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AHHOTALUUA

Beepenune. OguH 13 mMaBHbIX TEXHOMEHHbIX (hakTOPOB (DOPMUPOBAHNS SKOMOrMYECKUX Npobnem — [OPOXKHO-TPaHCMOPT-
HbIA KOMMIIEKC, OKa3bIBaIOLMI arpecCMBHOE BO3AEVICTBME HA OKPYXaloLlyl cpedy. OTO CBA3aHO C BbICOKMMU Temnamu
yp6aHusauum B Mupe. OOHUM U3 OCHOBHbIX 3KOMOMMYECKMX PUCKOB B MnpoLiecce GypHOro pasBuTUSA rOpPOAOB CHUTAETCS
N3MEHEHWe aKyCTUYeCKOW CpeAbl TOPOACKMX YKL, B CBA3W C POCTOM LLYMOBOTO 3arpsisHeHunsi. HeobxoavmMo BbISSBUTb U CU-
cTeMaTnampoBaTb haKkTopbl, BNMSIOLIME Ha aKyCTUYECKyl cpedy OOLeCTBEHHbIX MPOCTPAHCTB FOPOACKMX YyNuu, Ans no-
CreayloLero BbISIBIIEHNST 3aKOHOMEPHOCTEN MeXAy CTPYKTYpPOW ynul, MX (PYHKLMOHANbHOMO U OOBbEKTHOrO HamnorHeHus
1 3BYKOBOro nangwadra. Llenb nccnegosanvs — BbISBIEHNE U CUCTEMATU3ALMSA OCHOBHBIX (DaKTOpPOB, OnpeaensioLmx
LLYyMOBOE BO3EVICTBME Ha OOLLECTBEHHbIE NPOCTPAHCTBA FOPOACKUX YNNL, KAYeCTBO aKyCTUYECKOW cpeabl YIUYHbIX Tep-
puTOpUIA.

MaTepuanbl u meToabl. Vicnonb3oBanu cregyloume meTogpl: rpadoaHanuTuyeckuii, ob3op, cMctematusaums, CpaBHU-
TEMbHbIN aHanNM3 1 CUHTE3 MO Hay4YHbIM, NUTEPaTYPHbIM UCTOYHMKaM, CBA3aHHBIM C COBPEMEHHBIMU NMOAXO0AaMU K OLEHKe
1 OpraHu3aLmmn akyCTUYeCcKon cpefibl FOPOACKMX MPOCTPAHCTB, a Takke C MeToAamu 3aLMTbl OT TPAHCMOPTHOO LyMa.
PesynbraTtbl. OnpegeneHbl OCHOBHbIE (haKTOpbl, BMSAIOLIME Ha aKyCTUYECKYI0 cpefy YNMYHOrO MPOCTPaHCTBa, a Takke
onpeaensoLme noTeHuman n3MeHeHu, No3BONALLMIA yIyYLUTb 3BYKOBOW NMaHalwadT. PakTopbl akyCTU4eCKoW cpeabl
cMcTemMaTu3npoBaHbl B CrieqytoLye rpynnbl: hakTopbl LWyma — BAVSIOT HA YPOBEHb LUyMa, XapakTep BO3HUKHOBEHWS, pac-
NPOCTPaHEHNS B CPefe U ero CHWKeHUe; pakTopbl 3Byka — OKa3blBalOT BMMSHWE Ha BOCMPUSATUE aKyCTUYECKOW cpefbl,
a TaKkKe Ha Ka4eCcTBO 3BYKOBOTrO NnaHAladta ropoackon ynuLibl.

BbiBoabl. Ha ocHOBe npoBedeHHOro aHanmn3a COBPEMEHHbIX OTEYECTBEHHbIX U 3apyOeXHbIX MCTOYHUKOB, B KOTOPbIX OT-
pakeHbl NOAX0Abl K OLieHKe, MPOEeKTUPOBAHNIO 3BYKOBbIX NaHAWAdTOB, 3aluMTe OT Wyma ypbaH3MpOBaHHbIX TEPPUTOPUNA,
cchopMynMpoBaHO NpPeanonoXeHe O B3aMMOCBSA3M LUYMOBBIX U 3BYKOBbIX (DAaKTOPOB, BIMSIOLLUMX HA KAYeCTBO aKyCcTuye-
CKOW cpefbl, YTO NoATBepXXaaeT HeobxoAMMOCTb OMONMHUTENBHOMO UCCNEAOBAHUS 3TOW 3aBUCUMOCTU U hOPMMPOBaHMSA
HOBOW CTpaTerMm opraHn3aummn 3ByKOBOTro nanaladra obLLeCTBEHHbIX MPOCTPAHCTB rOPOACKMX YKL,
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ABSTRACT

Introduction. One of the main technogenic factors in the formation of environmental problems is the road transport com-
plex, which has an aggressive impact on the environment. This is due to the high rates of urbanisation around the world.
One of the main environmental risks in the process of rapid urban development is considered to be a change in the acoustic
environment of urban streets due to an increase in noise pollution. It is necessary to identify and systematise the fac-
tors affecting the acoustic environment of public spaces of city streets, in order to subsequently identify patterns between
the structure of streets, their functional and object content and the soundscape. The purpose of the study is to identify and
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systematize the main factors determining the noise impact on public spaces of urban streets, the quality of the acoustic
environment of street territories.

Materials and methods. In the course of this study, the following methods were used: graphoanalytic, review, systematisa-
tion, comparative analysis and synthesis based on scientific and literary sources related to modern approaches to the as-
sessment and organisation of the acoustic environment of urban spaces, as well as well as methods of protection from traffic
noise.

Results. The main factors influencing the acoustic environment of the street space are identified, as well as determining
the potential for changes to improve the soundscape. The factors of the acoustic environment are systematised into the fol-
lowing groups: noise factors — affect the noise level, the nature of its occurrence, propagation in the environment and its
reduction; sound factors — influence the perception of the acoustic environment, as well as well as the quality of the sound-
scape of a city street.

Conclusions. Within the framework of this study, based on the analysis of modern domestic and foreign sources, which
reflect approaches to the assessment, design of soundscapes, protection from noise of urbanised territories, an assump-
tion is formulated about the relationship of noise and sound factors affecting the quality of the acoustic environment, which
confirms the need for additional research of this dependence and the formation of a new strategy for the organization
of the soundscape public spaces of city streets.
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BBEJIEHHUE

Bompocsr sxonormueckoir 6€30MacHOCTH TOPOIOB
Ha CETOHSIIHUI JIeHb KaK HUKOTJA aKTyaJbHBL. JTO
CBA3aHO C BBICOKMMHU TEMIIaMH yp6aHH3aum/1 B MHUpE.
‘YBenmueHre ropoACKOr0O HaCeICHUsSI IPOUCXOIUT BCIIE -
CTBUC YIIYUIICHHUA Ka4€CTBaA )KM3HHU B ropoaax, osBJje-
HUS BO3MOYKHOCTEHN NMPOXKUBAHUS B TOPOJICKUX PAlOHAX,
a TaKKe B CBSI3M C POCTOM YHCIIA TOPOJIOB C YIIyUIlIeH-
HOW MH(PACTPYKTYPOH B pa3BUBAIONINXCS cTpaHax [1].
Bce BrinenepeuncienHple MPUYUHBI HEMHHYEMO BEIYT
K BOSHUKHOBEHHIO POOIEM IKOIOTHUECKOM Oe30MacHo-
CTH TOPOJICKOH CpPEIIBL.

OnHUM U3 IVTaBHBIX TEXHOTCHHBIX (JaKTOPOB hOpMH-
POBaHUS IKOJIOTHUECKUX MPOOIIEM SBIISETCS TOPOKHO-
TPAHCIIOPTHBII KOMITJIEKC, OKa3bIBAIOIINI arpecCUBHOC
BO3JICHCTBHE HA OKpYXalonlyro cpeay [2]. OCHOBHBIM
9KOJIOTUIECKAM PUCKOM B TIPOIEcce OYPHOTO pa3BUTHS
TOPOJIOB CUUTACTCS M3MEHEHUE aKyCTHYECKOH Cpelibl
ypOaHU3UPOBAaHHBIX TEPPUTOPHUI MO MPUUMHE POCTa
IIyMOBOTO 3arpsi3HeHus. JJOMUHUPYIOIIMM HCTOYHUKOM
IIyMa CITy’KHUT JOPOXKHOE JIBIKCHHE, OT KOTOPOTO CTpa-
naet 54 % eBponencKoro HaceleHus, MpoKUBaroLe-
r0 B anioMepalusx, coO CpeHUM pacyeTHbIM YPOBHEM
mryma 6oxee 55 ab [3]. s mryma skeine3HOIopOKHOTO
W BO3JYLIHOTO TPAHCHOPTa MPOIEHTHI COCTABIISIOT §
n4 % coorBeTcTBEHHO [3].

ITo manubM cratuctuku, B 40 cyobekrax Poc-
cuiickoit @enepannu Oonee MOTOBHHBI TOPOJCKOTO
HACEJICHUS IOJBEPKCHO HETaTHBHOMY BO3ICHCTBHUIO
JIOPO’KHO-TPAHCIIOPTHOT'O KOMIUIEKCA, B TOM YHCIIE
1 oT gopokHoro mryma [4]. ITo omerkam MocIKOMOHH-
TopuHra, 6osee 70 % TeppUTOPHUIl CTONHUIIBI O/IBEPIKE-
HBI CBEpXHOPMATHBHOH ITyMOBOil Harpy3ke [5]. OnHa
13 IPUYHMH BO3HUKHOBEHUS TEXHOTEHHOTO BO3/ICHCTBHS
Ha ypOaHHM3UPOBAaHHBIE TEPPUTOPUU — POCT aABTO-

MoOmmm3anuu (1mo gaHHbM Ha 1 saBapst 2022 r. B PO
Ha KOKIYIO ThICAYY 4YesloBeK mpuxoautcs 318 aBromo-
omend) [2].

T'opozackoe HaceneHHe MOABEPKEHO MOCTOSIHHOMY
BO3/CICTBUIO IIyMa HA TEPPUTOPUSIX YJIUL MUKPOpaii-
OHOB, Ha pabOYMX MECTAX, a TAKXKE B JKUIIBIX ITOMEIIIe-
Husix. LllymoBoe 3arpsi3HEHHE OKa3bIBACT HETAaTHBHOE
BIMSIHWE HA (PU3MYECKOE U MCUXUYECKOE COCTOSIHHE
KuTeneld. Bo MHOTMX HaydHBIX HCTOYHUKAX [6—8] mpu-
BEJICHBI JaHHBIC, CBUJCTEIBCTBYIOIINE O HAPYIICHHUIX
B paboTe CepAeYHO-COCYANCTOH, IEHTPAILHON U Be-
TETaTHBHOW HEPBHBIX CHUCTEM JIFOJCH, MMOJBEPKEHHBIX
JIOJITOBPEMEHHOMY aHTPONOT€HHOMY IIYMOBOMY BO3-
neiictButo. Takke HeOmarompusATHas aKycTHUecKas
cpena BIUSEeT Ha KOTHUTUBHBIC CTIOCOOHOCTH neTeid [3].
Bceemuphast opranu3zanys 31paBOOXpaHEHUs OLCHUBAET
opems 6omesnelt B EC, CBI3aHHBIX C TIOPOKHBIM JTBIKE-
HHUEM, KaK ©KETOHYIO MOTepo 1,6 MUITHOHA JIET KU3HH
¢ rorpaBkoi Ha nHBaNMHOCTE (DALY), uro nmpuBoaut
K motepe 1—2 mHei B Tooy Ha AyITy HaCEIeHHS, U XapaK-
TEpU3yeT IIyMOBOE 3arpsi3HEHHE KaK HEJOOIICHEHHYIO
yrposy [3].

CrnoxHelmas 3ajjada MOBBIMICHUS KOMPOPTHO-
CTH ¥ 0€30IaCHOCTH TOPOJICKOM CPEebl Ha CEroHsIII-
HUH JICHb 3aCTaBIIET IPaJIOCTPOUTEIICH NCKAaTh HOBBIE
MyTH peIIeHUs NaHHOH npobnemsl. [IpuHATEIE BO MHO-
TUX CTpaHax CTPATeruu 3alllUThl OT LIyMa JIOKa3bIBAIOT
CBOIO A(PPEKTUBHOCTH HA TIPAKTHKE, OTHAKO ITOCTOSHHO
pactymue TpeOOBaHUS K KauyeCTBY TOPOJCKOM Cpesbl,
KOM(OPTY YCIOBHUI >KU3HEIEATSIBHOCTH HACEICHHUS,
OTBEYAIOIINE COBPEMEHHBIM BbI30BaM I'OPOOB, YKa3bl-
BAalOT Ha HEAOCTATOUHOCTH MPUMEHSIEMBIX Mep. B cBs3n
C 9THM B MOCJEIHEE JICCATUIETHE HAOMPAET aKTyasb-
HOCTB TIOJIXO]], B OCHOBE KOTOPOTO JISKUT COXpAaHCHHE
3BYKOBOTO JIaH/IIadTa B IOMOJHEHHE K CTPAaTeTrHuy 3a-
IIUTHI OT HIyMa.
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JlanHOE HampaBieHHE UCCIEAOBAHMM ABISIETCS
HOBBIM U NEPCHEKTUBHBIM, TaK KaK OTPa)kaeT COBpe-
MEHHBIE TeHJICHIINN OTHOILICHUSI K KaueCTBY TOPOJCKON
cpensl. B oTedecTBeHHO M 3apyOeXHON MpakTHKax
IO TEME 3BYKOBOTO JIaH (IIadTa HAKOIJICHO MHOYKECTBO
UCCIIeIOBAHUH TEOPETHUECKOTO U MPAKTHYECKOTO XapaK-
Tepa. M3yueHue 3ByKOBbIX Cpejl BIIEPBbIE HAYATO B KOHIIE
1960-x rr. [TonsiTne «3BykoBOH JaHIAa(T», BBEICHHOE
KaHaJICKIM KOMITO3UTOpOoM, dKosorom P.M. Illeiidepom,
HHTEPIPETUPYET MPOIECCHl B3aUMOICHCTBHS YeIOBEKA
U aKycTuuecKkoil cpesibl [9]. 3ByKoBoii TaHmmadT Xapax-
TEPHU3YETCsI BOCIIPUSITHEM 3BYKOBOH Cpeibl B KOHTEKCTE
C MPUCYLIUM eMy (HU3UYECKUM U SMOILMOHAIBHBIM OT-
kikoM. OCHOBHasl 3a/1a4a 3TOro MOAX0/1a — YTIpaBie-
HHE 3BYKOM, MPEATIOJIAraroniee paiioHaIbHOE TPUMe-
HECHUC U COXPAHCHUEC MO3UTHUBHBIX aKyCTHYCCKUX CPCII.
[Monxon k 3BykoBOMY JTaHAIA(TY TO3BOJISIET MO-HOBOMY
B3IVITHYTh HA TO, KaK HE TOJIBKO aKyCTHKH, HO U TPajIo-
CTPOMTENH, aPXUTEKTOPHI MOT'YT HMCIOJIB30BATh 3BYKO-
BYIO CpeJly B IIPOILECCE MPOEKTUPOBAHUSL.

OTHOCHUTENTBHO MaJIO BHUMAHUS y/IEJSIETCSI B TIPAK-
THUKE TOPOJACKOI'0 IJIaHUPOBAHUA HUCCICAOBAHUAM 3BY-
Ka, YYUTBIBass BXXHBII BKJIAJ 3BYKOBOTo JaHamadra
B TIPOIIECCE PALMOHATIBHOTO TOPOJICKOTO IITAHUPOBAHUS
JUIS YITy4IIeHNs 30POBOH OKpYKaIOIIel cpe/bl KaK He-
OTHEMJIEMOH YaCTH YCTOHYMBBIX TOPOJIOB M COOOIIECTB.
Ha Ga3e n3y4eHHBIX OTEUECTBEHHBIX M 3apyOSKHBIX Ha-
YYHBIX MaT€pUaIOB MOXKXHO O603Ha‘II/ITB JBC KIIKOUCBBIC
MPUYMHBI JAHHOTO SIBJICHUSL:

1. JloMMHHpOBaHHUE BU3YyaIbHOM KyJABTYPBI Ha IPO-
TSODKEHHUHM JIOJITOTO BPEMEHH BO MHOTHX cepax uelo-
BEUECKON JKU3HEEATENIbHOCTHU, BKIIIOUasi apXUTEKTYPY
U TPAZOCTPOUTENHCTBO, HA/l IPYTUMH CEHCOPHBIMH BIIE-
YaTeHusIMH (BKITI04ast 3ByKoBbIe) [ 10].

2. B cymecTByromuX MOAXOAaX, KACAIOLUXCS
AKyCTHYECKOM cpelibl, OCHOBHOM 3aj1adyei sIBIISIETCS
CHIDKEHHE IIIyMOBOTO BO3JCHCTBHSA, COCPEIOTOUEHHOE
Ha YPOBHE 3BYKOBOTO AaBleHUs. MeponpusTus, onu-
CaHHBIC B COBPEMEHHBIX HOPMAaTHUBHBIX aKTaX, OCHOBa-
HbI HA MUHUMHA3allMU HCTAaTUBHOI'O BO3HeﬁCTBHﬂ, 3alu-
Te Jrofiel OT HEeXeNaTeIbHOT0, ONTACHOTO LITyMa. YPOBHU
3ByKa caMH 110 ceOe He JafoT MOJHOTO MPECTABICHHS
0 3BYKOBOI1 cpeJie, a CHIYKEHUE [IyMa MOXKET ObITh MPH-
YMHOH JIpyrHuX nmpooieM. JloMUHHpYIOIIas Ha IPOTsHKe-
HHUM MHOTHIX JIET CTPATET WS 3aIIUTHI OT IIyMa HE YIHUTHI-
BAeT peaIbHbIN ONBIT BOCIPUSTHSI 3ByKOBOTO JIaHAIIA(TA
B ropofckux ycioBusx. [Ipu moaxoae k npoekTuposa-
HUIO, ITIABHOM 3a71a4eil KOTOPOI'o CIIY’KUT KOMIUIEKCHOE
paccMOTpeHHe aKyCTUUECKON CUTyalluu, OCHOBAHHOM
HAa 3BYKOBBIX MPEANOYTEHUSX JIFO/IeH, 3ByK BOCIIPUHH-
MaeTcs KaKk pecype, KOTOPBIil Ba)KHO COXPAHSTh M yITyd-
mark 1715t pOPMUPOBAHUSI KAUECTBEHHOM rOPOJICKOM cpe-
nel [11, 12]. JlaHHBIH TOIX0 K 3BYKOBOMY JIaHIIIA(TY
BKJTIOUAET J100aBIICHHIE WITH YCUIICHUE JKETAEMBIX 3BYKOB,
a TaK)K€ YMCHBIICHUEC WM YCTPAHCHUEC HEKEIIATCIIbHBIX.
BrnusiHue 3ByKoBOil cpe/ibl Ha 3710pOBbE, KaUECTBO KU3HU
YeJI0BeKa TaKKe CYIIECTBEHHO, KaK 1 IIIyMOBOE BO3ZICH-
ctBHe. B oTinuune ot aryma 3BYyK CHOCO6€H OKa3bIBaTh
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TIOJIOKUTEIBHOE BIMSHUE HA (PU3MYECKOE M TICHXHYe-
CKO€ COCTOSIHHE, 3BYKH TIPUPOIbI CIIOCOOCTBYIOT BOCCTa-
HOBJICHHIO TIOCJIE NTepeHeceHHoro crpecca [13]. B memsax
MOBBIIIEHHS d(PEKTUBHOCTH MEPOTIPHUSATHIA 10 O0pbOe
C IITyMOBEIM 3arpsi3HEHHEM B (POpPMUPOBAaHUIO OIaro-
IIPUATHON aKyCTHUECKOU CpPeJibl TOPOICKUX TEPPUTOPHI
HeoOxoauMa (hOpMYITMpOBKa 3HAHUI B IPAKTHKE TPaIo-
CTPOUTENBCTBA O 3BYKOBBIX JIaHIMA(PTaX B KOHTEKCTE
B3aMMOCBA3U UCTOYHUKOB 3BYKa U UX SMOLIMOHAJILHOT'O
BOCHPHSTHS.

[TpumeHeHNEe METOI0OB CO3/IaHuUsI TO3NTHBHBIX 3BY-
KOBBIX J'IaH}IH_Iaq)TOB B IMpoHeCCC MPOCKTUPOBAHUSA T'O-
POJICKOTO YIIMYHOTO MPOCTPAHCTBA IMEET BAXKHOE 3HAYC-
HHUE B (popMIpOBaHNH OE30MIACHON U TPUBIICKATEIEHON
ropoackoi cpeasl. IIpocTpaHCTBO ynuIbl BKIKOYAET
HE TOJIBKO TPAaH3UTHYIO (PYHKIIHIO JIUTsI MOTOPH3HPOBAH-
HOTO U HEMOTOPH30BAHHOTO TPAHCIOPTA M MELIEXO0/I0B,
HO CO3/Ia€T YCJIOBUS JUT COLMATIBHOTO B3aUMOJICHCTBHS
U SBISIETCS] IEHTPOM 0O0IecTBeHHOW >kn3HU. [lonb30-
BaTeNn OOIIECTBEHHBIX MTPOCTPAHCTB YNIHUIl Hamboiee
MO/IBEPXKEHBI [IIyMOBOH Harpy3ke, a Tak)ke HeraTHBHO-
MY 3ByKOBOMY BO3JICHCTBHIO, TaK KaK HAXOISTCS B He-
MTOCPEACTBEHHON OIM30CTH K THHEITHOMY HCTOYHHKY
1ryma. BaykHO KOMITIIEKCHO OJIXOMTh K PELIEHHIO ATOTO
BOIIPOCA, OCYIIECTBIISIS 3AIUTHBIE MEPOIIPHATHS B COBO-
KyITHOCTH C ITOBBIIIEHHEM KaueCcTBa aKyCTHIECKOH cpe-
JIbI TOPOACKUX YJIIMYHBIX IIPOCTPAHCTB HA KAXKIOM DTalle
TPaJIOCTPOUTEIILHON JIESITENTbHOCTH.

W3ydenne 3apyOeKHBIX 1 OTEUECTBECHHBIX HAYYHBIX
TpyZOB B chepe npeodpa3oBaHus 1 COXPAHEHUS 3BYKO-
BBIX JIAHJIA(TOB TOPOJCKUX TEPPUTOPHIA TTO3BOIHIIO
BBISIBUTH: MOJXOJBI K MCCIETOBAHUIO aKyCTHYECKON
Cpeabl; METO/bI KOJIMUECTBEHHOM U KaUEeCTBEHHOM OLICH-
K1 BO3JICHCTBHS 3BYKa Ha OKpYXKaIoIlee IMPOCTPAHCTBO
1 YeJI0BEKa, B TOM YHCIie pa3paboTaHHbIE HA OCHOBE CO-
BPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIIOTHHA C UCTIONb-
30BaHHEM MAIIHHHOTO O00y4YEHUs; B3aHMOCBSI3U MEXKIY
KaueCTBOM 3BYKOBOH CpENbl U T'PajloCTPOUTEIBHBIMU
napameTrpamu ypOaHU3UPOBAHHBIX TEPPUTOPHI JUTS J0-
CTYO)KCHUSI [IETIM YCTOHYMBOTO Pa3BUTHSL.

Ilepen TeM Kak pacCMOTPETh COBPEMEHHBIE TEH-
JICHIIUK HAy4YHBIX pabOT 10 TeMe 3BYKOBOTO JIaH [IadTa
Ba)KHO OTMETHTH OCHOBHBIE TTOJIXO/BI K (JOPMHUPOBAHHIO
KadeCTBEHHBIX aKyCTHIECKUX CPE, BXOSIINE B HHIHEII-
HHE CTPATErny 10 UX COXPAHEHHIO U MPeoOpa30BaHUIO,
a TaKk’ke B OCHOBY JIJaHHOTO MccienoBaHus. B cBoem
tpyze [14] b. Xemncrpem (2003), cnexyst padbore Amby
(1993), onuceiBaeT TpU pasiIMYHBIX OOMIMX MOAXOA
K YIPaBJIEHHIO 3ByKOBOH Cpe/oii: 000pOHHUTETbHBIH, Ha-
CTYHaTeNbHBIN 1 TBOpYeckuid (puc. 1). 3amuTHas cTpa-
TErusa HampaBJiCHAa Ha NPCAOTBpalICHUE HETAaTUBHOTO
BIIMSTHUS 3BYKOB, KOTOPBIE CUUTAIOTCS HEXKeEIaTelbHbI-
MU WU OTIACHBIMH; HACTYTIATENIbHAS CTPATET s OOJbIIIe
OpPHEHTHPOBAHA Ha BBISBICHHE KauecTBa 3ByKOBOH cpe-
b1 JUTS IPUIAHKS MY JJOJDKHOTO 3HAYCHHS; TBOpUECKast
CTpaTerusl BKIIOYAET BBEACHUE WIIM YCHJICHHE XKela-
eMbIx 3BykoB. PasBuBas mbiciu b. Xemnctpema, I. Cep-
BeH (2016) mpearaer [ 15] coOCTBEHHYO TPEXJacTHYIO
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3amuTHas CTpaTerus

v

HaCTynaTeana;I cTparerus

v

TBopueckas crparerus

Puc. 1. Crparerust npeoOpa3oBaHus 3ByKOBOTO JaHmadTa
b. Xenncrpema (2003)

cTpareruio (3 Kareropun) 1o npeodpazoBaHUIO aKyCTH-
Y4eCKO# cpenpl (puc. 2):

* kareropus I kacaercs cTparernyeckoi Jokaiu3a-
K QYHKIMI 1 ee BIMSIHUS Ha 3ByKOBYIO cpeny. Hau-
0o0s1e€e TUMHYHBIM MMPUMCHCHUEM KaTCTOpHUU 1 sBnsgercs
MIPEAOTBpAIICHIE HEKEIATeIbHBIX 3BYKOB ITyTEM 00eC-
MICYCHUS IOCTATOYHOTO PACCTOSHUS,

» kareropus Il cBsizaHa ¢ paccCMOTpPEHUEM TOTO,
KaK TaKue¢ BMEIIATCJIbCTBA B .]'IaHlIHIa(I)T, KaK 1mymo3sa-
IIUTA, TOTOTpapuIeCKue H3MEHEHHS HITH IPHIMCHCHHE
AKyCTHUYECKHU MOIXO/SIIMX MaTepPUajIoB, MOTYT OBITh HC-
TMOJIB30BAaHbI JIJI1 YMCHBIICHUA HECXKECIATCIIbHBIX 3BYKOB
B JIAaHHOU 00JIaCTH;

» kareropus I kacaercs mpeaHaMepEHHOTO BBEJIE-
HUS DJIEMEHTOB, KOTOPBIE TIPOM3BO/ISIT JKETaeMbIH 3BYK,
TaKUX KaK BOIHBIE OOBEKTHI, IENECT PACTUTEIFHOCTH,
TpaBUIHBIC MEIIEXOTHBIC TOPOKKH, OMOTOITBI IS TITHIT
WITH 3ByKOBOE MCKYCCTBO. TakrM 00pa3oM, OCHOBHOE BHH-
MaHUE YACIACTCA MOJIOKUTEIIbHBIM 3ByKOBBIM KaU€CTBAM,
KOTOPBIC CO3HATEITFHO CTUMYIUPYIOTCS WM BHEIPSIFOTCSL.

I
Jlokanu3anus
GbyHKIHI

11
‘VMeHbIIeHUE
HEXKeJIaTeIbHBIX
3BYKOB

111
Baenenue
TOJIOKHTCIIBHBIX
3BYKOB

Puc. 2. Crparerus npeodpa3oBaHus 3ByKOBOro JaHamadra
I'. Cepaen (2016)

O0a nosxosia OTBEYAIOT COBPEMEHHBIM TPEOOBAHH-
SIM, TIPEBSABIIIEMBIM B 00JIaCTH Pa3BUTHS OOIECTBEH-
HBIX MIPOCTPAHCTB FOPOACKUX TEPPUTOPHIL, B TOM UHCIIE
VIIHIL, 71 CO3/1aHusi KoM(OPTHOM U 0E30IacHOM Cpe/Ib
KHU3HEESTENbHOCTH HaceiaeHust. OTHAKO MOAXObI HO-
CSIT JOCTATOYHO OOIIUH XapaKkTep M HE UMEIOT KOHKpeT-
HBIX MEPOIPHATHH, OCHOBAaHHBIX Ha JIOCTOBEPHBIX JaH-
HBIX O B3aWMOCBSI3M KQUECTBEHHBIX 1 KOJIMYECTBEHHBIX
XapaKTePUCTHK BOCIIPUSTHUS 3ByKOBOTO JlaH madra ue-
JIOBEKOM U NMPOCTPAHCTBEHHBIX XapaKTEPUCTHK TOPOJ-
CKOM 3aCTPOMKH.

W3yuas 3apyOexHbIe HCCISOBAHUSA, MOXKHO OTME-
TUTh OT'POMHBIN HAKOIUICHHBIH TEOPETUYECKUH U TpaK-
TUYECKUH OTBIT B Cepe OIMEHKU ICUXUIESCKOTO U (Hu-
3MYECKOTO BIMSHHA 3BYKOBOTO JaHIIa(Ta Ha YeJIOBeKa
B COBOKYIHOCTH C pa3IHYHBIMU KOMIIOHEHTAMHU Cpe-
b1, MOP(OJIOTHEN TTPOCTPAHCTBA, BU3YaIbHOTO BOCIIPH-
SATHSL.

B cratbe [16] uccnenoBaHo BIUSHHE 3BYKOBOTO
JaHAmadTa Ha ICUXUIECKOE COCTOSHUE M MOBE/ICHHE
yenoBeka. [[poananu3upoBana peakius Jroel Ha ecTe-
CTBEHHBIE U AaHTPOINOTEHHBIE 3BYKU B YCIOBHSAX TOPOA-
CKOM 3aCTPOMKH.

ABTOpHI yOnuKkanuu [17] mpoBenn cpaBHUTENb-
HYIO OIIEHKY 3BYKOBBIX JIaHIIA(TOB B KOHTEKCTE pa3-
JMYHBIX BUJOB JESTEIBHOCTH MEIIEXOJHBIX 30H, IPH-
JIeraroInX K MarucTpajJbHBIM JoporaM. BrisBieHo,
YTO B MEMIEXOHBIX 30HaX C MOCTOSHHBIM LIYMOM JI0-
PO’KHOTO ABM>KEHUSI IPUCYTCTBUE 3HAUNTEIIBHBIX 3ByKOB
YEIIOBEUECKOHN MEATEIBHOCTH MPUBOIUT K CHIIKCHUIO
BOCIPHHUMAEMOTO0 TIPe00iIaiaHns TPAHCIIOPTHOTO IITyMa
U TIOBBIIICHUIO aKyCTHYECKOTO KoM(opTa, HECMOTPS
Ha 6oJree BBICOKYIO aKyCTHUECKYIO 3HEPIHIO.

B uccnenosanuu [18] paccMOTpeHO BAMSHUE 3BYKa
Ha BOCHPUSTHE TPAHUIL] 3aCTPOHKH B TOPOACKUX YIHI-
HBIX KaHbOHAX C Pa3JUYHBIM OTHOIICHHEM BBICOTHI
3aHUI K UX MUpHUHE. Pe3ynprarsl 3KcepUMeHTa I0-
Ka3bIBAIOT, YTO BOCHPUHUMAEMbIE 3aMKHYTOCTb, HPO-
CTOp U MPHUATHOCTH BU3YAIbHBIX CTUMYJIOB CHIKAIOTCS
MO0 MEpPEe YBEIHUEHUS! OTHOIIECHUS BBICOTHI K IIMPHHE.
[Ipencraienne 3ByKa 3HAYUTEIHHO BIMSACT HA BOCHIPH-
ATHE JIMHUM 3aCTPOUKH U BOCIPHUHUMAEMOTO IIPOCTO-
pa, B TO BpeMsI Kak Ha BOCIIPHHUMAEMYIO MPUSTHOCTh
3BYK IMEET MUHUMAJILHOE BO3/IeHiCTBHE. BimsiHue 3ByKa
Ha CyObEKTHBHBIC PEaKIuy 00Jiee XapaKTepHO JUIs y3KUX
YIINLL, YeM JUTS INHPOKHX.

Taxske Ha 3BYKOBOE BOCIHPHUSITHE BIHSIOT U BHU3Y-
anbHBIE 00pa3bl 03eJICHEHHBIX MPOocTpaHCTB. IIposenen
SKCIIEPUMEHT, B XO/I¢ KOTOPOTO OLIEHEHO BIIUSIHUE BU3Y-
QJIBHBIX CTUMYJIOB — JIMCTBBI JA€PEBBEB, MTOIIAIAOIINX
B KaJIp MaHOPaMHBIX CHUMKOB [ 19]. [lepeBbs oka3piBanu
MOJIOXKUTENIBHOE BO3/ICHCTBIE Ha JIFOJEH, OLIEHUBAIOIUX
3BYKOBYIO CpEJy HCCIIEAYEMOTO IIPOCTPAHCTBA.

B pa6ore [20] pa3paboTaHa METOIOJIOTHSI, TIPHU-
MeHsemas JUIsl cTpaTuUuKaluyd TOPOACKHX JOpOT
10 MX (PyHKIIMOHAIBHOCTHU TOJBKO C YYETOM TOPOACKUX
ocobennocreit. [Ipeanonaraercs, 4To 3TO UHCTPYMEHT
JUIS TPYTIITUPOBKYU TIOXOXKHX YIIHIL U, CIIEJOBATEIBHO,
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mymMa JI0pOKHOTO JIBUKEHUSI, TO3BOJISIONINN CIeLHU-
AJINCTaM I10 TOPOJICKOMY TUTAHUPOBAHUIO M TPAHCIIOPTY
MOAJEPIKUBATH CHUOKEHHE BO3JEUCTBHUS LITyMa Ha JIFONIEH.

Ienbro u3yueHUst KUTaHCKUX aBTOPOB [21] aBmus-
€TCsI OTIpe/IeIEHNEe METOI0B CHIDKEHHS YPOBHS IIyMa
OT TPAHCIOPTA M YBEJIMUYEHUs] TUXHUX 30H B CEIbCKUX
KUJIBIX paiioHax Kurast myTeM ynpaBieHHs OTHOCUTEIb-
HBIM MECTOTIOJIOKEHHEM 1 TOPOICKUMHU MOp(oIornye-
CKHMH MapaMeTpamH.

OteuecTBEHHBIE HCCJICIOBAaHMA 3BYKa IIOKa HE Ta-
KH€ MHOTOUHCIICHHBIE, KaK 3apyOeiHBIE, OTHAKO MOXKHO
BBIJICJIUTH HECKOJIBKO U3 HEMHOTHX MPAKTHYECKUX PaloT.
B nayunom tpyzne M.A. UyOykoBoii [22] npexicrasieH
MOAXO/ K aHAJIM3Y 3BYKOBBIX JIAHAMIA(TOB TOPOICKHX
TEPPUTOPUIL U MPEJIOAKEHA METOOIOT U OIMCAHUS TO-
POJICKOM aKyCTUYECKOM Cpefibl, a TAK:KE IIPUBEACHBI CO-
IIOJIOT MYECKHE NCCIIEI0BAHNSI MHEHHH TOPOKaH O KOM-
(hopTHOCTH 3BYKOBO# CpEIbI.

B nayunoit pabote [23] C.B. Kopauenko paccmo-
TPEHBI MPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHO-
CTH MEXJly pa3IMYHBIMH MCTOYHMKAMHU 3ByKa W aKy-
CTHYECKUM KaueCTBOM Cpeilbl Ha ypOaHM3MPOBAHHBIX
TEPPUTOPHSIX. A Taxke pazpaboTaHa KOPPENSIIHOH-
Hasi MOZIENb, MO3BOJISIOILAs IPOTHO3UPOBATh U3MEHEHHE
KPHUTEPUEB SMOIOHATIBHO BOCIIPHHUMAEMOT'0 KauecTBa
TOPOZCKOH Cpelbl B 3aBICHMOCTH OT MCTOYHHKA 3BYKA.
OnucaHbl OCHOBHBIE MPUHIIUIIBI CHUKEHUS YPOBHS TO-
POJICKOTO ILIIyMa U CO3JaHUs TO3UTUBHOM aKyCTHYECKOU
cpexsl [24]. B crarse [9] chopmymupoBaHO HOBOE ITO-
HSITHE — (DOHOTOII, TIPEAHA3HAYECHHOE /ISl KOMIJIEKCHON
OLICHKH aKyCTHUYECKOI'0 KauecTBa ropockoit cpenpl. do-
HOTOII SIBJISIETCSI YaCThIO 3ByKOBOM Cpe/Ibl, OTIIMYAIOILEH-
Cs1 OT OKpYKaroleit armocdepbl 0COOBIM aKyCTHYECKUM
pexxuMoM. DOHOTOI 33Ja€T OCHOBHBIE aKyCTHUECKHE
XapaKTEPHUCTHKH, OMPEAEISIst KPyT OPTaHU3MOB, KOTO-
pBI€ MOTYT CYIIECTBOBATh B JaHHOH sKocucTeMe. Takxke
B JIaHHOW CTaThe /IS OLIEHKH aKyCTHUYECKOTO peXumMa
ypOaHU3UPOBaHHBIX TEPPUTOPHI BBEIEM HOBBIN ITO-
Kazaresb — ropoJickoi akyctuueckuii nuujexe (Urban
Acoustic Index, UAI).

AHam3 0TeYeCTBEHHBIX 1 3aPyOSKHBIX HCTOUHHUKOB
TIOKa3bIBaCT BOCTPEOOBAHHOCTH U aKTyaJbHOCTh COBpE-
MEHHBIX HOJXO/I0B K (POPMUPOBAHHUIO TIO3UTHBHON aKy-
CTUYECKON CpeJIbl, OCHOBAaHHBIX HA CTPATETMIX 3aIUTHI
OT IIIyMa, COXPAHEHUs] U BHEPEHHUS JKEIaeMbIX 3BYKOB
B HCCIIeyeMOoe MPOCTPAHCTBO. B cBsA3M ¢ 3THM HE0OX0-
MO COPMYIUPOBATH (PAKTOPHI, BIUSIOIIHE HA aKyCTH-
YECKYIO Cpey OOIIECTBEHHBIX IPOCTPAHCTB TOPOICKUX
YIUI, JJS MOCIEAYIONIETO BBISBICHUS 3aKOHOMEPHO-
CTEH MEXIy CTPYKTYPOH yiHIl, NX (DyHKIIMOHAIHLHOTO
1 00BEKTHOTO HANOJIHEHUSI ¥ 3ByKOBOTO JIaHAIIA(TA.

MATEPHAJIBI U METO/JbI

HWcmonp3oBanu cieayroniie MeToabl: rpadoana-
JTUTAYCCKIHA, 0030p, CHCTEMATH3AIINs, CPABHUTEIHHBIH
aHaJIM3 ¥ CUHTE3 [0 HAyYHBIM, JIUTEPATYPHBIM UCTOUHU-
KaM, CBSI3aHHBIM C COBPEMEHHBIMH TTOIXOIAMH K OIIEHKE
W OpTaHM3allA aKyCTHUECKOU CPEeIbl TOPOICKUX TIPO-
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CTPAHCTB, a TAKKE C METOAAMH 3AIIUTHI OT TPAHCIIOPT-
Horo nryma. ITonck BeIONHEH B 0a3ax JaHHBIX Scopus
n Web of Science, a Takxe B Hay4HOH 21€KTPOHHOW OU-
6nuorteke elLibrary ¢ MCIOJNIB30BAHUEM COOTBETCTBYIO-
IMUX KITIOYEBBIX CJIOB: 3aIlUTA OT LIyMa, TOPOJ, aKyCTH-
yeckasi cpejia, 3ByKOBOH JIaH (AT, TOPOJICKHE YIUIIBI,
00II[eCTBEHHBIE MMPOCTPAHCTBA.

[Tonck m cucTemMaru3anus NaHHBIX ITPOU3BOIM-
JIMCh Ha BBIYMCIIUTEIBHOM KOMIUIEKCE BBICOKOH MPOM3-
BOJIUTEJILHOCTH, BHEAPECHHOM Ha Kadeape u(poBbIX
TEXHOJIOTHI B ypOaHUCTHKE, apXUTEKTYpe U CTPOH-
tenbeTBe Boarl'TY B pamkax peanusanuu IporpaMMel
CTPaTErHueCcKOro akaleMUIecKoro nuaepcTaa «lIpropu-
TeT-2030%.

Lenb nccenoBaHnst — BBISBICHHE OCHOBHBIX (DaKx-
TOPOB, OIPEEISIOIINX IIIyMOBOE BO3/ICHCTBHE Ha 00I1Ie-
CTBEHHBIE NPOCTPAHCTBA FOPOJACKHX YIHUI], KA4ECTBO
AKyCTHUYECKOH CpeJIbl YIINYHBIX TEPPUTOPHHL.

Br16op TeMbr uccnenoBanus 000CHOBAH aKTyallb-
HOCTBIO HalpaBJICHHUsI B U3yUYEHUH TOPOJICKOTO 3BYKa
U METOZ0B 0OpHOBI C ITYMOBBIM 3arpsi3sHeHueM. [1Iu-
pokasi peanu3anus rocylapCTBEHHbBIX, PETHOHATIBHBIX
U TOPOJCKHUX MPOTrpaMM B OTE€UECTBEHHONW M MHPOBOU
TpaJIOCTPOUTEINHHBIX PAKTHKAX, [TTABHOM 3a/1aueii KOTo-
PBIX SIBIISIETCSI CO3/IaHUE KOM(OPTHON TOPOJICKON Cpe/Ibl,
MOITBEPXKAIOT AKTyaJIbHOCTh BEIOPAHHOH TEMBI.

PE3VYJIBTATHI HCCJIEJOBAHUA

Topoxckue ynuipl odecrneunBarT pasHooOpasue
(hyHKIMH, KOM(pOPTHOE U OE30IMacHOE TBIKCHHE TPAHC-
nopra u neutexogoB. Comtacuo CII «I'pagoctponTens-
ctBO. [ImaHupoBKa M 3aCTPOiiKa TOPOJCKUX U CETbCKUX
MOCETICHUI», yIUIla — TepPUTOPHUs OOIIEro MOIH30Ba-
HUS, OTPAaHUYCHHAS KPACHBIMUE JIMHUASMHA YIIHIHO-TOPOXK-
Hoti cetr (YIC) ropona. B cBoro ouepesib, 00IIeCTBEHHOE
MPOCTPAHCTBO — 3TO CBOOOIHAS TS TIOCEIIICHHS JIFOIeH
C pa3IHYHBIMH HEISIMHE (peKpeartist, KOMMYHHKAIIUS, J10-
CYT U T.JI.) TeppuTOpusi. TeppUTOPHIO OOIIETO MOJIB30-
BaHMS YITUIIBI YCIIOBHO MOJKHO Pa3eiUTh HA JBE YaCTHU:
TPAHCIIOPTHYIO 30HY U OECTPAHCIIOPTHOE MIPOCTPAHCTBO
(oOIIeCTBeHHYIO 30HY). XapaKTepHOE IS YIHUYHOTO
MIPOCTPAHCTBA PACHOIOKEHIE TPAHCTIOPTHON M 001I1e-
CTBEHHO-/ICTIOBON (PYHKIIMI B HETTOCPESICTBEHHOH OITH-
30CTHU JPYT OT JIpyra CO3IaeT MHOXKECTBO MPOOJIeM TpH-
POTHO-KOJIOTHIECKOTO XapaKTepa, B IIEPEUeHb KOTOPBIX
BXOIUT ITYMOBOE 3arpsi3HeHHE. MHOTHE eBpOIeicKie
U POCCUIICKHE TOCYIapCTBEHHBIC MPOTPAMMBI U TIPOCKTHI,
OTpaXKAIOIINE COBPEMEHHBIE MOAXObI K TIIAHUPOBAHUIO
U TIPOCKTUPOBAHHIO TOPOJCKHX YITUII, OJJHAM U3 OCHOB-
HBIX ACIEKTOB YCTOWYMBOIO PAa3BUTHSI CUUTAIOT IKOJIO-
TUYECKHM, OTBCUAIOIIMI 3a TTOBBIIICHUE YKOJIOTHUECKOM
0e30ITaCHOCTH TEPPUTOPHHU TOPOJICKIX YITUI] 32 CUET CHU-
JKCHUS BIIMSIHUSI HEraTHBHBIX Bo3zeiicTBril. OCHOBHOE Ha-
3HaYeHue (eeparbHOro nmpoekra « @opMrupoBaHUEe KOM-
(hOpTHOIA TOPOIICKOH CPEIbI» — «OCYIIECTBUTH MMITYIIBCH
JUTS TIOBBIIIICHUS] MH/IEKCA €€ KauecTBa, CO3/1aTh MEXaH!3-
MBI €€ KOMITJICKCHOTO Pa3BHTHSA M 00ECICUUTH PaIno-
HabHOE U 3(P(QEeKTHBHOE MCIIONB30BaHUE TSPPUTOPHIA
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AKycTI/I‘{eCKaSI cpena

3amuTa oT 1Iyma

Iym — ¢axTop
Jerpaganum
cpensl,
HEOOXOIMMO
CHIKATh YPOBEHb
nryma

CoxpaHeHHEe 3BYKOBOTO
nmaggmadTa

3ByK — pecype,
KOTOPBIH
HEO0OXOIIMO
COXpPaHSTh

Puc. 3. [Togxon k oprann3anyy 3ByKOBOTO JIaHAMIA(Ta OONIECTBEHHBIX MPOCTPAHCTB TOPOJICKHX YITHUIL

TOPOJICKUX YJIUL. YIy4LIEHUE FOPOJCKON aKyCTUUECKON
Cpelbl CBSI3aHO C LEISIMA yCTOWYMBOTO passutus Op-
ranu3aimu O0benuHeHHbIX Harwii. YeroliunBeie ropo-
Jla ¥ COOOIIECTBA SBISIOTCS OIHOW M3 IIABHBIX IIEJICH
(mems 11), B pamkax koTopsix 3ama4gn Ha 2030 . BKiIIOUa-
0T CHUKCHUC HC6HaFOHpI/IHTHOF (6] BO3}1617[CTBI/ISI ropoaoB
B [IEpECcUeTe Ha YNy HACEICHUSI, OKPYKAIOIIYIO CPEITY
n obecrniedeHre BCeoOIero 1ocTymna K 0e30macHbIM, HH-
KIIFO3MBHBIM U JOCTYIHBIM, 3€JICHBIM U O6I_HCCTBCHHBIM
npoctpancTaM [3]. CoracHo MOMIOKEHUSIM JOKYMEHTa
3eJICHBIC W APYTHE OOIIECTBEHHBIC MeCTa TPEOYIOT JI0-
CTaTOYHO HU3KOTO YPOBHSI IITyMa JIsI OOSCIICUeHUSI JKela-
eMoil pyHKIUH. 3BYKOBOH JIaHIIAPT — HEOTheMIIeMast
4acTh aKyCTHUYCCKON 0S30MTaCHOCTH YPOaHM3HPOBAHHBIX
TEPPUTOPHUI U €T0 Ka9eCTBO JOJDKHO COOTBETCTBOBATH
TMPUHATBIM HOPMAaTUBaM U IporpamMmmMam.

Cornacno SO 12913-1:2014 3BykoBoii tanamadT —
aKyCTHYecKasl cpeia, BOCIPHHAMAEMast HITH TIePeKIBac-
Mast W/ TTOHIMaeMasi JIFOAbMH B KOHTEKCTE, a aKyCTH-
YecKast Cpejia — COBOKYITHOCTB 3BYKOB M3 BCEX HCTOYHU-
KOB, HaXOASALIMXCS B OKpY»Xarole cpene. B poccuiickux
HOPMATHBHBIX TOKYMEHTaX (OPMYIHPOBKH O 3ByKOBOM
nanmmadre orcyreryrot, B CIT 51.13330.2011 «3anmra
OT TIyMay CofepiKarcsl 00s3aTebHbIC TPEOOBaHMS K 3a-
IIUATE OT IITyMa, KOTOPBIE JOJDKHBI BBITOIHSITHCS ITPH TUIA-
HHPOBKE ¥ 3aCTPOHKE TOPOJICKHUX U CEIIbCKUX MTOCEIICHHUH,
U 00CCIICUCHUIO HOPMATUBHBIX MapaMETPOB aKyCTH-
geckoit cpenpl. KoMpopTHOCTH 3ByKOBOTO NaHamadra
Ha CETOIHAIIHUN JICHb HE UMEET TOYHOTO OTPECTICHUS,
TaK Kak sIBJISETCA KOHUEeNTyalbHOU. J[J11 MHOTHX y4e-
HBIX 3TO OOIIMPHOE IOJIE JUIS HCCIICAOBATEIILCKOM Jes-
TENFHOCTH, Tpelyroriee Ooee ITyOOKOTO N3yUIeHHS, TaK
KaK Ha aKyCTHYECKHI KOM(OPT B TOPOJICKUX OTKPBITHIX
MPOCTPAHCTBAX MOTYT BJIHSATH OIPEICIICHHBIC TPOCTPaH-

CTBEHHBIE M KOJIOTHUECKUE (haKTOPBI, a TAKIKE COLIHAIIb-
HBIC U TTOBEJICHYECKHE XapaKTEPUCTHKH MOJIb30BaTENICH.

Taknum oOpaszom, U peann3aiiy MoaXoAa K op-
raHU3aluyd KOM(OPTHOTO 3BYKOBOTO JaHAMmadTa 00-
IIECTBEHHBIX MPOCTPAHCTB TOPOICKUX yiuIl (puc. 3),
OTBEYAIOIEro TPeOOBAHHUSIM YCTOMYUBOTO PA3BUTHS
ypOaHN3UPOBAHHBIX TEPPUTOPHH, HEOOXOAUMO ChOp-
MYJIMPOBaTh OCHOBHBIE (haKTOPBI, BIUSIOIINE HA aKy-
CTHUYECKYIO Cpe/ly YIUYHOrO MPOCTPAHCTBA, a TaKXKe
OIpEeAEIIAIOINE TIOTEHIINAN YU K TpeoOpa30BaHHI0
€€ CTPYKTYPBI C HETbI0 YAyUIICHNS 3ByKOBBIX KaueCTB.

AKycTrudeckas cpefia B 30HE 0OIIECTBEHHBIX TIPO-
CTPAHCTB FOPOICKUX YIIUI] PACCMOTPEHA KaK CHUCTEMa,
COCTOSIIIAs U3 COBOKYITHOCTH 3JIEMEHTOB (puc. 4):

* IIIyM — K ATOH Kareropuu OTHOCSTCS 3BYK WITH CO-
BOKYITHOCTB 3BYKOB, OKa3bIBAIOIINX BPEIHOE WIIH pa3/ipa-

Toponckast cpena

Axyctuueckas
cpena

YenmoBek

DaxTopsl
MIPUPOJHON CPEbI

[Tym
U
iy
3ByK

Puc. 4. Mozgenb akycTHYeCKOH cpe/ibl OOIIECTBEHHBIX MPO-
CTPAHCTB TOPOJICKHX YIHI]
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JKarolee BO3ACHCTBHE Ha OPraHU3M YeJIOBeKa, CHIKa-
IOIIUX €ro PabOTOCIMOCOOHOCTh (JIMHCHHBIN MCTOYHUK
IITyMa — aBTOMAaTrACTPab);

¢ 3BYKHU — BC€ BOCIIPUHUMACMBIC 3BYKH, HAXO -
IIMecs B OKPY’KarolleM MPOCTPaHCTBE;

* (haxTOpPBI IPHPOAHON Cpesl — (HaKTOPHI, CO3Ma-
IOIUEC YCIIOBUS, IO BIMAHUEM KOTOPBIX 3BYK U3MCHACT
HalpaBJICHHE Ha ITyTH PaclpoOCTPaHEHUs B cpesie (BIaxkK-
HOCTb, TEMIIepaTypa, AaBJICHUE, BETEP, TIOBEPXHOCTHBIN
MTOKPOB 3eMJIH, aTMOC(hepHbIe 0caiku) [25];

* YEJOBEK — LEHTPAJbHBIH KOMIIOHEHT 00IIe-
CTBEHHOTO MPOCTPAHCTBA TOPOJICKON YIHUIbI, KOTOPBIH,
HaXoJSICh B aKyCTHUYECKOW cpele, BOCIPUHUMACT €e
B KOHTEKCTE.

Kaskaplil 251eMEHT cUCTEMBI XapaKTepU3yeTcsi MHO-
KeCTBOM (DaKTOPOB, COCTOSILIMX U3 MapaMeTpPOB M Xa-
PaKTepUCTHK, OKa3bIBAIOIINX TY WM MHYIO CTEIICHb
BIIMSTHUS HA 3BYKOBOH JaHAIIAT MPOCTPAHCTBA U FIME-
OIMUX KaK KOJTMYCCTBCHHBIC, TaK U KAUCCTBCHHBIC BbI-
pa)KeHHMs1, YTO TIO3BOJIMIIO CHCTEMATU3HPOBATh UX B ClIe-
JTYIOIIIHE TPYTIITBL:

* (axTopsl IIyMa — BIHSIOT Ha YPOBEHb IlIyMa,
XapaxkTep BO3HHKHOBEHUS, PacIpOCTPAHEHUS B Cpesie
W €r0 CHIDKEHHE;

* (akTopbl 3ByKa — OKa3bIBAIOT BIUSIHUE HA BOC-
NPHUATHE aKyCTHIECKON CpeJibl, @ TAK)Ke Ha KaueCTBO 3BY-
KOBOTO JIaHAIIA(TA TOPOACKOH YITHIIBI.

Ha ocHoBe aHanmm3a 0TEYECTBEHHBIX U 3apyOeKHBIX
MCTOYHUKOB BBIOpAHBI MapaMeTphl U3 KaXKIA0H TPyTIITbI
(hakTOpOB, OKA3BIBAOIIIE HANOOIBINICE BIMSHIE HA 3BY-
KOBO# TaHAmadT 00IIEeCTBEHHBIX MPOCTPAHCTB TOPOJI-
CKHX ynu (puc. 5).

VYkaxkeM MoKa3aTenn 13 TPyIbl (JakTOpoB IIyMa:

1. ITnanuposounvie ¢haxmopel, BIUSAIOWINE HA IIIYM,
B KOTOpBbIe BXoaAT: koH(purypauus YJC, pa3merieHue
B (DYHKIIMOHAJIbHO-TTAHMPOBOYHON CTPYKType TOpoja,
XapakTep NpuIerarollell 3aCTpOrKH, MONEPEUHBIN IIPO-
¢wus ymunpt. Ot crpykrypsl Y/IC 3aBUCHT TIpoITyCKHAs
CIIOCOOHOCTB YIHIIBI, ONPEETISIET CTENEHb BO3ACHCTBHS
Ha IPWIETAIOLIYI0 TEPPUTOPUIO YIIULIBI B 4ACHI [TMKOBBIX
Harpy30K Ha TPaHCIIOPTHYIO cucTeMy. DyHKIIMOHAIBHO-
TUTAHUPOBOYHASI CTPYKTypa MPUIICTAIONINX TePPUTOPHHA
dhopmupyer (OKyChl IPUTSHKECHUS HACEICHUS, K KOTO-
PBIM (PUKCHUPYETCsI TIOBBIIIEHHAs: HHTEHCHUBHOCTD JIBH-
JKEHHS, COOTBETCTBEHHO COCTaB M Pa3Mep MemIEXOAHBIX
IIOTOKOB, MOABEPKCHHBIX HETATUBHOMY BJIMAHUIO IITyMa.
YrugHast 3aCTpoiKa U TIOoNepedHbIi MpoduiIb 0por BIU-
SIOT HA YPOBEHB IIyMa, IyTH €r0 PacIipOCTPaHEeHUsI, Bpe-
Ms peBepOepanui.

2. Tpancnopmuvie (paxkmopsl XapaKTePUIYOTCS:
WHTEHCHBHOCTBIO TPAHCIIOPTHOTO MOTOKA, COCTABOM
U IUIOTHOCTBIO MOTOKA. KpuTepuu onpenensior xapak-
TEPUCTHKU NCTOYHHKA [IyMa.

3. Ilpupoono-sxonocuyeckue ghakmopwi. Kpurepus-
MH OLIEHKH JIIsl JAHHOTO (paKTopa CIIyrKaT: HaJIM4ue 3ee-
HBIX HAC&K/ICHUI Ha TEPPUTOPHU OOIIECTBEHHOTO ITPO-
CTPAHCTBA FOPOACKON YIHIIbI, TOBEPXHOCTHBIN ITOKPOB
3eMJIH. 3eJIeHbIe HACAKICHUSI CIIOCOOCTBYIOT CHIYKEHHIO
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LITyMOBOTO BO3/ICHCTBHSI HA PHJICTAOIIYIO TTEIIEXOHYIO
30HY, 9KPaHUPYIOT ¥ PAaCCEUBAIOT YacTh 3HEPTUH 3ByKa
OT aBTOMOOMIILHOM MarucTpaiu. 3eMIISIHON IMOKPOB TaK-
K€ NTPaeT BAXKHYIO POJIb B PACCEMBAaHUH IITyMa.

W3 rpynmsl (pakTopoB 3ByKa OTMETHM:

1. ITnanuposounvie pakmopu, BIUAIOIIHE HA 3BYK.
K HUM MOXHO OTHECTH: COOTHOIICHHE BBICOTHI 3MaHHUN
K MX IIMPHHE B MPWIETAIOMEH K YITUIHOMY IPOCTpPaH-
CTBY 3aCTPOMKE, IIMPUHY YJIULIbI B TPAaHULIAX JIMHUU 3a-
cTpoiiku. Kak n3BecTHO U3 HCCIeJOBaHHUMH, CyIIECTBYET
B3aHMOCBSI3b MEK/Ly BOCIIPUSITHEM 3BYKa M BU3yaJIbHBIM
BOCHPHATHEM MOP(HOIIOTHU OKPYKarOLIEH 3aCTPOMKH.

2. DYHKYUOHANLHO-NAAHUPOBOYHBLE (PAKMOPDL.
Jist O1leHKH ATHUX (PAKTOPOB HCIIOIB3YIOT CIETYFOLITHHA
KpUTEpUIl: pa3MELICHNE B IPaHULAX TEPPUTOPUATIBHBIX
(pyHKUIMOHANBHBIX) 30H, HANMUYHE (POKYCOB PUTSDKEHHS
TIOZIEH W YHUKAJIbHBIX O0BEKTOB. TeppUTOpHaNbHBIM
30HaM ropoza (>kuias, 00lIeCTBEHHO-/AEJI0BAsL, IPOU3-
BOJICTBEHHAsI, PEKPEAI[IOHHAS U T.Jl.) COOTBETCTBYIOT
3HAUYEHMSI TOPOJICKOro aKycTtuueckoro unaexca UAL
YeM BbIIIE HMHAECKC, TEM BBIIIC aKyCTHYCCKOC Ka4CCTBO
TOPOJICKOH cpensl. MecTa, SBISIONIMECs SAPOM TATO-
TEHUS B CTPYKTypE TOpoJa, CO3AAI0T YHUKAIBHBIH 3BY-
KOBOH JIaHAMmIA(T TAaHHOTO POCTPAHCTBA, YTO, B CBOIO
odepesib, BIMSIET HA KaueCTBO aKyCTHUECKOW CpEJIbl.
YHUKaIbHBIE 3BYKOBBIE 3(PPEKTH B TOPOJCKOM IIPO-
CTPaHCTBE CIOCOOCTBYIOT OTYETIIMBOMY OLIYIICHHUIO Me-
CTa CO 3HAYCHMEM, BBIXOIALINM 32 PAMKH MECTHOTO
coo0I1IecTBa, OHA CTAHOBSITCS CBOCOOPA3HBIMHU aKyCTH-
YECKMMH OpPUEHTHPAMU — 3BYKOBBIMHU METKaMH [9].

3. @ynxyuonanvHoe HanoHeHue NPOCMPAHCMed.
Orenka (aKTOpOB MPOUCXOAUT TIO CIICTYFOIIUM KpUTE-
PHSIM: MUKPO30HHUPOBAaHUE OOIIECTBEHHOIO POCTPaH-
CTBa YJIHIbI, OObEKTHOE HAIIOJIHEHHE MPOCTPAHCTBA
(6maroycTpoticTBo). Hanmume pa3nudHBIX (YHKITHO-
HaJIbHBIX 30H, BUJOB aKTUBHOCTH JJIs1 MMOCETUTEIICH BIIH-
sIeT Ha TaKyl0 XapaKTepHUCTUKY 3BYKOBOW Cpellbl KaK CO-
ObITHitHOCTE. OOIIECTBEHHOE TIPOCTPAHCTBO TOPOJCKON
yuIbl, 001afatoIee PeKpeallMOHHBIM IIOTEHIINAIOM,
OKa3bIBacT MO3UTHUBHOE BO3JIEHCTBUE HA OOLIMH ypo-
BEHb KOM(OPTHOCTH OKPYXKAIOLIEH CPEAbI, 3TO MO3BO-
JIsIeT BHECTU pa3HOOOpasye B 3BYKOBBIE CpeIIbl TOPOAa,
a Takxke c(hOpPMHUPOBATH «CIYXOBBIE YOEKHIIAY, IIe
TI0JIb30BATEN CMOTYT BOCCTAHABINBATHCS OCIIE 10JITO-
BPEMEHHOT'0 IIIyMOBOTO BO3/ICHCTBHS, @ TAKXKE OCYIIECT-
BIIITH KOMMYHHKAIIUK B OOJiee CIIOKOITHOI 00CTaHOBKe.

4. Ilpupoonvie ghakmopuvl XapaKTepU3yIOTCS HAJIH-
YHEM ITPUPOAHBIX OOBEKTOB (3€JIeHbIC HACAXKICHHS, BO-
JIHBIE OOBEKTHI) Ha TEPPUTOPHH YITYHOTO TIPOCTPAHCTBA
WINA B HEMIOCPEACTBEHHOH OIM30CTH OT Hee. B HeOomh-
IIUX 3CJICHBIX 30HaX CJBINIHBI TPUPOAHBIC 3BYKHU: 1IIC-
JIECT JINCTHEB, IIIyM BETBEH JIepeBbEB, IeOCTaHNE TITHII.
O3eneHeHHBIE IPOCTPAHCTBA HA TEPPUTOPHH YIHUIIBI
OKa3bIBAIOT aKyCTHUYECKYIO Pa3rpy3Ky OT OKPYKAIOILEro
IIyMa, 4TO SIBJISIETCSI HEOOXOMMBIM YCIIOBHEM JUISl BOC-
CTaHOBJICHUS TICIXUKH U XOPOIIIETO CaMOUyBCTBHSA [24].

5. IIpupooa npoucxodcoenus 36yko6. 3ByKU yCIIOB-
HO pa3/IeNsIioTCsl Ha €CTECTBEHHBIC U AaHTPOIIOTEHHBIE.
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K.P. Hazapoe, H.I1. CadoeHukoea, M.A. Kynukoe, 51.A. Tpyooe, T.I1. Kosanees

COOTHOIHGHI/IC MMPUPOAHBIX U MEXAaHUYCCKHUX 3BYKOB
BJIMSET HA Ka4eCTBO 3BYKOBOTO JaHAmadTa. [Ipeobma-
JIAaHUE ECTECTBEHHBIX 3BYKOB B aKyCTHUYECKO# cpelie yp-
0aHU3UPOBAHHBIX TEPPUTOPHIA TTONOKHUTEIHLHO BIHSIET
Ha 00111ee BOCIIPUSITUE OKPYIKAIOIIETO MPOCTPAHCTBA.

SAKJIIOYEHUE U OBCYXJAEHUE

B pamxax naHHOro MCClI€IOBAHUS HA OCHOBE MPO-
BE/IEHHOIO aHAJIN3a COBPEMEHHBIX OTEUECTBEHHBIX U 3a-
PYOEXHBIX HCTOYHUKOB, B KOTOPBIX OTPAXKEHBI MTOIXOBI
K OIICHKE, MPOCKTUPOBAHUIO 3BYKOBBIX JIAHIIA(TOB,
3aIlUTe OT IIyMa ypOaHHM3MPOBAHHBIX TEPPUTOPHIA,
paccMOTpPEHBI OCHOBHBIE TPYIIIBI (DAaKTOPOB, BIHSIO-
M€ Ha KaYeCTBO aKyCTUYECKOH CpeJbl 00IIECTBEHHBIX
MIPOCTPAHCTB FOPOACKUX yiull. Ha ocHOBe aHanm3a BbI-
SIBJICHHBIX (DAKTOPOB MOYKHO OLIEHMBATh KOM(OPTHOCTD
AKyCTHYECKOH cpeJibl OOIECTBEHHOTO IPOCTPAHCTBA,

OTIpEAeNIUTh HanboJIee MOAXOAINIYI0 KOH(DHUTypaInio
VYIC u noTeHnman TeppuTOpPUA K JajJbHEHIIeMy Tpe-
00pa30BaHUIO C IETBIO MOBBIMICHNS 3BYKOBBIX KaueCTB,
a TaKXKe IIAHUPOBATb MEPONPUSATHUS AJIS yIyUIlIEeHUs
AKyCTHUUECKOHM CpeJibl M CTPATErut 110 OOphOE C IIyMOM.

B nanbHel1eM 1iaHupyeTcs IPOBECTH KOPPEIIsALU-
OHHBIM aHAIHN3 COBOKYITHOCTHU d)aKTOpOB JUJIA BBISABJIICHUSA
UX 3HAYMMOCTH B TIPOILIECCE OIL[EHKH KaueCTBa aKyCTHUYe-
CKOHM cpe/bl OOIIECTBEHHBIX MTPOCTPAHCTB TOPOJCKUX
yiun. Heo0XoanMo BBISIBUTH IPOCTPAHCTBEHHO-BpE-
MEHHBIC 3aKOHOMEPHOCTH U 0COOCHHOCTH MOP(OII0-
THYCCKUX MapaMETpPOB UCCICAYEMbBIX YYAaCTKOB YJIUIL
B 3aBUCHUMOCTHU OT q)yHKHI/IOHaHBHOFO Ha3zHA4YCHUA IIpU-
JIETaloLUX FOPOACKUX TEPPUTOPUI U UX 3BYKOBOH Cpe-
1e1. Taxoke Tpedyercst chopMyITmpoBaTh epedeHb Mepo-
TpUATHA 17151 JOPMUPOBaHHS OE30MTaCHOH aKyCTHIECKON
Cpe/bl ¥ MOBBIIICHUS] €€ KaueCTBa Ha OCHOBE JaHHBIX
aHanm3a (haKTOpOB, BIMSIONIMX HAa 3BYKOBOW JIAaHAIIA(T.
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INTRODUCTION

The issues of environmental safety of cities today
are more relevant than ever. This is due to the high rate
of urbanization in the world. The increase in urban popu-
lation occurs due to the improvement of the quality of life
in cities, the emergence of opportunities to live in urban

areas, as well as due to the growing number of cities with
improved infrastructure in developing countries [1]. All
the above-mentioned reasons inevitably lead to the prob-
lems of environmental safety of urban environment.
One of the main technogenic factors in the forma-
tion of environmental problems is the road transport
complex, which has an aggressive impact on the envi-
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ronment [2]. The main environmental risk in the pro-
cess of rapid urban development is considered to be
the change in the acoustic environment of urbanized
areas due to the growth of noise pollution. The domi-
nant source of noise is road traffic, which affects 54 %
of the European population living in agglomerations, with
an average design noise level of more than 55 dB [3].
For railway and air transport noise the percentages are 8
and 4 respectively [3].

According to statistics, in 40 subjects of the Russian
Federation more than half of the urban population is ex-
posed to the negative impact of the road transport com-
plex, including road noise [4]. According to the estimates
of Mosecomonitoring, more than 70 % of the capital’s
territories are exposed to excessive noise load [5]. One
of the reasons for the technogenic impact on urbanized
areas is the growth of motorization (according to the data
as of 1 January 2022, there are 318 cars for every thou-
sand people in the Russian Federation) [2].

The urban population is exposed to constant noise ex-
posure in the territories of neighbourhood streets, at work-
places, as well as in residential areas. Noise pollution has
a negative impact on the physical and mental state of res-
idents. Many scientific sources [6—8] provide data indi-
cating violations in the cardiovascular, central and veg-
etative nervous systems of people exposed to long-term
anthropogenic noise impact. Also, unfavourable acoustic
environment affects the cognitive abilities of children [3].
The World Health Organization estimates the burden
of traffic-related disease in the EU as an annual loss
of 1.6 million disability-adjusted life years (DALY),
resulting in a loss of 1-2 days per year per capita, and
describes noise pollution as an underestimated threat [3].

The most difficult task of increasing the comfort
and safety of the urban environment today forces urban
planners to look for new ways of solving this problem.
The noise protection strategies adopted in many countries
prove their effectiveness in practice, but the ever-growing
requirements to the quality of urban environment, comfort
of living conditions of the population, meeting the modern
challenges of cities, indicate the insufficiency of the applied
measures. In this regard, in the last decade the approach
based on the preservation of soundscape in addition to
the noise protection strategy has been gaining relevance.

This direction of research is new and promising,
as it reflects the current trends of attitude to the quality
of urban environment. In domestic and foreign prac-
tice on the topic of soundscape there are many studies
of theoretical and practical nature. The study of sound
environments was first started in the late 1960s. The con-
cept of “soundscape”, introduced by the Canadian com-
poser, ecologist R.M. Shafer, interprets the processes
of interaction between humans and acoustic environ-
ment [9]. Soundscape is characterized by the perception
of the sound environment in context with its inherent
physical and emotional response. The main objective
of this approach is sound management, involving the ra-
tional application and preservation of positive acoustic
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environments. The soundscape approach provides new
insights into how not only acousticians, but also urban
planners and architects can utilize sound environments
in the design process.

Relatively little attention is paid to sound research
in urban planning practice, given the important contribu-
tion of the soundscape in the process of rational urban
planning to improve healthy environments as an inte-
gral part of sustainable cities and communities. Based
on the studied domestic and foreign scientific materials,
two key reasons for this phenomenon can be identified:

1. The dominance of visual culture for a long time
in many spheres of human life, including architecture and
urban planning, over other sensory impressions (includ-
ing sound) [10].

2. In existing approaches concerning the acoustic
environment, the main objective is to reduce noise im-
pact centred on the sound pressure level. The measures
described in modern regulations are based on minimizing
negative impacts, protecting people from unwanted, dan-
gerous noise. Sound levels alone do not give a complete
picture of the sound environment, and noise reduction
may be the cause of other problems. The noise protection
strategy that has dominated for many years does not take
into account the actual experience of the soundscape in
urban environments. In a design approach, whose main
objective is a comprehensive consideration of the acous-
tic situation based on people’s sound preferences, sound
is perceived as a resource that is important to preserve
and improve in order to form a quality urban environ-
ment [11, 12]. This approach to the soundscape includes
adding or enhancing desirable sounds and reducing
or eliminating undesirable ones. The impact of the sound
environment on human health, quality of life is as sig-
nificant as the noise impact. Unlike noise, sound is able
to have a positive effect on the physical and mental state,
sounds of nature contribute to recovery from stress [13].
In order to improve the effectiveness of measures to
combat noise pollution and form a favourable acoustic
environment of urban areas, it is necessary to formu-
late knowledge in the practice of urban planning about
soundscapes in the context of the relationship between
sound sources and their emotional perception.

The application of methods of creating positive
soundscapes in the process of designing urban street
space is important in the formation of a safe and attrac-
tive urban environment. Street space includes not only
a transit function for motorized and non-motorized trans-
port and pedestrians, but also creates conditions for social
interaction and is the centre of public life. Users of public
street spaces are most susceptible to noise load, as well
as negative sound impacts, as they are in close proxim-
ity to a linear noise source. It is important to address this
issue in a comprehensive manner, implementing protec-
tive measures in conjunction with improving the quality
of the acoustic environment of urban street spaces at each
stage of urban planning.
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The study of foreign and domestic scientific works
in the field of transformation and preservation of sound-
scapes of urban areas allowed to reveal: approaches to
the study of acoustic environment; methods of quantita-
tive and qualitative assessment of the impact of sound
on the surrounding space and humans, including those
developed on the basis of modern information technolo-
gies with the use of machine learning; interrelations
between the quality of sound environment and urban
planning parameters of urbanized territories to achieve
the goal of sustainable development of urban areas.

Before reviewing the current trends in scientific
work on the topic of soundscape, it is important to note
the main approaches to the formation of quality acous-
tic environments that form part of current strategies for
their conservation and transformation, as well as the ba-
sis of this study. In his work [14], B. Hellstrom (2003),
following the work of Amfu (1993), describes three
different general approaches to soundscape manage-
ment: defensive, offensive and creative (Fig. 1). The de-
fensive strategy aims to prevent the negative influence
of sounds that are considered undesirable or dangerous;
the offensive strategy is more focused on identifying
the quality of the sound environment to give it its due;
the creative strategy involves introducing or enhancing
desired sounds. Developing the thoughts of B. Hellstrom,
G. Serven (2016) proposes [15] his own three-part strat-
egy (3 categories) for transforming the acoustic environ-
ment (Fig. 2):

* category I deals with the strategic localization
of functions and its effect on the sound environment.
The most typical application of Category I is the preven-
tion of unwanted sounds by providing sufficient distance;

+ category II relates to consideration of how land-
scape interventions such as noise protection, topographi-
cal changes or the use of acoustically appropriate materials
can be used to reduce unwanted sounds in the area;

» category III concerns the deliberate introduction
of elements that produce the desired sound, such as wa-
ter features, rustling vegetation, gravel walkways, bird
habitats or sound art. Thus, the focus is on positive sound
qualities that are deliberately stimulated or introduced.

Both approaches meet modern requirements for
the development of public spaces of urban areas, includ-
ing streets, to create a comfortable and safe living en-
vironment for the population. However, the approaches
are rather general in nature and lack specific measures
based on reliable data on the relationship between quali-
tative and quantitative characteristics of human percep-
tion of soundscape and spatial characteristics of urban
development.

Studying foreign studies, one can note the vast
accumulated theoretical and practical experience in
the field of assessing the mental and physical impact
of soundscape on a person in conjunction with various
components of the environment, morphology of space,
visual perception.

Defence strategy

v

Offensive strategy

v

Creative strategy

Fig. 1. Soundscape transformation strategy by B. Hellstrém
(2003)

1
Localization
of functions

11
Reducing
unwanted
sounds

I
Introducing
positive
sounds

Fig. 2. Soundscape transformation strategy G. Serven (2016)

In the paper [16] the influence of soundscape
on the mental state and human behaviour is investigat-
ed. The reaction of people to natural and anthropogenic
sounds in urban areas was analyzed.

The authors of [17] conducted a comparative as-
sessment of soundscapes in the context of different ac-
tivities in pedestrian zones adjacent to trunk roads. It
was found that in pedestrian zones with constant traffic
noise, the presence of significant human activity sounds
leads to a reduction in the perceived prevalence of traffic
noise and an increase in acoustic comfort, despite higher
acoustic energy.

A study [18] examined the effect of sound
on the perception of building boundaries in urban street
canyons with different ratios of building height to build-
ing width. The experimental results show that the per-
ceived enclosure, spaciousness and pleasantness of visual
stimuli decrease as the height to width ratio increases.
The presentation of sound significantly affects the per-
ception of building line and perceived spaciousness,
while perceived pleasantness is minimally affected by
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sound. The effect of sound on subjective responses is
more characteristic of narrow streets than wide streets.

Visual images of green spaces also influence sound per-
ception. An experiment was conducted to evaluate the in-
fluence of visual stimuli — tree foliage in the frame of pan-
oramic images [19]. Trees had a positive effect on people
assessing the sound environment of the studied space.

In [20], a methodology is developed and applied to
stratify urban roads according to their functionality based
on urban characteristics only. It is supposed to be a tool
for grouping similar streets and hence traffic noise, al-
lowing urban planners and transport professionals to sup-
port the reduction of human exposure to noise.

The aim of the study by Chinese authors [21] is to ide-
ntify methods to reduce traffic noise and increase quiet
zones in rural residential areas in China by managing
relative location and urban morphological parameters.

Domestic studies of sound are not yet as numer-
ous as foreign ones, but it is possible to highlight a few
of the few practical works. The scientific work by
M.A. Chubukova [22] presents an approach to the analy-
sis of soundscapes of urban areas and proposes a meth-
odology for describing the urban acoustic environment,
as well as provides a sociological study of city dwellers’
opinions about the comfort of the sound environment.

In the scientific paper [23] by S.V. Kornienko, spa-
tial and temporal regularities between different sound
sources and the acoustic quality of the environment
in urbanized areas are considered. And also developed
a correlation model that allows to predict the change in
the criteria of emotionally perceived quality of urban
environment depending on the sound source. The basic
principles of reducing the level of urban noise and creat-
ing a positive acoustic environment are described [24].
The paper [9] formulates a new concept — phonotope,
designed for a comprehensive assessment of the acous-
tic quality of urban environment. Phonotope is a part
of the sound environment, which differs from the sur-
rounding atmosphere by a special acoustic regime.
The phonotope sets the basic acoustic characteristics,
defining the range of organisms that can exist in a given
ecosystem. Also, in this paper, to assess the acoustic re-
gime of urbanized areas, we introduce a new indicator —
Urban Acoustic Index (UAI).

The analysis of domestic and foreign sources shows
the demand and relevance of modern approaches to
the formation of a positive acoustic environment based
on the strategies of noise protection, preservation and
introduction of desired sounds into the studied space. In
this regard, it is necessary to formulate the factors affect-
ing the acoustic environment of public spaces of urban
streets for the subsequent identification of patterns be-
tween the structure of streets, their functional and object
filling and soundscape.

MATERIALS AND METHODS

The following methods were used: graphoana-
lytical, review, systematization, comparative analysis
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and synthesis on scientific, literary sources related to
modern approaches to the assessment and organization
of the acoustic environment of urban spaces, as well
as methods of protection from traffic noise. The search
was performed in Scopus and Web of Science databases,
as well as in the scientific eLibrary using the relevant
keywords: noise protection, city, acoustic environment,
soundscape, urban streets, public spaces.

Data retrieval and systematization were performed
on a high-performance computing complex implement-
ed at the Department of Digital Technologies in Urban-
ism, Architecture and Construction of VSTU within
the framework of the Priority—2030 strategic academic
leadership programme.

The purpose of the study is to identify the main
factors determining the noise impact on public spaces
of urban streets, the quality of the acoustic environment
of street territories.

The choice of the research topic is justified by
the relevance of the direction in the study of urban sound
and methods to combat noise pollution. The wide imple-
mentation of state, regional and urban programmes in do-
mestic and world urban planning practices, the main task
of which is to create a comfortable urban environment,
confirm the relevance of the chosen topic.

RESEARCH RESULTS

Urban streets provide a variety of functions, com-
fortable and safe movement of transport and pedestrians.
According to the CP “Urban Planning. Planning and de-
velopment of urban and rural settlements”, a street is
an area of public use, bounded by the red lines of the street
and road network (SRN) of the city. In turn, public space
is an area free for people to visit for various purposes
(recreation, communication, leisure, etc.). The territory
of public street use can be conditionally divided into two
parts: transport zone and non-transport space (public
zone). The characteristic for street space location of trans-
port and public-business functions in close proximity to
each other creates many problems of natural-ecological
character, the list of which includes noise pollution. Many
European and Russian state programmes and projects re-
flecting modern approaches to planning and design of ur-
ban streets consider one of the main aspects of sustainable
development to be ecological, which is responsible for
improving the environmental safety of urban streets by re-
ducing the impact of negative impacts. The main purpose
of the federal project “Formation of Comfortable Urban
Environment” is to “realize the impetus” for increasing
the index of its quality, to create mechanisms for its in-
tegrated development and to ensure rational and efficient
use of urban street territories. Improving the urban acous-
tic environment is linked to the United Nations Sustainable
Development Goals. Sustainable cities and communities
are one of the main goals (Goal 11), within which the tar-
gets for 2030 include reducing the adverse impacts of cit-
ies in per capita terms, the environment and ensuring uni-
versal access to safe, inclusive and accessible, green and
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Acoustic environment

Noise protection

Noise
is a factor
of environmental
degradation,
it is necessary
to reduce the noise level

Preserving
the soundscape

Sound
is a resource
that needs
to be conserved

Fig. 3. Approach to organizing the soundscape of public spaces in urban streets

public spaces [3]. The document stipulates that green
and other public spaces require sufficiently low noise levels
to provide the desired function. Soundscape — is an inte-
gral part of the acoustic safety of urbanized areas and its
quality should comply with the adopted regulations and
programmes.

According to ISO 12913-1:2014 soundscape is
the acoustic environment perceived or experienced and/
or understood by people in context, and acoustic environ-
ment is the totality of sounds from all sources in the envi-
ronment. Russian regulatory documents do not contain for-
mulations on soundscape, CP 51.13330.2011 “Protection
from Noise” contains mandatory requirements for noise
protection to be met in the planning and development
of urban and rural settlements and ensuring normative
parameters of the acoustic environment. The comfort
ofthe soundscape to date has no precise definition, as it is con-
ceptual. For many scientists, it is a vast field for research

Urban environment

Acoustic
environment

Noise
{
i)

Sound

Man

7t

Factors of the natural
environment

Fig. 4. Model of the acoustic environment of public spaces
in urban streets

activity that requires deeper study, as acoustic comfort in
urban open spaces can be influenced by certain spatial and
environmental factors, as well as social and behavioural
characteristics of users.

Thus, in order to implement the approach to the or-
ganization of a comfortable soundscape of public spaces
of urban streets (Fig. 3), which meets the requirements
of sustainable development of urbanized territories,
it is necessary to formulate the main factors affecting
the acoustic environment of the street space, as well as
determining the potential of the street to transform its
structure in order to improve its sound qualities.

The acoustic environment in the zone of public
spaces of urban streets was considered as a system con-
sisting of a set of elements (Fig. 4):

* noise — this category includes a sound or set
of sounds that have a harmful or irritating effect on the hu-
man body, reducing its working capacity (linear source
of noise — motorway);

* sounds — all perceived sounds in the surrounding
space;

* natural environment factors — factors that create
conditions under the influence of which sound changes
direction on the propagation path in the environment
(humidity, temperature, pressure, wind, surface cover
of the earth, precipitation) [25];

* the human being is the central component of the pub-
lic space of the urban street, who, being in the acoustic envi-
ronment, perceives it in context.

Each element of the system is characterized by a multi-
tude of factors consisting of parameters and characteri-
stics that have some degree of influence on the sound-
scape of the space and have both quantitative and qualita-
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tive expressions, which allowed us to systematize them
into the following groups:

» noise factors — affect the noise level, nature
of occurrence, propagation in the environment and its
reduction;

» sound factors — affect the perception of the acous-
tic environment as well as the quality of the soundscape
of an urban street.

Based on the analysis of domestic and foreign
sources, the parameters from each group of factors that
have the greatest impact on the soundscape of public
spaces of urban streets were selected (Fig. 5).

Let’s specify indicators from the group of noise fac-
tors:

1. Planning factors affecting noise, which include:
the configuration of the SRN, location in the function-
al-planning structure of the city, the nature of adjacent
development, the cross-sectional profile of the street.
The structure of the SRN determines the capacity
of the street, determines the degree of impact on the ad-
jacent territory of the street during peak hours of traffic
loads on the transport system. Functional-planning struc-
ture of adjacent territories forms the focal points of at-
traction of the population, to which the increased inten-
sity of traffic is fixed, respectively the composition and
size of pedestrian flows, subject to the negative impact
of noise. The street development and the cross-sectional
profile of roads affect the noise level, its propagation
paths, and reverberation time.

2. Transport factors are characterized by: traffic
intensity, composition and density. The criteria define
the characteristics of the noise source.

3. Natural-ecological factors. The assessment cri-
teria for this factor are: the presence of green spaces
on the territory of the public space of the city street,
the surface cover of the land. Green plantings contribute
to the reduction of noise impact on the adjacent pedes-
trian zone, screen and dissipate part of the sound energy
from the motorway. Ground cover also plays an impor-
tant role in noise dissipation.

From the group of sound factors, we note:

1. Planning factors affecting sound. These can in-
clude: the ratio of building height to building width in
the surrounding development, the width of the street
within the building line. As is known from research, there
is a relationship between the perception of sound and
the visual perception of the morphology of surrounding
buildings.

2. Functional-planning factors. To assess these
factors, the following criterion is used: location within
the boundaries of territorial (functional) zones, presence
of people’s attraction focal points and unique objects. Ter-
ritorial zones of the city (residential, public and business,
industrial, recreational, etc.) correspond to the values
of the urban acoustic index UAI. The higher the index,
the higher the acoustic quality of the urban environment.
Places, being the nucleus of gravitation in the structure
of the city, create a unique soundscape of this space,

which, in turn, affects the quality of the acoustic environ-
ment. Unique sound effects in urban space contribute to
a distinct sense of place with a meaning beyond the local
community, they become a kind of acoustic landmarks —
sound marks [9].

3. Functional filling of space. The factors are as-
sessed according to the following criteria: micro-zoning
of public space of the street, object filling of space (land-
scaping). The presence of different functional zones,
types of activity for visitors affects such a characteristic
of the sound environment as eventfulness. The public
space of the city street with recreational potential has
a positive impact on the overall level of environmental
comfort, it allows to introduce diversity into the sound en-
vironment of the city, as well as to form “auditory refuges”
where users can recover from long-term noise exposure, as
well as to communicate in a calmer environment.

4. Natural factors are characterized by the presence
of natural objects (green spaces, water bodies) on or in
close proximity to the street space. In small green ar-
eas natural sounds can be heard: rustling of leaves,
noise of tree branches, chirping of birds. Green spaces
on the territory of the street provide acoustic relief from
the surrounding noise, which is a necessary condition for
mental recovery and well-being [24].

5. Nature of origin of sounds. Sounds are conven-
tionally divided into natural and anthropogenic. The ra-
tio of natural and mechanical sounds affects the quality
of the soundscape. The predominance of natural sounds in
the acoustic environment of urbanized areas has a positive
impact on the overall perception of the surrounding space.

CONCLUSION AND DISCUSSION

Within the framework of this study, based on the anal-
ysis of modern domestic and foreign sources, which re-
flect approaches to the assessment, design of soundscapes,
noise protection of urbanized territories, the main groups
of factors affecting the quality of acoustic environment
of public spaces of urban streets are considered. Based
on the analysis of the identified factors, it is possible to
assess the comfort of the acoustic environment of public
space, to determine the most appropriate configuration
of the SRN and the potential of the territory for further
transformation to improve the sound quality, as well as to
plan measures to improve the acoustic environment and
noise control strategies.

In the future it is planned to carry out correlation
analysis of the set of factors to identify their significance
in the process of assessing the quality of the acoustic
environment of public spaces of urban streets. It is nec-
essary to identify spatial and temporal regularities and
peculiarities of morphological parameters of the stud-
ied street sections depending on the functional purpose
of adjacent urban areas and their sound environment. It
is also required to formulate a list of measures to form
a safe acoustic environment and improve its quali-
ty based on the data of the analysis of factors affecting
the soundscape.
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