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OT PEJAKTOPA

IIpennaraeMass KHUra CUCTEMAaTU3UPYET PE3yJbTaTbl MHOTOJIETHUX JKCIIEPUMEHTAJIBHBIX HC-
CJIeI0OBaHUI aKyCTHUECKUX U y/IapHO-BOJIHOBBIX SIBIICHUH, MPOUCXOAAIIUX MPU U3BEPKEHUSIX BYJIKa-
HoB Kamuarku. Haumnas ¢ 1970 r., aBTop opranu3oBai ¥ NpOBOAMWI B TEUEHUE TPEX JIET PETUCTpa-
LIUIO0 aKyCTUYECKUX M CEHCMHYECKHX BOJH Ha AelcTByrouieM BynkaHe Kapeimckuil. B 1975-1976r.r.
UM OBUT NOJTy4YeH OOIIMPHBIM MaTepHai Mo yKa3aHHbIM BUAAM HAOMNIOEHUHI BO BPeMsl YHUKAIBHOTO
Bonbmoro TpemmaHOro TonbaunHCKOTO M3BEepKeHHS. M, HAaKOHEII, B IMOCJICTHUE IECATh JIET CBOCH
aKTUBHOM SKCIIEpUMEHTAaTOpCcKo nearenbHocTu (1978 - 1989 r.r.) mepen npekpaieHruemM GpuHaHCH-
pPOBaHMSI POCCUMCKOW HayKH, aBTOPOM OBLIM NMPOBEAECHBI MHOI'OYUCIIEHHBIE MU3MEPEHHUS aKyCTHYe-
CKUX U CEeHCMHUYECKUX KoeOaHWH MpHU MPOSBICHUM BYJIKaHUYECKOH NEesATeIbHOCTH KpYIHEHIero B
mupe KirroueBcKoro ByJKaHa.

[Tpexne yeM NPOKOMMEHTHPOBATH HAyUHbIE PE3yJIbTaThl JAHHOW paboThl, ClIeAyeT OTMETHTh
00J1bI1I0} BKJIaJ] aBTOpa B pa3pabOTKe HEOOXOJUMOT0 METOJUYECKOI0 OCHAIIEHUS 1JIsl CBOMX HCClle-
JoBaHUH. B 3TOM OTHOIIEHUH OH, 0€3yCIIOBHO, MPOSIBMII ce0sl OJIECTSIIUM SKCIEPUMEHTATOPOM,
o0ecIevrB MPOBOIUMBIC U3MEPEHUSI COOTBETCTBYIOIIEH TOJICBOM anmaparypoi, KOTOpyIo proope-
CTH B TO BpeMs Oblo Herze. M erie xoueTcst cka3aTh O TOM, YTO U3MEPEHHUs MPOBOIMIUCH B CIIOXK-
HBIX IOJIEBBIX YCJOBMSIX B HEMOCPEICTBEHHOM OMU30CTH OT JEHCTBYIOIIMX BYJKaHOB. DTO Oblia
HacTosIIask My»cCKasi paboTa.

Yro kacaercs HaAy4yHOIrO COJepKaHHs pabOThl, MOXHO BBIIEIUTH JBE CTOPOHBI: IEPBOE —
HEMOCPEJCTBEHHO YHHUKAJIbHBIE IaHHBIE O MapaMeTpax aKyCTUYEeCKHX U CeMCMUYECKHX BOJH, 00pa-
3YIOLIUXCS MPHU BYJIKAHUYECKUX U3BEPKEHMSIX, U BTOpas — pe3yJbTaThbl aHAIW3a MOJYyYEHHOM WH-
dopMaruy, CBHUJIETENBCTBYIONIEH 00 OCOOEHHOCTAX IMHAMUYECKUX SIBJICHHUM, MPOUCXOISIINUX B
Kpatepe JIeHCTBYyIoLero ByjkaHa. L{eHTpanbHOM yacTbio paboOThl, HA MOM B3IJISAA, SBISIOTCS BBISAB-
JICHHBIE TIPU PETUCTPALUU TUIBI AKyCTUUYECKMX CUTHAJIOB, FEHEPUPYEMBIX BYJIKAaHUYECKHM IpOILIEC-
coM. B "yacTtHOCTH, BBIAEICHBI IIECTh PA3IMYHBIX (POPM aKyCTHMUECKUX M YJapHO-BOJIHOBBIX CHUTHA-
noB. Hapsiny ¢ tTunmuHON (popMoii yrapHOM BOJHBI, XapaKTEPHOH UIs B3PHIBOB XUMHUYECKUX B3PHIB-
YaThIX BELIECTB B CBOOOAHOM aTMocdepe, 3aperucTpupoBaHbl (POPMbI BOJHBI, XapaKTEpHBIE LIS
B3pBIBOB Ha BHIOPOC, ¥ BECbMa OpPUTHHAJIBHBIE ()OPMBI BO3MYIIIEHHH aTMOC(EpBI ¢ BOIHOM pa3psike-
HUSI, 3aKaHYMBAIOLIECA MpaKkTUUeCKu yAapHbIM (poHTOM. Bee 3T (opMBI CUTHATIOB BO3YIIHBIX
BOJIH CBUJETENBCTBYIOT O MHOTOOOpPa3WM MEXaHW3MOB B3PBIBHBIX MCTOYHHKOB B KpaTepe IeicT-
BYIOLIETO BYJIKAHA: OT IPOPbIBA KPYMHBIX Iy3bIpEH B BS3KOM MarMe M B3pBIBOB a30BO3YILIHBIX
cMecelt B KpaTepe J0 BBIOPOCOB CBEPX3BYKOBBIX CTPYH C 00Opa30BaHHWEM YJIapHBIX BOJH B aTMOcCQe-
pe. Ya4HO NpoBEJIEHHAas COBMECTHAsl PETrUCTpalMs aKyCTHMYECKMX M CEeHCMMUYECKUX KOoJieOaHui

I[GﬁCTBymHIﬁFO BYJIKaHa MMO3BOJIMJIN BBISIBUTH UX IMPUIUMHHO-CIICACTBCHHBLIC CBA3HU B CANMHOM aBTOKO-



ne0aTeTbHOM 9KCIIO3UBHOM MPOIIECCE U COCTAaBUTh MPEACTABICHNUE O NIEpepacpeieieHul YHEPTUU
B UCTOYHHUKE MEXYy CCMCMHUUYECKUM U aKyCTHYECKHM ITPOLIECCAMHU.

He MeHee mHTEpecHBI M pe3yJIbTAaThl AHAJIW3A DKCIEPUMEHTAIbHBIX JAHHBIX, ITOKA3aBIINE
OINpPEJCIICHHbIE BO3MOXKHOCTH MOHUTOPHHIA BYJIKAHMYECKUX W3BEP)KCHUU IIyTEM PpErUCTpaluu
CEMCMUYECKHX, aKyCTHUYECKUX M YJapHO-BOJHOBBIX KoseOaHwii. Iloka3aHo, 4To mo mapamerpam
PETUCTPUPYEMBIX CUTHAJIOB MOXXHO OLICHHTH '€OMETPHUYECKHE pa3Mepbl KpaTepa, DHEPreTHYECKHE
XapaKTEPUCTUKU BYJIKAHUYECKOIO MPOLECCA, COCTABUTh MPEACTABICHUE O AUHAMUKE U3BEPIKCHUS U
OINPEIEIINTh KOJIMYECTBO IKCIIJIO3UBHOTO ra3a.

B nennom pa6ora I1.I1. @upcToBa siBISETCS CEpPbE3HBIM BKJIAJOM B HAyKy O BYJKaHaX M OCO-
OEHHOCTAX MX HKCIUIO3UBHOW JEATEIBHOCTH. ABTOpa CIENYET CUMTaTh IMHOHEPOM B IPOBEIECHUU
yKa3aHHBIX HaOJIOEHUH, 3aJI0)KMBIIMM HAay4YHOE HAIpaBlICHHE «aKyCTHKa ByJKaHa». Jlo Hero mo-
JOOHBIX CUCTEMATUYECKUX U3MEPEHHUM aKyCTHUECKUX BOJIH B IIPOLIECCE BYJIKAHUUECKUX U3BEPKEHUIN
HE IIPOBOJIUIIN.

W3BepkeHNs BYJIKaHOB BCETla MPUBJIEKAIM BHUMAHHE JIIOAEH KaK HCTOYHHK ONACHBIX KaTa-
CTpOQHUUECKUX COOBITHH, KOTOpPBIE CIEeNyeT U3ydaTh, yMETh UX MPOTHO3UPOBATH M CHUXKATh PUCKH
nocyueAcTBui. MOKHO HaeeTcs:, 4To NMpeaaraeMas KHUra OKakeTcs MOJIE3HOM B 3TOM OTHOILCHUU U
MOCTYXHUT UCTOYHUKOM TaK HEOOXOTUMOHN IKCIEPUMEHTAIbHON MH(OpMaIK 1pHu pa3zpadotke (u-

3UKO-MaTEMATHYCCKNUX BbIYHCIIUTCIBHBIX MO,Z[CJ'ICﬁ BYJIKaHUYCCKUX I/IBBGP}KCHI/Iﬁ Pa3IM4HOIO THUIIA.

Axkanemnk PAH B.B. Anymikun



INPEANUCJIOBHUE

Bynkannueckue U3BEp:KEHUS - CTUXUMHOE O€ICTBHE, KOTOPOE M3BECTHO UEIOBEUYECTBY C He-
3anaMATHBIX BpeMeH. Elle B onucanuy u3BepKeHUs ByikaHa Besysus B 79 r. HoBol# 3psl IlnnHnem
M. ynoMuHaeTcst 0 COTPSICEHUH MOYBBI U TPOXOTE, COMPOBOKIABIINX 3TO TMTAHTCKOE U3BEPKEHHE.
C pa3BHUTHEM CEHCMOJIOTUH IIAHOMEPHAsI PEruCcTpanus CEHCMUYECKUX SIBJICHUH, MPEABapSIOIINX U
COINPOBOKAAIOIINX BYJKaHUYECKUE U3BEPKEHUS («BYJIKAHMYECKasl CEMCMOIIOTHUs»), Hallula IHUPOKOE
IIPUMEHEHHUE C 1IEJIbI0 MOHUTOPUHIA BYJIKAHUYECKUX U3BEPIKCHUN.

WNHcTpyMeHTanbHOE M3y4YeHHE AMHAMMKHU BYJIKAHUYECKHX HU3BEP’KEHUH BO3MOXKHO TOJIBKO C
IIOMOUIBIO0 JTUCTAHIMOHHBIX METOJOB, OAHMM U3 KOTOPBIX SIBIISIETCSA METOJ, YCJIOBHO Ha3BaHHBIN
aBTOPOM «aKYyCTHKa BYyJIKaHa». «AKYCTHKa BYJIKaHa» MOJy4ynia 3HAYUTEIbHO MEHBIIEE PacIpoCcCTpa-
HEHME I10 CPABHEHUIO C CEHCMUYECKUMHU HaOMIONEHUSIMH B CHTy psja npuuuH. IIpexne Bcero, 3To
ObUIO CBSA3aHO C TEM, YTO YCTOWYMBOCTb perucTpauuu akycruueckoro curnaina (AC) omnpenensercs
TeMIepaTypHOil U BeTpoBO cTpaTtuduKanuein armocdepsl, a TakkKe OTCYTCTBHEM JIaTYUKOB H3MEpe-
HUS Ca0bIX QuIyKTyanuii atMocepHoro aapieHus. [ImanomepHoe M3ydeHHE BOJHOBBIX BO3MYIIE-
HUH B aTMoc(epe, COMPOBOXK/IABIINX BYIKAHMIESCKHE U3BEPIKCHUS, HAYaI0Ch TOJIbKO B 50 rogax XX
CTOJIETHS, KOTJIa MOSIBIIIMCh JAaTYUKK MH(PA3BYKOBBIX KoJieOaHUI B aTMocdepe Ui perucTpanuu
BO3JYILLIHBIX BOJIH OT SIIEPHBIX B3PBIBOB.

C cepenunbt 70* 10 90" romoB XX cTONETHS HATIPABJICHUE «aKyCTHKA BYJIKaHa» WHTECH-
cuBHO pa3BuBasiock B MHcTuTyTe Bynkanonoruu JIBO PAH, pykoBonumom akagemukom C.A. deno-
TOBBIM. Pa3BuTHIO HampaBiIeHHs] CIOCOOCTBOBANIM BBICOKAsi aKTUBHOCTh ByJKaHOB KamuaTku, coBpe-
MEHHas Ha TOT MEpUOJ ammaparypHas 0a3a, OoJiblIas yBIEYEHHOCTh MCCeloBaTele U MmoaaepxKKa
pykxoBojacTtBa VMB. B 3TOT mepuon MHorue paOoTbl, BBIIOJIHEHHBIE 10 «aKyCTUKE ByikaHa» B VB
JAIBO PAH, 6butn nmuonepHsiMu. C obpa3zoBanueM B 1991 r. IHCTUTYTa ByJIKAHUYECKOH I'€0JIOTUU U
T€OXUMHUH pabOTHI 3TOTO HAINPABICHHUS OBUIH MPOAOIDKEHBI TaM. K coxalleHuro, TpyaHOe (HHAHCO-
BOC IIOJIOXKCHHE POCCUNCKOM HAyKH HE I03BOJWIO aBTOPY B IOCJEIHEE AECATUIETHE IOJIYyYHUTh
HOBBIN SKCIIEPUMEHTAIBHBIM MaTepHall 10 aKyCTHUYECKOMY H3JIYUYEHHUIO BYJIKAHOB B OJIMKHEH 30HE.
bnarogaps moanepxke u BHuMmanuto gupekropa MBI'ul' IBO PAH na.r.-m.H. b.B. VBanoBa Obln
OCMBICJIEH U 00pabOTaH SKCIEPUMEHTAIBHBIM MaTepua, MOJYYEHHbIH B NMPEALIECTBYIOMINE TOJBI,

KOTOpHﬁ OBL ITOJI0KEH B OCHOBY JTAHHOM KHMTH.



BBenenue

W3BepkeHuss ¢ pasinyHBIMU TUIAMM AKTUBHOCTM M HMHTEHCHUBHOCTBIO COIIPOBOXKAAIOTCS
O0JBIIUM pa3zHOOOpa3ueM (HU3UIECKUX MPOIECCOB, B PE3yIbTaTe KOTOPHIX BO3HUKAIOT B aTMocdepe
BOJIHOBBIE BO3MYILEHHUS IIMPOKOro auamnazoHa yactoT - oT 1500 no 0, 001 I'um. Bee akyctuueckue
BOJIHOBBIE BO3MYIIIEHUS B aTMocdepe, BO3HUKAIOIIME BO BPEMsI M3IUSHUS JIaBbl HA JHEBHYIO IO-
BEPXHOCThb, €€ Jerasalii, BBIHOCA PACKAJECHHOTO MHMPOKIACTHMYECKOro MaTepuana B arMmocdepy,
00BEAMHSIIOTCS] aBTOPOM B «aKyCTHKY BYJIKaHa». B IIMpOKOM Juamna3zoHe 4acTOT B «aKyCTHUKE BYJIKa-
Ha» 0c000e MeCTO B OJMIKHEH 30He perucTpaly 3aHUMaroT akyctudeckue curnaisl (AC) ¢ yacro-
Toit f= 0,5+10 ['u, KoTOpBIE BOHUKAIOT BO BpeMs JETa3alliyd MarMbl MpH €€ U3JIUSIHUN Ha TOBEepPX-
HOCTb 3eMJIU U HeCyT HMH(OpMaILHIO 0 AMHAMHKe u3BepxkeHus. M3ydenne AC 3Toro quamna3zoHa vac-
TOT IMpeACTaBIseT OOJMBLUION UHTEPEC KaK C TOUYKU 3pEHMs MOHUMAaHMs (PU3UKU 3KCIUIO3UBHOIO MPO-
1ecca, Tak U Juig pa3paboTKu METOJUKHA MOHUTOPUHTA BYJKaHWYECKOW akTHMBHOCTHU. MccnenoBanus
aBTOpa OBLJIM HAYaThl OKOJIO TPUIALATH JIET Ha3a/, KOorja He ObLIO YETKUX IPEICTaBICHUN O pusuye-
CKOH mpupoe, 00 0cOOEHHOCTSIX TeHepanuu u pacrnpoctpanenuss AC B 6mmxHei 30He. M3BepkeHue
BYJIKaHA — YHUKAJIBHOE, PEIKOE MIPUPOIHOE COOBITHE, TO3TOMY MHPOPMAILIUS O KaXKIOM H3BEPKECHUU
MpeCTaBiIseT OONBIIYI0 HAYYHYIO [IEHHOCTh. 3a TPUAUATHICTHUIN MEepHUo aBTOPOM ObUIH U3YUYEHBI
AC oT MHOTHX H3BEpXEeHHUH ByJlIKaHOB KamuaTku, u oOoOmiaromas pabora siBIsieTCsl BEChbMa KCTaTh
JUTSI TATbHEHINEro pa3BUTHSI HAMIPABJICHUS «aKyCTHKA BYJIKaHay.

DkcrnepuMenTanbHoe uzydenne AC, BO3HUKAIONIMX BO BPEMs U3BEPIKEHMI ByJIKaHOB, 10 70*
rofoB XX CTONETUSI HOCHIIM (PparMeHTapHBINA U CyTry00 KaueCTBEHHBINH XapakTep, 4To ObLIO CBA3aHO
¢ MaJIol pazpemaromnieii ciocooHOCThI0 peructpanun AC Kak 1Mo BPEMEHH, TaK M 110 YyYBCTBHTEILHO-
ctu. C menpio u3yueHus: pazHooodpasus Gopm ummyiabcoB AC, ocoOeHHOCTEW WX TeHEepaluu U pac-
IIPOCTPAHEHUsI aBTOPOM CTAaBWJIACh 3a/laya WX PETUCTPALMU B HEMOCPEACTBEHHON OJIM30CTH OT U3-
BEPraloliuxcs ByJIKaHOB C UyBCTBUTEIBHOCTHIO HE Xyxke § = 0,1 mV/Ila u paspemaronieir cnocoOHo-
cThio 1o BpemeHu He MeHee 0,1 cekyHbl. OCHOBHOM 3aaueii paboThl OBLIIO U3yYEHHE IKCIIIIO3UBHO-
ro Tpolecca ¢ UCHOIb30BAHUEM JUCTAHIIMOHHOTO METOJa HAOJIIOJCHUN — perucTpalyen aKycTude-
CKHUX CHUTHAJIOB, YTO MO3BOJISIIO BBIUTH Ha MOHUTOPUHT AKCIUIO3MBHOIO MpOIlecca U CAeNaTh OLEHKU
HEKOTOPBIX IMAPaMETPOB BYJIKAHUYECKUX U3BEPKEHUH C MO3UIMU (PU3UKU B3PHIBA.

BnepBbie B MUPOBOH MpakTUKE BYJIKAHOJOTMYECKUX HCCIENOBaHHUI gaHa KiaccuuKaius
aKyCTMYECKHMX CHTHAJIOB, BO3HUKAIOLIMX BO BPEMs HMCTEYEHHs BYJIKAHMYECKOIO MaTepuasa Ha II0-
BEPXHOCTh 3€MJIM, B 3aBUCUMOCTU OT UX (uzuueckoi npupoasl. [lokazano, 4To Bo Bpemsi BbIHOCA
ByJIKaHM4YeCcKoro marepuana Bo3HukaioT AC nuamazona 0,5+10 ['m, KOTOpble MOXXHO OTHECTH K
KJlaccy cy1adbIX BO3AYyIIHBIX yaapHbiX BoiH (BYB). Ilpuuem AC renepupyroTcst ¢ XapaKT€pHbIM
BPEMEHEM JUIUTEIHHOCTH, KOHTPOJIUPYEMBIM AUAMETPOM KpaTepa ByikaHa. [loka3anbl ocoOeHHOCTH

reHepaun AC, KOTOpbI€ BBIPAYKEHBI B X KBA3UIIEPUOIAYECKOM MOSIBICHUH CO CKBaXHOCTBIO 0,8+4



CeKyHJIbl. BriepBble Ha OCHOBAaHUM SKCIEPUMEHTAIBHBIX JAHHBIX PACCMOTPEHBI OCOOEHHOCTH pac-
MIPOCTPAaHEHHUS 3BYKOBOTO MMITYJIbCa M3 BEPIIMHBI BysikaHa KitoueBckoro B OmmkHeH 30HE (1o 15
KM) B 3aBUCHMOCTH OT CTpaTU(PHUKAIMKU aTMOC(Ephl. Y CTAHOBJICHO, YTO MPH ONPEIEICHHBIX T€OMET-
PUYECKHX pa3Mepax Kepiia BYJKaHA, HA JHE KOTOPOro MPOUCXOAAT 3KCIUIO3UHU, BO3HUKAIOT HEIIH-
HeifHble Konebanus. Ha OCHOBaHUM perucTpaluy aKyCTUYECKOro M3Iy4YeHHs Ul TpeX BYJIKaHWYE-
CKHX U3BEpKEHHI CTPOMOOJIMAHCKOTO TUIA TOKa3aHa BO3MOKHOCTh OLIEHKH KOJIMYECTBA SKCILIO3HB-
HOTO rasa.

B ocHOBYy pa0OoThl MOJIOKEH aHAINU3 3KCIEPUMEHTAIBHBIX JaHHBIX, MOJYYEHHBIX aBTOPOM
paloThl Ha NEHCTBYIOUIMX ByJIKaHax monyoctpoBa Kamuarka. bBonee 25 ner mox pyKoBOJICTBOM U
P HENOCPEICTBEHHOM Y4YaCTHHU aBTOPA OPraHU30BBIBAIKMCH SKCIEIUIUN ISl CO3AAHUS BBIHOCHBIX
MYHKTOB ¢ 1enbio peructpamun AC BOIU3M Beex ByJNKaHOB KamMuaTku, KOTOpble HAXOIWINCH B CTa-
JINU U3BEPIKECHMUSL.

ABTOp BBIpa)KaeT MCKPEHHIOI OJarolapHOCTh W MPU3HATEIBHOCTH BCEM, KTO PAJOM C HHUM
paboTan B 3KCTpEeMalbHBIX YCIOBHSIX BOJIM3M W3BEPraroIIUXCs BYJIKaHOB. ABTOp BCErJa OUIYIIAl
MOJJIEPXKKY KOJIJIET, C KOTOPBIMU €My NMPHUXOJIUIOCH CTaBUTh JIarepsi, pa3BepThIBaTh CUCTEMbI Ha0III0-
JIEHUW U JIF0OOBATHCSI HETIOBTOPUMOU (peepreii M3BEepraroiuxcsi ByJKaHOB. ABTOP OTJAET JIaHb yBa-
JKEHUs U IPU3HATEIBbHOCTH CBOEMY IiepBoMy yuurenro U HactaBHUKY II.M. TokapeBy. Bce ronbt
pabotsl Ha KamuaTke aBTOp Bcerza Mor MOJIOKHUTHCS Ha IIOMOILb U BHUMaHUE Jpyra U Koyeru B.A.
[IupokoBa, UIMTENbHBIE AUCKYCCHUH C KOTOPBHIM ObUIM BeChbMa IOJIE3HBI JJIsl TOHMMAHUS MHOTHX
npoOjeM ByJkaHoJoruu. Ha MHOTMX M3BEep)KEHUAX pabOThl MpOoBOAMIHCH coBMecTHO ¢ A.B. Ctop-
YeycoM, KOTOPOMY aBTOp IMPHU3HATENEH 3a MOMOILb MPH MPOBEACHUH MOJEBBIX padoT, B Mpolecce
KOTOPBIX YacThle JUCKYCCHM CIOCOOCTBOBAIM JIyUIIEMy MOHMMAHUIO (U3UKH 3KCIUIO3UBHOIO IPO-
necca. [lone3nbie cOBeThl M IIEHHbIE KPUTUYECKHE 3aMEUaHUsl Ha Pa3IMUHBIX dTarnax paboTbl aBTOP
noyuun oT M.A. Amuaubuposa, B.W. IN'opensunk, H.M. KpaBuenko, A.Il. Makcumona, B.X. Ilep-
ramenta, }0.b. Cne3una, b.A. Tpy6uukosa, I0.A. ®ununmnosa, W.I1. YyHay3zoBa. Ocobyro Oiaro-
JAPHOCTh ¥ MIPU3HATEIBLHOCTD aBTOP BBIPAXKaeT HAYYHOMY PYKOBOAMTENIO paboThl akaneMuky PAH,
npodeccopy Burammio BacunpeBuuy AnymikuHy. MHOTOJETHEE OOIIEHHE C HUM U €Tr0 MOJJICPIKKA
BO MHOI'OM CIIOCOOCTBOBAJIM PAa3BUTHUIO HAIPABIIECHUS «aKyCTHKa BYJKaHa» B POCCHMCKOW BYJIKaHO-
soruu. OcoOyro NpU3HATENFHOCTh BhIpaxkato Moeil skene E.H. JIlyOuHMHOI 32 MOCTOSIHHYIO MOpaib-

HYIO TTOAJICPKKY BO BpeMs paObOThI Ha/I 3TOM KHUTOM.



I'JIABA 1. ByJikaHu4yecKkue n3Bep:KeHus U MpodJjieMa U3y4YeHUus UX JTNHAMUKHA

AUNCTAHIMOHHBIMU METOAJaMHU

Bce u3BecTHbIE TeopHU3MUECKUE METOMBI B TOM MM MHOM Mepe NMPHUBIICKATINCH Pa3InYHBIMU
UCCIIeI0BATENIMU Ul HAOIIOIEHUH Ha ByJIKaHax C LIEIbI0 M3y4YEHUs TMHAMMKH U NIPOrHO3a U3BEp-
JKeHUU. BO BpeMs U3BEPKEHMI CEHCMHUYECKHE, aKyCTUYECKHE SIBJICHHUS, DJIEKTPUUYECKHUE pa3psibl
HEMOCPEJCTBEHHO HAOIIOJAI0TCS U OIIYIIAIOTCS B OJIMKHEN 30HE, a BO BPEMs CUIIBHBIX M3BEPIKEHUI
PETUCTPUPYIOTCS Ha OOJIBIIMX PACCTOSHUAX OT MCTOYHMKA. «BylkaHumdeckas celcMOJOTrHs» cTaja
TPaZULIUOHHBIM METOJOM HCCIIEIOBAaHUS BYJIKAHUYECKHX IPOLIECCOB, B TO BpeMs KaK «aKyCTHKa

BYJIKaHa» MoJiyuunjia CPaBHUTCIIBHO OrPpaHUYCHHOC IPUMCHCHHUC.

1.1. Knaccupukanus ByJKAHUYECKUX U3BEP/KEeHU I

B ocHOBY Bcex m3BecTHBIX Kiaccudukanuii ByJkaHH4YecKux u3Bepxkenuit (BU), kak nmpasuio,
OCHOBAHHBIX Ha PA3IUUMUSIX B CUJIE, XapaKTepe U MPOIYKTaX HM3BEPKEHUS, 3aJ0KECHbl BU3YyaJbHbIE
HaAOJIO/IEHUsT 32 M3BEPKEHHUEM Ha KOHKPETHBIX BYJIKaHaX. B 3aBUCHMOCTH OT cocTaBa HPOAYKTOB
W3BEPKCHUSI, PA3IMYAIOT TPU THIA BYJIKAHUYECKON ACSITENBbHOCTU: 3¢hy3usHblll (M3NUSHAC JIABHI),
9KCNI03uBHbIL (B3PHIBHOM, SBIISIOLIUICS CIEICTBUEM IMOBBIIICHUS 1aBJICHUS MarMaTHUeCKUX ra3oB),
9KCmpy3usHblll (BBDKUMaHKE BS3KOHM JTaBbl B BUJE KyIoyia WK o0enrcka). Ha pa3HbIX cTamusx BYyII-
KaHUYECKOM JEeSTENIbHOCTH COYETaHUE TUIIOB aKTUBHOCTH MEHSETCs, Haubojee pacnpocTpaHEHHOE
couetanue - 3(pPy3uBHO-IKCITIOZUBHBIC U3BEPIKCHUS, TIPU KOTOPHIX MU3IUSHUE JIaBbI COMPOBOKIACT-
sl BBIOpOocaMy MUPOKIIACTHKHY.

Haubonee pacrpocTpaHeHHOH sBisieTcsl Kiaccu(UKalus BYJIKAaHWMYECKHX H3BEP)KEHUH, MpU
KOTOPOM pa3JIMYHBIM THUIIAM HW3BEPKEHUN IPHUCBAMBAIOTCS HA3BaHUS BYJKAHOB, B JEATEIBbHOCTH
KOTOPBIX Kakas-Tu00 cTOpoHa mpolecca Haubosiee xapakTepHa. ['py0as cxema Takoi kimaccupuka-
I[UY, 3aMMCTBOBaHHas u3 pabotsl (Makodonanwo, 1975), npusenena B tadbnuue 1.1. B aToit pabote B
KaueCTBE HMCXOJHBIX XapaKTePUCTUK aKTUBHOCTU BYJIKAHA B 3TOM pabOTe MPUHATHI TaKHE, Kak:
B3pbIBHAS JESATEIBHOCTD; TUI JTABOBBIX MOTOKOB; BUJ BIOpachiBaeMOTo Marepuaina u cpOpMUPOBaAB-
nieiicst nocTpoiku. PeanbHO B 1€ATENBHOCTH OJHOTO BYJIKaHA MOTYT HPOSIBISATHCS pa3iIMyuHbIe TUIIbI
W3BEPKECHUM.

B nocnepnue necarunerus XX Beka s KiIacCU(UKAIIUU U3BEPKEHUN MPUBJICKAIOTCS TIPE-
CTaBJICHHUS O (PU3UYECKHUX MpoIleccax, JOMUHUPYIOIUX MPHU MOABEME MarMbl K MOBepXHOCTH (Cre-
sun, 2000). 1o xapakTepy B3aMMOOTHOILIEHUS PACIUIAB - JIETY4YHE MPOAYKTHl B MArMaTUYECKOM KaHa-
Jie MOXHO BBIIETTUTH CHU3Y BBEpX CJeaylolue 30HbI: 1) Hanbonee rmyOUHHAs 30HA, B KOTOPOM 1O
KaHaJly TeuYeT XHUAKOCTb; 2) My3bIpbKOBas 30HA, IIe HAXOAUTCS Ta30KMIKOCTHBIA THUCIEPCUOHHBIN
MOTOK, B KOTOPOM cCIUTONIHAs (ha3a—KUIKOCTbh; 3) 30Ha «pa3pylIaroIeiics MeHbD», T/Ie BO3MOXKHBI J1Ba

BapuaHTa. B mepBoM — yBennM4eHHE pacxoia raza 00ecIeYMBAETCS OINEPEkKAIOIIUM BCIUIBIBAHUEM



KPYHHBIX Iy3bIpel (bapdomupyrowjuii pesxcum). Bo BTopoM — B pe3ybTaTe YaCTUUHOTO pa3pyliie-

HUS COMMPUKOCHYBHIUXCSA ITY3BIPBbKOB BO3HUKACT NOPUCTAA MaACCa, ITPOHU3dAHHAA CKBO3HBIMH KaHaJlla-

MU, TI0O KOTOPBIM JBHKETCS Ta3 C ONEPEKAIONICH, HO €€ HE TOCTATOYHOM JIJIsl TIOJTHOTO JAUCTICPTH-

POBaHUs PacIuIaBa CKOPOCTHIO; 4) 30HA IUCHEPCHOIO MOTOKA, TJIe HETIPEPBIBHOM (a30ii ABiseTCs ra3

(Oucnepcuonnbwlii pexcum).

BapOoTupyromuii pekuM XapakTepeH Il OCHOBHBIX MAaJIOBSI3KMX MarM, B TO BpeMsl Kak

I[I/ICHCpCI/IOHHHﬁ PCKUM XapaKTCPECH IJIA KUCIIBIX BBICOKOBA3KHUX MaI'M.

Tab6muua 1.1.
Kiraccuduxamus By TkaHUYIEeCKUX W3BepKeHNH 10 . MaknoHambIy
Tun uzep- ([@usnueckoe| Xapakrep B3pbIB- Xapaxkrep Xapakrep ITpuxepnossle
JKEHUS COCTOSI- HOM U3IINSHUN npeobaaaro- MOCTPOMKHU
HUE JEATEIIbHOCTU 1110704
Marmal BBIOPOCOB
Ctpombo- YwMmepenno | Criabbie 70 MOMIHBIX | boiee MomHbIe, Coepuueckue u [[ImakoBBIe KOHYCHI
IMAHCKHE | TeKydas BBIOPOCHI TACTOOOpA3- | MCHEE MPOTHKCH-  [BEPETCHOBUIHBIC
HBIX Ty3bIpeit HBIC IOTOKH yMe-  [0OOMOBI, IIDIaK,
PEHHO KUAKOU ICTEKJIOBATHIN IEIEN
JIaBbI; TIOTOKH
MOTYT OTCYTCTBO-
BaTh
Bynkan- Bsskas OT yMepeHHBIX 110 IToTroku 00bI9HO CrekioBaTsie U [erutoBsIe, rIBI00-
. MOIIHBIX BEIOPOCHI OTCYTCTBYIOT, & JIUTOM/THBIE BBIE M TJIBIOOBOIIE-
CKHH1 TBep}II)IX HJIN BECbMa €Clin HpI/ICyTCTBy- FJ'II)IGI)I, Ienel1 u IIJIOBBIC KOHyC])I
BSI3KHX FOPSYUX 10T, TO KOPOTKHE | IemM3a
00JIOMKOB BHOBb MOIIIHEIE; TIETIIO-
00pa30BaHHO J1aBbl | BbIE NOTOKH PEAKH
Ileneiickuit | Bsskas IToxox Ha ByJIKaH- Kymona u (unm) [Toxox Ha ByJ- IlenioBelie u
CKHIA; OOBIYHO C KOPOTKHE OYCHBb KaHCKHUI IIEM30BBIC KOHYCHI,
packaJeHHBIMH MOIIIHEIE TIOTOKH, KyroJia
JIaBUHAMU HO MOTYT U OTCYT-
CTBOBAThb
Ilauuuanc- | Bsskas Bnezanusie napo- IlemioBEle MOTOKHU CTeKJIOBaThIN [Iupoxo pacnpo-
Ui (oco- KCH3MAaJIbHEIE BBI- OT HEOOJNBIIUX 10 TIereN U memMsa CTpaHSIIOLIHECS
GeHHO OpOoCHI OOTBITHX 04YCHb 00BEMHBIX, IIeM30BBIC JIATHILIN
MOH_[H])Iﬁ O6'I)CMOB neiuia, HO MOFyT nu OTCyT- " IICTIJIOBBIC CJIOH,
. COIIPOBOXKJACMEIC CTBOBAaTh BOOOIIIE KOHYCBI 00OBIYHO
BYJIKAHCKUI)
00pyIIeHHEM C OTCYTCTBYIOT
obpazoBaHueM
KaJIbJIep
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1.2. AKycTHYecKHe CUTHAJIBI B aTMOc(epe, CBSI3aHHbIE C BYJIKAHNYEeCKUMH H3BepPKeHUSIMHU

Bo3zayninbie BOJIHBIL, BO3HUKAIONIUE BO BpEMs KaTacCTPOPHUECKUX MU3BEPKEHHM, HCII0JIb30Ba-
JMCh JJISL 30HIMPOBaHUs aTMOc(epsl U n3ydeHus ee crpoeHus. [lepBoe pemienue 3agauu o pacrpo-
CTpPAaHEHMH BO3MYILEHHUI B aTMoc(epe M pacueT e€ TeMIepaTypHOro npoduis ObUIM BBIIOIHEHBI
[Texepucom (1939) Ha OCHOBaHMM HM3yUYEHHs] BO3AYIIHBIX BOJH, CONPOBOXIABIIMX H3BEPIKEHHUE
ByJikaHa Kpakartay B 1883 r. Bo BpeMs 3TOro n3BepKeHHs BO3AyIIIHAS BOJIHA OKa3ajlach CTOJb MOIII-
HOM, 4TO OblIa 3aperucTpupoBaHa O6aporpadaMu ¢ HU3KOW UyBCTBUTEIBHOCTHIO HA MHOTHX METEO-
CTaHLUAX MHUpa. TPOTHIOBBIN SKBUBAJIIEHT B3pbIBa B aTMOC(EPE, BBI3BIBAIOIIETO MMOI00HYI0 BO3LyIl-
HYI0 BOJIHY, orleHuBaeTcs B 100+150 meraToHH.

W3BeprkeHUs] BYJIKAHOB OTJIMYAIOTCS OONIBIIMM pa3sHOOOpa3WeM Kak IO XapakTepy, TaK U I10
MHTEHCUBHOCTH, YTO HAaXOAUT OTPaKEHHE B CIIEKTPAJIbHBIX XapaKTEPUCTHUKAX BOJHOBBIX BO3MYILE-
HUH B aTMOC(epe — OT JAJIMHHOBOJIHOBBIX C MEPUOJIOM B HECKOJIBKO JECSITKOB MUHYT 0 KOleOaHUM
3BYKOBOTO JMaIa3oHa. XapaKTEepUCTHKa 0’KUJAaeMbIX BOJHOBBIX BO3MYLICHUH B aTtMocdepe B 3aBU-
CUMOCTH OT THUIA BYJKaHUYCCKUX M3BEepKeHUM mpuBeacHa B padore (Richards,1963). Hecmotps Ha
TO, YTO Ha MEPHOJ] MyOIUKAMU JAHHOM pabOThl SKCIEPUMEHTAIbHBIX HAOII0AEHUH 3a BOJIHOBBIMU
BO3MYIICHUSAMHU B aTMoc(epe OT BYJIKaHHYECKHUX M3BEPKEHHH OBLJIO OUYEHBb Maslo, B OCHOBHOM, OH
NPaBUIBHO CHPOTHO3MPOBAJ BO3MOKHBIE KJIACChI BOJHOBBIX BO3MYILIEHHUI B 3aBUCUMOCTH OT TUIIA

BYJIKAHMYECKON aKTUBHOCTH (Tabi. 1.2)

Ta6muna 1.2.
XapakTepucTHKa BOJTHOBBIX BO3MYIIIEHNH B aTMOCdepe OT THITa ByJIKaHn4IecKoi akTuBHOCTH (Richards, 1963)
Tun akTus- XapakTep U3BEpKEHUA Xapakrep 3ByKa
HOCTH
TaBaiickmii CriokoifHOe HCcTeYeHNE JTaBbl OTHOCUTENBHO TUXUH YCTOMYUBBIN
OepIi IIyM
CTpoMOOJHAHCKHUI | YMEPEHHOE, B OCHOBHOM, PUTMUYHOE HI1poKONOIOCHBIH LIIyM ¢ XOPOLIO
M3BEPKEHUE C BEIOPOCOM ra3a U MUPOK- | BBIPAXCHHOW OCHOBHOW YacTOTOH U ee
JIACTUKH, JIABOBBHIMH ()OHTaHAMHU. rapMOHHKaMHU
Byakanckuii CunbpHOE 3KCIUIO3UBHOE U3BEPIKEHUE C Her nHCTpyMEHTaIbHBIX JAHHBIX.
00pa3oBaHKEM MEIUIOBBIX TYY U BBIOPO- | UeTKO BBLACISIOTCS OCHOBHAS YacTOTa,
COM pacKaJIeHHbIX O0MO BEPOSITHO, CBSI3aHHAS C Pa3MepaMu
KpaTepa, U pe30HaHCHBIE KoJiebaHus
IMeneiickuia OueHb CUITBHOE 3KCIIIIO3UBHOE U3BEP- Hert nHCTpyMEHTANBHBIX JAaHHBIX.
JKeHHE ¢ 00pa30BaHNEM PacKaJICHHBIX Y napHbie BOJIHBI, [EHEPUPYEMBbIE
JIaBUH CBEPX3BYKOBBIM IIOTOKOM, IIIyM PEaK-
TUBHOT'O JIBUTATENs
IlauauancKui W3BeprkeHre B3pBIBHOTO TUIA, B HEKOTO- | CHIIbHBIE YAapHBIC BOJIHBI, HU3KOYAC-
pBIX ciydasx ¢ 00pa3oBaHHEM KaJIbAEPh | TOTHBIM peB
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Ha ocHOBaHMYM MOTyYE€HHBIX YKCIIEPUMEHTAIBHBIX JAHHBIX aBTOPOM TIpOBeJcHa PEHOMEHOIIO-
ruyeckasi KjiacCHu(HUKaIus BOJTHOBBIX BO3MYIIEHUI B aTMOC(eEpe OT BYJIKaHUYECKUX U3BEp>KEHUH. 3a
OCHOBHYIO XapaKTEPUCTHKY KJIACCOB BOJHOBBIX BO3MYILUECHHN MPHUHATHI XAPAKTEPHBIA AUAIa30H
4acTOT W (U3UYECKHE MPOIIECCHI, B PE3YJIbTATe KOTOPBHIX MPOUCXOAUT WX TeHepauus (Firstov, 1994,
Firstov, 1996; ®upcmos, Qununnos, 1997).

1. Aspodunamuueckuii wiym (f = 20 <1000 I'y), BOZHUKAIOWINNA B PE3yIbTaTe adpOJUHAMU-

YeCKOro BO3JICMCTBUS MOTOKA HA OKPYKAKOIIYH Cpeay.

2. Hmnynvcuwvie AC, 8030yuinvie yoapusvie goanst (f = 1+10 I'y), reHepupyromuecs HecTa-

[IMOHAPHBIMU TPOLIECCAMU B KpaTEpPHOM 30HE BO BpeMs Jera3allMd Marmbl MpH €€ MOCTYIJICHUH Ha
JTHEBHYIO TIOBEPXHOCTb.

3. Hudpazeyk (=0,003+1 I'y), BOZHUKAIOIINN B pe3yJbTaTe€ CUIbHBIX KOHBEKTUBHBIX MPO-

HECCOB, MPOUCXOAAIINX BO BPpEM BOSHUKHOBCHUA U (1)OpMI/IpOBaHI/IH MMUPOKIIACTUYICCKUX IIOTOKOB.

4. dnunnoeonnosgvie sosmyuienusn (f < 0,003I'y), o6ycnoBiaeHHbIE HOPMHUPOBAHHEM MOIII-

HOM 3pYNTUBHOM KOJOHHBI, MHOT/IA JOCTUTAIOLIEH TPOMOIAy3bl, BO BPEMs MAPOKCU3MATbHBIX U3BEP-
JKCHUH.
Ha puc.1.1 nmoka3aHo, Kakue KJIACChl BOJIHOBBIX BO3MYIIEHUH B aTMOCc(epe XapaKTepHBbI AJIs

Pa3IUYHBIX TUIIOB BynKaHquCKOfI AKTUBHOCTH.

- W\:/VV\/\/—S
Yyactok

ABTOMOAENLHLINA
YHACTOK

CrpoMBonuaHckHi TMR
M3BEpKEHUA

YuyacTok razoBoro Hanopa \ . | @ . ~
P MenedckA TMN H3BEepPKeHHUA

MnuHKWaHCKKiA TUR H3BEPNKEHWA

Puc. 1 1 . OCHOBHLIC THUIIBI ByJIKaHH'—IeCKOﬁ AKTHBHOCTHU U HpeO6JIa,I[aIOHII/Ie JJI HUX KJIaCChbl BOTHOBBIX BO3MY-
IICHUH B aTMOChepe

W3 Bcex Kki1accoB aKyCTMUECKHUX BOJHOBBIX BO3MYLICHMH, BO3ZHUKAIOIIUX BO BpPEMs U3BEpXKeE-
HUM, HanOonpmmid uHTEepec npenctasisioT AC 2 knacca (f = 1+10 I'n), koTopble TeHepupyrOTCs
HEMOCPEJICTBEHHO BO BpPEMs BBIHOCA MarMaTU4YecKOro MaTrepuaia Ha JHEBHYIO IOBEPXHOCTh 3a CUET

Cro gerazaivu U Aar0T BO3MOXHOCTE OCYIICCTBJIATE MOHUTOPUHT AKCIIO3UBHOM aKTUBHOCTH.
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N3yuenne cnadbbix akyctuueckux curHaioB (AC) nuanazona 1+10 ' B OmmkHEW 30HE OT
BYJIKAHWYECKUX HM3BEP)KEHHI CTAJ0 BO3MOXKHBIM TIOCIE TMOSIBICHUS MHKpoOaporpadoB, 4To OBLIO
CTUMYJIMPOBAHO CO3/IaHUEM HAIMOHATBHBIX CIIYKO KOHTPOJIS 32 BO3AYIIHBIMU SEPHBIMU B3PBIBAMH.
AC B pannux paborax (Stewart, 1959; Toxapes, 1964; Tolentino, 1973; Tanaka e.a.,1974; Nain,1976;
Minakami a, 0., 1979; Tanaka, 1967, 1974; Dibble e.a., 1984) paccmaTpuBaIviCh KaK OJUH U3 [apaMmeT-
POB, XapaKTepU3YIOLIUX TUHAMUKY BYJIKaHMYECKHX M3BepxeHHM. B paboTax sSMOHCKHUX HCClenoBa-
tenet (Minakami et, al., 1970; Tanaka et al., 1974) Oblia cliefiaHa MOMBITKA OLIEHUTH TIyOHHY 3aJ10Ke-
HUSl UCTOYHHMKA BYJIKAHUYECKHX DKCIUIO3UN (B3PBIBOB), UCIOIB3Ysl COOTHOIICHHE KMHEMaTHYECKUX
[IapaMeTPOB aKyCTUYECKUX CHUTHAJIOB M 3KCIUIO3MBHBIX 3emiieTpsiceHuil. Tak, ans BysnkaHa Acama
riyouHa 3anoxxenus orneHuBaetcs B 100 M (Minakami et, al., 1970), a nyis Bynkana Akura-Komara-
Take B 50 M (Tanaka et al., 1974) oT nHa Kpatepa. B aTux padborax, n3-3a Majoi paspemniaromieii cro-
coOHOCTH ammaparypsl, He paccMarpuBaiach opma BO3AYITHON BOJIHBI.

Brnepsrie Ha monyocTtpoBe KamuaTka MukpoOaporpadsl ObITH yCTaHOBJIEHBI B paiione Kiro-
YEeBCKOM TpyMIbl ByJKaHOB B 1962 1. ILHU. Tokapesvim (1964). HecomueHHoM yaadeli Oblia perucTpa-
1S BOJHOBBIX BO3MYIICHHI, BO3HUKIINX BO BpeMs MAPOKCU3MAJIbHOTO M3BEpKEeHUs BynkaHa [llu-
Benyd 12 HosiOpst 1964 r. Ha ocHOBaHMHM 3amuceil akyCTHUECKOro U CeHCMHMYECKOTO CUTHAJIOB, CO-
MPOBOXKJIABIIUX 3TO M3BEp)KEHUE, ObUT JaH BAapUaHT PEKOHCTPYKLIHMU XOJa 3TOT0 TPaHAHO3HOTO
n3Bepxxeuus (IL.U. Toxapes,1967).

Hauunas ¢ 70 romoB XX crojerusi, aBTop BhImoHsn peructpanuto AC B atMocdepe oT u3-
BepKeHHMI BynkaHOB KaM4aTku B HENMOCPEICTBEHHOM Onu30ocTd OT HUX. OOIIMPHBIA AKCIEPUMEH-
TaJbHBIA MaTepHasl ObUI MOJTy4YeH aBTOPOM BO BpeMsi u3BepkeHusi CeBepHOTo mpopbiBa boinbmioro
TpeuHHOro TonbaunHckoro u3sepskeHus B 1975 r. Ha ocHoBaHMM 3TUX JaHHBIX 1O GopMe 3amucu
U psAy napameTpoB ObuUIO Moka3zaHo, 4To AC B OiMKHEH 30HE OTHOCATCS K KJIACCy CJIa0bIX BO3IYIII-
HbIX yaapHbIX BoJIH (BYB) (@upcmos, Adymkun, Cmopueyc, 1978).

Heckonbko mo3xe AMOHCKUM HCCIEI0BATENSIM yAAlI0Ch 3apeructpupoats BYB ¢ momorisio
KMHOChEeMKHU Ha Byjikane Cakypanzuma (Ishihara K., Igushi M., Kamo K., 1983; Ishihara K.,1985). B
ATUX paboTax JAeTajabHO MPOAHATU3UPOBAHBI MPOLIECCHl TeHEpalMy BO3AYIIHOW yIapHON BOJHBI U
BO3HUKHOBEHUS IPYIITUBHOTO O0JIaka BO BpeMs dKciuto3uil Bynkana Cakypamsuma. B aToT mepuon B
KpaTepe ByJIKaHa MPOUCXOAUIN OTJENIbHBIE BEIOPOCKH, BO BpeMsl KOTOPBIX Bo3HHKanu BYB ¢ ammuiu-
Tynoi m30bITouHoro navieaus AP, > 100 Ila Ha paccrosaum 2,8 kM. [Iporecc HaunHAICS ¢ 3eMIle-
TpsiceHus o kpatepom Ha riryoune 0,8 +1,1 kM. [Ipu mpuHATON CKOPOCTH TIPOIOJIBHBIX CeCMHYe-
CKUX BOJIH B 2,5 kM/c, BYB Haumnana ¢opmupoBathscs Ha nHe kpatepa uepe3 1,1+1,3 ¢ mocne Bo3-
HUKHOBEHUS 3eMieTpsceHus. Eciau mpeanonoxutb eAuHbId UCTOYHUK AJid 3emieTrpsicenus u BYB,
TO CKOPOCTh PACHpOCTPAHEHHUs yAApHOW BOJHBI MO MarMaTH4eCcKOMy KaHally cocrtasisuia 1,3+1,6

KM/C.
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TeopeTrueckoMy pPacCMOTPEHUIO BYJIKAHHYECKHX MCTOYHHUKOB aKyCTHUECKHUX KOJeOaHWi Mmo-
cBsmeHa pabdota (Woulff, McGetchin, 1976), B KOTOPOIl aBTOPHI NIETAIOT YIOP Ha TEOPETHUYECCKOM
00BSICHEHUH BYJIKAaHMUYECKOTO IIyMa ¢ O3ULIKU Teopuun JlalTxusia.

[Tocne mapokcuaMaiibHOTO n3BepkeHUs ByJikaHa CeHT XeneHca B 1980 r., B pe3yJibTaTe KOTO-
pOro BO3HMKIIAa MOIIHAs BO3YIIHAs BOJHA B aTMocdepe, MHTEpPeC K «aKyCTHKE BYyJIKaHA» 3HAYH-
TEeILHO TOBBICWICS (Reed, 1980; Banister, 1984). B HacTosiiee BpeMsi O4YE€Hb OOJBINOW HHTEPEC K

«aKyCTHKE ByJIKaHa» MPOIBIAIOT aMEPUKAHCKHUE U AIIOHCKUE HcclienoBarenu (Garcees, et. al., 1999).

1.3. CeiicMu4yeckue Ha0II0ACHUS, THIIbI BYJKAHUYECKHX 3eMJIeTPSCeHH I

Kak npaBuiio, moAroToBKa M3BEPKEHHUN MPEABAPAETCS POEM 3€MIIETPSCEHH, TPOCTPAHCTBEH-
HO-BPEMEHHBIE XapPaKTEPUCTUKU KOTOPOTO IMO3BOJIAIOT B OTIAECIBHBIX CIIy4yasX MPOrHO3UPOBATH H3-
BepxkeHus. [Ipouecc M3BEpKEHUS TakKe COMPOBOKAACTCS CEHCMUYECKMMH SIBICHUSIMHU, KOTOPBIE
OTpaXKaloT AUHAMUKY H3BepxeHus. [103ToMy MOHITEH MHTEpPEC BCEX MCCIEN0BaTENeH, N3ydarouux
JIEUCTBYIOIIME BYJIKAHbI MUPA, K «BYJIKAHUYECKOU CECMOTIOTUM .

3eMIIeTpsCeHHs, PETUCTPUPYEMbIE B pailOHaX aKTHUBHOTO BYJIKaHHU3Ma MPSMO WM KOCBEHHO
CBS3aHHBIE C MAarMaTU3MOM, MPUHATO HA3bIBaTh gyaKaHuyeckumu. IlepBas momneiTka KiaccupuKauu
BYJIKAHMYECKHX 3eMIICTPSICEHU 10 (hOpMe 3alHCU U UX CBSI3U C BYJIKAHUYECKOU JESTEIBHOCTHIO B
Poccun Obuta mpeanpunsta B padote (I'opuikos, 1954 a,6). Bce MecTHbIE 3eMIeTpsCeHUs pailioHa
KiroueBcko# TpyIbl ByJIKaHOB, 3apErUCTPUPOBAHHbBIE HA ceiicMuueckon ctanumu “Kiouwn™, ObLIH
pa3ouThl Ha 7 TUTOB. BriepBble B 3THX paboTax BBIACICH THI BYJIKAaHO-TEKTOHHUECKUX 3eMIIeTpsicCe-
HUW ¥ 00pallieH0 BHUMaHUE Ha BYJIKAaHUYECKOE JApokaHWe. Tak KaK perucTpaius Belach C Majloi
CKOPOCTBIO pa3BepTku V' = 15 mm/MuH u HeOompmM yBemmueHueM V=500, To 3Ta Kiaccudpukanus
IIPY HE3HAYUTEJILHOM CTaTUCTUKE ObLIa CIUILIKOM yCIIOBHA.

OOmenpu3HaHHOW Cpeny 3amajHbIX HCCIEAOBaTeNe MONTHe ToAbl Oblia Kiaccu(uKaims
BYJIKAHUYECKUX 3E€MIIETPSICEHUM SIMOHCKOTO cercmoniora 7. Minakami (1960), a cpenyu pOCCUHUCKUX
yueHbIX I1.U. Tokapesa (1966).

B nacrosimee Bpemsi E.H. I'opoeesvim (1998) TipeyioxeHa HOBasl KJIacCH(PUKAIMS BYJIKaHHYC-
CKHX 3eMJICTPSICEHUI, KOTOpasi B HEKOTOPOW CTEIIEHU CUHTE3UPYET MPEAINISCTBYIONINE KIacCuprKa-
nuu. CelicMUYeCKUE CUTHAJbI, PETUCTPUpPYEMble BOJIHM3U BYJIKAaHMYECKHX LIEHTPOB, pa3iefieHbl Ha
JIBE TPYIIIIBI IO TIPUPOJIE UX TPOUCXOKICHHUS.

K mepBoil rpynme OTHOCATCS BYJKAHO-TEKTOHWYECKHE 3E€MIIETPSICEHHsI, IMPOUCXOMSIINE Ha
rmyounax 20-25 KM U CBS3aHHBIE C peaM3alleil HANpPsDKeHUH, 00YCIOBIIGHHBIX M3MEHEHUEM Ha-

NPSKEHHO-T1e(hOPMUPOBAHHOTO COCTOSTHUS CPEIbl MOJT BYJIKAHMYECKUMH arlfapaTaMu.
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[IpoucxoxaeHue BTOpOW IpymIibl CEUCMUYECKUX CUTHAJIOB CBSI3aHO C MPOLIECCAMHU JIeTra3aluu
MarmMbl - HHU3KOYACTOTHBIE 3€MJIETPSICEHHUS, DKCIUIO3UBHBIE 3eMJIETPsSICEHUs (BBI3BAHbI B3pHIBAMH B
Kparepe) U BYJIKAHUYECKOE JPOKaHUE.

Bynkannueckue akycruueckue curtanbl guanazona 1+10 I'n Bo3HHKaIOT BO BpeMsi B3pHIBOB B
Kparepe ByJIKaHa MPU BYJIKAHCKOM THUII€ aKTUBHOCTH WM MPU PA3PYILLIEHUU BCIUIBIBAIOLIUX «ITy3bl-
pei» mpu CTPOMOOJIMAHCKOW THUIIE aKTUBHOCTH. B TOM W IpyroM ciydae OHH OTPaKarOT MPOIECC
Jlera3allid MarmMbl B BEpXHEW YaCTU MarMaTUYEeCKOIro KaHaja, MpU KOTOPOM MPOUCXOJUT U TeHepa-
1Ms celicMUYecKux curHajaoB. Hambonpmuit uHTEpEC U3 BCETO pa3HOOOpa3usi CeUCMHYECKUX sBIIe-
HUW B HallleM Cly4yae MPEJCTaBISIOT - IKCHI03UBHble 3emaempscenus (33) U gyikanuveckoe Opo-
acanue (BJI).

[Ipu ByJnKaHWYECKHUX B3pPbIBAX PETUCTPUPYIOTCS I3, IIUTEIBHOCTh 3alIUCU KOTOPBIX JOCTH-
racT OJIHOM MHHYTHI U OoJiee, a o9aru pacroyiararotcsi Ha rryoune He 6oiee 1000 M ot gHA ACHCT-
BYIOLIETO Kparepa. Bo BpeMsi CHIIBHBIX BYJIKaHUYECKHUX BHIOPOCOB OJHOBPEMEHHO C D3 BO3HHKAET
BO3JIyIITHAsl yJapHasi BOJIHA, MPUXOJ KOTOPOH B TOYKY PETMCTPALUU BBI3bIBAET KOJIEOAHUS TPYHTA,
dukcupyemoe cericMorpadom. B HEKoTOphIX ciydasix mepexo O3 B HENpepbIBHBIE KoJeOaHUs 10
JIECSITKOB MUHYT CBSI3aH C HEMPEPHIBHBIM HCTEYEHUEM IMEIIIO-Ta30BOM CMECH M3 Kparepa BYJIKaHa,
YTO TaK)Ke BBI3BIBAET aKyCTUUYECKHE BO3MYIIEHUS B aTMochepe. Bo Bpems uzBep:keHuii cTpoMOOIH-
AQHCKOTO WJIM TaBaMCKOTO THUIA SKCIUIO3MBHBIC 3E€MJIETPSICEHUSI MPOUCXOIAT C OOJBIION YacTOTOM.
CnuBasice, OHH 00pa3ylOT KBa3UTapMOHUYECKOE KOJieOaHME MOYBBI — «BYJIKAHUYECKOE JIPOKAHHUEY.
Paznuunbie THIIBI ceicMUYECKUX BOJIH 0OHapyxeHbl B BJI, X0Ts B OOJIBIIMHCTBE CITy4aeB yKa3bIBa-

CTCA Ha npeo6naﬂaHI/Ie MMOBCPXHOCTHBIX BOJIH THUIIA Penes u Jlana.
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I'/TIABA 2. AnnmapaTypa ¥ MeTOANKA HA0II0ICHUI aKYCTHYECKHX H CeHCMHUYECKHUX CHTHAJIOB

KommnuiekcHpie HaOMIOACHUS 32 CEHCMHUYECKUM M aKyCTHYECKAM HW3TYyYCHHEM HW3BEPIKECHUI
ByJIKaHOB KaMuaTku mpoBoaminch aBTopoM, HauuHast ¢ 1970 r. B kauecTBe 1aTUMKOB MUKPO(ITYK-
Tyanuii aTMoc(hepHOTO JaBJICHUS UCIOIB30BATUCH MUKPOOApOorpadbl JIEKTPOAMHAMUYECKOTO THIIA.
s peructpanyy CEHCMUYECKUX CUTHAJIOB MCIOJB30BAJIMCh CTAaHJAPTHBIE CEHCMONPUEMHUKH TaK-

KC SJICKTPOAMHAMHWYCCKOI'O TUIIA.

2.1. DaexkTponnHaMmuveckue Mukpodaporpagsi cepun 3/IMB 1 HX KOHCTPYKTHBHBIE
0CO0eHHOCTH

B konme 50% rogoB XX Beka ObLI CEPUITHO M3TOTOBIIEH JEKTPOIUHAMUYECKHI MUKPOOapo-
rpadp DAMB-1V (MMaceunux, ®edoceenxo, 1958), KOTOPHIA B TCUCHUE TIOYTH IBYX ECATHUICTHN aK-
THUBHO HCTIONB30BANICA JII PETUCTPALMK aKyCTHUECKUX CHUTHAJIOB B aTMoc(epe Kak OT Pa3IMyHBbIX
IIPUPOJIHBIX HCTOYHUKOB, TaK U OT BO3JYIIHBIX AAEpHBIX B3pbIBOB (puc.2.1). K coxanenuto, 3/ IMb-

IV 6511 m3rotosinen OKBb D3 manoii cepueii 1 konmy 70° romoB cran MyseifHOH pPeIKOCTHIO.

3IMb-MB

Puc.2.1. O6muii Buz 31eKTpoANHAMUYIECKUX MUKPOOaporpadoB, KOTOPbIE MPUMEHSUTUCH AJIs1 pETUCTPauu
BynkaHuueckux AC.

[ombITKa perucTpanyuu WHPPA3BYKOBBIX KOJCOAHUH OT BYJIKAHHYECKUX W3BEPIKEHUH STHM
mukpoGaporpadom Obuta npemnpunsta ILH. Toxapeswin (1964) B 60™ romax. B 70 romax stor
MUKpoOaporpad ObLI yCIIENTHO MPUMEHEH aBTOPOM JUIsi PETUCTPAIIMH CIIA0BIX BO3IYIIHBIX YIapHBIX
BOJIH OT BYJIKAHWYECKHX B3pBIBOB U HH(Pa3BYKOBBIX KOJIEOAHHWH Ha HEKOTOPBIX ByjikaHax Kawm-
4aTKu (Qupcmos u op., 1978 ¢).

Jlns peructpanuu cnabblX BO3AYUIHBIX YJAPHBIX BOJH, C LEJbI0 OIpelesneHus oe3omnac-
HOCTH HX JIEHCTBHS Ha Kapbepax U pa3pe3ax, B MarHUTOrOpCKOM IOPHO-METAJLTYPrU4eCKOM UHCTH-

TyTe B 1980 . ObLIa M3rOTOBIEHA CEepHs IEKTPOAUHAMHUYECKUX MHUKpobaporpadoB 3AMb-M (I7o-
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HoMmapes u 0p., 1982), KOTOpble KOHCTPYKTHUBHO BBIMIOJIHEHBI aHaornuno IJIMb-IV, Ho ucnosnb3oBa-
Ha KOMIIAKTHAs MarHuTHas cuctemMa oT ceiicmonpuémanka CB-05 (puc.2.1). Mukpobaporpad
3JIMB-M B Hauane 80™ ro0B MCIIOIB30BANCS KAK MPHEMHHK aKyCTHUECKHX CUTHAJIOB, CBA3aHHBIX
C U3BEPKEHUSIMU BYJIKaHOB. PerucTpanus ocymecTBIsiach B TSDKEIBIX KIMMATHUECKUX YCIOBUSX B
BBICOKOTOpHBIX paiioHax Kamuarku. B pesynbrare skcrutyatanuu 9/IMb-M B koMmekre ¢ Moaep-
HU3UPOBAHHBIM CEMCMHYECKUM YCUITUTENEM TocTossHHOTO Hanpspkenus (YIIH-3) monyuensr 3amucu
aKyCTUYECKHX CHUTHAJIOB ¢ HM30BITOYHBIM naBieHuemM AP =2 + 500 [1a B wactoTHOM amamnazone |
+ 10 T'u (@upcmos, Cmopueyc, 1987). Onbir pabotbl ¢ komruiektoM J/IMb-M + VIIH nmokasan ero
XOpOILIUE KCIUTyaTallMOHHbIE KaueCTBa, HaJIE)KHOCTh B paboTe, HO TaKXKe BBISBUII Psii KOHCTPYK-
TUBHBIX HEIOCTaTKOB MHKpoOaporpada 3/ IMb-M.

OTCcyTCTBHE OTEYECTBEHHBIX CEPUMHO BBITYCKAEMBIX MPHUEMHHUKOB MUKPOQIYKTyalui
aTMOC(EpHOTro JaBiIeH s, a TaKxke pacimpenue B 80° roasl padot, cBs3aHHBIX ¢ peructpamueii AC
OT BYJIKAHUYECKUX M3BEP)KEHUM, 3aCTaBWJIM OPTaHU30BaTh U3rOTOBIEHHE MUKpoOaporpada 3/ [Mb-
MB, B KOHCTPYKIUIO KOTOPOTO OBLIM BHECEHBI OTJEJIbHBIC M3MEHEHHS, YCTPAHSBIINE HEJOCTATKH
MpeAmecTByome moaenu (cm. puc.2.1).

UyBcTBUTENbHBIM d71IeMeHTOM B DJIMB-MB sBnsiercst 6710k 13 5 mOCieIoBaTeIbHO COSIH-
HEHHBIX aHEPOUIHBIX KOPOOOK (6apokopoOka). [Ipumensiembie 1151 H3rOTOBJICHHS MUKpoOaporpados
06apOKOPOOKH M3TOTOBJIUIUCH PH)KCKMM 3aBOJIOM re0(hU3UYECKOro MpUOOPOCTPOSHUS B ABYX MOJIU-
¢bukamuax: 1) M22A u3 6epunnueBoit Oponssl, bpb 2.5; 2) A22-7 u3 ctaimm 42HX co cnenyromu-
MU TEXHUYECKUMH XapaKTEPUCTUKAMMU:

— xoj 6apokopoOOK, IPOBEPEHHBIN B yCIOBUSX KOMHATHOM TeMIiepaTypsl MpHU Mepemnaje laB-
nenns ot 1,05 10° 1o 5 10° T, pasen 3,2+0,4 MM - s M22A u 3,30,3 mu - 1151 A22-7;
—  BeIMYMHA TEMIICPATYpHOI MOTPEIIHOCTH Ha YpoBHE Mops cocraBimser 5,400 mm/°C - mms

M22A u 4,300 Mm/°C - aos A22-7.

N3 TeXxHUYEeCKUX XapaKTEPUCTUK CIEAYET, YTO MPHU PE3KUX MEepenaaax TeMIEpaTyphbl OKpY Karolen
cpenpl OoJiee MPEANOYTHTEIEHO TpUMEHEeHHE 0apoKopoOoKk A22-7, KOTOpbIe HAMU M HCIOJIb30Ba-
JIUCb.

B 5/IMBb-MB KOHCTpYKTHBHO OJIMH KOHEI] OJI0Ka U3 TATH 0apOKOPOOOK MPUKPETUICH K He-
MOJBM)KHOMY KOPITYCY, a IPYTOW COeIMHEH C MOJBECHON CUCTEMOH 3IIEKTPOAMHAMUYECKOTO peo0-
pasoBarens OT celicMopasBefouHoro ceiicMonpuemuuka CB-0,5 (puc. 2.1). HaBenennas B karymike
3/1C mponopuHoHaibHa CKOPOCTH HepeMEILeH s, II03TOMY 3JIEKTPOIUHAMUYECKH MUKpoOaporpad
PETUCTPUPYET CKOPOCTh U3MEHEHHUsI aTMOC(EpPHOTO TaBICHUS.

Jlna cormacoBaHusi ¢ 3IeKTpoHHbIMU ycwiurensimu DJIMb-MB crannapTtHas kaTymika ot
cericmonpuemuuka CB-0,5 mepemarbiBanack U uMena 1Be OOMOTKH:

1) pabouas, R;=2,5+ 3,0 kOwm;
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2) pomnomHuTenbHas, Ry = 0,2 + 0,3 kOwm.

st mpemoxpaHeHusi OT BHEIIHUX MEXaHHMYECKUX BO3JCHCTBUN OJIOK aHEPOHMIHBIX KOPOOOK
MIOMEIIAETCS B CTaKaH, COSAMHEHHBIN My(PTOH ¢ KPBIILIKOH, HA KOTOPOW KpEenUTCs MarHUTHAs CUCTe-
Ma Y TMOJIBECHAsl CUCTeMa KaTyIIKH. J[si BRIpaBHUBAHMUS JTaBJICHUS B TIOJIOCTH KOpITyca ¢ aTMocdep-
HBbIM JIaBJICHHEM B JIHUILE CTaKaHa MUKpoOaporpada cBepJIniIoCh OTBEPCTHE JUAMETPOM 2 MM.

[ToBepka wusroroBineHHplx J/IMb-MB mnpoBoaunack B pexXHME CTallMOHAPHBIX CHHY-
COUJANIBHBIX KOJIeOaHWH JaBICHMS C MOMOIIbIO KaJHMOpPOBOYHOIO YCTPOMCTBA, MPOLIEALIETo aTTe-
cTanuio ciryk0bl roccTangapta. [ToBepka mpoBoMIACk 1O CIEAYIOMIEH cXeMe: TPUOOp MOMEIAJICs B
repMETUYECKYI0 Kamepy, IJie UMUTUPOBAINUCH KojeOaHHsl aTMOC(EpPHOro JABJIECHHUS [0 CHHYCOU-
JATbHOMY 3aKOHY IS psia AUCKPETHBIX 4acTOT, MepeKkphiBatonux nuama3od 0,3-25 I'n. M30krTou-
HOE JIaBJICHHE B KaMepe U3MEPSIIOCh B CTATUUECKOM PEXHME 00pa3lloBbIM MHOTONPEAEIbHBIM MHUK-
pomanomerpom MMH-2400-1. Curnan ¢ paGoueii karymkn MuKpoOaporpada mojaBaics Ha BXOJ
ycunurens opicTpoaeiicTytomiero npudopa H327 wnu H3031. B pesynbrate Beruucsiics kodhdu-
IIUEHT TpeoOpa3oBaHus, KOTOPBIA paBeH OTHOIICHHIO BenuuuHbl DJIC K CKOpPOCTH H3MEHEHUS
JIaBJICHHUS.

Ha pwuc.2.2. npuBeneHsl MpuUMepsl TApUPOBOUHBIX TpaUKOB IS ST MHKpoOaporpados, a

B Tabnuie 2.1. npuBeAeHbl OCHOBHBIE MMAPaAMETPHI ISl CEPUU U3 CEMU MHKpoOaporpados.

Tabnuua 2.1. TapupoBounslie xapakrepuctuku O/ Mb-MB

Comporusnenne | Koaddunuent ConpoTuBieHne Koaddurment
Ne | paboueit kaTymiku,| mpeoOpa3oBaHus,| TONOTHUTENBHON, | MpeodpazoBaHus,
kOM MkB*c/Ila KaTymku KOm mkB*c/Ila

1 2,76 3614 0,21 8
2 2,76 3543 0,21 6
3 2,59 3342 0,23 6
4 2,67 3342 0,21 9
5 2,79 3442 0,22 8
6 2,69 38+4 0,22 7
7 2,95 4245 0,22 8
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O/IMb-MB npormien METpOIOrHUecKyo arrecTaiuio B KaMyaTckoM IIEHTpe cTaHAapTU3aluu
u metposioruu. [lo pesynbrataM mMeTposiorndeckux ucciaenoBannii uzaenne 3JMb-MB npusnano

rOAHBIM K OKCIUTyaTalluu U aTTCCTOBAHO CO CICAYIOINIUMU IMapaMCTpaMu:

1. AKTHBHOE CONIPOTUBIIEHUE OCHOBHOM KATYIIKH, KOM.....cocoeevvveeeenvnnnnnnennenn. 2,725%.
2. AKTUBHOE CONPOTHUBIICHUE AOMOTHUTEIBHOU KATYIIKH, KOM......covvuveeririennannne 0,23+3%.
3. Kosdpdumument npeodpa3oBaHusi OCHOBHOM KaTymku, MKB*c/Ila................... 36£10%.
4. KosdduuueHnt npeodpazoBanus AOMOJHUTENbHON KaTyku, MkB*c/I1a.............7£14%.
5. Ta0QPUTHBIC PABMEPBI, MM.......cceruveeerereeererreasreessreesseeessseeesseesssseesssseesssseenns d=90, h=140.
LT\, I ToToF: TR0 & o PRT R 0,9.

7. OObeM m3aenus, O e .220.

2.3. KantuOpoBouHoOe yCTPOIiCTBO /s ONpeeieHust

AMILIMTYAHO-YACTOTHBIX XapaKTePUCTUK MUKPOOaporpaguyeckux KaHaJI0B

MeTtponoruueckoe obecrieueHue UrpaeT BaKHYIO poJib B MOJYyUYEHUU OOBEKTUBHOM U J1OCTO-
BEpHOI MH(pOpMaINK, a TaK)Ke MUHTEPIPETAIMH MOJyYaeMbIX JAHHBIX TE€M HJIM UHBIM H3MEpPUTEIb-
HbIM ycTpoiicTBOM. [loaTomy, /utsl ompenesieHHs] aMIUIUTYIHO-4YaCTOTHBIX XapakTepucTuk (AUX)
MUKpoOaporpaduyeckux KaHaloB, ObUIM CKOHCTPYHPOBAHBI M M3TOTOBIIEHBI J[BA KaJHOPOBOUHBIX
YCTpOMCTBA:

A) nns mpoBeAeHUs KaTUOPOBKU MpU paboTe B TOJEBBIX YCIOBUAX [0 PETHCTPAIMH Cla-
OBIX BO3AYIIHBIX YAApHBIX M WH(Pa3BYKOBBIX BOJIH, COIMPOBOXIAIONINX U3BEPIKEHHS BYJIKAHOB,;

B) nns xanuOpoBKHM CTaIlMOHAPHOMW aImapaTypbl, PETUCTPUPYIONICH UIMHHOBOJHOBBIE BO3-
MYIIEHUS B aTMocdepe.

KoHcTpykTBHO 00a ycTpoWCTBa BBIMOJIHEHB aHAJIOTUYHO M COCTOAT U3 CIEIYIONIMX Y3JI0B
(puc.2.3.): snekrpoasurarens (1), penykrop (2), HarHeraTeiabHOE YCTPOMCTBO (3), repMeTUyHas
kamepa (4), BoasHoi MaHoMeTp (5).

C nmomolpl0 HarHETaTeIbHOIO YCTPOMCTBA B I'E€PMETMYHOM KaMepe, B KOTOPOW IMOMEIAeTcs
SAMB-MB, 00bEM H3MEHseTCS 0 CUHYCOUAAIbHOMY 3aKOHY Ha BenuuuHy AV, 94T0 NpUBOIUT K
KosieOaHUsAM JaBlICHHs B KaMmepe Ha BeqndyuHy AP, KOTOPYIO MOXKHO HAaWTH pPAaCYETHBIM IIyTEM
(m3orepmuueckuii nporiecc): A V/V = A P/P; rne P - 3HaueHune atMocdepHOro naBieHus, a V -
00béM Kamepbl. ['epMeTnyHas kamepa mpeactaBimsieT cobor mwmHAp: A) d=13,1cm; H=18,3cm;

V=24650M3; b) d=16,3cm; H=28,7cwm; V=5990cm’.
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Puc.2.3. O6umii Bua kanubposouHoro ycrpoiictsa (B) mist tapuposku 9/IMB-MB u onpenenenus
aAMILTUTYIHO-9aCTOTHBIX XapaKTEPUCTHK MUKpoOaporpaguIeckux KaHaJIOB.

B kadecTBe HarHeTaTeIbHOrO YCTPOWCTBA WCIOJIB30BAH MEIUIIMHCKUAN HINPHUI] 00BEMOM
20cMm’, KOTOPBIA BCTaBJICH B OOOWMY W3 OpPraHUYECKOTO CTEKJIa C IENbI0 MPEIOXPaHCHUS €r0 OT
MEXaHMYECKUX MOBpPEXJACHUN. XOJ IINpUIA, a COOTBETCTBEHHO AP, peryiumpyercs ¢ HNOMOIIbIO
HKCLEHTPHKA, KOTOPBIH MMeeT 4 (UKCUpOBAHHbBIE MOJOXKEHHUS, YTO COOTBETCTBYET CTYNEHYATOMY
W3MEHEHUIO M30BITOYHOTO JaBJICHHUS B IYCTOW Kamepe (ABoiHas amrutyna 24P): A) 466, 352,
220, 112 ITa; B) 196, 147, 101, 50 ITa.

Bpamenue skcueHTpuky nepepaerca or acuHxpoHHoro nsuratens JIIIIM-0,3 uepes pe-
MEHHYIO Nepefiady U pelyKTop, OCHAIIEHHbI CMEHHBbIMU HiecTepHSAMU. C MOMOIIBIO 3JIEKTPOJBU-
raressi, CMEHHbIX IIKMBOB M ILIECTEPEH YacToTa KojeOaHuil naBieHus B kamepe perynupyercs ot 0,3
1o 25 I'n. KanubpoBounoe ycTpoiicTBo B, kpomMe TOro, OCHAIlIeHO elle OJHUM JBHTraTeleM C 4yep-
BSYHBIM PEIYKTOPOM, YTO J1a€T BO3MOXHOCTh PETYJIMPOBATh YACTOTY KOJIeOaHUI 1aBIeHUsI B KaMe-
pe B auamnazone 1,2 10> + 0,2 I'm.

[ToBepka KaTMOPOBOYHOTO YCTPOMCTBA 3aKJIFOYACTCS B M3MEPEHUU JIBOMHOW aMIUTHTYIBI
JIaBJICHUS B KaMmepe MpH YeTblpex (PUKCUPOBAHHBIX MOJOXKEHUAX dKcLeHTpuka. [loBepka mpoBoau-
Jach B CTaTHUECKOM PEXHMME MUKpOMaHOMETpoM MHorompezaenbubiM MMH-2400, kinacc TouyHOCTH
1,0. [Ipu moBepke yuuThIBAICSA JOMOJHUTEIbHBIN 00BbEM pe3epByapa MUKpPOMaHOMETpPA U INJIAHTa,
COEIUHSIOLIETO KaMePy € TPEXXOJA0BbIM KPAHOM MHMKPOMAaHOMETpA.

Ha xamubOpoBouHoe yctpoicTtBo A B 1984 1. OBLIO MOYyYEHO CBHETEIHLCTBO O METPOJIOTH-

YeCKOH aTTecTalli B KamuarckoMm HCHTPC CTaHAAaPTHU3alINU U MCTPOJIOTHUU. IIo pe3yjibTaTaM METPO-
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JIOTHYECKOM aTTeCTallMi KAJIMOPOBOYHOE YCTPOHCTBO NMPU3HAHO TOJHBIM K OKCIUTyaTauuu. Hawm-
OoJIbIIasi TMOTPEITHOCTh KATMOPOBKH, C BRIBOJIOM CHTHAJIA Ha OBICTPOJEHCTBYIONMUE MPHOOPHI THUIIA
H3031, ne npeBocxoaut 9%.

TapupoBka nmpousBoauiack 1o cieaymwomiei cxeme. [locne 3arpy3kun mukpodaporpados Tuma
O5JIMb B Kamepy, NpoBepsAiach €€ repMETUYHOCTD C ITOMOLIBI0 BOASIHOTO MaHoOMeTpa. B ciyuae
MuKpoOaporpada Apyroro Tuma, K Kamepe, rnociie npoBepku €€ Ha TepMETUYHOCTh, BMECTO MaHO-
MeTpa MOAKIIOYAJICS BXOA AarTyvka. [Ipy 3TOM y4YHTHIBAIMCH: M3MEHEHHE 00BEMa KaMmepsl NpH
MIOMENICHUU B Hee MHUKpoOaporpada; u3MeHeHue olmiero oobeéMa 3a CYET COCIUHUTEITHHBIX
[IUIAHTOB U paboyero oO0bema MoACOSAMHEHHOTO Mprudopa.

Curhain oT JaT4MKa MpsIMO UJIM Yepe3 YCWIINTENh TOJaBajcs Ha PErucTpupyrouuil npudop,
B Ka4eCTBE KOTOPOro OOBIYHO MpUMEHsUMCh camonuciipl Tuna H3031. Ha nenty camonucia moja-
BajlaCh OTMETKa BPEMEHH OT CEKYHJIHOTO XpPOHOMETpPa WM 3JIEKTPOHHBIX YacoB. BriOupanock oaHO
13 BO3MOXKHBIX 3HAYCHUU ABOWHOW aMIUTUTYIbl KOJICOAHUHN NaBJICHUS, U C IOMOILBIO HANpsKEHU,
M0/1IaBa€MOT'0 Ha 3JIEKTPOABUTATENb, N PEAYKTOpa U3MEHSIIACh YacTOTa KOJIeOaHUH JaBJICHUS.

[Tpu manbIx nmepuogax NpPOIECC MPOUCXOAUT TOUTH aguabaTHUeCKu. TerIonpoBOaHO-
CTBIO MOJKHO TpeHeOpeub, Torja KojeOaHus [aBiICHHs HMMEIOT MaKCUMAIbHYIO aMIUTUTYy
(AP/APy; —» 1), Te. AP —9A P4y Korna ke koneOaHus MEICHHBIE, BCIIEACTBUE TEILIO-
MIPOBOJIHOCTH, MPOLECC MPOUCXOAUT MOYTH HU30TEPMHUUYECKHU:

AP —» AP,=AP,/y=0,714P, Kak nokazano B padbore (@eogunaxmos, 1977),

rae U = wy/w a ay =[/CpCy. YactoTa nenukom onpenesnsiercs BeanunHoi [ kodddunuenra Ttem-
JonpoBogHOCTH KaMepsl. [lpu w=ay (U=1)
AP=APao/\/;= APud (AP u3 s

T.€. BEJIMYMHA aMIUTATYAbl KoJeOaHUW NaBieHus OyAeT paBHA CpeIHEH NeOMETPHUYSCKONH MEXITy
APyru APy u coctaur 0,85 ot AP,4y. Takum 006pazom, 4acToTa Gh XapaKTEpHU3yeT MEPEXOIHYIO
001acTh MeXAy aArnabaTUIeCKUM H U30TEPMHUUECKUM MTPOLIECCaMHU.

Jns pacuera amruiutyn A P Ha pa3ivyHBIX 4acTOTaX HEOOXOAMMO 3HATh 3aBUCSIIMNA OT
pa3mepoB Oaka K03(pUIMEHT TEmI00OMEHa WM XapaKTePH3YIOUINH ero MepeXOoAHbIH MEepUo/,
COOTBETCTBYIOIIUN YacTOTe Gy. [LJisi HAXOXKACHUS Gy CTPOUJICS rpaduK craja aMIUTHTYAbl KoyeOa-
HUW JaBJICHUS C YBEJIMYCHHWEM IMEpHOJa TPH MOCTOSHHOM u3MeHeHuu AV. 3amepbl naBleHUS

MPOBOAMIIMCH C TIOMOIIBIO MUKpoOaporpada K304, KoTopblii UMEET CTPOro MOCTOSHHYIO UyBCTBHU-
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TenbHOCTh B AuanaszoHe uyactoT 0,2+0,003 T'm. IlomyuyeHHble pe3ynbTaThl YCPEAHSUIUCh TNpPU
IIOMOIIM TEOPETHUYECKOM KpPUBOM cnaaa JnasiieHHs. [lepemenieHneM 3TOM KpUBOW BIIOJIb OCEH
abcuucc M OpAMHAT J00MBAjOCh HAaWJIyylllee COBMNAJCHHE C SKCIEPUMEHTAIbHBIMU TOYKaMH
(puc.2.4.) IlepexonHslii mepuon IjIst KaMepbl KaauOpoBouHOro ycrpoiictBa b okazaincs pasen 45 c.
Kak BugHo Ha puc.2.4., no f = 0,1 'y HeoOxoaMMO paccMaTpHUBaTh MPOIECC aAnadaTHUECKUM U 3TO

YYHUTHIBATH MPU KaTUOpOBKE MUKpoOaporpados.

AP
sPao

1.0f

0.9f

0.8

0.7

Puc.2.4. DxciepuMeHTaIRHOE ONPEICICHIE MIEPEX0THOTO TIepHoaa KaMephl KaTuopoBoUHOTO ycTpoiicTea (b).

[Tocne u3MepeHus aMILIUTYIbI U IEPUOJIa Ha PErUCTPOrpaMMe B BOJIbTaX WM MUJUIUMETPax
Haxoaujachk 4yBCTBUTENbHOCTH S = [B/Ila] mnu [mm/I1a], B cimyuae perucrpanuu M3MEHEHHS /1aB-
neans, u .S = [Bld/I1a] umu [mmld/T1a] amst mprOOpOB, peruCTPUPYIONIMX CKOPOCTh N3MEHEHHS J1aB-

JICHHUSA.

2.3. CeiilcMuYecKHe HAOIIOIeHUA

PervonanbHasi ceThb KaMYaTCKUX CEMCMUYECKHUX CTAHLUMN B TEUEHHE MOCIETHHUX IBYX JECs-
TUJIETUNA MMeJa CTaHJAapPTHYIO PETUCTPUPYIOLIYIO anmapaTypy rajibBaHOMeTpHueckoro tumna (@edo-
moeé u 0p., 1964). B xauectBe naTunkoB Hcnoyib3oBanuck ceiicmorpagsl BOI'MK, CM-2, koTopsble
Harpy»anucek Ha raabBanoMeTpsl ['b-1V-BC-15 unu I'b-1V-BC-10 (4Annapamypa...1974). Ceiicmu-
YecKHe KaHallbl UMENU CTaHIapTHYI0 aMIUIUTYIHO-4aCTOTHYIO XapakTepucTuky (AUYX). B kauecTBe
HCXOHBIX MapaMEeTPOB NPUHUMAJIKCh:

* CcOOCTBEHHBIN MIEpHO/] ceicMOMeTpa Ts=1,2c;

* [IOCTOSTHHAs 3aTyXaHHs ceficMoMeTpa Ds=0,4;
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* COOCTBEHHBII MEPUOJ] raJbBAHOMETPA Tg=0,075c;
* [OCTOSIHHASA 3aTyXaHUs rajlbBaHOMETpa D,=5,8;

* k03¢ dunuent ceazu 0> <0,15.

Tak kak mepuoja raqbBaHOMETpOB u3MeHsuics B mpenenax 0,06-0,08 ¢, o AUX wumenu
60110 pa3dpoc. [locne mpoBeneHus: CTaHAAPTU3ANMN YACTOTHBIX XapPaKTEPUCTUK CETH CEHCMU-
yeckux craHuuil Kamyatku craiau uIeHTUGUIUPOBATHCS NapLuaibHble TapaMeTpbl TajibBaHOMET-
poB  2D,[T, =0,81, uro 3HauMTENBHO yMeHbUIMIO pa3zdpoc AUX (@eogunraxmos, I'opoees, 1976).
CkBO3Hasi KQIMOPOBKA CEHCMHUECKUX KaHAJIOB OCYIIECTBISUIACH C IOMOIIBI0 MEXaHHYECKOTO TeHe-
patopa (MI'TIA) ¢ uHTEerpUpYyIOMIEH sueiikoi. [locTosTHHOE O aMIUIMTY/Ie HAMPSHKEHUE YacTOTOM
0,5+20 I'm momaBaioch Ha CONPOTHBIICHHUE 3aTyXaHHUsS, CTOSIICEC B MMM KaTMOPOBOYHOW OOMOTKH
KaTymku ceiicMonpueManka. OCOOSHHOCTH NMPUMEHEHHsI 3TOT0 METOJa KaJMOPOBKH OMHUCAHBI B
pabote (@eopunaxmos, I'opoees, 1976).

B moseBbix KOMIUTekTax B 707 romax mpEMeHsIach ranibBaHOMETPHUECKAs PETHCTDALUS C
nomoineko nuterpossix ocumnaorpagos OCh-I win OCB-1V. Hauunas ¢ 1978 r., B kadecTBe peru-
CTPaTOPOB HCITOJIB30BAITUCH Meporumnyue npudops! tuna H327 umu H3021 ¢ 9yBCTBUTENTEHOCTHIO
1+500 mB/cMm. B aTOM citydae curnai ot MUKpoOaporpada min ceiicMoMeTpa yepe3 TpeXKaHaIbHbBIN
ycunurens nocrosHHoro Hanpsbkenust (YIIH-III) nogaBancst Ha neponumymuid peructparop. Uys-
cTBUTENBHOCTh KaHaioB YIIH-III perynupoBanack 9-cTyneH4aThiM aTTEHIOATOPOM C KPATHOCTHIO
1,8.

2.4. MeTonnka Ha0J110/1eHUH 1 00padOTKM CUTHAJIOB

C nenplo yMEHbLICHHUS BETPOBBIX MOMEX B MyHKTAaX PErHcTpaluu MUKopOaporpadsl pazme-
[IaJINCh B acOECTOIIEMEHTHBIX TPyOax M TOABEIIMBAINCH HA PE3WHOBBIX KIyTax ISl Pa3BS3KH C
kosnebanusaMu rpyHTa. Ilpu peructpamuu AC crparerust HaOIIOACHUN CTPOWJIACH TaK, YTOOBI MPHU
MUHUMAaJIbHOM KOJINYECTBE M3MEPUTENIBHBIX KaHAJIOB MOJy4yaTh HHPOPMAILUIO O CKOPOCTSIX pacIpo-
crpaneHuss AC u azumyTe ero npuxoja. C 3Tol 11esb0 BO BpeMsl perUCTpalMy CTaBUIINCh TPOQHIIb-
HbIE€ U TPEXTOYEUHbIE PACCTAHOBKH IMPHUOOPOB. DJIEMEHTHI PACCTAHOBOK OINPEAENSINCh METOAO0M
JUHEWHOW TpUAHTYJIAUUU. TOYHOCTh JTUHUNA MEXIY NpUOOpaMu COCTaBiisiia * 5 M, a BBICOT Pacmo-
JIO’)KEHUSl TOYEK peructpauuu * 2 M. Meronuka onpezaeneHust asuMyTa MpUXoja 3BYKOBOTO Jiydya
ObUIa OCHOBaHA HAa M3MEPEHHM Pa3HOCTH MOMEHTOB IPHXOJ]Aa OJHOW M TOW e (ha3bl BOIHBI Yepes
TP TOYKU peructpanuu (Monaxoe u op.,1959). Ecnu ¢pont 3BykoBoro nyda MN (puc.2.5) nocneno-

BaTEJIbHO MPUXOJIUT B MMyHKTHI 1, 2, 3 B MOMEHTHI BpeMeHHU f;, [, 3 C OTHOM U TOH K€ CKOPOCTHIO V,

HAaIpaBJICHUE PACIPOCTPaHEHHsT (POHTA 3BYKOBOI BOJHBI MOXKET OBITh BBIPAKCHO depe3 yrou [,
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KOTOPBIA, B CBOIO OYepeib, OMPEIEISeTCS] Yepe3 AJIEMEHThl PACCTAaHOBKH MHKpoOaporpadoB ciie-
TYIOITUM 00pa3oM:
LI

pERLINY .1 - ctgh .
t,—t, sino

ctge =2
3

1

Puc. 2.5. Cxema TpexTo4eyHON MUKpOOaporpaguuecKoil CTaHIIuK.
3Has HalpaBJE€HUE MPUXO0/IAa 3ByKOBOI'O JIy4a U CKOPOCTh 3ByKa B ITyHKTE PETUCTPALIMH, MOXK-
HO OIIPEACIIUTD yIOJl MaJIeHNUs 3ByKOBOIO JIyya:
v(t; —t;)

vt _t ’ .
M ww L, =L, Bine ; cose =—
12 LI3

L, =L, Rine ; cosz =

Kak u3BecTHO, Ha pacnpocTpaHeHHe 3BYKOBOT'O JIyya CUJIBHO BIMSAET CTpaTU(UKALUS aTMO-
cdepsl, T.e. U3BMECHEHNUE TEMIIEPAaTyphbl, CKOPOCTU M HalpaBieHUs BeTpa ¢ BbicoTOW. Ha Gombimx
pPacCTOSHUSAX OT MCTOYHMKA 3BYKa HM3MEPEHHBIE YPOBHU MOI'YT CYIIECTBEHHO OTIMYAThCA KaK B
OO0JIBLIYIO, TAK M1 OCOOEHHO B MEHBILYI0 CTOPOHY OT T€X 3HAYEHUH, KOTOPbIE MOXHO OBIJIO 0XKHMIATh
BCJIEICTBHE T€OMETPUUECKOTO PACXOXKAEHHUS. ITO OOBIICHAETCS TEM, YTO 3BYKOBOM Jyd B 3aBHCUMO-
CTH OT 3HaKa I'paJIMeHTa CKOPOCTH ({2) TPENOMIISIETCS WM 110 HANpPaBICHUIO K 3eMHOH MMOBEPXHO-
ctu, uwin ot He€. B ciayyae 2 > 0 (TemmnepaTypHas HHBEPCHS MM POCT CKOPOCTH BETPa C BBHICOTON)
oOpasyeTcst TeHeBast 30Ha, B KOTOPYIO IpsiMasi BOJIHA HE IONaiaeT.

JUs OLIEHKM TpaJueHTa CKOPOCTU U CPEIHEH CKOPOCTH PacHpOCTPaHEHUs 3ByKa CTPOMIINCH

CKOPOCTHBIE pa3pe3bl Tpomochepsl, UCXOIs U3 MPEANOIIOKEHHUS O €€ TOPU30HTATBHONW OTHOPOIHO-

ctu. CkopocTs Ha Beicote H Haxonuiaach o hopmyoie:
C, =20,1273+t,, xv,cos(6 -9, ),

rae ty, Vi @u — TeMmmepatypa, CKOpOCThb, a3UMYT BeTpa Ha BbicoTe H, @ - a3UMyT OT MCTOYHHKA HA

NyHKT npuéma. Mcnoabp30Banuch JaHHbIE paino30HAMPOBaHUsS aTMocdepsl B oc. Kitouwn.

25



bnaronaps monnepxkke Poccuiickoro ¢onma ¢yHIaMEHTaNbHBIX HcciaenoBaHUl (rpaHT Ne
PO®U Ne95-07-19196) Gombliioe KOIUYECTBO aHAIOTOBBIX 3aIHCEH 3apErHCTPUPOBAHHBIX aKy-
CTUYECKUX U CEHCMUYECKHX CUTHAJIOB ObUTH OIM(pOBaHBI M 3aHECEHBI B 0a3y MaHHBIX (Pupcmos,
@uaunnog 1997), 9T0 TO3BOJIWJIO MPUMEHATH K 00pabOTKE CHTHAIOB COBPEMEHHBIE MAKEThI MPH-
KJIagHbIX mporpamm. HMcmomwszoBamuch mporpammbl [IOC (maker oOpaOOTKHM CHUTHAIOB (DUPMBI
«MEPA»), MESOSAUR, STATISTICA.

Jns cnekTpadbHOrO aHaln3a aKyCTHMYECKHX M CEHCMHYECKHX CHUTHAJIOB HCIOJIb30BaJIOCh
BECOBOE OKHO XaHHUWHTIA:

W=0,5%(1-cos(2i/N); I=0,....,N-1,

rae N—4uclio AUCKPETHBIX OTYETOB B3BEIIMBAEMOTO Mpoliecca. ITO OKHO UMEET ONTHUMAaIIbHbIEC TOKa-
3aTey U MUHUMAJbHBIE MOTEPU MPEeoOpa3oBaHus MO CPABHEHHIO C APYTMMH TUIAMH OKOH (IIPsIMO-

yroibpHOe, biakmana —Xappwuca, Flat Top, TpeyronsHoe).
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T'JIABA 3. Opranu3anus Ha ByJkaHax Kamyarku mukpodaporpadguyeckux
HA0/TI0eHU i

KommekcHble HaOMI0A€HUS 32 aKyCTUYECKMMU U CEMCMUYECKMMHU KOJIeOaHUSAMHU OT U3BEp-
KEeHUU ByJKaHOB KamMuyaTku mpoBoauiHCh aBTOpoM, HaunHas ¢ 1970 r. B ganHoii pabote wucmosns-
30BaHbl MaTepUabl PETUCTPALIMM aKyCTUYECKUX U CEHCMUYECKMX CUTHAJIOB BO BPEMsI M3BEPIKEHUIM

HEKOTOPBIX ByJKaHOB Kamyarckoro monyoctposa (cM. puc. 3.1).

B.lLUuBenyy4

B.KntouyeBckomn KNy

K3PA AlX

56.00 —

“\\ka B.Mn.Ton6aunk

G
““\»\
o w2

°

B.Kapbimckuin

KPM

52.00 —

B. Anau ) 0(\

155.00 160.00

Puc. 3.1. Cxema pacnosio>keHus HanOosee aKTUBHBIX ByJIKaHOB KamuaTku, BOJIM3M KOTOPBIX IPOBOAMIIMCH
MUKpoOaporpaduueckrie HaOIrOAeHUS (3BE30UYKH), U CTAIIMOHAPHBIX ITyHKTOB (TPEyTrOIbHUKH), T/ Pa3Me-
manuck Mukpodaporpadsl. Cokpamenue B Hazpaanu ctannuii: KJY — Kimtoun; AIIX — Amaxonuna; KPM —
Kapoemvcknii; K3P — Kosbipesck; IITP — Ilerponasnosck; IIPT — Ilapatynka.

3.1. U3Bepxenue Byakana Kapeimckoro B 1970 - 1973 rr.

KapbiMckuii cTpaToBysIKaH MpeacTaBiseT coO0H MpaBUIIBHBIM KOHYC BBICOTOH okoyio 1500 M
HaJ ypPOBHEM MODsl, PACIOJIOKEHHBI B LEHTPAJIbHONW 4YacTH Kaiplaepbl. OTHOCHUTENbHAsI BbICOTA
KoHyca okosio 700 M. DTOo oaWH W3 HambOOJee aKTUBHO ACHCTBYIOIMMX ByJKaHOB KamuaTckoro
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nosryoctposa. B mae 1970 r. Havasncst HOBBIM SpyNTUBHBIN LIMKJI 3TOTO BYJIKaHA, KOTOPBIA JJIUIICA C
HeOonpmuM TiepepbiBoM 10 1983 1. CoBMecTHasi perucTparisi CeHCMUYECKOTO U aKyCTUYECKOTO
kosiebanuii mpooauiaack B 1970-1972 rr. B aToT nepuox 11 ByskaHa Obula XapakTepHa yMepeHHast
JEATEIBHOCTh  BYJIKAHCKOTO THIIA, KOTOpas, B OCHOBHOM, HOCHWJIA JKCIJIO3MBHBIA Xapakrep. B
Kparepe ByJIKaHa MPOUCXOAWIM OTAETbHBIE BHIOPOCHI C YAaCTOTOW OT HECKOJIBKUX B CYTKH JO He-
CKOJIBKHX JECATKOB B yac. BeicoTa 3pynTHBHOrO o0jaka IpHU 3TOM BapbUpOBaJia OT HECKOJBKUX
COTEH METPOB JI0 JIByX KHJIOMETPOB HaJ KparepoM ByikaHa. Cpeau O0JbIIOro pasHOOOpas3us BbI-
OpOCOB IO BU3yaJIbHBIM HAOJIOACHUSAM BBIAEISIOTCS BBIOPOCH! JBYX Pa3HOBUIHOCTEH (Qupcmos u

op., 1977 2.):

1. KparkoBpeMeHHbIE BBIOPOCHI, KaK MpaBWIIO, CHIbHBIE. BpicoTa moxbéma 3pyNnTUBHOTO
obnaka He MeHee 1 kM. Houbto Haj KpaTepoM MOSBISUIMCH OOPBIBKU CBeTAMIeH s jaBbl. [Ipn Ham-
Ooylee CHJIBHBIX BBIOpOCAX 3TOW PAa3HOBHIHOCTH HAa PACCTOSHUM 3,5 KM ObUI CIBIIIEH I'POXOT
B3pbIBA M LIyM Majaroiux kamHeil. CKopocTh (GpoHTa 3pyNTUBHOIO 00JIaka B HA4YaJIbHBI MOMEHT,
oTpejieNieHHasl M0 KHHOChEMKe, cocTaBisia He MeHee 50 m/c  (@upcmos u op., 1978), a IIUTENb-
HOCTh BBIOpOcOB Obl1a 5-10 cexyna. Ilo xapakTtepy pasziera Marepuaia TaKue BHIOPOCHI HATIOMH-
HaJIW B3pBIBBI B3phIBUaTOro BemecTsa (BB), u oHM ycinoBHO OblIM Ha3BaHbI "B3pbIBOM".

2. Ilpu BBIOpOCax BTOPOM PAa3HOBUIAHOCTH M3 KpaTepa MPOUCXOIUIIO TMPOIOJDKUTEIHLHOE
UCTEYCHHE (10 TpeX MHUHYT) MemIora3oBoil cmecu co ckopoctbio 10-30 m/cek, mpu 3TOM Hax
KpaTepoM MEJUIEHHO MOSBISUIOCH 3PYNTUBHOE O0JIAKO M MHOTAA ObUI CIBILIEH 3BYK, OXOXHUH Ha
IIyM PEaKTUBHOIO camoJjeTa. BEIOpOoCkl BTOPOH Pa3sHOBUAHOCTH MOKHO OTOXKJIECTBUThH C HCTEUCHU-
eM MHorodasHoli cmecu (Oucnepcuonnstii pexcum). Takue BBIOPOCH Ha3BaHbl “IPOIYBKaMU’ .
bonbiroe konuuecTBo BEIOPOCOB ObLIO KOMOWHALIMEN B3pbIBA C MOCIEAYIOLIEH MPOTyBKOM.

C cepenunsl uronst 1971 r. no koHen aexkadps 1972 r. nesTenbHOCTh ByJKaHa Hocuia 3¢ ¢y-
3MBHO-IKCIUIO3UBHBIA XapakTep, KOrnaa, Hapsay C BBIOPOCAMH, MPOUCXOIWIO HUCTEUCHHE BSI3KOTO
JIABOBOTO MOTOKA TIBIOOBOrO TUIIA IO 3aMaJHOMY CKJIOHY BYJIKaHA.

Hatuuku (celicMOMETphl U MHKpoOaporpad) OCHOBHOI'O KOMILJIEKTa pAacCIOJarajiuch B
crenuaibHOM OyHKepe Ha pacCTOSHMM 3,5 KM OT Kparepa ByJIKaHa. [ albBaHOMeTpHUYECKasi perucT-
paius Beiach Ha OJHOM PErucTpaTope, YTO MO3BOJSIIO ONPENENSITh Pa3HOCTh MPUXOJa celicMuye-
CKUX U aKyCTUYECKHX BOJH ¢ TOYHOCTBIO /10 0,1 CeKyH/Ibl. AMIUTUTYHO-4AaCTOTHAsI XapaKTEePUCTHKA
MHUKpOoOaporpauyeckoro KaHaia HWMeNa CTOJ000pasHyl0 XapaKTepPHCTHUKY B AHMANa30HE YacTOT

1+10 T'n u gyBcTBUTENBHOCTH S = 0,5 Mm/I1a.

3.2. boabmoe TpemunHoe Tondaunnckoe n3sep:kenue 1975-1976 rr.
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Cesepnuiii npopvie BTTH. B nepBbie auu ceHT0ps 1975 r., Korga ocyuiecTBisuiach peru-
crparust AC Ha CeBepHOM mpopbiBe bosbimoro tpenuaHOoro Tor0adymHCKOTO M3BEPKEHUS, U3BEP-
rajcsi BTOpoi KoHyc. B 3ToT nepuoz HaGmo1ancs HeNOCTOSHHBINA MIPEPBIBUCTHIN PEKUM SKCIUIO3UH.
B kparepe nelicTBoBaso ABa KepJia - B €ro HEHTPAIbHON U 10KHOU YacTaX. OTHOBPEMEHHO C BbIJIE-
JIEHUEM IIE€IUIa U3 LEHTPAIbHOIO JKEpJa IPOUCXOIUIN U PE3KUE B3PBIBBI C "KUHKAIBHBIMU' BBI-
Opocamu packalleHHOM MUPOKIacTUKU Ha BeicoTy 10 0,7+1,0 kM. W3 neHtpanbHOro >xepia BbIOpa-
CBIBAJICSI, B OCHOBHOM, TI€TIEJ, MHOTJa B orpoMHOM Kosiuuectse. [l FOxxHoro sxepna Obu1 Xapakre-
PEH PEKUM Ta30BOH MPOYBKH MEPEMEHHON HHTEHCUBHOCTH, TIOYTH Oe3 mera. B mepuoas! oTHOCH-
TEJILHOTO OCHa0JIeHUsl NeATEIbHOCTH 37ieCh HaOMI0NaIUCh LIMPOKUE BeepooOpa3Hble (OHTAHBI U
BBITIJIECKH JIAaBBI Ha BBICOTY 710 200 M C BBIAECTICHHEM OOJIBIIOTO KOJTMYECTBA ra3a CHHEro BeTa. Hax
JKEPJIOM B3LyBAJINUCh U JIONAIUCH JIABOBBIE IIy3blpu. Bo BpeMs yCHUJIEHMs aKTUBHOCTU CTpyHU
pacKajJeHHOW MUPOKJIACTUKU W JIaBbl MOJAHUMAIMCHh HA BBICOTY 1,5+2 KM (@edomos u op., 1984).

Takasi akTUBHOCTH B IIEPBOM MPUOJIMKEHUHN MOXKET Ha3bIBATHCS BYJIKAHO-CTPOMOOTHAHCKOM.

S, mmM/Ma

0,01

Puc.3.2. AMIUIMTY THO-4aCTOTHBIE XapaKTePUCTUKH MUKpoOaporpapuueckux KaHajloB, pad0OTaBIINX Ha
BPEMEHHBIX CTAaHITUAX BO BpeMs bomnbmroro Tpemuanoro TonbaunHackoro m3sepkernus B 1975 r. (1- I'b-1V, f
=15Tw)us 1976 1. (2,3-TB-1V, f4=10Tw; 3 -I'b-1V, f=120Tm).

OnHOBpEeMEHHAsI PETHCTpalsl aKyCTUYECKHX W CEHMCMUYECKHX BOJIH OCYIIECTBIISIACH Ha
BPEMEHHON CTaHIMM, PACIIOAaraBUIEICsl Ha PacCTOSHUM 9 KM OT BTOPOro KOHyca. AMIUIUTYAHO-
yacToTHas xapakrtepuctuka (AUX) mukpobOaporpaduueckoro kaHajia mpuBeaeHa Ha puc. 3.2.
WnenTudukanys CUTHAIOB OCYLIECTBISUIACH MO0 PA3HOCTH MPUXOAA CEMCMUYECKMX M aKyCTH4e-

CKHUX CHUTHAJIOB, 4 TAKXXE€ Ha OCHOBAHHWH BU3YyaJIbHBIX H&6J’IIO,Z[CHHI>1.
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FOorcnwiii_npopwie BTTH. Peructpauus AC Ha FOxHoM mpopsiBe BTTU mpoBonunach B

aBrycre-HosiOpe 1976 r. Ha paccrosHusx 1,9 + 2.4 kM ot kpatepa (Cmopueyc, 1987). JIns storo
Iepuojia XapakTepHa yMEpeHHasl 3KCIUIO3MBHAs JESTEIbHOCTb, KOTOpas Haliojanach B Kparepe
CHUMMETPUYHOTO KOHyca auaMmeTpoM ~ 90 M, rimyounoit 30 M, Ha JHE KOTOPOTO U3 OAHOTO WM ABYX
JKepJl TMaMeTPOM B HECKOJIbKO METPOB IMIPOMCXOIMIN HEMPEPHIBHBIE B3PHIBBI C BELIOPOCOM OOPHIBKOB

packanenHoi naBel. AUX Mukpobaporpadhudeckux KaHaJIOB, padOTaBIIMX B ATOT NEPUO/I, IPUBEIC-

HbI Ha puc. 3.2.

3.3. U3Bep:xenus Byakana Kiouesckoro B 1978, 1983, 1984, 1987-1989 rr.

Bynkan Kniwouegckoui — camblii akTUBHBIN BynkaH Kamuarku. [ HEro xapakTepHbl Kak T€pMU-

HAJIbHBIC, TaK W JIATCPAJIbHLBIC H3BCPIKCHUS. Cxema Bcex PacCTaHOBOK MI/IKpO6apOFpaCI)I/ILICCKI/IX

JaTYUKOB, MUCITIOJIb30BAHHBIX BO BPEM TCPMUHAJIBHBIX HSBCp)KeHHfI, IMPUBC/ICHA Ha pI/IC33
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Puc. 3.3. Cxema pa3memenns Mukpoodaporpados mpu peructpanuu AC Bo BpeMst TSPMHUHAITBHBIX H3BEPIKCHUH
ByJikaHa KitoueBckoro.

Uzseporcenue 1978 e. Peructpanust AC npoBoauiack B paiione craniuu «I[loakoa» B 14,6 km

OT BEpIIMHHOIO KpaTepa ByJkaHa KiroueBckoro B umione — aBrycrte (puc.3.3). B sror mepuox B

3aragHON M IEHTPAJIbHOM YacTsSIX KpaTepa MPOMCXOAWUIN MOCTOSHHBIE B3PBIBBI C BHIOPOCOM rasza u
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PaCKaJICHHOT'O JIaBOBOI'O MaTcpuala. Hous1o Ha6mo,uam/1c1> OT OAHOI'0 0 TPCX OIHCHHBIX Q)OHTaHOB
JaBbI BEICOTOO 710 450 M Ha KpOMKO#M KpaTepa. B ceBepo-3amamanplii k€100 MOCTOSHHO W3JIMBAIACh

naBa. B u3BepKeHMH ByJKaHa SIBHO TMPOSBISIICA SKCIUIO3UBHO-3((Y3UBHBIN XapakTtep (Heanos,

Kupcanos u op., 1979)
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Puc. 3.4. AMIUIATYTHO-9aCTOTHBIC XapaKTEPUCTHKH MUKPOOaporpaguIeckux KaHAJIOB, pa00OTaBIINX BO BPEMsI
u3BepxkeHusd ByJikaHa KiroueBckoro B utone-aprycre 1978 r.

B kauecTBe MaTYMKOB HCIIOJIB30BAMCH J1Ba MUKpobaporpada IMb-IV, koTopsie ObuH yC-
TaHOBJICHBI M0 paJuaibHOMYy NpOUII0 Ha BEPUIMHY ByJKaHa ¢ 0a3oif 195 M. Perucrpanus Benach
anmnapaTypoil, onucaHHo! B paszzene 2.3. AMIUIUTY/AHO-4aCTOTHBIE XapaKTEPUCTUKH KaHAJIOB IIpUBE-
JIeHbI Ha puc. 3.3.

Uzseporcenue 1983 2. TlonroroBka K TEpMUHAIHHOMY M3BEPKEHHIO Havallach ¢ aKTUBHU3ALIUU

BEPLIMHHOTO KpaTepa, KOTopas BBIpa3Wjach B Cl1a0OW HKCIUIO3UBHOM JEATEIbHOCTH, HAUMHAs C
Havana ¢eBpais, a § Mapra Ha BbicoTe 2875 M HajJ ypOBHEM MOPS HadaJlOCh U3BEp)KEHHE M000Y-
HOT'O KpaTepa, KOTOpoe MpOAOJIKaNoch 10 27 uioHs. V3Bep)keHue, B OCHOBHOM, HOCHUJIO 3¢ ¢y3uB-
HBIH xapaktep. B pe3ynbrate 3TOr0 M3BEp:KeHUs 00pa3oBajics JIaBOBBIH MOTOK 00BEMOM okoo 0,15
KM’. B TeueHHe BCEro mepuoia M3Bep:KEHHs 13 CHOPMHPOBABIIETOCS B IEPBbIC AHH MUIAKOBOTO
KOHYCa C pa3HOM 4acTOTOM M CHJION MPOUCXOAWIM WJIM BBIOPOCHI IINIAKA U TOPUCTHIX ByJIKaHUYE-
CKHUX O0MO, UM TMapora3oBbie BIOPOCHI (Xpernos u op., 1985). Bo BpeMsi akTHBU3AIMU BEPIIMHHOTO
Kparepa HOYbI0 HaOI0Aanock (POHTAHMPOBAHUE JIABBI U BHIOPOCHI OOPBIBKOB JIaBBI HA BBICOTY JI0
1000 M Hag KpaTepoM BYJIKaHa, a JHEM — T'a30IEIIOBbIE BEIOPOCHI CBETIIO-CEPOro IBETAa HA BBICOTY
400-600 M. B otnenbHble MOMEHTHI HaOJIIOAAIMCh SPYNTUBHBIE 00JaKa TUMa ‘“‘IBETHOW KamycThl”,
KOTOpPBIE TOJHUMAIIMCH Ha BBICOTY 1,5-2,0 KM HaJl KpaTepoM.

B nepuon usBep:keHUs: perucTpUpOBAINCH aKyCTUUECKUE U CEICMUYECKHUE CUTHAIbI, CBSA3aH-

HBIE C JESITEeNbHOCThIO MOOOYHOrO U BEPIIMHHOTO KpaTepoB. Perucrpaius ocyliecTBIISIacCh Kak
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craunoHapHbsiMu cericMuueckumu craniusamu KJIY, AIIX, IIJIK, Tak 1 BpeMEHHbIMH ITyHKTAaMH,

KOTOpBbIE€ OPraHU30BBIBAJIUCH B HETIOCPEACTBEHHOM OJIM30CTH OT MOOOYHOTO Kparepa (puc.3.2.).

Ta6muma 3.1.
PaccTosiHre OT BEpIIMHHOIO ¥ MOOOYHOTO KpaTepoB ByJikaHa KiIF0ueBCKOro 10 MyHKTOB PErHCTPALIUN BO

Bpemsi u3Bep>keHusi B 1983 r.

HasBanue nynkra | Paccrosnue no | PaccrosiHue Bun perucrpanuu Bpewms peructpanuu
perucTpanuu BEPIIMHHOTO | 10 TOGOYHOr0
KpaTepa, KM KpaTepa, KM
Kiroun (KJIY) 31,8 29,7 ceicMuka, akyctuka | HempepsiBao c 4. 04
[TonkoBa (ITIAK) 14,6 11,4 CelCMHUKa HenpepbiBHO
Amaxonuny (AITX) 14,6 12,2 celicMuka, akyctuka | Henpepwisno c¢ 10.05
Bpemennas, 9,1 5,5 celicmMuka, akyctuka | Ceancamu 27.03-3.05
kparep S (S)
Bpemennas, 7,8 3.9 celicMuka, akyctuka | Ceancamu 17.05-3.06
kparep K (K)
YcnoBHble 0603HaYeHUsA nﬂK C
1 A
A 2
¥ 3
o
KPATEP K
=S
A o

>

s

v

kp. MPEACKA3AHHbIA

BIK. KNIOYEBCKAS COMKA
KPATEP S

KP. AMTAXOHYMY

ANX

Puc. 3.5. Cxema pacronoxeHus: IyHKTOB PETHCTPAIH BO BpeMs TOOOYHOTO U3BEPIKEHUS ByJIKaHa
KirrogeBckoro B 1983 1. 1- mromass J1aBOBOTO ITOTOKA; 2 - MYHKTHI HAOMIOACHHMIA; 3 - KpaTep MOO0THOTO
M3BEPIKCHHUS.

Ha puc. 3.5 moka3aHbl IyHKTHI perUCTpaIy, a B Ta0. 3 1 mpuBeIeHBI PACCTOSHHS OT MMyHKTOB
pPETUCTpALMU O KPATEPOB U BUJ PETUCTPALIUH.

Peructpanus AC Ha craumonapubix nmyHkTax (KJIY, AIIX) npoBoauiach Mpu MOMOIIYU BJIEK-
TpoAMHaMu4eckoro Mukpodaporpada 3[AMb — IV, narpyxenHoro Ha raasBaHometp I'B-IV ¢ cobet-
BeHHOU yactoTol f= 5 ' u 3aryxanuem D = 7. Ha BpeMEeHHBIX CTAHIMAX CTABWJIMCH JIBa aKyCTHYE-
ckux kaHana. OquH B kauecTBe natdnka umen J/IMbB-1V, a npyroit — nee3okepaMudeckuii MUKpoOa-

porpad (IIMB). Peructpanusi ocymecTBisuiach ¢ momomisto camonucua H-327/5 ¢ npenapurens-
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HbIM ycwieHueM noctosHHoro HampsbkeHus: YIIH-III. KpuBble uyBCTBUTEIBHOCTH aKyCTHYECKHX
KaHAJIOB TMOKa3aHbl Ha puc. 3.6. Kpome TOro, KopoTkuMm ceaHcamMu paboTrana majoradapuTHas
akyctuueckas cranius (MAC) c nonocoii mpomyckanust no ypoBHio 0,5 — B 1uana3oHe 4acToT f =
0,3 + 0,003 T, ¢ uyBcTBUTENbHOCTRIO 1 Mm/Ila. CelicMuyeckre KaHAJIBI CTAIMOHAPHBIX ITyHKTOB
UMEIU CTOJIO00Pa3HYIO aMIUTUTY/JHO-9aCTOTHYIO XapaKTepUCTUKy B nuana3one 1 + 10 ['m (@edomos
u 0p.,1962). Kpome toro, Ha ctanuuu AIIX paboran ceificmuueckuii kanan (Z;) ¢ pacmupenHon AUX
1o 2,5 c.. [loneBble cTaHLIMU B 3aBUCUMOCTH OT XapakTepa M3BEpXeHHs padoTaiau ceaHcamu OT 15

MHUHYT JI0 3 4acoB, ¢ pa3BEPTKOH oT 2 10 500 mm/c.

S, mm/MNa
20 = . 1:
el _
P
10 /1 2
8 /
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6 L
e
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/
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04 06 08 1 2 4 6 8 10
yacTtoTa, 'y

Puc.3.6. AMIUINTYJHO-YaCTOTHBIE XapaKTEPUCTUKU MUKpoOaporpaduueckux kaHainos: 1- 9JJMb 1V, 2-
[IMB - BpemenHbIe cTaHluy; 3 - cTaHus AnaxoHund; 4 — cranuus Kioun.

Ussepoicenue 1984 2. B nepuona 6+17 ceHtsOps, koraa nmpoBoauiack peructpamus AC, ByI-

KaH HaXOJWJICS B CTaJMU SKCIUIO3MBHOM aKTUBHOCTH. M3BepxeHHe MPOUCXOAMIO U3 BHYTPUKpaTep-
HOT'O KOHYyca BbICOTOM 136 M u auameTpoM B ocHOBaHUH 0koj0 500 M (Jeuzano, 1991). Halmone-
HUE OCYIIECTBIBUIOCH Ha paccTosHUU 9,8 KM OT KpaTepa ByJikaHa. PacctaHoBka mMukpobaporpados

nokaszaHa Ha puc. 3.3. PaboThl IpOBOJUINCH C TEM e KOMIUIEKTOM, 4TO U B 1983 .
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Uzeeporcenue 1987 = 1989 2.c. B 311 rosibl IPOUCXOAUIIO TEPMUHAIBHOE U3BEPIKEHUE CTPOM-

Oonmanckoro tuna (fapoéamupyrouwiuii pexcum) Byikana KniroueBckoro. VMcTouHukamu B3pHIBOB
SBJISUIMCH BCIUIBIBAIOIME CKBO3b MarMy ra3oBbl€ ITy3bIpH, IIPH pa3pylIEHUU KOTOPBIX '€HEpPUpPOBa-
muck AC. Peructpanus AC ocymectsisinack Ha craniuu (AIIX), rae ceancamu paboTana aKycTuie-
CKasl TpexToueyHas craHuus. B uione-aBrycre 1988 r. cunxponno co cr. AIIX pabGortana TpexTodeu-
Has cranuus B myHkTe IIJIK B 14,6 kM K ceBepo-BOCTOKY OT BEPIIMHBI BYJIKaHA.

B nepuon m3Bep)keHUIl perucTpupoBAINCH aKyCTHUYECKHE M CEHCMHUYECKUE CHUTHAJIbl, CBS-
3aHHBIE C AESITEIBbHOCTHIO TOOOYHOIO M BEPUIMHHOIO KpaTepoB. Peructpanus ocyiecTBisiach Kak
cranoHapHbeiMu ceiicMuueckumu ctanuusivMu KJIY, AIIX, ITJK, Tak 1 BpeMEHHbIMU MyHKTaMH,
KOTOpPbIE OPraHU30BHIBAINCH B HEMOCPEICTBEHHOM OJIM30CTH OT MoOOYHOro Kparepa. Ha moneBbix
IyHKTax ucnonb3oBasicsd koMmiekT DJAMb+VYIIH-3+H3021, a Ha cTanMoHapHBIX — rajJbBaHOMETPH-
yeckas peructpaius. Merponornyeckoe o0ecreyeHre oCyuiecTBIUIOCh 10 CXeMe, ONMCAaHHOM B TJI.
2. B tabmune 3.2 mpuBeneHBl OTHOCUTEIBHBIE XapaKTEPUCTUKA MUKpOOaporpaduyeckinx KaHaJOB,

pa60TaBme B OTOT ICPUOA.

1 m
0.7 SN

prd i v N
0.5 st %
0.3
v
+ YyscrButeabHocts MB+YITH(5)+H327(20mB/cm)
Smax = 1,9 - 2,2 mm/I1a
0.1 } } T bt } o } o
0.1 1 10 100
yacToTa, 'y,
—— 1986 1987 —~- 1988 —=— 1989

Puc. 3.7. AUX mukpoOaporpadudeckoro kaHaia, padoTaBuiero y noaHoxus Kiiro4eBckoro ByJikaHa B
1986+1988 1T.

B kauectBe mpumepa Ha puc. 3.7 nmokazaHa kanmuOpoBka AUX mMukpoOaporpaduieckoro ka-
Haia B TeueHHe 4 JeT B OTHOCUTENbHBIX enuHuIax. Coxpansercs ycroituuBas Gopma AUX, Bapua-
MM KOTOPOHW B pa3HbIC TOABI COCTaBIAIOT He Oosiee 0,1 en. jor., 4ro maer morpemHocTh 15% Ha
ypoBue 0,7 (0,6 + 7 I'i). bnuskas morpenrHocTs U B a0COMOTHOM ypoBHEe AUX.

Crparudukarus atMocdhepbl KOHTPOIUPOBATACH MO JAaHHBIM 30HAUPOBAHHUS C TIOMOIIBIO
[IapOB-MUIIOTOB, KOTOPOE BBIMIONHSIOCH /IBa pa3a B CyTKM Ha MeTeocTaHIun «Kiroum» (cM. puc.

3.1)
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Tabmuma 3.2

AMIUIUTYTHO — YACTOTHbIE XapPAKTEPUCTUKN MUKPOOaporpagpuyecKux KaHAJIO0B M0JIeBOH CTAHIIUN, padoTaBlIell HA BYJKaHe

Karouyesckom B 1986 — 1989 rr.

[Tynkr |Ne UyBCTBUTEIBHOCTh OTHOCUTEIHHO MAKCUMYyMa
£ | peruct 025[031]04 0,5 [063]08 [1,0 [125[1,6 |20 [2,5 [3,1 [40 [50 [63 [80 [100]125]160]YOH |S.
N(| patmn |/ f, T'p H3031 | MM/
ITa
MB1 | 0,48 | 0,56 | 0,64 | 0,72 0,8 |0,88(094(099(1,0 |1,0 |1,0 |1,0 |095]|0,88]0,79|0,68|0,58|0,5 |0,43|6/20 1,1
MB2 | - 0,47 | 0,56 | 0,65 | 0,75 0,84 1092 |098|10 [1,0 |1,0 |0,94 0,88 0,78 0,68 0,6 |0,52]0,4510,40 | 5/200 1,9
2 H3012| - 0,26 { 0,34 | 0,45 | 0,58 10,63 10,88 | 1,0 | 1,0 |095|0,84]|0,73|0,62|0,52] - - - - - 500/200 | 1,0
2| AnX
I[IMb | - - 0,06 | 0,08 | 0,12 | 0,17 | 0,24 | 0,34 | 0,48 | 0,63 | 0,76 | 0,86 | 0,88 | 0,92 | 0,96 | 098 | 1,0 | 1,0 | 1,0 25
MBI | 0,390,481 0,56 | 0,63 0,72 (0,80 | 0,87 | 0,91 0,96 ] 0,99 | 1,0 [ 1,0 [098 |09 |0,82]0,74|0,65]0,58[0,5 |8/100 |09
> AIlIX [MB2 | - - 0,46 | 0,53 | 0,64 | 0,75 0,86 | 094 | 1,0 | 1,0 |10 |094|0,88|08 |0,7 |0,62]0,53|0,45] - 7/100 1,4
) MB3 | 0,24 |0,29| 0,36 | 0,44 | 0,53 | 0,63 | 0,74 | 0,85 0,94 | 098 | 1,0 | 1,0 | 0,97 0,92 0,86 | 0,79 | 0,72 | 0,63 | 0,55 | 5/500 0,9
2
AIlIX |MB2 | 0,26 |0,33 0,42 0,51 0,64 |0,76|0,86|093|098]1,0 |10 [092]0,82]0,72|0,62]|0,54 0,46 | 0,40 | 0,35 | 5/20 2,0
0 MB3 | - 0,32 10,39 | 0,450,541 0,63]0,7310,83]092|1,0 |1,0 |1,0 |094]0,84]|0,74]0,65]| 0,56 | 0,47 | 0,40 | 5/500 0,9
o]
6
(=)
| OAK [MBl |- - 0,48 |1 0,56 | 0,66 | 0,78 | 0,87 1 0,95 | 0,98 | 1,0 | 0,98 | 0,98 | 0,93 | 0,89 | 0,83 | 0,75 | 0,68 | 0,62 | 0,55 | 5/50
1,0
MB2 | 0,34 0,46 | 0,52 | 0,62 0,72 | 0,810,900 |035{1,0 [1,0 |0,98]|0,94 0,88 0,8 |0,71|0,62]|0,50 | - - 6/50 1,6
2 AIlIX |MB3 | 0,21 0,28 | 0,37 | 0,47 | 0,58 | 0,68 | 0,78 | 0,86 | 0,94 | 0,98 | 1,0 | 1,0 | 0,98 | 0,94 | 0,87 | 0,77 | 0,86 | - - 6/500 1,7
(=)
o




I'maBa 4. AKYCTUYECKHUE CUT'HAJIBI B ATMOC®EPE, KAK PE3YJIBTAT
HECTAIIMOHAPHBIX ITPOIECCOB B KPATEPE U3BEPI'AIOIIEI'OCA BYJIKAHA

Bo Bpemsi 3KCIUIO3MBHOM JESATENBHOCTH aKyCTHMYECKHWe CUTrHainbl juanazoHa 1+10 T’
PETUCTPUPOBAIIMCH HA MHOTHX BYJIKaHax Mupa (Stewart, 1959; Tokapes, 1964; Tolentino, 1973; Tanaka
e.a.,1974; Nain,1976; Minakami a, o., 1979; Wilson R.C., Forbes B.R,1984). 1lox pyKOBOACTBOM U IIPU
HEIMOCPEICTBEHHOM Y4YacTHM aBTOpa MOYTH Ha BCeX M3Bepraromuxcs ByjakaHax Kamuatku B 80+90
roasl mpoBoauiack peructpaius AC. Bo Bpems usBepkenusi CesepHoro npopsiBa BTTHU AC Obutn
3apETHCTPUPOBAHBI C JIOCTATOYHON pa3pemiaronieil CcrmocoOHOCThIO U BIEPBBIE B IPAKTUKE
BYJIKAHOJIOTHYECKUX HCCIEAOBaHUM MPOBEACHA MX KiIacCU(UKAIMs, TPAaBOMEPHOCTh KOTOPOM Oblia

MpOBEpEHa Ha JPYTUX U3BEPIKEHUSIX.

4.1. Tunbl BYJKAHNYECKHX AKYCTHYECKUX CUTHAJIOB
B cenrsiope 1975 r. mpoBoaminace peructpamus AC Ha CeepHoMm mpopsiBe. [loapodHOE
OINUcaHie pa3HO0Opa3usl SKCIUIO3UBHBIX ABJICHUN B 3TOT MEPUO]] JaHO B KHUTre Boasuioe mpewjunnoe
Tonbauunckoe uszeeprycenue (1984). Cxema pacrloOKEHUS ITyHKTa PETUCTPALUA OTHOCHUTEIBHO
ucrounnka AC npuseznena Ha puc. 2.3. Ilo ¢popme 3amucu AC, 3apeructpupoBannbsie Ha CeBepHOM
npopsiBe BTTH, ¢ onpenenenHoil noyel ycioBHOCTH, ObUIH pa30UTHI HA NATh TUMHOB (puc.4.1):

I — kmaccuueckas opma ygapHOW BOJHBI, 00pa3yrOIIEHCsl MPU B3PHIBE KOHJICHCHUPOBAHHBIX
B3pHIBUATHIX BEIIECTB Ha OOJBIIOM pACCTOSIHUM OT HCTOYHUKA (Cadosckuii, 1945),
XapaKTepu3yIomascs pe3kuM  (POHTOM  TOJIOKUTENBHOTO  HMMITylbca U Oolee
MIPOJOIDKUTEIBHBIM OTPULIATEIIBHBIM UMITYJIBCOM, MEHBIIUM 110 aMIututy e (AP+> AP);

I — ¢dopma 3amucu ¢ pe3KUM MEepeaHHM (POHTOM MOJOKHUTEIHHOTO W OTPHUIIATEIHHOTO
UMITYJIbCOB, Kak nipaBmiio, AP = AP., a 3aaauii GPOHT OTPHUIATEIHLHOTO UMITYJIbCa OJIN30K K
JKCIIOHEHTE;

IIT — ornuuaetcs ot Il pe3kum GpoHTOM OTPUIIATETLHOTO UMITYJIHCA;

IV — npeacraBisier kojeOaHUs, COCTOSAIIME M3 YETKO BBIPAXKEHHBIX IBYX IMOJOXKUTEIbHBIX H
OJIHOTO OTPULIATENBHOIO UMITYJIbCA;

V - kBazucuHycouanbHas popma ¢ Hepe3KUMHU (PPOHTAMU UMITYJILCOB 00EUX MOJISPHOCTEH.

[To anamoruu ¢ BO3AyMIHBIMH yaapHbIMH BosiHamu (BYB), Bo3HuKarommummu mpu B3pbIBax
B3PBIBYATHIX BELIECTB B Bo3ayXxe (Cadosckuii, 1945), paccMaTpUBaJINCh ciienytomue napamerpel AC:

1) u30bITOUHOE MakcuManbHOe naBieHue B (aze cxxatus AP, [Ila];
2) Bpemst aercTBUs (a3bl cxaTus I [c], 01 KOTOPHIM MOJpa3yMeBaeTcs MPOMEKYTOK BPpEeMEHH,

3aKIIIOYCHHBIH MEXIy MepeaHUM (POHTOM M TpaHHUIEH, Iie M30BITOYHOE TaBJICHUE PaBHO

HYJIIO;
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¢
3) BeNMYMHA UMITYJIbCA, BEIYUCISEMOTO 0 hopmyde; I, = '[ JIP(ydt [11ald];
0

4) aHanoru4HbIe MapaMeTpbl, XxapakTepusytomue ¢a3zy paspsokenus; AP, T, 1.

Siwwwﬂf
| om |

Puc.4.1. ®opmbI UMITyTIbCa TUTIOB BO3IYIITHBIX YAAPHBIX BOJH, BOZHUKABIINX BO BpeMsl 3KCIIO3UBHOM
aktuBHOCTH CeBepHoTro TIpopsiBa BTTHU, mocTpoeHHBIE ITO CPETHECTATHCTHIECKUM ITapaMeTpaM.

KauecTBennoe ACJIICHUC AC Ha THOEBI MOATBCPKAACTCA CPCAHCCTATUCTUYCCKUMH JaHHBIMU
(Tabm. 4.1.), MONyYEeHHBIMH IIyTEM OCPEAHEHHUS IapaMeTPOB HMIYJIbCOB, 3apETHCTPHPOBAHHBIX
14.09.1975 r. ¢ 8 mo 12 gacoB Ha cranuuu BIAII (A = 9 km). BeiOupanuch UMIyIbChl, KOTOPBIC
6€301uO0YHO MOKHO OTHECTH K TOMYy HIM WHOMYy Tumy. Pacmpenenenust B cepusix tumnoB AC

sHaueHuit AP+ u I+ OIu3KH K JIOTHOPpMAJIBHOMY, XOTA aCUMMCTPHA U S3KCHECC HE OTIIMYHBI OT HYJIA.

Pacnpenenenus 3HaueHuit 7y u T OJIM3KH K HOPMAJIbHBIM.

Tabmuna 4.1.
Cpennecraructudeckue napameTpbl AC, 3aperucTpupoOBaHHBIX BO BpeMs n3Bep:keHrss CeBepHOro mpophiBa
BTTH.
Tu | N g AP, T, Ig I, Ig AP. . lg I a £ y
TIBI /T |AP/AP | 1./ L
AC m o m a m o] m a m o m o
I {30]1,19{0,11|0,440,09]0,52] 0,18 | 1,06 | 0,18 |0,82]0,28 (0,50 (0,38 0,54 | 1,27 [1,06
1 (38/1,38)0,22]0,40]0,10]0,66( 0,29 | 1,43 | 0,21 [ 0,66 | 0,20 | 0,94 ]0,32]0,60| 0,89 |0,52
mnrj|20(1,5140,160,33 (0,090,771 0,21 | 1,52 { 0,18 | 0,53 {0,21]0,93]0,21 |0,62| 0,97 |0,69
IV |124]1,24]0,17/0,59(0,12]0,62| 0,35 ] 1,38 | 0,11 {0,90]0,15]1,02|0,15]0,65| 0,72 10,40
vV 145]1,09]0,11{0,57/0,09]0,56] 0,16 | 1,12 | 0,12 10,80]0,18]0,68(0,19]0,71| 0,95 ]0,75
AC III THna UMerOT caMoe GOJBIIOE CPEIHECTATHCTUYECKOE M30BITOUHOE NaBileHue AP, =

32,4 Tla u HaumenbIIee Bpems aeiictBus = 0,39 c¢. Hanmenninee A}_’+= 12,3 Ila umeer V tan AC

¢ 1:=0,57 c. CynecTBEHHO Pa3IMyHBI Il KQKIOTO THIIA APAMETPhl @ = TI./T, B= AP./AP. u

y=1./1. Haubonee cOanancupoBaHHbIM uMnyibcoM sBisgercss AC I tuna npu y=1,06.
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B ¢wusuke B3pbiBa ucnonwsiytorcsa 3aBucuMoctd APy = fi(Eyr), I+ = fo(Eor), T.= f3(Eor),
KOTOpBIE OTpa)kalOT 3aKOHOMEpPHOCTH pacnpocTpaHeHuss BYB, rne Ey - sHeprus HUCTOYHMKA
B3pbIBUaTOro Bemiectsa (BB), r - paccrosune 1o ucrounuka. [Ipu B3psiBax BB npunsto Bmecro Ey
UCTIONIB30BaTh TPOTHJIOBBIM OSKBUBAJEHT B Kr. Ha oOCHOBaHWMM 3akoHa TOAOOHMS OOBIYHO
paccMaTpHBalOT napameTpbl BYB B 3aBUCHMMOCTH OT NPHBEIEHHOTO DACCTOSHHS F = r/QI/ 7,
MHorouuncieHHble paboThl IO U3YUYEHHIO pacnpocTpaHeHus BYB oT B3pbIBOB MO3BOJIWIN MOTYUYUTh
ps SMIUPUYECKUX (POPMYII, UMEIOLINX, B OCHOBHOM, BHJI CTEIICHHBIX MHOTOYJIEHOB, BBIPAKAIOLINX
sapucumoctu AP+= fi(r ), L.=f>( r ), T.=f3( r ) nns pasnuuHbix BugoB BB u ycnosuii nposenenus
B3pbIBa ( BO3JYLIHbIE, HAKJIAaHbIE U KaMy(JIeTHbIE B3PbIBbI)

B pabore (Cmonus, ILleiimauna, 1981) uccrnenoBanuck cinabeie BYB (4AP; < 100 Ila),

1/3

BO3HHKAIOIINE OT B3PHIBOB HAKJIAIHBIX 3apsAI0B B obsactu 10 < r= r/Q"" < 1000. Ha ocHOBaHuu

OOJIBIIIOTO OKCIICPUMCHTAJIBHOT'O MaTCpHrajia NOJYUCHBI CJICAYIOINE 3aBUCUMOCTHU:

JIP.=4,4%10° (0" /r )™ ; @.1)
1, =220%0%/r; 42)
¢./0" =3,15%107 Igr (4.3)

®opmyna (4.3) B mmanmazone 100 € r < 1000 yHOBIETBOPUTENLHO ANIPOKCHMUPYETCS
3aBHCHUMOCTBIO

¢ =1,32%10° Q" 4.4
Jlia pukcupoBaHHON TOYKM HAOJIOIEHUH JIOTUYHO pacCcMaTpuBaTh 3aBUCUMOCTH I+ U T+ OT
AP.. cnionways ¢hopmyisl (4.1), (4.2), (4.4), 5T 3aBUCUMOCTH MOKHO TIPECTABUTH CTCTIEHHBIMH
Gyukpsmu Tuna y = 10"x" win lg y = n Ig x + m. Jlns AC ot ByJIKAHHYECKHUX B3PBIBOB OTH
3aBUCUMOCTH HaXOAWIUCh METOJJOM HaMMEHBIINX KBaJApaToB A Kaxaoro tuna. Kosgpunuentsl n

" m TIPUBCJICHLI B Ta6J'II/II_IC 42, a CaMU KpHUBbBIC IIOKAa3aHbI Ha pHC. 3.

Tabnuua 4.2.
DKcrnepuMeHTanbHble 3aBUCUMOCTH I, T. oT AP, niis pa3nuuHbiX THIOB AC
Tunet AC L=10"AP" .=10"AP"
m | n m n

I -1,12 1,40 -0,29 0,34

11 -1,05 1,25 -0,81 0,29

111 -0,91 1,12 -0,62 0,14

v -1,52 1,75 -0,74 0,40

\Y -0,82 1,27 -0,59 0,31

HaKJIATHBIC 3aPs/IbI -1,74 1,40 -1,39 0,44

100 < r< 1000
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Puc.4.2. 3aBucuMocCTs BpeMEHH AeHCTBUS T U UMITyJIbca 11 pas3bl cxxaTus OT U30bITouHOTO naBneHus AP, 1is
pazmuuHoro tuna AC, 3apeructpupoBaHHbIX Bo BpeMs uzBepkeHust CII BTTU B centsiope 1975 1.

Ha puc. 4.2 B 3aBucumoctsx T = f(AP4) u I, = f(AP,) X0po110 BUIHBI PA3IUYMS BbIIEIECHHBIX
o gopme u cpeTHecTaTHCTUIeCKUM MapameTpaM Bynkanunueckux AC. [ToBeneHne 3aBUCUMOCTH Ty =
fAP,) nns AC 11 u III TumoB OJIM3KO K TOBEACHUIO KPHBOW JUIsI HAKJIAJIHBIX 3apsioB, HO C
MOCTOSIHHBIM TpeBbinieHueM T okono 0,2 c¢. Haubonee cunbHO 00€ 3aBUCUMOCTH OTJIMYAIOTCS OT
KpuBbIX sl HaknaaHeix 3apsanoB migt AC IV u V tunos. Kpupas mns AC [ Tuma 3anumaer
poMexyTouHoe 3HaueHne Mexay kpubIMu Juist AC I+ tTunos u AC IV+V tunos.

[To hopmynam (4.1) u (4.2) pacCUUTHIBAJICS TPOTHIIOBBIM SKBHUBAICHT ) IO MAaKCUMAIbHBIM U
MUHUMaIbHBIM 3HaueHusM APy, I, u cpennecratuctudeckom APy mia kaxaoro tuna AC (tabn.4.3).
HaGmronaercst pacxoxaeHue TpPOTHIOBBIX SKBUBaNIeHTOB Qp u Q@ IlpuueMm, c yBenumueHuem
napaMeTpoB BOJIHBI B JgaHHOW Touke m3Mmepenwst st I u I tumoB AC, cremeHb He MOao0Ous
3HAUYUTETLHO YMEHbBIIAeTCsl, ocTaeTcsi 0e3 m3MeHnenuid st IV, V tunoB u cnabo msmensiercs s |
tuna. PacxokneHue TPOTWIOBBIX SKBUBaJNEHTOB @p U @ HaOmomaeTcss TpH  OBICTPOM
HECTAIMOHAPHOM CropaHuy 066EMOB (3-10 M) BO3IYIIHBIX B3PhIBUATHIX cMeceil. Tak, I rOpeHHH
co ckopocthio (pporta V' = 100 m/c, Qp/Q;=0,3 - 0,4, amipu V' =10 m/c, Qp/Q;= 0,1 - 0,2. To ecTb
YeM MEHBIIE TUIOTHOCTh SHEPTOBBIJCICHHUS B UCTOYHUKE, TEM OOJBIIEC PACXOKICHUE TPOTHIIOBBIX

9KBUBAJIEHTOB, onpeeaeHHbIX 10 AP u 1.
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Tabmnuma 4.3.

TpoTuoBEIii SkBHBaTeHT BYB 10 THIAM, 10° KT,

vl alerom oo e (e

O g

I 0,23 | 0,92 6,40 0,08 | 0,74 0,14 0,11
11 0,72 | 4,64 | 13,63 | 0,08 | 048 0,34 0,17
11 1,15 | 3,20 | 10,53 | 0,14 | 0,86 0,30 0,16
IV 0,28 | 0,84 | 10,50 | 0,05 | 0,58 0,08 0,09
\Y 0,21 0,26 6,21 0,04 | 0,98 0,06 0,04

[Io ¢popme 3anmcu [ tun AC sBasercs cnaboil BO3AYLIHOW YyJIAapHOW BOJIHOM, MMEIOLIEH
xapakTepHbie Uit Heé ocodennoctu: APy > AP.; 1.< T.; I,=I.. CperHecTaTUCTUIECKHIA TPOTHIIOBBIN
skeuBaneHT Qp = 230 kr. Ho B Toxe Bpems, ans CesepHoro mpopeiBa BTTU 3aBucuMOCTh Ty =
f(AP,) otnuyaeTcss OT HKCHEPUMEHTAJIbHOM KpUBOM Ui B3pBIBOB HApYXHBIX 3apsiioB. He
UCKJIIIOYEHO, 4YTO BO3HUKHOBeHME 73Toro Tuna AC CBS3aHO € BO3IYIIHBIMM B3pBIBAMH,
BO3HHUKAIOIIMMU B PE3yJIbTaTe JIETOHAIIMH B3PBIBOCIIOCOOHBIX BYJIKAHHUECKUX Ta30B MPH OKUCICHUU
UX KHCIIOPOAOM BO3/yXa.

Oco6ennocteio AC II tuna sBisiercss AP:< AP. w I, < I, T. €. IOJHBIA UMITYJIbC HE PaBEH
aymo. IIpu 3ToM 3aaHMI (PPOHT OTPULIATEILHOIO MMITYJIbCca ONU30K K PKCIOHeHTe; Qp = 720 Kr.
Hannprii Tum AC Taxoke cieayeT oTHeCTH K ciiadbbiMm BYB, cBsi3aHHBIM ¢ HecTallMOHAPHBIMHU
IIPOLIECCaMH, BO3HMKAIOUIMMM IPU MCTEYCHMM IIEIUI0 - Ta30BOM CTPyHM M3 KpaTepa BYJIKAaHa
(CBEpX3BYKOBOM CKa4OK). DKCIIOHEHTa 3aJHEr0 (PpoHTa OTPHUIATEIHHOTO HUMITYJbca OOBICHAETCS
OBICTPOI KOHJIEHCAIIMEN BOJASHOTO Mapa, KOTOPbI cocTaBisieT 0KoJI0 99% B ByJIKAHUYECKUX razax.

[T tun AC 630k k AC 11 Tuna mo quHamudeckum xapaktepuctukam: AP.> AP.; T, < T. Tak
xe kak u s Il tuna, popma kpusoit Ii = f(AP,) Onu3ka K 3aBUCUMOCTH JJIsl B3PBIBOB HApY KHBIX
3apsI0B C CUCTEMaTUYECKHM 3aBbinieHueM Ty Ha 0,2 cekyrasl Qp/Qr = 0,16-0,30; Qp = 1150 kr. AC
II u III TMHIIOB MMEIOT HAaMMEHbIIEE 3HAUEHUE T+ OTHOCUTENIBHO ApYyrux TMnoB AC, uTo yKa3bplBacT Ha
HauMeHbIINNA pasmep ux ucrouHuka. Ilo-eugumomy, AC II u III TunOB BO3HMKAIOT B pe3yibTare
OBICTPOTO JIBWXKEHHUSI CTPYHM IEIUIO-Ta30BOM CMecHu W3 XKepja BYJIKaHa, KOTOPOE B IEPBOM
NpUOJIMKEHNH MOXKHO paccMaTpuBaTh, KaK HMCTEUEHHME ra3a U3 COIJIa C BOSHMKHOBEHMEM CKauka
VIUIOTHEHUs] Ha TpaHuLax cTpyu (Livshits, Bolkhovitinov, 1977). JleficTBuTtenbHo, Ha (oTorpadusix
U3BEP)KEHHUs] TIpU ONArompusATHBIX ONTHYECKHX YCIOBUAX HaOmonaiorcss BYB, paauansao
pacnpoCTPaHSIOLIUECS OT BEPTUKAJIBHOTO MEMI0-ra30Boro crosoa.

AC 1V Tuna npencraBiseT UMITYJIbC, COCTOSIIIMKA U3 IBYX (a3 ckaTus u ¢asbl pa3peskeHUs,
npUYeM aMIUIMTyAa (a3bl pa3pexeHnss CpaBHMMA, a MHOIZIA U IIPEBOCXOAUT aMIUTUTYAY HauaabHON

dazbr cxatus. Qp/Qr = 0,08+0,09; “0p = 280 xr. Ilo dopme 3anucu IV tun AC HanommuHaer
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BO3YIIHYIO BOJHY, PETUCTPUPYEMYIO TIPU B3pbIBaxX Ha BHIOpOC (Reed, 1963). IlepBbiii uMmynbc npu
MOJ3EMHBIX B3pBIBAX CBS3aH C PAa3BUTHEM KaBepHBI M OOpa30BaHMEM KYIOJa 3a CYET BBITECHEHUS
IpyHTa B CTOPOHY CBOOOJHOM MOBEPXHOCTH, @ BTOPOH — ¢ MPOPBIBOM ra3oB B atmocgepy. [Ipuuem
CKOPOCTh pa3jieTa TPyHTa B SIHUILEHTPAIBHOW 00JacTH OJIM3Ka K CKOPOCTHU JIBMDKEHHSI CBOOOHOM
noBepxHoctu (okyuaes u op., 1963).

B sTOM ciyuae naBieHHe Ha rpaHUIle KyIoja 3aBUCUT OT CKOPOCTH (V) MOabeMa CBOOOJHOM
nosepxHoctu: APy = vpyC; rne pp = 1,29 KI/M® - IIOTHOCTh Bo3ayxa, C — CKOpOCTb 3ByKa.
HauOonpmmii XapakTepHblil pasMep MCTOYHMKA COM3MEPUM C pa3MepoM KpaTepa BYyJKaHa U
cocrassier okono 100 M. ITo popmyie (4.1) paccuntsiaem wis AC IV tuma APy = (3+9)10° ITa. B
3ToM caydae v = 60+240 m/c, 4TO XOpOIIO COTJIaCyeTcsl CO CKOPOCThIO pasneTa 6oMO BO Bpems
peructpaunu AC Ha CeBepHom npopeise bTTH, onpeneneHHoM 10 KHHOCBEMKE.

[Tateiit Tum AC umeer MHoro oobmiero ¢ IV u paccMmartpuBaeTcs, Kak NMpeAeibHbIA Ciydai,
KOIJla HPOUCXOAUT TOJIBKO HPOPBIB Ta30B C JO3BYKOBOW CKOpocThio. CiemyeT OTMETHTb, YTO
W3MEHEHUE TIIyOMHBI 3aJI0)KCHHSI BBIOPOCOB OOBSACHSET pa3sHooOpa3ue (opM BO3MYIIHBIX BOJH
nepexoanoro tumna ot [V k V.

Hannas knaccudukanus Obuta moaTBepxkaeHa npu perucrpanuu AC Bo BpeMs H3BEpKEHUH
Apyrux ByikaHoB: IOxuoro npopsiea BTTU 1976 r. (@upcmos, Cmopueyc 1978% Cmopueyc, 1985);
BEPIIMHHOTO M TT0O0YHOTO KpaTepoB ByikaHa KmtoueBckoro B 1983 1. (@upcmos, Cmopueyc, 1987;
Yynuyzoe, @upcmos, 1992; @upcmos, Kpasuenxo, 1995). Ha puc. 4.3 mpuBeneHsl oOpasibl 3anucei

AC 1151 3TUX U3BEPIKEHUM.

Ion BTTU MpopbiB"llpeaAcKa3aHHbIA" BynkaH KnrouyeBckon '
2.X1.1976r., 2A=1,9xm 3.V1.1983r., A =3,9km 18.VIIL.1987r., A =14,6Km

v A || m b «/\V/\\ IV B \%
&lmma j %{Jzo Ma % M\lo,z na%

. Qupcmosg I111., Cmopueyc A.B. O BO3IyIIHBIX YIOApHBIX BOJHAX M BYJIKAHWYECKOM JAPOXKAHWH, COMPOBOKIABIINX
bonbinoe Ttpemmuuoe TonbaunmHckoe usBepikenue// Ortuer: «M3ydeHue BYJIKaHHMYECKOTO IpOKaHMsi NpU bosbimiom
TpemuHHOM TonbaunHcKkoM wm3BepxkeHnn B 1975-1976 rtr.». @onmel HacTuTyra Bynkanoiormu J[IBO PAH.
[TerponasnoBck-Kamuarckuii. 1978. C. 8-46.
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s FOIT BTTU B ocHOBHOM OBLT XapakTepeH CTPOMOOJIMAHCKU (bapbomupyroujuit) pexxum
AKTUBHOCTH, C HENpEephIBHBIMH BbIOpocaMu OOpBIBKOB JaBbl moutd Oe3 memna. Ha puc. 4.3a
IpUBEAEHbl Komuu peructporpamm 3anuceit AC B asrycre 1976 r. Ha paccrosHuu 1,9 kM or
Kparepa. M30bITouHOE nMaBieHue B ¢asze cxkaTus ObuTo 3akimroueHo B mpenenax AP =10+100 I1a, a
JumTenbHOCT,  a3el  coxkatus I+ = 0,1+0,14 c¢. Kak Oymer mokaszaHo panee, XapakTepHoe T+
OTIpE/ICIIICTCS Pa3MepoM KpaTepa, KOTOpbIid ObLT 3HaunTeIbHO MeHbIe Ha KOIT BTTU o cpaBHeHUIO
¢ kparepom BToporo konyca CII BTTU. Cnenyer ormeTuth, yTo cooTHomienne AC mo Tumam st
ByskaHckoil gesrenbHocT Ha CII BTTU u  crpombGomuanckoit Ha FOII BTTU cymectBeHHO
pazmuuanock. Ecom gna  CII BTTU  mpeobmagamu AC 1 +III Ttumos, to mma FOII BTTU
6onpmmHCTBO AC oTHOCHIHCH K [V,V THmam u ouens penku O0bt AC ILII Tuma.

3aBucumocts I+ = f(AP:) misa pazmuunbix TunoB AC crpownacsk s KOxxHOro mpopsiBa 1o
Toi ke meronuke, uro u g CesepHoro npopeiBa BTTU. Kak Buano Ha puc.4.4, nabmogaercs
Y/IOBJIETBOPUTENLHOE COBIMaJieHUE KpuBoi 3aBucumoctu I+ = f(APy) nns AC 1 Tuma u cuibHOE
paznuuue kpuoi 111 AC IV+V TUIIOB 110 OTHOIIEHHIO K KPUBOM /JIsl B3pbIBOB HAKJIAHBIX 3apsI0B

(Cmonuu, Illeitmnaun, 1981).

%

/ I Tun

IV+V Tun /y
W'

/

umnynec, Ma*c
w

N

HaKJIaJAHbIC
3apAabl

0 20 40 60 80 100
n3bbITouHOE AaBneHue, Ma

Puc.4.4. 3aBucumocts umnysbca I, gaspl cxatus oT U30bITOUHOTO AaBneHus AP, i pasnuuHoro tuna AC,
3aperucTpupoBaHHbIX BO BpeMst u3Bepkenus FOII BTTU B asrycte 1976 r.

s nonumManust GU3MKK SKCILUIO3UBHOTO Mpolecca OOJbIION HHTEpeC MPEACTABISET CBIA3b
aKyCTUYECKOI'0 U CEMCMUYECKOTO CUTHAJIOB, T. K. COOTHOIIEHUE aMIUIUTY ]l 3TUX CUTHAJIOB YKa3bIBaeT
Ha TIyOMHHOCTH Tpouecca. Eciu nmporecc mOBEpXHOCTHBIHM, TO B BO3AYX NEPEeXOAUT OOJbIIAst OIS
SHEpPruM, 4yeM B rpyHT. [Ipu 3arny6rieHHOM mpoliecce SHEPrusl pacpeesieTcsl MeXAy aKyCTHUECKUM
Y CEHCMHUYECKUM U3ITYYEHHUSIMU B JPYTOM COOTHOILIEHUH.

Paccmotpum cootnomenue Bl u AC st FOxxnoro npopsisa BTTU B nepuoxn [.XI1.1976 1. ¢

074 20 mun nmo 079 25 muH. Perucrpanus Benach Ha pacCTOsiHUM 2,4 KM OT KpaTepa, MpH STOM
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3anasapiBanie AC OTHOCHUTEIBHO CEHCMHYECKOro CurHaja coctaBisiio At =t4 - t¢ = 5,0c. B]I 3a
3TOT NEpPUOJ BPEMEHM HOCWIIO CHa3MaTUYEeCKHH XapakTep C SpKO BBIPAKEHHBIMH LyraMH U
KoJIeOaHUAMU aMITUTYbl OT 2 10 15 mim. Ilpu cpaBHeHnu Bpemenu mnosiieHust AC 1 MOMEHTOB
yBeIMUeHus: aMmIuuTyasl B/l ¢ yueTom pazHOCTH paclpOCTpaHEHUs aKyCTUYECKUX U CEHCMUYECKUX
BOJIH XOpOIIEH KOppessaluu He HaOII0AaeTCs, XOTS B OTAEIbHBIX ClIydasX yBEJIWYEHHUE aMILIUTYAbI

B/l coBnagaet ¢ MomeHTaMu nosiBaeHus AC.

M
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Puc.4.6. HopmupoBaHHBIE OTHOAIOIINE aMILIH-
tynel BJl (A%) B wuHTepBame 8 ¢ mepen
nosieienueM AC I tuna (a) u IV+V tunos (6); t4 —
BpeMs TosiBlicHUsT Ha perucrorpamme AC, f¢ —
BpeMsl MPHUXOJa CEHCMHYECKOH BOJHBI COTIACHO
rojorpada.

Ha puc. 4.6 nokazansl HopmMupoBaHHble orubatomue B/l 3a 8 ¢ nepen nossnennem AC. Ha
00O0OIIEHHBIX KPUBBIX, IOJYYEHHBIX METOJOM HAJIO)KEHUs SI0X, HaONIoAaeTcs YyBEJIUYEHUE
ammuTy el Bl Gonee yem B 2 pasa 3a 4,5 + 5,5 ¢ nepen nossnenueM AC tumnoB IV,V u BugHO
cnaboe nsmenenue ammuty el B/l mist AC I tuna. JlanHbiii ¢akT yka3elBaeT Ha TO, UTO MPOIECC, B
pesyabTate KoToporo renepupytorcst AC I tuna, aeiictBuTenbHO noBepxHOCTHBIN. [lo-BuanmMomy, oH
CBSI3aH C B3pBIBAMHU B3PHIBOCIIOCOOHBIX BYJIKAHMUYECKUX Ta30B HAJ KpaTepoM BYJIKAHA TPU HUX
B3aMMOJICHCTBUM C KHCIOpPOJAOM aTMoc(epsl, Ha YTO yKa3blBaeT MeHbllee 3HaueHue I st AC |
tumna 1o cpaBHeHuto ¢ Iy s [V u V tunos AC. Ipu sxcrno3usix, renepupyommx AC IV u V tunos,
YacTh SHEPrUU B3pbIBA IEpEJacTcs B TPYHT, 4YTO HaOmomaercss Ha puc.4.6.0. D10 sABIseTCS

KOCBCHHBIM IOATBCPKIACHUCM SaFJ'IY6J'IeHHOCTI/I HCTOYHHKA, KOTOPBIM MOXKET OBITE mponecc
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paspyieHus “my3bIps’ Ha TMOBEPXHOCTH JNaBbl. [Iporiecc, B Kakoii-To Mepe, aHAJIOTHYHBIM B3PBIBY
B3pBIBYATHIX BEUIECTB HA BEIOPOC.

Anammz  ¢opmer  3amucu AC, CONMPOBOXKIABIIMX H3BEpKEHHWE MMOOOYHOrO KpaTepa
«IIpenckazannbiity (Bynkan KitoueBckoit) B 1983 1., mokaszan, 4To peructpupoBayiuch e xe [ + V
tunbl AC (puc.4.7). Ocobernnocteio AC OT W3BEp)KEHHMsI TOOOYHOTO KpaTepa SBISICTCS MPHUXOI
BTOporo cijaboro wmmiyibca uepe3 0,3+0,4 c., KOTOpBIA CBS3BIBAETCS HAMHU C HEJIMHEHHBIMHU
TporieccamMu B JKepJiie ByjKaHa (cM. pazzaen 4.3).

Kpome toro, Beimenserca emé oauH tan AC (VI), koTopble OTIMYAIOTCS OT OCTaIbHBIX
“XBOCTOM” 3aTyXxaroumx konedanuit. B padote (Kosanes u op. 1980) BbICKa3bIBAETCS MPEAIIONOKEHHE,
qT0 Takre AC MOTYT OBITh CJIEICTBHEM IIETIOYKH CIECIYIOIIUX IPYT 32 APYTOM BO3IYUIHBIX B3PHIBOB.
Ha nam B3risin, MexaHU3M BO3HMKHOBEHHS MOJOOHBIX CUTHAJIOB OOYCJIOBJIEH aBTOKOJIeOaTeIbHBIM
MPOLIECCOM CKOPOCTH HWCTEUYEHHS, TEIIO-Ta30BOM CMECH, KOrja TMocjie pa3pylleHHsl My3bIps
NPOMCXOIUT CPAaBHUTEIBHO JJIUTEIbHOE €€ HCTeueHHe. BO03MOXHO, aHAJOTMYHBIA mpolecc
HaOJIOMaJICs TIPH pa3pyIIEHUH CTEKISTHHBIX c(ep, HAOIHEHHBIX Ta3000pa3HbIM (ppeoHOM B paboTe
(beiikep u op., 1986). Dopma B3PBHIBHOW BOJHBI TMPH pPa3pylICHHWH TaKUX CTCKISIHHBIX cdep
HANIOMHMHAET yOBIBAIOIIYI0 CUHYCOUJANTBHYIO BOJHY C TPEMS OTYETIUBO BBIPAXKEHHBIMH IMUKAMH, YTO
00BsICHAETCS YaCTUYHOM KOHJeHcauuel (peoHa Bo BpeMs B3pbiBa. Kak M3BECTHO, BYJIKaHHYECKUE
ra3pl COCTOSIT, B OCHOBHOM, W3 IapOB BOJBI, M TPOIECC KOHIEHCANU 00s3aTeNBHO JOJKEH UMETh

MCCTO IIpHU BYJIKAHUYCCKHUX B3PhEIBaXx.
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Puc.4.7. Ilpumeps! 3ammceit AC, 3aperucTpupOBaHHBIX Ha CTaHIINU K, BO BpeMs HU3BEep KeHHS ITOO0THOTO
kparepa ByJakana KirodeBckoro «lIpeackazannprity, 1 uX pa30oueHue 1o THUIIAM.
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Cpenu AC nobouHoro kpatepa «IIpenckazannslity Haubonee yacto peructpupoBanuck AC II
u IV tunos, npaktuuecku He Habmomanuch AC I tuna. Jlns cpaBHenust AC, 3aperucTpUpOBaHHBIX
Ha lOxnHoM mpopsiBe BTTU u nobGounom kparepe «llpenckazanssiiiy (IIPH), B Tabmuue 4.4
IPUBEJIEHBI UX CPEJHECTaTUCTHUeCKue mapaMmerpbl. [Ipuuém s akyctuueckux cursanoB FOxHoro
npopeiBa BTTU Bce mapamerpsl NpHBEIEHBI K pPacCTOSHUIO r = 3,9 KM IO 3SMIHUPHUYECKUM

3aBUCHMOCTSIM paOOTHI (Cmonuii, eiimaun, 1981).

Tabnuua 4.4
OcnosHele mapameTpsl AC mobounoro kparepa «lIpenckazannsiity u FOII BTTU u ux
TPOTHJIOBBIH SKBHUBAJIEHT

Tun | Ussepie AP, Tla | r,c |AP,Ia| f1.c a B y |9» | Qnkr | 0¥0;
AC| aue /T | AP./AP I./I | Kr
II ITP]1 11,9 | 0,07 14,8 | 0,09 0,78 0,80 0,62 9,6 20 0,5
BIIBTTU | 104,9 | 0,21 104,0 | 0,30 0,70 1,00 0,70 1003 | 2693 0,4
v [P 6,1 10,09 8,9 0,12 0,76 0,70 0,53 2,3 10,7 10,2
BITBTTU | 39,6 | 0,36 42,2 10,51 0,71 0,93 0,66 126 | 1419 0,1

Ormnune AC xparepa «lIpenckazannsiii» ot FOII BTTU Belpaxkaerca B ToM, uto AC mis
HepBOro M3BepikeHHsi Xyxe cOamancuposaubl: B = 0,7+0,8. O0beaunsier AC 000UX H3BEPIKCHUIA
pas3Iuuue TPOTUIIOBBIX 3KBUBAJIEHTOB (), U (O, oucHEHHbIX no AP; u I, OTHOIIEHHE KOTOPBIX
coctasisieT ~ 0,5 nna AC III tuna u ~ 0,2 g AC V tuna. Paznuunie TpOTHUIOBBIX SKBUBAJEHTOB
00ycloBIeHO OONBIICH UIMTENbHOCTBIO (Da3bl cxkaTHsl UId HaOmogaeMbix BYB mo cpaBHeHuio c
VBB ot HaknagHbIX 3apsJI0B.

[To-BunuMoMy, Takoe pa3auuue MOXKHO OOBSICHUTDH ByMs NpuuuHaMu. C OJJHOW CTOPOHBI, T+
3aBUCHUT OT IuaMmeTpa Kparepa (cm. pazzaen 4.2.1). C apyroit CTOpOHBI, Kak MOKa3alyd IKCIIEPUMEHTHI
Ha ypaapHoil TpyOe (lenvghano u oOp. 1985), CTpyKTypa yHapHBIX BOJIH NPH HAIUYUU B Kamepe
Bbicokoro nasineHus (KBJI) aspoB3Becu TBEPABIX YACTHIl OTJIMYAETCSI OT CTPYKTYPhl YAApHBIX BOJIH
npu 3anogHeHnd KB/l yucteiM razom. IIpm ogHom m Tom xe nasineHnn B KB/l nmpu Hanmuum
a’poB3BecH (POPMUPYIOTCS yAAPHBIE BOJIHBI MEHBIIEH MHTEHCUBHOCTH, HO OOJIBIICH JUIUTEIBHOCTH.
OueBuaHO, oOpa3zoBaHME Temja M UUIaKa Npd  “BYJIKAaHMYECKUX B3pbIBaX~  yBEJINYMBAET
NPOJIOJDKUTEIBHOCTh BpeMeHH (a3bl M30bITOYHOrO AaBieHus. [lo 3Toil mpuumHEe A OLEHKH
SHEPruM Ipoliecca cleAyeT OTAaBaTh IPEANOYTEHUE SMIIMPUYECKUM (opMysaaM ONpeesIeHus
DHEPIrHUH 110 UMILYJIBCY.

Tunver AC, conposodcoasuiue gvlopocwl syakana Kapwvimckoeo ¢ 19701972 ce. Ecnim AC,
3aperuCTPUPOBAHHBIC ITPU U3BEPIKEHUAX, ONIMCAHHBIX BbIIIE, BOSHUKAIN BO BPeMs CTPOMOOINAHCKON
aKTUBHOCTH (0apOOTHPYIOIIMI peXKHM), TO BO BpeMs H3BepkeHus BylkaHa KapeiMckoro AC
COIIPOBOXKJANIM OT/EbHbIE BHIOPOCH (IKCIUIO3MH), OMMCAHMUE XapaKTepa KOTOPHIX JaHO B pasfelne
3.1. BeIOpocsl, pa3HeceHHBIE BO BPEMEHH, MPEJOCTABISIOT BO3MOKHOCTh TIPOBECTH COIMOCTABJICHUE

napameTpoB AC u ceiicCMUYeCKON BOJHBI, 0Opa30BaHHBIX OJHUM W TEM >K€ IMPOIIECCOM BBhIOpOCa.
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B konne 1972 r. kpatep Bynkana umen omoaneo0pasnyto gopmy auamerpom 220 M, Ha JHE
KOTOPOTO a3pOBU3YaJIbHO XOPOIIO MPOCMATPUBAINCH CIIEAbl OTAEIBHBIX BRIOPOCOB B BU/I€ BOPOHOK
muamerpoM 10-50 M. B 3TOM citydae TOTHYHO paccMaTpHUBaTh TaKME BBIOPOCHI, KaK aHAJIOT B3PHIBOB
B3pBIBUATHIX BelecTB Ha BeIOpoc. Kak u3BectHo (Puo, 1974), mipu B3pbIBax Ha BeIOpoc popma BYB
3aBHUCHUT OT INTyOUHBI 3a10KeHus 3apsa (puc.4.8). Ilpu 3Tom HavyanbHast yapHas BOJIHA, MPOIIEIIas
CKBO3b TPYHT, JCHCTBYEeT Ha BO3JYyX Kak IOpILICHb, 00pa3ys HMIIYJIbC «HABEJACHHOW TI'PYHTOBOM
ynapaou BosiHbD (I Ha puc.4.8); Bcien 3a HUM cleAyeT UMIYJbC «Bbixoda raza» (Il ma puc. 4.8),

KOTJIa IPOUCXO/IUT MPOPHIB T'a30B U 00pa3yeTcsi BOPOHKA.

T NOBEPXHOCTHbLIN

| Il 3arny6neHHbIiA

aP

l ———————= BpemsA

Puc. 4.8 3aBUCHMOCTh UMITYJIbCA IABJICHUS B BO3AYIIIHON YJapHOW BOJIHE NIPU B3PBIBE HA BHIOPOC OT IITyOHHBI
3aJ105KeHUs B3pbIBa 110 J.B. Pudy (1974).

IIpy KOHTAaKTHBIX B3pbIBaX M B3pbIBAX Ha MaJbIX INIyOMHAX HaOIOJaeTcs TOJBKO BTOPOM
UMITYJIbC, IPU KaMy(JIETHBIX B3pbIBaX F€HEPUPYETCS TOJIBKO MEpBbIA UMIyIbe. [Ipu aToM npu oHOM
U TOW ke sHepruu B3pbiBa, AP. M MaKcUMaibHas aMIUIMTyJa CEHCMHUYECKOro CHUrHaja OyayT
OTpeNIeNAThCs TIyOMHOM 3aJ105KEHUS B3PbIBA.

Bo Bpemsi usBepxkenus Bynkana Kapemmckoro B 1970 —1972 rr. BYB I tuma Obutn
YpE3BBIYANHO PEKH; OCHOBHYIO Maccy cocrasisiin BYB II tuna, pexe perucrpupoBanucs IV u V
tumnbl. [IppdeM B HEKOTOpBIX ciydasx peructpupyembiii AC  (puc.4.9.r) mmeeT KIIacCHYECKYIO
¢dopmy BYB ot 3armyOneHHBIX B3pbIBOB, IpuBeaeHHYI0 Ha puc. 4.8. ITapamerper AC, a Takxke
COOTHOLLEHUE AP, ¥ MaKCHMAIbHOW aMIUIUTYIbl OKCIUIO3UBHBIX 3emieTpsicenuii  (A"“)

Ka4ECTBEHHO YKa3bIBAIOT HA BAPHALIMIO [Ty OMHBI 3J10KEHHS BHIOPOCOB:
1. TlosepxHOCTHBIE BHIOPOCH conpoBokaatorcss BYB II tuna ¢ AP > 15 [Ta u T, = 0,4+ 0,2c.

st Takux BBIOPOCOB XapaKTEpPHO MCTEUEHHE W3 JKepja ByJKaHa IEIJI0-ra3oBOro MmaTepuaia co
CBEPX3BYKOBOM CKOPOCTBIO. DKCIUIO3MBHBIE 3€MIIETPICEHHS Ul dTHX BLIOpOCOB mmeror 4™ < 3

MKM (puc. 4.9.a).
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2. BpIOpoCcHl € TpPOMEXKYTOUHOM TIiyOMHOM ouara compoBoxpaatorcss AC, KOTOpble MOXKHO
otHectn K BYB II tuna. MakcumanpHass aMIuiMTyAa SKCIUIO3WBHBIX 3€MJIETPSICEHHI IMPEBBIIIACT
A™ < 10 MM (puc. 4.9.6,8). B oboux cayuasx BYB umeror 3amuuii GppoHT OTPHIATENILHOTO
UMITyJibca, OMU3KHUI K SKCIOHEHTE. DKCIOHEHTa 3aJHer0 (PpoHTa OTPUIATENLHOTO HUMITYJbCA, TO-
BUAMMOMY, OOYyCIIOBJIEHa NPOIIECCOM PE3KOM KOHAEHCAIMK IMapoB BOJABI, KOJUYECTBO KOTOPBIX B
BYJIKAHMYECKHX Ta3ax JOXOIuT 110 92%.

3. 3armyOseHHbIe BBIOpOCH comnpoBoknawTcss BYB V tunma ¢ HeOonmbImMM H30BITOYHBIM
masienneM APy < 5 Ila u Ty = 0,8 + 0,2 c. MakcumanbpHas aMIUIUTyAa SKCIUIO3UBHOTO

3eMIIETPSCEHUS IS THX BHIOPOCOB 3HAYMTEIBHO OOJIBILE, YEM IS TIOBEPXHOCTHHIX - A > 10 MKM
(puc. 4.9.r)

[Ipouecc BcmeHuBaHHMsI W (parMeHTalMs MarMaTHYecKoro paciviaBa ¢ oOpa3oBaHHEM
MUPOKIACTUYECKUX TMPOIYKTOB H3BEPXKEHHUS B pe3ylbTaTe pabOThl pacIIMpPEHHUs] PACTBOPEHHBIX B
Marme ra3oB IpH e€ Jera3aliy 3aBUCUT OT TaKUX (DAKTOPOB: XapaKTepa peKrMMa JIera3aliiil MarMbl
(bapbomupyrowuii unu oucnepcuoHHwlIl); CBONCTB MarMbl, MacCOBOTO Pacxoja MarMbl; COCTOSIHUS
BEpPXHEN 4acTH BBIBOJIHOTO KaHana. He3aBucUMO OT THMa aKTUBHOCTH, BYJIKAHUYECKUE aKyCTHYECKHE
curHanbl auama3ona 1+10 I'm B atmocdepe mo (opme 3anmucu U mapameTrpamM UMITYJIbCa JTaBICHUS
MOTYT OBITH pa3OuThl Ha VI THUIOB, KOTOpBIE, B 0OIIEM, OTPa)KalOT MHOTrooOpasue (HU3UIECKUX

nmponeccoB, HCMOCPECACTBECHHO COIIPOBOXKAAOMUX ACTA3AIIUI0 paCIljiaBa.
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4.2. Oco0CHHOCTH reHepanuy U PACIIPOCTPAHEHUS AKYCTHYECKHX CUTHAJIOB
OT BYJIKAHUYECKHUX IKCII03HIl

4.2.1. Xapaxmepuas yacmoma konebanuti AC u ee cesa3b ¢ pazmepom kpamepa

Kak mpaBmiio, 3KCIUIO3MHM TpU BYJIKAHCKOM ¥ CTPOMOOJIMAHCKOM THIAX H3BEPKEHUN
IIPOUCXOJAT Ha JHE KpaTepa INIyOMHON OT HECKOJBKHUX JIECATKOB J0 COTHU METpoB. IIpoaykTsl
B3pbIBa TIEPBOHAYATILHO (HOPMHUPYIOT KPUBOJIMHEHHBIM (POHT TOJIOBHOWM BOJHBL. B manpHeimem
MIPOUCXOJUT TOCTENEHHOE OTAeNeHre (POHTA yAapHON BOJHBI OT Ta30B M B3aUMOJACHCTBHE €0 CO
cTeHKaMu kparepa. OOpasyromascs oTpakeHHas: BOJIHA JIBIDKETCS 10 C)KATOW M HArpeTOi roJIOBHOU
BOJIHOM cpeje ¢ OoJbIlel CKOPOCTBIO, JIOTOHSIET TOJOBHYIO M CIIMBaeTcs ¢ Hel. B pesynbraTte
B3aMMOJICVCTBUSI TOJIOBHOM BOJHBI C BOJIHOWM, OTPaK€HHOM OT CTEHOK KpaTrepa, MPOUCXOIHUT
dbopMupoBaHKe TIOCKOTO ()POHTA yIapHOU BOJIHBI M TOJIBKO 3aTe€M ee u3IyudeHue B atmochepy. B
9TOM  CiIy4Yae 3a XapakTepHbId pa3smep HUCTOYHMKAa BYB 11 ByJIKaHMYECKHX B3pBIBOB,
MIPOUCXOAIINX Ha THE KpaTepa, MO-BUAUMOMY, CIEIyEeT CUUTATh JUaMeTp KpaTepa.

3aBucuMoCTh 4acToThl AC OT pasmepa KpaTepa HarjsiiHO WLTIoCcTpupyeTt puc. 4.10, Ha KOTO-

pom npuBeneHsl AC VI tuna nis 4eTbIpex U3BEp:KEHUM.

CNBTTU, R=9km, | MNPO, R=3,9 kM | KINY, R=9,8 km,
1975 T. 1983 r. 1984 r.

o+

5 MNa

5¢

T e,
. ‘WJ\AANWAW A

KNY, R = 15 Km,

1978 r. 10¢c, ¢
. 10 Na

Puc. 4.10. O6pasue! 3anuceit AC VI tuma, miumocTpupyroIme 3aBUcCuMOocTh 4acToTel AC 0T pasMmepa kpatepa.
Coxpamenust: CII BTTU — Cesepnbiit npopsiB bonbmoro tpenuanoro Tonbaunackoro nzsepskenus; [1PJ] —
nob6ounsIit kpatep lpenckazannsiii; KJIU- BepmmHaHOE n3Bepkenue B. KimtoueBckoro.
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PaccMoTpuM cOOTHOLIEHHE pa3Mepa KpaTepa W BPEeMEHHU JUIMTENbHOCTH (Da3bl CKaTus JUis
HEKOTOPBIX M3BepkeHui (Tabm. 4.5). B kauecTBe panuyca kpatepoB BysikaHa KiitoueBCKOro IpuHSTHI
OIICHKH, TIOJYYEHHBIC TIO0 JaHHBIM a’podoToChéMKu B.H. [Jeuzano (1991). Jlns Ipyrux BYJIKAaHOB
UCIIOJIb30BAJINCh a3POBU3YyalIbHBIE OLIEHKM pa3MepoB KpaTepoB. B mepBoMm mpuOIMxeHuH paauyc
cepryeckoil 00JIaCTH MOBBIIMIEHHOTO JABICHHS, KOTOpasl CIy>KUT MCTOYHUKOM 3aperUCTPUPOBAH-
HbIX AC, MOKHO onpeaenuTsb Kak a = Cy/Z, rne Cp— CKOpPOCTh 3ByKa B aTMoc(epe Ha BBICOTE UCTOU-
Huka h. Ilpu 3TOM yuYWTBHIBAJIOCH, YTO IO MEpE yAaJeHUs OT MUCTO4YHMKA 11 BYB mpoucxoaur
yBeIU4YeHue Iy ~ A (Heimnun, Cmonuin, 1981). JIns Bcex M3BEPKCHUI, TPUBEICHHBIX B TaOIHUIIE

4.5, 6panock cpegHectaructudeckoe 3Hauenue Tr 11 AC IV u V tunos.

Tabmuma 4.5.
Panuyc xparepa u Bpemst JUIMTENBHOCTH (ha3bl U30BITOUHOTO NABICHUS T+
Bynkan lom m3Bepxe- | h, M A xMm r,M 7., c |Cop,M/c| a,m
HUS
1 KapeiMckuii 1970- 1972 1500 3,5 100 0,5 330 129
2 boapmoe TonbaunHCKOE
M3BEpIKEHUE
CesepHsrii [IpopsiB 1975 1100 9,0 100 0,6 330 106
HOxupiii  IlpopsiB 1976 400 1,9 45 0,14 | 340 48
3 BepmunHsIii kpaTep 1983 4750 14,6 160 0,5 320 160
KiroueBckoro 1984 4750 9,8 40 0,3 320 38
1987 4750 14,6 30 0,23 320 35
4 [IpopsiB “IlpenckazaHHblii” 1983 2100 3,9 15 0,08 330 20

Ilpumeuanue. h — BbIcOTa ICTOYHHMKA HaJ YpoBHEM Mopsi; A — pacCTOSHUE OT UCTOYHHMKA A0 ITyHKTa
HaOIIONEHUH; F — paAnyc KpaTepa IO BU3YyalbHbIM HAOMIONCHUSAM UM JAHHBIM a3podOTOCHEMKH; @ — PaIuLycC
cepuueckoil 001aCTH MOBBIICHHOTO JaBJICHHUS, BBIYUCICHHBIH 110 BpeMeHH neiicTBus ¢asbl cxarus (I); Cp—
CKOpPOCTb 3BYyKa B aTMoc(pepe Ha BBICOTE NCTOYHHKA.

W3 nanHbix Tabauiel 4.5 cieayer, YT0 OTHOCUTEIbHOES OTKIIOHEHUE OF = | r-al/r B 6 ciiydasx
u3 7 "e npesbimaet 20%. TakuM 00pa3oM, BHIYUCIEHHBIA paguyc cepuyeckoil 00JacTi MOBBIIICH-
HOTO JIABJICHUSI YAOBJCTBOPUTEIILHO COBIIAJAET C pa3MepoOM Kparepa M, OCHOBBIBAsSCh HA BPEMEHHU
neiictBus as3pl cxxatuss Ty, MOXKHO OLICHMBATH H3MEHEHUS Pa3MepOB Kparepa B MpoIecce 3BepKe-

HUA.
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4.2.2. Ompadicenue pexcumda asmoKoaedanull SKCaI03U8H020 Rpoyecca

8 AKyCmu4eCcKom u ceuCMU4eCcKom U3JIY4EeHUAX

[leppoanyHOCTE B  aKTUBHOCTH UM3BEPralollUXCs BYJIKAHOB OTMEYalach MHOTHUMH
UCCIIEIOBATENIIMA Ha pa3M4HbIX BysikaHax mupa. Jlns BynkaHa KiroueBckoro B pabdote (Kowos,
Ozepos, 1988) pacCMOTPEHO IPOSIBIIEHUE MNEPUOAUYHOCTA B AKTUBHOCTU BYJIKAHA HA OCHOBAHUU
MOJTyBEKOBOTO MEPHOJa BU3YyaJbHBIX HAONIOJEHUN U Bapualluii B AUHAMHKE BYJIKAHHYECKOTO JIPO-
JKaHUS BO BpeMsl H3BEpKEHUs BeplIMHHOro kparepa B 1983-1984 rr. Hamm paccmoTpeHo
IIPOSIBJIEHUE KBA3UIIEPUOJUYHOCTH B aKTUBHOCTH HEKOTOPBIX BYJIKAHOB HAa OCHOBAaHUM PETUCTPALUU
aKy CTHIRCHpCATHAADE. Bcex u3BepkeHnid (Byskana Kapeimckoro, CII u FOII BTTH, BepmuaHOTO

Kparepa ByJjkaHa KIFOUueBCKOTO) BO3HHKAIHM MEPUOJBI, KOTJa HaOI0anach KBa3UIEPHOAUIHOCTh
nosgsieHns AC co ckBaxxHocTeio AT=1,5 + 4 c.

VY HUKAJILHBEIM ClIydacM MOKHO CYHMTAThb ITOABJICHUC KBA3UIICPUOIUYCCKOTO PECIKHUMaA AC Bo
Bpems uzBepxenust CII BTTHU 14.09.1975 r.
B nepuoa ¢ 14 25 mMuH 10 6 4 25 MUH ByJIKaH pa0boTai B MyJIbCUPYIOIIEM PEKUME; IEPUOIBI

MOKOSI YepeIoBaIUCh ¢ KpaTkoBpeMeHHbIMH (30+90 c) BCOBIIIKaMU CTPOMOOIMAHCKONW aKTUBHOCTH,
Korja peructpupoBaiuchk kBazunepuonndeckue AC ¢ AT= 1,5 + 3,8 ¢ 1 HU3MEHEHHEM aMIUIUTYIbI

¢azbl n30bpITOuHOTO NaBiueHus B npeaenax AP, = 1,0 + 3,5 [a.

C 7 a4l mun 1o 8 u 07 MUH HaOJIIOATIOCh OTCYTCTBHE Tay3, ACATEIHLHOCTh BYJIKaHA CTA0U-
JTU3UPOBAach, HO TaKke HaOoIamack KBazunepuoandHocTs nosisienus AC. B kauectBe npumepa
npuBeaeHa 3anuch kBasunepuoguueckux AC u B/, zapeructpupoBannbix Ha CIT BTTHU 14.1X. 1975

r. B 7 4 54 muH (puc.4.11).
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Jnsa mpuseneHHoro Ha puc. 4.11 ¢parmenta 3amucu AC u BJl cTtpomnuchk crnekTpaibHas
wioTHOCcTh MotHocTH (CIIM) curnana u nepenatoyHas (yHKIUS, IpUYEeM B KaY€CTBE BBIXOJHOTO

curHaia paccMarpuBaiiock B/I, a B kauecTBe BXOAHOTO - aKycTHUUeCKoe u3nydenue (puc.4.12).
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Puc.4.12. CnekrpanbHble IIIOTHOCTH MOLUTHOCTH aKyCTUYECKOTO U CECMUUECKOTO U3IIyYEHUH 17151 CUTHAJIOB,
NpUBEICHHBIX Ha pucyHKe 4.11, u rpaduk nepeaatoyHol GpyHKIHMH.

B CIIM akyCTHYeCKOro M3ay4eHHUs YETKO BBIJCISAETCS CHEKTpaibHbId MakcuMyMm f = 0,48
', oOycnosnenusii nepuoanyHocthio mosBieHuss AC. Xors CIIM ceiicMHYecKOro H3Iy4YeHHS
cABUHYTa B o0sacTh Bbicokux 4acTtoT 0,7+1,1 I'u, mepenarounas QpyHKIHS MMEET YETKO BhIpaKeH-
HBI MaKCUMyM IOYTH Ha MakcuMyMme 4acToTbl CIIM akycTHuecKoro u3iayuyeHusi, KOTOpPbIM yKa3bl-
Ba€T Ha ONpEIEIICHHY0 3aBUCUMOCTh (hopmuposanust BJ] ot AC.

J_IJ'IH OYJbCHPYIOIICTO W CTAIMOHAPHOI'O PCIKHUMOB AKTHBHOCTH pacCMaTpuBaiaCb 3aBUCH-

mocthb IgAT =f(lg AP.), npencraBnenHas Ha puc. 4.13. B mepros paboThl ByJIKaHa B MTyJIbCHPYIOIIEM
pexxuMe HaONroAaeTcs TUHEHas 3aBUCUMOCTh Mexny IgAT u Ig AP, koTOpasi paccuuTaHa METOJI0M

HaMMEHBIINX KBajpaToB U umeer Bun IgAT =0,52lg AP, + 0,19. Taxum obpa3zom, yem Ooiblie
CKBa)XXHOCTb, TeM OoJbine sHeprus AC. Bo BpeMs crabuinu3anuy BYJKaHHYECKOM aKTUBHOCTH aM-

wmTyna ($assl U30BITOYHOTO JaBiieHUs M3MeHsuiack B mpeaenax APy = 6,0 + 12,0 Ila, npu nouru
IMOCTOSTHHOM ckBakHOCTH mosBiieHus AC AT=2,2 + 0,21 c.

MO’HO IPENONI0KHUTh, YTO TAKOE pa3IMyue B 3aBUCUMOCTU MexXTy IgAT u Ig AP cBs3aHO C

TEM, 4YTO IIPU MYJIbCUPYIOIIEM PCIKUME IMPOUCXOAUITO NU3MCHCHHUC KOH(I)I/Il"ypaI_II/II/I H pa3MCpPOB KEpJia

ByJIKaHa C COXPAaHCHUEM Pacxojia JaBOBOIO MaTepuaia. B nampHeiIeM xepio ByJKaHa IpUOOpeIio

OIITUMAJIBHBIC PA3MECPhI, 4YTO IIPUBCIIO K CTa6I/IJ'II/IBaI_II/II/I PAYS
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Puc. 4.13. 3aBucumocth Mexay cKkBaxHOCTHIO nosiBneHus AC (A7) n aMmumuTy 101 a3kl H30BITOYHOTO J1aBJIc-
Hus (AP,) 171 MyIbCUPYIOIIETO (a) U CTAlIHOHAPHOTO (0) peXKUMOB.

Bo Bpemst cTpoMOOIMAaHCKON aKTUBHOCTH BEPLIMHHOTO Kparepa ByJkaHa KiroueBckoro B

1997-1999 rr. Habmoganocs nepuoandeckoe nosisiaeHne AC co ckBaxxHOCTbI0 2+4 cexyHbl. Ha puc.

4.14 nokasan mpuMep 3amMcH nosiBIeHUs kBazunepuoanueckux AC u coorBercTByromero B/l Ha

cranunu AIIX Bo BpeMsi U3BEpKEHUSI BEPLUIMHHOIO KpaTtepa ByJkaHa KmroueBckoro 18.VIIL. 1988 r.

HpI/I‘ICM 3anuck AC CABHMHYTA Ha pa3HOCTb BPCMCH np06era AKYCTHYCCKUX U CeCMHUYECKNX BOJH—

31c.
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B. KntoueBckon, 18.08.1987 r. (LT)
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Puc.4.14. Ilpumep 3anucu nosiBiaeHus kpasunepuognieckux AC u coorserctBytoniero Bl Bo BpeMs usBep-
YKEHHSI BEPIIMHHOTO KpaTepa ByikaHa Kirouesckoro, 1987 r.
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C OCJIbIO HCCIICAOBAHUSA B3aMMOCBA3U BZ[ n AC CTPOUJIUCH CIHCKTPHI INIOTHOCTH MOIIHOCTH

(CIIM) u nepenatouHasi GyHKIMS MEXTY CEHCMUUYECKUM U aKyCTUYECKUM M3Ty4yeHusMu (puc.4.15.a,
0).

S o1 0.9
g AC a 6
g 0.8 -
= 0.01
[=y ©
[4) £0.7
= =
= =
90.001 | ! s
Q vV W | 0.6
3 §
g :
2.0001 i 20.5 4
S } 5
= 2
%15 05 L g "
ST BAO 1
3 03+
£
S1E-06 1 —_— 02 |
0.1 1 10 100 0 2 4 6 8 10
yacroTa, Ny vacroTa, 'y

Puc.4.15. CnekTpaibHas IIIOTHOCTh MOIIHOCTH JIJIsi aKyCTUYECKOTO U CEHCMUYECKOTO CUTHAJIOB, (PparMeHThI
KOTOPBIX NpHUBeNeHBI Ha puc. 4.13. (a), 1 ux nepenatounas QyHkuus (0).
B otmnuune ot mpenppiaymiero ciaydas, Uit 000OMX BHUJOB H3JIy4eHHUS (OPMBI KpPUBBIX

CHEKTPATLHON MIOTHOCTH MOIIHOCTU TOBOJBHO OJMU3KH. DTO 0OBACHAETCS TE€M, YTO, KaK MOKa3aHo B
psane pabot (Iopoees, 1998), crektpel BJl, coOmpoBOXIArOMIEero 3KCIUIO3UBHO - 3(hdy3uBHBIC
U3BEPKEHHSI, Pa3JINYalOTCsl HE3HAUYUTENBHO, a B criekTpax AC yactoTa (ha3bl HU30BITOUHOTO JaBIICHUS,
(dopMupyromas BBHICOKOYACTOTHBIA CKIJIOH, 3aBUCUT OT pa3MepoB Kparepa. [Ipu 3HaumMTenpHOM
ommmun CIIM AC nna usBepkenuit CeBepHoro mnpopsiBa BTTU u BepmmHHOTO Kpartepa B.
KiroueBckoro, 71t MOC/IeHEro B NepeaaTouHo QyHKIMHN TakKe BBIACIAETCS MAaKCUMYM Ha 4acTOTe
ckBaxkHocTH AC f'= 0,45 I'n. Tak kak B CIIM ByJIKaHMUYECKOIO JPOKAaHUS CHEKTPaIbHBINA MUK Ha
yacToTe CKBaXXHOCTH AC He BbIAENSEeTCs, HO MPOSBISETCS B IMEPEAaTOYHON (YHKLIHH, MOKHO

mpeamoJgaratb HE MpsAMOC, a ONOCPECAOBAHHOC BIIMSHUC IMMPOLECCA PA3PYIICHHA I'a30BbIX HYSBIpeﬁ Ha

dbopmu 80

-20

W VI r\M/) /\ i)
A U UVUUvU

amnnutyaa AC, yc.ea.
amnnutypa B[, yc.en.

60 -

-80 —+ L o o o L B o o e O NS L A o o A - -40

05:27:20 05:27:50 05:28:20 05:28:50 05:29:20 05:29:50
B. Kniouesckomn, 6.1X. 1989 r.

Puc. 4.16. ®parment 3anucu AC u BJl (n3Bepxenue B. KimtoueBckoro 6.IX. 1989 r.), 11t KOTOpBIX OCTpoOe-
HEI 110 CPETHEKBAAPATUIHBIM 3HAUCHUSIM OTHOAIOIIHE, TPUBEACHHBIC Ha puc. 4.17.a.
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Puc. 4.17. ®parment orubaromux (cpenHekBaaparudeckoe 3Hauenne) B/l u AC (a), pyHKOus uX B3auM-
HO¥ koppersun (0) U criekTpaibHas WIOTHOCTh MomtHOCTH AC u B]] (B). CTpenkoii Ha puc. a moKa3aH
MoMeHT Havauia 3anucu AC u AJl, npuBeneHHbIX Ha puc. 4.15.

B omnpenenennbie neproibl M3BEPKEHU BEPIIMHHOTO Kparepa ByJikaHa KiroueBckoro Bo3-
HHUKaJIMd KBa3UIIEPUOAUYECKUE MyJIbCallui akTUBHOCTH ¢ nieprosoM 40 + 80 c¢. Korga nocie HeKoTo-
poro mepuoja 3aTHIbI HAJl KpaTepoM BYJIKaHa HAOJIOATUCh JIaBOBbIE (DOHTAHBI, XOPOIIO HAOIIO-
JlaeMble B HOYHOE BpeMsi, TO OJJHOBPEMEHHO Bo3pacraina amruutyaa BJI, u peructpuposanucsy AC.
Ha puc. 4.16 npusenen ¢parment 3anucu AC u Bl B MOMEHT aKTUBU3AIIMK U3BEPKEHHUS BEPIINHHO-

ro kparepa KimroueBckoit 6.1X.1989 r., Ha koTOpOoM XOpoIllo BUIHBI KBazunepuogudeckue AC co

CKBaXXHOCTBIO AT = 1,5¢.
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Jlsis CUTHAJIOB JUIMTENBHOCTENBHOCTHIO 10 MUHYT BBIYMCIISUIUCH YPOBHHU CpEIHEKBapaTHye-
CKOT0 3HAYEHUS CMEIIEHHs MOYBBl U M3OBITOYHOIO JABJICHUS I JBYX MHUKpoOaporpaduyeckux
kaHanoB (puc. 4.17a). Habmomaercs xopormas koppensaus: * = 0,95 Mexay ypoBHEM OTHOAONTHX
000MX aKyCTHMUYECKMX KaHAJIOB, a TAKXKE MEXJy OrMOAIOIMMM CEHCMHUYECKOrO M aKyCTUYECKOIro
curHanos: r= 0,6, npu r= 0,18 g 95% yposus nosepus (puc.4.16.6). CriekrpaiabHble IIIOTHOCTH
MOIIHOCTH JUISl BCEX TPEX CUTHAJIOB MJIEHTUYHBI U UMEIOT YETKO BBIPAKEHHBIN CIEKTPAJIbHBIA MaK-
cumyM f=0,12 I'u (1 mun 23c), COOTBETCTBYIOIIUI CpEeIHEMY MEPUOY HOSABIECHUS (POHTAHOB JIaBbI
HaJ| KpatepoM ByJkaHa (puc. 4.17B). DToT nepuo 61M30K K OAHOMY M3 ISTH OCHOBHBIX MTEPHOJIOB B
SPYNTHUBHOM aKTUBHOCTH ByJkaHa KitoueBcKoro, BblI€TIeHHBIX B paboTe (Konos, O3epos, 1988).

ITpuBeneHHbIE PUMEPHI NOSABJIEHUS KBazunepuoanuyHocTH AC yKa3bIBalOT Ha BO3MOKHOCTh
BO3HUKHOBEHHUSI aBTOKOJIEOATENIbHBIX PEXUMOB B IPOLIECCE JBUKEHHS Marmbl [0 MarMaTuyecKomy
KaHaJly K JHEBHOH moBepxHocTH. [Ipruem aBTOKOJI€OAaTENbHBIE PEXKUMBI IIPU ONPEACICHHBIX YCIIO-
BUSIX MOTYT BO3HMKATh Ha Pa3HBIX YPOBHSX ITyOMHBI MarMaTu4eckoro kaHaia. He uckitoueHo, 4to
aBTOKOJIEOATEIbHBIN pexXuM, UMEIOIUN xapakTepHoe Bpems 1,4 + 4 cekyHAbl, CBsI3aH C BOJHOM
pa3psLKEHUs, KOTOpasi, BO3HUKAs BO BpeMs pa3pyIlEHUs ra30BOr0 My3bIpsl Ha MOBEPXHOCTH, IBUXKET-
Csl BHU3 110 MarMaTH4ecKoOMy KaHajly W MPUBOAMT K JIeTa3alliil MarMbl, 9TO CIIOCOOCTBYET BO3ZHUKHO-
BEHHUIO HOBOTrO Iy3bIpsi. TakuMm 0o0pa3oM, B 3TOM aBTOKOJE0ATEIBHOM PEXHME C MapaMeTpHUUECKUM
BO30YykJIeHEeM 00paTHOM CBA3BIO SBISETCS BOJHA Pa3peKEHMUS.

ABTOKOIE0ATENbHBIN PEXUM BTOPOrO YpPOBHS C XapakTepHbiM BpemeHeM 40+90 c, mo-
BUAMMOMY, TaKXe UMEET MapaMeTpuyeckoe BO30YXKAEHUE, CBI3aHHOE C MPOLIECCOM 3ara3IbIBaHUs
PaBHOBECHOI'O COCTOSIHUS JIETY4YMX TIa30B [0 MEpe IMOAbEMa MarmMaTuyeckoil KoJIoHHBI. lloabem
JIABOBOM KOJIOHHBI TIOCJIE CEPUU BHIOPOCOB MPUBOAUT K TOMY, YTO BHOBb MOJHSBINASCS C TITyOHHBI HA
HOBBII TMIICOMETPUUYECKUI YPOBEHb MOPLIUS MarMbl HE yCIIEBAET J1€ra3upOBATHCS U HACTyIaeT nays3a,
1ocjie KOTOPOM BO3HUKAET HOBBIN IIUKII «BCKUITAHUS) MarMbl.

B nanHOM pasnene oTMeUYeHbI XapaKTepHble 0coOeHHOCTH reHeparu AC, CBSI3aHHBIE C aBTO-
KoJ1e0aTEeNbHBIMU PEKUMaMU U3BEPKEHUI CTPOMOOIMAHCKOIO TUIIA, KOTOPbIE YKA3bIBAIOT HA TO, YTO
Ipu 6apoomupyrouem pexxuMe AByX(pa3HOTo MOTOKA (MarMa - ra3) HauumHaeT paboTaTh ra3ojuHa-
MUYECKUN UCTOYHMK. [IpH 3TOM NPOUCXOAMUT «3aKauka» YacTU HSHEPIUU JBIKYILErocs MOTOKa B
I'PYHT (BYJIKaHUYECKOE IPOXKAHHUE) U CO3JAETCSI HCTOYHHMK aKyCTHUECKUX CUTHAJIOB Ha Cpe3e KpaTepa

3a CHET pa3pylIE€HUs ra30BbIX IMy3bIPEil.
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4.2.3. Pacopocrpanenne AC B OJKHEN 30HE OT DKCIUIO3UI BEPIIMHHOTO Kparepa
ByJikaHa KiIrogeBckoro

Peructpanus AC ocyuiecTBisiach y MOJHOXKHS BYJIKaHUYECKUX allapaToB HA PacCTOSHUAX
ot 3,5 no 15 kM or Kkparepa. [IpuueM HMCTOYHHK, KaK MPaBUIIO, ObLI 3HAYUTEIHHO BBHIIIEC IMyHKTA
HabOmonenus. Ilpu pacnpoctpanennn AC B HEOJHOPOAHOM JABMKYIIEMCs clioe atMocheps! hopma
ero MojABEep)KEHA M3MEHEHMSM B pe3yJsibTaTe pepakluud M OTPaXCHUH, MOATOMY B MOTPAHUYHOM
cioe atMoc(hepsl XOpoIIo BBIpaKEHa CBs3b MEXIY (OpMOW CHTHAJla HAa JaHHOM PACCTOSHUH U
cTpaTU(UKalMel CKOPOCTH BeTpa W TeMmuepaTypbl. [lis OLEHKHM NapamMeTpoB 3KCILIO3MBHOIO
npolecca He0OXO0IUMO YMETh U3 PETUCTPUPYEMOI0 CUIHaJla BBIAEIUTH 04aroBblii UMITysibc. C 3TOM
IEJIBIO UCCIIEAOBAINCH OCOOEHHOCTH PacIpOCTPAaHEHHsI aKyCTHUECKOTO UMITYJIbCa OT BYJIKAHUYECKHX
B3pbIBOB, IPOUCXOAMBIIMX B BEPIIMHHOM KpaTepe ByJkaHa Kiroueckoro (Yywnuyzos, @upcmos
1992). B teuenue 1987-1988 rr. B BepIinHHOM Kpartepe ByJikaHa KirtoueBckoro paboTaio OT OJHOTO
no Tpex xkepia. OOblyHO B TeyeHHe MHOTrMX yacoB AC coXpaHsul CBOIO HPUBBIYHYIO OMIIONISPHYIO
dopmy (cm. pazz. 4.1), HO B oTAeNbHBIE IEpUO bl peructpanuu Gpopma AC yCIIOKHSIACH U COCTOSTIA
U3 JIBYX, @ B HEKOTOPBIX CIyyasix u3 Tpex ummyibcoB. Ha puc. 4.18. npuBenenst AC, 3apeructpupo-
BaHHbIC Ha cTaHIuu AIIX B aBrycte 1987 r., a Takke CKOPOCTHBIC pa3pe3bl HIKHEH Tporocdepsl Ha
Tpacce B. KimtoueBckoil - AnaxoHYM4, NOCTPOEHHBIE 10 JTaHHBIM 30HIMPOBaHMs aTMochepsl Ha 30-
HaJbHOM MeTeoposiornueckoit craniuu B 1. Kimtoun (cM. puc. 2.1).

Ha puc. 4.18 BuaHO, 4TO B HEKOTOPBIE MOMEHTHI BPEMEHHU HaOII01aeTCsl OYCHb OBICTpasi CMEHa
dbopmbel ummyssca. Tak, B 05 1 23.08. peructpupoBanuck AC, cOCTOSIIME U3 OJHOTO OUIIOISPHOTO
umnyibca. [locne 11 4 30 mun popma AC n3MeHmIack: Ha OUNoNIApHbIN UMITyJibC uyepe3 0,8 cexyH[
HakmagsiBaeTcsi U — oOpa3HbIi UMITYJIBC, TIOSBJICHUE KOTOPOro 00yCIIOBIEHO MHBEPCHUEH CKOPOCTH
3ByKa (OoTMeueHa Ha puc. 4.18 3aITpUXOBaHHBIM KBaJpaToOM) Ha BBICOTE OKOJO TPEX KUJIOMETPOB.
O6mas mmumrensHocTs AC, COCTOAILIET0 U3 JBYX HUMITYJIbCOB, MOIVIA B T€YEHHE JIHS CYIIECTBEHHO
U3MEHSATHCS 33 CUET U3MEHEHMs BPEMEHH 3ala3/bIBaHusl BTOPOIO UMITYJIbCa OTHOCUTEIBHO MEPBOT0O
(A = A;- Ay). Ha puc.4.19 npusenensl u3meHnenus B redenue aug 10.08.1987 r. remneparypsl npu-
3€MHOT0 CJI0S BO3[yXa, PAa3HOCTU MPUXOJa MPSAMOW U OTPaKEHHOW BOJIHBI M AMIUIMTYbl BOJIHBI

cxkatud. B atot nenps At uzmennnocs ot 0,5 cex. B 104 10 0,9 ¢ B 15 4.
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Puc. 4.18. O6pazus! 3anuceit AC Ha cranimu AnaxoHund B riepuof ¢ 10 mo 23.08. 1987 r. u ckopocTHbIE
paspessl 3ByKa HikHel Tporocdepsl Ha Tpacce KITU-AITX, psmoM ¢ KOTOPEIME yKa3aHO BpeMs 30HIUPOBa-
HUS. 3aIITPUXOBAHHBIM KBaPaTOM ITOMEUYCHBI HHBEPCUH CKOPOCTHBIX Pa3pe30B.
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Puc. 4.19. Uzmenenue B Teuenue nug 10.08.1987 r. TemnepaTypbl IPU3EMHOTO CJI0S BO3/IyXa, pa3HOCTH MPH-
Xxoaa HpiIMOfI u OTpa)ICCHHOﬁ BOJIHBI 1 aMIUIMTYAbI BOJIHBI C)KaTUA.
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Takoe n3MmeHeHue At MOKET OBITh OOBICHEHO BapuanuiaMH BbICOTBI IIOTPaHUYHOI'O CJIOA aT-

MOCCI)CpBI " nepernaaoM CKOpOCTHU 3BYKa Ha €r0 BBICOTC. B MOTPAHUYHOM CJIOC B TCUCHUC OHS UIACT

00MEH KOINYECTBOM ABWIKCHUS, TCIUIOM, IMapOM U T.A. MCIKIY 3eMHOM IMMOBCPXHOCTHIO U aTMOC(l)e-

pOii, a B HOYHOE BPEMS OH 4acTO XapaKTEepU3yeTCs MHBEPCUEH TeMIepaTypbl y €ro Kposiau. Mou-

HOCTh TIOTPaHUYHOTO cJ10s1 Koseosercs oT 0,2 1o 2 kM (Xpeuanu, 1986).
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Puc. 4.20. O6pa3up! ciHXpoHHBIX 3anuceit AC, 3aperucTpUpPOBaHHBIX B IBYX PaBHOYAAJICHHBIX ITyHKTaX B
utojie- aBrycre 1988 T. u CKOpOCTHBIE pa3pe3sl HIbKHEH Tporochepsl Ha Tpaccax KJIU-AITX, KJIU- ITIK. B
BEpXHEH YacTH pUCYHKa a-c — UMITyJIbChl AC: OunossipHblii (a); oOpamieHHbIH Ounomnspuslil (6); U- o6pa3zHoii

¢dopmsI (C).
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B utone — aBrycre 1988 r. ObIIO BBIMOIHEHO LIECTh CHHXPOHHBIX CEAHCOB Ha JIBYX paBHOY/a-
nensbIx cranuuax AIIX u ITJK, pacnonoxkeHHBIX Mo yriaoM 73° OTHOCUTENBHO BEPLIMHBI ByJIKaHA
(cMm. puc. 3.). Kak Buano Ha puc.4.20, 11 mepBbIX TPeX CEaHCOB HAOIIONAIOTCS CYIIECTBEHHBIC pa3-
maust B popme AC Ha STHX CTaHIIHSIX.

Taxk, 25.07 na craniuu AIIX curnan cocTosutr U3 OUIOISPHOTO (a) U 0OpaIIEHHOTO OUITOJISP-
Horo (0) ummynbecoB. J{ns Hanbonee CUIBHBIX CUTHAIOB HaOmonanca u Tpetuil ummyssc U- o6pas-
Hoi Qopmsl (B). B To Bpems kak Ha craniuu I1JIK AC cocrosn u3 oxgHoro oumnosnsiporo wi U-
oOpazHoro umnyJisca. 29.07 Ha ct. AIIX curnan ObuI IpeacTaBiIeH ABYMs OUIOJIIPHBIMU UMITYJIbCA-
mu, a Ha cT. [IJIK Tonpko omHuM. J[nst ocTambHBIX ciiydaeB (hopMa CHTHAJIOB Ha OOEMX CTaHIUSAX
ObUIa UIEHTHYHA.

B3anmMHoe pacronokeHre UCTOUHUKA U IYHKTA PETUCTPAIMH B COUYETAHUU C Pelbe)OoM BHO-
CHUT CBOIO crienuuKy B pacnpoctpaneHne AC OT 9KCIUIO3W BEPIIMHHOTO Kparepa ByJkaHa Kirro-
yeBckoro. Ha puc. 4.21. nmokazan npoduis 3eMHON moBepxHocTu Ha Tpacce KJIU-AIIX. Tak kax
UCTOYHUK MIPUITOIHAT HAJl IyHKTOM PErHCcTpaluu Ha 4 KM, TO 3ByKOBOE T0JIe OYJeT CKIIaIbIBaThCs U3

IIPSIMOM M OTPAKEHHOU OT CKJIOHA BOJIHBI.
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I
5 10 15km Co C,mic

/06nacTb
aKYCTMUECKOM TEHN
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C,mic

Puc. 4.21. OcHoBHEIe JTy4eBbIe TpackTopuu Ha Tpacce KJIU-AITX 1 BO3MOXHBIE BapHAHTHI CKOPOCTHOTO
paspesa HIKHeH Tporochepbl: A —omHOpoAHAs Tpornochepa; b- HeoqHOpOIHAS Tponocdepa ¢ OTpULIATEb-
HBIM TPAJMEHTOM CKOPOCTH 3BYKa; B- HeotHOpOoIHAS Tporocdepa ¢ UHBEPCHEH CKOPOCTH 3BYKa. 3aIlTPUXO-

BaHa 00JIACTh aKyCTUYECKON TeHH /ISl OTPAKEHHOTO OT CKJIOHA CHTHAJIA.

B paborax (Yynuyszos, 1984; Yynuysoe u op.,1988) pacCMOTpEHBI TeOpETUYECKasI MOJIETh U IKC-

NepUMEHTaJIbHbIC TaHHBIE 1O pacnpocTpaHeHuio AC B morpaHuyHoM cioe arMocdepsl. B atux pa-
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00Tax MmokasaHa CBs3b MKy (POpMOI CUTHAJIa HA TAHHOM PAacCTOSHUM U CTpaTu(dUKaIiei CKopocTu
BeTpa U Temnepatypbl. COrlIacHO MpeACTaBICHUSAM, U3II0KEHHBIM B pabote (Yynuyszoe u op.,1988), B
HAIlIEM CJIy4yae BO3MOXHBI TP OCHOBHBIE BapHaHTa pPacIpOCTPAaHEHUsS 3ByKOBOTO Jyya B 3aBUCUMO-
CTH OT CKOPOCTHOTO pa3pesa HuxkHel Tporocdepsr (puc. 4. 21)

1. Cnyuait omHOpoaHOUM Tpomocdepsl a0 BbicoT ucrouHuka (Cy = const= 330+340 m/c). B
ATOM Clly4ae, UCXOJsS U3 PaBEHCTBA YIJIOB MaJIEHUS M OTPAKECHUS, MPSIMOIN HUMITYJIbC, PaCIpoOCTpa-
HSIIOLIUICS BAOMb JIy4a, mpouaeT myTh KA = 14,8 kM, a OTpa)KeHHBIN U 00pallleHHbIH Ha TT UMITYIIbC
KN + NA = 6,2 + 8,8 = 15 km. [Ipu 3TOM BpeMeHHasl 3a1epKKa MEXAY NPUXOJAOM MPSIMOTO U OJHO-
KpaTHO OTPaXEHHOI'0 UMITYJIbCOB cocTaBuT ~ 0,5 c.

2. Ciryuaii HEOTHOPOIHOM HIKHEH Tporocdepsl ¢ OTpHIATEbHBIM rpagreHToM (puc.4.20 B).
N3-3a ymeHBIIEHUS] CKOPOCTH 3ByKa ¢ BbICOTOM nyun KA u KN UCHBITBIBAIOT c1abyro pedpakiuio.
[Tepenan ckopoctu 3Byka AC ¢ BBICOTHI A 70 BBICOTH HCTOYHUKA K B HaIleM ciiydae, KaK ImoKa3ain
MHOTOYHUCJICHHBIE CKOPOCTHBIE pa3pes3bl, COCTaBUT 4+20 M/C; Toraa U3MEHEHHUE yTiia Y u3-3a pedpak-
uu styda KN Oynet cosxn/ cosXx = (331+315)/ 335 = 0,99+0,94. [Tpu Yx=18° 3T0 H3MEHEHHE COOT-
BETCTBYeET 2+8°, T.e. Touka oTpaxxeHus N OyneT cMenaTbes 0 CKIOHY HE3HAUYNTENIbHO, OCTaBasICh Ha
BbIcOTE 1,2+2 KM Haja ypoBHeM Mops. B cuiy cnenuduku penbeda B 3TOM cliydae MyHKT PEerucTpa-
L[UY TOMAJAET B 30Hy TEHU OTPAXKEHHOI'O UMITYJIbCA U PETUCTPUPYETCS TOJIBKO MPSIMON UMITYJIbC.

3. Cnyuaii HEOJHOPOIHOW HIDKHEH Tporochepsl ¢ HHBEpCHUEl CKOpOCTH 3ByKa. Ecinu Touka
otpaxkerust N OyJleT JekaTh HMXKE BBICOTHI CJIOS MHBEPCUU CKOPOCTH 3BYKa, TO MOCIE OTPasKeHUs
3BYKOBOT'O JIy4a B CJIO€ O]l MHBEPCHUEH MOKET MPOM30UTH €ro «3aXBaT» MPHU YCIOBHU XN < Xmax =
arc sin (AC;/Cy)"’. Cornacro pabore (Uynuyzos, 1984), nanpHeiilee pacIpOCTPAHEHHE OTPAKCHHOTO

OT CKJIOHA UMITyJIbca OyIeT onpeaensiThes 3PGEeKTUBHON «TOMIIMHONY» BOJTHOBOA:
0,5
wy=arf %) L,
0 0

rze f - 4acToTa MaJaroiero UMITyJibca. B ciydae «mmpokoro» BosHOBoAa (My>> 1) B MyHKT peru-
CTpallMy MPHUAET UMITYJIbC, OAHOKPATHO OTPA3UBIIUNCA OT CJIOS CKOPOCTHOW nHBepcuu. [lpuyem npu
MOJTHOM BHYTPEHHEM OTPA)KEHUU Jy4ya MPOUCXOIUT MOTEPsl €ro TeOMETPUUECKOro Habera ¢a3bl Ha -
172. [Ipu manoit «uupune» BonHOBonA (My =1) UMIYIBC MOXET pacIIbIBAThCA U MPEeBpaIaThCs B
HEeOOJIBIION 1yT KoJIeOaHUH.

CpaBHenue ¢GopMmbl 3aperucTpupoBaHHbIX AC cO CKOPOCTHBIMH pa3pe3amMHu Ha Tpaccax (cMm.
puc. 4.18 + 4.20) nmoka3pIBaeT YJIOBIETBOPUTEILHOE COBIAJICHUE SKCIEPUMEHTAIBHBIX JTaHHBIX C
TEOPETUUECKOW MOJIENbI0 BOJHOBOJHOTO pPAacIpOCTpaHEHHs 3ByKa. [IeHCTBUTENbHO, HA PUCYHKaX

BUJTHO, YTO OTPaXXEHHBIN OT CKJIOHA UMITYJIbC MIPUCYTCTBYET B TE€X CIydasx, KOI/la CKOPOCTHOM pa3z-

pe3 HIKHEH Tporochepbl UMEET WHBEPCHUIO Ha BhicoTax 1,8+2,7 kM Ham ypoBHeM Mops. B ciydae
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OTPUIATENILHOTO TPAJMEeHTa CKOPOCTH 3BYKa Ha yuyacTke NA MyHKT perucTpaiyy momnajgaet B 30HY
TE€HHU OTPAKEHHOT'O OT CKJIOHA UMILYJIbCA, U PETUCTPUPYETCS TOJIBKO MPSIMON UMITYJIBC.

B tabnuue 4.6. npuBeneHsl cpeaHecTaTucTuueckue napamerpsl AC OT 3KCIUI03UN BEPIIMHHOTO
KpaTepa ByJikaHa KiroueBckoro, 3aperucTpUpOBaHHBIE CHHXPOHHO Ha O0EMX CTAHLHUAX, 33 MEPUOJ
25.VII+06.VIII 1988 r., a Takke mapaMeTpbl CKOPOCTHBIX pa3pe30B Ha Tpaccax Ha COOTBETCTBYIOIINE

Tk

Tabnuua 4.6.
OcHoBHbIe apameTpbl AC OT 3KCIUI03Ui BEpUIMHHOTO KpaTepa ByskaHa KiroueBCcKoro, CHHXpOHHO
3apeructpupoBannbie Ha craniusax AITX u [TJIK, u mapameTpsl CKOPOCTHBIX pa3pe30B Ha Tpaccax.

Ni Nara | Bpe- | 2AP.ux/2APpx |Cran- T, C A, ¢ IMapameTpbl h,
CKOPOCTHOI'O
Msl, 4 s pa3spesa, m/c KM
N | m o N m o N m o | Gy | AC | AC;
1/25.07 23 18 10,67 (0,18 | AIIX | 16 | 0,17 0,02 | 17 |0,99 | 0,04 | 340 | 11 5 |13
oaK | 21 0,23 10,02 | - - - 338 23 - -
2128.07 23 21 (0,78 0,15 | AIIX | 15 0,22 0,02 | 15 | 1,06 | 0,08 | 352 | 11 3 11,3
InmaK | 16 | 0,20 | 0,03 | - - - | 347 ] 18 - -
3129.07 10 17 10,60 (0,18 | AlIX | 15 | 0,23 10,02 | 15 |1,35]0,08|355]| 13 2 1,4
oaK | 18 | 0,29 | 0,02 | - - - 1348 19 - -
4131.07 23 14 10,50 (0,07 | AIIX | 21 |0,21]0,01 | - - - [341] 0O - -
noaKk | 15 | 0,16 | 0,01 | - - - |336] 15 - -
5101.08 11 17 10,63 (0,10 | AIIX | 16 | 0,15]0,01 | 18 | 0,51|0,03|336]| 15 2 10,5
InmaK | 17 0,17 (0,02 19 | 0,80 [ 0,04 | 340 | 12 | 2 |0,7
6106.08 23 - - - | AIIX | 15 |0,14 | 0,01 - - - 340 9 - -
naK | 16 | 0,14 | 0,02 | - - - 342 9 - -

Ipumeuanue. 24P 4y1x/2 APy — OTHOILIEHYNE NBOMHON aMIUIUTY bl IPSAMOTO UMITYJIbCa; Ti,- BPEMs AIUTEIBHOCTH (ha3bl
CKATHSL IPAMOTO MMITyIbca; Zf — Bpemst 3ama3/ibIBaHUsI OTPAXKEHHOTO MMITYIIbCa OTHOCHTENBHO mpsiMoro; Cp — CKOPOCTh
3ByKa B Touke perucrpaimm; AC — mepenaj CKopocTd 3ByKa MEK/Y TOUKOU peructpanud u ucrournukom; AC; — nepenan
CKOPOCTH 3BYKa B 30HE UHBEPCHH; h — BBICOTa MHBEPCHOHHOTO CJIOS HaJl IIyHKTOM PErUCTPAIIUH.

B kauectBe nmapameTpoB AC Opanuck: TIUTEIBHOCTD (Da3bl CXKATHS MPSIMOTO MMIyJibca (7)),
BpeMs 3ala3/bIBaHUsl OTPAKEHHOTO HMMITYJIbCa OTHOCHUTEIBHO MpsiMoro (Af), oTHOLIEHHE TBOMHON
aMIUTUTY A6l JaBiieHus (24P = AP, + AP) nns npsmoro mmmyibca Ha cranmumsax AlIX w ITJIK
(24P 41132 AP ). B Tabnune 4.6 Takxke MPUBEACHO KOJIMYECTBO 3aMepoB (IV), MaTeMaTHUECKOE 0XKH-
JaHue (m) U CpeIHEeKBaIpaTHUHOE OTKIOHEHUE (0).

[Ipu xBazuonnopoaHoi Tpomochepe 01.VII Bpems 3ama3apiBaHHs NPSMOTO M OTPAKEHHOTO
umnyibca coctaBisieT Aapx = 0,5 u Ayyre = 0,8 ¢. [Ing ciydaeB uHBepcun Ha OOJbIIEH BBICOTE
BpeMsl 3ama3/bIBaHus HECKONbKO yBenunuuBaeTcs: & = 1,0+1,3 ¢ (25, 28, 29, VIL.). InurensHOCTH

¢a3el cxxatus kosednercs ot 0,14 no 0,29 c., npuyeM 7. HMHOra CYLIECTBEHHO Pa3inyaeTcs Ha
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cranuusx. Tak, 31.VII Tipx= 0,21 ¢, Tugge = 0,16 c. Haumensmas mmTensHOCTh (has3bl CHKATUSA

3apeructpupoBana 06.VIII u cocrasnser 0,14 c. Paznuuust T; Ha pa3HbIX CTAHIUAX 3aBUCST OT MHO-
I'MX OPUYUH U TPEOYIOT CHEIMATBHBIX UCCIIEOBAHUM.

Otnomenne 24P 4;x/2APpyx Mano 3aBUCHT OT CTPAaTH()UKAIMKA CKOPOCTH 3ByKa M COCTaBIISA-
et 0,5+0,8, 4TO MOXKET OBITH OOBICHEHO CPABHUTEIBHO OOJIBIION JTHMHOW BOJIHBI UMITyJIbca (A= Co/T
= 100+200 ™M), Ha pacpocTpaHEeHHEe KOTOPOrO Majio BIMAIOT MEIKHE HEOJAHOPOIHOCTH. DPPeKTun-
Has «ToJIMHa» BoiHOBoJA Ha Tpacce KIIU-AIIX anga ciayuyaeB 1+3 coctaBnser M=10+18, T.e. Box-
HOBOJI IIUPOKUNA U B MYHKT PETUCTPALUU JOJIKEH MPUXOIUTH TOJBKO OTPaKEHHBIA OT CKJIOHA, a

3aTCM OT CJI0S MHBECPCUU UMITYJILC, UTO U Ha6J'IIOI[aJ'IOCI) B Z[GflCTBI/ITCJ'ILHOCTI/I.

4.2.4. Henuuerigple kouebanud B xepiie Byiakana Kinrouesckoro B 1983 1.

B mepuon u3Bepxkenus BynkaHa KitoueBckoro B Mapte - uroHe 1983 r. peructpupoBainch
akyctudeckue cursansl (AC), CBsI3aHHBIE C DKCIIJIO3UBHOM JIE€ATENBHOCTBIO BEPLUIMHHOIO KpaTepa U
noboyHoro kparepa “ IIpenckazaHHblii”. AKTUBHOCTh BEPIIMHHOIO KpaTepa BbIpaXkajlaCh B Ta30BBIX
BbIOpOCcax ¢ HEOOJBIION MPUMECHIO TETIa, KOTOPbIe MPOUCXOIMIN U3 JKepiia JuaMeTpoM okoio 120
M (Xpenos u op., 1985). [loutu HenpepwiBHas peructpaius AC Bo BpeMsl 3TOr0 U3BEPKEHHS MPOBO-
nunack Ha ctaHnuu “‘Anaxonunyd’’ (AIIX), koTopas pacmosnaranach Ha paccTossHuU 14,6 KM OT Bep-
IIMHBI ByJKaHa (cM. puc.3.). 3aperucTpupoBaHsble B 3TOT nepuog AC OT 3KCIUI03UN BEPIIMHHOTO
Kparepa umenu cneruduueckyo gopmy. Ilo kunemarnueckum napamerpam AC B 1983 r. cymect-
BeHHO oTnuyaiuch oT AC, conpoBoxaaBunx u3sepskeHus 1978, 1984, 1987+1989 rr. Ilo dpopme
3anucu Ha cTanuuu AIIX AC 3TOro u3Bep>KeHHst MOKHO YCIIOBHO pa3OUTh HA TPH TUIIA.

Iepsoriii T (AC,™ ) mpeacTaBisi co60it CIBOCHHBIN HITH CTPOCHHBIH HMITYIIC C H30BITOU-
HBIM MAaKCHUMAaJIBHBIM JaBliecHueM B BosiHe cxaTust APy = 10 Ila. [lepBwlii yA0BIECTBOPUTEIIBHO cOa-
JAHCUPOBAHHBIA UMITYJIBC C JJIUTENBHOCTBIO MOJOXKUTEIBHOTO U OTPULIATENBHOTO MOJIyNEPUOAOB T
= 0,5 ¢ 3HauUUTENBHO OOJBIIE BTOPOTO, MPUXO/IIETO C 3ama3iblBaHueM Ha 2 + 2,2 c. Y BTOporo
MMITyJIbCa OTpHUIIaTeNIbHAs (a3a JaBJICHHS, KaK IPaBUIIO, IPEBOCXOIMIIA TTOJIOKUTENbHYIO (puc.4.22).
Bropoii uMInyibC Heb3s OTHECTH K UMITYJIbCY, OTPAKEHHOMY OT MHBEPCHOHHOI'O CJIOsI, [IOTOMY YTO,
Kak ObLIO MIOKa3aHo B pazzene 4.2.3, MaKCUMaJIbHOE BPEeMs 3ala3bIBaHMsI B 9TOM CIIy4ae COCTABIISIO
1,3 c.

Bropoii um (AC™,) — Taxke cABOCHHBIH MM CTPOCHHEIH HMITYIIbC. KpoMe TOro, Ha Hero Ha-
KJIa/IBIBAIOTCSA 3aTyxaromue konedanusi ¢ f=1,5u 3 I'x.

Tpernii Tun (ACY3) — 1myr U3 Tpex KBasHCHHYCOHMJAIbHBIX KoxeOanuii ¢ f = 1 I'm. IMocme

MIEPBOTO ITyTa MPUXOINUI BTOPOH, cirabee OCHOBHOTO B 2 + 4 pa3a (puc.4.22) .
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Puc. 4.22. O6pazus! 3anuceid AC oT BepIIMHHOTO KpaTepa ByJKaHa KirroueBCcKoro, 3aperucTpupoBaHHBIX
B Mae - uioHe 1983 r.

OcobenHocTbio Beex AC® sBisimock mocTosiHHOE BpeMst (asbl H3GBITOYHOTO aBICHMUS IIep-

Boro Bcrymuienus Ty = 0,5 ¢, kotopoe He 3aBuceno oT tunma AC, a takke oT aMmuTyasl AP.,
u3menstomerics ot 1 go 10 Ia .

Kpome Toro, Bo BpeMsi HEMPEpHIBHOT'O UCTEUCHMSI Ta3a U3 BEPIIMHHOTO KpaTepa (BU3yalbHbIE
HaOmoaeHust co cranmuu AILX) perucTpupoBannch KBa3UCHHYCOWIAbHBIE KOoneOanus («aKycTude-
ckoe apoxanue» — AJl) ¢ f=0,5+ 1,0 ['n AmuTeasHOCThIO 10 HECKOIBKUX MUHYT (puc.4.21).

Hs AC® 1 AJl paccUMTBHIBAINCH aMIUIUTYIHBIE CIIEKTPHI S(G), KOTOpbIE IPUBECHBI HA PHC.
4.23. Paznmuuusa B (popMe aMIUTUTYAHBIX CIIEKTPOB MOJATBEPKAAIOT MPAaBOMEPHOCTh pazzeneHus AC
Ha TUMBL. B 11e10M e MakcuMyMmbl cieKTpanbHbIX TioTHOcTe AC u AJl mpuypoudeHbl K YeThIpeM

XOpoo BbIpakeHHbIM yactotaM: f; = 0,5; f>=1,0; f3= 1,5; f4y = 3 I'n, npuuem; f3/fi=f3/fi=3, a
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Sofi= 2. Ana AC833 u AJl BOM3u nomuHupyromero Mmakcumyma ¢ f = 1,0 ' nosiBisiroTest ABe 61n3-

KHC 4aCTOThI, KOTOPBIC CO3AAI0T YT KoJIeOaHMiA.

gha 02 04061 2 4 6 6810 02 04061 2 4 6810
T T

gr T TTT1T T T TT TTT1T ,I T IlI,IIII T T T TITT
“ /\/J\" hor
1,0
D2 @
1,0 1,0 1,0
102
1,0[ 13
0,1
0,01 I M
0,01+ L

0,01,
L1111 L i [
6 810 02 04061 2 4

Y

1 11 1111l 1 1 111
02 04061 2

1 1 1
1 2 4

111
68

Puc.4.23. AMmiutyaHble COEKTPBI aKyCTUYECKUX CUTHAJIOB, 3apETrUCTPUPOBAHHBIX BO BpeMs SKCILTO3UH
BEpIIMHHOTO Kparepa B. KimroueBckoro B 1983 r. HoMep criekTpaibHO# KpHBO# cOOTBETCTBYET HOMEpY AC,
IIPUBEJEHHBIX Ha puc. 4.16.

HaGop xapaktepHbIX 9acToT, HabmomaeMbiid B ciekTpax AC, Xopomio oObsICHsAETCS HaOopoM
PE30HAHCHBIX YacTOT, JaBa€MbIX TeOpHel HETUHEHHBIX KoueOaHUil B MONMYyOTKpbITON TpyOe. U3mo-
UM KPaTKO 3Ty T€OpHIo, cienys padore (Kpacunvnuxosa, Kpoinosa 1984), B KOTOPOM CUMTACTCS, YTO

Ha oHOM KoHIe Z = 0 TpyOsI JUIMHON L UMeeTcs MOopIIeHb, IBMKYIIUNCS 110 3aKOHY KOCHHYCa

rd

o o C
S =cCos (Wun BO36y>I(I[aIOH_II/II/I Kone0aHus nacaJIbHOT'O rasa € aI[I/Ia6aTOI/I P=Dyl — | - BOSMYH_IGHI/IH
Co

JABJICHUA U IIJIOTHOCTU HA OTKpBITOM KOHIIC Z = L OTCYTCTBYIOHII/IMI/I.
DTy 3aga4y yJI00HO pemiaTh He B SUJIEPOBBIX KOOpAUHATAX (f, Z), a B JarpaHkeBbIX (7,
&), monaras z = & + s(t,$), riae s — cMeIEeHNe YACTHIIBI M3 HAYaIbHOTO MoyiokeHust ¢ = zp . Torma

UMeeM ypaBHEHHUE

2 “I-2 43
co=c 1+% a—-c 1+95) 9Os (4.5)
do | or’ 60 do

65



f 1
rac Co = zpo/co - HCBO3MYIICHHAsI CKOPOCTb 3BYKa. Cunras CMCIICHHUEC MaJbIM, IIOJIaracM § = S() +

2 1 2
s@, rne sV~ Benmumnua nepsoro, a s”- BToporo mopsaKa ManTOCTH, A KOTOPEIX U3 (4.5) HaxoauM

YpaBHEHUSA

sV =Cls =0, s? -Cls? =-+1C;sPs?. (4.6)

tt 0" o0 0%00"%0

PCHIGHI/IC, YAOBJICTBOPAIOIICC I'PAHUYHBIM YCJIOBHUAM, UMCCT BU

s? =gcospcosar, sV =Y, (y+ Dk F(E)+g(&)cosar], 4.7
rac ajad KpaTkOCTH BBEACHBI O603Ha‘~I€HI/I$[

¢p=k(L-¢), k=w/C,, €=alcos@,, ¢,=kL, (4.8)
a TakKe PyHKIUU

f =2k¢é +sin2¢ —sin2g,, =2s$Tz§;0—kfcos2¢. 4.9)

Kak BunumM, B penenusix (4.8, 4.9) BcTpedarorcs aBa 3HaMEHATENs Cos@, U cos2¢, , KOTOpbIe

MOTYT 00pamaThCsi B HYJIb, €CJIM 9acTOTa (v OJM3Ka K OJHOM M3 4acToT JIMOO “pE30HAHCOB TIEPBOTO
nopsiaka”: @y, 3y, S5 ..., 1ubo “pe3oHaHCOB BTOporo nopsanaka™ «, /2, 3w, /2, 5«,/2,..., toe
w =71C,/2L.

TakuMm oOpa3om, nMeeM HabOp PE30HAHCHBIX YaCTOT

Wes= (1/2, 1, 3/2,5/2,3,7/2)a, (4.10)
B KOTOPOM OTCYTCTBYIOT LIE/IBIC YETHBIC WICHBI Psia. YUeT CllaraeMbIX MOpsaKa €, & npuBen Obl K
“pe3oHaHCcaM TPEThEro Mmopsiaka” u 60see BEICOKMM, HO OHU, BUJAMMO, MAJIbI.

BiH30CTh TeopeTndeckoro Habopa (4.10) k HaGmogaeMoMy HaGopy 4acToT B criekTpax ACY,
10 HallleMy MHEHHIO, YKa3bIBa€T Ha IPUMEHUMOCTb PACCMOTPEHHONW MOJIENIN TOTYOTKPBITON TPyOBI K
CIIy4ar0 M3BEpXKEeHMs BepIIMHHOro kpatepa KitoueBckoro BynkaHa B mae-utoHe 1983 r., XOTs, KO-
HEYHO, MOJIeJb HE YUYHMTHIBACT CHIIy TSDKECTH, OoOllee IBMKEHHE MEMIO-Tra30BOM CTpyd U Apyrue
peasibHble (PAKTOPHI B Jkepiie BysikaHa. MOKHO MPEANONOKUTh, YTO BYJKAHUYECKUE B3PBIBBI HA JHE
KepJyia MOPOXKAAIT KOJEOAHUs JOCTaTOYHO HIMPOKOIO YAaCTOTHOIO JAMana3oHa, HO B HauOOJIbILEH
CTETICHH Ha TaKo# “Oenblii IyM” TOJKHBI OTKIMKHYTHCSI HIMEHHO 4acToThl Habopa (4.10).

Takum oOpazom, HabmoneHust AC SBISIOTCA MOJE3HBIM JIOTMOJHEHUEM K TPaAHIMOHHBIM
celficMoniornyeckuM uccienoBanusM. HenpepriBaast peructpanust AC naet uHpopmaruo o AMHAMU-

K€ U3BEPKEHUS U, B psijie CIydyaeB, 00 U3MEHEHHSIX T€OMETPUH Kepiia BYJIKaHa.
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4.3. JlnHaMuKa U3Bep;KeHN i BEPIINHHOTO U MOO0YHOI0 KPATePOB BYJIKaHa
KiroueBckoro B 1983 r. mo akycTH4ecKUM JaHHBIM
JlaTtepasnibHOe u3BepxkeHue ByJsikaHa KirroueBckoro nHauvamocwk 8.I11.1983 r. Ha BOCTOUHOM
CKJIOHE ByJIKaHa Ha BbicoTe 2870 M W moiyudmsio Ha3BaHue NpopbiB «lIpenckazanuelity. OHO Xapak-
TEPHU30BAIOCH CIIA00W M YMEPEHHO! JesTeNbHOCThIO. B mepuo ero ycuneHus mupokasi 0e1ocHex-
Hasl Mapora3oBas KOJOHHA MOAHUMAIACh Ha BBICOTY OKOJIO 1,5+2 kM. OJIHOBPEMEHHO MPOUCXOIUIIO
TEPMHUHAIILHOE U3Bep)keHUE (Xpenoe u dp., 1985). B nepuosa u3Bep:KeHUs PErMCTPUPOBAINCH aKy-
CTHUYECKHE CUTHAJIbI, CBSI3aHHBIE C JIEATEIbHOCTHIO MOOOYHOIO U BEPIIMHHOIO KparepoB. Peructpa-
1Usl OCYUIECTBIIJIACh KaK CTallMOHAPHBIMH CEMCMUYECKUMU CTaHIMSIMH, TaK U BPEMEHHBIMH ITyHK-

TaMH, CXEMa PasMCILICHHU KOTOPBIX IIPUBCJACHA HA PHUC. 3.

a
AC’ AC; AC’

1,0c¢c
T=0,6-0,7cC 3i

. 10c

T=0,30-035¢c

| 20-22c

0

13ub2c¢ MAC 13y57 m
10c -

ANX, 3AMbB
+ 5c +

5MNa

Puc. 4.24. O0pas3ipl 3anmceil akyCTUYeCKUX CUTHAIOB OT AKCIJIO3UH BEPIIMHHOTO Kpatepa: a — Tuibsl AC,
3aperucTpupoBaHHbie Ha ctannud AITX B mae-utone 1983 r.; 0 — 3amucu AC821, 3aperuCTPUPOBAHHBIE MAJIO-
rabaputHoii akyctrdeckoit ctannuelt (MAC), nmpe3okepamudeckuM Mukpoodaporpadom (IIMB) Ha cranmmm K

(R=7,8 kM) u 3neKkTpoanHAMIIecKUM MUKpobaporpadom Ha cranmuu AIIX (R=14,6 xm).

Jlokanuzanus NCTOYHHUKA CUTHAJIOB OCYHIECTBJIAJIaCh HA OCHOBE COIMOCTaBJICHUA MHCTPYMCH-
TAJIbHBIX JAHHBIX C BU3YaJIbHBIMU Ha6J'II-OI[eHI/I$IMI/I " C NIOMOIIBIO CHECHUAJIBHBIX PACCTAHOBOK arIlra-

parypsl. Tak, 2.VI.1983 r. curnansl Obutu 3apeructpupoBanbl Tpems ctanuusmu: KJIY, AIIX, K
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(cM. puc.3.1), 9TO MO3BOJNUIIO JIOKANU30BATh UCTOUYHHUK, KOTOPBIM COBIMAJ C BEPIIMHHBIM KPaTEpPOM.
s 3Toro mepuoja ONpenessiUCh CPEIHUE CKOPOCTH 3BYKa Ha OTHENbHBIX yuyacTkax Tpacc. U3
BbIOOPKHU 20 UMIynbCOB ObLT0 TONYUEHO Cypy.k = 32614 M/C; Crpy-k = 338+5 M/C; Crpyoany = 33916
Mm/c. Heckonmpko MeHbIas ckopocts pacnpoctpanenuss AC Ha tpacce AIIX - K oOwsicasiercst 6onee
HU3KOHM TeMIiepaTypoi Ha 3Toi Tpacce BcienctBue npesbimenus cranuuii AITIX (900 m. Hag yp. Mm.)
u K (1700 M Hag yp. M.) o oTHoeHuto k ctanimu KJIY.

AC 0T BEepUIMHHOTO U MOOOYHOr0 KpaTepoB CYLIECTBEHHO Pa3IUyYaInCh MO GopMe U Mpeod-
Ja/1al0IIKUM 4acTOTaM.

Bepmiunnbiii kpatep. AC ¢ f= 1,0 ['u yBepenHo peructpupoBanuch Ha ctaHuusx AIIX, K
(puc.4.24). Ilo ¢opme 3anucu Ha cranuuu AILX, AC® or BEPLIMHHOIO KpaTepa YCJIOBHO ObLIM
pasGuTH Ha TpH THIA (cM. paszen 4.2.4). Ha puic.4.24 nokasanst o6pasusr ACY,, 3apernctpupoan-
Heie Ha ctaHiuu AIIX ¢ momomisio DJIMbB-IV u pasnorunHoii anmapatypoi Ha cranuuu K, rae
AC®, na manoraGaputHoii akycriaeckoii cranmun (MAC) IpeicTaBIeHs! MyroM KoneGaHuii ¢ f =
0,5 I'u, aMIIUTYAHO - YaCTOTHAs XapaKTepUCTHKA Mbe30Kepamuieckoro Mukpoodaporpada (IIMb) uz
ATOTrO CHrHaia Beinenuia konebanus ¢ wacrotamu f=1,5 u 3,0 I'u. Konebanus ¢ f= 1,5 'y Haunna-
uch ¢ (asbl pazpexenus. LlupokonosocHass aMIIMTYTHO-4aCTOTHAsI XapaKTepUCTHKa MUKpoOapo-
rpadgudeckoro kanana Ha AITX mo3Bonuma 3amucarh 00yiee MUPOKUIN CIIEKTP YacTOT.

Hapsiny ¢ oTaenbHBIME UMITYIbCHBIMU CUTHAJIaMH PErHCTPUPOBAINCH KBA3UCHHYCOUANBHbBIE
Kosebanusi nHPPa3ByKoBoro auana3zoHa ¢ yactotoir 0,5+1 'l IIMTETHbHOCTHIO OT HECKOJIBKUX MHU-
HYT 10 HECKOJbKUX 4yacoB. [0 aHanmoruu ¢ ByJKaHUYECKUM JAPOKAaHUEM TaKue KOJeOaHHs Ha3BaHbI
axycmuueckum opodscanuem (AJl).

. 83
XapaktepHoit ocoOeHHOCThI0O AC™ BEpIIMHHOTO Kparepa ObLia MOYTH MOCTOSHHAS POJI0I-
KUTEIBHOCTH (ha3bl U30BITOUHOrO AaBieHUs nepBoro Beryruienus (T = 0,5 c), KoTopas He 3aBucena

uu ot Tina AC*, Hu ot ero ammuurynst (1+10 ITa). DT0T haxT, a TakKe HAGOP KPATHBIX CIEKTPAIIb-
HBIX MTMKOB YKa3bIBaIOT HA TO, 4TO popmupoBanre AC NMpoUCXOAUT B p€30HATOPE, B KOTOPOM BO3HHU-
KalOT HeJMHEeWHbIe Konebanus (cM. paznen 4.2.4.), T.e. B )KepJie ByJIKaHa.

IMo6ounbIii kKpaTep. OT MOOOYHOTO KpaTepa, TaK K€ KaK U OT BEPIIMHHOTO, PErHCTPUPOBA-
JIMCh MMIYJILCHBIE aKycTthuueckue curHansl (AC") u akycruueckoe apoxkanue. AC" perucrpuposa-
JUCh B TE€ MEPHOJIbI, KOTJa MPOUCXOIMIH BEIOpOCH 60MO, a AJ] — BO BpeMs CHOKOWHOTO UCTEYCHHUS
U3 KpaTepa napa u rasa.

ITo ¢popme 3ammcu AC" MOXKHO paszieNuTh Ha JBEe IPyNIbl. B mepyro rpyriy cieayer oTHe-
CTH CUTHaJbl, COCTOSIIINE U3 OAHON WM ABYX (pa3 cxkaTus U oHOM (a3el pazpexxkenus, npuuém AP. >
AP, (puc. 4. 22, 4.24). Ha (pone ocHOBHOTO cHUTHaja 3aMeTHBI Kojiebanus ¢ yactotorn f > 10 I'm u
aMIUIMTYI0M, Ha TOPSI0K MEHBIIE aMIUIUTYAbI OCHOBHOro curHana. HanGonee cunbubie AC" oTOM

rpynmbl otMedanuch ¢ 20 4 10 21 u 30 muH 2.VI u ¢ 2430 mun 10 4 4 00 mun 3.VI. MakcumanbHas
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aMIUIuTyna curaana Ha ctaniuu AITX B atot nmepuon 6vuta AP+ = 5 u AP+ = 2,5 [1a cOOTBETCTBEH-
HO.

AC" nmpyroii rpyIibl IPEACTaBIsUT COO0M 3aTyxaromuii yr u3 3-5 konebanuit (VI tum) ¢ f
= 3+5 I'u u ammumarynoit He 6onee 10 Ila na cranuum K (cm. puc. 4.10). A/l mobounoro kpartepa
MEHSUJIO CBOIO 4acTOTy B auamazoHe 2,5 + 5 I'u. Ammutyna AJl Ha cranuuun AIIX m3meHsnace oT
0,3 mo 0,8 Ila.

AC" nepBoii TpyIIiBEl B IIEPUOJ MAKCUMAIBHON aKTHBHOCTH MOOOYHOTO Kparepa 2-3.VI peru-
cTpupoBaiuch Ha cTaHiuu K co ckopocteio pa3Béptku 50 mm/c (cm. puc.4.7, puc.4.10), uto mo3Bo-
JIMJIO 3aIicaTh CHTHAIBI ¢ 00JblIoi neramsHOCTRI0. AC" 3TOr0 Tmepuoja, Mo BCeil BEPOSTHOCTH,
CJIeJIyeT OTHECTH K KaTeropuH CJIadbIX BO3AYIIHBIX yAapHbIX BoJH (BYB). B mone3y sToro mpenro-
JIOKEHUS CBUJIETENLCTBYIOT 3aKOHOMEPHBIE U3MEHEHUS aMIUIUTY A6l ¥ nepuoga AC" B 3aBHCUMOCTH
OT PacCTOSHUS.

Hns cnabeix BYB u30bitounoe naBnenue B (aze cxarus APy ~ r 14 , @ BpeMsl JeHCTBUS
daser cxatust T ~ r ! (Leimaun, Cuonuii, 1981). OTCIONA OTHOIICHWS IABICHUN M UIHTEIHHOCTH

a3 cxarust 111 YBB nHa cranmusax AIIX (1) u K (2) nomkHbI OBITH

04 14

Go(n) g AR o[n] —yy
¢ r, AP, r

Jlst 3apeructpupoBanHbix AC" 3TH OTHOLICHHS MOTYYHIUCH OMU3KUMH K pacu€THeIM T/T,= 1,5 £

0,2; AP; /1AP,= 4,7 +0,5.

[To pgaHHBIM a’poBH3yaNbHBIX HaOmoAeHuil (HMeanos, l'aspunenxo, /Jeuzano u op., 1984),
BEPIIMHHBIN KpaTep nociue uzBepkenuss 1983 r. mpeacraBisit coOoi mpoBan ¢ Auamerpom (2a) =320
M. B nepBoM npubnmkeHun KpaTep MOXKHO CUUTaTh TPyOOH, 3aKpBITOM C OJHON CTOPOHBI KECTKON
KPBIIIKOW (YPOBHEM Marmbl), a ¢ JPYTrOil — MATKOW KPBIIIKOW (aTMocdepoii). DKCIUIO3MH Ha JTHE
KpaTepa MOKHO pacCMaTpHBaTh KaK BBIHYXKAAIOILIEE BO3JEHCTBUE, KOTOPOE BBHIBOJUT CTOJO rasa B
TpyOe U3 paBHOBecus. IIpu 3TOM BO3HMKAIOT MPOAOJIbHBIE BOJHBI C YACTOTAMU JMHEWHBIX U HEJIH-

HEHHBIX PE30HAHCOB:

fun=n) 0 fronn= (D)0
rae Cyp — CKOpOCTh 3ByKa B HEBO3MYIIIEHHOM rase, L —mimna tpyOsl. Yacrotsl: f7=0,5, f:=1,5, fr=1,
f+=3 T'u ABIAIOTCA IEPBOM M BTOPOIl TapMOHUKAMU HEJIMHEWHOTO U JIMHEHHOTO pe30HaHCOB. I 'eHepa-
1[Us] BTOPBIX TAPMOHHUK 3aBUCHUT OT CIIEKTPa BO30Y>KIAIOIIETO UMITYJIbCA.
Haumenpimii npenenbHbIi pazmep TpyOs! (L) MOKHO OLIEHUTH O TOOPOTHOCTH PEe30HATOpa
JUIL OCHOBHOTO TOHA Oe3 yuéra HemmHEHHbIX >hdexros (Mcakosuu, 1973): q=4L*/mm’. Onenka
JNOOPOTHOCTH OLICHMBAJACh MO HIMPHUHE CIEKTPATBHOIO MUKA U BBIYUCISUTUCH JJMHA «TpyObD L =

120 M u Cp= 480 m/c npu a = 160 m. ITo Hammumio B ciektpe AC;™ (cm. puc. 4.23), Kpome xapak-
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TEPHBIX YACTOT, €lIe OJHOrO0 NMuka ¢ f> = 1,2 ['1f MOKHO IPEANOIOKUTh BOSHUKHOBEHHE €I1IE€ OAHOM
PE30HAHCHON CHCTEMBI, KOTOPOil Moria ObITh “Tpy0a” ¢ MEHBLIUM IWaMETPOM, BO3HHKIIAS B pe-
3yJbTaTe OMyCKaHWs YPOBHS JIaBbl B BEPIIMHHOM KpaTepe ByikaHa. [lonTBepxkaeHuem storo akra
MOJKET CIIYHUTh 3aKOHOMEPHOE YMEHBIIEHHE YaCTOTHI f2, KOTOPOE MOKHO CBSI3aTh C MOCTEHEHHBIM
MOHIKEHUEM ypOBHS JaBbl. ClieyeT OTMETUTh, YTO MO0 (POTOrpaMMETPUUYECKUM AAHHBIM (Jeuzano,
1991) naubonpinas royOuHa MpoBaia coctaBiseT 129 m.

[Tocne u3BepkeHMs Kpatep MOOOYHOIO KOHYca MpEeACTaBisul coboil konoaen nuamerpom 20-
25 M u TimyOuHON okoso 60 M. OTMedanuch 3HAYUTENbHBIC KOJEOaHWsI YPOBHS JIaBbI Ha JIABOBBIX
MOTOKAaX, YTO, MO-BUIMMOMY, OTpa)kao KojieOaHusl YpOBHS JIaBbl U B KpaTepe KoHyca. Yactora AJ]
noOo4HOTO Kpartepa uzMeHsanachk ot 2,5 no 6 I'u (0,15-0,4 c). Ouenka JuHEHHOTrO pa3mepa mo 100-
POTHOCTH JAET JJIsl ATUX YaCTOT U3MEHEHHSI JUIMHBI TPYOHI (T.€. ypoBHs aBbl) oT 20 10 50 M.

Ha puc.4.25 npusenensl napametpbl AC B Mmae — utone 1983 r. mo nanueim  AIIX. Ilo aky-
CTHYECKHM JaHHBIM, KOTOpbIE MOJATBEP)KIAIOTCS BHU3yaJbHBIMH HAOMIOJECHUSIMU, BBIAEISIOTCS TIe-
PHOJIBI PE3KOM aKTUBU3AIIMU BEPIIMHHOTO KpaTepa, koraa amrmurtyna AP, > 111a: 22.V; 27,30.V; 1-
2.VI; 23.VI-15.VII. C cepeaunbl Masg OpOUCXOJUT 3aKOHOMEpPHAs HSBOJIOLMS AC® BEPIIMHHOTO
Kparepa. BHavane npoucxonsar AC,®, KOTOPBIE CMEHSIOTCS AC® u AL 3aBEpILACTCS U3BEPKECHUE
AC;®. Peskoe ycuenue aKyCTHUECKOil aKTHBHOCTH BEpIIMHHOTO KpaTepa oTMedaercs 1-2 u 24.VI;
ATO COBMAJAET C PE3KUM M3MEHEHUEM pacxXoja JIaBbl uyepe3 MoOOUYHbIN KpaTep (Xpernos u op., 1981).
N3menenune hopmbl AC;Y MIPOM3OIILIO MOCIIE OKOHYAHMS H3BEPKEHUS TOOOYHOTO KpaTepa.

Haubonee vacteie u pe3kue u3MeHeHus: 4acToThl AJl moOOYHOrO Kparepa MpOUCXOAuIn 4-
5.VIL. Cnegyer oTMETHTb, YTO HauOOJbIIAs aKyCTUYECKass aKTUBHOCTh MIOOOYHOT0 KpaTrepa HaCTYIIU-
Ja Tocjie CHU)KEHMs aKyCTMYECKON aKTMBHOCTHM BepluMHHOro kparepa (2-3.VI). Takas xe cmeHa
aKyCTUYECKOW aKTUBHOCTH mpowmzonuia 23.VI, korga mocie mpekpaiieHus: H3BepKEHUsT T0O0YHOTO
KpaTepa pe3Ko aKTUBH3UPOBAJICS BEPIIMHHBIN KpaTep. Ha Hamn B3ris, aCHHXPOHHOCTh B aKyCTHYe-
CKOM aKTHBHOCTH BEPIIMHHOI'O M MOOOYHOTO KPAaTEpOB YKa3bIBaET Ha MPSAMYIO B3aMMOCBS3b 000HMX

OPYNTHUBHBIX LEHTPOB.
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MAU MIOHDb

Puc. 4.25. IlapamMeTphl aKyCTHYECKUX CHTHAJIOB B Mae — MioHe 1983 1., 3apeructpuposanHbix Ha cranuuu AITX. [ BepIIMHHOrO KpaTepa npuseaeHsl: AP -
CpeHss aMIIIUTYy 1A (BepTHKanbHble oTpesku); Ny — cpeanee uncio ACY 3a wac (3amrpuxosansoe none); T — Iepuos aKyCTHYECKOrO ApOXKaHus. [t MoGOIHOro
kparepa mpuBeneHsl: AP- cpemnss ammiuryaa (asel u3bbTouHoro jgasinenus (myHktup) W AJ (crutomnas nwmuus); N, — cpennee uncno AC" B MHHYTY
(BepTHKaIbHBIE OTpE3KH); T- MepHoa aKyCTHUECKOTro ApOKaHus (JIoMaHble JInHNK). Ha Bpe3kax mokasaHbl TpauKu CKOPOCTHOTO paspesa Tpornochepsl.



Bo Bpemsi mobouHoro usBepkeHusi BysikaHa KiroueBckoit B ampene-utone 1983 r. mpencra-
BUJICS] YHUKAJIbHBIN CIy4yall pETUCTPALMU aKyCTUYECKOTO M3IyUYEHHUsI OJHOBPEMEHHO U3 JBYX MCTOU-
HUKOB. 3aperucTpUpOBaHbl aKyCTUYECKUE CUTHAJIBI KaK OT BEPLUIMHHOIO, TaK U MOOOYHOI'O KPaTepoB,
KOTOpBIE ObLTN MPEICTaBICHBI JBYMS PA3HOBUIHOCTSIMH: UMITYJCHBIMU U HETIPEPHIBHBIMU KBa3HCH-
HYCOUJAIBHBIMHU KOJIEOAHUSIMH - aKyCTUYECKUM JAPOKAHUEM.

1. B ammutyausix cnekrpax AC u A/l BepIIMHHOTO KpaTepa BbIACISETCS HA0Op XapakTep-
HbIX yacToT f;= 0,5, f2= 1,0, f3= 1,5, f;= 3 I'u. Jlauasiii HA0OP YACTOT XOPOIIO OOBICHIETCS TEOPH-
el HEeIMHEWHBIX KOJICOAHUN B TOJIYOTKPBITON TpyOe. [1o dopme 3amucu ¥ COOTHOIIEHUIO XapaKTep-
HbIX gacTor AC pasouts! Ha Tpu Tuma. Crektpsl AC*| XapakTepu3yloTcs HaTHYHEM TONBKO ABYX
MepBEIX YacToT, a B crektpax AC™, MosBIsIOTCS BTOpBIE TapMOHMKH JTHHEHHOTO M HETHHEHHOTO
pe3oHaHcoB. B criekTpax AC®; Bomm3u f>= 1,0 ' mosiBNs€TCS NOMOJHUTEIBLHBI MAaKCUMYM C f> =
1,2+1,4 T'u. Paznuuue B cnekTpax, MO-BHAMMOMY, 00YCIOBICHO M3MEHEHHEM T'€OMETPUU Kparepa,
YTO MOATBEPKIAETCS 3aKOHOMEPHOU cMeHor TuoB AC.

2. AC mobounoro kpartepa Oosee BbicokodacToTHBIE (f = 2,5+5 I'm) mo cpaBHeHuio ¢ AC
BEPIIMHHOTO KpaTepa. OTMedannch u3MeHeHust 4actotel A/l ot 2,5 1o 5 I'u, KoTopkle, MPeanonoKu-
TEJbHO, CBSA3BIBAIOTCS C KOJeOaHWeM ypOBHS JIaBbl B KpaTepe moOoyHoro konyca. CaMmble CUIIbHBIC
aKyCTUYECKHE CHUTHAJbl MOOOYHOro KpaTepa, 3apeructpupoBaHHble 2-3.VI, oTHeceHbI K cinaObM
BO3/YILIHBIM YAApHBIM BOJHAM.

3. AC »TOoro M3BEp)KEHHsI TEHEPUPOBAIUCH B KepiiaX MOOOYHOTO0 M BEPIIMHHOTO KPaTEPOB.
CrnenaHbl OIEHKHM JJIWHBI KOJIOAIA BepmuHHOrO Kpatepa L = 120 M u mobouynoro L = 20+50 M.
DHeprus U MOIIHOCTh aKyCTHUYECKOrO MCTOYHUKA BEPIIMHHOTO KpaTepa 3HAYUTEIBHO MPEBOCXOISAT
SHEPTHUI0 U MOIIHOCTh aKyCTHUECKOr0 UCTOUYHUKA MOO0YHOTO Kparepa. COOTBETCTBEHHO, 3HAUUTEIb-
HO OoJbie ¥ 00BEM raza, BhIJICICHHBIN Yepe3 BEPIIMHHBIN KpaTep, YTO MOATBEPHKAAET BHIBOJ O TOM,
YTO Jlera3alusi paciuiaBa IpOUCXOAuIIa MPEUMYILECTBEHHO Yepe3 BEPILIMHHBIN KpaTep (Xpenos u op.,
1981).

4. AxycTtHueckas akTMBHOCTb BEPIIMHHOIO Kparepa orMmevanack 19-24.1V; 27,30.V; 1-2.VI;
23.VI=15.VII. AkycTuueckass akTUBHOCTb BepIIMHHOro kparepa 1-2.VI u nocne 23.VI nossunuce
1OCJIe PE3KOr0 YMEHBIIEHHUS pacxoja JaBbl U3 MOOOYHOIO KpaTepa, YTO yKa3blBaeT HAa aCHHXPOH-

HOCTb B ACATCIbHOCTU BEPIIMHHOI'O U moO0YHOro KpaTCpoB.
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4.4. OneHka KOJHYeCTBA IKCILIO3HBHOI0 ra3a, y4acTBYIOIIEero
B M3BePKEHUSAX CTPOMOOJIMAHCKOr0 THIIA

Jlnst Tpex u3BepKEHUN CTPOMOOIIMAHCKOTO THMA (Dapoomupyrouwuil pexcum): YOxHbI po-
pbiB bonbmoro tpeuauoro TonbaunHckoro usBepkenus 1976 r.; npopsiB Ilpenackazanuslii — mo-
6ouHoe u3BepxKeHue ByikaHa KioueBckoro, 1983 r.; TepmuHagbHOE U3BEpKeHHE ByakaHa Kiroues-
ckoro, 1987 r., o aKkyCTHYECKMM CHUTHaJIaM, BO3HUKAIOIIMM BO BPEMs pa3pyLICHHs ra30BbIX ITy3bl-
pel, onpenensics 00beM KCIUTO3UBHOTO Ta3a. [Ipu aTom cuutanock, uro AC U3Iy4aroTcs U3 Kparte-
pa B pe3yibTaTe BCIUIBITHS U Pa3pyLICHMs Ia30BOrO Iy3bIps HA MOBEPXHOCTU MAaJOBSI3KOHM JIaBbl U
NPEICTaBIAIOT COOOH ciabble BO3IYLIHbIE YIapHbIe BOJIHBL. Pa3pymarommuiicss Ta3oBblid Iy3bIph
CUMTAJICS] HEUI€AIbHBIM B3PhIBHBIM HCTOYHUKOM C MaJION MJIOTHOCTHIO SHEPTUU.

B akyctuueckom npuOamkeHun 1o GopMe akyCTUUeCKOW BOJHBI B atMocdepe, 3aperucT-
PUPOBAHHONM Ha HEKOTOPOM PACCTOSHUU R OT MCTOYHHKA, MOKHO ONPEETUTh 00bEM BHITECHEHHOTO

B3pEIBOM Bo3ayxa (Iyoxun, 1970):
4dpp 2
v = ‘ZP [ 1R, g, 4.11)
0 0

1€ Oy — IIIOTHOCTh aTMOC(HEPHOT0 BO3ayXa, T— BpeMs AeHCTBUS (a3bl CxKATHSL.

Jlns moATBep K ACHNS IPUMEHUMOCTH JaHHOH (HOpMyJbl K HameMmy CIydaro MCCIIeI0BalIoCh
JBIDKCHHE Ta3a B pE3yJibTaTe BHE3AIHOTO PACIIUPEHHs MEPBOHAYAIBHO CKATOTO CHEPHUUECKOTO
o0beMa € MOMOIIBIO MATEMATUYECKOTO MojenupoBaHus. V30biTouHOE naBieHue B cdepe 3aaa-
Bajioch oT 5 10 10 atm, a paaguyc usmensuics ot 1 mo 10 m. Mmnynbc oOpa3oBaBLIEHCS BOJIHBI
Beruncisuicst cmyerss 0,1 ¢ mocne Havama nBwkeHus. [Ipuyem m3meHeHus oO0beMOB chep mpH
paCIIMPEHUH 10 JABJICHUS OKPY’KAIOIIEH Cpelbl B 3aBUCHMOCTH OT HAa4aJbHOW SHEPIUU C)Ka-
TOTO Ta3a PacCUYUTHIBAINCH MPH YCIOBHM aAHMa0aTHYECKOTO PACHIMPEHHS MO UMITYJIbCY 00pa3o-
BaBlIelics BoJHBI. CpaBHEHHE pE3yJIbTaTOB ATHX BBIYHMCICHUHN MO3BOJISIET CUUTATH OIMpPEIeIICHUE
BBITECHEHHOTO B MPOILECCE pacHIMpPeHusi 00beMa IO HMITYJIbCYy OOpa30BaBIICHCS BOJHBI BIIOJHE
NpUeMJIeMbIM JIa)Ke HA PACCTOSHHSX PETUCTPAllMM CHUTHajla, HE COOTBETCTBYIOIIUX aKyCTH-
YECKOMY TTPHOIMIKECHHUIO.

DHeprus B3pbIBHOTO IMpoliecca AJIsl OTAEIbHOI0 BhIOpoca onpezensiach no hopmye:

l
E =" PV
0 >—] 0 , (4.12)
a DHEPrys aKyCTHYECKON BOJIHBI —
2
4R

E,=""—[aP 2t 4.13)

9Co

rne oy, Cy, Py - MIIOTHOCTH, CKOPOCTh 3BYKa, JaBI€HUE aTMOC(EPbI, COOTBETCTBEHHO, )/ - IMOKa3aTelb

annabatel, R — paccTOSHUE MEXAY HICTOUHUKOM U ITYHKTOM PETUCTPAIHH.

73



s Bcex paccMaTpuBaeMbIX CIIy4YaeB BBIYMCIUIMCH YKAa3aHHBIEC BBIIIE XapaKTEPUCTUKU
HKCIUIO3UBHOTO Tporecca. [lpuuem mnpu BolumMciaeHun Iy HU30BITOUYHOE JaBlIEHHME HA TpaHULE
“my3pIps”, pacIIMPUBIIETOCS O aTMOC(EPHOTO JaBIE€HUS, BBIYUCISIIOCHh, UCXOAS U3 aKyCTHUYECKOIO

MPUOJIKESHHUS :

JIP.[R

P
10:%; ’ZlPa :+T’. a=Coﬁ+.

B tabnune 4.7 npuBeneHb! CpeHECTAaTUCTUYECKHE 3HAaUeHUs TapameTpoB BYB u xapakrepu-

CTHK 3KCIUIO3UBHOIO IIpOLecca JIJIsl BCEX TPEX U3BEPIKEHUU.

Tabnuma 4.7.
Cpennecratuctuieckue 3HadeHns BYB 1 mapaMeTpoB 3KCIio3uBHOTO TIporiecca
UzBepkenue N [Mapamerper BYB EJ/E,,

AP, | T, | AP. | T | T, Ta@| AV,M | Ey, x| E. JIx %

Ila c I1a c
IOsxue1it npopeis | 22 | 49,3 | 0,13 | 43,5 | 0,20 142 8230 2,900° 5,200’ 1,8

BTTHU

Ipenckasanneii | 16 | 1,9 | 0,08 | 2,3 | 0,09 11 209 7,60007 | 1,900 0,25
Bepwmnreii kp. | 18 | 0,28 | 0,24 | 0,37 | 0,36 6,1 761 2,710° 2,3000° 0,1
B.KitoueBckoro

Ha puc.4.25a,0 mpuBeneHbl 3aBUCUMOCTH BBIYUCIICHHBIX OOBEMOB BBITECHEHHOTO BO3IyXa
OTJIENbHBIX B3PBIBOB OT BEJIMYMHBI UMITYJbCa U YHEPrUH aKyCTHUECKOro MCTOYHUKA B Ousorapud-
MHUYECKOM MaciTade AJisl BceX Tpex u3BepxeHuil. HecMoTps Ha HEKOTOPYIO0 060C00IEHHOCTH MoJIeH
TOYEK JUIS KaXJI0T0 U3BEP)KEHHsI, B OCHOBHOM, TOUKU 00pa3ylOT CPaBHUTEILHO KOMITAKTHBIE 00Jac-
Td. B o0oux ciydasx kod(hPpHUIHEHT KOppeNsuuu T0BOJILHO BBICOK (17 = 0,74; r; = 0,84). MeTtogom
HAaUMEHBIINX KBAJIPATOB MOJYUYEHBI CIEAYIOLIHE YPaBHEHHS PErpecCuu:

1g (V, M) = (0,99 + 0,08)(g( Iy, [a*c) + 1,74;
1g(V, m’) = (0,59+0,03) Ok (Eo, JIx) — 0,54

Cpennee otknonenue 1gV cocraBnser B nepBoM ciaydae 0,37, a Bo BTopom — 0,28. Cnenyet
OTMETHUTH, YTO OTJENBHO AJI KaKI0W cepun HabIoqaemMas IUCIepcHsi 3HaUUTEIbHO MEHBIIE U Bapb-
upyet B mpenenax 0,13+0,17 ana nmepsoii 3aBucumoctd u 0,11+0,30 - nnst Bropoit. Hambonbmas
qucrepcers HaOmonaeTcst A 00beMOB, BBIYMCICHHBIX AJI U3BEPKEHHS BEPIIMHHOTO KpaTepa BYJ-

kaHa KiroueBckoro, rje perucrpanus oCyIecTBIsUIach Ha 3HAYUTEIbHOM paccTossHuu (14,6 km).
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3HEprusi akyCTMYECKOro UCTOYHMKA, [k

Puc.4.26 3aBucumocts noraprupma oObeMa BBITSCHEHHOTO BO3/lyXa IIPH pa3pyIeHUH Ta30BbIX MMy3bIpei BO
BpeMs U3BEPKEHUI CTPOMOOIMAaHCKOTIO THIIA OT Jorapudma HadanbHOTo nMmynbea AC (a) u gorapudma
SHEPTUH aKyCTHIECKOTO HCTOYHHKA (0).

YuuteiBasg UHTEpBal Mexay BbiOpocamu Af, paccUUTHIBaJICS O00bEMHBIH pacxoi raza Q,.
Cunras, 4yTO OCHOBHAs JOJIA Ta3a COCTOMUT W3 BOJISHOTO Tapa, OOBEMHBIM BeC KOTOPOrO TNpHU
T=1000°C pasen 0,17 kr/M’ (Bykanosuu, 1966), onpeneisics BecoBoii pacxox raza Q, (tabm. 4.8).
Haubonb1muii BecoBOi pacxo/ SKCIJIO3UBHOTO ra3a U3 BCEX PaCCMOTPEHHBIX CIIy4aeB MPUXOAUTCS Ha
Oxnp1it mpopsiB BTTU (Q, = 308 kr/c); Ha MOPSAIOK MEHBIIIE COCTABIISICT PACXO[] IKCIIO3UBHOTO
rasa u3 BEpIIMHHOTO KpaTepa ByjiakaHa KimtoueBckoro B 1987 r.

OmnpenenrM BeCOBOE COJEpKaHUE SKCIIO3UBHOTO ra3a U CPABHUM IOJIYYCHHBIE Pe3yJIbTaThI C
OLIGHKaMH, CJIEJaHHBIMU JPYTUMHU MeToAaMmu. s ompeneneHus: BECOBOTO COJEpXaHUs rasza i

IOIT BTTH OGsbina ucmonb30BaHa CpeaHss OLIEHKA pacxo/ia JIaBbl, BBHINIOJIHEHHAs HA OCHOBAaHHU adpo-
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dboTorpaMMeTprUECKUX U3MEPEHU 00BEMOB JTABOBBIX MOTOKOB HA pa3HbIEC AAaThl, KOTOpas COCTABU-
ma 0, =025 M/e (®eoomos u dp., 1984). llpn nomylieHUM MOCTOSIHCTBA pacxoja rasa B TEUCHHUE
BCETO M3BEPKEHHUSI BECOBOE COAEPKAHUE Ta3d, BBIYMCICHHOE 0 NapaMeTpaM aKyCTUYECKUX BOJIH,
coctaBuio Y = 0,5%.

Bo Bpemsi u3BepkeHust nmobounoro kparepa llpenckasaHHbI ¢ JUCKPETHOCTBIO 3-5 mHEH
PETYJISIPHO U3MEPSIICS pacxXo JIABOBOIO Marepuana (Xpenoe u op. 1985). B paccMarpuBaeMblii HAMU
nepuoj, Korjaa Habloanoch pe3Koe KpaTKOBPEMEHHOE YCHJIEHHE aKTHUBHOCTH, PAcXO] COCTaBIISUI
1,2500 kr/c. B atom CJIy4ae BECOBOE COJIEPKAHHME AKCIUIO3MBHOTO ras3a, BBIUMCICHHOE 0 mapameT-
paM aKyCTHUYECKUX BOJIH, cocTaBisuio 0,2%.

DTH OIICHKH CJIeIyeT CUNTaTh MAaKCUMaTbHBIMH, TaK KaK JJIsl U3MEPEHUI BBIOMPATUCh HAanbo-
nee uHTeHcUBHbIE 3anucu AC, KOTOpbIE XOPOIIO YHUTAIMCh Ha PErMCTOrpaMMax, YTO MPUBOAMIO K

3aBBINICHUIO CPETHEr0 00beMa ras3a JJisd eIUHUYHOTO BhIOpOca.

Tabnuma 4.8.
Becoroe coneprkaHue SKCIUIO3UBHOTO ra3a Jiisi HEKOTOPIX U3BEPIKEHUI CTPOMOOIMAHCKOTO THITA, OLIECHEHHOS
10 BO3AYIIHBIM BOJHAM

N3BepxeHue l'as JlaBa
AV, At | Q. | Q| Q. P | Q0| X%
M c M/c kr/M° | Kr/c M/c KI/M Kr/c
FOsxHBIi TpOpHIB 8324 4,5 1816 0,17 308 25 2300 5,8 0,5
bTTU
IpenckazannbIil 216 2 108 0,17 18,4 5 2500 1,2 0,2
BepuvHHEIii Kparep 760 42 179 0,17 304 - - -

B.KitoueBckoro

CpaBHUM TOJTy4YEHHbIE OLIEHKH BECOBOI'O COJIEP’KaHUs SKCIUIO3UBHOIO raza ¢ OLEHKaMH, Bbl-
MOJTHEHHBIMHA Ha OCHOBaHWH JIPYTHX MeTo/0B. Hambornee n3ydeHHOE M3BEp)KEHHE B ITOM IUIAHE —
Oxwnb1it mpopsiB BTTU. Ha ocHoBanum ypaBHeHus OanaHca SHEpruil (IOTEHUMATbHON SHEPTrUu
ra30BOTO My3BIPS M KHHETHYECKOW AHEPTruu BhIOpoca) B pabotax (Cnesun, @edomos, 1981; Cneszun,
1990) crienanbl OLEHKU CpeJHEe Macchl raza Ha oAuH BbIOpoc ~ 100 Kr 1 1 BECOBOTO COAEPIKaHUS
raza, koropoe 6mau3ko kK 0,1%. OTu olleHKH clieyeT CYMTaTh MUHUMAJIbHBIMHU, TaK KaK MPU pacdere
IIPEIO0JIarajioch, YTO BCS DHEPIrHsl C)KATOTO ra3a NEPEXOJUT B KMHETUYECKYIO DHEPIHI0 TBEPIbIX
IPOIYKTOB.

B okts6pe 1976 r. ¢ kpomku kparepa U.A. Meunsiinos (Mensiinos u op. 1984), onpenenun
IUIOUIAa/lb XKepja U CKOPOCTh BBIIEIEHMS ra3oB, 10 KOTOPBIM BBIUMCISUICA PACXOJ Ia3a, KOTOPBIH
cocrasma 1300+1400 wm'/c. IIpu momymieHun, 4TO pacxol rasa BO BpeMs U3BEPKECHUsI U3MEHSIICS

MaJjio, BECOBOE COAEPKaHUE IKCIIO3UBHOTO Ta3a ouenuBaercs B 0,4 + 0,5%.
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Tak kak oueHka BecoBoro conepxanue raza s IOII BTTU, BeluucnenHas mno napaMmerpam
aKyCTUUYECKHX BOJIH, COBNAJAET C OLEHKOW HATYPHBIX U3MEPEHUH, TO €€ CIeAyeT NPU3HATh BIOJHE
MIPUEMIIEMOM.

B taGnune 4.7 BuAHO, 9YTO HAaWOOJIbIIIEEe KOJIMYECTBO SHEPTHH B3PBIBHOTO MPOIECCa TEPExo-
muT B akycTuky Ha HOxknom mpopeiBe BTTU — 1,8 %, B To BpeMs kak Ha TOOOYHOM HM3BEP:KEHUU
«IIpenckazannbiin» — 0,24%, a Ha BepIuMHHOM KpaTepe ByJikaHa Kimrouesckoro Beero 0,1%.

Bo Bcex citydasix paspylleHne ra3oBbIX Iy3bIpe MOKHO pacCMaTpUBaTh Kak HCTOYHUK C Ma-
JIOW TUIOTHOCTBHIO PHEPTOBBIZCNIEHNH, TaK KaK SHEPrys B3pHIBHOW BOJIHBI Ha OOJBIIOM PAaCCTOSHUU
OT MEHTpa CQEpPUYECKOTO XHMHYECKOTO B3phIBA C YYETOM PEAIBHOTO YpPaBHEHHUS COCTOSHUS
BO3/yxa coctaBisieT ~ 5% osHepruu B3pbiBa (Iyokun, 1970). OOpamiaetr Ha ceOs BHUMaHHE OTJIH-
Yhe COOTHOIIECHMS YHEPTUi B3PBIBHOW BOJIHBI K SHEPIUH IIpoIecca MOUTH Ha Mopsaok ais KOxxHoro
npopsiBa BTTU u ansa Bynkana KinroueBckoro. He uckimodueHo, 4TO MPUYMHON STOTO MOTJIH OBITh
B3pPBIBOCIIOCOOHBIC BYJIKAHMYECKHME Ta3bl, TaK Kak Ha boybmiom TpemmHHOM Ton0aunHCKOM
W3BEPKCHUH OTMEYAJICsl PsAI SBIEHUN (BO3AYIIHBIE B3PBIBBI, TOPEHUE ra3a), KOTOPbIE KOCBEHHO
yKa3blBaJll Ha HAJIMYUE B3PHIBOCIIOCOOHOW KOMIIOHEHThl B IOBEHWJIBHOM BYJIKAaHHYECKOM rase.
[To-BumuMoMy, TpH pa3pyLIEHUH My3bIps B3PBIBOCIIOCOOHBIE BYJIKAHHMUECKUE Ta3bl IPU CMEIIN-

BaHUH C KUCIIOPOJIOM BO3lyXa MOTJIM YCUIMBATH dPQPEKT «JIOMAIOIIETOCS Iy3bIPs».
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3HEeprys akyCcTUYecKoro UCToYHMKa, K
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3Heprusi B3pbIBHOro npovecca, x

e [lpenckasaHHbin a HO.M. TonGaunk = KrroueBCcKoM

Puc.4.27. 3aBHCHMOCTD DHEPTHUN aKyCTUIECCKUX BOJH E, OT SHEPTUH B3PHIBHOTO mporiecca Ejy.

Ha puc.4.27 mokazaHa 3aBUCUMOCTh SHEPTHH aKyCcTH4YecKux BoJH (E,) OT a3HEpruu B3phIBHO-
ro npouecca (Eg) B Omnorapudmuyeckom macurabe. Jlns nByx usepkeHuil (FOxHBIH mpopbIB

BTTU, IIP/1) Touku Ha rpaduke 00pa3yroT JOBOJBHO KOMITAKTHBIE 00JaCTH C BBICOKMMH KO3 PHIIH-
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eHramu koppemauuu  (rgrru = 0,81, ropg = 0,77), B TO BpeMs Kak A U3BEP)KEHUsI BEPLIMHHOTO
Kparepa OH cocTaBisieT Bcero riqmg = 0,28, Cronmp Manblii  KO(QQHUIMEHT KOPPeIsuu s
sapucumocti I1gE, = f(IgEy) Bynkana KJIY, mo-Bumumomy, oOBsicHsieTcs peructpaiueii BYB B
9TOM CJydae Ha JIOBOJIBHO 3HauuTelnbHOM pacctossHuu (14,6 xMm). Jlns  HOxkHOrO mpopeiBa
BTTU nabmromaercs Oojee cuiabHas 3aBUCUMOCTh SHEPrUM aKyCTHYECKOTO MCTOYHHKA OT dHEp-
I'MH B3pBIBHOIO nporecca no cpasHeHuto ¢ [1PJ1 u KJIY. He uckiitoueHo, 4To B 3TOM Cilydae Tak e
CYILIECTBEHHYIO pOJIb UIParOT B3PHIBOCIIOCOOHbBIE BYJIKAHUUYECKUE T'a3bl.

Takum 00pa3om, MpU U3BEPKEHUAX C 0APOOTHPYIOIIUM PEKUMOM, K KOTOPBIM OTHOCSTCS
CTPOMOOJMAHCKUN M TaBaWCKUN TUIBI aKTUBHOCTH, C TIOMOIIbIO JHUCTAHIIMOHHOTO aKyCTHYECKOTO
METOAa MOXHO OIICHUTh KOJIMYECTBO CBOOOTHO BBLAEISIOIIErOcs rasa. Eciam mpu 3ToMm ocyIiecTs-
JATh HAONIOIEHUs 3a PacxoJOM JIaBOBOTO MaTepHajia, TO MOYKHO OLIEHHTh BECOBOE COJEp)KaHUE

OKCIIJIO3MBHOI'O Ia3a.
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3AK/IIOYEHUE

B pabote nmpuBeneHbI pe3ynbTaThl PErHCTPALUU aKyCTHYECKUX CUIHajoB auanaszoHa 0,5+10
I'u, compoBoxkaaBmux u3Bepxkenus: Kamuarckux BynkaHoB B nepuona 1970 — 1989 r.r. HaGmonenus
Ha BYJIKaHaX OCJIOKHSAIOTCSI TEM, YTO U3BEPIKEHUS - HE IUIAHUPYEMbIN 3KCIEPUMEHT U MOYTH BCErza
HAYMHAIOTCS HEOXKUIAHHO. B TO ke Bpemsl, Kaka0e U3BepKeHHE NPECTaBIAET YHUKAIbHOE IPUPOJ-
HOE SIBJIGHUE U HMHCTPYyMEHTallbHble HaONIOEHUs, MO3BOJSIOMME 3a(UKCHUPOBATH €r0 JUHAMMKY,
OUYEHb LIEHHBI. BOJIBIION CI0KHOCTBIO ISl UCCIIEI0BAHUS AKTUBHBIX ByJKaHOB Kamuarku sBisercs
TO, YTO OHU PACIIOJNIOKEHBI BJAJIM OT HACEJIEHHBIX MYHKTOB. B pe3yibraTe sKCneIuIUuOHHbBIX paloT,
KOTOPBIE MTPOBOJMINCH B CIOXHBIX KIMMAaTHYECKUX YCIOBHSX (OOJbIINE BBICOTHI, HU3KHE TEMIIEpaA-
TYyphl), IOYTH Ha BCeX U3Bepraroimuxcs BynkaHax Kamuatku Obiam 3apeructpupoBanbl AC B OJIMK-
HEl 30HE Ha PacCTOSIHUAX 2+15 kM.

B cBs3u ¢ oTcyTcTBHEM MUKpOOaporpadoB MpOMBILIUIEHHOTO U3roToBieHus B 1984 r. cobcet-
BEHHBIMHU CHJIaMU ObljIa M3rOTOBJIEHa mapTusi Mukpobaporpados D/IMB-MB, koropsie ¢ ycrnexom
MCIIOJIb30BAINCh Ui IpoBeaeHus peructpaunu AC Ha U3BEpramouxcs ByjaKkaHax. TapupoBka MUK-
pobaporpadoB MpoBOAMIACE C MOMOILBIO KaJMOPOBOYHOIO yCTPONCTBA, MO3BOJISIOIIErO 3aaBaTh B
Kamepe n30bpITouHOe naBieHue B uarepsaie 50+400 Ila ¢ wacroroit 0,2+20 '

[TomyueHs! cienyronye OCHOBHbIE PE3YJIbTATHI:

1. Ilpu @yakanckom u cmpomoOIUAHCKOM MURAX V3BEPKCHUN (HAONIONCHUS HA BYJIKaHE
Kapsimckom, 1970 + 1973 rr.; CeBepHom u FOxuOM npopsiBax bosnbiioro tpeuanoro Tonba4ynn-
cKoro u3BepxeHnus, 1975 + 1976 rr.; BepiinHHOM Kpartepe ByJikaHa KimtoueBckoro, 1978, 1984, 1986
+ 1989 rr.; mpopsiBe «IIpenckazanusiit» 1983 r.) HecTanoHapHble MPOILECCH (BO3AYIIHBIE B3PhI-
BbI; CBEPX3BYKOBbIE CKaUKH IPU UCTEUEHUH IEIUIO - Ta30BOM CMECH; Pa3pyIlEHHs Ta30BbIX My3bIpen
Ha TIOBEPXHOCTH JIaBbI) MOPOKAAIOT aKyCTHUECKUE CUTHAJIBI, KOTOPbIE BOJIU3M UCTOYHUKA OTHOCSTCS
K KJIaccy clIa0bIX 6030YuHbIX YOapHbIX 6071H. Pa3nuuus B KHNHEMAaTHYECKUX U JUHAMMUYECKUX Mapa-
MeTpax MO3BOJIWIN BIEPBbIE B MPAKTHKE BYJKAHOJOIMUECKUX HMCCIEJOBAHUMN BBIICIUTh THUIIBI 603-
OYUWIHBIX YOAPHBIX 80JIH, TIOPOXKIECHHBIX PA3TUYHBIMU (PU3UUECKUMHU MTPOLECCAMHU, TPOUCXOIAIIMMU

B KparTepe BYyJIKaHa IIPY Jera3aliy Marmsl, IOCTYNAKONICH Ha JHEBHYIO IOBEPXHOCTD.
2. Ha 0CHOBaHMM COTOCTABIICHHUs BPEMEHHU AIUTENbHOCTH (aswl cxatus (T+) BYB ¢ pasme-
POM KpaTepa MO JIaHHBIM a’pOBU3YaIbHBIX HAONIONEHUHN sl 7 W3BEPKEHUH MOKa3aHO, YTO BEINYH-

Ha Ty ompesessaeTcs paliycoM KpaTrepa U3BEpraroierocs ByJKaHa. JTO 1aeT BO3MOXXHOCTb BO BpEMsI

MOHUTOPUHTA JTUHAMUKU U3BEP)KEHUSI pacCMaTpuBaTh I B KayeCTBE MapameTpa, XapaKTepusyrolie-
ro U3MEHEHHUs Pa3MepPOB KpaTepa B MPOLIECCE U3BEPKEHUSI.

3. Jlns usBepxkenHuit: bompimoro tpemuaHOro TosidaunHCcKOro m3BepxkeHus — 1975,1976 rr.;
Bysnkana KmtoueBckoro 1983, 1987,1989 rr. xapakTepHsl oTpe3ku BpeMeHu, koraa AC npuooperaroT

KBa3UIIEPUOJUYHOCTb C BpEMEHEM CKBa)XHOCTH 1-+4c. [l npyroil KBa3unepruoaU4YHOCTH XapaKTep-
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HbIM niepuoa coctapisieT 60+80 ¢. KBasunepuoauueckue akyCTHUECKUE U3IYUYECHHS pa3HOTO NEPUO-
Jla yKa3bIBalOT Ha aBTOKOJIeOaTeIbHbIE MPOLIECCHl, BO3HUKAIOIINE HA Pa3HbIX YPOBHSAX B MarmMaTuye-
CKOM KaHaJse. BbICKka3aHO IpeooKeHne, YTO KBa3UIIEPUOINYHOCTD C IEpuoIoM 1+4 c. BO3ZHHKAeT
B pe3yJbTaTe aBTOKOJIEOATENbHOTO Mpolecca, I71e posib 0OpaTHOM CBA3M BBINOJIHAET BOJHA pas3ps-
KEeHHMs, Oeryias Mo MarMaTHUeCcKoMY KaHally BHH3 JI0 30HBI «pa3pyatomieiics neus». [log Bo3neii-
CTBUEM BOJIHBI Pa3psLKEHUS MPOUCXOAUT YCKOpPEHHas Jeras3amus 1 opMUpOBaHUE HOBOTO ITy3bIpS.
KBa3uneprnoanyHOCTh ¢ NEPUOIOM OKOJIO MUHYTHI CBSI3aHA C TEM, YTO BHOBb NOJHSBIIEMYCS 00BEMY
JaBbl HEOOXOAMMO BpeMs peslakcallii Ha HOBOM YPOBHE JUISl BBIJCJICHUS JIETyUYuX U (POPMHUPOBAHUSA
30HBI «Pa3pyIIAIOLIEHCS TIEHBDY.

4. VccnenoBanbl ocobeHHOCTH pacnipocTpaHeHust AC OT ByJIKAHUYECKUX B3PHIBOB B BEPILIMH-
HOM Kkpartepe B. KimroueBckoro. dopma perucTpupyeMoro CUrHaja OnmpeaenseTcs cTpaThuduKamuei
CKOpPOCTH 3BYKa B aTMoc(epe Ha BbICOTaX MCTOYHMK — MyHKT Hpuema. [lokazaHo, 4yTo aMIuiuTya
npsamoii BoaHbl AC, B ¢Bs3H ¢ ee 0ombioil anuHoi — 100+200 M, Mano 3aBUCUT OT CTpaTHU(HKALINH,
YTO IMO3BOJISIET HAOII0/AaTh, B MEPBOM NPUOIIKEHUH, 32 TUHAMUKON PacIpOCTPaHEHHs aKyCTHYe-
CKHUX BOJIH 0€3 y4eTa TeMIepaTypHO-BETPOBOH cTpaTu(uKaui arMmochepsl.

5. YacToTHbIE MUKH, HAOIIOAAEMBbIE B CIEKTPaxX aKyCTHYECKUX CUTHAJIOB, 3apETrUCTPUPOBAH-
HBIX BO BpeMs M3BEP)KEHUS BEPIIMHHOIO Kparepa ByJkaHa Kimrouesckoro B 1983 r., xorma kparep
IpeCTaBisul coO0i xepino auamerpoM 6osee 300 M, XOpoiIo 0OBACHAIOTCS HAOOPOM PE30HAHCHBIX
4acTOT Whes = (1/2; 1; 3/2; 5/2; 3; 7/2) @)y, naBaeMbIx Teoprel HENMMHEHHBIX KOJICOaHMIA.

6. Bo Bpemst uzBepkenuil Bysikana KiroueBckoro B 1983 r. 0IHOBPEMEHHO 3aperuCcTpUpOBa-
Hbl AC 0T m0OOYHOTO ¥ BEPIIMHHOTO KpaTepoB. [lo (opme 3amuicu M COOTHOMICHUIO XapaKTEPHBIX
gacToT AC BepmMHHOTO Kparepa pa3ouThl Ha Tpu Tma. CreKTphl AC®, XapaKTEePU3YIOTCA HaJTUYHU-
eM TOIBKO JBYX MEPBBIX YacTOT, a B crekTpax AC™, MOABIAIOTCS BTOPbIE FAPMOHHMKH JINHEHHOTO 1
HEJIMHEMHOTO pe30HaHCOB. B cnekTpax AC®; BGmM3H f>= 1,0 I'u nosiBnsieTcss NOMOTHUTEIbHBIN
MakcumyM c f> = 1,2+1,4 I'u. Paznuune B criekTpax, Mo-BUAMMOMY, OOYCIIOBICHO U3MEHEHHEM I'eo-
METpUHM KpaTepa, uTo MOATBEpKIaeTcsa 3akoHOMepHOM cmeHoil TunoB AC. AC no6o4yHoro kpartepa
6onee BbicokouacToTHbIE (f = 2,5+5 I'm) mo cpaBHenuio ¢ AC BepmmHHOTO Kparepa. OTmedanoch
n3meHenue yactorbl AJl ot 2,5 10 5 ', KOTOpO€ MPEaNONOKUTEIHHO CBS3BIBACTCS C KOJIeOaHHEM
YPOBHsI JIaBbl B KpaTepe MOoOOYHOro KoHyca.

AKycTudeckasi akTUBHOCTh BEPUIMHHOIO KpaTtepa oTmedanach 19-24.1V; 27,30.V; 1-2.VI;
23.VI=15.VII, npuuem 1-2.VI n nocne 23.VI akycTuueckass akTUBHOCTb MOSIBUJIACH IIOCIIE PE3KOIO
YMEHBIIEHHS pacXo/ia JIaBbl U3 MOOOYHOr0 KpaTepa, YTO yKa3blBaeT HA ACHHXPOHHOCTh B AEATEIbHO-
CTH BEPIIMHHOTO M MOOOYHOTO KpaTepoB. DHEPrusi U MOIIHOCTh aKyCTHUYECKOIO MCTOYHHKA Bep-
IIMHHOTO KpaTepa 3HAYUTENbHO MPEBOCXOMAST SHEPTUI0 U MOIIHOCTh aKyCTHYECKOI'O0 HCTOYHUKA

nmo6oyHoro kpartepa. COOTBETCTBEHHO, 3HAYWTEILHO Ooybllle W 00BEM Ta3a, BBIICICHHBIN dYepes
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BEpUIMHHBIM  Kparep, 4YTO NOATBEPKIAET BBIBOJ, CHEJIaHHBIM HAa OCHOBAaHUM TI€OJIOro-
neTporpaduIecKuX JaHHBIX (Xpenos u Op., 1984), 0 TOM, 4TO Jeraszaimus paciiaBa MPOUCXONIIA
IIPEUMYLIECTBEHHO Yepe3 BEPIIUHHBIN KpaTep.

7. 1o 3anucsm AC, 3aperucTpupOBAHHBIX BO BPEMSI U3BEPKEHUN CHIPOMOOIUAHCKO20 MUna
(0apOoTHpyOIIMIi pesKMM), OLICHEHO KOJIMYECTBO 3KCIUIO3UBHOTO rasza: HOxxHoro npopsiBa bTTH,
1976 rr.; BepmmHHOTO Kpatepa Kimtouesckoro, 1988 r.; npopsiBa Ilpenckasannsiit 1983 r. [Ipu atom
BCIUTBIBAIOIIMI Ha TIOBEPXHOCTh MAJIOBSI3KOM JIaBBI ITy3bIph, TeHepUpytonwmii ciadsie BYB, npunu-
MaJICsl HEUJCAIbHBIM B3PBIBHBIM MCTOYHHKOM C MajoW IJIOTHOCTBIO SHEProBblAeiNeHUS. BecoBoe
cozaepxkanue skcro3nBHoro rasza s FOxuoro IpopeiBa BTTU cocraBuno Y = 0,5%, uto ynosie-
TBOPUTENBHO COIJIACYETCS CO 3HAYEHUEM X, NIOJIyYEHHBIM IPYTUMH METOJIAMH.

8. Takum 006pa3om, HAOMIOJEHUS 32 aKyCTHUYECKUMHU CHUTHAJIaMU B HETIOCPEACTBEHHOM OJIM30-
CTH OT BYJIKaHa BO BpeMs U3BEP>KEHUH ABISAIOTCS 3PGEKTUBHBIM AUCTAHIIMOHHBIM METOJJOM MOHUTO-
pUHIa €ro AKCIUIO3MBHON COCTABIISIIOIIEH. AKYCTUYECKUH MOHUTOPHHI MO3BOJISIET IPOCIEIUTH IU-
HAMHKY 9KCIJIO3MBHON M 3 Qy3MBHOI aKTHBHOCTH M3BEPKEHHS, a TAKXKE JaeT BO3MOXXHOCTh KOH-

TPOJIMPOBATh U3MEHEHMsI TEOMETPUH KpaTepa.
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