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BBITTONIHEH TEOPETUYECKUI aHAIU3 XapaKTEPUCTUK aKyCTUYECKHUX BOJH buo,
PacIpOCTPaHSIOIUXCS B IIOPUCTBIX Cpefax, NIPUMEHHUTEIbHO K ClIydasM Hacblllle-
HHUs IIOPOBOI'O IIPOCTPAHCTBA JKUJIKOCTBIO M B ClIydae ra30BOr0 3allOJHEHUs IOp.
YucieHHoe uccieqoBaHue aucnepcu (pa3zoBod CKOpocTH M Ko3(dduuueHTa mo-
riomeHus P-BonH 1-ro u 2-ro poaa BBINOJIHEHO HAa OCHOBE Teopuu buo s ynpy-
I'MX BOJIHOBBIX IPOLIECCOB B IBYXKOMIIOHEHTHOU cpeze. IIpoBencn pacuér ypoBHs
1 MOILHOCTH U3JIy4yeHHs ObICTPOM U MEUIEHHOH P-BOJIH MCTOUYHHMKOM THIA LIEHTP
yJIbCUPYIOLIETO JaBJI€HHUs IPUMEHUTENBHO K CIIydasiM HaChILIEHUs Oe3rpaHUYHON
IIOPUCTOU CpeAbl KaK KUAKOCTBIO, TaK U ra3oM, MPUYEM MEPEXO] OT OJHOIO CIIy-
qasg K APYroMy OCYILECTBISETCS CIEUUaTIbHBIM MOJ00pPOM Oe3pa3MepHbIX Mapa-
MeTpoB Mojenu cpenbl. [lokaszaHo mpeobnamganue ObICTPO P-BOJHEI B yCIIOBUSAX
YKUJIKOTO 3aIl0JIHEHUS 0P U IIPH 3aII0JHEHUU TI0P Ta30M.

BBEJIEHUE

C cepenuHbl MpOULIOT0 BeKa OOCYXAAeTcs BOIPOC O BO3MOXKHOCTH CYLIECTBOBAHUS M
pacrnpocTpaHeHHs JBYX TUIIOB MPOJIOJIbHBIX aKyCTUYECKUX BOJIH Wiu P-BOJH mepBoro u BTO-
poOro poja B cpelax, CoAepKalluX «OTKPBIThIe» Mopbl. Hanuuue NByX THMOB BOJIH C)KAaTHS B
cpene, cocTosiei u3 ckenera u Quronaa, nmpeackaszano eme S. M. @penkenem [1] u cymect-
BEHHO pa3BHUTO B paboTax M. A. buo [2, 3]. JletanpHblil aHATNU3 Pa3IWYHBIX aKyCTHYECKUX
XapakTepucTuk P-BonH 1-ro u 2-ro pona, B TOM YUCII€ CKOPOCTH PAaCHpOCTpaHEHUs U Kod(-
(dbunMeHTa 3aTyXxaHus, BHITTOJHEH W3BecTHbIMU aBTopamu B. H. Hukomnaesckum [4], Kocaues-
ckuM JI. . [5] 1 pa3BuBaeTcs nanee psaioM CHEHUATMCTOB B HACTosAIIEE Bpemsi. B otinuuue ot
uccienoBanuii (Ha3oBol, IpyNIoBoOil CKOPOCTU pacHpocTpaHeHus U KodpduiueHTta 3aryxa-
HUSl YKA3aHHBIX BOJIH, HE CTOJb MHOTOYHCJIEHHBI PabOThl M0 aHaIN3y 3(G(HEKTUBHOCTH BO3-
OyxneHust P-BoiH 000ux THUIOB, a TaK)Ke MOCBAUIEHHBIX PACCMOTPEHUIO OCOOEHHOCTEH Ipo-
CTPAaHCTBEHHOM CTPYKTYphl 3TUX BOJH MpPH BO30YXKIACHUM BUOpaTOpaMu MPOCTPAHCTBA WIIU
MOJTyIIPOCTPAHCTBA, 00PA30BAHHOTO MOPUCTOM (IIIOMIOHACHIIIICHHON CPEOi.

Taxkoil aHanu3 NpoBeAEH TOIBKO B HEKOTOPBIX YACTHBIX CIy4asiX, HallpuMep, IpU MOJAEIH-
pOBaHMM BUOPOBO3ACHCTBHSI Ha TPYHT CEHCMUYECKHMM BHUOpPATOpOM, TJ€ PACCUYMTAHO IOJIE
YIPYrux KojieOaHHH, MOPOKAAEMbIX CHIIOBBIM MCTOYHUKOM, YCTaHOBJICHHBIM Ha MOBEPXHO-
CTU MOJIYOTPAaHUYEHHOM ra30HACKIIICHHON NOpUCTOM cpeabl [6, 7]. Ilpu aTOM TeopeTnyeckue
pacuéThl KacaaucCh MOJETHU PBIXJIBIX IPYHTOB, IJI€ MOKET HAOIIOAThCS MPEBBIILICHUE CKOPO-
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CThIO aKyCTHMYECKON BOJIHBI B BO3JlyX€ CKOPOCTH BOJIH cXaTusl B rpyHTe. Ha Takue cooTHO-
IICHUS] CKOPOCTEH HEpeaKO yKa3bIBaeTCs B pabOTax MO IKCIEPUMEHTAIBHBIM HCCIIEIOBAHUAM
ceficMuueckux mapameTrpoB rpyHTOB [8]. Ilpu pemenun 3amgad BOJHOBOTO BO3OYXKIEHHUS B
JBYXKOMITOHEHTHBIX cpenax TpeOyeTcs Oosee AeTalbHbli aHAU3 BIMSHUS CMEHBI IapaMeT-
POB YIPYrOCTH M IUIOTHOCTH ()JIIOMIa B MOpPaxX cpenbl Ha XapaKTEPUCTHKH aKyCTHUECKUX
BOJIH 000mx TUNOB. [IpeacTaBnser Takke HHTEpEC MOITYUYUTh CPAaBHUTEILHBIC JaHHBIE 110 A(-
(DEeKTUBHOCTH M3Ty4EHUS YKa3aHHBIX BOJH HCTOUYHUKOM THIIA LIEHTP MyJbCHPYIOILIETO JaBje-
HUS B IIPOCTEHIINX YCIOBMSIX O€3rpaHUYHON cpenibl. MHOTOYMCIEHHBIE HATYpPHbBIE KCIIEPHU-
MEHTHI [9] MO perucTpanuu ceHCMHYECKOTO OTKIMKA B IPYHTE Ha BO3JICHCTBHE B3PBIBHBIX U
BUOPAIIMOHHBIX MCTOYHUKOB CBHJICTEIBCTBYIOT O 3aMETHOM DPAa3JIM4YMU B CUTHAJIAX TPHU pac-
MIOJIOKEHUU IMTyHKTA U3TY4YEHHUS B IUIACTaX C BBICOKOW (DIIFOMIOHACBHIIICHHOCTBIO M B MPOTH-
BOIIOJIO)KHOM ClIydae, KOTJa cpela XapakTepusyercsi 0O0eTHEHHBIM (IIOMI0COAEp KaHUEM,
XOTsl YIPYI'H€ XapaKTePUCTUKHU CKEJeTa U MapaMeTphbl IPOHUIIAEMOCTH B CPABHUBAEMBIX CH-
Tyauusx Oyn3ku 1o 3HadeHusM. [loaxon, npennoxkeHHslid buo, B npuHIUIE MO3BOJSAET IO-
JYYUTh KadeCTBEHHBIC MPEJCTABICHUS MO CHOPMYIUPOBAHHBIM BompocaM. OIHAKO BBHUIY
OTCYTCTBHUSI B JIUTEPATYpPE HEMOCPEICTBEHHOIO OTBETA HA BOIIPOC O COOTHOILIEHUHU CKOPOCTEMN
U 0 K03 unmenTax 3aryxanus ynpyrux Boiad P-1 u P-2 B cpenax, cymiecTBeHHO pa3nudaro-
IIMXCS IO TOPOBOMY 3aIlOJIHEHUIO, a Takke 00 3(p(PEeKTUBHOCTH MX M3ITy4YeHHUS UCTOUHUKOM,
B HacTOsIIEH paboTe mpeanpuHATA MOMBITKA €0 PELUICHNs Ha OCHOBE YKa3aHHOTO MOIXO0/a.

TEOPETUYECKOE PACCMOTPEHUE VCJIOBUI PACIIPOCTPAHEHNS YIIPYTUX
BOJIH CXKXATHUA

B paGore [3] mokazaHo, 4To ynpyras AujaTalus CKeleTa e W KUIKON (ppakuuu € B 1o-
ne P-BonH, Oerymux mno JIByXKOMIIOHEHTHON (IIOMJAOHACBHIIICHHON Cpelie ¢ OTKPBITHIMU TO-
pamu, MOJAYUHSETCS CUCTEME JABYX BOJTHOBBIX YPaBHEHUMA:

9’ d

v? (Pe+Qe)= at_z(plle+ p12£)+bF(K')§(e—£),

52 5 (1)
v? (Qe+Re) = _z(plze+ P,€)—bF(K)—(e—¢),

ot ot
rne P,O,R — ynpyrue MOmynM cKenera M (QIIOUAa, a TakkKe MOMAYIb HUX «CB-
319, P15 Pras Prys — KOMOMHAIMS TUIOTHOCTEH CKeleTa M (IFOUIa, PHIEM TIPEANONArarTCsA

CIeAyIomuye COOTHOIEHUS C PEATIbHBIMU IITIOTHOCTBIO CKEJIETa P, IIIOTHOCTBHIO (bJ'IIOI/I,I[a pf

U TIOPUCTOCTBIO cpentbl B: Py, +py, = p (1= B), p,, +py, = Pp,. Pyuxums F(k) onuckl-
BAET YAaCTOTHO 3aBUCHMBIC [HCCHIIATHBHBIC MPOIECCHI IPH MEPEMEIICHHUSX JKHIKOH KOMITO-
HEHThI OTHOCHUTEIHHO CTCHOK OTKPBITHIX IHJIMHIPUYCCKHX TOp CKENEeTa B MPEAIONIOKEHHU

TapMOHHUYCCKUX I10 BPECMCHHA OCL[I/IJIJISIL[I/Iﬁ noa IIGfICTBPIGM BOJIHBI 4aCTOThI f " OIpPCACIIACT-

L (her(0,x) + ibei(0,x)

cs 4epe3 HeKOTopyro Apyryio ¢pyHkuuw 7' (K) = (bor(0.50) 1 1bei(0.K) cienyromiei dop-
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T
mymnoit: F(x) = lK—(K) , K= L ,a f, :# — TakK Ha3bIBaeMas Xapak-
4 l—iT(K') /e 27p(Yi, +72)
iK

TepHAs WM KPUTHYECKAS 4aCTOTa, P = P, +2p,, + P, b=8uBE/a* , u — nmumammdeckmii
KO3 OHUIUEHT BSI3KOCTH JKHIKOCTH, & — KO3()OHUIUEHT, OMMCHIBAIOIINI CTEICHb M3BUIIH-
CTOCTH TOpP, @ — CPEIHUNA pasnyc Nop, ¥,,, ¥, — 0e3pa3MepHble K03(pPULHUEHTsI, opee-
JSIEMBIE COOTHOILIEHUEM IUIOTHOCTEN 00€erX KOMIOHEHT cpenbl. M3 cucreMsl ypaBHeHuit (1)

MOYET OBITh MOJIyYEHO IHCIIEPCHOHHOE YpaBHEHHE, CBs3bIBaroliee (pa3oBy0 CKOPOCTh pac-
IIPOCTPAHEHHUS BOJIHBI C KPYTOBOM 4acTOTOW @ = 27f . J/IluciepCMOHHOE ypaBHEHUE ISl BEJIU-

YUHBI, 00paTHOI KBaapaTy (pa3oBol CKOpOCTH V' pacHpOoCTpaHEHHUS BOJH B O€3rpaHUYHOMN

2
. o P+20+R
JIBYXKOMIIOHEHTHOHN cpene, z = y7o V = |———— — HeKoTopas XapakTepHas CKO-

2 a
p
POCTE, IPEACTABUM B 0603Ha‘leHI/I5IX, HCIIOJIB3YEMBIX B HHTpreMOﬁ CTaThbe:

ib
(0,0, _6122)22 =0V +01Yn —20,Y0)z2+ (VY2 _7122)"‘@1:(’()(2_1) =0, (2)

rne 0,,,0,,,0,, — 0e3pa3mMepHas KOMOMHAIIMY MOJYJIEH yIIpYrocTH cKejera u ¢uironja, oo-
pa3yIoUIMX JIByXKOMIIOHEHTHYIO CPEAY, V.5 »Y;» — AHAJIOTWYHALA, YIOMSHYTas paHee Oe3-

pa3MepHasi KOMOMHAIKS TapaMeTPOB INIOTHOCTH CKeseTa U (Irona.
[pyras 3anuchk 3TOro ypaBHEHus, UCIOIb3yeMas B [3], UMEET caenyrolni BUL:

(z—z)z-2z)+iM(z-1)=0, 3)

rue z, = Vm2 / V2, z, = V&2 / V,>, V,,V, (V; >V,) — (a3oBblie CKOPOCTH YHCTO ympyrux P-Boin

1-ro pona (ObicTpast BoJIHA) U 2-T0 pojaa (MEAJICHHAsl BOJIHA) B MIOPUCTOM Cpezie, a BEIMYMHA
£ +ig,

0105 — 0y

M = 7 HpI/ILIéM & U &, — BEIIMYUHBI, ONIPEACIIEMBIE C TOYHOCTBIO 10 MHOXHU-

TSl pealibHOM ¥ MHAMO# 4acThio GpyHKIMH F(K) , AenEHHOI HA OTHOIIEHHE 4acToT f/f, .

Jucnepcuonnoe ypaBHeHue B hopme (2) uiu (3) mo3BOISET UCCIICA0BATh XapaKTEPUCTH-
KH PaclpOCTPAaHCHHS aKyCTUYECKHX BOJH: (p)a30BYIO0 CKOPOCTh PacCHpOCTPAHEHUS BOJH CiKa-
TUSL KaK (DYHKIIMIO YaCTOTHI, @ TAKXKE IMOJIYYUTh COOTBETCTBYIOIIYIO 3aBUCUMOCTD LISl KO-
¢dunrenTa 3aryxaHus BoyiHbl. Da3oBbie CKOPOCTH P-BOJH IBYX THIIOB 1O HAWJCHHBIM pelie-

HUAM JUIS Z,, ONPENENATCS Kak ¢, , =V, / Re,/z,, , @ KOO)PUIMEHTHI 3aTyXaHUs STUX BOJIH

KaKk o, =0lIm,/z, / V,. Ilpu 5TOM HNOJKHBI BBINONHATBCA ycnoBus: c,(w=0)=V,,

¢;,(w=0)=V,. OTMeTuM, 4TO B HACTOSIIECH PabOTe OCHOBHOW MHTEPEC MPEICTABIIAIOT pas-

JINYnA Hepe‘-II/ICJIeHHbIX BBIIIIC XapaKTepI/ICTI/IK, OTHOCAIIUXCA K ABYM CHy‘-IaSIM — K IIOJIHO-
CTBIO (IFOMIOHACHIICHHONW TOPUCTON Cpefie, M K JAPYroMy CIy4ard — K Tra30HACHIIICHHON
Cpelle ¢ TEMH K€ YIPYTUMU MapaMeTpaMu CKeleTa, Kak U B CPaBHUBAEMOW (ITFOUIOHACKI-
IIICHHOM.

0. M. 3acnaBckui
06 a3hdeKTMBHOCTMN BO36YXAEHUS OLICTPON U MeasieHHOW BOMIH B1MO B BOAO- M ra30HAaChIWEHHbIX cpeaax



DNEeKTPOHHbIN XypHan «TexHuyeckasa akyctuka» 2 (2002) 13.1-13.12 4

PE3VYJIbTATBI YUCJIEHHOI'O AHAJIM3A ITAPAMETPOB PACITPOCTPAHEHUSA 1
BO3BYXX/JIEHW A P-BOJIH

Taxum o0pa3zom, oOpamasce K peuieHuo ypaBHeHuit (2), (3), Oynem umerb B BUAY pac-
CMOTpEHUE JBYX NPAKTUYECKH MHTEPECHBIX CIIydaeB: | — cpena C 3al0JIHEHUEM OTKPBITBIX
IOp JKUJKOCTBIO (BOAOM) M 2 — cpeia C 3all0JIHEHUEM I0p IPAaKTHYECKU HEBECOMBIM, HO
YIIPYTUM Ta30M (BO3ayX). B mepBoM ciyyae s TOro, 4ToObI MONyYUTh MPHOIMKEHHOE CO-
OTBETCTBHE IOPHUCTHIM IIOPOJAM THUIIA BOJOHACBHILICHHBIM IECYaHUK WM H3BeCTHSK [10]
(mmoTHOCTRIO ckenera p; = 2,3...2,5 r/en’, CKOpOCTBIO B ckenere P-BonH ¢ = 3000 m/c), mpu-
HSTBI clIeyroIue 3Ha4YeHUs 0e3pa3MepHBIX YIPYTUX apaMeTpoB

o, =088, 0,,=0,088, 0,, =0,016 u ananornyHsle Oe3pa3MepHbIe MapaMeTPbl MIOTHOCTH
Y., =0,757, v,, =0,303 , v,, =—0,0303. Ilo ouieHKam B 3TOM CiIy4ae BEIUYMHA KpUTHUYE-

CKOM 4YacTOThl, 3aBUCSLIAs OT KHHEMAaTHYECKOro Ko3((UIUEHTa BSI3KOCTH, OT CYMMBbI
Y1> + 75, ,» OT HOPUCTOCTH U NTApaMETPa U3BUIUCTOCTH, IPUXOIUTCS HA UHTEPBAJI OT HECKOJIb-
KHX TepIl 10 NepBbIX aecsaTkoB ['1. XapakrepHas Oe3pa3MepHas CKOPOCTh KaK B 3TOM, TaK U

BO BTOPOM PacCMOTPEHHOM Clly4ae, HaMu IpUHATa paBHOH V, =3 kwm/c. Bo BTopoMm ciyuae,
KOTI'JIa Ta K€ IMOPOoJia ABJISCTCS I'a30HACKHIIICHHOW, aHAJIOTUYHBIC 3HAYCHUSI COOTBETCTBYIOIINX
napamMeTpoB  BbIOpaHbl  ciaepyoomumu: o, =1, 0, =0,000005, o, =0,000005,

Y., = 10004, v,, =0,0004, y,, =—0,0004, npuuéM OLIEHKHU [TOKA3bIBAIOT, YTO JJI Fa30BOrO

3aMOJIHEHUS TOP KPUTHUYECKas YacTOTa MOKET HaXOAUTHCS B MHTEPBAJIE MEPBBIX KUIIOTEpII.
OdeBuaHO, 4TO BbIOpaHHBIC MapaMeTpbl MOJENeH BOJOHACBHIIICHHOW M Ta30HACHIIICHHON
Cpell MOTYT JIMIIb JIy4llle, UJIU XyXe COOTBETCTBOBATH HAOIIOJaeMbIM, HAIPUMEpP, B pealib-
HBIX KCIIEpUMEHTaX, HO peliaeMas 371ech 3ajjaua COCTOUT B CPABHEHUU KAU€CTBEHHOTO BHUJIA
YACTOTHBIX 3aBHUCHUMOCTEH a1 KO3(pUIMEeHTa 3aTyXaHHs U CKOPOCTH PacIpOCTpPaHEHHS
BOJIH C)KaTusl 00OMX THUIIOB B JIByX PacCMaTPUBAEMbIX CHUTYaIHSIX, KOTOPBIE MPEIoIaratoTcs
ObITh IMOJIyYUEHHBIMU B Pe3yJIbTaTe€ UYMCICHHBIX pPacdy€ToB, ONMMpAIOLIUXCS Ha Teopuro buo.
B03MOXHOCTh MHTEpHpETAllMU PE3yJIbTATOB YHUCICHHBIX PACYETOB TaKkke OylIeT CBUJETEIb-
CTBOBaTh O MPUEMJIEMOCTHU CJAETaHHOro BbIOOpa mapamerpos. [Ipu pemenuu ypaBHeHwHit (2),
(3) wucnonp30BaHbl YMUCICHHBIC aJTOPUTMBI, BXOJSIIME TMPUIOKEHUSIMU B  TMaKeT
MATHCAD 2001. Ha Bcex 4acTOTHBIX 3aBUCHMOCTSIX, IIPEACTABJICHHBIX Jayee rpadukamu,
110 OcH abCIMCC OTIIOXKEHA OTHOCUTENbHAS YaCTOTa, T. €. BEHYMHA M, = O /0, .

omn

Tak, Ha puc. la n300pakeHbl JABe KpuBbie KO (UIIMEHTA 3aTyXaHUsl, COOTBETCTBYIOIIUE
JIBYM YKa3aHHBIM THUIIaM BOJIH, KOTOpBIE TIOKA3bIBAIOT, YTO B CPEJIE C MOPAaMH, HACHIIICHHBIMU
KHUJIKOCTBIO, ObICTpas BOJHA MPH PACHpPOCTPAHEHUM 3aTyXaeT CYIIECTBEHHO MEHBIIE, YeM
MenseHHas BonHa. CTeneHb 3aTyXaHusl BOJMH P-2 Ha Bcex yacTorax pacu€THOrO WHTEepBaia
OKa3bIBACTCSI HA MOPSJIOK OoJiee BBICOKOW, ueM y BoJIH P-1. OTMeTuM cTpemiieHue K HyJro
KO3 (UIIMEHTOB 3aTyXaHus 000MX THUIOB BOJIH, MPOSBISIONICECS B BUAE PE3KOTO IMAaICHUS
00enx KpUBBIX BOJIHM3HM HYJEBBIX 3HAUYCHHH 4acTOTHI. J[OMOIHUTEIBHOE UCCIEOBAaHUE MOKA-

3BIBACT, YTO XAPAKTEeP CTPEMIICHUS K HYJIIO ONMUCHIBACTCS C OOJBIION CTENIEHbI0 TOYHOCTH 3a-

BUCUMOCTbIO BHJia ~+/@ . Ha puc. 10 mpezncraBieHbl COOTBETCTBYIOLIUE XapaKTEPUCTUKU

YacTOTHOU Aucriepcuu (pa3oBol CKOPOCTH pacmnpocTpaHeHHsl BOJH cxaTus. CkopocTtu pac-

0. M. 3acnaBckui
06 a3hdeKTMBHOCTMN BO36YXAEHUS OLICTPON U MeasieHHOW BOMIH B1MO B BOAO- M ra30HAaChIWEHHbIX cpeaax
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npoctpanenus BoiaH P-1 u P-2 ¢ pocToM 4acTOThl aCUMITOTUYECKH CTPEMATCS K HEKOTOPHIM
MIOCTOSIHHBIM 3HaueHusIM. [ BostHbI P-1 3TO 3HaueHNe HECKOIBKO MPEBBIIIAET XapaKTEPHYIO
ckopocth V,,, a mia P-2 ono npumepHo Basoe Hmke V. CpaBHHMBas JaHHBIE O 3aTyXaHUH,

MOKHO 3aKJIIOYUTh, YTO B Takou CpE€ac B IpOLECCE paCIIPOCTPAHCHUA Ha OONBIINX YAaJICHUAX
OT MCTOYHHUKA OCTaHETCs TONbKO P-BosHA 1-r0 poaa.

19

N
(KM ) 1.43
095

0.4z

0.0l

o (oTH.ex.)

Puc. 1a. 3aBucumocth k03¢ dunrenTa 3atyxanus P-osH 1-ro u 2-To pojia OT 4aCTOTHI B
BOJIOHACBILIEHHOW CcpeJie
eonna P-2 — cnnownas kpusas, 6oana P-1 — nynkmuphas Kpueas

Clla 2999 e
Ci2
(xm/c) 2499 25

19095

149075

100 1 26 5l T 101

 (OTH.e1.)

Puc. 16. 3aBucUMOCTh CKOpPOCTH pacripocTpaneHust P-BoiH 1-ro u 2-10 posa oT 4acTOTHI B
BOJIOHACBILIEHHOMN Cpefie
eonHa P-2 — cnnownas kpusas, éoana P-1 — nynkmupuasn kpusas

Ha puc. 2a koaddurments! 3aryxanust P-BojiH 000MX THUIIOB B CiIy4ae paclpOCTPAHCHHS B
ra30HACHIIICHHON MOPUCTOM Cpelie JaHbl B BUJIE KOHCTAHTHI, KaK PE3yJbTaT MPAKTHUYECKOTO
COBIAJICHUS ATUX JIBYX BEJIMYMH. TeM cambIM IMOKa3aHa UX YaCTOTHAs HE3aBHCHMOCTb, MPH-
MEpPHOE PaBEHCTBO, a TAK)KE MCYe3alolle Mayas ux BenuunHa. Ha puc. 20 1eMOHCTPUPYIOTCS
MMOCTOSIHHBIC 3HAYCHMsI CKOPOCTH 3THX BOJIH, CBHUJICTEILCTBYIOIIHE 00 OTCYTCTBHH JHUCIICP-
CHH, HO B OTJIMYKE OT NMIPUMEPHOTO PAaBEHCTBA MapaMETPOB JUCCUIIAIINYA 3HAYCHUSI CKOPOCTH
pactpoctpanenus BojgH P-1 m P-2 cunpHO paznmuuaroTcss BeIWYMHOW: ¢ = 3 KM/C, ¢p =
0,34 xm/c. U3 puc. 2a nerko BUAETh, YTO BBHJY OJMHAKOBOTO 3HaueHUs Kod(dduimenra
3aTyxaHusi P-BoyiH 1-ro u 2-ro pojia Helb3sl OTAaTh NPEANOUYTEHUE MPU PACIPOCTPAHEHUH HU

0. M. 3acnaBckui
06 a3hdeKTMBHOCTMN BO36YXAEHUS OLICTPON U MeasieHHOW BOMIH B1MO B BOAO- M ra30HAaChIWEHHbIX cpeaax
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xaHus P-BosH 1-ro u 2-ro posa Henb3s OTAATH MPEANIOYTEHNE IPU PACIIPOCTPAHEHUHU HU TOH,
HU JPYTrOd BOJIHE.

o, 0
(kM)
72510
4510
1.75-10
-
-1-10

o (oTH.ex.)

Puc. 2a. Koaduuuents 3aTyxanust P-onn 1-ro u 2-ro poaa B ra30HaCHILIEHHON cpesie
CRIOWIHAA U NYHKMUPHAs TuHUU 015 60aH P-2 u P-1 coenanu

3.3

Cll) i B E BN I EEEEEEEEEEEEENEDNN

Cr2

(KM/C) 247
1.a5
n.g2
]

1 21 41 Gl a1

@ (OTH.ex.)

Puc. 26. Cxopoctu pacnpoctpanenus P-poiH 1-ro u 2-ro poja B ra30HACHIIIEHHOMN Cpelie
gonna P-2 — cnnownas aunus, éonna P-1 — nynkmuphas aunus

Janee nenecooOpa3Ho pacCUUTATh aMILTUTYAY P-BOJIH 000MX THIOB B IPOU3BOIBHON TOY-
K€ HaOroeHus, BO30yAaeMbIX B O€3rpaHMYHOM JBYXKOMIIOHEHTHOM MOPUCTOM cpelie Mmpo-
CTEHILIMM COCPENOTOYEHHBIM B TOUKE MYJbCUPYIOLIMM HCTOUYHUKOM THIIA LIEHTP JABJICHUS, a
TaK)Xe MOIIHOCTh, YHOCHMYIO YIIPYTHM H3JIy4Y€HHEM B BUJE KaXIOTO U3 BO30YXKIAaeMbIX TH-
IIOB BOJIH, IIOCKOJIBKY B CJIy4ae IOIJIOIIAOLIEH Cpebl MaplyalbHble MOUIHOCTU H3ITyYEHUS
SBIISIIOTCS KpUTepueM 3G (HeKTHBHOCTH paboThl HcTOYHUKA. [IpeamonaraeTcs, 9To yKka3aHHbBIN
IIEPEMEHHBII BO BPEMEHU MCTOYHUK JIEHCTBYET C 3aJJaHHOW OOBEMHOI CKOPOCTBIO Ha TBEP-
JIbI KapKac U OJJHOBPEMEHHO C HEKOTOPOH B 00IIeM ciiyyae MHOM 00BEMHOM CKOPOCTHIO Ha

0. M. 3acnaBckui
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¢mrounn. MzBectHO [5], uTo 11 onucaHus ynpyrux KojiebaHuil cxatus B IByX(a3HOU cpene

o (2)

BO3MOXXHO BBCICHHC NBYX CKaJIAPHBIX IIOTCHIHUAIOB @ ", ", C IOMOMIBKO KOTOPBIX BOJIHO-

BbIC MIEPEMEIICHHUS B C(HEPUUCCKH CUMMETPUYIHOM I10JI€ MOTYT OBITh MPEACTABICHBI CIICIYIO-
UM 00pazoM:
o

,v=Mla§ +M2a(§ ,
r r

1) (2) (2)
u= —ago + a(p

or or

(4)

rje » — paguyc, COeAMHSAIOIMUN TOUKM UCTOUYHUK-NIPUEMHUK; U, V — pajualibHble KOMIIO-
HEHTBl BOJIHOBBIX IepeMelieHuil B P-BosnHax 1-ro u 2-ro pona (BepxHue MHAEKCH 1, 2) B
TBEPAOM KapKace W B JKUIKON (Ppakiuu COOTBETCTBEHHO, a KOMIUJICKCHBIC KO3(PPUIIUCHTHI

M,, M, narotrcs BelpaxeHUsMH [3, 5]:

2
_ -Y, tz0,-M(0,0,-0,,")

2
_ Y tz,0p -M(0,,0,-0,")
2y - :
Yy» =20y, —-M(0,0,-0,")

M, M, (%)

2
Yy —2,0, —M(0,,0,,-0,")
i 2
HpOCTpaHCTBeHHaSI 3aBUCHUMOCTHB ITOTCHIIMAJIOB (p( ), (p( ) , OUCBHUJIHO, A0J)KHA UMCTh BU/:

M _

A . B .
(Y r—exp(lk”l”), ¢(2) = r—eXp(lklzr) ’ (6)

npuyéM paauanbHble KoyiebaHus Kapkaca u W ¢uiouga v B BonHe P-1 u B Bomue P-2, B
COOTBETCTBUHU C (4), 3alIUIIYTCS KaK

u= iz(l'k”l" - 1) exp(ik”r) + £2(l.k12r - 1) exp(ikﬂr)’
7 r

()
v=M, iz(ik”r —Dexp(ik,r)+ M, ﬁz(iklzr —Dexp(ik,,r).
r r

HewnsBectubie kodddumueHTsl A, B HaWmyTCs W3 YCIOBUU ISl aMIUTUTYIbl 0ObEMHOM

ckopoctu ucroynuka U, NEeHCTBYIOIIEH Ha Kapkac, 1 00bEMHON cKopocTu V|, NeiCTBYIO-
el Ha Quron], npudéM 00e 3TH BEUYMHBI B O0IIEM ciIydae He PaBHbI APYr ApYyry. OTH yc-
JIOBUS TAKOBBI:

T 1 . 2. .
U,=lim,_ ,—iwdnr'u=iwdr(4+ B),

: 8
V, =lim,_,—iwdmr’y =iodr(M,A+M,B). ®)

Omnpenensist u3 cucteMsl ypaBHeHUH (8) ko3 huuueHTs A4, B, IPUXOIUM K BBIPAKCHHUAM IS

paauanbHbIX YIpyrux cmemenuit 4, v B P-1, P-2 Bonnax:

"y = i(Vo _MzUo) (ik,r—1) i(Vo _M1U0) (ik,,r —1)

exp(ik, r)— exp(ik,,r),
oM,-M,) 4o’ plkur) oM, -M,) 4mr’ Pkan) 9)
. - . T o1 ; ' ] ; -1
b lM](VO MzUO) (Zk”l’ : )exp(ik,,r)— le (Vo Mon) (lk]zl" _ )exp(ik,zl”).
oM, ~M,) 4w oM =M,)
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3aMeTHM, 4TO BOJIHOBBIC yMcaa k,, k,, 3[€Ch ONPENENAIOTCS PELICHUsAMHU ypaBHeHus (3)

U Ka)XJ/10€ COJCPKUT KaK pealibHyl0, TaK U MHUMYIO 4acTH, ONUCHIBAIOUINE 3aTyXaHHE BOJIH.
[IpencraBieHHble 3aBUCUMOCTH (9) yNpoLIAlOTCs B MPEANOI0KEHUN PABHBIX aMILTUTY] 00b-

EéMHBIX ckopocTeil, To ectb npu U, =V, = Q. [Ing npocredmnx ycioBuil paboThl MyJIbCH-
PYIOIIET0 MCTOYHMKA — aKyCTHUYECKOr0 MOHOMOJIS B OJHO(A3HOM ympyroi cpeze, KoTopas

paccMoTpeHa, Harpumep, B padore [11], mokazaHo, 4TO MOITHOCTh, U3ITy4aeMbIX UM YIIPYTHX
P-BouiH, maércs u3BeCTHON POPMYIIONA:

2 A2
o POO"

- (10)

[TprMeHHUTENBHO K pacCMaTPUBAEMOMY CIIy4aro JIETKO 3allHicaTh COOTBETCTBYIOLIUE BbIpa-
KEHU JUIs M3]1yd4aeMoi MOLTHOCTH BOJH P-1, Oerymux B ckesere u Bo (irouse, U A1 MOLI-
HOCTH BOJIH P-2, pacrpocTpaHstomuxcs no Toi e 1Byx¢a3HOW cpese, HE3aBUCUMO OT Iep-
BoIX. Tax, u3 hopmyi (9) cleayer, 4To BMECTO 00BEMHOM ckopocTH () Tereph i MOACYETa
MOIITHOCTH TOW 4YacTd BOJHBI P-1, KoTOpas OEXUT MO CKeJeTy, HeOOXOJUMO HCIOIb30BaTh
1-M,

3HaueHue Q———
M,-M,

, @ JUIA TMOJCYETa MOIIIHOCTH BOJIHBI TOTO K€ THIIA, OeryIiei mo ¢urou-

M, (1-M,)
1y, CIIEyeT NPUHATH BbIpaXkeHue O ————|.
M,-M,
AHajoruyHas 3aMeHa 3Ha4€HUN OOBEMHBIX CKOPOCTEH MCTOYHHMKA JOJDKHA OBITH BBIIIOJI-
HEHa MpHU MOACYETE MOIIHOCTH, YHOCUMOM BojHOW P-2. B urtOore npuxoaum K BbIpaXEHUSIM

JJI U3 1y4aCMbIX MOIJ.[HOCTGﬁ B Ka)KI[BIf/i 13 paCCMOTPCHHBIX BOJTHOBBIX THIIOB:

WO — pw’Q’ | 1-M, |2+|M1(1—M2)|2
8me, ||M,-M,| | M,-M, | [
. ) 5 (11)
_p0’Q’ ||M,(1-M)| -M, |

W(2) _|_| 1
8me, || M,-M, | |M,-M,|

YacToTHbIE 3aBUCHMOCTH MOIIHOCTH M3TY4YeHUsI OBICTPBIX M MEJJICHHBIX BOJH B BOJOHA-
CBIIIEHHON U B Ta30HACHIIICHHOW Cpe/le PacCUMTaHbl C HUCMHOJb30BaHUEM cooTHOIIeHUM (11)

[IPY OJMHAKOBBIX NIapaMeTpax yIpyrocTH CKEJIETa.
Ha puc. 3 a,0 mausl rpa@uku MOINHOCTENM WU3JIYUYECHUS wO  w®  gopmupoBaHHBIE Ha
o yq 9 9
2

po’ .

o 2 o
06H_II/II/I MHOXHUTEIIb 2 Q , B 3aBUCUMOCTH OT 4YacCTOTblI (), UBMEPACMOHN B OTHOCHUTCIIb-
y[78
11,2

HBIX enuHMIAX. Ha puc. 3a mpencraBiieH ciydaid BOJIOHACBIIIEHHON Cpejibl, a Ha puc. 30 —
CiIyJai ra3zoHachlieHHOU cpeapl. OOparmiaeT Ha ce0s BHUMaHWE HAIMYHUE CPABHUTEIBHO Y3-
KOr0 MakKCMMyMa B YaCTOTHOW 3aBHCHMMOCTH HOPMHPOBAHHON MOIIHOCTH M3Ty4YeHHUsT 00EHX
BOJIH, XapaKTepHOE JUIsl CIIydasi BOJOHACHIIICHHONW cpenbl. [IpuuéM B ykazaHHOM HHTEpBaje

2 1
HaCTOT IHWKOBOC 3HAYCHUC W( ) = ZW( ), TO €CThb MOINHOCTH M3JIYUCHHSA HMCTOYHUKOM MCEI-

0. M. 3acnaBckui
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JIEHHBIX P-BOJH HECKOJBKO MPEBBIMIAET MOIIHOCTh OBICTPBIX BOJIH. O/IHAKO, BCIEJACTBHUE CY-
[IECTBEHHO OOJIBIIETO 3aTyXaHHs BOJHBI P-2, HaOmomaeMoil peaibHO OyJIeT TOJBKO BOJHA
P-1. Kpome TOro, HanoxeHue XapakTEpPUCTHK M3IIy4eHHS M MOTJIOIIEHUS MPUBEAET K MPeoo-
JaIaHNI0 Y3KOTO MHTEpBaJla YaCTOT B CHEKTPE YXOJSALIEH BOJIHBI IPU JOCTATOYHON IIMPOKO-
MOJIOCHOCTH M3JIy4€HHs] HCTOUYHUKA. B 3TOH CBA3M MOXXHO HAllOMHUTH 00 yKa3aHHH Ha BO3-
MOKHOCTb CYLLIECTBOBAHMSI TaK Ha3bIBAEMbIX «JOMMHAHTHBIX» 4aCTOT, BCTpEUarolleecs B He-
KOTOpBIX padorax [12]. [IpumepHOE paBEeHCTBO YPOBHEH MOIIHOCTH, U3ITy4aeMOW B BUJE YII-
pyrux OBICTPOIl M MENJICHHOM BOJIH, HIMEET CIEICTBHEM TO, YTO MOKa3aTesb 3aTyXaHHs OKa-
3bIBACTCSl €AUHCTBEHHBIM KPUTEPUEM, NO3BOJIIOIIMM CJIENATh 3aKJIIOUYEHUE O JOMUHUPOBA-
HUU BOJIHBI P-1 0 MOIIHOCTH B BOJOHACKILLIEHHON Cpeie.

Jl1s ra30HaCHIIEHHON CpeJibl IBYyMsI aHAJIOTUYHBIMU HE3aBUCSILUMU OT YaCTOThI KOHCTAH-
TaMu Ha Tpaduke puc. 30 MpeacTaBiICHbl YPOBHH MOIIHOCTH W3Iy4eHUs BOIH P-1 u P-2

MyNb5CUPYIOIUM UcTounukoM, mpuuém W >> W ® (B oTHOCHTENBHBIX €IMHUIIAX, COOTBET-
ctBerHo 0,684 1 0,002). 3T0 06CTOATENHCTBO MO3BOJSET TOBOPUTH O IIPeoOIaJjaHUK B TAKOH
cpene BosiH P-1 Hag P-2, mockonbKy noka3aTenu 3aTyXaHus 3/1€Ch IPAKTUUECKHU OJMHAKOBBI U
HE MOTYT CIIy)KUTh KPUTEPHEM BBHJly HCUE3AIOIICH MaOCTH WX 3HaueHus. HamomuuMm, 4to B
TeopuH bro yunThIBaeTCs MEXaHU3M JUCCUIIAIINH, CBA3aHHBIA TOJIBKO C TIOTEPSMHU Ha B3aUM-
HOE CKOJIbXKECHHUE KHUJIKOH (pa3bl BAOIb CTEHOK MOp. TakuMm 00pa3om, COMOCTABIIsAS JAHHBIE IO
3¢ HEKTUBHOCTH T€HEPALMU BOJIH C JAHHBIMH IO TIOKA3aTENI0 BOJTHOBOTO 3aTyXaHHUs, BUIUM,
YTO B NPOTHUBOIIOJIOKHOCTh CIIy4al0 BOJIOHACHIIIEHHON CpEIbl peIIaloliell 3/1eCh SBISETCS
3¢ (HEeKTUBHOCTH BO30YKICHUS BOJIHEIL.

1,2
pw?(?

——

1.54

003

0.33

o (oTH.ex.)

Puc. 3a. YacToTHas 3aBUCHMOCTh HOPMHUPOBAHHOM MOIIIHOCTH U3JIy4€HUsI HCTOUYHUKA B
BOJIOHACBILIEHHOW CcpeJie
cnaowHas Kpueas — eoana P-2, nynkmupuas xpueas — eoana P-1

0. M. 3acnaBckui
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1
(1,2)
4/ Cll,z
252 .
pr I:ld:rjIIIIIIIIIIIIIIIIIIIIII
0.5
0.25
g 1 21 41 6l 21
o (oTH.ex.)

Puc. 36. HopmupoBaHHasi MOLTHOCTh U3TyYEHHs] HCTOYHHMKA B Ta30HACBHIIICHHON Cpefie
cniowHas Kpusas — eoana P-2, nynkmupnas kpusas — eonna P-1

BbIBO/IbI

[TomydyeHHast COBOKYIHOCTb JJaHHBIX OOJEerdaeT MpOrHO3 SKCIEpUMEHTAIbHON Haluonae-
MOCTH TOTO WJIM MHOTIO THUIIA aKyCTHUYECKHX BOJIH B YCIOBMSX PEAJIBHBIX IOPHUCTBIX CPEl,
BO3MOXHO OJM3KHUX K JIByM MJI€AJIbHBIM MOJEJSM (BOJOHACBIIIEHHON M ra30HACBILIECHHOI)
cpelbl, IPUMEHUTENIBHO K KOTOPBIM CIIpaBeiIiBa o011as KOHIEeNnus BojH buo.

[To pe3ynpTaram NpOBEAEHHOIO YHMCICHHOIO aHalW3a MOTYT OBITh CHENaHbl CIEIyoLIe
BBIBO/IbI, BBITEKAIOIME M3 PACCMOTPEHUs Kak 3Tara BO30yXAE€HUS BOJIH MUCTOYHMKOM, TaK U
JTana pacnpocTpaHeHUs. B BONOHACHIICHHON NOPUCTON Cpelle, MPEUMYLIECTBEHHO PACIIPo-
CTPaHAIOIIMMCS 0 HEeil TUIMOM BOJHBI siBjsieTcst P-BonHa 1-ro poxa. Ilpu oguHakoBoii 00b-
€MHOM CKOpOCTHM HMCTOYHMKA, BO3JEHCTBYIOIIEH Ha CKeJIeT M (UIOH], B Ia30HACHIIIEHHON
Cpelle ¢ TEMH )K€ YIPYTMMH XapaKTEPUCTUKAMM CKEJIETa, BBMJY M3JI0KEHHOTO BBIIIE, TAKKE
npeoOnagaer P-ponHa 1-ro poma. s nepBoro ciaydast pe3yiabTaT (pU3HMUECKH OOBsACHIETCS
TeM, 4To P-BonHa 1-ro poja He UCHBITHIBAECT CTOJb 3HAYMTEIBHBIX IIOTEPh IIPU PACIPOCTPa-
HEHUU 110 BJAro3anoJIHEHHOM cpele, KaKk BOJHA 2-ro poja. JTO IPOUCXOIUT BCIEICTBUE
MOYTH TIOJIHOM CHHXPOHHOCTH (CMH(A3HOCTH) HU3KOUYACTOTHBIX KOJeOaHMI YacTHIl Ha Tpa-
HUIIE CTEHKHU U (ironnaa, B To Bpemst Kak P-BoiHa 2-ro poja moasep)keHa 3HAYUTEIbHOM JTuC-
CUTIAIINY W3-32 IPOTUBO(PA3HOCTH KOJICOAHUI TBEPAON U KUIKON (ppakimu, T. €. BCICICTBUE
B3aUMHBIX [IEpEMEIIECHUI YacTUL] Ha TpaHuLe. B ciaydyae ra3oHachIIICHHOCTH IIOPUCTOU cpe-
JIbl CYILIECTBEHHO MEHbILIAsl IJIOTHOCTh I'a3a 00YyCIAaBIMBAET MPAKTUYECKOE OTCYTCTBHE JMC-
CHIALlMH, TO €CTh aKyCTHUYECKOT0 3aTyxaHus BoJH P-1 u P-2, u nanuyue 3Toi (ppakuuu B mo-
pax He BBI3BIBACT IUCTIepCHH (Da30BOM CKOPOCTH OBICTPON M MEJIEHHON BOJH, XOTS IPU 3TOM
COXpaHsAETCs Pe3KOe pa3Inune CaMUX 3HAYEHUH CKOPOCTH PaCIPOCTPAHEHHUS.

Takum 00pa3om, BBIBOJBI JOJDKHBI YYUTHIBATh Kak 3(QeKTHUBHOCTD H3imyudeHHst P-BoiH
000MX BHUIOB MPOCTEHIINM MYJIbCUPYIOIIUM UCTOYHUKOM B O€3rpaHMYHON MOPHCTOH cpene,
Tak ¥ c(pOpMyTMPOBAHHBIE BBILIE «IIPHOPHUTETHI», CBSI3aHHBIE C MEpPOW 3aTyxaHus BoiH. B
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BOJIOHACBHIIIIEHHON Cpe/le MOIIHOCTh H3JIYYCHHUsS OBICTpPOM M MEIJICHHOW BOJIH B CpPEAHEM
OJIM3KY 110 BEJIMUYMHE, HO UMEET MECTO pa3jIMyue 110 3aTyXaHHUI0, a B Ta30HACHIILIEHHON cpene
HA000POT — TPH MPUMEPHO PABHOM, HO HUYTOXKHOM 3aTyXaHHH OOOMX BOJIHOBBIX THIIOB,
npeodiiagaeT MOITHOCTh U3JIy4eHUsT OBICTPON BOJHBI, YTO €CTECTBEHHO U B 3TOM CIIydae TpHU-
BOJUT K JIOMUHMPOBAHUIO B cpezie BOIHBI P-1. [Ipu 3TOM mosydeHHbIN pe3ynbTaT UMEET Me-
CTO TOJIbKO TIPU YCJIOBUU PAaBHBIX 3HAYCHUH OOBEMHOM CKOPOCTH MyJbCallMid MCTOYHHUKA,
BO3JICHCTBYIONIUX HA TBEPAYIO M TA30BYIO (PPAKIIHIO.

[TomryueHHBIEC pE3yNbTaThI TIO3BOJISIOT HEPOPMAITBHO MOJAONWTH K TOHUMAHUIO TPYIHO 00B-
SICHIMOTO, YaCTO BCTPEYAIOIIETOCS B IKCIIEPUMEHTAIBHOM aTMOC(EepHOI aKyCTHKE SIBIICHUS,
3aKJIFOYAIOLLIETOCs B UPE3MEPHO 3aBBILICHHBIX PETUCTPUPYEMBIX YPOBHSAX MPOHUKAHUS 3BYKa
13 BO3AYIIHOM cpefbl B Chiy4yuil TpyHT. CunTas, 4To MPOXOAsAIiasi B TPYHT BOJIHA SBIISICTCS
BOJIHOM P-2, MOKHO HECKOJBKO CHU3HUTH PE3KOE Pa3IMyue aKyCTUYECKUX UMIIEAAHCOB aTMO-
cdepsl U rpyHTA. [[OMOTHUTETHFHO K 3TOMY HEOOXOAMMO M€ YY4ecTh CYIICCTBEHHOE Pa3Jiv-

yre 3¢ dexTuBHON BenuuuHb 00bEMHBIX cKopocTel (V, >> U, B BoIpaxeHUsIX (9)) HCTOUHH-

Ka-IPOMKOTOBOPUTEIISI, padOTaloIEro BOJIM3U IPaHULIBI pa3zielia Cpell U IeHCTBYIOIIErO B OC-
HOBHOM Ha ra3oBylo ¢a3y. BeposTHO, Ha 3TOM IyTH ClielyeT UCKATh pa3pelleHne U3BECTHOTO
napajokca.

MOoHO 0’KHJaTh U MPAKTUYECKYIO MOJIE3HOCTh BBIIIOJHEHHBIX HCCIIEI0BAaHUN, HAIPUMED,
MPUMEHHUTEIHHO K aHAJIU3Y OCOOEHHOCTEH CTPYKTYpPhI U BOJHOBOI'O COCTaBa YIPYTUX IOJIEH,
CO3/1aBa€MbIX CKBRXHHHBIMU HU3KOYACTOTHBIMH M CPEAHEYACTOTHBIMU BUOPOUCTOUHUKAMHU B
3aTpyOHOM mpocTpaHcTBe. OYEBUAHO, YTO YIPYTHe MO CKBOKUHHBIX HCTOYHHKOB, ITOME-
HIEHHBIX Ha TIIYyOMHY CIIOEB 0OJiee HACBHIIIEHHBIX BJIArod WIM KUIKUMHU YIJI€BOJIOPOJAMU,
OyIyT OTIMYaThCAd MO XapaKTEepPUCTUKAM OT TOJeH HCTOYHUKOB, pabOTaloOmMX B CIOSX,
MMEIOLIUX MPU TOM K€ CTENEHU MOPUCTOCTU MEHBIIIEE HACBIIICHUE WJIM MOJTHOCTHIO Ta30HA-
ChIleHHBIX. [T0CKONIbKY ¢ YMEHBIIIEHHEM WIIM YBEIHMUEHUEM CTENEHU BIIArocojep)kaHus (HU-
K€ WM BBIIIE HEKOTOPON MOPOroBOM) cpela MOMKET pacCMaTpUBATHCA WIIM KaK Ta30HACHI-
IICHHAs, U KaK BOJIOHACHIIICHHAsA, K KOTOPBIM (hOpMabHO MpUMeHuMa KoHuenius buo, To
CIPaBEJIMBOCTh TAKOI'O YTBEPXKACHUS CIEAYEeT U3 IPEICTaBICHHBIX PE3yJIbTaTOB, OTHOCSA-
HIMXCA K 9TUM KpalHUM ciiydasiM. Pa3HuIla B BOJHOBBIX H3Ty4aTeIbHBIX XapaKTEPUCTUKAX
MOJKET paccMaTpUBaThC Kak (PU3NUECKUI IpU3HAK cTereHu (DIIOUTOHACKHIECHUS CPEeabl, U3-
MepsieMbIi AKCIIEPUMEHTAIbHO. AHAOTUYHAsI CUTYyallsl BO3HUKAET BCIIEJCTBUE MHUTPAIUU
KUAKOW (hpakuuu mo obsactu, 3aHITON Hedresanexbro. Tam cMeHa 06JacTell mpoCcTpaHCTBa
C pa3IMyYHOI KOHILEHTpauuen (IIron10coaepKaHus MPOUCXOIUT B IIOpax Iiacta mpu ordope
dmronaa u3 kKowiekropa. Takum oOpa3oM, KOHTPOJb COCTOSIHUS Cpelibl MpH HedTeno0sIue,
BEPOSATHO, MOYKET BBIMOJIHATHCS C MOMOIIBIO0 CEHCMOAKyCTUYECKIX METOOB, UCIIONb3YIOIINX
U3ITy4eHHe, MOCIeAYIOINI NPUEM U aHAIU3 OTPAKEHHBIX YIPYrux BojH. O4YeBUAHO, YTO HA
MPAKTUKE CUTyallusl CJIOXKHEE, BBUAY TOrO, YTO HAa COOTHOILIECHUE AMIUIUTY] BOJIH CXKaTHs
000uX TUMOB OYyAyT CKa3bIBaTHCS HE TOJIBKO MapaMeTphl MOTJIOMIEHUS U XapaKTePUCTUKH U3-
Jy4eHUs UCTOYHMKOM, HO W Ipoliecchl nmpeoOpa3oBanus BoiH P-1 B BosmHbl P-2 u S- Ha rpa-
Hule pazzaenoB. [losTomy B nanbHelieM 11es1ecoo0pa3Ho KOJUYECTBEHHO OLICHUTh CTENEHb
OTpaKeHHsI U pPacCesHUs, a TaKkKe MOJYYUTh XapaKTEPUCTHKHU, CBSI3aHHbIE C B3aWMHOI
Tpanchopmarueit BoaH P-1, P-2 u ¢ Bo3OykxzeHneM S-BOJIH Ha rpaHuIle, pa3Aeisionieii 00-
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JACTU C PE3KOM CMEHOM MapaMeTpOB HACBILIEHUS CPEMbl, POJIb KOTOPBIX MOXET OKa3aThCs
pelaroneil nmpu MPOBEACHUN CEHCMOAKYCTHUECKOTO 30HIMPOBAHUS (DITIOMOHACKHIIIEHHBIX
obmacteil B Heppax. [lepBoHauanbHO OJUH U3 BAPHAHTOB COOTBETCTBYIOUIETO aHaiIHM3a ObLI
NPEINPUHAT B cTaThe [5], a B MoHOTrpaduu [13] ymoMmuHaeTcst U 0 0ojee MO3THUX aHAJIOTHY-
HBIX paborax. B Hacrosiee Bpemst pa3BEPHYTHl MHTEHCUBHBIC UCCIICOBAHUS, 3aTPAaruBaro-
1iMe, B TOM 4uciie, u Jannyio temy [14]. [lonydyeHue Takux pe3ysibTaToB SIBISETCS CTOJIb KE
BAXKHBIM JUJISl TIPAKTUKHU, KaK U3y4YEHHE MapaMeTpOB CKOPOCTH, 3aTyXaHUs U YCIOBHUH ONTH-
MaJbHOTO BO30YXK/IEHUS PACCMOTPEHHBIX CEHCMOAKYyCTUUECKHUX BOJIH.

Pabora Bemmonaena npu noanepxkke PODOU (rpant Ne 02-02-17089) u Shell International
(mpoekt Ne 2067/CP-1429 MHTLI).
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