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CoBpeMeHHble TeHAEHUUMU pa3BUTUA
obwecTBa, cBA3aHHble C OONMbLLWMM pacnpo-
CTpaHeHMeM nOoTeHUManbHO oOnacHbIX Npo-
M3BOACTB M NMOCTOSIHHO BO3HUWKaOLEN yrpo-
30M TEPPOPUCTUYECKUX aKTOB CBSI3aHHbLIX C
pacnbineHMem AO0BUTbLIX BeLEeCTB B MecTax
NPOXUBaHUA U MacCOBOrO CKOMMEHUs io-
hen, [OUKTYyeT Heo6XoAMMOCTb co3aaHusA
ycTponctB 3chheKTMBHOro noaasneHusi as-
po3onen. NMpeanaraemasa BawemMy BHUMaHUIO
CTaTbsl MOCBsILEHA CO34aHUMI0 MNOAOGHbIX
YCTPOWCTB.

A3po30nn — gucnepcHble CUCTEMbI C raso-
obpasHON AMCNEepCUOHHOW cpedon u TBepaou
(abIM, NbIMAb) MK Xugkor (TymaH) QUcnepcHOn
dason. o npoucxoxaeHuto pasnuyaloT auc-
neprupoBaHHble (TEXHOTEHHbIE) U KOHOeHcauu-
OHHble a3posonu. KoHaeHcalnoHHbIe aspo30mnu
obpasyoTca npyu 06 bEMHON KOHAEHCALMN NapoB
— 3TO NpupoaHble TymaHbl, obnaka, a Takke as-
pO30MK1, BO3HUKAKOLWME HaL CUNbLHO HarpeTbiMu
Tenamu B pesynbTate ucnapeHus u3 Hux (Ha-
npvMep, No4Bsbl) Bnarn u nocrnegyroLlero oxna-
XOEeHUs nNapoB Mpu nepemelivsaHun ¢ bonee
XOMNOAHBLIM BO3OYXOM.

MCTOYHMKaMn NpUpOAdHbIX aspo3orien sB-
NATCA 3eMNETPACEHNS, U3BEPXKEHUS BYITKAHOB,
MeTeopuTHass M KocMudeckas nbifb. CTOYHM-
KaMu TEeXHOreHHbIX a’apo3onen MoryT BbiTb pas-
NMYHble aBapuu, BpedHble BbIOPOCHI Npeanpu-
ATUA, aTaku TeppopuCTOB, HanpasfeHHble Ha
Buonornyeckoe WNN XUMUYECKOE MNOpaxeHune
nogen B Mectax MaccoBOro CKOMMeHUs..

B cBSi3M C LWIMPOKMM pacnpocTpaHeHuem
noTeHumarnbHO onacHbIX NPon3BoAcTB (BbIGPOCHI
asposonen SA0BUTbIX BELLECTB) U Pesko BO3-
pOCLLEN OMacHOCTbIO NpoBedeHNs TeppopucTu-
YeCKMUX aKTOB C pacrbifieHneM XMMUYECKOro Unm
B1onorMyeckoro nopakarwLLero BewecTsa, BO3-
HVYKaeT HeobxoAMMOCTb B Co3d4aHun apdeKkTus-
HbIX CPEeACTB NOgaBneHns aspo3onen.

B HacTosee Bpems, AnNs ynasnuBaHUs
YacTul AucnepcHoOn gasbl aspo3onis UCNosnbay-
I0TCA TPaAUUMOHHbIE MblnieynaenuMeaTtenu, nbl-
neBble kaMepbl AN BblAENEHNA KPYMHbIX Mbln-
HOK, WHEPUUOHHbIE, BaTapenHble, Xan3unHble
N MOKpble UWKNOHbI, B TOM 4MUCNEe 3MNeKTpo-
hunbTpbl, TKaHeBble MUNbTPLl. Bee aTn yetpon-
CTBa He NpUrodHbl Ans CKOPOCTHOrO nopasne-
HWUs aspo3orien, ocobeHHO B 3aKpbITbiX 06 bemax

(BO30yx0BOOAX) M Ha OTKPbITbIX MPOCTPaHCTBaX,
B YACTHOCTM AN OCaXOEHUs1 TYMaHa Ha B3neT-
HO-MOCaA0YHbIX MOflocax a’3pogpoOMOB U Npu
OBWKEHUM MOPCKUX Cy[0B B TYMaHe.

MosToMy BO3HMKaeT HeobxoaMMOCTb B
co3gaHuM crnocoba u yCTponcTB 3pOeKTUBHON
3alWMTbl NMOMELLEHUA M OTKPbITBIX MPOCTPaHCTB
OT pacnbifieHHbIX aspo3onen. OgHMM K13 Cnoco-
60B, NO3BOMALMX PenTb NOCTaBNEHHYIO 3a-
pady, fBnAeTcs akycTudeckasi koarynaums. Oga-
HaKko, Ha CErodHsILUHUA OeHb, NPaKTUYECKN OT-
CYTCTBYIOT YCTPOWCTBA aKyCTUYECKOW Koaryns-
umn asposonen. MNpu aToOM YacToTa akycTuye-
CKMX BOSTH JOSPKHa nexaTb B obnactu ynbTtpa-
3BYyKa, T.e. Bbllle npegena CrbllMMOCTU Yeno-
BeKa W, criegoBaTenbHO, He OkasblBaTb BpegHo-
ro BO34EeNCTBMSA Ha Ero OpraHU3M.

Ecnu pacnpegeneHve 4actuy asposons
nonuancnepcHoe, a OTHOCUTErNbHas CKOPOCTb
YacTuL, B aKyCTUYECKOM MOfe 3aBUCUT OT WX
MAOTHOCTU W OMaMeTpa, 4YacToTbl U WMHTEHCUB-
HOCTW M3MNy4YeHusl, TO N XapaKTEPUCTUKN aKyCTu-
Yeckoro nonsi AOMKHbl COOTBETCTBOBATb CBOW-
cTBaM 4actuu. YTo KacaeTcsi MHTEHCUBHOCTU
N3ryyYeHusi, To Yem Bornblle MHTEHCUBHOCTb 3BY-
Ka, TeM Bbllle OTHOCUTENbHAs CKOPOCTb OBWKE-
HWUS YacTuy asposons [1]. BaxxHbIM napameTpom
aspo30ns XapakrepuayrwmMm 3P EKTUBHOCTb
ero koarynauum siBNAEeTCA XapakrepucTuyeckas
YyacToTa, onpegensemas Kak:

3
K :—2 5
pr R

roe mo_ KO3a(hpnUMEeHT ANHaAMUYECKON

1)

BA3KOCTU p.I/ICI'IepCI/IOHHOI;I cpenbl, — nnot-

HOCTb gucnepcHon dasbl/yacTul, R_ paguyc
yacTuubl.

Mpn 3TOM, OTHOLUEHME aMMNUTYAbl CKOPO-
CTW konebaHu B3BELLEHHOM YacTulbl K aMnnn-
Tyde CKOpOCTM KonebaHun ANCnepcuoHHon cpe-
Obl B 3aBUCMMOCTM OT OTHOLLIEHUSI YacToThl f 13-
Nny4yeHUs1 3ByKa K XapaKTepucTUYeCcKOW 4actoTe

F .
0 ymeeT acUMNTOTUYECKUIA Xapakrtep.
Hanpwmep, ana sBosayxa, npn HopMarsbHbIX

n

r

YCIOBUSIX = 15 10-5m°c, noaTomy



B.H. XMEJIEB, A.B. HIAJIVHOB, P.B. BAPCYKOB, C.H. LIBI'AHOK, /1.C. AFPAMEHKO

_7,240°

R? . CnepoBaTtenbHO, AnNs 4acTul,
paguycom 1 mkm — FO = 7,2 My, ansa vactuy ¢
paguycom 100 mkm — FO = 0,72 kl'y, a anga yac-
MY ¢ pagmycom 10 Mkm — FO = 72 kl'u. Ecnn
pacnpegeneHne 4actuy aspo3ons nonuauc-
nepcHoe, TO Hanuune xapakTepucTUYECKMX Yac-
TOT obycnasnueaeT HEOOBXOAUMOCTb UCMOMb30-
BaHMS yrbTPa3BYKOBOro BO3LEWCTBUSA B LUMPO-
KOM AnanasoHe 4acToT.

C yBenuyeHnem 4acToTbl U3My4YeHUs am-
NAMTy4a CKOPOCTU NErknx 4actul yBenvyunBaeT-
Cs, @ aMnnMTyda CKOPOCTU TsKEnNbIX YMeHbLUa-
eTca. [MpyM o4veHb BLICOKMX YacToTax, OTHOCH-
TeNnbHO XapakTepuctuyeckon FO, amnnuTtyga
OBWXKEHNST YacTuUL, y)Ke He 3aBUCUT OT 4acToThl,
a onpegensieTcs nNub OTHOLUEHWEM NIOTHO-
CTel BeLLEeCTBa YacTULbI 1 OKpYXatoLen cpeabl.

Bsanmopencteue vactuy (Hanpumep, Ka-
nenb XWaKocTn) ¢ konednoLwmmca NOTOKOM rasa
NPUBOLMUT K HApPYLLUEHUIO UX PaBHOMEPHOro pac-
npegeneHnsa B NPOCTPaHCTBE, CONMMXKXEHMIO apyr
C Apyrom u pganbHenwen koarynauun. Heycron-
YMBOCTb PaBHOMEPHOrO pacnpeneneHns YyacTtuy,
obycnosreHa B OCHOBHOM ABYMsI MpUYNHaMW.

Bo-nepBbIX, NokanbHOe CMOHTaHHOE YyBe-
NMYEHME KOHLEHTpauun YacTuy npuBoauT K
YBEMUYEHUIO HEYCTOMYMBOCTM CUCTEMBI, TaK Kak
B 0651aCTM C NOBbILWEHHOW KOHLUEHTpaumen yac-
TWL, BO3pacTaeT CKOPOCTb rasa (amnnutyga cko-
pocTn) u, cneposaTenbHO, NagaeT Heo4HOPo4-
Hoe pfaeneHue. OTO BbI3bIBAET BO3pacTaHue
MAOTHOCTU YacTuy, — peanusyetcsa GepHynnes-
CKUIA MEeXaHN3M CoOnmKeHns YacTtul,.

Bo-BTOpbIX, B YCNOBUSIX CTECHEHHOCTM Yac-
Tny, cuna Ctokca yBenuumaeTcsa B obnactm nx
MOBLILLIEHHON KOHLUEHTpauuu, peannsyetcsa Kors-
NEeKTUBHOEe B3ammogencteme 6onbLoro ckonne-
HUSA YacTuy, asposons. Bnuanme atoro mexa-
HM3Ma MOXeT cTaTb bornee CyLeCTBEHHbIM, YeM
BNUAHME MexaHusma bepHynnu. Mpu BbICOKMX
yactoTax HecTabunbHOCTb NIIOTHOCTM OBYyCroB-
NeHa nepenagoM faBreHus mexagy obnactamu
C MOBbIWEHHBIMA N MOHWKEHHBIMU KOHLEHTpa-
unammn. lMpu Gonee HU3KMX 4acToTax HEyCTou-
4nMBOCTb OOycroBneHa kKak MexaHusmom bep-
HYNAn, Tak N BNNSHUEM 3pdeKTa CTECHEHHOCTHU
Ctokca. BtopbiM, nocne 4acTtoTbl, OEWCTBYHO-
WKUM pakTopoM Koarynaumm SBNSETCS WHTEH-
CVBHOCTb YrNbTPa3BYKOBOro MmanyyeHusa |, Ha
pucyHke 1 npeAcTaBneHbl XapakTepHble 3aBu-
CMMOCTW CTENeHN ocaxaeHus n/ng (rae N — KOH-
LeHTpaums Yactuy 3a BpeMsi obnyyeHus; np —
KOHLIEHTpauusa 4YacTuy B HadvarnbHbIi MOMEHT
0bny4yeHns) oT BpemMeHn 0bnyyeHns ynbTpasBy-
KOM M €ero MHTEHCUMBHOCTWU ONsl TyMaHa Xnopu-
CTOro aMMOHUS.
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Puc. 1. 3aBncMmocTu cteneHmn ocaxaeHust ot
BpeMeHu 0bnyyeHns yrnbTpa3ByKOM U €ro uH-
TEHCMBHOCTW NSl TYMaHa XNopUCToro aMMOHUs

lMpuBeaeHHbIe 3aBUCUMOCTU CBUAOETENbCT-
BYIOT O TOM, YTO Npu BOMbLIMX UHTEHCUBHOCTSAX
ynbTpassyka CTeneHb Koarynsuum 3a KopoTKoe
Bpems gocturaeT 6onee BbICOKOro 3HavyeHus [2].
Ha npouecc koarynaumu okasblBalOT BIUAHUE
TakKke BpeMsi 3KCNOo3uL MK, KOTopoe 3aBUCUT OT |,
(npn 1,=4,0 Bt/M* Becb npowuecc npotekaeT B
TeYEeHNe HEeCKOSbKMUX CeKyHA), N UCXOOHOW KOH-
LeHTpauum asposorns (C yBenuMyeHneMm Hadasnb-
HOW KOHLeHTpaunm apeKkTUBHOCTL Koarynsumm
BOo3pacTaeT). YBenuueHne  yrbTPa3BYKOBOrO
naenennst P, (MHTEHCUBHOCTM) PE3KO CHWXaeT
Bpems ocaxgeHus t ( pucyHok 2).
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Puc. 2. 3aBUCMMOCTb NOCTOSIHHOW BPEMEHU
Koarynsauum oT 3ByKOBOIo AaBrieHUs

B HacTosilee BpemMsi ansa koarynauum as-
po3onen  MUCMOMb3ylTCSA  aspoavHaMmyeckue
n3nyyaTenu, B KOTOPbIX NPOUCXOAUT npeobpa-
30BaHME KMHETUYECKOW 3HEprum rasoBoro rnoTto-
Ka B SHEPruio akyctTmyecknx konebanun. K Takum
nsnyyaTensam OTHOCATCS BUXPEBbIE CBUCTKW,
CBUCTKM C TaHreHuuanbHbIM ABMKEHUEM CTPyu
rasa BONM3M LWenn oOGbEMHOro pesoHaTopa,
KnanaHHble aKyCTU4eckue reHepaTopbl, raso-
CTpyWHble m3nyyatenu apTMaHa u ero Moawu-
ukayun.

Hepoctatkamm nNogobHbIX  u3nyyaTtenen
ABNAETCA HeobXOAMMOCTb MCMOMb30BaHMA U
OonbLUOM pacxod ckaTtoro Bo3gyxa, HU3KUIM Knga,
ObICTPbIN M3HOC MEeXaHU4Yeckux ysnos abpasus-
HbIMW YacTULAMK CXKaToro rasa, OrpaHUYEHHbIN
avanasoH uany4veHus. CyllecTBEHHbIM Hedoc-
TaTKOM Tra3oCTPYMHbIX u3nyyatenen ABnseTcs
ONUTENbHOE BPEMS BbIXOL4A Ha PEXUM U3nyde-
HUS, CBSI3aHHOE C HeOoBbXOoOMMOCTbIO CO34aHus
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noToka rasa, a B Criydyae MCrnonb30BaHUs Nupo-
naTpoHa — HeNpoaoMkUTENbHOE Bpemsa paboThbl.
Kpome TOro, aTu UCTOYHMKM M3ny4veHus paboTa-
0T 3P(PEKTUBHO TOMBKO Ha OOHOWN PE30OHAHCHOM
yacTtoTe M ANg KoarynauumM MonuamMcnepcHoro
aspo30rnst MeHee 3PPEKTUBHBI, YEM LUMPOKOMO-
NOCHbIE U3nyyaTtenw.

OdheKkTMBHON anbTepHaTUBOW AMHaAMUYe-
CKUM W CTaTU4YECKMM Tra3oCTPYyMHbIM M3nyyare-
NSM MOTYT CMYXWTb Nbe303MeKTpUYeckne ynbT-
pa3BykoBble konebaTenbHble cucTeMbl. OgHaKo,
Tpebylolmneca Ans OCYyLeCTBNEeHWs npolecca
Koarynsuum ynbTpasByKOBOE BO3AEUCTBUE C
WHTEeHcuBHOCTbIO 6Gonee 130...140 o6 HeBo3-
MOXHO obecneunTb Krnaccuyecknmu nbe3oarek-
TPUYECKMMN YNbTPa3BYyKOBbIMU KonebaTterbHbl-
MW CUCTEMaMM, reHEPUPYHOLLMMM MIOCKYO aKy-
CTUYECKYIO BOJHY.

MoaTomy, ocHoBy annapata gns addek-
TUBHOW KoarynsuuMm aspos3orien, Kak B 3aMKHY-
TbIX TaK U Ha OTKPbITbIX MPOCTPAHCTBax, MOryT
COCTaBNATb M3ny4yaTenu, B KOTOpbIx obecneyu-
BaeTca npeobpa3oBaHWe 3HEPrum NPOAOSbHbBIX
konebaHuii Nbe3oaneKkTpuyeckoro npeobpaso-
BaTens B n3rMbHule konebaHus TUTaHOBLIX Mna-
CTUH unu aucko. MpeumyliecTBammn manyyare-
nen [OMCKOBOTO TuMa SBNSTCA BO3MOXHOCTb
dopMUpoBaHMS  yNbTPa3BYKOBbLIX  KorebaHui
GonbLION MOLLHOCTM U obecneyeHnss nepe-
CTPOMKM 4acTOTbl U3NYyYeHUst 3a CHET nepexoaa
C OQHOW rapmMoHUKKN Ha apyryto. CmeHa paboyen
4YacToTbl MOXeT ObiTb Bbl3BaHa HeobXxoouMMmo-
CTblO BO3ENCTBMSA Ha YacTuubl adpo3ons pas-
HbIX pa3MepoB (B criyyast ocaXaeHust nonuamc-
NMepCcHOro aspo3ons).

Kak ykasbiBanocb Bbllle, OCaXAeHUe vac-
TUL, pasHbIX pasMepoB MPOUCXOAMUT MpU pasHoW
yacToTe KornebaHuii: YeM MeHbLLe pa3mepbl koa-
rynupyembix 4acTtuu, TeM Bbille Tpebyemas yac-
ToTa. [UCKOBbLIV M3ny4aTenb MOXET UMETb nep-
BYIO FapMOHMKY B repLoBOM Auanas3oHe, a, Ha-
npumep, NATYI0 rapMOHMKY Ha 4acToTe OKOSo U
6onee 20 kl'y. Takum obpas3om, OUCKOBbLIA N3My-
yatenb MOXET WCMOoNb30BaThCAd B LUMPOKOM
AnanasoHe 4acToT M OkasblBaTb 3heKTMBHOE
BO3JENCTBME Ha YacTuubl pas3Horo pasvepa. Ha
pUCYHKe 3 MokasaHo pacnpefeneHne amnnutya
konebaHnii Ha NepBON rapMOHWKE [AWUCKOBOIrO
nsnyyatena guametpom 340 mMm. Pe3oHaHcHas
yacTtoTa usnyyatensa pasHa 300 [u.

Ha pucyHke 4 nokasaHO pacnpegeneHue
amnnuTyg konebaHuin Ha NSTOM rapMOHUKe AUC-
KOBOro usnyvartens. Yactota manyyeHus gucka
pasHa 20 kI'u.

Puc. 3. PacnpeaeneHue amnnutyg KonebaHui
OVCKOBOro n3nyyaTens Ha nepBon rapMOHMKe

Puc. 4. PacnpegeneHue amnnutyg KonebaHui
OVCKOBOro u3nyyaTens Ha NATon rapMoHuKe

OpHUM 13 U3BECTHbIX CNocoboB co3gaHus
B BO3JYLLHOW cpefe akyCTUYeckux konebaHum c
YPOBHEM 3BYKOBOro [faBrieHuss 6onee 130-
140 pb, npu ucnonb3oBaHWM Mbe303neKTpuye-
CKUX u3nyyartenen, daensieTcs (OKycMpoBKa
(KOHUEHTpUpOBaHNE) MeHee WHTEHCUBHbIX KO-
nebaHWn Ha nokanu3oBaHHOM YyyacTtke. [puH-
umn paboTbl TaKoro M3ny4vaTens nokasaH Ha pu-
CyHKe 5.

Jer, cobepunoues
— /,m

1 Pacrpedeneuue armmmyds
KOMEOAMENsHEX CHEWEHUT

/ a nobepxuocmy mena
[Tobepxrocmy pabres gaz
axycmuseckod bore 6 bosdyxe

a — AfvHa aKkyCTMYeCKOW BOSMHbI B BO3AYLU-
Hol cpene; b — BOMHbI M3rMBHLIX kKonebaHuin B
TBEPAOM Tene
Puc. 5. CxemaTuyHoe n3obpaxeHue, NosiCHAO-
LLiee NpuHLMN paboTkl pasmpoBaHHOro OKyCK-
pyloLLLEro nsny4aTtens
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Y pokycupytoLwero usnydatensa nosepx-
HOCTb TBepAoro Tena (nNnacTuHbl) coBepLlaeT
n3rMbHble KonebaHusl, NpuyeM pacnpegenexHve
amnnutyg konebaTenbHbIX CMELLEeHWA BOOMb
paguyca nnacTvHbl UMeeT BWUA CTOSIYMX BOJH.
Kaxgass Touka KonebnoLulencss MNOBEpPXHOCTU
n3nyyaeT B BO3OYLUIHYIO CPedy aKyCTUYeCKyto
BonHy. Ecnn 3a cyeT dopmbl nnacTuHel pacno-
NOXUTb  «MOSIOXMTENMbHBbIE» MaKCUMyMbl Kone-
GaTenbHbIX CMELLEHUA Ha PacCTOSIHUAX OT LieH-
Tpa NNacTuHbl paBHbIX [3]:

n‘a?

Y, =,/naL + , (2)
4

roe N=0,2,4..., @ — AnNuHa 3BYKOBOW BOII-
Hbl B Bo3ayxe, L — paccrosHve oT ueHTpa nna-
CTUHbI A0 OKyca, U «oTpuLaTenbHbIe» MaKCu-
MYMbl Ha PacCTOSHUSAX:

n%a’

Y. =,/naL + : 3)
4

roe N=1,3,5..., TO BOMHbI, M3Ny4Yaemble
Ka)KgoW TOYKOW MnacTuHbl, OyayT nNpuxoguTb B
¢okyc B ogHon hase.

YpoBeHb 3BYKOBOro fasrieHusi B pokyce
npesbiwaet 160 ob, a Bokpyr cdokyca obpasy-
IOTCA MOBEPXHOCTU paBHbIX a3, rae ypoBeHb
naenenus npesbiwaeTt 150 gb.

BHewHuiA BMAg manydaTens, paboTaroLero
Mo ONUCaHHOMY MPUHLMMY, NOKasaH Ha PUCYH-
Ke 6.

1 — auck; 2 — pasoBblpaBHMBaKOLWME Ka-
HaBku; 3 — konebaTenbHas cuctema
Puc. 6. ®okycupyoLwmin Nbe303MEKTPUYECKUN
nsnyvartens

ManyvaroLlas noBepxHOCTb Aucka 1 aABns-
eTcs Mockoi, a Ha oGpaTHOW CTOpoHe Awucka
MMeIoTCA KomMbLieBble KaHaBku 2, obecnevnsato-
Wue Heobxogumoe pacnpegeneHue U3rMBHbIX
koneGaHWiA Mo NOBEPXHOCTU AMUCKa, a BbICTYnbI,

pacnonoXeHHble MeXOy KaHaBkamMu sIBNSATCS
pebpamu xecTkocTn. Bo3byxaeHne aucka ocy-
LLLECTBNSIETCS MOSyBOMTHOBOW Mbe303eKTprye-
CKOM CMCTEMOW, COBepLUaloLen npoaosibHbIe
konebaHus. lNpyMeHeHne (OKYCUPYIOLLEro W3-
nyyartensi uenecoobpasHo B crnyyae, UCTOYHMK
pacnpocTpaHeHNsi a3apo30ssi N3BECTEH N UMEET-
Csl BO3MOXHOCTb MOAaBIEeHNsi aspo3ofis B MO-
MEHT 3apOXXAEHMS.

[nsa ocylwecTBNeHNs akyCcTU4YecKon Koary-
nAuuK asposonen (MoAaBfeHns 3apakeHusa u
3arpsi3HeHUs1) Ha OTKPbITbIX NPOCTpaHCTBax (as-
POAPOMbI,  MPOU3BOACTBEHHbIE  MOMELLEHMS,
MecTa O0OLLECTBEHHOIO MONb30BaHUA), Npea-
CTaBMSAT MHTEpPEC many4daTenu, cosgjarnline B
BO3OYLUHOW Cpefe aKyCTU4YecKyl BOSHy, 6nus-
Kyt0O K MIOCKOW, CMOCODHYK pacrnpocTpaHaTbCS
Ha 3Ha4yuTemnbHble paccTosHus. [pu LeHTpanb-
HOM BO30Y>KOEHUM MNOCKOro TOHKOro Aucka, pa-
Onyc KOTOpOro KpaTeH MOMOBWHE ANWHbLI U3rno-
HOW BOSHbI B 3TOM Martepwvare, pacnpegeneHve
konebaTenbHbIX CMELLEeHNIA BAOMb NMOBEPXHOCTU
aucka Oynet umeTb Bug CTOosYMX BoOnH. [Mpu
3TOM aMnnuTyaa KonebaHuii TOYKM NOBEPXHOCTH
AWncKa, yoaneHHon Ha paccTosiHue r OT ero LeH-
Tpa onpenensieTcs BolpaXeHNEM:

(%]

K
Ar) = A, ><:08§3p % @

roe A, — amnnutyga konebaHuii B LieHTpe

avcka; K — uenoe uucno nonysonH kone6aHuin,
yKnagbiBarowmxca Ha paguyce aucka; R — pa-
AnyC ancka.

Ha pucyHke 7 npeacTaeneHo pacnpegene-
HUEe W3rMGHbLIX KoneGaHui No MOBEepPXHOCTU
MAOCKOro AMUCKa M U3Ny4YeHne OTAENbHbIX ToYekK

NOBEPXHOCTU ONCKa B BO3OYX.

% Hanyqenve 6 bosdyx

Pacnpedenerue U3zudHs KoneoaHuy

Puc. 7. MpumepHoe pacnpeaeneHne n3rmbHbIx
koneGaHWiA No NOBEPXHOCTU NIMOCKOro Aucka u
n3ny4YeHne oTaernbHbIX TOYEK NOBEPXHOCTM ANUC-
Ka B BO3OyX
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M3 pucyHKka BMOHO, YTO PasfnuyHble TOYKU
MOBEPXHOCTM M3My4aloT kornebaHus B MPOTUBO-
MOMOXEHHbIX dasax, YTO NPUBOAUT K TOMY, YTO
Ha HEKOTOPOM PacCTOSHUM OT AMCKa MPOUCXO-
OWUT B3avMHasi KOMMNeHcauust usnydenusi. Ons
TOr0 YTOObI UCKIMIOYNTL 3TO, MOXKHO MCKYCCTBEH-
HO CHM3UTb amnnuTygy konebaHwi y4yacTkoB
aucka, wusnydawowmx konebaHua B OgHOM U3
das, Hanpumep B «oTpuLaTenbHon» dase. JTo-
ro MOXHO O0OWTbCA, YBENMUUMB TOMLUMHY AMCKa
B YKasaHHbIX yyacTkax. B pesynbrate nonyda-
eTCq OUCK CTyrneH4YaTo-NEPEMEHHOr0 CeYeHus,
cxema KOTOporo npefcTaBnieHa Ha pucyHke 8
(ycnoBHO nokasaH ANncK ¢ nonyBcgnHOBoﬁ Y3KC).
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Puc. 8. [luck cTyneH4yaTo-nepeMeHHoro ceveHus

C NPEMMYLLIECTBEHHBIM U3NyYeHneM ogHon da-
3bl KonebaHumn

30ecb ke nokasaHo pacrnpegeneHne am-
NNUTYa M3rMbHbIX KornebaHui no MOBEpPXHOCTU
aucka. U3 pacnpegeneHms BUOHO, YTO amnnu-
Tyaa konebaHun «oTpuuaTenbHbIX» 30H YMEHb-
LUEeHa NO CPaBHEHMWIO C amnnMTyaon konebaHui
«MOMNoXUTEnNbHbIX» 30H. CriegoBaTenbHO, MNOI-
HOM B3aMMHOW KOMMNeHcaumn konedbaHun He
npouvcxogut. Wanyyawolwne CBOWCTBA Takoro
OWCKOBOro M3nyyaTensa XapakTepusyloTcsa ero
aphekTmBHON nnowuanpto. OddekTnBHas
nnowage, 9TO0 nNnowadb  rMNOTETUYECKOTO
MOPLLUHEBOro M3nyyaTens, KOTopbi B AanbHen
30HEe CO34aeT TaKylo € MHTEHCUBHOCTb U3ny4de-
HWSI, YTO M OMUCK, COBEpLUAOLLMIA U3rMOHbIE KO-
nebaHus.

OdbekTnBHAA nnowaab onpegenseTcs B
COOTBETCTBUM C BbIPAKEHNEM:

1R
Sy =1 OPPI XA(T) 4, ©
Ao

rae A(r)- amnnutyga konebaHuin Touek

NOBEPXHOCTU AMUCKa Ha paccTosHuM I — OT ero
LieHTpa.

3a cyeT BbLINOMHEHNA Ha ThINbHOW MOBEPX-
HOCTM OMCKa BbICTYMOB, PACMOMNOXEHHbIX B 30-

Hax «oTpuuaTenbHon» pa3bl konebaHun, am-
nnuTyga konebaHuin 39TMX 30H CYLLECTBEHHO
yMeHbLUeHa. [1o3ToMy Ha OO0M0 30H «MOMNOXK-
TenbHOM» asbl konebaHun npuxogutcs 70%
obLLen MOLHOCTU U3nydeHusi, B TO BpeMs Kak
Ha JON0 30H «oTpuuaTtenbHon» ¢asbl koneba-
HUA npuxogutca Bcero 30% o0LWen MOLLHOCTU
N3ny4veHusl.

Ecnu BbICOTY BbICTYNOB, pacnonoXeHHbIX B
30Hax «oTpuUaTenbHbIX» a3 gucka CTyneH4a-
TO-NMEPEMEHHOIO CeYeHnss caenatb paBHOW Mo-
NOBUWHE ANWUHBLI BOSHbI, TO U3MNy4YeHNe «MNONoXu-
TeNbHbIX» U «OTpULATENbHbLIX» 30H OyayT yXe
He BbluMTaTbCS, a cknagbiBaTbcs. [pyu aTOM,
dasa n3nyyeHust BCex TOYEK MOBEPXHOCTU Bbl-
paBHMBaeTcsa. Cxema Takoro manyvartensi noka-
3aHa Ha pucyHke 9.

R
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Puc. 9. Cxema nanyyatens ¢ ha3oBbIpaBHU-
BalOLLUMK 3NEeMEHTaMU

Kak cnegyeT 13 pucyHka, BbICTYNbl pacrno-
naralTcs He Ha TbiflbHOM MOBEPXHOCTU AMCKa
(kak B cnyyae € usnydatenem c npeumyLlecT-
BEHHbIM M3Ny4YeHneMm ofHoW asbl), a Ha (PPOH-
TanbHoM (M3nyyatowen). B cBasm ¢ Tem, 4YTo m3-
nyyeHne «MNOMOXUTENbHbIX» W «oTpULaTenb-
HbIX>» 30H B TaKOW KOHCTPYKLMWN yXKe HEe KOMMEH-
CVPYIOT, @ AOMOMHAT APYr Apyra, YMeHbLUeHne
aMmnnuTygbl konebaHui B MecTax pacrnosnoxe-
HUs ha30BbIpaBHUBAKOLLMX BbICTYNOB Hexena-
TernbHO.

B cBSI3M C 9TUM, Ha ThINbHOW NOBEPXHOCTU
aucka, HanpoTuB (pa3oBbIPaBHMBAIOLLMX BbICTY-
MoB pacnonoXeHbl BMaauHbl, KOTOPble MO3BO-
NAT YBENWYUTb amMnnnUTyaQy YTOMWEHHbIX yva-
CTKOB. OdhekTnBHaA nnoLuaab U3nyyeHust guc-
Ka onpeaensieTcs BblpaXKeHNeM:

S,, »0,7S, (6)

roe S— oblas nnowans U3nyyarollei no-
BEPXHOCTMW.
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MHTEeHCMBHOCTb KorebaHui, co3gaBaeMblX
TakuMm wusnydatenem auametpom 340 MM Ha
paccTosHun 3—4 M, coctaenset 147-152 ab [4].
Takum obpasom, manyyatenb ¢ hasoBbIpaBHU-
BalOLLMMKN 3nemeHTaMmu cnocobeH obecneynTb
Haunyyline xapakTepucTuku akycTU4eckoro no-
NS NO CPaBHEHUIO C MaryyaTenem C npenmylue-
CTBEHHbIM U3nydyeHnem ofgHon dasbl. Ha pucyh-
ke 10 nokasaHa KOHCTPYKUWS  um3nyyaTens,
BKItovaroLLlero B cebsa nomnyBoNHOBY OAHO3Me-
MeHTHY0 Y3KC ¢ nonyBonHOBbBIM KOHLEHTpaTo-
pOM W U3nyyalLwmn OUCK, C MPenumyLlecTBeH-
HbIM U3nydYeHnem ogHou a3kl konebaHuin.

1 — nanyvarowmn guck; 2 — 6ont; 3 — go-
MOMHUTENbHBIA KOHLEHTpaTop; 4 — OCHOBHOM
KOHUEeHTpaTop; 5 — nbesoanekTpuyeckue ane-
MEHTbI; 6 — 33HAA YaCTOTHOMOHWXKatLas Ha-
Knagka; 7 — wnunbeka; 8 — KonbLo akyCTUYeCKON
pa3Bsa3ku; 9 — cbnaHel kopnyca; 10 — kopnyc; 11
— BEHTUNATOP

Puc. 10. KOHCTpYKTMBHOE NCMOMHEHNE

nsnyyartens ynbTpasByKOBOW kornebaTernbHo
CUCTEMBI

AKycTU4eckas CBs3b BHYTPU YIbTpa3ByKo-
BOW KonebaTtenbHOM cucTtembl obecnevnBaeTcs
3a CYeT TOro, YTO OCHOBHOW KOHLIEHTpaTop 4 u
Nbe303MeKTPUYECKME ANeMeEHTbI 5 3axaTbl MeX-
Oy OOMOMHUTENbHBLIM KOHLlEHTpaTopoM 3 1 3aa-
HEel 4YacTOTHOMOHMXKAOLLEN Haknagkon 6 ¢ cu-
NON, MHOrOKpaTHO npeBbILAoWEn BENUYNHY
3HaKOMEPEMEHHON Curbl, CO34aBaeMon Nbe3o-
aneKkTpuyeckumn anemeHtamu. Crarmsatolee
ycunve obecneumBaeTcs LWINUALKON 7. AKyCTu-
yeckasa CBA3b LOMNOMHUTENBHONO KOHLEHTpaTopa
3 n aucka 1 obecneumBaeTcsa 3a cyeT bonTa 2,
BBEPHYTOro B pe3b00BOe OTBEPCTME B LOMOSHU-
TEenbHOM KOHLeHTpaTope. B kopnyce koneba-
TENbHON CUCTEMbI 3aKpennaeTcsa Yepes KomnbLo
akycTuyeckon pasBsaskm 8, 3axartoe B 3a3ope
mexagy dnaHuem 9 n kopnycom 10. Oxnaxge-
HME Nbe303MIEMEHTOB OCYLLIECTBNAETCH BO3-
OYyLWHbIM NOTOKOM OT  BeHTUngatopa 11. [pe-
JenbHasi BXOQHas anekTpuyeckass MOLLHOCTb
Takow KOHCTpYKUmMKn coctaensaeT 350 BT.

Ha pucyHkax 11 1 12 npusegeHbl Nony4eH-
Hble AnarpaMmmbl HanpaereHHOCTU AN U3nyya-
Tenen ¢ as3oBblpaBHMBAKOLLMMWU drIEMEHTaMM1
KonebnioLwmnxcs Ha NepBon N NATON rapMOHUKax,

COOTBETCTBEHHO.
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Puc. 11. Inarpamma HanpaBrneHHOCTU Ans Auc-
KOBOTO M3ny4varensa Ha NepBon rapMOHUKE
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Puc. 12. lnarpamma HanpaBrneHHOCTU Ang auc-
KOBOTO M3nyvarens Ha NATON rapMOHMKe

M3 npepncraBneHHbIX Auvarpamm crnegyer,
4YTO Npu hopmMupoBaHumn konebaHun, cooTBETCT-
BYIOLLMX  BbICLUUM

rapMOHUKaMm,
nveeT MeHbLyo WUPUHY aunarpamMmmbl

usnyvarenb
Hanpas-

NEeHHOCTU. JTO MOXeT BbiTb 06BLACHEHO Tem,
YTO LUMPMHA AMarpammbi
BEnuYMHa, obpaTHO NpornopuyoHanbHas BOMHO-
BbIM pa3Mepam uanyyartens,

HanpaBlieHHOCTU eCTb

KoTopble Npu pa-
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60Te Ha BbICLUMX TFapMOHMKaXx
yBENMYNBaOTCH.

OTOT (hakT criegyeT yduuTbiBaTh NpU Npak-
TUYECKOM MPUMEHEHUN pa3paboTaHHbIX U3nyya-
Tenen. Tak, npy HeobXxooUMOCTM 3PdEKTUBHON
Koarynsiuum aspo3onsi B NPOTSHKEHHbIX 3aMKHY-
TbiIX KaHanax (Hanpumep, B BEHTUIALMOHHbIX
WwaxTax) Hauboree LenecoobpasHO UCMONb30-
BaTb u3ny4aTtenu, paboTawlmne Ha BbICLUNX
rapMoHukax. MNpu atom, Grnarogaps y3kon gua-
rpaMme HanpaBneHHOCTU, UCKITHYaTCA Henpo-
N3BOAMTENbHbIE NOTEPU YNbTPA3BYKOBOW 3HEP-
M1 CBsi3aHHblE C €e paccesHUeM U MHOrokpaT-
HbIM OTpa)keHMeM OT CTEHOK KaHana.

K cnydae koarynauum asposonen Ha oT-
KpbITbIX MnoLwagkax (B3neTHO-NocagoyvHble no-
nocel, asTOMarucTpany, npPoOn3BOACTBEHHbIE
NMOMeLLIEHNa 1 apyrve MecTa, rae BO3MOXHO MC-
KMOYUTb HernocpeacTBEHHOE BO3AEWCTBME Bbl-
COKO WHTEHCUBHbIX aKyCTMYeCKMX KonebaHui
3BYKOBOrO Auanas3oHa Ha 4ernoBeka) Hauboree
apeKkTMBHbIM OyaeT UCMonb3oBaHUE HU3LLINX
rapMOHUK u3nydatensi, obecneymBaroWwmnx 6o-
nee LUMPOKUIA CEKTOP OAHOBPEMEHHOW Koarynsi-
uum asposons (cornacHo Auvarpammbl Harpas-
neHHocTtu Ao ~ 20 rpag. no yposHto 0,707).

Y pa3paboTaHHbIX u3nyvaTenen npucyTcT-
BYET M3ry4YeHue B TbiNIbHYIO CTOPOHY, Auarpam-
Ma HanpaBfieHHOCTM KOTOPOro XapakrepusyeTcs
OBYMSI MakCMMymamu, CMMMETPUYHO pacrnosno-
YKEHHBIMW OTHOCUTENBHO FMaBHOW aKyCTUYECKON
ocu usnydvatens. MNonyvyeHHas dopma guarpam-
Mbl HanpaBreHHOCTUN W, 3HAYUTENbHO MEHbLUAs
WHTEHCMBHOCTb U3MYy4YeHUS B ThbINIbHYO CTOPOHY
MOryT ObITb OOBbACHEHBI SKPaHMPOBAHUEM YIbT-
pa3BykoBOro many4veHus kopnycom Y3KC u orT-
CYTCTBMEM Ha TbINbHOM MOBEPXHOCTU (ha3oBbl-
paBHMBatOLWMX aremeHToB. [Mpu Heobxognmo-
CTW, 3TO M3Ny4YeHNe MOXET IKpaHMPOBATLCA UNN
MCMONb30BaTbCA KaK AOMOMHUTENbHbIA 3Hepre-
TUYeckun cpakTop, crnocobCTBYOWMIA Koarynsi-
Luun aspo3ons.

Onsi npoBepkn 3ddeKkTMBHOCTM pa3pabo-
TaHHOro (POKyCMPYIOLLEro OMCKOBOrO M3nyyare-
ns 6bin NPOBEAEH 3KCNEPUMEHT MO NOAABMEHNIO
BbICOKOKOHLIEHTPMPOBAHHOIO a3po30ris B 3aMK-
HyTOM  npocTpaHcTBe (konba AvameTpoM
150 MM) B KOTOPOM Haxogurica UCTOYHUK >Kug-
KOCTHOro asposorns (yrnbTpa3ByKOBOW MeOULMH-
CKWIA MHransaTop) ¢ pasaMmepom kanenb 1...5 MKm
(kanenwu aToro pasmepa Hanbonee nerko NPUHKU-
KaeT B anbBeonbl nerkux). HavanbHasa KOHUEH-
Tpauma asposona coctasndna 10 mn/m®. Ha pu-
cyHke 13 a 1 13 6 nokasaHbl doTorpadum, un-
TNIOCTPUPYIOLLNE U3MEHEHWE KOHLUEHTpauuu as-
po3ons 4o M nocne yrnbTpa3ByKOBOro BO3AENCT-
BUSI.

3Ha4YnNTENbHO

Puc. 13. YnbTpassyKkoBas koarynsums asapo3ons

KoHeyHast KOHUEeHTpauus a3pos3ons He
npesbilwana 0,1 Mn/m>. Bpemsi ynbTpa3ByKoOBOrO
Bo3gencTeus coctaeuno 1...2 cek. bbin npose-
OEH psg 3KCNEepMMEHTOB, NMPU KOTOPbIX Hayanb-
Has KOHLEHTpauus aspo3onsd u3MeHsnacb OT
1 mn/m® go 50 mn/m>. Bo Bcex cnydasix, Bpemst
ynbTpa3ByKOBOro BO34EWCTBUS, Heobxogumoe
Ana  Koarynsauum asposoris, He npeBbiwano
2 cek.

MokasaTenem addekTUBHOCTN paspabo-
TaHHbIX AWCKOBLIX M3ny4dartenen ¢ ¢gasoBbipaB-
HMBaIOLLMMM SrIEMEHTAMN MOTYT CIYXUTb pe-
3ynbTaTbl KCMNEPUMEHTOB MO Koarynsiumm aspo-
3004, pacnpocTpaHsiowerocs no kopoby c no-
nepeyHbiM cevyeHnem 300x300 MM, M OnMHOR
10 m (pucyHok 14).

1
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50000
1 — guckoBbI M3nyyartens; 2 — kopob; 3 —
aspo30b; 4 — UCTOYHUK a3po3ons; 5 — BeHTUNs-
TOp
Puc. 14. Cxema npoBefeHUs akcnepMMeHTa

MepBoHayanbHO B kopobe dopmupyeTcs
nokanbHoe obnako aspo3ons (pa3Mep YacTuy
1..5 MKM) NpoTskeHHOCTbIo (L) okono 1 M U KOH-
ueHTpaumen (C) 10 Mn/m?, paBHOMEpPHOWN BAOSb
Bcero obnaka (BeHTMNATOp OTKMoYeH). lMocne
yNbTPa3ByKOBOrO BO3AEWCTBUS C PacCTOSHUS
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50 M B TeueHue 10 cek. pacnpefernieHve KoH-
LeHTpauuyM aspo3ofsi NPUHSAMO BuA, NOKasaH-
HbIA Ha pucyHKke 15 (B NpouUeHTax OT UCXOAHOM
KOHLeHTpauumm). Takum obpa3oM, aspo3orb Obin

MONHOCTLIO KoarynuposaH (>99%).
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Puc. 15. PacnpegeneHune KoHUEeHTpauun aspo3ons
[0 1 nocrne Y3 Bo3aencTaus

Ona npoBepkn adhdPEKTUBHOCTU Koaryns-

LM asposons Npu ero nepemMeLL.eHnun no Bo3ay-
XOBOAY BMECTE C BO3AYLUHbIMW MOTOKaMW, Ha
OOHOM M3 KOHLIOB BO34yX0BoAa Obin yCTaHOBMNEH
BEHTUNSATOP obecrneynBaloLLMii pacxoq Bo3dyxa
[0 2 MY /MUH. Mpn aToM pacnpepeneHne KoH-
LeHTpauuM aspos3ons BAOMb Kopoba NpUHAMO
BMA, MOKa3aHHbIA Ha pUCYHKe 16 (BEpXHSA Kpu-
Bas).
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Puc. 16. PacnpegeneHue KoHLEeHTpauum aspo-
30015 NPV €ro pacnpocTpaHeHUN No Kopoby

Mocne 10 ceKyHAHOro YNbTPasBYKOBOrO
BO3AENCTBMA C paccToaHms 50 M as3po3ornb B
kopobe MpakTUyYeckn NOMHOCTBIO Koarynuposar,
3a UCKMIOYEHNEM HEe3HaYUTENbHON KOHUEHTpa-
UMM B 0OnacTn ero UCTOMHUKA, Kak Nokas3aHo Ha
puUcyHke 16 (HWXHASA KpuBas).

Takum obpas3om, Ha pacctosgHum 10 m ot
nctovyHuka (Ha BbIxoge M3 kopoba) aspo3osb
oGHapyXeH He Obin, a Ha pacCTOsiHUM MeHee
3 M KOHUeHTpaLums aapo3ons He npesbiwana 1%
OT €ro HayarnbHOWN KOHLUEeHTpauun.

Ha ocHoBe paspaboTaHHbIX KOHCTPYKLUWIA
yNnbTpa3ByKOBbIX KoflebaTernbHbIX CUCTEM U AUC-
KOBbIX M3ny4yatenen Obinn co3gaHbl ynbTpasBy-
KOBble annapaTbl AN Koarynsuum onacHbIX as-
posonen C uenblo nNpeaynpexaeHns 4YpesBbl-
YaWHbIX CUTyaLnn.

Annapat, nokasaHHbI Ha pucyHke 17,
npegHasHadeH (HOKYCMPOBaHHOrO BO3OEeNCTBUSA
Ha rasoBble cpefbl BbICOKOMHTEHCUBHBLIMW aKy-

0

10 L,m

cTuyeckumn konebaHusimm (bonee 160 ab). An-
napaT MOXeT UCNOoNb30BaTbCA AN NOKarnbHOro
CBEPXBbLICOKOCKOPOCTHOrO MoAaBneHus asapo3o-
newn nokanu3oBaHHbIX B 3aMKHYTbIX MPOCTPAHCT-
Bax (Hanpumep, CUCTEMbI BEHTUNALNN 30aHUI).

Puc. 17. YnbTpassykoBon annapaTt ans ¢okycupo-
BaHHOIo BbICOKOAMMUTYOHOrO ocaXaeHns aspo-
3onen

B coctaB annapata BXoAuT yrbTpasByKo-
Bas Mbe3oaneKkTpuyeckas konebartenbHas cuc-
Tema B Kopryce C AUCKOBbIM usnyvaTtenem, re-
HepaTop 3NeKTPUYECKUX KonebaHuin ynbTpasBy-
KOBOW 4acToTbl C perynmpyeMon BbIXO4HON
MOLLIHOCTbHO.

Tabnuua 1. TexHu4Yeckne XapaKTepUCTUKU ar-
napaTta

YacTtoTa nanyyeHus, Ky, 0.3...22
OunameTp nsnyvarens, m 0,34
MHTEeHCMBHOCTb KornebaHnuin, gb He
MeHee 160
MoTtpebnseman wmolHocTb, BA, He
bonee 300
Macca konebatenbHOM CUCTEMBbI C
nanydvatenem, kr, He 6onee 6

Ha pucyHke 18 nokasaH yrbTpa3ByKOBOI
annapart, KOTOpbIi MOXEeT WCMOosb30BaThCs AN
ocaXaeHVsl aspo3ornel Kak TEXHOTEHHOro, TaK U
npupodHoro (TymaHbl) XxapakTepa Ha OTKPbITbIX
npocTpaHcTBax (Hanpumep, aspoapomax).

Puc. 18. YnbTpassykoBoe obopyaoBaHue ans
ocaxJeHusi aspo3oren Ha OTKPbITbIX
npocTpaHcTBax
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Tabnuua 2. TexHn4eckne xapaktepuctukm obo-
pygoBaHusi

YacTtoTa nanyyeHnus, Ky, 0.3...22
OunameTp nsnyvarens, m 0,34
MHTeHCcMBHOCTL KonebaHuin, b He 150
MeHee

MoTpebnsemas MowHoCTb, BA, He 450
bonee

Macca konebaTenbHOW CUCTEMbI C 7
nsnyyaTtenem, kr, He bonee

Ha ocHoBe npoBeseHHOro aHanusa npuH-
UMNoB (PYHKLMOHMPOBAHUST U TEXHUYECKMX Xa-
PaKTePUCTUK YCTPOMCTB, NpedHa3Ha4YeHHbIX Ang
reHepaumm ynbTpa3ByKOBbIX konebaHun B BO3-
OYWHOW cpefe YCTaHOBIEHa npuHUMNuanbHas
HEBO3MOXHOCTb WX MNpUMEHeHus ans adpdgek-
TMBHOW Koarynsauuu asposonen. NokasaHo, 4To
Hanbonee ahHEKTUBHO Koarynauus asposorien
MOXXET OCYLLECTBMATLCSA NPY MOMOLLM LUMPOKO-
MOMOCHbIX (MHOrOPE30HAHCHbIX) YNbTpPa3BYKO-
BbIX M3ry4yaTenem Ha OCHOBE AWMCKOBOIMO M3My-
yaroLero anemeHta 6onbwon nnowaan (0,1 M’
n 6onee) N Nbe303NeKTPUIECKoro npeobpasosa-
Tens C KoHueHTpaTopom. [pakTuyecku paspa-
BGOTaHbl KOHCTPYKUUN (POKYCUPYIOLLUX U Hedo-
KycupyloLwmx usnyyartenen, cnocobHbix pabo-
TaTb KaK Ha OTKPbITbIX, TAK U B 3aMKHYTbIX MPO-
CTpaHCTBax MNpW YPOBHE YNbTPa3BYKOBOro BO3-
pencteua oo 160 aob.

PesynbTaTbl 3KCMepMMEHTanbHbIX Mccne-
OOBaHWA MOATBEPAUIM  BbICOKYH 3hdeKTus-
HOCTb pa3paboTaHHbIX Wu3nyvaTenen, cnocob-
Hylo obecneuymBaTb Marnoe BpPeMs Koarynaumu,
NPaKkTUYECKN MOITHOE OTCYTCTBME a’3po30ns B
BO34YLUHOW cpefe nocrne ynbTpasByKoBOro BO3-
aencteua. NokasaHa BO3MOXHOCTb Koarynsauum
Hanbornee onacHbIX BbICOKOAMCNEPCHBIX a3po-
30M€el C pasaMepoM 4acTul, MeHee 5 MKM.

Ons  nutaHuMa co3faHHbIX  u3nyyartenemn
pa3paboTaHbl crneunanuamMpoBaHHble YyrbTpa-
3BYyKOBble reHepaTopbl MowHocTbio 300 BA 1
450 BA ¢ BO3MOXHOCTbIO BHELLHErO yrnpaBneHus
no nocrnegoBaTenbHOMY WHTEpdeENCy, MNO3BO-
nawowemy o6beanHATL U3NyYaTenu u reHeparo-
pbl B €4MHYI0 CUCTEMY B npedenax HeKoToporo
obbekTa.

PaboTta BbinonHeHa npu nogaepxke Cose-
Ta no rpaHtam [llpesngeHta Poccuiickon dene-
pauum Ans rocyaapcTBEHHOW MOAAEPXKKU MOMO-
OblX POCCUNCKMX YYEeHbIX — KaHAMOATOB Hayk
Ne MK-383.2008.8.
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