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BBEJLEHHE

HMayuenne ray6uiuHoro crpoedns objacTell COBPEMEHHOrO BYJ/KAaHH3MA HMeeT
BAXHOE 3HAYEHHE B NJaHe pPelleHHs ABYX KApAHHAJbHbLIX Mpo6JeM coBpeMeHHOi
BVJIKAHOJIOTHH W JIHHaMHYecKoi reojoruu. K nepsoit H3 HHX OTHOCHTCH BONpOCH!
CTPOEHHA W COCTARA 3eMHON KOPbl NOJL COBPEMEHHBIMH BYJIKAHHYECKHMH NOACAMH,
pPacnoJoOKeHHbIMH B PAa3HBIX CTPYKTYPHBIX 30HAX.

Peuenne 31oro ponpoca, Kak NpeAcTaBiseTcd aBTopy, AACT KJIOY K NOHHMA-
HHIO MHOIHX F@ONOTHUeCKHX MPOLECCOB, NPOHCXOAAILHX B 36MHOI KOpe H B BEpX-
Hell MaHTHH B COBpEeMEHHYIO SMOXY TeKTOreHe3a H BeAYIUHX K aKTHBHOMY
npeobpazoBannio BewecTsa Kopbl H mantuu. OueBniHo, Ge3 yueta Npoueccos
COBPEMEHHUTO BY/IKAHH3MA, HTPAOULHX BAXKHEHIUYIO PONb B TEKTOHHYECKH AKTHB-
HBIX pafOHaX 3€MHOr0 apd, HEBO3MOMXKHO COCTABHTb JIOCTATOMHO YETKOE mpej-
CTABJACHHE O HANPABJIEHHOCTH PA3BHTHA 3€MHOH KOPbl TOrO WIH HHOTO perioHa
H 0 MacuTabax 9BOJIOIHH BellecTsa.

Ko sropoit npofaeme 0THOCATCS BONPOCH, CBA3AHHbIE ¢ H3YUEHHEM 0UATOBbIX
30H MarmMatHueckoro nuTaHus syakanos. Kak uasecTHo, 31a npobaema unmeer
BAJKHOE 3HAUCHHE /LI MHOTHX FEOJOrHYECKHX JHCILHIIHH H B NEepPBYIO Ouepeab
Anf nerporpadun, BYIKAHONOTHH, MArMaTHUECKOH reo/iorku, yueHns o6 IH10reH-
HOM pyacoGpasosannn. Bmecte ¢ Tem B uesom npoGiaema marmoo6pazopaHus
obnacTed NUTAHHA BYJKAHOB, B3aHMOCBA3L GJAH3NOBEPXHOCTHLIX H TIYOHHHBIX
MarMaTHYeCKHX 04aros, COOTHOLIEHHE BYJKAHHUYECKHX CTPVKTYP C rAYOHHHBIM
CTPOEHHEM PErHOHA 10 HACTOAILLErO BPEMEHH OCTAlOTCH HePelIeHHbIMH H $iB-
JAIOTCH NMPEAMETOM NOCTOAHHOH JHCKYCCHH.

[MonpiTka pewenus BulleyKasanubix 1Mpo6JaeM, KOTOpble, KAK BbIHCHHIOCH,
HMEIOT O0ULYI0 NPHPOLY H B3aHMOOGYC/J0BAEHHOCTh, MPEANPHHATA ABTOPOM
HA OCHOBE DACCMOTPEHHS PE3YIbTaTOB KOMIIEKCHBIX reoH3HYeCKHX HCCae10Ba-
HUIL, BBINOJHEHHBIX B PA3jiHuHbIX BYJKaHHueCKHX paHomnax n-oBa Kamuarka,
OCHOBOH KOTOPBIX SIBHJAHCH NPOGHAH rayGHHHOTO CEHCMHYECKOrO 30HAHPOBAHHS
(IFC3). B pa6orax I'C3 asTop npHHHMAJ HENOCPEJCTBEHHOE YuacTHe; Apyrue
reo(UINYECKHE HCCJICOBAHNA, XaPAKTEPHIYIOULHE MJIOTHOCTHBIE H [E03JeKTPH-
HECKHE MOJIE/IH 3eMHON KOpbl H BepXHEH MaHTHH BYJKAHHUECKHX MOSICOB, NPOBE-
ACHBL I0JL €10 HAYYHBIM PYKOBOACTBOM. KOoMNjeKcHas HHTeprnpeTauns reogusm-
YOCKIX MATEPHAJNOB BBINOJHEHA aBTOPOM HA OCHOBE HMEIOUIHXCS reoH3HYecKHX
Janiinx, ony6JHKOBaHHbIX B COBMECTHBIX CTAThAX H MOHorpadusx. Pewenne psiga
METOAHYECKHX BOTIPOCOB NPHMEHEHHA CEHCMHYECKHX METO/I0B H HHTEPIpeTallHu
3THX MATEPHANOB NpPH H3YUYEHHH TAYGHHHOrO CTPOEHHS AKTHBHLIX BYJKAHOB
IOTPEGORAJI0 PACCMOTPEHHSA HEKOTOPLIX TCOPETHUECKHX OCHOB pPACMpPOCTPAHEHHS
CeHCMHYECKHX BOJH B CPeax, BKAKYAOIIHX HEOAHOPOJHOCTH THNA MArMaTHue-
CKHX 04aros BYJKanos. Beinosxennoe cosmectio ¢ E. M. Asepko u I'. B. T'pu-
rOpstHOM Y/bTPA3BYKOBOE MOJENHPOBAHHE ABHJIOCH TOH OCHOBOH, Ha KOTOPOH
vaanoch chopMyJHPOBATE OCHOBHLIE [0JIOXKEHHSI METOAHKH «IPOCBEUHBAHHA»
MarMaTHUECKHX O4aroB BYJKAHOB € OMOULbK) CeiCMHYECKHX BOJIH OT HCKYCCTBEH-
HBIX HCTOUHHKOB 1030y aeHns. [IpH 5TOM npeinioxkeH annapat HHTEPNpPeTainn
ceilcMHUeCKOr0 BOJIHOBOTO NOJS, 3@PerHCTPHPOBAHHOTO B 30HE TEHH BYJKaHa,
4TO NO3BOJHAO Gojiee OJHO3HAYHO OTBETHThH HA BONPOCH MECTONOJOMKeHHS
MAarMaTHYECKHX O4AaroB, HX PA3MepPOB H HEKOTOPHIX (PH3HYECKHX CBOACTH.

[MoayueHHble KOMIIEKCHbIE reoH3IHUECKHEe 1aHHbIEe O CTPYKTYPE 3eMHOH KOph
H MECTONOJOMEHHH MarMaTHUECKHX o4aroB MUTAHHA Bysikanos Kamuatku —

3



nepsast paGoTa CTOJb A€TAJABHOTO XapaKTepa, N03TOMY NOHATHO GbLIO CTPeMJIeH e
COMOCTABHTh HMEIOIIHECs reoH3uyecKHe [aHHbIE MO JPYTHM BYJKAHHYECKHM
paioHaM MHpa, rjle COBPEMEHHbI BYJKAHH3M Pa3BHBAJCH B APYIHX Fe€OCTPYK-
TYpHbIX YcaoBHAX. K coxaJsienio, ciiefyer OTMETHTb, 4TO B ApPYrux o6aacTsix
COBPEMEHHOTO BY/JKAHH3Ma JeTajibHble reotH3HUecKHe Hec/eoBAHHS BY/IKAHOB
PEAKH H HE HOCAT HANpaBJeHHOro KOMILIEKCHOTO Xapakrepa. PasHOpOAHOCTb
reoU3HYECKHX AAHHBLIX H HX Pa3pPO3HEHHOCTb 3aTPYAHSIOT HX COMOCTaBJIEHHE
IS Pas/HYHBLIX BYJKAHHYECKHX PaiOHOB, OJIHAKO B IEJOM A3I0T BO3MOXHOCTh
OTBETHTb Ha MONPOCHI: SBJAOTCS JH BbifIBAE€HHbIE OCOGEHHOCTH CTPOEHHS
3eMHO#A KOpbl H BepXHeH MAHTHH noj ByJkanamH KamuaTku oGuiMMH AAs Beex
paiioHOB, HA6I0AAI0TCA J1H 3aKOHOMEPHOCTH B HANPABJIEHHOCTH PA3BHTHS 3eMHOH
KOpbl, HMEIOTCH JIH OGLIHe HepPThl CTPOEHHS W MECTOMOJNOKEHHS MArMaTHUECKHX
OuyaroB NHTAHHA BYJIKAaHOB Pa3HOr0 COCTABA W PA3JHYHOrO CTPYKTYPHOTO
NOJOMEHHS.

[Npencrapnennas pa6ora He Moria GbiTh BHINOJHEHA Ge3 NOJydYeHHS OTpOM-
HOro (PaKTHYECKOr0 MaTepHajla Mo PasHbiM METOAAM reo()H3HYeCKHX HCCJIe0Ba-
HHH, OCHOBHBIMH HCIIONHATENAMH KoTopblx 6bin B. K. ¥tracun u I'. M. Anocos
(rC3), M. M. 3y6un. A. A. Tapakanosckuii (rpaBumerpusi), B. C. CmupHos
(MT3), A. A. Kapronoasues (ceificmopassenka). Bcem um asrop Bbipaxaer
HCKpeHHioio  GaarogaprocTs. Ocofyl0 NpH3HATENBHOCTH ABTOP MPHHOCHT
C. A. ®epnotoBy, B3fBumeMy Ha cebs TPyl pelakTHpoBaHHs paGoThi. ABTOp
MoJb3YETCH CJAyyaeMm BbIpa3HTh HCKPEHHIOKW npH3HaTenbHocTh A. JI. SHuwuny,
H. H. [yssipey, K. B. Jlyunukomy, E. M. Asepko, 1. K. Tokapesy, 1O. I1. Macy-
PEHKOBY H MHOTHM [DYrHM 3a KDHTHUECKHE 3aMedaHHs W COBETbl, KOTOphie
CrocoGCTBOBANM YJIYULLIEHHIO PaGoThl.



FrMmABA [

FEOPHUH3HYECKHE JAHHDIE
O CBOUCTBAX KOPbl H MAHTHH
OBJIACTEX COBPEMEHHOTO BYJIKAHHU3MA

3emMHaa KOpa H BEPXHAA MaHTHA o6JacTed COBPEMEHHOTO BYJKAaHH3Ma obaanaior
cneuH(HUECKHMH OCOGeHHOCTAMH, OOYC/IOBJEHHBIMH MPOHCXOASAIMMH B HHX
AKTHBHBIMH TEKTOHHYECKHMH NpOLLeccaMi. 3TH MPOLECcCH 3aXBaThiBalOT GoJbIlHe
rayGHHL BEPXHEH MAHTHH W HTPAIOT BAXKHYIO POJib B 3aPOXK/IEHHH H (hOPMHpOBa-
HHH MArMaTHYECKMX PACI/IaBOB, KOTOPbiE ABASIOTCA NEPBHYHBIMH NMHTAIOUIHMH
30HaMH AKTHBHbIX ByJAKaHOB. [lo cOBpeMEHHBIM TNPEACTABJACHHAM TeHepalHs
MarMaTHYeCKHX PAacniaBoB MOJA BYJKAHHYECKHMH 06JACTAMH OCYILECTBASETCH
Ha GoabwHX ray6GHHax B BepxHed mauthH [[opukos, 1958; denortos, 1966,

1974, 1976; CoGosies, 1973; u ap.]. Kak caeactsHe yKasaHHbBIX MPOLECCOB Mpo- .

HCXOAHT 3HAYHTEIbHOE H3MEHEeHHe napamMeTpoB (H3HUECKOH MOJENH CPejihl STHX
ob6aacreii. Haubosnee pocropepuble cBeleHHA 00 OCOGEHHOCTAX HX CTPOEHHS
HECyT I'EOQJHBHHQCKHE METOAbl H, B YACTHOCTH, ceHCMHYECKHE [JaHHble O CKO-
POCTAX pacnpocTpaHeHus ceHCMHYEeCKHX BOJIH,. HX 3aTYXaHHH H NOTJIOLLeHHH H AP,
_HemanoBaxknoe 3HaueHWe 5 ONpeleNeHAs CBOHCTB KOPbl M MaHTHH TMO0J
BYJKAHHYECKHMH 06/1aCTAMH HMEIOT CBeJeHHWs 00 H3MEHEHHHM MMIOTHOCTHBIX
XapaKkTepHCTHK BEILeCTBA 36 MHOH KOPBI H BePXHeH MAHTHH, 4 TAKIKe ONpeAeeHHs
3HAYEHHH 3JIEKTPONPOBOAHOCTH KOpbl H MaHTHH. OUEBHAHO, KOMMNJEKCHOe pac-
CMOTPEeHHEe 3THX AAHHBIX HYXHO He€ TOJIbKO [Ji51 BbIICHEHHA 06 HIHX BONPOCOB
ocoGeHHOCTeH CTPOeHHS! 3eMHOH KOpbl H BEPXHEH MAHTHH MO BYJKAHHUECKHMH
palioHaMH, HO W LISl MOHHMAHHKS KJAOUEBHIX pobuiem rayGuH MarMmoo6pasoBaHusl
H GOPMHPOBAHHA MAarMaTHUYECKHX OYATOB.

CKOpPOCTH cefiCMHYECKHX BOJIH B KOPE H MAHTHH
noj paioHAMH COBPEMEHHOH BYJIKAHHYECKOH AEATEJbHOCTH

BosbuiubeTso HecaegoBareneii paccMaTpHBAIOT YMEHbIIEHHE CKOpPOCTEeH cefic-
MHUYECKHX BOJIH B BepXHeH MAHTHH KaK Pe3y/abTaT BJHAHHA Npolecca obpa3zoBa-
HHSl MarMaTHYeCcKHX pacniasoB. B ob6aacTaX cOBpeMEHHOTO BYJKAaHHW3Ma, rie
Marmbl H3JHBAIOTCA HA IOBEPXHOCTb, AHOMAJbHOE YyMeHbLIEHHe CKOpocTeil,
a TaKKe pe3Koe 3aTyXaHHe CeHCMHUECKHX BOJIH, I0-BHAHMOMY, MIPAMO YKa3bIBAIOT
Ha ray6uHy marmoo6paszoBanusi. HaubGoJsiee pacnpocTpaHeHHbIM 10 HEIABHEro
BpeMenH GblJI0 MHEHHE O IPHYPOUYEHHOCTH o6aacTell MarMooOpasoBaHHs K aCTeHO-
ciepe, rae BeueCTBO HAXOAHTCH JHOG0 B YACTHYHO PACMIABJIEHHOM COCTOSIHHM
[Shimozuru, 1963; Anderson, 1970; u ap.], 1460 B cOCTOSIHHH, GIH3KOM K HEMY
[Maruuukuii, 1965; ['yren6epr, 1959]. B nocaennee spems, OAHAKO, NOSABAAETCS
Bce GOJblie NAHHBIX, CBHAETE/JbLCTBYIOLLHX O TOM, 4TO B 06JaCTAX AKTHBHOrO
ByAKanuama actenocheprbiii ciofh B OOLIYHOM TOHKMaHWM 3TOTO CJOBA OTCYT-
CTBYeT. 31ech NPHCYTCTBYIOT JIHGO IBHO aHOMAJIbHASI MAHTHA CO CJOMHBIM CTpOe-
HHem (nosnnacrenocgeprnas moxenb no P. 3. Tapakauosy), au6o acrenocdepa,
CHJIBHO NPHGJAHKEHHAs K OBEPXHOCTH pPa3/iena 3eMHON KOpbl H BEpXHEH MaHTHH
[Aki, 1961; ®enoros, Kysun, 1963; Shimozuru, 1963; Fedotov, Tokarev, 1975].
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K ToMYy Xe, KaK ABCTBYET H3 CEACMOJOTHYECKHX AAHHbIX, HE MO BCeMH «obha-
CTAMH COBPEMEHHOTO BYJIKAHH3MA OTMEUAIOTCA CJOH C MOHHAKEHHBIMH CKOPOCTAM H
|Penoron, 1974].

Baxueiiine# ocoGEHHOCTBIO BYJKaHHUECKHX ofnacTeil, Kak OTMeuajloch,
ABJACTCH HAJHYHE MNOHHMKEHHbIX CK()pUCTE‘i"I pacnpocTpaHeHHs CCACMMUCCKHX
BOJIH cpa3y noa rpanuueil Moxoposuunua. Kak 6Gyler noka3ano HHxe, 3Ta
OCOOCHHOCTb CTPOCHHSA HHUAKHEH YaCTH 3eMHOH KOpbI H Bt’p.\'ﬂt‘l"l MAHTHH OTMeYyeHa
H MO AAHHBIM FAYGHHHOrO CeHCMHYECKOTO 30HAHPOBAHHA Ui MHOTHX PAHOHOB
AKTHBHOH BYJIKAQHHYECKOH ACATCJABLHOCTH: HE TOJILKO A5 TAKHX CHEIH(HUCCKHX
CTPYKTYP, KAKHMH FIBJAIOTCH OCTPOBHLIE AYTH, HO H A KOHTHHEHTAJLHBIX H
OKeaAHHYECKHX PH(PTOBBIX 30H.

Mo naunbiM H3yYeHHA 3emueTpacennii B paiione Kypuao-Kamuarekoi octpos-
Holl ayru yeranosaeno, uro nog MOxupiMu Kypiuiabckumu ocTposami cKOpocTh
NpoAoALHBIX BOAH V,, HauuHasn OT NOAOWBLI 3EMHOH KOpPbl W A0 TAyOHH
80 xm, pana 7,7 km/c. CKOpPOCTH nomepeunbix BOJH Takme MNOHHKEHb:
V. =44 km/c. B Bepxueii MAaHTHH 3TOro yqacTka OCTPOBHOH AYrH AubG0O BooOILE
HET CJIOS MOHHKEHHBIX CKOPOCTei, 1H60 NOHHKEeHHe CKOPOCTH Ha riyOunax 50—
80 km menblue, yem noj okeanamu [Penoros, Kyaun, 1963]. Onnako TpakroBka
CeHCMOJIOrHYECKHX IAHHBIX O CKOPOCTAX CefiCMHUECKHX BOJH B 06JACTAX OCTPOB-
HBIX Ayr HeoaHosHauna. Tak, no nauwneiM P. 3. Tapakanopa, BEPXHIOW MAHTHIO
B paiione $lnono-Kypniabckoil ocTpoBHOR AyrH MOMKHO NPEACTABHTL B BHLE
YEPeAYIOUIHXCA CJI0EB MOBLICHHON H OHHKEHHOM NPOMHOCTH € MOBBIIIEHHBIMH
H NOHHKEHHBIMH ckopocTaMi [Tapakauos, Jlessiit, 1967] . Ha ocnose aeraabHoro
H3YYeHHsi OTKJIOHEHHH BpemeH npobera celCMHYECKHX BOJH OT CTaHJapPTHOro
roporpadpa H. H. Marseesoit u JI. B. Caapunoii [1073] usyueno ckopoctHoe
pacupejaesenne BOJH B MAHTHH H 1IOKA3aHO, YTO AOCTATOMHO MOULHOTO CAOS
NOHHMKEHHBIX CKopocTeil He cyuiecTByer. CKopee MOMHO NPeANoarath TOHKHE
IPOCAOH MOHHMKEHHBIX CKOpoOcTed, 1pH 3TOM HanbGoACe H3MCHUHBA BCPXHAA
4acTh MaHTHH 10 ray6Guu 250 km.

bonee onpenenennbie 1annbie moJydeHbl A5 CKOPOCTEI CEACMHUCCKHX BOJIH,
HADOI0AAeMBIX HEMOCPEACTBEHHO TMOJA BYJKAHHYECKHMH PaHONaMH OCTPOBHBIX
AYr H pHPTOBBIX 30H, @ TAKKE MO KOHTHHeHTAJILHBIMH TEKTOHHUYCCKH AKTHBHLIMH
palioHamH.

MHorouHc/eHHbIe ONpefe/ielHs CKOpocTel B MaHTHH moaydenb aaa Kam-
uyatku. [lpuueM 31ech YCTAHOBJAEHO HE TOJLKO YMEHbIUEHHE CKOPOCTE 10/
Kamuarkoit [Kyaun, 1973], no u 1atepajbibie HX H3IMEHEHHA MO/ BYJIKAHHUCCKHM
NMosicOM W BHE ero. AHOMaAbHO HM3KMe ckopoctd (10 V,=7,3—74 km/c)
obnapyxenn nox Bocrounsim Bynkawnueckum nosicom H noa llentpanbuoii
Kamuartckoit nenpeccueii HenocpeacTsenno or rpandusl M u sray6bs o 200—
300 km [Penoros, Cnasuua, 1968; Caasuna, ®egoros, 1974]. daunse P. 3. Ta-
pakanosa no KypHabCKOH Ayre CBHIAETEALCTBYIOT O TOM, 4TO B GJ0Ke noj
BYJKAHHYECKOH Tps/oi ckopocTH P-BOJH anHOMajnbHO HH3KH, KAK B €r0 KOHTH-
nentaabHoi yact (Ha 0,3—0,4 km/c), Tak u B camoii okasubroil 30He (Ha 0,1
0,2 km/c [TapakawoB u ap., 1979]. MM ke oTMeueHbl AHOMAJBHO HH3KHE
ckopoctH (V,=7,3—7,5 km/c) noa paoHOM TAK HASBIBAEMOrO ACCHCMHYHOrO
tdpouta Slnonuu, XOTH MO APYrHM AaHHbIM 3TOT (AKT He YCTAHaBJIMBAETCH,
OTHOCHTENLHO MOHHMKEHHbBIE CKOpocTH 06Hapyketbl noi [0ro-3anaanoii Snounei
HenocpeacTeenno BO6AH3H rpannubl M [Aku, 1961]; no ckopocTaM nonepeuHbix
BOJIH HMEIOTCA Gosiee onpeaenentble qannbie 06 nx ymenbwenun na 0,3—0,4 km /¢
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[Kanamori et al., 1968]. IlogoGHbie e AaHHble YCTAHOBJEHB 115 TEKTOHHYECKH
akTHBHbIX paionos CLIA. 3aech HH3KOCKOPOCTHLIE 30HbI BbIAENEHLI B BepXHEi
MaHTHH Ha rayGunax 60 u 150 kM. YMenbiienue cRopocTH coctapiaser 3—5H%
[Anderson, Sammis, 1970].

[TopasurenbHoe CXOACTBO CKOPOCTHLIX MOAENEH BEPXHEH MAHTHH OTMEUAETCH
H B paHoHax coBpeMeHHbIX pH(TOBEIX 30H. Tak, noa Mceaanauedt yeranopiaensbl
OuYeHb HH3KHE 3HAYEHWH CKOPOCTEH CeHCMHUYeCKHX BOJH 10 ray6un 50—60 km
(V,=72—-73xkm/c) [Mcnanausn..., 1978], a no nekotopbim aanubim 10 200 k.
Hayuenne Baiikanbckoil pH(TOBOH 30HE OGHAPYKHAO NOHHIKEHHbIE 3HAYEHHS
CKOpOCTel MPOJO/IbHBIX BOAH HemocpencThenHo Ha rpanune M (V, =78 km/c)
[[ysbipes u ap., 1974]. Xapakrepuas uepTa CTPOEHUS KOHTHHEHTAJIbHBIX
PHPTOBBLIX CTPYKTYP H NOAOOHBIX HM AKTHBHbLIX PETHOHOB — HaJH4YHe 30HbI OHH-
HEeHHbIX CKOpPOCTeH (WM 30H HHBEPCHH CKOPOCTEil) B rpejenax 3eMHOH KOpbl
Ha ray6unax 10—20 km. Takaa nuBepcus ckopocreit oGHapyxena B Baitkanbekoi
pudToBOi 30He Ha ray6unax 12—17 km [Kpouios u ap., 1975], B Peiinckom rpa-
Gere [Meiichep, 1972] u B pudrosoit 3oue Adpukn [Mueller, 1977].

B TekTOHHYECKH AKTHBHBIX 30HAX OKEAHOB, COMPSMKEHHLIX C COBPEMEHHOM
BYJIKAHHYECKOIl IeATeNIbHOCTLIO, TaKKe HA0N101aeTCa HaIHUYHe HH3KOCKOPOCTHBIX
K4HaNoB Ha He6oblONA ray6HHe B BepxHedl MaHTHH, XOTH TAKMX NAHHBLIX LI
OKEeaHOB 3HAYHTEJbLHO MEHbILe, yeM 18 KOHTHHeHToR. HauGoaee yGeantenbhble
HaGMI0IEHHA HMEIOTCSH /IR CPeJHHHO-OKeaHH4ecKnX xpeGToB. Tak, B Cpeannuo-
AtnantHueckom xpefiTe Bodse Mcaauanu OTMEYalOTCH MOHHMKEHHBIE CKOPOCTH
He TOJBKO BO6JH3H nosepxHocTH Moxo, HO H B BepxHeil MauTHu a0 ray6uu 200—
250 kM, npHyem PpeHcHe oTMeuaeT yBeJaHUeHHEe CKOPOCTH ¢ 7 10 8 KM /c Ha riy6u-
Hax ot mogowsbl Kopbl ao 250 kM [Francis, 1969]. B o6aactu Cpeannno-
Tuxookeanckoro xpe6Ta KapTHHAa HECKOJIBKO CAOKHEE, H MOXKHO TOBOPHTH JIHIIb
0 HeGOABUIHX YYaCTKAX MPHCYTCTBHA HH3KOCKOPOCTHBIX KaHAJIOB, MPHUEM, KAk
npasuio, B6an3H nosepxuoctH M. Oco6eHHO HarAsifHble AaHHBIE TOJYYEHbI
no S-sosinam [Savage, White, 1969]. las paiiona T'aBafickux 0CTPOBOB YMEHb-
LIEHHE CKOPOCTH Ha rpanHie M He oTMeYeHO HH MO AAHHBIM H3YYEHHS 3eMJeTps-
CeHHil, HH npH paGotax no metoay npeaomaennbix soax [Hill, 1969]. Tlo-Buan-
MOMY, 30Ha NMOHHAKEHHLIX CKOpocTedl 371ech JHO0 COBCEM OTCYTCTBYeT, JHGO pac-
NOJI0KEHA 3HAUHTE/IbHO TAY6Ke, KaK 3T0 NPEANONaraerTcsi Ha OCHOBAHHH H3yue-
HHS JUIMHHOMEPHOJAHBIX 3JICKTPOMArHHTHBIX BapHauuii. Bmecre ¢ Tem HMmelTCs
JAHHBIE O LWHPOKOM PA3BHTHH B 3TOM PAaHOHE SIBAEHHH AHH3OTPONUH CKOpocTeil
NPOAOABLHLIX BOJIH B BepxHel mautThu. Paznocte ckopocreit nocturaer 0,6 km/c,
MPHYEM MAKCHMYM ckKopocTH 8,45 «w/c nabaiogaeTcss B HANPABJEHHH BOCTOK —
3anan, a maaumym V, = 7,85 km/c — B nanpasaenun cesep—ior [Morris et al.,
1969].

KpaTkoe paccmoTpenHe CKOpOCTeH cefiCMHYeCKHX BOJH, HabJloaaemMbix noi
pafioHaMH COBPEMEHHONH BYJKAHHYECKOH AeATe/1bHOCTH, MOKA3biBAET, UTO MOYTH
NOBCEMECTHO OTMEUAETCH PE3KOe YMEHBIUEHHE WX 3HAYeHWH B BEpXHEH MaHTHM
no rayoun 200—250 km. [lpu 3TOoM BaHo, uTO HaHGoJbliee H3IMEHEHHe
CKOpOCTeH ceficMHUECKHUX BOJIH HAGJIONAeTCA HeMOCPeACTBEHHO BOAHN NOA0UIBbI
3emHO# Kopbl. Kpome Toro, B nociennee Bpems Bee Godbiue H GObILE HCCE10BA -
Tenen I'IPHXOD.FIT K BbIBOAY, 4TO rj06aJabHOrO pacnpocTpaHeHusi 30Ha NOHHKEHHBIX
cKopocTei (Hau acteHocdepHblil c10i) HE HMEeT, a CKOpee 3TH CKOPOCTH Xapak-
TepHbl TOJBKO /151 TEKTOHHUYECKH AKTHBHBIX PAHOHOB H B MEPBYIO ouepeib aas
06J1aCTeH aKTHBHOTO HJIH HELABHEro-ByJKAHH3MA.



Moraomwenne ceHCMHYECKHX BOJH

Jpyras Baxuefiias ocoGeHHOCTb 06JacTed COBPEMEHHOrO BYJIKAHH3MA —
CYIIECTBOBAHHE MO HHMH 30H aHOMA/JbHO BLICOKOTO MOTJIOMEHHSA CeHCMHUECKHX
Bo/H. B couetanun ¢ AaHHbIMM 06 YMEHbIIEHHH CKOPOCTEH CeHCMHUYECKHX BOJIH
06/1aCTH BBICOKOTO MOFJIOLEHHS MO BY/JIKAHHYECKHMH NOSICAMH MHOTHMH HecJe-
JIOBATEJISIMH PACCMATPHBAIOTCH KaK 30HbI Marmoo6pasoBaHis H (GOpMHPOBaHHS
MarmaTHyeckux ouaros ByakaHos [[opukos, 1956; ®enoros, ®apbepos, 1964;
dap6epos, 1974; u ap.]. [To cyuecTsy, BuisiBJEHHE 30H NOBbIILIEHHOTO 3aTYXaHUA
CefiCMHUECKHX BOJIH B BEPXHEH MaHTHH CTAJ0 OJHHM H3 METOIOB JIOKAJH3aUHH
MarMaTH4YeCcKHX OYaroB BYJKaHOB.

B Gonee paunux paGoTax perHoHasbHOrO NMJaHa HCCJAELYETCs, B OCHOBHOM,
XapakTep 3aTyXaHHs CEHCMHYECKHX BOJIH OT 3eMJETPACeHHH MoJ pasiHuYHBIMH
paHoHaMH OCTPOBHBIX Ayl M CpeAHHHO-OKeaHWueckHX xpe6ToB. [Mourn nosce-
MECTHO OTMEYEHO MOBbIIIeHHOe 3aTyXaHHe MOoNepeyHblX, PexKe MPOLOJbHbIX BOJH
Ha ray6HHax oT noaouwBbl 3eMHOH Kopbl a0 100—150, a waoraa u no 200 k.
C. A. ®enortoBbiM W Jp., HCCJaeAOBaBIIMMH yuyacToK KypHabckoit ocTpoBHO#
JLYTH, ycTaHosJeHo, uto Ha raybuHax 60—110 xm norsoueHHe BOAH NOBLILLEHO
H MAaKCHMYM MOIJIOLLEHHS NPUXOAHTes HA rayOutsl 80—90 km [Penoros, 1963] .
B paabheiiiem C. A. BoaablpeBbiM H3yuaJsoch 3aTyXaHHe Pas3fIHUHbIX CMIEKTPOB
BOJH oT 3emnerpsicennit [Bonnwipes, 1969]. Um BoisicHeHo, uto HanGoJbluee
3aTyXaHHe [ONepeuyHbiX BOJH HabJl04aeTcsl MOA  BYJKAHHUECKHM TMOSCOM
Kamuatku na ray6usax 80—150 kM. [Tpruem ycTaHoB/A€HO, 4TO NOL PA3THUHBIMH
paloHaMH BYJKAHHYECKOTO MOSica NOMVIOIEHHe B BEPXHelH MAHTHH Da3jiHYHO H
HaOJI01aeTCsl TAKKE paszjivuie B XapakTepe 3aTyXaHHA MOA 30HOH aKTHBHOTO
BYJIKAHH3MA W BHE Hee. DTO MOXET CBHIETeJbCTBOBATh O TOM, 4TO (hH3HUECKHE
CBOWCTBA BEllECTBA NMOJ paOHAMH COBPEMEHHOH BYJKAHHYECKOH 1eATe/bHOCTH
HE TOJNBKO pPE3KO OTJAHYAITCA OT CBOHCTB JApYrHx paioxHoB KamuaTkw
(B TOM umcae W GOKaJbHOH 30HBI), HO H 06,1a1d10T HEOLHOPOAHLIMH CBOHCTBAMH
BEPXHell MAHTHH B caMOM ByJakaHHueckom nosice. Jlasa fAnonckoit octpoBHOH AyrH
TaKKe OTMeuaeTcsl CHJAbHOE MOrJolleHHe ceHCMHYECKHX BOJH, NMpHYeM BHayane
BbIIENIANICA CJIOH B BepXHeH MAHTHHM, Tjle MOrJIOUEeHHe BO3pacTaeT Ha raybuHe
okoso 100 km [Wadati, Hirono, 1956], nosasee B 3tom paiioHe BbiaeneH cJof
BHICOKOTO MONIOLUIEHHS MEXY NOAO0LIBOH 3eMHOH KOPbl H HAKJOHHON 30HOH OYa-
roe semaerpsicenuii [Utsu, 1966]. Ilono6roro poaa paHHble MMeiOTCs H A9
JApYTHX paiOHOB OCTPOBHBLIX YT, MPHUYEM, KAK NMPABHJI0, FPAaHHILA 30H BLICOKOTO
NOrJOUWEHHS CeCMHYECKHX BOJH COBNAJAET C MOACOM BYJKAHOB, a rIYGHHBI
MPHYpPOUeHbl K MOAOLIBE 3€MHOH KOpbl H HHxe. Tak, Ans OCTPOBHOH AYyrH
Tonra 1 @uuKn 06aaCTh MOBBILEHHOTO 3aTYXaHHSA PACTOJIOMKEHA M10]L BOCTOUHOH
rpaHvuel BYJKAHWYECKOro rosica W pacrnpoctpansercs Ha ray6uny no 150—
200 km [PapGepos, 1974].

JocraTouno onpejejeHHbie AaHHbIe 0 CYIeCTBOBAHWH 06JacTeil NMoBbilIEH-
HOTO MOFJOLIEHHA Ce HCMHUECKHX BOJIH B BEPXHEH MAHTHH HMEIOTCS 1A CPeIHHHO-
okeannueckux xpe6Tos. [Mox Cpeanuno-ATaaHTHIECKHM Xpe6TOM BbisIB/IeHa 30HA
HH3KOro Q (BeanunHa, o6paTHan yaeJbHOMY KO3 G HUHEHTY 3aTyXaHUA) LWHPH-
HO10 0K0J10 100 KM, orpanHuednas ray6usamu or 50 a0 150 kv [Solomon, 1973].
Jlnsi TEKTOHHYECKH aKTHBHbIX paiioHoB CepepHoi AMEpPHKH TaKKe YCTAHABJIH-
BaeTcs TNOBBLIILEHHOE 3aTyXaHWe CeHCMHYECKHX BOJIH, KOTOpOe CBf3biBAeTCH
C 4YacTHYHLIM TNJaBJEeHHEM BellecTBa BepxHefi mauTuu [Solomon, 1972].

8



Kpome Toro, ApKHM noKasartejneMm aHOMaJIbHO HEOJAHOPOAHOrO CTPOCHHS BepXHeil
MAHTHH O6JacTeil COBPEMEHHOro BY/KAHH3Ma SIBASETCH CHAbHOE VBeJHUEHHEe
¢ ray6unoit orvowenus V,/V,., uro no muennio Bepua [Bepu, 1972] ceasauo
C yBeJHUeHHeM B cpese A04H pacnaasa. Mmeiores Takxe ykazauusi o6 H3MmeHe-
HuH Kosdpuunenta Ilyaccona, uto no pacueram 1. lllumoasypy [Shimozuru,
1963] npaAMO CBA3AHO ¢ COAEPIKAHHEM B NOPOLE PaciiaBieHHOH (asbl.
[Tpusenennble paGoThl peruoHaNbHOrO Xapakrepa y6eAHTebHO CBHACTEeALCT
BYIOT O TOM, 4TO Noji paiOHAMH COBPEMEHHOH BYJKAHHUECKOH JefiTelIbHOCTH
CYHLECTBYIOT 06G1ACTH [MOBBIILIEHHOIO NOJIOLLEHHS JHEPrHH CeHCMHUECKHX BOJH,
KOTOPbIE PACNOJIAraloTcs B BEPXHEH MAHTHH OT MOAOMIBbL 3eMHOH KOPbI 10 r1y6HH
150—200 km. 1o MHeHHI0 HEKOTOPBLIX HCCaenoBaTesNel, 3TO NMPSMO YKa3biBaeT
Ha CYULeCTBOBAHHE HA 3TUX IJIyOGHHAX MarMaTHUCCKHX 04aroB H obaacTell Marmo-
obpasopanus [Penotos, 1963, 1974; Aki, 1963; Utsu, 1968; Solomon, 1973].
OAHAKO 110 3THM JAHHbIM, MO-BHAHMOMY, HE/b35 3aK/IIOUHTb, UTO MOJ BYJKAHH-
YECKHMH MOACaMH 30Hbl [OBBILIEHHOTO 3aTyXaHHs oTBeyaloT 3¢deKkTHBHO
JKHAKHM ciosaM. CKopee HaoG0pOT, HA OCHOBAHHH TOTO, UTO MONEPeUHbe BOJHbI
TOJBLKO Ocaabaenbl, MOKHO CUHTATh, UTO CJOH HAXOAATCS B TBEPAOM COCTOSTHHHM
H coiepxaT HebOJbLIYIO 10K pacniasa. BoJjee Toro, npu aerajqbHOM pac-
CMOTPEHHH YACTH MPHBEJEHHLIX MATEPHAJIOB OKA3bIBAETCH, YTO BbICOKONOI/IO-
LialolHe CBOHCTBA BEPXHEH MAHTHH XapPaKTePHbI He [I7151 BCETO CJI0H, a TOJIBKO IS
OT/le/IbHBIX BYJKAHHYECKAX LeHTPOB M rpynn ByakaHos. Hannuue Takux Jokans-
HBIX HEOJHOPOAHOCTEH MOJ OTACJbHLIMH BYJKAHAMH H MX FPYNNaMH Bbi3biBaeT
H3MEHeHHe BOJHOBOTO [0JSl, B YAaCTHOCTH 3aTyxaHHe CelCMHYECKHX BOJH
Ha OGLIMPHBIX YUACTKAX, CBA3aHHOE ¢ AHdpakuiell ceicMHUECKHX BOJH HA yKa-
3aHHbIX HeoaHopoaHocTsax [ABepko, Baaecra, 1970; ®ap6epos, 1974].

BuisiBnenne marmMaTHYecKHX 04aroe BYJKAHOB
no aHoMaJbHOMY MNOTrJAOULIEHHIO CceliCMHYECKHX BOJIH

Haes o CHALHOM NOIJOLIEHHH CEHCMHYECKHX BOJIH, B OCOG@HHOCTH NMONEpPeyHbIX,
MpH NPOXOKAEHHH Hepe3 30HY MArMaTHYeckoro pacrjaga Gblla HCNoJb3oBaHa
I'. C. Topwkosbim [1956], o6HapyuBlWKHM MarmaTH4yecknil ouar noa Kaioues-
ckum Byakanom. [lo HcuesHoBeHHIO S-BOJIH Ha ONpejlesieHHbIX Tpaccax, nepe-
CeKalonMX BYJKAH, HM ObLIO ONMpEAeJeHo MOJOXKeHHe MarMaTHYecKoro odara
Ha rayounax 50—60 kM. B panbHeiiwem nogobueie pa6otsl Ha Kamuatke npu
HCTMOJNb30BAHHH GIH3KHX 3eMJIETPSCEHHH MO3BOJIHIN NOJYUHTb CBEIEHHS 0 pacno-
JIOKEHHH JIOKAIbHBIX 30H aHOMAIbHOTO MOMAOLLEHHS CeACMHYECKHX BOJH B BEPX-
Hel MaHTHH AJsi GOJILIIHHCTBA BYJKaHOB BoCTOYHOro BY/NKaHHYECKOro nosica
[®Penotos, ®apbepos, 1966; Tokapes, 306un, 1970; ®upcros, upokos, 1971;
dapbepos, 1974]. Tak, no ganueim C. A. ®enotosa u A. M. dapbeposa [1966],
yCTaHoBAEHO, 4yTo nof ABaunncko-KopfIKCKO# rpynnoit BY/JKAaHOB CYILECTBYeT
BEPTHKANbHO BLITAHYTAA aHOMaJbHas 061aCTh NOMJOUIEHHS CeHCMHYECKHX BOJH,
KOTOpasi OTOXAECTBAACTCSA ¢ 30HOH MarmooGpaszopanus Ha ray6unax ot 80 no
30 kM. C nomowbio anasoruunoil meronuku I1. I1. ®upcros u B. A. Illupokos
[1970], a rakxke Il. M. Tokapes u B. M. 306uu (1971) BuisiBHAH o6aacTH
marmooGpa3zoBanusa noj ByakaHamu KuaouerBckolt rpynnel Ha rayGunax ot 40
10 150 km, npuuem noa syakanom [1nockuit Ton6aunk anomanbHas 30Ha pacnoo-
#ena na rayoune 40—60 km, a noa Kmouesckum Bynkanom Ha ruybuue 70—
150 km. Ha ocHOBaHHH AaHHBIX MHOrOYHCJEHHBIX 3€MJETPACEHHH NpeinpHHATa
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NONbBITKA NOCTPOHTH BCE IKPAHUPYIOLLHE 30HL N0 KamuaTkoi na rayGunax 30
100 km [Penotos, [Toranosa, 1974].

B Goaee pannux paborax Mauano [Machado, 1954, 1965] ykasuisaer, uto
A8 06HAPYKEHHS] MarMaTHUecKHX 04aroB Nod BYJKAHAMHE OH HCIOJAb30BaJ
SIBAEHHE NOrJIOUEHHs CeHCMHUYECKHX BOAH © NOMOLLIBIO [OCTPOCHHA AHOMAJHH
HHTEHCHBHOCTEH OT 3emJerpsiceunit. Tak, on ycraHoOBHJ MarvmaTHyeckne pesep-
Byapbl nos A30pCKHMH BYJAKAHAMH H MO BYJKAHOM ITHA M0 PACHON0KEHHIO
H30JHHHH MOrJOWEHHST CeHCMUYECKHX BOJIH. AHOMagHK B MNOMJOUWEHHH 3/€ch
OOBACHATCS MPHCYTCTBUEM MATMATHUCCKHX Kamep Ha Hedosbio# raydune 3—
5 kM. [1pn paccMOTPeHHH 3aTYXaHHA CEHCMHYECKHX BOJH 110 TOPH3OHTAMbHbIM |
BEPTHKANLHLIM KOMNOHEHTAM YAAJ0Ch JOKAJAH30BATE 0Kono 10 MarMaTHuecKHx
kamep Ha ray6unax ot 5—10 a0 30—40 km noa Karmaiickum ByJKaHHUECKHM
xpe6tom Ha Aasicke [Kubota, Berg, 1967]. Hexkotopble W3 nux pacnonoxenbl
Mo aKTHBHBIMH ByJKanamu. B 3To#l e paGore yKa3aHO, UTO BHICOKHE 3HAYEHHSA
ko3 duunenta Illyaccona (a0 0,3) moryT o3nauaTh NPHCYTCTBRE pacniaba
(no 8%).

Takum 06pasom, MOXKHO BHAETb, YTO HMEETCH MHOFO HCC/JEL0BAHWI, cBHIe-
TEAbCTBYIOULHX O TOM, 70 N0 OT/Ae/bHBIMH BYJKAHHYECKHMH LIEHTPAMH H Tpyn-
AMH BYJKAHOB B 3eMHOil KOpPe H BepXHell MaHTHH OGHAPYKUBAIOTCA JOKAbHbIE
06]1acTH BBICOKOTO 1OIJIOUIEHHS CeACMHYECKHX BOJIH, KOTOpbIE TPAKTYIOTCS
GOMBUWIHHCTBOM HCC/IC0BATEN I KAK MATMATHYECKHE 04arH HaH 30HbL MArMoo6pa-
30BaHHA,

OcobGennocTun paszgena M

Oanolt M3 BaMHBIX 0COOEHHOCTEH CTPOECHHS 3EMHOH KOpPbl M BepXHEH MaHTHH
B obJaacTax COBPEMEHHOIo BYJKAHH3IMA H TEKTOHHYECKH dKTHBHBIX paﬁoﬂax
ABAAETCH OTCYTCTBHE HETKOH rPalHilbl pasiena Mex iy noaoiliBoi 3¢ MHOR KOpbl H
pepxHeit MmanTHeid. OnyGaHKOBaHHbIE K HACTOSILLEMY BPEMEHH JaHHble IaYGHHIOTO
ceHCMHYECKOro 30HAHPOBAHHA OJHO3HAYHO YKA3LIBAIOT, YTO B TAKHX paioHax
CYWECTBYET CJ0H, Nepexo/inbliift 0T Kopbl K MauTHH |Coiues, 1979], Kotophiii, Kak
PABHJIO, XaPAKTEPH3YETCH NOHHKEHHBLIMH CKOPOCTSIMH 110 OTHOUICHHIO K BepXHed
MAHTHH H TIOBLILIEHHBIMH N0 OTHOWEHRHIO K «6a3a/ibTOBOMY>» CJI0I0 3€MHOH KOPbI,
Takoe crpoenne nabaopaercsa B Kypuao-Kamuarckom peruone [Tyauna, Hpo-
wesckasn, 1974], rae npocaexusanue nopepxtoctd M no mepe npuGankenus
K OCTPOBAM CTAHOBHTCH HeoaHO3HauHbiM. OHO 0COEHHO APKO [pOsBAAETCH Ha
K OCTpPOB4aM BYJIKdH HUECKOMH ayre, rae 3oHa, nepexojHas OT KOpbl K MAHTHH B 06-
aacth Tuxoro okeana umeet HeGo/blUIHe pasmepsbl (0K00 | KM), a 110/ 0CTPOBAMH
YBEJHUEHA HACTOAbKO, 4To rpannua gakriuecku orcyrersyer [Helmberger,
1968]. lNono6Hoe cTpoeHHe BLIABISAETCA NpH AeTadbHbiX paGortax [C3 na Kam-
yatke [bBanecra u ap., 1974; AxocoB n ap., 1979], o uem Goaee HOAPOGHO
cM. HHxKe. TTo-BHAHMOMY, TaKoe CTPOEHHEe HH30B KOPbl H BCPXHEH MAHTHH Xapak-
TCPHO ANA BCEX TEKTOHHYECKH AKTHBHbIX paﬁonua. [To AdHHbIM H3YUCHHSA oOMeH-
Hbix BosH 3emaerpsicennid H. K. Byanu obnapysua nepexoinbie 30HB MOLLL-
HocTbio 10 KM H Gosee noa Kamuarkoit, Kypuaamu u Caxanunom [Byauu, 1976].
B nocsieanee Bpemsi MOSIBHAKCH COOGULEHHSA O CYILECTBOBAHHH MOILHBIX EPEXOL-
HbIX 30H B OCHOBAHHH 3€MHOH KOpb noja rpaGeHoo0pasHbIMH CTPYKTYPaMH
(Peiinckuit rpaben, baiikanbckas pudropas sona, Boetouno-Appukanckuii pudr
M 1. ) [Mueller et al., 1973; Long et al., 1973; Ilyawpes u ap., 1974].
[Mo-BHaAHMOMY, N006HOE 0OBACHEHHE CYULECTBOBAHNS HHAKHX CKOPOCTEH B OCHO-
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BAHHH KOpbl MOKeT OLITh AaHo H a5l pudTORO ByJKaHWueckod cTpykTypel Mc-
JAHAMM, TAe Nepexonas 30Ha pacnpoctpaneda o raybun 50—60 km [3eepes u
ap., 1975] . Bamuo oTMeTHTh, 4TO 30Hbl, N€PEX0AHEIE OT KOPhl K MAHTHH, XapakTe-
PHAYIOTCH  CJAOKHBIM  pacnpene]eHHeM CKOpPOCTeH  CeHCMHYeCKHX  BOJIH,
COOTBETCTBYIOIUIMM C/TOSM ¢ TTOHHKEHHBIMH H MOBbIIUEHHBIMH cKOpocTAMH [Meiic-
nep, 1972]. Dto MOmKeT yKasbiBaTh Ha [MPHCYTCTBHE JIOKAJbHBIX YYACTKOB
paciaaBa B MEPEXOAHOM CJ0€ H HAa AKTHBHYW nepepaboTKY HHMKHHX CJ0eB
3EMHOH KOpHI.

Takum o0pa3zom, MOKHO 3aKJIIOYHTD, 4TO OGJIACTH COBPEMEHHOTO BYJKAaHH3MA
00J1a1a10T XapakTepHoid 0coGEHHOCTBIO CTPOCHHS HHIKHEH yacTH 3eMHOH Kopbl
H BEPXHEH MAHTHH: NOJ HHMH He CYLLeCTBYeT eJHHOW rpaHMubl pasaena Moxo,
NPOCAEKHBACTCH MOLILHAA NEPEXOHAS 30HA OT KOPbl K MAHTHH, B KOTOPO# NPOHC-
XOAAT CAOXKHBIE MPOUECCHl NMepepaboTKH KOPbl H BEpXHeH MaHTHH.

MaoTHOCTHBIE W 3/IEKTPONPOBOASLLHE
CBOMCTBA KOPB M BEpPXHEll MAHTHH

JlaHubie 0 NAOTHOCTHHIX XAPAKTEPHCTHKAX 3€MHOH KOPbl H BEPXHEH MAHTHH H
B 0COGCHHOCTH CBEICHHSI 0 30HAX PA3YNJOTHEHHS HMEIOT Ba)KHOe 3HaYyeHHe JUIs
MOHUMA KA ocobeHHocTell cTpoelus obGaacTell COBPEMEHHOro BYJIKaHH3Ma H Aad
BLIFIBJICHHA MArMATHUECKHX 04aron. SNeKTponpoBoiflHe CBOHCTBA KOPBI H BEpX-
Hell ManTHH 00aa1a10T NpsSMoil 3aBHCHMOCTBIO OT TEMNEPaTYPHOr0 COCTOAHHSA
3CMHLIX HEAP W MNO3BOJSIOT CYANTHL O BO3MOMKHOCTH HAXOXJIEHHS pacniaBoB
B 3€MHOM KOPE€ H BepXHell MAHTHH H HX J107€ B 061aCTAX AKTHBHOTO BYJIKaHH3Ma.
[To3TOMY MOHATEH TOT HHTEPEC, KOTOP LI BbI3LIBAIOT 3TH HCC/1€ 10BAHHSA B TEKTOHHYE-
CKH aKTHBHBIX 30HaX.

Oanako HAaA0 OTMETHTL, YTO JAETAJbHbIX paGoT N0 3JEKTPOMATHHTHOMY
30HAHPOBAHHIO B O6JACTAX COBPEMEHHOrO BYJKAHH3MA BHLIMOJHEHO CLLE OYeHb
MaJ10, a Mo paboTaM PErHOHANbHOTO XaPAKTePa TPYAHO CY/AHTb O JeHCTBHTEIbHOM
KAPTHHE pacnpefeneHns 3J1eKTPONnpOBOAHOCTH 10 ray6uHe. [1pn perHonanbHbix
HCCJ1e/I0BAHUSIX BO3HHKAET HEOJAHO3HAYHOCTh HHTEPNPeTAllHH, CBA3AHHAS C BJIHSA-
HHEM [10BEPXHOCTHLIX HEOJHOPOAHOCTEI, UTO B YCJOBHAX 061acTel COBPEMeHHOro
BYJAKaHH3Ma eme Goablle 3aTPYAHSIET NOHHMaHWe HX cTpoeHusi |[CMHpPHOB,
1976]. Tem He menee nojyuenibie JaHHble ONPELENEHHO CBHIETEJNbCTBYIOT
O MPHCYTCTBHH B 06/ACTSIX AKTHBHOTO BYJKAHH3Ma PasyJiOTHEHHBIX 30H H 30H
NOBLIIIEHHOA 3JeKTponposoaHocTH. Kak mpasuio, noaofGHble 30HB COBNAajgaioT
no riay6HHe pacrnpocTPAHEHHA W KOPPEAHPYIOTCS € 30HAMH NOHHMKEHHBIX CKO-
pocteil. DTO NO3BOJASIET FOBOPHTb 06 OGULHOCTH MX MPHPOAbI H yMeHbllaer
HEOJHO3HAUHOCTb HHTEpPNpPeTalHH.

PaceMOTpeHHIO NMIOTHOCTHLIX HEOJHOPOJAHOCTEH 3eMHOH KOpH M BepxHei
MAHTHH OCTPOBHBIX AYI NOCBALLCHO MHOMKecTBO nyGaukauwit [Jluswuu, 1965;
[TaBnoB u ap., 1972; Tyesos, 1975; CoiueB, 1979]. 1o 3THM naHHbIM HanGosee
VBEPEHHO MOXKHO CY/HTh O MJOTHOCTHBLIX HEOJAHOPOJHOCTAX BEPXHEH MAHTHH MOJ
30HaMH akTHBHOro Bynkaunuama. [lns Kypuabcko#t octpoBHO#N ayrH ormevaercs
pasynaorhenne B 0,05—0,1 r/cm®, npH 3TOM ryGHHA MOBEPXHOCTH KOMIEHCAIHH
A0xoAuT 10 100 Km.

AnanornuHasi cHTyauusa wabmopaercs aasi Bcex octpoBHeix ayr [Hotta,
1970]. [Mono6hoe ke pasynioTHeHHe BepxHel MAHTHH oGHapy:Keno noa Baii-
KaJbCKOH pH(TOBOH 30HO0i, nopx HMeaananeid M noa cpeanHHO-OKeaHHYECKHMH
xpe6ramu [Kpsbinos, 1976; Ceiues, 1979; Poanukos, 1979]. [1pu paccmoTpenuu
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JIOKaJbHBIX AHOMAJIHH CHIbl THKECTH B BYJKAHHYECKHX padoOHAX MOMKHO
BbIIEJHTh KK 30HBl OTPHLATE/IbHBIX aHOMAJHH, CBA3AHHBIX C Pa3ynJOTHEHHEM
B 3eMHO KOpe, TaK H MOJOKHTeJbHBIX aHOMaJNHH, 0TO6paKaloWKX NJOTHOCTHBIE
HEONHOPOAHOCTH OTAe/NbHBIX ByaKaHuueckux annapartos [Jokojama, 1969; 3y-
6uH, 1976] (st Bonpockl cMm. B ra. 10 Ha npumepe KamuaTku).

Jlanuble 06 3J1€KTPONPOBOAAIIHX CBOHCTBAX 36MHOH KOpPbl H BEpPXHEH MaHTHH
pafioHOB COBPEMEHHOH BYJKAHHYECKOH AeATeIbHOCTH NOKa3biBAIOT, YTO M0/ STHMH
paloHaMH MOBCEMECTHO YCTAHABJHBAIOTCA CJOH TOBBIILEHHOH TPOBOAHMOCTH.
[Tpu 3TOM B OTAHUHE OT APYrUxX paioHOB B OCHOBAHHH 3eMHOH KOpbl U B BepXHeH
MaHTHH Ha ray6unax 30—40 km 3pech HabaoaaeTcs NpoBoAAlKE cioi. B oT-
Je/IbHbIX BYJKaHHUECKHX paiioHax, MOMHMO 3TOro cJjosi, Ha ray6uHax sBcero 10—
15 KM Bblge/sieTcsi C0H C NOBBIILEHHOH NPOBOAHMOCTbIO. DTO XapaKTepHO AJif
KamuaTtku, rae ormeuena cBab nposoisilero cios Ha ray6une 10—15 km ¢ Bya-
KaHHueckHM nosicoMm [Mopos, TMocnees, 1974]. Bosee ray6okuit npoBoasuixit
cnoit (Ha ray6une 30—40 km) Ha Kamuartke pacnpocTpaHeH MOBCEMECTHO,
a npH NpHONHKEHHH K AKTHBHBIM BYJKAHHYECKHM IEHTPaM OH MNOJAHHMaeTcA
Ao ray6ud 15—20 km [Cmupuos, 1976]. Ha Cpeanux KypHuabckux ocTpoBax
BBIFIBJIEHA AHOMAJIHA B reOMarHHTHLIX BAPHALHAX, KOTOpasA MOXKeT GbiTh 06yCJI0B-
JileHa HerJyGOKo 3ajieralolidM NpoBoasiuM obbektom [Bauban w ap., 1971].
[To naunubim Anbneposuua [1977], npoBoasiutuit caoit Ha ray6uHax 10—20 km
ormeuen noj Kypuabckum Bynkanuueckum noscoM. JIna Masy-BonuHckol rpsaasl
npeAmnojaraeTcs HaJHYHe MPOBOASILEr0 ropH3oHTa Ha ray6unax ot 10 no 30 km
[Honkura, Jukutake, 1974]. Ilo ganubim T. Pukuraku [Rikitake, 1969], anoma-
JIHH TeOMATHHTHHIX BapHauui noa 3anaaHoi Sinonuell cBSI3aHbl ¢ NPOBOAALLHM
cnoeM Ha ray6uue 40—50 km. B Baijikanbckoit pudroBofi 30He Takke OTMEYEHO
yMeHbllIeHHe 3JeKTPOCONPOTHRIEHHST Ha YPOBHE MOJOIIBL 3eMHOH KOpbI, COBMA-
aaotlee co cioeM HH3kHX ckopoctedt [[Tyabipes u ap., 1974] . Hurepecubie fanuble
noJiyueHsl A5 pHTOBOH 30Hbl Mcaauackoro By/JKaHHYECKOro pernosa. 3aech
pesKoe yMeHbLIEHHe CONPOTHBJEHHH BhiABAAETCA Ha raybuHax 10—15 km
[Hermance, Grillot, 1970]. ITo pacueram ykasaHHbIX aBTOpPOB, TeMnepartypa
Ha 3THX rayGunax cocrapasier 1000° C u Goabwe. HOro-sanaanas vacre CLUIA
TakxKe 06/1afaeT aHOMaJbHOH 3JEKTPONPOBOAHOCTBIO CAMBIX BEPXHHX HacTei
MaHTHH. DNeKTPonpoBoaHoCcTb 3aeck B 50—100 pas Bbilie, yeM 3JeKTPONPOBOJL-
HOCTb B ApYrux paiionax [Mannen, Ceudr, 1972]. AHomanbHble cBoficTBa
9TOH 06JIaCTH CBA3aHbI C BHICOKHM TETJIOBBIM MOTOKOM, OHH COBNAJAlOT C HH3-
KHMH CKOPOCTAMH ceicMuueckinX BoJiH. [na Adpukanckux pudToB TakKe xapak-
TEPHO NPHCYTCTBHE 3JEKTPONPOBOAALIEro cios Ha raybune ~ 50 kM [Kpsuios,
1976].

Onnako He /sl BCeX BYJKAHHUECKHX PAaWHOHOB XapakTepeH INpPOBOASIILHIL
c10H Ha HeGoablwux ray6uuax. Tak, nog I'aBalCKHM BYJKaHHYECKHM MOSCOM
MO [JaHHBIM 3IEKTPOMACHHTHBIX HaOJNI0NEHHH JUIMHHOMEPHOIHBIX KoJeGaHHuil
HE BBISIBJIEHO NPOBOASILIEro cJ0si Ha rayGHHe rpaHdubl M, yTo moarsepxmaer
AaHHbIE 06 OTCYTCTBHH 3/1€Ch HH3KOCKOPOCTHOTO cJod. [1poBoasiuinii caoit He6oJib-
IO MOLILHOCTH BbiJe/ieH TObKO Ha raybuHe ~ 350 km [Bennet, Filloux, 1975].

Onnako cieayer y4yWTBIBATh, YTO 3TH paboThl BEIMONHEHLI B AJHHHOBOJHO-
BOM CMEKTPe H HA HeGOJIbLIKX rJyOHHAX MOIJIH HE BLIABHTHL NNPOBOASLLHE HEOQHO-
POLHOCTH.

Takum o6pasom, MOMXKHO KOHCTATHPOBATb, YTO B OGJACTAX COBPEMEHHOTO
BY/IKAHH3Ma CYLIECTBYIOT CJOH BBICOKOH 3/IEKTPONPOBOAHOCTH, PACMONOMKEHHbIE
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HA pasHbIX YPOBHAX 3eMHOH KOpbl W BepxHeH manTHH. Huauwii nposoasiuui
CNOH Yallle BCero MPHYpPOYEH K MOAOLIBE 3eMHOH KOpbl HJIH K CaMblM BEPXHHM
YACTAM MAHTHH W pacnpocTpaHed (Mo pasHbIM AaHHBIM) 10 rary6un 100—150 kM,
a Bo3mMoxKHO — 200 kM. BepXHHH NpOBOASLIHA rOPH3OHT BbIAABJAAETCH HE MOBCE-
MECTHO M pacnosoxen Ha ray6uHax 10—I15 kM. Baxuo ormerHTh, uto, Kak
NPaBHIO, CJOH MOBLILIEHHOH MPOBOJHMOCTH XOPOIIO KOPPEIHPYIOTCH C 30HAMH
pas’ymJOTHEHHA H HH3KOCKOPOCTHbIMM chaofiMu. B nopasasiouiem GoabLIHHCTBE
cjlyyaeB C HHMH COBNA/alOT H 30HbI MOBbIILIEHHOTO 3aTYXaHHA CEHCMHYECKHX BOJIH.
Bce 310 cBHAETEILCTBYET O €IHHOMH NPHPOLe HAGMIO14eMbIX HCKAXKEHHH reogH3H-
YeCKHX MoJieil H B MepBYK oOyepelb — O MPSAMbIX YKa3aHHAX Ha MPHCYTCTBHE
pacnjiaBieHHbIX Macc Mopojd noj paioHaMH COBPEMEHHOH BYJKaHHYeCKOH
nesitesbHOCTH. OTCI0/1a MOXKHO 3aKJAKOUYHTD, YTO PACCMOTPEHHBIH KOMMIEKE reodH-
3HYECKHX JIAHHBIX MOJKET JaTh OTBET HA PfJ BaMKHEHIIHX BOMPOCOB: O rayOHHe
Marmoo6pasoBaHus H (OPMHPOBAHHS MArMATHYECKHX 04aroB, 0 Gpopmax cyuecr-
BOBAHHA MarMaTHYeCKHX OYaroB B KOPe H MaHTHH H MEXaHH3Me MOAbLEeMa Marm,
O BJIHAHHWH PAa3BHTHA MarMaTHYECKHX O4aroB Ha 3eMHYI0 KOpY H nepepaboTky
ee H B KOHEYHOM CHeTe 0 HAMpPaBJAeHHOCTH PA3BHTHS 3eMHOH KOPbl B COBPEMEHHYIO
CTANMIO PA3BHTHA H Ap.

BoiBoabi

1. B obnacTsix cOBpeMEHHOTO BYJKAHM3MA MO MHOTOYHCJEHHbIM JAHHLIM BbISIB-
JIeHbl CJIOH NOHHMKEHHOH CKOPOCTH CEeHCMHYECKHX BOJIH, Pacnojlo)KeHHble Heno-
CpPeACTBEHHO Y NOAOWBbLI 3€MHOH KOpbl, MpocjeXeHHble a0 raybuan 150—
200 kM. CoBpemeHnnble naHHble Bce Gosbiie H GoJblue yGexaaioT Hac B TOM,
4TO MOBCEMECTHOrO PacnpocTpaHeHHsl HU3KOCKOPOCTHOrO ¢Jiosi He Ha6noaaeTcs:
acreHoctepHbli c/10# YCTAHOBAEH TOJNbKO /15 TEKTOHHYECKH AKTHBHLIX paioHOB
3eMHOro 1apa; B 06JacTAX AaAKTHBHOMO BYJKdHH3Ma OH HENOCPeNCTBEHHO
NPHOIHKEH K TNOAOLIBE 3€MHOH KOPBbI.

2. Bricokoe noraoiieHHe IHepriuy ceHCMHUECKHX BOJIH TAKKe XapaKTepHo A5
obnacTell COBpeMeHHON BYJTKaAHHYECKOH JiesiTesbHOCTH. TIpH 3TOM 30HBI MOBBILIEH-
HOrO 3aTyXaHHsl TMPHYPOYeHbl K TPaHHIle TOJOIIBbI 3eMHOH KOpbl H BepxHe#
MaHTHH, pacnpocTpanfioTca Ha ray6uny no 100—150 kM H, Kax npaBuJo, coBna-
Jal0T ¢ 30HAMH MOHHIKEHHbIX CKOpocTed.

3. O6nacTH akTHBHOrO BYJKaHH3Ma XapaKTepPH3YIOTCH CBOe06pa3HbIM CTpoe-
HHEM rpaHHIbl pasjena 3¢MHOH KOpbl W BepxHeid manTHH. [ToBcemecTHo Habaio-
JlaeTcs MOIIHbIA C/JI0H, NepexoaHbl OT KOpbl K MAHTHH, B KOTOPOM OTMeYaercs
CJIOXKHOE pacrpeieneHHe CKOPOCTHbIX NapaMeTpoB, B TOM YHCJe ¢ HHBepcHed
CKOPOCTE#; 3TO HE MO3BOJIAET OTHOCHThH ITOT CJOH HH K 3€MHOH KOpe, HH K BepX-
HEeH MaHTHH.

4. PaccMOTpeHHE IVIOTHOCTHBIX H 3/1€KTPONPOBOASA LMX CBOMACTB 36 MHOH KOpbI
H BepxHe#d MaHTHH o6GaacTedl COBPEMEHHOrO BYJKAHH3Ma TMOKAa3blBAET, 4TO MOJ
HHMH CYLIECTBYIOT JIOKaJbHbIE 30HBI PA3YIJIOTHEHHSA H CJIOH BLICOKOH 3J1€KTponpo-
BOJHOCTH. ITH 30HbI TAKXKE€ PACMOJIOMEHbl Y TPaHHLbl pa3jesa 3eMHOH KOpbl H
BEDXHEH MAHTHH H pacnpocTpaHsaloTcs Ha raybuny 100—150 kM, uTo coBnagaer
¢ 30HAMH 3aTYXdaHHS H MOHHMKEHHbIX CKOpocTed CeACMHYECKHX BOJIH.



rfiABA Ii

®U3HYECKHE U METOJAHYECKHE NPEANOCBIJIKH
U3YYEHHSA MATMATHYECKHX OYATOB BYJ/IKAHOB
FrEO®H3HYECKHMH METOJAMH

Ananu3 reodusnueckux AaHHbix (cM. ra. I) nokaswiBaer, 4yTo 3emuasi Kopa H
BEPXHSS MaHTHH TOX O0GIacTAMH COBPEMEHHOrO BYJKanuama 06aanaior
AHOMAJIbHLIMH CBOHCTBAMH, KOTOpbIE XOpowo oTobpaxawTrcs B reoduanuce iy
noanx. Broaxe ecrecTBeHHO CBA3ATh 3TH H3MEHEHHS TEOMHIHUECKHX MAPaMCTPOB
C Ha/NHYHEM MOJ BYJKaHAMH 30H MarmMoo6pa3oBanHsi H MarMaTHUYECKHX OUAroB,
peasbHOCTb CYMIECTBOBAHHSA KOTOPLIX B ITHX 0614CTAX 10KA3bIBAETCH H3JIHAHHEM
NaB HAa TMOBEPXHOCTb 3eM/H BO BpeMs u3BepKeHuid Byiakanos. Takum oGpasom,
BO3MOKHOCTb YCTAHOBJICHHA H H3Y4Y€HHA MarMaTH4YeCKHX O4YaroB H 30H Marmo-
o6pa3oBaHHsa reoH3HUECKHMH METONAMH 3aJ0XKeHa B H3MeHeHHH (PH3HUECKHX
CBOHCTB Cpejbl MO/ BYJKaHAMH M0/ BO3/1eACTBHEM B OCHOBHOM BBICOKHX Temnepa-
TYP H B OTJIHYHH CBOFICTB BELLECTBA MArMATHYECKHX 04ATOB OT CBOHCTB OKPYKalo-
med cpeapl. Hapsiny ¢ 3THM BLICOKA$ TEKTOHHYECKAS AKTHBHOCTb H HalHuHe
pacnjaBjeHHbIX Macc MOPOA MNOJ BYJIKAHAMH BbI3bLIBAIOT NONOJHUTENbHbIE
3¢grdekTsl B reopU3HYECKHX NOAHAX, 3HAUYHTENBHO OC/IOKHSAIOIMIHE OAHO3HAYHOCTD
HHTEpTIpeTal i reopusnueckux naunbix. ITo-BuanMomy, HanGosee pauHoHab-
HbIH 1YTh — 3TO HCTMONb30BAHHE KOMMJEKCA NAHHBIX H BbIACHEHHE [0JH BAHAHHS
TOro HJAH HHOro (akropa Ha ynpyrue, noraouanoli1e, MmIOTHOCTHLIC, 3/1eKTpo-
MPOBOJIALIHE H /Ip. CBOHCTBA Cpe/ibl MO/ BYJAKAHAMH. Takie BaKHbIM MOMEHTOM
H3YYEHHS MATMATHYECKHX 04dTOB H OCOGEHHOCTEN CTPORHHS 3eMHOH KOPbI H BEpX-
Hell MaHTHH 104 BYJKaHAMH fiBJfeTCA pa3paboTKa METOLMUYECKHX [PHEMOB
BHIFIBNEHHS HMEHHO TeX aHOMaJbHbiX 3(P(HeKTOB reoH3HUECKHX noaeH, KoTopbie
CBA3dHbl HEMOCPEACTBEHHO C BHYTPEHHHM CTPOEHHEM BYJKAHHYECKHX d1napaTos
H TMPHCYUH TOAbKO MM. B uacTHOCTH, NpH CeHCMHYECKOM H3YYEHWH BYJKAHOB
HapsiLy ¢ o6buHOA MPOOHABHOH METOHKON ITHPOKO NMPHMEHAETCS METOLHKA Npo-
CBEUHBAHMSl BYJKAHOB CeHCMHuecKHMH BogHamu [Banecra, 1970; dap6epos,
1974; u ap.], Kotopas no3BOJSET Jydlle H HaJeKHee H3yyaTb HCKaXKEHHS
BOJIHOBOTO MO, CBSi3aliHble ¢ AHQPAKUHOHHBIMH SIBJEHHSAMH, XapaKTepPHbIMH
ANS cpeibl, coaepiKalled HEOLHOPOAHOCTH THIIA MarMaTHYeCKHX 04aros
ByJAKaHOB. Huxe npuBesenbl pe3yabTarthl H3yHeHHs (H3IHUECKHX CBOWHCTB BYJIKa-
HHYECKHX MOPOJ NPH BLICOKHX [aBJIEHHSIX H TeMnepaTtypax B CBA3H ¢ npobaemon
BbISIBJICHHS] MaTMATHYECKHX 30H NMHTAHHA BYJIKAHOB, a TAKXKe Pe3yJbTaThi H3y4e-
HH$ MPOILECCOB PACAPOCTPAHEHHA YIIPYTHX BOJH B CPEAaX, BKAWYAIOUIHX HEONHO-
POAHOCTH THMA MAarMaTHYeCKHX O0YaroB, B CBA3H ¢ pa3paGOTKOH MeTOdH-
YECKHX NMPHEMOB H cnoco60B HHTEPNPETALHH BOJIHOBOTO MOJI BOKPYT BYJKaHOB.

CKOpOCTH H 3aTyXaHHe CEHCMHYECKHX BOJH
B YACTHYHO H NOJHOCTBIO pacnjasaenusix addysupax

HanGosnee BaKHBIM acCMEKTOM H3yueHHsl (DHU3HUECKHX CBONACTB BYJKAHHTOB
SIBISIETCH YCTAHOBACHHE H3MEHEHHH CKOPOCTEH H 3aTYXaHHA B HHX CEHCMHYECKHX
BOJIH MpPH YBEeNHYEHHH TEMMEPATYPbl H 1aBJAECHHA. TH 3aBHCHMOCTH JIETKO MOTyT
GbiTh HCMONb30BAHLl NMPH HHTEPNPETalUHd CeHCMHUECKHX AAHHBIX, MOJYUEHHbIX
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B OBAACTAX COBPEMCHHOTO BYJAKAHNH3IMA. B HACTOSIIILEE BPCMSI HMEETCH A0CTATOUHO
MHOTO IKCOEPHMCHTAJALHBIX AaHHBIX, XaPAKTEPH3VIOULHX [IOBEEHHE KPHBbLIX
H3MEHEHHA CKOPOCTEH H 3aTYXAHHA YABTPA3BYKOBBIX BOJIH [IPH H3MEHEHHH OAHOTO
H3 napamerpoB (RaBACHHA WIH TEMOEPATYphl), B TOM “YHCJAe H QIS THOHUHO
BYJKAHHUECKHX MOpoj obaacTelt coBpeMeHHoro Byakanuima (Kamuartka, Apwme-
uusi, Tasaiin u ap.) [Murase, McBirney, 1973; Boaaposuu u ap., 1974;
®ap6epos u ap., 1975; u ap.]. OnaHako NpakTHYECKH OTCYTCTBYIOT jaHHbie,
IKCAEPHMEATANLHO NOATBEPMKAAIOMIHE HIMCHEHHE CKOPOCTeH MW 3aTyXaHus
CeCMHYECKHX BOJIH [PH OAHOBPEMEHHOM BO3ACHCTBHH JBYX 3THX (JAKTOPOB.

JLast O1eHOK CKOpOCTeH H 3aTYXaHHS CeHCMHYCCKHX BOJIH OGbIUHO HCHOAB3YIOT
AAHHBIE HX H3MEPEHHH NPH BHICOKHX IABJEHHAX H BBOAAT TEMIEPaTYPHYIO
nonpasky [Papbepos, 1974], 1160, HAOGOPOT, HCMOJLAYIOTCH AaHHLIC 00 H3Mepe-
HHH CKOPOCTEH H 3aTYyXaHHs YNPYTHX BOJH MPH H3MCHEHHH TeMnepaTyp, a 3artem
BBOASIT NONPABKY Ha BAHAHHC AaBaenust. TIpH 3TOM, Kak npasuio, Temnepatyp-
HbIA HHTEPBAJ OXBATHIBACT TOJBKO CTaAHIO npeanaasienns [Murase, McBirney,
1973; Bonaposnu 1 ap., 1974; u ap.] . IKCNEPUMEHTANLHBIE JAHHLIE LS THIHYHBIX
3()(hy3UBOB COBPEMEHHBIX JABOBbLIX TNOTOKOB KamuaTku noayucHul Kak mnpu
YACTHYHOM, TAK H [pPH NOAHOM naasaenun nopoa [Pap6epos u ap., 1975],

NPHYEM 3aTYXaHHE H CKOPOCTH HAMEPEHB! A PA3HBIX HiACTOT NPH ATMOCHEpHOM
AasjeHuH. Ycranosieno, uto 1o temnepatypol T° C = 1200° ckopocTH ynpyrux
BOJIH PE3KO MafaioT, a 3aTeM H3MEeHSIOTCA ¢1a60 10 MOMCIT NOAHOrO NJaBJAEHHA

MOPOA; 3aTyXaHnHe BOJH TAKMKe OTMeuacTes nepernboM Kpupoi. 3aTyxaHue
B BBICOKOTEMMNEPATYPHOM pacnaaBe oKasbiBaeTcs nponopunonasbueiv f'2, a ne
*, kak npeanonaraetcs teopueil. Ckopocts ma uactore 10° Tu B pacnaase
s¢dy3uBublX nopoa pastel 2450—2500 m/c (V, B HOPMA/ILHBIX VCAOBHAX PABHDI
4900—5200 m/c). Ecan sKcTpanosupoBaTh 3TH CKOPOCTH B 0GJACTb HH3KHX
yacToT (1— 10 ri) v yuecrs gaBaeHne, KOTOPOe MOKET CYIIeCTBOBATL Ha riy6u-
Hax 20—80 kM, TO cKOpocTh B pacnjase cocTaBut 2,124 km/c. ITH paHHble
XOPOHIO COTAACYIOTCH ¢ G0JIeC PAHHHMH ONPEACACHHAMH CKOPOCTE N CEHCMHUECKHX
BOJH B PACMiaBax H3IBEPXKEHHLIX TOPHBIX NOPOJ (TOJNEHTOBBIH H OJHBHHOBbIH
6a3a4bT, dHAC3HT H PHOJNT), BBINOJHEHHBIMU TAKKe NPH aTMOC(EepHOM AaBJe-
uun [Murase, McBirney, 1973]. Onpeneasiinck BA3KOCTD, MIOTHOCTb, 3JIE€KTPO- H
TENJA0NPOBOASIIIHE CBOHCTBA MOPOJL H CKOPOCTH YJIbTPa3BYKOBLIX BOJIH. BuisBaeHo,
YTO CKOPOCTH CEHCMHYECKHX BOJH naaaior ot 6 10 2,2 KM /c B o6aacTH TemnepaTtyp
1200° C. das ayuutos B uuTepsane temnepatyp 10 800° C ormevaercs wesnauu-
TesbHOE nagexue ckopocteii — na 6—8% [Misutani, Kanamori, 1964].
Baxubim BONPOCOM [IPH HCCJCA0OBAHHH MAarMaTHYECKHX O4aros BYJKAHOB H
30H Marmonﬁpasoaauuﬂ nojd HHMH HABJAETCHA HE TOJbKO BbIACHEHHE CTelneHH
BAHSHHA TeMNEepaTyp Ha CKOPOCTH H 3aTyXaHHe CEeHCMWUECKHX BOJIH, HO H
3dBHCHMOCTb 3THX MAPaMeTPOB OT J10JH BKJIIOUEHH AKHIKHX pacniasoB B TBEPROﬁ
cpene. Takue Heene 0BAHKS BBITTONHAIOTCA B CBA3H C COBPEMEHHBIMH TIPEACTABE-
HHSIMH, COMJIACHO KOTOPBIM OGJACTH MarMoo6pasoBaHus B BepxHefl ManTHH
ABNAOTCA 3PHEKTHBHO TBEPABIMH H COAEPAKAT TONbKO HeGOJblIHE MPOILEeHTDI
pacnnapa B BWIE MJEHOK B MeX3epHOBOM mnpocTpaHcTse |Bunorpanos, 1961;
Shimozuru, 1963; Marunukuit, 1965]. OnwiTel Ha MOAENAX TOPHLIX NOPOL
nokasaau [Jlesbikuu u ap., 1978, 1979], uto nosiBjieHHe HE3HAUMTENBHOTO KOJH-
yecTna )KHﬂKDﬁ (tlﬂ'jbl BbI3LIBAET pPE3KOE€ NAaACHHC CKOPOCTH, KOTOpPO€ MOKHO
MCIOMBL30BATL IS OLEHKH J10JIH PACTIaBa. JTH PA3JHUHS B CKOPOCTHX BMOJHE
A0CTATOUHB! LIS TOPO, 4TOOB 0OHAPYAKHTL H BBUICJAHTH 30HBI € KHAKOH Ga3oi.
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IKCnepHMEeHTANbHbIMH PaGoTaMi NOKA3aHO, YTO CKOPOCTH CEHCMHYECKHX BOJH
CHJbHO 3aBHCAT TAKXKe OT (POPMbI H CTENEHH B3AHMHON CBA3H JKHIKHX BKJIIOYEHHH
c TBepabiM Kapkacom pacniapa [O’Connel, Budiansky, 1974; Jlesbikun H ap.,
1979] . Oco6erno cunbHO 3TH GOPMbI H CBA3H BAHAIOT Ha 3aTyXaHHe CeliCMHIeCKHX
BoaH M Ha Baskoctb |Oldroyd, 1956; Walsh, 1969; [inko, Xapkos, 1977;
u ap.]. Tak, Yoawem [Walsh, 1969] nokazana cuibHan 3aBHCHMOCTb YACTOTHOTO
3aTyXaHHSl ceficMHUYEeCKHX BOJIH VISl CPejlbl, COCTOALEH M3 YNPYyrod maTpHilbi,
HACHILLEHHON HNCONAANbHEIMA BKIOUeHusiMY BsA3Ko# xuakocth; A. O. Tauko
i B. H. )KapkosbiM 9Ta 3aBUCHMOCTD TEOPETHUECKH NMOATBEPKAEHA 151 BYJIKAHH-
yeckux obJacted. Bonpoc 3TOT A0CTATOYHO CJOKEH H B HACTOsALILEE BPEMS HAXO-
AHTCHA B CTAJHH PELUEHHS, HO FICHO O/IHO: H SKCNEPHMEHTaJNbHO, H TeOPeTHYECKH
MOKAa3aHo, YTO CKOPOCTb H 3aTyXaHHe ceficMHYecKMX BOJH HauGojee pesko
MEHSIOTCH B HauaJbHOR CTAJHH MIABNCHUS MOPOJL H NOSIBJEHHE Ndke HeHOb-
IIOTO KOJIHUECTBAa pacniaBoB (MepBble MPOLEHTbI) MoxeT OGbiTb OGHAPYMKEHO
CeHCMHYECKHMH METOLAMH 10 H3MEHEHHAM CKOPOCTeH i 3aTyXaHHA CEHCMHYECKHX
BOJIH.

Jlanuble 0 CKOPOCTSX H 3aTyXaHHH ceiCMHYECKHX BOJIH, MOJyueHHbie B Jabopa-
TOPHH TIPH HM3YyueHHH OGpPA3LOB BYJAKAHWUYECKHX MOPOA B YCJIOBHAX BBICOKHX
AaBAEHHH W TEMIIEpaTyp, YacTHYHO NOATBEPXKIAITCH Pe3yabTaTaMH NoJeBbiX
H3MEepeHHi Ha JIaBOBbIX NMOTOKaX AeficTBylowMX BynkawoB [[opwkos, 1956; Mu-
rase, Suzuki, 1963; Balesta, Farberov, 1967]. Tak, no pacueram I'. C. l'opuikosa,
Anst  Marmatdyeckoro ogara KiioueBcKoro ByfnKdaHa noaydeHa CKOpOCTh
V,=19 kM/c, a Ha NOBEPXHOCTH JIaBOBOTO NMOTOKA NPH H3BEPKEHHH NPOPBIBA
B. WU. Muiina wa KaloueBcKOM ByJIKaHe YCTAHOBAEHBI OYeHb HH3KHE CKOPOCTH
V,=870m/c.

Takum o6pa3om, IKCTiepUMEHTA/bHBIE AaHHbe 06 H3MEHeHHH CKopocTel M
3aTyXaHHWH cefiCMHUeCKHX BOJH TPH BbICOKHX [aBJEHHSX M TeMmneparypax,
a TaKKe JaHHble MoJieBblX HaGII0NeHHH NOKA3BIBAIOT, YTO CKOPOCTH H 3aTyXaHHe
BOJIH CHJ/IbHO HM3MEHSIOTCH B 3aBHCHMOCTH OT TeMNepatypsl W JaBJeHHA H
B NEpBYIO OYepejab OT HAJHUHS B CPele KHMAKOH pacnaapaeHuoll ¢asb. Peskue
H3MEHEHHS CKOPOCTeH M 3aTyXaHHs HX B 06acTAX aKTHBHOIO BYJKaHH3Ma CBA-
3aHbl C HAJIHYHEM Ja3Ke HEGOJILILOrO KOJIHYECTBA PACIABOB; 3T0 1a€T OCHOBAHHE
LISt NMPHMEHeHHs ceHCMHYeCKHX HCCMefOBAHKN C LeJbl0 H3YYeHHsI PaciidaBoB.
[Tpu paBorax MOryT GbiTh HCMOJL3OBAHB BOJHBI, MPOXOAALIHE YepPE3 pacnaas H
AH(pparupoBaHHbIe.

MaoTHOCTHBIE CBOMCTBA BeWlECTBA
MarMaTH4YeCKHX 04aros

Kak M3BeCTHO, NJOTHOCTH TOPHLIX NOPOA MPH YBEJHUEHHH NABJCHHH TOKG
yBenHuuBaiorcs. ONHAKO 3TH U3MEHEHHA 1A Pa3/H4HBIX NOPOA CHALHO Paa/iH-
yajorcst [Bonaposuu u ap., 1974]. B npeaenax oaHore xracca nopon HaMeHeHHe
MJOTHOCTH 0 MEépe H3MeHEeHHA JaBjeHnsl He npesbiwaer 15—17% [Dapbepos,
1974; Bonaposuu u ap., 1978]. Ilpu HceiieloBaHHH MJIOTHOCTH H CHHMAEMOCTH
KCEHOJHTOB B KAMYATCKHX BYJKaHHTax npH aasnaeHuax no 20 k6ap [J/IeBbikuH
H ap., 1978] uamenenune naoTHocTH coctaBmio 8—129%. Yeranosieno, uro gaxe
npu GOMbUIHX [AABJIEHHAX B BYJIKAHHYECKHX MOPOJAAX COXPAHACTCA HEOAHOPO-
HOCTb CTPOEHHS, CBA3AHHAS C MPHCYTCTBHEM B HHX MHKPOBKJIKOYEHHH T1yGHHHBIX
¢aonnos. TayGunnsie Gaouas ¢ miotaoctbio ¢ = 1,14 r/em® oGHADPYHKEHBI
H B Y1bTPAOCHOBHBIX KCceHoauTax [Mure et al., 1978].
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C yBesHueHHeM TeMMepaTyphl NJOTHOCTb MOPO/L MNAAAeT, OJHAKO ee YMeHblie-
HHE HEBEJMKO H cocrapasier nepsbie npouenthl (Kaapk, 1969; dap6epos, 1974;
u ap.). [To-sunumomy, adekr pacnaapienns v yBeJHUEHHE [JIOTHOCTH ¢ ryOu-
HOH B32HMHO KOMNEHCHPYIOT ApYr Apyra. I11oTHOCTL pacniasa Takke yMeHbIIa-
eTcHd H3-3a HaJIHUYHHA MHKponop, CBA3AHHBLIX C ra30BbIMH BKJWOYEHHAMH, B 4yacT-
HOCTH C IpHCYTCTBHEM Boabl. B pacniase fonyckaercs npucyretsHe 10 1% soasl
BIJIOTE A0 GOABIMHX rAyGHH. Biusinde BOABI HA MIOTHOCTE pacnidsga Magno
HCCAe0BAHO, OHAKO MO HEKOTOPBIM AAHHLIM OHO HEBEJHKO H TAKIKE COCTABIRET
nepebie npouenThl. [las onpeseneHus MIOTHOCTEH TBepLO-KHUAKHX cMecei, rue
B TBEPAOH (a3e HAXOLATCA MKHAKHE BKIIOYEHHs PACIIABOB, MOXHO BOCMOJb30-
sarbest hopmynoi w3 padoret [O’Connel, Budiansky, 1974] : o = (1 — a)e, + ag,
rjle p— TJAOTHOCTb TBEPAO-KHAKOH CMECH, 0, 05 — TMJIOTHOCTH TBEPLOH H HHIKON
a3 COOTBETCTBEHHO, G — COOTHOLIEHHE TBEPAOiH M XKHIAKOH (a3,

[Tonesble HamMepeHHA NIOTHOCTEH MATM NPH U3BEPIKEHHSX BYJIKAHOB NOATBED-
AJAI0T BbIIHEYKA3aHHble IKCHEpHMEeHTaableie aannbie. Tak, Aas TOJEHTOBOJ
marmbl [aBaficKHX BY/JKAHOB ¢ TemMnepatypoil Ha nosepxHocTH 3eman 1050—
1200° C Magnonaaba [Macdonald, 1963] npuBoauT caenyiouiue gannbie: Bsia-
KocTb paBHa 2—4 X 10® nyas; rasosas cocrasasiomas — 0,5—2%; naoTHocts
marmbl — @ = 2,73 r/em?,

Taknm 006pasom, NJIOTHOCTHLIE CBOMCTBA MArMATHYECKHX OUATOB 3aBHCAT OT
TEMNEPATYPHOro BO3AEHCTBHA, OT [OJNH pacnjaBa B HHX, OT NPUCYTCTBHA
rasoBbiX BKJIIOYEHHH, MHKDPOMOP W T. [A., HCNOJb30BAHHE TOJLKO rpaBHMeTpuHue-
CKHX JIAHHBIX HE JaeT OJHO3HAYHLIX PeIleHH i IPH H3YUeHHH 30H MarMoo6pa3opa-
HHA, TAK KAK IJIOTHOCTHbIE XaPaKTEePHCTHKH MarMaTH4YeCKHX 04aros B 11eJIoM MaJo
OTJIHUAIOTCS OT XaPAKTEPHCTHK BMELLAIONLHX TTOPOJL BCJIe/ICTBHE B3aHMHO KOMIIEH-
CHPYIOILETO JeHCTBHA TEMNEpPaTyp H [aBleHHs.

SJIEKTPOIIPOBOAHDCTI: MarMaTH4YeCKMX pacnjiasos

DaekTponposoAsuLHe CBOHCTBA NOPOA HaHGoee UYBCTBHTENbHbI K H3IMEHEHHIO
temneparyp. MHOrouHc/IeHHBIMH SKCTIEPHMEHTAMH YCTAHORJIEHO, YTO 3JI€KTPOCO-
MPOTHBJIEHHE MOPOJL NaJaeT HA HECKOJIBKO 1I0PSA/IKOB MPH YBEJHUYEHHH TeMuepaTyp
10 1000°C, a npH pacniaBieHHH — ellle Ha HecKoJbko nopsiakos [Crnpasou-
HHK . . ., 1969; Murase, McBirney, 1973; JleGexes, 1975; Xurapos u ap., 1975;
[Mapxomenko, 1978; u ap.]. o pawueim E. B. Jle6enera (1975), meway
BA3KOCTBIO PACMJABOB H HX 3JIEKTPONPOBOAHOCTBLIO CYILECTBYET OnpeeneHHas
cBA3b 0, = const. [aBHYIO POJb B IMEKTPOCONPOTHBIEHHH PACNIABOB Hrpaer
cojep)KaHue BOABI, TpHYEM PasHYHA B 3HAYCHHHX IEKTPOMPOBOJHOCTH
«CYXOrO» M HACHIUEHHOrO BOAOR cHjHKaTHOro pacnnasa npu ¢{=1000°C u
napaennu 4 k6ap coctaBasioT okono 4 mnopsaakoB. HauGonbmee Bansinne
HA BA3KOCTb, @ CNEOBATENLHO, H HA 3JE€KTPONPOBOLHOCTL OKA3bIBAET PACTBOPEH-
Hast BoAa (10 3% ). DeKTPONpPOBOAHOCTL PACHIABA CHILHO 3ABHCHT OT PyAHBIX
npumeced W ux GOpPMBl H MOITOMY MOKET 3HAYHTE/NbHO BAPbHPOBATbH B 3ABHCH-
MOCTH OT THITA TOPOJ H MPHIOHKeHKHOro gapaeuns [[lapxomenko, Jlamrosnukosa,
1978]. Onnako 3pekT TemMnepaTypHoro BO3AEHCTBHS 3HAUHTENBLHO BbIIIE, UYeMm
neficteHe nasnenus. Tak, B 3KJOrHTAX NPH YBEJHYEHHH aBACHHA H TEMTIEPATYPhI
(narpeB no 600° C) conporusiesne Bce paBHO ymenbmaertces po 10—20%.
a B baszanbTax OHO yMeHbInaeTcst npH Toit e temneparype ot 10 no 909%.
B o6aacth temnepaTyp, paBubix 1200° C, ans pasanunbix 6a3a/ibTOB U aH1E3HTOR

.
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3/CKTPOCONPOTHB/ACHAE NagaeT Ha Heckoabko nopaakos [Murase, McBirney,
1973]. o TeopeTnueckum OueHKam Yocpcpa [Walif, 1974}, GasaavToBuiit pac-
naa o6aanaet nPoBOAUMOCThIO 1072—10"° Om~? « m"'; 3107 aBTOp yKa3WIBaET,
YTO B CJYyude HENOJHOTO IVIABJIEHHS CBA3KA MEXAY Y4acTHUAMH Tepserca H
HEOOXOQHMO BBEJACHHE MOMPABKH.

HeckonpKo MeHbIlWe 3HAYEHHS 1EKTPOIPOBOIHOCTH MArMaTHUECKHX pacnaa-
BOB [OJYYEHbI [IPH HATYPHBIX H3MEPEHHAX HA [BHKYULHXCSA J1ABOBbIX MOTOKAX HJII
HA JIABOBbIX 0O3€pax MNpH M3IBEPIKeHHAX BynkaHos. Tak, Ha JaBoBOM o3epe
Kunaysa-uky na I'aBaiisix ¢ noMoOmbio AByXNeTJeBOro M3Jy4aTeNbHOro KOHTypa
B 1967 r. nosyueno 3nauenue snexrpoconpotusienus o = 2,5 Om. m [Frishnecht,
1967; Keller, Rapolla, 1974]. Ha u3auBawuieMcs 1aB0BOM NOTOKE 6A3a1bTOBOTO
ByJKaHa DTHa npn uaBepxkexun 1974 r. 6bL10 HAIACHO 3HAYEHHE COPOTHBACHHSA
0=28%+08 Owm « m[Carrara, Rapolla u np., 1974]. H, uakoneu, 8 1976 r.
Ha TonGayHHCKOM H3BEpKEHHH OblI0 ONpENeJEHO 3JeKTPOCONpPOTHBJIEHHE
HA TeKYleM J4BOBOM MOTOKE NPH Temmeparype jassl, pasuoi 900° C. Conpotue-
nenue coctaBuio 15+ 1 Om e+ ™ [Anamuyk, Tpy6rukos, 1977]. Ipusenennnie
3HAYEHHS] COMPOTHBJEHHH TOPHBIX MOPOJA ONMpPeNeNeHbl Pa3HbIMH croco6aMH H
Ha Pa3HbIX YAAJeHHSX OT HCTOYHHKA MarMbl H, MO-BHAHMOMY, HE MOTYT MOJHOCTBIO
XapaKTepH30BATb 3NEKTPONPOBOASUINE CBONCTBA MarmMaTHYeCKHX pPacnaBOB.
Tem He mMeHee OHH OmpejeseHHO CBHAETENLCTBYIOT O TOM, YTO HPH AOCTATOYHO
Gonbwux Temnepatypax (mo 1000° C] npoBOAHMOCTb BYJKaHHYECKHX NOPOJ
BO3pacTaeT Ha ABa-TPH NOPAAKA, a OpH PacillaBNeRHH YBeIHYHBAETCA €llie Ha He-
CKONBKO nopsaakos. Takum o6pa3om, B 061acTAX COBPEMEHHOro BYJIKAHH3MA J1aH-
Hble 06 1E€KTPONPOBOAHOCTH 3€MHON KOPHl H BEPXHEH MAHTHH MUrpaloT Ba)HYIO
poJib B OnpeAe/eHHH MECTOMONONKEHHS U CBOHCTE MArMATHYECKWX OYaroB W 30H
Marmoo6pa3oBaHus MO BY/JKAHAMH.

MeToiHKa H3yYeHHsl MATMATHYECKHX OUaros BYJAKAHOB
CEHCMHYECKHM METOLOM

Boiwe O6bui0 nokazaHo, 4T0 noja 06JacTAMH COBPEMEHHOTO BYJKaHH3Ma
3eMHas KOpa H BEPXHAA MaRTHA 0613 Aa10T TAKHMH cneuHHIeCKHMH CBOHCTBaMH,
KOTOpble MOTYT GbiTh OGBACHEeHbl HaJH4YHEM M0/ HHMH JHOO YacTHYHO pacnias-
JIeHHBIX 30H MarmMooGpa3oBaHHs, JH60 NOJHOCTBIO pPacnjaBAeHHBIX MarMmarHye-
CKHX ouaroB. XapakTep H3MeHeHHS CKOPOCTeH ceficMHYeCKHX BOJIH MOJ BYJKa-
HaMH, a TAaKXKe 3aTyXaHHe CeHCMHYECKHX BOJH B OMNpefe/eHHbIX YuacTKax
CBH/IETENLCTBYIOT O TOM, YTO H3MEHEHHS BOJIHOBOTO MOJIA BOKPYT BYJKAHOB HMEIOT
JIOKaJBHOE pacnpocTpaHeHHe, T, €. HeOJHOPOAHbe 30Hbl, CBA3AHHbIE C MAarMaTH-
YECKHMH 04araMu, pPacrno/oXeHbl HenocpenacTBeHHo noi BysakaHamu. Mayuenne
TAKHX 30H TpPEACTABJAET upe3BblyalHO CJAOKHYIO 3ajavyy B CeHCMHYECKOH
passenke. C 0HOA CTOPOHBI, TPYAHOCTH 3aKJIIOYeHbl B TOM, YTO HCMO/Ab30BAHHE
KHHEMATHUECKHX N1APAMETPOB CEHCMHYECKHX BOJIH B YC/JIOBHAX Pe3KOTo 3aTyXaHHA
BOJIHOBOTO TMOJSA NPAKTHYECKH HEBO3MOXXHO. JTO OTHOCHTCH KaK K BbIABJIEHHIO
aHOMaJiMi B CKOPOCTSIX PacrpocTpaHeHHs ceficMHUeCKHX BOJIH, TaK H K onpejeie-
HHIO Knacca 3THx BoaH. C aApyroii cropouil, Kak GyAeT (OKa3aHo HHXKE, HaJHuHe
Ha NMYTH PacnpoCTpaHeHHN CeHCMHYECKHX BOJH HEOHOPOJHOCTEH THIIA MArMaTH-
YECKHX OYaroB BYJKAHOB BbI3bIBAET HCKAMEHHH BOJHOBOTO MOJSl, CBA3aHHBIE
B OCHOBHOM ¢ Ad(pakuued BOJH HA HEOJHOPOJHOCTHAX, PasMephl KOTOPBHIX
COM3MEpPHMBL ¢ ANHHOH BOIHL |ABepko, Banecra, 1970; Banecra, 1971; ®apo6e-
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pos, 1974]. [Mo cymecTBy 3ajaua H3yueHHA MArMaTHYECKHX OYATOB BYJKAHOB
cefiCMHYECKHM METONOM CBOJIHTCA K 3ajaue H3yuyenus ocoGeHnocTed audpak-
IHOHHOrD BOJIHOBOIO 110Js BOKpYr ByJkaHoB. OnHAKO 3Ta 3ajaya B TeOpeTHYE
CKOM MJlaHe O4YEeHb TPYAHA W MOKA He NOBEAEHA JIO PelleHHsl B YUCJIEHHOM BHAE
[To3TOMY NOHATHO CTPEMJIEHHe MHOTHX HCCJIel0BaTe el HCMoAb30BaAThL Te 0Co6eH
HOCTH BOJNIHOBOTO 10AA, KOTOpbie Hahboee RaTNAAHO CBHAECTENLCTBYIOT O HAJHYHH
MarMaTHYeCKHX PacnaBoB noj ByJKaHoM. K HUM OTHOCHTCSI pe3koe NnorJoLuleHHe
cefCMHYECKHX BOJIH NPH MPOXOXKAEHWH Yepe3 30HY pacnjiapa, a HHOTLA H NOJIHOe
HCYE3HOBEHHe CeHCMHYECKHX 3amuced (B 0cOGEHHOCTH MONepeyHnX BOAH). ITa
NJA0AOTBOPHAsA Huefl Gbina passura B paborax I'. C. Fopuwikosa [1956, 1958],
C. A. depotoBa u A. K. ®apbeposa [1966, 1974], Ky6ors u Bepra [Kubota,
Berg, 1967] H MHOTHX APYTHX H NOJYYHJIA BOTUIOLIEHHE B TAK HA3LIBAEMOH METO-
JIHKE NPOCBEYMBAHMA rAyOHHHBIX yacTell BYJKAHOB € NMOMOIbI0 CeHCMHYECKHX
soaH [Banecra, 1970, ®apGepos, 1974], Koraa Ha npoduIAX WIH B TOUKaX,
pacnoJioKeHHbIX ¢ OJJHOH CTOPOHBI BYJIKaHa, pacCCMATPHBARTCA XapaKTep 3aTyxa-
HHA CEACMHYECKHX BOJIH OT HAYIUHX HCTOYHHKOB, PACHOJIOXEHHBIX MO JAPYrylo
cropoHy ByJKkaHa. [lo HepaBHero BpeMeHH WHTepripeTaiHs o6nacTel 3aTyxaHHa
ceHCMHYECKHX BOJH B 30He TEHH BYJKAHOB HOCHJAa B ONpefe/eHHOH Mepe
KauecTBeHHbIH XxapakTep. 310 6blIO CBA3EHO ¢ HEAOCTATOUHON PaspaboTaHHOCTBIO
BOIPOCOB NPUPOALI CefCMHUECKHX BOJIH H CIIOCOGOB HX HHTEpPHperauud Ais
NOJY4eHHN CBefleHHit o ray6HHe, pazMepax H MecTOMNOJIOKEeHHWH MarMaTHUeCKHX
30H MHTaHHA ByJakaHoB. HauGonee peanbHblM cnocoGoM H3yueHHA (U3HUECKOH
CYLIHOCTH JaHHOR 3a]1a4UH, N0 MHEHHIO aBTOPA, AIBASETCSA MOAEJIHDOBAHHE 1pOLec-
COB PAacrmpoOCTpaHeHHA YNPYrHX BOJH B Cpejax, coJepXaliHX HeOAHOPOIHOCTH
THMA MarMaTHYeCKHX OUaroB BYJKaHOB. HHKe paccMOTpeHbl pesy/ibTaThl MOAEb-
HbIX HCCJEA0BaHMi, BbIMOJHEHHbIX aBTopom coBmectHo ¢ E. M. Asepko w
I. Bb. I'puropAnoM, H Ha OCHOBE BbIABJEHHbIX 3aKOHOMEPHOCTEH IpeioxKeH
cnocob HHTepnpeTaunt CeACMHYECKHX 1aHHbIX, NOJAYYEHHBIX TIPH MPOCBEYHBAHHH
BYJIKAHHYECKHX anmapartos. CyTe crnocofa 3akaiodaeTcd B BbiABAEHHH AHPPAK-
IUHOHHBIX MAKCHMYMOB H MHHHMYMOB B 30HE€ TEHH CeHCMHYECKHX BOJIH
[ABepko, Banecra u ap., 1980].

Du3MyecKoe MOIEIHPOBAHHE NMPOLECCOB PACNPOCTPAHEHHS
YNPYrHX BOJH B CPeAAX, BKJAKUYAWIIHX HEOLHOPOAHOCTH
THNA MarMarH4YecKHX OYaroB BYJKaHOB

B HacTosiliee BpeMs JJA MCCJAEL0BAHHS PA3NHYHLIX BOMPOCOB (GU3UKH pacnpo-
CTpaHenHs ce HCMHYECKHX BOJIH B 0COBO CA0XKHBIX CEHCMOre00rHuecknx yCaoBHAX
[WHPOKO NPHUMEHACTCH YJAbTPA3BYKOBOE CeHCMHHECKDE MOJEJHPOBAHHE, annapar
KOTOPOro JIOCTATOYHO XOpOWo pa3paGoTaH, a pesyJabTaThl ero MOryT ObiThb
aerko oGeuuraust reopernueckn [Teng, Wu, 1968; Asepxo, banecra, 1970; llla-
muna, 1971; u ap.]. B Gosee panuux paGorax asTopa, a Takxe B paborte
T. L. Teng u ero coasropoB [1965] u ap. Ha NBYMepHBIX MOJEJISAX HCCAENOBANACH
3a/1a4a onpeaeeHHs NPHPOLL CEHCMUYECKHX BOJIH, 3aPerHCTPHPOBAHHBIX B 30He
TeHH HEOAHOPOAHOCTH C MOHHKEHHBIMH BA3KOYTIPYTHMH NapaMeTpamH 1o oTHoLue-
HHIO K OKpyXaiolleii cpeie. Bulo yeTaHOBNEHO, YTO B 30HE TEHH MPENsATCTBHS
npH ONpeie/eHHBIX COOTHOWIEHWSIX CKOPOCTEH BOJH B NepBHIX BCTYNJEHHSAX
PEerHCTPHPYIOTCS AW(PPArHpOBaHHLIE, a He NPOXOAfALIHE BOJHLL, T. €. BOJHBI,
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0GOTHYBIIHE TPENATCTBHE € PA3HBIX CTOPOH. DTO 03HAYAET, YTO B TPEXMEPHUM
cayuae H3YYeHWA MArMaTHYECKHX HEOJHOPOAHOCTEH MO BYIKAHAMH MO METOAHKE
NPOCBEYHBAHHSA B 30HE 33 BYJKAHOM B MEPBbIX BCTYMJIEHHAX PErHCTPHPYIOTCH
He ocjabJjeHHble, Mpoleiline Yepes HeoLHOPOAHOCTh, OTPaXKEHHBIE H [pesoM-
AeHHsie  (Au60 pedparMpoOBaHHbLIE) BOJHB, @ OTPAXKEHHO- H MPEJOMJIEHHO-
AM(parHpoBanHble BOJIHLI, C()OPMHPOBAHHBIE HA FPaHHLAX pasaena H OGOTHYB-
[IHE HA CBOEM MYTH HEOAHOPOAHOCTH C MOHHKEHHBLIMH YIPYFHMH H IHCCHNATHB-
HBIMH napaMerpamu. Bbulo MOKasaHo TakkKe, YTO XapaKTep 3aTyXaHHs TAKHX
BOJIH BIIOJIHE ONpPEeeJeHHbIM 06pa3om 3aBHCHT OT PA3MEPOB NPEnsTCTBHA H YNpy-
THX NapamMeTpoB cpelbl BHYTpH Hero. [IpHHUMNHAAbHAA BO3MOMKHOCTH HCNOJb-
30BaHHs 3aKOHOMEpPHOCTEH 3aTYXaHHs ceHCMHUECKHX BOJIH B 30HE TEHH MarMaTH-
YeCKHX HEOJHOPOLHOCTEIl NMPH HCC/AeJ0BAHHH BY/AKaHoB KaMuaTKH ¢ noMoumbio
ceficMHUECKHX BOJH OT 3emJjeTpsicenuil nokaszaia A. M. ®apGeposbim [1974].
Ilpu sToM aasi onpenesneHHsi pa3MepoB Te MO BLIABJEHHHIM 30HAM 3aTyXaHHs
HCITONIB30BAIACH IUHPHHA (PH3HYECKOH 30HbI TEHH, KOTOpAsi annpoOKCHMHPOBaJach
reoMeTpHueckoii wupHHOH npenATcTBHA. [locaeaywilnmMy MOaelbHBIMH H Teope-
THYECKHUMH paboTamu B 06JaCTH AHDPAKUHH CEHCMHUECKHX BOJIH HA HEONHOPO/-
HOCTAX THIIA MArMaTHYECKHX 0Y4aros BYJKAHOB MOKAa3aHo, 4TO (PYHKUHA 3aTyxa-
HHA AHPATHPOBAHHBIX BOJIH 33 MPENATCTBHEM HMEET OCLHJIHPYIOLLHA Xapakrep,
KOTOPbIA CJIOXKHO 3ABHCHT OT Pa3MEpOB TeJs1a, NOJOKEHHS HCTOUHHKA H NPHEMHHKa
OTHOCHTEJIBHO TeJa, YHPYIHX H HEYNPYrHX MapamMeTpos AWH(pparHpylouero Tena.
Oco6erno c0XHoe BOJHOBOE MOJI€ HabmogaeTcs BOJNHIH rpaHHIbl 30HbI TEHH, 4TO
3aTPYAHSAET, @ 3a4aCTYI0 H BOBCE HE NO3BOJSET ONPELEJHTb Pa3Mepbl reoMeTpH-
4yecKoH TEHH, a CJejoBaTe/bHO, H pa3Mepbl MPEnsTCTBHA.

C nenbio 6osee jeTajbHOrO BHISICHEHHS XapaKTepa 3aTyXaHHsi YIPYTHX BOJIH
B 30HE TEHH HeUﬂHOpOﬂHOCTEﬁ C NOHHXKEHHbIMH BA3KOYIPYrHMH NapaMeTpamH,
KOTOpbIE MOryT ObiTb OTOMIECTBJEHbB ¢ MArMaTHYECKUMH O4aramH BYJ/IKAHOB,
ObII0 TNPOBENIEHO (HIHYECKOE MOJAEJHPOBAHHE HA JBYMEPHLIX H TPEeXMEpHbIX
moaeasix [Banecra w np., 1979; Asepko u ap., 1980]. Ha puc. | npusesena cxema
ABYMEPHOr0 MOJEJHPOBAHKA MO CNOco6Y MPOCBEYHBAHHSA HEOLHOPOAHOCTH ¢ 10-
HHJKEHHBIMH BSI3KOYNPYrHMH mnapamerpami. [padukn 3aTyxanusi ynpyrux
BOJIH B 30HE TEHH NPENnsATCTBHA MNOKAa3aHbl HA PHC. 2, Tle MOXKHO 3aMETHTb,
YTO pacrnpejneeHHe amijiMTyd BOJH B 30HE TEHH HOCHT OCUHJJIHPYIOLLHA
xapakrep. B61H3u rpaHHLLbl 30HBI TEHH H «CBeTa» HabalofaeTcs nepsuii Audpak-
LIHOHHbIA MaKCHMYM, KOTOpbIi MO aMIJIHTY/AE NPEeBOXOAHT 3HAueHHEe HOPMalb-
noro noas (ornowenne A/A, nocruraer zuauenuit 1,2). B ueurpe npoduas
Hab/oneHHH OTMeyaercsi HEKOTOpOe yBeJHUEHHE YPOBHSI aMIJIHTY[ BOJIH, 4TO
MPHBOAHT K 06PA30BAHHIO LEHTPAJIbHOTrO AH(PPAKIHOHHOTO MAKCHMYMa (ypoBeHb
aMNJHTY] TO OTHOIMEHHIO K HOpMajbHOMY YpoBHIO cocrasaser 0,6). Mexay
60KOBbIM AH(PAKIHOHHBIM H IEHTPa/JbHBIM MAKCHMYMaMH pacnoiaraeTcss MHHH-
MYM aMIIHTYAHOH KpuBOH (cM. puc. 2). B BHAY CHMMETPHUHOCTH KapTHHbI
nofo6Hble MAKCHMYMbBl H MHHHMYM aMITHTYAHOH KPHBO# HaG01a10TCA C APYro#
CTOPOHbLI NPOCBEYHBANKS OTHOCHTEABHO LEHTPaabHOro npopuns. Ilpu necnmme-
TPHUHOM PACNOIOKEHHH HEOJHOPOAHOCTH OTHOCHTEIbHO LIEHTPANBHOTO CEKY1Lero
npouas KapTHHa aMIJHTYAHOH KPHBOH 3aTyXaHHA B 30He TeHH OyAeT pesko
M3MEHATLCH M 3HAYMTENbHO YCJAOXKHHTCHA, ONHAKO (opMa KpHBOH BO Beex
cayuasix octaercs nocroaHHoi [Asepko u ap., 1980]. OTmeueHHble 0COGEHHOCTH
3aTYXaHHA YIPYrHX BOJH HA HENMPOAOJLHOM NpodHuie, 06ycN0BIEHHbIE BAHAHHEM
BKJIIOYEHHA C MOHUKEHHBIMH YIDYTHMH 1apaMeTpaMH, AaloT OCHOBAHHE TOBOPHTb,
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Puc. 1. Cxema AByMepHOro yJLTPa3ByKOBOTO MOJAEJNHPOBAHHS

[TyHkTHpoM nokaszaHa 30Ha reoMeTpHueckod TeHu. OO6bsicHeHHsl 6yKBeHHLIX 0603Have-
HHil cM. B (opmynax Ha c. 26—27
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Puec. 2. Amnautyauble rpadMkH 3aTyXaHWsi YNpPYrHX BOAH B «30He TeHH» MOJOrO
BK/IIOUEHHSI (@) W 3aMOJHEHHOrO COJHAOJOM (6)

ITpodunu HaGaloneHHH, yHaAeHHbIE OT LEHTPa BKAOYEHHsl HA (cM):

1 —10; 2 —20; 3 —30; 4 —40; 5 — 50
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I — Teopernueckne roaorpadbl, nojy4eHHsie MNPH NPOCBEYHBAHHH HEOAHOPOAHOCTH
nuamerpom (cm): a— 20; 6 — 10; 2 — 10 e, IKCepHMeHTanbHbe; J — rogorpad
Ges skawoueHnn. CTpeJKaMH NMOKa3aHbl PasMepbl reoMeTpHYecKOR TeHH

yTo HabalogaeMan KapTHHA pacnpeieseHHs aMmnJHTYA BOJH SABJSETCH THIMYHO
aubpakunonHoi [Muxainosckuii, INepsywmn, 1968; Asepko, Banecra, 1970;
[lamuna, 1975; Cawuko, 1976; u ap.]. 310 NoATBEpXAAeTCA COBNAJEHHEM
TEOPeTHYECKH PACCYHTAHHBIX H IKCMIEPHMEHTAJILHLIX rOA0TpadoB BOJIH, NOJAYYEH-
HbIX B 30He TEHH HEOJHOPOJHOCTH NpPH JABYMEPHOM MOJENHPOBaHHH (pHC. 3).
Pacuer reoperwyeckux ronorpaoB BhIOJHAETCH B NPEANOJOMKEHHH, uTO
ynpyrasi BoJHa B 30HE€ TeHH PACMpOCTPAHAETCH MO NMYTH «HATHHYTOH HMTH»,
orubasi HeogHopoaHocTh. K mofoGHbiM ke BblBOAAM MPHULLH HEKOTOPbLIE HCC/e-
JOBATeJH MPH pPACCMOTPEHHH YaCTHBEIX TEOPeTHUYECKHX 3aaad JAHppakuHH
WHAHHIPHYECKHX H C(DePHUCCKHX BOJIH HA HEOJHOPOAHOCTSX B BHIe GeCKOHeUHbIX
KPYroBblX LHJIHHAPOB, KOTOPLIMH AaNMPOKCHMHPYIOTCH MAarMaTHUECKHE ouvarw
BynkawoB [[auko, 1976; 'pymnnckas, 1977].

Ilpn TpexmMepHOM YyabTPa3BYKOBOM CEHCMHUYECKOM MOJEJMPOBAHMH HAMH
TaKKe NONy4YeHa AaHOMAJbHAs KAPTHHA 3aTYXaHHS! YNPYTrHX BOJH B 30HE TEHH
BA3KOYNPYroH HEOJHOPOAHOCTH B BHIE ceprueckoro BKiuwyenns (Banecra u ap.,
1979] . BuisiBnenHble npH MOAENbHLIX H TEOPETHUECKHX HCC/ELOBAHHAX XapaKrep-
Hhle 3IKCTPEMYMbl 3aTyXaHWHsi YNPYrHX BOJH B 30HE TEHH HEOJHOPOMHOCTEH,
OTOMJAECTB/AAEMBIX C MAarMaTHYeCKHMH OuaramH BYJKaHOB, XOpOWO MOATBEp-
HKIAIOTCA TNOJEBBIMH HCCJIELOBAHHAMH HA MHOTHX BYJKaHax MHpa (cM. HHXe).
[logo6uasi kapTHHA XapakTepHA HE TOJALKO AJAA CEHCMHYECKHX HCCJaeRoBanHi
C HCIIONBb30OBAHHEM B3pLIBOB [YTHAcHH W np., 1974; Banecra w ap., 1977; 1978;
1979; Ono et al., 1977; 1978], HO ¥ NpH CefiCMOJOrHYECKOM TPOCBEYHBAHHH
BYJKAHOB ¢ HCnodb3oBanuem semierpsacennit [Kubota, Berg, 1967; ®apGepos,
1974; n np.]. Ykasanubie 0cOGEHHOCTH 3aTYXaHHA CEHCMHUYECKHX BOJH MOTYT
BHITE MCROJB30BAHLI JJI51 OUEHKH paszMepoB NHDPArupylouiux Tea; NpH 3ToM
HCIOJB3YIOTCH pasMepbl BHISBACHHONH (HU3HUECKOH TeHH.

Paccrosiniie Mexay KpawHuMH GOKOBBIMH AH(DDaKUHOHHBIMH MAKCHMYMAMH
npeacrasiasier coboi MAKCHMAaNbHYIO WIHPHHY (H3UUECKOH TEHH OT NMPensATCTBHA,
a4 pacCTOSIHHE MEeX/y MHHHMYMAMH KPHBOH 3aTyXaHHsl eCTh €e MHHUMaJibHasf
wHpuHa. OueHKH TOYHOCTH ONpelesieHks PasMEpOB reOMETPHYECKOH TeHH
110 H3BECTHBIM MAKCUMANLHOH H MHHHMAJLHOW 1LHPHHE (HH3UUYECKOH TEHH OKa-
3BIBAKOT, ONHAKO, YTC B 3aBHCHMOCTH OT paccTofHHA, HaZ KOTOPOE HCTOUHHK
H NPHEMHHK OTCTOAT OT NMPensTCTBHs, 31a OwHOKa MoXer AocTHrath 50%;,
TIPHYEM HE BCErAa ObIBAET SICHO, KAKYI0 Ke BeJHUMHY (MAKCHMAJbHYID M
MHHHMa/IbHYIO) IPHEHMATH 38 HIMPHHY TeOMeTPHUECKOH 30Hb Tern. Hano yunto-
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BaTh TAKMKEe TO, YTO OCLUHLAIMPYIOLLME XapaKTep KPHBOH 3aTyXaHHs B 30HE TeHH
He TMO3BOJSAET C AOCTATOMHOH TOYHOCTLIO ONpelesuTb nNoJoKeHue OGOKOBLIX
AHPPAKUHOHHBIX MAKCHMYMOB, 4TO BeJeT K HeollpeeNeHHOCTH PH YCTAHOBACHHH
rpauun pusngeckoi Tenn. [No cyutecTBy, 3THM COCOGOM ONpPEACNSIIOTCA HEKOTO-
pbie 3ddekTHBHBIE pasMepbl AHOMANLHON HEOJHOPOAHOCTH NOA BYJAKAHOM, Bbl3hi-
BalOWeH MOrJOUWEeHHEe ceficMHUECKHX BOJH Ha onpepenenHoi rayGuue. Takas
HHTEPNpeTALHs CefiCMHYECKHX JaHHLIX HOCHT B ONpPEEJeHHON CTeNeHH Kauect-
BEHHbIl XapaKkTep H ue [03BOAAET rOBOPHTH O (hOPME HEOQHOPOAHOCTH M ee
OPHEHTHPOBKEe B mpocTpaHcTBe. ECaAM e HCnoNb3OBAaTH COBOKYNHOCTb A@HHbIX
0 KOOpPJHHATAX TOYEK SKCTPEMYMOB KPHBOW 3aTyXaHus B 30He ceficMMuecKoH
TEHH, TO OKa3blBATCH, YTO OHH OJJHO3HAUHO CBA3aHbl C NOJOKEHHEM HEOLHOPOJL-
HOCTH, €€ pa3MepamMH H OpHeHTHPOBKOH. Pewenne 310# 3apaun pacemoTpeno
HHKe.

Cnocolbl HHTEpNPeTAUHH 30H CEHCMHYECKOH TeHH

Kak noka3za/in pesysibTaThl MOJesibHbBIX IKCIEPHMEHTOB H TEOPeTHUECKHX pacue-
TOB, 06/1aCTh 33 AHOMAJBHOH HEOAHOPOAHOCTBIO THNA MArMATHYECKOrO Oyara
BYJAKaHAa XapakTepH3YeTCR HaJHYHeM 30HbI 3aTYXaHHA CeHCMHYECKHX BOJH,
BKJIOUaloledl Kak 30Hy TEOMETpHUYECKOH TeHH, Tak H 06JacTb CBeTa, H MPHMbI-
Kalouled K rpaiiue reomerpuueckoi tend [Asepko u ap., 1980; Tauko, 1977,
Basecra u ap., 1979]. B uenTpasbHOi 4acTH 30HbLI TEHH BHIABIAACTCS HEGONBLIONH
andpakUHOHHBIA MAKCHMYM, a 1o GokaM ero Ha6/I0AAI0TCS TYGOKHE MHHHMYMbI
HAa KpHBOH 3aTyXaHHa cefcMHuecKHx BoJH, 06yC/JOBJIeHHbe HHTepdepenuHe
AuQparipoBaHHbIX BOJH, OGOTHYBIIMX HEOJHOPOJAHOCTh C Pa3HhIX CTOPOH H
TPHILEIHX B OTHHX CTyuanX B OAMHAKOBOM (hase, a B APYTHX — B npoThBodase.
Bokoseie AHPPAKIHOHHBIE MAKCHMYMbl, MPHMBIKAIOUIHE K FPAHUILE reOMEeTpH-
YeCKOH TeHH H OXBaThliBaiollHe 06/1acTh cBeTa, 06yc/a0BJIEHB CKOpee BCero HHTep-
depenuedi NpAMOE BOJHBI M BOJIHbI, OTPAXKEHHOH OT TPAHHUB HEONHOPOA-
noctu. Takana nyyesasi cxema pacrnpocTpaHeHusi AW ParnPoBaHHbIX BOJIH HAUGO-
Jiee MOJHO YROBNETBOPHAEeT KHHEMATHUYECKHM OCODEHHOCTSAM 3aPEerHCTPHPOBAHHLIX
BOJIH H, KaK OyleT MOKAa3aHO HHKe, IHHAMHYECKHM MapameTpaM BOJIHOBOH
KapThubl. Ec/iH sKcTpeMyMbl, HaG/0laeMble HA AMIVIMTYAHLIX rpaduKax, HOCAT
HHTepepeHIHOHHLIH XapakTep B PaMKax OMHCAHHOH BHILIE JIYYEBOH CXeMbl,
TO HX MOJIOKeHHe Ha JHHHH HAGNIONeHHH KAaK B 30HE CBeTa, TaKk H B 30HEe TeHH
CBS3aHO C BEJHYMHOM BpeMeHM 3anasibiBaHHA HHTephepHPYIOILNX BOJIH —
OJIHOH OTHOCHTEJbHO APYroif, a Tal:ke ¢ H3MEHEeHHMeM BAOJb JHHWE HAaGHIOAeHHH
HHTEHCHBHOCTEH Ka)ao#d orTaedbholl Boqubl. QopMyira aaf CyMMapHOH HHTEH-
CHBHOCTH B CNyuae CYNepPnosuilU¥ ABYX BOJH HMeeT BHIL:

Az (X) =V AT(X) + A3 (X) + 24, (X) 4, (X) cos [0, (%), M

rpe Ay (X) — HHTEHCHBHOCTb cymmapHoro kojebauus, A, (X) u Ay(X) —
(YHKUMH HHTEHCHBHOCTEH HHTEP(HEPHPYIOUINX BOJH B 3aBACHMOCTH OT KO-
opaunatel X Touek nabaionenuit; ‘t(X) — QyHKuHA BpemMeHH 3ana3ibiBa-
HHA BOJIH OTHOCHTEJIBHO APYr ApYyrd, 3apucsuias ot X;

w, — Npeobaanalonlas 4acrTota HHTepGEepHPYIOULHX BOJH.

Hz (1) BuaHO, 4TO NpH NOCTOAHHBIX HJAH €Aa60 MEHFIOWMXCA OTHOCH-
Tenbio X  dyukunsix A, (X) u A, (X) noaokenue HHTEPHEPEHUHOHHBIX
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IKCTpeMymoB onpeaeasiercss  QyHkumed t(X), T. €. B KOHEUYHOM cuere
KHHEMaTHKONH  HHTepdepupyembix  BoaH. Jle#cTBHTENBHO, TNPHPaBHAB
K HyJio npoussoanyio A: no X B npeanosomenun, uto A, u Ay NOCTOSHHBI,
NnoJY4HM:

dgAf) = 24,4, sin [wyz (X)] =0 (2)
MK
-.(X)=il:-g. n=0,1,2,3... a1 p ®3)

Takum o6Gpasom, npu nocrosiuubix A, W A, nosoxenue unreppepen-
ILHOHHBIX ~ 3KCTPEMYMOB  ONpefensercd KHHeMaTHKOH  HHTepdepHpYIOLLHX
BoaH. Eean A, n A, wmensiores caa6o, 10 pemene (2) npHGIHXKEHHO,

k11
T. €. -:(X)z-_!-q. (4)

Tak Kak KHHEMATHKa BOJH BIOJHE ONpeleJeHHbIM o6pa3oM cBs3aHa
¢ mapamMeTpaMi MOLENH CpPejbl, TO NpaBoMepHOH cTaHoBHTCHA obpaTHas 3ajaaua
onpenenendsi napamerpoB 3(pQeKTHBHOH MOJENH MarMaTHYeCKOH Kamephl
N0 MOJOXKEeHHIO HHTepdepeHLUHOHHBIX 3KcTpeMyMoB. Takasa oGparHas 3ajaua
COJIePHHT B Ka4eCTBE YCJIOBHH He KHHEMATHUECKHE napaMerpbl, 4 TakHe ocoleH-
HOCTH ToJIsl (110JI0KeHHe IKCTPEMYMOB), B ONHCAHHE KOTOPBIX He BXOJAT 3Haye-
HHA H3MepsieMbiX aMmauTya. PelleHue 3ajauyH HCMOJb3yeT annapar JHIIb A8
pacuera KHHeMaTHKH BOJH. B kauecrse apymepHoil 3¢pdexTHBHOR Momenn
MarmMaTHYeCKHX OYArOB BYJKAHOB MPHHHUMAIOTCSH HH3KOCKOPOCTHLIE BKJIIOYEHHH
B (hopme 3JJIMNCA C PasHbIMH COOTHOLIEHHSIMH moayoceil a u b. [lpn stom aas
CPABHEHHSA TEOPETHYECKHX PACUYETOB C 3KCHEPHMEHTAJNbHLIMH 1AHHBIMH HCIOJb-
3YIOTCS Pe3yJLTaThl ABYMEPHOrO YJbTPa3BYKOBOTO CEeHCMHYECKOrO MOJIENTHPOBA-
uus [Asepko u ap., 1980].

IBpHCTHUECKAS JyUeBas cxeMa, 00 bACHAIOLLAA HAHUHe IKCTPEMYMOB aMILIH-
TYAHBIX rpagKOB ANf JIHNTHYECKOH MOJE/IH, NpeacTaBiena Ha puc. 4. B ui6-
paHHOl CHCTEMe KOOpPAHHAT JIHHHS Habmonennii copnaaaer ¢ ocbio X. O603nauum
KOOPJAHHATH 3KCTPEMYMOB aMIJIUTY AHbIX rpadHKOB HA JHHHH HA6JI01eHHH yepes
XIl; (i=1,..,5). Beenem Takxe 0603HAUYeHHS [J5 BpPeMeH pacnpocTpaHeHHs
pasJHYHbIX THMOB BOJIH, pPErHCTPHpyeMblX B TOYKAaX € KOOpAHHATaAMH
X; na aunuu HaGmogennii. O6o3nauum 3TH Bpemena uepes f;, K (i=1,..,5;
K=1,..,4). B n1anHoM 0603HaueHHH HHIEKC [ YKA3blBaeT HOMED 3KCTpeMyMma,
uuneke K — tun posinbl. 3navenne wunekca K = | cooTBeTcTByeT npaAMoi BoJHE,
K =2 — orpaxennoit or sjuiunca soave, K =3 — BoiHe, AHPPArHPOBAHHOM
HA 3JJHMCE cJeBa (ec/aH CMOTPeTh HA JUIMIIC H3 HCTOUHHKA), K =4 — BodHe,
AudparuposanHoil Ha aaunce cnpasa. Jlyyeas cxema i NpsiMOi H OTpaeH-
HOH BOJIH OUEBH/IHA, @ TPACKTOPHH AH(PAarHpOBAHHBIX BOJH MOTYT GbITh HATJIAAHO
NpeacTaB/ieHbl KAK HHTH, HATAHYTbIE MeX1y HCTOYHHKOM H NMPHEMHHKOM H OTH-
Gaouine HaXOAALHACA MEXKILY HAMH 3JUIHIC.

Caenyer 3ameTuTb, uto AAsi pasubix X; CyWECTBYIOT B 06lIeM caydae pas-
JIHuHble HAGOPLI BOJIH paccMaTpHBaeMbix THIOB, O6/MaCTH CYLIECTBOBAHHS 3THX
BOJIH GYIYT pacCMOTPEHbl HHKe.

Bcee Bpemena t;, x saBmeAT OT CIefyoImuX napaMeTpos, ompeaenaomax
NOfoAKeHne W pasMepel sinHnca: Gonasmoil mojyoew @, Manoii monyocu b,
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Puc. 4. Jlyuesana cxema pacnpocrpaHe-
HHA YNPYFHX BOJH TPH NPOCBEYHBAHHH

BKJIIOUEHHA
”('r"z) [losicHenus B TekcTe

KoopauHaT menTpa aunumca X, m Y, yrna makinoma ¢ Goasmol monyocu
aaamnca ormocurensHo ocu X, OGosmayum oTH mapaMeTpe  BEeKTOPOM

8—(a, b, X,, Y,, 9). Takam oOpasoy, t;, x ABaseTcA Qyuxumedi O.
Mo:xr0 sanmcars:

ts, k="t x(8). (5)

Pacemorpum Ttemepn A kKawporo X, maTeppepeHIHI0 IBYX BOIH
COOTBETCTBYWOIMUX THIIOB M 3alMnleM A HUX Pa3HOCTH BPPMEH NpHXofa:

T (8):t1.2(9)—t1.1(9) T (6)=t“,(9)-—t"‘(9)

"u(e)=tz,4(8) —tz.a(e) Ts (6)=tn.2(9)_t5,1(9)'
T3 (6) :t,_‘(G) —lg 3 (9)

B coorserctBun ¢ (4) Mo:xHO 3ammears:
% (8)=1,+3,, ®)

rjiée HHAEKC i YKa3blBaeT HOMEp KCTpeMyMma: A; paBHO HYJIO Aaf [ = 3, TaK Kak
AH(parHpoBaHHble BOJAHLI NPHXOAAT B TOUKY LLEHTPaAJbHOr0 MaKCHMYMa OJHOBpe-
MEHHO; 1jifl [ =2 K 4 A; paBHO NOJOBHHE npeobaanallero nepHoaa AH(paru-
pPOBaHHLIX BOJH, TAK KaK NOC/JeIHHE B TOYKH MHHHMYMOB 30HbI TE€HH NMPHXOAAT
¢ OTCTABAHWEM APYT OT Apyra Ha noanepwoaa; anf i=1 u 5 A; TakxkKe paBHO
MOJIOBHHE Npeo6/1aAalolero nepHoaa HHTepHepHPYIOLLHX BOJIH, TAK KaK B TOYKaX
GOKOBbIX MaKCHMYMOB OTpajKeHHble BOJIHBI OTCTAlOT OT MPSAMBIX, C YYeToM
obpalueHus (asbl MPH OTPAXKEHHH OT HH3KOCKOPOCTHOrO BKJIOUEHHA, HA noJne-
puoaa; §; — norpelHocTH, 06YCA0OBJIEHHbIE OIIHOKAMH ONpPELeJeHHs NOJI0OXKEHHS
skcTpemymoB. [Mpu 6§ =0 (i=1...,5) (6) ecTb cHcTeMa NATH YpaBHEHHH C NATHIO
HEH3BECTHBIMH, PELLIeHHe KOTOPOH, MO CYILECTBY, ABJIAETCA PeLIeHHEM PacCMaTpH-
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Baemoi o6paTHOR 3anaun. Tak Kak NpakTHYECKH BCEra NPUXOAHTCA HMETH 810
¢ HyneBbiMH &, MmoXxHO pewarts cHcremy (6), HCmOAB3yA, Hanpumep,
KaKoH-1H60 npHeMAeMbli aJropuTM oOnTHMH3auHH. B KauyecrBe ueneroi
hVIKIHA 415 TAKOrO ajJiropHTMa MOMKeT OhTb HCMOJb30BaHa ceAylolan cymMmma:

F(B) =2 [+ (B)— A" 0

Beaenctere TOro 4ro §; 06HYHO HE paBHbLI HYJ10, OLEHKH 11 O B npeinaraeMom
MeTO/le MOTYT OKa3aTbCA CMelleHHBIMH.

Pemwmenne npaMoi# 3apnauyu [na pearmsauun npejnaraemoro nop-
X0/1a K pelsenyio o6paTHON 3a1aul TPe6yeTcs peliuTh NPSMYI0 KHHEMATHYECKYIO
3ajauy AASi OPAMOR M OTPAaXEHHOH OT 3JUIHNTHYECKOTO BKJIOYEHHS BOJH
B OCBELLEHHOH yacTH npoduasi H AnA AMPparnpoBaHHBLIX BOJIH B 30He reOMeTpH-
4eckoi TeHH. '

IpenBapuTenbro BoiBeAeM (OPMY.Ib A5 KOOPAHHAT TOUCK KACAHHSA KACATe/b-
HBIX K SJUIMNCY, TNPOXOAAILMX uYepe3 3aQaHHYl0 TOYKY, HAXOJALLYIOCH BHE
sanunca. 3tH Gopmyanl NoTpeGYIOTCA NPH PelleHHH NPAMOl 3a1ayumu.

INycte mbl HMeeMm 3aaHRC, GOAbIIAA H MaJjaf NOAYOCH KOTOPOTG paBHb
COOTBETCTBEHHO a H b. Bejem 1ekapToBy nMpAMOYrOJIbHYIO CHCTEMY KOOPAHHAT
€ HAYAJOM B LEHTPE 3J/IHNCA H Ocbio X, HANPABJIEHHOH BAOAL 60JbLIOH nONYyOCH
sanunca. O6G03HAYHM KOOPAMHATH TOYKH, 4ePe3 KOTOpYlo TpeGyercs npoBecTH
KacaTesbHYI0 K 3Aauncy, yepes X, u Y, a HCKOMbIE KOOPAHHATE TOUKH KACaHHA,
YKa3aHHble HA PHCYHKe cO mrTpHxamu, uepes X, u Y, (cm. puc. 4).

3anuiem ypaBHeHHe KacaTenbHOH K 3jguncy B Touke (X, ¥,):

Y..Y
®)
N3 mapamerpmueckoro ypaBHeHHA DINHICA HMOGM:
X,=acosT, Y,=bsinT, (9

rae T — 3Hauenue napameTpa 3JJHMNCa, COOTBETCTBYIOULEE TOYKE KacCaHHA.

Hna xacarenemoi, mpoxonameir wepes rouky (X;, Y,), us (8) m(9)
XloosT_}_Y, sin 1"__-1

HMeeM:

O6oamaunm A =.-"%-, B= —>

Torma A cos T 4 B sin T=1.

Pemus 3710 ypaBHeHHe, MOTYYHM:

B+ AVAT BT 1
AT L B? ’

A+ BVATT B =
AT BT 2

SlnTI g=

o8 Iy, 3=

Orciona monyuaeM SHaYeHMA mhapaMerpa SanMEICa JAA TOYEK KACAHMA
ABYX KacaTelbHHX, IPOBeJCHHHX K syamncy us rouxu (X,, Y,):
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