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AHomayia

LA cratta npucBsyeHa po3rasgy OCHOBHUX TEXHIYHWX MapameTpiB aKyCTMYHMX 3acobiB Ta
reorpadiyHnx GpaKkTopiB MicLeBOCTi Ha AaNbHICTb 3HIMAHHA MOBHOI iHGOpPMaLLii NP BUPILLEHHI
NPUKAAAHUX 3aBAaHb 3aXUCTy 06'€KTIB KPUTUUYHOI iHOPACTPYKTYPU Bif, TEPOPUCTUYHMX aKTiB.
CnoyaTKy AaHO XapaKTePUCTUKA OCHOBHUX TEXHIYHMX MAPaMETPiB aKyCTUYHMX 3acobiB 3HIMaHHA
MOBHOI iHpopMmaLii. MokasaHo, wo OCHOBHUMM TEXHIYHMMM NapaMeTpPammM aKyCTUUYHMX 3acobiB
3HIMaHHA MOBHOT iHdopMaLii € YyTAMBICTb MiKpodoHa, Moro cnpsmoBaHicTb, poboya cmyra
yacToT i KoediuieHT po3nisHaBaHHA. [1OTIM PO3rAAHYTU MNOHATTA €eHepreTU4YHoi AaNbHOCTI
BUABNEHHA aKyCTUYHUX curHanis. [oKasaHo, WO nif eHepreTUYHOIO AaNbHICTIO Aii aKyCTUYHOro
3acoby po3ymieTbcA HaMbinblue po3paxyHKOBE 3HAYeHHA AMCTaHLUi, Wo 3abe3nevye piBHiCTb
€HepreTMYHOro MNOTEeHLjiaNy aKycTMYHOro 3acoby Ta 3aKOHOMIPHOCTI cragy iHTEHCMBHOCTI
PO3NOBCIOAMKYETLCA aKYCTUYHOI XBWAI. [licnAa 4oro npoaHanisoBaHoO reomeTpuyHa AaNbHICTb
BUABJIEHHA aKYCTUYHUX CUTHAAMIB, 3 ypaxyBaHHAM penbedy MicLeBOCTi HaBKOIO 06'eKTy
KPUTUYHOI iHPpacTpyKTypu. MNOKasaHOo, WO reoMeTpUYHA LANbHICTb BUABNEHHA aKYyCTUYHUX
curHanis 6yae BM3HaAYaTUCA FEOMETPUYUHIA AANbHICTIO BUAMMOIO FOPU3OHTY 3 YpaxyBaHHAM
NMO3UTUBHOIO | HeraTMBHOrO penbedy MICLLEBOCTI, HAABHICTIO KMTNOBMX MACMUBIB, JicCiB Ta
BOZIOMM, @ TaKOX CTAaHOM MiZACTUIAt0Y0T NOBEPXHi HABKOIO 06'EKTY KPUTUUHOIT iIHPPaACTPYKTypH
B HanpAMKY, fKMIA BWU3HAYAETbCA PO3BOPOTOM aKyCTMYHOro npucTpoto. MoTim po3rnsaHyTo
OYiKyBaHa Aa/1bHICTb 3HIMaHHA MOBHOT iHQOpMaU,ii, AK pe3ybTaT CniBBiAHOWEHHS eHepPreTUYHoI
i reomMeTpuuHin AiAnbHOCTEN BWABNEHHA aKYCTUYHWUX CUrHaniB. lokas3aHo, WO oO4ikyBaHa
OAaNbHICTb 3HIMaHHA MOBHOI iHGOpPMaLii BU3HaYa€eTbCA AK A0OYTOK eHepreTMYHoi AasbHOCTI
BUAB/MIEHHA aKYCTUYHMX CUFHANIB Ha 3HAYeHHs KoedilieHTa BNANBY CepeLoBULLA B NPU3EMHUNX
Wwapax atmochepu. AKLLO OTPUMAHUI pe3ynbTaT NepeBULLYE 3HAYEHHA FTEOMETPUYHOT JaNbHOCTI
BMABNIEHHA aAKYCTUYHOIO CUrHajly, TO 33 3HAYEHHA OYiKyBaHOI AanbHOCTI MPUMMAaETbCA
reoMeTpuyHa AaNbHICTb BUABNEHHS.

Knrouoei cnoea: TepopuUCTUUHMIA aKT, 3aXMCT, aKYCTUUHUIA KOHTPO/Ib, MiIKPODOH, AaNbHiCTb.

NoctaHoBKa Npobaemu
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CUCTEM, BUXIZ i3 agy AKUX MOXKE CMPUUUHUTM  perioHasbHOMY, MicLEBOMY 4YM 06'eKToBOMY
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pisHi [1]. Jo 1i cknapy BxoaATb aTOMHI Ta
rigpoenekTpocTaHuii, XimiyHi Ta HadTOXimiyHI
KombiHaTK, meTanyprinHi 3asogM Ta iHWI
AeprKaBHi NigNnpMEMCTBA Ta NPUBATHI YCTaHOBMU
CTpaTeriyHoro NpU3HayYeHHs. Ana
3abe3neyeHHs 6e3nekn uux MiANPUEMCTB Ta
3anobiraHHA HaA3BUYANHUM cuUTyauism
TepopuctTuyHoro xapaktepy (HC TX) y ixHix
CTPYKTYypax € cneuianbHi nigposainu oxopoHu
abo  ¢isnyHoro  3axucty  [2-4].  Unmnu
nigpo3ainamn BUKOPUCTOBYHOTHCA iHXEHEepPHO-
TEeXHiYHi 3aropogxeHHs Ta ¢i3nyHi bap'epwm,
3acobn onNToeneKkTPOHHOro Ta iHppavepBOHOro
CnocTepeXeHHs, paaionoKauifiHoro Ta
aKyCTUYHOro KOHTpPO/O [5-7].  3acobwu
aKYCTUYHOrO KOHTPONKO Ue TexHiYHi npunaam,
Wo 3abe3neyyoTb 3HIMAHHA aKyCTMYHOI Ta
MOBHOI iHpopMmauLii Ha BiaKpuTiA MicueBocTi. Lli
crneuianbHi eIeKTPOHHI Npunagn HasmMBalTbCA
CNpAMOBaHUMM MiKpodOoHamn. B gaHmMi yac ix
noAginAlTe Ha 4YoTUpM BuAM: napaboniyHi,
NAIOCKI aKyCTUYHI, dpa3oBaHi peLwiTkn, TpybyacTi

MocTaHOBKA 3aBAAHHSA

(mikpodoHM Bixkyyoi xBuAi) i rpagieHTHI. [8, 9],
OANBHICTb A1 AKMX MOXKe A0CAraTuU AeKiIbKox
Kinometpis [10, 11]. OaHaK AanbHICTb 3HIMAHHSA
MOBHOI iHGOpMaLii Ha BigKPUTIA MicLeBOCTi
3aNeXnTb  BiA4 CTaHy nNpuU3eMHUX LWapis
atmocdepu Ta TigpOMETeopoNoriYHNX ABULL,
TeXHIYHUX napameTpis CrPAMOBAHUX
MiKpo¢OHiB Ta reorpadiyHux paktopis [12-14].
OcTaHHi  3ymoOBJIeHi XapaKTepom penbedy
MiCLLeBOCTi B pPalOHi 3Haxo4)KeHHA 06'ekTa
KPUTUYHOI iHPPACTPYKTYpM Ta Ha Nigxomdax [o
HbOro, POC/IMHHICTIO Ha 3eMHill NnoBepxHi,
HasABHIicTIO JiciB Ta BOAOMM, OyadiBenbHUX
cnopyg, pisHOro Nnpu3HavYeHHA.

fonoBHe 3aBgaHHA cuctem  i3MYHOro
3axXuUCTy O6'EKTIB KPUTUYHOI iHOpACTPYKTYpU —
ue HedoNnyLWeHHs TEPOPUCTUYHUX aKTiB Ha
ob'eKkTax, WO  oxopoHaeTbca  [3,  15].
EPeKTUBHICTD BMpIWLEHHA UbOro 3aBAAHHA
3a7eXuTb  Bif,  CBOEYACHOro  BUABNEHHA
3/IOBMUCHWUKIB, WO BNU3HAYaETbCA AANbHICTIO Aji
3aco6iB BUABMEHHS Ta KOHTPOIIO.

Tomy meTol0 paHoi poboTn € posrnag,
OCHOBHMX TEXHIYHMX MapPaMeTPiB aKYyCTUYHMUX
3acobiB Ta reorpadiyHmMx GaKTOpiB MiCLEBOCTI
Ha OANbHICTb 3HIMAaHHA MOBHOI iHpOpPMaLLii npwn

BUPIWEHHI MNPUKNAAHUX  3aBAAHb  3aXMUCTY
06'eKTIB  KPUTMYHOI  iHOpACTPYKTypu  Bifg
TEPOPUCTUYHUX AKTIB.

Ana  pocArHeHHA NOCTaB/NEHOI  MeTu
HeobXiAHO  BMPIWWTM  HACTYNHi  HaAYKOBI
3aBAaHHA.

CnoyaTKy [aTW XapaKTEePUCTUKY OCHOBHUX
TEXHIYHMX NapameTpiB aKyCTUYHMX 3acobis

BUKnAaa OCHOBHOro marepiany

3HIMaHHA MOBHOI iHbopmaLil. MNotim
PO3rAAHYTU MOHATTA eHepreTUYHoOl AaNbHOCTI
BUABJIEHHA aKYCTUYHUX curHanis. [licna 4voro
npoaHanisysatu reomeTpu4Hy DANbHICTb
BUABJIEHHA AKYCTUYHUX CUrHanis, 3
ypaxyBaHHAM penbedy MicLEeBOCTi HABKONO
06'eKTYy KpUTUYHOI iHdpacTpykTypu. [oTim
PO3rAAHYTU OYiKyBaHy [AaAbHICTb 3HIMAHHA
MOBHOI iHpOopMalLii, AK pe3ynbTar
CNiBBIAHOLWEHHA €HepPreTUYHOI i reoMeTpPUYHIln
AiANbHOCTEN BUABNEHHA aKYCTUYHUX CUTHANIB.

XapaKTepuctuka  OCHOBHUX  TEeXHIYHMUX
napameTpiB aKyCTUYHUX 3acobiB 3HiMaHHA
MOBHOI iHpopmaLii

Ona 3HimaHHA iHbopmauii Ha BigKpPUTUX
MangaHuyMKax, AK Oyno 3a3HayeHo paHille,
BUKOPMUCTOBYHOTbCA Pi3HI TUNM CNPAMOBAHUX
MiKpodoHiB. Lle moxyTb 6yTM Taki TMNK:
napaboniyHmm, ¢dasmpoBaHa aKyCTUYHa
pewiTka, Tpybuactmin, rpagieHTHUNA. Bci BOHM

MalOTb TaKi TexHi4YHi xapaktepuctuku. Lle
YyT/IMBICTb, WMpPUHa XapaKTepPUCTUKM
CNpPsAMOBAHOCTI, KoeoilieHT 0CbOBOI

KOHUEHTpauji, KoediluieHT  po3ni3HaBaHHA,
po34inbHa 34aTHICTb MO KYTOBMX KOOPAMHATAX,
poboya cmyra 4acTOT, UEHTpPasbHa 4acToTa,
piBEHb BAACHUX LLIYMIB.

Yytameictb mikpodoHa E — ue BigHOWEHHA
3HIMAETbCA 3 MiIKPOPOHA eIEKTPUYHOIO CUTHANY
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00 aKYCTMYHOrO TWUCKY 3BYKOBOI XBWAI, WO
BN/NIMBAE Ha HbOro. Bumiptoetbca MB-Ma?l i
3aNeXnTb  Big4  YactotTn.  DyHKUioOHaNbHa
3a/1EXKHICTb 3MiHM YYTAMBOCTI MiKpodOHa Big,

4YacToTn € moro aMNNiTyAHO-4aCTOTHOI
XapaKTePUCTMKOW, NPUKNAL AKOI HaBeAEeHO Ha
puc. 1.
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PUCyHOK 1 — AMNAITYAHO-4aCTOTHA XapaKTepuUCcTUKa MikpodpoHa

3 Uj€l NPUYMHM ONA PiI3HUX YACTOT 3HAYEHHA
YYTANBOCTI MiKpodoHa ByayTb pisHMMK. Y TOM
e 4Yac Ha ¢iKcoBaHilt vacToTi npocTtopoBa
yyTAMBiCTb MiKpodoHa 6Oyae 3miHoBaTUCA.
MpuKknag Uuiei 3aneXHOCTi B FOPWU3OHTA/bHIN
NAOWMHI  npeacTasneHnii Ha puc. 2. i
Ha3MBalOTb XAPaAKTEPUCTUKOK CNPAMOBAHOCTI
MiKpodOHa B  TOPM3OHTANIbHIN  MAOLLMHI.
BignoBigaHa 3anexHicTb € i y BepTUKa/bHIA

NAOWMHI, AKY HA3MBaAKOTb XapPaKTEPUCTUKOLO
CNPAMOBAHOCTIi MiKpodoHa Yy BEPTUKAJIbHIN
NOLWMHI.

[o cKknagy xapaKTepUCTUKKU CNpAMOBAHOCTI
BXOAATb OCHOBHWI (rONOBHWI) | ApyropAgHi
(napasuTHi) makcumymu. BenuumHa KyTa, wWo
BM3HA4Ya€ 3Ha4YeHHA Ha piBHi 0,707 ronoBHOro

MaKCMMYMy, € LIMPUHOID XapaKTePUCTUKMU
cnpamoBaHocTi (0,,).
BiAHOWEHHA  BEWYMHM  PEECTPOBAHOIO

CUTHaNy BiA AxKepena 3BYKY, WO 3HAaX0AUTbCA Ha
OCi TO/NIOBHOFO  MAKCMMyMy CMPSAMOBAHOro
MiKpodOHa, A0 BE/NIMYMHUN CUTHANY Bif LbOro X
OXepena, Wo 3HaXo04MTbCA Ha LbOMY K BiACTaHi
NpuM HEeHanpasfeHUM MPUAOMI, NPUNHATO

Ha31BaTK KoediLiEHTOM CNPAMOBAHOI Aii fyp-
MiHiManbHUIM  KyT, nNpu AKOMY ABi
aKyCTUYHI (WyMAMBI) LinM, MOXKHa po3B'A3aTH
(cnocTepiratoTbea PO3A4i/IbHO) npu
HanpaB/ieHOMY npuiomi Ha3MBaloTb
pO34inbHO 34aTHICTIO MiKpodoHa no KyTy AB.
Pobouya cmyra u4actoT AFBM3HAYAETLCA
Pi3HULEK BEPXHbOI i HMMHBLOI 4acToT, WO
BUKOPUCTOBYIOTbCA B pobodii  amnaiTyaHo-
YACTOTHIM xapakTepucTuLi mikpodoHa (f, — f),
a UeHTpasbHa 4acToTa f, BM3HAYaAETbCA, fAK
CcepefHe reomeTpuyHa BeNMYMHA, TObTO fj =

f;a ' fH'
KoediuieHT posnisHaBaHHA & — Ue
MiHiManbHe CniBBiAHOLWEHHSA BEJINYMNHU

KOPWUCHOTO CUTrHaNy A0 BE/JINYMHU NePELIKOLN,
fIKe JOCTOBIPHO PEECTPYETLCS Ha NPUNMAJIbHUN
NPUCTPIM NpPX 3aAaHUX 3HAYEHHAX MMOBIPHOCTI

NpaBWUIbHONO  BUABAEHHA |  MMOBIPHOCTI
NOMUAKOBOI TpuMBOrK. [na pPo3paxyHKy Ui€i
BE/IMUYMHMN BUKOPUCTOBYHOTbCA 3HAYeHHSA

YyTANBOCTI MiKpodoHa B pobouiit cmysi yacTor.
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PUCYHOK 2 — XapaKTepuCTMKa CNpsAAMOBaHOCTI MikpodoHa
(B ropnsoHTaNbHIM NAOWMHI)

PiBeHb BNacHUX WyMiB MiKpodoHa P €
NAcnopTHOI TEXHIYHOK XapPaKTEPUCTUKOLO, WO
3a71eXUTb BiZ, BUKOPUCTOBYBAHMX MaTepianis,
AKOCTI BWUrOTOB/AIEHHA | IHWMWX YMHHUKIB, fAK
NpPaBwWIoO, HE3MIHHA BE/IMYMHA ANA OO4HMX i TUX
e Tepmobapmyeckmx ymos.

MapameTpu AKYCTUYHOI uinm
BM3HAYalOTbCA FONOBHUM YUHOM iHTEHCUBHICTIO
LUYMY i M1OrO CMEKTPOM.

dopmanisyoum Lel npoLec, akycTMKamu
6yno nNpUIHATO TOBOPUTM NPO HaBedeHy
LWYMHICTb, TOOTO 3HAYEHHAM aKyCTUYHOIO TUCKY
CTBOPIOBAHOIO A)epena Ha BiaCTaHi ogHoro
meTpa Ha YactoTti 1 Kly, B cmysi 1 My, OgHak
npuUAManbHi NpUcTpoi  ikcyloTb CUrHaAM B
pobouiit cmysi yactor AF, AKa BM3HA4YaETbCA
BEPXHbOI i HMXHbBOI YacTOTaMM. 3 UMX NPUYKH,
aHani3ylum  TexHiYHi  3acobu,  aKYCTMKM
roBopATb MNPO HaBeAeHy LWYMHOCTI, AK Npo
3HaYeHHA aKYyCTUYHOro TWUCKY, CTBOPIOBAHOro
[YKepenom Ha BificTaHi o4HOro meTpa B pobouili

CMy3i 4acToT npuimanbHoro npuctpoto. lMpu
LUbOMY BWKOPUCTOBYIOTb TepMiH He poboua
CMyra 4acToT, a T[YYHIiCTb Ha LEeHTPaNbHIN
YacToTi. CneKTpanbHi XapPaKTepPUCTUKHN
aKYCTMYHMX LUinei, [0 SAKUX BigHoCATbCA
WMPUHA CNeKTpa, napameTpu Horo cnaay,
OVCKPeTHI  CKNagoBi, TWUMYAcoBi  Bapiauii,
aMnNNiTyAHO-4aCTOTHI Ta TOHaNbHI 0cO06AMBOCTI,
AeTtanisyBaTtu He byaemo. BigzHaunmo nuuwe Te,
LLLO BOHW € FO/IOBHUM PaKTOPOM, LLO A03BONSAE
iX iaeHTMdikyBaTU (KnacudikyBaTu i BMi3HATH,
To6TO NpMB'A3aTH iHAMBIAYaNbHO).

TakMM  YMHOM, OCHOBHUMMK TEXHIYHUMMU
napameTpamm aKyCTUYHUX 3acobiB 3HIMaHHA
MOBHOI iHpopmaLii € 4yTaMBiCTb MiKpodOHa,
Moro cnpamoBaHicTb, poboya cmyra 4acToT i
KoedilieHT po3ni3HaBaHHS.

EHepreTuyHa BANbHICTb
AKYCTUYHUX CUTHaNiB

[onoBHa ymoBa peecTpaLlii akyCTUYHUX XBU/Ib
Ha NPUAMaNbHUM NPUCTPIA LEe BUKOHAHHA

BUAB/NIEHHA
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cniBBiAHOWEHHA B  AKOMY  iHTEHCUBHICTb
KOPUCHOTO curHany B & pasiB nepesuLLyE
iHTEHCMBHICTb NepeLwKoaun, Wo BNANBAE Ha BXig
LbOro X npuiimavya [8-14], TobTo

I, =61, P?>6P,. (1)

Ae 6 —KoedilieHT po3ni3HaBaHHA aKyCTUYHOIO
NPUAMaNbHOIO NPUCTPOLO.

Pc  P; — 3Ha4YeHHA aKyCTUYHOrO TUCKY, LUO
CTBOPIOETHCA KOPUCHMM CUTHaZIoM (PO3MOBHOO
MOBOIO) | NepeLLKoaot0.

AKYCTUYHI XBWUAi B aTMmOCdepi NOLWMPOOTLCA
no UUNIHAPUYHOMY | ChEepPUUYHOMY 3aKOHAM, AKUI
BM3HA4yaeTbcA ABOMA (aKkTopamu, a came
reOMeTPUYHMMM  PO3MIPaMMU  AyKepen 3BYKY i
BiACTaHAMM, HA AKi 3BYKM NOLIMPHOOTLCA. AKLLO L
napameTpm Cnis MipHi, TO NPALLOE LUAIHOPUYHNIA
3aKOH. AIKLWO BiACTaHb, HA AKE NOLIMPIOETHLCA 3BYK
HabaraTo 6inbLle, HiX po3mipu horo axkepena, To
AXKepeno 3BYKY BBAXAETbCA TOYKOBUM, A
NOLWMPEHHA XBWUAb BifbyBaeTbcA NO chepruyHOmy
3aKOHYy. Y nepwomy BWNAgKy OPOHT XBWAI
PO3WMPIOETLCA  AK  CTIHKM  uMaiHApa, i
iHTEHCMBHICTb 3BYKY 3MEHLUYETbCA NPOMNOPLINHO
BigcTaHi. Y Aapyromy BuNagky OJQPOHT XBuWAI
PO3LWMPIOETBCA  AK  noBepxHA  cohepun, i
iHTEHCMBHICTb 3BYKY 3MEHLUYETbCA NPOMNOPLNHO
KBaZpaTy BiACTaHi. Y Hawomy BMMAAKy, BUMAAKY
3HiIMaHHA MOBHOI iHbpopMmaLi, npawoe
chepuyHMn  3aKOH. Kpim UbOro, BHaCNiAOK

ane

—(201g(ﬂﬂo)+aa+101g4n)zz101g5

ae o — HyNboBUIA piBeEHb AMUCTaHLIi PiBHWUM
OAHOMY METPY,

Po— nopir 4yTHOCTI N0ACHKOrO BYXa, PiBHWUI 2 -
10™°Na.

OCKinbKM Ui 3HAYEHHA € CTaHOAPTHMMWU ANA
aKYCTMKM iX B HACTYMHWUX 3anucax BXMBaATU He
byaemo.

Niea vactmHa Bupasy 20lg 0+ o/l +
10lg 4 sBnsAe coboro 3aKOHOMIpPHICTb cnagy
aKYCTMYHOTO NoJiA B CTaHAAPTHIN (oaHOpPIAHOT i

b6e3mekHoi)  aTmocodepi. MpaBa  4acTUHa
BMParKEHHA (3) NPUNHATO Ha3uBaTh
€HEpPreTMYHMM  MNOTEHUiaioM  MPUAMaNbHOro

npuctpoto (3 KoediuieHTOM cnpaAmoBaHoi  Aii
aKyCTM4HOI cucTemMu j) no neBHOi uini (3

_|_

penakcauinHMX npouecis, WO BiAbyBalOTbCA B
atmocoepi, BigbyBaETbCA 3aracaHHs 3BYKY Ha
BE/IMUYMHY (X , KOHKPETHE 3HAYEHHSA AKOI 3a/1EXKUTb
Bif, YaCTOTM aKYCTUYHUX XBW/Ib i A€AKUX Pi3UUHNX
napameTpiB NPU3eMHMX WapiB aTmochepu.

IHTEHCUBHICTb MOLIMPIOETLCA AKYCTUYHOrO
CUrHany moxke 6yTu 36inblueHa Ha BEAUYUHY J,,,
AKQ  BM3HAYAETbCA  CNPAMOBAHUM  [Ai€l0
Axkepena, HanpuKknag, NlAnHaA po3mMoBAse bina
CTiHum (byaisni). TyT 3BYK byae nowmproBaTUCA B
niscdepi i KoediuieHT KOHLEHTpauii axepena
3BYKY J,, 6yae fopiBHIOE ABOM. AKLLO K pOo3MOBa
BiAbyBaTMMeETbCA Yy ABOX CTiH, PO3MIlLEHUX
opToroHanbHe (nig kytom 90 rpaaycis) oauH Ao
0[HOrO0, TO NOLUMPEHHSA 3BYKY byae BiabysaTtuca
B UBepTb chepu i, BiaNOBigHO 3HaYeHHA J, byae
AOPiIBHIOE YOTUPLOM. AHANIOTIYHUM YMHOM Byae
3MEHLWEHO BMJWB MepewKkogm 3a PaxyHOK
CnpAMOBaHUX Aii  mikpodoHa, sAKke byae
BM3HauyaTmcA KoedilieHTOM MOro KoHueHTpauii
Jnp- 3 YPAXyBaHHAM yCbOrO BULLEBUKIALEHOTO,
BMpas3 (2) Habyae sBurnaay:

PZ : _ P2
e qp-0tall > 510
am/l? Inp

(2)

BuKoHaBLIKN NorapudmyBaHHA i MHOXKEHHSA Ha
10 obox yactTMH  BUCNOBAOBaHHA  (2)
(nepeseaeHHn B aeumbenbHy popmy) oTPUMaEMO
HacTynHe

201g (i—z) —201g (Z’—O) —101gj, — 101gjnp. (3)

HaBe4EHUM 3HAYEeHHAM LYMHOCTI A0 CMyru
NPUAMANbHOTO MNPUCTPOD P¢) B  KOHKPETHIM
nomexoBoM ob6cCTaHOBLi (piBHEM MicLeBoro
aKyCTMYHOro ¢GOHY B CMy3i NpPUAManbHOro
npuctpoto Py) [11, 14].

Halbinble 3HaYeHHA ancTaHLii [, npu akomy
[OCAra€TbCs PiBHICTb 060X YaCTWH, € HabINbLLO

abo  eHepreTMYHOi  JANbHICTIO  BUABJNEHHSA
AKYCTMYHOTO CUTHANY.
CTporo  KaKyuu, KOOEH 3  pPO3IAHYTUX

napameTpiB, }XOAHA 3 BUMIPIOBAHNX BE/IMYUH HE €
NOCTiNHOI0. BoHu BCi MaloTb  CKNaaHi
dYHKLUIOHaNbHI 3aneXKHOCTi, BpaxyBaTu fAKi anA
MOTOYHOrO CTAHY Yacy HEMOX/MNBO. 3 LIMX NPUYUNH
B JiTepaTypHUX [rKepenax MpOMOHYTbCA
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ineanbHi ymoBM BUpilWIeHHA 3aBaaHb. Pobnatbea
NPUNYLLEHHA, WO Ha AaHWMK nepiod 4Yacy BCi
napameTpu, WO BWM3HAYalOTb CTaH O i3NYHOI
CUCTEMM MOCTINHI | BepyTbca TiNbKM ABa, OAMH 3
AKMX € aprymeHTOM, a iHWWA - BignoBsigHa
byHKuia. PakTop cepenosumLa B LLbOMY BUMNAAKY
He BpaxoByeTbcA. CepefoBuLLE BBAMKAETHCA
H6e3merKHoi i 0AHOPIAHO, B AKIl 3aracaHHA 3BYKY
BiLOYBAETbCA HA BEAMUYMHY (@, 3HAYEHHA AKOI
BM3HAYaETbCA LEeHTPaNbHO 4acToTO
NPUAMaNbHOIO NPUCTPOLO.

CyKynHiCTb TeXHIYHUX PaKTOPIB NPUAMANBHOTO
NPUCTPOIO BBaXKaTUMEMO NOCTINHUMM
BennynHamu. [epewkoam, AKi BU3HAYaAKOTbCA

BNAaCHUMM  LIYMaMW, TaKOXK  BBa*KaTumemo
NOCTIMHMMW. 3HaAUYEeHHA PIBHA LWYMiB B CMy3i
NPUMOMY [N KOXKHOI  aKYCTMYHOI  MeTU
iHgMBigyanbHO. BignosigHo, UMM BULLEe piBEHDb
WymiB, TUM Binblue AaNbHICTb BMABNEHHA. Kpim
LUbOr0O TaK CamMo roBOpATb, WO 06'egHaHHA
TEXHIYHUX MapameTpiB NPUIAMANBHOTO NPUCTPOIO i
AKYCTUUYHUX MapameTpiB  Axepena 3BYKY €
€HepreTMYHUM noTeHUian BUABNEHHA MEBHOro
NPUCTPOIO 33 KOHKPETHOK aKyCTUYHOI MeTH.
Bupas (3) nNpWMAHATO HasMBaTU  HECTPOrmm
HepIBHICTIO AanbHOCTI Aii akycTMYHOro 3acobu
BMAB/IEHHA. 3anuLIemo MOro B Takui cnocib

20- g+ all +K<(10-19g6+20-1gP, —10-1g],, —20-1gP.), (4)

ne 10lg4m=K ~ 10,98 gb.

6 - KoediLieHT po3ni3HaBaHHA
NPUIMMaNbHOIO NPUCTPOLO
Jup —  KoeoiuieHT  cnpsmosaHoi  Aii
CNpAMOBaHOro MikpodoHa
P, - IHTEHCUBHICTb aKyCTUYHOro
BUNPOMIHIOBAHHA MeTM B CMy3i 4acToT

NPUIMANIbHOIO aKyCTUYHOIO NPUCTPOIO
Lilo 4acTMHY HepiBHOCTI MNPUMHATO TaKOX

Ha3nBaTH eHepreTUYHNM noTeHLjanom
NPUMMANbHOTO  aKYCTUYHOTO MPUCTPOID MO
nesHoi  meTu  (g)kepena  3BYKy), AKa

NO3Ha4vyaeTbCA AK lMeay.

NiBy yacTnHy Bupasy (4) — 3aKOHOMIpHIcTb
cnagy  iHTEHCUMBHOCTI PO3MNOBCIOAMKYETLCA
akycTuuHoi xaui, nosHaunmo akW(/, f), ze f,

LUeHTpanbHa  YacToTa
aKyCTMYHOro npuctpoto. Tenep
Habyae surnagy:

NPUMMaNbHOro
Bupas (4)

YA, fo) < Heay

TaKMM YMHOM, Nif eHePreTUYHOK Aa/IbHICTHO
Aii akycTMYHOro 3acoby po3ymieTbeca Halbinblue
pO3paxyHKOBE  3HAYeHHA  AWUCTaHUil, WO

(5)

3abe3neuyye piBHICTb EHEPreTUYHOro NnoTeHuiany
aKyCTMYHOro 3acoby Ta 3aKOHOMIPHOCTI cnaay
iHTEHCUBHOCTI PO3MNOBCIOAKYETLCA AKYCTUYHOI
XBUI.

FeomeTtpuuHa BaNbHicTb BUAB/IEHHA
AKYCTUYHUX CUTHANIB, 3 YpaxyBaHHAM penbedy
MicLEeBOCTi HaBKONO O06'EKTy  KpPUTUYHOI
iHpacTpyKTypH

EHepreTmyHa panbHicTb BuABNEHHA [Jr €
PO3PaxyHKOBOKO BE/IMYMHOIO | HE BPaxOBYE

KOoHirypauito 3emni, ocobnusocTi penbedy
MicLUEBOCTi B paloHi 06'eKTy KPUTUYHOI
iHppacTpyKTypn. Le BpaxoBye reomeTpuyHa
OANbHICTb.

JanbHictb aKyCTUYHOrO KOHTPO/IIO
3aCHOBaHa Ha MPWUHUMNI  NPAMOAiHIHOrO

NOWMPEHHA aKYCTUYHUX MPOMEHIB, AK CBiT/a.
BrKpunBAEHHA 3eMHOT NOBEPXHi BHACNiAO0K TOro,
wo 3emnAa Mae Kynacty ¢popmy, BUKAMKaE
dopmMyBaHHA 30H OCBIT/IEHOCTI i 30H TiHi, fAK
NOKa3aHo Ha puc.3.

Lini, wo 3HaxogATbCA B 30HI TiHi, He
BMABNAOTLCA. oain npusemHOro NpocTopy Ha
30HY OCBITNE€HOCTI i 30HY TiHi NMpoxoauTb nNoO
NAOLWMHI (NiHiT) ropnsoHTy.
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30Ha

OCBITIIEHOCTI

TR R LT LT

PucyHok 3 — Cxema popMyBaHHA 30H OCBITAEHOCTI Ta TiHi 32 paXyHOK CKPUB/IEHHA 3€MHOi
NOBEpPXHI

MpoxoarkeHHA  uiei  niHii  obymosneHo
BMCOTOO PO3TaLlyBaHHA aKyCTUYHOTO NPUCTPOIO
ha i Bucototo uini hy. Yum BuLLe Ui BUCOTU, TUM
Ginblie AanbHICTb BUAMMOrO TrOpuU3OHTY Jsr.
BoHa 064ncAOETLCA 33 eMNipUYHOIO popMy ot

Ror = 4,12 - (hy + hy) (6)

B AKIM pe3ynbTaT — [aNbHICTb BUAMMOrO
FTOPU3OHTY, BUXOAUTb B KM, @ BUXiAHI JOBXUHU
AHTEHM i Lini B meTpax.

Penbed — Le CyKYMHICTb HEPIBHOCTEM 3EMHOI
noBepxHi. BOHM MOXyTb 6yTM NO3UTUBHMMM abO
BUTHYTUMW — rOpK, naropbu, BUCOUYNHU. BoHM

Hvasora
IIOBEPXHA

MOXYTb OYyTWU HeraTUBHUMKU abo yBIrHyTUMM —
ApW, KaHblMOHW, ywenuHwu. Lli HepiBHOCTI He
MOYTb HE BMNAMBATM Ha MOLMPEHHA 3BYKY B
NPU3eMHUX Wapax aTmocdepu. O4yeBUAHUMMU
baKkTamuM € Te, WO YMM BULLE PO3TALLOBYETHCA
AXKepeno 3BYyKy, TMUM Ha binbliy AanbHicTb
NOLUMPHOIOTLCA aKYCTUYHI XBMAI | HABNAKW. Y pasi
HeraTMBHOro penbedy, Ynm rambwe (HUKYe)
PO3TaLIOBYETLCA AXKEPENO 3BYKY, TUM Ha MEHLLY

OANbHICTb  NOLWMPIOKOTLCA  AKYCTUYHI  XBWUAI.
Mpuknag  ¢dopmyBaHHA  30H  AKYCTUYHOI
OCBITNEHOCTI i 30H AKYCTUYHOI  TiHi

npeacTaBneHnit Ha puc. 4.

PucyHok 4 — Cxema popmyBaHHA 30H OCBIT/IEHOCTI i 30H TiHi

3a paxyHOK BMCOYMH i NiCOBOro macusy
YTBOPIOIOTLCA 30HM TiHi. 30Ha OCBIT/IEHOCTI TYT

BW3HAYaETbCA reoMeTpPUYHIN BUAUMICTIO.
HeobxinHO Tak camo Big3HaYMTWU, WO JiC,
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niconapKosa
NPUPOLHUMMU

30Ha, 3apocTi,
3BYKOBMMMU

YarapHuWKM €
6ap'epamu

(eKpaHamn) Tak camo, sAK ropu, naropbu i
BMCOYMHW. 3 iHWOro 60Ky, KON 3BYKOBA XBUAA
MOLUMPIOETLCA B3A0BXK YLLEINH, Y34,0BXK 3an/1aB
KpyTMMM

piYOK, o0bpamneHmx b6eperamu,

BiflOyBa€ETbCA KaHasi3alifa akyCcTUYHOI eHeprii,
TOMYy 3BYK NOLUMPHOETbCA Ha HabaraTto Ginbwy
BiACTAaHb, HiI)K B paMoHax 3 PiBHUMHHOW
nosepxHeto (nnockum penbepom). CraH i
XapaKTep NigCcTUAbHOI NOBEepXHi BM/MBAE Ha
NOLIMPEHHA 3BYKY, AK MOKA3aHO Ha puc. 5.

PucyHok 5 — Cxema BnAUBY NiACTUABHOI NOBEPXHI.

Hagpaneke NOLWMPEHHSA 3BYKY  npw
NO3UTUBHIN pedpaKL,ii aKyCTUYHMX NPOMEHIB Ha
yBa3i He Ti/IbKM OrMHaHHA 3eMHOi MOBEpPXHi i
baraTopasoBe BigbuMTTA Big Hel. Y pasi, AKWo ue
WiNbHUA TPYHT, CKenacta nNoBepxHio abo
A3epKanbHa (CnokiiHa) BoAHa MOBEPXHS, TO
aKyCTUYHI nNpomeHi BigbuBatoTbCcA Big Hei i
NnoLwmnprOTLCA Aali.

CniBBigHOWEHHA BiAOUTOI aKyCTUYHOI eHeprii
Mo BiAHOLIEHHIO A0 Nagatoyoi ctaHoBuUTb 70-80% i
Ginblwe. beaymoBHO, SKLWO Ha WAAXY aKyCTUUYHUX
NMPoOMeHiB, WO 3abe3neuyyoTb  Hagdaneke
noLMpeHHs 3BYKY, byae YyarapHuMK abo nicocmyra,
TO TyT BigdyAeTbcA MOBHe  PO3CitOBaHHA
aKYCTMYHOI eHeprii i HiAKoro BigobpaXKeHHsA i
NoAa bLIOro NOWKUPEHHA He byae.

Ocob6aumBIcTIO NiACTUNBHOI MOBEPXHI MOXKe
6yTm M iHWKKA daKTop — MO0A3a POC/AMHHA
nopocab — Tpasa BucoToto Big 10 go 40 cm i
6inbwe. B uboMy BMMNaZKy eHepreTU4yHi BTpaTh
AyKe BeNUKi i BennumHa BigbuToro Big, 3eMHOI
NOBEPXHi aKYCTUYHOrO CUrHanNy nedb AocArae 7-
15% 3Ha4eHb iIHTEHCMBHOCTI Naaakyoi XBUAI.

BinobpaskeHHA  BiA  nilWaHOi  MOBEpPXHi
npu6ausHo B 1,5-2 pasu binble, ane ue B Tomy
BUNAAKY, AKLWO BOHAa 3HaxoAMTbCA B CTaHi
NMOBHOrO CNOKO — 6e3 pyxy. AKLLO B Lei Yyac nig,
nilaHoi NoOBepXHetlo BiTep nepenae, 3pnBatoun

BEPXHIO KPOMKY MiCKy, TO KifbKicTb BigbuToi
AKYCTUYHOI  eHeprii  pi3KO  3MEHLIYETbCA.
AHanoriyHa cuTyauia BiabyBa€eTbcs 3 BOAHOMO
nosepxHeto. 3'ABNAETbCA HA MNOBEPXHi BOAM
BOAOMM BpuKi B 2-2,5 pa3n 3MeHLWYE BEAUYNHY
Big0bpaXKeHoi aKyCTUYHOI eHeprii, WO BUHUKAE
nicna uUbOro XBW/IOBAHHA BOAHOI MOBEPXHI
Bucototo 30-50 cm i 6inblie, npusBoaUTb A0
NOBHOrO NOrJIMHAHHA Nagato4oi 3BYKOBOI XBUI.

Y TOI e Yac HaABHICTb TBEPAOro NOKPUTTA
Ha PIiBHMHHIN 3eMHOiI NOBEepXHi, HanpwuKknag,
achanbToBOI aBToMObinbHOI poporu,
3ani306eTOHHOI  31iITHO-NOCAAKOBOI  CMYTH,
yTpamboBaHOI MalgaHuYMKM AN CTOSIHKM
ABTOTPAHCNOPTY TOWO, CNpuAIOTb
BiloOpaXKeHHI0  3BYKOBUX  XBWAb i  iX
NoAasblOMY MNOLWMPEHHIO.

Tak camo HeobxigHO Big3HaunTK, WO
achanbtoBE MOKPUTTA | NepneHANKYNAPHUM
NNaHyBaHHA i 3abynoBa XUTIOBMX KBapTanis
Ma€ NoABIMHMI BNNB Ha NOLUIMPEHHA 3BYKOBUX
XBUNb. 3 ofAHOro GOKY, KONMU AXKepeno 3BYKy
3HaxoAMUTbCA Ha MeBHil BiAcTaHi Big, byaisens,
TO  KWUTNOBUN KBapTan BUCTYNae  AK
3BYKOMOINMHAaNbHE  3axucHa  cnopyda |
nepeLKoaXKa€e Hagaanekol NoWNPEHHIO 3BYKY,
AIK NOKa3aHo Ha puc. 6.
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TpaekTopisa
TIIOTeTHIHOrO
HaTaJIeK0ro

[IOIIHP eHHA

PucyHok 6 — Cxema nepelukoam HagaaneKke nownpeHHs 3BYKY *KUTJOBUM MacMBOM

3 iHWoOro, KOAM  AXepeno  3BYKY aKYCTUYHOI eHeprii i cnpuAloTb ii Hagaanekoi
3HAXO4MTbCA B XKMUTI0BOMY MacuBi (puc. 7), TO NOWMPEHHIO, MNOAIGHO NOWMPEHHI 3BYKY B
YKUTNOBI KBAapTa/n, AKi CTOATb N0 06maBa 6ok i goBromy NOPOXKHbOMY NPAMOKYTHOMY
achanbToBE  MOKPUTTA 3  TPeTboi OOKy Kopuaopi.

CTBOPIOKOTb CMPUATANBI YMOBU ANA KaHanisauii

.:..-.n....n.......................-..........................'.-'....--.....n............> .

PozaimoBansHA
cMyra

byaunku

PucyHoK 7 — Cxema KaHanisau,ii akyCTUYHOI eHeprii B XXUT/I0OBOMY MacuBi

I[HWKMMK cnoBamM, HepiBHICTb penbedy 3 TakKum UYMHOM, TrEeOMEeTpPUYHA AANbHICTb
OAHOro OOKYy, HasBHICTb POCAWHHOCTI | CTaH BUABMEHHS  aKYCTUYHUX  CcUrHanie  byae
NiACTUNBHOI NOBEpXHi 3 iHWOro 60Ky MOXYTb  BM3HA4aTUCA reoMeTpPUYHIl LANbHICTIO
cnpuATM  abo  nepewKoaKatu  Haaganekoi  BUAMMOrO FTOPU3OHTY 3 ypaxyBaHHAM
MOWMPEHHIO  3BYKY, wo BM3HAYAETbCA  MO3UTUBHOTO i HeraTMBHOro penbedy
CNPUATINBMM  BEPTUKAJIbHUM  PO3MOAINIOM  MICLLEBOCTI, HAABHICTIO XXUTNOBUX MaCUBIB, JiiCiB
LWBWMAKOCTI NOWNPEHHA 3BYKY. Ta BOAOWMM, a TAKOX CTAHOM MiACTUNAKOYOI
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NOBEPXHi HaBKOJ10 06'eKTy KPUTUYHOI
iHPpacTpyKTypmn B HaNPAMKY, AKMN
BM3HAYaAETbCA pO3BOPOTOM aKYCTMYHOrO
NpUCTPOLO.

OuiKyBaHa AaNbHICTb 3HIMaHHA MOBHOI
iHpopmauii, AK pes3ynbTaT CniBBigHOLWEHHA
eHepreTMYHOiI i reomeTpuUuHIA pAianbHOCTEN
BUAB/IEHHA aKYCTUYHUX CUTHANIB

MpusemHi wapn atmocdepn, AK i BcA
noBiTpAHe cepeaoBulle, HiKonM He 6yBae
6e3mMerKHO (3aBXAM € MNoACTMNAoYa 3eMHa
noBepxHA) i oaHopigHoW. Po3noain OCHOBHUX
bisMyHMX napameTpiB TemnepaTtypu, TyCTUHW,
atmocdepHOro TUCKY i noxigHow Big HUX
WBWAKOCTI NOWMPEHHA 3BYKYy He OyBae B
peafbHOMY cepefoBul ogHopigHum. BoHo
abo 3pocTae, abo 3MeHLYETLCA 3 BUCOTOLO,

Mpobnema nonsrae B TOMYy, o
KOHTPOJIIOBATM 3MiHY CTaHy CepefoBulLa Cama
no cobi AocuTb TPyAOMiCTKe 3aBAaHHA. Tomy
aKyCcTMKamm 6yno 3anponoHOBAHO CYKYMHiCTb
dakTOopiB (B TOMY YMnCAi | dakTOp POKYCyBaHHS),
BMK/IMKAHUX TMOCTINHO 3MIHIOETbCA B Yaci i
NPOCTOpPi NapameTpamm cepeaosuLLa BigHOCUTH
0o dakTopy aHomanii cepegosuuwa. [Mpouec
BM3HA4YeHHA aHOManii cepenoBMLLa cama No CyTi
€ O4HUM 3 HaNPAMKIB Ni3HAaHHA HABKOJNLIHBLOTO
Hac CcBiTy, TO € A[0OCTaTHbO 06'eMHOLO
npobnemoto gocnigxeHb. OgHaK, Ha NpakTUL,i
BNAMB ¢aKTopa aHoOManii cepefoBULLA MOXKe
BPaxoByBaTMCA 3a [A0MNOMOrot KoediuieHTa
BMN/INBY CEPEAOBULLA, AK OKPEMOTO BUMNAAKY.

OTKe, eHepreTnyHa ganbHicTb Jr BUABNEHHA
aKYCTMYHMX CUTHaNIB 3 ypaxyBaHHAM ¢akTopa

aHOManii  MOBITPAHOrO cepefoBULLA  MOXKe
BM3HayaTumcA AK [06yTOK 3HaYeHHA
€HepreTMYHOi  AaNbHOCTI  BMABNAEHHA  Ha

3HayeHHA KoediljieHTa BNAMBY CcepefoBULLa B
NPM3eMHUX Wapax aTmocdepu.

Hexalt o4yikyBaHa AanbHiCTb BUABNEHHA [, €
pe3ynbTaToOM TBOPU FrEOMETPUYHIN ganbHocTi -
Ha 3HauyeHHA KoedodilieHTa BNINBY CepenoBULLa
B NPM3EMHMUX Wapax aTMmochepun A.

Y pasi HopmanbHoi pedpakuii o= Ar, puc. 8a.
TyT AKYCTMYHI XBUAI NOLINPHOKOTLCA
NPAMOJIHINHO, | 30HA OCBITNEHOCTI BiaAinAeTLCA
BiZL 30HM TiHi JNiHiel0 (NNOWMHOW) BUAUMOrO

rOpPU30HTY. AKYCTMYHI XBWUAI, BiAOWUTI Big 3eMHOT
NoBEepXHi, AyTb Bropy.

Y pasi piBHOro po3noAiny reoMeTpudHoi i
OYiKYBAHOI AiANbHOCTEN BUABAEHHA KoedilieHT
aHomanii A = 1. Lle moxnmBo, Koam npodinb —
BEPTUKANbHUM posnoain WBMAKOCTI
NOWMPEHHA 3BYKY 3a/IMWAETLCA MNOCTIMHUM.
Mpo ue moxKe CBiAYMTN BEPTUKANbHMIA PO3NOA,IN
TemnepaTtypu B NpusemHoMy wapi atmocdepu,
AKe, AK iIHOMKATOP WBMAKOCTI 3BYKY, TAaKOX byae
NOCTINHMM.

Y pasi HeratuBHOI pedpakuii BennyMHa
WBWAKOCTI 3BYKYy Oyae nnaBHO cnagaty 3
BMCOTOI. TaKOX MNJaBHO 3 Bucotolo bOyae
cnagatv i Temnepatypa. Take BepTUKanbHe
PO3MNOAIN BUKAMKAE BUKPUBIEHHA TPAEKTOPIM
MOWMPEHHS aKYCTUYHUX XBWAb (MPOMEHIB)
Bropy. BoHu 6yaytb nogibHi 40 Ayr BEMKUX Kin,
AK NOKa3aHo Ha puc. 8 6.

Pedparvpys Bropy, akycTUYHi XBWAi MAYyTb
Bropy, Bule NiHii BUANMOro ropusoHTy. lpwu
LbOMY 30Ha OCBIT/IEHOCTi 3HAYHO 3MEHLLUYETbLCA,
a 30Ha TiHi 3pOCTaEg, OTXKe, A4a/IbHICTb BUABNEHHA
3MEHLWYETbCA. HoBe 3HAYeHHA O4iKyBaHOI
AanbHocTi Aii [1 byae meHle reomMeTpudHiin
danvHocti /Jr. [Ona Takoro BepTUKaNbHOro
po3noginy 3HauyeHHA KoeodiuieHTa A byan piBHe
0,8=+0,9.

Konun 3HayeHHA BepTUKANbLHOIO rpajieHTa

3pOCTaE, | WBMAKICTb 3MiHW 3  BUCOTOHO
36inbWwyeTbCA, pedparnpoBaHHA (BUKPUBNEHHSA)
aKYCTUYHMX  MPOMEHIB  TaKOX  3POCTAE.

Hacnigkom uboro € uwe 6inbwe 36inblIeHHs
30HM TiHi | 3MEHLWeHHA 30HW OCBIT/NIEHOCTI.
Buxoautb, wo /[ < /11 < Ar. Ona Takoro
BEPTMKANbHOro po3noainy KoedilieHT aHomanii
6ygpe A = 0,7 - 0,8.

Ule 6inbwe 3pOCTaHHA BEPTUKANIbHOIO
rpagieHTa npussege Ao binbwoi pedpakuii,
3MEHLUEHHA OYiKyBaHOI OaNbHOCTI BUABNEHHA
Ao /s i, BiAnoBiAHO, 3MeHLWeHHA KoedilieHTa
aHomaniigo A = 0,5+ 0,7.

Mo3ntMBHa pedpakuia CcnocTepiraeTbcA B
TOMY BWNAAKY, KOAM LWBWUAKICTb MNOLWMPEHHA
3BYKY 3 BWUCOTOK 3pocTae. Take ii po3nogin
npmM3BoANTL A0 pedpaKuii aKyCTUYHUX XBWU/b
BHWU3, WO [JA03BONAE OFMHATM M 3eMHYy
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noBepxHto (puc. 8, B). ToMy o4iKyBaHa Aa/ibHiCTb

BuAsBneHHA [J1 3poctae B 1,1 1,4 pasu
(koediuieHT A=11-+14). 3pocTaHHA
BEPTUKANIbHUX TPALIEHTIB  WBUAKOCTI  3BYKY
npuM3BoAUTb OO  3POCTaHHA  OYiKyBaHOI

OanbHoOCTi BuaABneHHAa [ 8 1,4 —1,7 pasni /s s
1,7 — 2,0 pa3u. MNowmnpeHHA aKYCTUYHUX XBUb
32 MeXi NiHil BUWAMMOro rOpW3OHTY 3HAYHO
PO3LUMPIOE 30HY OCBITNEHOCTI | CYTTEBO 3MEHLLYE
30HY TiHi.

PucyHok 8 — Cxema cniBBiAHOLWEHHA Aif/IbHOCTEN BUSIBNEHHA. pedpaKLia
a) HopMmasbHa; 6) HeraTMBHa; B) NO3UTUBHA

Y 30Hax, Ae pPO3TalOBYHOTbCA BEAUKI BOAHI
NoBEpPXHi, TakKi AK 3aTOKM, NIMMaHu,
BOAOCXOBMLLA, NPU NEBHUX YMOBAX BUHUKAIOTb
ABMWaA HagpedpakKuii, npn ubomy KoediuieHT
aHomanii 36inblyeTbea go 2,5 — 3 i binblue, w0
npuM3BOANTb A0  3POCTAaHHA  OYiKyBaHOI
OANbHOCTI BUABNEHHA B 2 — 3 i binble pasis.

3HayeHHA KoedilieHTa aHoManii A
(koediuieHTa BNIMBY cepenoBULLA B MPU3EMHUX
lwapax atmocdepun) po3paxoBYETbLCA aHANITUYHO
32 OaHUMM TemnepaTypu, BONOFOCTi, TUCKY i
CUAN BITPY NO eMnipuyHMM meToaukam. Kpim
LbOro, iCHYIOTb METOAMKU ANA BU3HAYEHHA
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KoediuieHTa aHomanii no
O3HaKaMM.

Y pAagi BMnagkis gna BU3HaY€HHA OYiKyBaHOI
OANbHOCTI  BMABNEHHA BWKOPUCTOBYHOTb He
reOMeTpuUYHy, a €eHepreTuyHy  A[anbHIiCTb
BMABNEHHA. Lle BigbyBaeTbca B TUX BMMagKax,
Konn e < Jr. Y 3B'A3Ky 3 UMM cnpaBeasMBO
CTBEPAXKYBATH, LLO:

iHWKMM  MmicueBmMm

To=A- {ﬂr;ﬂKﬂlo Ar = [g (7)
0 Mg, skwo [ << [r’
HeobxigHO 3ayBa*kMTW, WO i EHEPreTUYHa, i
reoMmeTpuYHa, i O4iKyBaHa A4a/IbHOCTI BUABNEHHA
€ pPe3yNbTaTOM aHANITUYHOrO pPO3PaAXYHKY.
LanbHicTtb BUABNEHHA, oaeprKyBaHa B

BucHOBKU

pesynbTari BMKOPUCTAHHA CNPAMOBaHNX
MIKPODOHIB 32 NPAMUM NPU3HAYEHHAM, €
baKTMYHOK  panbHicTiO BUABNEHHA. BoHa €
pe3ynbTaTOM BMMIPIOBAHHA LANbHOCTI Ti/IbKK
LLLO BMABAEHOI Lifli NpY NEBHUX YMOBaX.

Takmum  4YMHOM,  O4iKyBaHa  AaNbHIiCTb
3HIMaHHA MOBHOI iHpopMaLii BU3HAYAETbCA AK
[OOYTOK eHepreTMyHoi AanbHOCTI BUABNEHHA
AKYCTMYHMX CUIHANIB HA 3Ha4YeHHA KoedilieHTa
BNWBY cepefoBuWA B MPU3EMHUX LIapax
atmocohepun. AKWO OTPUMAHWUI  pe3yabTaT
nepesuLLYE 3HAYEHHA reOMeTPUYHOI AaNIbHOCTI
BUABNEHHA aKYCTMYHOrO CurHany, TO 3a
3HAYEHHA OYiKyBaHOI AaNbHOCTI MPUNMAETLCA
reomeTpuyHa AanbHiCTb BUABJIEHHSA.

1. OCHOBHUMU  TEXHIYHHMMW  MapameTpamm
aKYCTUYHUX 3ac0biB 3HIMAHHA MOBHOI iHpopmaLi
€ YYT/IMBICTb MIKPOdOHa, MOro CNpPAMOBAHICTb,
poboya cmyra YacToT i KoedilieHT po3ni3HaBaHHS.

2.Mig, €HepreTMYHoLo OANbHICTIO aii
aKYCTMYHOrO 3acoby pPO3yMmieTbcA Halbinblue
PO3paxyHKOBE  3HAYEeHHA  AWUCTaHUuji, WO
3abe3nevye piBHICTb eHepreTM4YHOro noTeHLuiany
aKYCTMYHOro 3acoby Ta 3aKOHOMIPHOCTI craay

iHTEHCMBHOCTI  PO3MOBCIOAMKYETLCA  aKYCTUYHOI
XBUAI.

3. feomeTpuyHa OANbHICTb BUABNEHHA
aKYCTUYHUX  curHanis  byae  BM3HAyaTUCA
reOMEeTPUYHI AAaNbHICTIO BUAUMOTO TOPU3OHTY 3
YpaxyBaHHAM  MO3UTUBHOIO |  HeraTMBHOro

penbedy MIiCLEBOCTI, HAABHICTIO  YKUTNOBUX

CnucoK BUKOPUCTAHUX AxKepen

MacuBiB, JicCiB Ta BOJZOWM, a TaKOX CTaHOM
niacTmnarodoi  MOBEPXHi  HaBKOJIO  0O'eKTy
KPUTUYHOI iHOPACTPYKTYpWU B HaNpAMKY, AKWM
BM3HAYaETbCA pO3BOPOTOM aKYCTUYHOTO
NPUCTPOLO.

4. OvikyBaHa Q[JanbHIiCTb 3HIMAHHA MOBHOI
iHbopmau,ii BM3HAYaETbCA AK [0o6yTOK
eHepreTMYHoi JAaNbHOCTI BUABNEHHA aKYCTUYHUX
CUTHaNiB Ha 3HayeHHA KoedilieHTa BRAMBY
cepefosuva B NPU3EMHUX LWapax atmocdepu.
AKWO  OTPMMAHWA  pe3ynbTaT  NepeBuLLYE
3HAaYEeHHA TeOMETPUYHOI [ANbHOCTI BUABNEHHA
AKYCTUYHOTO CUTHaNYy, TO 3@ 3HAYEHHA OYiKyBaHOI
OANbHOCTI NPUIAMAETLCA FEOMETPUYHA AANbHICTb
BUAB/NIEHHSA.
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AHHOMayus

CTaTbsl NOCBALLEHA PACCMOTPEHMUIO OCHOBHbIX TEXHUYECKUX NapaMeTpOoB aKyCTUUYECKUX CPeaCcTB
M reorpadumyeckmx GpakTopoB MECTHOCTM Ha AafibHOCTb Cbema peyeBon MHbOopmaLUM MNpu
pelleHnun MNpPUKNaAdHbIX 3a4ay  3aluUTbl OOBEKTOB KPUTMYECKOW WHOPACTPYKTypbl OT
TEPPOPUCTUUYECKUX aKTOB. lepBOHa4YaNbHO [laHa XapaKTEPUCTUKA OCHOBHbIX TEXHUYECKUX
napameTpoB aKyCTUUYECKUX CPEACTB CbeMKU peyeBoi nHpopmaLmn. NMoKa3aHo, YTO OCHOBHbIMMU
TEXHUYECKMMM MapameTpamMm aKyCTUYECKMX CpeacTB Cbema pedyeBoi MHpopmaLmm ABAAIOTCA
YyBCTBUTE/IbHOCTb MMKPOGdOHA, ero HanpaB/AeHHOCTb, paboyas Nosioca YacToT U KO3IPPULMEHT
pacrnosHaBaHWA. 3aTemM pPacCMOTPETb TMOHATME SHEpPreTMYECKor [anbHOCTU Ob6HapyXKeHus
aKyCTUYeCKUX curHanos. [oKasaHO, YTO NoOA 3HEPreTMYeckom AaNnbHOCTbIO AencTBUNA
aKyCTMYeCcKoro cpeacTsa MoOHWMMaeTcs Hambonbliee pacyeTHOe 3HayYeHue AUCTaHUMU, 4TO
obecrneuymBaeT pPaBEHCTBO 3JHEPreTUYECKoro MoTeHUMasa aKyCTMYEeCKoro Cpeactsa MU
3aKOHOMEPHOCTM CMaja MHTEHCUMBHOCTU PaCnpPOCTPAHAIOWENCs aKycTUYyeckon BoJiHbl. Mocne
Yyero NpoaHaNN3MPOBaHa reomMeTpMUecKas Aa/IbHOCTb 0OHAPYKEHNA aKYCTUYECKUX CUTHANO0B C
yyeTom penbeda MECTHOCTU BOKPYr 06beKTa KpUTMYECKON MHPPACTPYKTypbl. MOKasaHo, YTo
reomeTpuyeckan [afbHOCTb OOHapyXKEeHUs aKyCTUYECKMX CUrHanoB OyaeT onpeaenatbes
reoMeTpUYecKol AanbHOCTbIO BMAMMOIO TOPU3OHTA C YYETOM MOJIOKUTENbHOMO M
oTpuuaTenbHoro penbeda MeCTHOCTU, HAaJIMYMEM KUJTbIX MAaCCUBOB, 1IECOB U BOA0OEMOB, a TaK}Ke
COCTOAHMEM NOACTUNAIOWEN NMOBEPXHOCTM BOKPYr OOBbEKTA KPUTUYECKOW MHOPACTPYKTYpbl B
HanpaB/ieHUW, onpeaenseMom Pa3BOPOTOM aKyCTUYECKOro ycTpolCTBa. 3aTeM paccmoTpeHa
oXMAaemas [aNbHOCTb Cbema peyeBOoM WHOOPMAUMM, KaK pPe3ynbTaT COOTHOLIEHMUA
3HEpreTMYecKom M reoMeTpUUYECKON AeATeNbHOCTU OOHAPYMKEHWUA aKYCTUYECKUX CUrHasOoB.
MoKasaHO, 4TO OXKMAaemaa Aa/IbHOCTb Cbema peyeBor MHPoOpMauMM onpenenseTca Kak
npousBeaeHWe SHepPreTMYeckon 4aibHOCTU OBHaPYKEHUSA aKyCTUYECKMX CUTHAN0B Ha 3HaYeHue
KoapduMumMeHTa BO3AENUCTBUA Cpedbl B MPU3EMHbIX CNoAX aTmocdepbl. ECan nonyyeHHbIN
pes3ynbTaT NpeBbiaeT 3HaYeHUEe reoMeTPUYECKOr AafbHOCTU OBHapyKeHUA aKyCTUYECKOro
CUTHanNa, TO NPW 3HAYEHMM OXKMAAEMOM AANIbHOCTU MPUHMMAETCSH FeOMETPUYECcKan AaNbHOCTb
obHapyKeHus.

Knrouesble cnosa: TeppOPUCTUYECKUI aKT, 3aluuTa, aKyCTUYECKUN KOHTPOJIb, MUKPOGOH,
OaNbHOCTb.
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Abstract

This article is devoted to the consideration of the main technical parameters of acoustic means and
geographical factors of the area on the range of language information in the solution of applied
problems of protection of critical infrastructure from terrorist acts. First, the characteristics of the
main technical parameters of acoustic means of recording speech information are given. It is shown
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that the main technical parameters of acoustic means of recording speech information are the
sensitivity of the microphone, its direction, the operating frequency band and the recognition factor.
Then consider the concept of energy range detection of acoustic signals. It is shown that the energy
range of the acoustic means is the largest calculated value of the distance, which ensures the equality
of the energy potential of the acoustic and the regularity of the decrease in the intensity of the
propagating acoustic wave. Then the geometric range of detection of acoustic signals was analyzed,
taking into account the terrain around the critical infrastructure object. It is shown that the geometric
range of acoustic signals will be determined by the geometric distance of the visible horizon, taking
into account the positive and negative terrain, the presence of housing, forests and water, and the
state of the underlying surface around the critical infrastructure in the direction determined by the
acoustic device. Then the expected range of speech information is considered as a result of the ratio
of energy and geometric activities for the detection of acoustic signals. It is shown that the expected
range of speech information is defined as the product of the energy range of detection of acoustic
signals on the value of the coefficient of influence of the environment in the surface layers of the
atmosphere. If the obtained result exceeds the value of the geometric detection range of the
acoustic signal, the value of the expected range is the geometric detection range.

Keywords: terrorist act, protection, acoustic control, microphone, range.
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