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MOJIE 3BYKOBHUX KOJIMUBAHB JJOBKOJIA BITPOBUX EJEKTPOCTAHIIN. IMITYJIbCHUI
HU3BKOUYACTOTHUI LIYM

YV nocnioosnomy euensidi, 3a wiiAxom YmMEOpeHHA [ pPO3NOBCIOONCEHHA 6 ammocgepi, HaseoeHO
CMpPYKMYpHULl  aHaniz  Odcepeil 38yKo80i emicii 6i0 00’ekmis  gimpoenepeemuku. ImMnyibcHa
HU3bKOYACMOMHA CKAA006a 368YKOB0I eMicii gusnauena sk cneyudiuna onsa 0anozo 6udy MmexHo2eHHO20
6RAUBY | HABAHMAICEHHA HA OO0BKOIUWMHE Npupoone cepedoguuge. 3 Memolo meopemuyHo20
00IPYHMYBAHHA | MOOENIOBAHHS 36YKOB020 CUSHATLY, WO YMBOPIOEMbCA 00 €kmamu GimpoeHnepeemuKu,
Haeedeni 0esKi 3 HaUOiNbW NePCHeKMUSHUX MATNEMATUYHUX MOOenell YMBOPEeHHs YaCMOMHUX CHeKmpie
OKpeMux Oxcepen 36yKy, ¥ MOMY HYUCH HUZbKOUACHOMHO20 IMNYIbCHO20. [INa 00IpYyHMY6anHa KOPEKmHOT
MOOeni Nowupents OaHo20 6udy 38YKOB020 CUSHANY, 3 YPAXYBAHHAM U020 Cneyuiku po3eniaHymo
MOMCTUBULL  83AEMO38 30K  GUOINEHUX XApaKmepHux Kpumepiie 3 ocobaugocmamu ammocgepu,
ounamixoio it cmpykmypu y uaci i npocmopi. Ilpedcmasneno mamemamuyHi 3a1eiCHOCMi 8PAXYS8aAHHS
O0eAKUX 8A20MUX CReYUuDIUHUX Xapakmepucmuk i 00CMOGIpHO 8i0ome axkmuyHe iX NiOMEepON*CeHHs.
Poboma pobums sacomuii necok 8 po3poOKY meopemuuHo i GakmuyHo oOIPYHMOBAHO20 MemOoOy OYIHKU
MEXHO2EHHO20 HABAHMAICEHHSI HA OO0BKONUWHE Cepedosuiye wymy 6i0 00’ckmig impoenepeemuKu 3
Vpaxy8aHuam ix cneyuixu.

Knrwuosi cnosa: simpoenepeemuxa, Odxcepena 36yKo80i eMicii, HU3bKOYACMOMHUL 36)K, 38VK08A
emicisi  ammocgepi.

Beryn. [lonituka 30epexkeHHs KIIMaTHYHOro OajlaHCy Ta HpPUHHATTS CTparterii CTajoro po3BHTKY
nependavyae 3pOCTaHHsS JOJI BiJIHOBIIOBAJBHUX JiKepea eHeprii. ['amy3p BITPOBOi €HEpPreTMku € HalOiibLI
MOIIMPEHOI0 Ta PO3BHMBAETHCS HAWOUIBII CTPIMKO. 3pOCTaE KiNbKICTh 1 MOTYXXHICTh 1HCTaJIbOBAaHUX BITPOBUX
enexTpoycranoBok (BEY), cranniit (BEC), BiTponapkis, iHIIMX 00’ €KTiB BITPOBOi €HEPTETHUKH.

Ilym € HaWOLIBII BArOMHUM THIIOM TEXHOTCHHOI'O HaBaHTakeHHs Ha Oiochepy momkiuit BEC. Pasom 3
TIOIIMPEHHAAM BITPOBOI €HEPTETUKH 3pOCTaE i HeoOXiMHICTh 3a0e3MeYeHHsT HAyKOBO OOTPYHTOBAHOI €KOJIOTidHO1
Oe3mexn ux 00’ekTiB. ['ocTpa HEOOXIMHICT B JETaNbHUX IOCHTIgaX HKepesl BHHUKHEHHS 1 MUISXIB TMOMIUPEHHS
3ByKoBOi emicii goBkoma BEC T1pyHTyeTbcs Ha ICTOTHHX BHCHOBKaX ChOTOAEHHA. 3 oOnxHOTO OOKy,
BITPOCHEPTETHYHI CIIOPYAH, 3TiTHO 3 iICHYIOUMMH HOpMaMu Oe3IeKH, He NAIOTh ITiICTaB BBAKATH IX MOTEHIIIHHO
HeOe3MmeYHMHU. 3 1HIIOTO, ICTOTHHH 00CAT CKapr BiJ HACENCHHS INPWIETINX PETiOHIB 1 CIOCTepeKEeHb
HEeraTUBHOTO BIUIMBY Ha Oilocdepy JOBKULIS Jae MiJCTaBM BBaXKATH ICHYIOUI HOPMATHUBH O€3NEKH, Y JaHOMY
BUMAMKY, HEIOCTaTHIMHU. BinmoBimHO, BHHHKAe moTpeda BIOCKOHAJICHHS 1 PO3POOKH OLIbII CreIU(iuHUX
KPHTEPIIB 1 METOIIB OLIIHKM €KOJIOTIYHOI Oe3neKH isi 00’ €KTIB BITPOBOi €HEPIeTHKH.

Metoro poboTH € aHaii3 3arajbHOI CTPYKTypu 3BykoBoro mois joskona BEY i BEC, mxepen itoro
YTBOPEHHSI Ta IUIAXIB MOUIMPEHHsI y MpocTopi. 30Kpema, MOCTaBJE€HE 3aBJaHHS BH3HAUEHHs Micls B Ll
CTPYKTYPI IMIYJIbCHOT HU3bKOYAaCTOTHOI CKJIaJOBOT 3BYKOBOT'O MMOJIS Ta ii 0COOIMBOCTEH.

HaBeneni pesynbratu poOoTH crnpsiMoBaHi Ha ()OpPMYBaHHS AKIEHTIB 100 KOHTPOJIO Haj BIUIMBOM
cnenugigaoro 3BykoBoro mois BEC Ha moBkimis.

IIpobaema 3BykoBoi emicii Bix BEY i BEC. CtpykrypHuii anajuiz gxepedn. lllono mymy, cnpuaMHEHOT0O
pobororo BEY i BEC, cmig Buminuté nBi ocHOBHI mpoOiemu. [lo-miepiie — HacelleHHsS NPIJICTINX PaiOHIB
CTpaK/1a€ Ha PO3JIa/ii LEHTPAIBbHOI HEPBOBOI CUCTEMHU: TOPYLIEHHs CHY, aKTHBHOTO MHUCIICHHS, TOJIOBHUI O1JIb
tomo. [To-npyre — B 6iocdepi JOBKIJUISA CIIOCTEPIraloTHCS BUPaKEHI MPOIECH MOPYIICHHAS CTaHy (GiopH i ¢payHH.

Barowmi nocmiaHi maHi moxo BuMipy piBH: 3BykoBoro tucky (P3T) moBkoma BEC Bigomi 3a po6otamu Van
den Berg (2004). BukopucTOBYIOYM TpamuIliiiHi METOAM BUMIpPY, 3 A-KOPEKIli€l0 Ta MUIBHICTIO BEMIipY 50 Mc,
aBTOp BUSBUB HasABHICTH KonuBaHb P3T Ha wacTtoTi ~1 I'll. AMIIIiTYAa KOJMBAaHHS y TOYI BUMIipY, Ha BiACTaHi
750 m Big BEC, BapitoBana mig yac mocmimiB Mk 1 Tta 5 nb. Jlng Hu3bkux vactoT Take mocwienHs P3T e
cyrresuM. Hanpukian, mms okpemo B3stoi BEY (3a MmikHapomuumM cranmaptoMm) 36inmsmensas P3T y miamasoni
HHU3BKUX YacToT Ha 3 1B morpebye 36inbimeHus 3amobixuoi Bigctani Ha 41 % [3]. Van den Berg BcranoBuB
3B’s130K. B MoMeHTH cuH(]a3Hoi 1 mpoTnBodasHoi 3ByKkoBoi eMicii Bin BEY, B palionax npoxuBaHHS HaceleHHS,
3HavHO BijnaneHux Big BEC, Bunukarote miku P3T. Taki BUCHOBKH BKa3aJld Ha e(heKm NOCUNEeHHS IMAYIbCHO2O
38VKy Ha 6i0cmani NOBKoOJa pi3HOCcKIaHoi BEC.

B nHacnizok nporo eexTy y BiAJaleHH] Bill BITPOSHEPTETHYHUX ITiJIPHEMCTB BUHUKAIOTH 30HH MOTY>KHUX
IMITyJIBCIB  3BYKOBOTO THCKY, IO IiJATBEp/DKEHO OaraTbMa jgociiaMu Ha cydacHuX €ponedcbkux BEC.
Besnocepennro y mMexxax BEC piBeHb THCKY 3BYKOBHX KOJMBaHb BHCOKOI YacTOTH IEPEBa)kae€ i MacKye
IMITYJIbCHUH 3BYK HU3bKOT 4aCTOTH y BUMipax. EQekT nocuneHHs y 1aHOMy BHIIQIKY TaKOXK € MOKIUBHM.
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3actocyBanns Ha cydacHnx BEC MeTomiB ynpaBiiHHS 3a IEM (AKTOPOM JTO3BOJIMIIN 3HU3UTH BipOTiTHICTH
BUHHMKHEHHS OO eekTy. Y TOif Ke uac, HeTaTUBHMH BIIMB HA HACEJICHHS MPHJIETJINX PETiOHIB 3aJIUIIAE€THCA 1
Mae cTabUTPHUHA XapakTep. TakuM YWHOM, MOXIIUBUAM (PaKTOPOM BIUIMBY € caMme Clenr(ika 3ByKOBOTO CHTHAIY
mo yrBopioe BEY B mporeci po6oTh.

3BykoBe nosae B mMe:xkax BEC. Illupoxkocmyrosmii aepoamHamiuyHmii 3ByK. besnocepeqHbo y Mexax
ninsakn BEC nocunenunit noTyxHui iMIyJIbCHUH 3BYK HE € JOMIHYIOYMM. [ 0JJOBHMM YMHOM TYT MOKHA YyTH i
CIIOCTEpIraTd y BUMipax IIMPOKOCMYI'OBHH (3a Jiarnma3oHOM 4YacTOT) CBUCTO-TOJIOHMH 3BYK, IO BUHHKAE SK
aepoJMHaMIiYHE SIBUIIE, CIIPUYMHEHE PYXOM JIONAT] Y MOBITPSIHOMY HOTOIIl Ta B3a€MO/IIi 3 HUM.

InpokocMyroBuil aepoArHaMIYHUI 3BYK 30YIXKYETHCS BIJIIOBITHO HA MEPEHBOMY Ta 3aJHBOMY (POHTAX
nomnati. Ha mepemapoMy (ppoHTI JTomaTi BUHUKAE aepOoAMHAMIYHIN 3BYK CHPHYHHEHOI HUM TypOymneHTHOCTI. P3T
BOTO JDKepena Ha (OHI BIACHOTO 3BYKY TYypOYJIEHTHOCTI TOBITPSHOTO TOTOKY HE € JOMIHYIOYHM i
3armymaeTbes. [likoBe 3HaUeHHS eHeprii IIbOTo JpKepesia 3BYKOBOI eMicii BiIOBia€ YacTOTi, IO BU3HAYAETHCS
3 3aJIEXKHOCTI:

£ _ St 'Vtip (1)
P h-07-R’

ze S; = 16,6; Vijp— mBUAKICTh PyXy KpaHHbOT TOUKH poTopa; h — BucoTa po3TallyBaHHS LIEHTPY BiTpokoieca; R —

paniyc jonari.

OpienroBHo, ais TuroBoi Benukoi BEY mpommucnoBux posmipie GE 2,3 MBT 3BykoBa uactora IbOT0O
JoKepena cTaHoBHUTH mpubnu3no 18 I'il. YV HaBeneHomy mpukiiani BEY xapakrepusyerbes miamerpom potopa 94
M Ta BucoToro Bexi 100 m (TectoBuii nporotun Typ6inu Oerlemans and Schepers 2009) 3a mBunkocti BiTpy
9,75 m/c Ta mBHaKOCTI 06epTanHs poTopa 14,7 06./x8. (emmipuuna mozaens Cebeci and Bradshaw 1977).

3BYK Ha 33THFOMY (DPOHTI JIOTIATI, B MIEPIITy YEPTy, MOB’s3aHUH 31 CIIEKTPOM HOBEPXHEBOTO THCKY Ha IbOMY
¢pouti (Howe 1978). Ha meit wac Bke iCHye 3HaYHa KUTBKICTh 3aralbHUX EMIIPUYHUX MOJENEH s
004YNCIICHHS PO3MOAUTY 3BYKOBOI €HEprii 3a CHEKTPOM 4acTOT AJS LbOTO JDKepena 3ByKy. Hampukman, onHa 3
J00pe mepeBipeHux mopeseir — mozaens Goody (2004). Bona m03BOJsS€ OLIHUTH YacTOTY, 3a SIKOi HaiOinbIina
YacTHHA aepOJMHAMIYHOI eHeprii TypOyJIeHTHOCTI TpaHCPOPMYEThCS Y PIYKTYAIliF0 TIOBEPXHEBOTO THCKY 1 Aaii
Y 3BYKOBY eMiCito.

3a 1i€l0 MOJICIUTIO CIIEKTP NOBEPXHEBOIO TUCKY Y IPaHMYHOMY Ilapi MOXKHA pO3paxyBaTH, BUXOSUH 3 HOTo
TOBLIMHH, a IKOBE 3HAYEHHsI 3BYKOBOI IMOTYXHOCTI 3HaXOJHUTHCS NMPHOJIM3HO B JIeKaJi BiJl KOXHOI'O Kparo
YaCTOTHOI CMYTH, LII0 BU3HAYAETHCS 3 3aJIE)KHOCTI:

901, @
3

ne o = 2xf; f — yacrora; J — TOBIIMHA IPAHUYHOTO LIAPY HA 33AHBOMY (QpoHTi sonaTi; Ue — MBHAKICTH 330BHI

TPAaHWYHOTO IIapy 3aAHLOTO (PPOHTY JoNaTi.

Buxonsun 3 nporo piBHSHHS, IIKOBE 3HAYEHHS IMOTYXXHOCTI 3BYKY, CIPHYMHEHOTO Ha 33IHBOMY (POHTI
JomaTi, Bignosigae wactoTi 6mu3pKko 465 I'u. 1o, B cBOFO 4epry, 3HAXOAUTHCS y MeKaX 3HAYCHb A-KOPETOBaHUX
sumipi (Oerlemans and Schepers, 2009), nikiB akycTu4HOi (4yTHOT) MOTYXHOCTi 3BYKY Ha iHTEpBaJli 4acTOT
250-1000 I'u. Takox ciix 3a3HAYUTH, IO JaHi € yCepeTHSHUMH 32 4acoM.

Edekr B3aeMHOro MOCHIICHHS IIMPOKOCMYTOBOTO 3BYKY Yy Mexax pisHockianHoi BEC Ttakox Moxe
icuyBaru. Cnmin 3ayBaxuTH, 1o 3B’s3ky P3T mmpokocmyroBoro Tumy 3ByKy JoBkoida BEY 31 cranom
aTMocdepy y IeHHHIA Ta HIYHUN Yac y OUIBIIOCTI JOCII B HE 3a3HAYAETHCS.

IMnyjbcHMI 3BYK HH3BKOI YacTOTH. IMIyIbCHUIN 3BYK HU3bKOI YaCTOTH BUHUKAE B MOMEHT IIPOXO/KEHHS
JIOTIATi MOB3 BEXKY 1 CIPHYMHCHUN B3AEMOJIIEIO JIOMATI 31 1eCTa0iTi30BaHUM MPOCTOPOM HACTYIAIOYOT0 MMOTOKY
nepen Bexer. Y 1eil MOMEHT KyT aTakd Ha JIonaTi 3MIHIOETHCS, CHPUUMHSIOUH (QIIYKTYallilo CHIIM MigiHoMy
yomaTi. Y HACHiOK IIhOTO BHHUKAE IMITYJBC 3BYKOBOI eMicCil MOpIIHHMI 3a 4acoM po3MipaM MpOCTOpY
HACTYIao4yoro IOTOKY Ilepea Bekero. Taka Monenb € JifiCHOI0, KONM BBaXKAaTH BIUIMB aepOJUHAMIKH
TPAaHWYHOTO IIapy HE € CYyTTEBUM Y BHIIICHIN 00acTi.

TakyuM YMHOM, BUKOPHCTOBYIOYM OLIHKY IUIOLIMHH ITOTOKY, OIIHIOETHCS Bapiallis 3a 4acoM KyTa aTaku
Jonari y BUAUIEHIH 0o0yiacTi MpocTOpy HACTYINAKYOro MOTOKY Iepej Bexero. Takuid 3amuc ictopii 3MiHM KyTa
aTaky Jaji MmepepaxoBYEThCs Y BIAMOBIMHUEN psim GIIyKTyallii CHIM TiaioMy (3 BUKOPHCTAHHSAM TOHKOI Teopil
nosiTpsinoro ciigy (Curle, 1955)). Jlani MOXKHa OLIHUTH CHITY JDKEpeNa 3BYKY IIISXOM 3HAXOHKEHHS MMOXiIHOT
CHJIM iiHOMY 32 4yacoM. BUXO0/siuM 3 IIbOTO METO/1a, 3arajibHa 3aJIe)KHICTh MOXKE MaTH BUTJISL!

L-D, _ 5D
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Vtip'Q'C'I Vtip
ne L — moxigHa cuim migioMy 3a wacom; Dy — miameTp Bexi; | — IMHAMIYHHNA THCK MMOTOKY B MPUOIMKEHHI JI0
JIomati; C — JOBXKHA Xopau jonarti; | — 00rpyHTOoBaHa 06IACTb JIOMATI, 110 Mmifysarae aHaisy (e Meniue 3a 20 %

JomaTi); & - MOXi/IHa 32 YacoM BiJ KyTa aTaKH JOMaTi.
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BignocHo nmo npuknany BEY GE 2,3 MBT, mo Mae giametp Bexi 4 M i BiicTaHb BiJl Bexi 10 jomati 1 M, 3a
€10 TEOPETUYHO MOAECILIIO MOXKHA PO3IILIHYTH CTPYKTYPY IMIYJIBCHOTO 3BYKy. Tak 3a oquH MOBHHH 00epT
POTOp CIPHYMHSIE TPH IMITYJIbCH 3BYKY. KoskeH IMITyibC BUHMKAa€ B MOMEHT IPOMHUHAHHS JIOIATTIO BEXi Ta
pucyHkax 1 Ta 2 300paxkeHa po3ropHyTa OCILMIIOrpamMa, 1o nmo0yJoBaHa 3a HaBeCHOK MOJEILTIO.

Y naHiii Mozeni BHKOPUCTOBYIOTBCS O€3po3MipHI OIWHHUIN 3 BUKOpPHCTaHHSAM niamerpa Bexi (Dr) i
IIBUAKOCTI KiHIiBKH Jonati (Vyp), 10 103BOJIs€ HAOIM3UTHCS 0 ONTHMANBHOTO PiBHSA HOpMaJi3allii 32 4yacoM.
[Jiarpama crniekTpa noka3ye CTpyKTypy Bapiallii 4acTOTHHX CKJIaqoBuX. [likoBe 3HaUeHHs eHeprii TYT BiINOBigae
S Dt/Viip = 0,23 abo gacrori 4 T'1, a Bapianii 4aCTOTHUX KOMIIOHEHT 3HaXOIAThCA y Mexax Bix f DV, = 0,075
10 f-Dr/Vip = 1,38, a6o 1,3-24 I'i BinnoBigHO.
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Puc. 1. ngiaui;t cunu ddlcepena iMnybCHO20 36VKY 34 Puc. 2. Cnexmpansha wjinohicmo cuznany
nepiod 00Ho20 nosHoz2o obepmy pomopy GE ooncepena imnynvcnozo seyky [1]

npomomun 6impogoi nyp6inu [1]

Ciij 3a3Ha4UTH, WO L€ JHKEPEJIOo 3BYKOBHUX KOJHMBaHb 3aJIeKHTh, TOJIOBHUM YHHOM, BiJ| CTPYKTYpPHHX
xapakTepuctuk BEY. 3anexHicTh HOpMaii3oBaHa 3a JOMOMOIOI0 BBEACHHS OE3pO3MIPHUX OJMHUID 1
copMoOBaHa Ha OCHOBI HAWOIIBII BaroMHX XapakTEepUCTUK. TakuM YMHOM, B MaTeMaTHYHUX 3aJEKHOCTSIX €
CYTTEBMM TIOKa3HUK MIBUJKOCTI PyXy KiHIiBKM nonaTi Vip, 1 BIJNOBiIHO MIBUAKICTE 00epTaHHA. I3 mum
NOKa3HUKOM IIOB’53aHA, TOJOBHUM YHHOM, YacTOTa 3BYKOBOI eMicii IMITyJbCHOTO XapakTepy, CIPUYUHEHOI
pobortoro BEY. ¥V cBoro "epry, piBeHb CHIH 3BYKOBOI eMiCil 3HAXOAUTHCS B MPSIMii 3aJI€KHOCTI 31 CTATHIHUMH
CTPYKTYpPHUMH Xapaktepuctukamu BEY, moBxuHOIO jomarti i JiamMeTpoM Bexi, 1 BU3HAYAEThCS [IFOYOI0 Ha
YCTaHOBKY CHIJIOKO BITPY — CHIIOKO mifiiomy. ToOTO piBeHb CHIIM 3BYKY 3pocTae mponopuiiHo po3Mipam BEVY i
CHIIi TIFOYOTO BITPOBOTO MOTOKY.

binbmr toro, rpyHToBHI emnipuuHi mociimkenns H.Meller ta C.S. Pedersen (2010) mnokasanu, mo
3aJIeKHICTh BiMHOCHOI cri 3BYKY (Ps), y GppoHTamsHOMY HAmpsIMKY (32 MIBHIKOCTI BiTPY 8 M/C), € Gimpir Hix
MPOMOPIIIHHOIO 10 PO3MIpIB 1 BIAMOBIIHO 10 HOMiHAIBHOT enekTpruHOi motykHoCcTi BEY (PE) (puc. 3, 4).

P, = constanta , - €, /1iA0 3™, @)
ne slope — maxun niHii perpecii (tyt gopisaioe 11,0 nb, excrionenTa — 1,10); constanta; mosxe OyTu Bu3Ha4eHa i3
BiJITIOBITHOT perpeciifHoi 3aJ1eKHOCT.

BinmoBigHO, i TepuTOpis B MeXaX SKOI CIIOCTEPIracThCsl TAKWHA PiBEHb IIYMY, HE BPaXOBYIOUH Koe]imieHT
NOTIMHAHHS aTMOchepu (OCKUIBKY el (HaKTop MepeBaXKHO BArOMUI Ui 3ByKY BHCOKOT YaCTOTH 1 Ha BEJTMKHX
BIJICTAHsAX) € OUIBII HDK MNPOMOPIIHHOI [0 BIIHOCHOTO pPIBHSA CWJIM 3BYKY 1 BIJNOBITHO HOMiHAJIBHOL

notyxxHocti BEY.

A = constanta, - constanta, - @, /1iAd ¥/ ()

Jie constanta, 3aJ1eXuTh Bi HOPMATHBY O€3MEKH 3a ITYMOM.

TakuMm 9MHOM, aBTOPH 3a3HAYAIOTH, 10, 3 TOYKH 30py LIYMOBOTO 3a0pyaHeHH:, rpyna BEY nHominaneHOT
moTyXHocTi 10 2 MBT (Mani) BmiMBae Ha TEPUTOPII0O MEHIIOI IUIONI, HIK BiJNOBIHA 3a 3arajbHOIO
notyxHictio rpyna BEY 6insmmx 3a 2 MBT (Benuki) [3].
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HowmiHanbHa eneKkTpuyHa NOTYKHICTh

Puc. 3. Pigni cunu 38yxy (Lay — 3aeansrui A-ckopezosaruii pisenb,
LawLF — cnexmpanbha HuzbKouacmomua mipa A-ckope2o8anozo pieHs 4acmomuoi
emyeu 10-160 I'y) y pponmanvromy nanpamky ax @yrxyia nomyscrnocmi BEY:.
———— —peepecisn o BEY 450 kBm—3,6 MBm;
——— —pegpecis o BEY 1650 kBm—3,6 MBm [3]
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HomiHasnbHa eJeKTpUYHA TOTYKHICTh

Puc. 4. Bionocni pisni cunu 36yky (Law — 3aeanvhuil A-cxope2osanuii pigens) y (hpoHmMaibHOMY HANPSIMKY K
@yuxyia nomyscnocmi BEY. Jlinis pespecii, 3a suxnouenusam BEY, nomysicricmio nudicue 3a 450 kBm
(cmanoapmua nomunxa oyinku — 1,64 05) [3]

[Monasnpiie poO3MNOBCIO/KEHHSI €MICil Yy JIOBKOJIMIIHBOMY CEpPENOBHINI 3aJ€XHTh Bl XapaKTEPUCTHUK
aTMoc(epH, IO TPaHCIIOE Iel CUTHAN. XapaKTepUCTHKH arMocdepd, B CBOIO 4epry, He € MOCTIHHUMH i
3MIHIOIOTHCS (Ha MEBHIN MICIIEBOCTI) 3aJI€)KHO Bijl AGHHOTO i HIYHOTO Yacy 100u.

Csoro yacy Van den Berg Tako BHOKpPEMHB L0 3aJIeXKHICTb. Y mpu3eMHoMy mapi (Ha Bucoti 10 M) B
HIYHMH Yac MIBHJKICT BITPY MOXKE 3HAYHO 3HIKYBaTHCh. [IpoTe Ha BHCOTI pO3MIIIEHHSI pOTOPA LIEH MOKa3HUK
y 2,6 pa3a BHIlE 3a 3HAUEHHS, [I0 MOXXKHA OTPUMATH JUIS L€l BHCOTH 32 CTaHAAPTHOIO MOJEIUIIO aTMoc(epu
JeHHoro yacy. Lls pisHuIs 1oaaTKoBO CTBOPIoE 15 b piBHS 3BYKOBOTO THCKY.

3 OOKy HaceJIeHHS JOCIIIKYBaHOI TEPUTOPil TaKOX 3a3HA4YEHO, IO B HIYHMH Yac LIyM, CIIPUYMHEHHUH
po6otoro BEY, crae HalOinbII IMOAPA3HIOIOYUM, KOJM INBUJAKICTH OOEpTaHHS pOTOpa 3pocTae pa3oM 3i
3pOCTaHHSM MIBUIKOCTI BITPY. Y JEHHHH Yac JIITHHOTO Iepioay poKy piBeHb 3ByKy Bix BEC BiZHOCHO HHM3BKHIA i
MAaJIOTIOAPA3HIOIYHH, HABITh 32 CHIBHOTO BiTPY (y Ipu3eMHOMY miapi). B HiuHHMII yac MiClIeBIMU MEIIKaHIISIMA
30U 500-1000 M Bix BEC Binmiuenuil iMmymsCcHHN, TOAIOHMHA O yIoapiB, IIyM, a MEIIKAHIIMU TEPHUTOpii Ha
Bigcrani 1900 M — mrym, noxibuuii 1o mymy motary. B mexax BEC, 3a manmvu Van den Berg, imMimynscHmMiA,
nmoAiOHUH 10 yaapiB, ITyM HE CIIOCTEPIraeThCsl.

I3 mpoxomxenusam potopom BEY Benmukoi moTyxHOCTI (i po3MipiB) 0OJHOYACHO AEKITBKOX TEMIEPAaTyPHHUX i
BiTpoBUX mapiB armocepu Van den Berg moB’s3yBaB, B CBOIO uepry, HasBHICTb YacTOTHOI Bapiamii y
CIIEKTPAJIbHIH IIIIBHOCTI OKPEMUX IMITYJIbCIB 3BYKOBOI eMicii [1].

PazoMm i3 MM crae BUIHA 3aJI€XKHICTD BIPOTiAHOCTI BUHUKHEHHS (i310I0TIYHOT peakIii )HUBOro OpraHiamMy
BiJI XapaKTEPUCTHK CTaOUIbHOCTI aTMoc(epu sIK IEepUHIOYeproBOro HUILIXY TpaHCIALI 3BYKOBOi emicii y
cepenosui goBkoa BEY i BEC.
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ATMocepa SIK MPOBITHUK CHTHAJIY 3BYKOBHX KOJHUBaHb. Y IIbOMY pO3pi3i HEOOXITHO PO3TISIHYTH
atMocdepy SK TPAHCITOP BIATIOBITHOTO CHTHAIY 3BYKOBHX KOJWBAaHB, 31 CTAOUIBHICTIO SIKOTO BH3HAYAETHCS
BI/ITIOBITHO 3[ATHICTH 1 CTAaOUTBHICTD TPAHCIAINI 3BYKY aTMOC(epHHM cepeloBHIIEM. 3IaTHICT aTMOC(epH 0
TPAHCIIALT BU3HAYAETHCS K MIPOTHIICIKHA JI0 1i IIPOBITHOTO OTIOPY.

[poBinHuii onip armocdepu, ado ii koedilieHT NOTITMHAHHS 3ByKOBUX XBWJIb, SIK 3arajbHa XapaKTEePUCTHKA,
CKJIQIA€THCS 3 IEBHOTO HAOOPY KPUTEPIiB Pi3HUX PIBHIB OpraHizaii.

Koediuient mornuuanHs arMmocdepH, sSK TPaHCIATOpa 3BYKOBHX KOJMBAaHb, T'OJIOBHUM YHHOM, 3pOCTa€e
NPOMOPIIHHO KBaJgpaTy 4YacToTH. 3 1HIIOro OOKy, 3MiHHI XapakTEPHCTHKH arMoc(epH, HarpuKiIaz
MOJIEKYJISIPHO-peNlaKCcalliiiHi MPOIeCH, 34aTHI 3MIHIOBAaTH CTaOUIBHICTH TpaHCHALIl, 110, B CBOIO Yepry, IyXe
3aNIeKUTh Bifl uyacToTd curHaity [4]. OcoOnuBO BIUIMBA€ BIJHOCHA BOJIOTICTH TIOBITPS, OCKIIBKA HAsBHICTH
TPUATOMHHX MOJICKYII CIIPHSIE KOJMBANIBHIH penakcartii Mosekyr N; ta O.

BinmoBimHO BHHWKae e(EKT YaCTOTHO-3aJIKHOTO KoedillieHTa NOTTHHAHHSA 3BYKOBHX KOJIMBAHb JUIA
MIEBHOTO PiBHS BiIHOCHOI Bomorocti. TumoBo, mo s Mex Bapiamii piBHS Bosorocti nositps Big 10 mo 90 %,
JUIA TIEBHUX YacTOT 3BYKOBHX KOJMBaHb, KOEQII[iEHT MOTIMHAHHS Bapiroe BimmosimHo: mit 125 I'm — 9-10°
°..3:10° Mm% 1 k' - 1,6-10°...0,6-10° m*; 20 xT'r - 0,03...0,05 M.

Buano, mo yneTpasByk 3 4actororo 20 k['I] € 4yTauBHM 10 TOTNIMHAHHS B atMocdepi i Ha Bigcrani 100 m
P3T 1iei 3ByKOBOi 4acTOTH 3HM3UTHCS Ha AEKIJIbKAa BIJCOTKIB (AJs1 IHTEHCHUBHOCTI 3BYKY, OCKUIBKM BOHA
nponopuiiiHa kBaapary P3T, xoedimieHT ocinabiaeHHS BiIIOBITHO MOIBOIOETHCS). HU3bKOUACTOTHI 3BYKOBI
KOJIMBAHHsI MPAKTHYHO HE 3aJIeKaTh Bij piBHS BiJHOCHOI BOJIOTOCTI i KoedilieHTa morinHaHHs B3arani [5].

Po3rnsigatoun nporec po3noBCIOKEHHS 3ByKY Ha BIIKDUTOMY IPOCTOPI, CJIijl 3BEPHYTH yBary Ha BaroMicTh
BIUIUBY JIESIKUX €(DEKTIB LIOTO MPOCTOpPY. Y MPU3EMHOMY LIApi JJIsl [PKEPEIT 1 pelienTopiB 3BYKY, €peKT BiIOUTT
MPU3BOJUTH JI0 YACTOTHO-3aJIEKHNX MiIHOMIB 1 3HIKEHB; 4acTo, Y 3B’ 3Ky 31 IIIApyBaTOI0 CTPYKTYpOIO IPYHTY,
Bapiroe pi3HUI (a3 BiZOWTHX XBHIIB Pi3HOI YacCTOTH, a TaKOX BIJACOTOK KyTa iX BimXWieHHS. TemmeparypHi
apu atmocdepu (i, BIAMOBIHO, MAPH PO3MOILTY BITPY) CIPUYHHSIOTH e(DEKT 3aTOMIICHHS XBHJIb, BUCXiIHE —
JUIL HOPMAJILHOTO TEeMIIepaTypHOro rpajieHta (Ha BiTep); i cmamuHux — i iHBepcil (mix BiTep). Buaineni
eeKkT HAbMPAIOTh BATOMOCTI Ha 3HAYHUX BificTaHsAX Oinbmiux 3a 100 M [2].

barato omyOiikoBaHMX MarepianiB AocHigiB mymMy noBkosna BEY pi3HUX TumiB i po3MipiB ONHCYIOTH
TepuTopii sk Oe3mocepesHbO HAONMKEHI, Tak 1 3Ha4yHO BifnaneHi (opieHToBHO 68-2100 M). Posrmsnmatroun
TPaHCIIIOI0YY CHPOMOXKHICTh arMmocdepu, obuasa kpurepii — po3mipiB BEY 1 Bincrani no0 HHX — MaoTh
MepIIOYEeProBe 3HAYCHHS.

Haii0ipi momupeHow € cepruuHa MOAEIb PO3MOBCIOIKECHHS 3BYKY foBkosia BEY, komu 3umkenns P3T
ckiamae 6 1b Ha MoaBOEHHS BifcTaHi. [IpoTe 3a MeBHUX 0OCTaBUH, SIK, HAIIPUKJIIA, TEMIIEpaTypHa iHBepCis abo
HasBHICTb HHU3BKOTO TIOBITPSHOTO IOTOKY, MOJMKJIMBE BHHHKHEHHS IIapy 3BYKOBOTO BIiIOWTTSA i3
PO3IOBCIO/KEHHIM LMJITHAPUYHOTO THITy 1O NMEeBHOI BijxcTaHi. 3a Takoro Mojemno 3HWkeHHsA P3T crianae
muiie 3 nb Ha mojBO€HHs BifacraHi. Jis HHU3BKMX 4YACTOT Taka 3alexHicTh Oynma orpumana Hubbard and
Shepherd ta mosicuena Zornski and Willshire, a Takoxx Johansson. [ani Bolin et al. moka3anu HasiBHICTH IIOTO
egexty Ha Binctadi 10 100—200 M, ska i BAKOPHUCTOBYETHCS Il HOpMATUBHOI oriHkH B LIIBeii.

3a mUITiHAPHYHOI Mojei po3moBcrokeHHs, y Mexkax 200 M, H.Mgller Ta C.S. Pedersen mokazamm, 1o
piBeHb 3BYKOBOTO THCKY Oyne 3HmxkeHuid no 35 nb (A) Ha BiacTaHi, 3HayHo Ounbmiii (1414-3482 wm), Hik 3a
TpaauuiiHoi Mozei. J{pyruit BHCHOBOK TOBOPHUTS, 1110 HU3bKOYACTOTHA CKJIaJJ0BA 3BYKY 33 TAKHX OOCTABHH CTa€
3HAYHO OLIBII YiTKOFO i Baromoro (tabm. 1) [3].

I3 ganmx Ttabmumi 1 g00pe BuaHO, 10 CTabLIBHICTH aTtMocdepu, BimoOpaxeHa y dopMi Mozmeni
PO3MOBCIOKCHHS 3BYKY y mpoctopi goBkojsa BEY, BmmBae Ha BifcTaHb, HEOOXifHy i 3HMWwkeHHs P3T
noekona BEY i BEC. Luninnpuuna Mojenb, NOPIiBHSHO 31 cepUuHOIO, MOKa3ye 3HAYHO OUIbIII BijACTaHi i,
TaKAM YUHOM, TOSACHIOE (DaKTHYHI JaHI CKapr HACEJCHHsS, IO IPOXKMBAE HA BIACTaHI NEKiTBKOX KiJIOMETPIB.
Crae Oinpmn 3po3yMiNo, YoMy TpaaWliiiHa cdepryHa MOAETh HE MOTia 3a0e3MeYnTH HEOOXiTHHHA pPiBEHB
3HIKEHHS BIUIMBY LIyMY, 110 yTBOproeThcsi BEY, nis 3a0e3neueHns Oe3nexku cepejoBUINa.

LixaBi maHi JOCUTH peTENbHUX (PAKTHIHHUX CIIOCTEPEKEHb 1 BUMipiB S.Ambrose Ta R.Rand miarBepmxyoTsh
TaKW{ TEOPETHIHHU iaXia. BuMipu mpoBeneHi aBTopamMu Ha AEKIIBKOX 3pocTarounx Bigcransx (81,686-518,6
M) Bix okpemoi pobouoi BEY (Falmouth, Massachusetts). Hacemennst, po3ramoBane Ha Biactani 518,6 M, Bxke
JIOBTHI Yac CKap)KWJIOCS Ha TakKi CHMIITOMH, SIK PO3JaJ] CHY, TOJOBHHH Oib, MOpPYyIICHHA KOHIEHTpamii #
AaKTUBHOTO MHCIIEHHS. B mpomoBX mepiogy IOCTIIIB aBTOPH MiATBEPAWMIN HasBHICTh IMX (i3iomoridHuX
e(eKTiB, COCTEepirarouy 3a BIACHUM CTaHOM. B pe3ynbrati BuMipiB Oyio oTpUMaHO, IO Y TOH Yac, SK PiBeHb
3ByKy nB(A) miama3zoHy 3HWKYEThCS 3a TPaJUILiHHOI MOAEUII0 — 6 nb Ha TOIBOEHHS BiICTaHI,
HexopekToBanuii P3T (nb(L)) 3HmxkyeThcs sik 3 1b Ha MOMBOEHHS BiACTaHi, BiMOBIIHO J0 OUIBIN MOBITLHOTO
0cJ1abJIeHHS! HU3bKOYaCTOTHOT KOMITOHEHTH 3BYKY.

Tabauys 1
Teopemuyna 6iocmans, Ha AKill 3a2aTbHULL PIGEHb 36YK0B020 MUCKY 00opieHioe 35 OB,
01 YuriHOpuyHOi Mooeni po3nogcrodicents 0o 200 m i mpaduyitinoi cpepuunoi mooerni
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(6i0cmanb Hasedena K 8i0CManb 3a Haxuiom 00 yenmpa pomopa BEY ma ¢ 6auzvroio
00 20puzonmanvioi) 8ionogiono [3]

Iloka3nuk BEY (-2 MB1) BEY
1 2 3 4 5 6 7 8 9 (<450 kBt
Bincrans 1476 | 1414 | 2373 | 2100 | 1562 | 1829 | 1776 | 3482 | 3152 827
Lpa (1b) 35 35 35 35 35 35 35 35 35 35

Loacr(ub) | 29,7 | 282 | 30,3 | 29,2 | 294 | 30,7 | 30,0 | 29,7 | 29,6 25,6

Humiaapuyna
mozens (o 200
M)

Loc(1B) | 604 | 562 | 57,1 | 60,0

Bincrams | 629 | 647 | 879 | 822 | 679 | 758 | 713 | 1227 | 1144 | 453
Loa(zB) | 35 35 35 35 35 35 35 35 35 35
Loar(uB) | 28,8 | 26,7 | 289 | 276 | 280 | 291 | 288 | 270 | 270 | 248
Ls(uB) | 59,1 | 54,5 | 550 | 58,0

Coepuuna
MOJIENb

3amikaBleHICTh BHKJIMKae W Te, MmO Yy TOoi wac sk Ha Bigcrani 518,16 MeTpiB piBeHb
A-CKOperoBaHoro 3ByKy 3HAQ4HO HWKYil BcepeAMHI NMpUMilieHHs!, Hixk 30BHI (43 nb(A) — 330BHI, 21 n1b(A) —
BCEpEINHI), PiBeHb HEKOPErOBaHOI'O 3BYKY Mae MpoTwiexHy 3anexHictb (75 nb(L) — 330BHi, 79 ab(L) —
Bcepenuni). Ile miaTBepmKye OaraTto CTBEPIKCHb HACEICHHS, IO BIUIMB € OUIBII BIMYYTHUM BCEpEAUHI
OyAMHKY, HIX 30BHI.

ABTOpH 3a3HAYalOTh, OO0 KOPIYC OYAMHKY OJIOKY€, TOJOBHHM YHHOM, 3BYK 4acTtoTd Oumpmioi 3a 10 I'm, i
MOCHIIIOE ITyJIbcalii HU3bKOI YacTOTH, IO 3aJHIIAIOThCA. baraTo MeEIKaHIB ITOPIBHIOIOTh CBOE CIPUHHATTA 3
THUM, HIOW BOHU JXUBYTH BcepeanHi OapabaHa [6].

Taxox, 3BepTatoun yBary Ha Kputepiii po3mipy BEY, moTyxHa ycTaHOBKa IPOMHCIOBOTO MacmTady (>2
MBT) Mae potop i3 miamerpom >90 M i BucoTtoro Bexi >100 M. 3a Takux rabapuTiB yCTAHOBKA PO3MILIAETHCH Y
CTPYKTypH. J{0MaTKOBO KOXKCH 3 TAaKUX KOMIIOHCHTIB Ma€ BEIUKHIl PiBEHb BApPIaTHMBHOCTI 3a 4acOM, KIIIMaTOM,
MICIICBICTIO TOINO. Y pe3yabTaTi e 30iIblIye PH3MK HemepeabadyyBaHHX TMPOIECIB 32 TCHICHINT 3pOCTY
MOTYy>KHOCTI cydacHux BEY.

BucHoBku. Po3risimaroun 38ykoBe mojie, 1mo yreoproote BEY i BEC noBkosa cebe, HEOOXiaHO, B TepIIy
4yepry, 3a3HA4WTH HOTO HEOMHOPIAHICTH 1 cTpykTypHicTe. BEY yTBOproe 3Byk y pe3ynpTari B3aeMomii 3
MOBITPSTHUM  CEPEZIOBHUILEM, TOJOBHHM YHMHOM, 3 BITPOBHM IIOTOKOM, i B MEXaX OKPEMHX KOMIIOHEHTIB
YCTaHOBKM YTBOPIOIOTHCSI JDKEpena 3BYKY, pi3HI 3a CBOIMHM XapakTepuUcTHKaMu. Buxonsunm 3 ¢i3uuHHX
0coOMMBOCTEH caMmX 3BYKOBHX KOJIMBaHb, Ha IIEBHHX JDKEPENax YTBOPIOETBCS 3BYK IIEBHOI YacTOTH i
IHTCHCUBHOCTI, 3aJIe)KHO BiJl CTPYKTYpHHUX XapakTepuctuk BEY. Ha cporomHimHii JeHp icCHye BKe YHMAajo
TEOPETHYHHUX MOJIENIEH OWIHKM SIK 3arajlbHOTO PiBHSI 3BYKOBOTO THCKY J0BKOia BEY, Tak 1 OKpeMHX DKeperl.
TeopeTnuHi MoJesli OKpEeMHX JpKepesl BimoOpaxaroTh iX crenudiyHuil TOH Ta #HOro B3a€MO3B’SI30K i3
XapaKTePUCTUKAMH CTPYKTYPHHUX KOMIIOHEHTH yCTaHOBKH. Lle Moke NO3BOJIMTH, 3 OJHOIO OOKY, BHOKPEMHTH
CKJIaJIOBI TOHH 3BYKOBOT'O TIOJISI, & 3 1HIIIOTO — OTPUMAaTH TEOPETUUHY JTUHAMIUHY MOJIENb KiHIIEBOTO CKJIaTHOTO
3BYKOBOTO CHTHAJTy, CHpUYHHEHOT0 poboToio BEY.

Baxxuee micue y 1pOMy po3pi3i 3aiiMae KOPEKTHO mMmigiOpaHa HOpMaTi3allis 3a 4acoM, IO CIPUYHMHEHO
NPIOPUTETHUM 3a PIBHEM IIOTY)KHOCTI MOJIOKEHHSIM IMITYJIbCHOTO 3BYKY HHM3bKOi uactot. Lleli mpioputer
CKJIagae crenudiky 3BYKOBOTO IMOJS CTBOPIOBaHOTO poboToro BEY, ska BHOKpeMIIIOE iMIYIbC 1 IMITYIbCHUHA
XapakTep y OKpeMHid crienudiqHuii 00’€KT HOCHiHKeHHS. 3 i€l TOYKU 30Dy, MIKH SHeprii 3BYKOBOI eMicii €
01N 3HAYYIIUM KpHUTEpieM Oe3NeKH, HiX y3arajJbHEHI 3a BEJIWKi NPOMDKKH 4acy 3Ha4YeHHS PiBHs 3BYKOBOTO
THCKY, 1, 0CO0JIMBO, CKOpPEroBaHi 3a HENPIOPUTETHOIO YaCTOTOIO.

Buxonsun 3 Takmx ocoOumBocTed 3BykoBoro curHany BEY, nHactymny mnosumiro 3aiimae crenmgika
aTMOC(EpHOTO CEpelOBUIIA, IO TPAHCIIOE I CUTHAIL. BimnmoBigHO, CIif 3a3HAYUTH HEOJHOPIIHICTH
atMocepr 3a BHCOTOIO, 1, OCOOJMBO, 3a YacoM J00M 1 MeTeopoJjoriyHuMH sBUmamu. lle crnpudnHse
cnenn(igHy Bapialiro y KoeQilieHTi MOTIMHAHHSA aTMOc(eporo 3BYKOBOI €Heprii Ta, BiAMOBIAHO, y BiAcTaHi
ocnabieHHs ii BIDIMBY O 0e3MevHOro piBHA. 3 i€l TOYKHU 30py, OUTBIIT BUMPABAaHUM BHAAETHCS BUKOPHCTAHHS
IIUTIHAPHUYHOT MOJIEINI PO3MOBCIOKEHHS IIyMy 110 Bifctani 200 M, HiX TpagumiiHoi chepudHoi.

Buxonsuu 31 cKIIagHOTO XapakTepy aTMOC(EepHOTo MPOCTOpY, BUPIMIAIEHIM Takoxk € po3mip BEY i ckiman
BEC. 3a 3pocroM motyskHOCTi 1 po3MipiB npomucioBux BEY 3pocrae i crenm¢pivHiCTh 3ByKOBOTO CHrHaiy,
HOro HM3BbKOYACTOTHUH IMITYJIbCHHH XapakTep, CWila Ta IUIOLIl TOIIMPEHHS BIUIMBY Y JOBKOJHIIHBOMY
CepeIOBHIIIL.
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HeoOxigHo 3a3Ha4uTH, IO, HA BIAMIHY BiJ 3BHYHOTO aKyCTHYHOTO IIyMy, iMIyJbCHa CKJIaI0Ba,

3YCTpIi4arouu KOPIYC NPUMIIIECHHS, INEePETBOPIOETHCS 1 TIOCHIIIOETBCA BeepedwHi. Takuii edekr poOuTh
TEpUTOPii, MO 3HAXOAWUTHCS IMiJ BIUIMBOM TaKOTO 3BYKOBOTO MOJs, HEOE3NEYHOI i HEMPHUIATHOIO IS JKUTTA
moxeit. [lymbcaril HU3bKOI 9aCTOTH CTIIPHYUHSIOTH Y JIOAMHU (i310JIOTiUHI peakii, TOJIOBHUM YHHOM TaKi, SIK
MOPYIICHHS CHY, TOJIOBHU O1J1b, MOPYIICHHS KOHIICHTPAIlIi Ta AKTUBHOCTI MUCIICHHS. 3a ICBHUMU JTaHUMH, IIC €
pe3yabTaT PE30HAHCHOI peakilii TOJIOBHOTO MO3KY JIOIWHU, B-XBHIII SIKOTO aCOIMIOIOTHCS 3 KOHIICHTPAILE 1
AKTUBHUM MUCIICHHSM Ta 30Irar0ThCs i3 TOHOM ITiKiB PiBHS 3BYKOBOT'O THCKY.
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Masuayk JI.A., ApanacbeBa H.A. ITone 3ByKOBHX KOJIMBaHb JOBKOJIA BITPOBUX €JIEKTPOCTAHINH. IMImymbcHUMI
HU3bKOYACTOTHUIH IyM

Mnsuyx JILJ., AdanacbeBa H.A. Ilome 3ByKOBBIX KoJeOaHMI BOKPYT BETPOBBIX 3JICKTPOCTAHIIHH.
MMy nbCcHBIN HU3KOYAaCTOTHBIN IIYM

Pljatsuk L.D., Afanasieva N.A. A field of sound fluctuations around wind farms. The pulsed low-frequency
noise

VK 514.08:300.16
IToJie 3ByKOBBIX K0JIe0aHHMIT BOKPYT BeTPOBBIX 3J1eKTpOcTaHIUii. UMy 1bCHBINH HU3K0YAaCTOTHBIN IIyM /
JLLA. Ilinsinyk, H.A. AdanacseBa

[ocnenoBarensHEIM 00pa3oM, IO MyTH 00pa30BaHMS W PacHpOCTPaHEHUS B aTMocdepe, mpencTaBieH
CTPYKTYPHBI aHalW3 MCTOYHUKOB 3BYKOBOH OMHCCHHM OT OOBEKTOB BETPOIHEPreTHKH. VIMITynbcHas
HHU3KOYAaCTOTHAS COCTABIIAIOIIAs ONPEAEIeHa KaK criennpuaecKas I JaHHOTO BUAA TEXHOT'€HHOW Harpy3Kd Ha
OKpYXKaIOIIyI0 IPHPOAHYyI0 cpexy. C Lenpl0 TEOPEeTHYECKOrO0 OOOCHOBAaHMS W MOJCIHPOBAHUS 3BYKOBOTO
CHTHaJa MPOM3BOANMOIO OOBEKTAMU BETPOIHEPTETUKH, MPEICTABICHB HEKOTOPHIE HanOOsIee MEepPCIEeKTHBHBIE
MaTeMaTHYeCKHe MOJENN 0Opa30BaHWS YaCTOTHBIX CHEKTPOB OTACJIBHBIX MCTOYHUKOB 3BYKa, B TOM YHCIE H
HHU3KOYAaCTOTHOTO HMITYJILCHOTO. [yl 0OOCHOBaHUWSI KOPPEKTHOHW MOJEIHM PacHpOCTpaHEHWs JIaHHOTO BHAA
3BYKOBOTO CHTHaja, C Y4YETOM €ro Ccrnenu(uKd, pacCMOTpPEHa BO3MOXKHAs B3aMMOCBS3b BBLICICHHBIX
XapakTepHbIX KPUTEPHEB C OCOOEHHOCTSAMM aTMoc(epbl, AMHAMUKOW €€ CTPYKTyphl BO BPEMEHH WU
npoctpaHcTBe. IlpencraBiaeHbl MaTeMaTHUECKHE 3aBUCHMOCTH ydeTa CYIIECTBEHHBIX XapaKTepUCTHK U HUX
(daxTuueckoe noATBepKICHHE. PaboTa cocTaBiseT CyHIECTBEHHBIH BKJIAJN B pa3pabOTKy TEOPETHYECKH
000CHOBaHHOT'O METO/Ia OIICHKN TEXHOTCHHON HAarpy3KH OOBEKTOB BETPO3HEPTETHKH Ha OKPY’KAIOIIYIO Cpeny, ¢
YYETOM UX CIICIIU(HUKH.

KnaioueBble cioBa: BeTpOIHEpreTHKa, HCTOYHUKH 3BYKOBOM OMHCCHH, HHM3KOYACTOTHBIA 3BYK,
3BYKOBasi 3MHCCHS B aTMoc(epe.

V]IK 514.08:300.16
A field of sound fluctuations around wind farms. The pulsed low-frequency noise / L.D. Pljatsuk, N.A.
Afanasieva

On the way of formation and distribution in the atmosphere the structural analysis of wind turbine
sound sources is presented. The pulse low-frequency component is defined as specific within the given kind of
technogenic load on surrounding environment. For the purpose of a theoretical study and modelling of a sound
signal produced by wind turbines, some of the most promising mathematical models of frequency spectra
formation for separated sound sources (including the low-frequency pulse) are presented. To justify a correct
model of given kind of sound signal distribution, with taking into account its specifics, a theoretical correlation
between the sound signal characteristics and the atmosphere characteristics (its dynamic in the time and space) is
given. Mathematical equations of some essential characteristics and their factual confirmation are presented. The
work makes a significant contribution to the development of a theoretically substantiated method of assessment
of the technogenic load on the environment around wind farms, with taking into account their specifics.
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