KOJEH € HANpPaBIIOIIMMU JIONATKAMU CHU)KCHHE
YPOBHEH 3BYKOBOW MOIIHOCTH yKa3aHO B Tabmuie 3.14.

1
Tabnuma 3.12 - CHuKeHUe YPOBHE 3BYKOBOH MOIIIHOCTH AL(WZ
Tonepeutoe ceuenne| Tnipasmdcckuii CHuxKeHne ypoBHS 3ByKOBOH MOIIHOCTH, b, mpu
BOIIYXOBOJA swaverp D., M CpeIHEreOMETPUUECKUX YaCTOTaX OKTABHBIX 110J10C, 'l
63 125 250 500 1000 | 2000 | 4000 | 8000
75 - 200 0,6 0,6 0,45 0,3 0,3 0,3 0,3 0,3
TpsiMoyrosbHoe 210 - 400 0,6 0,6 0,45 0,3 0,2 0,2 0,2 0,2
410 - 800 0,6 0,6 0,3 0,15 0,15 0,15 | 0,15 | 0,15
810 - 1600 0,45 0,3 0,15 0,1 0,06 | 0,06 | 0,06 | 0,06
75 - 200 0,1 0,1 0,15 0,15 0,3 0,3 0,3 0,3
Kpyrioe 210 - 400 0,06 0,1 0,1 0,15 0,2 0,2 0,2 0,2
410 - 800 0,03 0,06 | 0,06 0,1 0,15 | 0,15 | 0,15 | 0,15
810 - 1600 0,03 0,03 | 0,03 0,06 0,06 | 0,06 | 0,06 | 0,06

Ilpumevanus
1 Ilpm HamMUMM TEIUIOM3OJALMH Ha METAUIMYECKHX BO3AYXOBOJAAaX MaHHbIe Tabmmier 3.12 ciemyer
YBEJIMYUTS B 2 pasa.

2 CHKeHHeM ypoBHEH 3ByKOBOH MOIIIHOCTH AL(V?&) Ha MPSIMBIX YYacTKaX KUPIUYHBIX U OETOHHBIX KaHAJIOB

MO>KHO TIpeHEeOpeUb.
3 D,=4F/1I, rae F - miaonans nonepedHoro CeUeHus, MM2; 1] - nepuMeTp ceYeHUs, MM.

Tab6nuna 3.13 - CHM:KeHHe YPOBHeil 3BYKOBOil MOIIHOCTH AL(W%I) B NPAMOYIOJbHBIX

MOBOPOTAX
MecTo 0BIHLOBKH 1 CHuxeHue ypoBHS 3ByKOBOH MOIIHOCTH. b, IpH CpEeJHETEOMETPUIECKUX
HIMpHHA TTOBOPOTa D, MM 4acTOTaxX OKTaBHBIX NoJioc, I'
63 125 250 500 1000 2000 4000 8000
be3 00mI0BKY:
125 0 0 0 1 5 7 5 3
250 0 0 1 5 7 5 3 3
500 0 1 5 7 5 3 3 3
1000 1 5 7 5 3 3 3 3
2000 5 7 5 3 3 3 3 3
Mo noBopora:
125 0 0 0 1 5 8 6 8
250 0 0 1 5 8 6 8 11
5000 0 1 5 8 6 8 11 11
1000 1 5 8 6 8 11 11 11
Tlocne moBopora:
125 0 0 0 1 6 11 10 10
250 0 0 1 6 11 10 10 10
500 0 1 11 10 10 10 10
1000 1 6 10 10 10 10 10
2000 6 11 0 10 10 10 10 10
Jlo u nocne nosopora:
125 0 0 0 1 6 12 14 16
250 0 0 | 6 12 14 16 18
500 0 1 6 12 14 16 18 18
1000 1 6 12 14 16 18 18 18

IIpumevyaHnue - JlaHHBIC CIIPABETUBbI, €CITU [UTMHA OOJIMIIOBAHHOIO Y4aCTKa COCTABIsIeT HEe MeHee 2D, a
tommuHa o0nuoBku b paBHa 10 % mmpunsl D. s 00IMIIOBOK MEHBIIEH TONIIUHBI ITHHY OOJIHIIOBAaHHOTO
y4acTKa CJeyeT MPONOPIMOHAIBLHO YBEJINYHBATb.

(2)
Tab6numa 3.14 - CHU:KeHHe YPOBHeHl 3BYKOBOW MOIIHOCTH AL, MJIA  TUIABHBIX

MOBOPOTOB U NMPAMBIX KOJIEH




[ITupHna nosopoTa CHmXeHHe ypoBHS 3ByKOBOI MOITHOCTH, Ab, IPH CPEeIHETEOMETPHUECKUX JaCTOTaX
D um OKTaBHBIX 1oJIoC, I'11
’ 63 125 250 500 1000 2000 4000 8000
125 - 250 0 0 0 0 1 2 3 3
260 - 500 0 0 0 1 2 3 3 3
510 - 1000 0 0 1 2 3 3 3 3
1100 - 2000 0 2 2 3 3 3 3 3

CHuXeHHEe YpOBHEW 3BYKOBOW MOIIHOCTH AL(V;I), nb, mpu W3MEHEHWH MONEePEYHOro

CEUCHHMS BO3YXOBO/IA CIEAYET ONMPEACTSTh!
a) TpH pa3Mepax IONEPEeYHOr0 CEYCHHs BO3AYXOBOJA, MM, MEHBIIUX YKa3aHHBIX B
tabnuue 3.15, - mo popmyne

2
ALY) = 1()@@9
4m, (3.28)
TI€ M, - OTHOLLICHUE TUIOIIAIEH MONEPEUYHBIX CEYEHHI BO31yX0BOAA, PABHOE:!
= ﬂ N
F, (3.29)

F1 u F, - muomaay nonepeyHoro ce4eHus: BO3yX0BOIA /10 U MOCIE U3MEHEHUS CEUCHUS
10 IIyTU PacIpOCTPAHEHHUS 3BYKa, M
0) mpu pasmepax TOMEPEYHOTO CEYCHHS BO3AYXOBOJA, MM, PaBHBIX WM OOJBIIUX
yKa3aHHbIX B Tabnuie 3.15, - mo ¢popmynam:
AL =10lgm, oy 1.
(3.30)

() _
ALy; =0 npu m, < 1.

Tab6numa 3.15 - K pacuery no ¢opmyJiam (3.28), (3.30)

. Menb1uii pasmMep NepBoro o Xoay 3ByKa
CpennereoMeTpryeckas 9acToTa OKTaBHOU 1OJIOCHL, 11
MIONIEPEYHOT0 CEUEHHS BO3yX0BOJd, MM

63 5000

125 2500

250 1400

500 700

1000 400
2000 200
4000 100
8000 50

[Ipu nnaBHOM nepexoie BO31yX0BOAA OT OJHOTO CEYEHHUS K IPYroOMy CHHIKEHUE ypOBHEN
3BYKOBOM MOIIIHOCTH HE YUUTHIBAIOT.

CHuxeHue ypoBHEH 3ByKOBOM MOIITHOCTH B CE€TYATHIX (PUIBTPAX HE YUUTHIBAIOT.

CHmXeHue ypoBHEH 3ByKOBOM MOIITHOCTH B KaJIOpu(epax v BO3AYXOOXIATUTEISIX CIEAYyEeT
NpUHUMAaTh paBHbIM 1,5 1b.

CyMMapHO€ CHUXEHHE YpPOBHEH 3BYKOBOM MOIIHOCTM B CEKLUMAX LEHTPAJIbHBIX
KOH/IMLIMOHECPOB MIIM THIIOBBIX NPUTOYHBIX KaMep MOXHO PUHUMATh paBHbIM AL, = 10 1b

Ha BCEX YacTOTaXx.
3.3.5 CHu:xeHHMe YPOBHS LIyMA C YBeJIHYEHHEM PACCTOSIHUS

3.3.5.1 B cay4ae pacnosioKeHuss HCTOYHUKA [TyMa B CBOOOTHOM IPOCTPAHCTBE MOIpPaBKa

ALpui ya cumwxenue ero YPOBHSI C PACCTOSIHUEM B i-ii OKTaBHOW MOJIOCE ONpPENENsieTcs 1O



dbopmyne
AL, = 201g (r/r), (3.31)

TJIe 7 - PACCTOSIHUE MEXIy HCTOUHUKOM IIyMa U IPUEMHON TOUKOH, M;

ro=1wMm.

3.3.5.2 Ilpu pacnonoXeHUH pacueTHOM TOYKM Ha TEPPUTOPUM JIOCTATOYHO IUIOTHOM
3aCTPOMKM M3-3a HaIM4uus OOJBIIOrO 4YHCIAa OTPAXKEHUH OT COCEIHUX OOBEKTOB H

AL

COOPY’KEHUM, 3HaUeHUs1 ~ peci CIIEYET ONpPEAeNsaTh o Gpopmyiie

ALy = 15 1g (r/ry), (3.32)

rie 000o3HayeHus Te ke, 9To B hopmye (3.31).
3.3.6 CHnxeHHMe YPOBHS 3BYKOBOI'0O JaBJICHHS 32 CYeT NMOIJIONIeHNS 3BYKa B BO3/yXe

3.3.6.1 CHuxeHue ypoBHs 3BYKOBOTO JIABJICHHS BCJIEACTBUE MOTJIOMICHHS 3ByKa B BO3/IyXe
ciemyet onpenensats mo Gopmyne [3], [12]

Al‘aTM = 0,001a303rsr, (3.33)

TJE Olgos - KOA(DPHUITUEHT TOTIIOMIEHUS 3ByKa B BO3Ayxe, 1b/KM;
7 - PACCTOSIHME MEKly MCTOYHUKOM IIIyMa U pacyeTHOM TOYKOH, M.

Koadduuuent normomeHus 3Byka B BO3AyX€ CHIBHO 3aBHCUT OT 4YacTOThl 3ByKa MU
OTHOCHTEJIbHOW BIIQ)KHOCTH aTMOC(HEpPHOTO Bo3/1yXa. B MeHbIIEH CTeneHH OH 3aBHCHUT OT
TEMIIepaTypbl, a TAKXKE OT AABJIEHHS, 3aBUCUMOCTb OT KOTOPOI'O CTAHOBUTCS 3aMETHOM JIMIIb
Ha Oosbiux BeicoTax - O6osee 1000 M. OT coctosiHUS Oroa6l KO3()(UIIMEHT TOTTIOMEHHS B
BO3/lyX€ NPAKTUYECKH HE 3aBUCUT. 3aBUCUMOCTb KOI(PQUIMEHTA Osos OT TEMIEPATYphl U
BIOKHOCTH BO3/AyXa mpuBelneHa B Tabmuue 3.16 [2]. [ng mpoMexyTOUYHBIX 3HAUCHHMA
napamMeTpoB KO3 (GUIMEHT MOIJIOLEHUS MOKET OBbITh Hai/leH C MOMOIIBIO MHTEPHOJISALNH
TaOJMIMYHBIX NaHHBIX win npuasT o MCO 9613-1 [2].

Tabnuma 3.16 - KoagpuuueHT NOrJIOMEHHs 3BYKA B BO3YXE Ugo;

Tevmeparypa OTHOCHTEIbHAS Yacrora, I'1g

BIIAYKHOCTH, % 63 125 250 500 1000 2000 4000 8000

10 0,424 1,30 4,00 9,25 14,0 166 19,0 26,4

20 0,256 0,614 1,85 6,16 17,7 34,6 47,0 58,1

30 0,219 0,469 1,17 3,73 12,7 36,0 69,0 95,2

40 0,198 0,427 | 0,922 2,63 9,00 29,8 75,2 127

0°C 50 0,181 0,411 0,821 2,08 6,83 23,8 71,0 147
60 0,165 0,401 0,779 1,78 5,50 19,3 63,3 154

70 0,151 0,390 | 0,763 1,61 4,64 16,1 55,5 153

80 0,138 0,379 | 0,750 1,51 4,06 13,8 48,8 147

90 0,127 0,367 | 0,760 1,45 3,66 12,1 43,2 138

10 0,342 0,788 2,29 7,52 21,6 42,3 57,3 69,4

20 0,271 0,579 1,20 3,27 11,0 36,2 91,5 154

30 0,225 0,551 1,05 2,28 6,77 23,5 76,6 187

40 0,188 0,522 1.04 1,98 5,07 16,8 59,0 177

10 °C 50 0,160 0,486 1,05 1,90 4,26 13,2 46,7 155
60 0,139 0,447 1,05 1,90 3,86 11,0 38,4 134

70 0,122 0,411 1,04 1,93 3.66 9,66 32,6 117

80 0,108 0,379 1,02 1,97 3,57 8,76 28,7 103

90 0,097 0,346 | 0,996 2,00 3,54 8,14 25,7 924

15°C 10 0,353 0,735 1,78 5,58 18,4 49,3 87,3 114
20 0,272 0,647 1,22 2,70 8,17 28,2 88,8 202

30 0,212 0,601 1,21 2,23 5,45 17,7 62,0 190

40 0,171 0,539 1,23 2,18 4,51 13,1 45,7 156

50 0,142 0,479 1,22 2,24 4,16 10,8 36,2 129




Temneparypa OTtHOCUTEIbHAS Yacrora, '

BIIAXKHOCTB, % 63 125 250 500 1000 2000 4000 8000

60 0,121 0,426 1,18 2,31 4,06 9,50 30,3 108

70 0,105 0,381 1,13 2,36 4,08 8,75 26,4 93,7

80 0,927 0,343 1,07 2,40 4,15 8,31 23,7 82,8

90 0,831 0,312 1,02 2,41 425 8,07 21,7 74,6

10 0,370 0,776 1,58 4,25 14,1 45,3 109 175

20 0,260 0,712 1,39 2,60 6,53 21,5 74,1 215

30 0,192 0,615 1.42 2,52 5,01 14,1 48,5 186

40 0,150 0,521 1,39 2,63 4,65 11,2 36,1 128

20 °C 50 0,123 0,445 1,32 2,73 4,86 9,86 29,4 104
60 0,104 0,386 1,23 2,79 4,80 9,25 25,4 87,8

70 0,897 0,339 1,13 2,80 4,98 9,02 22,9 76,6

80 0,790 0,302 1,04 2,77 5,15 8,98 21,3 68,6

90 0,070 0,272 0,966 2,71 5,30 9,08 20,2 62,6

10 0,362 0.958 1,82 3,40 8,67 28,5 96,0 260

20 0,212 0,725 1,87 3,41 6,00 14,5 47,1 165

30 0,147 0,543 1,68 3,67 6,15 11,9 32,7 113

40 0,112 0,478 1,45 3,70 6.63 11,4 27,0 87,1

30 °C 50 0,091 0,351 1,25 3,57 7,03 11,7 24,5 73,1
60 0,076 0,296 1,09 3,36 7,29 12,2 23,4 64,7

70 0,065 0,256 | 0,963 3,14 7,41 12,7 23,1 59,3

80 0,057 0,226 | 0,860 2,91 7,41 13,3 32,1 55,7

90 0,051 0,202 0,775 2,71 7,32 13,8 23,5 53,3

3.3.7 CHnxeHHe YPOBHS 3BYKOBOI'O JABJICHHS 32 CYeT BJIMSTHUS NMOACTHIAKOIIECH
NOBEPXHOCTH

3.3.7.1 Ilpn BbIYMCIIEHHH TIONPAaBKH AL;,, BBI3BAHHOW IIOACTHJIAIOIIEH IOBEPXHOCTBIO,
HEo0X0IMMO BHayaje KIacCU(UIMPOBATh €€ OTHOCUTENBHO aKyCTHUYECKHX CBOWCTB IpYHTA.
Pacuer BO3MOXEH TOJBKO AJII MOBEPXHOCTEH, PACIIONIONKEHHBIX IOJ CKOJB3SILUM YIJIOM
meHee 20°, U ¢ HEOONBIIMMHM HEPOBHOCTAMHU (pUCYHOK 3.3). DTOT ciy4ail OXBaThIBaeT
OOJIBIIMHCTBO 337a4 PACIIPOCTPAHEHUSI 3BYKa B OTKPBITOM MPOCTPAHCTBE.

Pucynok 3.3 - Ilytu pacripocTpaHeHHs 3ByKa OT UICTOYHMKA J10 IPUEMHUKA Hal
IIOBEPXHOCTHIO P

Ty - IPAMOM JTy4 3BYKA; 7, - JIyd 3ByKa, OTPa)KEHHOI'0 OT IJIOCKOCTH P

Paznuuarot cneayromuye NOKpbITUS (TOBEPXHOCTH):

1. ’KecTkasi moBepxHOCTb. JTO acdanbT, OETOHHOE TOKPHITHE, BOJAA W JPyTHE BHIBI
IPYHTOBOI'O MOKPBITHS, UMEIOLIee Maylo MOopucTocTb. Hampumep, yrpamMOOBaHHBINA TPYHT,
BCTpevaroluiics  Haubosiee 4YacTo BONM3M  NPOMBIIUIEHHBIX  IUIOIIAJOK, MOXET
paccMaTpuBaThCS KaK TBEPAOE NOKPBITHE.

2. Msrkasi moOBepPXHOCTb. OJTO 3eMJisi TOKPBITas TPaBOM, C JEPEBBSIMH H JIPYroit
PacTUTEIBHOCTBIO, BCE BBl IOPUCTOIO TI'PyHTA, NMPUTOAHBIE IS pOCTa PacTCHWM, U, B
YaCTHOCTH, ITaXOTHAs 3€MJISl.

3. O4yeHb MArKasi MOBEPXHOCTb. Crofa OTHOCATCS OYEHb IOPHUCTHIE MOKPBITUSA, TAKHE,




KaK ITOBEPXHOCTH, TOKPHITHIE CHETOM, HI'OJKaMH XBOWHBIX JEPEBHEB M AHAIOTUYHBIMH
BEIIIECTBAMH.

4. CMemIaHHOe MOKPbITHE. DTO TPYHTOBbIE MOBEPXHOCTH, KOTOpBIE BKIIOYAIOT B ceOs
00J1aCTH KakK C TBEP/bIM, TaK U C MATKUM IOKPBITHEM.

3.3.7.2 CHmwxeHHne ypOBHsI 3BYKOBOTO JIABJICHHS 3a CUET MOJCTUJIAIONIEH TMOBEPXHOCTH
ALy, crienyet onpenensTs cieayomum oopasom [3]. BHavane Bcto 0651acThb, pacloOKEHHYTO
MEXy HICTOYHHUKOM M PacueTHON TOYKOW, HEOOXOAMMO Pa3/IeIUTh COTIIACHO PUCYHKY 3.4 Ha
TPU YacTH: 00JIACTh UCTOYHMKA, 00JIACTh PACUETHOM TOUKH U MPOMEXYTOUHas obnactb. [Ipu
9TOM KaXJIoW U3 o0iacTell mNpunuchIBaeTcad omnpeneneHHoe uuciao G, Ha3plBaeMoe
HOBEPXHOCTHBIM (PaKTOPOM.

1. I[Ipy MakCMMaJIbHOM PAacCTOSHHM 00J1aCTh MCTOYHHUKA MPOCTHPAETCS OT MCTOYHHKA
3ByKa M0 HaIpaBJICHMUIO K pacuyeTHOW TOUKe Ha paccTosiHue, paBHoe 30/, rne A - BbIcOTa
HCTOYHHKA 3ByKa B METpax.

2. Ilpu MakcUMaabHOM PACCTOSHUM 00JIACTh PacyeTHOM TOYKU IMPOCTHUPAETCS HA000POT
OT pacyeTHOM TOYKH IO HANpaBJICHHUIO K UICTOYHHUKY 3ByKa Ha paccrosiHue, pasHoe 30 4,, rnie
h, - BBICOTa pacueTHON TOUYKH B METpax.

3. IIpoMexyTouHasi 00J1aCTh JIGKUT MeEXAy OOJacTbl0 HCTOYHUKA U  00JIACTBIO
pacuetHoi Touku. [Ipu ycnoBuu s5 < 30(hs + h,) 06IaCTh UCTOUYHMKA U 00JACTh PACUETHOM
TOYKHU TIEPEKPHIBAIOTCS X IPOMEKYTOUHOM 00TaCTH HE CYIIECTBYET.

Paccrosinue s; mpeacTaBiseT 37ech NPOEKLHMIO PACCTOSIHUA Fy MEXKAY HCTOYHHKOM M
pacyeTHOM TOYKOM Ha IUIOCKOCTh P moacTwiamomed noBepxHoctu. [lpm  3TOM
HOBEPXHOCTHBIN (pakTOop G MojaraeTcsi paBHbIM HYJIO Ul KECTKOM MOBEPXHOCTH, €AUHUILIE
JUTSE MSATKOW TTOBEPXHOCTH W JI0JI€ MATKOW IMOBEPXHOCTH B 00IIeM OajaHce Uil CMEIIaHHON
noBepXHOCTH. /111 oueHb MATKOW MOBEPXHOCTH 4ucio G He onpeaesseTcs.
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Pucynok 3.4 - Paznenenue 001acTi MEXJly HCTOYHUKOM 3BYKa U PaCYETHOM TOYKOM Ha TPH

qacTu
Tab6nuua 3.17 - Koapunuentol A, A, u A,
CpenHe oKkTaBHBIE YacTOTHI, [ 11 A, 1b A,, nb A,,, 1b
63 -1,5 -1,5 -3q
125 (a; x Gy) - 1,5 (a,*xG,)-1,5 -3¢(1 - G,)
250 (by x Gy) - 1,5 (b, xG,)-1,5 -3¢(1 - G,)
500 (¢, x Gy - 1,5 (¢, Gy -1,5 -3¢(1 - G,)
1000 (d; x Gy) - 1,5 (d.xG,)-1,5 -3¢(1 - G,)
2000 (1-Gy-1,5 (1-G)-1,5 -3¢(1 - G,)
4000 (1-Gy-1,5 (1-G)-1,5 -3¢(1 - G,)
8000 (1-Gy-1,5 (1-G)-1,5 -3¢(1 - G,)

Hanee pacdyer CHMXKEHUSA ypOBHS ALy, - JOJDKCH NPOM3BOAUTHCA B Ka)IOM OKTaBHOM
JIMaIa30He ¢ MOMOIIBIO TabauIb 3.17 B TAKOM MOPSIKE:

BBIUHCIUTh KOMIIOHEHTY TOINOmeHus A, nAnsd o0JacTH HCTOYHHKA,
COOTBETCTBYIOIINN MOBEPXHOCTHBIN pakTop G = Gy,

BBIUHCIUTh KOMIIOHEHTY TMOTJIOLICHUS A, sl 00JacTH pacyeTHOW TOYKH, HCIOIB3YS
COOTBETCTBYIOIINN MOBEPXHOCTHBIN pakTop G = G,

€CJIM UMEET MECTO HEPaBEHCTBO Sy > 30(h, + 4,), BRBIYUCIUTH KOMIIOHEHTY MOTJIOIICHUS A,
JUTSI TIPOMEKYTOYHOW OOJIACTH, MCITOJIB3YSI COOTBETCTBYIONIUI MOBEPXHOCTHBIN (hakTop G =

HCIOJIb3YyA



G
Paccunrtath oOlIee CHHXKEHHE YPOBHS 3BYKOBOTO JaBJICHMUS BCJIEICTBUE BIHSHUS
MOKPBITHS TEPPUTOPUH I KaKJOTO OKTAaBHOTO JMaria3oHa o ¢popmyiie

ALy = As+ A, + Ay, (3.34)

rae ko3 dunuenTst A;, Ay, Ay OMPENENAIOTCS C TTOMOMIBIO TAOIUIB 3.17.
Koaddutuentst a, b, ¢, d B Tabaune 3.17 sBastorcs B o01ieM ciiydae pyHKIUSIMU BBICOT U
OTIPECIISIOTCS CICAYIONTIM 00pa3oM:

as = a(hy), bs= b(hs), cs = c(hy), ds = d(hy),

(3.35)
a, = a(h,), b, = b(h,), ¢, = c(h,), d. = d(h,).
[Tpu stom camu pyukuuu a(h), b(h), c(h), d(h) paBHbI:
a(h) ~15+ 36—0,12(11—5)2 (1 _ o002y )+ 5’7(1 _ e—z,&m*@} (3.36)
b(h) =15+ 8,6670’0%2 (1 — e V0% l (3.37)
c(h) =15+ 14,06_0’46112 (1 — e 0 ), (3.38)
d(h) =15+ 5700 (1 — e "0 ) (3.39)

Ilpumeuyanus

1 Ilpm BeImonHEeHMM HepaBeHCTBA s, < 30(h; + h,) koaddummeHT ¢ paBeH HyIIO, TaKk 4YTO IS
MIPOMEKYTOUHOU 30HBI OKa3biBaeTcs A, = 0.

2 IIpu BBHIOJHEHUH 00OPAaTHOTO HEPABEHCTBA Sy, > 30 X (A, + A,) K03DGHULIMEHT g U1 TPOMEXYTOYHOH 30HBI
BBIYHCIIAETCS C TOMOIIBIO CJIETYIONIETO COOTHOICHHUS:

g=1-30"F"

Sor (3.40)
3.3.7.3 Pacuer cHWKEHHS YPOBHs 3ByKa 3a CYET MOJCTHIIAIONICH MOBEPXHOCTH ALy, 1O
TouHBIM (hopmysiaMm (3.34) - (3.40) BO3MOKEH IPH JIIOOBIX PACCTOSHUSAX MEXKY HCTOUHUKOM
mymMa U npueMHON Toukod. OmgHako mpu ycinoBuu S, < 100 M pacuer MOXeT OBITH
MpoM3BEJIeH MO OoJiee MPOCTHIM MNPUOMIKEHHBIM (dopmyiaM. Tak, s aKyCTHYECKH
KECTKOIO TIOKpPBITUS momnpaBky ALy, (ab) MOXHO ompeensTb corjacHo rpaduky,

MpeJCTaBICHHOMY Ha pucyHke 3.5 [12].

-3 \]l"l"‘ Y T i R
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T N | lhm
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Pucynok 3.5 - cHHKEeHHE YPOBHS 3ByKa IIPH €r0 PaCIpOCTPAHEHUH HAJ| )KECTKOU
MIOBEPXHOCTBIO

3nmech o ocu abCIMCC OTIOXKEHO OTHOUICHHWE X = 7, / Iy, @ TI0O OCH OPJIWHAT MCKOMOE



cHwkeHue ALy, = f(r, / ry), ab. I'paduk cnpaBeanuB Hpu YCIOBHUH, YTO Pa3HOCTh AJIMH
OTPa)XEHHOTO ¥ MPSIMOTO JIy4a (7, - F'y;) MHOTO OOJIbIIIE BCEX JUIMH BOJH A, COOTBETCTBYIOIIUX
4acTOTaM IIyMOBOTO criekTpa. [Ipu ycinoBum, 4To pa3HOCTh JUTHH OyIeT MHOTO MEHBIIIE BCEX
JUTHH 3BYKOBBIX BOJIH A, ICKOMYIO BeTHUNHY AL, MOXKHO MOJIOXKUTH paBHOH -6,0 nb. Kpusyto
flx) pucynka 3.5 MOXXHO anmmpoOKCUMHPOBATH C XOPOILICH CTENEHBI0 TOYHOCTH B 3aJaHHBIX
npesenax N3MEHEHHs apryMeHTa BhIpaKEHHEM

1516 0,746 2/254

— + ,
f(x) X \/; \/x_3 (3.41)

1 <x<10.

Hckomoe 3aTyxanue AL, - paCCUUTBIBACTCS I KaXKA0I0 OKTaBHOIO AMAIa30HA.

3.3.7.4 CHuxeHHe YpOBHS 3BYKOBOTO JABJICHUSI BCJICJACTBHUE BIIMUSHHS aKyCTHYECKH
MSATKOrO MOKpPBITHS TeppuTropuu ALy, (1b) u npu paccrosHusix rg MeHbuie 100 M, MOKHO
ompenensaTh corjacHo Tabmure 3.18.

3.3.7.5 CHmxeHne ypoBHs 3ByKOBOT'O JIaBJICHUS BCJIEJICTBUE BIUSHUS aKyCTUUECKH OYECHb
MSTKOTO MOKPBITUS TeppUTOpuu ALy, (1b) U mpu paccrosHusx 7y Menbiie 100 M, cremyer
OTIpeeIATh corinacHo Tabmnwuie 3.19.

Ilpumeuanus

1 CHmwxeHHe ypoBHS 3ByKOBOTO JABICHUS NPH MPOMEXYTOUYHBIX MapaMeTpax 3a/laud cIeAyeT pacCUUThIBATh
MHTEPIOJISIIUEH TaHHBIX.

2 Pacuer CHMKEHHS YPOBHS 3BYKOBOTO JAaBJICHHS C TOMOIIbI0O TaOMUIB! 3.19 nmaer ynoBIeTBOPUTENEHBIC
Pe3yIbTATHI IPH TOJIIMHE CHEXXHOTO MoKpoBa 6ostee 10 cm [12]. TIpu MeHbIIeH TOMMKHE TOKPOBA 3aTyXaHHE B
TpeX HIDKAWIINX OKTaBaX OKa3bIBAETCsl HA HECKOJIBKO Jiennoern Ooblie.

3.3.7.6 CHwkeHue YpOBHS 3ByKa BCIEIACTBHE BIUSHUSA CMEIIAHHOTO IOKPBITUSA
tepputopun ALy, (ab) W npu paccTosHHAX 7y, MeHbmie 100 M ciexyer omnpenensaTh
cienyommM oOpa3oM. BHagane paccuMThIBaeTCs CHHKEHHE YPOBHS 3ByKa COTJIACHO TI.
3.3.7.3, xak OyaTo ObI MEXIY UCTOYHHUKOM U PACUETHON TOYKOW HAXOIUIACh TOJIBKO KECTKAs
MIOBEPXHOCTh. 3aTEM aHAJOTWYHBIA pacyeT MPOU3BOAUTCS AJIS MATKOM MOBEPXHOCTH IO II.
3.3.7.4. OkxoHYaTeJbHBIM  pe3ydbTaT TMOJYy4YaeTCd B BHJAE CYMMBl  NPONOPIUH
IIPEABAPUTEIILHBIX PACYETOB B COOTBETCTBUU C JOJISAMHU MATKOU U KECTKOU ITOBEPXHOCTEH.

Tabnuna 3.18 - CHuKeHHe YPOBHS 3BYKOBOI'0O JaBJjieHUs AL, NpH MATKOM MOKPBITHH

Msirkasi MoBepXHOCTb (TpaBa, PACTUTEIILHOCTD U T.11.), 1, = 1,8 M
BricoTa Paccrosaue 7, Yacrora, I'ny

HCTOYHMKA, M M 125 250 500 1000 2000 4000

10 -5,7 -5,0 -3,6 -1,4 1,1 4,1

20 -5,6 -4,6 -1,8 1,9 5,1 8,5

0.1 40 -5,5 -3,9 -1,4 6,7 10,1 13,7
’ 60 -5,4 -3,3 4,2 9,8 13,2 16,9
80 -5,4 -2,7 6,8 12,2 15,5 19,3

100 -5,3 -2,2 9,2 14,0 17,4 21,1

10 -5,4 -4,3 -0,9 5,9 -2,5 -1,9

20 -5,4 -4,0 -0,1 6,3 -0,1 -3,0

03 40 -5,4 -3,4 2,9 10,2 4,1 -2,9
’ 60 -5,3 -2,8 5,8 13,1 7,1 -0,4
80 -5,2 -2,2 8,4 15,3 9,3 1,7

100 -5,2 -1,7 10,8 17,1 11,1 3,4

10 -4,0 2,0 0,1 -3,0 -3,0 -3,0

20 -4,8 -1,9 7,5 -2,7 -3,0 -3,0

12 40 -4,9 -2,1 6,9 0,5 -3,0 -3,0
’ 60 -4,9 -1,6 9,1 2,9 -3,0 -3,0
80 -4,8 -1,0 11,6 4,8 -2,8 -3,0

100 -4,8 -0,5 13,8 6,4 -1,5 -3,0




Ta6nuna 3.19 - CHu:KeHHe YPOBHS 3BYKOBOIO JaBjieHMsi AL, NpH O4YeHb MATKOM
MOKPBITHH

Ou4eHb MsTKas MIOBEPXHOCTH (CHET, XBOSI U T.1L.), i, = 1,8 M

Bricora Paccrosnue 7, Yacrora, I'n

HCTOYHHUKA, M M 125 250 500 1000 2000 4000
10 -3,1 0,8 3,9 6,0 7,3 7,0

20 -1,5 5,2 8,6 10,9 12,3 11,9

0.1 40 1,4 11,1 14,0 16,3 17,7 17,3

’ 60 3,9 14,8 17,3 19,6 21,0 20,7

80 6,2 17,3 19,7 22,0 23,4 23,1

100 8,4 19,3 21,6 23,8 25,3 249

10 -2,3 2,8 5,0 -0,8 -3,0 -3,0

20 -0,8 7,0 9,1 2.9 -2,9 -3,0

03 40 2,0 12,8 14,2 7,9 1,4 -3,0

’ 60 4,6 16,5 17,5 11.2 4.5 -1,3

80 6,9 19,0 18,2 13,5 6,8 0,8

100 9,1 21,0 21,7 15,4 8,6 2,6

10 0,1 4.5 -2,5 -2.5 -2,5 -2,5

20 0,9 7,0 -0,7 -3,0 -3,0 -3,0

12 40 3,6 11,6 3,3 -3,0 -3,0 -3,0

’ 60 6,3 14,8 6,3 -0,6 -3,0 -3,0

80 8,7 17,1 8,5 -1.5 -3,0 -3,0

100 10,9 18,9 10,3 3,2 -2,6 -3,0

3.3.7.7 llpuOnmxeHHBI pacueT CHIDKEHUS YpPOBHS 3BYKa BCIJICACTBHUE BIIUSHUS
aKyCTHUYECKH MATKOTO M CMEIIAHHOTO MOKPBITHS TeppuTopuu AL, (1b), cienyer onpenensaTs
IPU YCJIOBUSX, OTOBOPEHHBIX HUXeE, IO hopmye [3], [12]

AL, = 4,8—M(17 +@}

T I

sr sr

(3.42)

rae /i, - BLICOTAa HCTOYHHKA, M;
h, - BBICOTA IPUEMHOU TOYKH, M;
Fs - PACCTOSIHUE OT UCTOYHHKA 3BYKa JI0 IPUEMHHKA, M;
7, - PACCTOSIHAE OT MHUMOTO H300paKeHUsT UCTOYHHUKA 3BYKa JI0 TPHEMHHKA, M.

IIpumeuvanus

1 HauGonpmmmii HHTEpEC MPEenCcCTaBIsIeT YPOBEHb 3ByKa ¢ KOPPEKIMed A Iryma, KOTOPBIA HE JOJDKEH OBITh
YHCTHIM TOHOM. [IpH 3TOM CIIEeKTp IIyMa HE COEP)KUT 3HAUUTEIBHBIX JUCKPETHBIX COCTaBIISIOIINX.

2 CnexTp IyMa MpakTHUECKH MIMPOKUH U riagkuil. Jjis OOIbIIMHCTBA IIyMOBBIX UCTOYHHMKOB, COCTOSIIIMX
U3 MHOXKECTBAa PAa3HOOOPA3HBIX MCTOYHUKOB, MPAKTHYECKH 3TO BCErza MMeeT MecTo. Hampumep, TakoBbIMH
SBIISIFOTCSI LTyMBI CTPOUTENIBHBIX MIIOMAI0K U TPAHCIIOPTHBIX MOTOKOB.

3 OrpunarenbHble 3Ha9€HUs AL, UTHOPUPYIOTCS, U B 3TOM Clly4ae nojararT AL, = 0.

4 Jlns xopoTkux aucTanuuii Gopmyna (3.42) mpeackas3biBacT HyJI€BOH pe3yibraT. B 3ToM ciiyyae pacder
HAJI0 MPOU3BOAUTH 10 TOUHBIM (opmyiam (3.34) - (3.40).

3.3.7.8 CHmxeHue YpOBHA 3BYKOBOI'O [aBJIGHUS BCJIEACTBUE BIMSIHUA TMOKPBITUS
TeppuTopun ALy, TpH CKOIB3AIMX yrnax Oonee 30° ciaenyeT ompenenars € IOMOMIBIO
IpoLEAYPhI, U3TI0KEHHOHN B moapasnene 3.3.7.2, kak Ui jkecTKoil moBepxHocTu. [Ipu Takux
YCIOBUAX, KOTOPBIC BCTPCHAIOTCA 00BIYHO Ha KOPOTKUX AUCTAHOUAX, MATKasd U O4YCHb MsATKasa
HIOBEPXHOCTHU CTAHOBSITCS OYCHBb XOPOIINMH OTPayKaTeIsIMHU 3BYKa.

3.3.8 CHnxeHHe YPOBHS 3BYKOBOI'0 IaBJICHHS JKPAHAMH

3.3.8.1. Ilpu pacnpocTpaHeHHH 3ByKa Yepe3 BepXHH Kpaill 3kpaHa (pHUCyHOK 3.0), a Takxke
II0 BETPY CHMKEHUE YPOBHS 3BYKOBOTO JIaBJICHUS S9KPAHOM AL, B OKTaBHBIX MIOJ0CAX YaCTOT
paccuuThIBaeTCs ¢ MOMOIIBIO clenyromen hopmynsl [3], [12]:

ALy = D.. (3.43)
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Pucynok 3.6 - PaznuuHble MyTH NPOXOXKACHUS 3ByKa Uyepe3 IKpaH

[Ipn nudpakuum 3Byka Ha BEPTUKAIBHBIX peOpax 3KpaHa (CM. PUCYHOK 3.6) CHI)KEHHE
YPOBHS 3ByKOBOI'O IaBJIEHHSI 9KPAHOM AL, PACCUUTHIBAETCS € MOMOILBIO popMyisl [3], [12]

ALy =D.>0, (3.44)

rae D. - CHUKEHHE YPOBHS 3BYKOBOTO JIaBIICHHS 3KPAHOM B Ka)KJOM OKTaBHOM JHAara3oHe,
nb.

IIpumeuanus

1 JIns oueHb OGOJBIIMX PACCTOSHUN M OYEHb BHICOKMX 3KPAHOB MOTEPH AL, paccyMTaHHBIE MO (Qopmyne
(3.43), HE TOCTATOYHO XOPOIIO COBHAAIOT C AKCIIEPUMEHTAIEHBIMU TaHHBIMHE [13].

2 Ilpu pacuere OTEPh 3ByKa, H3Ty4aeMOTO MHOTOYHCICHHBIMI MCTOYHHKAMHU CTPOUTEIBHBIX IDIOMIAZI0OK U
MIPOMBIIIICHHBIX TPEATIPUATHH, PACIIONOKEHHBIX B BRICOKAX CTpoeHUAX (Oomee 10 M Hax 3emieit), a TakxKe OT
MOIIHBIX aKyCTHYECKHX MCTOYHUKOB, PpACIOIOKEHHBIX BHYTPH 3aBOJOB, HEOOXOAMMO HCIIOIB30BaTh
BeIpakeHue (3.44) nist onpeneseHns CpeAHEro 3HaUeHHs YPOBHS 3BYKOBOTO JaBIICHHS.

3 Ilpu mnpoxXOoXKIEHHMM JOPOTHM dYepe3 [MOHMKEHHBIH Yy4acTOK MECTHOCTH (BBIEMKa) BO3MOXHO
JIOTIOJTHUTEIbHOE TIOTJIONICHUE 3BYKa, He yuTeHHoe B (opmyie (3.43). DT0 MpOUCXOAUT 3a CUET MOTIOIICHHUS
3BYKa [MOBEPXHOCTHIO BHC IMTOHWKCHUS.

3.3.8.2. CHmxkeHHE YPOBHSA 3BYKOBOIO JaBIIEHMS OJKpaHOM AL,,, 1b, cruexyer
paccUuThHIBaTh B 3aBUCUMOCTU OT 4yucia Openenst N, KOTOpOe ONpeAeNsaeTcsl Yepe3 pa3HOCTh
JUIMH IyTeH 3BYKOBOTO Jy4a (pucyHok 3.7). JI7s TOHKOTO 3KpaHa, TOJNIIMHA KOTOPOT0 MHOTO
MEHBIIIC JUTUHBI BOJTHBI A, JU(paKIHS 3ByKa MPOUCXOIUT MPAKTUYCCKH OJHOKPATHO Ha €ro
€MHCTBEHHOM TOPU30HTAIBHOM pedpe.

B stoMm ciyuae uncino ®@penens N cieayeT pacCUUTHIBATH COMIacHO (hopmyiie [3]

2 >
N:—[ d,+d,) +d —ds,,}

rae ds - paccTosHue, M, OT HCTOYHHMKA 3ByKa [0 TOYKH, Jiexameid Ha pebpe
MOJIyOECKOHEYHOTO SKpaHa M Ha MyTH, ONPEICTAEMOM HAUKPATUYAUIIIUM PACCTOSHUEM MEXKITY
HMCTOYHUKOM U PaCYETHOM TOUKOM;

d., - paccTosiHuE, M, OT PACUETHOM TOYKH [0 YMOMSIHYTOH BBIIIIE TOYKH, JICKAIIEH Ha
pebpe moayOecKOHEUHOro SKpaHa M Ha MyTH, OMpPEAeNsieMOM HaWKpaTYAUIIUM PACCTOSHUEM
MEK]ly TOUKOM MCTOYHUKA U TPUEMA;

dy, - paccTosiHHE, M, OT UICTOYHHKA 3BYKa J0 PACUYETHON TOUKU;

d, - nmua npoeknuu otpe3ka SR Ha pebpo skpana, M. [lpu pacrnonoxeHuud JTHHUA

pacrpoCTpaHEHHUs 3ByKa MEPIEHAUKYIIIPHO BEPXHEN KPOMKE dKpaHa d, = 0;
A - IuHA BOJHBI 3ByKa, M. JlyimHa BOJNHBI paBHA A = ¢ / f W COOTBETCTBYET
CpPEAHEreOMETPUYECKON YaCTOTE OKTABHOM MOJIOCHI.



Pucynok 3.7 - PactipocTpaHeHue Jy4eil 3ByKa MpU €ro OJHOKPATHON AU(paKIUA Ha TOHKOM
dKpaHe

3.3.8.3. Dddekr ycraHOBKM TOHKOTO JKpaHa I JaHHOTO 49ucia DpeHens
paccuuThiBaeTcs o gopmyie [3], [12]

D.=101g[3 + IONC:K], (3.46)

rae C; - ko3¢ ¢uimeHT, B OOJbIIMHCTBE ClyyaeB paBHbIM enuHune. [Ipu stom ¢dopmyna
(3.46) yuuTbhIBaeT MOIJIOIIEHUE 3BYKa 3a CYET €ro paclpoCTPaHEHMsI HaJ| MOBEPXHOCTHIO
3eMJIM 110CJIe YCTAaHOBKM 3KpaHa. Ecliu yuuThIBaTh TakkKe M OTpa)KEHUE 3ByKa OT 3eMJIM, TO 3a
cdeT 00pazoBaHUSI MHUMOTO HCTOUHUKA K03 duieHT C, He0OXOIMMO TTOJI0KUTH PAaBHBIM 2;

K - nomnpaBouHbli KO3((UIMEHT, YUYUTHIBAIOIIUH METEOPOJOTHUECKUE YCIOBUS
pacrpoctpanenus 3Byka. Koapdunuent K paccuntsiBaercs cornacHo cienyromeii popmyie

[2]:
K = e—o,()o\s/@'
™ (3.47)

[Tpu paccTosHUAX dy MEKIY UCTOUHHUKOM U pacueTHOU Toukoit menbiie 100 m (dy, < 100)
k03 PunmeHT K MOXKHO MOJIOKUTHh C TOYHOCTBIO 10 1 ab paBHBIM enunwuie. [Ipu GokoBoi
mudpakun 00beKTOB (CM. pUCYHOK 3.60) kodddunmeHTt K paBeH Takke eAHHHUIIC.

[Ipu pacuere BenmuuwHbI D, TpEANONAraeTcs, 4YTO CYHIECTBYET TOJBKO OJIWH IIyTh
NPOXOKJEHUs 3ByKa OT MCTOYHHMKA J0 NpHEMHUKAa. B mpoTHBHOM cilyuyae HE0O0XOAUMO
NPOBECTHU PAJ TOTIOJIHUTEIBHBIX BBIUMCICHUH U APYTHX IMyTeH, Kak NMOKa3aHO Ha PUCYHKE
3.6. B pe3ynbrare HEOOXOIMMO SHEPreTHUYECKHM CYMMHpOBATh BKJIaJbl OT BCEX IyTei
pacmpocTpaHeHHs 3BYKa.

3.3.8.4. [lns TONCTBIX 3KPAHOB, a TAaKKe OOBEKTOB KOHEYHOM TONIIMHBI (HACBINH, JOMA)
TQpakus 3ByKa MOKET TPOUCXOUTD IBAXKIIBI - KaK Ha TepeIHel, Tak U Ha 3aJHe KPOMKeE
9KpaHa (pucyHok 3.8). B otiuuue ot (3.46) notepu yCTaHOBKH 3KpaHa ONPEIEIAIOTCS B 3TOM
ciyvae cieayromumM oopasom [3]:

D.=101g (3 + 10 N,,C>C;K), (3.48)

rae Ny - uuciao ®PpeHens, KOTOpoe B OTIIMYME OT BblpaxkeHHs (3.45), crpaBemasiuBOro Jis
TOHKHX 3KpaHOB, OIIPEEIIAETCs Tenephb Kak

NT = %[\/(dse + der + dee )2 + di - dsri|;

(3.49)

C;3 - k03¢ (HUIMeHT, paBHBIN €IWHUIIE JUI TOHKUX SKPAHOB, B CITyyae JBOWHOW JU(PpaKIuT
paBeH Teneps [3]:

d2 +251°
RN 2y
et (3.50)

dee - PACCTOSIHUE MEXIy BYMS JIMHUSMHU, HA KOTOPHIX MPOUCXOANUT ABOWHAS TUPPAKIIISI
3ByKa. Paccrosiaue d,. u3mMepsercs B MeTpax.
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Pucynok 3.8 - PactipocTpaHeHue Jiyuel 3ByKa IpH JBYKpaTHOM TU(PaKIHUK HAa TOJICTOM
JKpaHe

IIpumeuanus

1 Bripaxxenne (3.48) ocymiecTBiseT IIaBHBIA mnepexox B (opmyne (3.40) OoT omHOKpaTHOH Iudpaxiyy,
xorna d., =0, a C; = 1, k ciry4aro AByKpaTHOH audpakiuu, korga d,. = A, a C; = 3.

2 D¢ hexkTHBHOCTh HKpaHAa MOKET OKa3aThCS MEHBIIE BEIMYMHBI, paccuyuTaHHOW 1o ¢opmynam (3.43) -
(3.50). OT0 BO3MOXKHO B pe3yJIbTaTe MHOTOKPATHOTO IIEPEOTPAXKEHHS 3BYKA MEXKITY HCTOYHUKOM M aKyCTHYECKH
KECTKHM DKPaHOM, a Talke OTPAKECHHA 3BYKa OT JAPYTHMX AaKyCTHYECKH >KECTKHX IOBEpXHOCTeH. OTH
HOBEPXHOCTH MOTYT PAacIloiiaraThcsi HEAANEKO OT IyTH IPOXOXKICHHS 3ByKa OT €ro MCTOYHHMKA J0 PacuyeTHON
TOYKH.

3 Bripaxkenue D,, paccuuTaHHOE B IIPOU3BOJIBHBIX OKTaBHBIX MoJiocax 1o ¢opmye (3.46), He AOJKHO OBITh
6osbiie 20 b IS TOHKMX 9KPaHOB IPU OJHOKPATHOHM Iudpaxumu. s TOJCTBIX SKPaHOB M JIBYKPAaTHOM
JdpakIuy COOTBETCTBYIOIEE BhIpakeHHe D,, paccuntanHoe 1o ¢popmyie (3.48), He T0IDKHO ObITH OosbLIe 25
ab 3].

OcnabneHue 3ByKa C MOMOILBIO JBYX 3KPAHOB PACCUUTBIBACTCS C MOMOIIBIO (HOpMYIIBI
(3.48) nnsa ngBoitHOM mudpakiuy 3ByKa, Kak MokazaHo Ha pucyHke 3.9. Ocnabnenue 3Byka
TpEM: NN boiee 9KpaHaMU paCCUUTBIBACTCA HpI/I6HI/I)KCHHO C IOMOIIBIO TOT'O K€ YPABHCHUA
(3.48) BeIOOpOM ABYX HamOojee Y3PPEKTUBHBIX IKPAHOB U MpeHEOperas NeHCTBUEM APYTHUX
OKpPAaHOB.

OV AP,
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Pucynok 3.9 - PactipocTpaHeHue Jiyuelt 3ByKa IpH JBYKpaTHOM T paKIKUU Ha JBYX dKpaHax

3.3.8.5 Bomnpocsl, cBs3aHHBIE C BBIOOPOM M TPUMEHEHHEM KOHKPETHBIX KOHCTPYKLUH
9KpPaHOB M JPYTUX HAPYXHBIX Orpa)<IeHUH, o0ecreuuBaromux TpedyeMoe SKpaHHpOBaHUE
00BEKTOB, U3JI0KEHBI B IpuiiokeHuu B [14].

3.3.9 CunxeHue ypOBHS 3BYKOBOI'O 1aBJIeHHUS BCJeICTBHE BIUSIHUS APYTUX GaKTOpPOB

3.3.9.1 CHmxeHue YpOBHSI 3BYKOBOT'O JIaBJIEHUS MOXET MPOUCXOJUTh U 3a CUET JIPYrHX
JIOTIOJTHUTENBHBIX  (akTopoB. OTpakeHHE 3ByKa OT OKpYKAIOIIUX OOBEKTOB MOXKET
OPUBOJUTH K OOPAa30BAHMIO JIOMOJIHUTEIBHBIX MHHUMBIX MCTOYHHUKOB IIyMa. 3eJIeHbIE
HACAXKAECHUS MOTYT OOpa3oBbIBaTh NIperpajay Ha IMyTH MPSIMOTO pPaclpOCTPAHEHUs 3BYKa.
CHuXeHue YpOBHSI 3ByKOBOTO JIaBJICHHSI MOYET MPOMCXOJWUTh M BCJIEICTBHUE OTPaHUYEHUS
yria BUJUMOCTH UCTOYHUKA IIyMa U3 PacYeTHOM TOUKH.

OTtpakeHus: JOJKHBI paccCMaTpUBATHbCA B KaueCTBE MHHMMBIX HCTOYHHMKOB 3ByKa. OTH
OTpa)K€HHsI OT IOTOJIKOB WJIM TMOBEPXHOCTEH, Oojiee MM MEHee BEepTHKaJIbHBIX (acajoB
3IaHUI, OOBIYHO YCHJIMBAIOT 3BYK B TOYKe mpueMa. DPQeKT oTpakeHHs 3ByKa OT 3€MHOMH
MIOBEPXHOCTU HE JIOJKEH YUHTBIBAThCS, MOCKOJIBKY OH BKJIIOYEH B oOume (opmyisl (3.13),
(3.14) B kauecTBe cocTaBIAIOMEN AL p.



3.3.9.1.1 OtpaxeHust OT NMPENSATCTBUIl PACCUUTHIBAIOTCS COIVIACHO MPHUBEIACHHON HMKE
METOJIUKE MPH CIECTYIONINX YCIOBUAX:

L4 3CPKAJIBHOC OTPAKCHUC NPOUCXOJUT TAKUM 06pa30M, KaK IIOKa3aHO Ha PUCYHKC
3.10;

OTpa)KalOLLIaﬂ IMOBEPXHOCTD

% 0

Pucynok 3.10 - Ilpuxoa oTpak€HHOTO JTy4a B paCYETHYIO TOUKY R U3 MHUMOTO UCTOYHUKA
S1. Ilpu pOXOXKICHUH PACCTOSHUSA ¥, + 7o TPSAMOI JTyd OTPAXKAETCA OT MIIOCKOCTH MO
YTJIOM, PaBHBIM YTy TIAACHHS [3

. BeIMYMHA KOY(PUIIMEHTa OTPaXEHUs OT TMOBEPXHOCTH OOBEKTAa JOHKHA OBITh
6ompre 0,2;
o XapaKTepHbIC Pa3MEPhl OTPAKAIONIEH MOBEPXHOCTH OJIKHBI OBITh BEJIHMKH I10

CPaBHEHMIO C JJIMHON BOJHBI 3ByKa, COOTBETCTBYIOLIECH CPEIHEreOMETPHUUYECKOW YacToTe
OKTaBHOI1 mosiockl. [Ipy 3TOM 10JIKHO UMETh MECTO CIIEAYIOIIee HEPABEHCTBO:

M(lmin COSﬂ)Z > ﬂ“a
2r, 1, (3.51)

IIe A - OJIUHA BOJIHBI 3BYKa, M, COOTBETCTBYIOIIAS CPEIHETCOMETPUUYECKON YacTOTE f.;
OKTaBHOM TIOJIOCHI M CBSI3aHA C ATOM YaCTOTOM CIIEAYIONTUM cooTHOIIEHUEM: A = 340/fr;

Fso - PACCTOSIHUE, M, OT UCTOYHHKA 3BYKa J0 TOUKHU oTpaxeHus O;

For - PACCTOSIHUE, M, OT TOUKH OTpaxkeHus: O 0 paCueTHOUN TOUKHU;

B - yron nagenus B paauanax (cM. pucyHok 3.10);

Imin - MUHUMAJTBHBIN pa3Mep (IUTMHA WM IIUPUHA) OTPaXKArOIIEH MIIOCKOCTH (CM. PHCYHOK
3.10).

[Tpu HEBHIMOJHEHUU OJHOTO U3 MEPEUHUCICHHBIX BBILIE YCIOBUN JUIsl TAHHOTO OKTaBHOTO
Auarnai3oHa OTpaXCHUA HC YYUTBIBAKOTCS.

3.3.9.1.2 Ilpu pacuere CHM)XEHUS YPOBHA 3BYKOBOTO JaBJICHUSI JICHUCTBUTEIIBHBIN U
MHHUMBI HUCTOYHUKU paccMaTpuBarOTCA OTACIBHO. YPOBGHB 3ByKOBOf/'I MOIIMHOCTHU MHUMOI'O
HMCTOYHHMKA B OKTABHBIX JIMAa30HaX BBIYUCIISETCS O cleayromieit ¢popmyse [3]:

Lwm=Lws+101g (p) + O, (3.52)

rae Ly jm - ypOBEHb 3BYKOBOH MOITHOCTH MHMMOTO UCTOYHHUKA 3BYKa, 1b;

Ly - ypoBEHb 3BYKOBOM MOIITHOCTH AEHCTBUTEIBHOIO HCTOYHHKA 3BYKa, 1b;

p - KO3 PUIMEHT OTpakeHUs 3BYKa, MaIAr0IIero o yriioM 3 Ha npensitcteue (p > 0,2);

® - ¢dakrop HAMPaBICHHOCTH HCTOYHMKA B HAIPABICHUH MHHUMOTO HW300paxKeHUS
pacueTHOU ToukHu (Touka S| Ha pucyHke 3.10).

[Ipn oTpaxeHnn 3Byka OT OOBEKTOB C IKECTKUMHU TIOBEPXHOCTSIMH, HWMEIOIINX
HWIMHIPUYECKYIO (hopMy, KO3(DPUIIMEHT OTpakeHUs pacCUUThIBaeTCA Mo popmyie



pe Dsin(gn/Z)
2, (3.53)

rae D - nuameTp UMIHHIPA;
Fsc - PACCTOSIHME MEXAY UCTOYHHKOM 3BYKa M LIECHTPOM LIMJIMH]IPA;
¢ - yroa mexay nuausasmu SC u CR Ha pucyHke 3.11.
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Pucynok 3.11 - OtpaxkeHue 3ByKa OT HIIJIUH]pa

[lpr OTCYTCTBUU MaHHBIX O KOIPQPUIIMEHTE OTPAKECHUS €ro 3HAUYCHUE MOXKET OBITh
MPUOIMKEHHO OIEHEHO ¢ TOMOIIbI0 Tabuib! 3.20.

JIJIss MEIMOTO MCTOYHHKA 3BYKa BEJTUYHUHBI p U ® BBIYHCIIAIOTCS OTEIBHO B COOTBETCTBUHU
C IMyTeM IPOXO0XKICHUS OTPAKEHHOTO 3BYKOBOTO JTy4a.

Ta6numa 3.20 - KoagduuueHT oTpaxkeHus p

OOBeKT p
ITmockas skecTkast MIOBEPXHOCTD 1,0
CreHbl 30aHAN C OKHAMH C HEOOJIBIIUMHI YKPAIICHUSIMH HIH SPKEPOM 0,8
Crensl 3aBos10B n ¢adpuk, 50 % HMOBEPXHOCTH KOTOPHIX 3aHATa OTBEPCTHAMH, Pa3HBIMU 0,4
YCTaHOBKaMH U TpyOamu
OTKpBITHIE YCTaHOBKH (TpyOBI, 6AITHK U T.11.) 0

3.3.9.1.3 [IpubnuxeHHas OLEHKa OTPaXEHHs 3ByKa OT BEPTUKAJIbHBIX IOBEPXHOCTEH THIIA
BHEITHUX CTEH 3AaHUI MOXKET MPOU3BOIUTHCS TAKKE C TIOMOIIBIO (hOPMYIIbI, TPUBEACHHON B
3.3.7.3. JIns sTHX 1eneid HeoOXOAWMO BOCIOJB30BaThCS PUCYHKOM 3.3 W CUUTaTh, 4TO
OTpaXkaroliasi IUIOCKOCTh P sBIseTcs BHEIIHeW cTeHoW. Pacuer mpom3BoauTcss Ha OCHOBE
BBIYUCIICHUS PA3HOCTH JUTHH TPSMOTO 7,s M OTPAXKEHHOTO 7, JIy4eH.

IIpumeuvanus

1 [nst apexTHBHOrO OTpakeHHs 3ByKa HEOOXOMMO, YTOOBI CTEHa B TOYKE OTpPayKeHUs ObLIa IUIOCKOM, 110
KpaifHel Mepe Ha PacCTOSIHUH OJTHOI JUTMHBI BOJIHBI CaMOIl HU3KOH YacTOTHI B CIIEKTPE IIyMa.

2 T10CKOJIBKY OTpPa)KEHHE YCHIIMBAET 3BYK, TO 3HAK ALy, TOJKEH OBITh OTPHULIATENILHBIM.

3 B cnydae cymiecTBOBaHHsI HECKOJIBKUX OTPaKAIOIIMX MOBEPXHOCTEH NX BKJIaJ CyMMHpPYETCS.

3.3.9.2 Tlonockl 3€l€HBIX HaCaXJIEHUN [al0T CYIIECTBEHHOE CHUKEHHE YpOBHEH
3BYKOBOTO JaBJIEHUS ALse; TOJIBKO B CIIydasix, KOTJa OHH SIBJISIOTCS JOCTATOYHO MJIOTHBIMHU.
Jnst 5TOoro HeoO6XoauMo, YTOOBI OHM OOpa30BHIBAIM MOJHYIO MPETpay Ha MyTH HPSIMOTO
pacrpocTpaHeHHs 3ByKa, T.e. YTOObl HE ObUIM BHJHBI OTAEIbHBIC YYACTKH IyTH YeEpes3
pactuTenbHOCTh. CHIDKEHHE MOXKET OMpPEIeNSAThCS YYaCTKOM IIOJIOCH BOJM3M HCTOYHHUKA
JUIMHOW d; WM YYacTKOM IIOJIOCHI BOJIM3M pacueTHOM TOUYKU JUIMHOM dh, WM oOouMHU
y4acTKaMu JUTMHOU d) U d», Kak TokazaHo Ha pucyHke 3.12. [Ipu BeruuciaeHuu AuH d) U d;
panuyc KpUBOM MOXET ObITh B3ST paBHBIM NpUMepHO 5 kM. C Apyroil CTOpOHBI, y4acTKH
JUIMHOM d| M dy MOTYT OBITH B3SIThI BJI0JIb JTy4el, MPOXOAAIIUX MO YIJIoM 15° K MoBEepXHOCTH
rpyHta [3]. CHuXeHUE YPOBHS 3BYKOBOI'O MAABICHHUS ALs.; HEOOXOAMMO ONpEIENsATh B
OKTaBHBIX I10JIOCAX YaCTOT M B 3aBUCUMOCTH OT OOIIel AnuHEI dr = di + dp, M, IPOXOAUMOM
3BYKOM uepe3 IUIOTHYIO JIMCTBY y4YacTKa MOJIOCHI 3eJIEHbIX HAaCaKICHUH.

CHuxeHne ALse; OOBIMHBIMA MHOTOPSIIHBIMU MOJIOCAMM 3€JI€HBIX HACAKIACHUM C TUIOTHBIM
IPUMBIKAHUEM KPOH JIePEBbEB MEXKAY COOO0M M C 3allOJTHEHUEM IOJIKPOHOBOI'O NMPOCTPAHCTBA
KyCTapHUKOM CJIEAYET OMPEEIATh COTIACHO clenytomieit hopmyne u tabmure 3.21:




ae _[B 0% d, <20,

2
dy
PacyeTHas
HcToyHuk TOYKa

JlecHas mosoca

Pucynok 3.12 - Onpenenenue pacCTOSHUSA

Tab6numa 3.21 - locrosinHas B 1 k03 PUIUEHT 05,

Bemmanna CpenHereomerpuueckasi 4acTOTa OKTaBHOM nmosockl, '
63 125 250 500 1000 2000 4000 8000
B, n1b 0 0 1 1 1 1 2 3
Osen, AB/M 0,02 0,03 0,04 0,05 0,06 0,08 0,09 0,12

JIFMHHA METPO

Ui R e S

Y .

Maricrpajbias yiiiila

Pucynok 3.13 - Ilpumepbl pa30MBKH TEPPUTOPUU B OKPECTHOCTH JIMHUHA METPO HA YUACTKH,
OTJIMYAIOIIHECS 110 YCIIOBUAM PACIpOCTPAaHEHUS LIIyMa

HpI/I BEBITIOJIHCHU U HpI/I6J'II/I)KCHHBIX PaCU€TOB MOKHO BOCITIOJIB30BATHCA (l)OpMy.]'IOI\/'I
ALA sen = OA 3endf, (355)

TAC O sen = 0,08 - cpeHee 3HaueHNE TOCTOSHHOM 3aTtyxaHus, 1b/m, [13].

Ilpumevanus

1 JlepeBbs W KyCTapHHKH SIBISIIOTCS IUIOXMMH OapbepaMu JUId IIiyma. 3aTyXaHHe 3ByKa 3a CHeT
9KpaHUPOBaHMs MMH IIyMa OKa3blBaeTcs B 00mIeM HeBennko. OJHAKO WX KOPHU INPUBOIAT K IMOPHCTOCTH
MOJICTHJIAIONIEH TTOBEPXHOCTH, HaJl KOTOPOH pacmpocTpansiercss 3ByK. lloaTomy HamOonbmmii 3¢¢exr B
oca0NICHNN 3ByKa OOECIEeUMBACTCSA HE B PE3yNbTaTe dKPaHUPYIOUIETO IEHCTBHUS PACTHTENBHOCTH, a 3a CYET
YBEJIMYEHHS CHHIKEHUS 3BYKa MOJCTUIIAONIEH TIOBEPXHOCTHIO, KOTOPOE YUUTBIBAETCS MONpaBkoi ALy, OnHako
€CII JINCTBA IUIOTHOW PACTUTENBHOCTH IIEPEKPHIBAET XOJA 3BYKOBBIX JIydeH IOJHOCTBIO, TO BO3HHKAET
JOIIONTHUTEILHOE 3aTyXaHHE 3BYyKa, yYMTBHIBAEMOE 4IEHOM ALy, Jlec, mMOMOCHI HacaXIEHWH €CTECTBEHHOM
PaCTHTENBHOCTH, 3a00p U3 KYCTAPHUKOB - BCE 3TO MOKET OBITh MPUMEpPaMH ILUIOTHOH pacTuTensHOCTH. I'onble
K€ Cy4bs U I'0JILIC CTBOJIBI J€PEBHEB HU K KAKOMY JOMOJHUTCIIBHOMY IMOTJIONICHHUIO 3BYKAa HC IPUBOJAT.

2 ®opmyisl (3.54) u (3.55) MOXKHO MCHOJIB30BATH TPH IIKPHHE TIOJIOCHI 3€JIEHBIX HacaxeHni He 6omnee 200
M. Jnsg yuactka myt dy > 200 M npuHHMalOT AL,, paBHBIM 3HA4Y€HMIO, COOTBETCTBYIomeMy dy = 200 M.
CHIDKeHHE YpOBHS 3BYKOBOTO [JaBJICHUSI MOJOCAMH 3E€JICHBIX HACAXKICHHUH CIIEAyeT YYUTHIBATh TOJNBKO IPH
pacuere ypoBHEH 3ByKa Ha IUIOLIAJIKaX OT/AbIXa MUKPOPAHOHOB M TPy KWJIBIX JIOMOB, Ha IUIOMIAAKAX JTETCKUX
JIOIIKOJIBHBIX YUPEXK/ICHUH M Ha y4acTKax IIKOJL.

3.3.9.3. CHmxeHne ypoBHs 3ByKOBOTO AaBieHust AL, (1b) BciencTBue orpaHnyeHus yria
BUJUMOCTH YJUIIBI WJIM JOPOTH U3 PACUETHOW TOUKH CIEIYET ONPELNSTh 1Mo Gpopmyie




AL, = 101g@,
o (3.56)
IJIe 0 - YroJI BHIUMOCTH HEIKPAHUPOBAHHOTO YYAaCTKAa YJHWIBI MU JOPOTH U3 PacUeTHOM
TOUKH, Tpaj, (pucyHok 3.13) [11].

3.4 Pacuer o:kniaeMbIX YPOBHel 3ByKa OT ABMKYIIMXCH 00bEKTOB

3.4.1. Ha cenuteOHON TEpPUTOPHH B OKPECTHOCTH HAa3eMHBIX OOBEKTOB METPOIOIMTEHA
MOTYT PAacHoJIaraTbCsi HECTAIMOHAPHBIE HMCTOYHUKU HEMOCTOSHHOTO IIyMa, TaKue, Kak
PENbCOBBIN U aBTOMOOUIIBHBIN TpaHcnopT. LIlyMoBO# XapaKTepUCTHUKOM MOTOKOB PEeIbCOBOTO
TPAaHCHOPTA SIBISIOTCA MAKCUMAJIbHBIA LA max W SKBUBAJIEHTHBIA LA s YPOBHU 3BYKa,
u3MepeHHsle B ABA, a 1 aBTOMOOWJIBHOTO TpaHCIOPTa HOPMHUPYETCS TOJBKO
HKBUBAJICHTHBIM YPOBEHB 3BYKA LA 5, NBA.

3.4.1.1 TIlpu paccMOTpEHHUH MABMXKYIIMXCS OOBEKTOB HMX MOXHO paccMaTpuBaTh B
3aBHCUMOCTH OT MX Pa3MEpPOB, PACCTOSIHUSA 10 HUX U APYTUX YCIOBUM KaK TOYEYHBIE WU KaK
nuHelHble. [Ipu oueHb OONBIIUX PACCTOSHUSAX OTAENbHBIE OOBEKTHl H3IMYyYaroT IIyM Kak
chepuyeckre TOYCUHbIC HCTOYHUKU U TOT/Ia CHIKEHHE 3BYKa C PACCTOSSHUEM TPOUCXOJIUT T10
3aKOHY

ALy = 20 1g (r/ro), (3.57)

T/IE 7 - PAaCCTOSIHHE MEXAYy OOBEKTOM U MIPUEMHOMN TOUKOM, M;
7o - PaCCTOSIHUE MEXKYy OOBEKTOM U OTIOPHOM TOYKOH, M.

11 pumMedaHuce - HonpaBKa ALpac YaCTOTHO HE3aBUCHUMA U MOXKET MNPUMCHATHCA U1 pacdeTa CHUIKCHUA
YPOBHA 3BYKa KaK B OKTABHBIX JIMAIlIa30HaX, TaK U C KOppeKHHCﬁ A.

3.4.1.2 I[Ipu paccCMOTpPEHHH TPAHCIIOPTHBHIX MTOTOKOB BOJIM3M PACUETHOM TOYKH IMOCTCIHUE
MOTYT paccCMaTpUBaTbCsS 3a4acTyl0 KakK JIMHEWHbIE HMCTOYHHKU 3BYyKa C I[WJIMHAPUYECKOU
pacxoAUMOCThIO. B 3TOM cilyyae OTHOCUTENBHOE CHUKEHUE YPOBHS 3ByKa ALp,c B CBOOOJHOM
MIPOCTPAHCTBE OMMCHIBACTCS CIEAYIOMIEH (GopMyIIOii:

r
AL,,.=101g—,
To (3.58)

TJ€ 7 - KpaTdaiiee pacCTOSHUE MEKLy TPAHCIIOPTHOW JIMHUEH U IPUEMHOUN TOYKOH, M;
7o - KpaTyaiiliiee pacCTOsIHUE MEXIY TPAHCIIOPTHOW JIMHUEN Y OTIOPHOM TOYKOM, M.

Ilpumeuyanus

1 IMompaBka ALy, ompenensemas Gopmynoit (3.58), yacTOoTHO He3aBHCHMAa U MOXET HMPHMEHSATBCS Ui
pacueTa CHIDKEHHsI YPOBHsI 3ByKa Kak B OKTaBHBIX I10JIOCAX YacTOT, TaK U ¢ KOppeKuuei A.

2 @opmynoit (3.58) HeoOXOIMMO MOJNB30BAThCS NPU  pacdyeTe OSKBHBAICHTHOTO YpPOBHS 3BYKQ,
MPOHU3BOIMMOT0 aBTOMOOMIIBHBIM H PEJIbCOBBIM TPAHCIIOPTOM.

3.4.1.3 B ciyuae, Korja NpoOTSKEHHBIM JMHEHHBI MCTOYHHMK 3BYyKa KOHEYHOW IJIMHBI /
MO>KHO IIPEJCTaBUTh B BUJE CYMMbI HEKOT€PEHTHBIX M3JIydaTelled, CHUKEHHE YPOBHS 3ByKa B
CBOOOJTHOM IPOCTPAHCTBE OMUCHIBACTCS ClIeayIoLel hopmyoii:

arctg(l/ 2r)j

r

arctg(1/2r,)

AL, =10lg —101g£
"o

(3.59)

TZ€ 7 - pACCTOSTHUE MEXAY IPUEMHON TOYKOW U JIMHUEH 10 MEPIEHIUKYIAPY K HEH, M;
70 - PACCTOSIHUE MEXK]Ly OIIOPHOM TOYKOM U JIMHUEN 110 NEPIIEHIUKYJIAPY K HEH, M.

Ilpumevanus

1 IlompaBka ALp,, omnpenensgemas (opmynoil (3.59), 4acTOTHO HE3aBMCHMMA U MOXKET HNPHMEHATBCS UL
pacueTa CHIDKCHHS YPOBHS 3BYKa KaK B OKTaBHBIX JTHAIIa30HAX, TaK U C KOPPEKIHEH A.

2 Tlpu pacuere MaKCHMAaJIbHOTO YPOBHS 3BYKa, BBI3BAHHOI'O IPOXOMSAIIMM COCTaBOM PEIIbCOBOIO
TpaHCIOPTa, HEOOXOUMO TOJIE30BaThCst hopmyJioii (3.59).



3.4.2 Pacuer »HKBHBAJCHTHOTO YPOBHS 3ByKa, CO3JaBa€MOro TOE3JaMU  METPO,
HE00XO0IMMO MTPOU3BOIUTH COTJIACHO ClEeAyIolIel Gpopmye:

La s =2 + 10 1g (n) + 24,9 Ig (v) - 10 1g() + 10 1g (J), (3.60)

TJIe 71 - 9MCIIO Tap MOE3/10B B Yac, map/d;

V - CKOPOCTbh JIBHKCHHUSI ITO€3/1a, KM/,

¥ - PaCCTOSIHUE MEXIy ITPUEMHOM TOYKOW U OCBIO My TH, OJIMIKAMIIEro K pacyeTHOW TOYKeE,
M;

[ - nvHa oe3aa, M.

3.4.3 Pacuer OSKBUBAJEHTHOIO YypOBHS 3ByKa, CO3aBa€MOro IPUTOPOIHBIMU
AIIEKTPOIIOE31aMH, He0O0X0IMMO IPOU3BOIUTH COTJIACHO CIIEAYIOIIEH hopmyie:

Lass=11,1+101g (n) +24,9 1g (v) - 10 1g () + 10 Ig (). (3.61)

3.4.4 PacyeT 3KBHUBAJICHTHOI'O YPOBHS 3BYKa, CO3/1aBA€MOr0 MACCAXUPCKUMHU TOE3aMH,
HE0OXOAMMO MPOU3BOIUTH COTIACHO ClIeayIomIel hopmyre:

La s = 20,4+ 10 g (n) + 16,6 1g (v) - 10 1g () + 10 1g (). (3.62)

3.4.5 Pacuer 5KBHBAJEHTHOI'O YpPOBHS 3BYyKa, CO3[aBa€MOr0 TPY30BBIMH IOE3AAMH,
HE00X0IMMO MPOU3BOIUTH COTJIACHO cienyromeil popmyie:

La s =256+ 101g (n) + 16,6 1g (v) - 10 1g () + 10 Ig (). (3.63)

3.4.6 Pacuer MmakcMMaIbHOTO YPOBHS 3BYKa, CO3/IaBAEMOT0 T0€3/1aMU METPO, HEOOXOMMO
IPOM3BOIUTH COTIIACHO CIeayomei hopmyie

=27,7+351g(v)+ lOlg(MJ

r

L

'Amax

(3.64)

3.47 Pacuer MaKCUMaJlbHOTO YypOBHS 3BYyKa, CO3/1aBa€MOIr0  IMPUTOPOIAHBIMU
AIIEKTPOIIOE31aMH, He0O0X0IMMO POU3BOIUTH COTJIACHO CIIEAYIOIIEH hopmyie:

L jnax =36,8+34,91g(v)+ IOIg(Mj

r (3.65)

3.4.8 Pacuer MakCUMaJabHOIO YpOBHS 3BYyKa, CO34aBAaE€MOI0 MACCAKUPCKUMHU IOE3JaMU,
HE0OXOAMMO MPOU3BOIUTH COTIACHO ClIeaytomIel hopmyre:

=27,68+35lg(v)+ 101g(wj

r

L

'Amax

(3.66)

3.4.9 Pacuer MakcHMMaJabHOTO YpPOBHSI 3BYKa, CO3/1aBa€MOI0 TPY30BBIMU IOE€3/1aMHU,
HE00X0IMMO MIPOU3BOIUTH COTJIACHO ciexyomeii popmyie:

L, =40,5+26,6lg(v)+ IOIg(m),

Amax

r

(3.67)

Ilpumeuyanus

1 Ha y4acTkax >XeJe3HOIOPOKHBIX MyTeH, YJIOKECHHBIX Ha JICPEBSIHHBIC ILINAaibl, HEOOXOIUMO YYUTHIBATH
nonpaBky ALa ,, = -2 1bA. Ha ydacTkax KeJIe3HOJOPOXKHBIX MyTeil ¢ OTKPBITBIMHU CTBIKAMHU PEIbCOB CIEAYET
YUUTBIBaTh NONPaBKy AL, ,, = +2 nBA.

2 Ilpu BbIOOpe KO3 dHuMeHToB B dopmyrnax (3.60) - (3.67) ObuM UCIIOIB30BAHBI 3KCIIEPUMEHTAIbHBIC
JaHHEIE, IPUBEACHHBIC B padoTax [9], [10].

3.4.10 Pacyer »SKBHUBAJEHTHOIO YpPOBHS 3BYKa, CO3/1aBa€MOr0 aBTOTPAHCHOPTHBIMHU
MOTOKAaMHU C Y4eTOM TOMPaBOK ALy, ALar 1 ALp3 K ALA s, TPUBEICHHBIX B Tabmunax 3.22 -
3.24, He0OXOUMO BBITIOIHSATH 1O opMyIIe

Lass=162+101g (N)+ 13,3 1g (v) + 9 1g (1 + P,) + 10 Ig (), (3.68)



Trac N - THTEHCUBHOCTDH ABWKCHUSA TPAHCIIOPTHBIX ITOTOKOB B «YacC IMUK», aBT/LI;
V - CPeIHsIsl CKOPOCTh JIBUKEHUSI TPAHCIIOPTHBIX TIOTOKOB, KM/4;
P, - nons rpy30Boro 1 0OLIECTBEHHOI'O TPAHCIIOPTa B OOIIEM MTOTOKE, %o.

Tab6numa 3.22 - [lonpaBka ALy,

Uwco mooc ABMKEHUS JOPOTH B 000MX HAMPaBISHHIX 2 4 6-8

ITompaBka ALa; K ALa 5, IBA 2 1 0

Tab6numa 3.23 - [lonpaBka ALy,

Bun nokpsITHs Ipoe3xkel 4acTH JOPOru ITonpaska AL,,, 1BA
AcdanbTo0eTOHHOE TIOKPBITHE MPOE3IKEH YacTh TOPOrU 0
IleMeHTHOOETOHHOE OKPHITHE MPOE3KEN 4acTH JOPOTH 3

Tabnuua 3.24 - [lonpaBka ALa3

[TpoonbHBINA YKIOH YJIUIBEI WIIK IOPOTH, % 2 4 6 8 10
[MompaBka ALxz K ALa o (IBA) Tpu noie rpy30BBIX 0 0,5 1 1 1,5 2
aBTOMOOMIEH, aBTOOYyCOB M  TpOJJIEHOycOB B 5 1 1,5 2,5 3,5 4,5
CYMMapHOM YHCIIE TPAHCIIOPTHBIX CPENCTB B IMOTOKE,|  2() 1 2,5 3,5 45 6
%o 40 1,5 2,5 4 55 7

100 1,5 3 5 6,5 8

IIpumeuanus

1 IllymoBO#l XapaKTE€pUCTHUKONW aBTOTPAaHCHOPTHBIX MOTOKOB B coorBercTBHMH ¢ ['OCT 20444 sBnsercs
SKBHUBAJICHTHBI YPOBEHB 3BYyKa, YCTAHABIMBAEMBIN B 7,5 M OT OCH KpalHEeW MOJIOCH JBIKEHUS Ha BEICOTE 1,5 M
OT TIOBEPXHOCTH 3EMJIH.

2 Ipu BeIOOpe KO3 duUIHEHTOB B (dopmyne (3.68) ObUTM HCMONB30BAHBI AKCIEPUMEHTAIBHBIC TaHHBIC,
npusenenHsie B [9], [10].

3.4.11 Osxugaemblii 53KBUBAJICHTHBII ypOBEHb 3ByKa, CO3[JaBaEéMblii TpaMBasMH,
oTpesieNsIeTCsl Ha PacCTOSHUM 7,5 M 0T ocu Ounkaiinero mytu B 1BA no popmyine

Lase=59,751 + 10 1g (N) + 13,3 g (v) - 10 Ig (#) + ALaa. (3.69)

®opmyna (3.69) monmydeHa ¢ momouplo paboTsl [15] ¢ yueTom mpuMedaHusi 2 MyHKTa
3.4.1.2. ®opmMmyna y4HUTHIBA€T 3aBUCHUMOCTh MCKOMOI'O YPOBHS 3ByKa OT CpEJHEH 4acOBOH
MHTEHCUBHOCTH JIBUKEHUS TpaMBaeB N B TEUCHHE YETHIPEXUaCOBOI'0 MEepHOa ¢ HauOObLIeH
MHTEHCUBHOCTBIO JIBUKEHUS JJI1 JTHEBHOTO BPEMEHU WM OT MHTEHCUBHOCTU JBUKEHHS B
HaunOoJiee IIIyMHBIM 4acoBOM neproa HOUHOro BpeMeHH. [lonpaBka ALa4 yUUTHIBAET BIUSHHUE
OCHOBaHus NyTH B 1bA U ompenenseTcs coriacHo tadnuue 3.25.

Tab6numa 3.25 - llonpaBka AL a4

OcHoBaHHe TyTH ALp4, IBA PacueTHBINl MAKCHMaJIBHBIA YPOBEHB 3BYKa, IBA
IlImanpHO-IECUaHOE 0 82
[InanpHO-1Ie6EHOUYHOE +4 86
To ke, Ha MOHOJIMTHOM OETOHHOM IUINTE +1 83
MOHOJIUTHO-O0ETOHHOE +10 92

3.4.12 OxwupaeMbli MakCHUMajlbHBIM ypOBEHb 3BYKa, NBA, co3maBaeMblii TpaMBasMH,
OTpeneNsieTcsl Ha PAcCTOSHUM 7,5 M OT ocu Omrpkailiiero myTH TpamBasi C IOMOILBIO
nmonpaBoK ALaa, ALas 1 ALag, TpUBEICHHBIX B Tabmumax 3.25, 3.26 u Ha pucyHke 3.14.

Ilpumevanus

1 IMonpaBka AL a4, yUuTHIBaOLIask BINSHUE OCHOBAaHUS ITyTH B 1BA, onpenensiercst cornacHo tabimue 3.25.

2 TlonpaBka AL s, yYUTBIBAIOIIAS CHIDKCHUE IIIyMa B 3aBUCHMOCTH OT PacCTOSHUSA OT OCH OJIMbKalIIero myTtu
JI0 pacueTHO! TOYKH B ABA, MOXET ONpeneNnarses A TpaMBas MO YIPOLIEHHON HOMoOrpamme pucyHka 3.14
[15]. CormacHo rpaduky 3TOH pabOTH YMEHBIIEHHE MaKCHMAalbHOTO YPOBHS MPOUCXOAWT Ha 6 nBA mpu
YBEIMUYCHUH PACCTOSHUS B [IBa Pa3a BIUIOTH 10 45 M.

3 TMompaBka ALag, YIUTBHIBAOIIas BIMSHAE OTPaXKEHHOTO 3ByKa B IBA, ompexpemnsercs coriacHO Tabimiie
3.26. lonpaBka HAXOAUTCA B 3aBUCMMOCTH OT OTHOILEHHS BBICOTHI PACUETHOM TOYKHM /i, K LIMPUHE YJIULBI B
Mexay (acazamu 3naHuid. BeicoTa pacdyeTHOH TOYKM /iy, HaJ NOBEPXHOCTHIO TEPPUTOPHU IPUHHUMAETCA B
o0rmieM cirydae paBHO# 1,2 M.




Tabnuma 3.26 - [lonpaBka AL e

JIByCTOpOHHSIS 3aCTpoiKa
Tun 3acTpoiiku OHZ;);TTO(?I;?;M Otrnourenve Ay, / B
P 005 | 025 0.4 055 | 07
ALag, IBA 1,5 1,5 2,0 2,5 3 3,5

AL,s, nb

\\\ o~
’ N T~

~
~
15 \

I 1
15 20 30 40 50 100 m

I1—L

A max? 2— LADKB

Pucynox 3.14 - TlonpaBka ALs, CBsI3aHHAsi CO CHM)KEHUEM YPOBHSI 3ByKa B 3aBUCHUMOCTH OT
paccTosiHUA OT MPOEIKEN YaCTH yJIUIBI 10 TpaMBast

3.4.13 PacyeTHbIl CHEKTP TPAHCHOPTHOIO LIyMa y HApYXHOI'O OIpakKAEHUs 3/aHus
OINpesieNsIeTCsl 0 PAacCUUTAaHHOMY OXXHJAEMOMY YpPOBHIO 3Byka B ABA ¢ moMoIubko
OTHOCHTEJIBHBIX CIIEKTPOB. DTH 3HAYCHHs OKTaBHBIX ypOBHEW MpuBeIeHBI B Tadmuie 3.27
OTHOCHUTENIBHO YPOBHSA B 1BA.

3.4.14 IlonpaBku ALx;, K CHIKEHHIO YPOBHS 3BYKOBOIO JaBJICHHUS, BbI3BaHHBIC
HNOJCTUJIAIOIIEH IIOBEPXHOCThIO BONM3M TPAHCHOPTHBIX MarucTpajeil, ONHMCHIBAIOTCA
dopmynamu, puBeIEHHBIMY B rozpasaene 3.3.7.

3.4.15 CHumxenue ypoBHEH 3ByKa ALasg, ABA, 3KpaHaMu OECKOHEYHOW IUIMHBI OT
PENIbCOBOTO M aBTOMOOMIIBHOTO TPAHCIIOPTA CIELYET ONPEALIIATh COrTIacHO popmMyie

ALA3Kp = ALA3Kp B, (370)

rie ALasq B - BenunHa, A1bA, onpenensemas no tabauue 3.28 B 3aBUCUMOCTH OT Pa3HOCTH
JUTHH Ty TeH TPOXOXKIACHHSI 3BYKOBOTO JIy4a O, M, IIPH MPUHSATOU BBICOTE DKpaHa.

Tab6numa 3.27 - [lonpaBKU K OTHOCHTEJIbHBIM CIIEKTPaM TPAHCMOPTHBIX IYMOB

CpenHereoMeTpuiyeckue 4acToThl, ['1], B OKTaBHBIX MOJIOCAX
Hcrounuk myma 4acToT
125 250 500 1000 2000 4000

ABTOMOOHITLHBIN TPAHCIIOPT +2 -1 -4 -4 -7 -13
TpamBait -2 +3 -3 -6 -8 -13
ITaccaxxupckue W Tpy3oBble  moe3na  Ha| +1 +1 -1 -6 -10 -18
3JIEKTPUYECKOU TATE

[IpuropoHbIe dJIeKTpoTnoe31a -4 -2 0 -5 -11 -19

Tabnuna 3.28 - CHuKeHnne YPOBHS 3BYKA AL 5yp g VISl TPAHCIIOPTHBIX IOTOKOB

3, M | 0,005 [ 002 | 006 | 0014 | 0028 [ 048 | 0083 | 14 | 24 | 6




Alpwos,;BA | 6 | 8 | 10 [ 12 | 14 | 16 | 18 | 20 | 22 | 24 |

PazHOCTD JnMH TyTel MPOXOXKAECHUS 3BYKOBOTO Jy4a O, M, B COOTBETCTBHH CO CXEMOU
9KpaHa, IPUBEIEHHON Ha pUCyHKe 3.7, clieyeT onpenensaTs no popmyre

§=dy +d,-dy, (3.71)

rne dse - paccTosHUME, M, OT MHCTOYHMKA 3ByKa J0 TOYKM, JIexamedl Ha pebOpe
NoJyOeCKOHEUHOT0 3KpaHa M Ha IyTH, ONpeAeIieMOM HAaUKPAaTYAUIIIMM PACCTOSTHUEM MEXITy
HMCTOYHUKOM U PaCYETHON TOUKOM;

der - paccTosiHWE, M, OT PacueTHON TOYKH J0 YIMOMSHYTOH BBIIIE TOYKH, JEXKalled Ha
pedpe 1mosyOecCKOHEYHOr0 dKpaHa U Ha IIyTH, ONpPENeIsieMOM HAaUKpAaTYaWIINM PacCTOSHUEM
MEXIy UCTOYHUKOM U PaCUETHON TOYKOU;

dy - pacCTOsIHME, M, OT UCTOYHHUKA 3ByKa JI0 PACUETHON TOUYKH.

3.4.16 CHmxeHHE ypOBHS 3ByKa DJKPaHOM KOHEUHOW JUIMHBL AL, ABA, ciemyer
OTpeNIeTsATh 1o popMyIie

ALAaKp = ALAaKp ot AL[, (372)

AL
rie ALpsp o - MEHBIIAs U3 BEJIUYUH Aokpey Awpa2 - nBA, ompenensieMbIX MO TaOJHIle

3.29 B 3aBUCHUMOCTHU OT BEJINYUHBI ALy B;
A, - momnpaska, AbA, ompenensemas no Ttabmuue 3.30 B 3aBUCHMOCTH OT Pa3HOCTH

Asxpa; 1 Avkpa?2

BCJIIMYHUH

[Ipumeuanue - Benuunnsl Aoxpay gy Aoxpa2 ONPEJCIAIOTCS B 3aBUCUMOCTH OT YIJIOB Oj M O, ITOJ

KOTOPBIMH BHUJIHBI Kpasi 3KpaHa, COIJIaCHO PUCYHKY 3.15.

DKpaH-CTeHKa

Pucynok 3.15 - Bun cBepXy dKpaHa KOHEUHOM JJTUHBI

R- pacyeTHad TOYKa

Tabnuma 3.29 - CHM:KeHHMe YPOBHS 3BYKa — Aol [IpH 3aJaHHOM yrie o;; (i = 1,2)

0, ¥ 0, TPaL 45 | 50 | 55 ] 60 | 65 | 70 | 75 | 80 | 8 [ 90

AL nowp 8, ABA CHMXEHHE YPOBHS 3ByKa Aokpay g Axpal  nBA npu JAHHOM YIIIE O U O, TPaL.
6 1,2 1,7 2,3 3,0 3,8 4,5 5,1 5,7 6,0 6
8 1,7 2,3 3,0 4,0 4,8 5,6 6,5 7,4 8,0 8
10 2,2 2,9 3.8 4,8 5,8 6,8 7,8 9,9 10,0 10
12 2,4 3,1 4,0 5,1 6,2 7,5 8,8 10,2 11,7 12
14 2,6 34 4,3 54 6,7 8,1 9,7 11,5 13,3 14
16 2,8 3,6 4,5 5,7 7,0 8.6 10,4 12,4 15,0 16
18 2,9 3,7 4,7 5,9 7,3 9,0 10.8 13,0 16,8 18
20 3,2 3,9 4,9 6,1 7,6 9,4 11,3 13,7 18,7 20
22 33 4,1 5,1 6,3 7,0 9,8 11,9 14,5 20,7 22
24 3,5 4,3 5,8 6,5 8,2 10,2 12,6 15,4 22,6 24




Ta6nuna 3.30 - [lonpaBka A, B 3aBHCMMOCTH OT Pa3HOCTH BeJHYHH AL pe - AL a2

AL pppey  AlLgyps pa | 0 | 2 | 4 | 6 | 8 |10 | 12| 14| 16 [ 18 | 20 | 22

A,, 1BA 0 |08 15202426 28]29]29]30]30]30

3.5 lHopsaok moxdopa MeponpUATHIA M0 00ecrieYeHHI0 TPe0yeMOoro CHUKeHHMs 1yMa

3.5.1 Ilocne onpexneneHus BeIHMYUH TpeOyeMOro CHMKEHHs ypOBHEH LIyMa B PacUeTHBIX
Toukax coryacHo 3.1.9 crnenyer HUCTOYHHMKHM, LIYM OT KOTOPBIX TpeOyeTcsi CHU3MTD,
pasMecTUTh Ha TEPPUTOPUU OOBEKTa B MecTe, HauOoJiee yAaJIeHHOM OT PAacUETHBIX TOYEK.
[Ipryem 3T UCTOYHHMKH M 3[aHHUS WM COOPYKEHUS, B KOTOPBIX OHU PACIIOJIOKEHBI, CIIEAYET
pasMmeliaTb TakuM o00pa3oMm, 4TOObI HanOojee HHTEHCUBHBbIC OBUIM SKPAaHUPOBAHBI OT
pacueTHBIX TOYEK 3MAHUSMHU WM COOPYXCHHUSMH C MEHEe WHTCHCHBHBIMH HCTOYHHUKAMHU
nryma.

3.5.2 Mznyyarone KOHCTPYKIUH HWCTOYHHKOB, ITYM OT KOTOPBIX TPeOyeTcs CHU3UTh, a
TaKKe OKHAa W JBEpU IIOMEIIECHUI, B KOTOPHIX OHU YCTAHABJIMBAIOTCS, CIEAYET, IO
BO3MOXXHOCTH, OPUEHTHPOBATh B CTOPOHY, MPOTHBOIOJIOXKHYIO HANPABJICHUSM B PaCUETHBIC
TOYKHU.

3.5.3 Ilocne BBINOIHEHUS] apXUTEKTYPHO-IJIAHUPOBOYHBIX MEPONpPUATHII cornacHo 3.5.1,
3.5.2 HeoOXoIUMO NPOM3BECTH MEpepacyeT OKUAAEMBIX YpOBHEH mIymMa U TpeOyemoro
CHIDKEHHSI YPOBHEH IIymMa HMCTOYHUKOB, K KOTOPHIM OBUIM TPHUMEHEHBI BBIIICYKa3aHHBIC
MEPONPHUATHS.

3.54 Tlogbop CTPOHUTETHHO-aKyCTHUYCCKHX  MEPOIPHSITHA  IOCJIE  BBITOJHCHUS
ApPXUTEKTYPHO-TUIAHUPOBOYHBIX ~ MEPOIPUATUH  ClIeyeT BBIIOJHATH B Hauyane JUisd
HCTOYHHUKOB C MAaKCUMAJIbHBIMU TPEOOBAHHSIMH IO CHIDKEHHUIO YPOBHEH ITyMa.

3.5.5 OCHOBHBIMH CTPOMUTEIBHO-aKyCTHUECKUMH MEPONPHUATUAMU I10 CHIKEHHUIO LIyMa
HCTOYHHUKOB Ha 00BEKTaX METPOIOIUTEHA SBIISIOTCS:

- JUI1 BEHTWIALIMOHHBIX CHUCTEM, KOMIIPECCOPHBIX, CKPYOOEpHBIX W T.I. - YCTAHOBKA
TIIIIUTENEH IyMa B COOTBETCTBUU C Pa3pabOTaHHBIMH peKoMeHnanusMu. Kpome toro, mist
BEHTHJIITOPOB, YCTAHABIMBAEMBIX OTKPBITO (KPBILIHBIE, EPEABUKHBIE KOMIIPECCOPHI U T.I1.),
JOTIOTHUTEBHO K TJAYHNIMTENSIM [IyMa - YCTAaHOBKA NIYMO3AIIUTHBIX KOXYXOB B
COOTBETCTBUH C PEKOMEHIALUSAMHU, U3J10KEHHBIMHU B 3.5.7;

- Ui TEXHOJOTMYECKOTO OOOpYAOBaHMS - YCTaHOBKA B 3[aHHS C MPEHMYIIECTBEHHOM
OpHEHTAaIell OKOH M JBepeil B CTOPOHY, MPOTHBOIOJIOXKHYIO HAlpaBIECHUSIM B pacyeTHbIE
TOYKH, a TAK)K€ MCITOJIb30BAaHHE IITyMO3AIIUTHBIX KOHCTPYKIMI OKOH U JIBepei (pHitoKeHne
A);

- JUIA MOEYHBIX IUIOMIAIOK aBTOTPAHCIIOPTA - YCTAHOBKA IITYMO3AIIUTHBIX JKPAHOB CO
CTOPOHBI CETUTEOHON TEPPUTOPHUH.

3.5.6 [l cHMKEHUS IIyMa BEHTHJISIMOHHBIX CHUCTEM, KOMIIPECCOPHBIX PEKOMEH[YETCS
OpUMEHATh TpyOdaTble M IUIACTHHYATHIE TIUIYIIUTENN IIyMa, KOHCTPYKLUH KOTOPBIX
noJ0MPAalOT B 3aBUCUMOCTH OT pa3MEpoB BO3/1YyXOBOJA, JOMYCTUMOW CKOPOCTH BO3IYIIHOTO
IOTOKA, TPeOYEMOro CHM)KEHHUS] OKTABHBIX YPOBHEH 3BYKOBOT'O JIaBJICHUS U MPEAIOIAraeMoro
MecTa JJIsl YCTAaHOBKHU TITYLIHTEIS.

PaGoune uepTexu KOHCTPYKIMH THIOBBIX TPyOUaThIX M IUIACTUHYATHIX IIIyLIUTEIEH
IIyMa U UX aKycTuieckas 3(eKTHBHOCTH IIPUBEJICHBI B TUIIOBOM anbbome [8].

HeoOxonumyro anuHy TpyOdaThlX M IUIACTUHYATBIX IIIyIIUTENEH cieqyer noadoupaTh
TaKuM 00pa3oM, 4TOOBI BEJIWYMHBI aKyCTHYeCKON 3()(PEeKTUBHOCTH TIIyMIUTENS B OKTABHBIX
[0JI0CaX YacTOT OBUIM HE MEHbIIE 3HA4eHUH TpeOyeMoro CHMKEHMs YPOBHEH UIyMa.
YTO4YHEHHBIE JaHHbIE 00 aKycTH4ecKoil 5(QEeKTUBHOCTH TIIyIINTENCH NpPUBEACHBI B
npuioxxenuu 1 PykoBoactsa [4].

B OonpmmHCTBE CcilyyaeB JUIMHA TJIYLIMTENS HE JOJDKHA TNpeBblmath 2 M. J[nmHa
rrymuTtens Oomee 3 M HemenecooOpa3Ha M3-3a  HEW30EKHBIX KOCBEHHBIX —ITYTEH
pacmpocTpaHeHus nryma. B Tex cimywasx, korzna tpeOyemas JAJIUHA TIYLIIUTENs MpeBbIaeT 3




M, CledyeT JACNUTh TIyIIUTeIh Ha JABE dYacTh. [[nuHaA BO3MyXOBOAa MEXIYy YacCTsIMHU
rymmrtens gomxHa coctaBiatek 0,8 - 1,0 M. Bo m3bexxanue pacmpocTpaHeHHs 3ByKa IO
METaJUIMYE€CKOMY BO3JYXOBOJy KEJIAaTeIbHO Ha A3TOM YYacTKE YCTaHaBJIUBATh THOKYIO
BcTaBKy AnnHOM 100 - 150 MM.

Heob6xoaumoe cB0OOIHOE CeueHUE TIIYITUTEINSI OMIPEACIISIOT U3 COOTHOIICHUS

o (3.73)

ce ’

Ao

rie O - 00BEMHBIH PaCX0J BO3yXa depes MIYIINTENb, M°/C;

Vyion - JOIYCTHMAsi CKOPOCTh BO3yXa B IUIyIIHTENE, M/C.

B of0mewm ciydae Vyon ClieAyeT BBIOMpAaTh B 3aBUCHMOCTH OT JOIMYCTHMOTO YPOBHS
3BYKOBOI MOIITHOCTH IIyMOOOpPa30BaHMS B CAMOM TIIYIIUTENE, OIPENENsIeMoro 1o Gopmyse

LW)JOH i LWBXi + ALTp is (374)

rae Lwsx i - YPOBEHBb 3ByKOBOW MOIIIHOCTH Ha BXOJI€ B TJIYIIUTENb B i-il OKTaBHOM noJioce, 1b;
ALy i - TpeOyeMoe CHIKEHHE YPOBHs 3BYKOBOW MOIIHOCTH, Ab, OIpefensieMoe COriIacHo
3.1.9.
Benuunny Ly ; MOKHO OTIpenessaTh mo hopMmyiie

Lwexi = Lwi+ ALw  cern, (375)

rae Lw; - ypoBEHb 3BYKOBOM MOIIIHOCTH BEHTHJIATOPA B i-d OKTABHOM Iosoce, 1b;

AL i cern - CHMKCHHE YPOBHS 3BYKOBOW MOIIIHOCTH IO MyTH PaCIpPOCTPAHCHUS 3BYyKa B
BO3[yXOBOJI€ OT BEHTHJISATOpA 1O TIYLIUTENs B i-ii OKTaBHOHM moioce, nb, ompenensembie
cormacHo 3.3.4.5.

DKCrepUMEHTAIbHBIE JaHHbIE O COOCTBEHHOM IIIyMOOOpPa30BaHMM B IUIACTHHYATHIX
rrymuTtensx cedenueM F = 0,5 - 0,8 = 0,4 M’ ¢ miacTuHamu Tonmuuol 100 u 200 MM u
dakTopom cBOOOIHON MomaAu Oy = 0,5 (@ = Fs / F) mpuBenensl B npunoxxenuu b. [l
JIPYTHX CEYCHUH Ha BCEX YaCTOTaX K TAOJWIHBIM JIAHHBIM CIIEAYeT MPUOABIISITh ITOTPABKY:

AL, =101g-2,

0,4 (3.76)

e F - WIoma/b CeYeHHs YCTaHABIMBACMOTO Ty IIHTEIS, M.

[ymoo6pazoBanue B TpyOUyaThIX MIYHIMTENSAX CJEIyeT OMPENeNiaTh MO ITaHHBIM st
IUTACTUHYATHIX TIYIIHTENEH ¢ 0OTeKaTensiMH Ha BXOJE C DKBUBAJCHTHBIM TEPUMETPOM
3BYKOITOTJIOLIAIOIINX TOBEPXHOCTEH MOMEPEUYHOTO CEUEHUSI.

[Ipumeuanue - Jus npeaynpexIeHHs BbIAyBaHHS CTEKIOBOJOKHHCTOTO MaTepHala Vi, HE JOJDKHA
npessIaTh 15 m/c.

['mymmreny nryma cieiyeT ycTaHaB/IMBaTh KaK MOXKHO OJMIKE K BEHTUIIATOPY.

3.5.7 Koxyxu s OTKpPBITO CTOSIIETO OOOpYAOBAaHUS, SBIISIFOIIETOCS HWCTOYHUKOM
IMOBBIIICHHOI'O IIyMa, CJICAYCT NPOCKTUPOBATHL M3 JIMCTOBBIX HCECIrOpPACMbIX WM TPYHAHO
CropaeMbIX MaTepuanoB. TONIIMHY CTEHOK KOXXyXa MOAOHUPAIOT HCXOJs W3 YacCTOTHOMU
XapaKTEPUCTHKH TPeOyeMOM M30JIALUU BO3IYIIHOTO IIyMa, KOTOPYIO B CIy4yae BBITOJTHEHUS
CTEHOK KOXKyXa C BHYTPEHHUM MOKPBITHEM M3 3BYKOIOTJIOMIAIOLIETO MaTeprasa OnpeaesioT
no ¢opmyne

Rirpi=ALyyi+ AR; +5, (3.77)
rae AL, ; - TpeOyeMoe CHMKCHHE YpOBHS 3BYKOBOIO JaBJICHMs B i-i OKTaBHOH mojoce
4acToT, Ab, onpeaenseMoe cornacHo 3.1.8;

AR; - momnpaBka, Ab, BeIYUCIsieMast o Gopmyiam:
a) I KOXKYyXOB CO 3BYKOIIOTJIONIAIOIEH 0OTUIIOBKOM

AR,’ =10 lg Olo6r is (378)



TJIE Ologn ; - PEBEPOCPALIMOHHBIN KOA(DGUIIMEHT 3BYKOMOTJIOMICHHS OOIUIIOBKH B i-ii OKTABHOM
T0JIOCE YaCTOT;
0) a1t HEOOIMIIOBAaHHBIX KOXKYXOB

AR _101g D
S, (3.79)

e Syer - IUIOMAAL BOOOpakaeMOW TIOBEPXHOCTH TpaBWibHOW (opmbl (momycdepa,
MapasUieenuIe] 1 T.4.), BINIOTHYIO OKPYKAIOIei HCTOUHUK, M*;
2
Sk - TUIOIIAIh TOBEPXHOCTH KOXKYXa, M.

[Mpumeuanune - [Ipu dys,; < 0,4 B JaHHOI OKTaBHOW MOJIOCE KOKYX MOKHO CUMTATh HEOOJIMIIOBAHHBIM U
BBITIOJHATH pacueT AR;, 1o popmyie (3.79).

W3onsmus BO3IYIIHOTO IIyMa CTeHKaMH KOXyXa R; IoJkHa OBITh HE MEHEe Ry rp ; BO BCEM
HOPMHPYEMOM JHaIra30He 4acToT. YacTOTHBIE XapaKTEPUCTUKH U30JISIUHN BO3IYITHOTO IIIyMa
HEKOTOPBIMH KOHCTPYKIUSMH MPEACTABICHBI B IPUIIOKEHHU A.

Koxxyxu IOMKHBI OBITh TEPMETHYHBIMU, CHEMHBIMU WM Pa300pHBIMUA C BO3MOXHOCTBIO
JIOCTyNa K BaXKHBIM y3J7aM 000pyaoBaHus (IBepibl). [IpoemMbl B KOXKyXax C MPOITyCKaeMbIMH
Yyepe3 HUX KOMMYHHKAIUSAMU JIOJKHBI OBITh TE€PMETU3UPOBAHBI BA3KOYTIPYTHM MaTEPHAIIOM.

[Ipn HEOOXOAMMOCTH TPOIyCKa 4Yepe3 KOXKyX BO3yXa MPOITYCKHBIE OTBEPCTHUS CIEIYyeT
CHa0XaTb MIIYIIUTEISIMU, 00ECICUNBAIONINMMU CHIDKCHUE IIyMa HE HUXKE Ry p ; ATl CTEHOK
KOXKyXa.

Koxyxu crnemyer ycTaHaBiIMBaTh TakKUM 00pa3oM, 4TOoObl HE OBLIO CONPHKOCHOBEHUS C
3JIEMEHTaMH H30JIMPYeMOTo 00OPYAOBaHUS M C HJIEMEHTAaMH KOHCTPYKIHUiL, HA KOTOPBIX OHO
yCTaHOBNEHO. /JIng pa3BsA3KM MOXHO HCIIOJB30BaTh BHOPOHM3OJIHMpYIONIIUE (PE3MHOBBIC)
HPOKJIA/IKH.

3.5.8 Ilocne moadopa CTPOUTENBHO-aKyCTUYECKHX MEPOINPHIATUN MO CHIKCHHMIO LIyMa
HEOOXOAMMO BBINOJHUTH IepepacueT OXHMIAEMBIX CYMMapHBIX YPOBHEH IIymMa BO BCEX
pacueTHBIX TOYKAaX OT KMCTOYHUKOB Ha OOBEKTE METPOINOJIUTEHA C YYEeTOM BCeX
IpeuIaraeéMbIX IIyMO3AIIUTHBIX MEPONpUATUH. B ciryyae mojosxurensHoOro 3HayeHus ALq, B
BeIpaxkeHusX (3.1), (3.3), (3.5), (3.6) xoTs ObI 11 OJHON U3 PACUETHBIX TOYEK HEOOXOAMMO
BBIIBUTH  OOYCJIOBIMBAIOIIME ATOT (AKT TNPUYMHBI W YCTPaHUTh UX, M0J00paB
COOTBETCTBYIOIIEE ITYMO3AIIUTHOE MEPOTIPHSTHE.

4 AKYCTHYECKOE ITPOEKTUPOBAHME CTAHIII/II71 METPOIIOJIMTEHA
4.1 O01He moJoKeHus

4.1.1 Hacrosmmii CBoJl mpaBHJI NMPEACTABISIET METOAUKY aKyCTHYECKOTO TIAHUPOBAHUS
OCHOBHBIX ITOMEIIECHUH 1 3aJI0B CTAHLIUK B YPOBHE MOCAAOYHBIX IIaT(HOPM METPOIOIUTEHOB
C UCTOJIb30BaHUEM APXUTEKTYPHO-CTPOUTEIBHBIX U 3JICKTPOAKYCTHUYECKUX CPEJCTB.
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Pucynox 4.1 - Pexomenayemoe Bpems peBepoeparuu Ha yactotax 500 - 2000 ' qist 3a5moB
CTaHIUH B YPOBHE MMOCATOYHBIX IIAT(HOPM METPOIIOIUTECHA

4.1.2 Vcnonp3oBaHue B MOJHOM Mepe aKyCTHUYECKUX MEpONpPUATHH, pa3paOOTaHHBIX Ha
ocHoBe Hactosmiero CBoJia MpaBwil, TO3BOJIUT OOECIIEYNTh BO BCEX THIIAX HCIIOIB3yEMBIX B
METpOIOJIUTeHE JUId NpHeMa M SBaKyallu Jroed IOMEIIEHUH NpH Ppa3HBIX YCIOBUSX
9KCIUTyaTallil HOPMATUBHBIE YPOBHM IIYMOBOrOo ()OHa B COOTBETCTBUU C CAHUTAPHBIMU
HOpMaMH U pPa300pYMBOCTb IEpelaBaeMOi IO CHUCTEMaM 3JIEKTPOAKYCTUKH peueBOM
uHpopmanuu He HIke kiaaccoB [ u Il mo TOCT 25902.

4.1.3 Ilpu akycTu4yeckod TMpHEMKEe IOMeIIeHul, OO0OpYIOBAHHBIX aKyCTHUECKUMHU
CpeICTBaMH, COIJIacHO HacTtosmeMmy CBOLy MpaBWI CIEAYEeT IMPOU3BOAUTh H3MEPEHHUS
ypoBHel 1ymoBoro (ona cormacHo ['OCT 23941, usmepeHue BpeMeHH peBepOepauu
corsacHo [OCT 24146 n u3mepeHust pa300opunBocTy peueBor nHpopmanuu cornacHo [OCT
25902.

4.2 llepeyeHb HOPMHPYEMBIX IAPAMETPOB

OCHOBHBIMH HOPMHPYEMBIMU IMMapaMETpaMU B OIICHKE aKyCTHYeCKoro kKomdopTa 3alioB
CTaHIIMH METPOTIOJIUTEHA SBIISIOTCS:

- YPOBEHB JIOMYyCTHUMOTO IITyMOBOTO (pOHA COTJIACHO KPUBOM IpeaenbHbIX criekTpoB [1C-75;

- Bpems peBepOepalyy NOMELIeHUI cTaHiuil MeTpononuteHa npu 70 %-Hoilt u Ooisee
CTETNCHH 3aIlOJIHEHUSI B 3aBUCUMOCTH OT oObeMa (COrIacHO PHUCYHKY 4.1) ¢ JOMyCTHMBIM
MObEMOM Ha HU3KUX yacTtoTax (125 - 250 I'n) He Gonee Ha 20 %;

- OTHOILIEHHUE TOJEe3HOr0 CUrHana (MHQOpPMAIMOHHOW peur) K IIyMy Ha BCed IUIOIIaIu
npuemMa JOJKHO OBITh TPU MUHUMAJILHOM YPOBHE TMHAMHYECKOTO JUANa30Ha PEYr HE MEHee
15 nb;

- YaCTOTHAs XapaKTEpUCTHKA 3BYKOMEpeIayu JOJKHA OBITh POBHOW B JAMANa3oHE YacTOT
100 - 5000 I'u BO Bcex 30HaX UCCIEAYEMOro MOMEIIEHHUS, C JOMYCTUMON HEPAaBHOMEPHOCTHIO
+3 nb;

- Takas >K€ HEpaBHOMEPHOCTh JIOMyCKaeTcs MpH paboTe CHCTeMbl 3BYKO(PUKALUU MpU
OIICHKE OOIIIETO YPOBHS MOJIS B OTACIBHBIX 30HAX MOMEIIEHUN CTAaHIIUA METPO;

- 00BEKTHBHAS OLIEHKA CJIOTOBOI pa30OpPUYMBOCTH peud MpU paboOTe CUCTEMBI O3BYUEHUS
CTaHIIMM B HOMHUHAJILHOM peXHUME J10JKHA ObITh He MeHee 80 %.

4.3 MeToauka aKyCTH4€CKOr0 MPOEKTHUPOBAHUS CTPOSIIIMXCH M BHOBb CO3/1aBaeMbIX
CTAHIMH METPONOJIUTEHA

AKyCTI/I‘-IeCKOG MMPOCKTUPOBAHUEC 3aJI0B CTaHIMHU MCTPOIIOJIMTCHA BBIIIOJIHACTCA B



COOTBETCTBUH CO CTPYKTYPHOH CXEMO MOCIIEI0BATEIIEHOCTH OTIEpAIUid, TPECTaBICHHON Ha
pucyHke 4.2. Huxe uznaraercs coepkaHue BceX He0OX0AUMBIX ONEpaIfii.

4.3.1 Ha mnepBoMm »3Tame MpOU3BOAUTCS MOAOOP BCEX AaPXUTEKTYPHBIX UepTEKen
IPOEKTHUPYEMOro oOBEeKTa B TMOJHOM oObeme. OOs3aTenbHbl IUIaHBL, MPOJOJBHBIA H
MOTIEPEYHbIN pa3pe3bl U YEPTEKU KOHCTPYKUUHN orpaxacHuidl. Heo6xoaumMo uMeTh nepeueHb
MaTepHaioB, KOTOpbIe MPENoiaraeTcss MCIob30BaTh B OTAEIKE MHTEpbepoB craHiuu. Ha
ITOM JTale TaKXe pPACCUUTHIBAIOTCS BCE T'EOMETPUYECKHE TIapaMeTpbl 3aja CTaHIHH
(TITomIaaM BCeX YYaCTKOB OTPaKACHUN U OOIIMIA BO3AYIIHBIH 00beM).
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Pucynox 4.2 - bnok-cxema 1nocie10BaTeIbHOCTH ONepaliii aKkyCTHUECKOTO IPOEKTUPOBAHUS
CTaHIMH METPOIOJIUTEHA

1. IlpencraBieHue apXUTEKTYPHO-IJIAHUPOBOUHBIX ¥ KOHCTPYKTUBHBIX JAHHBIX IIOMEICHHS.

2. AHanu3 NIyMOBOTO peKuMa MOMEUIEHUs Ha IPEeMET COrJIACOBAHUS €0 C HOPMAaTUBHBIMU YPOBHSAMU.

3. IlepBast KOppeKLHUs IPOEKTA.

4. AKyCTHUECKHII pacueT NMOMEIIEHHs Ha HpPeIMET COIJIACOBAHUS C 30HAMU ONTHMYMOB [yl BpPEMEHU
peBepOepanyu 1 Ipyrux aKyCTHIECKUX ITapaMeTpoB.

5. Bropast KoppeKius mpoeKTa.

6. DIEKTPOaKyCTUUECKUI pacueT MOMEILECHUSI.

7. BbIBOA HJaHHBIX MO BCEM AaKyCTHYECKHM IapaMeTpaM IOMEIICHUS M TpeOOBaHMH K TEXHHYECKUM
XapaKTEePUCTHKAM 3JIEKTPOAKyCTHUECKOH almapaTypbl U HHKEHEPHO-TEXHUUECKOTO 000PyA0BaHUS.

4.3.2 Ha BTOpOM 3Tane npou3BOAUTCS pacyeT YPOBHS MPEANOIaraéMoro uryMoBoro (ona
CTAaHLUHU B MAaKCUMAJIbHO HANPSKEHHOM PEXHUME 3KCIUTyaTaluy («4ac MHUK») MPU OTCYTCTBUU
AKyCTUYECKMX MEpONPUATHM, T.€. IO IEPBOHAYAIBHO IPEACTABICHHBIM apXUTEKTYPHO-
IUITAHUPOBOYHBIM U KOHCTPYKTHUBHBIM pellleHus M cTaHuuu. [Ipu 3Tom oOmumii ypoBeHb 3ByKa
B HEKOTOPOW TOYKE MOMEIIEHUs, PACCUMTHIBAEMbI B OOIIEM BHJE KaK CymMMa IpPSIMOTO H
nruddy3HO-pacCETHHOTO 3BYKa, IPEACTABISIETCS Clenytomen (hopmyJioi:
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0.1 Ly,
re Wi = W,10%

Ly, OKTaBHbIE YPOBHU 3BYKOBOH MOIIHOCTH KaXJOTr0 i-r0 HCTOYHHKA IMIyMma,
paccuuThiBaeMble B auamnazoHe 4actoT 63 - 8000 ['u, nb, mo oTHomeHHI0 K MOpoOroBomy
ypoBHIO W) = 102 Br;

Q); - pakTOp HANPaBIECHHOCTH i-I'0 UCTOUYHHKA 3BYKa;

N - o0111ee 4nciI0 MICTOYHUKOB 3BYKa;

¥i - paCCTOSIHAE MCCIIENyEeMOHN TOUKH MO 10 {-I'0 UCTOYHHKA 3BYKa.

ITpu sToM nocrosiHHas 3a1a B onpenensercs cneayommumM oopa3om:

- 3BYKOBasi MOILIHOCTb i-I'O UCTOYHHKA IyMma, BT;

B=aS/(1-a), (4.2)

rme @ - cpennuit  koadduuuent 3ykomormomeHus (K3II) 3ama cranmum B
COOTBETCTBYIOIIEM JHANa30HE YacTOT;
S - oOmras mIoma s OrpaXKACHHA CTAHITH, BKJIFOYAst BCE DJIEMEHTBI HHTEPhepa.

B cBOI0 ouepes mapameTp @ paccUMTHIBAETCS CIIELYIOIMM 00pa3oM:

YaS +> A,
k k

S ’ 4.3)
rae oy 1 S - K311 u miomanb oTienbHBIX TOBEPXHOCTEN UHTEPhEPA 3ajla CTAHIIUY;

A - 5xBUBaNIeHTHOE 3BYKonorioueHue (I311) oTnenpHbIX MITYUYHBIX 3ByKOMOTIOTUTENIEH.

B «uwac muk» ypoBHM IIyma, cO3/1aBaeMble IpPH BbE3/I€ Ha CTAaHIUIO [Oe3/laMHu,
3HAYUTENBHO TPEBHIAIT (HOHOBOW HIyM OT maccaxkupoB. [loaTomy OyaeT JIOTMYHBIM JUIS
NpUOIU3UTENBHBIX PACUETOB CBECTH BCE HCTOYHUKHU LIyMa K ABYM TIJIaBHBIM - OJTHOBPEMEHHO
BXOJISIINM Ha CTAHIUIO MOe37]aM OHOro Tuma. B aToM ciydae ¢popmyna (4.1) mpeobpasyercs
K BU]LY:

a =

L=1, +10lgls % 18 L, =101g”x
W, g 2 2 Wy
' A4m”  B) rpe W, . (4.4)

[TukoBast MOLTHOCTH 3BYKOM3JIyueHUs! W, moes3na omnpenensercs Mpu BXO/Ae Ha CTAHLUIO B
COOTBETCTBYIOIIEH OKTaBHOW moJjioce 4acToT. PakTop HANpPaBIEHHOCTH 3BYKOW3IYyUEHUS
3JIEKTPOIIOE3/1a CIIEAYET PACCUUTHIBATh MO (hopMyJie

o l+h
b (4.5)

rie / - [UInHa 9acTH CBOJAa MOTOJIKA HaJl JIEKTPOIIOE3/I0M;

h - BBICOTa CTEHBI OT JIOTKA JI0 CBOJIA;

b - mupuHa myTu.

B mo6om ciiyuae kodddunreHt 2 He MOKeT ObITh MeHee YeThIpeX (T.e. 6 Ab), 4To MOXKHO
UCTIOJIb30BaTh B OPHEHTHPOBOYHBIX PacyeTax, UCXOAS U3 KOTOPBIX (popmyiy (4.4) MOKHO
npeoOpa3oBaTh K BUAY:

2] 8
L:LWn +101g Z_2+§ .

= (4.6)

[lepen HayaioM pacyeToB IUIaH 3aJ1a CTAHIMH JI0JKEH ObITh pa30UT Ha XapaKTEPHbIE 30HbI
U TOukd. BceneactBue mosiHOM CMMMETpHUM 3aJI0B CTAHIMHA PEKOMEHJYETCS MCIOJIb30BaTh
CJIeIyI0Ilee MUHUMAJIbHO HEOOXOAMMOE KOJIMYECTBO PACUETHBIX TOYEK:

1) nepen moe31oM, Ha JTMHUU MOJIOCHI O€30MAaCHOCTH;

2) B LICHTPE CTaHIIUU;

3) HemocpeACTBEHHO Mepe i MUIOHOM UM KOJIOHHOM (€CJIM OHHU €CTbh);



4) B mpoxone MEXAy NWIOHAMH, €CIIM IUIOMAIb JIMIEBBIX TOBEPXHOCTEH ITHIOHOB
3aHuMaeT He MeHee 30 % momanu npoeMos;

5) HENOCPENCTBEHHO MEPE ICKAIATOPOM MIIM JIECTHULIEH, Ha OCH 3aI1a;

6) Ha NMPOTHUBOIIOJIOKHOW TOYKE MO OCH 3ajia, €CJIM Ha CTAHIMM HMEETCs TOJBKO OJHMH
ACKaNaTop (JIECTHUIIA);

7) Ha BXO/€ (BBIXO/I€) B IEPEXO/1 (E€CTTU OHU €CTh).

[Ipu npoBenenun pacueto no Gopmyinam (4.4) - (4.6) UCTOYHUKH LIyMa CIEAYET CUUTATH
JUHEWHBIMHU, HAUWHAs OT BXO0JIa [10€3/1a Ha CTAHIIUIO J0 €ro MOJIHOW OCTaHOBKH, T.€. 10 BCel
JUTHHE TOPMO3HOTO Ty TH.

[Tocagounas mnatrgopmMa HAXOOUTCA B 30HE JEHCTBHUS MNPSAMOrO 3BYKOU3IYUYCHHS
MOJXOMAIIETO TM0€3/1a W TEePBBIX OTPAXKEHHHA OT CTEH M YacTH CBOJOB Haj ruiatdopmamu.
KoHTposb 3TOro mosokeHus cienyeT MOATBEPXkKAaTh pacueToM pajauyca ACUCTBUS MPSMOTO
3ByKa R, TIPEICTaBISIONIMM pAcCTOSHHE, TPU yIaJeHHH Oojiee KOTOpOro K LEHTPY 3aja
peBepOepamonHoe moje (T.e. 2-if uneH dopmyn (4.4) u (4.6)) 3aBeioMO MpeBaIUpyeT HaA

I10JIEM HpﬂMOFO 3By1<a,
R=035/-%_s,
V-2 4.7)

OTIPENIETIIEMOTO Il TPEX OCHOBHBIX JIMANa30HOB 4acTOT: HU3kUX (125 - 250 I'm), cpennux
(500 - 1000 TI'r) m BeIcOKHX (2000 - 4000 I'm).

YacTtoTHas XapakTepHCTUKAa YpPOBHS HIIYMOBOro (oHA aKyCTHYECKH HeoOpaboTaHHOTO
MOMEIEHUS], pacCcuuTaHHas o Gopmyne (4.6), ToIKHA CPABHUBATHCS C JOIMYCTUMON KPUBOMH
YpOBHEH MPeNeTbHBIX CIIEKTPOB. J[OMycTUMBIC YPOBHH IIyMa Ha TUIAT(HOPMax U BECTHOIOJIX
CTaHIIMI METPOMOJIUTEHA npeAcTaBieHsl B Tabnuie 4.1. [Ipu aTom cnenyer ydecTb, 4TO ecliu
pacdeTbl ypoBHEH IymMa JUISi HEKOTOPBIX YaCcTOT IMPAKTUYECCKH COBHAAYT CO 3HAYCHHUSIMH
Tabnuuel 4.1, 3T0 SABISAETCS HEAOCTATOYHBIM, TaK KaK Mbl 3aBEIOMO MPEHEOPErIH IIIyMOBBIM
(OHOM OT TTACCAKUPOB M JIPYTUX COCTABJISIONINX OOIIEro MTyMOBOTO PEKUMA 3aJI0B CTAHITUI
meTpononuTeHa. [loaToMy Bce pacuerHble 3HadeHHs! L(f) (f - 4acTOTBI COOTBETCTBYIOIIMX
OKTaBHBIX II0JIOC) JOJDKHBI OBITH HE MeHee ueM Ha 2 - 3 b HIKe COOTBETCTBYIOIIHMX
3HaueHu# Tabnuibl 4.1. 910 TpeboBaHHE AOKHO OBITh OCOOEHHO TIHIATETHLHO COOIIOEHO
mg  gmanasona 125 - 1000 I'nm, Tak kxak B JaHHOM 00JacTHM 49acTOT HAOJIIOAaeTCs
MaKCHUMaJbHas CIEeKTpaabHasl IIIOTHOCTh Pa3TOBOPHOM PEUH.

Tab6numna 4.1 - lomycTUMbIe YPOBHH 3BYKOBOI0 1aBJIeHHUS

Cpenuercomerputieckue 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | YPOBHH
JaCTOTHI OKTaBHBIX MOJIOC, I'11 3ByKa, 1bA
Homycrimbie YPOBHH| g4 87 82 78 75 73 71 70 80
3ByKOBOFO JaBJICHU, ﬂB

Pacuer ypoBHell 3Byka 1o ImKaile «A», MaKCUMaJbHO KOpPPEIUPOBAHHON C
XapaKTEPUCTHUKAMU CIIyXOBOT'O BOCIIPHUATHS, IPOU3BOIUTCS O (hopMyIie

L,=10 1g(§ 1 00,1[Li(f)+KAi]j,
=1 (4.8)

rae L(f) - paccunTaHHbIE YPOBHU 3BYKOBOT'O JIaBJIEHUS B OKTAaBHBIX 110JIOCAX YacTOT, Ab;
K j - monpaBouHble K03((HULMUEHTHI I KaXI0ro Juana3oHa 4yactoT (ab), mpuHumaeMsele
o Taomure 3.1.

B ciyuae npeBbllIeHUsT paCYETHBIX YPOBHEH IIyMa HaJ HOPMAaTUBHBIMU, YTO NMPAKTHUYECKU
BcerJa ObIBaeT B aKyCTUYECKHA HE0OpaOOTaHHOM MOMEIICHUH, CIIEAYET MPOU3BOIAMUTD MEPBYIO
KOPPEKIIHMIO MPOEKTHOI'O PELICHHUs 3a1a CTAHLUH (CM. CTPYKTYpPHYIO CXeMY Ha pUCYHKe 4.2).

4.3.3 IlepBas koppekuus mnpoekTa (TpeTuid 3Tam MO pUCYHKY 4.2) Oa3zupyercs Ha
U3BECTHOM (PaKTe, YTO B IIYMHBIX MOMEIIEHHUSIX C PaclpeleIeHHbIMU UCTOYHUKAMM IIymMa




HanOosnee >PPEeKTUBHBIMH CpelcTBaMH OOpHOBI C IIYMOM SIBISIOTCS TOAABICHHE IIyMa B
UCTOYHUKE U B ONMMKHEM Imojie (MpsAMOW 3BYK M 3BYK, OTPaXEHHBIH OT Omrkalimmx
OTpaKAIOMIMX TOBEpXHOCTEH). Metoabl OOpbOBI C IIyMOM B HMCTOYHHKE HE BXOJAAT B
KOMIIETCHIIMIO HACTOSILEr0 JOKYMEHTa, TaK KaKk OHM B OCHOBHOM BKIJIIOYAIOT CPEICTBA
00pbOBI ¢ BUOPOM3IYYCHHEM KOHCTPYKIUH, MPUMBIKAIOIIUX K PETbCOBOMY MyTH. B cBsi3M ¢
9TMM BecbMa BaXHbIM Ul IIyMOITyLIeHHUs sBigercs d3((EeKTUBHOE TMOKPBITHE
3BYKONOTJIOIAOIMMMHY KOHCTPYKIMSAMHA CTEH BJOJb IOE3JHBIX IYTEM M 4acTH IOTOJIKOB
(cBomoB) Haj Humu. OOmme TpeOOBaHMS K 3BYKONOITIOUIAIOIIMM MaTepuaiaM H
KOHCTPYKLUSAM, TOIYCKa€MbIM K IPUMEHEHHIO Ha CTaHUUAX METPOIOJIMTEHA, W3JI0KEHBI B
npuioxeHuu [

B npunoxenun [l npeacrasiensl yacToTHble XapakrepucTuk K311 HekoTophix, Hanboee
paclpoCTpaHEHHBIX B IPAaKTUYECKOM IPUMEHEHHH MAaTEpHUajoB M KOHCTPYKLMH.
PexoMeHnoBaHHbIE MecTa 0053aTE€IBHOTO pPa3MEIICHHs 3BYKOIOIJIOUIAIOIIMX MaTepuaoB
npezcTaBIeHbl Ha 3cku3e pucyHka 4.3. [Tocie BbIOOpa U pa3MeIIeHus Mo cxeMe pucyHka 4.3
3BYKONOTJIOIIAIOIINX MAaTEpUAIOB IIPOU3BOAUTCS KOHTPOJBHBIN pacdyeT KOPPEKTHPOBAHHOIO
YPOBHsI 3ByKa B XapaKTEPHbIX TOYKaX 3aja CTAHIMHA MeTponosuTeHa mno ¢opmyne (4.6) c
Y4€TOM HOBOTO 3Hauy€HUs NMOCTOSIHHOW B. Eciau v B IaHHBIX yCIOBHMSX YPOBHM YaCTOTHOM
XapaKTepUCTUKH IlymMa OyayT MpeBbIIIaTh COOTBETCTBYIOLIME HOPMATHBHbBIC 3HAYECHUS IO
tabnuue 4.1, TO ciexyeT NpPONOJDKUTH HPOLEAYpY BbIOOpa MeECT pa3MEUIeHHs W THUIa
3BYKOIOIJIONIAIOIIEN OOJMIIOBKH, HO YK€ B LIEHTPAlbHOM yacTu 3ama craHuuu. [Ipu sTom
HanOosnee 3()PEeKTUBHBIMH MECTaMH WX MOCJIEIYIOIIETO pPa3MEIICHUS SBISIOTCS OOKOBBIC
MOBEPXHOCTU M CBOJbI IMPOEMOB MEXAy NHJIOHaMHU (OCOOCHHO, €CIM OHHU JOCTaTOYHO
MaCCHUBHBI M TUJIOMIAh UX JIMIEBBIX MOBepxHOcTel npesbimaet 30 - 40 % mioniaan nmpoema),
a TaKXe LICHTpaJIbHAasl 4acTh MOTOJIKA 3aj1a, TJ€ B 3aBUCUMOCTH OT apXUTEKTYPHOI'O PEIICHNUS,
MOTYT OBITh HCIIOJIb30BaHBl KaK IUIOCKHE TOABECHBIC 3BYKOIIOTJIOTUTENH, TaK U OOHEMHBIC
3BYKOIIOTJIOTUTENH pa3Hoil popmsl [16].

1 - 3BYKOTIOTJIOMIAOINAsT OOJUIIOBKA

Pucynok 4.3 - Cxema 00s13aTeITbHBIX MECT Pa3MEIICHUSI 3BYKOITOTJIONIAOIICH OTIEIKN Ha
CTaHIIUAX MGTpOHO.HI/ITeHa

[Tocne kakagoro osTama BBEACHUS JIOTIOJHHUTEIBHOTO 3BYKOIOTJIOIIEHUS B HHTEPHEP
MOMEIIEHUS JeNAI0TCS KOHTPOJIBHBIE pacyeThl YPOBHEH mrymoBoro (oHa mo dopmyne (4.6),
NOKa Ha OYEpeIHOM JTame He OyayT AOCTHTHYTHI HOpPMATHBHBIC 3HAYCHHS YpPOBHEH
IIyMOBOTO (hoHa.

Jlnsi  OpUEeHTHPOBAaHHBIX pPacuye€TOB MHUHHMAJIBHO HEOO0XoauMoro oomero ¢oHa
3BYKOIIOIJIOIIEHHUS 3aJ1a CTAHLIUH A pes MOMKHO HCIOIB30BaTh CIEAYIOIUE (POPMYIIbL:

A — SBmpe6
" S+B

mpe6

>



(4.9)

— _0’1(Am -9)
B 10 :

mpe6
rae Ap = Lz[on -Ly;
L yon - TOTIYCTHMBIE YPOBHH ITYMOBOTO (hOHA, ONPEAEIIIEMbIE C TOMOIIBIO Ta0IHIIb! 4.1.

4.3.4 Ha ueTBepTOM 3Tare aKkyCTUYECKOIO MPOEKTUPOBAHUS IPOU3BOAUTCS KOHTPOIbHBIN
pacdyeT 4YacTHOM XapaKTepUCTHKH BpPEMEHU peBepOepalud Ha NpPEeIMET COOTBETCTBUSA
pa3pabOTaHHOTO aKyCTUYECKOI'0 pELICHHs OTAEIKH Orpa)KIeHUH MOMEIIeHUs] CTaHUU
pPEKOMEH0BaHHBIM 30HaM ontumymoB 7(V) Ha pucyHke 4.1. Pacuer mpousBoguTCs IO
U3BECTHOM Qopmyie DipuHra:

0163V
Sop(a)+nV’ (4.10)

rae V - oOuuii BO3MyIIHBIA 00beM 3aJ1a CTAHIIMK B YPOBHE TIOCAI0YHOM MIIAT(HOPMBI, M ;
S - ob1mas monaab BHyTPEHHUX MTOBEPXHOCTEH 3aia, M

¢(ot) - dyHKIMS cpeaHero ko3 duuneHTa 3ByKOMOrIOMCHUS a , paBHas:
¢(a) =-In(1 - a); 4.11)

1 - K03 GUIIEHT, YIUTHIBAIOINI TOTOICHAE 3BYKa B BO3yXE 3ala CTAHIIAH, M .

Koaddunment n o6brano paccuntbiBaercs st wactor 2000 u 4000 I'm w3 amama3oHa
4acTOT, TPUHATHIX Il pacuera BpemeHu peepoOepanuu (125 - 4000 I'm). OctanpHbIe
0003HaYEHMs aHAJIOTUYHBI TPUBEACHHBIM B hopmyiax (4.1), (4.2).

B npunoxennn E mnpuBeaeHsl nanHbie 00 D3Il cTosmmx Ha OTpakaroIieM IOy
IMACCAKMPOB TIPU PA3HOH [IOTHOCTH PACCTAHOBKH Ha | M M 3HadYeHHs KOd(QDUIHEHTa 1 TS
pa3HOTO BJIAXKHOCTHOTO PeXUMa MomMenieHus npu remneparype 20 °C.

Ocranbubie nanHble 0 K3I1 Hanbomnee pacnpocTpaHEHHBIX MaTEpUATIOB M KOHCTPYKIHHA
OTPAXKJICHUI TPUBEICHBI B MPUIIOKEHUH [].

Heo6xoauMo OTMETUTB, YTO TOYHOCTH PacueTOB BPEMEHHU peBepOepaliy J0KHA OBITh B
npeaenax £0,05 c, a 30Ha ONITUMYMOB BpEMEHH peBepOepaIiiu J0HKHA HAaXOUTHCS B TPYOKe,
yKa3aHHOH IMyHKTHpOM Ha pucyHke 4.1. Ilpu sToM BenmuumHBI BpeMEHH peBepOepanuu,
Oospiie 30H onTUMYMOB 7(V), MOTYT IPUBOANWTH K W30BITOYHON TYJIKOCTH 3ajla CTaHIUH,
YTO HEU30EKHO MPUBEAET K MOBBIIICHUIO IITYMOBOTO ()OHA U MOTEpe pa3OOpUMBOCTH PEUH, a
U3JUIIHAS TIEePEerylIeHHOCTh 3ajla CTaHIMM, NPHUBOIANIAs K 3HaYeHUs M 7, MEHbIIUM
JIOTYIIEHHBIX 30H ONTUMYMOB, MOXET 3HAUYUTEIIHO YBEIUUUTh CTOUMOCTh CTPOUTEIHCTBA U
CTOUMOCTbH AJIEKTPOAKyCTHUYECKOTO oOecredeHusl 3aja cTaHIuu. ToyHOoe cleloBaHuE 30HaM
onrtumyma 7(V) Heobxomumo st auanazona 500 - 2000 I'm (pucynok 4.1); B amamasoHe
HU3KUX 4JacToT (125 - 250 I'm) nomyckaeTcst pacxokaeHue B mpeaenax 1o, + 20 %, ogHako
IpEeInoYTeHNe CIeIyeT OTAATh CHIKEHUIO BpEMEHU peBepOepalini Ha HU3KUX YacTOTax.

4.3.5 B cityuae 3Ha4MTENILHOIO NIPEBATMPOBAHUS PACUETHOTO BPEMEHH peBepOepauu 7 pacy
> Tonr CIEAYET MPOBOIUTH BTOPYIO KOPPEKIHMIO MPOEKTa (MATHIA dTam MO PUCYHKY 4.2) Ha
OpeIMeT  CYIIECTBEHHOTO  yBelIMuYeHUss (QoHa  3BYKOMOIVIOIIEHHS 3aja  CTaHIMH,
orpenenseMoro Gopmynon

Apacq =« pacu S. (4 12)

Otcrona TpeOyemsblii 100aBOUHBI (POH 3BYKOMOTJIOIICHHUS OIPEACNISETCS CIETYIOUIIM
obpazom:

AATpe6 = Aomr - Apamu Aomr = ; omr S, (4.13)

T7I€ & oy OTPEACIISICTCSI B COOTBETCTBUH € (DOPMYIIOi



0,163-T

onmn

o )= =10l = @on )=V
ol = 1ol ) TS (4.14)

Nmes nanHble 0 HE00XOAUMOM Ades(f) MyTeM nmogodopa coorsercTByrommx K3II, Tuma,
KOJIMYeCTBAa WM MECT  pa3MeIIeHHs  3BYKONOIJIOUIAIOIIEH  OTHENKH,  METOJIOM
MOCJIEIOBATEIBHBIX TPUOIIKEHUN CIIEAYET 00€CTICUUTh TOCTHREHUE Tonm(f).

Heo6xoauMo OTMETHUTB, UTO pacdeT BpeMeHH peBepOeparuu no Gopmynam (4.10) - (4.14)
COpaBeNIMB s TOMeUleHUH cTaHiuil ¢ Jud@y3HbIM 3BYKOBBIM TIOJIEM, HMEIOIIUM
paBHOMEpPHOE pacIpeieieHue 3BYKOBBIX IMOTOKOB IO BCEM BO3MOKHBIM HANpaBICHUSM HX
NpUX0Jia, M €IUHBIA aKyCTHUeCcKHil 00beM 3ana craHuuu. Juddy3HocTs Mo cyliecTBeHHO
HApyIIAeTCs MPH SBHON JUCIPONIOPIUOHAILHOCTH 3aJla CTAHIUU (ITUHHBIC 3aJbl CTAHIIUNA C
HU3KUMHU MTOTOJIKAMHU), a TAK)Ke NP HAJIMUUHU [VIAJKUX OTPAKAIOLIUX TOBEPXHOCTEN OONMBIION
TUTOMIA/IM, IPUBOIAIINX K (DOKYCHUPOBKE 3ByKa (HAmpUMep, CBOAUYATHIA MOTOJOK C LIEHTPOM
KPUBH3HBI, ONM3KMM K TUIOCKOCTH Tonia). Takas KOHQUTrypamus OTPaKICHUH MOXKET
MPUBECTH K BBIPOKACHHUIO BPEMEHU peBepOepaluy Mo pa3HbIM MOJAaM W HAIMPABJICHUSM U
caenatbh Hed((EKTUBHBIM aKyCTUYECKYIO OTIENKY OTHENbHBIX OrpaXKIACHWH (Hampumep,
cteH). Jlpyroif omacHOCTBIO HEOOpPaOOTaHHBIX aKyCTUYECKHM JUIMHHBIX 3aJI0B CTaHIHH
ABIIIETCS HAJIMYUE B HUX IJIOCKOMAapalljIeNIbHbIX y4acTKOB OOJBIION IuIomianu (Hampumep,
CTEH OTKPBITHIX IIATGOpPM), MOTYIIUX co3AaBaTh >PQekT (rarrepa - mopxaromero 3xa,
0COOCHHO HArJIIJHOTO NMPU HEKOTOPOM 3ariylIeHHOCTH MOTOjKa. BenenctBue storo maxke
BBEJICHUE (POPMANBHO TPABUIBLHO PACCUMTAHHOW, HO HEMPABHIBLHO PACHpPEIEICHHON IO
OTPaKJIEHUSM  3BYKONOIJIOIIAIOMIEH OTHENKM MOXET MPUBECTH K  CYIIECTBEHHBIM
HApYIICHUSIM PAaBHOMEPHOCTH 3BYKOBBIX TIOTOKOB B 3aJI€ CTAHIIUU, U30BITOYHOMY IITYMOBOMY
dboHy H, 0COOEHHO, MAJCHUI0 pa30OPUYMBOCTH pedeBoil uHPopMmanuu. Bo wuzbexanue
yKa3aHHBIX J1e()EKTOB aKyCTHUYECKYI0 00pabOTKy 3aja CTaHLUH PEKOMEHAYeTCs MPOBOAUTH B
CJIEeIyIOIIeH MOCIe0BaTeIbHOCTH:

1) sdbdexTuBHAsS oOTHENKA 3BYKOIMOTJIOMIAIOMICH OOJMIIOBKONH CTEH W CBOJOB HAaJ
miaThopMamMu CTaHIUH (pUCYHOK 4.3);

2) sddexkTuBHAs OTAETKA BEPXHUX IOBEPXHOCTEH M CBOJOB MACCHUBHBIX IHJIOHOB,
OTJIIEJSIFOIIMX TUIaT(HOPMBI OT LIEHTPATBHOIO 3aJla CTAHLIUU;

3) addekTuBHOE UICHEHUE PA3TUYHBIMU BBICTYNAMH M KECCOHAMHU 3BYKOOTPAXKAIOIIETO
MOTOJIKA HaJ LEHTPaJbHOW YacThiO 3aja CTaHIMM (€clu MO JaHHBIM pacyeTra Ha HEM He
TpeOyeTcsi pa3MeleHHEe 3BYKOIOTIOMIAIONICH OTACIKN), IPUYeM JIJIsl yBETUUEHUS pacCcessHus
BO BCEM /Mala30HE 3BYKOBBIX YACTOT YICHEHUS JOJKHBI OBITh anepuoUYecKUMHU U, IO
KpaifHell Mepe, XOTs Obl 4acTh M3 HUX JOJDKHA UMETh pa3mepsl He MeHee 0,5 - 1,0 M no mary
ceTku keccoHoB H 20 - 30 cM 1o mupuHe U rTyOuHe;

4) BBemeHue, B ciay4yae HEOOXOTUMOCTH, 3BYKOIIOTJIOMIAIONICH OTIENKH TaKKe U B
LHEHTPaJIbHYI0 YacTh, B IMEpPBYIO Ouepelb Ha MOTOJIOK 3ajla CTaHIMHM, COBMEIICHHYIO C
JJIEMEHTaMU  WIEHEHHMH.  371ech  BO3MOXKHO  TaKKe  MPUMEHEHHE  OO0BEMHBIX
3BYKOIOIJIOTUTEIICH.

B cnyudae pazgenenus oOIiiero BO3IyIIHOTO 00beMa 3ajla CTAHIIMKM Ha TPU aKyCTHUECKHU
CBSI3aHHBIX OOBEMa MpHW IUIONMIAN JIMIEBBIX OTpaxacHUi muiaoHoB Ooinee 30 % rmomanu
MPOEMOB, TpOIecC peBepOepalu HE MOXKET OBITh OINWCaH EIMHON 3KCIOHCHIUAThHON
KpUBOHW W, cienoBareibHo, (hopmyna (4.10) He MOKeT OBITh MCIOJB30BaHAa B MPSIMOM BHIE
JUI OTMMCaHUS XOJa OT3BYKa €IMHOOOpa3HO BO BCeM oObeMe 3ama craHuuu. llpm atmx
YCIOBHSX TIpoOIlecC peBepOepani B KaKIOM W3 pas3lelbHbIX 00beMOB (TI0CaIOYHBIC
w1aTGOpMbI U TIEHTPATBHBIN 321 CTAHIIMU) OTMMCHIBACTCS CIEAYIOMUMU (hopMynaMu (KaxKIbIid
U3 pa3lieTbHBIX 00BEMOB YCIOBHO Ha3BaH 10 HOMEpaM: 1-M U 2-M):

L) =101gle’ + K, ,e™ }
(4.15)
L, (1) =101gle™ + K, e },



5 = 85%111(1—51) 5, =85%ln(1—52>

rIe 1 2
S2
_ 1,2

ad, \a2S, (4.16)
roe Viu b, - BO3JIYIIHBIE 00BEMBI KaXI0TO U3 CBSI3aHHBIX 00HEMOB CTAHIIHH;
S 1= Sl - Sl,za
S, =8, -5, . o011He MmIomaan Orpa)XaeHUN KaXXI0T0 U3 CBA3aHHBIX 00bEMOB CTaHIIHH;
S12 - 0011as Ioaab MPOEMOB MEXKTy CBSI3aHHBIMU 00bEMaMU CTAHIIUY;
Kis - K03 (HUIMEHT aKyCTHYECKOM CBSI3M MEXK]Ty COCETHUMH 00beMaMH CTaHIIUH;
o1 1 & - IOCTOSTHHBIE 3aTyXaHUs 3ByKa B COCEJHUX 00beMax CTaHLUY;
aru a: - cpeanane K3II kaxaoro u3 005eMOB CTaHIIUU.

Pacuerst mo dopmynam ( 4.15), ( 4.16) cinemyeT NPOBOAUTH YHCIEHHO, C KyCOYHO
JMHEMHON amnmpoKcUMalie OTIEeNIbHBIX YYacTKOB OT3BYKOB, HambOojee BaXXKHbIMU U3
KOTOPBIX SBIISIIOTCS HadajibHbIM mpouecc pesepOepammu oT 0 mo -10 (15) nb yposHeit
CraJlaHusl W TO3JHSS peBepOepanus mo cmaay ypoBHed ot -10 (15) ab mo -30 (40) nb.
Bausguue mnociemHeii 0OCOOEHHO Ba)XHO, €CIM OHA 3HAYNTENLHO OOJNBIIE HadalbHOMH
peBepOepanuu 1, clie0BaTeIbHO, MACKUPYET €€ U HapyIllIaeT HOpMaIbHOE BOCIPUSITHE PEUH.
CnemyeT OTMETUTh, YTO B CIIy4a€ MACCHUBHBIX IMHMJIOHOB, DPa3ACISAIONUX OOmUi 00BeM
CTaHIIMM Ha TPH YacTH (pa3Mep KaKJ0il CTOPOHBI KOTOPHIX HE MeHee | M), miomagu u
00BEMBI BO3IYIIHBIX MPOEMOB MEXIy HHUMH JIOJDKHBI OBITH JUISl YIPOIICHHS pPacYeToOB
BKJIIOUEHBI B OJINH U3 CBA3aHHBIX aKyCTUYECKUX 0OBEMOB.

Pacuer ocTanbHBIX aKyCTUYECKMX KpPUTEPUEB, U B TMEPBYID OuYepelb KPUTEPHUEB
pa300pUYMBOCTH pEUM, OJDKEH MPOU3BOJUTHCS HA CTAUH 3JIEKTPOAKYCTUYECKOTO pacyeTa
3ajla CTAHIUH, TaK KaK CTAHIIMM METPONOJIUTEHA pabOTaIOT TONHKO B PEKHUME OIMOBEIICHUS
yepe3 CUCTeMY 03BydeHHs. VIcKiaroueHneM 31ech SIBISIETCS pacyeT U MOCTPOEHUE CTPYKTYPHI
OTPaXEHUU 3ajla CTAaHIMU OT BUPTYAJbHOIO HUCTOYHMKA 3ByKa Ha NPEIMET, KaK YxkKe
TOBOPUJIOCH, aHanu3a d()PEKTOB BO3MOKHOW KOHIICHTPAIIMHM OTPAXKEHUH, X0 | duarrepa.
Takue MOCTpOoeHHs AENAIOT WM TpadUyecKd Ha MACINITAOHBIX YepTEkax CTAHIMHA, WU C
MOMOIIbI0 H3BECTHBIX MPOrpaMM KOMIIBIOTEPHOTO MOJEIMPOBAHUS AKyCTHKH 3aJbHBIX
MTOMEILCHH.

4.3.6 DJIeKTpPOaKyCTHUECKHI pacyeT 3aJI0B CTAaHIUKA METPOIOJUTeHa (IIEeCTOM STar o
pucyHky 4.2) crneayeT Ha4yMHATH C BbIOOpAa THIa CHCTEMBI O3BYYCHHS H pacyeTa
HEOOXO0UMON 00IIell MOIIHOCTH 3JEKTPOAKyCTHUYECKUX TPaKTOB. M3 mpakTHKU O3ByueHUs
3ajla CTAaHIUM METPOMOJIUTEHA XOPOIIO HW3BECTHO, YTO JUIsl XOpOIIed pa30opuyuBOCTH
MHGOPMALIMOHHON peYd B IIYMHBIX CTaHIMSX C TEHACHIMEW K MOBBIIIEHHON TYJIKOCTH,
MO3JHEH peBepOepaluu U3 CBA3aHHBIX OOBEMOB M OMACHOCTHIO 3XO000PA30BAHMA CIIETyET
BbIOMpaTh 30HAIBHO-PACIIPENICTICHHBIE LIEMOYKH T'POMKOTOBOPUTENEH C HampaBlICHUSMU
AKyCTHYECKHX OCEH Ha MeCTa HauOOJBIIETO0 CKOIUICHUS MacCakupoB. [Ipu 3TOM B pedeBBIX
CUCTEeMax OTJAeTCs MPEANOYTeHHE CPEHE- U MATIOMOILIHBIM IPOMKOTOBOPUTEISIM, UMEIOIIUM
XOpolliee OTHOIICHWE CUTHAII/IIYM B JHMANA30HE CPEIHUX U BBICOKHX YacTOT U MEHBIIYIO
oTHavy B auamna3oHe Hu3kux dvacTor (Humxke 200 I'm), Mamo BIMSIONIETO Ha YBEITWYCHUE
pa300pUYMBOCTH PEUH.

Pacuer muHMManpHO TpeOyemoil 0Omel aKyCTHYECKOW MOIIMHOCTH 3BYKOM3ITydyaTesnei
CJIeZlyeT MPOBOAUTH 10 popMyIIe

e

Py 2037107 101 Emeol)

b

4.17)

rae V - oOmuii BO3MyIIHBIA 00bEeM 3aj1a CTaHIINH, M3;



T - Bpemst peBepOepaiui c;

Linpes (f ) - TpeOyeMble YpOBHH 3BYKOBOT'O J1aBJI€HHUs, 1B, B OCHOBHBIX YaCTOTHBIX I10JIOCAX
(HM3KUE, CpeHHE, BHICOKHE).

Jlng TouHbIX pacueToB 1o (Gopmyie (4.17) cnexyer ydyecTb AONYCTUMbIE YPOBHHU IIyMa B
OKTaBHBIX I0JI0CcaxX 4acToT (Tabnuua 4.1) npu TOM yClIOBHH, YTO 00eCieueHHE 3TUX YPOBHEH
B HCCIEAYEMOM 3ajie CTAaHIMHM YK€ JOCTUTHYTO Ha NpeAblaylIuX 3Tamnax pacuera. Jlanmee
CJIeZlyeT YBEIUYUTh BEIMYMHBI PACUETHBIX YPOBHEH 3ByKa B KaX/JIOM JAMaNa3oHE 4acTOT Ha
TpeOyeMoe OTHOIIeHHEe CUTHAN/myM. [Ipu 3TOM cuyuTaeTcss IOMyCTUMBIM 00ECHeUnTh
OTHOILIEHHE CUTHaJI/IIyM He MeHee 15 nb B anana3oHe BbICOKHMX yacToT; He MeHee 10 ab - B
JMana3oHe CPEeHUX YacToT, U IOCTATOYHbBIM B 5 - 6 1b - B Tuana3zoHe HU3KUX YacToOT.

JUis  OpUEHTHPOBOUYHBIX PACYETOB MOXHO HCMOJIb30BaTh OOBIYHO PEKOMEHAYEMBbIH

CpPEHMM ypPOBEHb 3BYKa HA CTAHLMU METPOIIOJIUTECHA, PABHBIN Linpes (f ) =100 b, ucxons us
KoToporo (popmyina (4.17) npeobpasyercs K BULY:
P,>037-107 z
T (4.18)
OO011y10 MUHUMAJIBHO TPeOyeMyIo 3JEKTPUUECKYI0 MOITHOCTh UCTOYHHUKOB 3BYKa CIIEIyeT
OTpeNIeTATh 10 popMyIie

n (4.19)

I7ie M - K.ILJ. 3ByKou3iny4aresneil (00br4Ho He Ooinee 1 %);

[T - muk-axTop akyctuyeckoro curnana (y cpenneit peuu He 6omnee 5).

Tpebyemyto OOIIyI0 MOIIHOCTH CHCTEMbI O3BYUEHHs HAJ0 PaBHOMEPHO pacHpeieiUTh
CHUCTEMOU M3ydaTesiell Mo BCEM 30HAM HAXOXIAEHUS MaccaxupoB. [Ipu 3TOM MHHUMaIbHO
HEO00XO0MMOE KOJIIMYECTBO TPOMKOTOBOPHTENEH W CTPYKTypa UX pa3MmemieHus (IErnoyKH,
PEIIETKH) ONPEAEAIOTCA UCXOAS U3 KOHKPETHOr0 00beMHO-TIIIAHUPOBOYHOTO PEIIeHuUs 3aj1a
CTaHIIMH METPOIOJIUTEHA Ha OCHOBE JIBYX yCIIOBHIl:

1) B KaxmoHW, maxxke caMoOl YJIaJCHHOW, TOYKE O3BYYCHHS YPOBEHb MPSIMOTO TOJIA
U3y4yaTeNns JOJDKeH OBITh HE MeHee ueM B 2 pasa BHIIIE ypPOBHS peBepOCpallmOHHON
COCTAaBIISIIOLIEH TOJS, YTO SABIAETCS HEOOXOIMMBIM YCIOBHEM OOECHEUeHHUs XOopolen
pa3bopuuBocTd peun (0coOeHHO TpeOyeTcss BBIIOJIHEHHWE ATOrO YCIOBHS B JIUAla30HE
CPEIHUX U BBICOKHX YaCTOT);

2) pa3HOCTh XO/a TI0 BPEMEHU MEXKIy COCETHUMHU U KKIBIMU MOCICTYIONIMMHU B IIETIOYKE
FPOMKOTOBOPUTENSIMHU JIOJKHA OBITH Ja)K€ B TOYKE MaKCHUMAaJbHOTO 3ama3/bIBaHUS B 30HE
BOCTIPHSTHS 3ByKa He Ooisiee 20 Mc, UYTO COOTBETCTBYET Pa3HOCTH X0/1a MO0 PACCTOSIHUIO OKOJIO
7 M (mocnenHee YCJIOBHE NPEIyCMAaTPUBAET OAMHAKOBYIO MOIIHOCTh H3JIyYEHHS BCEX
HMCTOYHHUKOB 3BYKQ).

Hcxons u3 1-ro yclioBusi MOKHO OINpPENEIUTh paanyc ACHCTBUS MPSMOTO 3ByKa CUCTEMBbI
O3BYUYCHHMS:

BD(0)
R, =0, | ———=,

M (4.20)
rne B - mocTostHHAs MOMENIEHHs CTAaHIIUN METPOTIOJINTEHA, 3aBUCAIIAs OT IMANa30Ha 4YacTOT
(HM3KHUE, CpeHHE, BEICOKHE);

D(®) - mokazaTenb HaMpaBICHHOCTH H3JIydaTessl Ha UCCIEAYyEeMYI0 TOYKY B 3aBUCHMOCTH
oT yria © (B TOM e uanazoHe);

M - o0ree 9MCIO TPOMKOTOBOPHUTENICH B MCCIEAYEMOM 30HE 3ajia CTaHIIMH, HA KOTOPOE
rociie IMpeABApUTENBHOIO aHajdu3a pachpeleleHa MHUHHMalbHO HeoOxoaumas ooOmas
MOIIHOCTh O3BYUYEHHUSI U KOTOpPOE SIBJISETCS ONTUMATIBHBIM IO TE€OMETPHM 3ajia CTaHIUU



METPOIOJIUTEHA.

VuuThiBas, 4YTO BEJIMYMHA TIOCTOSHHOW CTaHIUMU YK€ OIpEIeieHa aKyCTUYECKUM
pacuetom, a mapamerp D(®) COBpEMEHHBIX aKyCTHUYECKHUX CHCTEM XOPOIIO HM3BECTEH, TO
BapbUpysl BEIMYMHBI R; U M MOXHO [ONOJHHUTEIBHO ONTHMHU3UPOBATh pPACHpelesIeHUue
TPOMKOTOBOPHTEJIEH IO OTPAKICHUSMHU 3aj1a CTAHLUH.

Crenyronmm 3TanoM 3JIEKTPOAKyCTHUECKOTO pacyeTa SBIISIETCSl pacyeT MOJs YPOBHEH U
€ro HEPaBHOMEPHOCTH B 3aBHCUMOCTH OT IPEABAPUTEIBHOIO PEIICHUS O pPa3MELIECHUN
TPOMKOTOBOpPHUTEJICH HA CTEHAX WJIM Ha CBOJAAX 3aJia CTAHIIMUA METPOTMOJIUTEHA (UK Ha TOU U
Jpyroil  MOBEPXHOCTAX); HPU  3TOM  KaXAbIH  y4acTOK  O3By4YMBaeMOW  OJHHUM
TPOMKOTOBOPUTENIEM IUIOMIA/IKU AMMPOKCUMUPYETCS MPSMOYTOJIBHUKOM, pa3Mepbl KOTOPOIO
ONPENEIAIOTCS BBICOTOM IOABECA, HAKIOHOM aKyCTUYECKHX OCEH M JKCLUEHTPUCUTETaAMH
3JUIMIICOUJ0B, MOAEIHUPYIOIUX JUAarpaMMy HalpaBICHHOCTU Ka)XIOTO I'POMKOTOBOPUTEIIS.
[Tapametrpamu 31ech ABISAIOTCS NMPEABAPUTEIBHO BBIOPAHHBIM THI TPOMKOTOBOPHUTENS, €rO
YyBCTBUTEJIBHOCTh, CPEJHEE CTaHAAPTHOE 3BYKOBOE AABICHUE M 3aBUCUMOCTBH TUATPAMMBI
HaIIPaBJIECHHOCTH OT 4YacToThl. llenpro AaHHOro pacyera ABISIETCS NPOBEPKA TOYHOCTH
MpeIBapUTEILHOTO pacueTa ONTUMAIbHOTO OTHOIIEHUS CUTHAI/IIYM H JOCTH)KEHHE
TpeOyeMol TOMyCTUMOW HepaBHOMEPHOCTH Mot +3 n1b. Meroauka 3TUX pacueToB XOPOIIO
M3BECTHA U MOJAPOOHO U3JI0KEHA B COOTBETCTBYIOIIECH CIIPAaBOYHOM TUTEpATYPE.

B ciyyae nmpaBWIBHOCTH NMPOBEAEHHOTO pacdyeTa IPAaKTUYECKH BCE 30HBI O3BYYHBAEMOTO
3ala CTaHIMM METPOMOJHUTEHAa OKaXyTcs (PakTHUeCKH B 30HE ACUCTBUSA MPSMOTO 3BYKA,
YPOBEHBb KOTOPOTO ONPEIEIAETCS CIEAYIOIHUM BbIPAKEHUEM:

Lup =20 1g p1 +20 1g D(®) - 20 Ig (/7o) + 94, 4.21)

I/I€ p; - CpelHee CTaHJIAapTHOE 3BYKOBOE JaBJICHHE, Pa3BUBAEMOE I'DOMKOTOBOPHUTENIEM Ha
paccrostHuu 1o = 1 m, Ila.

KonTtponbsHbie pacdyeTsl ypoBHEH 3ByKa 1o ¢opmynam (4.18) - (4.21) mo3BOJIAT NIPOBEPUTH
MPaBUJILHOCTh BRIOPAHHBIX TUIIOB, MECT Pa3MEIlCHUsI U HAMIPABICHHOCTH aKyCTHUYECKUX Ocei
pacipeeieHHON CUCTEMbI 03BYUCHHSI.

B 3akioueHmne 35eKTpoaKyCTUYECKOro pacueTa ClelyeT MPOBECTH KOHTPOJIbHBIN pacueT
pa30opUYMBOCTH PEYM B 30HE HAWUXYIIIMX YCJIOBHM CIYXOBOTO BOCHIPHUSTHS, T.e. B MECTE
MHHUMAJIbHOTO YPOBHS MPSIMOTO 3BYKa Ly (7).

[Ipn KOpPPEKTHOCTH BCETO MPOBEAECHHOTO TEpe] 3TUM pacdeTa MOKHO HCIIOJIb30BaTh
VIOPOIIEHHBIM MeTo/A pacuera pa300pyMBOCTH peurd MO 6 OCHOBHBIM OKTaBHBIM MOJIOCAM C
ueHTpanbHbiMu yactotamu: 1) 250 T’y 2) 500 I'm; 3) 1000 I 4) 2000 I'; 5) 4000 I'u; 6)
8000 I'u. ITocnenHsisi yactoTa, CTPOrO rOBOPS, JOJDKHA OTHOCUTHCA K LIEHTPAIBHOM 4acTOTe
6000 I'm, coorBercTBYyIOmIEH mocneanei, 20-i mojoce, paBHOW pa3z30OPUYMBOCTH PYCCKOH
peun. J[lanee ompenensercs ypoBEeHb OIIymieHHs G(opMaHT E B KaXIoW TMoioce TIo
cnenyromiei popmyre:

E=Ly- Ly, (4.22)

rae L - pacueTHbIN ypPOBEHb 3ByKa B JAaHHOM 30HE CTaHLUU, Ab;
Ly, - pacdyeTHBIN YpOBEHB IIIyMa B JAHHOW MMOJIOCE YacToOT, Ab.

[Ipumeuanue - GopMaHTHI - 3TO OCHOBHBIE CIEKTPAILHBIE MAKCUMYMbI 000OIIEHHOTO CIIEKTpa pevH,
COBOKYITHOCTBh KOTOPBIX ONpeJelisieT pa300pYrBOCTh MEpeaaBacMoii peueBoi HHHOPMALIHH.

3arem onpezenseTcs KOdQPHUIUEHT pa300pUNBOCTH B KaXKAOH MoJIOCe:

W= E+6 ,
30 (4.23)
YTO MO3BOJIAET ONPEACIUTh (POPMAHTHYIO pa30opuuBOCTh (1 - 6 - HOMepa OKTaB):
A=005[W+3 Wr+4W5+ 6Ws+ S5Ws+ Ws]. (4.24)

[To hopmaHTHOM Paz30OPUMBOCTH A ONPEACISIETCS CIOTOBast pa300pPUUBOCTh S MO TaOIHIEe



4.2.

OOwieit 3amaueit pacueTta J0JKHO OBITH JTOCTHMKEHHE CIIOTOBOM Pa300pYMBOCTH PEUYH BO
BCEX 30HAX CTAHIIMHU MeTpornoinTeHa He meree 80 %o.

[Ipr ucrnonb30BaHUM B aKyCTHMUECKUX pacyeTax OObIYHO MPHUMEHSIOTCS J1Ba KPHUTEPHs
pasoopuuBoctu: RASTI (ObicTpast omeHka uWHAEKca mepemadd pedd) u Dsy (MHIEKC
YEeTKOCTH). 3Ha4EeHHUs [IEPBOT0 U3 HUX HE JOJDKHBI ObITh MeHee 0,75, a BTOporo - He MeHee -3
1b.

4.3.7 AkycTHYEeCKO€ U 3JIEKTPOAKYCTHUECKOE MPOECKTUPOBAHUE CTAHLUN METPOMOJIUTEHA
3aBepIIAETCs BBIBOIOM JAHHBIX (CEIbMOMN ATAll aKyCTHYECKOTO MPOSKTUPOBAHUS IO PUCYHKY
4.2) mo BceM TpeOyeMbIM aKyCTHUECKUM IapaMeTpaM CTaHLMU METPOIOJIUTEHA C
HEOOXOMMBIMU PEKOMEHJALUSIMH TI0 OTIENKE M KOH(PHUTypamuu OTpaKICHUH, a TaKkKe C
TpeOOBaHUAMHU IO Pa3MEILEHUI0 U TEXHUYECKUM XapaKTEePUCTHKAM aKyCTHYECKHX CHCTEM
JUTSL O3BYUYCHHS CTaHIINU.

Tabnuuna 4.2 - 3aBUCHMOCTH CJIOTOBOH pa30opuuBOCTH S 0T (OPMAHTHOM
pa3dopuuBocTH A

A 0,25 | 0,30 | 0,35 | 0,40 | 045 0,50 | 0,55 | 0,60 | 0,65 | 0,70 | 0,75 1,0

S, % 46 54 62,5 69 75 80 84 87 90 92,5 95,2 100

4.4 MeToanka aKyCTHYeCKOH PEKOHCTPYKINHU AelCTBYIOIIUX CTAHIMI MeTPONOJIUTEHA

[Ipy nOArOTOBKE K PEKOHCTPYKLMHU ACUCTBYIOIIUX 3aJI0B CTAHLIMM METPOIOJIUTEHA, T€ U3
HUX, JKCIUTyaTalusi KOTOPBIX BBIBHUJIA aKyCTHYECKHUH TUCKOMOopT (4ro HalnromaeTcst Ha
OOJIBIIMHCTBE CTAHLIMKA 0€3 MEpONPUATHI MO LIYMO3AIIUTE, MOBBIIIEHHON TYJIKOCTH 3ala
CTAaHLUMU U HEKOPPEKTHBIM pa3MEIIEHHEM CHCTEMBbl T'POMKOTOBOPUTENEN), HYXIAIOTCS B
pa3paboTKe aKyCTUUECKOW YaCTH MPOEKTa PEKOHCTPYKIMH KaK HEOThEMJIEMOM YacTH OOIIETo
IIPOEKTa PEKOHCTPYKLIMH 3aJ1a CTAHLIHH.

Pa3paboTka mpoekTra aKyCTHUECKONW PEKOHCTPYKLUHMHU 3aja CTaHIMM BKJIIOYaeT B cels
CJIETYIOIIHE ITAlbI.

4.4.1 IloaroTOBUTENBHBIN ATAl, COCTOSIIMNA B O3HAKOMJIEHHMM Ha MECTE C aKyCTHYECKOU
OOCTaHOBKOM 3aja CTaHIUHM, CYObEKTUBHOW OLIEHKE YypOBHEW IIymMoBOro ¢oHa H
pazbopurBocTH MHGOPMALIMOHHOMN peyH, MOATOTOBKE U aHAJIN3€ MacIITaOHBIX YepTexkel 3an1a
CTaHLMU METPOIOIUTEHA, ITOJITOTOBKE U MOBEPKE U3MEPHUTEIbHBIX KOMIJICKTOB IPUOOPOB.

4.4.2 HarypHoe oOciemoBaHHEe aKyCTHYECKHX YCJIOBHU 3ana craHnuu. [lepem Hauainom
o0ciieZloBaHUsT HEOOXOIUMO MPOBECTH pPa3METKy TOYEK H3MEpEeHUH C TeM, 4TOObl OHM
OXBaTWIM Bce HauOoyiee MOKa3aTelbHble M KPUTHUHBIE B OTHOILIEHUU AKyCTHUKU 30HBI,
Tpebyrole 00s13aTeIbHOI0 aKyCTUYECKOI0 KOHTPOJIS, TOAPOOHO YKa3aHHBIE B MPEAbLIyILEM
paszzerne.

AKyCTHYECKHE U3MEPEHUS IPOU3BOIATCS B CIEAYIOIIEH TIOCIEI0BATEIBHOCTH.

4.4.2.1 V3mepeHusi OKTaBHBIX YpOBHEH 3BYKOBOM MOIIHOCTH JBMXKYILIETOCS MO€31a Mpu
BXOJIC Ha CTaHLMIO (IIPU OTCYTCTBUU COOTBETCTBYIOIIMX MACHOPTHBIX JAHHBIX WM JTAHHBIX
CIEIMaJIbHO NPOBEJACHHBIX M3MepeHuit). Vi3mepeHuss mpoBOAsTCS B MyCTOM 3alieé CTaHIUHU C
HEOOXOUMOI CTaTUCTHYECKON BBIOOPKOH.

4.4.2.2 VI3mepeHus IIyMOBOTO PEKHUMa CTAaHIIMM BO BCEX OTMEUEHHBIX TOUYKAaX COTJIACHO
['OCT 23337. U3mepeHust NpOBOAATCS B «4ac MUK, PU MOJHOM 3al0JIHEHUH CTaHIUH, NIPU
BbE3/I€ Ha CTaHIMIO | - 2 moe3goB M Npu UX OTCYTCTBHM. [loNHOE KOIMYECTBO TOYEK
U3MEPEHUIl U TNPOJODKUTENBHOCTh BBIOOPOK JIOJDKHBI COOTBETCTBOBATH TpeOyeMoii
CTaTUCTUYECKON NOTPEIIHOCTH PE3YIBTATOB U3MEPEHUN.

4.4.2.3 3mepeHuss BpeMeHHU peBepOepalii HpPOBOIATCS B 00s3aTEIBbHOM MOPSIKE B
nycroMm 3ane crtaHiuu corsacHo ['OCT 24146. JIns KOHTPOJIBHBIX HM3MEPEHUH BpEMEHU
peBepOepany MOTYT OBITh MCIIOJIb30BaHbI JIOTIOJIHUTENbHBIE TaHHbIE U3MEPEHU IIIyMOBOTO
¢oHa Ha  COBPEMEHHBIX  IPOrPAMMHUPYEMBIX  CIIEKTPOAHAIU3aTOpPaX,  HMMEIOIIUX
COOTBETCTBYIOIIUE CMEHHBIE MOXYJH. B mociegHem cilydae HM3MEpPEHHs NPOBOIATCA B
3aI0JIHEHHOM 3aJ1€ CTaHIUH.




4.4.2.4 KoMmmuekc 3JI€KTPOAKYCTUYECKUX H3MEpPEHUH, BKIIOYAIOIINX HM3MEPEHUs MO
YPOBHEH, YACTOTHON XapaKTEPHCTHKH TEPEaun U HEPABHOMEPHOCTH 3BYKOBOTO OIS B '/3-
OKTaBHBIX (OKTAaBHBIX) I10JIOCAX 4acToT. Bce u3mMepeHus npoBOAsSTCS B ITyCTOM 3ajie CTaHIIMH,
B HOMUHAJILHOM PEXHUME 03BYUEHHsI, IPU MOJjaue Ha BXOJ CUCTEMbI pO30BOTr0 LIyMa.

4.4.2.5 Vcnbitanusi pa300puMBOCTH PEUYHM HA CHCTEME O3BYUCHHMsI 3ajla CTAHI[UU COTJIACHO
['OCT 25902. TIlpu CHOXHOCTA OpraHU3alUdy apTUKYJISLUOHHBIX HWCIBITAHUM Ha
JNEHCTBYIOIMX CTAaHIUSAX METPOIOJIUTEHA JOMYCKAETCsl MCIOJb30BaHUE PACUETHOTO METO/a
OILICHKH pa30opunBOCTH peuu 1o ¢opmynam (4.21) - (4.23) Ha OCHOBAHHMM JTaHHBIX HATYPHBIX
U3MEpPEHUIl OKTAaBHBIX YpOBHEH TIOJE3HOr0 CHUrHaia W IIyMma. Jlomyckaercs Takxke
UCIIOJIb30BaHUE MPUOOPOB M IMPOLECCOPHBIX YCTPOMCTB, NPOBOJAIIMX HM3MEPEHHS
paz0opUMBOCTH METOJIOM OLIEHKU UHAeKca nepeaayu peun (RASTI).

4.4.3 JlabopatopHas U KamepajibHas 00paOOTKa pe3yslbTaTOB H3MEPEHUN MO3BOJSET
NOJYYHUTh TIONHYI0 WH(POPMAIMIO O IIyMOBBIX, AKyCTHYECKHX H D3JIEKTPOAKYCTHUECKUX
XapaKTepUCTHKaX 3aja CTAaHLIUU METPOIOJUTEHA. 37eCh HE0OX0AUMO YUeCTh, YTO B CBSI3U C
TEM, YTO U3MEPEHUSI BPEMEHU peBepOepallii U U3MEPEHUs MOJsl YPOBHEW MPOU3BOJMINCH B
IyCTOM 3ajie CTaHLUH, MpH 00paboTKe pe3yabTaTOB U3MEPEHUH ClieayeT BBOAUTH MONPABKU
Ha MaKCHMaJIbHOE 3all0JIHEHHE 3ajla CTaHLUUHU MacCaXUpaMu B «dackl nuk». s 3toro
HEOO0X0IUMO, HCHOIb3ys ¢GopMmyldy OipuHra, BBOIUTH IyTeM OOpaTHOro mepecueTa
nonpaBky AAp u3 pacdera 0,5 M°/des. COTTACHO MpHIOXkeHH0 E. DTO 1aeT BO3MOKHOCTH
paccuuTaTth Kak BpeMs peBepOepaluy 3aloJIHEHHOIO 3ajla CTAHIMM, TaK M IONpPaBKH Ha
CHI)KEHHE YPOBHEW 3ByKa IIPM O3BYYEHHUH B COOTBETCTBYIOLIMX OKTaBHBIX Iosiocax AL 1o
cnenyrommmM Gopmynam:

4
AL =101
54

, (4.25)

rae Ay - oommii ¢onrn D311 3ama craHIMH, NMOTYYCHHBIH HA OCHOBE M3MEPEHHUH BPEMEHHU
peBepOepaliy B IyCTOM 3aJie CTaHIINY;

A; = Ay + AAnae - o0mmii o D311 3ama craHIUU MPU MaKCHMAJLHOM 3aIlOJIHCHUU
naccaxupamu. Bennunna AA . paBHa:

AAnaC = 2Sn0na al(f): (426)

1€ Syona - IUIOIIA/b T10J1A CTAHIUH, M°;
ai(f) - D3I cTosimMx maccaxupoB MpH MIIOTHOCTH paccTaHoBKHU 0,5 M°/deit.

4.4.4 Ananu3 pe3yJapTaTOB U3MEPEHUM CIIy’)KUT OCHOBAaHUEM JUIsl TEXHUUYECKOTO 3alaHus
Ha pa3pabOTKy aKyCTHYECKON 4YacTH MPOEKTa PEKOHCTPYKIMHU 3ajoB cTaHimmid. [Ipum sTom
camMa METOAWKa aKyCTHYeCKOro IMPOEKTHPOBAHWS 37eCh B  TNPUHIUIE JOJDKHA
COOTBETCTBOBATh OOIIEH CTPYKTypHOU cxeme (pucyHOK 4.2). OgHako B JaHHOM Ciydae
JOJKEH  YYHUTHIBAThCS  (DaKTOp  CYIIECTBOBAaHUS YK€ IOCTPOCHHOW CTaHIMH C
COOTBETCTBYIOIIMMU KOHCTPYKUMSMHU OrpaXAeHuid. BceriencTtBue 53Toro axkycruyeckas
KOppEeKIHs 3ajla CTaHIUHU (dTambl 2-i U 4-il Mo pUCYHKY 4.2) MOKHA OBITH COBMEIIEHA B
OJIMH DTal, TMOCJe 3aBepUICHHs] KOTOPOTO HEOOXOAWMO TMPOBENECHHE KOHTPOJIBHBIX
AKyCTHYECKHX H3MepeHud. Takke KOHTPOJbHBIE W3MEPEHUS MOJDKHBI OBITh MPOU3BEICHBI
MocJie 3aBEPIICHUS AIEKTPOAKYCTUYECKOM KOPPEKIMH 3aJ1a CTAaHIIHH.

4.5 Ilpumep aKyCTHYECKOT0 NPOCKTHPOBAHUSA 32JI1a CTAHIMU B YPOBHE MOCAI0YHOM
m1aTGopMbI METPONOJIUTEHA

PaccmarpuBaercss TUIOBOM MPOEKT 3ajla CTAaHLIMU B YPOBHE IOCAJOYHOM MIATPOPMBI
METPOIOJIUTEHA MEIKOT0o 3alokeHUs. CXeMaTH4eCKH IUIaH M NPOJOJBHBIM paspe3 3aia
cTaHmu u300paxkeHsl Ha pucynke 4.4. I[lo oOmeit Qopme 3anm craHuM OIM30K K
MPSIMOYTOJIBHOMY TapajuieNienuIiery ¢ pa3MepaMu B Tuiade 162x17,6 M mipu oOmiel BbICOTE
3ama ~ 6 M; MpU ATOM IIMPHUHA MOcafoyHoW matdopmbl coctaBiser 10 M M BbIcOTa
KECCOHMPOBAHHOTO MOTOJIKA Had Hed ~ 5 M. CTaHIUMM TAaKOro THIA MOJTYYHJIN JIOCTaTOYHO



IINPOKOE PaCTIPOCTPAHEHHE.

Tak kak oOciemyemble 3ailbl HE HMMEIOT pa3leNisieMbIX OOBEMOB, TO HECMOTpS Ha
JMCTIPOTIOPIIMOHAIEHOCTE MX OCHOBHBIX DPa3MEpOB pacyeThl BpeMeHH peBepOeparn 7,
o0mero (oHAa 3BYKONOTJIOIMIEHHS A M TOCTOSIHHOW MOMeIIeHust B cienyer mpoBonuTh Ha
OCHOBaHMU (HOPMYJIIBI DUpUHTA.

Hwxke B Tabmuie 4.3 mpuBeneHBbl pe3yibTaThl pacyeToOB BPEMEHH peBepOepamuu 3ajia

cranuuu To(f), cpennero K3II a(f ) U TOCTOSIHHON mnomenienuss Bo(f). Wuteprep 3ama
CTaHIIMU B YPOBHE TOCAJAOYHOH TIATGOPMBI: MOJT - NUTM(OBAHHBIA KaMEHb, CTEHBI - TJIQJKHE
TUTUTHI, TIOTOJIOK M CBOJIBI - OETOHHBIE MOBEPXHOCTU C MOOETKOM M MOKpacKkoil. 3aech ke, B
YETBEPTOM CTPOKE NPHUBEACHBI PE3yJbTaTbhl W3MEPEHHHM YPOBHEH 3BYKOBOM MOIIHOCTH
MOJIBYKHOTO COCTaBa IMPHU BXOJE HA CTAaHIMIO Lpm.(f). Bce pacueTsl mpousBoaWINCH U3
YCIIOBHSI MHUHHUMAJIBHOTO 3alI0THEHHS 3aJ1a CTAHINHI TIACCAKUPaMH (~ 6 qei/m>).

[Ipu sTOoM cpenHuil panuyc AEWUCTBUSA MPSMOro 3ByKa Ry corjacHo dopmyne (4.7)
COCTaBJsUT BeMWYMHY Topsanka = 12 wm. Otcroma cieayer, 4YTO MaKCHMallbHO
HEOJMAronpHUsATHBIMU MECTaMU [UIsl BOCHPUATUS pedeBoid MHQPOpMAIMU MpPHU MOIXOJE IBYX
BCTPEUHBIX MOE3/I0B SABJISAIOTCA TOUYKM HAa OCU 3aJIa CTaHUMHU, T.. mpu 1 = 5 - 7 m. Torma
pacueTr ypoBHS ImyMoBoro ¢ona mo d¢opmyne (4.6) nmns ypoBHS L, Ha mosoce
MaKCHUMaJIbHOTO H3iIydeHus: cornacHo Tabmuue 4.3 npu 500 I'ip mokaspiBaeT BETUYHUHY

Ly =845 nb. CornmacHo ke Tabmune 4.1 monydeHHas BENWYMHA OKa3bIBAeTCS IS
BBIOPAaHHOW TIOJIOCKI YacTOT Oojbiie Ha 6,5 nb momyctumoin BenwuwHbl Lnon = 78 1ab.
YuuTteiBas, 4TO MPAKTUYECKU BCs TUIaT(opma HAXOAWUTCA B 30HE NEHCTBUS MPSMOTO 3BYKA,
JUIsL pacueTa TpeOdyeMoro Jjisi JOCTHKEHHS HOPMAaTUBHOTO YPOBHS IIyMOBOTO (hoHa 0O0I1Iero
(oHa 3BYKONOITIOMIEHUS Aqpes CIEIYyeT HNPUMEHUTb HE YHpOLIEHHYI0 (opmyny (4.9), a
IPOBOAMUTH pacyeThl MO Bapualuu MOJHON (opMmyibl (4.6). COOTBETCTBYIOLIUE PACUETHI
MOKa3aJjH, YTO YKa3aHHOE YCJIOBHE BBIMIOJIHACTCS MPU 00€CTIeYeHUH MTOCTOSTHHON MOMEIEHUS
Bipes = 2200. Orcrona no ¢opmyie (4.2) caexyert, uro cpeanuii K311 3ama craHumm qomkeH

ospactu g0 & = 0,2

Tab6numa 4.3 - PesyabTarhl pacueToB BeJu4uH 7y, %o, By u u3mMepenuii ypoBHeil Ly,

Benuuunner £, I
125 250 500 1000 2000 4000
To, € 2,6 2.3 2,1 2,0 1,9 1,7
Eo 0,11 0,12 0,13 0,14 0,15 0,16
By, M’ 976 1077 1180 1286 1394 1505
Loax, 1B 86 91,5 99 97 86 77,5

VYyuteiBass HEOOXOIUMOCTh BBEJEHHUS B HMHTEPHEP 3ajla CTAHIMU 3BYKOIOTJIOIIAIOIICH
OTNIENIKK, HAJ0  OTHeNaTh MOTOJOK HaJ  MOJIOM  MmiaaTdopMbl  CTaHAAPTHBIMU
3ByKONorjomammumu wirtamu, umetomuvu K3IT 0,3 - 0,6 B aumanmazoHe OT HU3KUX K
BBICOKMM 4YacToTam (cMm. mpunoxkenue /). Huxke, B Tabnuue 4.4 mpuBeneHbl pe3ylbTaThl

pacuera cpearero K311 3ana cranuuu MeTpononurena &1 (f ) , BpeMeHnu pesepOepanuu T'(f) u
MIOCTOSTHHOM MTOMEIIeHUs 3ajia CTaHmuu B (f), paccunTaHbl yKa3aHHBIMU BBIIIE METOAMH TIPH
YCIIOBUU 3BYKOIOTJIOMIAIONIEH OTAENKH MOTOJKAa CTaHIMU Haja miuaTdopMoil. B derBeproii
CTpPOKE NPUBENEHBI TAKXKE PE3YyJbTaThl PAcUETOB ypOBHEH IIymMOBOro (hoHa 1o ¢opmyie
(4.6).
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Pucynoxk 4.4 - Cxematuueckuil Iu1aH ¥ NPOJIOJIbHBIN pa3pes 3ajla CTAHIIMKA METPOIOJIUTEHA MEJIKOTO 3aI0KEHHS



Tab6nuna 4.4 - Pe3yabTaThl pacueToB BeJIMYUH al(f), T1(f), B1(f) u Lu(f)

Benuunne! £ I
125 250 500 1000 2000 4000
51 (f) 0,17 0,18 0,21 0,23 0,25 0,26
T1(f) 1,6 1,4 1,2 1,1 1,0 0,9
Bi(f) 1618 1734 2100 2360 2633 2776
Ly(f) 70,0 75,5 83,0 81,0 70,0 71,5

W3 cpaBHeHHS YpOBHEW UIIYMOBOTO (JOHA, PACCUYMUTAHHBIX MPH 3BYKOMOIJIOIIAIOIIEH
OTJENIKE [EHTPAILHONW YacTH MOTOJKA CTAHIUU METPOIOJIUTEHA C JOMYCTHMBIMH YPOBHIMHU
IIyMa B COOTBETCTBYIOIIMX OKTaBHBIX MoJiocax mo Tabmuie 4.1, cieayer, 4To B qUama3zoHax
500 - 1000 TI'm HabOmronmaeTcsi CYLIECTBEHHOE IPEBBIIICHUE HOPMATHUBHBIX YpPOBHEN;
KPUTHYHBIM siBisieTcs Takke auanazoH 4000 ', BaxHbIN A obecriedeHus pa30opurBOCTH
pedeBoit mHPOpManuu. DP(HEeKTUBHOEC CHWIKCHHE YpOBHEW IymMa B JHAara3oHe CPEIHHUX
4acTOT MOXET OBbITh JOCTUTHYTO KakK CHIDKEHHEM IIymMa B MCTOYHHUKE WIH IKe
JIOTIOJTHUTEIBHBIM A(PQPEKTUBHBIM 3ariIylIeHHeM OJIKHUX OTrpaXICHWH YacTH TIOTOJIKA,
paCTOJIOKEHHOTO HAJl MyTSIMH, U CTEH Hal MyTsSMH (cM. pucyHok 4.3). BosmoxkeH Taxxke
BapHaHT C TILATEIbHOM MPOpPabOTKON CUCTEMBI O3BYYEHHMs, C TEM UYTOOBI MO BCEM 30HAM
0o0ecrevnTh CyIIeCTBEHHOE TMPEBATHPOBAHUE TMPSMOTO 3ByKa U BBICOKOE OTHOIIECHUE
CUTHAJI/TITy M.

HeobxomuMbpIM yCcliOBUEM [UJIsI STOTO SIBISIETCS TOCTIKEHUE ONTHMAIBLHOTO 3HAUYCHUS
BpPEMEHHU peBepOepaliy 3ajia CTaHIUH, YTO, €CJIM CPaBHUTH NaHHbIC TaOnwubl 4.4 ¢ 30HOM
00BEMHOTO ONITUMYMa Ha pucyHKe 4.1, obecredeHo BO BCeM JIuara3oHe, KpOMe YacTOT HHUKE
250 I'u. Ilocnennee Takke IOHKHO OBITH YUYTEHO IMpPH PACUETE CUCTEMbI 3BYKOYCHIICHUS.
Kpome Toro, coxpaneHne MOTHOCTHIO 3BYKOOTPAXAIOMIMX MOBEPXHOCTEH Ha BCEX CTEHAX
3ajla CTaHIWH JOJDKHO TPUBOJUTH K BOZHMKHOBEHHIO 3(dekra mopxaromero sxa, KOTOPBIi
TaK)Ke€ MOXKET OTPHIATEIHLHO MOBIMATH HA 3BYKOIEpedady peueBOro curHaia. BenmeactBue
BCEr0 M3JI0KEHHOIO TPU pacyeTe CHCTEMbl 3BYKOYCWJIEHHS HEOOXOAMMO OO0eCcneunuTh
OTHOIIICHHUE CUTHAN/IIyM He MeHee 15 nb mo BceM nuama3oHam 4acTOT BO BCEX 30HAX 3ala
CTaHLUM, Ui 4ero TpeOyembli 1o ycinoButo (4.18) ypoBeHb Lipes = 100 1b gomxeH ObITh
co3/aH mpu paboTe CUCTeMBbI, Kak MUHIUMYM B auanazoHax yactot 500 - 1000 I'n. Ucxoxns u3
ATOTO pacueT MUHUMAJIbHO HEOOXOAMMOH aKyCTHYecKOrH MOIIHOCTH 1o (opmyie (4.18) mpu
T = 1,1 - 1,2 ¢ mpuBoaut k BenuunHe P, = 5 Bt, otkyna mo dopmyne (4.19) nomyunum
TpeOyeMyI0 3JIEKTPUUECKYI0 MOIIHOCTH P,; = 2500 Bt. CoBpeMeHHbIE HMIUPOKOIOIOCHBIC
aKyCTHUECKHE H3IydaTelnu CcpeiHed MomHocTu umertr P,; = 25 BT, oTkyaga oOiee
KOJIMYECTBO TAKUX HM3JTydaTelNieil JODKHO ObITh B 3ane cTtanuuu He MeHee 100 mt. OxHum u3
Haubosee pacpoCTpaHEHHBIX CIOCOOOB pa3MEIleHUs H3TydaTelell B JUIMHHBIX M IIYMHBIX
3ajJlaX CTaHUUM SBJIAETCA IOCIEN0BaTENbHAs LENOYKAa MOTOJOYHBIX IPOMKOIOBOPUTENEH,
pa3MeNIeHHBIX 10 [IEHTPAIbHON OCH 3alla CTaHIuHu ¢ marom /; =/ M (rtae [ - nnvna 3ana, M -
oO1ree 4mMCIIO M3Tydaresneil), paBHbIM Ha JaHHOM 00bekTe 15 - 16 M. Pamuyc neiictBus
OpsIMOTO 3BYyKa sl clab0 HampaBiICHHBIX HCTOYHUKOB 3ByKa (cM. (opmymny (4.20)), y
KoTopbix mapamerp D(®) o6siuH0 He mpesbimaeT 10, cocrapuser npu B > 2000 Bennuuny
HopsiJika 2 M, 4TO SIBHO HEJOCTAaTOYHO. BeneacTBrE 3TOro peKOMEHIYeTCs pa3ieuTh OOLIyI0
TpeOyeMyl0 MOIIHOCTh M3Iy4yeHHs Ha 3 LENOYKM W3 BBICOKOCPEIHEYACTOTHBIX
OCTPOHANPaBJICHHBIX  T'POMKOIOBOpHUTENEH  MomHOCThIO 12,5 BT, paBHOMEpHO
pacmpesieleHHbIX 10 IIEHTPaJbHOM OCH CBOJAa W BEpXHEW YacTh CTeH (WM, €CIH 3TO
TEXHUYECKU TPYAHO OCYIIECTBUMO, MO KOJOHHAaM CO CTOPOHBI MOCaA0YHBIX Iiatdopm). B
3TOM Ciy4yae MakCHUMajbHOE yAaJeHHE MCTOYHHKA 3BYKa OT TOJIOBBI MAacCa)kupa B KaxJIOH
TOUKE 3aJ1a CTAaHIIMU HEe OyJeT MPEeBbIATh 5 M MPU BHICOKOW KOHIEHTPALUK BEPXHUX YaCTOT.
VYkazaHHOe YyCJIOBHE OOECIEUUT Kak TpeOyemMoe OTHOIICHHE CUTHAJ/IIYyM, TaK U XOPOIIYIO
paBHOMEpHOCTh moJjsi. Pacuer paszbopumBocTu peun mo dopmyse (4.24) MoKa3bIBaeT, UYTO




BeNMMYMHA A TIOBceMecTHO mpeBbimaer 0,65, 9To oOecneunBaeT CIOrOBYIO pa30OpYHMBOCTD
6omnee 90 % (cMm. Tabmauiy 4.2).

B 3akmioyeHne TPOBENEHHOTO pacueTa HEOOXOAWMO OTMETHTh, YTO yKa3aHHOE
MAaCCHPOBaHHOE pa3MEIEHUE TPOMKOTOBOPHUTEICH SBJISAETCS HEOOXOAUMBIM YCIOBHEM
obecrieueHust Xopoieid pa30opuMBOCTH peUYeBOM HMHGOPMAIIMU B 3aji€ HCCIECIOBAHHON
CTaHIIMHU; MCHBIIIEE KOJIMYECTBO TPOMKOTOBOPHUTEIICH MOXKET OBITh HCIIOIB30BAHO TOJIBKO MPH
YCIIOBUH TTOKPBITHS 3BYKOIOTJIONIAIONICH OTACIKON HE TOJIBKO IIEHTPAIBHONW YacTH CBOJA, HO
U CBOJIOB, PACIOJIOKCHHBIX HaJ Iy TSIMH, a TAKXKE BEPXHEH YacTH CTEH.

S METO/Jbl UBSMEPEHHUA 1 OHEHKH IIYMA B IOMEINEHUSAX KNJIBIX U
OB ECTBEHHBIX 3IAHUU OT ABUKEHUS IIOE3/10B B
METPOIIOJIMTEHAX

5.1 O01mHe moJ0KeHus

5.1.1 Hacrosmmii CBox mpaBui pazpabotan Ha ocHoBe TpeOoBanmii CH 2.2.4/2.1.8.562
[1], TOCT 12.1.036, 'OCT 23337. [Ipu pa3paborke CBoaa MpaBuUi YUT€Hbl PEKOMEHAALUU
MexxayHapoanoro crannapra MCO 1996/1 [17].

5.1.2 Ouenky mnryma OT JABMKEHHMs IO€3/I0B METPOMNOJMTEHA B IOMEIIEHUSIX >KUIIBIX
3MaHU HEOOXOIMMO TPOBOAMTH JJIsi HOYHOTO M JHEBHOTO BpeMeHH CyToK. [Ipm sTom
U3MEPEHUs JIOIMyCKAETCs BBIMOIHATh TOJBKO B JHEBHOE BpEMs MPH YCIOBHM, YTO CHUTHAJ,
PETUCTPUPYEMBIH TP MPOXOXKACHUH TTOE3/1a, BBICISCTCS Hall ypOBHEM (DOHA HE MEHEE YeM
Ha 3 1b.

5.1.3 KouTposto mrymMa oT JIBUYKEHUS MOE3/10B METPOIOJIUTEHA JOKHO MPE/IIECTBOBATh
orpeneneHue BIusHUS (OHOBOrO Iyma. Eciu curHan, perucTpupyemslid Ipu MPOX0XKIECHUH
10€3/1a, HE BBIACNAETCS HaJl ypoBHEM (oOHa, OLIEHKY IIymMa OT JBWKEHHUS IMOE370B B
COOTBETCTBUM ¢ HacTosIUM CBOJIOM MTPAaBUJ BHIIOJIHUTE HENb34 (cM. 5.4.9).

5.2 Hopmupyemble napaMeTpsbl 4 I0NyCTHMbIE YPOBHHU LIyMa

5.2.1 Ulym, co3naBaeMblii B TOMEIIEHUSIX KHUIIBIX U OOLIECTBEHHBIX 3IaHUN OT JIBHIKEHUS
[IOE310B  METPOINOJIUTEHA, HOCHUT HEMOCTOSIHHBINA (MPEPHIBUCTBINA) IIMPOKOIOJIOCHBIN
XapakTep C BBIPAXEHHBIM TNpeo0iaaHieM CHUTHajla B mosoce vactor 22,5 - 90 I'm u
MOBTOPSIETCSI C TIEPHOIOM, OTIPEACITIIEMbIM IPaQUKOM TBUKEHUS TOE3/I0B.

5.2.2 HopMupyembIMHu TapaMeTpaMH IiIyMa B COOTBETCTBUHU ¢ HACTOSIUM CBOJIOM MpPaBUl
SIBJISIFOTCSL:

® YKBHBAJICHTHBIN (110 SHEPTHH) YPOBEHB 3BYKA LA 55, NBA;

® MaKCUMaJIbHbI YPOBEHb 3BYKA LA max, ADA.

OueHka 1myma Ha COOTBETCTBHE JOMYCTUMBIM YPOBHSIM JOJKHA IPOBOJAUTHCS
OJTHOBPEMEHHO TI0 000MM mapaMeTpaM L s U La max (CM. paznen 5.6).

5.2.3 Jlonyctumble ypOBHHM IIyMa, Ha COOTBETCTBHE KOTOPBIM JIOJDKHA MPOBOAUTHCS
OLICHKa UIIYMOBOTO BO3JEHCTBUS B IOMELIECHUSX >KUIBIX M OOIIECTBEHHBIX 3JaHUM OT
JIBMDKEHUS MTOE3/10B B METPOIIOIUTEHAX, MPUHUMAaIOTCs B coorBercTBUM ¢ CH 2.2.4/2.1.8.562
[1], TOCT 12.1.036 nnst mueBHOTO (C 7 10 23 1) M HOYHOTO (C 23 10 7 4) BpEMEHU CYTOK TIO
Taommie 5.1.

Tabnuma 5.1 - JlomycTUMble 3HAYEHHUs] JI OIEHKH IIIYMOBOrO BO3/1elCTBHA Ha
coorBercTBHe TpeOoBanusm CH 2.2.4/2.1.8.562 [1], TOCT 12.1.036

Ne. Bpems OKBUBaNICHTHBIA | MaKCHMaIbHEIHA
o HasnaueHnue nomemeHus CyTOK YPOBEHb 3BYKa L4 | ypOBEHB 3ByKa L4
sn_som JIBA ma_sons DA

1 |[Tamatrel OONBHMII W CcaHATOpPHEB, oOmepauuoHHble| JleHb 35 50
OOIBHHAIL Hous 25 40

2 |KabumreTsl  Bpaueldd  TMONUKIMHUK, amOymaropuii,| [leHp 35 50
JIMICIIAaHCEPOB, OOJILHUII, CAHATOPHEB

3 |KiaccHpie IIOMEIIEHHS, yueOHbIE KaOUHETHI, » 40 55




Ne. Bpewms OKBHUBaJICHTHBIA | MaKCHMaIbHBIHA
o HasnaueHnue nomemenus CyTOK YPOBEHb 3BYKa L4 | ypOBEHb 3ByKa L,
KB, JIOII> JIEA max, JIoI» ﬂBA
YUUTENbCKUE KOMHATBI, AyIUTOPHU IIKOI W JIPYTUX
y4eOHBIX 3aBeICHU, KOH(EPEHL-3aJIbl, YUTAIBHbIE 3aJIbI
6ubIMoTeK
4 |’)Kunple KOMHATBI KBapTHp, Kbl MOMeENeHUsT noMoB| JleHb 40 55
OT[bIXa, MMAaHCHUOHATOB, JOMOB-UHTEPHATOB | Housw 30 45
IpecTapenblX M WHBAJIUAOB, CHAJbHBIE IOMEILEHHUS B
JETCKUX JIOUIKOJBHBIX  YUPEXKIEHHSIX M  IIKOJIax-
MHTEpHATaX
5 |Homepa rocTHHUII ¥ >KHIIble KOMHATBI OOIIEKUTHI To xe 45 60
35 50
6 |3axsl kade, pecTOPaHOB, CTOTOBBIX Jenp 55 70
7 |ToproBble 3albl Mara3uHOB, IaCCAXUPCKHUE  3aJbl » 60 75
a’pomopToB M BOK3&JIOB,  TPHEMHBIE  IYHKTHI
IPEIIPUSTHI OBITOBOTO 00CITY)KHBaHUS

Ilpumeuanue - [lpu oueHke ypoBHEH 3ByKa OT ACUCTBYIOLIUX JIMHUI METPONOJIUTEHA OTKPBITOTO
3aJ10’KEHHs] IPUMEHSIETCS] TTONIPABKa K JIOMyCTHMBIM YPOBHAM + 5 1b.

5.3 CpencrBa usmepeHuit

5.3.1 3mepenue ypoBHEH 3ByKa cielyeT MPOBOAUTh IIyMOMEpPaMU, KOMOUHUPOBAaHHBIMU
U3MEPUTENbHBIMU CUCTEMaMU WM aBTOMAaTHYECKHMMM YCTPOMCTBAMM, COOTBETCTBYIOILIMMU
kiaccam 0, 1 nnm 2 u uMeromumMu 4actoTHyro koppekuuto A no [OCT 17187.

[Ipumeganue - llpennoureHne ciegyeT OTAABAaTh WHTETPUPYIOIIUM MPUOOpaM, ITO3BOISIOLINM
HETIOCPEJCTBEHHO HM3MEPSTh JKBUBAJICHTHBIM (IO SHEPTWH) YPOBEHb 3ByKa. TakUMHU IpuOOpamMu SIBISIFOTCS,
HampuMep, BKJIIOYEHHBbIE B ['0CylapCTBEHHBIN peecTp CPEeACTB M3MEPEHHM M JONyIleHHbIE K NMPUMEHEHHIO B
Poccuiickoit @enepanun npudopsl, Bbimyckaemble ¢upmamu: «Bruel & Kjaer» ([danus) - uHTErpupyrommi
urymomep tumna 2232, ananuzarop tuna 2260; «Larson-Davisy (CLLA) - naterpupytomuii mymomep tuna 8§14 u
DSP80, anammzarop tuna D2800 (2900); «SVANTEK» (ITonbmia) - nrymomeps! Tumnos 943, 945, ananusarop
tuna 912AE.

JlommyckaeTcsi mpeABapuTEeNbHAsl 3alUCh CHTHAda HAa HM3MEPUTENbHBIH MarHUTO()OH ¢
nocienyromeii 00padboTKol 3anrcanHOl HHPOPMALIUH.
5.3.2 CpenctBa u3MepeHU TOTKHBI UMETh JIECTBYIOIIEE CBUIETEIILCTBO O MOBEPKE.

5.4 YcaoBus 1 npaBuJia npoBeeHUsI U3MepPeHH i

5.4.1 N3mepenus ypoBHel mryma cieayet npoBoauts no 'OCT 23337.

5.4.2 3mepeHus IpoBOAAT HE MEHEE YEM B TPEX TOYKAX, PABHOMEPHO PacHpeesIEHHBIX
10 OMEILEHUIO He OiKe 1 M OT CTEH M He Oirke 1,5 M OoT OKOH IoMelleHuli Ha BeIcoTe 1,2
- 1,5 M ot ypoBHs nona.

5.4.3 [lpu u3mMepeHusIx OKHA U JIBEPH JOJKHBI OBITh 3aKPBITHI; POPTOUKU U HpaMyTH TIPH
OLICHKE JIMHUM METPOIOJIUTEHA 3aKPhITOrO 3aJI0KEHMS - TAK)KE 3aKPBIThI, IIPY OLIEHKE JIMHUN
OTKPBITOTO 3AJI0KEHUS - OTKPBITHI.

5.4.4 Bo Bpems n3MepeHuil 1lymMa B MOMEIEHUU JO0DKEH HAXOJUTHCS TOJIBKO MEPCOHAI,
3aHATBHIA U3MEPEHUEM IIIYMA.

5.4.5 W3meputenbHblii MHKPO(GOH JOJKEH OBITh HampaBiIeH B CTOPOHY JIMHUH
METPOIOJIUTEHA U yJaJeH He MeHee ueM Ha 0,5 M OT oneparopa, MPOBOIAILIEr0 H3MEPEHHE.

5.4.6 Ilpu mpoBeneHNHM H3MEpPEHH MAaKCHMAaJbHOTO YPOBHS 3BYKa LA max Ha Ipubope
JOJIKHA OBITh YCTAHOBJIEHA TUHAMHUYECKAsi XapaKTepUCTHKA «MeJIeHHO» (T = 1 ¢).

5.4.7 U3mepeHusi cienyer BBINOIHATH B NMEPHOAbI HanOoJiee WHTEHCUBHOTO JIBHXKCHHS
noe3noB: ¢ 7 o9 unmnc 16 1o 19 u noeM u ¢ 6 10 7 4 HOYBIO.

Jlonyckaercsi  BBINOJIHATH  W3MEpPEHUs B Jpyroe  BpeMsl  JHS,  Halpumep
XapaKTepusylolieecs: HAUMEHBIIUMHU YPOBHSAMH (OHOBOTO IlIymMa, C MOCJIEIYIOIINM
[epecyeToM 3HAUYEHUS SKBUBAJICHTHOTO YPOBHA 3BYKa JUISI peKUMa HanOoJjiee HHTEHCUBHOTO
JBIDKEHHUS 1M0e3/10B (cM. 5.5.3).




5.4.8 Bpemst uzmepenust 7' 1OJKHO ObITh JOCTATOUHBIM JJISl PErHMCTpPAlMi HENpPEphIBHON
BBIOOPKH, BKJIIOYAIOIIECH HE MEHEe AeCATH COOBITHI MpoXoxkaeHus noezna: 7 > 3,5 - 5 MuH
IpU W3MEpEeHUsiXx B JHEBHOoe BpeMs U 1 > 3,5 - 10 MHH IpU HU3MEPEHUSAX HOYbIO B
3aBUCHMOCTHU OT UHTEPBAJIOB ABMUKEHUS MTOE3/I0B HA OLICHUBAEMOM JIMHUHM METPOIOJIUTEHA.

5.4.9 Tlepen nmpoBeneHHEM H3MEPEHUN B KAXKION TOYKE HEOOXOIUMO OLICHUTH BIIUSHHE
¢boHOBOrO MmIymMa B TMOMEMIEHUWU. J[IsI STOr0 W3MEpSIOT JKBUBANEHTHBIA Lo g U

L(d’) L(<P)

MAaKCUMaJbHBIA L4 ;4 YPOBHM 3ByKa 3a MHTEPBAJI BPEMEHM 7, a TaKKe ~~dows Y~ Amax
¢oHOBOrO IIymMa 3a BpeMs MEXIy HPOXOXACHUAMHM T0€310B. BbIUMCIAIOT pa3sHOCTH

AL, =L .~ AL

Amax Amax Amax *

_ AL((D) u

AL =L, Aok

I[Ipu ALA s < 3 Ab U ALA max < 3 1b oIlleHKY HIyMOBOro BO3JEHCTBUS OT JIBHIKEHHS
MI0€3/10B METPOIIOJUTEHA B COOTBETCTBHUHU € HACTOSATIMM CBOJIOM MPABUJI BBITOJIHATE HEJIb3.

IIpu ALA 5w < 3 1b, HO ALA max > 3 1b OLIEHKY ciegyeT NMpOBOAMTH IO Pe3yabTaTaM
WU3MEPEHUSI TOIBKO LA max-

[pu ALA s > 3 1b v ALA max > 3 1b oneHKy creayer mpoBOAUTH OJHOBPEMEHHO IIO
WU3MEPCHHBIM 3HAYCHHUSAM OOOMX MMapaMeTpOB IIyMa, MPH 3TOM B 3HAYCHUS LA o JODKHA

OBITH BHECEHA IOTIPaBKa Ha ypOBEHb (POHOBOTO IIyma (cM. 5.5.3).

Aske

(@)
I[J'IH MOBBIIICHUA HAACKHOCTU PE3yJibTaTa uenecoo6pa3H0 U3MCPCHUA LADK@ IMOBTOPUTDH

MOCJIC BBITTOJTHEHUS U3MEPEHUN U YCPETHUTD 110 hopmysiam u3 5.5.2.

5.4.10 BpiOuparoT TOYKYy ¢ HaWOONBIIMMU 3HAYCHUSMU LA o U Ly mar. JambpHeimme
nu3MepeHust (1 00paboTKy pe3yJIbTaTOB) MPOBOIST B ATOM TOUKE.

5.4.11 IlpucBauBaroT pe3yiapTaTaM H3MEPEHUH LA sp U L4 mar, BBIIIOJIHEHHBIM B
BBIOpAaHHOW TOYKE, HOMEpP | W MpoBOAAT emie 7 - 1 u3MepeHuil (ATUTEIbHOCThIO 1 KaXka0e)
HKBHUBAJICHTHOTO M MAaKCHMaJBLHOTO YpOBHEH 3Byka. OO0I1ee YnuciIo 7 M3MEPEHUN BBIOUpaeTcs
U3 yCJIOBUS, YTOOBI CyMMAapHOE BpeMsl BBIIIOJTHEHHS U3MEPEHUN ypOBHEH 3ByKa B TOUKE ObLIO
He meHee 30 muH. (7,, =n T > 30 muH.).

IMpumevanue - Jlonyckaercsl MPOBECTH OJHO U3MEPEHUE IKBHBAICHTHOIO U MAaKCHMAIBHOIO YPOBHEH
3ByKa JIIUTENBHOCTHIO 7, > 30 MuH.

5.4.12 Jlo u mocne TpOBEACHUS W3MEPEHHUU CIIeIyeT BBIMOJIHATh KaTHOPOBKY CPEICTB
U3MEPEHUH B COOTBETCTBMHM C MHCTPYKLUMSAMH 1O MX OJKCIUTyaTauuu. Ecnm pe3ynbraThl
KaJTMOpOBKHU pa3nuyaroTcs 6onee yem Ha 1 1b, n3mepenus cieayer HOBTOPUTS.

5.5 O6padoTka pe3yabTaTOB U3MepeHU

5.5.1 U3 n u3MepeHHbIX 3HaYEHUH MaKCUMaJIbHOTO YPOBHA 3BYKA LA max, i» | = 1, 2, ..., A,
BbIOMpAIOT HauOoJsblllee 3Haue€HUE LA max, R ¥ TPUHUMAIOT €T0 B KAauyeCTBE 3HAYCHUS
MaKCHMAaJIbHOTO YPOBHS 3ByKa 3a BPEMS OLIEHKU IITyMOBOT'O BO3JEHCTBUSI.

5.5.2 1o n u3MepeHHBIM 3HAYEHUSIM 3KBUBAJICHTHOTO YPOBHS 3BYKA LA o ir | = 1, 2, ..., 1,

L

pacCUUTBIBAIOT CPEIHUN DSKBUBAJICHTHBIA YPOBEHb 3BYyKAa ~4%s 33 CyMMapHOE BpeMs

BBITIOJTHCHMSI m3MepeHuit T, o Gpopmyie

L,.,=10 lg(l 10" o )
ni=l

(5.1)

MIpumeuanue - Eciu pazHuna Mexay HanOOJIBIINM W HAUMCHBIINM U3 U3MEPEHHBIX 3HAUCHUH LA 5, ;
He npeBbiiaeT 5 ab, cpeiHuii SKBUBaICHTHBIH YPOBEHb 3BYKa MOXKET OBITh BHIYMCIICH MO (GOpMYyJIie

— 1
LAa;cg = _ZLAaxe,i .
] (5.2)

5.5.3 OKBHUB&JIECHTHBIM YpPOBEHb 3BYKa, XAPAaKTEPU3YIOIIMHA IIyMOBOE BO3JECUCTBHE B
tedyeHne 30 MHH. peanu3alMM pexuma HauOoyiee HMHTEHCHUBHOTO JIBM)KEHHUS IOE370B,



BBIYHCIIIOT TI0 popmyiie

=L

Adke

L +K+101g "o | o1g Lo |15,

ny T (5.3)

rae K - monpaBka Ha ypoBeHb ()OHOBOTO Iiryma, Ab;

AT max M Ny - YUCJA COOBITUH MPOXOXKIeHUs moe3na 3a 30 MHH. B pexxume HauOosee
WHTCHCUBHOTO JIBWXKCHHS TIOE3JI0B U 3a Bpems T, B pEXKHUME, B KOTOPOM BBITIOJTHEHBI
HU3MEPEHUS;

Aske M

To = 1 mun.

3HaueHue momnpaBku K NPUHUMAIOT B 3aBUCUMOCTH OT Pa3sHOCTH ALa s YpOBHEH
u3Mepsiemoro u (hoHoBoro mryma (cm. 5.4.9):

ALp 5, OB ... 3 4-5 6-9 10 u Gonee

K nb ... -3 -2 -1 0

5.5.4 DkBUBaJICHTHBIN ypOBEHb 3BYyKa 3a BpEMs OIICHKH IIyMOBOTO Bo3neucTBHs (16 9
JTHEM U 8 4 HOYBI0) BBIYUCIISIOT MO (hopMyJie

=L

Adke

L

Aoxeé,R

+101g Ty -101gn, - C,
T, (5.4)

rae C - IoCTOsIHHAs, YUYUTHIBAIOIIAs TPOJOJKUTEILHOCTD OLIEHKH IITYMOBOT'O BO3JEHCTBUS U
YHCII0 COOBITHI MPOX0XKIECHHS IT0€3/1a 32 BPeMs OLIEHKH ILIyMOBOTO BO3AEHUCTBUS, 1b.
3HaueHus nocTostHHON C onpeAenstoT o npuioxeHu:o XK.

5.6 Ouenka myMoBOTro BO3/1€elCTBUA

OLeHKY HIyMOBOTO BO3JCHCTBUSI B MOMEIICHHSIX XKUJIBIX M OOIIECTBEHHBIX 3/IaHUUA OT
JIBUKCHHS TIOE370B METPOMOJIUTEHa Ha cOOTBeTcTBHE TpebOoBanusmM CH 2.2.4/2.1.8.562 u
I'OCT 12.1.036 BBIMOJHSIOT TMOCPEACTBOM CpaBHEHHS ompeneneHHbix mo 5.5.1 m 5.5.3
3HAYEHUM MAKCUMAIBHOTO LA max, R U DOKBHUBAJEHTHOIO LA max, ¥ YPOBHEHW 3ByKa C
JOTTY CTUMBIMU 3HAYCHUSIMU, IPUBEACHHBIMY B TabmuIe S.1.

[Tput LA sxs, i < LA sxs, zon ¥ LA max, R < LA max, non TP€OOBaHHSI HOPM BBITIOTHEHBI.

pu LA sxs, 1> LA sxs, gon AW LA max, R > LA max, non TP€OOBaHNS HOPM HE BBIITOJIHEHBI.

C 1enpl0 HAKOIUICHHUS OMBITa M YIIyOJIEHHOTO WM3Y4YEHHs] aKyCTHYEeCKOH OOCTaHOBKU B
MOMEIICHUSAX JKWJIBIX U OOIIECTBEHHBIX 3JaHUM OT JABWIKEHHUS I0€3]I0B METPOMOJIUTEHA
JIOMYCKaeTCsl AOTOIHUTENBHO MPOBEACHUE OLIEHKH 3KBUBAJICHTHOIO 3HAYEHUS! YPOBHS 3BYKa
LA 55, R, XapaKTEpPU3YIOLIETO BO3/elcTBUE 32 AHEBHOE (16 1) 1 HOuHOE (8 1) Bpems.

5.7 IlpeacraBjieHue pe3y1bTaTOB

Pesynbrarel  u3MepeHuit 0QOPMIISIIOT TIPOTOKOJIOM, KOTOPBIA JOJKEH COJEpKaTh
CJIEIyIOIINE CBEJCHUS:

e OpraHu3auus, NPOBOJMBIIAS U3MEPEHMUS,
JIMHMSI METPOTIOJIUTEHA, 110€3/1a KOTOPOH SABJISAIOTCS UCTOYHMKAMU OLIEHHBAEMOTO 11IyMa;
MECTO MPOBEJICHUS U3MEPEHUH (31aHUE, ITAXK, KBAPTUPA);
JlaTa ¥ BpeMsl IPOBEACHUS U3MEPEHUN;
cpeacTBa u3MepeHui (mpudop, THII, 3aBOJICKOIl HOMEp, CBEJICHHS O TOCTIOBEPKE);
IUIaH ITOMEILEHUS ¢ HAHECEHUEM TOYEK U3MEPEHUS;
pe3yJIbTaThl U3MEPEHUH (OCLMIUIOrpaMMa, BpeMsl OJHOTO M3MEpeHus W olliee BpeMs
MIPOBEACHUS M3MEPEHMH, YUCIO COOBITUH MPOXOXKIEHHUs I0€3/1a 3a BpeMs OJHOTO
M3MEpeHus, Ta0InuIa MaKCUMaJIbHBIX M SKBHBAJCHTHBIX yYpOBHEW 3ByKa (POHOBOTO
CYMMapHOro IIyMa, HOMEp TOYKHM, B KOTOPOM 3aperucTpuUpOBaHbl HaWOOJIbIINE
3HAYEHUS YPOBHEW 3BYKa, YUCIIO U3MEPEHU B BEIOPAHHOW TOUKE);
® BpeMs OILICHKH (JICHb, HOUB);



® pe3ylbTaThl 00pPaOOTKN M3MEPEHHBIX 3HAUYEHUI ypOBHS 3BYKA (LA max, r, L e ® LA s, Ms

LA 9KB, R);
® 3AaKJIIOYCHHUC 11O PE3YJIbTaTaM OLCHKHU;
® TIOAIKMCH JIUI], IPOBOAUBIINX USMEPEHHUA U OLICHKY IITYMOBOT'O BOS,[[GI\/'ICTBI/IH.

MNPUJIOXKXEHUME A
(pexomenoyemoe)

3BYKOM3OJIUPYIOIIASI CHOCOBHOCTH INYMO3AIIUTHBIX HAPY XKHBIX
OI'PAXKJIEHUHA

A.1 Ins obecrieueHus: TpeOyeMoi 3ByKOU30IISALINN HAPYKHOTO Orpa)IeHHsI HeOOXOAMMO B
MEPBYIO OYEPEb BHIOPATh KOHCTPYKIIMIO OKOH MJIH APYTHUX CBETONMPO3PAYHBIX OTPaKkIECHUM C
HEOOXOIMMBIMU  3BYKOM3OJHMPYIOIIUMH KauecTBamu. Ilpu BbIOOpe KOHCTPYKTUBHOTO
pelIeHNs OKOH ClieAyeT YUYUTHIBaTh TpeOOBaHUs K BO3yXO000MEHY MPOEKTUPYEMOTO 3/1aHHUS.

OObIuHBIE KOHCTPYKIIMA OKOH C €CTECTBEHHOW BEHTHJISIMEH 4Yepe3 OTKPBITbIe (POPTOUKH
WIM y3KHE CTBOPKM O00O€CIEeYMBAIOT HOPMAaJbHBIA HIYMOBOM pEeXUM B MOMEIIECHUH, €CIU
YPOBHHM BHEUIHETO IIymMa B 2 M OT HApPY>XHOTO OTPakKJACHHS HE MPEBBIMIAIOT JOMYCTUMBIX
YPOBHEM, YCTAHOBJIEHHBIX CAaHUTAPHBIMK HOpMaMu [1]. B mpoTuBHOM cilyyae BO3HHMKAeT
HEOOXOIMMOCTh TMPHUMEHEHHs CHEIMATbHBIX NIYMO3AIIUTHBIX OKOH C BEHTWISIIMOHHBIMH
JJIEeMEHTaMH{, KOTOpble OO0ECIeUnBalOT CHUKEHHE BHEIIHEro IIymMa JI0 HOPMBI H
OJIHOBPEMEHHOE HOPMATUBHOE NIOCTYIUIEHUE BO3AyXa B [IOMEIIECHHUE.

A.2 XapakTepUCTHKU 3BYKOM3OJISALIMU CTAaHAAPTHBIX JACPEBAHHBIX OKOH (B 3aKphITOM
MOJIOKEHUH), TIYyXUX  METAUIMYECKUX  OCTEKJIEHHBIX  BUTPAXKEH, MIyMO3AIIUTHBIX
BEHTWISILIMOHHBIX OKOH (B PEXMME BEHTWIALMU W B 3aKPbITOM IOJIOKEHHH), a TaKke
HEKOTOPBIX CHELMAIBHBIX KOHCTPYKLUHUN OKOH C MOBBIILIEHHOW 3BYKOM3OJSALUEN B 3aKPHITOM
MOJIOKEHUW TIpUBeJeHb B Tabmuie A.l. XapakTepuCTHKW JBEped C TOBBIIMICHHON
3BYKOM3OJISIIMEN IPUBEACHbI B Tabuie A.2.

Tabnuma A.1 - CHukeHde TpaHcnopTtHoro myma AL, abA, pa3anyHbIMH
KOHCTPYKIIUSIMHA OKOH
THI KOHCTPYKIHH OKHA ®opmyna | CHWKEHHE TPaHCIOPTHOTO myma AL, nbA
CxeMa OCTeKIICHHS OCTCKJICHHS, B 3akpeiTom B oTkpeITOM
MM TIOJIOKCHUH HOJIOKECHHU
1 |Cmapennas mo [OCT 11214 6+57+4 28 15
A
+ 4 -
6 57 4
4
2 |Cnapennas no 'OCT 11214 3+57+3 24 15
A
3 57 3
‘V
3 |PazgensHas mo [OCT 11214 3+95+3 28 15
3 95 3
4‘,'
4 |PaznmenpHas mo TOCT 11214 6+95+4 31 15




Tun KOHCTPYKIMH OKHA

dopmyiia

CHIKEHHE TpaHCIOpTHOTO myma AL, nBA

CxeMa OCTeKIICHHIS OCTCKJICHHS, B 3akpeiTom B oTkpeITOM
MM TI0JI0KEHUH TIOJIOXKEHUHU
i
6] 95 |4
5 |PasnenbHas co creknonakeroM (CIT) u crexiom| (3 +21 + 3) 33 15
o [OCT 24699 +56+3
JV
3213 56 |13
6 |PaznmensHas co crexnonakerom (CII) u crexiiom| (4 +9 +4) + 34D 15
JIOK-1, TIOK-6 OAO MIICM 114 +4
4i14 114 4
7 |PazaenvHo-criapennasi mo [OCT 11214 3+57+3+ 33 15
46 +3
3|| 57 31 46 43
8 |Pa3mensnas 2PII mo anebomy PM-1372 nom. 1| 6 + 128 +4 39 30
¢ k1anaHoM-raymmurenem KI'-9 (MHUUTOII)
61 128 |4
9 |Co crexiioM H CTeKIomakeTroM B omuHapHOM| (3 + 12+ 3) 33 15
neperuiere («bapaHOBHYIHIIPEBRY) +44+3
12
P U3 44 3
10 |C JIByXKaMEpHBIM CTEKJIOMIAKETOM cl4+12+4+ 31 28
BEHTKJIanIaHOM «AlpomaTt-80» 12+4
11T
2] 12
471 1A
11 |C nByxKamepHBIM cTekionakeroM «EBpookHO» |4+ 8 +4 + 8 30 15
(AOK-3, OAO MIICM) +4
lglllle
Ak
12 |Co creknonakerom (OAO MIICM) 4+20+4 25" 15
41201 4
Ju1iy 1
13 |depeBo-amomunaneBoe ¢ CIT u crekimom (OAO| (5+15+5) 33 15
«3apeuber) +46+5




®opmyna | CHHKEHHE TPaHCIOPTHOTO myma AL, nbA
Tun KOHCTPYKIMH OKHA OCTOKIIOHISE B B
AKPBITOM TKPBITOM
Cxema OCTeKIICHHUS ’ 3aKpRITO OTKPBITO
MM TI0JI0KEHUH TIOJIOXKEHUHU
.
L
SUIRLS 46iL5
¥
14 |Ocrekiienne OaIKOHOB M JIOIKHAIN 3 17 7?
3

! TTo naHHBIM H3TOTOBUTEEH.
2 [Tpu pacyerax CyMMHUPYETCS CO 3HAYCHUSIMH CHIDKEHISI TPaHCHOPTHOTO mryMa AL (1bA) okoH.

Tabnuma A.2 - JIBepu ¢ NOBBINIEHHOI 3BYKOM30JMPYIOIIEH cCTOCOOHOCThIO R, NBA

VYcnoBus npuneranus | 3BYKOM30JALHA, 1B, B OKTaBHBIX HOJ0CaX

KoHcTpykuus monoTHa ABepH | MOJOTHA IO MIEPUMETPY |CO CPEAHEr€OMETPUYECKUMU YyacToTaMy, [’y ;%X
MIPUTBOPA 125 | 250 | 500 | 1000 | 2000 | 4000
CrangaptHoe ABepHOe MOJIOTHO|Uepes  mpoknaaky u3| 18 21 24 24 23 27 21
ToNMmMHON 40 MM IIEHOIIOJIMYPETaHa 21 25 25 26 26 23 21
ceueHueM  10x5  mm.
Uepes mpoknaaky U3
MIOPUCTOM pe3UHbI
ceueHneM 14x3 mm
To e, obuToe pepMaTnHOM 10| YIUIOTHSIOIMKA Baiuk Ha| 20 26 29 32 35 36 26
MHHEPAJIEHOMY BOWJIOKY JIBEpHOI1 KOpoOKe
JIBepHOE MOJIOTHO C HAILIBIBOM, |Uepes JBa psapal 21 25 31 37 39 35 27
COCTaBJICHHOE n3 JBYX |[[IPOKJIQJIOK M3 TOPHCTOMN

HApPYXXHBIX JIICTOB (DaHEphl W|pe3UHBI
OJHOI0 JucTa acOecToleMeHTa
mo 6 MM KaXAbld H JBYX
MPOMEKYTOYHBIX CII0EB
cTek10BoJI0KHa 1m0 10 1 50 MM

JBoifHass mBeppr ¢ TamOypoMm|Uepes IBa psmal 31 29 36 46 49 42 34
nmpuHOoi 30 cM (KOHCTPYKIUS|IPOKIAJOK W3 IOPUCTOM

JBEpH - CM. MPEIbLIYIIHI[pe3uHbI

MYHKT)

JIBepHOE MoJIOTHO,|Yepe3  mpokiaaku  u3| 38 34 44 46 50 55 39
COCTaBJICHHOE u3 TPEX |[TIOPUCTOMN PE3UHBI

CTaJIbHBIX IUIUT TOJIIUHON 2,2 U
3 MM, cnos mecka 20 Mw,
CTEKJIOBOJIOKHA 41 MM U pe3UHbI
4 MM

A.3 U3 ¢dakTopoB, BIUSIOMUX HA 3BYKOHM3OJSLMOHHBIE CBOICTBA OKOH C JBOMHBIM
OCTEKJICHUEM, PEIIAIONIUMU SIBJISTFOTCS] TOJIIIMHBI CTEKOJI U BO3IYIITHOTO MMPOMEKYTKA MEXKITY
HUMU. B criapeHHBIX U pa3feNbHbIX OKHAX yBEIMYEHUE TOJIIMHBI OJTHOTO U3 CTEKOM ¢ 3 10 6
MM TIO3BOJISICT TOJYYUTh 3BYKOM3OJIIHMIO Ha 3 ABA BbImIe. YBeIHYEHUE BABOC TOJIIIHMHBI
000X CTEKOJI MOBBIIIACT 3BYKOU3OJSIUIO TPUMEPHO Ha 5 NBA.

[Ipn HanWUMK YIUIOTHSIONIMX TIPOKJIAJOK YBEIWYCHHE BO3AYNIHOTO TPOMEKYTKA
CIOCOOCTBYET MOBBIIICHHUIO 3BYKOU30JISALIMN Ha HECKOIBKO ABA. OmHaKo clielyeT yUYuThIBaTh,
YTO BO3MOXKHOCTH TIOBBIIMICHUS 3BYKOU3OJISIIIMA OKOH 3a CYET YBEIMUYEHUS BO3AYLIHOTO
MIPOMEKYTKA JTUMUTHUPYETCS TOJIIMHOW HAPY KHBIX CTCH 37aHUSI.

A.4 BaxxHoe 3HaueHue UMeeT o0ecrieueHne repMEeTHYHOCTH TIPUTBOPOB OKOH. Hampumep,
€cJI 00BIYHOE CTIAPEHHOE OKHO C OJIHOM MPOKJIAJAKON uMeeT 3ByKou3oisiuio 26 nbA, To 6e3
npoKkiIagku oHa cHwkaercs a0 21 nbA. s sddextuBHON pabOThl  YIUIOTHSIOIIMX
MPOKJIAIOK HEOOXOIMMO OOECIeUnTh Hajjexaliee HuX O00)KaThe, 4YTO JOCTHUTACTCs




UCIIOJIb30BaHUEM HATSDKHBIX 3anuparomux npubopos. Haubosiee mmpoko NpUMeEHsEMble
NPOKJIAIKU M3 MEHONOINYpeTaHa JAOCTaTOUYHO 3(P(PEKTUBHBI, OJHAKO MMEIOT OTHOCUTEIIBHO
HEOO0JIBILION CPOK CIY>KObI. 3HAUUTEIBHO J0JITOBEYHEE MPOKIIAAKH U3 MOPUCTON PE3UHBI WU
PE3MHOBBIE MPOKIAIKHU JIEIECTKOBOTO TUIIA.

A.5 Ilpu ycTaHOBKe CTEKOJI (CTEKJIONAKETOB) B CTBOPKE OKOH HEOOXOAMMO OOECeunBaTh
IUIOTHOE UX MPUMBIKAHHE K 3JIEMEHTaM CTBOPOK.

A.6 Ilpu mpuMeHEHHH OKOH C TPOHHBIM OCTEKJICHHEM CIIEAyeT YYHUTBHIBATh CIEHU(DUKY
paboThl 3TUX KOHCTpyKUuil. IIpm ycTaHOBKE CpelHEro CTekia B CEepeirHE BO3AYIIHOTO
IPOMEXYTKAa 3BYKOM3O0JILIMS OKHAa HE TOJbKO HE IIOBBIIIAETCS, HO JaXX€ HECKOJIBKO
yXyauiaercss B HauOoJsiee Ba)XKHOM JUIsl 3aIUTBl OT TPAHCIOPTHOIO IIymMa HHM3KOYacCTOTHOM
obnactu. Ilpm cMmenieHMM CpeaHEro CTEKJIa B CTOPOHY OJHOTO M3 KpaHUX CTEKOJ
3BYKOM3OJISILIMSL TPOMHOTO OCTEKJIEHUS BO3pacTaeT, MNpHOIMKAsACh K 3BYKOU3OJIALUHU
JIBOMHOTO OCTEKJICHUS C TOW K€ CyMMapHOW TOJNIIUHOW CTEKOJ. ONTUMAIbHBIMU SIBIISIIOTCS
KOHCTPYKLIMH, B KOTOPBIX CpellHee CTEKJIO MPUOJIMKEHO K OJHOMY M3 KpalHHUX, HapuMmep
OKHO C pa3/IeJIbHBIMU MEPEIUIETaMHU, OCTEKJIIEHHOE CTEKJIIOM U CTEKJIOMAKETOM; 3TO MO3BOJISET
yIa4HO COYEeTaTh TEIIOPU3NUECKUE U aKyCTUYECKHE TapaMeTphl OKHA.

NPUJIOXEHUE b
(cnpasounoe)

YPOBHHU 3BYKOBOM MOIIIHOCTHU IIIYMA, TEHEPUPYEMOI'O B
HYMOI'JTYHIUTEJIAX

2
JlarHBIE 0 COOCTBEHHOM IIYMOOOpPa30BaHUH B TIymmTesx cedenuem 0,5 x 0,8 = 0,4 m” ¢
miactuHamMu ToamuHou 100 u 200 MM npuBenens! B Tabauie b.1.

Tab6nuuna b.1 - YpoBHU 3BYKOBOIi MOIIHOCTH LIYyMa, FeHEPUPYEMOro B IIyIIMTeAX
(@cz = 0,5) [4]

Tonmuna| CKOpoCTh YpoBeHb 3ByKOBOM MOLTHOCTH L, 1B, B OKTaBHBIX
dopma mIacTuH IJIACTHH, MIOTOKA B 1oJiocax 4actot, ['1
MM raymmTene, M/c| 63 | 1125 | 2250 | 500 | 1000 | 2000 | 4000 | 8000
Be3s obrekareneit 10 47 48 | 48,5 | 50,5 | 47,5 | 41 32 | 23,5
200 15 55 56,5555 |575|575]|545]| 46 | 38,5
20 61 | 625615 62 |625| 62 |57,5| 50
C TWIMHIPUYECKUMHU 10 44 | 45,5 | 48,5 | 48 45 | 38,5 | 28,5 | 21,5
oOTekarensasMu TOJIbkO Ha| 200 15 53 54 | 55,5(57,5]565 | 54 46 | 35,5
BXOJIE 20 58,51 60 | 60,5 | 61 61 | 59,5525 44,5
C TWIMHIPUYECKUMHU 10 44 | 455 | 45 44,5 40 33 | 24,5 19
oOTeKaTensIMUd Ha BXOIE U 200 15 52 53 | 52,5|54,5| 53 (49,5 | 41 | 30,5
MPU3MAaTUYECKUMU Ha 20 57 58 | 57,5 59 | 595 57 51 | 41,5
BBIXOJIC
Bbes obOrekareneit 10 44 44 | 47,5 | 48,5 | 46 39 29 | 24,5
100 15 53 54 54 58 58 55 | 48,5 39,5
20 58 159,5] 59 61 63 61 56 48
C UUJIMHIPUYECKUMHU 10 44 45 48 48 | 44,5 | 37 25 22
oOTeKaTeIsIMU Ha BXOJIE 100 15 52 53 | 535|565 | 56 53 | 445|324
20 57 58 | 58,5 | 61 62 | 605|545 | 44
C UUJIMHIPUYECKUMHU 10 43 44 45 46 44 1 36,5 | 23 21
oOTeKaTeIsIMUd Ha BXOIE U 100 15 50 51 | 52,5565 |575| 54 43 | 30,5
IPU3MAaTUYECKUMU Ha 20 56 57 |58,5] 61 62 60 | 53,5 | 43
BBIXOJIC

IIpumeuvanus

1 3BykoBasi MOIIHOCTb COOCTBEHHOIO WLIyMa TIJIYIIUTENs INPAKTUYECKH HE 3aBHCUT OT €ro JJIMHBI, a
OIpeNeNsIeTCsl KOHCTPYKIMEH TIyIIHTENs.

2 IlepuMeTp 3BYKONOIJIOLIAIOMIMX KOHCTPYKLUUN MONEPEYHOI0 CEYEHMs IJIYLIUTENEH COCTaBIsieT IpU
tommuHe iacTuH 200 MM - 2 M, ipu Tommmmrae 100 MM - 4 M.

IMPHUJIO)KEHUE B




(cnpasounoe)
3BYKOUM3O0JISIIIUA OBBEKTOB C TIOMOIIBIO DOKPAHOB

B.1 HeoOxommmas  akyctmdeckass  3(QQEKTHBHOCTb  OSKpaHOB  OOecreunBacTCs
BapbUPOBAHUEM MX BBICOTBI, JJINHBI, PACCTOSHUS MEXKy HICTOUHUKOM IIyMa ¥ SKPaHOM.

B.2 CHuxeHue ypoBHsI 3ByKa SKpaHOM-CTEHKOM B PaCUETHBIX TOUYKAX, PACIOJOKEHHBIX Ha
FEOMETPUYECKON TIpaHULE 3BYKOBOM TEHHM, T.€. Ha IPOJOJDKECHUM NPSAMON JIMHMH,
COCIMHSIONIEH aKyCTHYECKHI LIEHTP MCTOYHHMKA IIyMa C BEPUIMHOM 3KpaHa, COCTaBIIAET 5
nbA. Jlna obGecnieueHust 6osee BBICOKOM aKycTH4ecKOH 3((EKTUBHOCTH BEpLIMHA 3KpaHa
JIOJKHA BO3BBIIIATHCS HaJ NMPSMOM JIMHUEH, COCTUHSIOMEN aKyCTUYECKUN [IEHTP UCTOYHHKA
IyMa ¢ pac4eTHOM TOUKOM.

B.3 lns yBenuueHHs aKyCTHUECKONW YPPEKTHBHOCTH SKpPaHa M YMEHBIICHHS €TI0 BBICOTHI
paccTosHME MEXIY MCTOYHMKOM IlyMa M 3KPaHOM pPEKOMEHIYETCsl PUHUMATh
MUHUMAJIBbHBIM C YydeToM oOecriedeHus O€30lacHOCTH JIBUKEHUSI M HOpPMaJbHOMU
9KCILTyaTalluy J0POrH U TPAHCIIOPTHBIX CPEICTB.

B.4 OpueHTHpOBOUYHBIE BETUYHUHBI CHUKEHHUSI YPOBHS 3ByKa MPOTSKEHHBIMU IKpPaHAMMU-
CTEHKaMHU Ha BbICOTE 1,5 M OT ypOBHS MOBEPXHOCTH TEPPUTOPUU IPU PACCTOSIHUHM MEXKIY
KpaeM Mpoe3kKel yacTH JOpOTU U 3KPaHOM, paBHOM 3 M, puBeAeHbI B TabauIe B.1.

Tab6nuna B.1 - CHH:KeHHMe YPOBHS 3BYKA NPOTSKEHHBIMH IKPAHAMH-CTEHKAMH

Bricora skpana, | CHMKEHHE YPOBHS 3ByKa SKPaHOM,

PaccrosiHue Mexny S5KpaHOM U pacyeTHOM TOUYKOM, M y 1BA
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3HavyeHHUS aKyCTHYEeCKOW 3(PeKTUBHOCTH, NpHUBEACHHBIC B Tabmmie B.l, coxpaHstoTcs
IIPU YIJI€ BUAUMOCTH 3KPAHUPOBAHHOIO Y4acTKa YJIMIIBI U3 PACYETHOM TOYKH O, PABHOM HE
Mmenee 160°.

B.5 Jlns yMeHbIIGHUS  BBICOTHI  JKPAHA-CTCHKH  PEKOMEHAYETCS  MPUMEHSTH
KOM6I/IHI/IpOBaHHLI€ OKpaHbl, COCTOAIIUC U3 3eMJITHON HACBIIN WU KaBaJib€pa CO CTEHKOU
MIOBEPXY WJIM U3 BEIEMKH CO CTCHKOW Ha OpOBKE.

B.6 Marepuan i W3TOTOBIICHHS OJKPaHOB CJCAyeT MOAOUpPATh HCXOIS W3
KOHCTPYKTUBHBIX W OSKOHOMHUYECKHUX COOOpakeHWid (OETOH, JepeBO, CTallb, ATIOMHHUM,
TUTACTHK | Jp.). [Ipy 3TOM MOBEPXHOCTHAS TUIOTHOCTH dKpaHa-CTCHKH JIOJKHA ObITh HE MECHEe
20 kr/m’.

B.7 KOHCTpYKTUBHBIE PELICHHs SKPAHOB, NMPEAHA3HAYEHHBIX Ul YCTAaHOBKM Ha YJIMLAX
WIA JIoporax ¢ JIBYCTOPOHHEW 3aCTPOWKOHM, JIOJDKHBI MpEeayCMaTpUBaTh HAIUYHE
3BYKOITOTJIOMIAIONTUX OOJUIIOBOK. 3BYKOIIOTJIOMIAIONINE MATEePHAIBI, HCIOJIb3YEMBbIC IS
OOJIMIIOBKH  DKPAaHOB, JOJDKHBI 00JIaaTh CTAaOWIBHBIMH  (DU3MKO-MEXaHHYECKUMH W
AKYCTHYCCKUMMU MMOKA3aTCIIAIMU B TCUCHHUEC BCCIO IMEPHUOAA SKCILTyaTalum. OHu JOJIKHBI 6BITI)
OMOCTOMKUMH ¥ BIIATOCTOMKUMH, HE BBIJICJIATH B OKPY)KAIOIIYIO CPElly BPEIAHBIX BEIICCTB B
KOJMYCCTBAX, MPCBBIIAIOMNUX MPCACIBHO AOIYCTHUMBIC KOHICHTpPALMKW JIA aTMOC(bepHOFO
Bo3ayxa. Jlnga ysenuyeHuss 3(G(HEKTHBHOCTH 3BYKOMOIVIOMIAIONINE MAaTepHANbl JOJKHBI
KPCIIHUTHCA Ha )KECCTKOM OCHOBAHWH HEMIOCPCACTBCHHO HA MOBCPXHOCTHU IKpaHaA. I[J'If[ 3allUThI
3BYKOIIOTJIONIAIONIETO MaTepuana OT TOoNajaHus BJIard HEOOXOAUMO IMpeaycMaTpuBaTh




3alIUTHOE TOKPBITHE B BUJE TICHKU. CHapy» U SKpaH CO 3BYKOIOTJIOMIAIONIEH OOIUITOBKOM
JIOJDKEH 3allUIIAThCS NepPOPUPOBAHHBIMU JINCTAMU U3 AIFOMUHUS, CTAJIM WU MJIACTUKA.

[TonGop 3BYKONOTIIOMIAIOMIMX MAaTEPHUATIOB M 3aIIUTHBIX MOKPBHITHH, a TaKXKe MapaMeTpoOB
OOJIMLIOBOK CJIEyeT NMPOU3BOAMTH B COOTBETCTBMM C PEKOMEHIALMSAMH, HU3JIOKEHHBIMH B
CHullI 23-03.

B.8 KOHCTpyKIMM OTIENBHBIX 3JEMEHTOB SKpPaHOB JOJKHBI 00ecreuuBaTh MJIOTHOE HX
IPUMBIKaHUE IPYT K IpYTY JUIs CO3/AaHUS aKyCTUYECKH HEMPO3payHOro dKpaHa, 6e3 mienel u
OTBEPCTHU.

B.9 DkpaHbl AOIKHBI OBITH JOJITOBEYHBIMU, CTOMKMMH K aTMOC(HEPHBIM BO3ICHCTBUSIM H
BPEIHOMY BIMSHUIO BBIXJIONHBIX TIa30B, PACCUMTaHbl Ha CEHCMUYECKUE M BETPOBbBIE
Harpy3KHy; JIOJDKHBI OBITh TPAaHCIOPTAOENbHBIMH, MPOCTHIMU INPU BO3BEJIEHUU, MOHTaXe U
9KCIUTyaTaluy, a TAKXKE JOJKHBI OTBEYATh 3CTETUUECKUM TPEOOBAHUSAM.

B.10 B kauecTBe 5KpaHOB MOTYT HCIIOJIb30BATHCA 3HaHMSI PA3JIMYHOIO HA3HAYEHUS.
Haubonee »¢¢exkTUBHBIMU  3KpaHaMH  SBISIIOTCA — 3/1aHUS, pacrojaraemble  BIOJb
MarucTpajbHbIX YJUI[ B BHJIE CIUIOIIHON (ppoHTanmbHOW 3acTpoiku. BennunHa CHMMKEHUS
YPOBHSI 3ByKa, 00€CIIeYMBAEMOro 3KpaHaMu-31aHUAMH, MOKET JocTurath 25 - 30 nbA.

MNPUJIIOXKEHMUE I
(pexomenoyemoe)

OBIIME TPEBOBAHMA K 3BYKOIIOTVIOINAIOINUM MATEPUAJIAM U
KOHCTPYKLUUAM, 1OITYCKAEMbIM K IPUMEHEHUWIO HA CTAHIUAX
METPOIIOJIMTEHA

Jns  mocTiwkeHusT  BBICOKMX — KOA(GUIIMEHTOB  3BYKOMOIJIOIICHHS  aKyCTHYECKHX
KOHCTPYKLUH, KaK MOKa3bIBAE€T OMNBIT UX HCIIOJIb30BAHMS, TOJIIMHA IUIUT JOJDKHA OBITh HE
Menee 80 - 100 mm. Kpome Toro, akycTUuecKue MmianuThl JOHKHBI YOBIETBOPATDH CIIEIYIOLIUM
(U3UKO-TEXHUYECKUM U IKCILTyaTallHOHHBIM TPEOOBAHUSIM:

- UMETh MPEJICTABUTENbHBII BHEIIHUI BUJ, OTBEYAIONINI TPeOOBAHUSIM JEKOPATHBHOCTHU
UHTEPbEPA, T.€. APXUTEKTYPHOMY IPOEKTY CTAaHLIMM METPOIOJINTEHA;

- obmamarpb  ko3(dunMeHToM  (HOPMBI, TO3BOJSIOMIMM  CO3/1aBaTh  HM30THYTHIC
(KpUBOJIMHEHMHBIE) TTOBEPXHOCTH 3BYKOIOTJIOIAIONIECH O0IHUIIOBKHY;

- o0ecre4ynTh BBINOJHEHUE MPOTHUBOIMOKAPHBIX TPEOOBaHHUM - OBITh HErOPIOYMMH U HE
CHOCOOCTBOBAThH PACIPOCTPAHEHHUIO OTHS;

- OBITh TEpMO- M BIArOCTOMKHMHM, COXPaHATh CBOM 3BYKOIOIJIONIAIOIINE CBOWCTBAa B
TE€4YEHHE BCEro NepHoa dKCILTyaTallu;

- JIOMYCKaTh BO3MOXKHOCTh OYHMCTKH, B TOM YHUCJIE€ U BJIAXKHBIM CIIOCOOOM, M COXpaHSTh
CBOM NepBOHAYAIbHBIN L[BET;

- HE BBIICJATH B BO3JAYyX IOMEIICHHUS HUKAKUX XUMHUYECKMX U (DU3MUECKUX BPEIHBIX
BO3JECHCTBUM, ONACHBIX JJIS 3I0POBBSA JIFOAEH, B TOM YHCJIE U BO3MOKHBIX OCKOJIKOB, BOJIOKOH
WJIN «KOPOJIBKOBY;

- o0ecreunBaTh JIETKOCTh MOHTaXa M BO3MOXHOCTb, B CIIy4ae HEOOXOIMMOCTH, 3aMEHBI
OTJIEJIbHBIX MMOBPEKICHHBIX 3JIEMEHTOB OOJIUI[OBKH.

IMPHJIO’)KEHUE [

(cnpasounoe)

YACTOTHBIE XAPAKTEPUCTUKH KOPPUIIMEHTOB
3BYKOIIOI'JIOMEHUSA HEKOTOPBIX MATEPHUAJIOB U KOHCTPYKIIUIA

Tab6nuna /.1 - CrpoutesibHbIe MaTepUaibl KOHCTPYKUIMH [18]

KoaddrmmeHTs 3ByKOMOTIIOMEHHsI Ha 9acToTax, [

Martepuansi 1 KOHCTPy KL 125 | 250 | 500 ] 1000 | 2000 | 4000

beToH ¢ jxene3HeHneM MOBEPXHOCTH 0,01 0,01 0,01 0,02 0,02 0,02

beToHHOE OCHOBaHME PEILCOBOTO r[yTI/Il 0,03 0,03 0,03 0,04 0,04 0,05

beToH okpalleHHbIN 0,01 0,01 0,02 0,02 0,02 0,03




KoaddummeHTs! 3ByKONOTIOMEHHsI Ha 9acToTax, [

Matepuane u KoHCTpyKiyH 125 | 250 | 500 | 1000 | 2000 | 4000

[TITykaTypka IO METAJNTHICCKOHN CETKE 0,04 0,05 0,06 0,08 0,05 0,05

Mpamop, rpaHUT W gApyrme Kamennole moponsi| 0,01 0,01 0,01 0,01 0,02 0,02
nuTnOBaHHBIC

TpaBepTun 0,02 0,03 0,03 0,03 0,04 0,04
MeTtnaxckast IInTKa 0,01 0,01 0,02 0,02 0,02 0,03
DckanatopHbie (JTeCTHHYHbBIE) MPOEMbI’ 0,03 - 0,04 - 0,05 -
IIpoemsl B ToHHEIIE' 1,0 - 0,9 - 0,9 -

' Nauusie K311 HY>KJIAI0TCS B JOMOJIHUTENBHON SKCIEPUMEHTAIbHON NPOBEPKE.

Tabnuma /1.2 - HekoTopble akycTHYecKHe KOHCTPYKIIUM

KoadduiimeHThI 3ByKOMOMIIONICHHSI HA YaCTOTaX,
Tun KOHCTPYKLUHU I'y

125 250 500 1000 | 2000 | 4000

CI10ii TOPHCTO-BOIOKHHCTOTO Marepuana TomumHoii 100
MM, TOKPBITBIH CTEKJIOTKaHbIO U Iep(opHpOBaHHBIM
METAUTMYECKUM  DKpaHOM  ToimuHod 1,2 MM, ¢
ko3 dunuenTom nepdopanuu 24 %, TMaMETPOM OTBEPCTHI

5,5 Mm:
- 0e3 BO3AYIIHOTO OTHOCA 0,3 0,9 0,99 0,99 0,99 0,95
- ¢ BO3AYyIHBIM oTHOCOM 200 MM 0,47 0,99 0,99 0,99 0,99 0,99
Cnoil mopucTo-BOJOKHUCTOTO M.aTepI/Ianal TommuHOM 100 0,35 0,75 0,99 0,95 0,9 0,9

MM, TOKpPBITBIH  CTEKIOTKAaHbIO, pa3MEIICHHBIH  0e3
BO3JYIIHOIO OTHOCA 32 MAaHEISIMU M3 HPOCEYHO-BBITSHKHOTO
mcTa TommuHO 1 MM, ¢ koadduumeHnTom nepdoparmm 74
%

[Mawemn npodunmpoBanHoro crampHoro Hactwia ¢| 045 | 0,87 | 099 | 0,99 | 0,99 | 0,97
3a[lOJIHCHHEM [IHPOKHX TO(QPOB IIOPHCTO-BOJIOKHUCTHIM
matepuazoM' TommuHOH 80 MM M OKJIeiKoil 1o pebpam
CTEKJIOTKAHbIO, Ha BO3AYIIHOM oTHOCE 100 MM

! Cr0ii MOPHCTO-BOIOKHICTOr0 MaTepHana: MHHEPAIOBATHBIC IUIMTH IUIOTHOCTBIO 80 - 100 kr/m® mim
CYHEPTOHKOE CTEKIOBOJIOKHO IIOTHOCTHIO 15 Kr/nm’,

IIpumeuanue - IlonHasd HOMEHKJIATypa 3BYKOIMOIJIOIIAIONINX MaTEepHAIOB M KOHCTPYKIMH IIpUBECHA B
Cnpasoynuke [19]; naHHbIe 10 00BEMHBIM 3BYKOIIOIIIOTUTEISIM IIpUBeieHbI B PykoBosctee 116].

MNPUJIOKEHUE E
(cnpasounoe)

9KBUBAJIEHTHOE 3BYKOIIOIVIOIIEHUE IMTACCAKUPOB HA CTAHLIUU.
3HAYEHUA KOYPPUIIMEHTA » JIVIS YYETA IIOI'VIOIIEHUSA 3BYKA B
BO3AYXE ITPU TEMIIEPATYPE 20 °C

Tadnuna E.1 - JkBuBajeHTHOE 3BYKONOIJIOLIEHUE MACCAKUPOB B YPOBHE MOCATOYHOI
mIaT(GopMbI CTAHIIHM METPONOJIUTEHA, M

[TnoTHOCTH paccTaHOBKU Yacrora, I'ny
1acCa>kKMpoB 125 250 500 1000 2000 4000
6 M*/uer. 0,15 0,23 0,61 0,97 1,1 1,1
3 M*/uen. 0,13 0,21 0,48 0,81 0,96 1,0
1 M*/aen. 0,11 0,2 0,32 0,66 0,81 0,89
0,5 M*/ael. 0,1 0,18 0,28 0,59 0,65 0,72
0,25 M*/uer 0,07 0,16 0,26 0,45 0,54 0,6

Tabnuma E.2 - 3Havenuss kodppuunenra n, v, s yuyeTa MOIJIOIIEHHUs 3BYKa B
Bo31yXxe npu tremneparype 20 °C

OTHOCUTENBHAS BIAKHOCTD Yacrorta, I'ny

BO31yxa, % 2000 4000

30 0,012 0,038




OTHOCUTENBbHAS BIAXKHOCTD Yacrora, I'11
BO31yXa, % 2000 4000
40 0,010 0,029
50 0,010 0,024
60 0,009 0,022
70 0,008 0,021
80 0,008 0,020
90 0,008 0,020
MNPUJIOXKEHHUE K
(0obs13amenvroe)

BbIYACJIEHUE S5KBUBAJIEHTHOI'O YPOBHS 3BYKA 3A BPEMSI OIEHKHA
MYMOBOI'O BO3JEUCTBHUA

AK.1 B cwiy JIUCKPETHOTO XapakTepa IIyma, CO3/1aBa€MOro JABWKEHHEM IOE370B
METPOIIOJIUTEHA, SKBUBAJICHTHBIN YPOBEHb 3BYKa 3a BpEMs OLEHKM MOXHO OIPEACIIUTH I10

bopmye [2]

T0 N O1Lyg
LAJ?K,R :101g T_zlo s

R i=1

OK.1)

rA€ Lag; - yPOBEHB 3BYKOBOM SKCTIO3HUIIUMHU IIIyMa OT MPOXOXKIEHUS i-T0 1moe3nia, 1bA;
N - 4ucno coObITUI MPOXOXKACHUS MTOe3/1a 3a BpeMs Tz OLEHKU IIyMOBOTO BO3/ICHCTBUS;
T 0= 1c.
7K.2 IlpencraBnsis NIyMOBOE€ BO3IEUCTBUE OT JBMKEHHUS MOE370B METPOIOJIUTEHA B BUJE
[UKJIMYECKOT0 TPOIECcca, COCTOSIMIero M3 Habopa N OJAMHAKOBBIX IHUCKPETHBIX COOBITHH,

XapaKTepH3yeMbIX CPCIHAM 3HAYCHHEM YPOBHS 3BYKOBOW OKCMO3MLUH L Ap miyma oT
IPOXOXACHU roe3aa, popmyy ( k.1) MOKHO mepenucaTh B BUIE

L jpen = Lae = C, (K.2)

rae nocrosinHas C 3amaeTcst GopMyIoi

T,
C=101g £
{7

0

j—lOlg N.
(OK.3)

I[Ipumep - 3nauenus mnoctosHHOM C WIg pa3IMYHBIX JIMHUA MOCKOBCKOIO
METPOIOJIUTEHA, BBIYUCICHHBIE 1751 THEBHOTO (T = 16 4) u HouHoro (73 = 8 4) BpemeHu
OLICHKH IIyMOBOTO BO3ACHMCTBHS C yueToM rpaduka IBHKEHUS TMOE3]I0B, NMPUBEIACHBI B
tabnuue XX.1 (nans ynoOcTBa BeIUUCICHUMA IPUHSTO Tp = 1 MUH.).

Ta6numa XK.1 - 3nauenust nocrossHHoi C 1J1s1 IMHUH MOCKOBCKOI0 MeTPONOJIUTEHA

3nauenue C, nb, mis TMHUK

peMs Apbatcko- Kamyxcko- Tarancko- CeprryxoBCKO-
CoxkonpHIUECKasi| 3aMOCKBOPELIKas Ounesckas|Konbleas Kanunaunckas JIrof

[EHKHU TlokpoBckas Pmwxckast |KpacHompecHeHCKas TumupszeBckas

°Hb C 0 0 1 2 0 0 1 2 1

9 10

) 4

04b C 7 4 6 8 6 5 6 8 7

) 4 J10

9

2K.3 3nauenne L4e cBSA3aHO ¢ SKBUBANEHTHBIM YPOBHEM 3ByKa LAeq, XapaKTePU3YIOLIUM
IIYMOBOE BO3JICHCTBUE 3a BpeMs peanu3allii peXHMa IBUKEHHS IMOE30B, B KOTOPOM
BBITIOJTHCHBI U3MEpeHHsI, (hopMyton



Lag = Lo + IOlg[]]:—’"j ~101gn,,

0 (K4)

rae T, - o0uiee Bpemsi BBITIOJIHEHUSI U3MEPEHUM, MUH, BbIOUpaemoe 1o 1. 5.4.11;
A7 - YUCIIO COOBITHI MPOXOKIEHUS T0e3/1a 32 BpeMs U3MEPEHUS 1.
Breipaxenus (5.3) u (5.4) B 5.5.3 u 5.5.4 cnenyroT u3 nojactaHoBKU BeipakeHus (JK.4) B
(2K.2) 1 mepexo/ia K 3aJaHUIO0 BPEMEHHBIX MTapaMeTPOB B MHUHYTaX.

MNPUJIOKEHHUE 3
(cnpasouroe)
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