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IpeancaoBue

Meroauueckue pexoMeHganuu paspaboransl B pa3BurTue
PyxoBogcTBa Mo pacyeTry U NPOEKTHPOBAHMIO CPENCTB 33LHUTHI
3aCTPOHUKH OT TPAHCMOPTHOrO miymMa MU coaepxkat Mertonuueckue
pPEeKOMEeHalluH OIpeaesieHUd U OLEHKH HeOOXOMUMOro CHHXKEeHHA
YPOBHA 3ByKa 3KpaHaMH Y HaceJIeHHBIX ITYHKTOB, a TaK:Ke BK/IIOYAIOT
KJIIOYeBBie MpobiieMbl BEIOOpa M pacyeTa n1apaMeTpoB 3KpaHa, obecrie-
yuBarOIHNX TpebyeMoe CHHXXEHHE HIYMa NPH €ro KOHCTPYKTHBHOM
HCIOJTHEHHH.

Metoauuyeckne pexomenaauuu paszpaboranst HUNC®D PAACH
npy yyactiy 3A0 «Komnanus JJopoxusie rexuonoruuny, AI'VII
« MnHOBaUHOHHO-TeXHONOrNYeckui 1enTp», OO0 «IDBapc Craitn»
(aBTOpHI: N-p TeXH. Hayk Ocunos I'.JI., kanna. TexH. Hayk Hlyonn U.J1.,
akageMuk MexayHapoaHoi akagemuu TpaHcnoprta Ilonos B.A,,
kaH[. TexH. Hayk JleOenes B.H., CT. HayuHpli coTpynHuKk AucToB B.A.).

[Ipu paszpaborke MeTonuyecKUX peKOMEHAALMH HCII0/130BaHbI
pe3yAsTaTbl CPABHHUTEJNBHOI'O aHAJIN3A PaCCMATPHBAEMBIX aKyCTHYECKHX
METOAHUK Pa3IMYHBIX CTPAH H OpraHu3aLui, B ToM yucne MexayHapon-
Hoit opranu3auun ctanaaprusauun (MCO) n Mexaydaponuon
aneKkrporexuudeckoit koMuccuu (MOK): craunapret HCO 1996, 9613,
crangaprel MOK 60804, 61672.



1. O0mue nNoJOXeHHs

[.1. Hacrosmue Metoauyeckue pekOMEHIallu OPHEHTHPOBAHD!
Ha NPHMEHEHHEe NPU NPOBEJEHHH aKYCTHYECKHX PacueToB MO OLEHKE
CTETIEHH LYMOBOIO JHCKOMGOpTa Y NPUMarucTpanbHbIX HaCEJEHHBIX
MyHKTOB U pa3paboTke MepoNpHATHH 11 obecneyeHnss HOPMAaTHBHBIX
YPOBHEH 1IyMa, YCTAHOBJICHHBIX CAHHTAPHBIMHA HOPMAaMH.

1.2. 3amura npUMarucTpasbHbIX XUABIX H O0LEeCTBEHHBIX
30aHKUH OT TPAHCIOPTHOIO LIYMa OCYWECTBJISETCSA MO CAEHYIOMM
OCHOBHBIM HAIpaBJIEHHSAM:

* UCTOUHMKH LIyMa — KOHCTPYKTHBHBIMHU H aIMUHUCTPATHBHBIMH
MeTonamMH (Co3naHHE W MPHMEHEHHE MaJIOLUYMHBIX TPaHCMOPTHBIX
CPEACTB, perylaMeHTal s BPEMEHH, CKOPOCTH UX paboThl, 3anper
TPAH3UTHOTrO TPAHCNOPTA, OrpaHH4YEeHHE rPy30BOro TPaHCOPTA);

* CPEACTBA 3al{HThl — APXUTEKTYPHO-TIAHHPOBOYHBIMH H

KOHCTPYKTHBHBIMH METOIaMH (IIPUMEHEHHE HAPY>KHBIX OrpaKAatoLIHX
KOHCTPYKLMUI);

* IIYTH PacrnpoCTpPpaHEHHA LIyMa OT HCTOYHHMKA A0 oOBekTa
LIYMO3aIUUThl — HHXKEHEPHO-CTPOUTENILHBIMH METOAAMH H CPelICTBAMH.

Hacrosinne Metonuyeckue pexkoMeHnauru pa3paboTansl ripuMe-
HUTEJIbHO K aKyCTHYECKHM 2KpaHaM (LUIYMO3alUHUTHLIM NMPHIOPOKHBIM

3KpaHaM), CHUXKAIOIHM LIYM Ha IYTH €ro pacnpocTpaHeHHS.

1.3. Beibop Tex WiIH HHBIX CPEACTB 3alllUTHI OT LIyMa, Oflpe-
nenenue HeoOXOAUMOCTH H LieNiecO0Opa3HOCTH HX NPHMEHEHHS ClIelyeT
IPOU3BOAMTL HA OCHOBE pacyeTa HEOOXOIMMOIo CHHXKEHHS YPOBHS
3BYyKa Ha ceJuTeOHOW TEppPUTOPHUH U oripejieneHus tpedyeMoi
3QPEKTUBHOCTH 3KPAHOB € YYETOM 3BYKOTOTIIOLIEHHA.

2. Ilopsaaoxk onpe/esieHusl H OHEeNKH HE00X0OAUMOI0 CHHIKCHH S
YPOBHS 3BYKA Y HACEJICHHBIX NYHKTOB

2.1. JInst pacueTra TpebyeMoro CHHXeHHUs TPAaHCMOPTHOTO WyMa U
NMPOEKTHPOBAHUS CPEACTB 3aLIUTHI OT HEro 3acTpoik¥ HeoOXoaUM
pPauHOHAIBLHBIH NepeyeHb HCXOAHbIX IaHHBIX.

PauHoHanbHblil nepeyeHb MCXOLHBLIX NAHHBIX OJig pacyeTa
O)KHOaeMbiX YPOBHEH lIyMa B pPacHETHBLIX TOYKaAX Ha TEPPHTOPUHM
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HaCENICHHBIX ITYHKTOB ONpeeNIeTCA THIIOM YYHTHIBAEMBIX HCTOYHHKOB
BHCIIHETO0 rOpoJCKOro ityMa, ocoOeHHOCTIMH IUIAHHPOBOYHOM

CTPYKTYPHI 4 pejibe()a MECTHOCTH HaCeJIeHHOTO ITYHKTa, Ha3HaYeHHEM
33MMIAEMBIX OT IIyMa OOBEKTOB H YYaCTKOB TEPPHTOPHH.

OIHHM U3 OCHOBHBIX, HaHOOJee pacnpOCTPaHEHHBIX HCTOYHHKOB
BHEIHETO IMyMa Ha TEPPUTOPHH HACEJIEHHBIX NMYHKTOB (rOpOXOB)
ABIIAIOTCA [IOTOKH JIETKOBBIX U I'PY30BBIX aBTOMOOUIEH U ofmiecTBEeH-
HOro TPaHCIIOPTa Ha YIHYHO-NOPOXXHOH CETH HACEJIEHHOI'O ITYHKTA
(ropona).

HCXOnHBIM IIlyMOBEIM N2paMETPOM aBTOTPAHCIIOPTHOIO NOTOKA,
HeoOXOAHUMBIM Ui MPOBEAEHUS Pa3IMYHBIX aKyCTHYECKHX pacyeToB,
SBJIIE€TCH €r0 LIYMOBAs XapaKTepHCTHKA. |

B kadecTBe LIyMOBOH XapaKTepHCTHKH aBTOTPAHCIIOPTHOIO
nnoroka I'OCT 20444-85 [1] ycranonneH SkBHBaNEHTHBIN YPOREHD 3BYKa,
CO3/1aBaeMblif IOTOKOM Ha PacCTOSHHH 7,5 M oT ocH Oripkaiinei oaockl
IABIDKCHHA aBTOTPAHCIIOPTa Y Ha BBICOTE 1,5 M HaJX YPOBHEM IIpOE3KeH
4aCTH.

IIlyMOBEIE XapaKTEpPUCTHKHU aBTOTPAHCIIOPTHHIX ITOTOKOB
onpeneNsaoTcS AN BCEX CTAAMH NPOECKTHPOBAHHA pPacUeTHBIMH
MeTtoxamd. JInme s HacToAulero nepHoaa OoHH MOTYyT OBIThH
OnpeAesieHbl TAKoKe ¥ METOOM HaTypHBIX m3Mepenuit |1]. OnHako Takue
U3MEPEHHA B MaciuTabax Bcero HacejleHHOTO ITyHKTa (ropojia) OYeHkb
TpYAOeMKH, TpeOyroT OONBIUHX 3aTpaT BpeMeHH H (PMHAHCOB, YTO
3HAYHUTEJIBHO 3aTpyJHseT WIH JieslaeT Aa)Ke HEBO3MOXHBLIM B ps/e
C/Iy4aeB UX NpOBeeHHEe B [IOJIHOM o00pemMe. [ 103TOMY npH OLiEHKe 1IyMa
TPAHCMOPTHLIX MIOTOKOB B HACTOALIMH NEepHOA YacTo IIPHMEHAIOT TAKXKE
pacyeTHele MeToAkl. [N MOBBILICHHS HAXE)KHOCTH 3THX METONOB B
YCHOBHAX KaXJIOro KOHKPETHOrO HAacejJeHHOro NyHKTa HEPEeAKOo
NPOBOXAT BhIOOpOYHBIE H3MEPEHHA LIYMOBBIX XapaKTEePHCTHK
TPAHCNIOPTHLIX IIOTOKOB Y N0 HUM KOPPEKTHPYIOT PpaCUETHYIO METOHKY,
NOOMBAsACHE HAMNYYIIEH CXOLMMOCTH PE3yJIbTATOB PacyeToOB C
pe3yabTaraMy HaTYpPHBIX H3MEPEeHHUH.

HcXonHBIMH JaHHBIMH JUIS pacdeTa HIYMOBBIX XapaKTEePHCTHK
aABTOTPAHCIOPTHBIX NIOTOKOB ABJISAIOTCA:

* UHTEHCUBHOCTD, ABHKEHHUS ABTOTPAHCMOPTA B YAChl NHK
JHEBHOro BpeMeHH H Haubosiee mIyMHBIH Yac HOYHOTO BPEMEHH,

HaTypanbHbIC eX./u;
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* CyMMapHas [10J5 Ipy30BOro ¥ obuIeCTBEHHOIO TPAHCNIOPTA B
noroke, %o;

* CpeaHss CKOPOCTh ABHXKEHHUS aBTOTPAHCIIOPTa B MOTOKE, KM/ Y.

* s noBeilieHHA TOYHOCTH pacyeTa LUYMOBBIX XapaKTepHCTHK
ABTOTPAHCIIOPTHBIX NMOTOKOB HEOOXOAHUMO YYMTBHIBATH PAX JOMNOIHH-
TEJILHBIX MapaMeTPOB PacCMAaTPHUBAEMBIX MArHCTPaJieH, TAKUX KaK:

* NPONOJIBHBIA YKJIOH Tpoe3kel YacTH MarucTpaiu (yJIuusl,
JIOPOTH);

* THII BEPXHETO MOKPLITHA NPOEHKEH YACTH;

* [UWPUHA pa3NEeNUTENBHON NTONOCH];

* YHUCJIO MOJIOC ABHXKEHHS TPAHCIIOPTA,;

* JUIMTENBHOCTH CBETOMOPHOro UKKJIa BOJIH3N IEPEKPECTKOB
(paspeluaronias/3anpeuatouas ¢asa ceerodopa);

* THII 3aCTPOHKH 1Mo 06€ CTOPOHBI MArHCTPAJIH.

KpoMe myMOBBIX XapaKTEpUCTHK aBTOTPAHCIIOPTHRIX MTOTOKOB,
1S pacyeTOB OXHJaeMbIX YpOBHEH LIyMa B PacUETHBIX TOUKAX Ha
TEPPUTOPHH H B 3aCTPOHKE HACENEHHBIX MYHKTOB HeobOXxommma
cleayroLuas uicxoqHas HHPOpMaUUA:

* [UTAHUPOBOYHAS TMOJOCHOBA HACENEHHOro MyHkTa (ropopa) ¢

yKa3zaHHeM pacliOJIOKEHHS BCEX YUHTBHIBAEMEIX aBTOTPAHCMNOPTHLIX
MarucTpanei;

* Ha NJAHUPOBOYHOH MOAOCHOBE AOJXHBI OBITH MOKA3aHBI
(GbYHKLHOHANbHbIE 30HK WK 3aliiHilaeMble OT 1iyma oObekTh! (B
COOTBETCTBHH C MacluTaboM KapThl) U HO/DKEH ObiTh YCTAHOBJNEH
NOMYCTHMBIH /IS HUX YPOBEHb 3BYKa B COOTBETCTBHU C CAHUTAPHLIMU
nopMmamu (CH 2.2.4/2.1.8.562-96 [2]) ;

* JUIA KaXKAOW aBTOTPAHCMOPTHOH MAarucTpajv NO/KHBI OBITH
Bbl€/IEHBl YHACTKHU C XapaKTePHbIMU f1apaMeTpaMH IBUXKEHHUS U COCTaBa
TPAHCITOPTHBIX NIOTOKOB H PaCCHYUTAHb! HX LIYMOBbI€ XapaKTePHCTUKH;

* 11 BBIMOJIHEHUSA aKYCTHYECKHX pacdeToB HeoOXoauMo

AOMOJIHUTESILHO ONpPEAENAHTD MO NPOEKTY BEPTHKAILHON MJIaHHUPOBKH
TEPPUTOPHH OTMETKH BBLICOT MPOEIKEH YaCTH MarucTpasei, pacyeTHbIX
TOYEK, OCHOBAHUA NMPOEKTHPYEMOIO dKpaHa.

2.2. JInst OUEHKH OXXKHAAEMOI'0 LIYMOBOIO pe)XXHMa Ha y4acTKe
TEPPUTOPHH HACEJIEHHOTrO MYHKTA, KOTOPbIH HEOOXOANMO 3aLIUTHTH OT
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ABTOTPAaHCIIOPTHOIO IyMa ¢ MOMOLUBIO 3KpaHa, H ONpe/e/IcHHA
OCHOBHBIX AKYCTHYECKHX H KOHCTPYKTHUBHBIX NapaMeTpPOB LIYMO-
3alllMTHOro YKpaHa HY>KHO BEINOJIHHUTE CJIEAYIOUIHE NeHCTBHA:

* Ha OCHOBAHHH aHA/IM3a CHTYALIMOHHOrO ILIaHa paccMmart-
pHBaeMoOro y4acTka ropoJICKOH TEPPHTOPHH BBISBHTH aBTOTpPaHC-
IIOPTHBIE MaruCTpaid, Ha KOTOPBIX NOTOKH aBTOMOOHJIEH ABJIAIOTCS
OCHOBHBIMH HCTOYHHKaMH IIYMa, BO3AEHCTBYIOUIEr0 Ha NaHHYIO
TEPPHTOPHIO H PACHONOXKEHHbIE HA Heil XHIble H OOIEeCTBEHHEIE
3TAHHA; |

* YCJIOBHO pa3OHUTh paccMaTpHBaeMBIil YHaCTOK TEPPHTOPHH Ha
OTAENbHbIE NOAYYACTKH, OTIIMYAIOIIMECH 10 YCJIOBUAM IeHepauMH H
pacnHpoCTpaHEHHs uiyMa. B ciydasx, eciy Mexay TPaHCHOPTHOH
[IOpOroji H PacyeTHOM TOYKOH pacHosoXkeHHl 3KpaHbl, HIH Jopora
(yNHI{a) Ha pacCMaTPHBAEMOM YYacTKe Pe3KO H3MEHJAET CBOE
HanpaBJICHUE, WIH IUYM B PACYETHYK TOYKY IOCTYNAET OT ABYX HJIM
6onelero yucna gopor (YAHL), TO IPOU3BOAAT pa3OHBKY TEPPHTOPHH
HA YYaCTKH, OTIMYaOLIHeCs YCIOBUSIMH PACIIPOCTPaHEeHHA nryMa. 1pu
3TOM MOCTYIAIOT cenyoium obpazom. M3 pacueTHOH TOYKH Ha IU1aHe
TEPPUTOPHU NMPOBOAAT JIYYH Yepe3 Kpasd dKpaHOB (HalpHMep,
CYLUECTBYIOLUMX 30aHHH), Yepe3 TOYKH nepeceydeHus (MIH pe3Koro
H3MEHEHHUA HarlpaBJIeHHA) YU OO NEPECEUCHUA C OCAMH ITHX YJIMLI.
IIpH aToM nonyuaercs pAan AONOJIHHTEIBHBIX YUACTKOB, IJI1 KXAOIO
U3 KOTOPBIX CNENYET IIPOBECTH CAMOCTOATE/NBHBIH aKyCTHUECKHMH pacyeT;

* JUIA KaXA0T0 BBIAEIECHHOrO NOAYYACTKA PACCUUTATH LIYMOBBIC
XapaKTCPHUCTHKH OTHOCAINUXCSH K HEMY aBTOTPAHCIIOPTHBIX MarH-
cTpaJiei;

* BpIOpaTe pacueTHhie TOUKM B Haubosnee XapakTepHhlX MecTax
HAMEYEHHBIX MOAYYAaCTKOB TEPPUTOPHH, 4 TaKXKe B HEOOXOOUMBIX
CllydasixX M B [IOMELICHHMAX XKHIBIX U OOIIIeCTBEHHBIX 3aHUI,

® paccuuTarh OXXHIAaeMbie YPOBHH IIIlyMa B PAaCUETHBIX TOYKAaX.
EcnH IyM B pacueTHYIO TOYKY MONaaacT OT HECKONBKUX MOAYYAaCTKOB,
TO JUIA KaXXQOro rnoay4yacTKa BBIITOJHACTCA CBOH CaMOCTOATE/IRHBIH
pacyeT, HOJXYUYCHHBIC pe3yJIBTAThI 3aTEM SHEPreTHUE CKH CYMMUPYIOTCH,

* onpenenuTs TpebyeMoe CHIDKEHHE YPOBHEH 1iyMa B paCYeTHBIX
TOUKAX IYTEM CpaBIICHUS PACCUUTAHHBIX OXKHOAEMBIX YPOBHEH 1IIyMa
C YPOBHAMH, JOIMYCTHMEBIMH 110 CAHUTAPHBIM HOpMaM [2];



* C y4eTOM TpeOyeMOro CHUXXEHHA YPOBHEH Wyma OlpefenuTh
TpeOOBaHUA K NapaMeTpaM Y KOHCTPYKUHH NMPOEKTHPYEMOTO
LIYMO3AUHUTHOIO NPHAOPOKHOIO 3KpaHa.

[Ipu pacuere ypoBHEH 1IyMa Ha fIOLIAAKAX JETCKUX JOLIKOJIb-
HbIX YYPEeXXIEHHH, Ha yuacTKax WIKOJI, HAa NJollagKkax OTAbiXa
MUKPOPAHOHOB, KBapTaJIOB H I'PYIN XXHUJIbIX AOMOB, Ha TEPPUTOPHAAX
GonsHUL M caHAaTOPHUEB PacYETHbIC TOYKH BhIOUpalOT Ha Oirokaiime K
HCTOYHHKY lllyMa MpaHHIIe MUIOIIAN0K Ha BEICOTE 1,5 M Ha/l ypoBHEM MX
TeppHTOPUH. IIpH NpOH3BONLHOM PacIONOXEHHH PACYETHON TOUKH Ha
TEPPHTOPUH HACEJIEHHOI'0 IYHKTA €€ BbLICOTa NPUHHUMAETCS TaKKe
paBHOH 1,5 M.

PacuerHblie TOUKY Ha TEPPUTOPHAX, HENOCPEACTBEHHO MPHIErato-
LIMX K XXHJTBIM K ODLLeCTBEHHbIM 3JaHUAM, BLIOKpatoT cornacHo [4] Ha
PACCTOSHHUM 2 M OoT (pacaioB 3AaHUH KaK CO CTOPOHBI YIMYHOIO, TaK U
CO CTOPOHBI ABOPOBBIX (pacazioB HA YPOBHE CepeHHbLI OKOH NEPBOro H
nocneaHero aTaxeii 3naHuii. Ec/iM paccTosHHE OT HCTOMHMKA IIYMa [O
snanus coctasnser cBoime 100 M, TO MOXHO OIPaHHUYUTBHCH TOJIBKO
ONHO pacueTHOl TOYKOl Ha ypoHe BepxHero sraxa. IIpH HaTHuHM
3KPAHUPYIOIIKUX COOPYXEHHUHN pAZl PACUYETHBIX TOYEK HOJDKEH BbIOH-
paThCs B 30HE AKYCTHYECKON TEHH 34 IKPAHAMMU.

2.3. Pacuem oorcuoaemvix ypogneu umuyma @ pacuemﬂbxi NIOYKAX
Ha MeppUmMoOpUU U 6Hympu nOMeujeHul

2.3.1. OxupaeMbid ypoBeHb 3ByKa (L MT) B paCUETHOH TOYKE OT
KaXXJOro NMOAYy4YacTKa paCCHYMTBIBAIOT MO Gopmyie

L% =L, ~L, L, —AL, -L, . ~L

ApT L o
L +I"A0Tp _ALA{I’ HEA, (2.1)

A JKp

A ok Asen

A pac A BO3

A 3actp

rne L, — LIyMOBas XapakT€pHCTHKA aBTOTPAHCIIOPTHOIO MMOTOKA,

AJKB

112 MarvucTpaiy, MpoXoasieH 1o COOTBETCTBYIOLLEMY NOAYUYACTKY, 1DA;

L apasc — CHHIKEHHE YPOBHSA IIYMa aBTOTPAHCHOPTHOrO MOTOKA, B

3aBUCHMOCTH OT PacCTOAHHUS MEXAY HHM M pacyeTHOH TO4KOMH, pac-
cuyuThIBaerca no gopmyne (2.2), abA;
L., — CHH)XEHHe YpOBHS LUyMa, BCJIEACTBHUE €ro 3aTyXaHHUs B

AB03
BO3MYX€, paccUHThIBaeTCs 1o gopmyne (2.3), AbA;



AL _ — [ompaBka, YYHMTBIBAKOIIAA BIMAHHE TYpOyneHTHOCTH
BO3[yXa H BeTpa Ha IIPOLECC pacipOCTPaHEeHHs 3BYKa, PACCUYUTRHIBAETCA
no ¢opmyine (2.4), abA;

L, ., — CHMXEHHME YDOBHA 1LIyMa, BCACACTBME €r0 NONIOMCHHA
[IOBEPXHOCTHIO TEPPHUTOPHH, paCCUHTBIBaeTCH 110 popmye (2.5), nbA;

L P CHHWKCHHC YPOBHA HIIYMa ITOJIOCAMH 3CJICHBIX HAaCAXKNCHNH

paccyuTeiBaeTca o popmyne (2.7), abA;
L,,, — CHIXXEHHE YPOBHA IIyMa SKPaHHPYIOIHMH NpPEenATCT-

BHAMH (3HaHUAMH, HACBIITAMH, XOJIMAMH, BEBIEMKAMH, HCKYCCTBEHHBIMH
KpaHaMH H T.[l.) Ha IYTH 3BYKOBBIX JIy4Yeil OT aBTOMAarucTpaju K
pPacyeTHOH TOYKE PaCCUMTHIBACTCH N0 pa3feiny 2, nbA;

" L — [ONpaBKa, YYHTHIBAIOWIA OTPaXEeHHE 3BYKa OT

A o1p
OrpaXKAalomMX KOHCTPYKUHUi 3faHui (0OBIYHO MPHHUMAIOT PaBHOM

3nbA), nbA;

AL, - momnpaBka, y4MTHIBaIOLUAas CHHXXEHHE YPOBHA LIyMa
BCJICACTBHE OrpaHH4YeHuA ymia (&) BUAMMOCTH YNULB! (JOPOTH) M3
pacyeTHOM TOYKY, pacCUUThIBaeTCA NNo opmyne (2.8), abA.

2.3.2. BerioMorartensHble BEJIMYHMHBL, BXOAALIHE B BBILIECYKA-
3aHHbIE POPMYBI, ONPEACIIAIOTCA CAEAYIOLINM 0Opa3oM.

CHikeHHe YpoBH# lryMa ucrouHuka (L, ) ¢ paccrosHnem

PaBHO:

L,.=10lg (R/R,), nbA, (2.2)
rae R — pacCTogHHE OT aKyCTHYECKOrO LEHTpa aBTOTPAHCIIOPTHOIO
OTOKAa 0 PaCYETHOH TOYKH, M;

R,= 7,5 M — 14 aBTOTPaHCNIOPTHHIX NOTOKOB.

2.3.3. Ilpn pacyerax CHMXKEHHA LIyMa ¢ PacCTOAHHEM aKyCTH-
YECKHM IEHTP ABTOTPAHCIIOPTHOrO MOTOKA IPHHHUMAETCd paclojio-
)K€HHBIM MO OCH OJrbKaiiliell K pac4eTHOH TOYKE MOJOCH! ABHKECHHA
TPAHCIIOPTa M Ha BHICOTE 1M HaJl YPOBHEM NPOE3KEH YACTH MATHCTPaIH.

2.3.4. CHu>xeHue YPOBHSA ILIyMa, BCIEIACTBHE €0 3aTyXaHHUS B
Bo3iyxe (L, ), Ipu BEINOJIHEHHH aKyCTUYECKHX PACYETOB, CBI3aHHBIX
C CAHUTapPHO-rUI'MEHHYECKOH OLIEHKOH 3alYMJICHHOCTH TEPPHTOPHH
TPaHCIIOPTHBIMH HCTO 1HHKAMH, MOXKET ObITh pacCuuTaHo 1o popmyie,
B KOTOPOH B CKPBITCM BHAE YYTEHBl yCpeAHEeHHBbIEe 3aBHCHMOCTH

ko3 PHUHEHTa IMOMMOIEHHA 3BYKa OT TeMIEeparypbl H BJIaXKHOCTH



BO3YXa, IToJIyYeHHbIE€ HAa OCHOBAHUH CTATUCTUYECKOH OLIEHKH DOJBbUIOTO

00beMa 3KCriepUMEHTAJIbHBIX JaHHbIX [3]:
L. = 0,nabA, mna =63 1L,

ABO3

L. =6-10%f abA, nnaf=125-8000 'y, (2.3)
rne f — ¢cpenHereoMeTpHyeckas 4acTOTa OKTaBHOMH MOJIOCH! B
HOPMHPYEMOM JAHara3oHE CpedHEreOMETPHYECKHX 4acToT oT 63 Ho
8000 M.

2.3.5. ITonpaska (AL, ), yuHTBIBaIOIAA BIHAHHE TypOyNeHTHOCTH
BO3MYyXa W BETpPa Ha NMPOUECC paclpOCTPAHEHUS 3BYKA, MOXET ObITh
BbIYHCIIEHA 110 popMyie

AL =3/ [1,6+10°(1/R)*], nbA, (2.4)
rone R —~ paccTosiHne OT akyCTHYECKOrQ LUEHTpa MCTOYHHKA HIyma A0
pacyeTHOH TOYkH. JTa dopmysna BbiBeNEHA NPH YCPEAHEHHH IO
Pa3/IMYHBIM TEMMNEPATYPHBIM YCJIIOBHSAM M B NMPECANONOXKEHHUH, UTO
4aCTOTa BCEX HanpaBJIEHHH BETpa paBHOBEPOATHA.

2.3.6. B cnyvyae noKpwuiTUs NMOBEPXHOCTH TEPPUTOPHH TPaBOM
(ra3oHsl) HJIM CHEroM HMJIKM HANHU4YHUA DBIXJIOTO FPYHTA cAelyeT
NOTIOJTHUTEIBHO YUYWTBHIBAThL MOIMOIEHHE 3BYKa NMOBEPXHOCTHIO

TeppuTopuH (L, )¢ NOMOMIBIO CEAYIOWHX GOopMyT

52
ALm =6]g 1, _
Hox (1+0,018% (2:3)
1,4d - 1070 %#nu*¥
rae O = -~ (2.6)
H,,
d ~ pacueTHoOe paccToAHHe, papHoe d=],4-R m;
H wu Hp'r ~— BbICOTHI ICTOYHHKA LUYMA W pAaCYETHOH TOUKH HAN

YPOBHEM TEPPUTOPHH, M.
Ecny npu pacyete 1o ¢opmyne (2.6) 0 oxaspiBaeTCs MEHbBINE

€AHHHLbI, TO NpuHUMatoT AL =0.

TTOK «

B cny4ae akycrnyecky )xecTkoH nopepxHocty (acdanst, 6eToH,
NMJOTHBIH IPYHT, BoOa) A L . BO BCEX CIyYasX PaBHO HYIIO.
2.3.7. I'lpu nocanke AepeBbLEB C MIOTHBLIM MPHUMBIKAHHEM KPOH U

CTIIOIUHBIM 3AMIONHEHWEM IOIKPOHOBOTO NPOCTPAHCTBA KYCTAPHHKOM,
T.€. IPH YCTPOHCTRE TaK Ha3bIBAEMOMH LLIYMO3ALHUTHOMH NMOOCH 3e7EHbIX
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HacaXICHUH, obecreynBaeMoe €10 CHIDKEHHE ITyMa MOXKHO PpacCYUTaTh
o ¢gopmyse

AL =a_ B, (2.7)
rae o — IOCTOAHHASA 3aTyXaHHs 3BYKa B 3€JICHLIX HaCaKIECHHAX,

B — mypHHa IyMo3aMTHOH ONOCH 3eIEHbIX HACAKAECHHH, M.

IIpnn OTCYTCTBHH TOYHBIX RAHHBIX NPHHHUMAIOT CPEAHIOIO
pesinauHy o = 0,08 nb/m.

Jra popMyna cnipapeyidBa NpH LIHpUHE noyiock! He 6onee 100 M.
Ilpn Gonswed uMpune nonocs! ysenuuenue AL - 3Ha4HMTENBHO
3aMeULAeTCA H 3aTPYIHHTENBHO I IPOTrHO3HPOBAHMA.

ITpu 0OBIYHOMN mOcaaxe 3eNeHBIX HaCaKAEHHH HMX HyMo3a-
INHTHEIH 3 @eKT BHpaxkeH cnabdo U NpakTHUYECKH MOXET HE YUHTHI-
BaThcd. Jlocaaka XBORHBIX NOPOA nepeBheB SPHEeKTHBHO CHIDKAET HIYM
B TCYEHHE BCEro roia, nocajka JMCTBEHHBIX NOPOJ — TOJIHKO B JIETHHH
IIEPHOL.

2.3.8. llonpaska, yyuTsiBaronas orpaHH4eHHE YIJla BUIIMMOCTH
MariCcTpajiu W3 pacyeTHOM TOYKH, paCCUHTBIBAETCA 110 (POpMYIIE

, AbA. . (2.8)

AL,, =10lg =
180

2.3.9. CHHXeHMe YPOBHA lLuyMa (LAHP )J3KpaHHUPYIOUHMH
NPEHATCTBUAMH HA IIYTH 3BYKOBBIX JIY4€H OT HMCTOYHHKA IIyMa K
pacyeTHOH TOYKE PACCYUTHIBACTCA C YYETOM THIIA 3KpaHa.

2.3.10. Ilpu BO3AECHCTBAM Ha PACYETHYIO TOUKY Ha TEPPHTOPHHU
HECKOJFKHX MCTOYHHKOB BHElIHero HIyMa BHavajxe OHnpeneniroT
IIYMOBO€ BO3ACHCTBHE KAXKIOro OTHCIBHOIO HCTOYHMKA 110 hopMylie
(1), a 3aTeM NpOU3BONAT SHEPTeTHYECKOE CYMMHPOBAHHE HX ITYMORBBIX
BO3JICHCTBUU:

L 101g21001Lm‘ (2.9)

Ap.T,cyM

rAe 1 — HOMep OTAEJbHOIO MCTOYHHKA BHEHIHETO LIYyMa,

L'PP. .~ YPOBEHB LIyMa, co3AaBaeMbli i-M HCTOYHHMKOM 1ryma, AbA;

n — o0LIee YHCI0 BO3ACHCTBYIOLIHX HCTOYHHKOB LIIyMa.
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2.3.11. Oxupaemslit ypOBEHD 3ByKa B PACHETHBIX TOUKAX BHYTPH
noMeweHnss MoxeT OBITh onpepeneH no Gopmyne

nNoM 1 TepD N
apt = Lapropm — Dlaok » (2.10)
rne PP — CYMMAapHBIH YPOBEHB 3BYKA OT BCEX BHEIUHHX UCTOY-

ADT, CyM
HHUKOB B 2-X M CHapYyXH OrpaX1eHHH (OKOH) NOMELIEHUS;

AL,  ~— CHIXEHHE llyMa KOHCTPYKLIHEH OKHa.
O6b1uHo npy pacuerax B kadectse AL, NpHHHUMAIOT CHHKEHHE

LIyMa OKHOM IPH OTKPBITOH (popTOUKe (Y3KOH CTBOPKE, ipaMyre), Kak
3T0 TpeOyeTcs CaHUTapHbIMK HOpMamy [2] U3 yCROBMH BEHTHAALIMH
YKHJIBIX NMOMELUEHUH,

Cornacuo [3] AL, = 10 abA. OnHako Heenenosanus nokasain,
yTO GaKTHYECKH A8 MEOIHPOBAHHBIX XMIIBIX KOMHAT H pabounx
kabuneroB AL, = 15 nBA. B ciayuae npumeHeHHs B 3daHMAX
IIYMO3aUHTHBIX OKOH, CHAO)KEHHBIX BEHTHISALIMOHHbIMH YCTPOHCTBaM®
C NOBBIIEHHOHN 3BYyKOM30NAsAUuHeA, AL, MOXeT coctaBisaTh 10
30-40 pbA, uTO NO3BOJASET BO MHOIHX cliyyasx obecneyuBars
HOPMAaTHUBHBIK IUYMOBOH PEXHM B NMOMELIEHUH JaXe MPU JOCTATOYHO
BLICOKHX YPOBHSX LIYMA.

2.3.12. TpebyeMoe cHI>KEHHE YPOBHEH 3BYKa aBTOTPAHCIIOPTHOIO

notoxa (AL,  )ans pacyeTHbIX TOYEK Ha CeNUTeOHON TEPPHTOPHH PABHO:
ALA —_— apr L nbA, (2.11)

ApT A noun Tepp ,
a NN pacyETHLIX TOUYEK B NOMELUEHHAX 3NAHHHN PABHO:!

— T HOM
AL, =L 01" L son wow. APA. (2.12)

Jto Tpebyemoe cHmkeHHe (AL, ) lIymMa aBTOTPaHCIOPTHOTO
MOTOKA MOXHO 00ecIeYuTs ¢ MOMOLLLIO COOPYXXEHHUS NPHAOPOXKHOTO
[UYMO3ALHTHOrO 3KpaHa, akycruyeckas 3¢Gp@PEeKTHBHOCTh KOTOPOrQ

(AL v axp ) AOTDKHA OBITH HE HIKE YeM AL,

A p

3. Onpenenenne TpedyeMoii akycTHUeCKOH 3QheKTHBHOCTH
IKPAHOB C Y4€TOM 3BYKOIOIJIOLeHHS

3.1. OnuumM u3 Haubonee 3PPEKTUBHBIX CTPOUTEALHO-AKYCTH-
YeCKHX CPEACTB 3allUThl OT TPAHCMOPTHOrO 1IyMa cenutTebHOH
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TEPPUTOPHH H 3aCTPOHKH ABIAETCA COOPYXEHHUE TIPHIAOPOKHBIX
HIYMO3AaLUMTHBIX 9KPaHOB.

3.2. OCHOBHBIM OLIEHOYHBIM NIAPAMETPOM 3KpPaHa ABJISETCH €ro
akycTH4ecKkas 3PdeKTUBHOCTh, Ha KOTOPYIO OKA3BIBAIOT BIMAHHUE
MHOIHe (paKTOpbl, XapaKkTepU3YIOLIHE KaK CaM 3KpaH, TaK ¥ HCTOYHHK
IHIyMa, H MapaMeTpbl OKPYKaroIeH Cpesl.

Ocof6y10 ponb npd 3TOM HIrpaloT PakTopsl, CBA3ZAHHEIE CO
3BYKOIIOIVIOIICHHEM B cpelie. MexaHHu3Mbl 3TOro MOIVIOMIEHUS MOTYT
OBITL pa3NMYHLIMH, CBA3aHHBIMH C TIOITIOLWIEHHEM 3BYKa aTMocCdepoii,
BIIMSHHEM BETPa, BJIAXHOCTH BO3MyXa, TEMIICPAaTYPHBIX I'PAHEHTOB,
TypOYJIEHTHOCTEH, 3e/IeHBIX HaCAXKACHHUH H T.I1.

3.3. DaxKTOPHBIA aHAIHU3 YCIOBHH pacrpOCTPAHEHHUS lyMa
ABTOTPAHCITOPTHHIX HNOTOKOB B OKPYXAIOIEH Cpelie NPH HaJIHYHH
3KpaHOB H C YYETOM 3BYKOIOIJIOIEHMA XapaKTepH3yeT pacCcMar-
PHBAEMBIA CJIOXKHBIH TIIpoLECC BO B3aHMOCBA3U C (QPHU3HYECCKHMH
ABJICHHAMH, K YHCIY KOTOPBIX B MEpBYIO OYepedpb CHEeAYEeT OTHECTH:
PacXOXXAEeHHE 3ByKOBOM 3HEPIrHH WM JUBEPreHUHIO, HHTEpdEepeHLUIO,
nyddpakLmiO, NOMIOU{EHHE 3BYKA 3/IeMEHTaMH BHEIIHEH Cpeabl U ApP.
Bce 3TH apiieHHA OKa3bIBAIOT CYIIIECTBEHHOE BIHAHHE HA 3BYKOBOE M10JI€
Ha ceJuTeOHOH TEPPUTOPHH M B 3aCTPOMKE H JO/DKHBI YUHTHIBATHCH

IIpH €ro pacyere.
KapruHa 3HaYMTENIbHO YCJIOXHAETCH, KOrga Ha IyTH 3BYKOBBIX

jiyded OT TPAHCMOPTHOU MArucTpaau 4O PACUECTHOH TOUKK HMEIOTCH
3KPAHMPYIOIUHE COOpYXKEHHA, B KayecTBE TaKHX COOPYXEHHMH MOryT
BEICTYIIATh XOJIMBI, HACBHIIIM, OBParH, BEIEMKH, 3[JaHUA, HCKYCCTBEHHBIE
CTEHKH H T.II., 3@ KOTOPEIMH 0o0Opa3yercsi akycTHYeCKas TEHb.
TeoperHueckH YpOBEHb 3BYyKa B aKYCTHYECKOH TeHH NOJDKEH OBITh
3Ha4YUTEJILHO HIDKE YPOBHS IUYMa UCTOYHHKA (Ha BEJIMYMHY 3BYKOH30-
JIALMHU 3KpAHHPYIOMIEH KOHCTpYKUMH). OnHaKo B 30HE 3BYKOBOH TeHH
IIyM OT Mar”ucrpajiy, 3KpaHUPYEMOH 3IKPAHOM, UCKJIKOYACTCA HE

IOJHOCTBIO.

ITpoHHKaHHE 3BYKOBOHR SHEPruM 3a 3KpaH 3aBUCHT OT COOTHOLIE-
HUS MEXJY pPasMepoM NPENATCTBUS U IIHHOHW BOJHBL. Uem Oonpiue
JUIMHA 3BYKOBOH BOJHEI (A), TeM MEHBIIE INPH HAHHOM pa3Mepe
npenaTcTeug o0J1acTh TEHM.
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3.4. ITpoHnkaHue 3ByKa 3a 3kpaH o0ycrioBneHo nudpakuueit 3syka
Ha BepXHeit U OokoBBbIX (NPH HE OYEHb NTHHHBIX 3KpaHax) KpoMKax
3kpaHa. CTporuii pacyer AUppakuHy 3ByKa Ha 3KpaHe B obleM BHje
NMpeJCTaBJIgAeT O4YeHb CJIOXKHYKO 3ajlauy, pa3peliuMylo NHuUIL IS
OTAESLHBIX YACTHBIX cityyaeB, OqHO U3 TaKUX YACTHBIX peleHuit Ob110

noayuedHo 3omMepdensaoM U MaknoHansaoM (1] npuMeHunTenbHO K
nonybeCKOHEYHOMY 3KPaHy:

D
AL =-201g 1G) 201g1+®( %) , (3.1)
Hﬂ | d)(gu)
e b
HY (¢ +kR) |
P jk'[ xﬁ+2kR
~TR
(1)
no (17 + kR
0(-0)= jk [ IR
IR’ ‘\/T + 2kR’
R = Jk(L-R), np# 003928" > 0,
H TR =-yk(L -—rR) — B OCTaNbHBIX CIIyUasX;
6+ 06,

R = JKL-R), npu cos— —=>0,

M 7R =—Jk(L—-R’) = BOCTalbHBIX CITy4asX;

= \[Lz — 2;1;, cos(@-6,);

R’ =\[L2 ~2rr, cos(f + 99);

L :.\/(r+rﬂ)2 +(Z_Za)2;
H" — dynkuus aHKeNs nepBOro poaa MepBOro NOpsKa;

r, 8o, Z— UMIMHAPHYECKHE KOOPAHHATHI TOUEUHOIO HCTOYHHKA LIYMA;
r, 8, Z — UMNIHHAPHYECKHE KOOPIHHATHI paCyYeTHOH TOYKH.
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Heckoneko Oosiee TOUuHbIE PEe3yNBTaThi, B TOM YHCAE H OJIA
JIMHEHHBIX MCTOYHHKOB, MOI'YT OBITH IOJIYYEHBI C IIOMOIIBIO TEOPHH
audpakiuud ©penkens-Kupxroda [2]

AL =-10lg[DF]?, (3.2)
rae
; U, v,
[DF] = ---5 exp(j——uz)du - X IeXp(j v )dy =
U, v

=--g-{c(uz)—c(u,)+j[s(u2)-s(ul)]}-x{c(vz)— (3.3)
—e(w)+ Jls(vy) — s

rne  c(u;),c(u;),s(v,),5(v,) — unrerpanet Gpexens.

Bnocneacrsuu MaekaBoi [3], Ha ocHOBaHHM 00001eHHNA
MHOTOYHCJICHHBIX 3KCIIePHMEHTANbHBIX NAaHHBIX, Oplna pazpaboraHa
Oonee ynoOHas U1l NPaKTHYECKOro NpHUMeHeHud dopMyna, aarouas
HeOOIb1IYIO NOrpelllHOCTD:

2
AL, =20 Y2 (3.4)

th\[' nN
rae N — uucno Openerns.
CpaBHEeHME pe3yasTaToB pacueToB IO (3.4) ¢ 3KCIEpHMEH-

Ta/IbHBIMH JJ@HHBIMH I10Ka3aJ10, YTO MOrpeHOCTh He npepbimaet 3 1b,
4YTO ABJAETCA AOCTATOYHO XOPOIUEH TOYHOCTBIO IIPH aKyCTHYECKHX
pacyeTax.

3.5. g noBelIlUCHHA TOYHOCTH PACHETOB B MAareMAaTHYECKYIO
moaesip 3kpanupylomero 3dgexra (3.4) nomxHel OBITE BHECEHBI
HEKOTOPBIC [IONPABKH B 3aBUCHUMOCTH OT THIIa 3KpaHa.

l1pu sxpaHe B BUJI€ BEPTHKAIIBHON CTEHKH

N=22 s=a+s-c, (3.5)

A

e O — pa3HOCTh XOAA 3BYKOBBIX JIyuei yepe3 KpOMKY 9KpaHa H yepes
caM 3Kpali HeNOCPeACTBEHHO,
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otz\/r,2 +(H,,, —H, )% (3.6)

B=r2 +(H,, -H_ )% (3.7)

C =’\/(rl +r2)2 + (H?n‘p _Hp'r )2: (38)

0L — Kpar4dauilee pacCTOSHHE MEXIY aKyYCTHUECKHM LIEHTPOM
HCTOYHMKA WYMA H BEpXHEH KPOMKOH 3KpaHa;

B — TO XK€, HO [UJI1 paCYETHOH TOYKH 32 3KPAHOM®

C — PacCTOSTHHE MEXIY aKyCTHYECKHM LIEHTPOM UCTOUHHKA LITyMa
H PacyeTHOH TOUYKOH.

HaiinenHoe no (3.5) 3Hadyenue N noacrasnsercs B opmyny (3.4).

3.6. Ilpu pacuere akycTUdeckor 3QpHEeKTHBHOCTH 3KpaHa-31aHHUA
€ro ABOpOBbIH (hacag paccCMaTPHUBAKOT KaK 3KPaH-CTEHKY (pacuyeThbl Nno
popmynam (3.4)-(3.8), noncrasnas smecro r, (r,+Aw), Aw — mMpuHa
spanus). K nalgeHHOH BenuuuHe nobapnstor nonpaBky (K), yuuTsi-
BAIOMYIO AU PpaKLMIO 3ByKa Ha BEPXHHX ¥ OOKOBBIX KpOMKaX 3KpaHa.
Benuuuna 3To# nonpasky onpeaensercs no rpacdpukam us [41.

B ciy4yae sKpaHa-HaChIMY HUJIH 3KPaHa-BbIEMKH HEOOXOMHMO
YUECTh AONOMHUTENBHO BAHAHHE DL CKJIOHOB HAa CHH)KEHHE YPOBHEH
3BYKa, KOTOpOe onpenensercs no tabi. 3.1 B 3aBucumocTu ot yria (0)
MEXAY CKJIOHOM H FOPH30HTaJILHOM TUIOLIAAKOH HAChINMU (BBIEMKH).

Tabnwuwnail.l
[TonipaBka Ha BIHsAHUWE KPYTH3HbI CKIIOHOB HAChIIH (BhIeMKH ) Ha
CHHXKEHHE YPOBHEH 1IyMa

BHelHui
yroJ 0, |
210 225 240 255

ITonpaska DL,
IbA 6 5 3 ]

3.7. MaremaTHyeckas MOJeb S3KpaHUpYIouero 3¢ ¢ exra HaCHIIH
onucovIBaeTca GPoOpMYyNoH

AL = AL_ +K (lg Aw +0,7) - DL, (3.9)

IKP HAC

o1 BLIEMKH!
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AL, ,=AL_ -DL, nbA. (3.10)

3.8. ABTOTpaHCIIOPTHEIE MarUCTPAJTH MOXKHO PacCMaTpHBATh KaK
JIMHEHHBIH MCTOYHHK LUyMa, T.€. B BHJI€ PAaBHOMEPHO H3Jy4aroiei
npsAMoi TMHUH O0nbIoH ATHHEEL. Takoi HCTOYHUK H3TyYaeT HHIHHAPHU-
4YEeCKHE BOJIHBI, B KOTOPBIX YMEHBIIICHHE YPOBHA 3BYKa IIPH YABOCHHH
pacCTOAHHA COCTABIAET BCero ML 3 AbA u onpenensercs ypaBHEHHEM

L=L_-10Ilg{/r), (3.11)
rae r =7,5 M.

B nansaem cBO6OQHOM 3BYKOBOM I10JI€, CO3/1aBaEMOM TPaHCIIOPT-
HBIM MOTOKOM B Oe3rpaHUYHOM OAHOpPOHO# atMocdepe 6e3 noroine-
HUA, 3BYK PaclipoCTpaHsAeTCs MO IPSAMbIM JIMHHUAM-JIy4YyaM, IepIcH-
JHKYJIIpHBIM (pOHTY BOJIHBL. C YBE/THUEHHEM paCCTOSHHA OT UCTOYHHKA
IOBEPXHOCTh (PPOHTA TAKXKE YBECIMYHBACTCA, BCIECICTBHE YEIO
WHTEHCHBHOCTE 3ByKa NaJacr.

OnHaxo B peanbHON atMOchepe HHTEHCUBHOCTD 3BYKA CHIDKACTCS
B O0JIb1IEH CTENEHH, YEM BEJIMYHHA, 3aBUCAILAA TOJIBKO OT PpaCCTOAHHA
10 TPAHCHOPTHOH Marucrpand. J{OnoJHUTENLHOE CHIDKEHHE HHTEH-
CUBHOCTH BBI3BAHO IOIVIOLIEHHEM 3BYKa, OOYCIIOBICHHBIM Pa3nU4HBIMH
NIPHYHHAMM.

OnaHa M3 HUX CBA3aHa ¢ MOMIOLIEHHEM 3BYyKa B CIIOKOHHOH
aTMOcCdepe 3a cueT 0OMeHa HMITYJIbCAMH MEXAY MOJIEKY/IaMH BO3yXa
B PE3yNbTarTe HX TEIUIOBOro ABIDKEHHA (KIIACCHYECKOE MOINOIEHHUE,
NPOMCXOAAIee BCIESACTBAE BA3KOCTH M TEIUIONPOBOAHOCTH BO3XYXa),
a TAlOKE 3a CYET IepepaclpeRc/ICHHS SHEPrHH MEXAY MOJIEKYNAMH C
PasIMYHBIMH CTENEHAMH CBOOOIBI (MOJIEKY/ISPHOE NOIIOLEHHE ).

[Tocnenuui paxTop UrpaeT OCHOBHYIO POJib B CHHI)XE€HHH
MHTEHCHUBHOCTH 3ByKa. KJlaccHueckyM 1orjiomeHueM B OONBILINHCTBE
cllyJaeB MOXHO npeHeOpeys. BetmynHa MOJIEKYNAPHOTo IONIOICHHA
3BYKA 3aBHCHT OT YAaCTOTHI 3BYKa, @ TAXOKE OT TEMIIEPATYPhI H BJIAXKHOCTH
BO3JyXa.

3.9. Peanpnas arMocepa HaXOAUTCS B HEITPEPEIBHOM HBHXKEHHH.
[InoTHOCTE, TEMIepaTypa, JaBJeHUe M BJIAXHOCTh ATMOCQEpPHI
HEMNpephrIBHO U3MEHAIOTCS KaK BO BPEMEHM, TAK MU B IIPOCTPAHCTBE.
J103TOMY 3BYKOBBIE BOJIHBI, PACHIPOCTPAHAACH BAONL 3€EMHOH MTOBEPX-
HOCTH M IpeoNloNieBas nperpany — 5KpaH, npeTepneBaxT BO3AEHCTBUA
3THX HU3MEHEHMH Ha NMYyTH pacIpOCTPAHEHHUA, a TAKXKE HACTHYHO
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MOTMOLAIOTCA ¥ OTPAXKAIOTCA 36MHOH MOBEPXHOCTHIO. DTO NPHBOAMT K
MOABJIEHUIO CYLLIECTBEHHOM 3aBUCHMOCTH YPOBHA 3BYKA 32 DKPAaHOM OT
MEepEYUCTeHHBIX (HaKTOpPOB, T.€. K 3aBUCHUMOCTH aKYCTHYeCKOH
3 PEKTHBHOCTH 3KpaHa OT 3BYKONOIMOMEHHS ¥ ApyruX $aKTOpOB.

H3Mepenus MIOTHOCTH U TEMIIEPATYPbl IPUBOISAT K H3MEHEHHIO
BOJIHOBOTO COMNPOTHUBIAEHHA aTMOCHEpbl U CKOPOCTH 3BYKa B Helil.
CylIECTBEHHYIO POJib HIPAET TO OOCTOATENHLCTBO, YTO B OIPEAEICHHbI i
MOMEHT BpPEMEHH TeMIepaTypa B pa3HbIX TOYKax aTMocdephl
HEMOCTOAHHA W BO3HHUKAET TEMNEPATYPHBII IPAAUEHT, KOTOPLIH B 061ueM
cnyyae sBnsercs GyHkuued koopauHar. [lossneHue rpanveHTa
TeMIIEpaTyphl 00YCJIOBIEHO TEIUNIOOOMEHOM MEXIY NOBEPXHOCTHIO
3eMJIH U aTMOC(epoii.

CyuecTBo MPOUCXOAAUIHX SIBJIEHUH NPOIE BCEro NOHATH B
cillydae CIOUCTOH aTMocdepsl, B KOTOPOH YCTAHOBHWICS NOCTOSHHBIH
(IONOXXHUTENBHBIH HIIH OTPULATENLHDBII) TEMIIEPATYPHBIA IPAHEHT, H,
CJIEAOBATENbHO, MPH BO3paCTaHHH BbICOTHI TEMIIEpATypa YMEHBIUAETCS
HJIH YBENHYUBAETCH Ha MOCTOAHHYIO BEJIHUHHY.

3.10. JIro6oit 3BykoBOH J1yd, KOTOpPbIii HCXONHT B3 HCTOYHHUKA
myMa (TpPaHCMOPTHOIO NOTOKA), HCIbLITHIBAET NpPEJIOMJIEHHE —
pedpakurio (TOYHO Tak »e, KaK CBETOBOH /Jiyd B ONTUYECKH
HEOMHOPOAHLIX CpeliaX), pacipoCTPaHIeTCs KPUBOJIMHEHHO H B OTIIHYUE
OT ClIyvyad OOHOPOAHOH aTMoc(epsl y)Xe He npejacrtasiser coboi
MPAMYIO JTUHHIO.

B cuny atoro Moryr co3faBarhCs YCJIOBHS, NPHBOAALIHE K
00Pa30BaHHUIO «30HLI MOMYAHUA» — 30HBI 3BYKOBOH TeHH. B Takyio
TEHEBYIO 30HY HE MOoMnajaeT HH OJUH M3 MPSAMBIX 3BYKOBBIX JIy4eH,
HCXOIBIIHX OT UCTOYHMKA 3BYKA.

B nHeBHOe BpeMs TemriepaTypa 0ObIYHO YMEHBILAETCS € BLICOTOMH,
H NPOHUCXOOHUT pedpakuus 3BYKa BBEPX; B THXYIO HOUHYIO TOTOLY B
IPU3EMHOM cJjioe aTMoc(depbl HEPpEAKO HabatomaeTcss HHBEPCHS
TEMMNEpParypbl, H 3BYKOBbIE JIYUH MPHKHMAIOTCS K 3eMJIE.

3.11. 'pagueHT 3ByKa NMOABEPIXKEH TaKXXe BJIHSHHIO BETpA.
IHosBnexnue rpaavenTa BeTpa Halle BCEro oOyCIOBIUBAETCH TPEHHEM
MEXIY NOBEPXHOCTHIO 3€MJIH H ABWXYLIHUMCA NMOTOKOM Bo3ayxa. [1pu
pPacrpocTpaHEHHH 3BYKAa CKOPOCTb BETpa NoDaBiseTcs K CKOPOCTH
3BYKOBBIX BOJIH B HENOABHXXHOH Cpelie, H BCAKOE H3MEHEHHE CKOPOCTH
BETPa BbI3bIBAET H3MEHEHHE CKOPOCTH 3BYKa.
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CrenoBaresibHO, CKOPOCTh pacnpOCTpaHEHHA 3ByKa B arMocdepe
paBHa BEKTOPHOH CYMMe CKOPOCTH 3ByKa B HEIIOJABWKHOM aTMocdepe
CKOpPOCTH B€Tpa. 3BYKOBbI€ JIY4YH, PacIIPOCTPaHAIOLIHECS IIPOTHB BETpa,
3aru6aroTCA KBEPXY, UTO CITY>KHT NPHYHHOM TOARTEHHA 30HEI MOTYaHUS,
B KOTOPYIO He MOKET MPOHHKHYTH NpsAMOH 3BYK. IIpu pacnipocTpanennu
3BYKa B HAUIpABJIEHWH BETPA 30HA MOJIYAHHA OTCYTCTBYET, IIOCKOJIBKY
3BYKOBBIC JIYUH NPHKUMAIOTCA K 3eMITe,

JIHEM C HAaBETPEHHOM CTOPOHBI OT HCTOYHHKA 3BYKa BIIHAHHE
BETpa H TEMIIEPATYPHI CKJ1aAbIBAKOTCA M BBI3LIBAIOT HCKPHUBJICHHE JTyUeH
kBepXy. C 1IoOABETPEHHOH CTOPOHBI 3TH BJIMAHUA BBIYHTAKOTCA, TAK YTO
HCKpHBJIEHUE JIyYeH npoucxoauT Jubo xkHu3y, nubo KBepxy, B
3aBHCHMOCTH OT TOro, Kakas u3 Benamuud npeodnagaer. Housio ¢
NOABETPEHHON CTOPOHBI 00a rpaiMeHTa CKIAaAbIBAIOTCA H BBI3BIBAIOT
HCKpPUBJICHHE KHH3Y, B TO BpeMsA KaK ¢ HaBETPEHHOH cTOpoHBI 00a
3¢ eKkTa BLIYHTAIOTCA.

Orcrona cnenyert, 9To 06pa3oBaHye 30HbI 3BYKOBOH TeHH, KOTOpOe
conpoBoXxaaeTcs Haubossee CHIBHBIM OTKJIOHEHHEM OT OOBIYUHOIO
PacIrpoCTPaHEHU 3BYKA, MOXKHO HaONoAaTh NPEUMYLIECTBEHHO JJHEM
C HaBeTPEHHOH CTOPOHB! OT HCTOYHHKA 3ByKa. HOUBIO K€ TeHeBasd 30Ha
o0pa3yeTcs JIMIIL B OYeHb peNKHX cay4dasx (rmasHBIM oOpa3zoMm ¢
IOABETPEHHOI cTOpOHKI). [TocnenHee oO6CcTOATENBCTBO ABNAECTCA OXHOM
M3 IPHYHH XOPOLUEeH CABIIHMOCTH HOYBXO.

3.12. bone1ioe BAMsAHUE HA pACIIPOCTPAHEHHE 3BYKAa OKa3biBACT
TypOynenTHOCTE aTMocdeps! (TIOPHIBBI BETPa H T.11.). BeI3sIBaeMEble €10
H3MEHEHHS CKOPOCTH pacnpOCTpaHEeHUA 3BYKa IPHBOAAT K KpaTKoO-
BpeMEHHBIM UIyKTyalHiM YPOBHA 3BYKOBOIO AABJICHHA, KOTOPBIE MOIYT
cocTapiATh 10 20 AbA npH CHJIBHOM NOPBIBUCTOM BETPE.

3.13. Bo MHOrux ciy4asx npd pacnpocTpaHeHHHM aBTOTPaHC-
IIOPTHOro 1IyMa UCTOYHHK 3ByKa H TOYKAa HaONIONEHUA HAXOAATCA Ha

BLICOTE BCEro JIMLIb HECKOJILKHX METPOB WIH JaXe AeLHMETPOB Hax
NOBEPXHOCTHIO 3eMIH. CleOBATENBHO, 3BYK pacnOpoOCTpPaHAETCH
NMapauIeIbHO 3eMJIE WIH OTpakaeTcsa OT Hee Mol HeOONBLIMM YITIOM.
[1o3TOMy MOXXHO NPEeANONOXKUTE, YTO aKYCTHYECKHE CBOMCTBA 3€eMHOH
MOBEPXHOCTH OKAa3bIBAIOT BJIUAHHE HA YPOBEHb 3BYKa B MECTE IpHeMa
H 4TO, B YACTHOCTH, I'PYHT, CHWIBHO NOJIOLIAIONIHH 3BYK, BBI3LIBAET
Oonpliee NaicHUE YPOBHA 3BYKAa, YEM 3TO HMENO OBl MECTO TOILKO H3-
332 FCOMETPHUYECKOrO PACXOXASHHS 3BYKOBBIX BOJIH.
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3.14. B HekoTOpBIX clyd4yasX 3aryxaHue, oOyCIOBIEeHHOE
NOMIOINAIOUINM NEHCTBHEM ITOBEPXHOCTH 3€MJIH, HIPACT 3aMETHYIO POJIh
Hapsaay ¢ apyrumu ¢daxkropamu. [Ipu 3TOM BIHAHHEM HH3IKOTO
PacTHTENILHOrO NMOKPOBa 3eMJIH (TpaBbl, KyCTapHHKA) NPaKTHYECKH
MOXKHO npeHebpeusr. OnHako NpH HANHYAH OoJiee BLICOKOrO pacTH-
TEJILHOT'O MOKPOBa, HallpUMeEp, B Cllyyae 3€JIEHBIX HacaXXIAEHHIi,
HabMIOMaeTCd 3HAYHTEIBHOE 3aTyXaHUe.

3.15. D dext cHIKEeHHA IIyMa B 3€JICHBIX HACAKISHHAX 3aBHCHT
OT XapaKrepa nocajok, Nopox ACPEBLEB U KYCTapHHKOB, BPEMEHH T0J1a,
a TaKoKe OT CMIEKTPaNbHOIO COCTana mryma. Panossie rocajiky fepeBseB
Ha yauuax ¥ OyjsBapax ropofoB € OTKPBITHIM NOAKPOHHBIM MpPOCT-
paHCTBOM OKa3bIBAIOT HE3HAYHTEINHLHOE BJAUAHHE HA YAyYLICHHE
IIIYMOBOrO peXHMa. 3ByK, OCOOCHHO HM3KOYACTOTHBIN, Hecnpenst-
CTBEHHO IPOXOAHT CKBO3b TaKHE IOCANKH, U JIHIL BEICOKOYACTOTHBIE
COCTAaBJIAIOLIHE IIyMa YaCTHYHO pPacCeUBaIOTCs M nomomarorca. J{ns
ofecCleyeHNa CYHIECTBEHHOIO CHHMXKCHMA 1IyMa NMOCAAKH 3€JICHBIX
HaCcaXIAeHHH JOJDKHBI COCTOATH H3 HEPEeBLEB ¢ I'YCTHIMH KPOHAMM,
CMBIKAIOIUMKCH MEXAY CO00#, a NPOCTPAHCTRO MOJ] KPOHAMH HOJHKHO
OBITH 3aITOJIHEHO KyCTAPHHKOM Tak, YTOOBI HE OBIJIO IIPOCBETOB.

3.16. Yyem noznowugenus 38yxa 8 ammocgepe u e20 pacceusarnus
HA AMMOCPepHBIX HeOOHOPOOHOCMAX

Kak ObU10 OTMEYEHO BhILIE, IIPH PACHPOCTPAHEHHH IIyMa 3a
9KpaHaMH IIPOMCXONHT JOMNOIHATENHFHOE CHIDKEHHE ero YpOBHeEH 3a cyer
BA3KOCTH Y TEIUIONPOBOJAHOCTH BO3AyXa (KJIACCHYECKOE MOITIOLIEHHE,
obycnosieHHOe O6MEHOM HMIYNbCAMH MEXIY OBHXKYUIHMHCS
MOJIEKYJIaMH) U 3a CYeT nepepaclnpenesieHHd dDHepruu Mexnay
pPa3JIM4YHBIMH CTEIEeHAMHU cBOOOABI MOJIEKYT (MOJIEKYISAPHOE MOIJIO-
leHHe). DTH BHABI NOIVIOLIEHHS 3ByKa 3aBHCAT OT YaCTOThl, TEMIIEpa-
TYPH! ¥ BJIOKHOCTH Bo3yxa. B obiieM ciry4ae 31a 3aBMCHMOCTE HOCHT
CJIOJKHBIH XapaKrep, KOTOpblii HE noAnaeTcs ONHCAHHUIO aHATUTUYECKOH
dopmynoi. [Toatomy m1g 60s1e€ TOUHBIX PaCYETOB ClIEAYET NOIL30BATHCH

TaOJIMYHEIME 3HAYeHHAMH KO3 @PHUHEHTOB omioumenns 3pyka () B
aTMochepe, YCTAaHOBJIEHHBIMH IKCNIEPUMEHTAJIbHO (Tabi. 3.2)
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Tabnunya 3.2
Ko3appHuueHT nonIoleHa 38yKa B Boa,uyxc 3-102 nb/m

Cpenne- TeMIiepaTypa Bo3ayxa, °C
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4,80 | 3,60 | 2,80 2,10 | 1,70 200 1,70
8000 | 12,00]9,60] 7,70 | 8,60 | 6,10 | 4,60 | 5,30 3,40

Kax BuaHO u3 Tabnmupl, ¢ pOCTOM YacTOTHI, IIPH ITOCTOSHHBIX
TEMIEPATyPE H BJIDKHOCTH, KOIQPHIHEHT MOMMOICHHS YBETHYHBAETCH,
T.¢. f0J1ee BEICOKHE YacTOTh! 3aTyXal0T CHIbHee. IIpH PUKCHpOBAHHOM
JacTOTE 3aBUCHMMOCTDH K03 PULMEHTA [IOMIONIEHUA OT TEMIEPATYPHI H
BJIQKHOCTH BO3TyXa HOCHT HEJIMHEHHBIH XapakTep, fOCTHras MUHUMYMa
OpY HEKOTOPEIX HX COYETAHUAX, PA3IHYHBIX JUIS Pa3HbIX YacCTOT.

[Ipu BRINONTHEHHH OPHEHTHPOBOYHBIX AKYCTHHUECKHX pacyeToB,
CBSA3aHHBIX C CAHHTAPHO-THTHEHHYECKOH OLEHKOH 3alllyMJIEHHOCTH
TEPPHTOPHH TPAHCIIOPTHHIMU M NMPOMBILUICHHBIMH HCTOYHHKAMH,
MOXKHO TMOJNIB30BAaThCS YNPOLIEHHOH aHaJHTHYECKOH 3aBHCHMOCTBIO

koa(puumeHTa 3ByKa B Bo3ayxe [5]

B=0,3751g (1/63), (3.12)
rpe { — cpenHereomMerpuyecKkas 4aCcToTa OKTAaBHOH NOJOCH! B
HOpPMHpYEMOM auana3oxe ot 63 xo 8000 I'w.

Tax xak dopmyna (3.12) nonyueHa Ha OCHOBAHHHM CTATHC-
THYECKOIO YCPEOHEeHUSA SMITHPHYECKHX JaHHBIX (Tadil. 3.2), To B HEH B
CKPBITOM BHJI€ YYTEHB! YCpEeIHEHHBIE 3aBHCHMOCTH KO3 dHIHEHTa
MOMOUIEHUS OT TEMIIEPATyphl ¥ BIaXXHOCTH BO3MYXA.
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[Ipn pacnipocTrpaHeHHH 3ByKa Ha O0JIbIIHE pACCTOAHHSA CYIIECT-
BEHHYIO POJIb HrpaeT 3aTyXaHHe, CBA3aHHOE€ C TYpOYHeHTHOCTHIO
Bo3nyxa. OHO onpejensercs pacCesHHeM 3ByKa Ha HEONHOPOMHOCTAX
arMocdeppl, 0OyCIIOBIEHHBIX IIOPHIBAMH BETpa, NNOTOKAaMH BO3[QyXa B
BEPTHKAJILHOM HanpaBieHHH H3-33a PA3HOCTU TEMIIEPATYD 3eMIIH M
BO3yXa, a TaKKe Pa3HOCTH HAaBJICHHH 110 BeICcOTE. BBUAY Ciy4aiinoro
Xapakrepa 3THX (DIIOKTyalMii Helb3s YCTAHOBUTH €AMHYIO aHAJIUTH-

yecKylo GopMyITy, OXBATHIBAIOLYIO BCE CITYYaH.
ITonarasg wacToTy GUKCHPOBAHHOM, MOXXHO HANUTH, YTO 3aTyYXaHHE

13-3a TypOYJEHTHOCTH BO3AYyXa U3MEHAETCA ¢ paccTosHHEeM (r) OT
HCTOYHMKA ITO 3aKOHAM:

B, =0,00295- f-r, mpu 100<f <1600 I'y, (3.13)

Bw =0,0105- f-r, npu 1600<f <4000 I'y, (3.14)
€ I BRIPAKEHO B KM.

M3 ananuza stex QOpPMYN U Ha OCHOBAHHH 3KCIIEPHMEHTOR
YCTaHOBJIEHO, 4TO TypOYyNeHTHOE 3aTyxaHue 3Byka B arMocdepe Ha
HU3KHX 4acTOTax cj1abo 3aBUCHT OT pacCTOSHHUA. Ha CpeIHHX H BBICOKHX
yacToOTaX OHO Hanbosiee CHWILHO MEHAETCH IO PacCTOSHHH 0 2 KM,
IIOCNE Yero JajIbHeHIIu# ero NpupocT CHWIBHO 3aMemndercd. s
paccrosHuii MeHee 500 M TypOyJieHTHOE 3aTyXxaHHE MOXXET HIpaTh
CYLLECTBEHHYIO POJIh, A NMPH PACCTOAHUAX CBBILIE 4 KM €r0 MOXHO YXKe
HE YYHUTBIBATH, TaK KaK NPH TAKHX PacCTOSHHAX IIYM NMPAaKTHYECKH
crnajgaer A0 (OHOBBIX YPOBHEH.

3.16. Yuem enusanua 2paouesmos memnepaniypul U CKOpocmu eempa

Ha pacnpocTpaHeHHe 1IyMa TPaHCMOPTHHIX NMOTOKOB IPH
HaJIHYMH TIPUAOPOXHBIX SKPAHOB CYIIECTBEHHOE BIUAHHE MOXKET
OKAa3bIBaTh BETEP, TaK KaK NPH JOCTATOUHO OOJBIIOH CKOPOCTH BETpa H
Ha 0CTaTOMHO OONBIIHX PACCTOSHHAX NPOABIAIOTCH 0CO0BIe 3dhdeKThI,
CBS3aHHBIE C MCKPHBIICHHEM X0/1a 3BYKOBEIX JIYYEHd.

B onHoponHoit arMocdepe 6e3 Berpa 3ByKOBEIE JIYYH IIpeAcTaB-
NS0T coO0H NPAMBIE JIMHKUH, IPOBEAEHHbBIE U3 LICHTPA HCTOYHHKA IITyMa,
CKOPOCTH 3ByKa BO BCeX HATIPaBAEHHAX oauuakosa. [Ipu Hamuumn BeTpa
ero CKOpPOCTb TeOMETPHYECKH CKIaAbIBAETCA CO CKOPOCTHIO 3BYKA B

HanpasJIeHHH Kaxaoro Jiyda. [IoaroMy npu pacnpocTpaHeHHH 3ByKa B
HanpasJICHHH BE€Tpa CyMMapHas CKOPDOCTb YBCJIHUYMBAETCHA, a [IpOTHUB
HalpaBJIeHHA BeTpa yMeHbIIaeTca. CKOPOCTh BETPA B HIDKHUX CJIOAX
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aTMOC(ephl YMEHBINACTCH 38 CYET TPEHHA BO3AYIUHOrO MOTOKA O
IIOBEPXHOCTDh 3€MJIH, BJHAHHUA PACTHTEJBHOCTH H 3acCTpOikH. C
YBEJHYCHHEM BBICOTHI JBHXXECHHE BO3JlyXa CTaHOBHTCA Oecrnpe-

IATCTBEHHBIM, H CKOPOCTE BETpa yBeAHWYHUBaercsa. B cuny atoro, ¢
yBEJIHYEHHEM BBICOTEI CKOPOCTH 3BYKA YBEJIHYHBACTCS 110 HANIPABJICHHIO

BETpPa, H 3BYKOBEI€ JTY4YH HCKPHBJISIOTCS 110 HAITPABIICHHUIO K 3eMJIE. DTO
NPUBOIHT K TOMY, YTO Ha DONIBIIMX paCCTOAHHUAX OT MCTOYHHKA ITyMa
HaO/I01at0TCA NOBBIINCHHEBIE YPOBHH HIYMA, a aKycTHYeckas 3pdexTH-
BHOCTH 3KpaHa YMEHEBINAeTCs 110 CPABHEHHIO CO CIIYHaeM CITOKOMHOM
arMoc{hephl.

IIpu pacnpocTpaHeHHH 3ByKa HaBcTpedy BeTpy (IIPOTHB BeTpa)
CKOPOCTE 3BYKa C BEICOTOH YMEHLIUACTCH, H 3BYKOBEIE JIYYH HCKPHBJIA-
I0TCH KBEpXy. B cMiny 310ro, HaumHas ¢ HEKOTOPOro pacCTOAHUA,
3BYKOBBIC JIyYH HE [JOCTHI'AIOT IOBEPXHOCTH 3€MIIH U 00pa3yercs 30Ha
3BYKOBOH TEHH, WX 30Ha MOJTYaHHA, KOTOpasd OTCYTCTBOBasA OBl HpH
CIIOKOHHOHM aTrmMocdepe.

Y4er BIUAHHA IPaJHCHTa BETpa Ha PaclpOCTPAHEHHE 3BYKOBBIX
BOJIH LieJieco00pa3Ho MPOBOAUTE BMECTE C YUETOM BJIHAHHSA IPaiHCHTA
TEMIEPATYPbI aTMOCHEPHI.

B xaxabiit KOHKPETHBIH MOMEHT BpEMEHH TeMIIeparypa Bo3Ayxa
B pa3sNUYHBIX TOYKAX JAXE ONHOH H TOH X€ MECTHOCTH HEOJHHAKOBA.
OTO CBA33aHO B MEPBYK) OUepenb C HEPaBHOMEPHBIM TEIUIO0OMEHOM
[IOBEPXHOCTH 3€MJIH H aTMOC(EPHI, 3aBUCAIMHM OT XapaKTEePUCTHK
[NOBEPXHOCTHOIO C/104 3¢MJIH ¥ HEPABHOMEPHOCTH IPOrpeBa aTMoC(eps!
[0 BeiCcOTE. Pa3HuIa B TEMIIEpaTypax pa3IuuHbIX YUYACTKOB aTMOChEpHI
IIPUBOAMT K MOABJICHHUIO M'PafUEHTA TEMIIEPATYyPhl, a CIE0BAaTENIBHO, K
H3MECHEHHIO CKOPOCTH 3BYKa H K HCKPHBJICHHIO 3BYKOBBIX JIy4eH. Tak
KaK TeMIiepaTypa ABiseTcs CKaIIpHON BEJIHYHHOH, TO OHA BO3JACHCTBYET
Ha pacnpOCTpaHEHHUE 3BYKa PAaBHOMEPHO BO BCE CTOPOHE!.

IIp1 HEeYCTOMYHBHIX COCTOSHHUAX INOTCABI 3¢MHas NOBEPXHOCTH
o0BIYHO HMeeT OOJNBIIYIO TEMIIEPATYPY, U BCIEACTBHE DTOrO TEMIIE-
paTypa BO3yXa ¥ CKOPOCTH 3BYKa B HEM ¢ BhICOTOH ymeHbiarorcs. LpH
3TOM 3BYKOBBIE JIYYH OTKJIOHAIOTCA MO HAIpaBJIEHUIO OT 3eMJIH H Ha
HEKOTOPOM PaCCTOAHUH OT HCTOYHUKA BO3HUKACT 30Ha MOJIYaHHA.

[Tp1 yCTOMUHBEIX COCTOAHUAX NMOroasl 4acTo Habnronaercs
HWHBEPCHA TEMITEPATYPHI (TIOJIOKHUTEIBHBIH IPaUEHT TeEMIIepaTyphl), T.€.

23



BO3pacTaHHE TeMmeparyphl BO3AyXa ¢ BBICOTOH. DTO BBI3BIBAET
HMCKPHBJIIEHHE 3BYKOBBIX JTy4eH 110 HanpapBJICHHIO K 3eMJIe, YTO CO3JacT
bnaronpusTHeie yCJIOBHSA MJIS PacnpoCTPaHEHHS 3ByKa Ha GoJblIHe
paccrosuua. UnBepcus TeMiieparypht Bo3ayxa o0slyHO HabnionaeTcs B

HOYHOE BpeMS.
B oTnenpbHeIX cydasx BO3MOXHO TaKOE COYETAHHE MOTOMHEBIX

YCJIOBHH, YTO Ha HexOTOpoH BbICOTE (OOBIYHO BONM3HM IOBEPXHOCTH
3eMJIH) OOpa3yeTcs Tak HA3bIBAEMBIH BO3MYLIHBIN BOJIHOBOM KaHall —
CJIOH BO3yXa ¢ MIOHWKEHHOH CKOPOCTRIO 3BYKa, OKPY>KEHHBI€ CO BCEX
CTOPOH CJIOAMM BO3JIyXa C IOBBLILIECHHON CKOPOCTBIO 3BYKa. 3BYKOBBIE
JIYYH OT TPaHCIIOPTHBIX HCTOYHHKOB LIYMa, NONajaiollHe B BOJTHOBOH
KaHaJl, HCIIBITBIBAIOT AOCTATOYHO CHIILHOE OTPAXKEHHE OT I'PaHHYHBIX
CI0EB KaHaja, B pe3ylsTaTe 4ero 3Byk cinabo 3aryxaer u cnocobeH
pacnpoCTpaHATLCS Ha CBEPXJaJIbHHE PACCTOSHHA.

HeycToitunBsie COCTOAHKA TOroAbl, IPUBOAALINE K HEYCTOHYHBOMH
CJIOHCTOCTH BO3ayXxa, 0OhIMHO HAOMIONAIOTCS IIPH CONTHEYHOM TIoroze

JHEM M B JICTHHH IIepHOX Ioa.
YeTolunseie COCTOSHUA MOrofbl (YCTOMYHBAL CIOHCTOCTE

BO3/lyXa) HabmonaroTes Yaie 3WMOH BE€YEPOM M HOYBIO INPH SCHOM

Oe3BeTpeHHO norofge.
1Ipu paBHOBEpPOATHOI YacTOTE BCEX HaNpaBIIeHHWH BeTpa M NpH

YCPEOHEHHH 110 Pa3NHYHBIM TEMIIEPAaTYPHBIM YCJIOBHAM ITOTNpaBKa K
pacyeTHBIM YPOBHAM 3BYKa 3a KPaHOM MOXET OBITh BBIYMCIIEHA IO
popmyne
AL, =3/{1,6+10°(r /r)’}, nb, (3.15)

1€ I — pacCTOSHUE OT aKYCTHYECKOro LEHTPa aBTOTPAHCIIOPTHOIO
NMOTOKA IO PaCYETHOH TOYKH, M;

r =] M— ONOpHOE PacCTOSHHE.

PaccTosuue ot TpaHCNMOPTHON MarucTpaljii a0 rpaHHLbl 30HBI
MOJIYaHMSA (3BYKOBOH TEHH) I PACCUMTBIBAeTCA NO GopMyIie

( 1/2
2
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rae ¢, H T — CKOpPOCTh 3ByKa M abConoTHas TeMIleparypa BO3lyxa
HEMOCPEACTBEHHO OKOJIO MIOBEPXHOCTH 36MIIH,

& I
0
H, s, H, 1~ BBICOTBI aKyCTHYECKOIO LIEHTPA TPAHCIIOPTHOIO NOTOKa
M pacYeTHOH TOYKH HaJl YPOBHEM NOBEPXHOCTH 3SMJIH.
3Hak «+» B hopmyre (3.16) Oepercs npH coBnaaonmemM AeHCTBHH
palHEHTOB, 3HAK «—» NPH UX NPOTHBOIIONOXHOM JAEHCTBHH.
3.17. Yuem gausnus noz2nowenus u ompaxicesus 36yKda
NnOKpbIMuem meppumopuy
Tak xax aBTOTPAHCHOPTHHIH MOTOK M TOYKAa HaOMIOHEHHA
HaxoaATcqa 0OBIYHO HA HeOONBIMOH BBICOTE Hall MOBEPXHOCTHIO
TEpPPHTOPHH, TO 3BYK paclpoCTpaHseTCs, B OCHOBHOM, B IIPH3EMHOM
cioe. IIpy 3TOM B TOUKY HaOMIONEHHS NPHXOAAT TPH COCTABIIAIOIIHE:
NPAMOH 3BYK; 3BYK OTPa>XE€HHBIH OT IOBEPXHOCTH 3E€MIJIH H TaK

Ha3bpIBaeMag «3eMHasD BOJIHA. MareMatHyeckas MoAens 3Toro rpolecca
OINHCHIBAETCH YPABHCHHUEM

"}1; =e"s / Kpdpp + Rp (‘E'JH'{MJFM"Jr /A Kyl Hp-)+ (] ~ Rp )(erk‘rm/ Ky oTp )F’ (3.17)

0

— T'PAfAHEHTHI CKOPOCTH 3ByKa H TEMNEPATYpPhl BO3AYXA,

rade P ~ 3BykoBoe JaBjieHHe B TOuUKe HaOJIIONeHHd;
P =2- 107 Ila — onmopHOE 3ByKOBOE JIaBJICHHE;
0
kK - BOJIHOBOE€ YHCJIO U1 BO3NYXa,;
up? Torp — AVIMHEI Iy TEH NPAMOTO H OTPAXKEHHOIO 3BYKa;
R — k03QpPUUHEHT OTPaXKESHHU BOJIHBI OT IOBEPXHOCTH 3EMJIH,
P
F — xoMnnekcHas (pyHKLMA, YUHTHIBAIOLIAA B3aHMOJEHCTBHE
¢$pOHTA BOJIHEI C IOBEPXHOCTHIO, 00J1aRaroIeH KOHEUHBIM HMIIEAAHCOM.

Bemrmsei R 1 F B CBOIO 04€pe/ib pAcCUMTEIBAIOTCS 1O dhopMynam
3.18
_sinf - ﬂ(l — kl/k? gqsz 9112 (3-18)
sind -+ A{l—k2 /k2cos? 4}

rge O — yroij oTpaxeHHsA 3BYKa,

Z,
ﬂ_z

8.
HOCTH 3€MNH;

R

P

— OTHOLHCHHE AKYCTHUYCCKHX UMNEIAaHCOB BO34YX4a U IIOBCPDX-
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k_— BOMHOBOE YHCJIO NOBEPXHOCTH 3EMJIH.

o

F=1+2uw'?e™ J.e"’“‘”I dw, (3.19)
-
7 7 \ 2
rje w=2 s.s. sin & + =2 | .
2 Z, |

Kax BHIHO M3 3THX 3aBUCHMOCTEH, aMITIUTYAa «3€MHO)) BOJTHBI
Ha HeOONBIIHX pAacCTOAHHAX OT UCTOYHHKA (W<<1l) ocraercs
PAKTHYECKH NMOCTOSHHOM, T.€. 3Ta BOJIHA He 3aryxaeT. Ha Gonsmnx
paccTosausx (W>>1) saTyxanue «3¢MHON» BOJIHBI PE3KO YBEJIHYHBAETCS
H cocTasafgeT 6 Ab Ha KaXjoe yIBOCHUE PAcCTOSAHHA.

B ¢u3HyeckoM CMBICIIE «3€MHasA» BOJHA NPEACTABILIET coOOH
[IOTOK 3BYKOBOH 3HEpPIrHH, pacnpOCTpaHAIOUICHC B BO3MyXe BOIH3H
IIOBEPXHOCTH 3€MJIH CO CKOPOCTBIO, MEHBIIEH CKOPOCTH 3BYyKa B
CBOOOOHOM MPOCTPAHCTBE HAa BEJIHYHHY, 3aBHCAULYIO OT HMIIENaHCa
IMOBEPXHOCTH 3eMJIH H CIAafalollyio II0 SKCIIOHEHTE ¢ BhICOTOH. Ha
paccToaHugX cBpiire S00 M «3eMHYIO» BOJIHY MOXKHO YK€ HE YYUTHIBATh

B CHI1Yy €€ MaJIOCTH.
Ha nebonpuminx paccroanmnsax (o 100 M) 3BykoBO€ nosne UCTOYHUKA

¢bopMHupYyIOT Bce Tpu BOJIHBI, Ha paccToauusax ot 100 go 500 M m
HeOOJILUIHX BBICOTAX — B OCHOBHOM MNpAMOIi M OTpaXkeHHbIH 3ByK. Ha
rocTaro4Ho Sonemux Beicorax (h>>H_ _; h >>H_ ) BIHsHHE
OTPAKEHHON BONHEI 3HAYUTEJILHO YMEHBIIAETCS H OMNpPEAeSIFIONIHM
ABNAETCS JIMLIB OIPAMOH 3BYK.

B ciyvae nokphiTUA NOBEPXHOCTH TEPPUTOPHH TPaBOM (ra3oHb!)
WJIH CHErOM WY HaJIMYHA PBIXJIONO I'PYHTa CICAYET HONONHHTENBHO
YYHTHIBATH NMOMIOMIEHHE 3BYyKa C NMOMOMIBIO CIIENYIOLIEH MareMa-
THYESCKOH MOJCIIH:

52
AL =6lg —————— |
NOK gL (1+0,015)2 (3.20)
rue \ 154d_10'-(0,3H“,+1) (3.21)
== = ,

PT
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d — paccTosHME MO NEepNEeHAUKYIIPY OT PacyeTHOM TOUKH J0
aBTOTPAHCIOPTHOIO NOTOKA,

H, , 1H  —BBICOTHI aKyCTHYECKOTO LEHTPA aBTOTPAHCIIOPTHOTO
OTOKa ¥ PAaCYETHOHM TOUKH HaJ YPOBHEM TEPPUTOPHH.

Eciu npu pacdere o ¢opmyne (3.21) o okazpiBaerca MeHblle
eAHHHUIB!, TO npuHumMator AL, =0

B ciyyae aKkyCTHYECKH XKECTKOH ITOBEPXHOCTH (acdart, 6€TOoH,
IUIOTHBLIA PYHT, Boga) AL BO BCeX Cnydasx paBHO HyMIO.

3.19. Yuem enugnusa zenenvix Hacax)coeruil.

OnpeneneHHOe BAHAHHE HA pacnpoOCTpaHEHHUE LIyMa aBTO-
TPaHCIIOPTHBIX IIOTOKOB 34 3KPaHOM OKa3bIBaIOT 3EJEHBIC HACAKICHUS
(mocaaky gepeBbeB, KyCTapHUKOB). OObIYHBIE TOPOJICKHE NMOCAAKH H3
OTHENIBHO CTOAIHX AEPEBBHEB IYMO3aIIUTHAIM 3 PexkToM He 0O1anaoT.
Ho raxuMm sddexroM obnamaroT IyMO3aWHTHBIE MOJOCH! 3€/IE€HBIX
Hacmeﬂuﬁ. PaccToaHue Mex Iy XepeBLAMHU B NONOCE NOJDKHO OBITE
He 0oJiee 4 M, BEICOTA ACPEBLEB HE MEHEE 5-8 M, KyCTapHHKa HE MEHEE
2 M. ITocaika AepeBbeR MOXKET GbITH PAAOBAS KIIY IHAXMATHAS, IPHUEM
BCE [TOZKPOHOBOE NPOCTPAHCTBO NOJDKHO OBITH ITOJIHOCTHIO 3aNI0JIHEHO
KycTapHKKoM 6e3 ripocseTos. Ha kakioM yJacTke TeppHTOpHH MOXKET
OBITH YCTPOEHA OHA MM HECKOJIBKO TaKHMX MOJIOC, pa3ieeHHbIX
BO3AYLUHBIMH NPOMEKYTKAMM.

B obuieM cnyyae MX BAMSHHE 3aBHCHT OT HIHPHHBI ITONOCHI
3€JIEHBIX HAaCAXXACHUH, €€ IUTOTHOCTH, ASHAPOIOTHYECKOro COCTaBa U
np. paxropos. Ilpu pacyerax HenecoobpasHo Nnoss30BaTLHCH NOCTOAHHOM
3aTyXaHHA 3BYKa B 3€JICHBIX HACAKIACHUAX, TOKa3bIBAIOIIEH BETHUHHY
3aTyYXaHUs Ha €QUHHLYY IIHPHHEI 3€JICHOH MOJIOCHL.

CornacHo 3KCNEpUMEHTAaNbHbIM JaHHBIM [4], mOCTOAHHAA
3aTyXaHHA 3BYKa JiexuT B npenenax ot 0,02 no 0,15 nb/M u smme npy
oco00 rycTeix nocaakax 60JpmON NIUPUHBI MOXET NOXOAHTH IO
0,35 ab/m. Hecnenopatuia nokasai, Yro JOMOAHKTENEHASA, 110 CPABHEHHIO
CO CJIy4aeM OTKPBHITOH TEePPHTOPHH, aKycTHUeCcKasd 3¢ (PEeKTHBHOCTD
IUTOTHBIX TOJIOC 3€NeHBIX HACAXKACHUH NpH 1unpuHe nonocsl 20-40 M,
BBICOTE JiepeBbeB 5-12 M cocraraer 2-5 ub, npu umupuse noaocer 100-
140 M ona noxonut no 8-9 nb. JansHeHmmit XpUPOCT CHHDKEHMS LIfyMa
He NIPONOPLIHOHAJIEH UIHPHHE MNOJIOChl. JTO OOBSACHAETCA TEM, YTO
nornomaouit 3¢ddekr 3eneHsIx HacaxaeHuit Haubonee BoipakeH Ha
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yacToTax cBbime 1000 'y, a ypOBHHM TPaHCIIOPTHBIX IIOTOKOB Ha 3THX
4acTOTaX 3HAYMTEJIbHO MeHBIIIe, YeM Ha HH3KUX YacToTaX. 3aTyxaHue
3BYKa Ha 3THX 4acToTax 00yCJIOBJIEHO B OCHOBHOM pacCesiHHEM H
IIOMIOIIEHHEM 3BYKa JIMCTEAMH, BETKAMHM U CTBOJIAaMHU JiepeBbeB. B
nuanasope 200-400 I'n npoHCXOAUT HEKOTOPOE CHIDKEHHE YypOBHei
3ByKa BCJIEJICTBHE HHTEPPEPEHLMH NIPAMOro H OTPa’keHHOIO 3BYKa.

Ilpn nocaake nepeBreB C INIOTHHIM NPUMBIKAHHEM KPOH H
3ar0JIHEHHEM IOAKPOHOBOIO NPOCTPAHCTBA KYCTAPHUKOM CHHIKEHHE
IfyMa 3eIeHBIMH HaCKXCHHAMH MOXHO PacCHUHTHIBATH 110 YOPMYJIe

AL =a_ B, (3.22)
e o — IOCTOSHHAA 3aTyXaHHA 3BYKa B 3eJIeHBIX HacakneHuax. I1pu
OTCYTCTBHH TOYHBIX NAHHBIX NPHHHMaIOT CPEAHIOI BEJIHYHHY
a = 0,08 nb/M. 31a popMyra cipaBeIBa NIPH LIMPUHE TIONOCH! He
oonee 100 M. IIpu Oonpiucii IMPHHE NOJIOCH JaJIbHEHIIIEE YBETHUCHHE
AL_ 3Ha4dTeNILHO 3aMENAETCS M HOCHT HEONIPENeICHHbIH XapaKTep.

[Ipn NpoeKTUPOBAHUY HIYMO3AIUTHOH MOJIOCH 3€JIEHBIX
HacCaXXAEHHH CleNyeT YYMThIBaTh OBICTPOTY pOCTa, BEICOTY, HNOJITO-
BEYHOCTB, GOPMY H IVIOTHOCTb KPOHBI, YCTOHYHBOCTS MO OTHOUIEHHIO
K BBIXJIONHBIM ra3zaM. IIpuMeHsIeMbIe [PEBECHO-KYCTAPHUKOBBIE
pacTeHus 110 pasMepaM JesiiTcs Ha:

* NepeBbs NEpBOH BEIHUUHHEI (BBICOTA cBbllie 20 M, qUaMeTp
kpoHb! 10-15 M). K HuM oTHocaTcsa: Oepe3a mymucras, ny6, KieH
OCTPOJIMCTHBIH, JINCTBEHHHLIa CHOMPCKaA, NUXTa CHOMpPCKas, eJib, COCHA,
TONOJIb, OCHHA, JIN[A KPYITHONMUCTHAA, HBa cepebpHcTasi;

* nepeBbsi BTOpOoH BesyuHbI (BeicoTa 10-20 M, quamMeTp KpoHEI
5-8 Mm). D10 KJIEH noIeBOM, OJIbXA cepas, HBa JIOMKas, KaIITaH KOHCKHIA;

* IcpeBbsA TpeTheH BEIHYHHEI (BBICOTa 5-10 M, IHAMETDP KPOHEI
3-5 M). 310 KIEH TaTapckuii, paOHHa OOBIKHOBEHHAS;

* IepeBba YETBEPTOM BEIHYHHEL (BBICOTA 2-5 M, AMaMETP KPOHBI
1-3 M). K aroii rpynne otHocaTcs psaOHHA JIy4yHHCTas, GOAPBIIHMK

OOBLIKHOBEHHBIH, UepeMyXa BUPTrHHCKas, Ty 3arlagHas.

13 KxycTapHHUKOB IIPHMEHSIOT KPYTIHbIe KyCTapHUKH (BrIcoTa 4-9
M, AHaMeTp 2-5 M) — akauus xesras, OHpIOYHHA, JKUMOJIOCTh, CUPEHD,
KaJINHa, 10X, ODepeckiieT, a Takxke CpeiHHe KyCTapHUKH (BeicoTa 1-3 M,
auaMmeTp 2-5 M) — CMOPOAUHA 30JI0THCTasA, KH3WIbHHUK, 4yOyIIHHK,
TaBOJIra.
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brICcTpOpacTyIHe MOpoAs! iepeBLEB (TONOIb, Gepe3a, HBa H ap.)
MEHee NOJITOBEYHBI, YeM MeAJIEHHO pacTyiiue (1y0, iuna, XjieH u ap.).

Cnenyer y4HTHIBaTh, YTO B XOJIOJHOE BpeMS Iojia JINCTBEHHbIE
AepeBbst COpachIBAIOT JIMCTBY M MX LIYMO3AIUHMTHEIH 3¢dexT yMeHb-
maercs Ao HyiA. Ilocaaxu xBoHHEIX nopon mepeBnes 3¢ dekTHBHO
CHIDKAIOT IIyM B Te4€HHe Bcero roaa. I1oatoMy rieniecoobpasHo BBOJHTE
B HTYMO3AlIIHTHBIC ITOJIOCH! XBOHHEBIE NOPOABI AepeBbeB. ONHAKO ClieayeT
YYHTBIBATh, YTO B FOPOJACKHX YCJIOBHAX OHH YACTO IUIOXO PacTYT H
[IO3TOMY HX NPUMEHEHHE OrPaHH4YEHO.

[ 1pH IpOEKTHPOBAHUH CIERAYET CTPEMHUTECS K TOMY, YTOOL! BLICOTA
nepeeseB Obl1a Ha 1,5-2 M H OoJyiee BhIllE JIUHHH, COENHHAIOLIEH
aKyCTHYECKHH IeHTP TPAHCIIOPTHOI'O MMOTOKA € PAacYeTHOH TOYKOH Ha
YPOBHE CEpeAMHBl OKOH IOCIIeAHEr0 3TaXa 3allydiaeMoro or Iuyma
3MAHHA.

B ycnosuaX cioxuBIUNEHCA I'OpPOACKOH 3aCTPpOMKH IIyMO3a-
IIIUTHBIE IT0JIOCH! 3€JIEHBIX HACAKICHUH NIPAKTHYECKH HEIIPUMEHUMBI.
OnHaKo Npu MPOEKTHPOBAHHH HIIH PEKOHCTPYKLIMHM CKOPOCTHBIX AOPOT,
0cOOEHHO B 3aropofHOM 30HE, TAKHE NMOCAAKH MOIYT WIHPOKO
NnpUMeHATHCA. [10YBa B palioHe 3eIeHOH NMONOCHI JO/DKHA ObITh NOKPEITA
rycTo TpaBoi. 1o OyneTr cnocoOCTBOBATE AONOJHHUTENLHOMY
TNIOTMIOHIEHHIO 3BYKa B IIPH3EMHOM CJIO€.

[Ipx nHeobxoauMocTH, OpranM3aLHM IPOXOIOB B [10J1I0CAX 3€JIEHBIX
HacaXIeHHH 5TH NMPOXOABI NOJDKHBI NPOECKTHPOBATECH ITOH OCTPhIM
YIJIOM K TPAHCIIOPTHOM MaructTpai g YMEHLIICHUA NMPOHUKAHUA
ITyMa B 3aCTPOUKY.

[Ipr NpOEKTHPOBAHHH NOJIOC 3€JICHBIX HACAXKICHHH cneayer
TakKKe YUHUTHIBATH, Y10 OHH YaCTHYHO IOIIOIAI0T BPEAHbIE BEIXJIOMHBIS
ra3zel aBTOMOOWIEH H cO3MaI0T AONOJHUTENLHBIH TCHXONOIHYeCKHH
3PP eKT NPUITYLISHN IIyMa.

3.20. Yuem 38yxonoz2noujeHus 3Kpanog

114 5KpaHOB, NpeAHa3HAYECHHBIX U1 YCTAHOBKH Ha YUIIaX HITH
AOporax ¢ JBYXCTOPOHHHMM pacIHOJIOXKEHUEM 3allUijaeMbIX OT LIyMa
3naHUi, AOJKHBI OBITE NPeayCMOTPEHBI CO CTOPOHBI MAarHcTpau
3BYKOMOMIOMAI0IHNE KOHCTPYKLMY B BHAE PE3CHUPYIOUIHX IaHEICH,
3BYKOIIOIJIOIAIOMIHX O0IMIIOBOK HJITH 3aIIOJTHEHH .
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[TpuMeHeHHe 3BYKOIOIIOIAOIIUX KOHCTPYKUHH NO3BONAET
CHH3UTh YPOBHH UIYMa, OTPaXKEHHOTO OT 3KPaHOB, H A0OUThCH 3a cUeT
3TONO, BO-IEPBEIX, 00111€Tr0 CHIDKEHHA LIIyMa MarucTpai, H, BO-BTOPBIX,
3HAYHTEJILHO OCJabHTh BAUAHHUE HA 3aLIYMJIEHHOCTH 3aCTPOHKH,
PaCIOJIOXKEHHOH HAIPOTHB 3KpaHa Ha NPOTHUBONONOXKHOH CTOpPOHE
MardcTpajgn, OTPpaKeHHH 3BYKa OT 3KpaHa. 3BYKONOITIOWAOas
06paGoTka NOBEPXHOCTEH SKpaHa UMeEeT 0COOEHHO OONBIIOE 3HaYEHUE
MpH NapayiieIbHOM PacoIoKEHHH 3KPaHOB Ha MPOTHBOIONOXKHBIX
CTOPOHAX MaruCTpaiu.

B HacTosinee BpeMs OTCYTCTBYIOT Kakue-TH00 criocoOri pacyera
3¢ PexTa, JaBaeMoro 3ByKOnorouiaei 06IHI0BKOR NOBEPXHOCTH
3kpaHa. I3 npakTHKH H3BECTHO JIMIIb, YUTO 3TOT 3PPekT MoXkeT
JOCTHraTh HECKONBbKUX NDA.

3BYKONIOINIOLIAIOLIHE MAaTePHAaJIbl, HCIONB3yeMBIE IS OOTHIOBOK
WM 3aNOJIHEHHUA 2KpaHa, AOJDKHBI oOnanats crabwibHEIMH (DH3HUKO-
MEXAHMYECKHMH M aKyCTHYECKMMM IMOKa3aTe/IsMHU B TEYEHHE BCEro
nepuoaa 3KCIUIyaTauuH, ObITh OMOCTOHKHUMH M BJIATOCTOMKUMH, HE
BRIZIEJIATh B OKPYXKAIOINYIO CpeNy BpEAHbIX BEUECTB B KOJIWYECTBAX,
NpeBBIIAOLIHX IPEAEBHO J0IYCTHMbIE KOHLIEHTPaUHH U1 atMocdep-
HOro BO3IyXa.

Tlns yBenuueHus 2(pPEKTHBHOCTH 3BYKONoOrioaomux ooau-
IHOBOK OHM JOJDKHBI KPErUTHCA HA XKECTKOM OCHOBaHUHM HEHOCPEACT-
BEHHO Ha IMOBCPXHOCTH 3KpaHa. [l 3amiuThl 3BYKONOIMOUIAIOMWIETO
MaTepdana OT nolaJaHus BJard HeOOXOAMMO NpeayCcMaTpHBaTh
3alMTHOE NOKPLITHE B BHIE MJIEHKH. CHAPYXH 3KPaHbl CO 3BYKOTOIIIO-
maromei oOMHIIoBKON AOMHKHBI 3alMIIATHCA NepOPHPOBAHHBEIMH
JMCTaMH H3 aIOMHHHA, CTaJIN HJIH IUIACTHKA.

3.21. Memoouxa onpedenenus mpebyemou axyCmuyeckou
aghpexmusHocmu IKPAHOE C YUemoM 38YKONO2N0UjeHUS

OxxnaeMbiid yposeHb 3ByKa (L A1 repp) B PACUCTHOH TOYKE ITPH
HAaJIHYUH 3KpaHa U ¢ YYETOM 3BYKOMOIIOIIEHHS PACCUYMTHIBAIOT IO

(popmysie

L‘!:p;‘:pr ZLAaxn _LA pac LMoz o ALM o LA nox LA aen
—LA IKP —LA 3ACTP T LAOTP HALAE’ I[BA, (3 23)
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rne L, = —IIyMOBas XapakTepHCTHKa aBTOTPAaHCIIOPTHOIO NMOTOKA Ha
MarucTpanu, n1bA;

L \pac — CHHXXCHHE YPOBHA LIYyMa aBTOTPAHCIIOPTHOrO IOTOKA B
3aBHCHMOCTH OT PaCCTOSHUA MEXIY HUM H pacueTHOM TOUko#, 1BA;

L,. — CHIKEHHE YPOBHA IIyMa BCIEACTBHE €ro 3aTyXaHHA B
BO3AYXe, AbA;

AL_, — mofipaBka, YYUThIBAIOIIaA BIHAHHE TypOYAEeHTHOCTH
BO3yXa H BeTpa Ha NpolLecC pacpoCTPaHEHUs 3ByKa, AbA;

L, _ — CHIDKEHHE YDOBHsA LIyMa BCIEACTBHE €ro IOINOMEeHHS
IIOBEPXHOCTHIO TEPPUTOPUH, NBA ;

L, .. — CHIDKeHHE YPOBHS LITyMa TOJIOCAMH 3¢/IEHBIX HACOKACHHI, ABA;

L., — CHHXEHHE YPOBHS LIyM2 SKPaHHPYIOLU{MMH MpPENATCT-

BAAMH (3aHUAMM, HACHIIAMH, XONIMaMH, BbIEMKaMH, MCKYCCTBEHHBIMH
3KpaHaMH H T.01.) Ha IIYTH 3BYKOBBIX JYy4eH OT aBTOMArucTpaju K
pacYeTHOH TO4YKe, NbA;

L, — monpaBka, yYMTHIBAKOIIas CHHM)KCHHE YPOBHA Luyma
BCJIEACTBUE OrpaHHYEHMA yrna (o) BHAMMOCTH yAMUp! (QOpOry) M3
pacdeTHOH To4kM, AbA.

I1pu pacyere Bxogdauux B GOpMYIIy BEIHYHH CIIETYET HCIIOJE30-
BaTh pacYETHBIC 3aBUCHMOCTH, NPHUBEACHHbIE paHEE B HYHKTaX
3.15.-3.19.

Iomyyennoe 3nayenne (L, ) CpaBHHBAIOT C JONYCTHMBIM
YPOBHEM 3BYKa JUI JaHHO#H pacyeTHOH ToukH (L, ). PasHOCTE Mexmy
HUMH npeacrasider coboir TpedyeMoe CHHXKEHHE LIyMa 3KpPaHOM

(AL, ):

ALAsz LAPWPP - L, 1on» APA. (3.24)
4. Bb100op KOHCTPYKTHBHOI0 HCNOJIHEHHS IIYMO3AaIIHTHOIO
IKPAHA H TEXHOJIOrHIECKHE OCHOBDI
ero NPoeKTHPOBAHNA

4.1. [Ipu npoeKTHpPOBAHHH HOBOW H PEKOHCTPYKIIHH CYIECT-
BYIOLIEH 3aCTpOMKH HAa NPUMArHCTPaJBHBIX TEPPHUTOPHUAX CIENYET
YUYHTHIBATh, YTO OHA OyaeT moABEprarbCcsi BO MHOTHMX clydaax
HHTEHCUBHOMY BO3JICHCTBHIO TPAHCIIOPTHOIO 1IymMa, 00yCJIOBIEHHOIO
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IBIKEHHEM aBTOTPAHCIIOpPTa, TposieiidycoB, TpaMBaes, 1Moe3ioB Ha
y4acTKaX >KeJIe3HBIX OPOTr H Ha OTKPBITHIX THHHSX METPOIIOJIMTEHA.
Hepenxo sTo Oyzer NpUBOAUTE K HEONAronpuATHOMY LITYMOBOMY
PEXHMY B 3aCTpOiike, HE YOOBJIETBOpAIOUIEMY TpeOOBaHHAM CaHHTAp-
HBIX HOpM [2]. OTO B cBOW ouepensr norpedyetr nmpuUMeHeHHUA

ITYMO3ANIUTHBIX CPEACTB.
OnuuM u3 Hauboliee aKyYCTHUECKH 3PDEKTHBHBIX ¥ IKOHO-

MHYECKH OTHOCHTEIFHO HEJOPOTHMX CPEACTB CHIKEHHA TPAHCHOPTHOTO
IyMa SBJISIOTCH NMPHJAOPOXKHBIE LIYMO3ALUHTHBIE 3KPaHbl, KOTOPLIE
3aIHUIAIOT OT IIyMa HE TOJBLKO 371aHHA, HO U pacHONIOXKEHHYIO 34
3KpaHaMH Je(HUHTHYIO FOPOACKYIO TEPPHUTOPHIO, [T03BOJISAS TEM CaMbIM
HCIOJIL30BAaTh €€ MO CTPORTENLCTBO XKIIBIX ¥ O0IECTBEHHBIX 3/1aHHI
H 00BEKTOB COLUANILHO-OBITOBOrO Ha3HAYESHHY.

B ycioBHAX CTECHEHHOH rOopoOACKOH 3aCTPOHKH, BHICOKOH
TUIOTHOCTH YJIMYHO-AOPOXKHOH CeTH, Ie(PHLIHTa CBOOOAHRIX TCPPHUTOPHIA
Hanbosee 1enecoobpa3sHo MpHMEHEHNE NPUAOPOXKHAIX LIIYMO3aIIHTHBIX
3KPAHOB B BHIE BEPTHKAJNLHBEIX CTEHOK M3 COOPHOro H MOHOJIMTHOTO
KeJe300eToHa, KUpIHYa, MeTajljla, KOMIIO3HUTA, AepeBa ¢ OHOCTOHKOH
IIPOINUTKOH, aKkpwia, NoNukapOoHara M Jp. MaTepHajioB, YCTaHaBIIH-
Ba€MBIX BIUIOTHYIO K IIOBEPXHOCTH TEPPHTOPHH MEXIY TPAHCTIOPTHOH
MarucCTpajIbio H 3alUIIAEMBIMU OT €€ IIyMa OOBEKTaMH.

OnHako B paae ciaydaes, H 0COOEHHO B 3arOpPOAHLIX YCIOBHAX,
BO3MOXHO IIPHMEHEHHE U IPYrHX BHAOB SKPAHOB, TAKHX KaK BHIEMKH,
HaCHIINH, 'PYHTOBBIE BAJIBI, XOJIMBL, TEPPACH], 3JIEMEHTH] €CTECTBEHHOIO
penseda MECTHOCTH. AKYCTHYECKHH pacHET 3TUX BUIAOB 3KPAHOB
[IPOU3BONUTCH HAa OCHOBE YCJOBHCIO IPEJCTaBJICHUS HX B BHIE
3KBHBAJIEHTHBIX BEPTHKaNbHBIX 3KpaHOB-CTEHOK. IlosTomy manee
LesecoobpasHO paccMOTPETh OOLIYIO METOAHKY pacdeTa H IPOCKTH-
pOBaHHs BEPTHKAJILHBIX 3KPAHOB-CTCHOK H JIMIIIb 3aTeM OTJIHYHTEILHEIC
OCODEHHOCTH, CBA3aHHBIE HEMOCPEACTBEHHO C BUIIOM 3KpaHa.

[TpH npoeKTHPOBaHHH 3KPAaHOB CIEAYET YUHTHIBATh, YTO IIYM OT
TPaHCIOPTHOW MarucTpaiu MOJKET NOCTYNaTh B KaKyio-MHOO TOYKY
MPOCTPaHCTBA 3a 3KPaHOM (pacyeTHYIO TOYKY) ABYMS OCHOBHBIMH
IyTSAMH: B BHJIE 3BYKA, NI€Pe1aBa€MOr0 HEMOCPENCTBEHHO Yepes3 TeNo
3KpaHa (NpAMo# 3ByK), ¥ B BHJIe 3ByKa, Orubaromero BepxHuii xpail H
OOKOBLIe KpOMKH 9KpaHa (QHdparpOBaHHBIH 3BYK).
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J1s fIpenoTBpaeH s BIHAHHA MPAMOTQ 3BYKa MOBEPXHOCTHAS
IVIOTHOCTh 3KpaHa (Macca 1 M? XOHCTPYKUHMH 3KpaHa TOMIHHON h)
HOJ/DKHA OBITH HE HHXXEe BEJIHUHHBI, NpHBeAeHHOH B Tabn. 4.1, B
33BUCHMOCTH OT TpeOyeMOro CHHIMEHHS 1IIyMa S3KPaHOM.

Tabnuna 4.1.
TpebyeMas MHHHMaJIbHasA IIOBEPXHOCTHAS IDIOTHOCTS KOHCTPYKIIUM
3KpaHa B 3aBUCHMOCTH OT TpefyeMOoro CHIOKEHMA YPOBHA 3ByKa

Tpebyemoe
CHIDKEHHE YpOBHI | 5 10 |14} 16 | 18 | 20 | 22 | 24
3ByKa, AbA

MunuumManbHas
[IOBEPXHOCTHAA
ILIOTHOCTE 14,5 | 17 1951 22 1245 32 | 39
KOHCTPYKLHH
haHa, Kr/M”

4.2. I1pu pacnpocTpaHeHUH TPAHCIIOPTHOIO IIyMa B pacyeTHYIO
TOYKY BTOPBIM ITyTE€M 3ByKOBas DHEPrus HCTOYHHKA YACTHUHO TEPAETCA
nNpH JUQPaKLKH 3BYKA HA BepXHEM Kpae H OOKOBBIX KPOMKaX 3KpaHa
(HermocpenCTBEHHBIH 3KpaHHpYIoLMH 3¢ eKT), HaCTHYHO YMEHBUIACTCH
3a CUET pacluMpeHns GpPOHTA 3BYKOBOH BONHBI (CHIDKCHHE IIyMa C
PacCTOSHHEM ), YACTHYHO 3aTyXaeT B Bo3ayXxe (3aTyXxaHHe B Bo3ayxe). B
pe3yNETaTe B paCueTHOH TOYKE 32 IKPAaHOM HabmonaeTCs NOHWKEHHBIH
YPOBEHb IIyMa.

4.3. KonnyecTBeHHOH Mepoi IIyMO3alIUTHOrO 3¢ ¢eKTa 3KpaHa
ABJSETCA ero aKycrhuyeckas 3¢(eKTHBHOCTb, KOTOpas NpeAcTaBIgeT
co0OH pasHOCTh MEXAY YPOBHAMH IIYMa B pacyeTHOH TOYKE IO
YCTaHOBKH H I10CJIe YCTAHOBKH 3KpaHa [pH NMPOYHX paBHBIX YCJIOBHAX.

Axycruyeckas 3 GeKTUBHOCTE IKpaHa ONnpeAensieTcs TOJIBKO €ro
reoOMeTpHYeCKHUMU pasMepaMu M MecTopacrionoxenreM. IlostoMy oHa
3aBUCHUT OT BBICOTHI M JUIMHBI 3KpaHa, OT PACCTOAHHA MEXODY HUM H
MardCTpasIbIO, MEXY HHM H PaCYeTHOH TOYKOH, a TAKXKE OT BBRICOTHI
pac4eTHOH TOYKH Haj nonépxnocmro TEPPHUTOPHH, HO HE 3AaBHCHT OT
HIYMOBOH XapaKTepUCTHKH TPaHCIIOPTHOrO NMOTOKA.
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B 10 ke BpeMs ypoBEHB IIyMa B pacyETHOH TOUYKE 3a SKPaHOM
3aBHCHT KaK OT aKyCTHYeCKOH 3Q(dEeKTHBHOCTH 3KpPaHa, TakK H OT
LITYMOBOH XapaKTEPHUCTUKH TPAHCIIOPTHOIO NMOTOKA HA MAarUCTpaiu.

4.4, IIpu nMpOEKTHPOBAHUH 3KpaHa CIENyEeT TAKXe YUHTHIBATE,

yTO MyMo3auluTHEIH 3ddexT 3kpaHa (axyctuueckas 2pGeKTHBHOCTE

AL, ,,.> 0) nposBiAfeTCA TONBKO B 30HE AKYCTHYECKOH TEHH,

pacnoioxeHHoi 3a SkpaHoM (pHc. 4.1).

e .
PT
aancEniy

|
¥
HRT

w1

HIST

|
10M
RPR E RER + "’""I'—

Puc. 4.1. Pacuemnan cxema 018 Onpeoenenun 3Kpanupyoniezo
Ipexma ¢ pacuemrnoit mouke (6epmuKanbiislii pa3pes yuyacmxa
meppumopuu).;

H.II. - ucmounux wyma; F.T. - pacuemnas mouka;

1 - mpancnopman mazucmpans; 2 - 3xkpan; PRZ - wuupuna
pazoenumenvHoit nonocvl; RPR - paccmoanue om ocu camoii
oanbHell nonocsl (nymu) 08udceHuUs mparcnopma oo bopowpa
npoesiceli yacmu; RBE - paccmosanue om boporopa npoesdiceil
vacmu 0o Ikpana; RER - paccmoanue om 3kpana 0o pacuemuoii

mouxu; HIST - gvicoma akycmuyeckozo yenmpa mpancnopmHozo
nomoxka; HEKR - esicoma 3xpana

['panuna 30HBI aKyCTHYECKOH TeHH (Ha BEepTHKAJILHOM paspe3e
ydacTKa cenuteOHOH TeppuTopHu — puc. 4.1) npencrasnser coboit

NPAMYIO JINHHIO, COeHHAIONTYIO aKyCTHYECKHH LEHTP HCTOYHHKA LITYMa,
pacronaraeMsiil Ha BbICOTE 1 M Han ypoBHEM TIpoe3kei 4acTH (rOJIOBKH
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penbeda) MarucTpaiad 4 nNo OCH CaMoM AaasHe# mosock (MyTH)
ABIDKCHHA TPAHCIIOPTA, C BEPIIHHOH 9KpaHa M IPOAOHKEHHYIO Jasiee B
06s1aCTh NPOCTPAHCTBA 33 YKPAHOM.

[IpoCTpaHCTBO NOA 3TOH NpAMOM npenctramnseT coboil 30HY
aKyCTHYeCKOH TeHH. B 00nacTs NpocTpaHCcTBA HAx NPAMOM TPaHCIIOPT-
HBIH LIyM TIpoHHKaeT DecnpenATCTBEHHO, U ITYMO3ALIHTHBIH 3 dexT
3KpaHa 3eCh OTCYTCTBYET.

B cuny cueuupUYHOCTH BJIUAHHA IJHHBEI 3KpaHa Ha €ro
aKyCTHYECKYIO 3 (PEKTHBHOCTD BCE SKPaHbl MOTYT OBITH pa3fie/ieHs! Ha
JBE I'PYIINbL: IIPOTSHKEHHBIE H OTPaHUYEHHON JUTHHBI,

IIporsokeHHbIN 3KpaH — 3TO 3KPAH TaKoOM [UIHHBI, IIPH KOTOPOH
OOKOBBIE KPOMKH 3KpaHa BHAHBI H3 pacHETHOH TOYKH NOK YITIOM
o > 168° (puc. 4.2).

JKpaH OrpaHHYCHHOH IUTHHBI — 9TO 3KpaH TaKOH WIKHEI, IIPH
KOTOpOH OOKOBBIE KPOMKHU DKPAHa BUABI U3 pACUETHOH TOUKHM IO YIJIOM

a < 168° (puc. 4.2).

e e .. . 2N B W W W B L I L

Puc. 4.2.Cumyayuonnsiii naan yuacmya cenumebnoi
meppumopuu, 3au{uaemMol om mpaHcnopmMHOZo WymMa IKPAGHOM.
1 - mpaucnopmuasa mazucmpans; 2 - npuooOpodcHblil
WIYMO3AIUMHBLIL IKPaH; 3 - 3au{unuiaemoe om yma 30anue;
P.T - pacuemnan mouxa (¢ 2 m om ¢pacaoa)

4.5. Memoouka npoexmupoganus npuoOOPOICHO20 WYMO3A-
WUMHO20 NPOMANCEHHO20 IKPAHA

4.5.1. llpoekTHpoBaHu€E NPHAOPOKHOIO LIIYMO3ALIMTHOIO 3KpaHa
(ornpepesieHUE €ro reOMeTPHYECKHX pa3MepoB, MECTOPACIIONOXCHNA,
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aKyCTHYeCKOH 2(PPEKTHBHOCTH M KOHCTPYKLHM) IIPOU3BOMMTCS B
CIeQYIoLIeM HOPAAKE.

Ha cHTyaumoOHHOM IUJIaHE Y4YacTKa CEJIHTEeOHOH TEppHTOPHUH
OTMEYArOTCA JKWIBIE M 00LeCTBEHHBIE 3MaHHA, IUTOMAAKH OTIBIXa OKOJIO
HUX, KOTOPLIE JOJKHBI OBITh 3alHLIEHB! OT IIyMa, U BHISBAAIOTCA
TPAHCIIOPTHHIE MAarvucTPajd WIH YJIHIBI C pPeryaspHbIM NBIDKEHHEM
TpaHCNopTa, HanboJiee GJIM3KO PAacCHONOXXEHHBIE K 9THM 3JAaHHAM M
IIIOIAZIKAM.

IIpH 3TOM MOTYT BCTPETUTHCA ABE THIHYHBIE CHTYALMH:

* BOJIM3M 3aLHIIaeMBIX OT ITyMa 00BEKTOB IIPOXOAUT TONLKO OIHA

TPaHCIIOPTHAg MarucTpanb (ya4ua);
* BOJIM3M 3aUIHIAaeMBIX OT IIyMa OOBEKTOR NPOXOAST HBE

repecekalonuecs Maructpany (YIuUel); yron ux nepecedeHHs
IIPUHIHITHAJIBHON POJIH HE UTPaeT.

OcTanbHble BO3MOXKHBIE CUTYaLIMH MOTYT ObITE IIpeICTABJIEHH] B
BHJIE COYETaHMA JBYX BBIIECYKA3aHHBIX CUTYalHH.

4.5.2. JlansHeHIIHI NOPAKOK NIPOEKTUPOBAHHA 3KpaHa 3aBHCHT
OT BHMA cUTyaluH (IIpy HATUYUM TOJBKO ONHOH MArucTpalid H NpH
HaJTHYHH OBYX IepeCceKalouXcs MarucTpaneu).

Cay4aii npoxoxaeHus OABoiil aBTOTpAHCNOPTHOII
MATHCTPAJIK

[Ipn HanH4YHH TOJIBKO OOHOM MAarucCTpajdd B NEPBYIO OUEpEIb
HAMEYaloTcs pacueTHBIE TOYKH, IUIS KOTOPHIX OyzneT nmpoBoAMTHLCA
AKYCTHUYECKHH pacyer.

PacueTHpie TOYkH BEIOHpAIOTCH Ha YPOBHE CepeIHHB! OKOH
NMEPBOTO U IOCACAHEro TaKel 3JaHH4 HAa pPAcCTOSHHUH 2 M OT €ro
HapyXHBIX orpaxieHuif, oOpalieHHbIX B CTOPOHY TPaHCIOPTHOIH
MarucTpa’iu.

[Ipn 3ToM oana pacueTHas TO4YKa BHIOHMpAeTCH OKOJIO 3MAHMA,
HaHOoee O1TH3Ko PacnonoKeHHOro K TPaHCIIOPTHOM MarucTpasiH, a JBe
Npyrve pacyeTHbIE TOYKH — OKOJIO TIPOTHBOIIONOMXKHBIX YIVIOB 3[IAHHUA,
nHapbonee ynajieHHBIX OT MarucTpajH, HO HaxXONALUXCAd B Ipenesax
NpsAMo# BugumocTH. IIpaMepsl BEIOOpA pacYeTHRIX TOYEK HpPH
Pa3sIM4YHON OpPHEHTAIMH 30aHHA II0 OTHOIUCHHIO K MarucTpaliy
rpHBeneHsl Ha puc. 4.3 a, 6, B.
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Jns 3nanma cinoxHoi GpopMbl pacueTHbIE TOUKH BHIOUPAIOTCH 110
aHAJIOTHYHOMY IpUHUMITY (pHc. 4.3 r).

ey TEN S S e Shiakh gy e T ST A TS DD B A N g il PR i T Gl G SN SN Ay

VY warhpm g e W Tl vmary e TEEE S . S

Puc. 4.3. Boibop pacuemnsix mouyexk OKoao 30anUA:

a - hporumanvHoe pacnonoMcerue; b - mopyeeoe pacnoioHceHue
8 - PACNONIOHCEHUE NOO YZIOM K MAZUCMPANU; 2 - 30GHUE CTIOMNCHOU
dopmsl;

1 - mpancnopmnaa Mazucmpans; 2 - 30aHIUA; « - pACYEMHbBIE
mMouKy
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Ilpu npoexkTHpoBaHUH 3KpaHa, 3aIUMIIAIOINETO OT IyMa IPYITY
3daHUH, pacyeTHBIE TOYKH BHIOHPAIOTCH OKOJIO 3[1aHUA, Haubonee
ONU3KOro K MarHCTpaJid, ¥ OKOJIO CAMOTO JIEBOTO H CaMOro HpaBoro
YIJIOB KpalHHUX 30aHMH B 3aCTPOHKE.

g mnomanok orapixa BeIOOp pacueTHBIX TOYEK NPOU3BOAUTCS
aHaJIOTHYHO puc. 4.3, OHAKO pacyeTHhIC TOYKH pacIofiaraioTcs
HEMOCPEACTBEHHO Ha IPAHHUIE IUIOIAIOK.

Bo Bcex BBIIICNIEPEYHUCIIEHHBIX CilydasX pacyeTHas TOYKa,
HauboJnee Onu3kags X MardcTpany (HauxXyJIIIHH ITYMOBOH pexHM),
CITY>KHT IS OTIPENIeNICHUs aKyCTHYECKOH 3P (PEKTHBHOCTH 3KpaHa, a JIBe
apyrue, 6onee ynaineHHsle OT MarucTpalH, HEOOXOAUMEI MPH
onpenenedny TpedyeMOH TIHHBI DKpaHa.

B ciayuae eciiy HanpaBiieHHe MarucTpaiH B Hpejenax yJacrka
MEXIY CaMOH JIEBOH H CaMOH IpaBo#l paCY€THHIMH TOYKaMH MEHAETCH,
TO HAXOAUTCS TOUYKA neperuda, 1 MariCTpans YCIOBHO pacCMaTPUBAETCS
KaK COCTOAINAs M3 ABYX NPAMOJHHEHHBIX OTPE3KOB. AHAJIOTHYHBIM
00pa3oM NOCTYNarOT, €CIH MaTrHCTpalih MEHAET CBOEC HAIpaBJICHUE 3a
npenesaMy yKa3zaHHOrO y4YacTtka, HO Ha PacCTOSHHH (B KAXKOYIO
CTOPOHY), HE NpeBBILIAIOMEM NOJOBUHBI TpeOyeMol JUTHHBI HKpaHa
(tabn. 4.2).

Bo Bcex 9THX CIIyyasx pacuyerbl aKyCTHYECKOH 3((eKTHBHOCTH
3KpaHa 4 ero TpedbyeMsIX pazMepoB JOJLKHBI TIPOU3BOAUTLCA AJ1 CITyYast
2 nepeceKaronIuxcs aBTOMarucTpae.

OnpepeneHne INyMOBOH XapaKTepUCTHKH TPAHCIIOPTHOTO HOTOKA
Ha MarkcTpajiu JUis JHEBHOTO Yaca nuk (L), rp) B COOTBETCTBHH C [1]
H Ha OCHOBaHMH €€ M aHAJIN3a CHTYAllHOHHOIO IUIaHA PACCYHTHIBAETCS
TaKXe OKHJaeMbll YPOBEHb 3ByKa B Ka)KIOH pacyeTHOM TOYKE B
COOTBETCTBUH C [2].

IIpy npoekTHpoBaHHH BTOPOro OTPAXAMIIEro 3KpaHa Ha
IIPOTHBOIIONOXHOH CTOPOHE MAarucrpand K HaHAeHHOH UIYMOBOH
XapaKTepUCTHKE TPAHCIOPTHOTO MOTOKa CJIeyeT N00aBUThL HONPaBKY
Ha OTpaXK€HHe 3BYKa B COOTBETCTBUH ¢ Tabs. 4.3.
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Tabnuma 4.2

Benwuunel | s pacuera tpebyemo¥t InuHsI 3kpaHa, M

PaccrosHaue oT Paccroauue or bmmkaitmero 6opmopa
Onwpxaiiero Gopmopa MAarucTpany 1o 3xpasa RBE, m
MarucTpaiy J0

NAaCHCTHON TOYKH R, M

I T D - T T
e} 109 ] 127 ] 145
-_
339
60 | 420 | 433 | 446 |
8 o 509 | 521 | 533
% | 554 | 566 | 578
105 608 | 619 | 630
684 695
140 731 141 | 151

747
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Tabnuma 4.3

[Tonmparka k HIYMOBOMH XapaKTepUCTHKE TPAHCIIOPTHOIO NOTOKA IIPH
HaJIH4YUH JIBYXCTOPOHHEIO OTPaXKalollero 3KpaHa

Konu4ecTso noyioc ABMkeHNA TpaHciiopTa B | [Tonpaska AL 4.y orp , ZBA
Ol CTOpO

6 L N
8 u bonee

B 3aBHCHMOCTH OT HA3HAYCHUA 3aII[HIIAEMOT0 OT TPaHCIIOPT-
HOTO IIyMa 3J1aHHs HIJIH TEPPHUTOPHH CIIPENENIeTcs ¢ MOMOUIBIO
(2] monyCTHMBI SKBHBAJICHTHEIM YPOBEHE 3BYKa B PACYETHBIX TOY-
Kax Kax B yHeBHOE (L7 °) Tak M B HOYHOe Bpems  (L0° ), nbA.

JImst KaXK[1oM pacyeTHOM TOUKH KaK 4711 JHEBHOTO, TaK U JIJIA,
HOYHOI'0 BPEMEHH HAXOAATCH Pa3zHOCTH MEXAY OXHJacMbIM
YPOBHEM 3ByKa B pacueTHOH Touke 06e3 3KpaHa H JOINYCTHMBIM

3KBHBAJICHTHBIM YPOBHEM 3ByKa T10 (hOpMYJiaM

ALYos =Lipr —Ltse » ABA (4.1)
ALLRB = };\pr - %mxl:? AbA (4.2)

JH, H.

M3 nony4yenHbIX BEIHYHH (AL, e ® ALL...) 1 Beex
PacUETHBIX TOYEK Ha YPOBHE OHHOrO M TOrO Xe 3Taxa BeIOHpaeTcs
HanOonpmana (Hamxynuui ciyuvait), mokaspiBaromas tpebyemoe
CHIDKeHHe yma (AL, ) Ha ypoBHe 3TOro 3raxka, KOTOpoe JOIDKEeH
obecneyuTs IKpaH.

IIns pacuera TpebyeMoii BEICOTHI 3KpaHa HEOOXOMMO BEINOJIHHTE
pPsAA HTTCPALTHOHHBIX NEHCTBHH. BHavYasie ¢ moMoIblO CHTYAlMOHHOTIO
j1aHa (a B ciy4ae IepeceYeHHOH MECTHOCTH HOIOJIHHUTEIBLHO H €€
BEPTHKAJIBHOTO pa3pe3a) ONpene/siioT MECTO YCTAHOBKH JKpaHa, HCXOS

M3 ynobcersa ero MoHTaxa. IIpn atoM nenecoobpasno pacnionarars 3kpaH
Kak MOXHO Osiioxe K boparopy npoeadxeii 4acTH, HO He fanee 15 M ot

HETO.
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Jlanee 3apatoT nepBoOHa4aNnbHYIO BBICOTY 9KpaHa (H,) ne menee
2 M. CoopyxeHne IKpaHOB BhICOTOI 6 M M O0Jiee BO3IMOXKHO, HO
TeXHHYECKH 3HAYMTENBHO cliokHee (HeoOxoaumo 3abuBarh CBaH M
YCHJIMBATh YCTOHUMBOCTS dKpaHa). I103TOMy BO MHOTHX Crydasx BHICOTA
3KpaHa J0J/DKHA HaXOIUTHCA B Mpeaenax or 2 1o 6 M. Ecnu nipu 3ToM He
yaaeTcs JOCTHYh TpeOyeMoro cHXeHHa mryma (AL, o), T0 skpaH
pacnonarayor OmpKe K MardcTpani M IOBTOPAIOT pacyeThl, HAYHHAS C
H =2 m. Cnenyer yYHTHIBATH, YTO CTEIIEHD CIIOXHOCTH JOCTHXKCHHS

TpeOyeMOro CHIDKEHHUS IIYyMa 5KpaHOM 3aBHCHT HATIPAMYIO OT BEJTHYHHEI
AL

A 1peb :
* npu AL, _ ¢ < 10 nbA non6op sxpaHa-CTEHKH HeCJIOKeH;

*npu AL, o = 11-15 nbA cBszan c onpeneseHHBIMH TpYA-
HOCTAMM;

* npu AL, . = 16-20 nbA ouenp Tpyassiii (Heobxoxuma
CIIOKHAsA KOHCTPYKUHA 9KpPaHa);

* npu AL, o> 20 nbA obecnevuTs AL s 2XKpaHOM-CTEHKOH
HEeBO3MOXHO. B 3THX ciiy4asX paccMaTpPHBaiOT BO3MOXHOCTH
NpUMEHEHUS OPYTHX THIIOB 3XPAHOB (BBIEMKH, 3€MJISIHbIE BaJlbl, HACHIITH

M T.IL).

Jid 3xpaHa-CTEHKH 3a1aHHOH BBICOTHI H MECTOPACHONIOKEHH S
BHIYEPYHBAIOT BEPTHKAIILHBINA pa3pes (puc.4.1) v, onpeneans o Hemy
BCIIOMOraTeJIbHbI€ BEJHYHHBI, NEepedYHCIICHHBIe non puc. 4.1,
PacCCUMTHIBAIOT BeIMUMHBL A, B 1 C, a 1o HUM pa3HOCTh X0/a 3BYKOBBIX

Tydel (G) uepes 3xkpaH U Yucino Openens N:
A =+/(RPR + RBE)? + (HEKR - HIST)’ (4.3)

B =/RER? + (HEKR ~HRT) (4.4)

C=+/(RPR + RBE + RER) + (HRT - HIST)»  (4.5)

oc=A+B-C, (4.6)
20

N = — _
- (4.7)

rae A — IUIHHa 3BYKOBOMH BOJIHEL, M.
Ha ocHoBaunu uncna Mperens (N) paccuuThIBaloT 10 GopmMynam
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Maexkass! cHxeHue iwryma (AL, ), obecrieunBaeMoe 3KpaHOM-CTEHKOH

HAaHHOH BLICOTHI:
AL, =9IgN+9, npu N > 1;

AL, =4,51gN+ 8,35, mpu 0,2 <NF < I; (4.8)
AL, =21gN+6,5, 1pn0,01<N <0,2;

AL, =272, npu 0<N < 0,01;

AL, =0, npu N < 0.

Hna obecneyenns HaHACHHON akycTHuyeckoit 3ddekTHBHOCTH
sKkpaHa (AL, ) HeobxonuMo, 4ToO5l [IUTHHA 3KPaHa COCTaBIIAIa HE MEHee
L, s (PHC. 4.4), KOTOpas pacCHHTHIBAeTCs MO GpopMyIre

l:rpeﬁ =2 ll + l:m mpaa ? (49)
roe | — Benwupna, onpeneneHHas mo 1abn. 4.2 B 3aBHCHMOCTH OT
Onmkaitirero 6oparopa MargcTpaiu go 2kpada RBE u mo camoif nannHei
pacyeTHOH TOUkH R, M;

e — TIPMBEIICHHAS JUTHHA 3MaHHUSA C YYETOM PacIoNOXeHHs KpaHHeH
JIEBOH M KpaliHeH npaBOH pacUYETHBIX TOYEK, M, ONpeHCIcHHas
reOMETPUYECKH 110 CHTYALHOHHOMY IUIaHY MJIM pacCUMTaHHAA II0
(popmye

i ] - cosf3 + B- sinf3+ 4, M, (4.10)
rne | — nnMHa 3JaHusg, M,

B — IIMPHHA 3/I1aHHA, M;

B — yron mexxay npoaonsHOH OChIO 3AaHUA B OCHIO MarHCTPaJIx
B MECTE HX IIepecedYeHms, FPaycChl.

['eoMeTpuyeckuii cMBICH BenMYHH B popmynax (4.9) u (4.10)
[IOCHEH OOTIOJIHUTEILHO Ha pUC. 4.5 1 4.6.

[
] | o
N — i o

i
Kpaiitas nepas
PT. ’
Kpatingaa npasas

PT.

Puc. 4.4. Onpeoenerue mpebyemoii Onumnst IKpana:
I - mpancnopmnan mazucmpais; 2 - 30anue; 3 - IKpau;

o -~ pacuemnan mouxa (P.T.)
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Ocp 3gaHud

\ -
| / MarucTpant
o

Puc. 4.5. Ilpumepst pacnonodcenun 30anuii noo yanom f3;
I - mpancnopmnaa mazucmpans; 2 - 30aHue
) /y | 'a o, j d £

= -

1

- — — — - [paras
| I P.T

: 2
Kpa#tHas / 2 f f ﬁ \ Kpaisas
NicBas
P.T

Puc. 4.6. Onpedenenue mpebyemoit OnNunbl Ipana Ons 3auiUNbl ON
WyMa Mazucmpaiiu 2pynnasl 30anuiL:
I - mpaucnopmnaa mazucmpans; 2 - 30anun; 3 - nnouwadka

omosixa; 4 - IKPAH; « ~ pacuemuan moiuka
[IpM 3amuTe OT WyMa MarucTpaiu Ipynisl 34aHUd, a TaKkxke
IUTOIAN0K OTABIXAa HAXOASNTCA HAa CHTYALlHOHHOM IUIaHe NPOCKUHHN Ha
OCh MArdCTpay KpaHEH JICBOH M KpalHHEH IIpaBOM pacyeTHRIX TOYEK
3aCTPOHKH U OnpeaeNseTcs pacCTOSHUE (lmm) MEX Ty HHMH (pHc. 4.6).
JTO pacCTOsHHE MOXKET OBITh PaCCUUTAHO TAKXKE aHAJIUMTHYECKH.
Ipy pymme skpaHa | 21 - 9KpaH OTHOCHTCA K KaTerOpHH

NPOTAKEHHBIX IKPaHOB.
Ecian B cuny KOHKPETHBIX I'PafXOCTPOMUTEIIBLHBIX YCIOBHUH

BO3MOXHA TOIBKO YCTAHOBKA 9KpaHa JyiuHor 1 <1, To npuHuMalor
MaKCHMaJIbHO BO3MOXHYIO JUIMHY 3KpaHa. Onnaxo 3KpaH IPU ITOM
NEPEXOAUT B KATErOPHIO 3KPAHOB OrpaHHYE€HHOH INJIHHBI, €ro

aKyCTHYECKas 2¢(PEKTHBHOCTE YMEHBILIACTCA.
AxycTHYecky1o 3(pPEeKTHBHOCTb 3KpaHa OrpaHUYEHHOH IIIUHEI
MOXXHO YBeNHYuTh (HO HE BBIILIE YeM JJIA IIPOTAKEHHOIO IKpaHa TOH
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K€ BBICOTHI H PACHOJIOXKEHHOI'0 Ha TOM XXE MecCTe), CIIPOEKTHPOBAB
NOTIONHHTEAbHEIE OOKOBBIE OTTOHBI K HEMY (puc. 4.7).

Yron, o XoTOphIM pacnonaraercd OOKOBOH OTIOH IO OTHO-
IIEHHIO K OCHOBHOH 4YacTH JKpaHa, BIOHpaeTcs NpOH3BOJIBHO, a
HeoOxoxumas nnuna (1 ) OOKOBOro oTroHa BEIOHpaeTCs Cleay oM
obpasom.

Puc. 4.7. Bapuanmu! pacnoioxcenus 60ko8six omzoHo8 y IKPaHa
OZPAHUYEHHOU ONUNbL:
1 - mpancnopmnan mazucmpans; 2 - 30anue. 3auiuniaemoe
IKPAHOM OM WYMA; 3 ~ IKPAH O2PAHUNENHOU ONUNSL;
4,5 - av1bpannsie 6okossie omzondl; 4a. 5a, 56 - npumepui
BOIMOINCHO20 PACNONIONHCEHUA DOKOBBIX OM2OHO8;
6 - nepneHOUKyNAp U3 paciemnoil MoKy Ha HPOOONLHYIO OCh
mpancnopmuou mazucmpan; 7 - 1yq noo yenom 84° k

HEPHEHOUKYIADPY HA OCb; « - PACUEMHAA MOUKA

Ha cutyaumoHHOM 1jiaHe paccMaTpHBaeMOro y4acTKa cenureo-
HOH TEPPHTOPHH M3 KpaHHEH npaBoH (COOTBETCTBEHHO JieBOi)
pacyeTHOH TOYKH, Hanbosiee ynaJIeHHOH OT MarucTpajH, OMMyCKaeTCA
HEePOESHARKYNSAP Ha NPOAOJIBHYIO OCh MArMCTPpaly ¥ nox yrioM B 84° k
HEMY NPOBOAMTCA JIYY B HaMPABJIEHUH K MaTHCTPAJIM H BHE NPENEITOB
3a1HIIAeMOro OT IyMa oObeKTa.

bOokOROH OTroH mpoOBOJAMTCH OT Kpas 3KpaHa OrpaHHYCHHOH
JUTHHEBI 10 COOTBETCTBYIONIEro JIy4da. TpeOyemas nyinHa OOKOBOro OTTOHA

H3MEPAETCS 0 CHTYAaUMOHHOMY IUI1aHy. JirHa O0K0BOro 0TToOHa MOXKET
OBITH TaK)Xe paccuuTaHa aHanutTHdeckH. [lo akoHOMHUeCcKkHNM
cooOpaxkeHHsIM ClIeYET CTPEMHTBLCA K BEIOOPY MHHHMANILEHO BO3ZMOX-
HOM JUTMHBI 60KOBOIO OTrOHa.

Bricora sxpana B 60KkOBOM OTI'OHE JO/DKHA OBITH HE HIDKE BHICOTHI
3KpaHa orpaHu4YeHHOH J{THHBI.
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JKpaHEl B OCHOBHOH cBoell 4acTH (3a HcxmoyeHHeM OOKOBBIX
OTIOHOB) JOJOKHBI pacnojiaraThbCsi, KaK IpaBHJIO, MapajuiejIbHO
TPaHCIIOPTHOM MarHCTpany. |

Ilocne onpeneneHHss reoOMEeTPpHYECKHX Pa3MEpOB 3KpaHa H ero
MECTOPACITIONOXKEHHSA cleayeT nopobpars Haubonee NPHEMIEMYIO IS
KOHKPETHBIX I'PaJOCTPOHTEIILHBIX YCIIOBUI KOHCTPYKIIHIO KpaHa.

Cay4aH HaJJHYHS JBYX NEpPeceKaALINXCH ABTOTPAHCIIOPTHBIX
Marucrpajen

IIpn BO3aECTBUM Ha 3aCTPOHKY MIAH OTAEIbHOE 3MAHUE
(IVIOIAAKy OTABIXAa) IIyMa OT ABYX IepeceKaloIMXCs] Marucrpaiei
(MarucTpasid 1 4 2 Ha puc. 4.8) HeoOXxonUMO CIPOEKTHPOBATH IKPAH
CJI0KHOH $OpMBI, COCTOAINUM U3 ABYX YacreH, KakKaas U3 KOTOPBIX
pacrnojiaracrca BIONb COOTBETCTBYIOIMEH Maructpanu. Ilpu aTtoM
bokoBasd KpoMka, pacnojoXeHHAs BOJIM3H MECTa riepeceycHHA
MarucTpaieii, apnsercs oduiei Wi obenx yacrei skpaHa.

Puc. 4.8. Fxkpan cnoxcroii popmer Ona 3auiumst 3acmpouxu om
HiyMa e061u3 U Mecma nepeceuenus 08yx Mazucmpanei:

1,2 -mpancnopmrusie mazucmpanu; 13 (23) - uacmes IKpana
CONHCHOIL (hopmbl OnAa 3aquiumel 3acmpoiiku om wyma 1-u
(coomeemcmeaenno 2-1t) mazucmpanu,; 3 - 3acmpoiika; 4 - oouian
O0KO6AA KPOMKA IKPAHA; 5 - C60B00HBIE HOKOBBIE KDOMKU IKPAHA
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ITpoexTHpOBaHHE 3KpaHa CNOXHOU (QOPMBI IMPOH3BONUTCH B
CNeNYIOUIEM ITOPSIKE.

Onpenensercs nryMoBas XapakKTepHCTHKA TPAHCIIOPTHOTO ITOTOKA
Ha KaXAO0H MarucTpajgyd AN Yaca IMK OHEBHOIO BpeMEHH
(Lpskerp 18 Laoxa1p2 ) H 71 HOYHOTO BPEMEHH B COOTBETCTRHH € [1]
(L}:ﬁanrp H L!;;:axn'rpz )

YcragaBnHBaeTcA B COOTBETCTBHH C [4] 1OYyCTHMEIH 9KBUBaJICHT-
HHIH YPOBEHb 3BYKa MU 3alHIIAeMEIX OT LIYMa 00BEKTOB XaK s
nsesHoro(Ly,," ), Tak M s HouHoro ([ ) BpemeHH CYTOK.

PaccyutsiBaeTca Tpedyemoe CHIDKEHUE LIYMa OT TPAHCIIOPTHOTIO
NOTOKA Ha MarucTpajiM 1, koropoe J0kHa O0eCNIeYHTh nepBas JacThb
skpaHa (1 Ha puc. 4.8) 1011 JHEBHOIO H HOYHOT'O BPEMEHH:

AL res1 = Liaprt ~ Lina +3:1BA, (4.11)
AL uwes1 = Lapr1 ~Lase +3, mBA, (4.12)

roe L Apr) — OKHIAEMBIH YpOBEHb 3BYKAa B PACUETHOH TOYKE IPH.
OTCYTCTBUH 3KpaHa 1, nbA.

M3 senmunn ALY o AL arpes1  BBIGHpaeTCS HanGonbuas,
ee 0003HauyaroT yepes AL ,...6; ¥ UCHONB3YIOT MU JaJbHEHIINX
pacyeToB.

AHaJIOTHYHYIO NPOLEAYPY BBHIMOJHAIOT I MarucTpanu 2,
HCTIONH3YS (POPMYJIBI

ALT;pcSZ =~ LTpTZ - T:x;m T 3#HBA: (4.13)

AL!.LTpcﬁz ~ l:Ap"r2 - 11:;1:; T 3# HEA: (414)

ALA'rpeﬁ 2 = max( ALTTpc62 3 AL}:&TpcGZ )s AbA, (4.15)
rae L, . ~— oxujgaeMmblH ypOBeHb 3ByKa B pacHeTHOH TOUKe IpH

OTCYTCTBHH 3KpaHa 2, nbA.
HansueHmuit pacyeT NpOU3BOAUTCH B COOTBETCTBHH C I1. 2.2.2
IVIA KaXIIOH MarucTpaiy OTAebHO. 11pH 9TOM YCIOBHO npeanonaraercs,

4TO ApYyras MarucTpajib OTCYTCTBYCT.
Crobonnsie OokoBBIE KPOMKH HacTeH 1| H 2 osKpaHa JOJDKHBI

OTCTOATH OT caMO# KpakHeH pacueTHON TOYKH Ha paccTosHHH | (puc. 4.4),
OnpenesieHHoM no 1abn. 4.2,
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Ecnu, B CHIIy rpalOCTPOHTENBHBIX YCINOBHH, HE yHaeTcCH
obecrneudTh OMHOBPEMEHHO TAaKYIO MJIHHY OOHOM MM o0eux wyacreil

3KpaHa, TO VIS HUX BhIOHMPAIOT NMPHEMIIEMYIO JUIHHY H NPOEKTHPYIOT
OOKOBBIE OTIOHBI.

JBnigeTcs JOIMyCTHMBIM NIPUHHMATH 114 YacTed 1 u 2 skpana
pa3Hble BBICOTHI M pa3HO€ paccTofHHe oT Omwkaitmiero Gopmiopa
COOTBETCTBYIOIUEH MaruCTPaIH.

IIpy npoexTHpOBAHHMH 3KPaHOB B 00LUEM ciydyae caenyer
YYUTHIBATH CIIEAYIOLUHE 0OCTOATENBCTBA:

* JUId yMeHbleHud TpeOyeMoil BrICOTH H JJIHHBI 3KpaHa NpH
TOH e ero akycTHyeckoil 3pPEeKTHBHOCTH, a 3HAYHT I YMEHbIIEHUA
CTOUMOCTH 3KpaHa, CJIEAYyeT pacloyiaraThb ero Kak MOXXHO Onmwke K
MAarucTpajH, YYUTHIBaAd B TO X€ Bpemsa TpeOOoBaHUA oDecneyeHHs
6€3011aCHOCTH JABHKEHHSI TPAaHCHOPTa U BEPOATHOCTH NMPOXOXKIACHHUA
BOJIN3H MAaruCTpay pasIHYHBIX KOMMYHHKAIIHH;

* PACCTOAHHE MEXAY 3KPAHOM U CTOSLIHM 32 HHUM 3J3HHEM
NOJKHO OBITH He MeHee 10 M.

4.5.3. Yempoiicmeo xoump-skparoé u 0yonb-axpanos

B MecTax pacrionoXeHus 0CTaHOBOK 001eCTBEHHOIO TPAHCIIOPTa
HIH B APYTrHMX HeoOXOAHMBIX clay4asX ClAeHyeT NpeAyCMaTpHUBaTh
pa3phIBbI B IKpaHax.

s nipenynpexxJeHus MPOHUKAHUSA TPAHCIOPTHOro ImyMa 34
SKpaH 4epe3 pa3phiB CJIEAYET YCTAHABIMBATH HATIPOTHB HEr0 KOHTP-
3Kkpad (puc. 4.9).

Tpebyemas nnunHa KOHTp-3kpaHa (1. ) 0JDKHA COCTaBIATH:

X -3Kp
X -3Kp - lhfph{ t 4d5 M, (4'16)

rie 1. — IIMpHHA pa3phiBa B OCHOBHOM 3KPaHE, M;
d — mupHHA POXoAa MEXIY OCHOBHBIM 3KPaHOM U KOHTp-

9KPAHOM, M.

Y1008 HE AOMMYCTHTH CHYWKEHHA aKyCTHUECKOH 3)PEeKTHBHOCTH
OCHOBHOI'O 3KpaHa B MeCTe pa3phIBa, BLICOTY KOHTP-3KpaHa CJIEAYET
npyuHuMaTh Ha 60 cM GoJiblie BLICOTHI OCHOBHOIO 3KpaHa, €CJIK OHA
coctaBinseTr 3 — 4,5 M, ¥ Ha 90 cm Oosiblue, eCid OHA cOCTaBJISET OT
4,6 M 10 6 M.

47



BMecTo KOHTp-IKpaHa B MecTax MpOXoaa reuexXogoB HIIH

MpOE3J0B CHelHaJIbHbIX MAallWH MOXET OBITh NPeayCMOTpeH Xy0ib-
3KkpaH (puc. 4.10). Yron pacnono)xeHusa no OTHOMIEHHIO K MarHCTpaJsin

HaKJIOHHOM 4acTH NyOsnb-3KpaHa He AOJDKEH ripeBbimartk 30° I[nuHa
IyOnb-akpaHa JoivkHa 6biTh He MeHee 4,7d, rae d — mupuHa npoxona
(npoe3na) uyepe3 nybnp-akpaH. Beicotra AyOnbp-3kpaHa JOJKHA
COOTBETCTBOBATH BBICOTE OCHOBHOIO 3KpaHa.

Puc. 4.9. Ycmpoiicmeo xonmp-3Kpana npu opzanuszayuu npoxooq
(npoe3oa) na meppumopuro 3a OCHO8BHbIM IKPDAHOM:
1 - mpancnopmnas mazucmpans; 2- OCHO8HOU IKPAH;
3 - Koump-3KpaH; 4 - 3acMpouKa

Puc. 4.10. Yempoiicmeo 0y6ns-3xkpana npu opzanu3ayuu npoxooq
(npoe30a) na meppumopuio 3a OCHO8HBIM IKPAHOM.
I - mpancnopmnana mazucmpans; 2 - 0OCHOBHOW IKPAH;
3 - dybns-skpan; y S30°
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4.5.4. Memooukxa npoexmuposanus npUOOPONCHO20 UYMO-
3AUUMHO20 SKPARA OZPARUNEHHOU ONUHBT

BHavajie, B COOTBETCTBHH C M3JIOXKEHHOH paHee METOIMKOM,
OIpeNeNseTCs aKyCTHYecKas 3(PEeKTHBHOCTD MPOTSHKEHHOIO 3KpaHa

(AL, , .. ), HMEIOIIEro Ty e BEICOTY M PACIOJOXKEHHOIO Ha TOM
PACCTOSHHUH OT MAruCTpaIH, YTO M IaHHBIA 9KPaH OrpaHHMYEeHHOH JUTHHEL.
Ilanee Ha CUTYallHOHHOM IUIaHe, BBIITOJIHEHHOM B IIPOH3BOJIBHOM
Macimtabe, OTMEYAIOT PacCUETHYIO TOUKY U COCHMHIIOT €€ HMPAMBIMH
OTpPE3KaMH C KOHIIaMH 9KpaHa OrpaHU4YeHHOM JUTHHBI, 4 TAKXKE OITyCKaloT
NEePICHIUKYIAP U3 PACYETHONW TOUKH HA NPOJOIBHYIO OCh MarucTpaau
(puc. 4.11), onpenendior ymisl o, ¥ o, (B rpagycax) MexIy nepresiu-
KY/IAPOM H YKa3aHHBIMH NMPAMEIMH OTpe3KamH (a., + o, < 168°).

Puc. 4.11. Cumyyuonnstii n1aH MeCMOpPacnORONCeHUR IKDAHA
OZPAHUYEHHOU ONUHD U 3aU{BU{AeMO020 OM WYMa obvexkma:
I - mazucmpans; 2 - 3xpan ozpanuyeHHol Onunsl; 3 - 30anue,
aamqumgaemoe om wyma; P 1. - pacuemnan mouka

ITo Tabn. 4.4 HaxonuTcs BcioMorarenbHas BesinuuHa (AL, ) B

3aBHCHMOCTH OT PAcCTOAHHA MEXIY OIHKHHM OOpAIOpOM MarHCTpaIn
H pacyeTHOM TOYKOH.
PaccunrriBaercs sesmunHa L' o ¢popmyne

L' = AL AL, , nBA. (4.17)

A 3xs op i}
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Tabnuua 4.4
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B 3aBHCHMOCTH OT yIJIOB ., O, H OT B&IHUMHBI L' oniperensrorcs
o Tabi. 4.5 senwuauuet AL, u AL, .

OxoH4aTeJIEHO aKycTHYecKas 3)PEeKTUBHOCTEL 3KPAHOB OrPaHH-
4eHHOH JmHEI (AL, | ) Haxonures no gopmyre

ALMM = AL, , tAq+t AL, ., nbA, (4.18)
rae AL, | —wmeHpluas us esimyuH AL, AL, ,u» HABA;

q — OMpaska, onpeaenseMas no tabdsn. 4.6, B 3aBUCHMOCTH OT

pasHocTd BenuyuH AL, - u AL, , B34TO# CO 3HaKOM IUIIOC.

Tabnwmua 4.5
CHIDKEHHE YDOBHSA 3BYKa 9KPAHOM B 3aBHCHMOCTH OT yIUia O.,
NPH YCIIOBHH, YTO yroa o,—»90°
(MM B 3aBHCHMOCTH OT yIvla o, IIPH YCIIOBHH, YTO yron o, —> 90°).

Benwauna L,

Yron oy (MM Oy, pamycel

IbA

NN
NIO

IIIHHHHHII
R EEEREsass
BRSESEE=Es:
SHAdaaaaaN
SususauAd
SeaRNRa R
SaNuEanNa
EEEE
GG n e

hJ
o

Tabnuma 4.6.

Ilonpasku A g

PasHocTh

Iompaska Aq, n1bA
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4.5.5. Memoouxa npoexmupoganus 3Kpavo8 pPazHbix Munos,
OMAUYHBIX OM 8EPMUKATLHOU CIMEHKU

I'lpH npoeKTHpOBaHUH 3KPAHOB B BHEC BEPTUKANBHLIX CTEHOK,
BHINOJIHEHHBIX M3 Pa3/IMYHBIX MATEPUAIOB, ClIENYET PYKOROACTBOBATLCSH
U3J10KEHHBEIMH BBILIE NTONXOAAMH.

[Tpn NpoeKTHpOBAaHHM 3KPAaHOB B BHAE BBIEMOK MOCTYNAIOT
caexyromuM odpasom.

Ha pa3pese BeleMKH Ha 4epTEXE U3 BepXHero kpas (6pOBKH)
BHICMKH OITyCKAXOT NEPNEHAUKY/IAP HA OCHOBaHUE BBIEMKH (pHC. 4.12B),
H3MEPSIOT €ro BHICOTY, KOTOPas COOTBETCTBYET BBICOTE YCJIOBHOTIO
JKpaHa-CTEHKH, BIIMCAHHOTO B BBhIeMKY. HameualoT pacyeTHy10 TOUYKY
3a penenaMu OpOBKU BRIEMKY H aKYCTHYECKHIH LIEHTP TPAHCTIOPTHOI'O
noToka (Ha BeICOTe | M Hajx oChbl0 caMOM HanbHed nonockl /myTH/
IBIXKCHHA TPAHCIIOPTa) M ONPENEAiOoT B COOTBETCTBHHU € pHC. 4.12B
penuuunsl A,B, C u BHemuuil yron B. Ilanee paccuuTHIBaIOT
SKPaHHPYIOUIMH 3 (EKT yCIOBHOIO 3KpaHa-cTeHKH (AL, ) ¥ 3aTeM

PaCCYUTHIBAIOT 3KPAHUPYIONIHH 3P EeKT BbIEMKH 1O PopMyIIe
AL, | e =AL, e - DL, (4.19)
rne  DL=1, npu =255°

DL =3, npu 3_2 240°,

DL =5, npu 3, 2 225°,

DL =6, npu B 2 210°.

g apyrux 3Havyendid yrna B BeanyuHy DL Haxoast dHTep-
HONALMEH,

OTKOCHI BBIEMKH JIOJUKHEI UMETh YKIOH 1:2 wim 1:1,5. Ha 6poske
BRIEMKU MOXET OBITh NOMOJHHUTENLHO YCTAHOBJIEH 3KpaH-CTEHKa
BHICOTOH H, A, 4TO YBEJHMYHBAET aKyCTHYECKYIO 3(pPEKTHBHOCTD
KOMOHUHHPOBAaHHOI'O SKpaHa BbleMKa+cTeHKa. JUid ee pacuera BHa4Yase
OTNPEREIIAIOT AKYCTHYECKYTO 3 hekTHBHOCTS BhleMKH (AL, ), 3aTeM
aKyCTHYECKYIO 3¢ (PEKTHBHOCTH AOMOMHUTEALHOIO 3KpaHa-CTEHKH
(AL,, ..) HJajee HaXO[AT METOAOM 3HEPIeTHUECKOrO CyMMHPOBaHHUA
HX CYMMY:

— 0,1 AL 45 1.0, 0,1 AL
AL, . =101g(l0% rmm 410%%nm | BA.  (4.20)

IIpn npoexTnpoBasuH 3KpaHa B BHIE HACBINH (3€MJISHOIO Baja

H T.I1.) B paspe3 Hachllld Ha YepTe)Xe BIMCHLIBAIOT IPAMOYTONbHBIH
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napaJijieNenue, CornacHo puc. 4.126, onpenensior ero Toyuuay W u
pHelHue yrisl TS 1 TR.

HEKR

HRT

v 1B PT.
/)
Fre %
K i gl
I
) Y .

Puc. 4.12. Cxema ona pacuema pasnocmu xo0ad 38YK06bIX
Jiyqeu ¢ ciuyqae:
a - IKPAHAQ-CemKU,; O - IKPARA-RACBINU, 8 - IKPAHA-8bIEMKU

Pdacan napayuenenunena, bonee OMM3KUH K pacyeTHOH TOUKe,
PacCMAaTPHBAIOT KaK YCJIOBHBIX 3KpaH-CTEHKY H pacCUHTBIBAIOT €ro
aKycTHuecKy1o sdbdextupHocts. Ilo ymiam TS ¥ TR Ha ocHoBaHHH
rpacduka Ha puc. 4.13 onpenensror ko3 duumenT (K) u nanee HaxomsT
3KpaHupyroumHi 3¢p¢eKT HaChIIIH:

AL, e =AL, . . T K(1gW+0,7) - DL, nbA, (4.21)
rne DL — 1o xe, yto 1 B hopmyne (4.19).
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B psje ciydaeB HaBepXy HAaChIMNH (3€MJISHOTO Bajia) MOXKET OBITH
YCTAHOBJIEH JONIONHHUTENbHBIH SXpaH-CTeHKa, YTO YBeIHUHBAET 0011y10
aKycTHUYeCKY10 2 PEKTUBHOCTH TAKONO KOMOHMHMPOBAHHOTO 3KpaHa. Ona

pacCYUTHIBaeTCA aHanoruyHo gopmyne (4.20).

Puc. 4.13.
Homozpamma ona
onpeoenesun
geaunuunst K

90 120 150 Tg, rpan

4.5.6. Obwue pexomeHOayuu no KOHCMPYUPOSAHUIO WYMO3a-
WUMHBIX 3KPAHOB

Marepuansl 113 U3TOTOBICHHS 3/IEMEHTOB KOHCTPYKLIMH 3KPaHOB
JOJDKHEI OBITH JIOJIFOBEYHLIMH, CTOHKHMH K aTMOCQEPHBIM BO3ACHCT-
BHAM, BJIMSAHHUIO BBIXJIONMHBIX Ta30B aBTOMOOHJIEH, MOTOPHBIX Macen,
IPOTHBOTOJIONIEAHBIX COJICH K AETEPTreHTOB, YCTOHYHUBBIMH K BO3ICHCT-
BHIO MEXAHHUYECKHUX CPENCTB OUHUCTKM.

Haubonee panuoHansHBIMK MaTepHanaMu IS 3KPAHOB ABJIAHOTCH
beroH, xxene300eToH, KUpNHY, CTaN1b, AJIIOMMHHUH, IIaCTMAacChl, AEPEBO
¢ OMOBJJAXXHOCTHOM HPOITUTKOM.

KoHCTpyKIIMHM OTAENBHBIX 3JIEMEHTOB 3KpaHa HOJDKHBI obecrie-
YHMBaTh HX IJIOTHOE NMPHUMBIKAHHE APYT K Apyry Oe3 meneil 1 oTeepCTuii,
HipxHue drieMenTs JOMKHEI YCTaHABIHBAThCA BIVIOTHYIO K IOBEPXHOC-
TH TEPPHTOPHH (6e3 IIPOCBETOR).

JKpaHbl CJielyeT PaCcCYUTHIBATh Ha CHErOBHIE, BETPOBLIEC H
CeHCMHUYEeCKHe Harpy3KkHy, a Takke Ha MeXaHH4YeCKY10 IIPOYHOCT.

KoHCTpYyKTHRHBIE PELIEHHS 3KPAHOB, NPEAHA3ZHAYECHHHBIX IJIA
YCTAaHOBKH Ha YJIMIAX WIH JOPOrax ¢ AByXCTOPOHHHM pacloOKeHHEM
3aLUINAEMBIX OT UIyMa O0BEKTOB, JO/DKHEI NPeNyCMaTPHBATh HAJTHYHE
CO CTOpPOHBI MArycTpajiyi 3BYKONONOMAIOMMX KOHCTPYKIMIA B BHAC
PE3OHUPYIOHINX NaHeNeH, 3BYKONOMNIOIAIOIIHX O0MHIOBOK HIIH
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3a1I0JIHEHNH. 3BYKOIOMIOL{AIOLHE MAaTepUalibl, UCIIONb3YEMbIE IS
00/IHIJOBOK HJIH 3alIOIHEHHUS 3KPaHa, NOSDKHEI 06/1a0aTs CTaOMIBHBIMY
(PH3UKO-MEXAHHUYECKUMHU M aKYCTHYECKHMH MOKa3aTeNAMHU B TeUeHHe
BCEro MNepHoaa 3KCIUTyaTaruH, OBITh OHOCTOMKHMH M BIIArocTOHKHMU,
HE BBIIENIATE B OKPYXKAIOIIYIO CPENY BPEAHBIX BELECTB B KOJIHYECTBAX,
IIPEBBIMIAIOLINX MPEeAENbHO JOITYCTUMBIE KOHLICHTPALMH [yis aTMOCc(ep-
HOro BO3/yXa.

Hna yeennyeHus 3¢pGhexTHBHOCTH 3BYKONOITIOLIAXOIUX O0IH-
[OBOK OHH JOJDKHBI KPEIUTHCS Ha XKECTKOM OCHOBAaHMH HEIOCPEACT-
BEHHO Ha IMOBEPXHOCTH 3KpaHa. [ 3allyThi 3BYKOIIONIOIIAIOUIErO
MaTepHalla OT NOIIagaHHsg BIarH HEOOXONHMO HpeaycMaTpHUBATH
3aIIIUTHOE NIOKPHITHE B BHAE IVIEHKH. CHAPYXKU SKpaHB! CO 3BYKOTIOIIO-
[amed o0MHUOBKOH HOMKHBI 3aIIHIIATECA NMepPOpHPOBAHHEIMH
JTUCTAMH M3 aJIFOMUHHS, CTAIM WM IUIACTHKA.

KoHCTpYyKTHBHBIE pemIeHHA SKPAaHOB HOJDKHBI YAOBAECTBOPATH
3CTETHYECKHM TpeOOBAHHAM M YUHTHIBATH THII MECTHOCTH B pailOHE UX
ycraHoBKH. Heobxonumo crpemuThea K BeI6OpY Takod GopMBI 3KpaHa
H OTAENKH ero MOBEPXHOCTH, YTOOBl 3KpaH MPOU3BOAMII BIICYATIICHHE
eCTECTBEHHOI0, CIIy4aiiHO co3laHHOro NpHpoNoi obbekra.

HlyMo3amuTHele 3KpaHbl HEe NOJDKHBI ABIATHCA JIEMEHTAMH
I[TOBBIILIEHHOH ONTACHOCTH NpH Haealte aBToMoOmse. g sToro akpaHel
NOJDKHBI IMETH OrpaXKACHHSA )KECTKOTO IAPaneTHON0 Wil MOY>KECTKOIO
IUTaHOYHOTO THIIA C YCHIIEHHBIMH IPOAOIEHEIMH JJIEMEHTaMH HIIH OBITH
3aUMILEHBI OTpaXxaAeHUAMHU moboro tuna. OrpaxneHus Cilenyer
yCTaHaBIMBaTh Ha pacCTOSHUH He MeHee 0,5 M oT OpOBKH 3€eMIAHOTO
NOJIOTHA K He MeHee 1 M OoT xpas nipoesxeil yacTH. Paccroanue MexIy
Orpa>kICHHEM M 3KpaHOM JOMKHO ObITh 00JIBIIE MAKCHMAaJIbHOTO
nporuda orpaxeHH4 NPy Hae3/ie aBTOMOOIUIA C PAaCYETHOH CKOPOCThIO
U OCTAaTOYHBIM Ui BO3MOYKHOCTH MEXaHH3HPOBaHHOH yOOpKY cHera.

CyuiecTByroT pa3zHoo0pa3Hble TEXHHYECKUE PEINeHHsI KOHCTPYK-
[{MH 3KPaHoB. TOT WIH HHOUW THII 9KpaHa BbIOHpaeTCa MPOECKTUPOBIIHKOM
Hexoaa U3 obmux Tpebopauuil, HPEABABIAEMBIX K 3KpaHaM, HX
APXHUTEKTYPHOH BBIPA3HTENLHOCTH B KOHKPETHBIX IPajioCTPOHTEIBHBIX
YCAOBHAX, HAJIMYHSA MATEPHAJIOB IS H3rOTOBJIEHHA.

HMcxons u3 npHHIMNHANbHOTO TEXHHYECKOTO PEIUEHUA 3KpaHa,
NPOEKTHPOBIIHK NPOHUIBOAHUT NPUBA3ZKY IKpaHa K KOHKPETHOH
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rpajioCTPOMTENILHOM CHTyallHH, BBIOHpaeT €ro BHICOTY M JUIHHY, a TAKKe
MECTOPaCHOJIOKEHHE H (OpMY B IUIAHE.
AxycTtuueckas 3¢¢heKTUBHOCTh BHIOpaHHOro THNa 3KkpaHa

OLICHHUBAETCS PACUCTHLIM IIYTEM B COOTBETCTBUH C BHIUEH3NOXKEHHOMR
METOIHKOH.

3eMJIsHBIe BaJIbl 001aRar0T pANOM NpEHMYIUECTB NeEpe
IKpaHaMH-cTeHKaMH. JU1a X co3maHusg OOBIYHO HCITONB3YIOT H3TUIIKH
IPYHTA I0CJI€ CTPOUTENBHO-3eMIILHBIX paboT. CTOHMMOCTE COOPYKEHHS
BaJIOB B 2-3 pa3a HM>Ke 3aTpaT Ha H3rOTOBJIEHHE H MOHTaX SKpPaHOB-
CTeHOK. B Teje BajjoB MO)KHO pacrionarars aBTOPEMOHTHBIC npeIpHs-
THS, FapaXKH, KOJUIEKTOPBI U IPYrHe KOMMYHHKAIIHOHHBIE COOPYKEHHA.
O3eneHesre CKIOHOB BaJjiOB NPHAACT UM >XUBONMCHBIA B, OQHAKO
BaJIbI 3AHHMAIOT JOCTaTOHHO OOMBLIYIO IUIoMmans TeppuTopun. [TostoMy
UX NPUMEHEHHE 11eN1ecoo0pa3H0 B OCHOBHOM B IPUIOPOAHEBIX 30HAX,
OCOOCHHO MpH 3alIUTe OT TPAHCIIOPTHOINO WIyMa HAYHBIX YYACTKOB H
Y4aCTKOB KOTTCDKHOM 3aCTpOHKH. B pane cimyyaes IIMPHHA 36MIIIHBIX
BAJIOB MOXKeT OBITh YMEHbIIEHa 33 CYeT OOJIMILOBKH HMX OTKOCOB
OETOHHBIMH UK KAMEHHBIMHU TUTHTAMHU.

Xopomni myMo3aliuTHEIA 3G PEeKT faeT npokiagbiBaHue
TPAHCIIOPTHHIX MarucTpaseH B BbIEMKaX, MO JHY pa3paboTaHHBIX
OBparoB. J[g noBplllIeHHA aKYCTHYECKOH 3P(PEKTHBHOCTH BaJIOB,
BEIEMOK M T.I. B pAJie cJiydaeB Tpebyercss COOPYKEHHE NMOBEpX HHX
3KPaHOB-CTEHOK (KOMOHMHUPOBAHHBIC SKPAHBI).

B ycinoBuAX CHOXHBLIEHCH, 2 HEPEAKO U NPOEKTHPYEMO
3aCTpONkH, Haubonee NPHEMIIEMBl SKpaHbl B BUJEC BEPTHKAJIBHBIX
CT€HOK. TaKue 5KpaHbl MOTYT U3rOTOBIATHECA M3 pa3sHbIX MAaTEpHAJIOB,
HO 4alle Bcero ux [enaior U3 ¢OOpHOro Wid MOHOJHMTHOIO JXKeJe30-
6erona. Dxpansl npocToif GpopMbl ObIBaIOT ABYX THIIOB:

1. B BHe CTEHOK KaK ¢ HECYLIHMH OIOpaMH, Tak H 6e3 HUX,
CBOOOJHO CTOALIUMH Ha JIECHTOYHOM (QYHIAMEHTE;

2. KoMOHHUPOBAaHHBIMH, COYETAIOLUMH Kejne306eTOHHbIe

37IEMEHTH! ¥ TPYHT.

Haubonee nepCrekTHBHBIMHU ABJIAKOTCA KOHCTPYKIMH M3
YHHGUUMPOBAHHBIX 3/IEMEHTOB 3aBOACKOTO H3rOTOBIEHU, TO3BONALIO-
LHIHE BapbHPOBATH BHICOTY, UIMHY M QOpMY dKpaHa.

56



BricoTa 3KpaHOB Yalie Bcero COCTaBiAeT 3-6 M, XOTA BCTPEYArOTCs
H OoJtee BBICOKHE 3Kpansl (no 16 M). JIIHHA 3KpaHOB MOXKET COCTABIIATE
COTHH METPOB H HECKOJIbKO KHJIOMETPOB. [Uid yimydiieHHS BHEHIHEro
BH/1a HA MOBEPXHOCTAX 3KPAHOB-CTEHOK MOTYT OBITH CHAEIaHbI YCTYTIB]
pasgoobOpa3Hoif popMEI, 3amonHseMble 3eMiieil B 3acaKHBaEeMBIe
JIEKOPATHBHBIMH PaCTCHUSMH.

5. PexoMeHIAUHH MO onpeaeIeHHI0 MYMOBBIX XapaKTepHCTHK
ABTOTPAHCHOPTHLIX NNOTOKOB

Mertposioraueckoe ooecnesieHHE HX H3MEPEHHS

5.1. Ilpu ouEeHKE yMOBOro BO3JEHCTBHA aBTOTPAHCIIOPTHHIX
IOTOKOB Ha OKPYXarolyl0 I'OpOJCKYIO Cpeay M npHu paspaborke
IIyMO3ALIHTHBIX MEPONIPHATHH HA pPa3sHbIX CTAOUAX NPOCKTHPOBaHHA
He0OXOMMO BEINIONTHEHHE aKyCTHYECKHMX pacyeToB MO ONPEHETCHHIO
INYMOBBIX XapPAKTEPHCTHK aBTOTPAHCIIOPTHEIX MTOTOKOB HAa YJIHYHO-
JOPOXKHOH CETH I'OPOAOB KM APYTHX HACEJIEHHBIX NMYHKTOB, a TaKXkKe
OXKHJAeMBIX YPOBHEH 3Byka Ha pa3/IH4YHBIX Y4YaCTKaX CeJIHUTEOHBIX
Teppuropuil. M3BeCTHO, UTo BCe pacueTHbIE METObI HMEIOT HEKOTOPYIO
JIOJIFO YIOTPEMIHOCTH, TaK KaK TEOPETHYECKH HEBO3MOXXHO y4ECTh BCE
MHoOroo0passe (pakTopOB BHeLIHEH cpebl ¥ MpH pa3paboTke pacdeTHERIX
METOAOB BCErja NPHUXOAUTCA HEJIaTh KaKHe-TO YHNpOoINarlue
NPEenoNoXeHH U npeHedperarb HEKOTOPBIMH (aKTOpaMH, HENo-
NaIOIHUMHCS HEeIOCPEACTBEHHOMY pacueTy (Hanpumep, KJIHMaTH-
YecKHMH (paKTopamy, (PakropaMH, XapakTePH3YIOHIHMH TEXHHYECKOE
cocTosHme aBToMOOIIEH B oTOKE U Ap.). BMecTe ¢ TeM, npH pa3paboTke
PACYETHBIX METOAUK MHOI'HE aBTODPHI MBITAIOTCA MOBBICHTH TOYHOCTH
PacyeToB 3a CYET BBEACHHA SMIHUPHYECKHX MNONpPaBOK, NMONYYEHHBIX
ITyTeM aHAIH3a Pe3yNBTATOB HATYPHBIX M3MEPEHHUH 1IyMa aBTOTpaHC-
NOPTHBIX NMOTOKOB. M3 Bcero »aToro MokHO cresnaTe ABa OCHOBHBIX
BHIBOJIA:

* BO-IIEPBBIX, A NOAYYEHHSA Hauboee 10CTOBEPHBIX LIYMOBBIX

XapaKTepUCTHK ABTOTPAHCIIOPTHHIX TTOTOKOB Ha CYLIECTBYIOUHMX YIHLAX
H joporax HeoOXOAKMO NpoOBEeNEHHE HATYPHBIX U3MEPEHHH aBTO-

TPAHCMOPTHOrO IYMa;
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¢ BO-RTOPLIX, HATYPHEBIE U3MEPEHNUS HEOOXOMUMBI ISl YTOYHEHUHA
PaCYETHbBIX METOHHK.

B cBs3u ¢ 3THM, BO3HHKAET HeoOXOAUMOCTH pa3paboTkH U
MCITIOJIB30BAHHA HA IpaKTHKE €IUHOH METOAHUKH H3MEpEeHHS LIYMOBBIX
XAPAKTEPHCTUK aBTOTPAHCNOPTHHIX NOTOKOB, & TAKXKe aHANOrHYHOH
METOJTHKH, HO II0 OTHOHUIEHHIO K OHEHKe LIYMOBOrO peKUMa B XXHIIOM
3aCTPOMKE (Ha CeINTeOHON TEPPUTOPUH).

5.2. HarypHble H3MEPEHHS IIYMOBBIX XapaKTEPHUCTHK aBTO-
TPAHCHOPTHHIX MOTOKOB NOKHBI MIPOBOAUTLCS B COOTBETCTBHM C
I'OCT 20444-85 [1]. B xayecTBe IIYMOBOH XapaKTEpPHCTHKH aBTO-
tpadcnopTHoro noroxka ['OCT 20444-85 ycravoBu)I dKBHBaICHTHBIN
yposens uryma (L, , 1bA), H3MepeHHbIA Ha paccTosHuH 7,5+0,2 M oT
oCH OywkHe#d K ToYke M3MEpPEHMS TIONIOCH] IBIDKEHHS TPAHCIIOPTA Ha
BeicoTe 1,5+0,1 M oT ypoBHA nipoe3Kel 4acTH. B yC0BHAX CTeCHEHHOM
3aCTPOIKH JOMYCKAeTCs Pacnoiararh N3MEpUTebHbIH MHUKPO(OH Ha
pPacCTOAHHUH MEHbIIEM 7,5 M OT OCH G/IM>KHEH 1IOJ0CHL, HO He Oninke 1 M
OT CTE€H 37aHHil, CIIOMHBIX 3a00pOB M APYTrHX COOPYXEHHH WM
3JIEMEHTOB peibeda, OTpaxkaromKX 3BYK. B ciyyae pacnosioxeHus
YJAMLB! WA JOPOTH B BHIEMKE H3MEPHUTENIbHbIH MUKPOYOH YCTaHABIIH-
BaIOT Ha OpoBKke BrieMKH Ha BbicoTe 1,5+0,1 M OT ypoBHS 3eMiu.

5.3. Mecrta npoBeicCHNA M3MEpeHHiH BLIOHPAIOTCS HA TIPSMO-
JIMHEHMHBIX TOPU30HTANIBHBIX YHACTKAX YAHLBI HWIH JOPOry ¢ YCTAHOBHB-
IIEHCS CKOPOCTHIO ABHIXEHHA AaBTOTPAHCNOPTHHIX CPEACTB M HAa
pPacCTOSHHH He MeHee 50 M OT TPaHCIOPTHHIX Y3/I0B H OCTaHOBOK
obmecrBenHoro tpaHcnopra. ¥ismepenuns npoBouarcs npu xopoine
noroae (IPH OTCYTCTBHH OCaZKOB MJIH TYMaHa) H NPH YCJIOBHH, YTO
IIOBEPXHOCTH NMPOE3KE JACTH YANUBI HUIM NOPOIH ABJILETCS YHCTOH U
cyxod. CKOpOCTh BETpa B MOMEHT NNPOBENEHUA M3MEPEHHH HE JHO/DKHA
npeebiliarh 5 M/c. Ilpu ckopocTy BeTpa cBrillie 1 M/C Ha H3MEPHTEIBHBIH
MHKPO(QOH J0JDKEH OBITh HAZIET NNPOTHBOBETPOBOH KOJIAK.

5.4. IIpu npoBeicHHH U3MEPEHHI CiaenyeT u3derarb HONOMHH-
TEJIBHOIO BO3JIEMCTBHA Ha U3MEPHUTENILHYIO annaparypy Bubpaluii,
MArHUTHBIX Y 3JIEKTPHUYECKUX I10JI€H, pafiHOaKTHBHOIO M3TY4YCHHUS H
ApYrux HeOnaronpHATHHIX akTOPOB ¥ PYKOBOACTBOBATHECH NPH 3TOM
HHCTPYKUHMAMH Ha anmaparypy.

5.5. M3MepeHHs NIyMOBBIX XapaKTEPHCTHK ITPOBOASTCA B NEPHON
MaKCHMAJIbBHOM MHTEHCHBHOCTH IBMXKEHHA TPAHCIIOPTHBIX CPE/CTR
(DHeM — B Yac NHK, HO4bIO — B Haubonee WyMHBbIH Yac).
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5.6. HarypHele n3MepeHHs BEHITIONIHAIOTCH C MOMOIIBIO AKYCTH-
YEeCKOH anmapaTypsl — HHTErpHPYIOINHX IIYMOMEpPOB, KOMOHHU-
pPOBAHHBIX M3MEPHUTEIBHBIX CHCTEM, aBTOMAaTHYECKHX YCTPOHCTB,
yaosieTBopaomux tpebopanusM I'OCT 17187-81 u 'OCT 17168.
3HayeHHSA YPOBHEH LIyMa JNOJDKHB! CYHTBHIBATHCH C NpHOOpPOB C
TOYHOCTHIO He HiDKe 1 nb (abA).

5.7. Ilepen HauamoM U HOCIE MTPOBENEHHA KAXKIOI0 H3MEPEHHS
anraparypa ojikHa kanubposarbcd. IIpeanoyTurensHoil apigeTcs
KaJMOpOBKA C MOMOWIbID aKyCTHYECKOIro Kajaubparopa, KoTopas
MO03BONSAET NPOBEPHUTH BECH U3MEPHUTENBHBII TpakT. IIpn orcyTcTBHH
aKyCTHUYECKOro Kajinbparopa nomyckaeTcd 31eKTpHIecKas KaJJHOpoBKa
U3MEPHUTEJIbHOIO TPaKTa, OHHAKO IPH 3TOM BHE IIPOBEPKH OCTAETCH
M3MEPHUTENbHBIH MUKPOGOH.

5.8. Bea npumensmomascs annaparypa no CBOMM METPOJIO-
TMYECKHM XapakTEPUCTHKAM NOJKHA YROBIETBOPATh TpeOOBAHHAM
TOCT 17187 u I'OCT 17168 u uMmeTs nelcTBYIOUINE CBHIETEAHCTBA O
roCyAapCTBEHHOH NPOBEPKE.

5.9. B xauecTBe M3MEPUTENBHOM anmapaTypsl PEKOMEHIYETCH
HCIT0JIb30BaTh annaparypy ¢upmsi «bprons 1 Keep» (HaHus) 1 nnpexiue
BCEro — NpelM3uOHHEBIe IyMoMephl Tuna 2230 1 2231 v npyrux 6onee
[MO3MHHX THIOB, aHANHU3AaTOP YpOBHe# uryma tuna 4426. Bo3Moxuo
IIpUMEHEeHHE APYTrHX aKyCTHUECKHX NpHOOpOB, B TOM YHCHE M
pa3paboTaHHBIX APYrHMHK QHPMaMH.

5.10. Boamoxub! nBa criocoba BBHIMOJHEHHSA HATYPHBIX H3Me-
peHuii. IIpy nepBoM, myMoBas XapakTepHCTHUKa ONpeReligeTcCH
HENOCPEJNCTBEHHO Ha MecTe H3Mmepexuii.- [Ipu BropoM cnocobe,
MCCIIEyEMBIN 1IIYM 3aITUCHIBAETCA B HATYPHBIX YCJIOBHAX Ha MArduTo-
¢oH. [TonmyyeHHbIe MArHUTHBIE 3aMMMCH LIYMa 3aTEM aHAJIU3UPYIOTCH B
nadopaTopHLIX YCIIOBHAX.

5.11. UaMmepurenpHrie MHKPpOPOHBI NpuOOPOB BO BpeMs
H3MepeHHH HaIpaBlAIOTCH B CTOPOHY TPaHCHOPTHOro mnoroka. Mg
YMEHBIICHUA BJIHAHUSA Ha TOYHOCTh HM3MEPECHUH OTpPaXEHHUH 3BYyKa
OlepaTrop AOJKEH HAXOAUTHCA HAa paccTOSHUM He MeHee 0,5 M oT

H3MEPHUTENEHOro MUKpodoHa. Hepexmouaress YaCTOTHOH XapaKTepHC-
THUKH npubOOpPOB yCTaHABAMBAETCA B IOJIOXKECHHE KOPPEKLMM «A», a
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NepeKJoYaTesib BpEMEHHOH XapaKTCPUCTHKH — B IOJOXCHHE

«OBICTPOY.
5.12. Kak npaBuio, NpeAnoYTHTENBHBIMH ABJIAIOTCA N3MEPECHUA

[IYMOBBIX XapaKTePHUCTUK NpHOOpaMH, HENOCPEACTBEHHO aBTOMa-
THYECKH H3MEpAIOUIHMH JKBHBAJICHTHBIE YPOBHH 1fyMa. Y1 iHub npH
orcyrcTBuy Takux npubopos I'OCT 20444-85 momyckaer npoBeaeHue
M3IMEPEHHU C MOMOUIBIO NPUOOPOB CO CTPESIOYHBIM HHAMKATOPOM
ypoBHeii 3Byka. IIpy 3TOM HHTEpBAJILI MEXTY OTCUETAMH YPOBHEH 3BYKa
HOJDKHBI COCTABNATE 3-7 €, OTCUETHI JOJDKHBI IIPOBOUTLCA B TEUEHHE

BCEIOo NepHO/Ia H3MEPECHUH KaK IPH HATMYHMH Ha YYaCTKE TPAHCIIOPTHBIX
CPEACTB, TaK H IPY UX OTCYTCTBHH.

5.13. MHOrouucnedsHsIMH U3MEpPEHUAMH, NIPOBOAMBIIHMHCSH
HUNCD u npyrdMH HaydyHO-HCCIEAOBATEIECKHMH OpraHH3aluHAIMH,
OBLIO HEONHOKPATHO JOKA3aHO, YTO AMA NOAYYEHHS HaACKHOIO
3HAYEHUA IYMORBOH XapaKTepuCTHKY aBTOTPAHCIIOPTHOIO OTOKA B Yackl
«IMMK» JOCTATOYHO IIPOBOAHTL H3MEpEeHH InyMa B TeueHue 10-30 Mun
(B 3aBHCHMOCTH OT MHTEHCHBHOCTH ABI>KEHUA TpaHcnopra). IlosTomy
C y4eToM 3Toro (raxropa MpOAOKHTEIBHOCTh KAXIOro OTAENLHOIO
H3MEpEeHHS JOJDKHA HAXOJAMTHCA B YKa3aHHBIX npeaenax. B nenom
CIEAYET PYKOBONCTBOBATHCI NPABHWIOM, YTO BO BpeMs U3MEPEHRI MUMO
TOYKHM H3MEPEHMH AOKHO npoexarh He MeHee 200 TpaHCNOPTHBIX
SAUHHL CYMMAapHO B 0DOHX HarpaB/lCHHUSX.

5.14, YpoBHH IIyma NOMeX, CO3JaBa€MLIX IIOCTOPOHHUMH
HCTOYHHKAMH LIyMa B NEepHOJ U3MEPECHUS LIIYMOBOH XapaKTEPHCTHKH
ABTOTPAaHCIIOPTHOIO NOTOKA, AODKHE OBITh He MeHee 4eM Ha 20 nbA
HWXKE YPOBHEH LIyMa TPAHCIOPTHRIX CPEACTB NPH NPOXOMKACHHHU HX
MUMO U3MEPHUTENILHOH TOYKH.

5.15. Bo BpeMd HATYpHBIX H3MEpPEHHUH OAHOBPEMEHHO C
ONPEACICHHEM LIIYMOBBIX XapaKTepPHUCTHK aBTOTPAHCIIOPTHOIO IOTOKA
MIOACYMTHIBACTCSH KOJMYECTBO TPAHCIIOPTHRIX CPEACTB KaXKNOro BMIA
(JierkoBele, Tpy30Bbie aBTOMOOMIH, aBTOOGYCH, MOTOUUKIIBI), YTO
MO3BOJIAET PACCYHTATD 3aTeM (PAKTUYECKY1O HHTEHCHBHOCTD ABYDKEHUS
H paKTHYECKUI JT0JIEBOH COCTaB TPAHCIIOPTHOrO MOTOKA.

5.16. IIpn HaTypHBIX M3MEPEHHAX CJICAYET TAKXKE OLIEHHBATH
CPEAHIOI CKOPOCTH ABHXEHHA aBTOTPAHCIIOPTHOTO NMoTOKa. [Uis 3Toro
IPOBOJIITCA M3MEPEHUS BPEMEHH NPOE3Na pPazHYHBIMH TPAHCIOPT-
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HEIMH CPEACTBAMH ydacTka nopord ivHoM 20-30 M. [lomyyennsie

3HaYECHHUS BPEMEHM NPOe3ja TS pa3HBIX aBTOMOOWIEH KaXKJIOro THIA

(erkoBbie, rPy30BbIE€ H ABTOOYCEI) 3aTEM YCPEIHAIOTCA.
CpenHeB3BelleHHas CKOPOCTD ITOTOKA B LIEJIOM OINpeNeseTcs Mo

popmyne

V., = Va Pat Vo Prp +Va Py
100
rae V — CpelHsis CKOPOCTH JIETKOBBIX, IPY30BBIX aBTOMOOMIEH M
aBTOOYCOB COOTBETCTBEHHO;
P—nipouerTHas 1014 B TIOTOKE JIETKOBBIX, [PY30BEIX aBTOMOOHIIECH
1 aBTOOYCOB COOTBETCTBEHHO.
I1pH 3TOM 1A OTAENBEHOIO TPAHCHIOPTHOIO CPeCTBA CKOPOCTE

V omnpeaensercs no gopmyie

’

V, =361, /t, KM/Y,

e t — BpEeMA NPOE3a 1-pIM TPAHCHIOPTHBIM cpeacTBoM 1 =20-30-
METPOBOTO YYaCcTKa YJIHLEL (IOpOTH), C.
CpenHas CKOpOCTh TPAHCIIOPTHBIX CPEJICTB ONpeNesIEHHOrO BHIa
paccyuThIBaeTCs 110 GopMysie
n
V=4,
=1 11
TAE N~ YHUCIO H3MEPEHHUH.

5.17. MeToguka u3sMepeHHs YpOBHEH 3BYKa Ha celMTeOHOMH
TeppUTOpMM cooTsercreyer 'O CT 23333-78 [10] u npuMensercs i
OLEHKH YpPOBHEH IIyMa, cO34aBacMOro BHEIUHHMM HCTOYHHKAMH, B
YaCTHOCTH aBTOTPAHCIOPTHHIMH ITOTOKaMH Ha y4acTKaX CeJIMTeOHOMH
TEPPUTOPUH H B IOMEIICHHAX XXWIBIX 1 OOLI€CTBEHHBIX 3/1aHHUIA.

5.18. Uamepenus nposongrcs ¢ IOMOLIBIO TeX ke TIpHOOpPOB (IpH
TeX ke TpeOOBaHUAX K HUM H K ITOMEXaM OKPY>Kaloleu cpeasl), UTo U
NPpH H3MEPEHHUH UIYMOBOM XapaKTEPUCTHKH aBTOTPAHCIIOPTHBIX
NOTOKOB. OHAKO 371€Ch HMEIOTCA OTAENBHBIC OTIUYHSA, 3aKTI0OYalOUIHEeCH
B CIIEQYIOIEM:

* U3MEpHUTEeJIbHbIe TOYKH BLIOHPAIOTCA B 3aBHCHUMOCTH OT
Ha3HayeHHs y4acTKOB cenurebHO# TeppUTOpHH Ha BbicoTe 1,2-1,5 M
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HaJl YpOBHEM TEpPHTOPHH H Ha IpaHULIe y4acTKa, HaHbonee OnH3koii k
TPAHCMOPTHOH Marvcrtpand. Ilpu H3MepeHHIX ypOBHE#H aBTO-
TPAHCIOPTHOIO IIyMa OKOJIO (acasioB 34aHHUH H3MEPHTENbHBIE TOYKH
BLIOHPAIOTCA B 2 M OT pacafios ¥ Ha YPOBHE CePeUHLI OKOH NEPBOro U
nocjexHero (MM HHOro, MPEeACTaBIAIOLIEro 0coObIi HHTEpeC) 3Taxa
3JaHHUS;

* OpH NPOBEACHHH H3MEpPEHHH BHYTPH IIOMEUEeHUHA 3HMaHHUH
BpIOMpaeTcs B OONBIIMX IIOMEIMEHUAX HE MEHeEe 3 U3MEPUTEIILHBIX
TOYeK, B HeOonpmux rmoMemeHusX (0OOBIYHEIX XHIIBIX KOMHATAX)
oOBIYHO O4HA N3MEpHTEIbHA] TOUKa Ha BeicoTe 1,2-1,5 M Hag ypoBHeM
0JIa ¥ Ha PacCTOAHUH He MeHee 1,5 M oT okHa. [Ipu n3MepeHusx okHa
U ABepH NOMELUEHHMA HOJUKHAI OBITh 3akphiThl. ECM BeHTHNINUA
NIOMEILIEHMS ITPOH3BOANTCSA HEPEe3 OTKPLITYIO (POPTOUKY, Ppamyry, YIKyIO0
CTBOPKY (comacHo TpeboBaHHAM CAHUTAPHBIX HOPM), TO 3Ta ()OPTOYKA
WIH T. I1. BO BPEMSA U3MEPEHUI JOIKHA OBITH OTKPBITA;

* [IpH H3MEPEHMAX IIyMa OKOJIO (pacajia 3/1aHHsA OKHa, 6ankOHHbBIE
JBEPH, OKOJIO KOTOPBIX NPOU3ROAUTCH U3MEPEHUE IIIyMa, HOMKHEI OBITH
3aKpPhITHl, 4 H3MEPUTENLHBIH MUKPODOH NOMKeH OBITh YKpervieH Ha
IITaHre, BBIABHHYTOH H3 OTKPBITOrO OKHA COCEAHEro IOMELIeHHS, H
PAcroNIOKEeH B H3IMECPHTCIHEHOM TOUKE.

5.19. Bo BpeMsa H3MepeHHi BCE IOCTOPOHHHE HCTOYHMKH LIyMa
B [IOMEIEHUIX JOJIKHBI OBITh OTKTIOUEHEL.

* HENIOCPEACTBEHHAS JUIUTEILHOCTh H3MEPEHHHN Takad Xe, KaK U
NpH H3MEPEHHUH LIYMOBOH XapaKTEPHCTHKH aBTOTPAHCHOPTHBIX
[IOTOKOB, 2 00111€€ BPEMA OLIEHKH LIIYMOBOTI'0 PEXUMa B IOMELIEHHH HIH
Ha y4acTke ceIMTeOHOH TEppUTOPHUH clleqyeT NPUHUMATh B JHEBHOM
NEepUHOA CYTOK paBHbI 8 yacam, B HOYHOM nepuon — paBHbIK 0,5 yaca.

* BO BpeM:1 IPOBEAEHUA H3MEPEHH# NO/DKHA OBITH 3a HKCHPOBAHA
BCsl HeoOxonumas HHPopmaLus 0d NCTOYHHMKE IIIyMa, O MECTE, BpEMEHH
M YCJIOBUAX U3MEPEHHI, 0 IPUMEHABIIEHCA anmnaparype.

3.20. Ina H3y4eHua 3aKOHOMEPHOCTEH CHHM)KEHMS aBTOTPaHC-
NOPTHOro IiyMa ¢ YBEJHYEHHEM PAacCTOSHHA OT YJIHUBI (ROPOrH)
PEKOMEHAYETCS MPOBOAUTL OJHOBPEMEHHBIE II0NapHble H3MepeNns
IIyMa B JABYX TOYKaX, pacHOJIOKEHHBIX I10 NEPNCHAUKYISPY K YAHLE
WJIH A0pore, HO Ha pa3HbiX paccrosHusx. Ilpu 3ToM ogHa Touka
ITOCTOAHHO pacronaraercs B 7,5 M OT oCH OMKHeH MONOCH! IBHOKEHUA
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(KaK-H Nnpu ONpeleIEHUH IIYMOBOH XapaKTepHCTHKH), a BTopad TOYKa
M3MEPEHHH pacriosaraeTca rmocjienosaresibHo Ha pacctoaHuM 15,30, 60
H 120 M » T.i. oT poporu (Bo3MOxkeH HabOp APYrux pacCTOSHUIM).
Pa3HocTe ypoBHEH 3ByKa B ONOpPHOiH TOoUke (7,5 M) H BTOpOH TOUKE
XapaKTepH3yeT CHIDKEHHE ITyMa ¢ PaCCTOSHUEM MEXKITY STHMH TOYKAMH.
AHaJn3 momnapHEBIX pa3sHocTeill ypoBHEeH NMO3BOJIAET IMOJYYATh
3aKOHOMEPHOCTH CHHIKEHHUS IIyMa C pacCTOSHUEM, HEe3aBHCHMO OT
H3MEHEHH LIYMOBOM XapaKTEePHCTHKH IIOTOKa, OT OOHOM CEpHUH
U3MEpEeHUul K ApYrod M npencraBiATh UX B BHAe rpadpuka. B
MIOJIYYaBIIMXCH IPH H3MEPEeHHAIX YPOBHAX IIYMa aBTOMATHYECKU
YUYUTBIBAXOTCA BCE (GAKTOPHI, BIUAIOIIHE HA PACHPOCTPAHEHHUE
TPAHCHIOPTHOIO IIyMa Ha COOTBETCTBYIOUIEM y4yacTKe NpHierarome
TEPPHTOPHH.

5.21. IlonyyeHHBIE NpH H3IMEPEHHAX NaHHbIE MOTYT OBITH
HCIONL30BaHbl KaK NNA HENOCPEACTRCHHOU ONEHKH IMYMOBBIX
XapaKTepHCTHK aBTOTPAHCHOPTHHIX MOTOKOB H IIYMOBOI'O PEXKHMA Ha
ceuTeOHON TEPPHTOPHH H B 3aCTpOiiKe, Tak ¥ IA pa3paboTkH M
YTOYHEHHss METONUK pacyeTa OXKHIAaeMOro IYMOBOIO peXHMa B
3aCTPOiiKe M NpH pa3paboTke WYMO3amIUTHBLIX MEpPONpHATHH, B
4YaCTHOCTH, NPH MPOEKTHPOBAHHH LIIYMO3ALIUTHBIX 3KPAHOB.
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IIpnjoxeHHsH



[Iprnoxenne 1
HexoTophlie cBeieHAA N3 AKYCTHKH

Xapaxmepucmuxu 38yx06020 nons. Konebanus B XHUIKOM,
TBEPAOH M razooOpa3Ho# cpefie B Avana3one yactot 16 'y — 20 xI'y
BOCIIPHHHMAIOTCH YeJIOBEKOM Kak 3BYK. Kosiebanus ¢ yactoraMu HHKe
16 't Ha3bIBaroTCA MH(pa3ByKoM, Bbite 20 xI'1f ~ ynpTpa-3BYKOM.

VameHeHue COCTOSHMA BO3LYIIHOH Cpe/ibl IIPH pacnpoCTPaHeHuN
3BYKOBBIX BOJIH XapaKTE€PH3YETCA 3BYKOBBLIM [laBIEHHEM p — INPEBBI-
[IEHUEM JIaBJIEHUA HAL JaBIeHHEM B HEBO3MYILIEHHOM cpene, []a.

3BYKOBEIE€ BOJIHEI B BO3AYXE ABIAIOTCA NMPOJONBLHBHIMH. OHH
pacnpoCTpaH’AIOTCs ¢ KOHEYHOH CKOPOCTHIO (C ), KOTOpas 3aBHCHUT OT
Temueparypbl. CKOpPOCTh 3ByKa C. HPH HOPMaJIBHBIX aTMOC(EpHBIX
yciaoBusx (temneparypa 18°C, atMocdeproe agasnenne 10°TIa)
340 m/c.

BaxHOl axycTH4YeCKOH XapaKTepHCTHKONW BO3AYUIHON Cpensl,
NOMHMO CKOPOCTH 3BYKa, SBIIETCS BOJHOBOE CONIPOTHRIIEHHE, KOTOPOE
BXOAUT BO MHOIHE pacuyeTHBIE (OopMyJibl. [N BO3gyxa rnipH HOpMah-
HBIX aTMoc(depHrIX YCHOBHAX BOJHOBOE CONpPOTHUBIECHHUE
p,c, =420 Hc/Mm’, p. — m1oTHOCTH BO3IYXa.

[lepeHoc 3Hepruu B BO3/yXe IPH paclpoOCTpPaHEHHUH 3BYKOBOH
BOJIHBI XapaKTepH3yeTcsi HHTEHCHBHOCTBIO 3BYyka I, Bt/M?, onpene-
JIAE€MOH CPEAHHM KOJIMYECTBOM SHEPIHH, [IEPEHOCHMOI Yepes IToanKy
€IMBHYHOH IUIOLIAAH 32 €IHHHIYY BPEMEHHU.

Hpyroii sHepreTHyeckoi XapakTepUCTHKOM 3BYKOBOIO MNOJISA
ABJACTCSH IMJIOTHOCTH 3BYKOBOH sHepruM (o, [Dx/M*), paBHag cpenHei
10 BpEMEHHU CyMMe€ NOTEHIMAIbHOH U KHHETHYECKOM SHEPIrHH BOJIHBI B
CAMHUYHOM O0OBLEeMeE CpEeabl.

HHTEHCUBHOCTH 3BYKA U IUTOTHOCTH 3BYKOBOH 3HEPIHH TECHO
CBA3aHbl C BEJIMYHHAMH, ONpPEACISIOIMHUMA GHU3HOIOrH4ecKoe
BO3ACHCTBHE IYMa Ha YeJIOBEKA.

3BYKOBOE€ MOJ1€ B MOMEILIEHUAX COCTOMT M3 IO NIPAMOTO 3BYKa,
MAYLIEN0 HENOCPEACTBEHHO OT HCTOYHMKOB, M MO/ OTPAXXEHHOTO 3BYK4.
Bo MHOr#x npakru4ecku BaXHEBIX CIy4asX MOoje OTPaXKEHHOro 3BYKA
AHGPPY3HOE, T. €. MOXKXHO CUHTATDh, YTO OHO OJIMHAKOBO BO BCEX TOUKAX
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JIOMEILICHHAA H B KOKOOH TOYKE COCTOMT M3 BOJIH, KOTOPBIE C PaBHOM
BEPOATHOCTHIO NPHXOAAT B 3TY TOUKY 110 Pa3HBIM HAIpaBACHHAM.
Hepenko (Hanpumep, Opy NPOXOXKACHUH 3BYKa B IaHHOE MTOMEIleHHe
H3 COCEAHErO Yepes pasdesIoniee uX Orpax-aeHMe) 3BYKOBOE ITOJI€ BO
BCEM IOMENIEHUH MOXHO CYUTATh TH(PY3HBIM.

B nuddy3sHoM 3BYKOBOM MOJIE CPEHHMH MO BPEMEHW KBaapar
3BYKOBOTO NaBjieHHs (p?), HHTEHCHUBHOCTD 3BYKa (1) — OHa OHHAKOBA BO
BCEX HaMpaBlIeHHIX — H IUIOTHOCTH 3BYKOBOM DSHEPruH () CBIA3AHLI
IIPOCTHLIMH COOTHOLUCHUAMM:

w=P*p c? I=c w/4.

Xapaxmepucmuxu ucmounHuxog wyma. ctounuku myma
XapaKTEePH3YIOTCH 3BYKOBOH MOH{HOCTBHIO, HAHPARJICHHOCTBIO H
YaCTOTHRIM CNIEKTPOM H3ITY4YESHHA.

3BykoBoil MouHocThIO (P, BT), ncrounnka myma HasbiBaloOT
oOLIYIO 3BYKOBYIO SHEPIHIO, H3JIyUaeMyI0O UM B €JMHHI[Y BPEMEHH.
3BYKOBas MOIIHOCTH OMpeAeasieTcs MOTOKOM HHTCHCHBHOCTH 3BYKa
yepe3 3aMKHYTYIO NMOBEPXHOCTH IIOMIAABIO (S), OKPYXAaOWYIO

HNCTOYHHK 3BYKa:
P =¢ IdS.

BONBINUHCTBO HCTOYHHKOB H3JIYyHArOT 3BYK HEOJJUHAKOBO B Pa3HBIX
HanpapJeHuax. HanpapieHHOCTs M3Jy4YSHUS 3BYKAa UCTOYHHKOM B
Pa3HBIX HANPAaBIEHHAX XapakTepH3YIOT GakTopoM (Ko3GPHUIHEeHTOM)
HanpasjaeHHOCTH (D), paBHBIM OTHOIIECHUID WHTCHCUBHOCTH 3BYKa,
CO3aBAEMOTr0 HCTOUHHKOM B CBOOOIIHOM NoJIe B JAHHOH TOYKe cephl,
B HEHTPE KOTOPOH OH HAXOAHTCH, K CPERAHCH HHTEHCHBHOCTH 3BYKa Ha

NOBEPXHOCTH TOH ke chepbl:
o=V ;I =PAnr

c
rae » — paguyc yKasaHHOM ccbepbi BeanuynHa (O HoOpMHpOBaHa H
YROBRETBOPsET COOTHOUICHHIO
PpDdC) = 4,

rne d() — 3neMEeHT TEeNSCHOro yma 47m, B KOTOPBIN N3JTy4aercd 3ByK.
Benuuuna @ 3aBHCHT OT HanpaBiaeHHA. JIS HEHANPaBAECHHOTO
HcToyHuka @ = |. HanpaBneHHOCTh M3JIy4YE€HHUd NPOABIACTCHA, B
OCHOBHOM, B 00J1aCTH NPSIMOro 3BYKa, 10JIe OTPaXEeHHOT 0 3ByKa OOBIYHO
MaJIO 3aBHCHT OT HaNPaBJIeHHOCTH H3JIYYEHUS NCTOYHHKA.
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Ypoenu seauyun. B akycTHUYECKHMX pacyeTax HMCHONL3YIOT
JIorapu(pMHYECKHe YPOBHH, 1b,
HHTEHCHBHOCTH 3ByKa
L, =10lg (// 1),
3BYKOBOI'O JlaBJICHHSA
L=10Ig (p7p,’),

CKOPOCTH YacCTHIL Cpe/ibl
L, = 10ig (v y,2),

3BYKOBOH MOIIHOCTH
Lp = 10lg (Pan)

H'T. 1. 31€Ch p H \Y — CPEAHEKBANPATHYECKUE 3HAYCHU 3BYKOBOIO NAR/ICHHUS,
[la, u ckopoctH, M/c; I = 102 Br/M?, P_ =2 - 10°IIa, y_=5 - 10 m/c,
P = 102 Br — cOOTBETCTBEHHO, HCXOAHBIC HHTEHCHBHOCTD 3BYKa,
CpeNHEKBAAPATHYECKHE 3BYKOROE JaBJIEeHHME U CKOPOCTHh HaCTHL,
3BYKOBasi MOIIIHOCTb.

HMcxoxHas 3ByKOBas MOLIHOCTH PaBHA 3BYKOBOH MOIHOCTH,
NePEHOCHMOM 3BYKOBOH BOJIHOH HHTEHCHBHOCTBIO I uepe3 eIuHHILY
TUIOIAIH.

YpoBeHb CyMMBbI HECKOJIBKHX BEIMYHH ONPEIC/I€TCH N0 YPOBHAM
nocaeauux L, tne i = 1,2 ... n, COOTHOMIEHHEM

L., =101g( ZIO‘“” ) . (a)
=1

rne n — 4YMCIO CKIalblBaeMeix BesMuuH. Eciu, Hanpumep,
CpeHsAs BEJIMUYMHA KBajpaTa 3BYKOBOIO JaBJICHHUSA B HEKOTOPOH TOYKE
Cpelbl @2@ _) PaBHa CyMMe Cpe/THHX KBaJpaToB (P’ ) 3BYKOBbIX JABJICHHI
OTIENLHBIX BOJIH, IIPHINEAUIHX B 3TY TOYKY OT HECKOJBKHX HCTOYHHKOB
UJIH 110 HECKOJBKHM ITyTSAM pacnpoOCTPaHEHHUA:

n
Pox =D, P

(=1

TO YPOBHH CKJIAABIBAIOTCA 3HEPreTHYECKH, H CYMMApHBIM YPOBCHL
3BYKOBOro naeneHus (L, )B JaHHOH TOYKe oIpeAeseTcs GopMysoH
(a), B xoropoii (L1) — ypoBeHb 3BYKOBOI'O NaBJI€HHUA AJig i-H BOJIHBI B
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naHHoi Touke. IIpn «pywynom» cuere cyMMupoBaHHe ypOBHel
BBITIOJIHAIOT 110 HOMOIrpaMMaM WIH C IIOMOMIBIO CJISNYIOMHX AAHHBIX.

| Pa3HOCTH ABYX
CKJIANBIBAEMBIX 1 15
ypOBHEH, 1b...
2,512

ﬂﬂﬁaBKa K ||l|

bonee BICO-
KOMY YPORHIO,

Ecnu cxnaaeiBaeMEle YpOBHM ofHHaKkoBel (Li=L, i =1, 2, ...n),

oL, =L+10Ign

HeoOXxonuMan

Ui TI0MTY-

YyeHHd CyMMap-
HOI'O YPOBHS,

ab.

YyBCTBUTEILHOCTD CTyXa NafacT C MOHWKEHHEM YaCTOTHI 3BYKA.
Uro6s1 NpUOIH3NTE pe3yNIETaThl OOBEKTHBHBIX H3MEPEHHI H PacyeTOB
K CYOBLEKTHBHOMY BOCIIPHATHIO, BBOAST KOPPEKTHPOBAHHBIC YPOBHH
3BYKOBOI'0 JaBJICHHA, 3BYKOBOH MOIMHOCTH M T. N. Koppekuus
3AKJII0YAETCH B TOM, WTO BHOCSHT NMOIPABKH K YPOBHIO COOTBETCTBYIOIIEH
BEJIMYHUHBI, 3aBHCAIIHE OT YaCTOTHI 3ByKa. OTH HOINPAaBKM CTaHAap-
TH30BaHBI B MexJAyHaponHoM Macmrtabe. Haubonee BaxHOH H
pacnpocTpaHeHHOH aBnsgeTca koppexius A. KoppeKkTHpOoBaHHLIN
YPOBEHb HEKOTOPOH BEJIMUHHBI B i-OH IM0JIOCE YaCTOT:

L =L - AL,
rae L, — ypOBeHb YKa3aHHOH BETHIUHBI B 5TOH I10J10C€ YaCTOT.
CranzaprHeie 3HaYeHHS KOpPEKLHHY A B OKTaBHBIX II0JIOCAX

=l
4aCcTOTa NMONOCH, I It
Koppexums 80 26,3 ““ -1,2 -1 1,1
A/LL, ab

CyMMapHBIH KOppEKTHPOBAHHBIH YPOBEHs HEKOTOPOH BEJNHUMHEI CO
CIOXKHBIM CIEKTPaJbHBIM COCTABOM OIIPECHCAACTCA MO YPOBHAM
COCTaBRIfIOMAX B nojiocax yacror no opmyne (a), xyna smecro L
noxcraBnsior L, . KoppexrupoBauuslif TakuM cnoco6oM ypOBEHS
3BYKOBOI'O J1aBJIEHHS Ha3lbIBae€TCsA YpPOBHEM 3Byka B IbA, a ypoBEHb
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3BYKOBOM MOIIHOCTH HMCTOYHHKA — KOPPEKTHPOBAHHBLIM YPOBHEM
3BYKOBOI MOI{HOCTH B ADA.

Yacmomnuuie cnexmpul. I1I0CKONbKY YYBCTBHTENLHOCTD YE/IOBEKA
K 3ByKaM M BHOpalluH pa3HbIX YacTOT pa3iH4YHa, HOpPMHpPOBaHUeE IITyMa
1 BUOpaLMH ¥ aKyCTHUECKHE PACcUEThl BRINOIHAIOT B I10J10CaX YaCTOT
WIH ¢ IIOMOIBIO KOPPEKTHPOBAHHBIX YpoBHeH. Hanbosiee mmpoko
HCIIONB3YIOTCA OKTABHBIE MOJIOCH — TAKHE, Y KOTOPHIX OTHOLIEHHE f,
BEpXHEH M HIwKHEH f, rPaHHYHBIX 4acTOT PaBHO 2, H 1/3 okTaBHEIe
nonockl — £/ f, = 1,26. Kaxxpas okxTaBHas NoJI0CA YAaCTOT COCTOMT M3
TpeX 1/3 oxraBHBIX. DTH NMOJOCH YACTOT CTAHAAPTH30BAHbI B
MexXayHapoxHoM Macmrabe., OOMmenpUHATE OKTaBHBIE MOJOCH CO
CPeNHETeOMETPHYECKMMH 4acTOTaMH f = Ji £, , pasHeiME 1; 2; 4;
8; 16; 31,5; 63; 125;250; 500; 1000; 2000; 4000; 8000 I'uu 1. n. Becs
CHEKTP YaCTOT, B KOTOPBIX HOPMHPYETCA JaHHaA BeJTHYHHA, pa3OHBarOT
Ha TaKHe IOJIOCH], B KOKIOH U3 KOTOPBIX IIPOU3BOAST Pacyer.

Boanvl 6 cmepocnax u nnacmunax. B CTepXHAX MOTYT pac-
NpOCTPaHATHCA NPOAOABHBIEC, KPYTHIIBHEIE H U3ruOHBIE BOJIHBI CO
CKOPOCTAMH, M/C, COOTBETCTBEHHO: , |

=B 3 =4Glp 5 ¢ = {B/m , (b)
rae £, G — monynu IOHra n capura marepuana crepxss, Ila; p — ero
ILIOTHOCTb, KI/M%, B — H3rubHas xecTkocTh crepxus, Hm?; m — ero
IOTOHHAA TUI0THOCTh, KI/M; ©= 2 7t f— yDioBas yactora, 1/c. ®opmyna
(b) cripaBeuBa /19 CTepXKHEH C KPYTIIBIM U KOJIBLEBBIM MTONEePEeYHbIMH
CEYEHHUSIMHU.

B mnacTuHax (TWIMTax) MOI'YT paclpOCTPaHSATECA NPOAOJIBHbIE
BOJIHBI CO CKOPOCTBIO, M/C,

c,= Ep-v?)

¥ U3ruOHpIe — CO CKOPOCTHIO, M/C,

c = ﬂDa)z/mn;
N

D — ununuHApHYecKas KECTKOCTH ImacTHHB, HwMm;
m_ — Macca IUIaCTHHBI Ha €QUHHLY IUIOINaAu (MOBEPXHOCTHAS

n
IOTHOCTS ), KI/M?;

v — k03¢ duumedT Ilyaccona.
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CKopoCTh NPOJONABHEIX BOJIH B IJIACTHHAX W3 CTPOHTENIBHBIX
MaTepHaIOB IIPAKTHUYECKH HE 3aBHCHT OT 4acTOThI, €€ 3HAYECHHS I
Haubonee pacipoCTPaHEHHEIX MaTepHanoB IIpHBeACHHBI B TabN. 4.2.

IInacTHHH M CTEPXKHH ABASIOTCA YAaCTO BCTPEUAIOIMIHMHCH
U3TydaTeNIIMH IIYMa M SJIEMEHTAMU CTPOUTENBHBIX KOHCTPYKIUMH, 10

KOTOPHIM LILYM pacipoCTpaHAETCH.
Bonnvot ¢ ynpyzom mene. B otnu4due oT BO3yXa B yIPYIrHX Cpeiax

MOTYT paclpOCTPAHATHCA PONOJIBHBIE BOJIHBE CO CKOPOCTHIO, M/C,
¢; =4/ (A+2G)/ p;

H oTIepedHsie V — CO CKOPOCTEIO, M/C,

¢, =G/ p;

A — nocroauHas Jlame, 11a.

Ecnu ynpyroe teno uMeer CBOOOAHYIO NOBEPXHOCThH, TO BAOJE
Hee MOTI'YT paclpOCTPaHATECA PesieeBckye BOJIHBI, CKOPOCTh KOTOPHIX
HECKOJIBKO HHXe C,. Ha GONbIuNX pacCTOSHHAX OT UCTOYHHKOB
xonebaHuil (Harpumep, pesibCOBOro TpaHCNopTa) Peneesckie BOJHEI
SABJIAIOTCA IVIABHBIM TIEPEHOCYHKOM SHEPIMH, TAK KaK MX 3aTyXaHHe,
CBS3aHHOE C reOMETPHYECCKUM paciiUpeHHeM (ppOHTA, 3HAYHTEJIHLHO
MEHpIIIe, YeM Y NPOAOIBLHBIX H ITONIEPEYHBIX BOJIH.
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IIpunoxenune 3

Pexomenayeman ¢dopMa TeXHHYECKOro 38 {aHNs Ha pa3paboTky
IMYMO3AIMATHOI0 JKpaHa

«CornacoBniBaeTCsy
HcnonuureneM
«YTBEpKAACTCH
3aKa3zuyHKOM
TexHHuzeckoe 3aJJaHHeE

HA pa3paboTKy cpeicTB NPHAOPOKHOH IYMOSANIHTHL
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i " i T, — P —— — A — .

(Ilonnoe ranMenoranue paspaborTku)

p— — T A — - Pin

(TIonnoe HaKMECHOBAHHE OPraHH3a1HH)

.- . L e ———— ey L il bl . . Pl bk e e ]

3. OcHoBaHKe 1A pa3paboTky

N L - o - i Rl

o

! Ny eyl el il Pl O e A Nl il il il . oy S - - e T

4. Craryc pa3paboTky

P, o e i

il
—— o o T T —— —— e

>. McTounnku ¢punancHpoBaHus

— T ey ST —— s ey sl ey = — g ——— — — R T Y

6. Micxonusie naHHEBIE

(CHryauuounstil nnax paioHa WIYMO3AHIHTh, XapaKTePHCTHKA

FCONOrHYECKOMN Cpeapl TEKYIat H NEPCNCKTHBHAA XAPDAKTEPHCTHKH TPAHCNOPTHBIX

.

MNOTOKOB H T. I1.)

il e i . ey . - e ey " Ml

il L e P ey —— - A —
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7. OcHOBHBbIE TPEOOBAHHUA K COOPY>KEHHIO

(3aHaloTca aKyCTHUECKHE,

— - "

APXHTCKTYPHBIC, IKCIAYATAUHOHHBIC  MAaTCPHANIOBCAYCCKHE Tpﬁﬁﬂﬂal{!{ﬂ K 3JICMEHTAM U

L il e

IIYMO3AIHTHOMY COOPYXKEHHIO B LIEJIOM)

8. ConeprxkaHHe H CpOKM BBITIONTHEHHA pa3paboTKu

(VkassipaeTCa nepedeHs

paboT, KOTOPEIE ROIDKEH BHINONHUTL UCHONHUTENS, HAYAN0 H OKOHYAHHE pa3paboTkH)

e L il el

e il i — - sl T F T T bl PR Y S

9. KoHkpeTHhli pe3ynsTaT pa3paboTky H IOpANoK €e peanu3aiuum

(YkasripaeTca 00beM BPOCKTHOH ROKYMEHTALHH)

A e, W e - Pl . it gy

e

10. Ycnorusa npueMkH pa3paboTKH

. agleger . YT OSSR PR W L T TR TR el e fnlieifliniieieliell i

IToanucu

Ot Ucnionuurens OT 3aKa3yuka




[TpunoxeHue 4.
PexoMengyemas popmMa aKyCTHUYECKOro ofocHOBaHuR
MEPONPHATHH HA 3TANE NPOCKTHPOBAHHA IIYMO3AMHTHBIX
CpenCTB '
« Y TBEPKIACTCAN
Hcnonsurenem

AKycTHYecKoe 000CHOBaHHe

IIYMO3AIMTHOTO 3KpaHa

(Yxa3niBaeTcs MECTO YCTAHOBKH INYMO3aHIHTHOIO 9KPaHa)

1. XapakTepHCTHKA aKyCTHUECKOI Cpelibl B palOHe COOPYXKEHHA IKpaHa

T —— . R PR AT TR T T wE o T »a — - ira

(Pacuer, HarypHEle H3MEPEHHA OXHAACMBIX YPOBHEH WYMa Ha CENHTEOHON TeppUTOPHH U

il Ml e T e S ol

B MOMENICHUAX PaHOHa YMO3atHThI)

2. O6ocHOBaHUE FrEOMETPHYECKHX TapaMeTpoB LYMO3alTHOrO 3KpaHa

W’

i e s e e e el e —————

{(ITposopurcs Ha ocone pacuera TpeSyeMOro CHIKEHMA YMa SKPAHOM ¢ Y4ETOM

Jr—

LYMOTIOTNOIEHHS )

Tl —— e S

3. O60cHOBaHHE apXUTEKTYpPHOIro 0b6IHKa 3KpaHa

P A A i ——— T ——p——

e il S e gy e R i A —
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4. OboCcHOBaHHE aKYCTHYECKHX MMapaMeTpPOB 3JIEMEHTOB 3KpaHa
(nanenen, PyHaaMeHTa, CTOeK )

5. 1Iporno3Has oLeHKa aKyCTHYECKOH 2 PEKTHBHOCTH COOPYKaEMOIo
ITYMO33LIUTHOT O 3KpaHa

6. TpeboBanua K MarepHaJbHO-TeEXHHUYeCcKOH Oaze s obecrieueHus
TpebyeMoit akycTHuecko# 3¢ PeKTUBHOCTH IyMO3al{UTHOTO 3KpaHa

. il

ITonnucu

Ot Ucnonuurens OT 3aKa3unKa
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[Tpunoxenwne 5

AKycTHYeckoe 00ocHOBanHe
npHUMeHeHAS HIYMO3AlHTHOIO 3Kpana

IIpamep pacuera

Ilenplo HacTosmedt paborsl ABAAETCA pacyeT BApPHAHTOB
Da3MEIIeH A LTYMO3aIUTHBIX IKPAHOB, NIPeHA3HAYCHHBIX JUIA 3aLUThI
OT TPAHCIOPTHOIrO IIyMa TEPPHTOPHH HACEJEHHOrO0 NYHKTA
MyI1IKOBHYH, M ONpefie/ieHUe UX FreHepanbHbIX pa3MepOB N0 YCIIOBHAM
MaKCUMAaNbHOH 3PHEXTHBHOCTH IIYMO3AIIHTEI.

Heobxonumas 3¢ peKTUBHOCTh 3KpaHOB obecrieuuBaercA
BapbHUPOBAHHEM HX BBICOTHI, JUIHHBI, PACCTOAHHA MEXIY HCTOYHHUKOM
HIYMa M DKPaHOM.

Jing yBenuueHus axycTHueckod 3P PeKTHBHOCTH 3KpaHa,
YMEHBIIEHHS €ro BHICOTHI PACCTOSHHE MEXIY HCTOYHHKOM IyMa H
3KpaHOM PEKOMEHAYeTCH NPHHHUMAaTh MHHHUMAJNBbHBIM C YUYETOM'
HeobxonumocTu obecrieuenus 6€30NaCHOCTH ABHOKEHHS H HOPMaJIbHOI
IKCIUTyaTalHH AOPOTrH H TPAHCIIOPTHRBIX CPEACTSB.

s monmyuenus 6osnee TOYHBIX pe3yNbTaToOB pacueta 3¢peKTHB-
HOCTH 3KpaHa aRTOTPaHCIOPTHEIC IIOTOKH B IIPOTHBOIIONIOXKHBIX HAITPaB-
JIEHHAX PAaCCMATPHBAIOTCA KaK CAMOCTOSTEIbHBIE HCTOYHHKH [HyMa.

QOopMHAPOBaHHE ITYMOBOIO pe>XXHMa B 00/1aCTH 3BYKOBOH TEHHM 32
IKPAHOM omnpenenaserca NAPPakLHOHHOH COCTABIAIONIEH, KoTopas
CYLUECTBEHHO 3aBHCHT OT PACCTOSHHA MEXJYy MCTOYHHKOM HIyMa H
3KpaHOM, H, CJIeJOBaTENbHO, YeM ONHKe K NEHCTBUTEIbHOMY
NOJIOXKEHUIO BEUIEH HCNONL3yeMasd MOAEJIb pacyera, TeM TOYHEE €ro
pe3ynnTar.

[Ipn pacyere audpakUHOHHOH KOMIIOHEHTH! IOJIA 33 SKpPaHOM
ABTOTPAHCHOPTHHIA MOTOK MOACJHPYETCHA «3Bydallleil» HUTKOM,
pacriojaraiomeics Ha JajpHel (OT 3KpaHa) nojioce ABHXEHHUA.

KoHCTpYKIHH OTAENbHBIX 3JIEMEHTOB 3KPaHOB JOJDKHEI obecne-
YMBATb IUIOTHOE UX MPUMBIKAHHE APYT K APYTY B K [IOBEPXHOCTH 3E€MJTH.
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IlHymoBas XapaKTepHCTHKA ABTOTPAHCNIOPTHOIO NOTOKA

Astopgopora MockBa-CMOJIEHCK Ha JaHHOM YYacTKe MpPAMO-
JIKHeHHaa, ¢ HebOonbUIUM NMPOoJOABLHBIM YiJIOHOM 0,5-1%, HMeeT 1o
2 NoNIOCHl ABHXKEHHA B Ka)XaoM HanpasneHuu (puc. 1). Ilocpenune
OOPOrH MPOXOOQHT pa3fie/IUTENLHAA IT0I0Ca LHPHHOH 2,5 M, OCHallleHHAas
pasnenuTenbHbiM OapbepoMm. UlupuHa onHol nonocsl ABUKEHUS
coctapyisieT 3,8 M. O61uas wnpuHa goporu 17,7 M. I1o kpasm popoxHoro
NOJIOTHA UMEIOTCS 000UMHBI LHPHHON 1O 5,6 M.
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Puc. 1. Cxema nonepeynozo npopunsa nonomna oopozu

C ripaBoil CTOpOHBI (PH JBHIXKEHHWHU M3 MOCKBBI) Ha pacCCTOSHHH
58 M oT rpaHuubl 0OOUYMHBI PACIIOJNIOKEH MEPBLIH SLIENIOH XKHUIbIX
3NAHUH, OPEACTaBAAIOMWUX cCODOH OAHOITAXHbIE AEPEBAHHbBIE JIOMA
AepeBeHCKOro Tuna (puc. 2).

B
a7 )
. .
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Puc. 2. Buo yuacmka asmodopozu Mockea — CMONEHCK 8
paiione nac. n. Mywxkosuuu
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[1poTsHXXEeHHOCTD 3TOrO 3MEIOHA BAOJIb JOPOTH COCTABIAET OKOJIO
350 M. Bropoii s1enoH »XUNoH 3aCTpOMKH pacroiokeH Ha paCCTOAHHH
oko0J510 200 M OT IOPOrH M ¢ HEE HE NPOCMATPHUBAECTCS, BBUAY CIIOXHOIO
npodus MECTHOCTH, NOITOMY KakK O0BEKT IyMO3alUThl OH He
paccMmatpuBasics. OcTanbHbIE 31aHHA BIOJIb YKa3aHHOIO Y4acTKa JOpOTH
ABNAIOTCA HEXXKWIBIMH H Kak OOBEKT UIyMO3alMTHEl HE paccMarTpH-
BaFOTCH.

CHuTyalluoHHBIN IUIaH PaccMaTpHBAEMOI0 yyacTKa JOPOrM H
NPUEramoiie K Hell 3aCTpOMKY HACENEHHOro nmyHkra MymkoBuuy
noxa3aH Ha puc. 3.

ad 0O A

0 0O oD 0o ocoofdaa

OnanodraxHbvie |,
wasrete noMa | o
~

O,umammme FHIBIE AOM3

A3C

CMmonenck

. 69__L 173 L 132 )¢ 48 33[_ 125 l25l43
| " 348 a!
. 786 ——s

Puc. 3. IInau pazmMenieHus npuoopoNCHsIx 00beKmos ¢
Hacenennom nynuxkme Myuwkosuuu

J1d onpenenerus IyMOBBIX XapaKTEPUCTHK aBTOTPAHCIIOPTHOIO
NOTOKA Ha JaHHOM Yy4YacTKe aBTonopord Mockea — CMoseHck
(3KBUBAJICHTHOrO ¥ MAaKCHMa/IbHOIO YPOBHEH 3ByKa B 7,5 M OT ocH
Onwkaiiiell mojiockl ABHXKeHHUA TPAaHCIIOPTAa H Ha BeicoTe 1,5 M Haj
ypoBHeM npoesdxed yactu) JAI'YII UTLL Obisin npoBesieHsl B MapTe
2003 r. garypHble H3MepeHHui. YI3aMepeHns BBINOIHUTHCH B COOTBETCTBHH
¢ Meroguxkoi I'OCT 20444-85 [1]. Ansa uaMepeHudl npuMeHANCA
imymomep pupMel «Oxrtasay THna «OxrtaBa 101A» Ne 01A016
(cBupeTenseTBO 0 rocnosepke Ne 232/2002 no 01.04.03). Ilepen
Ha4aJIOM M 1IOCJIe OKOHYAHHUSA KAaXJOH Cepuy U3MEPECHU LIYMOMED
KaJIMOpOoBaJiCs € MOMOIBIO aKyCTHYECKOro kaubparopa.

H3Mmepenys myMOBBIX XapaKTePUCTHK TPaHCIIOPTHOrO MOTOKA
NpOBOAHJIHCE B JHEBHOC BpeMA B 4achkl nmuk. Iloroga Bo Bpems
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HM3MepeHHit Obla sicHad, 6e3peTpeHHas, 6e3 ocankoB. Pesynbrathl
H3MEPEHHH NpUBeNeHsI B Tab. |.

Tabnuia |

Pesynbrarsl namepenuii yposHei myma

lA HNHTEHCHBHOCTE YPpOBHH IIyMa
Ne | MecTo mpoBeeHHA | aBTOTPAHCTIOPTHOrO
/s H3M6p€HHﬁ [NOTOKA leH B LA:!H LAuaxc LAHHH
L | n;uesHoi yac nux |
B 7,5 M oT ocH
NepBOH M0J0CH
. | aBUXKeHHA | 477 76,7 { 88,9 ( 52,7 |
‘ I TpaHcnopta (1.1 Ha i
Hce. | ]
B 12 M o1 dacana
2. | xunoro goma (1.2 438

12 M ot dacana

| Ha puc.l)
B

i—J

B 15 M ot acaga
YKUIOT0 oMa (T.5

Ha puc.l)

3. | xunoro goma (T.3 531
| Hapue.l) ]
| B 15 m ot dacana
| 4. | xunoro npoma (1.4 498

B crpoxe 1 Ttabn. | conepxurcd mymoBas XapakTepPHCTHKA

Hac

TPAHCITIOPTHOTO [MMOTOKA B
L(E;hﬂ aehi =76’7 HBA’ mec = 88’9 HBA

[TUK

[1],

paBHasAd:

Tabnuuga 2

3aMepeHHbIe YPOBHH LIYMa Ha MpueraroleH
TEPPUTOPHH, ABA

il g

UCTOYHHK [LIVMA PacueTHble TOUKH
: d 2 3 5
ABTQME[‘HCTPHJ‘IB, 57 3 5 | o1 4 !
IKB




3HayeHHs IMPEBBHILICHHH 3aMEpeHHBIX YPOBHEH IUyMa Haj
JIONYCKaeMbIMH CAHUTAPHLIMIM HOPMaMH Ha NTpHJIeraroie TeppHTOpHU
NpUBeACHE! B Tabn. 3

Tadonunua 3
[TpeBrilieHHE pacYETHBIX YPOBHEH 3ByKa Hall NOITyCTHMBIMH

CaHUTapHBIMHY HOpMAMH
PacyeTHble TOUKH
HcToYyHUK 1IYMa 3
ABTOMarxucrpais, “
P 6.4

Lo

.

AHanuz nojay4yeHHBIX MAHHLIX YKA3bIBAET HA HAJM4YME [PEBHI-
INEHUH YPOBHEM 1yMa HAL JOITYCTUMBIMH CAaHHTapHBIMH HOPMaMH HA
TePPUTOPHH Hac. . MymkoBu4H. g ynydimeHHs aKyCTHUECKOH
06CTaHOBKH H YIOBJIETBOPECHHA CAHUTapHBIX TpeOoBaHUH HeoOX0MHMO
[IpOBEACHHUE aKyCTHHECKO-CTPOHTEILHBIX MEPONIPUATHH 10 CHHXKEHHIO
YpOBHJ LifyMa Ha TeppuTopuH. Hanbosee 3@pdhexTHBHBIM MEpONPHATHEM .
SIBJIIETCS YCTAHOBKA LIYMO3ALIUTHOIO 3KpaHa.

B HOYHOH nepHoZ CYTOK MHTEHCHBHOCTH aBTOTPAHCIIOPTHOIO
apwkenus (N ). Mo JauHbIM MHOTOYHCIIEHHBIX HATYPHLIX H3MEPEHHUII,
NPOBOAHBIINXCA paHee Ha pa3JIMYHBIX AOPOrax H 10 JaHHBIM HHCTHTYTA
«CorosgopnpoekT», coctasnget He bonee 10% oT nHEBHON HHTEHCHB-
HOCTH B 4Yac NHMK IIpPH TEX K¢ 3HA4YCHHAX COOTHOLICHHA KOJHYECTBa
rpy30BbIX aBTOMOOMIEl 1 aBTo0yCcoB K 0b11EMY KOIMYECTBY aBTOMO-
OxieHl B TpancnioprioM noroke (P) u cpeaneit ckopocty notoka (V).

[IpH 3THX ycnoBHAX -OXXHAaeMas HIyMOBas XapaKTEpHCTHKA
aBTOTPaHCIIOPTHOIO IIOTOKA HA paCCMaTPHBAEMOM YYaCTKe aBTOHOPOrH
MockBa — CMONEHCK B HOYHOE BpeMs OYAET paRHA B COOTRETCTBUM

c[2]:

L oveoem = 10lg N +13,31gV+4lg(1+P)+179=
=10 1g (0,1 NM) +1331gV+4 g (1+P)+17,9 =
= Lios aam - 10, IBA. (1)
Tax xak paznocTs MeXIY NIYMOBOM XapaKTEpPHCTHKOH aBTOTPaHC-
IIOPTHOT'O NOTOKA B AHEBHOE H HOYHOE BpeMi, coriacHo dopmyste (1),

pasHa 10 gbA, a pasHocTh MeX Oy NOIYCTHMBIM YPOBHEM 3BYKAa B KHJIOMH
3aCTpOMKe H HA CeJIUTEOHBIX TEPPUTOPUIX B AHEBHOE H HOYHOE BpEMA
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Talkoke paBHa 10 gbA [3], To ROCTaTOYHO pacCMOTPETH NAaHHBIE TONLKO
I JHEBHOrO nepHoaa cytok. [lonyuyeHHble BLIBOABI M PEKOMEHAALIUH
OTHOCHTEJILHO OXHJaeMbBIX YPOBHEH aBTOTPAHCMOPTHOrO LIymMa M
MEPOMPHUATHH MO ero CHH>XEHUIO OyQyT cnpaBeUTHBBI ¥ /18 HOYHOIO
[NepPHOa CYTOK.

Tax kak paszHHIa MeXAy HONYCTHMBIMH MAaKCHMAaJbHBIM M
3KBHBAJICHTHbLIM YPOBHAMH LIYMa O CaHUTAPHBLIM HOpMaM [3]
cocrasnfeT 15 abA, a 1o pesyasTaraM HaTypHbLIX HU3MEpEHWH OHa

cocrapuna AL=L , ~L =889-76,7=12,2abA <15 nbA, 10
AOCTATOYHO PACCMOTPETh TOJILKO 3KBHUBAJISHTHLIC YPOBHH 1IYMa;
pacCMOTpEHHE MaKCHMaJIBHBIX YPOBHEH UIyMa i JaHHOHW CHTYyalHH
HE BHEC/O Obl HUKAaKHMX KOPPEKTHB B OLEHKY LIYMOBOH CHTYalHH U B
HaMedyaeMble IyMO3allHTHbIe MEPONPUATHSL.

C ydeTom TOro, 4to0 BCe AOMA MEPBOro JLIETOHA 3aCTPOHKH
PACIIONIOXKEHB! Ha ONHHAKOBOM PACCTOSHHH OT ZOPOrH, AOCTATOYHO
BbIOpaTh OAHY PAaCUETHYIO TOUKY Ui OLIEHKH OMCHMAAEeMOr0o LIYMOBOTO
pexuma Ha Qacagax XHJIbIX JOMOB B 2 M OT acafoB JOMOB,
oOpallleHHbIX K JOpOre, U Ha YPOBHE ceperHbi OKOH 1 -1o 3taxka. BeicoTa
3TOH pacCYe€THOH TOYKU HAJ YPOBHEM TEPPHUTOPHHU COCTABIACT

D x e 2 M. [Insg OlUEHKH OXKHAAeMOro WYMOBOIO pexXuUMa BHYTPH
KHJIBIX TMOMEUIEHWH AOMOB pacyeTHas TOUka BbIOHpasiach B LIEHTPE
[IOMeLIeHHS Ha BhICOTE HPT = 1,5 M Hajl YPOBHEM ntoJia [4].

B coorserctBuH ¢ 5], oknaaeMblil ypoBeHS LIiyMa B paCYeTHOH

TOUKE COCTABHAACT

L = - — — - —
Ap m LAana ABT ALA pac ALA BO3 ALA [TON ALAJM
AL Aop AL, , n1BA, (2)
FAC Aons agy — LIYMOBAs XapakTeprUCTHKaA TPAHCMOPTHOIO NOTOKA Ha
paccMaTpUBacMOM y4acTKe aBTOLOPOTH;

AL, .. — CHHXEHHE YPOBHS LilyMa C pacCTOAHHCM;

R —~ PACCTOAHHE OT OCH OJIHXKHEH MONOCHl ABHXECHUA
TPAaHCIIOPTa JI0 paCYE€THOM TOUKH, M,

AL,  ~— CHMXEHHE YPOBHS WiyMa BCIIEACTBHE 3aTyXaHHA 3BYKa

B Bo3nyxe (AL, = 0,005R);
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AL, — CHWKEHHE YPOBHA UIyMa BCISACTBHME €ro NOMMOMECHKA
NOBEPXHOCTHIO TEPPHTOPMH (TpaBa, KYCTaApHHK ~— IETOM, CHET — 3UMOH);

AL, . — CHHXXEHHE YPOBHA LIyMa H3-3a MOIJIOI[EHHA €ro
MOIOCAMH 3€JIeHBIX HACAKACHHH Ha MyTH 3BYKOBBIX TYYEH;

AL,,,, — CHIDKEHHE YPOBHS LlTyMa 3KpPaHOM HIH 3KpaHHPYIOHMH

3IEMEHTAMH MECTHOCTH;
AL, — cHWwKeHUe YPOBHs IUYyMa B Cllyqae OTpaHWUYEHHUS yria

BHIUMOCTH JIOPOrH U3 pacYETHOH TOUYKH.
Ilns paccMaTpHBaeMoOro HaceJeHHOro IYHKTa BEJHUYMUHA
AL, = 0 (HeT creuuanpHbIX WYMO3AIHUTHBIX [OJN0C 3EIEHBIX

HaCaKIEHUH).
AL, .., = 0 (nepBoHa3a/IbHO HET SKPaHOB).

AL, = 0 (0b30p noporu U3 pacyeTHOH TOYKH HEOTPaHHYEH,
o=180°).
Benununna AL, , B COOTBETCTBHH C [5], paBHa:
02
=0lg ———— |, 3
A nox & 1_!_0,01_0_2 ( )
rae o _L4-R-107 ="
10-H,, (4)
R —T10 xe, uro 4 B hopmyne (2), M.;

H _ — BBICOTa aKyCTHYECKOTO LIEHTPa TPaHCIIOPTHOIO IIOTOKA Hajl
NPOE3KEH YacTeio, M, (coracHo [S], npuusto H =1 m.);

H  — BBICOTA PaCYCTHOH TOYKH Ha/l yPOBHEM TEPPHTOPUH, M.

Tak kak myMoBasg XapakTepHCTHKA TPAHCIIOPTHOIO IOTOKA NPH
pOYMX PaBHBIX YCJIOBUAX NponopuroHansHa 101g N (cMm. dopmyny 1),
TO J1 CIIy4aeR 2-J no 1abin. 1 MOXHO HaHTH:

1 L:;} swm. =767 8BA, L =889 nBA;
2. L cem. =76,3 nbA, L, = 88,5 nBA;
3. Liwaem  =17218BA, L, =894 nBA;
4. Lieam  =76,90BA, L, =89,1 nBA;
S Li;xa.aam. =76’7 ﬂBA# LA,W,;.-_- = 88!9 -HBA *
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a4 OM
Pa3bpoc 3HayeHuit [ oxecam He npesbiiaer 0,9 abA.

[lo3ToMy JU1s pacyeToB NpUHHMaeM HauboJbliiee SKCIIEPUMEHTAIBHOE
ON - —
3HaUYeHHe [ =77,2 nbA (L, = 89,4 nbA).

A3rg aem

N3 ananusa puc. 1, 2, 3 cneayer, uro paccrosuue (R) paBHo
63,5 M (R = 63,5m).

Tormza AL, , =0,005-R=0,005-63,5= 0,3 nbA.

Ha ocnoBaunuu dopmyn (4) v (3)

_1,4.635-10™°0D

o =4.4;
102
[ 2 \
A'LAHO.H :61g Bl 4,{1 3 =7:3 IbA.
 1+0,01-4,4%

3anuineM B BUIE

R
AL, =K-lg — |
Apac g(7,5)

Torna ¢popmyny (2) MOXRHO nepenucars B BUIE,

( 0
L085, = Lo — K 1] | ~03-7.3=69,6— K g| - | ABA- ()
(753 \7.5)
Hns onpenenenus koddpduurenra (K) noctynum ciieRyioUHm
obpasom. [Toncrasum B hopmysy (5) Bmecro L9 3uauenms L,

rno tabsn. 1, a BMecto R — 3HaueHus, onpeneseHHbie B COOTBETCTBHH C
tabn. | ¥ puc. 3. Torna Ha ocHOBaHUH (5) MOXHO NONYYHTH

/
K- lg _13._) =69,6 -L,

7.5
S
Orcrona mig nosuuuit 2-5 Tabn. 1 nomyuum
(53,5
[Tos. 2: K-lg T =69,6-573=123;K=144.
\ /39 )
(535
[To3.3: K-lg | =69,6-58,1 =11,5;, K= 13,5.
. 7,5
)
[lo3.d4: K.lg 2001 = 69.6 — 60=9,6, K= 11,6.
ey
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Ilo3. 5; K- lg f.gt.s_] = 69,6 -61,4=38,2; K=9,9,
7,5
K, =LA IASHI99 1y

H3 puc. 3 cnexnyer, 4TO pacCTOAHHE OT OCH IIEPBOil MOJIOCKHL
OBHOKEHHS TPAHCIIOPTA A0 PAacyeTHOH Todku B 2 M oT ¢acaaa qoma

coctrapnger 63,5 M. C yueroM Kcep. u3 popmynst (5) nomyuum
63,5

A;m = 69:6 -12,3 lg( ) = 38,2 AbA.

2

Tak xak, cormacHo [3], TONMYCTUMBIHX YpOBEHbL yMa AJA
TEPPUTOPHH, HEMNOCPEACTBCHHO NPHIEraloUIUX K XHIBIM HOMaM,
COCTaBigeT B JHEeBHOe BpeMa L¥ . = 55 nbA, To nmpesbliieHUA

paxTHYeCKUX YpoBHEH 1yma y ¢acaioB XXUWIBIX JOMOB HaceJIEeBHOro
nyHKra MyukoBn4yH cocTaBsaiOT

ALY ee = 58,2-55=3,2 nBA

CornacHo [6], oxxunaemMple YPOBHH 1IyMa B pacue€THOH TOUKe

BHYTPH >XWIBIX MOMEIIEHUH NOMOB MEPBOro 3UECNOHA 3aCTPOHKH
COCTaBJIAIOT

apm. = Lipm, = AL o, JEA, (6)

rae AL,  — CHy)XeHHe LiyMa OKHOM C OTKDBITOH IUIA BEHTHJIALMH

¢oproukoid (y3koif crTBOpKOH, ¢pamyroi). CornacHo [6],
AL, =10 nbA. Torna

Z?m = 58,2 — 10=48.2 nbA.

CornacHo [3], Z1ONMyCTHMBIH YPOBEHH 1IIyMa B >KMIIBIX [TOMeLe~

HHSX JJOMOB B iHeBHO® BpeMs cocTasiisier L' . = =40 nbA. IToatoMy

OXXHJIaeMble NPEBLIIICHHA YPOBHEH HIyMa BHYTPH XXHBIX MOMEIeHHH
JIOMOB COCTaBAT
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ALTH;M = 48,2 - 40 = 8,2 IbA.

Takum 06pa3oM, pe3ynbTaTsl H3MEPEHUH U PACYETOB TOBOPST O
HEOOXONUMOCTH OCYILIECTBIECHHUS HIYMO3ALHTHEIX MEPONIPHATHIA.

JUIs BHITIOSTHEHNS CAHUTapPHBIX HOPM MO IIYMY B MOMEHIEHHUAX
YKHJIbIX JOMOB HaceJIEHHOro nyHkra MyukoBruyy ¥ Ha npuierarowei K
HHUM TEPPUTOPHH HEOOXOOHUMO COOPYAMTH BHOJNB PacCMarpuBaeMoro
yyacTka aBTonoporu Mocka-CMOJIEHCK IIYMO3alUTHBIN 3KPAaH,
CHIKAIOUWHH WWYM OT TPAHCHOPTHOIO NMOTOKA Ha aBTOAOPOre HE MEeHeEe
yem Ha 9 nbA.

Pacuer akycTHuecKOM 3 PEKTHBHOCTH 1IYMO3aHUTHOIO 3KpaHa,
BbINOTHEHHBIH B COOTBETCTBHH C METONUKOH pasaena 4 u3 [5], npuseneH
HHXKE.

Ilepea pacueToM akycTudeckol 3(Gp¢PeKTHBHOCTH DKpaHa
HeobxonuMo Obl10 BhIOpaThL ero MecropacnonoxeHue. M3sectHo, uto
yeM OJIHoKe PACMoNIOKEH 3KpaH K HCTOYHMKY IlIyMa, TEM BbILUE €ro
3(pPexTUBHOCTL U HiKE Tpebyemas BeicoTa. Mcxons u3 3Toro, a Taxoke
M3 aHaiu3a Nnpoduis TEPPUTOPHH, PEKOMEHIAYETCS PaCIONOXHTD
IIYMO3ALUTHBIN 2KpaH Ha PacCTOSHHH 2 M OT I'PaHHUbBI OJOCHI
IBIOXKEHH, Onvikaiimed K 3aujduiaemMol 3acrpoiike. Cxema pacro-
JIO)KEHHUA 3KpPaHa C yKa3aHWeM HeOOXONUMBIX pacCTOAHHH MpHBeNeHA

Ha puc. 4.

Y Ha0e
SIAHHUC

) Pacuernas Todka -

MCTOUHNK 11y M3
Ha oci kpafineli A B
NOMOCH ABHAKECHUSN

I ™
:"l
pAY!

1.OMm203 O

30 M 2 M

Puc. 4. Pacuemnasa cxema oyernxu 3hpexkmusnocmii
HIYMO3AUIUMHO20 IKPARA
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Bxauyane OpUIn paccuuTanbl BCIOMOrarellbHble pacCTOSHUA A, B

uC:
A=R>«H, -H,,)* M (7)
B=1R}+H, -H,,)"m, (%)

C= (RI +R2)2 1+(H;p.1 “Hum)zs;“: 9)

rne R~ paccTosHue DO rOpH3OHTAIH OT aKYCTHYECKOro IICHTpa
TPAHCITIOPTHOIO NOTOKA (IT0 OCH HaNbHEeH HOJIOCH ABHXKEHHA TPaHCIIOpTa
H Ha BBICOTE 1 M HaJl YPOBHEM IIPOE3KEH YacTH) A0 3KpaHa, M, -

R, ~— paccrosHue o rOpH3OHTaJIM OT 3KpaHa JI0 PacyeTHOM
TOYKH, M,
H  — Bsicora 3xpaHa, M,
.H__ — BBICOTa @KyCTHYECKOTO LIEHTPA TPAHCIIOPTHOIO I10TOKA, M,
H _ —BbIcOoTa pacyeTHOH TOUKH, M.
Jlanee onpenensanach pa3sHoCTb ANHUH NyTeH 3BYKOBBIX Ty4yei O :
o=A+B~C, M, (10)

M 110 Hell ¢ noMowsIo rpaduka Ha puc. 6 U3 [5] onpenensanoce
UCKOMOE CHIDKEHHE IHYMa 3KPaHOM.
ITpu pacuerax seicora s3xpaHa (H ) 3apaBanace B mpenenax ot

3 10 6 M.

H3=3m:

A=1782 +3=1)% =17,91m;

B=4+/59,62 +(3-2)? =59,61m;

C=+7742 +(2-1)? =77,41m;
O0=A+B-C=1791+59,61-77,41=0,11m;
AL = 8nbA.

A3KB
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H=4 m:

A=17,82 + (4-1)? =18,05u;

B=+/59,62 +(4—2)? =59.63m;

C=+774% +(2-1)2 =77,41m;
5=A+B-C=1805+59,63~77,41=0,27w;
AL ,,...=10,50BA.

A=+/17.87 +(5-1)? =18,24wm;

B =4/59,62 +(5-2) =59,67u;

C=+774% + 2 -1)? =77,41m;
0=A+B-C=18§,24+59,67-77,41=0,5Mm;
AL, =121BA.

A2KB

A=+178%+(6-1)" =18,49Mm;

B= \/59,62 +{6-2)* =59,73m;

C=4774 +(2-1)* =77,41m;
S=A+B-C=1849+5973-77,41=081wm;
AL,  =18,51BA.

A3KB

M3 anannaa pacyeTos cieyeT, YTO HeoDX0AUMOE CHIDKEHHE LTyMa

obecneyHBaeTca yXXe NnpH BbICOTe 3kpaHa, pasHoW H = 4 M

(AL,, = 10,5 nBA> 9nBA = AL,

A IKp Tep )
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OpHako crneayer y4ecTh, YTO BuIIENPHBEACHHBIC PE3yNETATHI
H3IMEPEHHH LIyMa NOAYYEHBI B Mapre. B neTHuH nepHox roxa
HHTEHCUBHOCTH AaBTOMOOWIBLHOIO IOTOKA MOXET 3HAYMTENLHO BO3PACTH
(npubnuzurensHo BaBoe). Torna TpebyeMoe CHIDKEeHUE IIIyMa 9KpaHOM
COCTaBHT: 8,2 nbA +101g2 = 11,2 H~12 nbA. B stoM ciyyae
norpebyercs 3xpaH BeicoTol H3 = 5 M.

Ilpu s3kpane BeicoToil H3 = 6 M CHiDKeHHE HIyMa 3KpaHOM
coctaBut 18,5 ABA, yTO 3HaYHTENBHO OoNblIE TPEOYEMOTO 10 pacyeTy
CHIDKEHHSI.

TaxnMm oOpa3oM, ¢ HIKOHOMHUYECKOR TOUKHU 3peHus Hambolee
1esecoobpasHbIM, a ¢ aKyCTHYECKOH TOUKH 3PEHHA BIIOJIHE AOCTATOY-~
HBIM SBJISETCSA COOPYKEHHE 3KpaHa BRICOTOH 5 M, paCiOIOKEHHOIO Ha
PacCTOSHUHU 2 M OT I'PaHHIBI ITONIOCHI ABIXKEHUA, Haubonee OMHU3KOH K
3aLUIaeMbIM OT LIIyMa JOMaM.

JisinHa oxpana aosxHa coctasnats L = 348 M (mapasiesnibHo
aopore). JIna 3amiudTel OT 1UyMa KpaiHHHX JOMOB NEPBOro sulenona
3aCTPOHKM NO KpasgM YKa3aHHOIO y4YacTKa 3KpaHa AO/MKHB! OBITh
yCTaHOBJIEHBI OOKOBBIE OTTOHBI (TOT XK€ 3KpaH, HO PaciIONIOKEHHbIH 10/
YIJIOM K Jopore).

IIpassiii OTrOH AOMWKEH OBITH PacnoNokeH NOJ YIJIOM NPHMEPHO
45° K OCH OCHOBHOH YacTH 3KpaHa U UMETh JUTHHY Leoemp = 100 M.

JleBplit OTTOH AOJDKEH OBITH PACNONIOKEH MOJL YIVIOM NMPHMEPHO
50° k ocu OCHOBHOH YacTH 3KpaHa Tak, YTOOBl He mepecekaTh TPaccChl
[IPOXOXMAEHHA CHIOBOTO 3JIEKTPHYECKOro Kabens, H HMeTh INHRY
= 100 Mm.

BokoBble OTrOHBI BO3MOXKHO BRHIOIHHTE € «H3JIOMOM)» B IUIAHE
(BapHuasTsl | u II Ha puc. 5).
Ha pucynke cuaum HBeTOM 000O3Hau€Ha Tpacca NMPOXOXKACHHT

6ox nee

LITYMO33IMUTHOTO 3KpaHa (BapHaHT ). CHHUM DyHKTHpoM 0003HaueH

BAPHAHT IPOXOXKACHHSI OOKOBLIX OTIOHOB C «3ajioMoM» (BapHuaHT II).

Taxum obpasom, 0O1as THHA IKpaHa NO/DKHA COCTABIATE
L, 6. = 348 + 100 + 100 = 548 m, npu I-m Bapnante (OokoBEBIE
OTrOHBI HPAMBIE), WIH

L, o.= 348 + 85 + 85 = 518 M, npu II-M BapuanTe (60KOBBIE

OTTOHBI C «H3JIOMOM) ).
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Puc. 5. Pexomenoyeman cxema pazmeneHun
LUYMO3AUUMH 020 3KDAHA

AxycTuueckas 3 PpeKTHBHOCTD HIYMO3ANMMTHOrO 3KPaHAa.

B pesynbTaTe NpOBEeACHHBIX aKYCTUYECKUX PACYETOB B KOHTPOJIb-
HBIX pacHeTHbIX TOYKAX HMOJIy4YeHB! CASAVIOU[HEe 3HAUYCHUS 3KBU-
BAJIEHTHBLIX YPOBHEH 3BYKa Ha TEPPUTOPHUH paccMarpuBaeMoro odbekra

C Y4ETOM YCTAaHOBKH LLIYMO3alUTHBIX 3KPAHOB BAOJIb ABTOMAarucTpany

(cM. TabJ. 1.4).
Tabnupa 1.4

PacuerHbie ypoBHH 3BYKaA (1bA) Ha paccMaTpuBaeMOH TEPPHTOPUH
[pY HAJTHYHH LIYMO3ALUMTHBIX 9KPaHOB

el — . . i —

-

PacyeTHbIe TOYKH
Hctounuk myma —em 4 - .
2 -3 4 | 3 i

ABTOMarucTpa., 46,1 46.9 48.8 | 50,2

Laxa — o — i J

BeiauunHbl npeBbllieHU il JONYCTUMBIX CAHUTAPHBIX HOPM
lpeacraracHel B Tabn. 1.5.

Tadbnuugal.d

[IpeBbliieHHe pacHETHLIX YPOBHEH 3BYKA HAJ AOMYCKAEMBIMH
CAHUTAPHBIMH HOPMAMH TIPH HANUYHH LLIYMO3aIHMTHBIX 3KpaHoB, IBA

| ' ’ ] T PacyeTHBIE TOYKH i
MCTOYHHK lyMa 2 3 4
ABTOM&FHCTp;JIb, _8F9 .8 1 6.2
! L3I(l,____ ! ‘ |

il




AHAJIN3 NOJYYECHHBIX 3HAYEHHH NOKA3bIBAET, YTO YCTRHOBKA
INYMO3AIHTHLIX IKPAHOB 1I03BOJIHT CHH3UTH YPOBEHb IyMa OT
TPAHCHOPTHBIX NOTOKOB HA paccMarpnBaeMoOil TEPppHTOPHH A0
JONYCTHMbIX 3HAYCHU .

BLIBOIBI K PEKOMEHIAIIAA

1. OCHOBHEIM MCTOYMHHKOM BHELIHEIO LIYMa, BO3AEHCTBYIOIIHM
Ha TePPUTOPHIO XXWIOH 3aCTPOUKH U PaCIIONOXKEHHBIC Ha HEH XXKHABIC
JIOMa HaCeJIEHHOI'0 MyHKTa My IIKOBHYH, SBJISETCA TOTOK aBTOMOOIIEIT
no asropopore Mockaa — CmoneHckK (345-i km).

2. lllymMmoBas XxapakTepHCTHKA aBTOTPAHCIIOPTHOrO NMOTOKA Ha
YKa3aHHOM y4aCTKe aBTOIOPOrH COCTaBgeT okoyio 77 nBA B Yac MUK
JHEBHOrO BpeMeHH M 67 nbA B HamOojiee mIyMHBIH 4ac HOYHOTO
BpeMeHH. MakcumanbHbBIH YPOBEHD 3Byka cocTaniser oxosio 90 ABA.

3. PacueTsl NOKa3aJIi, YTO OKHUAAEMbIE YPORHH IIIyMa B PaCYSTHEIX
TOYKaX B 2 M OT (pacazioB >KIWIBIX ZOMOB, 0OpallleHHbIX K aBTOJ0POre H
HauboJiee OJIM3KO K HEH PacHoOJOXEHHBIX, OyAyT NpeBBIIATE
OOITYCTHMBIN YpoBeHDb Ha 3-4 AbA, a B IOMEIUEHHAX XHIBIX IOMOB —
Ha 8-9 nbA.

4. I'na obecrieueHs BoHIONHEHNA TpeOOBaHHH CAHHTAPHEIX HOPM
110 INyMY HEOOXOAMMO OCYLIECTBIIEHUE ITYMO3AIHTHOIO MEpONIPHUATHS,
B KayecCTBE€ KOTOPOIro PEKOMEHAYETCH COOPYKEHHE BIOJb BhIIE-
YKa3aHHOro yyactrka aBroaoporu Mockea — CMONEHCK B YKa3aBHOM
paloHe LIYMO3aUTHOrO 3KpaHa BBICOTOH 5 M, o01uel ANMHOK BMeCTe
¢ 60koBbIMH OTTOHaMH 518 (548) M, B 3aBUCHMOCTH OT KOHQHrypaLuu
O0koOBBIX OTrOHOB., J/IMHA 3KpaHa MOXET YTOYHATBCA HAa MecCTe, HO
YMEHBUIEHHE MPOTAKEHHOCTH 3KpaHa NPHUBCAECT K CHHXXEHHIO
3 PEKTHBHOCTH IKpAHUPOBAHHA HAa NPHEralolleil TepPUTOPHH.

OKpaH HOJDKeH OBITh pacnosioked B 2 M OT T'PaHHIbI KpaiHel
[I0JIOCHI JABMOKEHHA, Hanbosiee OJIH3KON K 3alllMUIaeMOH OT IIyMa
3acTpoiKe.
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5. [IpH ycnioBHH COOpYKEHHS NPEAIaraeMoro 3KpaHa OKHAaeMbIH
IIYMOBOH PEXHM B XXHJILIX MOMEUIEHHAX NOMOB M Ha NMPHIAOMOBbIX
TEPPUTOPUAX HACENIEHHOrO0 NNyHKTa MyulikoBruuM OyAeT yIOBAETBOPATE
TpeboBanusam caHuTapHeix HopM (CH 2.2.4/2.1.8.562-96 «lllym Ha
pabounx MecTax, B NOMEIeHHAX KHJIbIX, 001eCTBEHHBIX 3JaHHI U Ha
Teppn:r'opnu KUITON 3aCTPOMKHU ).
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Cnucoxk npraaThIX 0003HaAYenH i

— YpOBeHb 1iyMa, Ab
— YPOBEHB 3BYKOBOI'O JIABJICHUS B I-H I10/10Ce YacToT, Ab

~ YPOBEHBb 3BYKOBOH MOIITHOCTH B I-H IOJIOCE HacTOT, nb
— YPOBEHbD 3BYKA C HCII0JIb30BAHHEM YaCTOTHOH KOPPEKLIMH A,
IbA

ALCW o — OUEHKA COOTBETCTBHA CyMMApHOTO 1TyMa (OT Bcex
HCTOYHHKOB IMOCTOSSHHOH HHTEHCHBHOCTH) B i-H I10JI0CE
4acTOT HOPMAaTHUBHBIM TpeboBaHuAM, 1b

L,  —CYyMMapHBIH ypOBEHE 3ByKOBOIO JaBICHHS (OT BCEX

UCTOYHUKOB ITOCTOSHHON HHTEHCHBHOCTH) B i-H IIOJI0CE

yacToT, ab

N, n, n, — 9HCJI0 HCTOYHMKOR
— JOIYCTHMBIH YPOBEHb 3BYKOBOI'O IaBJICHUA B i-H I10J10CE

4acToT, Ab
— OPHEHTHPOBOUHAS OLEHKA COOTBETCTBHA CYMMAaPHOTIO

SRS

A

L

dopr

Acym 1p.
myMa (OT BCEX HCTOYHHMKOB) C HCIOJIB30BAHMEM YACTOTHOM
KOppeKLHH A HOPMAaTUBHEIM TpeboBaHMAM, AbA
L,,. —CYMMAapHbIH ypOBEHb 3ByKOBOIO NaBJICHHS (OT BCeX
MCTOYHHUKOB) C HMCIOJb30BAHHEM YAaCTOTHOH KOPPEKIMU
A, nb

~— JAOIyCTUMBIH YPOBEHB 3BYKa C HCIIOJIB30BAHUEM YAaCTOTHOH
Koppekuuu A, nbA

Aoon

L, — OTHOCHTE/IbHAA YaCTOTHAA XapaKTEPUCTHKA KOPPEKLIHH 4 B
i~-d ONIOCE YaCcTOT

L 4 — YPOBEHBb 3BYKA J-I'O HCTOYHHKA C HCHOAb30BaHHEM
YaCTOTHOM koppexkiuu A, nbA

AL, eym mp— OLIEHKA COOTBETCTBHA CYMMapHOro IryMa (ot Bcex

UCTOYHUKOB HEINOCTOSHHOTO LIyMa) ¢ HCNOJNB30BAHHEM
4aCTOTHOH KOppeKuMHd A HOpMaTUBHBIM TpeOOBaHUAM,
obA
— CYMMapHbI# YpPOBEHB 3BYKa (OT BC€X HCTOYHUKOB
HEMOCTOAHHOIO LUIyMa) ¢ HCHIOAB30BAHUEM YaCTOTHOH
koppexuuu A, nbA

Aoxe cym
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AL, . wp — OUCHKA COOTBETCTBHS MAKCHMAJIBHOIO YPOBHA 3BYKa
(OT i ~20 HCTOYHHKA HEMTOCTOAHHOTO LIIyMa) C
HCIOJIb30BaAHHEM YaCTOTHOH KOppeKuu A HOpMAaTHBHBIM
TpeboBannImM, 1bA
— YPOBEHb MAaKCHMaJILHOIO 1IfyMa (OT i-20 HCTOYHHKA

Amaxc,
HEMOCTOAHHOIO IYMa) ¢ HCII0JIb30BaHHEM YaCTOTHOM
KoppekunH A, nbA
L . — JOIyCTHMBIH YpOBEHb MAKCHMAJILHOTO ITyMa, ab

D — (aKTOp HaUpaBJIEHHOCTH HCTOYHHKA IIIyMa
B — 3aTyXaHHe 3ByKa B Bo3ayxe, ib/km

Q — MMPOCTPAHCTBEHHBIH Yol U3/ Ty4eHHs 3ByKa, Cp

r - PaCCTOSHHE OT UCTOUHUKA 1IIYMa N0 pacyeTHON TOUKH, M

B — HOCTOAHHAA NOMEILICHMS, M*

AL~ —1oka3aresib HarpaBJIeHHOCTH HCTOYHHKA, Ob

AL, — CHIDKCHHE YPOBHS 3ByKa 3KpaHamd, IbA

AL, .. — CHIDKCHHE YPOBHS 3BYKa, 3aBHCAILEE OT PACCTOAHUS
pacnpocTpadenus, n1bA

AL, ~ — CHIDKEHME YPOBH 3ByKa 3€JICHBIMH HaCaXKAEHHAMH, NbA

AL,  — CHIDKEHHE YPOBHA 3ByKa, BRI3BAHHOE OrpaHUYeHHOCTBIO

yriia BUIUMOCTH HCTOYHHKA, DA
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