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IIpeaucaosue

Metoauueckie peKoOMeHJAlMu pa3padoTaHbl B pa3BuTHe PyKoBOjACTBa IO pacyery H
MPOEKTUPOBAHUIO CPEACTB 3aIIMTHl 3aCTPOMKHM OT TPAHCIOPTHOTO IIymMa M COJEpKaT
MeTtoanueckie peKOMEHJAIMK ONpeAeTIeHUS U OLEHKHM HEOOXOIUMOIO CHIDKEHHUS YPOBHS
3BYKa SKpaHaMH Y HaceJIeHHBIX IYHKTOB, a TAK)Ke BKIIIOYAIOT KIIFOUEBbIE TPOOIIEMbI BIOOpa U
pacyera mapaMeTpoB 3KpaHa, O0O0ECHEeuMBaIONIMX TpeOyeMoe CHUKEHHE IIymMa MpH €ro
KOHCTPYKTUBHOM HCIIOJIHEHUH.

Metoaunueckue pexomenganuu paspaboransi HUMC® PAACH npu yuactuum 3A0
«Komnanusa [opoxubie TexHonorun», JI'YII «THHOBalMOHHO-TEXHOJOTHYECKUN LIEHTPY,
000 «3Bapc Craiin» (aBTOpbI: A-p TexH. Hayk Ocumnos I'.JI., kaua. TexH. Hayk Hly6un 1.JI.,



akageMuk MexayHapoaHoil akanemun Tpancnopta [lomoB B.A., kana. texH. Hayk JleGenes
B.W., cT. HayuHBIi coTpynHUK AucToB B.A.).

[Ipu  paszpaborke  MeToAWYECKHX  PEKOMEHIALUMH  HCHOJIB30BAHBI  PE3YJIbTATHI
CPaBHUTEJIBHOTO aHAJIM3a PACCMATPUBAEMBIX AKYCTHUECKUX METOAUK PAa3JIMYHBIX CTPAaH U
opraHuzaiuii, B ToM uuciie MexayHapoaHoil opranuzanuu cranjpaptuzauuu (MCO) u
MexnayHaponHoi sinektpoTexaudeckor komuccun (MOK): cranmapter UCO 1996, NCO
9613; crannaptet MOK 60804, MOK 61672.

1. O01mme moJ10KeHus

1.1. Hacrosmue Meronnyeckue peKOMEHIAIMM OPUEHTHPOBAHbl Ha IPUMEHEHUE IPHU
IPOBEICHUN AKYCTUYECKMX pacueToB IO OLEHKE CTENEeHU LIYMOBOIO JAUCKOMpOpTa Y
IPUMAaruCTpajabHbIX HACEJIEHHBIX IYHKTOB U Pa3pabOTKE MEPONpPUATUI [UIsl 0OecreyeHUs
HOPMAaTHUBHBIX YPOBHEH LIIyMa, YCTAaHOBJIECHHBIX CAHUTAPHBIMU HOPMaMH.

1.2. 3amura nNpUMaruCTpaJbHbIX XWIbIX M OOILIECTBEHHBIX 3JaHUM OT TPAHCIIOPTHOIO
IIyMa OCYIIECTBIISIETCS 110 CJIEAYIOIIUM OCHOBHBIM HAIlPABICHUSM:

® HCTOYHHUKHU LIyMa - KOHCTPYKTUBHBIMU U aAMUHUCTPATUBHBIMU METOJaMH (CO3aHUE U
IPUMEHEHHE MAJIOIIYMHBIX TPAHCIIOPTHBIX CPEJCTB, PErJIAaMEHTAlUsl BPEMEHHU, CKOPOCTH UX
paboThl, 3aMpeT TPAaH3UTHOTO TPAHCIIOPTA, OTPAHUYEHHUE IPY30BOr0 TPAHCIIOPTA);

® CpPEICTBA 3AIIUTHI - APXUTEKTYPHO-TUIAHUPOBOYHBIMU U KOHCTPYKTHUBHBIMH METOAAMU
(MpyMeHeHHe HapyKHBIX OrpakJaroIuX KOHCTPYKIIUN);

® IIYTH paclpoCTpaHEHMsI IIyMa OT UCTOYHHUKA J0 00BEKTAa UIYMO3AIIUThI - HHKEHEPHO-
CTPOUTENIbHBIMU METO/IaMHU U CPEICTBAMHM.

Hacrosimume  Metoauueckue  peKOMEHAALUUU  pa3paboTaHbl  NPUMEHUTENIBHO K
AaKyCTMUYECKUM HKpaHaM (IIyMO3aIIUTHBIM MPHUIOPOKHBIM 3KpaHaM), CHHKAIOIIUM IIyM Ha
IYTH €r0 PACIPOCTPAHEHHUS.

1.3. BbIiOOp Tex WM MHBIX CPEJCTB 3aIIUTHI OT LIyMa, OINpe/eJeHHe HeOOXOIUMOCTH U
1eJ1ecO00Pa3HOCTH X MPUMEHEHUS CIIEAYET MPOU3BOAUTH HAa OCHOBE pacdyeTa He0OX0AUMOTo
CHIDKEHHUS YPOBHS 3ByKa Ha CEJIUTEOHOM TEpPUTOPUHM U OIpeAesieHus TpeOyemoit
3P PEKTUBHOCTH SKPAHOB C YYETOM 3BYKOIOIIIOIIECHUS.

2. HOpﬂIlOK onpeacjacHus 1 OHCHKH H606XOIII/IMOFO CHMYKCHUS YPOBHSA 3BYKaA 'y
HaCeJICHHBIX MYHKTOB

2.1. lnsa pacuera TpeOyemMOro CHHKEHHUS TPAHCIIOPTHOTO IIyMa W IPOEKTHPOBAHUS
CPEACTB 3alllUThl OT HEro 3acTPOMKHM HEOOXOAMM palMOHAJIbHBIA MEepedyeHb HCXOAHBIX
JTAHHBIX.

PanyoHanpHbIN NIEpeUyeHb UCXOAHBIX JAHHBIX JUIS pacueTa 0XKUAACMBIX YPOBHEW IllyMa B
pacyeTHBIX TOYKAX HAa TEPPUTOPUM HACEIECHHBIX ITYHKTOB OIPEACIAETCS  THUIIOM
YYUTBIBAEMBIX MCTOYHHUKOB BHELIHETO T'OPOJACKOI0 IIyMa, OCOOCHHOCTSMHU IJITAHUPOBOYHOM
CTPYKTYpbl M peibeda MECTHOCTH HACEIEHHOrO IYHKTa, HAa3HAYEHUEM 3alllUIIaeMbIX OT
1rymMa 0ObEKTOB U Y4aCTKOB TEPPUTOPHH.

OaHUM U3 OCHOBHBIX, HambOojee paclpoCTpaHEHHBIX HCTOYHMKOB BHEIIHETO LIyMa Ha
TEPPUTOPUU HACEJIEHHBIX IMYHKTOB (TFOPOAOB) SIBJISIOTCS IMOTOKU JIETKOBBIX M TI'PY30BBIX
aBTOMOOWIEH M OOLIECTBEHHOI'O TPAHCIOpPTa Ha YJIUYHO-JOPOKHON CETH HACEIEHHOTO
MyHKTa (TOpoja).

HcxoaHpiM IIYMOBBIM MapaMeTpOM aBTOTPAHCHOPTHOIO TOTOKA, HEOOXOAWMBIM JUIS
IIPOBEICHUS PA3IMYHBIX aKyCTHUECKUX PAaCyYeTOB, ABJISETCS €T0 IIIYMOBasl XapaKTEPUCTUKA.

B kadecTBe mIyMOBO# XapakTepHCTHKH aBTOTpaHcmopTHoro nortoka FOCT 20444-85 [1]
YCTaHOBJIEH KBUBAJICHTHBIM YPOBEHB 3BYKa, CO3/1aBAEMbIN IIOTOKOM HA PacCTOSIHUU 7,5 M OT
ocu Omipkalel MoJjochl JBMXKEHHUS aBTOTPAHCIOpPTa M Ha BbICOTE 1,5 M HaJa ypoBHEM
MPOE3IKEN YaCTH.

[ITymoOBBIE XapaKTEPUCTUKN aABTOTPAHCIIOPTHBIX IIOTOKOB ONPEACIIOTCS IS BCEX CTaguil
IPOCKTHUPOBAHUS PACUETHBIMU METOJaMHU. JIMIIb 7151 HACTOAIIErO Mepruoa OHU MOTYT OBITh
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ONpeZeNeHbl TaKK€ U METOJOM HaTypHbIX u3MepeHui [1l]. OnHako Takue MU3MEpeHHs B
MacimTabax BCEro HACEJICHHOTO IMyHKTa (TOpojia) O4YeHb TPYMOEMKH, TPEOYIOT OOJBIINX
3aTpar BpEMEHU U (PUHAHCOB, YTO 3HAYUTENILHO 3aTPYJHSICT WU JeNaeT JJake HEBO3MOXKHBIM
B pslie CllydaeB HUX IMpOBeleHHE B MOJIHOM oObeme. [loaTomMy mpHu oleHKe IIyma
TPAHCIIOPTHBIX MOTOKOB B HACTOSIIIUN IEPUOJ] YACTO MPUMEHSIOT TaK)KE PACUETHBIE METO/IBI.
Jlns  ToBBIIEHHMS] HAAEKHOCTH OJTHUX METOJOB B YCIOBUSX KaXKIOTO KOHKPETHOTO
HACEJICHHOTO MyHKTa HEPEJIKO MPOBOJAAT BHIOOPOYHBIE N3MEPEHHS ITYMOBBIX XapaKTEPHCTUK
TPAHCIIOPTHBIX IOTOKOB M IO HUM KOPPEKTUPYIOT pacCUYEeTHYI0 METOJUKY, J00HBasCh
HaWIy4dllell CXOAUMOCTH PE3yJIbTaTOB PacUE€TOB C Pe3y/IbTaTaMu HATYPHBIX U3MEPEHUH.

HcxonupiMd  JaHHBIMU JUISL pacyeTa IIYMOBBIX XapaKTEPUCTUK aBTOTPAHCIOPTHBIX
IIOTOKOB SIBJISIFOTCS:

® HHTEHCUBHOCTb JBI)KEHUS aBTOTPAHCIIOPTA B Yachl MUK JTHEBHOTO BPEMEHU H
HanOoJiee IIyMHBIN YaCc HOYHOTO BPEMEHH, HATypaJIbHbIC €/1./4;

e cymMMapHas J0Jsl TPY30BOro U OOIIECTBEHHOT'O TPAHCIIOPTA B MIOTOKE, %o;

® CpeaHsIsl CKOPOCTh JBMKEHHS aBTOTPAHCIIOPTa B IOTOKE, KM/Y.

Jlis TOBBIIEHUS TOYHOCTH pacyeTra MIIYMOBBIX XapaKTEPUCTUK aBTOTPAHCIIOPTHBIX
IIOTOKOB HEOOXOJMMO YYHUTHIBATh PsiA JOMOJIHUTEIBHBIX IapaMeTPOB pPacCMaTpPUBAEMbIX
MarucTpayiel, Takux Kak:

® [IPOJIOJIbHBIN YKJIOH IIPOE3KEN YacTu Maructpaiu (yiaulsl, JOPOrH);

® THUI BEPXHETO MOKPBITHS MTPOE3KEH YacTH;

® IIMPHHA PA3JIEIUTEIBHON ITOJIOCHI;

®  YKCIIO MOJIOC ABUKEHUS TPAHCIIOPTA;

® JIMTENbHOCTD cBeTO(OPHOTO LUKJIA BOJIM3H MEPEKPECTKOB
(pa3pemarommas/3anpeniaromnias gasza ceetodopa);

® THUII 3aCTPOUKHU 110 00€ CTOPOHBI MArMCTPAIIH.

Kpome 1mryMOBBIX XapakTEepUCTUK aBTOTPAHCIIOPTHBIX MTOTOKOB, /IS PACY€TOB 03KUIAEMBIX
YPOBHEH IIyMa B pacueTHBIX TOYKAaX HAa TEPPUTOPHHM U B 3aCTPOMKE HACETIEHHBIX ITYHKTOB
HeoOxouMma cieayronias UCXoaHas nH(opMalus:

e [UIAHUPOBOYHAs IOJOCHOBAa HACEIEHHOrO0 IMyHKTa (ropoja) ¢  yKa3aHHMEM
PAcIIONIOKEHHsI BCEX YUUTHIBAEMBIX aBTOTPAHCIIOPTHBIX MarucTpasiei;

® Ha IUIAHMPOBOYHOW MOJIOCHOBE JIOJKHBI OBITh MOKa3aHbl (PYHKIMOHAJIbHBIE 30HBI WM
3allMIIaeMble OT IIyMa OOBEKTHl (B COOTBETCTBUU C MAacIITa0OM KapThl) M JOJDKEH OBITh
YCTAQHOBJIEH JIOMYCTUMBIH /7151 HUX YPOBEHb 3BYKa B COOTBETCTBUU C CAHUTApPHBIMU HOpPMaMH
(CH 2.2.4/2.1.8.562-96 [2]);

e U1 KaXJ0M aBTOTPAHCIOPTHONW MarucTpayld JOJKHBI OBITh BBIACICHBI YYaCTKU C
XapaKTepHbIMU MapaMeTpaMu JIBUKEHUS M COCTaBa TPAHCIOPTHBIX MOTOKOB M PaCCUUTAHBI
UX ITYMOBBIE XapaKTePUCTHKH,

e Ui BBIOJHEHUS aKyCTHYECKUX PACUETOB HEOOXOAWMO JOMOJIHHUTEIBHO ONpPENeIUTh
[0 TPOEKTYy BEPTHKAIbHOW IUIAHUPOBKU TEPPUTOPUM OTMETKH BBICOT IPOE3kKEH uacTu
MarucTpaliei, paC4eTHbIX TOUEK, OCHOBAHHUS MTPOEKTUPYEMOTO 3KpaHa.

2.2. JIns OLIEHKH OKMAAEMOI0 LIYMOBOTO PEKMMa HA y4acTKE TEPPUTOPUU HACEIEHHOTO
MyHKTa, KOTOPbIA HEOOXOIMMO 3alUTUTh OT aBTOTPAHCIOPTHOIO IIyMa C IMOMOIIBIO dKpaHa,
U OIpEJCJIEHUs] OCHOBHBIX aKyCTUYECKUX M KOHCTPYKTHBHBIX MapaMeTPOB IIYMO3AIIUTHOTO
9KpaHa HY>KHO BBIIIOJIHUTD CJIEIYIOIINE JeHCTBUS:

® HAa OCHOBAHMHU aHAJIN3a CUTYAI[MOHHOTO IJIAaHA PACCMAaTPUBAEMOI'0 YUacTKa TOPOACKOM
TEPPUTOPUU BBISIBUTH aBTOTPAHCIIOPTHBIE MAarucTpajiu, Ha KOTOPHIX MOTOKH aBTOMOOMIIEH
SBJISIIOTCSI OCHOBHBIMH HMCTOYHMKAMHU IIIyMa, BO3JICHCTBYIOIIErO HA JAHHYIO TEPPUTOPHUIO U
pacrooKeHHbIe Ha HeW KUJIble U OOIECTBEHHBIE 3JaHUS;

® YCJIOBHO pa30UTh pacCMaTPUBAEMBIN yU4aCTOK TEPPUTOPHU HA OTJEIIbHBIC MOyYacTKH,
OTJIMYAIOIINECS TI0 YCIOBUSAM T'€HEpallui M paclpoCTpaHeHHs yMa. B ciyyasx, eciu Mexay
TPAHCIIOPTHOM JTOPOTOM M PACUETHOM TOYKOW PACIIONIOKEHBI SKpaHbl, WK Aopora (yiIuia) Ha
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paccMaTpuBAaEMOM YYAacTKE PE3KO M3MEHSET CBOE HAIPaBJICHUE, WIM LIYM B PacyETHYIO
TOYKY TIOCTYIAeT OT JIBYX HWJIHM OOJIBIIEro 4yuciaa Jopor (YJHIl), TO MPOU3BOIAT Pa3OMBKY
TEPPUTOPUU HA YYACTKM, OTJIMYAIOLIUECS YCIOBHSAMH pacrnpocTpaHeHus mryma. IIpu stom
HOCTYNAIOT CleAyomUM o0pa3zoM. M3 pacueTHON TOYKM Ha IUIaHE TEPPUTOPUU IMPOBOJAAT
Jy4yd 4epe3 Kpasi 3KpaHOB (HaIpHUMeEp, CYLIECTBYIOIIMX 3/1aHUM), Yepe3 TOUKH MEepeceUeHus
(MM pe3KOro U3MEHEHUs HallPaBJICHUs) YIIMIL [0 IIepeceyeHmst ¢ ocaMu 3Tux ynul. [Ipu stom
MOJIy4aeTCsl psAJ JONOJIHUTEIBHBIX YYaCTKOB, JJIs Ka)JI0r0 M3 KOTOPBIX CIEIYET IPOBECTU
CaMOCTOSITENIbHBIN aKyCTUYECKUI pacyeT;

e Uil KaXIOr0 BBIJCJIEHHOTO II0Jy4acTKa pacCUUTaTh IIYMOBBIE XapaKTEPUCTUKU
OTHOCSIIMXCS K HEMY aBTOTPAHCIIOPTHBIX MarucTpanei;

e BHIOpaTh pacyeTHbIE TOYKM B HauOoOJee XapaKTePHBIX MecTaX HaMEYeHHBIX
MOy4acTKOB TEPPUTOPHUH, a TAKK€ B HEOOXOIUMBIX CIy4asxX M B MOMEIICHHUSX >KUJIBIX U
OOIIECTBEHHBIX 3JaHU;

® paccuuTaTh 0XKHMJIa€Mbl€ YPOBHM LIyMa B pacueTHbIX TOuKax. Eciiu 1mym B pacdeTHylo
TOUYKY IOMAJACT OT HECKOJBKHMX IOIYyYacTKOB, TO JJI KaXKIOrO IOAYYacTKA BBIIOJHSAETCS
CBOM CaMOCTOSITENIbHBIH  pacueT, IMOJy4YeHHble pe3ylbTaThl 3aTeM 3SHEPreTUYECKU
CYMMHUPYIOTCS,;

e omnpenenuTh TpeOyeMoe CHIDKEHHE YpOBHEH IIyMa B pPACUYETHBIX TOUYKaxX IyTeM
CpaBHEHMsI PAcCUMTAHHBIX OXKUJAEMBbIX YPOBHEH IIymMa C YpPOBHSMH, JIOIYCTHUMBIMU IIO
CaHUTApPHBIM HOpMaM [2];

e C yyeToM TpeOyeMOro CHIKEHHMs YPOBHEH IIymMa oIpenenuTbh TpeOoBaHUSA K
napameTpam U KOHCTPYKLIUHU MPOEKTUPYEMOI'0 IIyMO3AIUTHOTO IPUIOPOKHOIO SKpaHa.

[Ipu pacuere ypoBHEH IIymMa Ha IJIOLIAAKAX JETCKUX JOLIKOJIBHBIX YYpEXKIEHUHM, Ha
y4yacTKax IIKOJ, Ha IJIOIMIAJKaX OTJbIXa MUKPOPAHOHOB, KBApTAJIOB M I'PYII KUJIBIX TOMOB,
Ha TEPPUTOPUAX OOJIBHUI[ M CAHATOPUEB pacUETHbIE TOUKHU BbIOMpAIOT Ha Onmkaiiien K
MCTOYHHUKY IlIyMa I'paHUIE IUIOIIAJ0K Ha BbicoTe 1,5 M Hang ypoBHeM ux Tepputopuu. [Ipu
MPOU3BOJLHOM PACIHOJIOKEHUU PAcue€THOM TOYKM Ha TEPPUTOPUHM HACEIECHHOIO IMYyHKTa €€
BBICOTA IIPUHUMAETCS TAKKe paBHOU 1,5 M.

PacuerHble TOUKM Ha TEPPUTOPUSIX, HEMOCPEACTBEHHO NPUJIETAOIUX K JKWIBIM U
OOIIECTBEHHBIM 3aHUSM, BBIOMPAIOT COINIacHO [4] Ha paccTOSHUM 2 M OT (pacagoB 3aHHM
KaK CO CTOPOHBI YIMYHOTO, TaK U CO CTOPOHBI JBOPOBBIX (hacajoB Ha YPOBHE CEPENHBI OKOH
NIEPBOrO M IOCIEIHETO dTaked 31aHuil. Eciy paccTossHME OT MCTOYHMKA IIyMa A0 3aHUS
cocrapisieT cbiie 100 M, TO MOKHO OTpaHMYMUTHCA TOJIBKO OJIHOM pacuyeTHOM TOYKOW Ha
yYpOHE BepxHero 3taxa. IIpy Halinuuy >KpaHMPYIOIIKUX COOPYXKEHHUM PsIi paCUETHBIX TOUYEK
JIOJI’KEH BBIOMPATHCS B 30HE aKyCTUYECKOW TEHH 3a dKpaHaMHU.

2.3. Pacuem odrcuoaemulix ypoeHel wyma 6 pacuemusbiX MmouKax Ha meppumopuu u 6Hympu
nomeuieHu

2.3.1. Oxunaembiii ypoBeHb 3ByKa (Lap:)B pacueTHON TOYKE OT Ka)JOro IOAy4acTKa
paccuuTHIBAIOT 10 hopMyIie

I—Ap:r. = I—AaKB. - I—Apac. - LABOS. - AI—B/T - I—Anor(. - I—A3en. - I—Askp. - I—A3ac1‘p. - LAOTp. - AI—Aa, HBA, (21)

rie Lass - IIyMOBas XapaKTepUCTHKAa aBTOTPAHCIIOPTHOTO IIOTOKA, Ha MarucTpald,
IIPOXOJAIIEH 10 COOTBETCTBYIOLIEMY IIOIY4acTKYy, 1BA;
Lapac. - CHMIKEHHE YPOBHA IIyMa aBTOTPAHCHOPTHOIO IIOTOKA, B 3aBUCHMOCTH OT

pPacCTOSHUS MEXIY HUM U pacueTHON TOUKOU, paccuuThIiBaeTcs no ¢opmyie (2.2), n1bA;

LAgos, - CHHDKEHUE YPOBHSI IIIyMa, BCJIEJICTBUE €0 3aTyXaHHUs B BO3AYXE, PACCUMTHIBAETCS
o popmyie (2.3), 1BA;

Aly; - monpaBKa, y4uThIBarolasi BIUsSHUE TYpOyJIEHTHOCTH BO3[yXa U BETpa Ha MpOIECC
pacrpocTpaHeHUs 3ByKa, pacCuuThiBaeTcs 1o ¢popmyse (2.4), nbA;

LAnox, - CHMJKCHME YPOBHS IIIyMa, BCJEACTBUE €ro IOIJIOLIEHUsI IOBEPXHOCTBIO
TEPPUTOPUH, pacCUUTHIBaeTcs 1o popmyie (2.5), 1bA;

LAsen. - CHMXKEHHE YPOBHS IlyMa I1OJIOCAMHU 3€JICHBIX HACAKJICHWH pacCUMTHIBAECTCA IO



dopmyne (2.7), ABA;

Laskp. - CHIDKEHHE YPOBHS UIyMa OJKPaHMPYIOIIMMHU MPENATCTBUAMH (34aHUSIMH,
HACBITISIMU, XOJIMAMH, BBIEMKAaMU, MCKYCCTBEHHBIMU JKpaHAMHU U T.N.) HA MYTH 3BYKOBBIX
Jy4eil OT aBTOMarucTpaiy K pacueTHOM TOUKE pacCUUTHIBAETCS MO pazaeny 2, n1bA;

Laorp. - IOIpaBKa, yYMTBIBAIOLIAsd OTPAKEHHE 3BYyKAa OT OrPa)KAAIOIIUX KOHCTPYKIMI
3maHuii (00BIYHO MPUHUMAIOT paBHOU 3 1BA), nBA;

AL, - TIOTIpaBKa, YYUTHIBAIOIASI CHIDKEHUE YPOBHS IIyMa BCIICJCTBUE OTPAaHUYCHUS YyTiia
(0) BUAMMOCTH YJIHIBI (JIOPOTH) M3 pacuyeTHOM TOYKH, pacCUMThIBacTcsa 1mo (opmyie (2.8),
nbA.
2.3.2. BcmnomorarenbHble BEIUYMHBI, BXOJAIIME B  BbIIIEyKa3aHHbIE (HOPMYIIHI,
OTIPENIENIAIOTCS CICAYIOIIMM 00pa3oM.

CHuxeHHe ypoBHs IIyMa HCTOYHHKA (Lapac.) € pacCTOSHUEM PaBHO:

Lapac. = 101g(R/Ry), 1BA (2.2)

rae R - paccrosiHMe OT aKyCTHYeCKOro IIEHTpa aBTOTPAHCIIOPTHOTO MOTOKA J0 pacyeTHOU
TOYKH, M;

Ro= 7,5 M - U1 aBTOTPaHCHOPTHBIX TOTOKOB.

2.33. Ilpu pacyerax CHIKEHUS IIyMa C pACCTOSHUEM AaKyCTHUYECKUH ILIEHTpP
aBTOTPAHCHOPTHOTO TOTOKA IPHHUMAETCS PACIOI0KEHHBIM 0 OCH OMrKalIIed K pacdeTHON
TOYKE TIOJIOCHI JIBIKCHHS TPAaHCIOPTa M Ha BBICOTE | M HajJ ypOBHEM NpOe3KEH HYacTH
MarucTpajH.

2.3.4. CHuKEeHHE YPOBHS LIyMa, BCIEACTBUE €ro 3aTyxaHusi B Bo3lyXe (Lasos), Hpu
BBINIOJTHEHUH aKYCTHUECKUX PACUeTOB, CBS3aHHBIX C CAHUTAPHO-TUTMEHHYECKOW OIIEHKOW
3alIyMJIGHHOCTH TEPPUTOPHH TPAHCHOPTHBIMH HUCTOYHUKAMHU, MOXKET OBITH PacCUUTAHO IO
dopmyse, B KOTOpOH B CKPBITOM BUJE YYTCHBI YCPEIHEHHbBIC 3aBHCUMOCTH KO3(HIMeHTa
MOTJIOIIEHHS 3BYKa OT TEMIIEpaTypbl W BIAKHOCTH BO3/yXa, MOJYYCHHbIE Ha OCHOBAaHHUU
CTATHCTUYECKOI OLIEHKH OOJBIIOr0 00beMa IKCIIePUMEHTAIbHBIX AaHHBIX [3]:

Lasos = 0, aBA, mis f=63 I'n,
Lasos, = 6-10°-f, nBA, s f = 125 - 8000 Iy, (2.3)

rne f - cpemHereomerpuyeckass 4acToTa OKTAaBHOM MOJOCHI B HOPMHPYEMOM JIHAIa30HE
cpenHereomMeTpuueckux 4yactoT ot 63 qo 8000 I'm.

2.3.5. IlonpaBka (Aly;), yuuTsiBaromas BIUsSHUE TYpOYJIEHTHOCTH BO3JyXa M BEeTpa Ha
IpoIiecC pacIpOCTPaHEHUs 3ByKa, MOXKET OBITh BBIYMCIIEHA IO (hopMyIIe

ALy = 3/[1,6 + 10°(1/R)?], 1BA, (2.4)

rae R - paccTosiHue OT aKyCTHYECKOro LIEHTpa MCTOYHMKA LIyMa JI0 pacueTHOM TOYKH. DTa
dopMmyrna BBIBEZCHA TNPH YCPETHEHHH 110 PA3IMYHBIM TEMIIEPATypHBIM YCIOBHSIM H B
NPENOI0KEHNH, YTO YaCTOTa BCEX HAIIPABJICHUN BETpa paBHOBEPOSTHA.

2.3.6. B ciiydyae moKpeITHS MOBEPXHOCTH TEPPUTOPHH TPaBOM (Ta30HBI) MM CHEIOM WIIU
HaJIMYMA PHIXJOrO TPyHTa ClEAyeT JOMOJHUTENbHO YYHUTHIBATh MOIJIOIIEHHE 3BYKa
MOBEPXHOCTHIO TePPUTOPUH (L Anox) € TTOMOIIIBIO CIEAYIOMUX (HOPMYIT:

82
AL, =6lg| —————|,
Trae
1,4d -107 @D
Hpo (2.6)

d - pacuernoe paccrosinue, papaoe d = 1,4'R, m;
Hy . 1 Hy 1. - BEICOTBI MCTOUHMKA IIyMa ¥ PACUETHON TOYKH HaJl yPOBHEM TEPPUTOPUH, M.

o




Ecnu mpu pacuere no ¢opmyie (2.6) 6 oka3bIBaeTCsl MEHBIIE SAUHUIIBI, TO MPUHUMAIOT
AL}’!OK. =0.

B ciyuae akycTuyecku KecTKOH MOBEpXHOCTH (acdanbT, OETOH, MIIOTHBIA TPYHT, BOJA)
AL, ox. BO BCEX CITydasix paBHO HYIIIO.

2.3.7. Ilpu nocazike JepeBbEB C MIIOTHBIM MPUMBIKAHUEM KPOH M CILIOLIHBIM 3aTI0JTHEHUEM
MOJIKPOHOBOTO  TIPOCTPAHCTBA KYCTApPHUKOM, T.€. TPHU YCTPOHCTBE TaKk Ha3bIBaEMOU
IIYMO3AIIUTHOW TIOJOCHl 3€NEHBIX HAaCaXJIEHHWH, 00ecreunBacMoe €10 CHIDKCHHE IIyMa
MOYKHO PaccuuTaTh 1o popmyie

ALSCJ’I. = (X'SCJ'I.BQ (27)

TJ€ Olep, - IOCTOSIHHASA 3aTyXaHUs 3ByKa B 3€JICHBIX HACAKICHUSX,
B - mmpuHa mymo3aniuTHON I10JI0CH! 3€JI€HBIX HACAXKIACHUH, M.
[Tpu OTCYTCTBUYU TOYHBIX TaHHBIX IPUHUMAIOT CPETHIOI0 BEIMYUHY Osey, = 0,08 1b/M.

Ora popmyna cnpaBeuBa npu mupuHE MoJockl He 0onee 100 m. [Ipu Gonbiieit mmpuHe
nosockl  yBenudeHue Al 3HAUMTENbHO 3aMe[UisieTcs ¢ 3aTPYAHUTEIbHO IS
IPOrHO3UPOBAHUS.

[Tpu oOBIUHON TOCajKe 3€JIEHBIX HACAKACHUN HMX LIyMO3alIUTHBIA 3((EKT BbIpaxeH
c1abo M NIpaKTUYECKH MOXET He yuuThiBaThes. llocazka XBOMHBIX IIOpOJ JI€PEBBHEB
3¢ (PEeKTUBHO CHMXKAET IIyM B TE€YEHHUE BCEro rojia, Mocajka JIUCTBEHHBIX MOPOJ - TOJBKO B
JIETHUMN NEPHUOI.

2.3.8. IlonpaBka, yuyuThIBarOLasi OTPAaHUYEHUE yria BUAUMOCTH MaruCTpaau U3 pacyeTHOU
TOYKH, PACCUUTBIBACTCSA 10 (popmyIie

AL, = 101g(a/180), 7BA. (2.8)

2.3.9. CHumxenne ypoBHs IIyMa (Lasgp) DKpaHMPYIOIIMMH IPENATCTBUSMH Ha IIyTH
3BYKOBBIX JIyuell OT MCTOYHHMKA LIyMa K pacueTHOM TOYKE pacCUMTHIBACTCSA C Yy4ETOM THIIA
JKpaHa.

2.3.10. Ilpu BO3/1EHCTBMM HA PAaCUETHYIO TOUYKY HA TEPPUTOPHHM HECKOJIBKUX HCTOYHHMKOB
BHEIIHETO IIyMa BHAudaJle OIPENENSIOT IIYMOBOE BO3JEHCTBHE KaXJOrO OTIEIBHOTO
ucrouHuka mo Qopmyne (1), a 3aTeM NPOU3BOAAT SHEPreTUYECKOE CYMMHPOBAHHE HX
LIYMOBBIX BO3JEHCTBHMN:

L3

L 1019 3107
i=1

Ap.T.cyMm. (29)
rae i - HoMep OT/eIbHOTO UCTOYHUKA BHEIITHETO IIyMa;

L"PP"pp.ri - YDOBEHB LilyMa, CO3aBaeMbIil i-M HCTOYHUKOM IIyMa, 1BA;

N - o011ee YuciIo BO3AEHCTBYIOUIMX UCTOYHUKOB 1IIyMa.

2.3.11. Oxunaemblii ypOBEHb 3ByKa B PACUETHBIX TOUKAX BHYTPU MOMEILIEHUS MOKET ObITH
ompezeneH no hopmye

LnOM.Ap.T. = LTepp.Ap.T.cyM. - ALAOK.! (210)

rae L™ aprcyw. - CYMMapHBI ypOBEHb 3ByKa OT BCEX BHEIIHMX HCTOYHHKOB B 2-X M
CHapY>Ku OTpaxJaeHUH (OKOH) MTOMEIICHUS;
AL pok. - CHIDKEHUE TITyMa KOHCTPYKIIMEH OKHa.

OOpuHO TIpU pacyeTax B KadecTBE Alag MPUHUMAIOT CHIDKEHHE IIIyMa OKHOM TP
OTKpBITON (opTouke (Y3KOi CTBOpKe, Ppamyre), Kak 3TO TpeOyeTcs CAaHUTAPHBIMU HOpMaMHU
[2] u3 ycroBmMit BEHTHIISIIUH KHUITBIX TTOMEIICHUH.

Cornacuo [3] ALao. = 10 nbA. OaHako McciieqoBaHus MOKa3aid, YTO (HAaKTUUCCKU IS
MEOJIMPOBAHHBIX KUJIBIX KOMHAT M paboumx KaOmHEeTOB Alao = 15 nbA. B cmyuae
NPUMEHEHUS B 3/aHUSAX [IYMO3AIIMTHBIX OKOH, CHA0XCHHBIX BEHTHJISIUOHHBIMU
YCTPOWCTBAMH C TOBBIIIEHHOMN 3BYKOM30Jsnen, ALy MoxeT coctaBisats 10 30 - 40 nbA,
YTO TMO3BOJSET BO MHOTUX CIIy4asX OOECIeuynBaTh HOPMATHUBHBIA ITyMOBOH pPEXHUM B



MOMCIIICHHUU OaXC MPHU JOCTATOYHO BBICOKUX YPOBHAX IIyMa.
2.3.12. TpeOyeMoe CHMXKEHHE YpPOBHEH 3ByKa aBTOTPAHCHOPTHOro MoTOKa (AlLac )ams
pacueTHBIX TOYCK Ha CETUTEOHON TePPUTOPUN PABHO:

ALATp. = I—Tepp‘Ap.T. - LAaon.Tepp.a I[BA, (211)
a U paCYCTHBIX TOYCK B TIOMCHICHUAX 3I[aHI/If/'I paBHO:
ALATp. = I—IWM.Ap.T. - LA,I[O]'I.HOM.’ I[BA (212)

9t0 Tpedyemoe cumxkenue (AL, ) IyMa aBTOTPAHCIIOPTHOI'O IIOTOKA MOYKHO 00ECIIEUNTH
p
C TIOMOIIBIO COOPYXKEHHUS MPHUIOPOKHOTO IIYMO3AIIMTHOIO 93KpaHa, aKycTHYecKas
3¢ pexTuBHOCTE KOTOPOTO (ALArp 51p.) 1OMKHA OBITH HE HIDKE 4eM AL,

3. Onpenesienue TpedyemMoil akycTu4eckoi 3¢ PpeKTHBHOCTH IKPAHOB C Y4€TOM
3BYKONOIJIOIEHUS

3.1. Onnum u3 Hambonee 3pPEeKTUBHBIX CTPOUTENIBHO-aKYCTUYECKUX CPEACTB 3aIUTHI OT
TPAHCHOPTHOTO IIlyMa CEIUTEOHON TEPPUTOPHH W 3aCTPOMKU SIBISIETCS COOPYKEHHE
IPUJOPOKHBIX IIYMO3ALIUTHBIX 3KPaHOB.

3.2. OCHOBHBIM OLEHOYHBIM IIapaMETPOM 3KpaHa SBISIETCA €ro aKyCTHYecKas
3¢ (EeKTUBHOCTh, HA KOTOPYIO OKa3bIBAIOT BIMSHUE MHOTHE (PAaKTOPBI, XapaKTEPU3YIOIIUE KaK
caM 3KpaH, TaK ¥ UICTOYHHUK 1IyMa, U IIapaMeTpPbl OKPY>KArOIIENH CPEIbl.

Oco0yr0 poJib NMpH 3TOM HUIpPaOT (PAKTOPBI, CBA3aHHBIE CO 3BYKOIOIJIOLIEHUEM B CpEJe.
MexaHu3MBl 3TOTO TOTJIOUICHUS MOTYT OBITH Pa3IMYHBIMHU, CBSI3aHHBIMH C TOTJIOIIEHHEM
3ByKa arMoc(epoil, BIMSHHEM BETpa, BIAKHOCTU BO3AyXa, TEMIIEPAaTypHBIX TI'PaJUECHTOB,
TypOYJIEHTHOCTEM, 3€IEeHBIX HACAKICHHUIA U T.I1.

3.3. dakTOpHBIN aHAIN3 YCIOBUH PaclpOCTPaHEHHUs IIyMa aBTOTPAHCIIOPTHBIX IOTOKOB B
OKpYXarollel cpele Mpu HAJIMYMKM SKPAHOB U C yYETOM 3BYKOIIOTJIOLICHUS XapaKTepU3yeT
paccMaTpUBaeMbli CII0KHBIM MPOIIeCcC BO B3aUMOCBSI3U € (PU3MUECKUMHU SBICHUSMH, K YUCITY
KOTOpPBIX B TNEPBYIO OYepelb CJIENYyeT OTHECTH: PAcCXOXkJIECHHUE 3BYKOBOW OSHEPruu WIHU
JUBEPreHLnI0, UHTepPEepeHIINI0, TU(PPAKLIUIO, TMOIJIONEHHE 3BYKa 3J€MEHTaMHM BHEUIHEH
cpensl U ap. Bece aTu sABIEHMS OKa3bIBaIOT CYIIECTBEHHOE BIIMSIHME Ha 3BYKOBOE IIOJIE Ha
cenuTeOHOM TEPPUTOPUH U B 3aCTPOMKE U JOJKHBI YUUTHIBATHCS IPU €T0 pacyeTe.

KapTuHa 3HaYMTENbHO YCIOXKHSETCS, KOTr/la Ha MyTH 3BYKOBBIX JIydell OT TPaHCIIOPTHOM
MarucTpajy 10 pac4eTHON TOYKH MMEIOTCS IKPAHUPYIOIINE COOPYKEHHs. B KadecTBe Taknx
COOPYKEHHM MOTYT BBICTYNAaTh XOJMBI, HACBIIU, OBPArv, BbIEMKH, 3[aHUs, UCKYCCTBEHHbIE
CTEHKH U T.II., 32 KOTOPBIMU 00pa3yeTcsl aKyCTHUECKasi TeHb. TeopeTHYeckl YpOBEHb 3ByKa B
AaKyCTMUECKONM TEHM JOJDKEH OBITh 3HAYUTENIbHO HWKE YPOBHS IIyMa HCTOYHUKA (Ha
BEJIMYMHY 3BYKOU3OJIALMHU SKpaHUpyomeil koHCcTpykiuu). OnHaKo B 30HE 3BYKOBOW TEHHU
IIYM OT MarucTpajiv, 3KpaHUPYyEMOI 3KpaHOM, HCKIIFOUAETCS HE MTOJIHOCTBIO.

ITpoHuKaHue 3BYKOBOW JHEPIUU 3a DKpaH 3aBUCUT OT COOTHOUIEHMSI MEXIY pa3MeEpOM
MPEMSITCTBUS U JUIMHON BOJIHBL. YeM OoJibliie JIMHa 3ByKOBOW BOJIHBI (A), TEM MEHbBIIE MPU
JTAHHOM pa3Mepe MPensTCTBUs 001acTh TEHH.

3.4. IIpoHukaHnue 3ByKa 3a SKpaH 00ycaoBiIeHO nudpakiyenl 3Byka Ha BepXHEl U OOKOBBIX
(pu HE OYeHb JIMHHBIX KpaHax) KpoMkax skpaHa. CTporuil pacuer audpaxiyu 3ByKa Ha
9KpaHe B OOlIeM BHUJAE MNPEACTABIAET OYEHb CIOXKHYIO 3ajjady, pa3peliuMylo JIHIIb JUIs
OTJENBHBIX 4YacTHBIX ciaydaeB. OJHO M3 TaKUX YacTHBIX pEIIeHUH ObUIO IOJIy4eHO
3ommepdenbrom u MakmoHanba0M [ 1] mpuMEHUTETHHO K TTOJTyOECKOHEYHOMY DKpaHy:

AL =—201g %) 50191, L2"00)
A, @,(6,) (3.1)

rIe



H® (z? + kR) dr

= jk
(D(e) . —J;R \/I‘ +2kR
D, (- g)_JkJ‘Md

“® 77+ 2KR
cosﬂ>0
TRz\k(L—R), npu 2 '

n R=—/K(L=R),_ 5 ocrammeix CITy4asix;

cos 0+ 0
R = k(L-R"), npu :
u R'=—K(L-R), -5 ocrammmix clTyJasix;

R= X/LZ —2rr,cos(6 - 6,);

R'= /L% - 2r,cos(6 +6,);

L= X/(r +0)2+(2-2))%;

H.Y - gyrkims Tankens mepBoro poa nepBoro mopsiyika;
lo, 80, Z - LMIMHAPUYECKHE KOOPIUHATHI TOUEYHOT0 UCTOYHMKA LITyMa;
r, 0, Z - muIMHApUYECKHUE KOOPAUHATHI pAaCYETHON TOUKH.
Heckomnbko Oosiee TOUHbIE pe3yNbTaThl, B TOM YHCIE U AJIs JMHEHHBIX HICTOUHUKOB, MOTYT
OBITH TIOJTYYEHBI C TIOMOIIIBI0 Teopun audpaknuu Openkens-Kupxroda [2]

AL, = -10 Ig[DF]?, (3.2)

rac

[DF]=- jexp(j—u Ydu - xjexp(j—v )dv =

2

j : :
— {ou) = e(u) + ils(up) = s(u)- xie(v,) - cw) + ls(v.) = s(v)l; (3.9
rie ¢(U1), c(uy), S(v1), S(v2) - uaTerpansr @penens.

Brnocnencteun  MaekaBoit  [3], Ha ocHOBaHWM  OOOOIIEHUS MHOTOYHCIEHHBIX
IKCIIEPUMEHTANILHBIX JIaHHBIX, OblIa pa3paboraHa Oosiee yaoOHas MJsi MPAKTHUYECKOTO
npuUMeHeHUs (HopMyIia, Jarolias HeOOIBIIYIO TOTPEIIHOCTb:

27N
AL, =20lg N
th. /27 |N| (3.4)

rae N - gyucino Openens.

CpaBHeHHUE pe3yJIbTaTOB pacdeToB 10 (3.4) ¢ IKCIePUMEHTAILHBIME JJAHHBIMHU TI0KA3aJ1o,
YTO MOTIPEUIHOCTh HE NpeBbIAET 3 aAb, 4To ABIsIeTCS AOCTATOYHO XOPOLIEW TOUHOCTHIO MPH
AKyCTHUECKHX pacyeTax.

3.5. [Ins MOBBILIEHUSI TOYHOCTH PACUETOB B MATEMAaTHYECKYIO MOJEINb SKPaHUPYIOLIETO
s dexra (3.4) 1OHKHBI OBITH BHECEHBI HEKOTOPHIE MOMPABKH B 3aBUCHMOCTH OT THIIA KpaHa.

IIpu 3kpaHe B BUJIe BEPTUKAIBHON CTEHKU

N=23/\,5=0+B-c, (3.5)



rae O - pa3HOCTh XO/a 3BYKOBBIX JIyded dYepe3 KpOMKY dKpaHa U yepe3 caM JKpaH
HEMOCPEICTBEHHO,

o= \/'12 + (Halqm - Hu.m.)z;

(3.6)
B= 10+ (H,, —H,.,)%; (3.7)
o= /(5 +5) +(H,y —H, )% (3.8)

o - KpaTyaiiliiee paccTOsTHUE MEXK1Yy aKyCTHUYECKHM IIEHTPOM MCTOYHHUKA IIyMa U BepXHEH
KPOMKOM JKpaHa;

B - TO K€, HO JUI PAacueTHOM TOUKH 32 SKPaHOM;

C - PaCCTOSIHUE MEXK/1y aKyCTHYECKUM LIEHTPOM MCTOYHHKA [IIyMa U PaCY€THONU TOUKOM.

Haiinennoe mo (3.5) 3nauenue N nozacrasisiercs B popmyiy (3.4).

3.6. Ilpu pacuere akycTtudeckoil 3PPEKTUBHOCTH KpaHA-3JIaHUs €ro JBOPOBBIN (hacay
paccMaTpUBaIOT KaK dKpaH-CTEHKY (pacueTsl o Gopmysam (3.4) - (3.8), moacraBisas BMeCTO
ri (n + Aw), Aw - mupuna 3nanus). K HaiinenHoi BennuuHe noOapisitor nompasky (K),
YUUTHIBAIOMIYIO IU(PaKINIO 3ByKa Ha BEpXHUX U OOKOBBIX KpOMKax 3KpaHa. Benmuunna 31oit
HONPaBKHU onpesenseTcs no rpadukam us [4].

B cnyuae skpaHa-HACBIIM WM JKpaHa-BbIEMKH HEOOXOIMMO Y4YeCTh IOIOJHUTEIHHO
BiusiHne DL CKIIOHOB Ha CHIDKEHHME YPOBHEW 3ByKa, KOTOpoe ompenensercs mo tadn. 3.1 B
3aBHCUMOCTH OT yriia (0) Mex1y CKIIOHOM U TOPU30HTATBHOMN TUIOIIAIKON HACHITH (BBIEMKH).

Tab6nunma 3.1
HonpaBKa Ha BJIMAHUC KPYTU3HBI CKIIOHOB HACBIIIHU (BBICMKI/I) Ha CHUXXCHUC ypOBHGfI aryma
Bremmauii yron 6, rpamycer 210 225 240 255
[ompaska DL, nbA 6 5 3 1

3.7. MatemaTtnueckas MOJeIb SKpaHUpYoIero 3¢ (eKTa HaChli OMUCHIBAETCS POPMYIIOi
ALswpmae. = ALer. + K(IgAw +0,7) - DL, (3.9)

JUIA BBIEMKU.
AL, = AL, - DL, nBA. (3.10)

3.8. ABTOTpaHCHOPTHBIE MarucTpajid MOKHO paccMaTpUBaTh KaK JMHEHHBIA HMCTOYHUK
mryma, T.e. B BHJIE€ PaBHOMEPHO H3JIydarouled npsMod JuUHMM OonblION AnuHBL Takoi
VCTOYHMK HM3JIy4aeT HUJIMHIPUYECKUE BOJIHBI, B KOTOPBIX YMEHBIICHHE YPOBHS 3BYyKa IPH
YZIIBOEHUU PACCTOSIHUSI COCTABIIAET BCETO JIMIB 3 NBA U ONpenenseTcs: ypaBHEHUEM

L = Lo - 10 Ig(r/ro), (3.11)

rae g =7,5m.

B nampHeM CBOOOJHOM 3BYKOBOM TIOJIE, CO37aBa€MOM TPAHCIIOPTHHIM TIOTOKOM B
0e3rpaHUYHON OJHOPOAHON aTMocdepe O3 TMOTIOMIEHUs, 3BYK PacCHpOCTPaHSETCS 10
MPSIMBIM JIMHUSM-TTydaM, TEePIEeHIUKYIIPHBIM (GPOHTY BOJHBI. C yBEIMUYEHHEM DPACCTOSHHS
OT UCTOYHHKA TIOBEPXHOCTH ()POHTA TAK)KE YBEIUUYUBACTCS, BCICICTBUE YeTO MHTCHCUBHOCTh
3ByKa Majaer.

Opnnako B peanbHOM aTMoc(epe MHTEHCUBHOCTh 3BYKa CHU)KAETCs B OONbINEH CTENeHH,
4YyeM BEIWYMHA, 3aBHUCSIIAs TOJIBKO OT PACCTOSIHUS JO TPAHCIOPTHONW MAarucTpaly.
JlonoHUTENhHOE CHUKEHNE WHTEHCUBHOCTH BBI3BAHO TMOTJIONICHUEM 3BYKa, 00YCIOBICHHBIM
Pa3TUYHBIMY PUIHHAMHU.

OpnHa W3 HUX CBs3aHA C IOTJIOIIEHHWEM 3BYKa B CIIOKOWHOW arMmocdepe 3a cueT oOMeHa
UMITYJIbCAMH  MEXKIY MOJIEKyJaMHd BO3JyXa B pE3yJbTaTe UX TEIJIOBOTO JIBHXKCHHS
(kIaccu4eckoe MOTJIOMICHUE, MPOUCXOJSIIEE BCIEACTBUE BS3KOCTH U TEIUIONPOBOJHOCTH




BO3/yXa), a TAK)KE 3a CUET MepepacipeieieHUs] SHEPIUU MEX1y MOJIEKYJIaMH C Pa3TUYHBIMUA
CTENEHsMH CBOOOBI (MOJICKYJISIPHOE MOTJIONIECHHUE).

[Tocnemuuii (akTop HrpaeT OCHOBHYIO pOJIb B CHH)KCHHM WHTCHCHBHOCTH 3BYKA.
Knaccuueckum norsomeHrueM B OOJBIIMHCTBE CIy4aeB MOXKHO IpeHeOpeub. Bemnunna
MOJIEKYJISIPHOTO IOIJIOIIEHHUS 3BYKa 3aBUCUT OT YacTOThI 3ByKa, a TaKXKe OT TEMIIEpaTypbl U
BJIQKHOCTH BO3]lyXa.

3.9. Peampnas armocepa HAXOAWTCS B HENPEPHIBHOM JABIMKEHHH. [L1OTHOCTS,
TeMmIreparypa, AaBJI€HHE M BIAKHOCTb aTMOC(epbl HENPEPBIBHO M3MEHSAIOTCA KaK BO
BPEMEHM, TaK U B IpocTpaHcTBe. [[09TOMY 3ByKOBBIE BOJIHBI, pACIIPOCTPAHSACH BJIOJIb 36MHOMN
IOBEPXHOCTH W IMIPeojoJjieBast Iperpaay - O5KpaH, HIpeTepreBarOT BO3AEHCTBHS 3TUX
M3MEHEHUH Ha IYTU PacCIpOCTPAHEHHUSA, a TAKXKE YACTMUYHO IOTJIOLIAIOTCA U OTPAXKAIOTCS
36MHOW MOBEPXHOCTBbIO. DTO MPUBOJIUT K IMOSBJICHUIO CYILIECTBEHHOM 3aBUCUMOCTH YPOBHS
3ByKa 3a JKpaHOM OT NEpPEYHCICHHBIX (AKTOPOB, T.€. K 3aBHCUMOCTH AaKyCTHUECKOU
3¢ (EeKTUBHOCTH 3KpaHa OT 3BYKOIOIJIOUICHUS U IPYTUX (PAKTOPOB.

W3mepenusi TUIOTHOCTH H  TEMIEPaTypbl MPHUBOIAT K HW3MEHEHHIO BOJHOBOTO
COIIPOTHUBIJIEHUSI aTMOC(Eepbl U CKOPOCTH 3ByKa B Hel. CyIIECTBEHHYIO pPOJb HMIPaeT TO
OOCTOSITENILCTBO, YTO B OMPEACICHHBII MOMEHT BPEMEHH TEMIIeparypa B pa3HBIX TOYKaX
aTMoc(epbl HEMOCTOSIHHA ¥ BO3HUKAET TEeMIIEpaTypHBIN I'paiueHT, KOTOPHINA B 00LIEM ciaydae
sBisiercs  (yHKIMed KoopauHar. I[losBrneHwe TpaaMeHTa TeMIepaTrypbl OO0YCIIOBIIEHO
TEMI000MEHOM MEX]ly TOBEPXHOCTBIO 3eMJIM U aTMOC(epoi.

Cy1iecTBO IPOUCXOSAIIMX SBJIEHUHN IIPOILIE BCErO MOHAThH B ClIydae CIOUCTOM aTMoc(epsl,
B KOTOPOW  YCTAaHOBWJICS  IOCTOSIHHBIM  (IIOJIOKUTENBHBIH WM  OTpULATEIIbHbIN)
TEMIEPATYPHbIM TPagUEHT, U, CIEA0BaTENbHO, IPU BO3PACTAHUU BBICOTHI TeEMIlEpaTypa
YMEHBIIAETCS MU YBEJIIMYMBAETCS HA IOCTOSIHHYIO BEJIMUUHY.

3.10. JIro6oi#i 3BYKOBOW JIyd4, KOTOPBIA HCXOMUT W3 HCTOYHHKA IIyMa (TPaHCIOPTHOTO
MIOTOKA), HMCIBITHIBAET NpEIOMIIEHHE - pedpakiuio (TOYHO Tak *Ke, KaKk CBETOBOW Jyd B
ONTUYECKH HEOJHOPOJHBIX CpeAax), paclpoCTpaHseTCs] KPUBOJIMHEWHO U B OTJIMYUE OT
cilydasi OJHOPOAHOM aTMocepsl yxke He NMpeCTaBIseT co00i NPsAMYIO JIMHUIO.

B cuny sTOoro Moryr co3gaBaThCsl YCIOBHs, NPUBOJSIIME K OOpa30BaHUIO «30HBI
MOJTYaHUS» - 30HbI 3BYKOBOM TeHU. B Takyro TeHEBYIO 30HY HE MONAaAaeT HU OAMH U3 MPSIMbIX
3BYKOBBIX JTy4eil, HCXOIAIINX OT HCTOYHHKA 3BYKA.

B nHeBHOe Bpems TemmepaTypa OOBIYHO YMEHBIIAETCS C BBICOTOW, M MPOMCXOIUT
pedpaxius 3ByKa BBEpX; B TUXYI0 HOUHYIO ITOTOAY B MPU3EMHOM CJIO€ aTMOC(Epbl HEPEIKO
HaOJIr01aeTCsl UHBEPCHUS TEMIIEPATYPBI, U 3BYKOBBIE JIy4d IMPUKUMAIOTCS K 3eMIIE.

3.11. I'panueHT 3ByKa MOJABEpPKEH Takke BIMsSHHUIO BeTpa. [losiBIeHue rpagueHTa BeTpa
yaie BCEero OOYCJIOBIMBAETCS TPEHHEM MEXJy IMOBEPXHOCTBIO 3€MJIM M JBMKYLIUMCS
MOTOKOM Bo3ayxa. IIpu pacmpocTpaHeHHH 3ByKa CKOPOCTb BeTpa J00aBiseTCsl K CKOPOCTH
3BYKOBBIX BOJIH B HEMOABIKHOW cpesie, U BCSIKOE M3MEHEHHE CKOPOCTH BETPa BBI3BIBACT
M3MEHEHHE CKOPOCTH 3BYKa.

CrnenoBarenbHO, CKOPOCTh PAaCIPOCTPAHEHUS 3ByKa B aTMOc(epe paBHA BEKTOPHOI cymme
CKOPOCTH 3ByKa B HEMOJBMXKHOM aTrMocdepe M CKOPOCTH BeTpa. 3BYKOBBIE JIyYH,
pacrpoCTpaHsIOIIMecss NPOTUB BeTpa, 3aruOalOTCsl KBEPXY, YTO CIYXUT TNPUUYUHOU
MOSIBIICHHSI 30HBI MOJYAHHS, B KOTOPYIO HE MOXET NPOHHKHYTh MpsMON 3BykK. [lpm
pacrpoCTpaHEeHUH 3ByKa B HAlpaBJIEHUM BETpa 30HAa MOJIYAHUS OTCYTCTBYET, MOCKOJBKY
3BYKOBBI€ JTy4U IPHKUMAIOTCS K 3eMJI€.

JlHeM ¢ HaBETPEHHOH CTOPOHBI OT HMCTOYHHMKA 3ByKa BIMSHHE BETpa U TEMIIEpaTyph
CKJIA/IBIBAIOTCS U BBI3BIBAIOT HCKpHBIIEHHE Jydel KBepxy. C MOJBETPEHHON CTOPOHBI 3TU
BJIMSIHUS BBIYUTAIOTCS, TaK YTO HCKPUBJICHUE JIyyeil MPOUCXOAUT JINOO KHU3Y, JINOO KBEPXY, B
3aBHCUMOCTH OT TOT'0, Kakas U3 BeJIMYHH npeodanaeT. Houbto ¢ moaBeTpeHHOM CTOpOHBI 00a
IpaJleHTa CKJIabIBAIOTCS U BBI3BIBAIOT UCKPUBJICHUE KHHU3Y, B TO BpeMs Kak C HABETPEHHOM
CTOPOHBI 00a 3¢ (heKTa BEIUUTAIOTCS.

Otcrona crienyer, 4ro oOpa3oBaHHE 30HBI 3BYKOBOH TEHH, KOTOPOE CONPOBOXKIACTCS



Han0oJiee CUIIbHBIM OTKJIOHEHUEM OT OOBIYHOTO PACHPOCTPAHEHUs 3BYKa, MOXKHO HAOIIOATh
IPEUMYIIECTBEHHO JHEM C HaBETPEHHOH CTOPOHBI OT UCTOYHHUKA 3ByKa. Houblo ke TeHeBas
30Ha oOpa3yeTcst JHIIb B OYEHb DPEIKUX Cliydasx (TJIaBHBIM 00pa3oM C IOABETPEHHOM
ctopoHsl). [locieanee 0OCTOATENBCTBO SIBJIAETCS OJHOM M3 MPUYUH XOPOLIEH CIBIIIMMOCTU
HOUYBIO.

3.12. bonbiioe BIMSHUE HAa pacHpOCTPAaHEHHE 3ByKAa OKa3bIBAaeT TYpOYJIEHTHOCTh
atMocdepsl  (OpPBHIBBI  BeTpa W T.1.). DBbI3biBaeMble €10 HW3MEHEHHS CKOPOCTH
pacIpoCTpaHEHUs 3BYKa MPHUBOJAT K KPATKOBPEMEHHBIM (UIYKTYalUsiM YPOBHS 3BYKOBOI'O
JIaBJIEHUsI, KOTOpPbIE MOTYT cOCTaBJIATh 10 20 1bA npH CUIBLHOM NOPBIBUCTOM BETPE.

3.13. Bo MHoOrux ciydasx NpU pacHpOCTPAHEHUHM ABTOTPAHCIIOPTHOIO IIymMa HCTOYHUK
3BYKa U TOYKa HAOJIOJICHNS HAXOAATCS Ha BHICOTE BCETO JIMIIb HECKOJIBKAX METPOB HIIU JIaXke
JELMMETPOB HaJ IOBEPXHOCTbIO 3emiH. CrenoBaTenbHO, 3BYK paclpoCTpaHseTcs
napajyieNibHO 3eMJIe HJIM OTpaXKaeTcs OT Hee moj HeOompmmM yriom. [loaTomy MOKHO
HPEINONI0XKNUTh, YTO aKyCTUYECKHUE CBOWCTBA 36MHON MOBEPXHOCTH OKA3bIBAIOT BIIMSHHUE HA
YpOBEHb 3ByKa B MECT€ IpHE€Ma M YTO, B YACTHOCTH, IPYHT, CHJIbHO MOIJIOIIAIONIUHN 3BYK,
BbI3bIBAaET OOJIbllleEe MaJECHUE YPOBHSA 3BYKa, Ye€M 3TO HMMEJIO Obl MECTO TOJbKO H3-3a
FEOMETPUUECKOT0 PACXOXKICHHSI 3BYKOBBIX BOJIH.

3.14. B HeKOTOpBIX Ciydasx 3aTyXaHue, OOYCIOBJICHHOE IOIJIOUIAIOMUM JIeHCTBUEM
MOBEPXHOCTU 3€MJIM, UIPAeT 3aMETHYIO POjib Hapsay c Japyrumu (axtopamu. [Ipu 3tom
BIMSIHUEM HHU3KOI'O DPACTUTEIBHOIO IOKpOBa 3eMJIM (TpaBbl, KYCTapHUKA) MNPAKTUYECKU
MOKHO mpeHeOpeub. OJHAKO IpPU HaJIUYUU 00Jie€ BBICOKOI'O PACTUTENIBHOIO IOKPOBA,
HalpuMmep, B CIydae 3eJIeHbIX HacaXIeHUH, Ha0Ir01aeTcs 3HAYUTEIbHOE 3aTyXaHHe.

3.15. DddekT cHMKEHHS ITyMa B 3€JICHBIX HACAKICHHSIX 3aBHCUT OT XapakTepa MOoCcaokK,
HOPOJ] IePEBbEB U KYCTAPHUKOB, BPEMEHH I'oJa, a TAKXKE OT CHEKTPalIbHOTO COCTaBa IIyMa.
PsanoBeie mocanku nepeBbeB Ha YnHMIAX W OyiabBapax TOPOJOB C OTKPBITHIM ITOAKPOHHBIM
IPOCTPAHCTBOM OKAa3bIBAIOT HE3HAYMTEIbHOE BIIMSHUE HA YIy4IIEHHE LIYMOBOI'O PEXHUMA.
3BYK, 0COOEHHO HU3KOYACTOTHBIN, OECHpPENsITCTBEHHO MPOXOAUT CKBO3b TAaKUE IMOCAJAKH, U
JMIIb BBICOKOYACTOTHBIE COCTABISIONIME IIyMa YaCTHYHO PACCEUBAIOTCS M MOIJIOIIAOTCS.
Jlns obGecrnieueHus: CyIIECTBEHHOTO CHUKEHUS IITyMa MOCA/IKH 3€JICHBbIX HAaCaKIECHUIN JOJKHbI
COCTOATh U3 JIEPEBBEB C I'YCTHIMH KPOHAMM, CMBIKAIOIIUMUCS MEXIY cO00M, a MPOCTPaHCTBO
101 KPOHAMH JIOJIKHO OBITh 3aII0JIHEHO KYCTapHHUKOM TakK, 4YTOObI HE OBLJIO IPOCBETOB.

3.16. Vuem noenowenus sgyka 6 ammocgepe u e2o pacceusanus Ha ammoc@epHuix
HEOOHOPOOHOCHIAX

Kak Ob10 OTMEueHO BbIIIE, MPU PACIPOCTPAHEHUM IIyMa 3a SKpaHAMH MPOMCXOIUT
JIOTIOJTHUTEIIbHOE CHID)KEHHE €r0 YpPOBHEH 3a CueT BSI3KOCTH M TEIUIONPOBOJHOCTH BO3JyXa
(KJ1TaccMuyecKoe MOTJIOIIEHUE, 00yCIOBIEHHOE OOMEHOM MMITYJIbCAMH MEXIY JIBUKYIIMMUCS
MOJIEKYJIaMH) M 3a CYET IepepaclpesielieHus] SHEPTUU MEeXAYy Ppa3InYHbIMU CTEHEHSIMHU
CBOOO/IBI MOJIEKYJT (MOJIEKYJIIPHOE TOTJIOUICHNE). DTU BHU/bI MOTJIOLUICHUS 3ByKa 3aBUCST OT
YacTOThI, TEMIEPATypbl M BIAXKHOCTU BO3JyXa. B oOiiem ciydyae sTa 3aBUCHMOCTb HOCUT
CJIO’KHBIN XapakTep, KOTOPBI HE MOJ1aeTCsl ONMCAHUI0 aHaTUTHYeckoi (opmysoi. [ToaTromy
Juisi  0oJee TOYHBIX pacdyeToB CleAyeT TMOJb30BaThCsl TAOJMYHBIMU  3HAUYEHUSIMU

k03 HUIHEHTOB mOroIIeHus 3ByKa (B) B atMochepe, yCTaHOBICHHBIME 3KCIIEPUMEHTATBHO
(Tabm. 3.2)

Tab6aunma 3.2
Kosddunument nornomenus 38yka B Bo3ryxe f3- 102 nb/m
Temmneparypa Bo3ayxa, °C
Cpennereom. S S S
0 | 10 | 20
YaCTOThI OKTaBHbIX
nozoc, Tt OTtHOCHUTEIbHAS BIAXKHOCTD, %
’ 50 70 90 50 70 90 50 70 90
63 0,02 0,02 0,02 0,02 0,02 0,02 0,03 0,03 0,03
125 0,04 0,04 0,04 0,04 0,04 0,04 0,05 0,05 0,05
250 0,08 0,07 0,07 0,09 0,09 0,09 0,11 0,11 0,11




Cpennereom. 0° | TeMnepaTyrl)';l)f OLyE, © | 20°
qaCTOzH OK?BHHX OTHOCHUTEIbHAS BIAXKHOCTB, %
oo, T 50 70 90 50 70 90 50 70 90
500 0,21 0,16 0,14 0,17 0,17 0,17 0,21 0,21 0,21
1000 0,61 0,42 0,33 0,39 0,35 0,35 0,42 0,42 0,42
2000 1,80 1,20 0,93 1,40 0,78 0,91 0,85 0,85 0,85
4000 4,80 3,60 2,80 3,10 2,10 1,70 2,00 1,70 1,70
8000 12,00 9,60 7,70 8,60 6,10 4,60 5,30 3,90 3,40

Kak BugHO U3 TabIUIBl, C POCTOM YacTOTHI, IPU MOCTOSTHHBIX TEMIIEPAType U BIIAXKHOCTH,
KO3(DPHILIMEHT MOTIIONICHUS YBEITMUUBACTCS, T.€. 00JI€e BEICOKME YaCTOTHI 3aTyXal0T CUJIbHEE.
[Tpu ¢ukcupoBaHHON YACTOTE 3aBUCUMOCTh KO3 dUIIMEHTa MOTJIOUICHHS OT TeMIepaTyphl U
BJIQXKHOCTH BO3/lyXa HOCUT HEJIMHEUHBIN XapakTep, 1OCTUras MMHUMYyMa P HEKOTOPBIX UX
COUCTAHMSX, PA3MUYHBIX JJI1 pa3HbIX dYacToT. llpu BBINONHEHWH OPHUEHTUPOBOYHBIX
AKyCTMUYECKHUX PacdeTOB, CBSI3aHHBIX C CAHUTAPHO-TUTMEHUYECKON OIIEHKOW 3allyMJIEHHOCTH
TEPPUTOPUU TPAHCIOPTHBIMH M MPOMBILIUICHHBIMH HCTOYHUKAMH, MOKHO MOJIb30BAThCS
YIPOIIECHHOH aHATMTUYECKOW 3aBUCUMOCTBIO KO3 (HUIMeHTa 3ByKa B BO3ayXe [ 5]

B =0,375-19(f/63), (3.12)

rue f - cpenHereomerpruyeckas 4acToTa OKTaBHOM MOJIOCHI B HOPMHUPYEMOM JHaria3oHe ot 63
1o 8000 I

Tak xak ¢opmyrna (3.12) momydeHa Ha OCHOBAHMHM CTaTHCTHUYECKOTO YCPEIHCHHS
SMIMPUYECKUX JaHHBIX (Tabin. 3.2), TO B HE B CKPBITOM BHUJC YYTCHBI YCPEIHCHHBIC
3aBUCHMOCTH KOA((PHIIUCHTA MOTJIOMICHHUS OT TEMIIEPATYPhl U BIQXKHOCTH BO3/IyXa.

[lpu pacnpocTpaHeHUM 3ByKa Ha OOJIBIIME PACCTOSHUS CYIIECTBEHHYIO POJIb HIpacT
3aTyxaHue, CBSI3aHHOE C TypOyJCHTHOCTBIO Bo3ayxa. OHO ONpeneNnsieTcs pacCessHUeM 3ByKa
Ha HEOJTHOPOJHOCTSX aTMocdepbl, 00YCIOBICHHBIX TOPBIBAMU BETpa, MOTOKAMU BO3/AyXa B
BEPTHKAILHOM HANpPaBJICHUU W3-3a PA3HOCTH TEMIIEPATyp 3eMJIM M BO3IyXa, a TaKKe
Pa3HOCTH JaBJICHWH TO BBICOTE. BBUAY ciydailHOTO Xapaktepa 3TuX (UIIOKTYallid Helb3s
YCTAaHOBHUTD CIUHYIO aHATUTHYECKYIO (DOPMYITy, OXBATHIBAIOIIYIO BCE CIIy4aH.

[Tonarast 4acToTy UKCHPOBAaHHOW, MOKHO HAaWTH, YTO 3aTyXaHHE W3-3a TYpOYJIECHTHOCTH
BO3/lyXa U3MEHSETCS C pacCTOsHUEM (') OT UCTOYHHUKA IO 3aKOHAM:

Bayp. = 0,00295-F-r, pm 100 < < 1600 I'y, (3.13)
Buyp. = 0,0105-F-r, ipu 1600 < f < 4000 T, (3.14)

r7ie I BBIPQXKEHO B KM.

N3 ananmu3za »Stux QopMyl W Ha OCHOBAaHHUU DKCIIEPUMEHTOB YCTAHOBJIEHO, YTO
TypOyJIeHTHOE 3aTyXaHuWe 3ByKa B aTMocdepe Ha HHU3KHX YacToTaX ciado 3aBUCHUT OT
paccrosiHus. Ha cpenHMX M BBICOKMX 4YacTOTaxX OHO HauOoyiee CHUIIBHO MEHsIeTcs s
paccTosHUN 10 2 KM, TIOCNe 4Yero AalbHEHIN ero MpHpOCT CUJIIBHO 3amesyisercs. s
pacctostHuit Meree 500 M TypOyJIeHTHOE 3aTyXaHHWE MOXKET MTpaTh CYIIECTBEHHYIO POJib, a
NpU PACCTOSHUSX CBbIMIE 4 KM €ro MOXHO YK€ HE YYUThIBaTh, TaK KaK TMPU TaKUX
PACCTOSIHUAX IIYM MPAKTHYECKH CIIaJaeT 10 (OHOBBIX YPOBHEM.

3.16. Vuem erusnus epaduenmog memnepamypul u CKOpOCMU 8empa

Ha pacnpoctpanenue mrymMa TPaHCIIOPTHBIX TIOTOKOB TPH HAIWYUU TPHIOPOKHBIX
HKPAHOB CYIIECTBEHHOE BIUSHUE MOXKET OKa3bIBaTh BETEP, TaK KAK MPHU JOCTATOYHO OOIBIION
CKOPOCTH BETpa U Ha JOCTAaTOYHO OOJIBLIMX PACCTOSHUSX MPOSBISAIOTCA 0c00ble 3(DPeKThI,
CBSI3aHHBIE C UCKPUBIEHUEM X0/1a 3BYKOBBIX JTy4ei.

B onmHopomnoit atmochepe 0e3 BeTpa 3BYKOBBIE Jy4d MPEICTABISIOT COOOW TpSIMbIC
JUHHUH, TIPOBEICHHBIC U3 I[EHTPa WCTOYHUKA IIyMa, CKOPOCTh 3BYKa BO BCEX HAIMPABICHUSIX
onvHakoBa. [Ipu Hamu4YMM BeTpa €ro CKOpoCTh T€OMETPUUYECKH CKIIAIBIBAETCS CO CKOPOCTHIO
3ByKa B HANpPaBJICHUH KXIOTO Jy4a. [loaTomy mpu pacmpocTpaHeHUH 3ByKa B HAMPABICHUU
BETpa CyMMapHasi CKOPOCTh YBEJIMYHMBACTCS, a IMPOTUB HAIPABJICHUS BETPa YMEHbILAETCS.




CKOpOCTh BeTpa B HIDKHUX CIIOSIX aTMOC(epbl YMEHBLIAECTCS 3a CUET TPEHHUS BO3AYIIHOTO
IIOTOKa O MOBEPXHOCTb 3E€MJIM, BIMSHHS PACTUTENBHOCTH M 3acTpoiiku. C yBennueHHeM
BBICOTHI JIBIDKEHHE BO3[yXa CTAHOBHUTCS OECHpPENSATCTBEHHBIM, M CKOpPOCTh BeTpa
yBenuuuBaeTcs. B cuimy 3Toro, ¢ yBeaMueHHEM BBICOTBI CKOPOCTh 3BYKa YBEIMUYHMBACTCS IO
HANpaBJICHUIO BETPa, W 3BYKOBBIC JIyYHM HCKPHBISIOTCS IO HANpPABICHUIO K 3eMile. JTO
IPUBOAUT K TOMY, YTO Ha OOJBIIMX PACCTOSHMSX OT HCTOYHMKA LIymMa HaOIHOAaroTCs
NOBBIIICHHBIE YPOBHM IIyMa, a aKycThdeckas 3(PQPEeKTHBHOCTh KpaHa yMEHBIIAETCS IO
CPaBHEHHMIO CO CIy4aeM CIOKOIHOM aTtMochepsl.

[Tpu pactpocTpaHeHnH 3ByKa HaBCTpEUy BETpy (IIPOTHB BETPa) CKOPOCTh 3BYKa C BHICOTON
YMEHBUIAETCS,, U 3BYKOBBIC JIy4d HCKPUBISIOTCS KBepxy. B cuiy 3Toro, HauuHas c
HEKOTOPOTO PACCTOSHHUS, 3BYKOBBIC JIydd HE JAOCTHTalOT MOBEPXHOCTH 3eMJIM M 00Opaszyercs
30Ha 3BYKOBOW TEHM, WJIM 30Ha MOJIYaHUSA, KOTOpas OTCYTCTBOBaja Obl NpPH CIIOKOWHON
aTMocdepe.

VYuer BIMSAHMS IpaJii€HTa BETpa Ha paclpoCTpaHEHHE 3BYKOBBIX BOJH L€J1€CO00pa3HO
MPOBOJUTH BMECTE C YUETOM BIIUSHUS IPAJHECHTA TEMIIEpATypbl aTMOC(hEpHI.

B kaxaplii KOHKpETHBIH MOMEHT BPEMEHHM TeMIlepaTypa BO3JyXa B Pa3JIMYHBIX TOUKaX
ke OJHOW M TOM K€ MECTHOCTM HEOJMHAKOBa. OJTO CBS3aHO B IMEPBYIO OYepenb C
HEPAaBHOMEPHBIM TEIUIOOOMEHOM IOBEPXHOCTH 3€MJIM U aTrMoc(epsl, 3aBUCIILUM OT
XapaKTEPUCTHK TTOBEPXHOCTHOTO CIJIOSI 3eMJIM M HEPABHOMEPHOCTH TPOTPEeBa aTMOCHEPHI 110
BbIcOoTe. PazHuia B TemMneparypax pa3iMyHbIX Y4aCTKOB aTMOC(Ephl IPUBOJIUT K MOSBICHUIO
rpaJeHTa TEMIEPATyphl, a CIEI0BATEIBHO, K HI3MEHEHUIO CKOPOCTH 3BYKa M K HCKPUBJICHUIO
3BYKOBBIX Jiyueil. Tak Kkak Temmeparypa SBIs€TCS CKaSIpHOW BEJIMYMHOM, TO OHa
BO3/ICIICTBYET Ha pacIpOCTPaHEHUE 3ByKa PABHOMEPHO BO BCE CTOPOHBI.

[Tpy HEeyCTOWYMBBIX COCTOSIHUSIX IOTObl 3€MHasi IOBEPXHOCTh OOBIYHO MMEET OOJIBLIYIO
TEMIIEPaTypy, U BCIEICTBUE 3TOTO TEMIIEpaTypa BO3lyXa H CKOPOCTh 3ByKa B HEM C BBICOTOU
yMeHblIaoTcs. [Ipu 3TOM 3BYKOBBIE JIyUH OTKJIOHSIOTCS 110 HAIIPAaBJICHHUIO OT 3€MJIM U Ha
HEKOTOPOM PAaCCTOSTHUU OT HCTOYHUKA BO3HUKAET 30HA MOTYAHHS.

[Ipy yCTOMUYMBBIX COCTOSHUSAX IOTO/ABI YacTO HAOIIOAAETCS MHBEPCUS TeMIIepaTyphl
(TTOJIOKUTENBHBIA TPATUEHT TEMIIEPaTyphl), T.€. BO3pacTaHUE TEMIEpaTypbl BO3IyXa C
BBICOTOH. DTO BBI3bIBAET HMCKPUBJIEHUE 3BYKOBBIX JIydeil MO HAmNpaBiCHUIO K 3€Mile, YTO
co3iaeT OmaronmpusITHBIE YCIIOBUS JJIsi paclpOCTPAHEHHs 3ByKa Ha OOJBIIME PAacCTOSHUS.
WuBepcus reMnepaTypsl Bo3/1yXa OObIYHO HA0JI0OJaeTCsl B HOUYHOE BpEMS.

B oraenpHBIX CiydasX BO3MOXHO TaKO€ COYETaHWE TMOTOMHBIX YCJIOBHUH, YTO Ha
HEKOTOpPOM BbICOTE (0OBIYHO BOJIM3M MOBEPXHOCTH 3€MJIM) 00pa3yercss TaK Ha3blBaeMbIH
BO3AYIIHBIA BOJIHOBOM KaHa - CJIOM BO3/1yXa C MOHMKEHHON CKOPOCTBIO 3BYKa, OKPY>KEHHBIE
CO BCEX CTOPOH CJOSMH BO3[yXa C IOBBIIIEHHOH CKOPOCTBbIO 3BYKa. 3BYKOBBIE JYy4YH OT
TPAHCIOPTHBIX HMCTOYHUKOB IIyMa, I[OMAJAlOIIME B BOJHOBOW KaHAJl, HCIBITHIBAIOT
JIOCTaTOYHO CUJIBHOE OTPaXXEHHE OT TPAaHUYHBIX CJI0EB KaHalla, B pe3yJbTaTe 4ero 3ByK ci1abo
3aTyXaeT U CIIOCOOEH pacpOCTPAHATHCS Ha CBEPXAATbHUE PACCTOSHHUSL.

HeycroiiunBble COCTOSHHUS MOTO/IbI, MPUBOSAIINE K HEYCTOWYMBON CIOMCTOCTH BO3]yXa,
00BIYHO HAOIOIAI0TCSI IPU COJTHEUHOM TOTOIC THEM U B JIETHUHM TIEPHOI TO/Ia.

VYcToitunBbIe COCTOSIHUS MOT0Jbl (YCTOWYMBAs CIOMCTOCTh BO3AyXa) HAOJIOAAIOTCS ydalle
3MMOM BE€YEPOM U HOUBIO MPH SICHON OE3BETPEHHOI MOro/Ie.

[Ipyu paBHOBEpPOATHON YACTOTE BCEX HANpABICHUH BeTpa W MpPH YCPEIHEHHH IO
Pa3IMYHBIM TEMIIEPaTYPHBIM YCIOBHSM TOINPAaBKa K PACUETHBIM YPOBHSIM 3BYKa 3a DKPaHOM
MOYET OBITh BBIYMCIIEHA IO (hopMyIIe

ALy, = 3/[1,6 + 10°(ro/r)?], 1B, (3.15)

IZie [ - pacCTOsIHME OT aKyCTHMYECKOIO ILIEHTpa aBTOTPAHCIOPTHOIO IOTOKA IO PacYETHOM
TOYKH, M;

lo=1 M - oIOpHOE paccTOsHUE.

PaccrosiHre oT TpaHCTIOPTHOM MarucTpayid 0 TPAHUIIBI 30HBI MOJTYaHUs (3BYKOBOM TECHH)
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fon =1 T 2+1 or | (e )

ot .

rne cou To - CKOpOCTh 3ByKa M aOCONIOTHasl TemIleparypa BO3[yXa HEMOCPEACTBEHHO
OKOJIO TIOBEPXHOCTH 3EMJIH;
0Cloh, oTloh - TpagreHTBI CKOPOCTH 3BYKa M TEMIIEPATypPhl BO3/1yXa;

Hyu, Hpr. - BBICOTBI aKyCTHYECKOTO LIEHTPA TPAHCIIOPTHOTO IOTOKA M PACUETHOU TOUKU
HaJl yPOBHEM ITOBEPXHOCTH 3EMJIH.

3Hak «+» B popmyie (3.16) GepeTcs mpu coBIAIAOMEM ACHCTBUN TPAIUEHTOB, 3HAK «-)
IPY UX TPOTUBOTIOJIOKHOM JICHCTBHU.

3.17. Yuem erusanus noenowenust u ompasiceHusi 36yKa NOKpulmuem meppumopuu

Tak Kak aBTOTPAHCIOPTHBIA TOTOK M TOYKA HAONIONEHHS HAXOIATCSA OOBIYHO Ha
HEOOJIBIIION BBICOTE HAJ IMOBEPXHOCTBIO TEPPUTOPUHM, TO 3BYK pACIPOCTPAHSCTCS, B
OCHOBHOM, B TIpU3eMHOM cioe. lIpm 5ToM B TOUKY HAOMIONEHHUS MPHUXOIAT TpPHU
COCTABJISAIONIHME: IPSIMOM 3BYK; 3BYK OTPa)KCHHBIH OT IMOBEPXHOCTH 3€MJIM M TaK Ha3bIBacMasi
«3eMHas» BoJIHAa. MaTemMaTtnieckasi MOJIeIb 3TOTO MPOLIECCa ONMUCHIBACTCS YpaBHEHUEM

LI +Rp(ej"“-'"p-/k r )+(1—Rp)(ejk&r"P'/k r )F,

P B. IIp. B. IIp. B. OTp.
0 (3.17)

rae P - 3BykoBOe JaBjieHuE B TOUKE HAOJIIOICHHS;

Po=2- 10° Ia - OIIOPHOE 3BYKOBOE JJaBJICHUE;

K:; - BOJIHOBOE YHMCIIO [T BO3yXa,
Fip.s Forp. = JUIMHBI ITyTEH NMPAMOTO U OTPAKEHHOTO 3BYKa,

Rp - Ko3puIueHT OTpakeHHs BOJHBI OT HOBEPXHOCTHU 3EMJIH;

F - xommiekcHas QYHKIMs, YYUTHIBAIOLIas B3aHMMOJCHCTBHE (POHTAa BOJHBI C
MOBEPXHOCTHIO, 00J1a1af0IIe KOHEUHBIM UMITEITAHCOM.

Bemnunnel R, 1 F B cBOIO 04epesib paccunThIBalOTCA 10 hopMyaam

_ sind - AlL—k? /k2 cos? 0)°

R L
sind + B1—k? /k cos® 0)” (3.18)

rze 0 - yron oTpakeHus 3ByKa;
B =Z41Z, - oTHOIICHHE aKyCTHYECKUX MMIICAHCOB BO3/lyXa M IOBEPXHOCTHU 3EMIIH;
Ks. - BOJTHOBOE YHCIIO TOBEPXHOCTH 3EMJIH.

F=1+2jw"e™ | e dw,
e (3.19)

2

w= Jkir sing + Z,
Tae Zs.

Kak BHMIHO W3 O3THX 3aBUCHUMOCTEH, aMIUIUTYAa «3E€MHOW» BOJHBI Ha HEOOJBIINX
pacCTOSHUAX OT MCTOYHMKA (W << |) ocTaeTcs mpakTHYECKH MOCTOSHHOM, T.€. 3Ta BOJHA HE
3aryxaer. Ha Oompmmx paccrosHusx (W >> |) 3aryxaHue <«3eMHOH» BOJIHBI PE3KO
YBEJIMYMBAETCS U COCTABIISET 6 1b Ha KaXk/10€ yIBOCHHUE PACCTOSTHUS.

B ¢usnueckom cmbicie «3eMHas» BOJHA MPEACTABIAET COOON MOTOK 3BYKOBOM PHEPIUH,
pacIpOCTPaHSIOIIEHCS B BO3yXe BOJM3M IOBEPXHOCTH 3E€MIIM CO CKOPOCTBIO, MEHbIIEH
CKOpOCTH 3ByKa B CBOOOJHOM IIPOCTPAHCTBE HA BEIMYMHY, 3aBHUCSIIYI0O OT HMIIEIaHCa



MOBEPXHOCTHU 3€MJIM M CHAJAIOILYIO 110 3KCIOHEHTE ¢ BrIcoTOM. Ha paccrostHusx cseime 500
M «3E€MHYIO» BOJIHY MOXHO YK€ HE YUYUTHIBaTh B CUJIy €€ MaJIOCTH.

Ha neGonpmux paccrosausx (1o 100 M) 3BykoBO€ 10JI€ UCTOYHHUKA (DOPMUPYIOT BCE TPH
BOJIHBI, Ha paccTossHusIX oT 100 go 500 M u HEOOIBIIMX BHICOTAX - B OCHOBHOM IIPSIMOM U
oTpaxxeHHbIN 3BYK. Ha nocrarouno Gombmmx Beicotax (h >> H,,; h >> H,,) Biusnue
OTPa)KEHHON BOJIHBI 3HAYUTEIBHO YMEHBIIAETCA U ONPEICIISIOIUM SIBIISIETCS JIUIIb IPSIMOU
3BYK.

B ciyyae mokpeITHs TOBEPXHOCTU TEPPUTOPUH TPABOH (Ta30HBI) WM CHEIOM WM HaTHYUs
PBIXJIOTO TpyHTa CIEAYET JOINOJHUTEIbHO YUWUTHIBATh IIOIJIOIIEHHE 3ByKa C IIOMOIIbIO
cIeayroled MaTeMaTHYeCKOM MOJICTIHN

2
AL}’!OKA = 6|g 672 ’

rIe

1,4d -10" 3D
5=" :

., (3.21)

d - paccrosiHre 110 IEPIICHAUKYIIAPY OT PACUETHOM TOYKH JI0 aBTOTPAHCIIOPTHOIO TIOTOKA,

Hyw 1 Hpr - BBICOTBI aKyCTMYECKOIO LIEHTPAa aBTOTPAHCIOPTHOIO IIOTOKA M PAaCYETHOU
TOYKHU HaJ[ YyDOBHEM TEPPUTOPHH.

Ecnu npu pacuere no dopmyiie (3.21) & oka3bIBaeTCsi MEHbIIE €IUHUIBI, TO IPUHUMAIOT
ALHOK. =0

B cnydae akyctuuecku KecTKOW MOBEpXHOCTH (acdanbT, O€TOH, IJIOTHBIA TPYHT, BOJA)
AL ok, BO BCEX ClTy4asix paBHO HYIIIO.

3.19. Vuem enusnus 3enenvix nacasitcoenuil.

OmnpeneneHHoe BIMSHHE Ha pPAaclpoOCTpaHEHHE ILIyMa aBTOTPAHCHOPTHBIX MOTOKOB 3a
HKpPaHOM OKa3bIBAIOT 3€JieHble HacaKICHHs (TOCAIKU JepPEeBhEB, KyCTapHUKOB). OOBIYHBIE
TOPOJACKHE TOCAaTKH W3 OTIEIBHO CTOAIIUX JEPEBHEB IIYMO3AUIUTHBIM 3 (dexTom He
obnanator. Ho takum s¢pdextom 06Iaaar0T MIyMO3aNUTHBIE TIOIOCH! 3€J€HBIX HACAXKICHUH.
Paccrostnie mMexay epeBbsMH B MOJIOCE JIOJKHO OBITH He Oojiee 4 M, BbICOTA JIEPEBLEB HE
MeHee 5 - 8 M, KycTapHuka He MeHee 2 M. [locaaka nepeBbeB MOXKET OBITh psAIOBast WU
maxmarHasi, IpuueM BCE MOJKPOHOBOE MPOCTPAHCTBO JIOJDKHO OBITH MOJHOCTHIO 3aIOJTHEHO
KycTapHUKOM Oe3 mpocBeToB. Ha kaxaoM ydacTke TeppUTOPUH MOKET ObITh YCTPOEHA OJIHA
WJIM HECKOJIBKO TaKUX TOJIOC, pa3/IeIEHHBIX BO3AYUIHBIMU MPOMEXYTKAMHU.

B oOmem ciydae ux BIUSHUE 3aBUCHUT OT IIUPUHBI TOJIOCHI 3€JIEHBIX HACAXKICHUM, €€
TUIOTHOCTH, JIEHAPOJIOTMYECKOro cocTtaBa U Jp. (aktopoB. Ilpu pacyerax memecoodbpazHo
MOJIb30BaThCA TIOCTOSIHHOM 3aTyXaHHWs 3BYKa B 3€JICHBIX HACAKICHUSIX, IMOKA3bIBAIOIICH
BEJIMUMHY 3aTyXaHUs HA €UHUILY LIUPUHBI 3€JI€HOU MOJIOCHI.

CormacHO SKCIEPUMEHTAIbHBIM JaHHBIM [4], TIOCTOSHHAs 3aTyXaHUs 3ByKa JIGKUT B
npenenax ot 0,02 no 0,15 n1b/mM u nume npu 0co60 TYCTHIX MOCaAKaxX OOJBIION IIUPUHBI
MOXeT noxomuth g0 0,35 nb/m. HcciaemoBaHus mNoKa3ajld, 4YTO JOIOJHHTEIBHASA, IO
CPaBHEHHMIO CO CIIy4aeM OTKPBITOM TeppUTOpUHU, aKycThdeckas 3((HEeKTHUBHOCTh IUIOTHBIX
MOJIOC 3€JIEHBIX HacCaXJeHUW npu mupuHe nosiockl 20 - 40 M, BbICOTE JIepeBBEB S5 - 12 M
cocraBisier 2 - 5 ab, npu mupune nonocel 100 - 140 M ona pmoxomut no 8 - 9 #b.
JanpHeHmMi NpUPOCT CHUXKEHUS IIyMa HE MPONOPUMOHAIEH UIIMPHUHE IOJIOCHL. JTO
OOBSCHSIETCS TEM, YTO MOMIOMIAIINN YPPEKT 3eNeHbIX HACAKIACHUI Hanboiee BEIpaKeH Ha
ygactorax cBbime 1000 I'1, a ypOBHH TPaHCIOPTHBIX ITOTOKOB HA 3TUX YaCTOTaX 3HAYUTEIIBHO
MEHBIIIe, YeM Ha HU3KHX YacTOTax. 3aTyxaHHe 3ByKa Ha ATHX YacTOTaXx OOYCIOBJIEHO B
OCHOBHOM pAacCEsSHHEM U MOTJIOIMICHUEM 3BYKA JIMCThSIMHM, BETKAMU U CTBOJIAMH JI€pEBbEB. B
nuanazone 200 - 400 ['m mpouCXOOUT HEKOTOPOE CHUXKEHHE YPOBHEHM 3ByKa BCJIEACTBUE
uHTEp(EepEeHIINH MPSIMOTO U OTPAXKEHHOTO 3BYKA.



[Ipu mocanke OepeBbEB C IJIOTHBIM NMPHUMBIKAHUEM KPOH M 3allOJHEHUEM ITOJKPOHOBOTO
IPOCTPAHCTBA KYCTAPHUKOM CHW)KCHHE IOyMa 3€JICHBIMA HACAKACHHSAMH  MOXKHO
paccuuThIBaTh 1O (hopmyIe

ALyes, = Oses B, (3.22)

/1€ Osen, - IOCTOSTHHAS 3aTyXaHMsI 3ByKa B 3€JIEHBIX HacaxaeHUusax. [Ipu oTCyTCTBUM TOYHBIX
JAHHBIX MPUHUMAIOT CPEIHIOI BEIMYHMHY O, = 0,08 n1b/mM. Ota dopmyna cnpaBemivba npu
mmpuHe nojocsl He 6oee 100 m. Ilpu Oosnbiieid mupHHE TOJIOCH AalbHEHIIEe YBEITUUCHHUE
AL ;. 3HAYUTENBHO 3aMEIISIETCS M1 HOCUT HEOIPEICTICHHBIN XapakTep.

[Tpu npOEKTUPOBAHUH IIyMO3AILUTHOM MOJIOCHI 3€JIEHBIX HACAXKIEHUHN CIIEyeT YUUThIBATh
OBICTPOTY POCTa, BBICOTY, JIOJIFOBEYHOCTh, (POPMY U IJIOTHOCTh KPOHBI, YCTOWYHBOCTH IO
OTHOLICHHIO K BBIXJIONHBIM Ta3am. lIpuMeHsieMble NpeBEeCHO-KYCTapHUKOBBIE PACTEHHUS I10
pa3Mepam JensTes Ha:

e JiepeBbs MEpPBOIl BeMWYMHBI (BbicoTa cBbIe 20 M, 1uameTp KpoHsl 10 - 15 m). K HUM
OTHOCSITCS: Oepe3a mymucras, 1y0, KJIE€H OCTPOJIUCTHBIN, JHCTBEHHMIIA CUOMpCKas, MUXTa
cubupckas, enb, COCHa, TOIO0JIb, OCHHA, JINNIa KPYITHOJIMCTHAs, UBa cepedpucTasi;

e JiepeBbsl BTOpoi BenuuuHbl (BbicoTa 10 - 20 M, nuameTp KpoHBI 5 - 8§ M). DT0 KIeH
MOJIEBOI1, OJIbXa cepasi, MBa JIOMKasl, KalllTaH KOHCKUN;

e JiepeBbsl TpeTbel BeNW4MHBI (BbicoTa 5 - 10 M, quamerp KpoHbl 3-5 M). DTO KieH
TaTapcKuil, pssorHa 0ObIKHOBEHHAS,

® JIepeBbs YETBEPTOM BEIWYWHBI (BbIcOTa 2 - 5 M, auameTp KpoHbel 1 - 3 m). K aToi
Tpynmne OTHOCATCA PSAOMHA JTyYHHUCTAast, OOSPBIIIHUK OOBIKHOBEHHBIN, YepeMyXa BUPTUHCKAs,
Tysl 3aa/iHasl.

W3 KycTapHUKOB MPUMEHSIOT KPYIHbIE KyCTapHUKHU (BbIcoTa 4 - 9 M, 1uametp 2 - 5 M) -
aKamus xenras, OMPIOYHNHA, KUMOJIOCTh, CHPEHb, KAJIMHA, JIOX, OEPECKIIeT, a TaKXKe CpeaHHE
KycTapHUKH (BbicoTa 1 - 3 M, nuamerp 2 - 5 M) - CMOpPOJAMHA 30JIOTUCTAasl, KU3UJIBHUK,
yyOyIIHUK, TaBOJITA.

BeicTpopactyiiye nopoas! JepeBbeB (TOMoMb, Oepesa, UBa U Ap.) MEHEe JO0JITOBEYHbI, YeM
MEJIEHHO pacTyuiue (1y0, Tuna, KJIeH U Jp.).

Crnenyer y4yuThIBaTh, YTO B XOJOJHOE BpEeMs TrojJia JIMCTBEHHBbIE IEpEBbsi COPACHIBAIOT
JUCTBY M UX IIyMO3AIUUTHBIA >PQeKkT ymeHbiiaercs 1o Hyhsd. [locaaku XBOWHBIX MOPOJ
nepeBbeB APGEKTUBHO CHIDKAIOT HIyM B TeueHHe Bcero roja. [lostomy nenecooOpasHo
BBOJAWTh B IIIYMO3AIWTHBIE IIOJIOCHI XBOMHBIE MOpPOABI JepeBbeB. (OJIHAKO CcIenyeT
YUUTBIBaTh, YTO B FOPOJICKUX YCIOBHUSAX OHU 4YacCTO IUIOXO PACTyT U MOITOMY UX IPUMEHEHHUE
OTpaHHYEHO.

[Tpu npoeKTUPOBAHUY CIEAYET CTPEMHUTHCS K TOMY, YTOOBI BHICOTA JIepeBbeB ObLIa Ha 1,5 -
2 M u Oozee BbIIIE€ JUHUM, COCTUHSIONIEH aKyCTUYECKUI LIEHTP TPAHCHOPTHOIO MOTOKA C
pacuyeTHOW TOUYKOM Ha ypOBHE CEPEIMHBI OKOH MOCIEAHETO ATa)ka 3alMILAaeMOro OT HIyMa
3/1aHuS.

B ycnoBusax cioxuBIIEHCS TOPOJACKON 3acTpPOMKM IIYMO3AIIMUTHBIE IIOJIOCHI 3€JIEHBIX
HAaCaXJEHUN  MpaKkTU4YeCKH HenpuMeHMMbl. OJHAaKo TpU  MPOEKTUPOBAHUU  WUIIU
PEKOHCTPYKIIMM CKOPOCTHBIX JI0pOT, OCOOEHHO B 3aropojJHON 30HE, TaKue MOCAJKU MOTYT
HIMPOKO TNpuMeHsAThes. [louBa B paiioHe 3e€eHOM MOoJIOCHl JOJKHA OBITh MOKPBITa T'YCTON
TpaBoil. D10 OyaeTr cnocoOCTBOBATH JONOJIHUTEIBHOMY IOTJIOUICHHUIO 3BYKa B MPU3EMHOM
cIoe.

[Ipy HEOOXOOMMOCTH, OpraHH3alMMd MPOXOJOB B IOJIOCAX 3€JEHBIX HACAXKIECHUH 3TH
MPOXOJbI TOJKHBI IPOEKTUPOBATHCS MOJ OCTPHIM YIJIOM K TPAHCIOPTHOM Maructpaiu s
YMEHBIICHUS IPOHUKAHHUS IIIyMa B 3aCTPOMKY.

[Tpu mpoeKTUPOBAaHUU MOJIOC 3E€JEHBIX HACAKACHUN CIEAYEeT TakKe YUUTBIBATh, YTO OHHU
YaCTHUYHO IMOTJIOMIAIOT BPEIHBIE BHIXJIOMHBIC T'a3bl aBTOMOOMIICH U CO3/1a0T OTIOTHUTEIbHBIN
TICUXOJIOTHYECKUH AP (HEKT MPUTITYIIICHUS IITyMa.

3.20. Vuem 38yronocnowenus s3xparos



Jnst  sKpaHOB, TpeIHA3HAYEHHBIX [UIsI YCTAHOBKM HA yIOWIAX WIA JOporax ¢
JBYXCTOPOHHMM pACIHOJIOKEHUEM 3allUIIaeMbIX OT IIymMa 3JaHWi, JOJKHBI OBITH
NPEIYCMOTPEHBI CO CTOPOHBI MAarucTpalyd 3BYKONOIJIONIAIOMINE KOHCTPYKLIHMHU B BHUJE
PE30HUPYIOMIUX MaHeNeH, 3BYKOIOTIOMAIOIIUX OOIUIIOBOK HIIM 3all0JIHEHUH.

[IpuMeHeHHEe 3BYKOMOIJIOIIAIOMIMX KOHCTPYKIMK IO3BOJISICT CHHU3UTH YPOBHH IIyMa,
OTPaKEHHOT'O OT SKPAHOB, U JOOUTHCS 3a CUET ITOr0, BO-TIEPBHIX, OOIIEr0 CHIXKEHUS LIyMa
MarucTpaiu, U, BO-BTOPBIX, 3HAUUTEIHFHO OCIA0UTh BIMSAHUE HA 3aIIyMJICHHOCTb 3aCTPOWKH,
pacroI0KEHHOW HAPOTUB AKpaHa Ha MPOTHUBOIOJIOKHON CTOPOHE MAarucTpaiu, OTPaKEHUN
3ByKa OT 2KpaHa. 3ByKomoriomarmnias o0padboTka MOBEPXHOCTEH KpaHa UMeeT 0COOEHHO
0oJbIIOE 3HAYEHHE MPHU MMapaJJICIIbBHOM PACIOIOKEHUHU HSKPAaHOB Ha IPOTUBOMOIONKHBIX
CTOpPOHAX MarucTpalu.

B nacrosimee Bpemsi OTCYTCTBYIOT Kakue-TUOO crocoObl pacueta 3¢ dekra, 1aBaeMoro
3BYKOIOTJIOMIAIOIIEH OOIMIIOBKOWM MOBEPXHOCTH dKpaHa. M3 MpakTUKKU W3BECTHO JIMIIb, YTO
3TOT 3 (HEKT MOKET JOCTUTATh HECKOJIBKUX ABA.

3BYKOMOTJIONIAIOIINE MaTepUaIIbl, HCIONb3YeMble Il OOJUIIOBOK WJIM 3aIllOJHEHUS
9KpaHa, JOJKHBI 00JanaTh CTaOUIBHBIMU (DU3UKO-MEXAaHUYECKUMH U aKyCTHUYECKUMHU
MOKa3aTesIMH B TEYCHHE BCEro IIepHOJa OKCIUTyaTallud, OBITh OWOCTOMKUMH W
BJIArOCTOMKHMH, HE BBIIEIATh B OKPYXKAIOIIYIO CpPEely BPEAHBIX BEIIECTB B KOJIUYECTBAX,
MPEBBIMIAIOIINX MPEIEITBHO TOMYCTUMBIC KOHIIEHTPALIUH Ut aTMOC(HEPHOTO BO3TyXa.

Hns  yBenuuenuss S(OPEKTUBHOCTH 3BYKOIOTJOMIAIONIUX OOJIMIIOBOK OHHU  JIOJIKHBI
KPETHTHCS HA KECTKOM OCHOBAaHHMH HEMOCPEICTBEHHO HA MOBEPXHOCTHU dKpaHa. [|is 3amuThl
3BYKOIOTJIONIAIONIETO MaTepualia OT TMOMaJaHus BIArd HEOOXOAMMO TpeaycMaTpUBaTh
3aIUTHOE MOKPHITHE B BHUJIE IUIEHKU. CHApYKU 3KPaHbl CO 3BYKOMOTIOMIAONIEH 00JIMIIOBKOM
JIOJIKHBI 3alUINATHCS Iep()OpHUpOBAaHHBIMU JTUCTAMU U3 ATFOMUHUS, CTAIH WM MJIACTHKA.

3.21. Memoouxa onpedenenus mpedyemol axKycmuueckou 3¢@dekmusHocmu KpaHos ¢
yuemom 36YKONo21oujeHust

OxwunaeMblil ypoBeHb 3ByKa (LA 1 1) B pacueTHOM TOYKE P HAIMYMU 3KpaHa U C yUETOM
3BYKOIMOIJIOIEHHSI PACCUUTHIBAIOT 110 (hopmyse

I—Tepp.Ap.T. = I—A31<B. - I—Apac. - LABO3. - AI—B/T - I—Anox. - I—Asen. - I—Aalcp. - I—AsaCTp. + LAOTp. - AI—Aou HBA:

(3.23)
rae Laogs, - IIyMOBasi XapakTEPUCTHKA aBTOTPAHCIIOPTHOTO MOTOKA, HA MarucTpaiu, 1bA;
Lapac. - CHIKEHME YPOBHS IyMa AaBTOTPAHCHOPTHOIO IIOTOKA, B 3aBUCHMOCTH OT

pPacCTOSIHUSA MEX1Yy HUM U pacueTHOU TOUKOH, 1BA;

L Agos. - CHIDKEHHME YPOBHSI LITyMa, BCJIEJICTBHE €0 3aTyXaHus B BO3JyXe, 1BA;

Al; - monpaBKa, y4uThIBaroLlasi BIUsSHUE TYpOYJIEHTHOCTH BO3yXa U BETpa Ha MpOIECC
pacnpocTpaHeHUs 3ByKa, 1bA;

LAnox. - CHIJKEHHE YPOBHSI IIyMa, BCJIEJICTBUE €ro IMOIJIOIEHUS TMOBEPXHOCTHIO
TeppuTopuy, 1bA;

L Asen. - CHIDKEHHE YPOBHSI IIIyMa TOJIOCAMU 3€JIEHBIX HacaKIeHUM, TBA;

Laskp. - CHIKEHHE YPOBHSA IIyMa OSKPAHUPYIOIIMMM INPENATCTBHAMH  (31aHUAMH,
HACBIMISMU, XOJIMaMH, BBIEMKaMH, MCKYCCTBEHHBIMU 3KpaHaMU U T.N.) Ha IYTH 3BYKOBBIX
Jy4ell OT aBTOMarucTpaiu K pac4eTHOHN Touke, 1BA;

Laq - mOMpaBKa, yUUTHIBAIOLIAs CHIDKEHHUE YPOBHS LIyMa BCIEACTBHE OFPAHUYEHUS yIiia
(o) BUZUMOCTH YIUIIBI (JIOPOTH) U3 PaCUETHOM TOUKH, TBA.

[Ipu pacuere BXOAsAMIMX B (QOpPMYITy BEIMYMH CIEAYeT HCIOIb30BaTh pacUETHBIE
3aBUCHUMOCTH, IPUBEJCHHbBIE paHee B MyHKTax 3.15. - 3.19.

[Tonyuennoe 3HadeHue (Lapriepp) CPAaBHHMBAIOT C JOMYCTHMBIM YPOBHEM 3ByKa JUIS
naHHOM pacueTHOH TOUYKU (Lagon). Pa3HOCTH MeXay HUMHM IpencTaBiisieT coOoi Tpedyemoe
CHIDKEHHE ITyMa SKpaHoM (ALaqp ):

AI—ATp. = LAp.T‘Tepp. - I—Az[or[.a nBA. (324)

4. BbI0Op KOHCTPYKTHBHOIO UCIOJTHEHUS IIYMO3AMMTHOI0 SKPAHA M TEXHOJIOTHYECKH e



OCHOBBI €ro MPOEKTHPOBAHNS

4.1. Ilpy OPOEKTUPOBAHMU HOBOM M PEKOHCTPYKLIMH CYIICCTBYIOIIEH 3aCTpOMKM Ha
MPUMArUCTPATbHBIX TEPPUTOPHUSAX CIEAYET YYUTHIBATh, YTO OHA OyIeT MOABEPraThCs BO
MHOTUX CIIy4asX HHTEHCHUBHOMY BO3JCHCTBHIO TPAHCIOPTHOIO IlIymMa, OOYCIOBJIEHHOTO
JIBIDKEHUEM aBTOTPAHCIIOPTA, TPOJICHOYCOB, TpamBaeB, MOE3/I0B HA YYacTKaxX >KEJIE3HBIX
JIOPOT ¥ Ha OTKPBITHIX JIMHUAX METPOIMOIUTEHA.

Hepenko 310 OyneT npuBOAUTH K HEOIArONPUSITHOMY ITYMOBOMY PEXHMY B 3aCTPOMKE, HE
YIIOBJIETBOPSIOUIEMY TPEOOBAHUAM CAHUTAPHBIX HOPM [2]. DTO B CBOIO ouepellb MOTpedyeT
MPUMEHEHHUS IIIYMO3AIIUTHBIX CPEJICTB.

OanuMm u3 Haumbosee akycTHUecKH H(P(EKTUBHBIX U SKOHOMHUYECKH OTHOCHUTEIHHO
HEJIOPOTHX  CPEACTB CHUIKEHHUS TPAHCHOPTHOIO IymMa  SIBISIOTCS  IPHIAOPOKHBIC
IIYMO3AIIUTHBIE SKpPaHbl, KOTOpHIC 3alMIIAIOT OT IIymMa HE TOJBKO 3JaHUs, HO U
PaCIOIOKEHHYIO 33 IKpaHaMU JACPHUIIMTHYIO TOPOJICKYIO TEPPUTOPHIO, MTO3BOJISISI TEM CAMBIM
UCIIONIb30BaTh €€ TMOJI CTPOUTENBCTBO KWIBIX M OOIIECTBEHHBIX 3/aHUH U OOBEKTOB
COIMAIILHO-OBITOBOTO HA3HAYCHHUSI.

B ycnoBusix cTeCHEHHON TrOpOACKOHN 3aCTPOMKH, BBICOKOW IUIOTHOCTH YJIWYHO-IOPOKHOMN
cetw, jaedumura CBOOOJHBIX TEPPUTOPHA Hamboiee IeIeco00pa3HO  TPUMEHEHHE
MPUIOPOKHBIX IIYMO3AIIUTHBIX SKPAaHOB B BHUJE BEPTUKAIBHBIX CTEHOK M3 COOPHOTO U
MOHOJIUTHOTO JKeNIe300€TOHa, KUpIUYa, MeTaia, KOMIIO3UTa, JepeBa C OHOCTOMKOM
MPOIMUTKOM, akpuia, MoiauKapOOHAaTa W Jp. MaTEpHUajoB, YCTAaHABIMBAEMBIX BIUIOTHYIO K
MOBEPXHOCTU TEPPUTOPUH MEXTY TPAHCIIOPTHON MAruCTPaIbio U 3alIUIIAEMBIMU OT €€ IIyMa
00BEKTaMHU.

Onnako B psijie Ciiy4aeB, 1 OCOOCHHO B 3arOpOJHBIX YCIOBHSX, BO3MOXKHO MPUMEHEHHUE U
JIPYTHX BUJOB DKPAaHOB, TaKUX KaK BBHIEMKH, HACHIIIU, TPYHTOBBIC Bajbl, XOJIMBI, TE€PPACHI,
9JIEMEHTBI €CTECTBEHHOTO peiibed)a MECTHOCTH. AKYCTHUECKHIA pacdeT dTUX BUIOB SKPAHOB
MPOU3BOJUTCS HA OCHOBE YCIOBHOTO TIPEACTABICHHUS HMX B BUJE DSKBUBAJICHTHBIX
BEPTUKAIBHBIX JKpaHOB-CTEHOK. [losTomMy manee 1enecooOpa3HO pPacCMOTPETh OOIIYIO
METOAMKY pacyeTa U MPOEKTUPOBAHUS BEPTUKAIBHBIX SKPAHOB-CTEHOK U JHIIb 3aTEM
OTJINYUTEIbHBIE OCOOCHHOCTH, CBSA3aHHBIE HEMOCPEJCTBEHHO C BUIOM dKpaHa.

[Ipy TpPOEKTUPOBAHMM HSKPAHOB CIEAYET YYWUTHIBATh, YTO IIyM OT TPAaHCIOPTHOU
MarucTpajd MOXET MOCTyNaTh B KaKyO-JTHOO0 TOUKY MPOCTPAHCTBA 32 KPAaHOM (PacUEeTHYIO
TOUYKY) ABYMsI OCHOBHBIMH MYTSIMHU: B BUJE 3BYKa, IMEPEAaBAEMOT0 HETOCPEICTBEHHO Yepes
TeJo PKpaHa (TpsIMOi 3BYK), U B BUJIEC 3BYKa, OTHOAIOIIET0 BEpXHUN Kpail 1 OOKOBBIE KPOMKH
9KpaHa (Ju(pparupoBaHHBINA 3BYK).

Jnst mpeaoTBpalieHus BIUSHUS MPSIMOTO 3ByKa MOBEPXHOCTHAS TUIOTHOCTH dKpaHa (Macca
1 KOHCTPYKIIMH 9KpaHa TOJIIUHOM h) 1o/mkHa OBITh HE HIJKE BEIWYHMHBI, TPUBEICHHON B
Tabi. 4.1, B 3aBUCUMOCTH OT TPeOYyEMOT0 CHHKEHHUS [ITyMa 3KPAHOM.

Taonuuma 4.1.

Tpebyemass MUHUMAaNbHAs MOBEPXHOCTHAS IJIOTHOCTh KOHCTPYKIIMHU KpaHa B 3aBUCUMOCTH
0T TpeOyeMOro CHKEHHsI YPOBHS 3BYKa

Tpebyemoe cHIKeHHE YPOBHS 3ByKa, 1bA 5 10 14 16 18 20 22 24

MunnManpHass TOBEPXHOCTHAs IUIOTHOCTH| 14,5 17 18 19,5 22 24,5 32 39
KOHCTPYKIIUU YKpaHa, Kr/m?

4.2. Ilpu pacnpoCTpaHEHUH TPAHCHOPTHOTO IIymMa B PACUYETHYK TOYKY BTOPBIM IIyTEM
3BYKOBAs JHEPIUs UCTOYHHKA YaCTUYHO TepsieTcs Npu AU(paKkiuy 3ByKa Ha BEpXHEM Kpae U
OOKOBBIX KPOMKAax JKpaHa (HEMOCPEICTBEHHBIM 3KpaHupyromuil 3P¢eKT), YacTHYHO
YMEHBIIAETCS 3a CYeT pacliiupeHus (poHTa 3BYKOBOW BOJHBI (CHH)KEHHE IIIymMa C
paccTosiHMEM), YacTUYHO 3aTyXaeT B BO3JyXe (3aTyxaHMe B Bo3ayxe). B pesynbrare B
pacyeTHOM TOUYKE 3a 3KpaHOM HaOJIr0/1aeTCsl MOHMKEHHBIH YPOBEHb IIyMa.

4.3. KonuuecTBeHHOW Mepoi mIymo3amuTHOrO Od¢ddexra dsKpaHa SABISIETCS €ro




aKkyctuueckas 3((eKTUBHOCTb, KOTOpasi MpeACTaBiIsieT co00i pasHOCTh MEXAY YpPOBHSIMHU
IIyMa B PAacUYeTHOI TOYKE J0 YCTAHOBKH U IIOCJE YCTAaHOBKH 3KpaHa MPH HPOYHX PaBHBIX
YCIIOBHSX.

Axycrrueckas 3((EKTHBHOCTh AKpaHa ONPEAENAETCS TOIBKO €ro I'e€OMETPUYECKUMHU
pasmMepamMu M MecTopacnoiioxkeHrueM. [103ToMy OHa 3aBUCHT OT BBICOTHI M JJIMHBI SKpaHa, OT
PACCTOSIHUSA MEXIY HUM M MarucTpaliblo, MEXIy HUM M PAacueTHOH TOUYKOH, a Takke OT
BBICOTHI PACYETHON TOYKM HaJ MOBEPXHOCTHIO TEPPUTOPHU, HO HE 3aBUCUT OT IIYMOBOMU
XapaKTEePUCTHKH TPAHCIOPTHOTO TIOTOKA.

B 1O ke Bpems ypoBeHb IIymMa B pacuyeTHOW TOYKE 3a OSKPAaHOM 3aBUCUT Kak OT
aKyCTH4YECKOI 3((PEKTUBHOCTH PKpaHa, TaK M OT IIYMOBOM XapaKTEPUCTHKH TPAHCHOPTHOT'O
MOTOKA Ha MarucCTpPaJy.

4.4. Tlpn mpOEKTHPOBAaHMHU SKpaHA CJEAyeT TAKXKE YUYUTHIBATh, YTO HIYMO3AIIUTHBINA
ekt skpana (akyctudeckas 3pGeKTUBHOCTh Al s > 0) MposBiIsSeTcs TOIBKO B 30HE
aKyCTHUYECKOIl TeHH, PaCIIOIOKEHHOM 3a SKpaHoM (puc. 4.1).
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Puc. 4.1. Pacuemnas cxema 0211 onpeoenerus IKpanupyrowe2o s¢ghekma 8 pacuemuoi
mouxe (6epmuKanbHblil paspes y4acmka meppumopuu).

HU.IL. - ucmounux wiyma; P.T. - pacuemnas mouxa; 1 - mpancnopmuas macucmpanw; 2 - sxpan; PRZ -
wupuna pazoeaumenshoil nonocwl; RPR - paccmosnue om ocu camoti oanvheti nonocuol (nymu) 08usicerust
mparncnopma 0o bopoiopa npoesaicetl yacmu, RBE - paccmosnue om 6opoiopa npoe3saceii uacmu 0a skpana;
RER - paccmosnue om sxpana 0o pacuemuoii mouku; HIST - sbicoma axycmuueckoeo yenmpa mpancnopmmozo
nomoxka; HEKR - sbicoma sxpana

['panuna 30HBI aKyCTHUECKOM TEHM (Ha BEPTHKAJIbHOM pa3pe3e y4yacTKa CETUTeOHOM
TeppuTOpuu - puc. 4.1) npencrapiser coOON NPAMYIO JTMHHUIO, COSTUHSIONIYI0 aKyCTUYECKUI
LIEHTP HMCTOYHMKA IIIyMa, pacloJlaraéMblil Ha BBICOTE | M Hajx ypOBHEM NPOE3KEW 4acTH
(romoBku penbeda) MarucTpadd M MO OCH CaMOW JalbHEW MONOCHl (ITyTH) JBUKCHHUS
TpPaHCIIOPTa, C BEPIIMHOM HSKpaHa M NPOAOKEHHYIO Jajiee B 00JacTh MPOCTPAHCTBA 3a
DKpPaHOM.

[IpocTpancTBO TOA ATOM MPSIMOM TMPEACTaBISET COOOM 30HY aKyCTHUYeCKOoW TeHu. B
00J1aCTh MPOCTPAHCTBA HaJl MPSAMOW TPAHCIIOPTHBIM IIYM NPOHUKAET OECTIPEeNsITCTBEHHO, U
IIYMO3AIIUTHBIN 3(PPEKT 3KpaHa 3/1eCh OTCYTCTBYET.

B cuny cnenuduyuHOCTH BAMSHUA JUIMHBI 3KpaHa Ha €ro aKyCTHYECKYI0 3(PQPEKTUBHOCTb
BCE DKPAaHbI MOT'YT OBITh Pa3/ieJIeHbl Ha JIBE€ IPYMIbL: MPOTSKEHHbIE U OTPaHUYCHHOMN JJTUHBI.

[TpoTspKkeHHBIN 3KpaH - 3TO 3KpaH TakoW JUIMHBI, IPU KOTOPOH OOKOBBIE KPOMKH SKpaHa
BUJIHBI U3 PACYETHON TOYKHU MO yriioM o > 168° (puc. 4.2).

OKpaH OrpaHHMYEHHOM JJIMHBI - 3TO SKpaH TaKOH JJIMHBI, TP KOTOPOW OOKOBBIE KPOMKH
9KpaHa BUJIbI U3 PACUETHOM TOUKH MO yriioM o < 168° (puc. 4.2).
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Puc. 4.2. Cumyayuonnwiii nian y4acmka ceiumeOHol meppumopuut, 3auuyaemoii om
MPAHCROPIMHO20 WYMA IKPAHOM.

1 - mpancnopmuas mazucmpanv; 2 - RPUOOPOICHBIL ULYMOZAWUMHBLI IKPaH; 3 - 3auumaemoe om uyma
30anue; P.T. - pacuemnas mouka (6 2 m om pacaoa)

4.5. Memoouxa npoekmupo8anus npuUOOPOHCHO2O WYMOZAWUIMHOSO NPOMANCEHHO2O0
9KpaHa

4.5.1. TlpoekTupoBaHHE MPHUIOPOKHOTO IIYMO3AMIMTHOTO HKpaHa (ONpEeAeTeHHE €ro
TE€OMETPUYECKUX Pa3sMEpPOB, MECTOPACHOIOKEHHs, aKyCTHUECKOH J(PQPEKTUBHOCTH U
KOHCTPYKIIMH) MIPOU3BOIUTCS B CIETYIOMIEM MTOPSIIKE.

Ha cuTyallmoHHOM IUIaHE ydYacTKa CEeNUTEOHOH TEPPUTOPUH OTMEYAIOTCS JKWIbIE H
OOIIECTBEHHBIEC 3/1aHUS, TUIOMAKHA OTIbIXa OKOJIO HHUX, KOTOPBIC JOJDKHBI OBITh 3aIUIICHBI
OT UIyMa, U BBISBISIOTCS TPAHCIIOPTHBIE MArHCTPAIN WX YIIHUIBI C PEryJISPHBIM JBIKCHHEM
TpaHcNopTa, Haubosee OJIN3KO PACOI0KEHHBIE K TUM 3aHUSIM U IUIOLIAIKaM.

[Ipu 5TOM MOTYT BCTPETUTHCS JIBE TUITUYHBIC CUTYaLIUH:

e BOJM3M 3alIMIIAEMBIX OT HIyMa OOBEKTOB MPOXOIUT TOJBKO OJHA TPAHCIOPTHAsS
Marucrpais (yiauia);

e BOJIM3M 3aLIMIAEMBIX OT IIyMa O0BEKTOB MPOXOAT JIBE NEPECEKAIOIINECs] MarucTpain
(YNUIIBI); YTOJI UX MEepecedeHus MPUHIMITHAIBHON POJIA HE UTPAET.

OcrasnbHble BO3MOXKHBIE CUTYallMM MOTYT OBITh INpEJCTaBJICHbl B BUJE COYETAHUS JIBYX
BBIIIICYKA3aHHBIX CHUTYallUi.

4.5.2. NanpHeHnil NOpsiIOK MPOEKTUPOBAHMS HKpaHa 3aBHCUT OT BHJA CUTyallMH (TIpH
HAJIMYUA TOJIBKO OJTHOW MAarduCTpaliv ¥ NP HATWYHH JBYX MEPECEKAIOIINXCS MaruCcTpaei).

Cay4ail npoxoKIeHusi OAHOH ABTOTPAHCIIOPTHON MarucTpaiu

IIpn HaMMUYMM TOJBKO OJHOM MAruMCTpPalIM B IIEPBYIO OYEPEIb HAMEYAKOTCS pPacyeTHbIC
TOYKH, JUIsI KOTOPBIX OyAeT MPOBOIUTHCS aKyCTUUECKHIA pacyer.

PacuetHble TOukM BHIOMPAIOTCS HA YPOBHE CEPENMHBI OKOH MEPBOTO U MOCIEIHETr0 ATaKen
3laHUs] HA PAcCCTOSIHUM 2 M OT €ro HAapyXKHBIX Orpa)Ie€HUH, OOpalleHHBIX B CTOPOHY
TPAHCIOPTHOM MarucCTpaJIu.

[Ipu sTOoM oJHa pacyeTHas TOYKa BHIOMpAETCs OKOJIO 3[aHMs, Haubosee OJIM3KO
PAacCIOJIOKEHHOTO K TPAHCHOPTHOW MarucTpajiv, a JIBE APYIHMe pacdyeTHbIE TOYKH - OKOJIO
IPOTHBOIOJIOXKHBIX YTJIOB 3/1aHUs, HauOoJee YAAJCHHBIX OT MarucTpaiu, HO HaXOAAILINXCS B
npenenax mnpsMol BuAMMOCTH. Ilpumepsl BbIOOpa pacueTHBIX TOUYEK IMPU Pa3TUYHON
OpHUEHTAIIUH 3/1aHU 110 OTHOIIEHUIO K MarucTpaiu NpUBeIeHbI Ha puc. 4.3 a, 0, B.

Jns 3naHus ClIOXXKHOM (OpMBI  pacueTHble TOYKM BBIOMPAIOTCS IO aHAJIOTUYHOMY
npuHuny (puc. 4.3 r).
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Puc. 4.3. Bvibop pacuemnuvlx mouex 0Koio 30aHUsL:

a - pponmanvroe pacnonodcenue; b - mopyegoe pacnoiolceHue 8 - pacnoyodceHue noo Y2iom K
Mazucmpanu; 2 - 30anue crodxicrou opmot; 1 - mpancnopmuas macucmpany; 2 - 30anust; 3 - pacyemHule mouKu

[Ipy mpoeKkTUpOBaHMM JKpaHa, 3ANIMINAIONIET0 OT IIyMa TPYMNY 3IaHHMA, pacyeTHBIC
TOYKH BBIOMPAIOTCS OKOJIO 3[aHMsi, HamOojee OJM3KOr0 K MarucTpaid, U OKOJIO CaMOro
JIEBOTO U CaMOTO MPABOTO YIIIOB KPafHUX 3[aHUI B 3aCTPOMKE.

21.]'[5[ INIOIIAA0K OTAbIXa BI)I60p PACUCTHBIX TOYEK MPOU3ZBOAHUTCA AHAJIOTMYHO PHC. ﬁ,
OJIHAKO PACUYETHBIE TOYKHU PACIIOJIATAIOTCS HEMIOCPEICTBEHHO Ha TPAHUIIE IUIOMIAOK.

Bo Bcex BBIICNIEPEUHCICHHBIX CIIy4asX pacyeTHas TO4YKa, HambOoiee OMu3Kas K
MarucTpaiv (HauxyJqIIMA IIYMOBOW pEXHM), CIYKUT JJs ONpENelIeHHs] aKyCTHUeCKON
7 (heKTUBHOCTH dKpaHa, a JIBe Apyrue, 0oyiee yJaleHHbIE OT MarucTpalid, HEOOXOAUMBI MPU
oTpenieieHu TpeOyeMoil JUTMHBI SKpaHa.

B cnydae ecnm HampaBieHHE MarucTpaid B Ipelneiax ydacTKa MEXAy caMoil JIeBOH W
camou HpaBOfI PaCUCTHBIMKM TOYKaMHW MCHACTCA, TO HAXOJUTCA TOYKa HeperI/I6a, n
MarucTpalib YCIOBHO PACCMATPUBAETCSl KaK COCTOSIIAS U3 IBYX MPSIMOJIUHEHHBIX OTPE3KOB.
AHAJIOTUYHBIM 00pa30oM TMOCTYIAOT, €CIM MarucTpajb MEHSET CBOE HalpaBJIeHHE 3a
npeenaMu YKa3aHHOTO yYacTKa, HO Ha PACCTOSIHUH (B KOKIYIO CTOPOHY), HE IMPEBHIMIAIONIEM
MIOJIOBHHBI TpeOyeMOo ITHHBI 3KpaHa (Tabi1. 4.2).



Bo Bcex 3THX ciydasx pacueTsl aKyCTHUECKOW (P PEKTUBHOCTH IKpaHa U €ro TpeOyeMbIX
pa3MepoB JOJKHBI IPOU3BOAUTHCS ISl Ciy4as 2 MepeceKaronXcs aBTOMarucTpaiei.

OnpeneneHne MyMOBOH XapaKTEPUCTHKU TPAHCIOPTHOTO MOTOKA HAa MAarduCTPaIH s
aHeBHoro 4aca MUK (L™ assp) B cooTBercTBMM ¢ [l] M Ha OCHOBaHMM €e W aHajIM3a
CUTYallMOHHOTO TUTAHA PACCUYMUTHIBACTCS TaK)KE OXHUIAAEMBI YpOBEHb 3BYKa B KaXIOH
pacyeTHOM TOYKE B COOTBETCTBHH C [2].

[Ipr MPOEKTHUPOBAHUU BTOPOTO OTPAKAIOIIETO IKpPaHA HA MPOTUBOMIOJIOKHOW CTOPOHE
MarucTpajld K HaWJACHHON IIYyMOBOM XapakTEpUCTUKE TPAHCIIOPTHOTO IOTOKA CJEAyeT
100aBUTH TIOMIPABKY HA OTPAXKEHHUE 3ByKa B COOTBETCTBHH ¢ Ta0I. 4.3.

Taonunma 4.2
Benwuunsl |, i pacyera TpeOyeMoil JUTMHBI SKpaHa, M
Paccrosinue ot Gnmkaiiniero 6opatopa | PacctostHue ot 6mipkaiiniero 6opropa Maructpanu o skpada RBE, m
MarucTpaiy A0 pacueTHoil Touku R, M 1 2 3
1 2 3 4

10 109 127 145
15 147 164 181
20 187 204 221
25 220 236 252
30 258 274 290
35 284 299 314
40 312 327 342
45 339 353 367
50 364 378 392
55 397 411 425
60 420 433 446
65 441 454 467
70 467 480 493
75 488 501 514
80 509 521 533
85 531 543 555
90 554 566 578
95 568 580 592
100 593 605 617
105 608 619 630
110 634 645 656
115 650 661 672
120 663 674 685
125 684 695 706
130 702 713 724
135 719 729 739
140 737 747 757

Tabauna 4.3

HonpaBKa K MYMOBOﬁ XapPaKTCPUCTHUKE TPAHCIIOPTHOT'O IMOTOKA ITPU HAJITMYUU
JABYXCTOPOHHETO OTpaKaroliero sKpaHa

KosnuecTBo 1osioc ABMKEHUS TPAHCIIOPTA B OJJTHY CTOPOHY IMompaska AL psxp orp., ZIBA
2 4
3 3
4 2
6 1
8 u bosice 0

B 3aBucuMoCTM OT Ha3HAUEHHUs 3AIUIIAEMOTO OT TPAHCHOPTHOIO IIymMa 3JaHUSl WU
TEPPUTOPUU OTPEACIACTCS C MOMOIIBIO [2] MOMYCTUMBINA 3KBUBAJICHTHBI YPOBEHBb 3BYKa B
pacueTHBIX TOUKax Kak B aHeBHOE (L™ a5, Tak v B HOuHOE Bpems (L™ as.), IBA.



st ka0 pac4eTHOM TOYKH KaK JJIsl JHEBHOIO, TAK U JJIsI HOYHOT'O BPEMEHU HAXOIATCS
Pa3HOCTH MEXKY OKHJAEMbIM YPOBHEM 3BYKa B PaCUETHOM TOYKE 0€3 dKpaHa M JOMYCTUMBIM
HKBHBAJICHTHBIM YPOBHEM 3BYKa 10 (hopMyiam

ALHH.ABKB. = I—;lH.Ap.T. - LHOH.AH.AE)KB.) HBA (41)
ALH'ASKB. = I—H.Ap.T. - LHOH.H.AaKBa ﬂBA (42)

W3 monyueHHbX BearurH (AL™ass M AL™ass) UIS BCEX PACUETHBIX TOYEK HA YPOBHE
OJIHOTO M TOTO K€ dTa)ka BBIOMpaeTCsl HanOomblnas (HAaMXYAIIUN ciydail), TOKa3bIBAIOIIas
Tpedyemoe cHkeHHe MyMa (ALames.) Ha ypOBHE 3TOT0 3TaxKa, KOTOPOE JOJDKEH 00eCIeUnTh
JKpaH.

Jns pacyera TpeOyeMoil BBICOTHI 3KpaHa HEOOXOAUMO BBHIOJHUTH PsIi MUTEPAIIMOHHBIX
nercTBuil. BHauane ¢ MOMOIIBIO CUTYAallMOHHOTO IUlaHa (a B Ciydyae IepeceuyeHHOMN
MECTHOCTH JIOTIOJTHUTEIHFHO U €€ BEPTUKAIBHOTO pa3pes3a) ONpEeAeNsioT MECTO YCTaHOBKHU
9KpaHa, UCXOJs U3 yao0cTBa ero MoHTaxa. [Ipu 3ToM 1enecooOpa3Ho pacmosarats KpaH Kak
MO>KHO OJIIKe K OOpAropy Mpoe3xeil yacTH, HO He fanee 15 M oT Hero.

Hanee 3anaioT nepBoHavaibHy0 BeicoTy dkpaHa (H,) He menee 2 m. CoopykeHHE IKpaHOB
BBICOTOM 6 M u Ooyiee BO3MOXKHO, HO TEXHHYECKH 3HAYUTEIBHO CJIOXHEe (HeoOXOAMMO
3a0MBaTh CBaW M YCWJIMBATh YCTOHYHMBOCTH 3KpaHa). [103TOMy BO MHOTHX Cly4asX BBICOTa
9KpaHa JO0JKHA HaXOIUThCs B Ipenenax oT 2 1o 6 m. Eciu mpu sToMm He ymaercs J10CTUYh
TpeOyemoro cHukeHUs MymMa (AlLarpes), TO DKpaH pacloyiaraloT OiMKe K MarucTpald M
MOBTOPSIIOT pacyeThl, HaunHast ¢ H, = 2 m. Creqyer y4yuThiBaTh, YTO CTENEHb CIOXHOCTU
JOCTIKEHHUS TpeOyeMOTo CHIDKCHHS IMyMa SKPAaHOM 3aBUCHUT HAMPSMYI) OT BEITUYHHBI
AI—ATpeG.:

o 1pu ALawpes. < 10 1BA noadop skpaHa-CTEHKH HECIIOXKEH;

e 1pu Al agpes. =11 - 15 nBA cBsA3aH ¢ onpeieIeHHBIMU TPYIHOCTSMU;

e 1pu AlLampe. = 16 - 20 1BA oyeHs TpyaHbI (HEOOXOIMMAa CIOKHAs KOHCTPYKIIMs
JKpaHa);

e 1pu Alampes. > 20 1bA obecneunts ALampes. 9KpaHOM-CTEHKON HEBO3MOXKHO. B aTHX
CIIy4asiX pPaccMaTPUBAIOT BO3MOXKHOCTh MPHUMEHEHHUS JPYrHMX THIIOB JKPaHOB (BBICMKH,
3eMJISIHbIE BaJbl, HACKINU U T.I1.).

Jlist  9KpaHa-CTEHKM  3aJaHHOW BBICOTBI M MECTOPACIOJIOKCHUS  BBIYCPUHBAIOT
BEePTUKANbHBINA pa3pe3 (puc. 4.1) u, ompenenuB MO HEMY BCIOMOTaTeIbHbIC BEIMYUHBI,
nepeyucientble nox puc. 4.1, paccunteiBatoT BenuuuHbl A, B u C, a o HUM pa3HOCTh X01a
3BYKOBBIX Nyueil () uepe3 akpad u yncino Openens N:

A =/(RPR + RBE)’ + (HEKR — HIST)’ (4.3)

B =RER? + (HEKR — HRT)? (4.4)
C=/(RPR + RBE + RER)* + (HRT — HIST)’, (4.5)
c=A+B-C, (4.6)

N = 26/A (4.7)

T7€ A - JTMHA 3BYKOBOW BOJIHBI, M.
Ha ocnoBanum uucna @penens (N) paccuutsiBatoT 1o ¢opmyinam MaekaBbl CHUKEHUE
nryma (AL,,), oGecnednBaeMoe 3KpaHOM-CTEHKOW JaHHOW BBICOTHI:

ALA,=91IgN +9, mpu N > 1;
ALA,=4,51g N + 8,35, mpu 0,2 <NF < 1; (4.8)
ALA,=21g N + 6,5, mpu 0,01 <N <0,2;



AlLp, = 2,2, mpu 0 <N < 0,01,
ALa, =0, mpu N <0.

s oGecrieuenus HaiineHHON aKycTHueckoi addexkrnBHOCTH 3KpaHa (AL a,) HE0OX0MUMO,
4TOOBI JUIMHA 3KPaHa COCTaBILUIA HE MeHee |, mpes. (pHC. 4.4), KOTOpas PacCUNUTHIBACTCS I10

dbopmye

|3 Tpe6. — 2|l + ISEL.HpI/IB.’ M, (49)

rae | - BenmuumHa, ompeneneHHas mo Tabn. 4.2 B 3aBUCHMOCTH OT OJvbKaiiiero Oopropa
MarucTpaiu 10 skpana RBE u 10 camoii qanpHe# pacueTHou Touku R, M;

|35 npus. - IPUBENICHHAS AIMHA 3[aHHS C y4€TOM PACIIOIOKCHUS KpaliHell JIeBoi u KpaifHei
MPABOM PACYCTHBIX TOYCK, M, ONPECIICHHAS T€OMETPUUYCCKH 110 CUTYAI[MOHHOMY IUTaHY HJIU
paccuuTaHHas 1mo popMmyIie

Isynpus. = 1-cOSP + Bsinf + 4, M, (4.10)

rae | - mmnHa 3nanus, M;
B - IIMPUHA 3/1aHHS, M;
B - yrom Mexmay mpoIoibHON OChIO 3/IaHUS M OCHIO MAarkCTPalid B MECTE MX MepecedeHus,
rpaychl.
['eomeTprueckuii cMbIc BennduH B hopmynax (4.9) u (4.10) mosicHeH TOMOJHUTENILHO Ha
puc. 4.5 u 4.6.
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Puc. 4.4. Onpeoenenue mpebyemoii O1unbl IKPAHQ.

1 - mpancnopmuas mazucmpans; 2 - 30auue; 3 - sxpan;, ® - pacuemnas mouxa (P.T.)
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Puc. 4.5. Ilpumepvl pacnonosdicenus: 30anuti noo yenom P:

1 - mpancnopmuas mazucmpany; 2 - 30anue
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Puc. 4.6. Onpeodenenue mpebyemoii Onumbl SKpara s 3aujumosl Om Wyma Macucmpani
2pynnvl 30aHUlL.

1 - mpancnopmuas mazucmpanw; 2 - 30anust; 3 - niowaoka omovixa; 4 - sKkpam; * - pacuemnas mouka

ITpu 3amunTe OT HIymMa MarucTpaiu IpynIbl 34aHUH, a TAKXKE IJIOMAL0K OTAbIXa HAXOIATCS
Ha CUTYal[MOHHOM IUIAHE MPOEKIMHM Ha OChb MAarucTpajau KpalHEW JIEBOW M KpalHel IpaBou
pacyYeTHBIX TOYEK 3aCTPOWKH U ompexeisiercs paccTOIHUE (lsynpus) MEXIY HUMH (pHc. 4.6).
OTO pacCTOSHHUE MOKET ObITh PACCYMTAHO TAK)KE AHATUTUYECKU.

[Ipu mHe 9Kpana |y > g 1pes. IKPaH OTHOCHTCS K KATETOPUH HPOTSKEHHBIX SKPAHOB.

Ecin B cuily KOHKPETHBIX I'paJlOCTPOMTENBHBIX YCJIOBUM BO3MOXHa TOJBKO YCTaHOBKa
sKkpaHa JIHMHOHN |y < lyprpes, TO NMPUHUMAIOT MAaKCHMMaJbHO BO3MOXKHYIO IJIMHY JKpaHa.
OpnHako 3KpaH MpU 3TOM MEPEXOAUT B KATETOPUIO0 SKPAHOB OTPAHUYEHHOW JUIMHBI, €ro
aKycTtudeckas 3(ppeKTUBHOCTh YMEHbLIAETCS.

AkycTuueckyro 3(()eKTUBHOCTh SKpaHa OrpaHUYEHHOMN JJIUHBI MOKHO YBEJIUYUTH (HO HE
BBIIIE YeM JIJIsl MPOTSXKEHHOTO 3KpaHa TOM ke BBICOTHI M PacIloyIOKEHHOT'O Ha TOM K€ MecTe),
CIPOEKTHUPOBAB JIOTMIOJIHUTEIbHBIC OOKOBBIC OTTOHBI K HeMY (puc. 4.7).

VYroun, moa KOTOpBIM pacroyiaraeTcsi O0KOBOM OTIOH MO OTHOIIEHHIO K OCHOBHOW 4YacTH
5KpaHa, BBIOMpAETCS MPOU3BONBHO, a HeoOxoaumas umHA (lop) OOKOBOro OTroHa
BBIOMpAETCS CIETYIOLUMM 00pa3oM.
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Puc. 4.7. Bapuanmul pacnonosicenuss 60K08blX OM20HO08 Y IKPAHA 02PAHUYEHHOU ONUHDBL.

1 - mpancnopmuas mazucmpans; 2 - 30anue, 3auWUUAEMOE IKPAHOM OM WyMa; 3 - IKPAH 02PAHUYEHHOU
Onunwt; 4,5 - gvibopannvle 60K08ble 0OMeonbl;, 4a, 5a, 56 - npuMepbl B03MOICHO20 PACNONONCEHUSL OOKOBLIX
0meoHo8; 6 - nepneHOUKYIAp U3 pacHemnol MoK Ha NPOOObHYIO 0Cb MPAHCHOPMHOU Mazucmpanu;, 1 - iyy
100 yenom 84° k nepnenouKyisapy Ha 0Cb, ® - pacuemHas mouKa

Ha curyaunoHHoM miaHe paccMaTpUBaeMOIO y4yacTKa CEIMTEOHOH TEeppUTOpPUH U3
KpaiiHeil mpaBoi (COOTBETCTBEHHO JIEBOI) pacyeTHOM TOYKHM, Haubosee YyAaleHHOW OT
MarucTpajiy, OnycKaeTcs MEPIEHAUKYISAp Ha MPOJOJbHYI0 OCh MarucTpajd M IOJ YIJIOM B
84° x HeMy NPOBOAMTCS JIyd B HAIPABJICHUU K MarucTpajid U BHE MPEJIEJIOB 3aIIUIIIAEMOTO OT
nryma oObeKTa.



boxoBOI OTTOH IPOBOAUTCS OT Kpask SKpaHa OrPAaHUYEHHON JUIMHBI 10 COOTBETCTBYIOIIETO
ayqa. Tpebyemas jyimHa OOKOBOrO OTrOHa M3MEpSIETCs MO CUTyallMOHHOMY IUlaHy. JlnuHa
OOKOBOTO OTTOHAa MOXET OBITh TaKXKE pacCYMTaHa aHATUTUYECKH. [0 SKOHOMUYECKUM
COOOpaKeHUSIM CIIEAYET CTPEMHUTbCS K BBHIOOPY MUHMMAJIbHO BO3MOKHOW JUIMHBI OOKOBOTO
OTrOHA.

BeicoTa 3xpaHa B G0OKOBOM OTIOHE JOJIKHA ObITh HE HUKE BBICOTHI SKpaHa OrpaHUYEHHOM
JUTVHBI.

OKpaHbl B OCHOBHOM CBOEH 4YacTH (32 HUCKIIOUEHHEM OOKOBBIX OTTOHOB) JOJDKHBI
pacroJiaraTeCs, KaK IIpaBuiio, NapajljIeIbHO TPAHCIIOPTHON MaruCTpalu.

[Tocne ompenesneHns TEOMETPUYECKHMX Pa3sMEPOB DKpaHa M €ro MECTOPACIIONIOKCHHS
cienyeT noxodparb Hanbosee MPUEMIIEMYIO ISl KOHKPETHBIX TPaloCTPOUTENBHBIX YCIOBHIA
KOHCTPYKLUIO DKpaHa.

C.]'Iy‘laﬁ HAJIUYMA IBYX MIEPECCKAIIUXCHA aBTOTPAHCIIOPTHLIX Mal"l/ICTpa.]'[eﬁ

[Tpu BO3#EHCTBUM Ha 3aCTPOHKY WM OTAEIbHOE 3AaHuE (IUIOIIAJKY OTIbIXa) IIyma OT
JBYX Tepecekarommxcss marucrpaneii (maructpamun 1| m 2 Ha puc. 4.8) HeoOXxoammo
CHPOEKTUPOBATH AKPAH CIOKHOM (POPMBI, COCTOSIMI U3 ABYX yacTeH, KaxJaass U3 KOTOPbIX
pacrioyiaraeTcsi BJIOJIb COOTBETCTBYIOLIeH Maructpanu. llpm 5TomM OOKOBas KpoMKa,
pacroyio’)keHHass BOJM3M MeCTa IEepeceyeHMsl Marucrpayiei, sBisercs ooOmei ans obeux
yacTeu dKpaHa.
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Puc. 4.8. Dxpan croochoil popmvl 01151 3auumul 3aCmMpouKu om wyma 601u3u mecma
nepeceuenus 08yX Macucmpaei.

1, 2 - mpancnopmmuvie macucmpanu; 13 (23) - uacmsv 3Kpana cr0ACHOU GopMbL 015 3aUUNBL 3ACMPOUKU OM
wyma 1-ii (coomsemcemeenno 2-1i) macucmpanu; 3 - 3acmpoiika; 4 - 06was 60xk08as KPOMKA IKpaua; 5 -
€800600HbIE DOKOBbIE KPOMKU IKPAHA

[TpoexkTHpoBaHKEe FKpaHa CI0KHON POPMBI TPOU3BOTUTCS B CICAYIOMIEM TTOPSIKE.

OmnpenensieTcs MIyMOBasi XapaKTEPUCTHKA TPAHCIIOPTHOTO MOTOKA Ha KAKIOW MarucTpain
i daca MUK JHEBHOTO BpeMeHH (L™ asgapi ¥ L™ Assrp2) ¥ VIS HOYHOTO BpPEMEHH B
cootBeTcTBHU C [1] (L™ Asksrp1 1 L™ Asks1p.2)-

VYcranaBnuBaeTcs B COOTBETCTBUU C [4] TOMYCTUMBIN SKBUBAJICHTHBIN ypOBEHb 3BYKa JJIs
3alMIIaEMBIX OT IIyMa OOBEKTOB Kak mjis aHeBHoOro (L™ ,,.), Tak ¥ 11 HOYHOIO
(L™ Asxs.) BDEMEHHU CYTOK.

PaccunteiBaeTcs TpeOyemMoe CHUXKEHHE IIyMa OT TPAHCIOPTHOTO MOTOKA Ha MarucTpaiu
1, xoTopoe noKHa obecrneunuTh TepBas 4acTh dkpaHa (1, Ha puc. 4.8) mnsa gHEBHOTO M
HOYHOTO BPEMEHHU:

ALHH.AIpe(S.l = LHH.Ap.T.l - LHOH.HH.AaKB. + 3’ HBA, (411)



AI—H.A'rpeG.l = I—H.Ap.T.l - LHOH.H.AaKB. + 3: I[BA, (412)

rie Lapr1 - 0%uIaeMblil ypOBEHb 3ByKa B paCUETHOM TOYKE IIPU OTCYTCTBHHM dKpaHa 1, n1bA.
N3 BemmunH AL™ Arpes1 B AL" Arpes.1 BBIOMpaeTCst HauOoJbIIas, e 0003HAYAIOT Yepe3
AL Ape.1 ¥ HCIIONB3YIOT UISL JAILHEHIIINX PACUETOB.
TP
AHaJOTUYHYIO TPOIEAYPY BBIMOIHSIOT JIJIsI MATUCTPATH 2, UCTIONB3Ys (POpMYIIbI

ALHH.ATpe6.2 = LHH.Ap.T.Z - LﬂOH.ﬂH.AaKB. + 3, I[BA, (413)
AL" Ampes2 = L apr2 = L asce. + 3, IBA, (4.14)
ALATpe6.2 = maX(ALﬂH.ATpeGL ALH.ATpeG.Z)a I[BA, (415)

rie Lap.ro - 0’uIaeMblii ypOBEHb 3ByKa B pACUETHOM TOYKE IIPU OTCYTCTBHMHU 3KpaHa 2, n1bA.

JlanpHelmmii pacyeT MpoOU3BOAUTCA B COOTBETCTBUM C M. 2.2.2 JUIsl KaXJA0H MarucTpaiu
oTnenbHO. [Ipr ATOM yCIIOBHO MIpeIoiaracTes, 4To Apyras MarucTpaib OTCYTCTBYET.

CBoOoiHBIE OOKOBBIE KPOMKHU YacTei 1, u 2, 5KpaHa JOJDKHBI OTCTOATH OT CaMOW KpaitHel
pacyeTHOM Touku Ha paccrosHui li, (puc. 4.4), onpeneneHHOM 10 TadI. 4.2.

Ecnu, B cuily rpaloCTpOUTENBHBIX YCIOBUN, HE yHaeTcs OOeCrnedYuTb OJHOBPEMEHHO
TaKylo JUTUHY OJTHOW WM 00euX YacTed 3KpaHa, TO IS HUX BHIOUPAIOT MPUEMIIEMYIO JUTHHY
U TIPOEKTUPYIOT OOKOBBIE OTTOHBI.

SBasercst qOMyCTUMBIM IPUHUMATE I 9acTed 1, U 2, SKpaHa pa3HbIC BBICOTHI H Pa3HOE
paccTosiHue OT OJuKaiiiero 60papa COOTBETCTBYIOIIEH MarucTpaiy.

[Ipy TPOCKTUPOBAHWUU DIKPAHOB B OOIIEM CIIy4ae CIEAyeT Y4YUTBHIBATH CIICAYIOIIHE
00CTOSITeNbCTBA:

e JUIS yMCHBIIIEHUS TpeOyeMOl BBICOTHI U JUTHHBI SKpaHa MIPH TOW K€ ero aKyCTHYECKON
3¢ (HEeKTUBHOCTH, a 3HAYUT JJII YMEHBIICHUS CTOMMOCTH JKpaHa, CIEAYeT pacrojiaratb €ro
KaK MOXHO OJIDKe K MarucTpaiu, YYUTbIBasg B TO ke Bpemsi TpeOoBaHUS oOecreyeHUs
0C30MaCHOCTH JIBMDKCHHUS TPAHCIIOPTa W BEPOSTHOCTH IMPOXOXKICHHS BOJIM3H MarvucTpain
pa3IMYHBIX KOMMYHUKAIIHIA;

® pPACCTOSHUE MEXIY SKPaHOM U CTOSIIIMM 3a HUM 3JaHUEM JIOJDKHO OBITh HEe MeHee 10
M.

4.5.3. Yempoiicmseo KoHmp-3Kkpanos u 0yob-3KkpaHos

B Mecrax pacmono)keHusi OCTaHOBOK OOIIECTBEHHOTO TpPAHCIOpTa WM B APYTUX
HEOOXOUMBIX CITydasx ClIeAYeT MPeayCMaTPHBATh Pa3phIBBI B KpaHaXx.

Jns npeaynpexaeHus MPOHUKAHUS TPAHCIIOPTHOTO LITyMa 3a 9KpaH 4epe3 pa3phiB CIEAYyeT
yCTaHABJIMBATH HAIIPOTUB HEr0 KOHTpaKpaH (puc. 4.9).

Tpebyemas Ha KOHTP-3KpaHa (i .o«p.) JOIDKHA COCTABIIAT!

IK.-BKp. = Ipa3p. + 4d: M, (416)

r€ lpasp. - IIMPUHA pa3pbIBa B OCHOBHOM JKpAHE, M;

d - muprHa MPOXo/1a MEX/Ty OCHOBHBIM 3KPAaHOM U KOHTP-9KPaHOM, M.

UToObl HE JOMYCTUTh CHUXKEHHS aKyCcTUYecKoW 3(PPEeKTUBHOCTH OCHOBHOTO JKpaHa B
MECTE pPa3pbIBa, BBICOTY KOHTpP-dKpaHa cjleayeT NpuHMMaTh Ha 60 cM OoJsblie BBICOTHI
OCHOBHOTO JKpaHa, €CJIM OHA cocTaBisieT 3 - 4,5 M, u Ha 90 cM OosIbIle, €ClTM OHA COCTABIISIET
ot 4,6 M 10 6 M.

BMecTo KOHTp-3KpaHa B MecTaxX MPOX0/1a MEeNIeX00B WM MPOE3/I0B CIeHATBHBIX MAITUH
MOJKET OBITh MIPeNyCMOTpeH ayomb-dkpan (puc. 4.10). Yron pacnonoxeHus Mo OTHOUICHHIO K
MarucTpajli HAaKJIOHHOW 4YacTH AyOsib-3KpaHa He JoybkeH mpesblmarh 30°. J{nunHa my0ib-
9KpaHa JoJDKHa ObITh He MeHee 4,7d, rae d - mupuHa npoxoja (mpoesaa) yepe3 AyOJib-3KpaH.
BricoTa 1y0iib-aKpaHa JoJKHA COOTBETCTBOBATH BHICOTE OCHOBHOT'O IKpaHa.
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Puc. 4.9. Yempoiicmeo konmp-skpana npu opeanuszayuu npoxoda (npoezoa) na meppumopuro
3G OCHOBHBIM IKPAHOM:

1 - mpancnopmunas mazucmpans; 2 - 0CHOGHOU dKpan; 3 - KOHmMp-9Kkpau, 4 - sacmpoiika

Puc. 4.10. Yempoiicmeo 0y6nv-sxkpana npu opeanusayuu npoxoda (npoe3oa) na
meppumopuio 3a OCHOBHbIM IKPAHOM:

1 - mpancnopmuas mazucmpans; 2 - 0CHOHOU 9Kpan; 3 - 0yorv-sxpan; y < 30°

45.4. Memoouxa npoexmupoaHusi  NPUOOPOICHO20 — WYMOIAWUMHO20 — IKPAHA
02PAHUYEHHOU OJIUHDbL

BHauaze, B COOTBETCTBUHU C U3JIOKEHHOM paHee METOJUKOW, ONpeenseTcs aKkycTuiecKas
3Q(PEeKTUBHOCTE MpPOTSHKEHHOro  dKpaHa (Ala,np), HMMEIOIIEro Ty K€ BBICOTY H
pAacIIOIOKEHHOTO Ha TOM PAaCCTOSHUHM OT MarucTpaliv, 4TO M JIAaHHBIH 3KpaH OrpaHUYEeHHON
JUTUHBIL.

Jlanee Ha CHUTYallMOHHOM IUIaHE, BBHIOJIHEHHOM B MPOM3BOJILHOM MaclTade, 0TMEYaroT
PAacUYETHYIO TOYKY M COCIMHSIOT €€ MPSIMBIMH OTPE3KaMHU C KOHI[AMH JKpaHa OTrpaHUYEeHHOU
JUIMHBI, @ TaK)Xe OMYCKAIOT MEPIEHAMKYISAp W3 PACUeTHOW TOYKH Ha MPOJAOJIBHYIO OCh
maructpanu (puc. 4.11), onpenensoT yrisl o U oy (B rpagycax) MeXIy MEepHeHIUKYISIPOM U
YKa3aHHBIMH NPSMBIMH OTpe3Kamu (o + ap < 168°).
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Puc. 4.11. Cumyayuonnuiii nian Mecmopacnoniodcenusi IKPaHa 02paHudeHHoUu OIUHbL U
3auuwaemozo om wyma oo6vekma.

1 - macucmpans; 2 - sxpan ocpanuuennoil Onunst; 3 - 30anue, 3auwuwaemoe om wiyma; P.T. - pacuemnas
mouka

ITo Tabn. 4.4 nHaxomutcs BcrnomoraTenbHas BenudnHa (AlLas,np) B 3aBUCHMOCTH OT
paccTosSHUS MEXy OJMKHUM OOPAIOPOM MarucTpaiu U pacyeTHON TOUKOM.
PaccuuteiBaercsa Benuuuna L' mo popmyie

L'= AI—AaKB.np‘ - ALABCH., IbBA. (417)
Tabnuna 4.4
Bcnomorarenbubie BeMUUUHBI AL pgen.

Paccrostame ot 6mpkaiimero Ooparopa MarucTpain IO pacyeTHOH Toukn R, M AL pger,
10 2
15 4
20 5
25 6
30 6
35 7
40 7
45 8
50 8
55 9
60 9
65 9
70 10
75 10
80 10
85 11
90 11
95 11
100 12
105 12
110 12
115 13
120 13
125 13
130 13
135 14
140 14

B 3aBucumMocTH OT yIJIOB 01, 02 ¥ OT BeIMUMHBI L' onpenensitores o tadi. 4.5 BenmuuuHbI

AI—AaAal u AI—AaaZ-
OxoHYaTeNnbHO aKycTH4eckas 3(p(EKTUBHOCTD YKPAHOB OTpaHUYCHHOH ITHHBI (ALAs orp.)

HAXOJUTCS 10 popmyme



AI—Aa.orp. = AI—Aa.a + Aq + AI—ABcr[.a HBA, (418)

rae AL, o - MeHbIIas u3 BeMMYUH ALp, o1 1 ALas op, IBA;
q - mompaBka, ompezensiemMas o Tabu. 4.6, B 3aBUCUMOCTH OT Pa3HOCTHU BEITUYMH
ALps o1 ¥ AL, o2, B3ITOM CO 3HAKOM ILIIOC.

Taobnuupa 4.5

CHWKeHue ypOBHS 3ByKa SKPAaHOM B 3aBHCUMOCTH OT YTJIa O TIPU YCIIOBHH, YTO YTOJI Ol —>
90° (11 B 3aBUCUMOCTH OT yTJIa 02 IPU YCIOBHH, YTO Yrod oy — 90°).

Bemnuuna L', 1BA Yrox oy (Wi o), Tpaxycsl
6 1 2 2 2 3 3 4 5
7 1 2 2 3 4 4 5 6
8 2 2 3 4 5 6 6 7
10 2 3 4 5 6 7 8 9
12 2 3 4 5 6 7 9 10
14 3 3 4 5 7 8 10 11
16 3 4 4 6 7 9 10 12
18 3 4 5 6 7 9 11 13
20 3 4 5 6 8 9 11 14
22 3 4 5 6 8 10 12 14
24 3 4 6 6 8 10 13 15
Tabnuma 4.6.
[TonpaBku AQ
PasHocTb AL, g1 - ALaywol, IBA 0 2 4 6 8 10 12 14
[Tonpaska Ag, 1BA 0 1 1 2 2 3 3 3

4.5.5. Memoouxa npoexmupo8anusi 3Kpanoe pazuvix Munos, OMiUYHbIX Om 6ePIMUKAILHOLL
cmenKu

[Ipy mHpOEeKTHpPOBaHMM DHKPAaHOB B BHUJEC BEPTHUKAIBHBIX CTEHOK, BBINOJHEHHBIX W3
Pa3IUYHBIX MAaTEPUAJIOB, CIEYET PYKOBOACTBOBATHCS U3JI0)KEHHBIMH BBIIIE MOAXO0AAMHU.

[Tpy mpoeKTUPOBAHUU SKPAHOB B BUJI€ BBIEMOK ITOCTYMAIOT CIEAYIOLIMM 00pa3oM.

Ha pa3spe3e BbleMkM Ha uepTeke U3 BEpXHEro Kpas (OpOBKH) BBIEMKH OITyCKalOT
NEepIEHIUKYIIAp Ha OCHOBaHME BbleMKH (puc. 4.12B), M3MeEpSIOT €ro BBICOTY, KOTOpas
COOTBETCTBYET BBICOTE YCIOBHOTO 3KpaHAa-CTEHKH, BIHCAHHOIO B BbleMKYy. Hameuaror
pacyeTHyIO TOYKY 3a IpeJenaMud OpOBKH BBIEMKH W aKyCTHYECKHUN LEHTP TPAHCIIOPTHOTO
MOoTOKa (Ha BBICOTE | M HaJ OChIO caMOM JaibHEN TMOJIOCHI /TIyTH/ ABUKEHUS TPAHCIIOPTA) U
OTIpeNieNIAI0T B COOTBETCTBUU ¢ puc. 4.12B Benuuunbl A, B, C u BHemnHuil yron Bs. Hanee
PAcCCUNTHIBAIOT 3KpaHHPYOMUH 3(dext ycraoBHOro skpaHa-cTeHKH (Alaycncr) M 3aTeM
PAaCcCUUTHIBAIOT HKPAHUPYIOMIUN d3PPEKT BHIEMKH 110 (popmyiie

AL as piien. = ALAyCJ‘I.CT. - DL, (419)

rae DL =1, mpu Bs > 255°,
DL =3, npu Bs > 240°,
DL =5, mpu Bs > 225°,
DL =6, npu s > 210°.

Jns npyrux 3Hadenuii yria s Benuuuny DL HaxoasT uHTepnomisuei.

OTKOCHI BBIEMKH JOJDKHBI UMETh YKJIOH 1:2 mnum 1:1,5. Ha OpoBke BbIeMKH MOXET OBITH
JIOTIOJTHUTEILHO YCTAHOBJIEH AKpaH-CT€HKA BbICOTOW Hyqon, UTO yBEIMUMBAET aKyCTUUYECKYIO
3P PEeKTUBHOCT, KOMOMHUPOBAHHOTO JKpaHa BbIeMKa + CTeHKa. [[ng ee pacyera BHauaie
OTIPENIETISIOT aKyCTUUYECKYI0 3(h()EeKTUBHOCTh BbIEMKH (ALasppen), 3aTEM aKyCTHUECKYIO
3¢ (HEeKTUBHOCTh JOMOHUTEIBHOTO 3KpaHa-CTEHKU (AlLp,qon) U J1aJie€ HAXOMSIT METOJOM
9HEPreTU4eCKOro CyMMHUPOBAHUS X CyMMY:




0,1-AL gy e 0,1-AL o, 5o,
:101g(10 +10 )9 IbA. (4.20)

ALABLICM. +cCT.
[Tpu mpoeKTUpOBaHUH SKpaHA B BUC HACHINH (36MJITHOTO BaJIa U T.II.) B pa3pe3 HACBIHM HA
YepTeke BIHUCHIBAIOT MPSMOYTOJIbHBINA Mapajuieienumnea, cornacHo puc. 4.126, onpenenstor

ero tommuuay W u BHemHue yriel TS u TR.

P.T.

a)

BRT
HEKR

H.II,

HIST

RBE RER

I RPR
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Puc. 4.12. Cxema 0nst pacuema paznocmu xo0a 38yKo8blxX JIyuell 8 ciyuae.

a - 9KpaHa-cemku, o - IKPAHA-HACLINU, 8 - DIKPAHA-BbIEMKU

Qdacan mapauienenunesna, Oojee ONM3KUI K pacdeTHOW TOUYKE, PAcCMATPUBAIOT Kak
YCIIOBHBIH 3KpaH-CTEHKY M PACCUMTHIBAIOT €T0 aKycTHUecKyto dddekrnBHOCTD. [To yrmam TS
u TR Ha ocHoBanmu rpaduka Ha puc. 4.13 onpenensror kodpdunuent (K) n namee HaxomsT
SKpaHUPYIOMUA 3((HEKT HACKINHU:

ALAa.BI,IeM. = ALAZ—).BLIGM. + K(IgW + 017) - DI—; )IBA, (421)
rne DL - o xe, uto u B popmyne (4.19).

B psne cinydaeB HaBepxy Hachllld (3€MJISHOTO Bajla) MOXET OBITh YCTaHOBJIEH
JIOTIOJTHUTENBHBIN 9KpaH-CTEeHKA, YTO YBEIMYUBAECT OOLIYI0 aKyCTUYECKYIO 3(P(PEKTUBHOCTD
TAKOT0 KOMOMHHPOBAHHOTO 3KkpaHa. OHa paccyMThIBaeTCs aHaaoruaHo dpopmysie (4.20).
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Puc. 4.13. Homoepamma onst onpeoenenusi genudurvl K

4.5.6. Obwue pexomenoayuu no KOHCMPYUPOBAHUIO ULYMOZAUWUMHBIX IKDAHOB

Matepuanbl JUisi HM3TOTOBJICHUS DSJIEMEHTOB KOHCTPYKIMI JKPaHOB JIOJKHBI OBIThH
JIOJITOBEYHBIMU, CTOMKUMH K aTMOC(EpHBIM BO3JEHCTBHUSAM, BIMSHHUIO BBIXJIONHBIX Ta30B
aBTOMOOMIIEH, MOTOPHBIX Macel, TPOTUBOTOJIONEIHBIX COJIEH U NETEPreHTOB, YCTOMUYNBHIMU
K BO3JICHCTBUIO MEXAHUYECKUX CPEICTB OUUCTKH.

Haubonee panuoHanbHBIMU MaTepuaiaMu JUIS SKPAHOB SIBISIFOTCS OETOH, Kele300eTOH,
KHAPIHY, CTallb, ATIOMUHHMN, TNIACTMACCHI, IEPEBO C OMOBIAXKHOCTHON MPOIUTKOM.

KoOHCTpyKIIMM OTHOENBbHBIX 3JIEMEHTOB 5JKpaHa JOJDKHBI O0ecrneuynBaTh UX IIJIOTHOE
NpUMBIKAHHE JpYyr K JApyry 0e3 miened u orBepcTuil. HudkHHE 3JI€MEHTBI JOJKHBI
YCTaHaBJIMBATHCS BIUIOTHYIO K MOBEPXHOCTH TEPPUTOPHUH (€3 MPOCBETOB).

OKpaHbl CIIEyeT pacCUUThIBATh Ha CHETOBbIE, BETPOBBIE M CEMCMMUYECKHE HArPY3KH, a
TaK)K€ HA MEXaHUYECKYIO IIPOYHOCTb.

KoHCTpyKTUBHBIE pellleHus] 3KPaHOB, MPEIHAa3HAYEHHBIX IS YCTAHOBKHM Ha YIHIAX WIIU
JIOpOrax C JIBYXCTOPOHHHM pAacIlOJIOKEHUEM 3alMIIaeMbIX OT LIyMa OOBEKTOB, JOJDKHBI
pelycMaTpuBaTh HAJIWYME CO CTOPOHBI MArMCTPadd 3BYKOMOIVIOMIAIOMIUX KOHCTPYKIUHM B
BUJE PE3OHUPYIOIMX NaHeJeH, 3BYKOIMOIVIOMIAIONMX OOJIMIIOBOK WM 3alOJIHEHUH.
3BYKOIOTJIOLIAIOUINE MaTepUaibl, UCIOJIb3yeMble AJs OOJIMIIOBOK WJIM 3alOJIHEHUs KpaHa,
JOJKHBI 0071a/1aTh CTAOMIBHBIMU (DPU3UKO-MEXAaHUYECKUMHU U aKyCTUYECKUMU TOKa3aTelsIMu
B TEUYEHHWE BCEro IMepuoja HKCIUIyaTaluu, ObITh OHMOCTOMKMMH M BIArOCTOMKUMH, HE
BBIJICNIATh B OKPYXKAIOIIYIO CpeAy BpEOHBIX BEIIECTB B KOJIMYECTBAaX, IPEBBIIIAIOIINX
IpeJiebHO AOMYCTUMbIE KOHIIEHTPAIMK JUIsl aTMOC(EpPHOTo BO3ayXa.

Jns  yBenuueHust 3((EKTHUBHOCTH 3BYKOINOTJIOMIAIOMUX OOJHMIIOBOK OHHU  JIOJIKHBI
KPENUTHCS Ha KECTKOM OCHOBAHUHU HETIOCPEICTBEHHO Ha MOBEPXHOCTU 3KpaHa. [[yst 3auuTsl
3BYKOIOIJIOMIAIOIIEr0 Marepuajga OT TMOMaJaHus BJard HEoOXOJUMO TNpeaycMaTpuBaTh
3alIUTHOE MOKPBITUE B BUJE TUIeHKH. CHapyKU SKpaHbl CO 3BYKOIOTIIONIAIONIEH 00INIIOBKOI
JOJIKHBI 3alUINATHCS Iep()OpHUPOBAaHHBIMU JTUCTAMU U3 ATFOMHUHUS, CTATH WJIH MJIACTHKA.

KoHCTpyKTUBHBIE pellIeHNs SKPAHOB JI0JKHBI YAOBIETBOPATH AICTETUYECKUM TPeOOBaHUIM
U YYUTHIBaTh THUIl MECTHOCTH B paiiOHEe MX yCTaHOBKHU. HeoOXommmo cTpeMHUThCs K BHIOOPY
Takoi (OpMbI SKpaHa U OTJEIKU €ro MOBEPXHOCTH, YTOOBI IKpaH MPOU3BOJIMI BIIEUaTICHHE
€CTEeCTBEHHOT'0, CIY4aliHO CO3aHHOTO MPUPOION 00bEKTA.

[ymo3amuTHbIE SKpaHbl HE JOJIKHBI SBISATHCS JIEMEHTaMH MOBBIIIEHHON OMacCHOCTH MPH
Hae3le aBTroMmoOmiei. [l 3TOro SKpaHbl JODKHBI HMETh OTrPAXICHHS KECTKOTO
[apaleTHOr0 WM IOJYXKECTKOro IUIAHOYHOIO THUMA C YCWIEHHBIMH IPOJOJIbHBIMU
BIIEMEHTAaMHU WJINM OBITh 3aIMIICHBI OrPaXIEHUSAMH JI000ro Tuma. OrpaxiaeHus cienyer
yCTaHaBIWBATh Ha paccTosTHUU He MeHee 0,5 M 0T OpOBKHM 3eMJISTHOTO TTOJIOTHA M HE MeHee |



M OT Kpas mpoe3xedl yacTu. PaccTosHue Mexmy OrpakJAeHHEM M SKPAaHOM JOJKHO OBITh
0oJIbIlle MaKCHMAJIBHOTO MpOTHOa OTrpaKIeHUs TpH Hae3[le aBTOMOOWIISL C pPacueTHOH
CKOPOCTBIO U IOCTaTOYHBIM IS BO3MOYKHOCTH MEXaHU3UPOBAHHOW YOOPKH CHETa.

Cy1ecTByIOT pa3HOOOpa3Hble TEXHUUYECKUE PEIICHHMs] KOHCTPYKLUUH 3kpaHoB. ToT mim
MHOW THUN DJKpaHa BBIOMpPACTCS TNPOCKTUPOBUIMKOM HCXOAS M3 OOMMX TpeOOoBaHUH,
OPeIbABISEMbIX K S3KpaHaM, MX apXUTEKTYPHOH BBIPA3UTEIBHOCTH B KOHKPETHBIX
IpaJOCTPOUTEIbHBIX YCIOBUAX, HATMUUS MaTEPUAIIOB JUUIsl U3TOTOBJICHUS.

Hcxons W3 NPUHLMIMAIBHOIO TEXHMYECKOI'O pEIIeHUs HKpaHa, I[POEKTUPOBIIUK
IIPOU3BOJIUT NPUBS3KY 3KpaHa K KOHKPETHOM I'paOCTPOUTEIBHONW CHUTYyallMH, BHIOMPAET €ro
BBICOTY M JUIMHY, a TAKXKE MECTOPACIIONIOKEHHE U (OPMY B ILJIAHE.

Axyctuyeckast 3p(peKTUBHOCTh BEIOPAHHOTO THIIA YKPAaHA OLIEHUBACTCS PACUETHBIM ITyTeM
B COOTBETCTBHHU C BBILIEU3JI0)KEHHON METOIUKOIA.

3eMiIsiHBIE Bajibl OOJAJAIOT PAAOM MPEUMYIIECTB MEpel SKpaHaMU-CTeHKaMu. s ux
CO3/1aHUsl OOBIYHO HCHOJB3YIOT HU3JMIIKUA TPYHTa IOCIE CTPOUTEIbHO-3EMIISIHBIX pPadoT.
CrouMoOCTh COOpYXEHMsI BaJIOB B 2 - 3 pa3a HI)KE 3aTpaT Ha H3TOTOBJIEHME U MOHTaX
9KpaHOB-CTEHOK. B Tene BajgoB MOXHO pacronaraTb aBTOPEMOHTHbIE NPEANPUSATHUS, FApaxKH,
KOJUIEKTOPbl U JIpyru€ KOMMYHMKAI[MOHHBIE CcOOpykeHHs. (O3eJeHeHHE CKJIOHOB BaJlOB
OpUJaeT UM >KUBOMMUCHBIA BuA. OIHAKO Bajbl 3aHMMAIOT JOCTATOYHO OOJIBIIYIO IJIOLIA]b
tepputopuu. IloaToMy MX mpUMEHEHHE 11e1eco00pa3HO B OCHOBHOM B IIPUTOPOJIHBIX 30HAX,
0COOEHHO MU 3aIIUTE OT TPAHCHOPTHOTO LIyMa JAuyHBIX YYaCTKOB U yYaCTKOB KOTTEIKHOU
3acTpoiiku. B pdane ciayyaeB mIMpHHA 3eMIISIHBIX BajOB MOKET OBbITh yYMEHBLIEHAa 3a CUET
OOJIMLIOBKY X OTKOCOB OETOHHBIMU MJIM KAMEHHBIMHU IUIUTaMH.

Xopommii nryMo3amuTHBIN 3 (eKT maeT mpokIaasBaHue TPAHCIIOPTHBIX Marucrpaieii B
BBIEMKaX, 0 JIHY pa3pa00TaHHBIX OBparoB. [lJis MOBBILIEHUS aKyCTHUECKOH 3P pekTuBHOCTH
BaJIOB, BHIEMOK U T.II. B PSJI€ CIyyaeB TpeOyeTcs COOpPYKEHUE MOBEPX HUX SKPAHOB-CTEHOK
(KOMOMHHPOBaHHBIE SKPaHbI).

B ycrnoBusix crnoxuBIIeHCA, a HEPEAKO W TMPOEKTUPYEMOW 3acTpoiiku, Hambosee
IIPUEMJIEMBI DKpPaHbl B BUJE BEPTUKAIbHBIX CTEHOK. Takue sKpaHbl MOTYT U3TOTOBJISATHCS U3
pPa3HbIX MaTepHajoB, HO 4Yalle BCEro MX [JeNalT U3 COOPHOrO MWJIM MOHOJUTHOIO
xKene300eToHa. DKpaHbl MPOCTON GOPMBI OBIBAIOT ABYX THUIIOB:

1. B Buae cTeHOK Kak ¢ HECYIIMMM ONOpaMH, Tak U 0e3 HHMX, CBOOOJHO CTOSILIMMHU Ha
JIEHTOYHOM (hyHJJAMEHTE;

2. KoMOMHMpOBaHHBIMHU, COYETAIOIIUMH KEJI€300€TOHHBIE ATIEMEHThI U IPYHT.

HanOonee mepcrneKTUBHBIMU SIBISIOTCS KOHCTPYKIHMHM U3 YHU(DHUIIMPOBAHHBIX 3JEMEHTOB
3aBOJICKOTO U3TOTOBJICHHUS, TIO3BOJISAIONINE BAPbUPOBATh BBICOTY, IMHY U (JOPMY dKpaHa.

BeicoTa 3kpaHOB yale BCEro cOCTaBiisieT 3 - 6 M, XOTsS BCTpedaroTcsi U 0oJiee BBICOKHUE
skpaHbl (10 16 wm). JlimHAa SKpaHOB MOXKET COCTaBISATh COTHH METPOB U HECKOJBKO
KUJIOMETpOB. [l ynydllleHuss BHEHIHETO BHAA Ha MOBEPXHOCTAX 3KPAHOB-CTEHOK MOTYT
OBITH CHENIaHBl YCTYIBl Pa3HOOOPa3HON (HOPMBI, 3aIMONHIEMBIE 3eMJICH M 3aCa)KUBACMBIC
JIEKOPATUBHBIMHU PACTECHUSIMMU.

5. PexomeHaaumu no onpe/e/ieHHI0 IIyMOBBIX XaPaKTePUCTHK aBTOTPAHCIOPTHBIX
NOTOKOB

MeTtpoJsiornyeckoe odecredyeHne UX U3MepeHust

5.1. IIpu oneHKe IIYMOBOTO BO3JICUCTBHS aBTOTPAHCIOPTHBIX TTOTOKOB HAa OKPYKAIOITYIO
TOPOJACKYIO Cpely W TPH pa3pabOTKe IIYMO3ANIUTHBIX MEPOINPHUATHNA Ha Pa3HBIX CTAIUAX
MPOEKTUPOBAHUS HEOOXOJAMMO BBHITIOJHEHHE AaKyCTHYECKUX pacdyeToOB IO OIMPEAETICHUI0
IIYMOBBIX XapaKTEPUCTHUK aBTOTPAHCIOPTHBIX MOTOKOB HAa YJIWYHO-IOPOKHOM CETH TOPOJOB
U JpYTUX HAaCEeNeHHBIX NYHKTOB, a TaKXe OXXKUIAEMBIX YPOBHEW 3ByKa Ha Pa3IUYHBIX
y4acTKaX CeNUTeOHBIX TeppUTOpHi. VI3BECTHO, YTO BCE paCUCTHBIE METOIbl HMEIOT
HEKOTOPYIO [IOJIF0 TOTPEHIHOCTH, TaK KaK TEOPETUYECKH HEBO3MOXKHO Y4YECTh BCE
MHOT000pa3ue (HaKTOpoB BHEIIHEH Cpenbl W MPU pa3pabOTKE pacdeTHBIX METOJOB BCETaa



NPUXOIUTCS AeTaTh KaKHe-TO YIPOLIAIOIIUE MPEANOIOKEHUS U MpeHeOperatb HeKOTOPhIMU
(dakTOopaMy, HEMOAJIAIOIIMMUCS HENOCPEACTBEHHOMY pacyeTy (HampuMep, KIMMaTH4eCKUMU
dakTopamu, (akTopaMu, XapakTEpU3YIOIIMMH TEXHUYECKOE COCTOSIHHE aBTOMOOWICH B
noroke M 1p.). Bmecte ¢ Tem, mpu pa3paboTKe pacdyeTHbIX METOJMK MHOTIHE aBTOpPBI
IBITAlOTCS TOBBICUTh TOYHOCTh PAcu€TOB 3a CYET BBEJAEHHUS SMIIMPUUYECKUX IOINPAaBOK,
IOJyYEHHBIX IyTE€M aHAJIN3a pe3yJbTaTOB HATYPHBIX M3MEPEHMUH LIyMa aBTOTPAHCIOPTHBIX
OTOKOB. 113 Bcero 3Toro MokHo ciennath JBa OCHOBHBIX BBIBOJA!

® BO-NIEPBBIX, M MOIXy4eHUs Hambosee JOCTOBEPHBIX IIYMOBBIX XapaKT€PUCTUK
ABTOTPAHCIOPTHBIX TIOTOKOB Ha CYIIECTBYIOUIMX YIMLAX U JOporax HeoO0X0AuMo
IIPOBE/ICHUE HATYPHBIX U3MEPEHUI aBTOTPAHCIIOPTHOI'O IIyMa;

® BO-BTOpPBIX, HATYPHBIE U3MEPEHUS HEOOXOIUMBI JUIsl YTOYHEHMSI pACUETHBIX METOIUK.

B cBsi3u ¢ 3TUM, BO3HHMKAET HEOOXOAUMOCTh Pa3pabOTKH M MCIIOJIb30BAHMS HA MPAKTHKE
€IMHOM METOJIUKU H3MEPEHHUs] IIYMOBBIX XapaKTEepPUCTHK aBTOTPAHCIOPTHBIX IHOTOKOB, a
TaK)K€ aHaJOIMYHON METOJIMKH, HO 10 OTHOUIEHHIO K OLIEHKE IIYMOBOI'O peXHMa B JKUJIOU
3acTpoiike (Ha CeMMTEOHON TEPPUTOPHH ).

5.2. HarypHble wu3MepeHHS IIYMOBBIX XapaKTEPUCTHK aBTOTPAHCIOPTHBIX I1OTOKOB
JOJDKHBI TPOBOIUTBC B cootBercTBHM ¢ ['OCT 20444-85 [1]. B kauecTBe HIyMOBOI
XapakTepucTuku aBTroTpaHcnopTHoro motoka [OCT 20444-85 ycTaHOBWII SKBUBAJICHTHBIM
ypoBeHb mymMa (Lasg, ABA), u3mepennsiii Ha pacctosnuu 7,5 + 0,2 M 0T ocu ONMXKHEH K
TOUYKE U3MEPEHUS MOJIOCHI IBUKEHUS TpaHcnopTa Ha BbicoTe 1,5 £ 0,1 M oT ypoBHS npoe3skeit
yacTH. B ycloBHsAX CTECHEHHOHM 3acTpOWKM [OIyCKaeTcsl pacrojiaraTb H3MEpUTENIbHBIN
MUKpPO(QOH Ha pacCTOSHUU MEHbIIEM 7,5 M OT OCH OJM>KHEW IOJIOChl, HO He Ommxe 1 M oT
CTEH 3/1aHUi, CIUIOIIHBIX 3a00pOB U JAPYrHMX COOPY)KEHHUH WIM 3JIEMEHTOB peibeda,
OTpaXkarolllMX 3BYK. B ciryyae pacnosokeHus: yiaullbl WU JOPOTU B BBIEMKE M3MEPUTEIbHbBIN
MHUKpPO(OH yCTaHABIMBAIOT Ha OpoBKe BbleMKH Ha BbicoTe 1,5 + 0,1 M OT ypOBHS 3eMJIH.

5.3. Mecta npoBeeHUs U3MEPEHUM BBHIOMPAIOTCS Ha MPSMOJIMHEHHBIX TOPU30HTAIbHBIX
y4acTKax YJMIbl WIM JOPOTU C YCTAaHOBMBILEHWCS CKOPOCTBIO JBMKEHUS aBTOTPAHCIIOPTHBIX
CPEICTB W Ha paccTOSHMM HEe MeHee 50 M OT TpPaHCHOPTHBIX Y3J0B M OCTAaHOBOK
OOIIIECTBEHHOTO TpaHcHopTa. M3MmepeHHMs TNpOBOAATCA MpU  Xopolled moroae (mpu
OTCYTCTBHH OCAJIKOB WJIM TyMaHa) U MPHU YCIOBUH, YTO IOBEPXHOCTh MPOE3KEN YaCTH YIIULIbI
WIH JIOPOTH SBJIAETCS YUCTOM M CyxoW. CKOpOCTb BETpa B MOMEHT IIPOBENEHUS N3MEPEHUN
HEe Jo/DKHa mpeBblmate 5 Mm/c. Ilpu ckopoctu Berpa cBbimie 1 M/C Ha HU3MEpPUTENbHBIN
MHUKpPO(OH JOJKEH OBITh HaJIeT MPOTUBOBETPOBOM KOJIIAK.

5.4. Tlpu mpoBeiCHUN M3MEPEHUM CleNyeT M30erath MOTMOJHUTEILHOTO BO3JEHCTBHS HA
U3MEPUTENIbHYIO  ammaparypy  BHOpauui, MAarHUTHBIX UM DJIEKTPUYECKHX  MOJeH,
PaAMOAKTUBHOIO U3IY4YEHHUS M JIPYIMX HEOJaronmpusTHBIX (PAaKTOPOB U PYKOBOJACTBOBATHCS
IIPY 3TOM MHCTPYKLHSMHU Ha anmnaparypy.

5.5. H3mepeHus IIyMOBBIX XapaKTEPUCTUK MPOBOJATCA B IEPUOJ] MAKCUMAaJIbHON
MHTEHCUBHOCTH JIBH)KEHUSI TPAHCIOPTHBIX CPEACTB (JHEM - B 4ac MUK, HOUBIO - B Hauboiee
LIYMHBIN 4ac).

5.6. HaTypHble M3MEpEHHs BBINOJHAIOTCS C TOMOLIBIO AKyCTMYECKOW ammaparypsl -
MHTETPUPYIOIINX LITYMOMEPOB, KOMOWHUPOBaHHBIX WU3MEPUTEIBHBIX CHUCTEM,
ABTOMATHUYECKUX YCTPOMCTB, ynosierBopstomux TpedoBanusmM ['OCT 17187-81 u 'OCT
17168. 3naueHus ypoBHeH IIymMa JOJDKHBI CUUTBIBATHCS C MPUOOPOB C TOUHOCTHIO HE HUXKE 1
nb (aBA).

5.7. llepen HavanoM M mOCJE€ MPOBEAEHUS KaKIOTO H3MEPEHMs amnmaparypa JOJDKHA
kanuopoBaThes. [IpennmoutuTenbHON sBieTCs KanuOpoBKa € TOMOIIBIO aKyCTHYECKOTO
KanuOparopa, KOTopasi M03BOJISIET MPOBEPUTh BECh U3MEpPUTENbHBIN TpakT. [Ipu oTcyTcTBHM
aKyCTMUECKOro KanuOpaTropa JOMYyCKaeTcsl AJIeKTpUyeckas KaluOpoBKa H3MEPUTELHOTO
TPaKTa, OJJHAKO IPU 3TOM BHE MPOBEPKU OCTACTCS U3MEPUTEIBbHBIH MUKPO(OH.

5.8. Bes mpumeHsmomascs anmnaparypa Mo CBOMM METPOJOTHYECKHMM XapaKTEpPUCTHUKaM
nomkHa yaosierBopATs TpeboBanusiM [OCT 17187 u FOCT 17168 u umers AeiicTByromue
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CBUJIETENILCTBA O FOCYIapCTBEHHON ITPOBEPKE.

5.9. B xadecTBe U3MEPUTENIHHON aNmapaTypbl pEKOMEHAYETCS MCIOJIb30BaTh anmnaparypy
¢upmer «bprons u Kpep» (lanus) u nmpexe Bcero - Npenu3noHHbIe myMomMepsl Tuna 2230 u
2231 u gpyrux OoJjiee MO3AHUX THUIIOB, aHAIM3ATOp ypoBHEH mryma Tumna 4426. Bo3MoxHO
NPUMEHEHHE JIPYTHX aKyCTHYECKHMX MpPUOOPOB, B TOM YHUCIIE M Pa3pabOTaHHBIX APYTUMH
bupmamu.

5.10. Bo3moxHBI ABa crmoco0a BBIIOJHEHHUS HATypHBIX u3MepeHuil. [Ipu mepBom,
IIYMOBAasl XapaKTEpPUCTHKA OIpPEAENsAeTCS HENOCPEACTBEHHO Ha MecTe u3Mmepenuil. Ilpu
BTOPOM CIIOCO0€, MCCIeyeMbIi IIIyM 3alrChIBAETCS B HATYPHBIX YCIOBHSIX Ha MarHUTO(OH.
[ToryueHHbIE MArHUTHBIE 3aITUCH IIIyMa 3aT€M aHATU3UPYIOTCS B JIAOOPATOPHBIX YCIOBUSIX.

5.11. M3meputenbHble MUKPO(QOHBI MPHOOPOB BO BPEMs M3MEPEHUI HAINpPaBISIOTCS B
CTOPOHY TpPAHCIOPTHOTO MOTOKAa. [[1s yMeHbIIEHUs BIMSHUS HA TOYHOCTh H3MEPEHHI
OTpaXEHMI 3ByKa OIlepaTop JOJDKEH HaXOJUTbCs Ha paccrosHuu He MmeHee 0,5 M oT
U3MEpUTeNbHOTO MuKpodoHa. Ilepexiroyarens 4YacTOTHOM XapaKTEPUCTUKH HPUOOpPOB
YCTaHABIMBAETCS B IOJOXEHUE KOppeKuuu «A», a MepeKiIrdareab BpPEMEHHOU
XapaKTEPUCTHUKU - B MOJIOKEHHUE «OBICTPOY.

5.12. Kak npaBujio, NpeArnovYTUTENbHBIMU SABIISIOTCA U3MEPEHUS TYMOBBIX XapaKTEPUCTUK
npubopaMy, HEMNOCPEACTBEHHO aBTOMATUYECKH HW3MEPSIOIIMMHU HKBHUBAJICHTHBIE YpPOBHU
myma. M mume npu otcyrerBun Takux npudopoB TOCT 20444-85 nomyckaeT mpoBeneHHE
U3MEPEHUI ¢ MOMOIIBI0 TPUOOPOB CO CTPENOUYHBIM WHANKATOPOM ypOBHEH 3Byka. [Ipu a3Tom
MHTEPBAJIbl MEKY OTCUETaMU YPOBHEH 3BYyKa JAOJKHBI COCTABIATE S5 - 7 €, OTCUETHI JOJIKHBI
MPOBOJIUTHCS B TEUYEHHE BCEro IEepuoAa H3MEPEHUM Kak IpU HAJIMYUM HAa Yy4acTKe
TPAHCIIOPTHBIX CPENICTB, TaK U PU UX OTCYTCTBUH.

5.13. MHorouuciieHHbIMU U3MepeHusiMy, npooauBumuci HUMC® u npyrumu Hay4HO-
MCCIIEIOBATEILCKUMH OPTaHU3aIMsIMHA, OBLJIO HEOJHOKPATHO JOKA3aHO, YTO JJIS MOTYYCHHUS
HaJIeKHOTO 3HAYEHUS IIIYMOBOM XapaKTEPUCTUKU aBTOTPAHCIIOPTHOTO MOTOKA B YACHI «ITHK»
JIOCTAaTOYHO TPOBOJIUTH M3MepeHus Imyma B TeueHue 10 - 30 muH (B 3aBUCHMMOCTH OT
UHTCHCUBHOCTH  JIBWXKEHHs  TpaHcmopTa). [lostomy ¢ yderom 3Toro  (paxropa
POJOKUTEIBLHOCTh KaX/I0r0 OTAEJIBHOIO M3MEPEHHUs JOKHA HAXOIUThCS B YKa3aHHBIX
npenenax. B nenom ciemyer pykoBOJICTBOBATHCS MPABUIIOM, YTO BO BpeMsl U3MEPEHUN MUMO
TOYKH M3MEpPEHUN JOJKHO TpoexaTh He MeHee 200 TpaHCHOPTHBIX EAMHHUI] CYMMapHO B
000X HaMpaBIICHUSX.

5.14. YpoBHU 1IymMa MOMEX, CO37jaBa€MbIX MIOCTOPOHHUMH HCTOYHHUKAMHM IIyMa B MEPHO]
U3MEPEHUs IIyMOBOM XapaKTEepUCTHKH aBTOTPAHCIOPTHOIO MOTOKA, TOJDKHBI OBITh HE MEHEe
yeMm Ha 20 1BA HuXe ypoBHEW IIymMa TPAHCHOPTHBIX CPEJCTB IPU MPOXOKIECHUU UX MHUMO
MU3MEPUTENIHON TOUKH.

5.15. Bo BpeMsa HaTypHBIX H3MEPEHHN OJHOBPEMEHHO C OMNPEACIEHUEM IIYMOBBIX
XapaKTEPUCTUK ABTOTPAHCIIOPTHOTO IOTOKA MOJCYUTHIBAETCS KOJMYECTBO TPAHCIOPTHBIX
CPEICTB KaXXJI0ro BUIa (JIETKOBBIC, TPY30BbIE aBTOMOOWIH, aBTOOYCBI, MOTOITUKIIBI), UYTO
MO3BOJIIET PACCUUTATh 3aTeM (PAKTUUYECKYI0O HMHTEHCHUBHOCTH [IBIDKEHUS M (PaKTUUECKUIl
JI0JIEBOI COCTaB TPAHCIOPTHOTO MOTOKA.

5.16. Ilpm HaTypHBIX H3MEpPEHUSX CIEAYyeT TaKKe OLICHUBATb CPEJHIOI CKOpPOCTb
JBUKEHHS] aBTOTPAHCIIOPTHOTO MOTOKA. /{715t 3TOro mpoBoAsTCS U3MEpPEHUs BpEMEHU ITpoe3/ia
pPa3IMYHBIMU TPAHCIOPTHBIMU CPEJCTBaMU ydacTka fopord JiuuHoi 20 - 30 m. [TonyuenHsie
3HaYEHMs BPEMEHHU Ipoe3/ia Ui pa3HbIX aBTOMOOMIIEH KaXKI0ro TUIIA (JIETKOBBIE, TPY30BbIE U
aBTOOYCHI) 3aTEM YCPETHSIOTCS.

CpenneB3BelIeHHAsi CKOPOCTh MOTOKA B LIEJIOM OIpeeNsieTcs no ¢popmyie

v _vH'Pﬂ'i‘VFp,'Prp_'i‘Va'Pa
e 100 '

rae V - cpenHsis CKOpOCTb JIETKOBBIX, IPY30BBIX aBTOMOOMIIEH M aBTOOYCOB COOTBETCTBEHHO;
P - mpomeHTtHas a0y B TMOTOKE JIETKOBBIX, I'PY30BBIX aBTOMOOMJIEH M aBTOOYCOB
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COOTBETCTBEHHO.
[Tpu sTOM IS OTACIBLHOTO TPAHCIIOPTHOTO CPEACTBA CKOPOCTh Vi OMpeaessieTcs Io
dbopmyie
Vi =36"ly,/ti, xM/4,

rae ti - Bpems mpoes3za i-bIM TPaHCIIOPTHBIM cperactBoM ly, = 20 - 30-meTpoBoro yuacrka
yiuibl (10poru), C.

CpenHsisi CKOpPOCTb TPAHCIIOPTHBIX CPEJICTB OINPEACICHHOTO BHJA PACCUUTHIBACTCS IO
bopmyie

<

V=> -1
1

= |

rae N - YUCiIo U3MEPEHUN.

5.17. Meroauka u3MepeHHsl YPOBHEH 3ByKa Ha CEITUTEOHOW TEPPUTOPUU COOTBETCTBYET
['OCT 23333-78 [10] u npuMeHsieTcs IUIs OLICHKU YPOBHEH IlIyMa, CO371aBaeMOr0 BHEITHUMHU
UCTOYHHKAMHU, B YAaCTHOCTM AaBTOTPAHCIOPTHBIMU IIOTOKAMHM Ha Yy4YacTKax CeJUTeOHON
TEPPUTOPUU U B IIOMEIICHUSX KUIIBIX U OOIIECTBEHHBIX 3aHUH.

5.18. M3mepeHust MpoBOJAATCS € MOMOIIBIO TeX K€ MPUOOPOB (MU TeX ke TPeOOBaHUAX K
HUM U K [TIOMEXaM OKpY)KaloIllel CpeJibl), YTO U IPU U3MEPEHUU IIYMOBON XapaKTEPUCTUKU
aBTOTPAHCIIOPTHBIX OTOKOB. OHAKO 3/1€Ch UMEIOTCS OTIEIIBHBIE OTINYHNS, 3aAKIF0YAIOIINECS
B CJICAYIOLIEM:

® u3MEepUTENbHbIE TOYKM BBIOMpAIOTCS B 3aBUCHUMOCTUM OT Ha3HA4YEeHUs YYaCTKOB
ceJIUTeOHON TeppuTOopuM Ha BbicoTe 1,2 - 1,5 M Haj ypOBHEM TEpPPUTOPUHU M HA I'PAHULE
ydacTka, HambOojee OJM3KOW K TpaHCIOpPTHON Maructpanu. Ilpu u3aMepeHusX ypoBHeH
aBTOTPAHCIOPTHOTO IIyMa OKOJIO (acajioB 3/1aHUI U3MEpPUTEIIbHbIE TOUKH BHIOUPAIOTCS B 2 M
oT (acaloB M Ha YpPOBHE CEpPEeIMHbl OKOH IE€PBOrO U TOCIEAHEro (WM HHOTIO,
NPECTaBIISIOIEro 0COOBI HHTEPEC) 3TaXa 3JaHMs;

® [IpU NPOBEIECHUU H3MEPEHUN BHYTPHU IMOMEIIEHUHN 37aHUI BbIOMpaeTCs B OONBIINX
MOMEIICHUAX He MeHee 3 M3MEPHUTEIbHBIX TOYEK, B HEOOJBUIMX MOMEUICHUAX (OOBIYHBIX
JKUJIBIX KOMHAaTaXx) OOBIYHO OJIHA U3MEpUTEIbHAsl TOUKa Ha BeicoTe 1,2 - 1,5 M Haxg ypoBHEM
10JIa ¥ Ha pAacCTOSHUU He MeHee 1,5 M oT okHa. [Ipu n3mepeHusx okHa U JBEPU MOMEIEHUS
JOJKHBI OBITH 3aKpbITHl. ECIM BEHTWIALMS MOMELIEHUS MPOU3BOIUTCS YE€pe3 OTKPBITYIO
bopTouKy, ppamyry, y3Kyl CTBOPKY (COrIacHO TpeOOBAHHSM CAaHUTApHBIX HOPM), TO 3Ta
(dopTouKa UM T.Il. BO BpEMsI U3MEPEHUN JOHKHA OBITh OTKPBITA;

e [IpU M3MEpPEHMAX IymMa OKoyo ¢acajga 3J1aHHs OKHA, OAJKOHHBIE JIBEPU, OKOJIO
KOTOPBIX HPOM3BOJIUTCS H3MEPEHHE IIyMa, JOJDKHBI OBITh 3aKpbITHl, a H3MEPUTENIbHBIN
MUKpPO(OH JO0KEH ObITh YKPEIUIEH Ha IITaHre, BBIABUHYTON M3 OTKPHITOTO OKHA COCETHETO
MIOMEILEHUS, U PACIIOJIOKEH B U3MEPUTEILHON TOUKE.

5.19. Bo Bpemst u3MepeHHil BCE€ TOCTOPOHHHME MCTOYHUKH IIymMa B MTOMENICHUAX JOJKHBI
OBITH OTKJIIOUYECHBI.

® HENOCPEJCTBEHHAasl UIMTEIbHOCTh HM3MEPEHUH Takas >Xe, KaKk M IpU H3MEpPEeHHH
IIYMOBOM XapaKTEPUCTHKH aBTOTPAHCIIOPTHBIX MOTOKOB, a 00IIee BpeMs OLIEHKH LIIyMOBOTO
pe’)kuMa B TOMEIIEHWH MM HA YYacTKe CeNUTeOHOW TeppUTOpUM CieqyeT NPUHUMATh B
JTHEBHOW ITEPHOJT CYTOK paBHBIN § yacaMm, B HOYHOM nepuoy - paBHbii 0,5 gaca.

e BO BpeMs NpOBEJIEHHUs M3MEPEHMH JOoJKHA ObITh 3auKcHpoBaHa BCsl HEOOXOAMMAs
uHpopMmanus 00 MCTOYHHMKE IIyMa, O MECTe, BPEMEHHM U YCIOBHSIX H3MEpEHHH, O
MIPUMEHSBILICICS anmaparype.

5.20. [JIna wu3ydeHHs 3aKOHOMEPHOCTEH CHUKEHHMS aBTOTPAHCIOPTHOIO IIyMa C
YBEJIMYEHUEM PACCTOSHUS OT YJIUIBI (IOPOTH) PEKOMEHIYETCS MPOBOJAUTH OJHOBPEMEHHbBIE
MOTApHBIE N3MEPEHUS IlIyMa B IBYX TOUYKAX, PaCIIOJIOKEHHBIX 10 MEPIEHAUKYISIPY K YIULE
WIM I0POre, HO Ha Pa3HbIX pacCTOsHUAX. IIpu 3TOM 0Ha TOYKa OCTOSTHHO PacIoJIaraercs B
7,5 M OT ocH OJIMKHEN ITOJIOCH! IBIKEHUS



(Kak ¥ TpU ONpPENENIECHHUM IIYMOBOM XapaKTEPUCTHKH), a BTOpas TOYKa H3MEpPEHMH
pacronaraercs mnocieaoBarenbHo Ha pacctosHun 15, 30, 60 u 120 M 1 T.. OT HOpoOTH
(BO3MOXEH HAOOp APYruX paccTosiHuii). Pa3HOCTh ypOBHEH 3ByKa B OOPHOM Touke (7,5 M) H
BTOPOM TOYKE XapaKTEpU3yeT CHIKEHUE LIyMa C PACCTOSHUEM MEXIy 3THMH TOYKaMHU.
AHanu3 NONapHbIX pa3HOCTEH YPOBHEW IO3BOJIIET IOJy4YaTh 3aKOHOMEPHOCTHM CHMIKEHUS
IIyMa C PacCTOSHHUEM, HE3aBHUCHMO OT M3MEHEHHUS IIYMOBOH XapaKTEPUCTHKH IIOTOKA, OT
OJTHOW CepHUM M3MEPEHUH K IPYroil M MpeACTaBisATh MX B BHJAE Ipaduka. B momydaBmmxcs
IPU U3MEPEHUAX YPOBHAX LIyMa aBTOMATHUYECKH YYUTHIBAIOTCS BCE (AKTOPHI, BIUSIOIINE HA
pacnpocTpaHEHHE TPAHCIOPTHOI'O IIyMa HAa COOTBETCTBYIOIIEM Y4YacTKE IpUJIErarolei
TEPPUTOPUH.

5.21. Ilony4yeHHble NpU HU3MEPEHMSIX JAaHHbIE MOTYT OBITh MCIOJIb30BaHbl Kak JUIs
HEIIOCPEICTBEHHON OLICHKM ILIYMOBBIX XapaKTEPUCTUK aBTOTPAHCIOPTHBIX IIOTOKOB U
IIYMOBOTO pEXHMMa Ha CEIMTEOHON TEPpUTOPHM W B 3aCTPOiKe, Tak WU A Pa3paboTKU H
YTOYHEHMsSI METOJMK pacdyera OKMIAeMOro IIYMOBOTO peXuMa B 3acTpOiike H Ipu
pa3paboTKe ILIYMO3AUIUTHBIX MEPONPUATHUN, B YaCTHOCTH, MpPU IPOEKTHPOBAHUU
LIYMO3AIIUTHBIX SKPaHOB.

Hpuiaoxenus
[Tpunoxenue 1
HexoToprble cBeieHUs1 U3 aKyCTHKH

Xapaxmepucmuku 36yko6o2o nosis. Konebanus B xKHUAKOU, TBEPAOH U ra3000pa3Hoi cpefe
B nuama3oHe yactor 16 I'm - 20 I’y BocripuHuMaloTcst 4esnoBekoM Kak 3BYK. Kosebanus c
yacTtoraMu Huxke 16 'y Ha3biBatoTCst HH(pa3ByKoM, Bbie 20 KI'I - yIbTpa3ByKOM.

M3MeHeHne COCTOSIHMSI BO3JYLIHOM Cpenbl INpU pacHpOCTPAHEHUU 3BYKOBBIX BOJIH
XapaKTEepU3yeTCs 3BYKOBBIM JABJICHUEM p - IPEBBIIICHUEM JABICHUS HaJ JaBJICHUEM B
HEBO3MYILEHHOM cpene, [a.

3BYKOBBIE BOJIHBI B BO3AYX€ SBIIIFOTCS HPOJOJbHBIMH. OHM pacupOCTPaHSIOTCS C
KOHEYHOM CKOPOCTBIO (Cy), KOTOpas 3aBUCUT OT TemmepaTypbl. CKOpOCTh 3ByKa C; MpHU
HOpMaJIbHBIX aTMOC(epHbIX ycioBUsX (Temmeparypa 18 °C, atmocdepHoe 1aBieHue 10 ITa)
340 m/c.

BaxHO! aKyCTHYECKOM XapaKTEPUCTUKON BO3LYLIHON CPEIbl, IOMUMO CKOPOCTH 3BYKA,
ABJIIETCS. BOJIHOBOE COIPOTUBIIEHUE, KOTOPOE BXOJUT BO MHOTHE pacueTHble ¢popMyibl. s
BO3/yXa IPU HOPMAJbHBIX aTMOC(EPHBIX YCIOBHUAX BOJHOBOE CONPOTUBIECHUE pycy = 420
Hc/M3, Ps - INIOTHOCTH BO3/yXa.

IlepeHoc 3Heprum B BO3QyXE NPHU PACHPOCTPAHEHUH 3BYKOBOH BOJHBI XapaKTEpU3yeTCA
MHTCHCHBHOCTBIO 3ByKa |, BT/M?, ompemenseMoil CpeIHHM KOJHYECTBOM SHEPIHH,
NIEPEHOCUMOH Yepe3 MIIOMAAKy EAMHUYHOM IJIOIAAN 3a €AUHUILY BPEMEHH.

[pyroii >HEpreTM4ecKOM XapakTEPUCTHUKON 3BYKOBOIO TIOJISI SIBISETCA IUIOTHOCTH
3ByKOBOIl sHepruu (o, Jpk/M®), paBHas CpemHell MO BPEMEHH CyMME MOTEHIHAIBHOH M
KMHETUYECKOW SHEPTUU BOJHBI B €MHUYHOM 00bEME CPEJIbI.

WMHTEHCUBHOCTh 3ByKa M IUIOTHOCTh 3BYKOBOH PHEPIMM TECHO CBS3aHbl C BEIMYHMHAMU,
onpeAeNaomnMU GU3N0IIOTHYECKOE BO3IEHCTBUE IIIyMa Ha YeJIOBEKa.

3BYKOBO€ II0JIE B TIIOMEIIEHUAX COCTOMT M3 IIOJsA MpsMOro 3ByKa, HAYIIETO
HEINOCPEJICTBEHHO OT MCTOYHMKOB, M TOJS OTPAXEHHOTO 3ByKa. BO MHOIMX NpakTUYecKH
BO)XHBIX CIy4asx MOJiE€ OTPAKEHHOTO 3ByKa IU(PQYy3HOE, T.e. MOXKHO CUUTATh, YTO OHO
OJIMHAKOBO BO BCEX TOYKAaX MOMELIEHUS M B Ka)XJOW TOYKE COCTOUT M3 BOJIH, KOTOpBIE C
paBHOM BEPOSATHOCTBIO MPUXOAAT B 3Ty TOYKY IO pa3HbIM HampasieHusM. Hepenko
(HampuMmep, TpU TNPOXOXKJIEHUU 3ByKa B JaHHOE TIOMEUIEHHE U3 COCEAHEro 4Yepes
pasfensdoolee UX OrpaXIeHUE) 3BYKOBOE IIOJIE BO BCEM IIOMEIIEHWHM MOXHO CUHUTATh
T y3HBIM.

B auddy3HOM 3BYKOBOM TI0JIe CPEIHMIA 110 BPEMEHH KBaJpaT 3BYKOBOTO paBieHms (p2),
MHTCHCHBHOCTB 3BYyKa (I) - OHa ofMHaKOBa BO BCEX HAIPABICHUSX - M INIOTHOCTH 3BYKOBOM



SHEPruu (M) CBSI3aHbI IPOCTHIMU COOTHOIICHUSIMHU:
o= lechBZ; | = c /4.

Xapaxmepucmuku ucmounukog uiyma. VICTOUHMKH IIyMa XapaKTEpHU3YyIOTCs 3BYKOBOM
MOIIIHOCTbIO, HAIIPABICHHOCTHIO M YACTOTHBIM CIIEKTPOM H3JIyUEHHUSI.

3BykoBo# MomHOCcTEIO (P, BT), ncTOYHMKA 1IymMa Ha3bIBAIOT OOIIYIO0 3BYKOBYIO DHEPIHIO,
U3ITy4aeMyl0 UM B €JIUHHUIY BpEMEHH. 3BYKOBas MOIIHOCTb ONpENENsIeTcs IOTOKOM
MHTCHCUBHOCTH 3ByKa 4Yepe3 3aMKHYTYI0 IIOBEPXHOCTh IUIOMAAbI0 (S), OKPYKaoUIyIo
MCTOYHUK 3BYKa:

P= § IdS.

BOJIbIIIMHCTBO MCTOYHHMKOB H3JIy4alOT 3BYK HEOJWHAKOBO B pPa3HBIX HAIPABICHUSX.
HampaBiieHHOCTh M3Ty4eHHsI 3ByKa MCTOYHHKOM B Pa3HBIX HAIPABJICHUSX XapaKTCPU3YIOT
dakTopom (koddduimenTom) HarmpaBiaeHHOCTH (D), paBHBIM OTHOIICHHIO HWHTCHCHBHOCTH
3BYyKa, CO3/1aBa€MOT0 MCTOYHMKOM B CBOOOJHOM TOJI€ B JTaHHOW TOYKE CQephl, B IEHTpPE
KOTOPOHM OH HAaXOJHTCs, K CPeIHEH MHTEHCUBHOCTH 3BYKa Ha TIOBEPXHOCTH TOH ke cepsl:

@ = lep; lep = PlAnr?

rae I - paguyc ykasanHod cdepsl. Benmumna @ HopmHpoBaHAa U yIOBIETBOPSIET
COOTHOLLIEHUIO

f Dd = 4,

rae df2 - 3IeMEeHT TeJIeCHOro yria 47w, B KOTOpbIN u3ilyyaeTcs 3ByK. Benuunna @ 3aBucHUT OT
HanpaBieHus. Jlns HeHampaBieHHOro ucrouHuka @ = 1. HanpaBieHHOCTb H3ITy4deHHs
IPOSIBIISIETCS,, B OCHOBHOM, B O0JIACTH NPSIMOTO 3BYKA, I0JIE€ OTPaKEHHOTO 3BYKa OOBIUYHO
MaJio 3aBHCHUT OT HAINPaBJIEHHOCTH U3Ty4eHUs] UCTOUYHHUKA.

Ypoenu eenuuun. B akycTHueckux pacdyerax HCIONb3YIOT Jorapudmuueckue ypoBHH, Ab,
MHTEHCUBHOCTH 3BYyKa

L, =10 Ig (I/1p),
3BYKOBOTO JaBJICHUS
L =101g (p/p°),
CKOPOCTH YacCTHULl CPEbl
L, =10 1g (v*/y’o),
3BYKOBOU MOIIIHOCTH
L, =10 Ig(P/Py)

U T.J. 31eChb P U | - CPEIHEKBAIpaTHYECKUE 3HAYCHHsI 3BYKOBOTO JaBieHus, [1a, u ckopocTw,
M/c; lg = 10 Br/w?, po = 2:10° Ila, yo = 5-10® m/c, Py, = 10*? Br - COOTBETCTBEHHO,
WCXOJIHBIE MHTEHCHBHOCTHh 3BYKa, CPEIHEKBAIPATHUYECKHE 3BYKOBOE IABJIEHWE M CKOPOCTH
YacTHI], 3BYKOBast MOITHOCTb.

HcxonHast 3ByKOBas MOIIHOCTh pPaBHA 3BYKOBOM MOIIHOCTH, IEPEHOCUMON 3BYKOBOU
BOJIHOM MHTEHCUBHOCTHIO |g 4epe3 eAnHMILY TITOIIaH.

YpoBeHb CyMMBI HECKOJIBKUX BETHYUH OMPEICIACTCS M0 YPOBHAM mocieanux L rae i = 1,
2, ..., N, COOTHOLIEHHEM

L., =10 |g(i10"-lLi j
@

TA€e N - YUCIO0 CKJIAaJAblBAEMbIX BCIWYUH. ECJII/I, Halmpumep, CpCAHsAd BCIMYMHA KBaApaTa



. 2 2
3BYKOBOTO JIaBJIEHUS B HEKOTOPOU TOUKE Cpelbl (p°¢),,) PaBHA CyMMe CPEAHHX KBaapaToB (p)
3BYKOBBIX JaBJICHHH OT/ACIBHBIX BOJH, MPHUIICANIAX B 9TY TOYKY OT HECKOJIBKHX HCTOYHHKOB
WU 110 HECKOJIBKHUM ITYTSIM PaclpOCTPAHCHHUSL:

p(ZZyM = lelz’

TO YPOBHHU CKJIAJBIBAIOTCS DHEPreTHYCCKH, U CYMMApHBIH YPOBEHb 3BYKOBOIO JIABIICHHUS
(Lcyw)e maHHOM TOuke ompenensercs Gpopmyinoil (a), B koropoi (Li) - ypoBeHb 3BYKOBOTO
JaBJIeHHs JUIs I-il BOJHBI B JaHHOW Touke. [Ipu «pydHOM» cyeTe CyMMHpPOBaHHE YpOBHEH
BBITIOJIHSIOT 10 HOMOTPaMMaM HJTU C TIOMOIIBIO CIICTYIOLIMX JTaHHBIX.

Pa3HOCT“L ZIBYX CKIQ/IbIBACMBIX | ) 1 2 3 4 5 6 7 8 9 | 10| 15
ypoBHEH, ab...

Job6aBka k Oonee BbIcCOKOMYy ypoBHWO,| 3 25| 2 |18 (15|12} 1 {0806 |05|04]|0,2
HeoOXoauMast TSI MOJTYYCHUSI
CYMMAapHOT0 YpOBHs, Ab.

Ecnu cxnagpiBaemele ypoBau oxunakoBsl (Li=L,1=1,2, ..., n), To L., = L + 10Ign.

YyBCTBUTEIBHOCTh CIyXa IaJaeT C IOHMKCHMEM YacTOThl 3ByKa. UTOOBI MPUOIH3HTH
pe3ysibTaThl OObEKTHUBHBIX W3MEPEHHH M PAcYeTOB K CYOBEKTHBHOMY BOCIHPHSITHIO, BBOISAT
KOPPEKTUPOBAHHBIC YPOBHU 3BYKOBOT'O JIABJICHHsI, 3ByKOBOW MOIIHOCTH W T.I. Koppekmus
3aKJIF0YaeTCs B TOM, YTO BHOCST TIIONPABKH K YPOBHIO COOTBETCTBYIOIICH BETMYHMHBI,
3aBUCSIIME OT YacTOThl 3BYKa. OTH IONPAaBKH CTaHJAPTH30BaHbI B MEXIYyHAPOIHOM
macmrabe. Hambomee BaHOH HM  PacOpOCTPAHEHHOM  SBJISIETCS  KOppeknus  A.
KoppekTiupoBaHHbIil ypOBEHb HEKOTOPOH BEJIMYHMHBI B I-0if 1OJIOCE YaCTOT:

Lai = Li - ALxj,
rze Lai - ypoBeHb yKa3aHHOM BETMYHMHBI B 3TOM MOJ0CE YaCTOT.

CTaHI[apTHBIe 3HAYCHUA KOPPCKIUU A B OKTaBHBIX IOJIOCAX

Cpenmercomerpieckas | g6 | 595 | g3 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
qacCcToTa I10JOCHI, FI_[.

Koppexmust A/, nb. 80 42 26,3 16,1 8,6 3,2 0 -1,2 -1 1,1

CymMMapHbIll  KOpPpPEKTUPOBAHHBI ypOBEHb HEKOTOPOH BEIMYMHBI CO  CIIOKHBIM
CHEKTPAIbHBIM COCTaBOM OINpEAEIseTCs M0 YPOBHSIM COCTABISAIOLUIMX B IOJ0CaX 4acTOT MO
dopmyne (a), kyna Bmecto L; moacrtaBusitor Lai. KoppekTtupoBaHHBIN TakuM crocoOom
YPOBEHb 3BYKOBOTO JIaBJIEHUS Ha3bIBAaeTCs ypOBHEM 3Byka B JBA, a ypoBeHb 3BYKOBOMU
MOIITHOCTH UCTOYHHKA - KOPPEKTHPOBAHHBIM YPOBHEM 3BYKOBOI MOIITHOCTH B IBA.

Yacmommuvie cnexmpuol. 110CKOIBKY UyBCTBUTEILHOCTh UEIOBEKAa K 3BYKaM M BUOpaIuu
pa3HBIX YacTOT pa3JIMYHa, HOPMHPOBAHWE IIyMa M BUOpAIMM W aKyCTHYECKHUE PACUETHI
BBIMOJIHSAIOT B T0OJIOCAX YaCTOT WJIM C MOMOIIBbIO KOPPEKTHPOBAaHHBIX ypoBHel. Hambonee
IIMPOKO HCIOJIB3YIOTCS OKTaBHBIC MOJIOCHI - TaKHe, y KOTOPBhIX OTHoIlieHue f, BepxHeil u
HWkHed f; rpaHuuHBIX YacToT paBHO 2, U 1/3 okraBHbIe mosiockl - f/f; = 1,26. Kaxnas
OKTaBHasi II0JIOCA YAcCTOT COCTOUT U3 Tpex 1/3 OKTaBHBIX. OTH TOJOCHl YacTOT
CTaHJApTU30BaHbl B MEXIyHapoJHOM Macmitade. OOIIEnpUHATH OKTaBHbBIE IOJIOCHI CO

CpPETHETEOMETPUIECKUMH YaCTOTAMU fcp A fif , paBubiMH 1; 2; 4; 8; 16; 31,5; 63; 125; 250;
500; 1000; 2000; 4000; 8000 I'r1 u T.11. Bech criekTp 4acToT, B KOTOPBIX HOPMHUPYETCS aHHas
BEJIMYMHA, pa30MBAIOT Ha TAKHE MOJIOCHI, B KAXKIOW U3 KOTOPBIX MPOU3BOJIAT pacyer.

Bonnwl 6 cmepocnax u naacmunax. B CTepXHSAX MOTYT paclpOCTpaHATbCS MPOJIOJIBHBIE,
KPYTHJIbHBIC M H3TUOHBIE BOJHBI CO CKOPOCTSIMU, M/C, COOTBETCTBEHHO:

¢, =/Elp; ¢, =/Glp; Cm,:\/%, (b)

rae E, G - monynu KOHra u cnBura marepuana crepxHs, [la; p - ero mioTHOCTb, KF/M3; B -




U3TUOHAS JKECTKOCTh CTEPIKHS, HMZ; m - €ro MOTOHHAs TUIOTHOCTh, KI/M; ® = 27f - yrioBas
yacrora, l/c. ®opmyna (b) cmpaBemmmBa st CTepKHEH C KPYIJIBIM W KOJIBIIEBBIM
MONCPCUYHbIMU CCUCHUSMU.

B mutactrHax (Tumrax) MOTYT pacrpoCTPaHsIThCS MTPOJOIBHBIE BOJIHBI CO CKOPOCTBIO, M/C,

c, =4/Do’/m,;

D - uunuHIpuYecKas )KeCTKOCTh IIacTUHbBI, HM;

M, - Macca [IACTHHBI Ha SAMHMILY IUIOMAH (IIOBEPXHOCTHAS INIOTHOCTB), KI/M’;

V - ko3pdurnment Ilyaccona.

CKOpOCTh MPOJIOJILHEIX BOJIH B TIACTHHAX U3 CTPOUTEIBHBIX MAaTEPUAJIOB MPAKTUYCCKU HE
3aBHUCHUT OT YaCTOTHI, €€ 3HAUCHHSI I HanOoJiee pacpoCTPaHEHHBIX MATEPUAIIOB IIPHBEICHBI
B Ta01I. 4.2.

[InacTUHBI W CTEPXKHH SIBISIOTCS 4YacTO BCTPEYAIONIMMHUCS W3JIyYaTeIIMUA IIymMa U
AJIEMEHTAMU CTPOUTEIBHBIX KOHCTPYKIIHH, 110 KOTOPBIM IIIYM PacCIpOCTPaHSIETCSI.

Bonuwt 6 ynpyeom mene. B oTimume OT BO3IyXa B YIOPYIHX CpelAax MOTYT
PacIpoCTPaHSATLCS IPOJOIHHBIC BOJIHEI CO CKOPOCTHIO, M/C,

¢, = [(A+2G)p;

¥ HonepeuHsie v - co CKOPOCTHIO, M/C,

Y U3TUOHBIE - CO CKOPOCTHIO, M/C,

A - mocrosHHas Jlame, I1a.

Ecniu ympyroe Ttenmo wumeer CBOOOAHYIO TOBEPXHOCTh, TO BAOJb HEE MOTYT
pacripocTpaHsaThcsi PeneeBckue BOJIHBI, CKOPOCTh KOTOPHIX HECKOJBKO HIKE Cp. Ha OombImmx
paccTOSHUSAX OT MCTOYHUKOB KolleOaHMil (Hampumep, peiabCcoBOro TpaHcmoprta) PeneeBckue
BOJIHBI ABJIAIOTCS TJIABHBIM IEPCHOCUMKOM OHEPIrUH, TAK KaK HMX 3aTyXaHUC, CBA3AHHOC C
TEOMETPUUECKUM paclIupeHueM (pOHTa, 3HAYUTENHHO MEHbINE, YeM Y MPOJOIbHBIX U
MONECPCUYHBIX BOJIH.
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[Ipunoxenue 3

Pexomennyemasi popMa TEXHHUECKOTO 3aJaHUsI HA Pa3padoTKy NIyMO3aIUTHOTO
IKpaHa

«CornacoBBIBacTCS»
HcnomauTtenem
«YTBepKIaeTcsa»
3aKa3yuKoM

Texnuueckoe 3aJanne Ha pa3padoOTKYy CPeCTB MPHAOPOKHOI IIyMO3AIIUTHI

1. HaumenoBanue pa3zpaboTku

(ITonHOE HaMMeHOBaHUE pa3pabOTKH)

2. UcnomHuTe b

(ITomHOE HAaMEHOBAaHWE OPTaHU3AIINN)

3. OcHoBanue 11l pa3paboTKu

4. Cratyc pa3paboTku

5. McTouyHNKY (MHAHCHUPOBAHUS

6. HcxonHble JaHHBIE

(CutyanMoHHBIH I1aH paliOHA IIyMO3AIIUThI, XapaKTEPUCTHKA

TeO0JIOTUYECKON Cpelibl TEKYIAasi U NEPCIIEKTUBHAS XapaKTEPUCTUKU TPAHCIIOPTHBIX

MTOTOKOB U T.II.)
7. OcHOBHBIE TPEOOBaHUS K COOPY>KEHUIO

(3apmarorcst akyCcTHUECKHE,
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APXUTCKTYPHBIC, SKCILUTYaTallUOHHBIC 1 MATCPHUAJIOBECAUCCKUEC Tpe6OBaHI/I$I K 3JICMCHTaM U

IIyMO3AIIUTHOMY COOPYKCHHIO B LIEJIOM)

8. CozmeprkaHue U CPOKHU BBIMOJIHEHHS pa3paboTKu

(Yka3bIBaeTcs mepevyeHb

pa60T, KOTOPBIC JOJI’)KCH BBIIIOJIHUTDH I/ICHOHHI/ITCHL; HayaJl0 1 OKOHYaHHC pa3pa60TKH)

9. KoHKpeTHBIN pe3ynbTaT pa3pabOTKU U TIOPSJIOK €€ pealih3aliuu

(Yka3pIBaeTcss 00beM IPOCKTHOM JOKYMCHTAIIHH)

10. YcnoBus npueMku pa3paboTKu

Tloamucu

Ot Ucnonuurens oT 3aka3uuka

[Ipunoxenne 4

Pexomenayemasi popMa aKyCTHYECKOT0 000CHOBAHUSI MePONIPUSITHIL Ha JTaMe
NPOCKTHPOBAHHUS LIYMO3AIMTHBIX CPEICTB

«YTBEpKIACTCS»
Hcnomuurenem

AKycTHYeCcKOe 000CHOBaHHE

ITYMO3AIIUTHOI'O 5KpaHa

(YKa3BIBaCTCH MECTO YCTAHOBKH HTYMO3AIIUTHOTO 3KpaHa)

1. XapakTeprucTuka akyCTUUECKOHN Cpelibl B PallOHE COOPYKEHUS DKpaHa

(Pacuer, HaTypHBIE H3MEPEHHSI O’KHAEMBIX YPOBHEH IIyMa Ha CEIMTEOHOH TEPPUTOPUH U

B IIOMEIIEHUAX palfOHA IIyMO3aIINTHI)

2. O60cHOBaHUE T€OMETPUYECKUX MTaPaMETPOB LIYMO3ALIUTHOIO SKpaHa

(ITpoBoauTCst Ha OCHOBE pacyeTa TPeOyeMOTo CHIDKEHUS IITyMa 3KPAaHOM C YUETOM

IHyMOHOFHOHIeHI/ISI)




3. O6ocHOBaHME APXUTEKTYPHOTO O0JIMKA SKpaHa

4. Ob6ocHOBaHME aKyCTHUECKHX IapaMETpOB 3JEMEHTOB JKpaHa (maHeseil, ¢yHIaMeHTa,
CTOEK)

5. IlporHo3Hasi oLeHKa aKycCTH4ecKOH 3((EKTUBHOCTH COOPYKAEMOI0 HIYMO3aUIUTHOIO
JKpaHa

6. TpeOoBaHusi K MaTepHATBLHO-TEXHUYECKOH Oase mnsi  obecnedeHus Tpedyemon
aKyCTHYECKOH (P PEKTUBHOCTH HIYMO3AIIUTHOTO KpaHa

Iloamucu

Ot UcnommHuTeNS oT 3aka3umka

[Ipunoxenue 5
AKycTHYeCKOe 000CHOBAHHME IPUMEHEHHS IIYMO3AIUTHOI0 JKpPaHa
IIpumep pacyera

[lenpto Hacrosimieil paboThl SABJISETCS pacyeT BapUaHTOB Pa3MEIICHUS MIYMO3AIIUTHBIX
HKPaHOB, MPEIHA3HAYEHHBIX JJIs 3alIUThl OT TPAHCIOPTHOTO IIyMa TEPPUTOPUN HACEIIEHHOTO
NyHKTa MYNIKOBUYHM, M OINpPENEICHUE WX TEHEPAIbHBIX pPAa3MEPOB IO  YCIOBHUAM
MaKCUMaTbHOU 3(PHEKTUBHOCTH IITYMO3AIIUTHI.

Heo6xoaumass 3¢ (ekTUBHOCTh SKpaHOB 00eCHeuyuBaeTCs BapbUPOBAaHMEM MX BBICOTHI,
JUITMHBI, PACCTOSIHUS MEX/1y MCTOYHUKOM IIyMa M 3KPaHOM.

Jis  yBenu4eHHsT aKyCTHYECKOW H(PQPEKTUBHOCTH 3KpaHA, YMEHBIIEHUS €ro BBICOTHI
paccTosiHuE MEXAY MCTOYHMKOM IIIyMa W DJKPaHOM pEKOMEHAyeTcs MpPUHUMATh
MUHHMAJIbHBIM C Y4Y€TOM HEOOXOJUMOCTH obecredyeHusi Oe30MacHOCTH JBUXKEHUS U
HOpPMaJIbHOM AKCIUTYaTallK JOPOTH U TPAHCIOPTHBIX CPECTB.

Jns  monyueHust Ooyee TOUHBIX PE3yJNbTaToOB pacueTa H(PQPEKTUBHOCTH SKpaHa
ABTOTPAHCIIOPTHBIE IOTOKH B MPOTHUBOIOJOKHBIX HAIPaBICHUSAX PAcCMATPUBAIOTCSA Kak
CaMOCTOSITENIbHBIE HCTOUHUKH 1ITyMa.

dopmMupoBaHUE IIYMOBOIO pPeKMMa B 00J1aCTH 3BYKOBOI TEHHU 3a DKPAaHOM OIpEAeseTCs
TU(PPAaKIMOHHOM COCTABISIONIEH, KOTOpas CYIIECTBEHHO 3aBUCUT OT PACCTOSHUS MEXKIY
UCTOYHUKOM I[IyMa W D3KpaHOM, M, CIEIOBAaTEIbHO, 4YeM OJIMKe K JeHCTBUTEIBLHOMY
MI0JIO’KEHHUIO BELLEH MCIIONb3yeMasl MOJIEb PacyeTa, TEM TOUHEE €TI0 pPe3yybTar.

[Tpu pacuere nudpakIIMOHHOW KOMITOHEHTHI TIOJIA 32 YKPAHOM aBTOTPAHCIIOPTHBIA MOTOK
MOJIETIMPYETC «3BY4Yalllel» HUTKOMW, pacroJlararolleics Ha JajdbHEH (OT 3KpaHa) IoJoce



JBUKCHUSL.
KoHCTpyKIIMM OTAEIBHBIX 3JIEMEHTOB HKPAaHOB JOJDKHBI 00€CHeYnBaTh IUIOTHOE UX
IIPUMBIKAHUE JPYT K APYTY U K IOBEPXHOCTU 3EMIIH.

IllymoBasi XapakTepuCTHKA AaBTOTPAHCIIOPTHOIO MOTOKA

ABronmopora MockBa-CMOJIGHCK Ha JaHHOM Y4YacTKe MpsIMOJMHEHHAs, C HEeOOIbIINM
npoaosibHeIM yKiIoHOM 0,5 - 1 %, umeer 1no 2 mosiocsl IBMKEHUS B Ka)KJOM HaIlPaBICHUU
(puc. 1). Ilocpenune npOporu NPOXOAUT pa3AeiIUTENbHAs I0Joca IIMPUHOW 2,5 M,
OCHAIlleHHasl pa3JeauTenbHbIM 6apbepoM. LllupruHa oJHON MOJI0CKH! JBMXKEHUS COCTaBIsAeT 3,8
M. Obmias mmpuHa noporu 17,7 m. [lo kpasM IOpOXKHOTO TOJIOTHA WUMEIOTCS OOOYHMHBI
HIMPUHOM 110 5,6 M.

17700

Tolu A.I 3600

Puc. 1. Cxema nonepeunozo npoghunsa noromua oopozu

C mnpaBoif cTOpoHBI (NIpU ABMXKEHUU W3 MOCKBBI) Ha PACCTOSIHUM 58 M OT TPaHUIIBI
000YMHBI PACTOJIOKEH TEpPBbI SIIENOH JKWIBIX 3AaHHUN, MPEACTABIAIOMNUX COOOMH
OJTHOATaKHBIC JICPEBSIHHBIC IOMa JIEPEBEHCKOT0 THIIA (PHC. 2).

Puc. 2. Buo yuacmka asmooopozau Mockea - Cmonenck 6 patione Hac. n. Mywkoguuu

[IpoTsskeHHOCTB 3TOTO AIIEIOHA BIOJIb JOPOTrH cocTaBiseT okoso 350 M. Bropoii suienon
JKWJIOM 3aCTPOMKH PACHOJIONKEH Ha paccTossHUM Okoso 200 M OT JAOpOrM U C HEe He
IPOCMAaTPUBAETCS, BBHUJY CIOXXHOTO MNpOo(UiIst MECTHOCTH, IOITOMY KaK OOBEKT
IIYMO3AIIUThI OH He paccmaTpuBaics. OcTaibHble 37aHUS BAOJIb YKa3aHHOTO y4acTKa JOpOru
SIBIISTIOTCSI HEXKMIIBIMU M KaK OOBEKT IIyMO3aIUThl HE pacCMaTpUBAIOTCSL.

CuTyallMOHHBIM TJIaH paccMaTpPUBAEMOI0 ydacTKa JOpOTM W MpHIIEramomed K Hel
3aCTPOIKM HAaCeJIEHHOr0 MyHKTa MyIIKOBUYM NIOKa3aH Ha puc. 3.
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Puc. 3. Ilnan pazmewjenus npudopoxcrvlx 00beKmos 8 HacejienHom nyHkme Mywkosuyu

Jns omnpeneneHus LIYMOBBIX XapaKTEPUCTHK aBTOTPAHCIIOPTHOTO MOTOKA Ha JaHHOM
yuacTke aBTrogopord MockBa - CMOJIEHCK (SKBHUBQJIEHTHOTO M MaKCHUMAaJbHOI'O YpOBHEH
3ByKa B 7,5 M OT ocu OmmKkaiiiei mojochl ABMXKEHHSI TPAHCIIOpTa U HA BbICOTE 1,5 M Haj
ypoBHeMm mipoezxeit ywactu) JAI'YII UTL O6summ mpoBenenst B mapte 2003 r. HaTypHbIE
usMepenus. Vi3MepeHus BBIIOIHSIINCH B COOTBETCTBUU ¢ Meroaukoin IT'OCT 20444-85 [1].
s u3mepenuil npumensuics mymomep gupmbl «OkraBa» tuna «OkraBa 101A» Ne 01A016
(cBumerenbctBo 0 rocmoBepke Ne 232/2002 mo 01.04.03). Ilepen nHauwaniom u mocie
OKOHYAHUS KaXJI0! Cepuu MU3MEPEHUN IIyMOMep KalnuOpOBAJICS C MOMOLIBIO aKyCTHYECKOTO
Kanuoparopa.

N3mepennss myMOBBIX XapaKTEPUCTUK TPAHCIIOPTHOTO MOTOKA MPOBOJIMINCH B THEBHOE
BpeMs B 4achl UK. [loroma Bo Bpems u3MepeHuii Oblia sicHasi, Oe3BeTpeHHas, 6e3 0CaaKoB.
PesynbTarsl uamepenuii npuBeaeHs! B Ta0d. 1.

Tabnuma 1
Pe3yabTarsl u3MepeHni ypoBHeil myma
No HNuTencuBHOCTH YpoBHU H1ymMa
- MecTo mpoBeieHUs U3MEPEHUN aBTOTpaHCHOPTHOTO MoToka N, B
H/H e a LA’)KB. I—Amakc LAMI/IH
JIHEBHOM 4ac MUK
1. B 7,5 M 0T ocu miepBO#i OJIOCHI ABIKCHHS 477 76,7 | 88,9 | 52,7
TpancnopTa (1. 1 Ha puc. 1)
2. |B 12 m ot dacana xwusoro qoma (1.2 Ha puc. 1) 438 57,3 | 66,2 | 38,5
3. |B 12 m ot (acana xwuoro goma (T. 3 Ha puc. 1) 531 58,1 | 67,5 | 39,4
4. |B 15 M ot ¢acaza xwmitoro goma (T. 4 Ha puc. 1) 498 60,0 | 70,8 | 46,2
5. |B 15 m ot dacana sxumoro goma (1. 5 Ha puc. 1) 475 61,4 | 76,8 | 41,2

B CTpOKC 1 T3.6J'I. l COIICp)KI/ITC}I I_HyMOBaH XapaKTepI/ICTI/IKa TpaHCHOpTHOFO IIOTOKA B 4HacC
vk [1], paBHas: L7 aogaem. = 76,7 IBA, Layaxe = 88,9 1BA.

Tabnuma 2
3amMepeHHbIe YPOBHH IIyMa Ha MpUJIEratonen Tepputopun, 1bA
" PacueTHble TOUKH
CTOYHUK IIyMa 5 3 4 5
ABTOMArucTpab, L. 57,3 58,1 60,0 61,4

3HaueHus NMPEBBILEHUI 3aMEPEHHBIX YPOBHEHN LIyMa HaJ JONYCKAaeMbIMU CAHUTAPHBIMU
HOpMaMH Ha MPHJIETAIoNIe TEpPUTOPUH TIPUBEICHBI B Ta0JI. 3

Tabnuuma 3

[IpeBrbilieHre pacueTHBIX YPOBHEH 3ByKa HAJl AOMYCTUMBIMU CAHUTAPHBIMU HOpMaMHU


../../../../docs/Temp/2030.htm

PacueTHbIe TOUKH

HcTounuk myma > 3 7 5

ABTOMAarucTpaib, L. 2,3 3,1 5,0 6,4

AHanu3 MONY4YEeHHBIX JAHHBIX YKa3bIBaeT HA HAJIMYUE MPEBBILICHUH ypOBHEH IIyma Haj
JOMYCTUMBIMU CAaHUTAPHBIMA HOPMaMU Ha TEPPUTOPHH Hac. 1. MymkoBuun. Jlis
YIyYIIEHUS! aKyCTUYEeCKOW OOCTAaHOBKM U YJOBIETBOPEHUS CAHUTAPHBIX TpeOOoBaHUM
HEO0OXOIMMO MPOBEICHUE aKyCTHYECKO-CTPOUTEIHHBIX MEPOTPUATHN IO CHUKEHHUIO YPOBHSI
nryma Ha Tepputopuu. Hambonee >(QQexkTUBHBIM MeponpuUATHEM SBISETCS YCTaHOBKA
[IYMO3AIIUTHOTO 3KPaHa.

B HOYHOIi mepros CyTOK MHTEHCUBHOCTh aBTOTPaHCIOPTHOrO IBMxKeHUS (Ny) M0 JaHHBIM
MHOTOYHCJICHHBIX HATYPHBIX U3MEPCHHIA, MPOBOJUBIINXCS paHEe Ha PA3IMYHBIX JOpPOrax U
10 JaHHBIM HHCTUTYTa «COI3I0pIpPOCKT», cocTaBisser He Oonee 10 % oT nHEBHOM
WHTEHCUBHOCTH B 4YaCc MUK MPH TEX XK€ 3HAYCHHUSX COOTHOIICHHSI KOJMYECTBA TPY30BBIX
aBTOMOOMIIEH U aBTOOYCOB K 00IIIeMy KOJMYECTBY aBTOMOOMIIEH B TpaHCHOPTHOM MoTOKe (P)
U cpeaHeit ckopoctu noroka (V).

[Tpu 3TUX yCHOBHUSX OXXKHMJaeMmasl IIyMOBas XapaKTEPUCTHKA aBTOTPAHCIIOPTHOTO MOTOKA
Ha pacCMaTPUBAEMOM y4acTKe aBTogopord MockBa-CMOJICHCK B HOYHOE BpeMsi Oy/eT paBHa
B COOTBETCTBHH C [2]:

L™ poxsaem. = 10 Ig N +13,31gV + 4 1g (1 + P) + 17,9 =10 1g (0,1 N,,,) + 13,3 1gV + 4 Ig (1 +
P) + 17,9 = L™ poxeaem. - 10, OBA. 1)

Tak Kak pa3HOCTb MEXAYy LIYMOBOM XapaKTEPUCTUKOM AaBTOTPAHCIIOPTHOIO IIOTOKA B
THEBHOE M HOYHOE Bpems, cormacHo ¢opmyne (1), pasna 10 nbA, a pasHocTh Mexmy
JIOTTYCTUMBIM YPOBHEM 3BYKa B JKHJIOM 3aCTPOUKE U HA CETUTECOHBIX TEPPUTOPHUAX B JTHEBHOE
¥ HOuHOE Bpems Takxke paBHa 10 g1bA [3], TO 70CTaTOYHO pacCMOTPETh AAaHHBIE TOJIBKO JIJIS
JTHEBHOTO TmepuoAa cyTok. IlomydeHHbIE BBIBOABI M PEKOMEHJAIUA OTHOCHTEIBHO
OKHJAeMBIX YPOBHEH aBTOTPAHCIOPTHOTO IIyMa M MEPOMPUSITHHA MO €r0 CHIKEHHUIO OymyT
CIIpaBEeUIMBHI U IS HOUHOTO TIEPUO/Ia CYTOK.

Tak kak pa3HMIA MEXIY JOMYCTUMBIMU MAaKCHUMAJIbHBIM M 3KBUBAJIEHTHBIM YPOBHSIMU
nrymMa 1o caHuTapHbIM HopMam [3] cocraBisier 15 nBA, a mo pe3ynpTaraM HaTypHBIX
u3MepeHuii oHa coctaBuina AL = Layaxe - Las. = 88,9 - 76,7 = 12,2 1bA < 15 nbA, t0
JIOCTATOYHO  PACCMOTPETh TOJBKO OKBUBAJICHTHBIE YPOBHM IIIyMa; pPacCMOTpPEHUE
MaKCHMaJbHBIX YPOBHEW ITyMa AJisd JaHHOW CUTYyallid HE BHECIO Obl HUKAaKUX KOPPEKTHB B
OIICHKY IIIYMOBOM CUTYyaIlMH U B HAMEYAeMbI€ IITyMO3AIIUTHBIE MEPOTIPUSITHSI.

C y4eToM TOro, 4To BCE JI0Ma MEPBOI0 SUIEIOHA 3aCTPOMKH PaCIOI0KEHbI HA OJJMUHAKOBOM
paccTOSTHUM OT JIOPOTH, JIOCTAaTOYHO BHIOpAaTh OJHY pPACUYETHYIO TOYKY JJisi OIICHKU
0’KHMJIaeMOT'0 IIIYMOBOTO pPEeXMMa Ha ¢acagax >KUIBIX JOMOB B 2 M OT (acasoB OMOB,
oOpallleHHBIX K JIOpOore, U Ha YpOBHE CepequHBbI OKOH 1-ro sTaxa. BricoTa 3T0#l pacyeTHOM
TOYKH HaJ YPOBHEM TEPPUTOPHH COCTaBIAECT Hprgpac. = 2 M. [Ind OLEHKHM 0XHMIae€MOro
IIYMOBOTO peXHMa BHYTPH JKUJBIX TMOMEIICHUH IOMOB pacyeTHas TOYKa BBIOMpanIach B
HeHTpe nomenieHns Ha Beicote Hy . = 1,5 M Haj ypoBHeM nona [4].

B cootBercTBUY C [5], 0kKHMTaeMBblii yPOBEHB IIIyMa B PACYETHON TOUKE COCTABIISIET

LAp.T. = LA3KB.aBT. - ALApaC. - AI—ABo3. - ALAHOK. - ALA3eJ1. - AI—Aalcp. - ALAOL; HBA, (2)

T71€ Laskp.asr. - IIYMOBAsl XapakTEpUCTUKA TPAHCIOPTHOTO IOTOKAa HAa paccMaTpUBAEMOM
Yy4acTKe aBTOJIOPOTH;

AL apac. - CHUKEHHE YPOBHSI LIIyMa C paCCTOSIHUEM;

R - paccrosiuue oT ocu ONIDKHEW TOJIOCHI JIBMDKEHHSI TPAHCIIOPTA JO PAacUETHOM

TOYKH, M;

AL pgos, - CHIDKEHHE YPOBHS IIIyMa BCIICJICTBHUE 3aTyXaHUs 3BYyKa B Bo3nyXe (AlLages =
0,005R);

AL anox. - CHIDKEHHE YpPOBHS IIyMa BCIIEACTBHE €ro TIOTJIONICHUS MOBEPXHOCTHIO




TEPPUTOPUH (TpaBa, KyCTapHUK - JIETOM, CHET - 3UMON);
AL psen, - CHUXXEHHE YpPOBHS UIyMa M3-3a TMOIVIOIIEHHS €ro IO0JIOCAMH 3€JIeHBIX
HAaCaXJCHUH Ha IIyTU 3BYKOBBIX JIy4EH;
Al asp. - CHHXKEHHE YPOBHS IIyMa 5SKPaHOM WM DKPaHUPYIOIIUMH 3JIEMEHTaMU
MECTHOCTH;
ALp, - CHIDKEHHE YPOBHA IllyMa B Cllydae OrpaHHUYEHHs yria BUIUMOCTU JIOPOTU M3
pacyeTHOM TOYKH.
Jlns paccMaTpuBaeMOro HacelIeHHOro MyHKTa BenU4YMHA Alase; = 0 (HET cnenualbHbIX
IIYMO3AIIUTHBIX [10JIOC 3€JIEHBIX HACaKICHUM ).
AL psip. = 0 (IEpBOHAYAIBHO HET YKPAHOB).
ALy = 0 (0030p mOoporu U3 pacueTHOM TOYKH HeorpanmueH, o = 180°). ©
Bennuuna AL apox, B COOTBETCTBUH C [5], paBHa:

2
ALAHI'[OK: 6 Ig |:G—:|’

2
1+ 0,01 () (3)
Tae
14-R-107O3Mw D
O =
10-H,, (@)

R -0 xe, uto u B hopmyne (2), M.;
Hy,m - BBICOTa aKyCTHYECKOTO IIEHTpPa TPAHCIIOPTHOTO MOTOKA HaJ MPOE3kKEH YacThio, M,
(cormacuo [5], mpunsito Hy = 1 M.);

Hp:. - BBICOTA pacueTHOM TOYKH HaJl YPOBHEM TEPPUTOPUH, M.

Tak Kak IIyMOBasi XapaKTEPUCTHUKA TPAHCIIOPTHOTO MTOTOKA MPH MPOYUX PABHBIX YCIOBUIX
nponopuuonaibHa 10 Ig N (em. dopmyny 1), To 1ust cinydaes 2 - 5 mo tabu. 1 MOXKHO HaWTH:

1. LaH.Amce.a@m = 7697 I[BA, I—Awa}cc = 88:9 I[BA,

2. LdH.Aazc@.aem. = 76,3 n1bA, Lavace = 88,5 1bA;

3. LaH.Amce.a@m = 7792 I[BA, I—Awa}cc = 89:4 I[BA,

4. L™ praaom = 76,9 IBA, Layare = 89,1 1BA;

5. LaH.Amce.a@m = 7697 I[BA, I—Awa}cc = 88:9 I[BA

Pa30poc 3HaueHmit La”'Aa,(&agm, He npeBbimaer 0,9 nbA.

[ToaroMy nnsi pacyeToB MPUHUMAEM HaAWOOJbIIEe OSKCICPUMEHTAIBHOE 3HAUCHUE
L% poceaem. = 77,2 TBA (Lavare = 89,4 1BA).

W3 ananuza puc. 1, 2, 3 cinenyer, uro paccrostaue (R) paBHo 63,5 M (R = 63,5 m).

Torga ALages, = 0,005-R =0,005-63,5 = 0,3 nbA.

Ha ocnoBanuu dpopmyn (4) u (3)

1,4-635-107%%P
O =

44,
10-2
4,4°
AL,,.=6lg| — = |-731BA.
s g{1+0,01~4,42} 8

3amnumieM B BUIE
Alppae. = K 1g(R/7,5).
Torna ¢popmyiy (2) MOXKHO Tiepenucarh B BHJIE:
L2 ppm = L aosaem. - K-19(RI7,5) - 0,3 - 7,3 = 69,6 - K*Ig(R/7,5) nBA. (5)

Hns onpenenenust koddpdurmenta (K) mocrynmum crnemnyronum obpasom. [lomcraBum B
dopmyny (5) BMmecto quac-Ap_m 3HaueHus La,, 1O Tadu. 1, a Bmecto R - 3Hayenwus,
ompeesieHHbIE B COOTBETCTBHH ¢ Ta0id. 1 u puc. 3. Torna Ha ocHOBaHUU (5) MOXKHO MOJTYYUTh



K-1g(R/7,5) = 69,6 - Lass.
Orcrona myis mo3unuii 2 - 5 Tabn. 1 momyyum
IMo3. 2: K-19(53,5/7,5) = 69,6 - 57,3 =12,3; K= 14,4.
ITo3. 3: K-1g9(53,5/7,5) = 69,6 - 58,1 = 11,5; K=13,5.
ITo3. 4: K+19(50,5/7,5) = 69,6 - 60 =9,6; K= 11,6.
ITo3. 5: K-19(50,5/7,5) = 69,6 -61,4 =8,2; K=9,9.
K, =(144+135+11,6 +9,9)/4=123.

W3 puc. 3 ciemyer, 4TO paccTOSHHE OT OCH IEPBOM IOJIOCHI IBUKCHHUS TPAHCIIOPTA 10
pacueTHON TOUkH B 2 M OT (hacazga noma coctasiser 63,5 M. C yuetom K¢p u3 dhopmyist (5)
HOJTYYHM

L 5, m = 69,6 - 12,3 19(63,5/7,5) = 58,2 1BA.

Tak kax, cornacHo [3], IOMYCTHMBIA YPOBEHB IlIyMa ISl TEPPUTOPHiA, HEMOCPEICTBEHHO
IPHUIETAIONINX K JKUIBIM JOMaM, COCTaBJIseT B aHeBHOE BpeMs L7 ajoon. = 55 IBA, TO
IPEBBIIIEHUsS (PAKTHYECKUX YPOBHEH mIymMa y (acagoB JKUJIBIX JOMOB HACEIICHHOTO ITYHKTa
MyIKOBUYH COCTABIIAIOT

AL ppe. = 58,2 - 55 =32 1BA

Cornacho [6], oxugaemMble YpOBHHU IIyMa B PACUETHON TOYKE BHYTPH JKUJIBIX TTOMEIIECHHUH
JIOMOB TIEPBOT'O SMIETOHA 3aCTPOUKU COCTABIISIOT

I—nOM'Ap.m. = I—(i)ac'Ap.m. - ALAOK: HEA: (6)

rae ALpye - CHUKEHHE IIyMa OKHOM C OTKPBITOM Uit BEHTHISIUH (opTOukor (y3Koi
cTBOpKO#, ppamyroit). CornacHo [6], ALay = 10 n1bA. Toraa

LnMLAp.m. - 58,2 -10= 48,2 ,Z[BA

CornacHo [3], IOMyCTHMBIH YpOBEHBH IIyMa B JKHJIBIX ITOMEIICHUSX JIOMOB B JTHEBHOE
BpeMst cocTaBisteT L™ asxs.00n. = 40 1BA. TTo9TOMY OKHIaeMble TIPEBBIMIEHUS] YPOBHEN IITyMa
BHYTPH JKUJIBIX TIOMEIIEHUN JOMOB COCTaBAT

L™ pppes. = 48,2 - 40 = 8,2 1BA.

TakuM oOpa3omM, pe3yabTaTbl HM3MEPEHHH M pacueToB TOBOPAT O HEOOXOAMMOCTH
OCYIIECTBIICHUS IIIYMO3AIIUTHBIX MEPOIPUITUH.

J71s1 BBIMOSTHEHUS CAHUTAPHBIX HOPM TI0 IITyMY B MOMEIIEHUSAX KHUJIBIX JJOMOB HACEJICHHOTO
nyHKTa MyIIKOBUYHM U Ha MPWJIETAIONIEH K HUM TePPUTOPUN HEOOXOAMMO COOPYIUTH BAOJIH
paccMaTpuBaeMoOro ydactka aBTofoporn MockBa-CMOJNIEHCK LIYMO3AIIUTHBIA 3KpaH,
CHIKAIOIIMUA ITyM OT TPAHCIOPTHOTO MOTOKA HAa aBTOJ0POre He MeHee ueM Ha 9 nbA.

Pacuer akyctmdeckoil S()pQPEKTUBHOCTH IITYMO3AIUTHOTO OJKpaHa, BBIMOTHEHHBIM B
COOTBETCTBUM C METOUKOU pazzena 4 u3 [S], mpuBeaeH HIDKE.

[Tepen pacueTom akycTHYECKOUM 3(P(HEKTUBHOCTH dKpaHa HEOOXOAMMO ObUIO BHIOPATH €T0
MecTopacmnojokeHue. M3BECTHO, UTO 4eM OJIMKe pacloiOKeH dKpaH K UCTOYHHKY LITyMa, TEM
BblIIe ero 3¢ (HEeKTUBHOCTh U HUXKE Tpebyemas BbicoTa. Mcxonas U3 3Toro, a Takxke U3 aHaJIn3a
npouis TEPPUTOPUH, PEKOMEHIYETCS PACIIONIOKHUTh IIYMO3AIIUTHBIN SKpaH Ha PACCTOSHUU
2 M OT TpaHUIBl TIOJIOCHI ABWXKEHUS, OMMKaMIIen K 3amuimaemMoi 3actpoiike. Cxema
pacmoIoXKeHHs dKpaHa ¢ YKa3aHHeM HeOOXOIUMBIX PacCTOSHUN MpUBEACHA Ha puc. 4.
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Puc. 4. Pacuemnas cxema OUEHKU 3qbqbel<mueﬂocmu WYymo3auunmHo2co IKpana

Buauane Ob11u paccuMTanbl BcioMorarenbHble pacctosiaust A, B u C:

A= \/I{12 + (Ha o HH.HL)2 M (7)
B=.[R+(H,-H,,)" .M (8)
C= (R, +R,)’ +(H,, —-H,,) ™ 9)

rae R; - pacctosHuE MO TOPU3OHTAIM OT aKYCTHUECKOTO IIEHTpa TPAHCHOPTHOIO MOTOKA (110
OCH JIAJIbHEH TMOJI0CHI ABUKEHUSI TPAHCIIOPTA M HA BHICOTE 1 M HaJl ypOBHEM MPOE3KEN YaCTH)
JI0 dKpaHa, M,

R, - paccrosiHMe 1O TOPU30HTAIN OT SKpaHa J0 PaCYETHOM TOUKH, M,

H, - BbIcOTa 3KpaHa, M,

H, ;. - BBICOTA aKyCTHUECKOTO IIEHTPA TPAHCIIOPTHOTO MOTOKA, M,
Hp.r. - BEICOTa pacYETHOM TOUKH, M.
Hanee onpenensiachk pa3HOCTb JUTMH MyTeH 3BYKOBBIX JTyUdeH O:

§=A+B-C,M, (10)

U TI0 Hel ¢ moMoIkio rpaduka Ha puc. 6 u3 [5] onmpenensiocs NCKOMOE CHI)KEHHUE TIymMa
9KPaHOM.

[Ipu pacuerax BeicoTa skpana (H,) 3amaBanacek B npenenax ot 3 10 6 M.

H,=3 m:

A=.178 +(3-1)° =17,91wm;

B=./59,67 +(3—2)* =59,61m;

C= 774 +(2-1) =77,41m;
5=A+B-C=17,91+59,61-77,41=0,11 w;
AL gy, = 8 1IBA.,
H,=4 m:

A=.178 +(4-1)* =1805m;

B=./59,6° + (4—2)* =59,63m;



C= 774 +(2-1)° =7741m;
5=A+B-C=1805+59,63-77,41 =027 m;
AL s, = 10,5 1BA.

H,=5m:
A=.178 +(5-1)* =18 24 v;
B=./59,6° +(5-2)° =59,67 m;
C=.[T74+(2-1) =77,41m;
§=A+B-C=1824+59,67-7741=05u;
AL pos. = 12 1BA.
H,=6m:

A=./178 +(6-1)° =1849 m;

B=./59,6° + (6 —2)* =59,73m;

C= 774 +(2-1)° =7741m;
5=A+B-C=1849+59,73-77,41 =081 u;
AL s, = 18,5 1BA.

M3 aHanmu3a pacyeToB CleIyeT, YTO HE0OXOAMMOE CHIKEHHE IIyMa 00ecleunBaeTCs yxe
IpH BBICOTE 3KpaHa, paBHOH H, =4 M (AL s = 10,5 1BA > 9 n1BA = AL psp rep.)-

Opnako ciexyer y4decTb, 4YTO BBIIIENPHUBEIEHHBIE PE3YyIbTaThl M3MEPEHUN IIyma
MOJIyuyeHbl B MapTe. B sieTHuil neproj rojia MHTEHCUBHOCTh aBTOMOOMIIBHOTO MOTOKA MOYKET
3HAYUTEIbHO BO3pacTH (MpUOIM3UTENbHO BABOE). Torma TpedyemMoe CHH)KEHUE Iyma
skpaHoM coctaut: 8,2 nbA + 10 1g2 = 11,2 H = 12 aBA. B atom ciiydae notpedyeTcs SKpaH
BeicoTOM H, =5 M.

[Tpu skpane BwicoTOM H, = 6 M cHuXeHHe HIymMa 3KpaHoM cocTaBuUT 18,5 nbA, uto
3HAYUTEIBHO OO0JIbIIE TPEOYEMOro MO pacyeTy CHUKEHUS.

Takum o00pa3zoMm, C SKOHOMHUYECKOW TOYKM 3pEHUs Haubojee IenecooOpa3HbIM, a C
AKyCTMUYECKOM TOUYKH 3PEHUS BIIOJIHE JOCTATOUYHBIM SIBIISIETCS COOPYKEHUE YKpaHa BBICOTOMN 5
M, PacrojIOXKEHHOIO Ha PAaCCTOSTHUU 2 M OT TPaHMIIbI MOJIOCH] ABMXKEHUS, Hanbosee OIM3Koi
K 3alIMIIAEMbIM OT IIyMa JOMAaM.

JnuHa skpaHa mopkHA cocTaBiaTh L = 348 M (mapamwtensHo mopore). s 3amuTel OT
IIyMa KpaliHUX JIOMOB IIEPBOTO JILEJIOHA 3aCTPOMKHM IO KpasM YKa3aHHOI'O ydacTKa dKpaHa
JTOJI’KHBI OBITH YCTAHOBJIEHBI OOKOBBIE OTTOHBI (TOT K€ 3KPaH, HO PACIOIO0KEHHBIN MO YIIIOM
K JIOpOre).

[IpaBbIii OTTOH JOJKEH OBITH PACIOJIOKEH IMOJ yIiIOM MpUMEpPHO 45° K OCH OCHOBHOM
YacTH 9KpaHa U UMETh JIHHY Lgocnp. = 100 M.

JleBblii OTTOH OJIKEH ObITh PAacHOIOKEH MO/ YIiIoM mpuMepHOo 50° K oc OCHOBHOM 4acTu
9KpaHa TaK, YTOOBI HE TMepeceKaTb TPACCHI MPOXO0XKIECHHUS CHIOBOTO 3JIEKTPUUYECKOTro Kabes,
1 UMeTh JUTHHY Lok nes. = 100 M.

BokoBbIE OTrOHBI BO3MOXKHO BBIMIOJIHHUTH C «M3I0MOM» B uiaHe (BapuaHThl | u |l Ha puc.
5).

Ha pucynke cuHuUM 1BeTOM 00O3Ha4YeHa Tpacca MPOXOXKACHUS IIYMO3AIIUTHOIO KpaHa
(BapmanT |). CMHMM TYHKTHpPOM OOO3HAa4YeH BapUAHT MPOXOXKICHUS OOKOBBIX OTTOHOB C
«3asmomomy (Bapuasr ).



TakuMm oOpa3om, oOIas ATUHA 3KpaHa JOKHA COCTABISATh
Ly .o6m. = 348 + 100 + 100 = 548 M, nipu | -m BapuanTe (OOKOBBIE OTTOHBI MIPSIMBIE), UITH
L, o6m, = 348 + 85 + 85 =518 m, ipu |l -m BapuanTe (0OKOBBIE OTTOHBI C «H3JIOMOM).

B ag o OO0 000D o0ooo0ooo__
OBHOITANHBEE
WHRIE DOoMa
1 I OoHOITAKHLIE WHARE J0MA 4
OoDnD i .
fa] :
MOTEHCK \
. 69 173 | 132 lﬁ 48 13 T} 138 125 151 48

786

Puc. 5. PeKOMedeemaﬂ cxema pasmeuieHus iymosauiumnoco IKpana
AkycTuyeckasi 3¢p(PpeKTHBHOCTH LIYyMO3aIUMTHOI'0 IKPaHa.

B pe3yinbrare MpOBEICHHBIX aKyCTHYECKUX PACYCTOB B KOHTPOJIBHBIX PACYETHBIX TOUKAX
IIOJIy4EeHBl CIEAYIOIIME 3HAYCHUS OKBUBAJICHTHBIX YPOBHEW 3ByKa Ha TEPPUTOPUHU
paccMaTpuBacMOro OOBEKTa C YYETOM YCTAHOBKH IIIYMO3AUIUTHBIX OJKPAHOB BIOJb
aBToMarucrpaiu (cMm. tabdi. 1.4).

Taonuupa 1.4

Pacuetnble ypoBHHU 3ByKa (1bA) Ha paccMaTpuBaeMoOi TEPPUTOPUU ITPH HATUUUU
LIYMO3AIIUTHBIX 9KPAaHOB

PacueTHbIe TOUKH

Hcrounuk nmyma > 3 Z 5

ABTOMAarucTpaib, L o, 46,1 46,9 48,8 50,2

BenmuuuHb! IpeBHIICHNN JOTYCTUMBIX CAHUTAPHBIX HOPM IIPEICTaBICHHI B Ta0m. 1.5.
Ta6aunma 1.5

IIpeBbllIeHrEe pacyeTHBIX YPOBHEH 3ByKa HaJl JOIYCKAEMBIMM CAaHUTAPHBIMU HOPMaMH
IIPY HAJIMYNU HIYMO3AIIUTHBIX DKPaHoB, 1bA

PacueTHbIe TOUKH

Hcrounuk myma

2 3 4 5

ABTOMarucTpaib, L o, -8,9 -8,1 -6,2 -4.8

AHaJM3 NOJYYeHHBIX 3HA4YeHHIl MOKa3bIBaeT, 4YTO YCTAHOBKA IIYMO3AaIIUTHBIX
3KpaHOB MO3BOJUT CHM3UTH YPOBE€HbL IIymMa OT TPAaHCHOPTHBIX IIOTOKOB HaA
paccMaTpuBaeMOi TEPPUTOPHHU 10 AONMYCTHMBIX 3HAYECHHUH.

BbBIBOJAbI U PEKOMEHJIALIMHN

1. OCHOBHBIM MCTOYHHMKOM BHEIIHErO IIyMa, BO3JEHCTBYIOIIMM Ha TEPPUTOPHUIO KHIION
3aCTPOMKH U pacloJOKEHHbIE Ha HEW >KUJIble JOMa HACEJIeHHOro MYyHKTa MYIIKOBUYH,
SBIISIETCS] TIOTOK aBTOMOOMIIEH 1o aBTogopore MockBa - CmoneHck (345-i km).

2. IlymoBasi xapaKTepUCTHKa aBTOTPAHCIIOPTHOTO TIOTOKAa Ha YKa3aHHOM Y4YacTKe
aBTOJIOPOTH COCTaBJIsIeT 0KoJI0 77 NBA B yac MK JHEBHOro BpeMeHH U 67 nBA B Haubomee
IIYMHBIN 4YaC HOYHOTO BpeMEeHU. MaKCUMaJIbHBIN YPOBEHb 3ByKa COCTaBIIsSIET 0k0Jio 90 nbA.

3. Pacdersl mokaszanau, 4TO OKHMJA€MbI€ YPOBHHM IIymMa B PACUETHBIX TOYKaX B 2 M OT
dacamoB OKMJIBIX JOMOB, OOpalleHHBIX K aBTOAOpore M Haubojee OIM3KO K Hel




pacToIOXKEHHBIX, OYIyT MPEBHIIATh JOMYCTHMBIA ypoBeHb Ha 3 - 4 1bA, a B TOMEUICHUSIX
JKIJIBIX TOMOB - Ha 8 - 9 nbA.

4. Jlns obecriedeHHsI BBITIOTHEHUS TPEOOBAHUN CAHUTAPHBIX HOPM IO IIyMy HEOOXOJAMMO
OCYIIECTBJICHUE IIIYMO3AIIUTHOTO MEpPONPUATHS, B KaueCTBE KOTOPOTO PEKOMEHAYETCS
COOPY’KEHHE BJOJb BBIINICYKAa3aHHOTO y4acTKa aBTOAoporn MockBa-CMOJIEHCK B YKa3aHHOM
palioHe NIyMO3AIIMTHOTO AKpaHa BBICOTOM S5 M, oOmel MIMHOW BMECTe C OOKOBBIMH
orroHamu 518 (548) M, B 3aBUCUMOCTH OT KOH(UTYpaluu OOKOBBIX OTrOHOB. /lyinHa SKpaHa
MOKET YTOYHSTHCS HA MECTe, HO YMEHBIICHHE MPOTSHKEHHOCTH OJKpaHa TMpPUBEIET K
CHIKCHHIO () (PEKTUBHOCTH IKPAHUPOBAHHSI HA TIPHUIICTAIOIICH TEPPUTOPHH.

OKpaH JNOJDKEH OBITh PACIONIOKEH B 2 M OT IpaHULbl KpalHEl MOJIOCHl JIBUXKEHUS,
HauOosee OJIM3KOM K 3alIMIAeMON OT LIyMa 3aCTPOMKeE.

5. Ilpu ycrnoBuM COOpYXKEHHS MpelaaraeMoro sKpaHa OKHMJaeMbld LIYMOBOI PEXUM B
JKUJIBIX TMOMEUICHUSAX JOMOB M Ha IMPUJOMOBBIX TEPPUTOPHUSAX HACEICHHOTO IYHKTA
MymkoBu4H OyAeT yAOBICTBOPATH TpeOoBaHUusIM canuTapHbix HopMm (CH 2.2.4/2.1.8.562-96
«Illym Ha pabounx MecTax, B TOMEIIECHUSIX JKUIIBIX, OOIECTBEHHBIX 3[JaHUI 1 Ha TEPPUTOPUH
JKUJION 3aCTPONKNY).

Cnncok NpUHATHIX 0003HAYEHH i

L - YpoBeHb IyMma, 1b

L - YPOBEHb 3BYKOBOTO JIaBJICHUS B I-H 10JI0Ce 4acToT, 1b

Lpi - YPOBEHb 3BYKOBO# MOIIIHOCTH B i-H 1MoJioce 4actort, 1b

La - YPOBEHb 3BYKa C UCIOJIb30BAaHUEM YAaCTOTHOMN Koppekuuu A, 1bA

ALy rpi - OLIEHKA COOTBETCTBUS CYMMAapHOTO IIyMa (0T BCEX UCTOYHUKOB MOCTOSTHHOM
WHTCHCUBHOCTH) B I-# [10JI0CE YaCTOT HOPMATUBHBIM TpeOOBaHUSIM, b

Lepwi - CYMMapHBIil ypOBEHb 3BYKOBOTO JaBJeHHS (OT BCEX MCTOYHHUKOB
MOCTOSIHHOM MHTEHCUBHOCTH) B | - 10J10Ce YacToT, 1b

N, n, n; - YUCJIO UCTOYHUKOB

Loopi - IONTyCTUMBIN YPOBEHB 3BYKOBOT'O JIABJICHHUS B I-if MMojioce 4acToT, 1b

AL 4cymp. - OpPUEHTUPOBOYHAS OIIEHKA COOTBETCTBUS CyMMapHOro imyma (0T Bcex

HUCTOYHUKOB) C WCIOJIb30BAHUEM YaCTOTHOW KOPPEKIUU A HOPMATHBHBIM
TpeboBanusM, 1bA

Ly - CyMMapHbIi ypOBEHb 3BYKOBOT'O JaBJ€HHUs (OT BCEX HMCTOYHUKOB) C
MCIIOJIb30BaHUEM YaCTOTHOU Koppekuuu 4, 1b

L 400n. - TONYCTUMBI YPOBEHb 3BYKa C MCIOJIb30BAHUEM YACTOTHOW KOpPpEKIUU A,
nbA

Lai - OTHOCHUTENbHAsl YacTOTHAs XapaKTePHCTHKA KOppekiuu A B I-ii mosoce
4acTOT

Laj - YpOBEHb 3BYKa J-T0 UCTOYHHMKA C MCITOJb30BAaHUEM YaCTOTHOW KOPPEKIHH A,
n1bA

AL gyaxc.cywmp. = OLIGHKA COOTBETCTBUS CYMMapHOro myma (OT BCEX HCTOYHHKOB
HEMOCTOSIHHOTO IIIyMa) C UCIHOJIb30BAHUEM YacTOTHOW KOppekuuu A
HOpMaTUBHBIM TpeOoBaHUsAM, N1BA

L towe.cym - CyMMapHBbII YpOBEHb 3BYyKa (OT BCEX MCTOYHHKOB HETOCTOSIHHOTO IIIyma) C
WCIIOJIb30BAaHUEM YaCTOTHOM Koppekuuu A, 1bA

AL gyare.mp. - OIICHKA COOTBETCTBHMS MaKCHMAJIBHOTO YPOBHS 3ByKa (OT I-TO MCTOYHHKA
HEMOCTOSTHHOTO IIIyMa) C HCIHOJb30BAaHUEM YacTOTHOW KOppekiuu A
HOPMAaTUBHBIM TpeOoBaHUsM, 1BA

L sraxe. - YPOBEHb MaKCUMAJILHOTO IifyMa (OT I-T0 HCTOYHHMKA HEMTOCTOSTHHOTO IITyMa) C
HCIOJIb30BaHUEM YaCTOTHOU Koppekuuu 4, 1bA

L svaxc.00n. - IOMYCTUMBIN YPOBEHb MAKCUMAJIBHOTO IITyma, 1b

o - (hakTOp HAMPABIECHHOCTU UCTOYHHKA IIIyMa

Ba - 3aTyXaHHue 3ByKa B Bo3ayxe, 1b/km
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Q - IPOCTPAHCTBEHHBIN YIOJl U3JIy4E€HHU 3BYKa, CP
r - paccTosiHUE OT UCTOYHUKA IIyMa JI0 PACUETHOM TOYKH, M
B - IOCTOSIHHAS TIOMELLIEHUS, M

ALy - MMOKa3aTesb HalPaBJICHHOCTH UCTOYHUKA, 1b

AL Asip - CHWKEHHUE YPOBHS 3ByKa 3KpaHamu, 1BA

AL apac - CHIDKCHHE YPOBHS 3BYKa, 3aBUCAINEE OT PACCTOSHUS pacipocTpaHeHus, 1bA
AL psen - CHIDKCHHE YPOBHS 3BYKa 3€JIC€HBIMH HACAKICHUAMH, TBA

Ala - CHIDKCHHE YPOBHS 3BYKAa, BBI3BAHHOEC OTPAaHMYCHHOCTBIO yrila BUIUMOCTH

HCTOYHHKA, 1BA



